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Ehrenwortliche Erklarung
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1 Kurzfassung

Am Standort 48619 Heek plant die Firma Anthornshook Buirgerwind GbR die Errich-
tung von sechs Windenergieanlagen vom Typ GE WIND ENERGY 6.0-164 GT135 6000
164.0. Insgesamt werden 38 Schattenrezeptoren (SR-01 bis SR-38) berucksichtigt. Diese
Schattenwurfprognose analysiert den astronomisch maximal moéglichen Schattenwurf
der geplanten Anlagen und den der bereits bestehenden 33 Windenergieanlagen. Die
Berechnungen der Schattenwurfzeiten erfolgen nach den Vorgabe der Bund/Ldnder-
Arbeitsgemeinschaft Immissionsschutz (LAI) in der aktualisierten Fassung von 2019
[bun20].

Die Berechnungen haben ergeben, dass es an 37 der 38 Schattenrezeptoren zu unzulas-
sigen Uberschreitungen von einem der beiden Richtwerte durch die Gesamtbelastung
kommt. Bei SR-03 kommt es zu einer maximalen Uberschreitung des téglichen Richt-
wertes von 46 Minuten. Der tagliche Richtwert wird durch die Gesamtbelastung an
insgesamt 36 der 38 Schattenrezeptoren Uberschritten. Bei SR-03 wird der jahrliche
Richtwert mit maximal 164:12 Stunden liberschritten. Eine Uberschreitung tritt an 36 der
38 untersuchten Rezeptoren auf.

Die ausgewdhlten Immissionsorte wurden bei dem Ortstermin am 12.09.2022 durch
Dipl.-Ing. (FH) Timm Schaer, M.Sc. besichtigt. Die Fotos sind in Kapitel 8 dargestellt. Die
Schutzbedurftigkeit wurde im Einzelnen nicht Uberpruift.
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2 Situation und Aufgabenstellung

Am Standort 48619 Heek plant die Firma Anthornshook Buirgerwind GbR die Errichtung
von sechs Windenergieanlagen vom Typ GE WIND ENERGY 6.0-164 GT135 6000 164.0.
Die Anlagen haben eine Nabenhohe von 167,0 m und eine elektrische Leistung von
6.000 kW. Der Standort befindet sich in Nordrhein-Westfalen. Fur die Genehmigung
geplanter Windenergieanlagen ist der Kreis Borken zustdndig.

Im Rahmen des Genehmigungsverfahrens gemaf; dem Bundes-Immissionsschutzgesetz
(BImSchG) muss fur die geplanten Windenergieanlagen der Nachweis zur Schatten-
wurfausbreitung geflihrt werden. Berechnungsdetails werden durch die Bund/Lander-
Arbeitsgemeinschaft Immissionsschutz (LAI) in der aktualisierten Fassung von 2019
[bun20] vorgegeben. Die in diesem Gutachten dargestellten Berechnungen erfolgen
strikt nach diesen Vorgaben.

Der Standort ist umgeben von 33 Windenergieanlagen unterschiedlicher Typen, die in
die Berechnung als Vorbelastung einflieBen mussen. An den umliegenden Wohngebadu-
den wurden insgesamt 38 Schattenrezeptoren angesetzt. Berechnet werden die Vor-,
Zusatz- und Gesamtbelastung. Die Gesamtbelastung (Kumulativ aufaddierte Schatten-
wurfzeiten der Vor- und Zusatzbelastung) darf die in den LAI-Hinweisen festgelegten
Richtwerte an den Wohngebduden nicht Uberschreiten. Tritt jedoch an einem oder meh-
reren Schattenrezeptoren eine Uberschreitung der Richtwerte auf, muss von Seiten des
Anlagenbetreibers eine entsprechende technische Abschalt- oder Schattenautomatik in
den geplanten Windenergieanlagen installiert werden.
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3 Rechtliche Grundlagen

Der Gesetzgeber fordert Uber das Bundesimmissionsschutzgesetz [BIm21], dass schadli-
che Umwelteinwirkungen und Gefahren, erhebliche Beldstigungen fur die Allgemeinheit
und die Nachbarschaft nicht hervorgerufen werden konnen. Die Ma3nahmen zu deren
Vermeidung mussen dem Stand der Technik entsprechen.

Die Hinweise zur Ermittlung und Beurteilung der optischen Immissionen von Wind-
kraftanlagen der Bund/Ldander-Arbeitsgemeinschaft Immissionsschutz (LAI) in der
aktualisierten Fassung von 2019 [bun20] konkretisieren die gesetzlichen Vorgaben.

Windenergieanlagen (WEA) verursachen durch ihre Rotorbewegung einen periodischen
Schattenschlag, welcher in der Nachbarschaft zu Beldstigungen flihren kann (optische
Immissionen). Dieses trifft nicht auf den Turm zu, da dieser einen statischen Schatten
verursacht.

Die Lange des jeweiligen Schattens hangt von dem Sonnenstand tber dem Horizont
ab. Je niedriger der Sonnenstand, desto ldnger ist der Schatten. Dieses hdngt von der
Jahres- und Tageszeit ab. Bei den Berechnungen wird ein Sonnenstand von mindestens
3° berlcksichtigt. Unterhalb von diesem kann der Effekt wegen der Bebauung, des
Bewuchses und die dann nur noch schwer zu durchdringende Atmosphare vernachlassigt
werden.

Betrachtet werden mussen die Immissionsorte, die schutzbedirftige Rdume aufweisen.
Dieses sind:

» Wohnrdume, einschlief3lich Wohndielen,

+ Schlafrdume, einschlieBlich Ubernachtungsrdume in Beherbergungsstdtten und
Bettenrdume in Krankenhdusern und Sanatorien,

* Unterrichtsrdume in Schulen, Hochschulen und dhnlichen Einrichtungen,

* Burordume, Praxisrdume, Arbeitsraume, Schulungsraume und dahnliche Arbeits-
rdume

Zusatzlich gelten direkt an Gebdude angrenzende Balkone und Terrassen in der Zeit
zwischen 6:00 Uhr und 22:00 Uhr als schutzbedurftige Raume.

Bau- und planungsrechtlich genehmigte Flachen mussen ebenfalls betrachtet werden,
wenn Gebdude mit schutzbedurftigen Rdumen errichtet werden dirfen. Der Immissi-
onsort muss an den dauf3ersten, am stdrksten belasteten Rand der Flache in einer Hohe
von 2 m gelegt werden.
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Die Schutzbedurftigkeit der einzelnen RGume von Gebdauden wird hier nicht detailliert
untersucht. Betrachtet wird immer die Fassadenseite mit den hochsten Belastungen.
Zwischen Kern- und Halbschatten wird bei der Worst-Case Betrachtung an dieser Stelle
nicht unterschieden.

Die Hinweise der LAI [bun20] geben vor, dass eine erhebliche Beldstigung in der Nach-
barschaft nicht mehr gegeben ist, sobald der kumulative astronomisch maximal mog-
liche Schattenwurf aller betrachteten Windenergieanlagen (WEA) an den jeweiligen
Immissionsorten in einer Hohe von 2 m die folgenden Richtwerte nicht Uberschreitet:

* 30 Stunden pro Kalenderjahr

* 30 Minuten pro Kalendertag

Bei einer Uberschreitung der Richtwerte missen technische Einrichtungen, wie bei-
spielsweise Abschalt- oder Schattenautomatiken, in den Windenergieanlagen installiert
werden, damit die Richtwerte eingehalten werden. Hier wird allerdings die tatsdchliche,
reale Schattenwurfdauer von 8 h pro Kalenderjahr angesetzt. Diese kann so begriindet
werden, dass der Worst-Case Fall in der Realitat nie eintreten wird und der Richtwert
von 30 h pro Kalenderjahr mit meteorologischen Daten aus den 8 h entwickelt wurden.

Fur den Worst-Case Fall werden gemaf3 der Hinweise der LAI [bun20] die folgenden
Annahmen getroffen:

* Die Sonne ist eine punktformige Quelle.
* Die Sonne scheint zu 100% von Sonnenauf- bis Sonnenuntergang.

* Die Rotorflache steht immer senkrecht zur Achse zwischen der Sonne und dem
Immissionsort.

* Hindernisse haben keine abschirmende Wirkung.

» Der Schattenrezeptor wird an der am meisten belasteten Fassade im Gewdchs-
hausmodus platziert. Das beutet, dass die Sonneneinstrahlung von allen Seiten
gleichmafig und gleichzeitig erfolgt.

Die Modellierung und Berechnung des Schattenwurfs erfolgt in der Software WindPRO
in der Version 4.5.123 des Herstellers EMD International A/S. An den Immissionsorten
werden Schattenrezeptoren mit einer Ausdehnung von 0,1 m x 0,1 m in einer Hohe von
2 m an der am hochsten belasteten Fassade gesetzt.

Die Reichweite, bis zu der die Beschattung um die hier betrachteten Windenergieanlagen
relevant ist, wurde auf 2.500 m festgesetzt. Damit ist der Beschattungsbereich der
Windenergieanlagen vollstandig abgedeckt.
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4 Berechnungsgrundlagen

In den folgenden Abschnitten werden die Grundlagen der Berechnung dargestellt. Dieses
sind die ausgewdhlten Immissionsorte, die bestehenden sowie die geplanten Windener-
gieanlagen fiur den Windpark “WP Heek-Anthornshook”.

4.1 Immissionsorte

Fur die Berechnungen und Beurteilungen wurden fur den Standort 48619 Heek insge-
samt 38 Schattenrezeptoren (SR-01 bis SR-38) ausgewdhlt. Die vollstandigen Adressen
sowie die Koordinaten im Koordinatensystem ETRS89 / UTM Zone 32N sind in der
nachfolgenden Tabelle 4.1 aufgelistet.

Tabelle 4.1: Auflistung der untersuchten Immissionsorte mit Adressen und den jeweiligen
Koordinaten im Koordinatensystem ETRS89 / UTM Zone 32N

ID Strafie Ort Ostwert | Nordwert
[m] [m]
SR-01 | Lange Seite 10 48599 Gronau (Westfa-| 367.063 5.778.764
len)
SR-02 | Lange Seite 9 48599 Gronau (Westfa-| 367.041 5.778.883
len)
SR-03 | Wichum 5 48619 Heek 368.419 5.778.779
SR-04 | Wichum 6 48619 Heek 368.474 5.778.732
SR-05 | Wichum 7a 48619 Heek 368.565 5.778.647
SR-06 | Wichum 7 48619 Heek 368.479 5.778.596
SR-07 | Wichum 8 48619 Heek 368.623 5.778.474
SR-08 | Wichum 9 48619 Heek 368.525 5.778.126
SR-09 | Wichum 10 48619 Heek 368.695 5.777.960
SR-10 | Wichum 11 48619 Heek 368.661 5.777.729
SR-11 | Wichum 21 48619 Heek 368.395 5.777.624
SR-12 | Wichum 20 48619 Heek 368.779 5.777.615
SR-13 | Wichum 14 48619 Heek 368.849 5.777.521
SR-14 | Wichum 13 48619 Heek 368.745 5.777.463
SR-15 | Wichum 16 48619 Heek 369.033 5.777.429
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Tabelle 4.1: Fortsetzung: Auflistung der untersuchten Immissionsorte mit Adressen und
den jeweiligen Koordinaten im Koordinatensystem ETRS89 / UTM Zone 32N

ID Strafie Ort Ostwert | Nordwert
[m] [m]
SR-16 | Kampensiedlung 1 48619 Heek 369.324 5.776.106
SR-17 | Kdmpensiedlung 3 48619 Heek 369.322 5.776.089
SR-18 | Kampensiedlung 5 48619 Heek 369.322 5.776.069
SR-19 | Kadmpensiedlung la 48619 Heek 369.297 5.776.091
SR-20 | Ahle 8 48619 Heek 367433 5.776.614
SR-21 | Ahle 10 48619 Heek 367.343 5.776.498
SR-22 | Ahle 12 48619 Heek 367.199 5.776.358
SR-23 | Ahle 13 48619 Heek 366.923 5.776.458
SR-24 | Ahle 16 48619 Heek 366.404 5.776.410
SR-25 | Stegge 31 48683 Ahaus 365.183 5.776.962
SR-26 | Stegge 32 48683 Ahaus 365.055 5.777.079
SR-27 | Stegge 27 48683 Ahaus 364.557 5.777.140
SR-28 | Stegge 34 48683 Ahaus 364.539 5.777.482
SR-29 | Stegge 33 48683 Ahaus 365.233 5.777.394
SR-30 | Ahle 71 48619 Heek 365.521 5.777.406
SR-31 | Stegge 35 48683 Ahaus 364.900 5.777.916
SR-32 | Stegge 35a 48683 Ahaus 364.913 5.777.926
SR-33 | Lasterfeld 14 48599 Gronau (Westfa- | 364.964 5.777.979
len)
SR-34 | Lasterfeld 20a 48599 Gronau (Westfa-| 365.259 5.777.903
len)
SR-35 | Lasterfeld 20 48599 Gronau (Westfa-| 365.278 5.777.908
len)
SR-36 | Lasterfeld 11a 48599 Gronau (Westfa-| 365.024 5.778.536
len)
SR-37 | Lasterfeld 11 48599 Gronau (Westfa-| 365.005 5.778.573
len)
SR-38 | Lasterfeld 15 48599 Gronau (Westfa-| 365.389 5.778.679
len)

Die genannten Schattenrezeptoren wurden bei einer Ortsbesichtigung am 12.09.2022
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durch Dipl.-Ing. (FH) Timm Schaer, M.Sc. fotografisch festgehalten.

4.2 Vorbelastung

Die Vorbelastung (VB) am Standort 48619 Heek besteht aus insgesamt 33 Windenergie-
anlagen unterschiedlicher Typen, die in Tabelle 4.2 aufgelistet sind. Die Informationen
wurden aus dem Marktstammdatenregister [MaS21] der Bundesnetzagentur bezogen
und durch die zustandige Immissionsschutzbehorde bestatigt und ggf. erganzt und
korrigiert [Kre]. Die Koordinaten im System ETRS89 / UTM Zone 32N sind in der Anlage I
angegeben. Betrachtet werden Anlagen in der ndheren Umgebung, bei denen es zu
einer Uberschneidung der Schattenbereiche kommt. Wenn dieses Kriterium nur auf
einzelne Anlagen eines grofieren Windparks zutrifft, wird als Vorbelastung der gesamte
Windpark berucksichtigt.

Tabelle 4.2: Auflistung der Anlagen der Vorbelastung mit den jeweiligen Kenndaten
(Nennleistung Py, Rotordurchmesser dg und Nabenhohe hy)

ID Anlagentyp Pn dr hy

[kw] [m] [m]

WEA W ENERCON E-18 80 18.0 80 18,0 34,5
WEA Z2-LF-01 ENERCON E-40/6.44 600 44.0 600 440 78,0
WEA Z2-LF-02 ENERCON E-40/6.44 600 44.0 600 44,0 65,0
WEA Z2-LF-03 ENERCON E-58/10.58 1000 58.0 1.000 58,0 90,0
WEA Z2-LF-04 ENERCON E-70 E4 2000 71.0 2.000 71,0 98,0
WEA Z2-LF-05 ENERCON E-82 E2 2300 82.0 2.300 82,0 108,4
WEA Z2-LF-06 VESTAS V90 2000 90.0 2.000 90,0 105,0
WEA Z2-LF-07 VESTAS V90 2000 90.0 2.000 90,0 105,0
WEA Z2-LF-08 VESTAS V90 2000 90.0 2.000 90,0 105,0
WEA Z2-LF-09 VESTAS V90 2000 90.0 2.000 90,0 105,0
WEA Z2-LF-10 ENERCON E-92 2,3 MW 2350 92.0 | 2.350 92,0 138,4
WEA Z2-LF-11 ENERCON E-92 2,3 MW 2350 92.0 | 2.350 92,0 138,4
WEA Z2-LF-12 ENERCON E-82 E2 2300 82.0 2.300 82,0 138,4
WEA Z2-LF-13 ENERCON E-92 2,3 MW 2350 92.0 | 2.350 92,0 138,4
WEA Z2-W-01 ENERCON E-115 3000 115.7 3.000 115,8 149,0
WEA Z2-W-02 ENERCON E-141 EP4 4200 141.0 4.200 141,0 159,0
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Tabelle 4.2: Fortsetzung: Auflistung der Anlagen der Vorbelastung mit den jeweiligen
Kenndaten (Nennleistung Py, Rotordurchmesser dz und Nabenhohe hy)

ID Anlagentyp Pn dp hn

[kw] [m] [m]
WEA Z2-W-03 ENERCON E-141 EP4 4200 141.0 4,200 141,0 159,0
WEA Z3-A-01 ENERCON E-40/6.44 600 44.0 600 440 78,0
WEA Z3-A-02 ENERCON E-40/6.44 600 44.0 600 440 78,0
WEA Z3-A-03 ENERCON E-40/6.44 600 44.0 600 440 78,0
WEA Z3-A-04 ENERCON E-40/6.44 600 44.0 600 44,0 78,0
WEA Z3-A-05 ENERCON E-40/6.44 600 44.0 600 44,0 78,0
WEA Z3-A-06 ENERCON E-66/18.70 1800 70.0 1.800 70,0 98,0
WEA Z3-A-07 ENERCON E-66/18.70 1800 70.0 1.800 70,0 98,0
WEA Z3-A-08 ENERCON E-66/18.70 1800 70.0 1.800 70,0 98,0
WEA Z3-A-09 ENERCON E-66/18.70 1800 70.0 1.800 70,0 98,0
WEA Z3-A-10 ENERCON E-66/18.70 1800 70.0 1.800 70,0 98,0
WEA Z3-A-11 ENERCON E-66/18.70 1800 70.0 1.800 70,0 98,0
WEA Z3-A-12 ENERCON E-66/18.70 1800 70.0 1.800 70,0 98,0
WEA Z3-A-13 ENERCON E-70 E4 2000 71.0 2.000 71,0 98,2
WEA Z3-A-14 ENERCON E-70 E4 2000 71.0 2.000 71,0 98,0
WEA Z5-DF-01 VESTAS V117-3.45 3450 117.0 3.450 117,0 116,5
WEA Z5-DF-02 VESTAS V117-3.45 3450 117.0 3.450 117,0 116,5

4.3 Zusatzbelastung

Die Zusatzbelastung (ZB) im Windpark “WP Heek-Anthornshook” besteht aus insgesamt
sechs Windenergieanlagen der Typen GE WIND ENERGY 6.0-164 GT135 6000 164.0. Die
einzelnen Kenndaten wurden vom Auftraggeber zur Verfugung gestellt und sind der
folgenden Tabelle 4.3 zu entnehmen. Die Koordinaten, angegeben im Koordinatensystem
ETRS89 / UTM Zone 32N, sind in der Anlage H dargestellt.
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Tabelle 4.3: Auflistung der Zusatzbelastung mit den jeweiligen Kenndaten (Nennleistung
Py, Rotordurchmesser dg und Nabenhohe hy)

ID Anlagentyp Pn dp hn

[kw] [m] [m]

WEA 1 GE WIND ENERGY 6.0-164 GT135 | 6.000 164,0 167,0
6000 164.0

WEA 2 GE WIND ENERGY 6.0-164 GT135 | 6.000 164,0 167,0
6000 164.0

WEA 3 GE WIND ENERGY 6.0-164 GT135 | 6.000 164,0 167,0
6000 164.0

WEA 4 GE WIND ENERGY 6.0-164 GT135 | 6.000 164,0 167,0
6000 164.0

WEA 5 GE WIND ENERGY 6.0-164 GT135 | 6.000 164,0 167,0
6000 164.0

WEA 6 GE WIND ENERGY 6.0-164 GT135 | 6.000 164,0 167,0
6000 164.0

4.4 Abstande zwischen den Schattenrezeptoren und den
geplanten Windenergieanlagen

Aus den Koordinaten der ausgewdhlten Schattenrezeptoren SR-01 bis SR-38 und der
Anlagen der Zusatzbelastung ergeben sich die folgenden horizontalen Abstande. Ange-
geben werden somit nicht die Entfernungen von der Nabe zum Schattenrezeptor.

Tabelle 4.4: Horizontale Abstdnde zwischen den Schattenrezeptoren und den geplanten
Windenergieanlagen.

Horizontaler Abstand [m]

ID WEA 1 WEA 2 WEA 3 WEA 4
SR-01 1.512 1.305 1.678 1.430
SR-02 1.601 1418 1.793 1.551
SR-03 2.539 2.083 2.321 1.762
SR-04 2.564 2.099 2.327 1.759
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Tabelle 4.4: Fortsetzung: Horizontale Abstdnde zwischen den Schattenrezeptoren und
den geplanten Windenergieanlagen.

Horizontaler Abstand [m]

ID WEA 1 WEA 2 WEA 3 WEA 4
SR-05 2.606 2.125 2.335 1.755
SR-06 2.506 2.025 2.237 1.659
SR-07 2.589 2.087 2.271 1.676
SR-08 2.385 1.855 1.995 1.386
SR-09 2.515 1.969 2.069 1.456
SR-10 2450 1.893 1.952 1.345
SR-11 2.177 1.618 1.667 1.061
SR-12 2.560 2.000 2.033 1.435
SR-13 2.628 2.066 2.080 1.491
SR-14 2.524 1.962 1.967 1.382
SR-15 2.813 2.251 2.245 1.668
SR-16 3.405 2.893 2.704 2.328
SR-17 3410 2.899 2.709 2.336
SR-18 3.419 2.909 2.716 2.347
SR-19 3.387 2.877 2.685 2.314
SR-20 1.506 1.090 792 755
SR-21 1.510 1.138 807 868
SR-22 1.510 1.205 842 1.022
SR-23 1.263 1.040 657 1.010
SR-24 1.113 1.144 805 1.356
SR-25 1.173 1.685 1.634 2.220
SR-26 1.242 1.776 1.756 2.329
SR-27 1.704 2.253 2.254 2.818
SR-28 1.682 2.244 2.303 2.829
SR-29 995 1.553 1.604 2.133
SR-30 707 1.265 1.325 1.845
SR-31 1.383 1.931 2.076 2.527
SR-32 1.373 1.920 2.068 2.516
SR-33 1.342 1.884 2.043 2.479
SR-34 1.040 1.579 1.745 2.174
SR-35 1.024 1.562 1.731 2.157
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Tabelle 4.4: Fortsetzung: Horizontale Abstdnde zwischen den Schattenrezeptoren und
den geplanten Windenergieanlagen.

Horizontaler Abstand [m]

ID WEA 1 WEA 2 WEA 3 WEA 4
SR-36 1.578 2.047 2.289 2.618
SR-37 1.616 2.082 2.327 2.652
SR-38 1.436 1.833 2.121 2.373

Tabelle 4.5: Fortsetzung: Horizontale Abstande zwischen den Schattenrezeptoren und

den geplanten Windenergieanlagen.

Horizontaler Abstand [m]
ID WEA 5 WEA 6

SR-01 1.797 2.217
SR-02 1914 2.333
SR-03 1.718 2.015
SR-04 1.693 1.979
SR-05 1.650 1917
SR-06 1.568 1.847
SR-07 1.524 1.767
SR-08 1.177 1.406
SR-09 1.159 1.320
SR-10 984 1.103
SR-11 711 889

SR-12 1.026 1.080
SR-13 1.053 1.060
SR-14 936 945

SR-15 1.203 1.147
SR-16 1.799 1.423
SR-17 1.807 1.429
SR-18 1.819 1.439
SR-19 1.786 1.407
SR-20 690 669
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Tabelle 4.5: Fortsetzung: Horizontale Abstdnde zwischen den Schattenrezeptoren und
den geplanten Windenergieanlagen.

Horizontaler Abstand [m]
ID WEA 5 WEA 6

SR-21 836 792

SR-22 1.036 981

SR-23 1.169 1.203
SR-24 1.637 1.717
SR-25 2.686 2.900
SR-26 2.808 3.036
SR-27 3.305 3.538
SR-28 3.339 3.605
SR-29 2.640 2.908
SR-30 2.355 2.629
SR-31 3.058 3.371
SR-32 3.048 3.362
SR-33 3.013 3.332
SR-34 2.709 3.030
SR-35 2.692 3.014
SR-36 3.157 3.516
SR-37 3.190 3.551
SR-38 2.905 3.284

Zwischen dem Schattenrezeptor SR-23 und der Windenergieanlage WEA 3 besteht mit
657 m der geringste Abstand.
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5 Berechnungsergebnisse

In diesem Kapitel werden die Berechnungsergebnisse der Vor-, Zusatz- und Gesamtbe-
lastung dargestellt. Grundlage der Berechnungen sind die ausgewdhlten Schattenrezep-
toren sowie die bestehenden und geplanten Windenergieanlagen am Standort 48619
Heek.

Dargestellt werden in den folgenden Abschnitten die berechneten maximal moglichen
jahrlichen und taglichen Schattenwurfdauern und die jeweiligen Uberschreitungen der
zulassigen Richtwerte.

5.1 Vorbelastung

Die 33 Windenergieanlagen der Vorbelastung (VB) fuhren zu den in Tabelle 5.1 ange-
zeigten Schattenwurfzeiten an den ausgewdhlten Schattenrezeptoren.

Tabelle 5.1: Schattenwurfzeiten der Vorbelastung an den untersuchten Schattenrezep-
toren inkl. der jeweiligen Uberschreitungen der jahrlichen und téglichen

Richtwerte
ID Jdhrlich Jdhrliche Taglich Tagliche
maximal Richtwertiber- maximal Richtwertiiber-
mogliche schreitung mogliche schreitung
Schattendauer > 30 h/a Schattendauer > 30 min/d
[h/a] [h/a] [min/d] [min/d]
SR-01 141:32 111:32 53 23
SR-02 127:48 97:48 55 25
SR-03 189:21 159:21 76 46
SR-04 151:12 121:12 68 38
SR-05 109:07 79:07 57 27
SR-06 64:44 34:44 43 13
SR-07 43:55 13:55 38 8
SR-08 60:35 30:35 51 21
SR-09 46:04 16:04 38 8
SR-10 0:00 - 0 -
SR-11 5:06 - 13 -
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Tabelle 5.1: Fortsetzung: Schattenwurfzeiten der Vorbelastung an den untersuchten
Schattenrezeptoren inkl. der jeweiligen Uberschreitungen der jéhrlichen und

taglichen Richtwerte

ID Jdhrlich Jdhrliche Taglich Tagliche
maximal Richtwertiiber- maximal Richtwertiiber-
mogliche schreitung mogliche schreitung

Schattendauer > 30 h/a Schattendauer > 30 min/d
[h/a] [h/a] [min/d] [min/d]
SR-12 0:00 - 0 -
SR-13 0:00 - 0 -
SR-14 0:00 - 0] -
SR-15 0:36 - 5 -
SR-16 0:00 - 0 -
SR-17 0:00 - 0 -
SR-18 0:00 - 0 -
SR-19 0:00 - 0 -
SR-20 3:16 - 16 -
SR-21 3:58 - 17 -
SR-22 8.01 - 25 -
SR-23 13:54 - 31 1
SR-24 45:50 15:50 68 38
SR-25 81:03 51:03 71 41
SR-26 57:47 27:47 56 26
SR-27 18:06 - 39 9
SR-28 17:06 - 21 -
SR-29 0:00 - 0 -
SR-30 0:00 - 0 -
SR-31 40:53 10:53 32 2
SR-32 41:59 11:59 32 2
SR-33 44:52 14:52 35 5
SR-34 50:11 20:11 44 14
SR-35 53.07 23:07 44 14
SR-36 45:44 15:44 36 6
SR-37 41:20 11:20 36 6
SR-38 131:21 101:21 56 26
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Die Berechnungen haben ergeben, dass es an insgesamt 22der betrachteten Schat-
tenrezeptoren zu Uberschreitungen einer der beiden Richtwerte kommt. Die héchste
Uberschreitung des jahrlichen Richtwertes tritt an SR-03 mit maximal 159:21 Stunden
und die des tdglichen Richtwertes am SR-03 mit maximal 46 Minuten auf.

5.2 Zusatzbelastung

Die sechs Windenergieanlagen der Zusatzbelastung (ZB) vom Typ GE WIND ENERGY
6.0-164 GT135 6000 164.0 fuhren an den unterschuchten Schattenrezeptoren SR-01 bis
SR-38 zu den in Tabelle 5.2 dargestellten Schattenwurfzeiten.

Tabelle 5.2: Schattenwurfzeiten der Zusatzbelastung an den untersuchten Schattenre-
zeptoren inkl. der jeweiligen Uberschreitungen der jahrlichen und tdglichen

Richtwerte
ID Jdhrlich Jdhrliche Taglich Tagliche
maximal Richtwertiiber- maximal Richtwertiiber-
mogliche schreitung mogliche schreitung
Schattendauer > 30 h/a Schattendauer > 30 min/d
[h/a] [h/a] [min/d] [min/d]

SR-01 8:36 - 20 -
SR-02 0:00 - 0 -
SR-03 7:01 - 18 -
SR-04 13:20 - 23 -
SR-05 20:59 - 24 -
SR-06 22:27 - 25 -
SR-07 15:56 - 24 -
SR-08 46:16 16:16 35 5
SR-09 46:36 16:36 34 4
SR-10 73:53 43:53 39 9
SR-11 124:15 94:15 56 26
SR-12 80:52 50:52 37 7
SR-13 65:05 35:05 37

SR-14 80:24 50:24 43 13
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Tabelle 5.2: Fortsetzung: Schattenwurfzeiten der Zusatzbelastung an den untersuchten
Schattenrezeptoren inkl. der jeweiligen Uberschreitungen der jéhrlichen und
taglichen Richtwerte

ID Jdhrlich Jdhrliche Taglich Tagliche
maximal Richtwertiiber- maximal Richtwertiiber-
mogliche schreitung mogliche schreitung

Schattendauer > 30 h/a Schattendauer > 30 min/d
[h/a] [h/a] [min/d] [min/d]
SR-15 45:55 15:55 34 4
SR-16 42:51 12:51 45 15
SR-17 40:01 10:01 44 14
SR-18 30:01 0:01 28 -
SR-19 38:00 8:00 44 14
SR-20 100:11 70:11 74 44
SR-21 61:31 31:31 51 21
SR-22 39:17 9:17 41 11
SR-23 24:37 - 33 3
SR-24 35:51 5:51 25 -
SR-25 52:26 22:26 35 5
SR-26 47:13 17:13 32 2
SR-27 9:55 - 23 -
SR-28 8:31 - 22 -
SR-29 42:35 12:35 38 8
SR-30 92:52 62:52 54 24
SR-31 12:18 - 28 -
SR-32 12:27 - 28 -
SR-33 13:14 - 28 -
SR-34 38:19 8:19 58 28
SR-35 39:20 9:20 60 30
SR-36 14:27 - 25 -
SR-37 14:01 - 25 -
SR-38 24:08 - 29 -

Die Zusatzbelastung flihrt an insgesamt 23 der Schattenrezeptoren zu Uberschreitungen

einer der beiden Richtwerte. Die hdchste Uberschreitung des jahrlichen Richtwertes tritt

noxt! engineering GmbH

Dipl.-Ing. (FH) Timm Schaer, M.Sc. noxt!

engineering@noxt.de - 1. Marz 2023 I emgmeeﬂmg



5 Berechnungsergebnisse Seite 24 von 219 Bericht NE-2022-03-007 Rev. 0

an SR-11 mit maximal 94:15 Stunden und die des taglichen Richtwertes am SR-20 mit
maximal 44 Minuten auf.

5.3 Gesamtbelastung

Die Gesamtbelastung (GB) im Windpark “WP Heek-Anthornshook” besteht aus den
Anlagen der Vorbelastung (VB) und den neu geplanten Anlagen der Zusatzbelastung
(ZB). Die Schattenwurfzeiten sind in der Tabelle 5.3 dargestellt.

Tabelle 5.3: Schattenwurfzeiten der Gesamtbelastung an den untersuchten Schattenre-
zeptoren inkl. der jeweiligen Uberschreitungen der jahrlichen und taglichen

Richtwerte
ID Jahrlich Jdhrliche Taglich Tagliche
maximal Richtwertiber- maximal Richtwertiiber-
mogliche schreitung mogliche schreitung
Schattendauer > 30 h/a Schattendauer > 30 min/d
[h/a]l [h/a] [min/d] [min/d]

SR-01 150:08 120:08 53 23
SR-02 127:48 97:48 55 25
SR-03 194:12 164:12 76 46
SR-04 162:34 132:34 68 38
SR-05 130:06 100:06 57 27
SR-06 87:11 57:11 43 13
SR-07 59:51 29:51 38 8
SR-08 106:51 76:51 51 21
SR-09 92:40 62:40 38 8
SR-10 73:53 43:53 39 9
SR-11 129:21 99:21 56 26
SR-12 80:52 50:52 37 7
SR-13 65:05 35:05 37

SR-14 80:24 50:24 43 13
SR-15 46:31 16:31 34 4
SR-16 42:51 12:51 45 15
SR-17 40:01 10:01 44 14

noxt! engineering GmbH

Dipl.-Ing. (FH) Timm Schaer, M.Sc. noxt!

engineering@noxt.de - 1. Marz 2023 I emgmeeﬂmg



5 Berechnungsergebnisse Seite 25 von 219 Bericht NE-2022-03-007 Rev. O

Tabelle 5.3: Fortsetzung: Schattenwurfzeiten der Gesamtbelastung an den untersuchten
Schattenrezeptoren inkl. der jeweiligen Uberschreitungen der jéhrlichen und

taglichen Richtwerte

ID Jdhrlich Jdhrliche Taglich Tagliche
maximal Richtwertiiber- maximal Richtwertiiber-
mogliche schreitung mogliche schreitung

Schattendauer > 30 h/a Schattendauer > 30 min/d
[h/a] [h/a] [min/d] [min/d]
SR-18 30:01 0:01 28 -
SR-19 38:00 8:00 44 14
SR-20 103:27 73:27 74 44
SR-21 65:29 35:29 51 21
SR-22 47:18 17:18 41 11
SR-23 38:31 8:31 33 3
SR-24 81:41 51:41 68 38
SR-25 133:29 103:29 71 41
SR-26 105:00 75:00 56 26
SR-27 28:01 - 39 9
SR-28 25:37 - 22 -
SR-29 42:35 12:35 38 8
SR-30 92:52 62:52 54 24
SR-31 53:11 23:11 32 2
SR-32 54:26 24:26 32 2
SR-33 58:06 28:06 35 5
SR-34 88:30 58:30 58 28
SR-35 92:27 62:27 60 30
SR-36 60:11 30:11 36 6
SR-37 55:21 25:21 36 6
SR-38 155:29 125:29 56 26

Die Gesamtbelastung flihrt an insgesamt 37 der Schattenrezeptoren zu Uberschreitun-
gen einer der beiden Richtwerte. Die héchste Uberschreitung des jahrlichen Richtwertes
tritt am SR-03 mit maximal 164:12 Stunden und die des taglichen Richtwertes am SR-03
mit maximal 46 Minuten auf.
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6 Bewertung der Schattenwurfzeiten

Die Bewertung der Zusatzbelastung (ZB) in dem Windpark “WP Heek-Anthornshook”
erfolgt nach der Relevanz der untersuchten Schattenrezeptoren. Ein Schattenrezep-
tor weist eine Relevanz auf, sobald die sechs geplanten Windenergieanlagen zu einer
Uberschreitung der jdahrlichen oder tdglichen Richtwerte fihren. Zusdtzlich darf die
Zusatzbelastung (ZB) bereits durch die Vorbelastung (VB) Uberschrittene Schattenre-
zeptoren nicht weiter erhohen.

6.1 Bewertung der Jahreswerte

Die Bewertung des maximal moglichen Schattenwurfes bezogen auf den jahrlichen
Richtwert wird in der folgenden Tabelle 6.1 dargestellt. Die letzten beiden Spalten (Rele-
vanz (R) und Erhohung (E)) geben an, ob der Schattenrezeptor nach der oben genannten
Definition relevant ist und ob eine Uberschreitung der Vorbelastung bereits vorhanden
ist und durch die Zusatzbelastung weiter erhoht wird.

Tabelle 6.1: Die Bewertung des maximal moglichen Schattenwurfs bezogen auf den
jahrlichen Richtwert. Dargestellt werden die Vorbelastung (VB), die Gesamt-
belastung (GB), die Uberschreitung der Gesamtbelastung und die Erhdhung
der Gesamtbelastung durch die Zusatzbelastung.

ID Jdhrlich Jdhrlich Uberschrei- | Erhéhung R E

maximal maximal tung der VB

mogliche mogliche Richtwert durch die

Schatten- Schatten- 30 h/a ZB

dauer VB dauer GB durch GB

[h/a] [h/a] [h/a] [h/a]

SR-01 141:32 150:08 120:08 8:36 ja nein
SR-02 127:48 127:48 97.48 - ja nein
SR-03 189:21 194:12 164:12 4:51 ja nein
SR-04 151:12 162:34 132:34 11:22 ja nein
SR-05 109:07 130:06 100:06 20:59 ja nein
SR-06 64:44 87:11 57:11 22:27 ja nein
SR-07 43:55 59:51 29:51 15:56 ja nein
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Tabelle 6.1: Fortsetzung: Die Bewertung des maximal moglichen Schattenwurfs bezogen
auf den jahrlichen Richtwert. Dargestellt werden die Vorbelastung (VB), die
Gesamtbelastung (GB), die Uberschreitung der Gesamtbelastung und die
Erhohung der Gesamtbelastung durch die Zusatzbelastung.

ID Jahrlich Jdhrlich Uberschrei- | Erhohung R E

maximal maximal tung der VB

mogliche mogliche Richtwert durch die

Schatten- Schatten- 30 h/a ZB

dauer VB dauer GB durch GB

[h/a] [h/a] [h/a] [h/a]

SR-08 60:35 106:51 76:51 46:16 ja ja
SR-09 46:04 92:40 62:40 46:36 ja ja
SR-10 0:00 73:53 43:53 73:53 ja nein
SR-11 5:06 129:21 99:21 124:15 ja nein
SR-12 0:00 80:52 50:52 80:52 ja nein
SR-13 0:00 65:05 35:05 65:05 ja nein
SR-14 0:00 80:24 50:24 80:24 ja nein
SR-15 0:36 46:31 16:31 45:55 ja nein
SR-16 0:00 42:51 12:51 42:51 ja nein
SR-17 0:00 40:01 10:01 40:01 ja nein
SR-18 0:00 30:01 0:01 30:01 ja nein
SR-19 0:00 38:00 8:00 38:00 ja nein
SR-20 3:16 103:27 73:27 100:11 ja nein
SR-21 3:58 65:29 35:29 61:31 ja nein
SR-22 8:01 47:18 17:18 39:17 ja nein
SR-23 13:54 38:31 8:31 24:37 ja nein
SR-24 45:50 8141 51:41 35:51 ja ja
SR-25 81:03 133:29 103:29 52:26 ja ja
SR-26 57:47 105:00 75:00 47:13 ja ja
SR-27 18:06 28:01 - 9:55 ja nein
SR-28 17:06 25:37 - 8:31 ja nein
SR-29 0:00 42:35 12:35 42:35 ja nein
SR-30 0:00 92:52 62:52 92:52 ja nein
SR-31 40:53 53:11 23:11 12:18 ja nein
SR-32 41:59 54:26 24:26 12:27 ja nein
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Tabelle 6.1: Fortsetzung: Die Bewertung des maximal moglichen Schattenwurfs bezogen
auf den jahrlichen Richtwert. Dargestellt werden die Vorbelastung (VB), die
Gesamtbelastung (GB), die Uberschreitung der Gesamtbelastung und die
Erhohung der Gesamtbelastung durch die Zusatzbelastung.

ID Jahrlich Jdhrlich Uberschrei- Erhohung R E
maximal maximal tung der VB
mogliche mogliche Richtwert durch die
Schatten- Schatten- 30 h/a ZB
dauer VB dauer GB durch GB
[h/a] [h/a] [h/a] [h/a]
SR-33 44:52 58:06 28:06 13:14 ja nein
SR-34 50:11 88:30 58:30 38:19 ja ja
SR-35 53:07 92:27 62:27 39:20 ja ja
SR-36 45:44 60:11 30:11 14:27 ja nein
SR-37 41:20 55:21 25:21 14:01 ja nein
SR-38 131:21 155:29 125:29 24:08 ja nein

Der jahrliche Richtwert der Gesamtbelastung wird an insgesamt 36 der 38 untersuchten
Schattenrezeptoren lberschritten. Eine Erhéhung an bereits durch die Vorbelastung
uberschrittenen Schattenrezeptoren ist fur einen der untersuchten Rezeptoren festzu-
stellen. In den Berechnungen wird eine maximale Erhohung von 52:26 Stunden fur SR-25
festgestellt. Details liefert die letzte Spalte der Tabelle 6.1.

6.2 Bewertung der Tageswerte

Die Bewertung des maximal moglichen Schattenwurfs bezogen auf den taglichen Richt-
wert wird in der folgenden Tabelle 6.2 dargestellt. Die letzten beiden Spalten (Relevanz (R)
und Erhohung (E)) geben an, ob der Schattenrezeptor nach der oben genannten Defi-
nition relevant ist und ob eine Uberschreitung der Vorbelastung bereits vorhanden ist
und durch die Zusatzbelastung weiter erhoht wird.
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Tabelle 6.2: Die Bewertung des maximal moglichen Schattenwurfs bezogen auf den
taglichen Richtwert. Dargestellt werden die Vorbelastung (VB), die Gesamt-
belastung (GB), die Uberschreitung der Gesamtbelastung und die Erhdhung

der Gesamtbelastung durch die Zusatzbelastung.

ID Taglich Taglich Uberschrei- Erh6hung R E

maximal maximal tung der VB

mogliche mogliche Richtwert durch die

Schatten- Schatten- 30 min/d ZB

dauer VB dauer GB durch GB

[min/d] [min/d] [min/d] [min/d]
SR-01 53 53 23 - ja nein
SR-02 55 55 25 - ja nein
SR-03 76 76 46 - ja nein
SR-04 68 68 38 - ja nein
SR-05 57 57 27 - ja nein
SR-06 43 43 13 - ja nein
SR-07 38 38 8 - ja nein
SR-08 51 51 21 - ja ja
SR-09 38 38 8 - ja ja
SR-10 0 39 9 39 ja nein
SR-11 13 56 26 43 ja nein
SR-12 0 37 7 37 ja nein
SR-13 0 37 7 37 ja nein
SR-14 0 43 13 43 ja nein
SR-15 5 34 4 29 ja nein
SR-16 0] 45 15 45 ja nein
SR-17 0 44 14 44 ja nein
SR-18 0 28 - 28 ja nein
SR-19 0 44 14 44 ja nein
SR-20 16 74 44 58 ja nein
SR-21 17 51 21 34 ja nein
SR-22 25 41 11 16 ja nein
SR-23 31 33 3 2 ja ja
SR-24 68 68 38 - ja nein
SR-25 71 71 41 - ja ja
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Tabelle 6.2: Fortsetzung: Die Bewertung des maximal moglichen Schattenwurfs bezogen
auf den taglichen Richtwert. Dargestellt werden die Vorbelastung (VB), die
Gesamtbelastung (GB), die Uberschreitung der Gesamtbelastung und die
Erhohung der Gesamtbelastung durch die Zusatzbelastung.

ID Taglich Taglich Uberschrei- Erhohung R E
maximal maximal tung der VB
mogliche mogliche Richtwert durch die
Schatten- Schatten- 30 min/d ZB
dauer VB dauer GB durch GB
[min/d] [min/d] [min/d] [min/d]
SR-26 56 56 26 - ja ja
SR-27 39 39 9 - ja nein
SR-28 21 22 - 1 ja nein
SR-29 0] 38 8 38 ja nein
SR-30 0 54 24 54 ja nein
SR-31 32 32 2 - ja nein
SR-32 32 32 2 - ja nein
SR-33 35 35 5 - ja nein
SR-34 44 58 28 14 jo ja
SR-35 44 60 30 16 ja ja
SR-36 36 36 6 - ja nein
SR-37 36 36 6 - ja nein
SR-38 56 56 26 - ja nein

Der tagliche Richtwert der Gesamtbelastung wird an insgesamt 36 der 38 untersuchten
Schattenrezeptoren Uberschritten. Eine Erhohung an bereits durch die Vorbelastung
uberschrittenen Schattenrezeptoren ist fur einen der untersuchten Rezeptoren festzu-
stellen. In den Berechnungen wird eine maximale Erhohung von 16 Minuten fir SR-35
festgestellt. Details liefert die letzte Spalte der Tabelle 6.2.
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7 Interaktive Karte

interaktivekarte

Hier klicken

Die interaktive Karte dient der Darstellung aller bedeutenden Ergebnisse des Berichtes.
Sowohl alle relevanten Windenergieanlagen der Vor- und Zusatzbelastung als auch die
untersuchten Schattenrezeptoren sind in der Karte bertcksichtigt.

Durch die intuitive Bedienung und der Moglichkeit des individuellen Zooms lasst sich
die Lage im Detail analysieren. Durch einen Klick auf die Windenergieanlagen 6ffnet
sich ein Fenster mit den technischen Daten der Anlage. Gleiches gilt fur den Klick auf
die untersuchten Schattenrezeptoren. Hier werden die relevanten Ergebnisse fur den
Standort beschrieben und die Schattensituation individuell begutachtet. Das Menu oben
auf der rechten Seite dient zur Auswahl verschiedener weiterer Ansichten. Einzelne
Windenergieanlagen lassen sich aus- oder einblenden.

Uber die Auswahl kdnnen Rasterschattenkarten dargestellt werden. Hiermit lassen sich
die Bereiche analysieren bei denen eine Uberschreitung der gesetzlich festgelegten
Richtwerte der Tages- bzw. Jahreswerte auftritt. Es wird zwischen der Vor-, Zusatz-
und Gesamtbelastung unterschieden. Mit dieser Technologie ist eine noch detailliertere
Analyse und Begutachtung der Schattensituation am Standort als je zuvor moglich.
Das Offnen der interaktiven Karten funktioniert nur im Adobe Acrobat Reader.

engineering@noxt.de - 1. Marz 2023 emgmeeﬂmg
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8 Ortstermin

Der Ortstermin wurde am 12.09.2022 durch Dipl.-Ing. (FH) Timm Schaer, M.Sc. durch-
gefuhrt. Dieser Termin diente dazu, festzustellen, ob die Informationen vor Ort dem
entsprechen, was aus dem Kartenmaterial und den Luftbildern im Vorfeld entnommen
werden konnten. Neue Gebdude, Siedlungen oder Anlagen der Vorbelastung konnen so
gefunden und entsprechend berucksichtigt werden.

8.1 Besichtigungsbilder SR-01

Abbildung 8.1: Ostansicht SR-01 (Lange Seite 10; 48599 Gronau (Westfalen))
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8.2 Besichtigungsbilder SR-02

Abbildung 8.2: Westansicht SR-02 (Lange Seite 9; 48599 Gronau (Westfalen))

8.3 Besichtigungsbilder SR-03

Abbildung 8.3: Nord-Westansicht SR-03 (Wichum 5; 48619 Heek)
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8.4 Besichtigungsbilder SR-04

Abbildung 8.4: Stidansicht SR-04 (Wichum 6; 48619 Heek)

8.5 Besichtigungsbilder SR-05

Abbildung 8.5: Ostansicht SR-05 (Wichum 7a; 48619 Heek)
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8.6 Besichtigungsbilder SR-06

" i e R T R

Abbildung 8.6: Siid-Ostansicht SR-06 (Wichum 7; 48619 Heek)

8.7 Besichtigungsbilder SR-08

Abbildung 8.7: Siid-Ostansicht SR-08 (Wichum 9; 48619 Heek)
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8.8 Besichtigungsbilder SR-10

Abbildung 8.8: Stid-Westansicht SR-10 (Wichum 11; 48619 Heek)

8.9 Besichtigungsbilder SR-11

Abbildung 8.9: Siid-Ostansicht SR-11 (Wichum 21; 48619 Heek)

engineering@noxt.de - 1. Marz 2023 emgmeerimg
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8.10 Besichtigungsbilder SR-12

Abbildung 8.10: Nordansicht SR-12 (Wichum 20; 48619 Heek)

8.11 Besichtigungsbilder SR-13

Abbildung 8.11: Stid-Westansicht SR-13 (Wichum 14; 48619 Heek)

engineering@noxt.de - 1. Marz 2023 emgmeeﬂmg
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8.12 Besichtigungsbilder SR-14

Abbildung 8.12: Ostansicht SR-14 (Wichum 13; 48619 Heek)

8.13 Besichtigungsbilder SR-15

Abbildung 8.13: Westansicht SR-15 (Wichum 16; 48619 Heek)

engineering@noxt.de - 1. Marz 2023 emgmeeﬂmg
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8.14 Besichtigungsbilder SR-16

Abbildung 8.14: Nordansicht SR-16 (Kdmpensiedlung 1; 48619 Heek)

8.15 Besichtigungsbilder SR-17

Abbildung 8.15: Nord-Westansicht SR-17 (Kadmpensiedlung 3; 48619 Heek)
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8.16 Besichtigungsbilder SR-18

Abbildung 8.16: Nord-Westansicht SR-18 (Kdmpensiedlung 5; 48619 Heek)

8.17 Besichtigungsbilder SR-19

Abbildung 8.17: Nord-Ostansicht SR-19 (Kdmpensiedlung 1a; 48619 Heek)
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8.18 Besichtigungsbilder SR-20

Abbildung 8.18: Nord-Ostansicht SR-20 (Ahle 8; 48619 Heek)

8.19 Besichtigungsbilder SR-22

Abbildung 8.19: Nordansicht SR-22 (Ahle 12; 48619 Heek)
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8.20 Besichtigungsbilder SR-23

Abbildung 8.20: Nordansicht SR-23 (Ahle 13; 48619 Heek)

8.21 Besichtigungsbilder SR-24

Abbildung 8.21: Nordansicht SR-24 (Ahle 16; 48619 Heek)
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8.22 Besichtigungsbilder SR-25

Abbildung 8.22: Nordansicht SR-25 (Stegge 31; 48683 Ahaus)

8.23 Besichtigungsbilder SR-26

Abbildung 8.23: Nord-Ostansicht SR-26 (Stegge 32; 48683 Ahaus)
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8.24 Besichtigungsbilder SR-27

Abbildung 8.24: Nordansicht SR-27 (Stegge 27; 48683 Ahaus)

8.25 Besichtigungsbilder SR-28

Abbildung 8.25: Ostansicht SR-28 (Stegge 34; 48683 Ahaus)
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8.26 Besichtigungsbilder SR-29

Abbildung 8.26: Nord-Ostansicht SR-29 (Stegge 33; 48683 Ahaus)

8.27 Besichtigungsbilder SR-30

Abbildung 8.27: Siid-Ostansicht SR-30 (Ahle 71; 48619 Heek)
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8.28 Besichtigungsbilder SR-31

Abbildung 8.28: Slid-Ostansicht SR-31 (Stegge 35; 48683 Ahaus)

8.29 Besichtigungsbilder SR-32

Abbildung 8.29: Siid-Ostansicht SR-32 (Stegge 35a; 48683 Ahaus)
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8.30 Besichtigungsbilder SR-33

Abbildung 8.30: Siid-Ostansicht SR-33 (Lasterfeld 14; 48599 Gronau (Westfalen))

8.31 Besichtigungsbilder SR-34

Abbildung 8.31: Nordansicht SR-34 (Lasterfeld 20a; 48599 Gronau (Westfalen))
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8.32 Besichtigungsbilder SR-35

A

Abbildung 8.32: Nordansicht SR-35 (Lasterfeld 20; 48599 Gronau (Westfalen))

8.33 Besichtigungsbilder SR-36

Abbildung 8.33: Ostansicht SR-36 (Lasterfeld 11a; 48599 Gronau (Westfalen))
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8.34 Besichtigungsbilder SR-37

ot

Abbildung 8.34: Ostansicht SR-37 (Lasterfeld 11; 48599 Gronau (Westfalen))

8.35 Besichtigungsbilder SR-38

Abbildung 8.35: Slidansicht SR-38 (Lasterfeld 15; 48599 Gronau (Westfalen))
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A Schattenwurfkarte der
Zusatzbelastung

Nachfolgend ist die Karte der Zusatzbelastung (ZB) mit den 38 untersuchten Schat-
tenrezeptoren (SR-01 bis SR-38) dargestellt. Die Schattenausbreitung wird unterteilt in
Minuten pro Tag (Linie) und Stunden pro Jahr (Flache).
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A Karte ZB

Projekt: Lizenzierter Anwender:
NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de
Berechnet:
27.02.2023 17:23/3.6.355
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oros203164/1  WINAPRO ‘
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B Hauptergebnis der Gesamtbelastung

Nachfolgend ist das Hauptergebnis der Gesamtbelastung aller 38 untersuchten Schat-
tenrezeptoren (SR-01 bis SR-38) dargestellt. Die Ergebnisse sind angegeben in Minuten
pro Tag und Stunden pro Jahr.

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox ]
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Projekt:

NE-2022-03_007 WP Heek

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick

+49 (0)160 40 24 579

Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

Annahmen fiur Schattenwurfberechnung
Beschattungsbereich der WEA

Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle

Minimale relevante Sonnenhéhe tber Horizont 3°
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

Die dargestellten Zeiten sind die astronomisch maximal mégliche
Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Eine WEA wird nicht berticksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf

den folgenden Annahmen:

Verwendete Hohenlinien: PrjAss Hohenraster (Germany Nordrhein-Westfalen
Rasterauflosung: 1,0 m

7 ) ] %
(¢) OpensStreetMap contributors;.Data OpenStreetMap/and contributors, ODbL

) /
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Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 32

A Neue WEA

MaRstab 1:125.000
* Existierende WEA

3 Schattenrezeptor

WEA

WEA-Typ

Ost Nord Z Beschreibung Ak- Hersteller
tu-
ell
[m]

WEA 1 366.221 5.777.508 45,1 GE WIND EN... Ja GE WIND ENERGY
WEA 2 366.783 5.777.489 46,3 GE WIND EN... Ja GE WIND ENERGY
WEA 3 366.811 5.777.105 46,4 GE WIND EN... Ja GE WIND ENERGY
WEA 4 367.366 5.777.366 47,1 GE WIND EN... Ja GE WIND ENERGY
WEA 5 367.862 5.777.154 48,1 GE WIND EN... Ja GE WIND ENERGY
WEA 6 368.078 5.776.793 48,5 GE WIND EN... Ja GE WIND ENERGY
WEA W 369.039 5.778.241 49,8 ENERCON E- in ENERCON
WEA Z2-LF-01 366.369 5.778.025 45,5 ENERCON E. ENERCON
WEA Z2-LF-02 366.777 5.778.119 47,7 ENERCON E ENERCON
WEA Z2-LF-03 366.305 5.778.191 47,5 ENERCON E. ENERCON
WEA Z2-LF-04 367.007 5.778.307 48,5 ENERCON E. ENERCON
WEA Z2-LF-05 366.984 5.778.066 46,2 ENERCON E-... Ja ENERCON
WEA Z2-LF-06 366.022 5.778.201 45,1 VESTASV90 ...Ja  VESTAS
WEA Z2-LF-07 366.454 5.778.720 45,4 VESTASV90 ... Ja  VESTAS
WEA Z2-LF-08 366.442 5.778.454 45,6 VESTASV90 ...Ja  VESTAS
WEA Z2-LF-09 366.105 5.778.656 45,7 VESTASV90 ...Ja  VESTAS
WEA Z2-LF-10 366.667 5.778.271 45,3 ENERCON E-... Ja ENERCON
WEA Z2-LF-11 365.971 5.778.429 44,9 ENERCON E. ENERCON
WEA Z2-LF-12 365.857 5.778.790 44,5 ENERCON E ENERCON
WEA Z2-LF-13  366.029 5.777.987 45,0 ENERCON E ENERCON
WEA Z2-W-01 368.007 5.778.186 45,9 ENERCON E ENERCON
WEA Z2-W-02 367.769 5.779.337 44,0 ENERCON E ENERCON
WEA Z2-W-03 368.007 5.778.845 45,5 ENERCON E ENERCON
WEA Z3-A-01  368.099 5.774.060 58,4 ENERCON E. ENERCON
WEA Z3-A-02  367.961 5.773.855 60,7 ENERCON E ENERCON
WEA Z3-A-03  367.604 5.773.575 61,6 ENERCON E-... Nein ENERCON
WEA Z3-A-04  366.980 5.773.421 59,9 ENERCON E-... Nein ENERCON
WEA Z3-A-05  367.095 5.773.254 61,6 ENERCON E. in  ENERCON
WEA Z3-A-06  366.901 5.774.415 58,9 ENERCON E-... Nein ENERCON
WEA Z3-A-07  366.966 5.773.676 58,5 ENERCON E-... Nein ENERCON
WEA Z3-A-08  368.111 5.773.621 60,5 ENERCON E. in ENERCON
WEA Z3-A-09  367.795 5.773.377 63,8 ENERCON E. ENERCON
WEA Z3-A-10  367.361 5.773.334 62,8 ENERCON E. ENERCON
WEA Z3-A-11  367.200 5.773.526 62,1 ENERCON E. ENERCON
WEA Z3-A-12  366.686 5.773.390 59,9 ENERCON E ENERCON
WEA Z3-A-13  366.749 5.773.772 61,6 ENERCON E. ENERCON
WEA Z3-A-14  366.774 5.774.017 62,8 ENERCON E-... Nein ENERCON
WEA Z5-DF-01 365.479 5.776.406 45,8 VESTAS V117...Ja  VESTAS
WEA Z5-DF-02 365.812 5.776.300 47,1 VESTAS V117...Ja  VESTAS

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Dipl.-

Schattendaten
Typ Nenn- Rotor- Naben- Beschatt.- U/min
leistung durch- hdhe Bereich
messer
[kw]  [m] [m] [m] [U/min]
6.0-164 GT135-6.000 6.000 164,0 167,0 1.815 0,0
6.0-164 GT135-6.000 6.000 164,0 167,0 1.815 0,0
6.0-164 GT135-6.000 6.000 164,0 167,0 1.815 0,0
6.0-164 GT135-6.000 6.000 164,0 167,0 1.815 0,0
6.0-164 GT135-6.000 6.000 164,0 167,0 1.815 0,0
6.0-164 GT135-6.000 6.000 164,0 167,0 1.815 0,0
E-18-80 80 18,0 34,5 2.500 55,0
E-40/6.44-600 600 44,0 78,0 834 34,5
E-40/6.44-600 600 44,0 65,0 836 34,5
E-58/10.58-1.000 1.000 58,0 90,0 1.346 24,0
E-70 E4-2.000 2.000 71,0 98,0 1.643 20,0
E-82 E2-2.300 2.300 82,0 1084 1.601 18,0
V90-2.000 2.000 90,0 105,0 1.506 14,9
V90-2.000 2.000 90,0  105,0 1.506 14,9
V90-2.000 2.000 90,0 105,0 1.506 14,9
V90-2.000 2.000 90,0  105,0 1.506 14,9
E-92 2,3 MW-2.350 2.350 92,0 138,4 1.513 16,0
E-92 2,3 MW-2.350 2.350 92,0 1384 1.513 16,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-92 2,3 MW-2.350 2.350 92,0 1384 1.513 16,0
E-115-3.000 3.000 115,7 149,0 2.066 12,4
E-141 EP4-4.200 4.200 141,0 159,0 1.833 10,6
E-141 EP4-4.200 4200 141,0 159,0 1.833 10,6
E-40/6.44-600 600 44,0 78,0 834 34,5
E-40/6.44-600 600 44,0 78,0 834 34,5
E-40/6.44-600 600 44,0 78,0 834 34,5
E-40/6.44-600 600 44,0 78,0 834 34,5
E-40/6.44-600 600 44,0 78,0 834 34,5
E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
E-70 E4-2.000 2.000 71,0 98,2 1.643 20,0
E-70 E4-2.000 2.000 71,0 98,0 1.643 20,0
V117-3.45-3.450 3.450 117,0 116,5 1.734 13,8
V117-3.45-3.450 3.450 117,0 116,5 1.734 13,8
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NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
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+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung
Schattenrezeptor-Eingabe

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung des  Ausrichtungsmodus  Augenhdhe
0.Gr.  Fensters (zvr)
0.Gr.
[m] [m] [m] [m] [°] [m]
SR-01 Lange Seite 10, 48599 Gronau (Westfalen) 367.063 5.778.764 459 0,1 01 2,0 90,0 “Gewéchshaus-Modus" 2,1
SR-02 Lange Seite 9, 48599 Gronau (Westfalen) 367.041 5.778.883 45,7 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-03 Wichum 5, 48619 Heek 368.419 5.778.779 47,1 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-04 Wichum 6, 48619 Heek 368.474 5.778.732 47,2 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-05 Wichum 7a, 48619 Heek 368.565 5.778.647 47,9 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-06 Wichum 7, 48619 Heek 368.479 5.778.596 46,8 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-07 Wichum 8, 48619 Heek 368.623 5.778.474 46,9 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-08 Wichum 9, 48619 Heek 368.525 5.778.126 47,5 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-09 Wichum 10, 48619 Heek 368.695 5.777.960 48,0 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-10 Wichum 11, 48619 Heek 368.661 5.777.729 48,4 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-11 Wichum 21, 48619 Heek 368.395 5.777.624 48,0 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-12 Wichum 20, 48619 Heek 368.779 5.777.615 48,7 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-13 Wichum 14, 48619 Heek 368.849 5.777.521 48,3 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-14 Wichum 13, 48619 Heek 368.745 5.777.463 48,8 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-15 Wichum 16, 48619 Heek 369.033 5.777.429 49,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-16 Kampensiedlung 1, 48619 Heek 369.324 5.776.106 51,0 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-17 Kampensiedlung 3, 48619 Heek 369.322 5.776.089 51,2 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-18 Kampensiedlung 5, 48619 Heek 369.322 5.776.069 51,2 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-19 Kampensiedlung 1a, 48619 Heek 369.297 5.776.091 51,2 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-20 Ahle 8, 48619 Heek 367.433 5.776.614 50,4 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-21 Ahle 10, 48619 Heek 367.343 5.776.498 51,1 0,1 0,1 2,0 90,0 "Gewéchshaus-Modus" 2,1
SR-22 Ahle 12, 48619 Heek 367.199 5.776.358 52,1 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-23 Ahle 13, 48619 Heek 366.923 5.776.458 51,5 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-24 Ahle 16, 48619 Heek 366.404 5.776.410 49,1 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-25 Stegge 31, 48683 Ahaus 365.183 5.776.962 45,8 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-26 Stegge 32, 48683 Ahaus 365.055 5.777.079 44,8 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-27 Stegge 27, 48683 Ahaus 364.557 5.777.140 440 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-28 Stegge 34, 48683 Ahaus 364.539 5.777.482 43,9 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-29 Stegge 33, 48683 Ahaus 365.233 5.777.394 45,1 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-30 Ahle 71, 48619 Heek 365.521 5.777.406 45,6 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-31 Stegge 35, 48683 Ahaus 364.900 5.777.916 45,1 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-32 Stegge 35a, 48683 Ahaus 364.913 5.777.926 45,2 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-33 Lasterfeld 14, 48599 Gronau (Westfalen) 364.964 5.777.979 450 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-34 Lasterfeld 20a, 48599 Gronau (Westfalen) 365.259 5.777.903 46,0 0,1 0,1 2,0 90,0 “Gewéchshaus-Modus" 2,1
SR-35 Lasterfeld 20, 48599 Gronau (Westfalen) 365.278 5.777.908 46,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-36 Lasterfeld 11a, 48599 Gronau (Westfalen)  365.024 5.778.536 44,9 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-37 Lasterfeld 11, 48599 Gronau (Westfalen) 365.005 5.778.573 45,0 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-38 Lasterfeld 15, 48599 Gronau (Westfalen) 365.389 5.778.679 44,4 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1

Berechnungsergebnisse

Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr  Max.Schattendauer/Tag
[h/a] [d/a] [h/d]

SR-01 Lange Seite 10, 48599 Gronau (Westfalen) 150:08 261 0:53
SR-02 Lange Seite 9, 48599 Gronau (Westfalen) 127:48 237 0:55
SR-03 Wichum 5, 48619 Heek 194:12 230 1:16
SR-04 Wichum 6, 48619 Heek 162:34 233 1:08
SR-05 Wichum 7a, 48619 Heek 130:06 231 0:57
SR-06 Wichum 7, 48619 Heek 87:11 183 0:43
SR-07 Wichum 8, 48619 Heek 59:51 161 0:38
SR-08 Wichum 9, 48619 Heek 106:51 219 0:51
SR-09 Wichum 10, 48619 Heek 92:40 233 0:38
SR-10 Wichum 11, 48619 Heek 73:53 155 0:39
SR-11 Wichum 21, 48619 Heek 129:21 230 0:56
SR-12 Wichum 20, 48619 Heek 80:52 169 0:37
SR-13 Wichum 14, 48619 Heek 65:05 143 0:37
SR-14 Wichum 13, 48619 Heek 80:24 156 0:43
SR-15 Wichum 16, 48619 Heek 46:31 119 0:34
SR-16 Kampensiedlung 1, 48619 Heek 42:51 78 0:45
SR-17 Kampensiedlung 3, 48619 Heek 40:01 75 0:44
SR-18 Kampensiedlung 5, 48619 Heek 30:01 72 0:28

(Fortsetzung nachste Seite)...
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Berechnet:
27.02.2023 16:48/3.6.355
SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung

...(Fortsetzung von vorheriger Seite)
astron. max. mogl. Beschattungsdauer

Nr. Name Stunden/Jahr  Schattentage/Jahr  Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
SR-19 Kampensiedlung 1a, 48619 Heek 38:00 73 0:44
SR-20 Ahle 8, 48619 Heek 103:27 127 1:14
SR-21 Ahle 10, 48619 Heek 65:29 105 0:51
SR-22 Ahle 12, 48619 Heek 47:18 99 0:41
SR-23 Ahle 13, 48619 Heek 38:31 100 0:33
SR-24 Ahle 16, 48619 Heek 81:41 171 1:08
SR-25 Stegge 31, 48683 Ahaus 133:29 227 1:11
SR-26 Stegge 32, 48683 Ahaus 105:00 218 0:56
SR-27 Stegge 27, 48683 Ahaus 28:01 78 0:39
SR-28 Stegge 34, 48683 Ahaus 25:37 86 0:22
SR-29 Stegge 33, 48683 Ahaus 42:35 102 0:38
SR-30 Ahle 71, 48619 Heek 92:52 163 0:54
SR-31 Stegge 35, 48683 Ahaus 53:11 160 0:32
SR-32 Stegge 35a, 48683 Ahaus 54:26 159 0:32
SR-33 Lasterfeld 14, 48599 Gronau (Westfalen) 58:06 168 0:35
SR-34 Lasterfeld 20a, 48599 Gronau (Westfalen) 88:30 199 0:58
SR-35 Lasterfeld 20, 48599 Gronau (Westfalen) 92:27 203 1:00
SR-36 Lasterfeld 11a, 48599 Gronau (Westfalen) 60:11 197 0:36
SR-37 Lasterfeld 11, 48599 Gronau (Westfalen) 55:21 187 0:36
SR-38 Lasterfeld 15, 48599 Gronau (Westfalen) 155:29 295 0:56

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[h/a]

WEA 1 GE WIND ENERGY 6.0-164 GT135 6000 164.0 !O! NH: 167,0 m (Ges:249,0 m) (1) 245:20
WEA 2 GE WIND ENERGY 6.0-164 GT135 6000 164.0 !O! NH: 167,0 m (Ges:249,0 m) (2) 57:10
WEA 3 GE WIND ENERGY 6.0-164 GT135 6000 164.0 !0! NH: 167,0 m (Ges:249,0 m) (3) 51:23
WEA 4 GE WIND ENERGY 6.0-164 GT135 6000 164.0 !0! NH: 167,0 m (Ges:249,0 m) (4) 125:08
WEA 5 GE WIND ENERGY 6.0-164 GT135 6000 164.0 !0! NH: 167,0 m (Ges:249,0 m) (5) 217:28
WEA 6 GE WIND ENERGY 6.0-164 GT135 6000 164.0 !0! NH: 167,0 m (Ges:249,0 m) (6) 354:17

WEA W ENERCON E-18 80 18.0 10! NH: 34,5 m (Ges:43,5 m) (26) 4:02
WEA 72-LF-01 ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (27) 0:00
WEA Z2-LF-02 ENERCON E-40/6.44 600 44.0 10! NH: 65,0 m (Ges:87,0 m) (28) 0:00
WEA Z2-LF-03 ENERCON E-58/10.58 1000 58.0 10! NH: 90,0 m (Ges:119,0 m) (29) 20:07
WEA Z2-LF-04 ENERCON E-70 E4 2000 71.0 !0! NH: 98,0 m (Ges:133,5 m) (30) 30:19
WEA Z2-LF-05 ENERCON E-82 E2 2300 82.0 10! NH: 108,4 m (Ges:149,4 m) (31) 7:00
WEA 72-LF-06 VESTAS V90 2000 90.0 10! NH: 105,0 m (Ges:150,0 m) (32) 70:41
WEA Z72-LF-07 VESTAS V90 2000 90.0 10! NH: 105,0 m (Ges:150,0 m) (33) 50:50
WEA Z72-LF-08 VESTAS V90 2000 90.0 10! NH: 105,0 m (Ges:150,0 m) (34) 51:06
WEA Z2-LF-09 VESTAS V90 2000 90.0 10! NH: 105,0 m (Ges:150,0 m) (35) 54:06
WEA Z72-LF-10 ENERCON E-92 2,3 MW 2350 92.0 I-! NH: 138,4 m (Ges:184,4 m) (36) 71:11
WEA Z2-LF-11 ENERCON E-92 2,3 MW 2350 92.0 I-! NH: 138,4 m (Ges:184,4 m) (37) 66:10
WEA Z2-LF-12 ENERCON E-82 E2 2300 82.0 10! NH: 138,4 m (Ges:179,4 m) (38) 80:23
WEA 72-LF-13 ENERCON E-92 2,3 MW 2350 92.0 I-! NH: 138,4 m (Ges:184,4 m) (39) 61:39
WEA 72-W-01 ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (40) 259:15
WEA 72-W-02 ENERCON E-141 EP4 4200 141.0 I-I NH: 159,0 m (Ges:229,5 m) (41) 0:00
WEA Z2-W-03 ENERCON E-141 EP4 4200 141.0 I-! NH: 159,0 m (Ges:229,5 m) (42) 259:24

WEA Z3-A-01 ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (43) 0:00
WEA Z3-A-02 ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (44) 0:00
WEA Z3-A-03 ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (45) 0:00
WEA Z3-A-04 ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (46) 0:00
WEA Z3-A-05 ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (47) 0:00
WEA Z3-A-06 ENERCON E-66/18.70 1800 70.0 10! NH: 98,0 m (Ges:133,0 m) (48) 0:00
WEA Z3-A-07 ENERCON E-66/18.70 1800 70.0 10! NH: 98,0 m (Ges:133,0 m) (49) 0:00
WEA Z3-A-08 ENERCON E-66/18.70 1800 70.0 10! NH: 98,0 m (Ges:133,0 m) (50) 0:00
WEA Z3-A-09 ENERCON E-66/18.70 1800 70.0 0! NH: 98,0 m (Ges:133,0 m) (51) 0:00
WEA Z3-A-10 ENERCON E-66/18.70 1800 70.0 10! NH: 98,0 m (Ges:133,0 m) (52) 0:00
WEA Z3-A-11 ENERCON E-66/18.70 1800 70.0 10! NH: 98,0 m (Ges:133,0 m) (53) 0:00
WEA Z3-A-12 ENERCON E-66/18.70 1800 70.0 10! NH: 98,0 m (Ges:133,0 m) (54) 0:00
WEA Z3-A-13 ENERCON E-70 E4 2000 71.0 10! NH: 98,2 m (Ges:133,7 m) (55) 0:00
WEA Z3-A-14 ENERCON E-70 E4 2000 71.0 10! NH: 98,0 m (Ges:133,5 m) (56) 0:00
WEA Z5-DF-01 VESTAS V117-3.45 3450 117.0 10! NH: 116,5 m (Ges:175,0 m) (57) 116:09
WEA Z5-DF-02 VESTAS V117-3.45 3450 117.0 10! NH: 116,5 m (Ges:175,0 m) (58) 80:16
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Lizenzierter Anwender:

noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick

+49 (0)160 40 24 579

Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

Projekt:

NE-2022-03_007 WP Heek

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung

Summen in Rezeptortabelle und WEA-Tabelle konnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
2zwei oder mehr WEA beschattet werden kann.
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C Kalender der Gesamtbelastung pro SR

Nachfolgend ist der Kalender der 38 untersuchten Schattenrezeptoren (SR-01 bis SR-38)
mit den Schattenzeiten Uber das gesamte Jahr dargestellt.
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13

DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-01 - Lange Seite 10, 48599 Gronau (Westfalen)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar 1April IMai 13uni
1| 08:41 12:43 (WEA Z2-LF-04) | 08:14 15:03 (WEA Z2-LF-10) 16:42 (WEA Z2-LF-08) | 07:09 18:38 (WEA Z2-LF-07) | 06:04 07:23 (WEA Z2-W-03) | 05:18
16:30 45 15:06 (WEA 1) | 17:18 49 16:32 (WEA Z2-LF-13) 35  17:34 (WEA Z2-LF-11) | 20:05 49 19:27 (WEA Z2-LF-12) | 20:56 15  07:38 (WEA Z2-W-03) | 21:42
2| 08:41 12:44 (WEA Z2-LF-04) | 08:13 15:03 (WEA Z2-LF-10) 16:44 (WEA Z2-LF-08) | 07:07 18:38 (WEA Z2-LF-07) | 06:02 07:27 (WEA Z2-W-03) | 05:17
16:31 a4 15:07 (WEA 1) | 17:20 49 16:32 (WEA Z2-LF-13) 35  17:36 (WEA Z2-LF-11) | 20:06 49 19:27 (WEA Z2-LF-12) | 20:58 8  07:35 (WEA Z2-W-03) | 21:44
3] 08:41 12:44 (WEA 72-LF-04) | 08:11 15:03 (WEA 22-LF-10) 16:45 (WEA Z2-LF-08) | 07:05 18:38 (WEA Z2-LF-07) | 06:00 05:17
16:32 a2 15:06 (WEA 1) | 17:22 47 16:31 (WEA Z2-LF-13) 33 17:36 (WEA Z2-LF-11) | 20:08 47 19:26 (WEA Z2-LF-12) | 21:00 21:45
4] 08:41 12:45 (WEA Z2-LF-04) | 08:09 15:04 (WEA 22-LF-10) 16:47 (WEA Z2-LF-08) | 07:02 18:38 (WEA Z2-LF-07) | 05:58 05:16
16:33 40 15:06 (WEA 1) | 17:24 44 16:30 (WEA Z2-LF-13) 30  17:37 (WEA Z2-LF-11) | 20:10 45 19:25 (WEA Z2-LF-12) | 21:01 21:46
5| 08:41 12:46 (WEA Z2-LF-04) | 08:08 15:06 (WEA Z2-LF-10) 17:19 (WEA Z2-LF-11) | 07:00 18:39 (WEA Z2-LF-07) | 05:56 05:15
16:35 36 15:05 (WEA 1) | 17:26 40 16:30 (WEA Z2-LF-13) 18  17:37 (WEA Z2-LF-11) | 20:12 41 19:24 (WEA Z2-LF-12) | 21:03 21:47
6| 08:40 12:47 (WEA Z2-LF-04) | 08:06 15:07 (WEA Z2-LF-10) 17:19 (WEA Z2-LF-11) | 06:58 18:39 (WEA Z2-LF-07) | 05:55 05:14
16:36 31 15:03 WEA 1) [ 17:28 42 16:58 (WEA Z2-LF-06) 18 17:37 WEAZ2-LF-11) | 2013 36 19:22 (WEA Z2-LF-12) | 21:05 21:48
7| 08:40 12:49 (WEA Z2-LF-04) | 08:04 15:08 (WEA Z2-LF-10) 17:18 (WEA Z2-LF-11) | 06:55 18:40 (WEA Z2-LF-07) | 05:53 05:14
16:37 24 13:13 (WEA Z2-LF-04) | 17:29 36  17:00 (WEA Z2-LF-06) 18  17:36 (WEA Z2-LF-11) | 20:15 25 19:05 (WEA Z2-LF-07) | 21:06 21:49
8 08:39 (WEA Z2-LF-04) | 08:03 15:10 (WEA Z2-LF-10) 17:19 (WEA Z2-LF-11) | 06:53 07:34 (WEA Z2-W-03) | 05:51 05:13
16:38 23 (WEA Z2-LF-04) | 17:31 33 17:02 (WEA Z2-LF-06) 17 17:36 (WEA Z2-LF-11) | 20:17 27 19:04 (WEA Z2-LF-07) | 21:08 21:49
9 08:39 (WEA 22-LF-04) | 08:01 15:12 (WEA 22-LF-10) 17:20 (WEA Z2-LF-11) | 06:51 07:29 (WEA 72-W-03) | 05:49 05:13
16:40 29 (WEA Z2-LF-10) | 17:33 32 17:04 (WEA Z2-LF-06) 15  17:35 (WEA Z2-LF-11) | 20:19 32 19:01 (WEA Z2-LF-07) | 21:09 21:50
10 | 08:38 (WEA 22-LF-04) | 07:59 08:37 (WEA Z2-W-01) | O7: 17:20 (WEA Z2-LF-11) | 06:49 07:26 (WEA 22-W-03) | 05:47 05:12
16:41 30 (WEA Z2-LF-10) | 17:35 33 17:05 (WEA Z2-LF-06) | 18:26 13 17:33 (WEA Z2-LF-11) | 20:20 31  18:58 (WEA Z2-LF-07) | 21:11 21:51
11 | 08:38 (WEA Z2-LF-04) | 07:57 08:34 (WEA Z2-W-01) | 06: 17:23 (WEA Z2-LF-11) | 06:46 07:24 (WEA Z2-W-03) | 05:46 05:12
16:43 31 (WEA Z2-LF-10) | 17:37 31 17:05 (WEA Z2-LF-06) | 18:28 7 17:30 (WEA Z2-LF-11) | 20:22 23 07:47 (WEA Z2-W-03) | 21:13 21:52
12 | 08:37 (WEA Z2-LF-04) | 07:55 08:32 (WEA Z2-W-01) 06:44 07:22 (WEA Z2-W-03) | 05:44 05:12
16:44 31 WEA 22-LF-10) | 17:39 35 17:05 (WEA Z2-LF-06) | 18:30 2024 26 07:48 (WEA Z2-W-03) | 21:14 21:53
13 | 08:36 (WEA Z2-LF-04) | 07:53 08:31 (WEA Z2-W-01) | 06:53 06:42 07:21 (WEA Z2-W-03) | 05:42 05:11
16:46 26 (WEA Z2-LF-10) | 17:41 37 17:05 (WEA Z2-LF-06) | 18:32 20:25 28  07:49 (WEA Z2-W-03) | 21:16 21:53
14 | 08:36 (WEA Z2-LF-10) | 07:51 08:30 (WEA Z2-W-01) | 06:51 17:58 (WEA Z2-LF-09) | 06:40 07:20 (WEA Z2-W-03) | 05:41 05:11
16:47 22 (WEA Z2-LF-10) | 17:43 38  17:05 (WEA Z2-LF-06) 7 18:05 (WEA Z2-LF-09) | 20:27 30 07:50 (WEA Z2-W-03) | 21:17 21:54
15 | 08:35 (WEA Z2-LF-10) | 07:49 08:29 (WEA Z2-W-01) 17:55 (WEA Z2-LF-09) | 06:37 07:19 (WEA Z2-W-03) | 05:39 05:11
16:49 24 (WEA Z2-LF-10) | 17:44 41 17:04 (WEA Z2-LF-06) 13 18:08 (WEA Z2-LF-09) | 20:29 32 07:51 (WEA Z2-W-03) | 21:19 21:54
16 | 08:34 (WEA 22-LF-10) | 07:47 08:29 (WEA Z2-W-01) 17:52 (WEA Z2-LF-09) | 06:35 07:17 (WEA 22-W-03) | 05:38 05:11
16:50 26 (WEA Z2-LF-10) | 17:46 45 17:06 (WEA Z2-LF-08) 16  18:08 (WEA Z2-LF-09) | 20:31 33 07:50 (WEA Z2-W-03) | 21:21 21:55
17| 08:33 (WEA Z2-LF-10) | 07:46 08:29 (WEA Z2-W-01) 17:51 (WEA Z2-LF-09) | 06:33 07:17 (WEA Z2-W-03) | 05:36 05:11
16:52 27 (WEA Z2-LF-10) | 17:48 47 17:07 (WEA Z2-LF-08) 19 18:10 (WEA Z2-LF-09) | 20:32 33 07:50 (WEA Z2-W-03) | 21:22 21:55
18 | 08:32 (WEA Z2-LF-10) | 07:44 08:28 (WEA Z2-W-01) 17:50 (WEA Z2-LF-09) | 06:31 07:17 (WEA Z2-W-03) | 05:35 05:11
16:53 28 (WEA 72-LF-10) | 17:50 51  17:08 (WEA Z2-LF-08) 20 18:10 (WEA Z2-LF-09) | 20:34 33 07:50 (WEA 22-W-03) | 21:24 21:56
19 | 08:31 (WEA Z2-LF-10) | 07:41 08:29 (WEA Z2-W-01) | 06:39 17:49 (WEA Z2-LF-09) | 06:29 07:16 (WEA Z2-W-03) | 05:33 05:11
16:55 29 WEA 22-LF-10) | 17:52 52 17:09 (WEAZ2-LF-08) | 18:42 21  18:10 (WEA Z2-LF-09) | 20:36 34  07:50 (WEA Z2-W-03) | 21:25 21:56
20 | 08:30 (WEA Z2-LF-10) | 07:39 08:29 (WEA Z2-W-01) | 06:37 17:49 (WEA Z2-LF-09) | 06:27 07:16 (WEA Z2-W-03) | 05:32 05:11
16:57 30 (WEA Z2-LF-10) | 17:54 51  17:09 (WEA Z2-LF-08) | 18:44 21 18:10 (WEA Z2-LF-09) | 20:37 34 07:50 (WEA Z2-W-03) | 21:27 21:57
21| 08:29 (WEA Z2-LF-10) | 07:37 08:29 (WEA Z2-W-01) | 06:35 17:49 (WEA Z2-LF-09) | 06:24 07:16 (WEA Z2-W-03) | 05:30 05:11
16:58 31 (WEA Z2-LF-10) | 17:56 52 17:10 (WEA Z2-LF-08) | 18:46 21 18:10 (WEA Z2-LF-09) | 20:39 34 07:50 (WEA Z2-W-03) | 21:28 21:57
22 | 08:28 (WEA 22-LF-10) | 07:35 08:29 (WEA Z2-W-01) | 06:32 17:48 (WEA Z2-LF-07) | 06:22 07:16 (WEA 22-W-03) | 05:29 05:11
17:00 32 (WEA Z2-LF-10) | 17:57 51  17:09 (WEA Z2-LF-08) | 18:47 21 18:09 (WEA Z2-LF-09) | 20:41 34 07:50 (WEA Z2-W-03) | 21:29 21:57
23 | 08:27 (WEA 22-LF-10) | 07:33 08:30 (WEA Z2-W-01) | 06:30 17:46 (WEA Z2-LF-07) | 06:20 07:16 (WEA 22-W-03) | 05:28 05:11
17:02 39 (WEA Z2-LF-03) | 17:59 50  17:09 (WEA Z2-LF-08) | 18:49 23 18:09 (WEA Z2-LF-07) | 20:43 33 07:49 (WEA Z2-W-03) | 21:31 21:57
24 | 08:25 (WEA Z2-LF-10) | 07:31 08:31 (WEA Z2-W-01) | 06:28 17:45 (WEA Z2-LF-07) | 06:18 07:16 (WEA Z2-W-03) | 05:27 05:12
17:04 43 WEA Z2-LF-03) | 18:01 46  17:09 (WEAZ2-LF-08) | 18:51 25 18:10 (WEA Z2-LF-07) | 20:44 32 07:48 (WEA Z2-W-03) | 21:32 21:57
25| 08:24 (WEA Z2-LF-10) | 07:29 08:33 (WEA Z2-W-01) | 06:26 17:43 (WEA Z2-LF-07) | 06:16 07:17 (WEA Z2-W-03) | 05:25 05:12
17:05 45 WEA Z2-LF-03) | 18:03 43  17:09 (WEAZ2-LF-08) | 18:53 27  18:10 (WEA Z2-LF-07) | 20:46 30  07:47 (WEA Z2-W-03) | 21:34 21:57
26 | 08:23 (WEA Z2-LF-10) | 07:27 08:36 (WEA Z2-W-01) | 06:23 17:42 (WEA Z2-LF-07) | 06:14 07:17 (WEA Z2-W-03) | 05:24 05:12
17:07 a7 (WEA Z2-LF-03) | 18:05 37 17:09 (WEA Z2-LF-08) | 18:54 29  18:11 (WEA Z2-LF-07) | 20:48 29 07:46 (WEA Z2-W-03) | 21:35 21:57
27| 08:22 (WEA Z2-LF-10) | 07:25 16:40 (WEA Z2-LF-08) | 06:21 17:41 (WEA Z2-LF-07) | 06:12 07:18 (WEA Z2-W-03) | 05:23 05:13
17:09 49 (WEA Z2-LF-03) | 18:07 27 17:07 (WEA Z2-LF-08) :! 31 18:12 (WEA Z2-LF-07) | 20:49 27 07:45 (WEA Z2-W-03) | 21:36 21:57
28 | 08:20 (WEA 22-LF-10) | 07:23 16:41 (WEA Z2-LF-08) | 06 17:39 (WEA Z2-LF-07) | 06:10 07:19 (WEA 22-W-03) | 05:22 05:13
17:11 50 (WEA Z2-LF-13) | 18:08 32 17:32 (WEA Z2-LF-11) | 18:58 37 18:22 (WEA Z2-LF-12) | 20:51 25  07:44 (WEA Z2-W-03) | 21:38 21:57
29 | 08:19 (WEA Z2-LF-10) 07:16 18:39 (WEA Z2-LF-07) | 06:08 07:20 (WEA Z2-W-03) | 05:21 05:14
17:13 50 (WEA Z2-LF-13) 20:00 43 19:25 (WEA Z2-LF-12) | 20:53 22 07:42 (WEA Z2-W-03) | 21:39 21:57
30 | 08:17 (WEA Z2-LF-10) 07:14 18:39 (WEA Z2-LF-07) | 06:06 07:21 (WEA Z2-W-03) | 05:20 05:14
17:14 51 (WEA Z2-LF-13) 20:01 45 19:26 (WEA Z2-LF-12) | 20:54 19 07:40 (WEA Z2-W-03) | 21:40 21:57
31 | 08:16 (WEA Z2-LF-10) 07:12 18:38 (WEA Z2-LF-07) 05:19
1716 51 (WEA 22-LF-13 2003 47  19:26 (WEA Z2-LF-12) 21:41
Sonnenscheinstunden | 258 277 367 416 486 500
astr.max.mogl.Beschattung 1106 171 705 973 23

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-01 - Lange Seite 10, 48599 Gronau (Westfalen)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

19uli August ISeptember | Oktober INovember | Dezember
1]05:15 05:52 06:42 07:23 (WEA Z2-W-03) | 07:32 07:26 08:08 (WEA Z2-W-01) | 08:17 12:36 (WEA Z2-LF-04)
21:56 21:24 20:22 23 07:46 (WEA Z2-W-03) | 19:12 17:05 32 16:34 (WEA Z2-LF-06) | 16:24 31 15:02 (WEA Z2-LF-10)
2] 05:16 05:54 06:44 07:24 (WEA Z2-W-03) | 07:33 18:04 (WEA Z2-LF-11) | 07:28 14:41 (WEA Z2-LF-10) | 08:19 12:35 (WEA Z2-LF-04)
21:56 21:23 20:19 31 18:56 (WEA Z2-LF-07) | 19:09 3 18:07 (WEA Z2-LF-11) | 17:03 33 16:34 (WEA Z2-LF-06) | 16:24 31  15:01 (WEA Z2-LF-10)
3] 05:17 05:55 06:45 07:27 (WEA Z2-W-03) | 07:35 17:59 (WEA Z2-LF-11) | 07:30 14:39 (WEA Z2-LF-10) | 08:20 12:35 (WEA Z2-LF-04)
21:56 21:21 20:17 32 18:59 (WEA Z2-LF-07) | 19:07 11 18:10 (WEA Z2-LF-11) | 17:02 34 16:32 (WEA Z2-LF-06) | 16:23 29  15:00 (WEA Z2-LF-10)
4]05:17 05:57 06:47 07:31 (WEA Z2-W-03) | 07:37 17:57 (WEA Z2-LF-11) | 07:31 14:37 (WEA Z2-LF-10) | 08:22 12:34 (WEA Z2-LF-04)
21:55 21:19 20:15 27 19:01 (WEA Z2-LF-07) | 19:05 14 18:11 (WEA Z2-LF-11) | 17:00 39  16:30 (WEA Z2-LF-06) | 16:23 22 12:56 (WEA Z2-LF-04)
5 05:18 05:58 06:49 18:37 (WEA Z2-LF-07) | 07:38 17:56 (WEA Z2-LF-11) | 07:33 14:36 (WEA Z2-LF-10) | 08:23 12:34 (WEA Z2-LF-04)
21:55 21:17 20:13 25 19:02 (WEA Z2-LF-07) | 19:03 16 18:12 (WEA Z2-LF-11) | 16:58 43 16:28 (WEA Z2-LF-06) | 16:22 24 12:58 (WEA Z2-LF-04)
6] 05:19 06:00 06:50 18:35 (WEA Z2-LF-07) | 07:40 17:55 (WEA Z2-LF-11) | 07:35 14:35 (WEA Z2-LF-10) | 08:24 12:33 (WEA Z2-LF-04)
21:54 21:16 20:10 36 19:18 (WEA Z2-LF-12) | 19:00 18  18:13 (WEA Z2-LF-11) | 16:56 41 16:00 (WEA Z2-LF-13) | 16:22 31 14:49 (WEA 1)
7] 05:20 06:01 06:52 18:34 (WEA Z2-LF-07) | 07:42 17:54 (WEA Z2-LF-11) | 07:37 14:35 (WEA Z2-LF-10) | 08:25 12:33 (WEA Z2-LF-04)
21:54 21:14 20:08 41 19:19 (WEA Z2-LF-12) | 18:58 18 18:12 (WEA Z2-LF-11) | 16:54 43 16:01 (WEA Z2-LF-13) | 16:21 35 14:51 (WEA 1)
8 05:21 06:03 06:54 18:33 (WEA Z2-LF-07) | 07:44 17:54 (WEA Z2-LF-11) | 07:39 14:34 (WEA Z2-LF-10) | 08:27 12:33 (WEA Z2-LF-04)
21:53 21:12 20:06 44 19:19 (WEA Z2-LF-12) | 18:56 18 18:12 (WEA Z2-LF-11) | 16:53 47 16:02 (WEA Z2-LF-13) | 16:21 40 14:54 (WEA 1)
9| 05:22 06:05 06:55 18:32 (WEA Z2-LF-07) | 07:45 17:25 (WEA Z2-LF-08) | 07:40 14:34 (WEA Z2-LF-10) | 08:28 12:33 (WEA Z2-LF-04)
21:52 21:10 20:03 47 19:20 (WEA Z2-LF-12) | 18:53 25  18:12 (WEA Z2-LF-11) | 16:51 48  16:02 (WEA Z2-LF-13) | 16:21 41 4:55 (WEA 1)
10 | 05:23 06:06 06:57 18:32 (WEA Z2-LF-07) | 07:47 17:21 (WEA Z2-LF-08) | 07:42 14:33 (WEA Z2-LF-10) | 08:29 12:33 (WEA Z2-LF-04)
21:52 21:08 20:01 47 19:20 (WEA Z2-LF-12) | 18:51 33 18:12 (WEA Z2-LF-11) | 16:49 50  16:03 (WEA Z2-LF-13) | 16:20 44 14:56 (WEA 1)
11| 05:24 06:08 07:34 (WEA Z2-W-03) | 06:59 18:30 (WEA Z2-LF-07) | 07:49 17:18 (WEA Z2-LF-08) | 07:44 14:33 (WEA Z2-LF-10) | 08:30 12:33 (WEA Z2-LF-04)
21:51 21:06 11 07:45 (WEA Z2-W-03) | 19:59 48 19:19 (WEA Z2-LF-12) | 18:49 35 18:10 (WEA Z2-LF-11) | 16:48 51 16:03 (WEA Z2-LF-13) | 16:20 45 14:56 (WEA 1)
12 | 05:25 06:09 07:31 (WEA Z2-W-03) | 07:00 18:30 (WEA Z2-LF-07) | 07:50 17:16 (WEA Z2-LF-08) | 07:46 14:33 (WEA Z2-LF-10) | 08:31 12:33 (WEA Z2-LF-04)
21:50 21:04 16  07:47 (WEA Z2-W-03) | 19:56 49 19:19 (WEA Z2-LF-12) | 18:47 36  18:09 (WEA Z2-LF-11) | 16:46 51  16:03 (WEA Z2-LF-13) | 16:20 46 14:57 (WEA 1)
13 | 05:26 06:11 07:29 (WEA Z2-W-03) | 07:02 18:29 (WEA Z2-LF-07) | 07:52 17:15 (WEA Z2-LF-08) | 07:48 14:32 (WEA Z2-LF-10) | 08:32 12:33 (WEA Z2-LF-04)
21:49 21:02 20  07:49 (WEA Z2-W-03) | 19:54 47 19:17 (WEA Z2-LF-12) | 18:44 34 18:07 (WEA Z2-LF-11) | 16:45 50  16:02 (WEA Z2-LF-13) | 16:20 48 14:58 (WEA 1)
14 | 05:27 06:13 07:27 (WEA Z2-W-03) | 07:04 18:29 (WEA Z2-LF-07) | 07:54 17:14 (WEA Z2-LF-08) | 07:49 14:32 (WEA Z2-LF-10) | 08:33 12:33 (WEA Z2-LF-04)
21:48 21:00 23 07:50 (WEA Z2-W-03) | 19:52 44 19:16 (WEA Z2-LF-12) | 18:42 26 17:40 (WEA Z2-LF-08) | 16:43 50  16:02 (WEA Z2-LF-13) | 16:20 50 4:59 (WEA 1)
15 | 05:28 06:14 07:26 (WEA Z2-W-03) | 07:05 18:30 (WEA Z2-LF-07) | 07:56 17:13 (WEA Z2-LF-08) | 07:51 14:33 (WEA Z2-LF-10) | 08:34 12:34 (WEA Z2-LF-04)
21:47 20:58 26 07:52 (WEA Z2-W-03) | 19:49 37 19:13 (WEA Z2-LF-12) | 18:40 28 17:41 (WEA Z2-LF-08) | 16:42 49 16:02 (WEA Z2-LF-03) | 16:20 50 5:00 (WEA 1)
16 | 05:30 06:16 07:24 (WEA Z2-W-03) | 07:07 18:29 (WEA Z2-LF-07) | 07:57 09:06 (WEA Z2-W-01) | 07:53 14:33 (WEA Z2-LF-10) | 08:35 12:34 (WEA Z2-LF-04)
21:46 20:56 28 07:52 (WEA Z2-W-03) | 19:47 32 19:01 (WEA Z2-LF-07) | 18:38 39  17:40 (WEA Z2-LF-08) | 16:40 47 16:02 (WEA Z2-LF-03) | 16:20 51 5:00 (WEA 1)
17 | 05:31 06:18 07:24 (WEA Z2-W-03) | 07:08 18:30 (WEA Z2-LF-07) | 07:59 09:03 (WEA Z2-W-01) | 07:55 14:33 (WEA Z2-LF-10) | 08:36 12:35 (WEA Z2-LF-04)
21:45 20:54 29  07:53 (WEA Z2-W-03) | 19:45 30  19:00 (WEA Z2-LF-07) | 18:36 45 17:40 (WEA Z2-LF-08) | 16:39 45 16:01 (WEA Z2-LF-03) | 16:20 51 15:01 (WEA 1)
18 | 05:32 06:19 07:23 (WEA Z2-W-03) | 07:10 18:30 (WEA Z2-LF-07) | 08:01 09:02 (WEA Z2-W-01) | 07:56 14:34 (WEA Z2-LF-10) | 08:36 12:35 (WEA Z2-LF-04)
21:44 20:52 31 07:54 (WEA Z2-W-03) | 19:42 28 18:58 (WEA Z2-LF-07) | 18:34 47 17:40 (WEA Z2-LF-08) | 16:38 43 16:01 (WEA Z2-LF-03) | 16:20 52 15:02 (WEA 1)
19 | 05:33 06:21 07:22 (WEA Z2-W-03) | 07:12 18:31 (WEA Z2-LF-07) | 08:03 09:01 (WEA Z2-W-01) | 07:58 14:35 (WEA Z2-LF-10) | 08:37 12:35 (WEA Z2-LF-04)
21:43 20:50 32 07:54 (WEA Z2-W-03) | 19:40 26 18:57 (WEA Z2-LF-07) | 18:31 49 17:40 (WEA Z2-LF-08) | 16:36 39  16:00 (WEA Z2-LF-03) | 16:21 53 15:02 (WEA 1)
20 | 05:35 06:22 07:22 (WEA Z2-W-03) | 07:13 18:32 (WEA Z2-LF-07) | 08:04 09:00 (WEA Z2-W-01) | 08:00 14:35 (WEA Z2-LF-10) | 08:38 12:36 (WEA Z2-LF-04)
21:42 20:48 33 07:55 (WEA Z2-W-03) | 19:38 24 18:56 (WEA Z2-LF-07) | 18:29 51 17:40 (WEA Z2-LF-08) | 16:35 32 15:07 (WEA Z2-LF-10) | 16:21 53 15:03 (WEA 1)
21| 05:36 06:24 07:21 (WEA Z2-W-03) | 07:15 18:33 (WEA Z2-LF-07) | 08:06 08:59 (WEA Z2-W-01) | 08:02 14:36 (WEA Z2-LF-10) | 08:38 12:36 (WEA Z2-LF-04)
21:40 20:46 33 07:54 (WEA Z2-W-03) | 19:35 21 18:54 (WEA Z2-LF-09) | 18:27 53 17:40 (WEA Z2-LF-08) | 16:34 31 15:07 (WEA Z2-LF-10) | 16:22 52 5:03 (WEA 1)
22| 05:37 06:26 07:21 (WEA Z2-W-03) | 07:17 18:34 (WEA Z2-LF-09) | 08:08 08:59 (WEA Z2-W-01) | 08:03 14:36 (WEA Z2-LF-10) | 08:39 12:37 (WEA Z2-LF-04)
21:39 20:44 34 07:55 (WEA Z2-W-03) | 19:33 21 18:55 (WEA Z2-LF-09) | 18:25 52 17:39 (WEA Z2-LF-08) | 16:33 30 15:06 (WEA Z2-LF-10) | 16:22 52 5:04 (WEA 1)
23] 05:39 06:27 07:20 (WEA Z2-W-03) | 07:18 18:33 (WEA Z2-LF-09) | 08:10 08:59 (WEA Z2-W-01) | 08:05 14:37 (WEA Z2-LF-10) | 08:39 12:37 (WEA Z2-LF-04)
21:38 20:42 34 07:54 (WEA Z2-W-03) | 19:31 22 18:55 (WEA Z2-LF-09) | 18:23 51  17:39 (WEA Z2-LF-08) | 16:32 29  15:06 (WEA Z2-LF-10) | 16:23 53 15:04 (WEA 1)
24 | 05:40 06:29 07:20 (WEA Z2-W-03) | 07:20 18:33 (WEA Z2-LF-09) | 08:11 08:58 (WEA Z2-W-01) | 08:06 14:38 (WEA Z2-LF-10) | 08:40 12:38 (WEA Z2-LF-04)
21:36 20:40 34 07:54 (WEA Z2-W-03) | 19:28 21 18:54 (WEA Z2-LF-09) | 18:21 49 17:37 (WEA Z2-LF-08) | 16:31 28 15:06 (WEA Z2-LF-10) | 16:23 53 15:05 (WEA 1)
25 | 05:42 06:31 07:19 (WEA Z2-W-03) | 07:22 18:33 (WEA Z2-LF-09) | 07:13 07:58 (WEA Z2-W-01) | 08:08 14:39 (WEA Z2-LF-10) | 08:40 12:38 (WEA Z2-LF-04)
21:35 20:37 34 07:53 (WEA Z2-W-03) | 19:26 20  18:53 (WEA Z2-LF-09) | 17:19 47 16:36 (WEA Z2-LF-08) | 16:30 27 15:06 (WEA Z2-LF-10) | 16:24 53 15:05 (WEA 1)
26 | 05:43 06:32 07:20 (WEA Z2-W-03) | 07:23 18:34 (WEA Z2-LF-09) | 07:15 07:58 (WEA Z2-W-01) | 08:10 14:40 (WEA Z2-LF-10) | 08:41 12:39 (WEA Z2-LF-04)
21:34 20:35 33 07:53 (WEA Z2-W-03) | 19:23 19 18:53 (WEA Z2-LF-09) | 17:17 44 16:35 (WEA Z2-LF-08) | 16:29 26 15:06 (WEA Z2-LF-10) | 16:24 51 15:05 (WEA 1)
27 | 05:44 06:34 07:20 (WEA Z2-W-03) | 07:25 18:33 (WEA Z2-LF-09) | 07:17 07:59 (WEA Z2-W-01) | 08:11 14:41 (WEA Z2-LF-10) | 08:41 12:39 (WEA Z2-LF-04)
21:32 20:33 33 07:53 (WEA Z2-W-03) | 19:21 18  18:51 (WEA Z2-LF-09) | 17:15 40  16:34 (WEA Z2-LF-06) | 16:28 24 15:05 (WEA Z2-LF-10) | 16:25 51 15:05 (WEA 1)
28 | 05:46 06:36 07:20 (WEA Z2-W-03) | 07:27 18:35 (WEA Z2-LF-09) | 07:19 08:00 (WEA Z2-W-01) | 08:13 14:42 (WEA Z2-LF-10) | 08:41 12:39 (WEA Z2-LF-04)
21:31 20:31 32 07:52 (WEA Z2-W-03) | 19:19 14 18:49 (WEA Z2-LF-09) | 17:13 37  16:34 (WEA Z2-LF-06) | 16:27 22 15:04 (WEA Z2-LF-10) | 16:26 51 15:06 (WEA 1)
29 | 05:47 06:37 07:21 (WEA Z2-W-03) | 07:28 18:37 (WEA Z2-LF-09) | 07:20 08:01 (WEA Z2-W-01) | 08:14 12:41 (WEA Z2-LF-04) | 08:41 12:40 (WEA Z2-LF-04)
21:29 20:29 30 07:51 (WEA Z2-W-03) | 19:16 10  18:47 (WEA Z2-LF-09) | 17:11 36  16:35 (WEA Z2-LF-06) | 16:26 25  15:04 (WEA Z2-LF-10) | 16:27 50 15:06 (WEA 1)
30 | 05:49 06:39 07:21 (WEA Z2-W-03) | 07:30 07:22 08:02 (WEA Z2-W-01) | 08:16 12:38 (WEA Z2-LF-04) | 08:41 12:41 (WEA Z2-LF-04)
21:28 20:26 28 07:49 (WEA Z2-W-03) | 19:14 17:09 34 16:35 (WEA Z2-LF-06) | 16:25 29 15:03 (WEA Z2-LF-10) | 16:28 49 15:06 (WEA 1)
31 | 05:50 06:41 07:22 (WEA Z2-W-03) 07:24 08:04 (WEA Z2-W-01) 08:41 12:42 (WEA Z2-LF-04)
21:26 20:24 26 07:48 (WEA Z2-W-03) 17:07 30  16:35 (WEA Z2-LF-06) 16:29 47 15:06 (WEA 1)
Sonnenscheinstunden 503 454 381 331 265 243
astr.max.mogl.Beschattung 600 884 1019 1138 1389
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-02 - Lange Seite 9, 48599 Gronau (Westfalen)
Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

JJanuar |Februar IMérz 1April IMai [Juni

1]08:41 14:27 (WEA Z2-LF-10) | 08:14
16:30 30  14:57 (WEA Z2-LF-10) | 17:18 33

:13 (WEA Z2-LF-08) | 07:20 17:04 (WEA Z2-LF-11) | 07:09 07:47 (WEA Z2-W-03) | 06:04 05:18
6 (WEA Z2-LF-06) | 18:10 11  17:15 (WEA Z2-LF-11) | 20:05 ~ 28  08:15 (WEA Z2-W-03) | 20:56 21:42

2] 08:41 14:27 (WEA Z2-LF-10) | 08:13 08:49 (WEA Z2-W-01) | 07:18 17:06 (WEA Z2-LF-11) | 07:07 07:46 (WEA Z2-W-03) | 06:02 05:17
16:31 31 14:58 (WEA Z2-LF-10) | 17:20 43 16:46 (WEA Z2-LF-06) | 18:12 7 17:13 (WEA Z2-LF-11) | 20:06 29 08:15 (WEA Z2-W-03) | 20:58 21:44

3 08:41 14:27 (WEA Z2-LF-10) | 08:11 08:47 (WEA Z2-W-01) | 07:16 17:37 (WEA Z2-LF-09) | 07:05 07:44 (WEA Z2-W-03) | 06:00 05:17
|16:32 30  14:57 (WEAZ2-LF-10) [ 17:22 48  16:46 (WEAZ2-LF-06) | 18:14 7  17:44 (WEAZ2-LF-00) | 20:08 31  08:15 (WEA Z2-W-03) | 21:00 | 21:45

4 08:41 14:28 (WEA Z2-LF-10) | 08:09 08:45 (WEA Z2-W-01) | 07:14 17:19 (WEA Z2-LF-07) | 07:02 07:44 (WEA Z2-W-03) | 05:58 05:16
16:33 33 15:54 (WEA Z2-LF-03) | 17:24 51 16:45 (WEA Z2-LF-06) | 18:16 27 17:47 (WEA Z2-LF-09) | 20:10 32 08:16 (WEA Z2-W-03) | 21:01 21:46

5] 08:41 14:28 (WEA Z2-LF-10) | 08:08 08:45 (WEA Z2-W-01) | 07:11 17:17 (WEA Z2-LF-07) | 07:00 07:43 (WEA Z2-W-03) | 05:56 05:15
16:35 38 1557 (WEAZ2-LF-03) | 17:26 53  16:46 (WEAZ2-LF-06) | 18:17 32  17:49 (WEAZ2-LF-09) | 20:12 33  08:16 (WEA Z2-W-03) | 21:03 21:47

6 | 08:40 14:28 (WEA Z2-LF-10) | 08:06 08:44 (WEA Z2-W-01) | 07:09 17:15 (WEA Z2-LF-07) | 06:58 07:42 (WEA Z2-W-03) | 05:55 05:14
|16:36 39 1557 (WEAZ2-LF-03) [ 17:28 55  16:45 (WEA Z2-LF-06) | 18:19 35  17:50 (WEA Z2-LF-00) | 20:13 33  08:15 (WEA Z2-W-03) | 21:05 | 21:48
08:40 14:29 (WEA Z2-LF-10) | 08:04 08:44 (WEA Z2-W-01) | 07:07 17:12 (WEA Z2-LF-07) | 06:55 07:42 (WEA Z2-W-03) | 05:53 05:14
16:37 40 15:59 (WEA Z2-LF-03) | 17:29 55 16:44 (WEA Z2-LF-06) | 18:21 38 17:50 (WEA Z2-LF-09) | 20:15 33 08:15 (WEA Z2-W-03) | 21:06 21:49

8| 08:39 14:29 (WEA Z2-LF-10) | 08:03 08:43 (WEA Z2-W-01) | 07:05 17:11 (WEA Z2-LF-07) | 06:53 07:42 (WEA Z2-W-03) | 05:51 05:13
16:38 42 16:00 (WEAZ2-LF-03) | 17:31 55 18:23 39 17:50 (WEA Z2-LF-09) | 20:17 33  08:15 (WEA Z2-W-03) | 21:08 21:49

9 08:39 14:29 (WEA Z2-LF-10) | 08:01 07:02 17:11 (WEA Z2-LF-07) | 06:51 07:42 (WEA Z2-W-03) | 05:49 05:13
|16:40 42 16:00 (WEA Z2-LF-03) [ 17:33 51 |18:25 40  17:51 (WEAZ2-LF-09) | 20:19 33  08:15 (WEA Z2-W-03) [ 21:09 | 21:50

10 | 08:38 14:30 (WEA Z2-LF-10) | 07:59 08:43 (WEA Z2-W-01) | 07:00 17:09 (WEA Z2-LF-07) | 06:49 07:42 (WEA Z2-W-03) | 05:47 05:12
16:41 45 16:02 (WEA Z2-LF-03) | 17:35 52 16:39 (WEA Z2-LF-08) | 18:26 41 17:50 (WEA Z2-LF-09) | 20:20 32 08:14 (WEA Z2-W-03) | 21:11 21:51

11| 08:38 14:31 (WEA Z2-LF-10) | 07:57 08:43 (WEA Z2-W-01) | 06:58 17:09 (WEA Z2-LF-07) | 06:46 07:42 (WEA Z2-W-03) | 05:46 05:12
16:43 44 16:02 (WEAZ2LF-03) | 17:37 49  16:38 (WEAZ2-LF-08) | 18:28 40  17:49 (WEAZ2-LF-09) | 20:22 31  08:13 (WEA Z2-W-03) | 21:13 21:52

12 | 08:37 14:31 (WEA Z2-LF-10) | 07:55 08:43 (WEA Z2-W-01) | 06:56 17:08 (WEA Z2-LF-07) | 06:44 07:42 (WEA Z2-W-03) | 05:44 05:12
|16:44 45 16:03 (WEAZ2-LF-13) [ 17:39 49  16:38 (WEA Z2-LF-08) | 18:30 41  17:49 (WEAZ2-LF-00) | 20:24 30  08:12 (WEAZ2-W-03) | 21:14 | 21:53

13 | 08:36 14:31 (WEA Z2-LF-10) | 07:53 08:43 (WEA Z2-W-01) | 06:53 17:07 (WEA Z2-LF-07) | 06:42 07:43 (WEA Z2-W-03) | 05:42 05:11
16:46 47 16:05 (WEA Z2-LF-13) | 17:41 47 16:37 (WEA Z2-LF-08) | 18:32 40 17:47 (WEA Z2-LF-09) | 20:25 28 08:11 (WEA Z2-W-03) | 21:16 21:53

14| 08:36 14:32 (WEA 72-LF-10) | 07:51 08:44 (WEA Z2-W-01) | 06:51 17:07 (WEA Z2-LF-07) | 06:40 07:44 (WEA Z2-W-03) | 05:41 05:11
16:47 47 16:07 (WEA Z2-LF-13) | 17:43 43 16:36 (WEA Z2-LF-08) | 18:34 39 17:46 (WEA Z2-LF-09) | 20:27 26 08:10 (WEA Z2-W-03) | 21:17 21:54

15 | 08:35 14:32 (WEA Z2-LF-10) | 07:49 08:45 (WEA Z2-W-01) | 06:49 17:08 (WEA Z2-LF-07) | 06:37 07:45 (WEA Z2-W-03) | 05:39 05:11
|16:49 48  16:08 (WEA Z2-LF-13) [ 17:44 39  16:35 (WEAZ2-LF-08) | 18:35 ~ 36  17:44 (WEAZ2-LF-00) | 20:20 23  08:08 (WEA Z2-W-03) | 21:19 | 21:54

16 | 08:34 14:33 (WEA Z2-LF-10) | 07:48 08:46 (WEA Z2-W-01) | 06:46 17:07 (WEA Z2-LF-07) | 06:35 07:46 (WEA Z2-W-03) | 05:38 05:11
16:50 48 16:09 (WEA Z2-LF-13) | 17:46 34 16:34 (WEA Z2-LF-08) | 18:37 33 17:40 (WEA Z2-LF-09) | 20:31 19 08:05 (WEA Z2-W-03) | 21:21 21:55

17| 08:33 14:34 (WEA 72-LF-10) | 07:46 08:48 (WEA Z2-W-01) | 06:44 17:07 (WEA Z2-LF-07) | 06:33 07:48 (WEA Z2-W-03) | 05:36 05:11
16:52 48 16:10 (WEA Z2-LF-13) | 17:48 27 16:32 (WEA Z2-LF-08) | 18:39 32 17:39 (WEA Z2-LF-07) | 20:32 15 08:03 (WEA Z2-W-03) | 21:22 21:55

18 | 08:32 14:35 (WEA Z2-LF-10) | 07:44 08:51 (WEA Z2-W-01) | 06:42 17:08 (WEA Z2-LF-07) | 06:31 07:52 (WEA Z2-W-03) | 05:35 05:11
|16:53 47 16:11 (WEA Z2-LF-13) [ 17:50 15 9 (WEA Z2-LF-08) | 18:41 30  17:38 (WEA Z2-LF-07) | 20:3¢ 6  07:58 (WEA Z2-W-03) [ 21:24 | 21:56

19 | 08:31 14:36 (WEA Z2-LF-10) | 07:41 6 (WEA Z2-LF-11) | 06:39 17:08 (WEA Z2-LF-07) | 06:29 05:33 05:11
16:55 46 16:12 (WEA Z2-LF-13) | 17:52 9 5 (WEA Z2-LF-11) | 18:42 29 17:37 (WEA Z2-LF-07) | 20:36 21:25 21:56

20 | 08:30 14:36 (WEA Z2-LF-10) | 07:39 4 (WEA Z2-LF-11) | 06:37 17:09 (WEA Z2-LF-07) | 06:27 05:32 05:11
16:57 45 16:12 (WEA Z2-LF-13) | 17:54 13 7 (WEA Z2-LF-11) | 18:44 36 18:09 (WEA Z2-LF-12) | 20:37 21:27 21:57

21 08:29 14:37 (WEA Z2-LF-10) | 07:37 3 (WEA Z2-LF-11) | 06:35 17:11 (WEA Z2-LF-07) | 06:24 05:30 05:11
|16:58 43 16:12 (WEA Z2-LF-13) [ 17:56 15 8 (WEAZ2-LF-11) | 18:46 36  18:11 (WEA Z2-LF-12) | 20:39 |21:28 | 2157

22| 08:28 14:39 (WEA Z2-LF-10) | 07:35 2 (WEA Z2-LF-11) | 06:32 17:12 (WEA Z2-LF-07) | 06:22 05:29 05:11
17:00 39 16:13 (WEA Z2-LF-13) | 17:57 16 8 (WEA Z2-LF-11) | 18:47 34 18:11 (WEA Z2-LF-12) | 20:41 21:30 21:57

23| 08:27 14:39 (WEA 72-LF-10) | 07:33 1 (WEA Z2-LF-11) | 06:30 17:14 (WEA Z2-LF-07) | 06:20 05:28 05:11
17:02 37 16:12 (WEA Z2-LF-13) | 17:59 18 7:19 (WEA Z2-LF-11) | 18:49 30 18:11 (WEA Z2-LF-12) | 20:43 21:31 21:57

24| 08:25 14:41 (WEA Z2-LF-10) | 07:31 1 (WEA Z2-LF-11) | 06:28 17:19 (WEA Z2-LF-07) | 06:18 05:27 05:12
|17:04 34  16:13 (WEA Z2-LF-13) [ 18:01 18 9 (WEAZ2-LF-11) | 18:51 22 18:12 (WEA Z2-LF-12) | 20:44 |21:32 | 2157

25 | 08:24 14:44 (WEA Z2-LF-10) | 07:29 1 (WEA Z2-LF-11) | 06:26 17:55 (WEA Z2-LF-12) | 06:16 05:25 05:12
17:05 29 16:13 (WEA Z2-LF-13) | 18:03 18 17:19 (WEA Z2-LF-11) | 18:53 16 18:11 (WEA Z2-LF-12) | 20:46 21:34 21:57

26| 08:23 14:46 (WEA 72-LF-10) | 07:27 17:01 (WEA Z2-LF-11) | 06:23 17:56 (WEA Z2-LF-12) | 06:14 05:24 05:12

17:07 28  16:36 (WEA Z2-LF-06) | 18:05 18  17:19 (WEA Z2-LF-11) | 18:54 14  18:10 (WEA Z2-LF-12) | 20:48 21:35 21:57

27| 08:22 16:00 (WEA Z2-LF-13) | 07:25 17:01 (WEA Z2-LF-11) | 06:21 17:56 (WEA Z2-LF-12) | 06:12 05:23 05:13
17:09 19 16:38 (WEA Z2-LF-06) | 18:07 17 17:18 (WEA Z2-LF-11) | 18:56 13 18:09 (WEA Z2-LF-12) | 20:49 21:36 21:57
28 | 08:20 16:01 (WEA Z2-LF-13) | 07:23 17:02 (WEA Z2-LF-11) | 06:19 06:56 (WEA Z2-W-03) | 06:10 05:22 05:13
17:11 30  16:40 (WEA Z2-LF-06) | 18:08 15 17:17 (WEA Z2-LF-11) | 18:58 22 18:07 (WEA Z2-LF-12) | 20:51 21:38 21:57
29| 08:19 16:04 (WEA Z2-LF-13) 07:16 07:53 (WEA Z2-W-03) | 06:08 05:21 05:14
17:13 31 16:42 (WEA Z2-LF-06) 20:00 21 19:03 (WEA Z2-LF-12) | 20:53 21:39 21:57
30 | 08:17 16:14 (WEA Z2-LF-08 07:14 07:51 (WEA Z2-W-03) | 06:06 05:20 05:14
17:14 30  16:44 (WEA Z2-LF-06) 20:01 22 08:13 (WEA Z2-W-03) | 20:54 21:40 21:57
31 08:16 16:13 (WEA Z2-LF-08) 07:12 07:48 (WEA Z2-W-03) 05:19
17:16 32 16:45 (WEA Z2-LF-06) 20:03 25  08:13 (WEA Z2-W-03) 21:41
Sonnenscheinstunden | 258 217 367 416 486 500
astr.max.mogl.Beschattung 1187 956 888 495

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-02 - Lange Seite 9, 48599 Gronau (Westfalen)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

1auli |August |September |Oktober INovember |Dezember

1]05:15 05:52 06:42 07:41 (WEA Z2-W-03) | 07:32 17:47 (WEA Z2-LF-07) | 07:26 08:12 (WEA Z2-W-01) | 08:17 14:13 (WEA Z2-LF-10)

21:56 21:24 20:22 31 08:12 (WEA Z2-W-03) | 19:12 41 18:28 (WEA Z2-LF-09) | 17:05 51  16:08 (WEA Z2-LF-08) | 16:24 44 15:44 (WEA Z2-LF-03)

2] 05:16 05:54 06:44 07:40 (WEA Z2-W-03) | 07:33 17:47 (WEA Z2-LF-07) | 07:28 08:13 (WEA Z2-W-01) | 08:19 14:12 (WEA Z2-LF-10)

21:56 21:23 20:19 32 08:12 (WEA Z2-W-03) | 19:09 41 18:28 (WEA Z2-LF-09) | 17:03 52 16:10 (WEA Z2-LF-06) | 16:24 44 15:44 (WEA Z2-LF-03)

3]05:17 | 0555 06:45 07:40 (WEA Z2-W-03) | 07:35 17:47 (WEA Z2-LF-07) | 07:30 08:13 (WEA Z2-W-01) | 08:20 14:13 (WEA 22-LF-10)

21:56 21:21 20:17 33 08:13 (WEA Z2-W-03) | 19:07 40 18:27 (WEA Z2-LF-09) | 17:02 55  16:13 (WEA Z2-LF-06) | 16:23 43 15:44 (WEA Z2-LF-03)

4]05:17 | 05:57 06:47 07:39 (WEA 22-W-03) | 07:37 17:47 (WEA Z2-LF-07) | 07:31 08:13 (WEA Z2-W-01) | 08:22 14:13 (WEA Z2-LF-10)

21:55 21:19 20:15 33 08:12 (WEA Z2-W-03) | 19:05 41 18:28 (WEA Z2-LF-09) | 17:00 55  16:14 (WEA Z2-LF-06) | 16:23 42 15:44 (WEA Z2-LF-03)

5] 05:18 05:58 06:49 07:39 (WEA Z2-W-03) | 07:38 17:48 (WEA Z2-LF-07) | 07:33 08:14 (WEA Z2-W-01) | 08:23 14:14 (WEA Z2-LF-10)

21:55 21:17 20:13 33 08:12 (WEA Z2-W-03) | 19:03 39 18:27 (WEA Z2-LF-09) | 16:58 55  16:15 (WEA Z2-LF-06) | 16:22 40 15:44 (WEA Z2-LF-03)

6| 05:19 06:00 06:50 07:38 (WEA Z2-W-03) | 07:40 17:49 (WEA Z2-LF-07) | 07:35 08:15 (WEA Z2-W-01) | 08:24 14:14 (WEA Z2-LF-10)

2154|2116 20:10 33 08:11 (WEAZ2-W-03) [ 19:00 38  18:27 (WEAZ2-LF-09) | 16:56 53  16:16 (WEA Z2-LF-06) | 16:22 40  15:44 (WEA Z2-LF-03)

7 05:20 06:01 06:52 07:38 (WEA Z2-W-03) | 07:42 17:49 (WEA Z2-LF-07) | 07:37 08:16 (WEA Z2-W-01) | 08:25 14:14 (WEA Z2-LF-10)

21:54 21:14 20:08 33 08:11 (WEA Z2-W-03) | 18:58 36  18:25 (WEA Z2-LF-09) | 16:54 51 16:16 (WEA Z2-LF-06) | 16:21 38  15:43 (WEA Z2-LF-03)

8 05:21 06:03 06:54 07:38 (WEA Z2-W-03) | 07:44 17:51 (WEA Z2-LF-07) | 07:39 08:18 (WEA Z2-W-01) | 08:27 14:16 (WEA Z2-LF-10)

21:53 21:12 20:06 32 08:10 (WEA Z2-W-03) | 18:56 33 18:24 (WEA Z2-LF-09) | 16:53 48 16:17 (WEA Z2-LF-06) | 16:21 34 15:43 (WEA Z2-LF-03)

9]05:22 | 06:05 06:55 07:38 (WEA 22-W-03) | 07:45 17:53 (WEA Z2-LF-07) | 07:40 08:21 (WEA Z2-W-01) | 08:28 14:16 (WEA 22-LF-10)

21:52 21:10 20:03 31 08:09 (WEA Z2-W-03) | 18:53 30  18:23 (WEA Z2-LF-09) | 16:51 41 16:17 (WEA Z2-LF-06) | 16:21 30 14:46 (WEA Z2-LF-10)

100523 | 06:06 06:57 07:39 (WEA 22-W-03) | 07:47 17:56 (WEA Z2-LF-07) | 07:42 15:44 (WEA Z2-LF-08) | 08:29 14:16 (WEA 22-LF-10)

21:52 21:08 20:01 30  08:09 (WEA Z2-W-03) | 18:51 21 18:21 (WEA Z2-LF-09) | 16:49 33 16:17 (WEA Z2-LF-06) | 16:20 31 14:47 (WEA Z2-LF-10)

11 | 05:24 06:08 06:59 07:39 (WEA Z2-W-03) | 07:49 18:14 (WEA Z2-LF-09) | 07:44 15:45 (WEA Z2-LF-08) | 08:30 14:17 (WEA Z2-LF-10)

21:51 21:06 19:59 28 08:07 (WEA Z2-W-03) | 18:49 1 18:15 (WEA Z2-LF-09) | 16:48 32 16:17 (WEA Z2-LF-06) | 16:20 30 14:47 (WEA Z2-LF-10)

12 | 05:25 06:09 07:00 07:40 (WEA Z2-W-03) | 07:50 17:38 (WEA Z2-LF-11) | 07:46 15:46 (WEA Z2-LF-08) | 08:31 14:17 (WEA Z2-LF-10)

21550 | 21:04 19356 26 08:06 (WEAZ2-W-03) | 18:47 9 17:47 (WEAZ2-LF-11) | 16:46 30  16:16 (WEA Z2-LF-06) | 16:20 30  14:47 (WEA Z2-LF-10)

13 | 05:26 06:11 07:02 07:41 (WEA Z2-W-03) | 07:52 17:36 (WEA Z2-LF-11) | 07:48 15:35 (WEA Z2-LF-13) | 08:32 14:18 (WEA Z2-LF-10)

2149 | 21:02 19554 22 08:03 (WEAZ2-W-03) [ 18:44 13  17:49 (WEAZ2-LF-11) | 16:45 32  16:13 (WEA Z2-LF-06) | 16:20 29 14:47 (WEA Z2-LF-10)

14 | 05:27 06:13 07:04 07:43 (WEA Z2-W-03) | 07:54 17:35 (WEA Z2-LF-11) | 07:49 15:33 (WEA Z2-LF-13) | 08:33 14:18 (WEA Z2-LF-10)

21:48 21:00 19:52 19 08:02 (WEA Z2-W-03) | 18:42 15  17:50 (WEA Z2-LF-11) | 16:43 28 16:11 (WEA Z2-LF-06) | 16:20 30 14:48 (WEA Z2-LF-10)

15 | 05:28 06:14 07:05 07:45 (WEA Z2-W-03) | 07:56 17:34 (WEA Z2-LF-11) | 07:51 15:32 (WEA Z2-LF-13) | 08:34 14:19 (WEA Z2-LF-10)

21:47 20:58 19:49 23 18:57 (WEA Z2-LF-12) | 18:40 17 17:51 (WEA Z2-LF-11) | 16:42 19  16:10 (WEA Z2-LF-06) | 16:20 29 14:48 (WEA Z2-LF-10)

1605:30 | 06:16 07:07 18:45 (WEA Z2-LF-12) | 07:57 17:33 (WEA Z2-LF-11) | 07:53 14:19 (WEA Z2-LF-10) | 08:35 14:19 (WEA 22-LF-10)

21:46 20:56 19:47 12 18:57 (WEA Z2-LF-12) | 18:38 17 17:50 (WEA Z2-LF-11) | 16:40 27 16:09 (WEA Z2-LF-06) | 16:20 30 14:49 (WEA Z2-LF-10)

17| 05:31 06:18 07:08 18:44 (WEA Z2-LF-12) | 07:59 17:32 (WEA Z2-LF-11) | 07:55 14:17 (WEA Z2-LF-10) | 08:36 14:20 (WEA Z2-LF-10)

21:45 20:54 19:45 14 18:58 (WEA Z2-LF-12) | 18:36 19 17:51 (WEA Z2-LF-11) | 16:39 29 15:46 (WEA Z2-LF-13) | 16:20 29 14:49 (WEA Z2-LF-10)

18 | 05:32 06:19 07:10 18:43 (WEA Z2-LF-12) | 08:01 17:32 (WEA Z2-LF-11) | 07:56 14:15 (WEA Z2-LF-10) | 08:36 14:21 (WEA Z2-LF-10)

21:44 | 20:52 19:42 15 18:58 (WEAZ2-LF-12) [18:34 18 17:50 (WEAZ2-LF-11) | 16:38 34 1547 (WEA Z2-LF-13) | 16:20 29 1450 (WEA Z2-LF-10)

19 | 05:33 06:21 07:12 18:42 (WEA Z2-LF-12) | 08:03 17:33 (WEA Z2-LF-11) | 07:58 14:14 (WEA Z2-LF-10) | 08:37 14:21 (WEA Z2-LF-10)

21:43 | 20:50 19:40 16 18:58 (WEAZ2-LF-12) [18:31 17 17:50 (WEAZ2-LF-11) | 16:36 37 1547 (WEA Z2-LF-13) | 16:21 29 14:50 (WEA Z2-LF-10)

20 | 05:35 06:22 07:13 18:02 (WEA Z2-LF-07) | 08:04 17:33 (WEA Z2-LF-11) | 08:00 14:14 (WEA Z2-LF-10) | 08:38 14:22 (WEA Z2-LF-10)

21:42 20:48 19:38 29  18:58 (WEA Z2-LF-12) | 18:29 16 17:49 (WEA Z2-LF-11) | 16:35 39 15:48 (WEA Z2-LF-13) | 16:21 29 14:51 (WEA Z2-LF-10)

21| 05:36 06:24 07:15 17:58 (WEA Z2-LF-07) | 08:06 17:34 (WEA Z2-LF-11) | 08:02 14:13 (WEA Z2-LF-10) | 08:38 14:22 (WEA Z2-LF-10)

21:40 20:46 19:35 34 18:57 (WEA Z2-LF-12) | 18:27 14 17:48 (WEA Z2-LF-11) | 16:34 43 15:48 (WEA Z2-LF-13) | 16:22 29 14:51 (WEA Z2-LF-10)

220537 | 06:26 07:17 17:56 (WEA Z2-LF-07) | 08:08 17:35 (WEA 22-LF-11) | 08:03 14:12 (WEA 22-LF-10) | 08:39 14:23 (WEA 22-LF-10)

21:39 20:44 19:33 36  18:56 (WEA Z2-LF-12) | 18:25 12 17:47 (WEA Z2-LF-11) | 16:33 45 15:48 (WEA Z2-LF-13) | 16:22 29 14:52 (WEA Z2-LF-10)

23] 05:39 06:27 07:18 17:54 (WEA Z2-LF-07) | 08:10 17:38 (WEA Z2-LF-11) | 08:05 14:12 (WEA Z2-LF-10) | 08:39 14:23 (WEA Z2-LF-10)

21:38 20:42 19:31 36  18:54 (WEA Z2-LF-12) | 18:23 7 17:45 (WEA Z2-LF-11) | 16:32 46 15:48 (WEA Z2-LF-13) | 16:23 29 14:52 (WEA Z2-LF-10)

24 | 05:40 06:29 07:20 17:52 (WEA Z2-LF-07) | 08:11 09:19 (WEA Z2-W-01) | 08:06 14:12 (WEA Z2-LF-10) | 08:40 14:24 (WEA Z2-LF-10)

21:36 | 20:40 1928 32 18:50 (WEAZ2-LF-12) [18:21 19 16:50 (WEAZ2-LF-08) | 16:31 47 1548 (WEA Z2-LF-13) | 16:23 29 1453 (WEA Z2-LF-10)

25| 05:42 06:31 07:54 (WEA Z2-W-03) | 07:22 17:51 (WEA Z2-LF-07) | 07:13 08:17 (WEA Z2-W-01) | 08:08 14:12 (WEA Z2-LF-10) | 08:40 14:24 (WEA Z2-LF-10)

2135 |20:37 8 0B:02 (WEAZ2-W-03) [ 19:26 30 18:21 (WEAZ2-LF-07) [17:19 29  16:02 (WEAZ2-LF-08) | 16:30 48  15:48 (WEA Z2-LF-13) | 16:24 29 14:53 (WEA Z2-LF-10)

26 | 05:43 06:32 07:51 (WEA Z2-W-03) | 07:23 17:50 (WEA Z2-LF-07) | 07:15 08:15 (WEA Z2-W-01) | 08:10 14:12 (WEA Z2-LF-10) | 08:41 14:24 (WEA Z2-LF-10)

21:34 20:35 15  08:06 (WEA Z2-W-03) | 19:23 32 18:22 (WEA Z2-LF-07) | 17:17 36  16:04 (WEA Z2-LF-08) | 16:29 49 15:48 (WEA Z2-LF-13) | 16:24 29 14:53 (WEA Z2-LF-10)

27 | 05:44 06:34 07:48 (WEA Z2-W-03) | 07:25 17:49 (WEA Z2-LF-07) | 07:17 08:14 (WEA Z2-W-01) | 08:11 14:11 (WEA Z2-LF-10) | 08:41 14:24 (WEA Z2-LF-10)

21:32 20:33 20  08:08 (WEA Z2-W-03) | 19:21 32 18:21 (WEA Z2-LF-07) | 17:15 41 16:05 (WEA Z2-LF-08) | 16:28 48 15:47 (WEA Z2-LF-13) | 16:25 30 14:54 (WEA Z2-LF-10)

28| 05:46 | 06:36 07:46 (WEA Z2-W-03) | 07:27 17:48 (WEA Z2-LF-07) | 07:19 08:13 (WEA 72-W-01) | 08:13 14:12 (WEA 22-LF-10) | 08:41 14:25 (WEA 22-LF-10)

21:31 20:31 23 08:09 (WEA Z2-W-03) | 19:19 36  18:24 (WEA Z2-LF-09) | 17:13 45 16:06 (WEA Z2-LF-08) | 16:27 47 15:47 (WEA Z2-LF-13) | 16:26 29 14:54 (WEA Z2-LF-10)

29 | 05:47 06:37 07:45 (WEA Z2-W-03) | 07:28 17:48 (WEA Z2-LF-07) | 07:20 08:13 (WEA Z2-W-01) | 08:14 14:12 (WEA Z2-LF-10) | 08:41 14:25 (WEA Z2-LF-10)

21:29 20:29 25  08:10 (WEA Z2-W-03) | 19:16 38 18:26 (WEA Z2-LF-09) | 17:11 48 16:07 (WEA Z2-LF-08) | 16:26 47 15:46 (WEA Z2-LF-13) | 16:27 30 14:55 (WEA Z2-LF-10)

30 | 05:49 06:39 07:43 (WEA Z2-W-03) | 07:30 17:47 (WEA Z2-LF-07) | 07:22 08:13 (WEA Z2-W-01) | 08:16 14:12 (WEA Z2-LF-10) | 08:41 14:25 (WEA Z2-LF-10)

21:28 20:26 28 08:11 (WEA Z2-W-03) | 19:14 40 18:27 (WEA Z2-LF-09) | 17:09 49 16:08 (WEA Z2-LF-08) | 16:25 45 15:44 (WEA Z2-LF-13) | 16:28 30 14:55 (WEA Z2-LF-10)

31 | 05:50 06:41 07:42 (WEA Z2-W-03) 07:24 08:12 (WEA Z2-W-01) 08:41 14:26 (WEA Z2-LF-10)

2126 |20:24 30 08:12 (WEA Z2-W-03) 17:07 51 16:08 (WEA Z2-LF-08) 16:20 30 14:56 (WEA Z2-LF-10)

Sonnenscheinstunden | 503 454 381 331 265 243

astr.max.mogl.Beschattung 149 871 853 1266 1003

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-03 - Wichum 5, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar IMarz |April IMai 13uni
1| 08:41 14:39 (WEA Z2-W-01) | 08:14 14:51 (WEA Z2-W-01) | 07:20 07:09 06:04 18:29 (WEA Z2-W-03) | 05:18 18:24 (WEA Z2-W-03
16:30 39 15:18 (WEA 4) | 17:18 26 15:17 (WEA Z2-W-01) | 18:10 20:05 20:56 60  19:29 (WEA Z2-W-03) | 21:42 74 19:38 (WEA Z2-W-03;
2| 08:41 14:39 (WEA Z2-W-01) | 08:13 14:54 (WEA Z2-W-01) | 07:18 07:07 06:02 18:29 (WEA Z2-W-03) | 05:17 18:24 (WEA Z2-W-03
16:31 39 15:18 (WEA 4) | 17:20 23 15:17 (WEA Z2-W-01) | 18:12 20:06 20:58 62 19:31 (WEA Z2-W-03) | 21:43 74 19:38 (WEA Z2-W-03
3] 08:41 14:39 (WEA 22-W-01) | 08:11 14:55 (WEA Z2-W-01) | 07:16 | 07:05 06:00 18:28 (WEA 22-W-03) | 05:17 18:25 (WEA 22-W-03
16:32 38 15:17 (WEA 4) | 17:22 20  15:15 (WEA Z2-W-01) | 18:14 20:08 20:59 63 19:31 (WEA Z2-W-03) | 21:45 74 19:39 (WEA Z2-W-03
4| 08:41 14:39 (WEA Z2-W-01) | 08:09 14:58 (WEA Z2-W-01) | 07:14 07:02 05:58 18:26 (WEA Z2-W-03) | 05:16 18:25 (WEA Z2-W-03]
16:33 38 15:17 (WEA 4) | 17:24 14 15:12 (WEA Z2-W-01) | 18:16 20:10 21:01 66 19:32 (WEA Z2-W-03) | 21:46 74 19:39 (WEA Z2-W-03
5| 08:41 14:40 (WEA Z2-W-01) | 08:08 15:03 (WEA Z2-W-01) | 07:11 07:00 05:56 18:25 (WEA Z2-W-03) | 05:15 18:25 (WEA Z2-W-03
16:34 36 15:16 (WEA 4) | 17:26 4 15:07 (WEA Z2-W-01) | 18:17 20:12 21:03 67 19:32 (WEA Z2-W-03) | 21:47 73 19:38 (WEA Z2-W-03
6| 08:40 : (WEA Z2-W-01) | 08:06 07:09 06:58 05:54 18:25 (WEA Z2-W-03) | 05:14 18:26 (WEA Z2-W-03
16:36 34 (WEA 22-W-01) | 17:27 1819|2013 21:04 68 19:33 (WEAZ2-W-03) [ 21:48 73  19:30 (WEA Z2-W-03
7| 08:40 (WEA Z2-W-01) | 08:04 07:07 06:55 05:53 18:24 (WEA Z2-W-03) | 05:14 18:26 (WEA Z2-W-03
1637 34 (WEA 22-W-01) | 17:29 1821 20115 21:06 69 19:33 (WEAZ2'W-03) [21:49 73  19:30 (WEA Z2-W-03
8 08:39 (WEA Z2-W-01) | 08:02 07:05 06:53 05:51 18:24 (WEA Z2-W-03) | 05:13 18:27 (WEA Z2-W-03
16:38 35 (WEA Z2-W-01) | 17:31 18:23 20:17 21:08 70 19:34 (WEA Z2-W-03) | 21:49 72 19:39 (WEA Z2-W-03
9 08:39 (WEA 22-W-01) | 08:01 07:02 | 06:51 05:49 18:24 (WEA 22-W-03) | 05:13 18:27 (WEA 22-W-03
16:40 35 (WEA Z2-W-01) | 17:33 18:25 20:18 21:09 71 19:35 (WEA Z2-W-03) | 21:50 73 19:40 (WEA Z2-W-03
10 | 08:38 (WEA 22-W-01) | 07:59 07:00 | 06:49 05:47 18:23 (WEA 22-W-03) | 05:12 18:27 (WEA 22-W-03
16:41 35 (WEA Z2-W-01) | 17:35 18:26 20:20 21:11 72 19:35 (WEA Z2-W-03) | 21:51 72 19:39 (WEA Z2-W-03
11 | 08:38 10 (WEA Z2-W-01) | 07:57 06:58 06:46 05:46 18:22 (WEA Z2-W-03) | 05:12 18:28 (WEA Z2-W-03
16:42 37 (WEA Z2-W-01) | 17:37 18:28 20:22 21:13 73 19:35 (WEA Z2-W-03) | 21:52 71 19:39 (WEA Z2-W-03
12 | 08:37 10 (WEA Z2-W-01) | 07:55 06:56 06:44 05:44 18:22 (WEA Z2-W-03) | 05:12 18:28 (WEA Z2-W-03
16:44 37 (WEA 22-W-01) | 17:39 18:30 | 20:24 21:04 74 19:36 (WEAZ2-W-03) [ 21:53 72 19:40 (WEA Z2-W-03
13 | 08:36 (WEA Z2-W-01) | 07:53 06:53 06:42 05:42 18:22 (WEA Z2-W-03) | 05:11 18:29 (WEA Z2-W-03
16:45 37 (WEA Z2-W-01) | 17:41 18:32 20:25 21:16 73 19:35 (WEA Z2-W-03) | 21:53 71 19:40 (WEA Z2-W-03;
14 | 08:36 (WEA Z2-W-01) | 07:51 06:51 06:40 05:41 18:22 (WEA Z2-W-03) | 05:11 18:28 (WEA Z2-W-03
16:47 37 (WEA Z2-W-01) | 17:42 18:33 20:27 21:17 74 19:36 (WEA Z2-W-03) | 21:54 71 19:39 (WEA Z2-W-03
15 | 08:35 (WEA Z2-W-01) | 07:49 06:49 06:37 05:39 18:21 (WEA Z2-W-03) | 05:11 18:29 (WEA Z2-W-03
16:49 38 (WEA Z2-W-01) | 17:44 18:35 20:29 21:19 75 19:36 (WEA Z2-W-03) | 21:54 71 19:40 (WEA Z2-W-03
16 | 08:34 (WEA 22-W-01) | 07:47 06:46 | 06:35 05:38 18:22 (WEA 22-W-03) | 05:11 18:29 (WEA 22-W-03
16:50 38 (WEA Z2-W-01) | 17:46 18:37 20:30 21:21 74 19:36 (WEA Z2-W-03) | 21:55 71 19:40 (WEA Z2-W-03
17 | 08:33 (WEA 22-W-01) | 07:45 06:44 | 06:33 05:36 18:22 (WEA 22-W-03) | 05:11 18:29 (WEA 22-W-03
16:52 39 (WEA Z2-W-01) | 17:48 18:39 20:32 21:22 75 19:37 (WEA Z2-W-03) | 21:55 71 19:40 (WEA Z2-W-03
18 | 08:32 (WEA Z2-W-01) | 07:43 06:42 06:31 05:35 18:21 (WEA Z2-W-03) | 05:11 18:29 (WEA Z2-W-03
16:53 38 (WEA 22-W-01) | 17:50 18:40 | 20:34 2124 75 19:36 (WEAZ2-W-03) | 21:56 71  19:40 (WEA Z2-W-03
19 | 08:31 9:00 (WEA W) | 07:41 06:39 06:29 05:33 18:21 (WEA Z2-W-03) | 05:11 18:30 (WEA Z2-W-03
16:55 40 15:21 (WEA Z2-W-01) | 17:52 18:42 20:36 21:25 76 19:37 (WEA Z2-W-03) | 21:56 70 19:40 (WEA Z2-W-03;
20 | 08:30 14:42 (WEA Z2-W-01) | 07:39 06:37 06:26 05:32 18:22 (WEA Z2-W-03) | 05:11 18:30 (WEA Z2-W-03
16:57 38 15:20 (WEA Z2-W-01) | 17:54 18:44 20:37 21:27 75 19:37 (WEA Z2-W-03) | 21:56 70 19:40 (WEA Z2-W-03
21| 08:29 14:43 (WEA Z2-W-01) | 07:37 06:35 06:24 18:53 (WEA Z2-W-03) | 05:30 18:22 (WEA Z2-W-03) | 05:11 18:31 (WEA Z2-W-03
16:58 38  15:21 (WEA Z2-W-01) | 17:56 18:46 20:39 16  19:09 (WEA Z2-W-03) | 21:28 76 19:38 (WEA Z2-W-03) | 21:57 70 19:41 (WEA Z2-W-03
22 | 08:28 14:43 (WEA 22-W-01) | 07:35 17:20 (WEA Z2-LF-04) | 06:32 | 06:22 18:48 (WEA 22-W-03) | 05:29 18:21 (WEA 22-W-03) | 05:11 18:31 (WEA 22-W-03
17:00 38  15:21 (WEA Z2-W-01) | 17:57 1 17:30 (WEA Z2-LF-04) | 18:47 20:41 26 19:14 (WEA Z2-W-03) | 21:29 76 19:37 (WEA Z2-W-03) | 21:57 70 19:41 (WEA Z2-W-03
23 | 08:27 14:43 (WEA 22-W-01) | 07:33 17:27 (WEA 22-LF-04) | 06:30 | 06:20 18:44 (WEA 22-W-03) | 05:28 18:22 (WEA 22-W-03) | 05:11 18:31 (WEA 22-W-03
17:02 38 15:21 (WEA Z2-W-01) | 17:59 5 17:32 (WEA Z2-LF-04) | 18:49 20:42 33 19:17 (WEA Z2-W-03) | 21:31 75 19:37 (WEA Z2-W-03) | 21:57 70 19:41 (WEA Z2-W-03
24 | 08:25 14:44 (WEA Z2-W-01) | 07:31 17:27 (WEA Z2-LF-04) | 06:28 06:18 18:42 (WEA Z2-W-03) | 05:27 18:22 (WEA Z2-W-03) | 05:12 18:32 (WEA Z2-W-03
17:04 37 1521 (WEAZ2-W-01) | 18:01 7 17:34 (WEAZ2-LF-04) | 18:51  [20:44 38  19:20 (WEAZ2-W-03) | 21:32 75  19:37 (WEAZ2-W-03) | 21:57 70  19:42 (WEA Z2-W-03
25| 08:24 14:45 (WEA Z2-W-01) | 07:29 17:26 (WEA Z2-LF-04) | 06:25 06:16 18:39 (WEA Z2-W-03) | 05:25 18:22 (WEA Z2-W-03) | 05:12 18:31 (WEA Z2-W-03
17:05 37 1522 (WEAZ2-W-01) [ 18:03 10  17:36 (WEA Z2-LF-04) | 18:53  [20:46 43 19:22 (WEAZ2-W-03) | 21:3¢ 76  19:38 (WEAZ2-W-03) [ 21:57 71 19:42 (WEA Z2-W-03
26 | 08:23 14:45 (WEA Z2-W-01) | 07:27 17:27 (WEA Z2-LF-04) | 06:23 06:14 18:37 (WEA Z2-W-03) | 05:24 18:22 (WEA Z2-W-03) | 05:12 18:31 (WEA Z2-W-03
17:07 36 15:21 (WEA Z2-W-01) | 18:05 10  17:37 (WEA Z2-LF-04) | 18:54 20:48 46 19:23 (WEA Z2-W-03) | 21:35 76  19:38 (WEA Z2-W-03) | 21:57 71 19:42 (WEA Z2-W-03;
27| 08:21 14:47 (WEA Z2-W-01) | 07:25 17:26 (WEA Z2-LF-04) | 06:21 06:12 18:35 (WEA Z2-W-03) | 05:23 18:23 (WEA Z2-W-03) | 05:13 18:32 (WEA Z2-W-03
17:09 34 :21 (WEA Z2-W-01) | 18:07 10  17:36 (WEA Z2-LF-04) | 18:56 20:49 50  19:25 (WEA Z2-W-03) | 21:36 75 19:38 (WEA Z2-W-03) | 21:57 71 19:43 (WEA Z2-W-03
28 | 08:20 14:47 (WEA 22-W-01) | 07:22 17:28 (WEA Z2-LF-04) | 06:18 | 06:10 18:33 (WEA 22-W-03) | 05:22 18:23 (WEA 22-W-03) | 05:13 18:31 (WEA 22-W-03
17:11 34 15:21 (WEA Z2-W-01) | 18:08 6 17:34 (WEA Z2-LF-04) | 18:58 20:51 53 19:26 (WEA Z2-W-03) | 21:38 75  19:38 (WEA Z2-W-03) | 21:57 72 19:43 (WEA Z2-W-03
29 | 08:19 14:48 (WEA 22-W-01) 07:16 | 06:08 18:32 (WEA 22-W-03) | 05:21 18:23 (WEA 22-W-03) | 05:14 18:32 (WEA 22-W-03
17:13 32 15:20 (WEA Z2-W-01) 19:59 20:53 55 19:27 (WEA Z2-W-03) | 21:39 75 19:38 (WEA Z2-W-03) | 21:57 71 19:43 (WEA Z2-W-03
30 | 08:17 14:49 (WEA Z2-W-01) 07:14 06:06 18:30 (WEA Z2-W-03) | 05:20 18:24 (WEA Z2-W-03) | 05:14 18:31 (WEA Z2-W-03
17:14 31 15:20 (WEA Z2-W-01) 20:01 20:54 58  19:28 (WEA Z2-W-03) | 21:40 75 19:39 (WEA Z2-W-03) | 21:57 72 19:43 (WEA Z2-W-03
31 | 08:16 14:50 (WEA Z2-W-01) 07:11 05:19 18:24 (WEA Z2-W-03)
17:16 29 15:19 (WEA 22-W-01) 2003 2141 75 19:39 (WEA Z2-W-03)
Sonnenscheinstunden | 258 277 367 416 486 500
astr.max.mogl.Beschattung 1126 136 418 2241 2149

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-03 - Wichum 5, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

19uli JAugust |SeptembefOktober INovember |Dezember
1]05:15 18:32 (WEA Z2-W-03) | 05:52 18:33 (WEA Z2-W-03) | 06:42 07:32 07:26 08:17 14:23 (WEA Z2-W-01)
21:56 72 19:44 (WEA Z2-W-03) | 21:24 73 19:46 (WEA Z2-W-03) | 20:22 19:12 17:05 16:24 36 14:59 (WEA Z2-W-01)
2] 05:16 18:32 (WEA Z2-W-03) | 05:53 18:33 (WEA Z2-W-03) | 06:44 07:33 07:28 08:19 14:23 (WEA Z2-W-01)
21:56 72 19:44 (WEA Z2-W-03) | 21:23 72 19:45 (WEA Z2-W-03) | 20:19 19:09 17:03 16:24 35  14:58 (WEA Z2-W-01)
3] 05:16 18:32 (WEA Z2-W-03) | 05:55 18:34 (WEA Z2-W-03) | 06:45 07:35 07:29 08:20 14:24 (WEA Z2-W-01)
21:56 72 19:44 (WEA Z2-W-03) | 21:21 71 19:45 (WEA Z2-W-03) | 20:17 19:07 17:01 16:23 35 14:59 (WEA Z2-W-01)
4] 05:17 18:32 (WEA Z2-W-03) | 05:57 18:33 (WEA Z2-W-03) | 06:47 07:37 07:31 08:21 14:24 (WEA Z2-W-01)
21:55 72 19:44 (WEA Z2-W-03) | 21:19 71 19:44 (WEA Z2-W-03) | 20:15 19:05 17:00 16:22 35  14:59 (WEA Z2-W-01)
5 05:18 18:32 (WEA Z2-W-03) | 05:58 18:34 (WEA Z2-W-03) | 06:49 07:38 07:33 08:23 14:25 (WEA Z2-W-01)
21:55 73 19:45 (WEA Z2-W-03) | 21:17 70 19:44 (WEA Z2-W-03) | 20:13 19:02 16:58 16:22 34 14:59 (WEA Z2-W-01)
6] 05:19 18:32 (WEA Z2-W-03) | 06:00 18:34 (WEA Z2-W-03) | 06:50 07:40 07:35 14:33 (WEA Z2-W-01) | 08:24 14:25 (WEA Z2-W-01)
21:54 73 19:45 (WEA Z2-W-03) | 21:16 69  19:43 (WEA Z2-W-03) | 20:10 19:00 16:56 6 14:39 (WEA Z2-W-01) | 16:21 34 14:59 (WEA Z2-W-01)
7] 05:20 18:33 (WEA Z2-W-03) | 06:01 18:35 (WEA Z2-W-03) | 06:52 07:42 07:37 14:28 (WEA Z2-W-01) | 08:25 14:26 (WEA Z2-W-01)
21:54 73 19:46 (WEA Z2-W-03) | 21:14 68  19:43 (WEA Z2-W-03) | 20:08 18:58 16:54 16 14:44 (WEA Z2-W-01) | 16:21 36 15:02 (WEA 4)
8 05:21 18:32 (WEA Z2-W-03) | 06:03 18:35 (WEA Z2-W-03) | 06:54 07:43 07:39 14:26 (WEA Z2-W-01) | 08:27 14:27 (WEA Z2-W-01)
21:53 73 19:45 (WEA Z2-W-03) | 21:12 66  19:41 (WEA Z2-W-03) | 20:06 18:56 16:53 20 14:46 (WEA Z2-W-01) | 16:21 38 15:05 (WEA 4)
9| 05:22 18:32 (WEA Z2-W-03) | 06:05 18:36 (WEA Z2-W-03) | 06:55 07:45 07:40 14:24 (WEA Z2-W-01) | 08:28 14:28 (WEA 72-W-01)
21:52 73 19:45 (WEA Z2-W-03) | 21:10 65  19:41 (WEA Z2-W-03) | 20:03 18:53 16:51 24 14:48 (WEA Z2-W-01) | 16:20 38 15:06 (WEA 4)
10 | 05:23 18:32 (WEA Z2-W-03) | 06:06 18:36 (WEA Z2-W-03) | 06:57 07:47 07:42 14:23 (WEA Z2-W-01) | 08:29 14:28 (WEA Z2-W-01)
21:52 74 19:46 (WEA Z2-W-03) | 21:08 63 19:39 (WEA Z2-W-03) | 20:01 18:51 16:49 26 14:49 (WEA Z2-W-01) | 16:20 39 15:07 (WEA 4)
11| 05:24 18:: (WEA Z2-W-03) | 06:08 18:37 (WEA Z2-W-03) | 06:59 07:49 07:44 14:21 (WEA Z2-W-01) | 08:30 14:29 (WEA Z2-W-01)
21:51 74 19:46 (WEA Z2-W-03) | 21:06 62 19:39 (WEA Z2-W-03) | 19:59 18:49 16:48 29 14:50 (WEA Z2-W-01) | 16:20 39 15:08 (WEA 4)
12 | 05:25 18:32 (WEA Z2-W-03) | 06:09 18:38 (WEA Z2-W-03) | 07:00 07:50 07:46 14:20 (WEA Z2-W-01) | 08:31 14:29 (WEA Z2-W-01)
21:50 74 19:46 (WEA Z2-W-03) | 21:04 59  19:37 (WEA Z2-W-03) | 19:56 18:47 16:46 31 14:51 (WEA Z2-W-01) | 16:20 40 15:09 (WEA 4)
13 | 05:26 18:32 (WEA Z2-W-03) | 06:11 18:39 (WEA Z2-W-03) | 07:02 07:52 18:03 (WEA Z2-LF-04) | 07:48 14:19 (WEA Z2-W-01) | 08:32 14:30 (WEA Z2-W-01)
21:49 74 19:46 (WEA Z2-W-03) | 21:02 57  19:36 (WEA Z2-W-03) | 19:54 18:44 3 18:06 (WEA Z2-LF-04) | 16:45 33 14:52 (WEA Z2-W-01) | 16:20 40 15:10 (WEA 4)
14 | 05:27 18:33 (WEA Z2-W-03) | 06:13 18:40 (WEA Z2-W-03) | 07:03 07:54 18:00 (WEA Z2-LF-04) | 07:49 14:19 (WEA Z2-W-01) | 08:33 14:31 (WEA Z2-W-01)
21:48 74 19:47 (WEA Z2-W-03) | 21:00 54 19:34 (WEA Z2-W-03) | 19:52 18:42 8  18:08 (WEA Z2-LF-04) | 16:43 34 14:53 (WEA Z2-W-01) | 16:20 40 15:11 (WEA 4)
15 | 05:28 18:32 (WEA Z2-W-03) | 06:14 18:41 (WEA Z2-W-03) | 07:05 07:56 17:59 (WEA Z2-LF-04) | 07:51 14:19 (WEA Z2-W-01) | 08:34 14:32 (WEA Z2-W-01)
21:47 75  19:47 (WEA Z2-W-03) | 20:58 52 19:33 (WEA Z2-W-03) | 19:49 18:40 10  18:09 (WEA Z2-LF-04) | 16:42 34 14:53 (WEA Z2-W-01) | 16:20 39 15:11 (WEA 4)
16 | 05:29 18:32 (WEA Z2-W-03) | 06:16 18:42 (WEA Z2-W-03) | 07:07 07:57 17:58 (WEA Z2-LF-04) | 07:53 14:18 (WEA Z2-W-01) | 08:35 14:32 (WEA Z2-W-01)
21:46 75  19:47 (WEA Z2-W-03) | 20:56 49 19:31 (WEA Z2-W-03) | 19:47 18:38 11 18:09 (WEA Z2-LF-04) | 16:40 36  14:54 (WEA Z2-W-01) | 16:20 40 15:12 (WEA 4)
17 | 05:31 32 (WEA Z2-W-03) | 06:17 18:44 (WEA Z2-W-03) | 07:08 07:59 17:58 (WEA Z2-LF-04) | 07:55 14:18 (WEA Z2-W-01) | 08:36 14:33 (WEA Z2-W-01)
21:45 75 7 (WEA Z2-W-03) | 20:54 46 19:30 (WEA Z2-W-03) | 19:45 18:36 9 18:07 (WEA Z2-LF-04) | 16:39 37 14:55 (WEA Z2-W-01) | 16:20 40 15:13 (WEA 4)
18 | 05:32 18:32 (WEA Z2-W-03) | 06:19 18:46 (WEA Z2-W-03) | 07:10 08:01 17:58 (WEA Z2-LF-04) | 07:56 14:18 (WEA Z2-W-01) | 08:36 14:33 (WEA Z2-W-01)
21:44 75 19:47 (WEA Z2-W-03) | 20:52 42 19:28 (WEA Z2-W-03) | 19:42 18:33 7 18:05 (WEA Z2-LF-04) | 16:38 37 14:55 (WEA Z2-W-01) | 16:20 40 15:13 (WEA 4)
19 | 05:33 18:32 (WEA Z2-W-03) | 06:21 18:48 (WEA Z2-W-03) | 07:12 08:03 17:59 (WEA Z2-LF-04) | 07:58 14:18 (WEA Z2-W-01) | 08:37 14:34 (WEA 72-W-01)
21:43 75 19:47 (WEA Z2-W-03) | 20:50 37 19:25 (WEA Z2-W-03) | 19:40 18:31 4 18:03 (WEA Z2-LF-04) | 16:36 38 14:56 (WEA Z2-W-01) | 16:21 40 15:14 (WEA 4)
20 | 05:35 18:32 (WEA Z2-W-03) | 06:22 18:51 (WEA Z2-W-03) | 07:13 08:04 08:00 14:18 (WEA Z2-W-01) | 08:38 14:35 (WEA Z2-W-01)
21:42 76  19:48 (WEA Z2-W-03) | 20:48 31 19:22 (WEA Z2-W-03) | 19:38 18:29 16:35 38 14:56 (WEA Z2-W-01) | 16:21 40 15:15 (WEA 4)
21| 05:36 18:32 (WEA Z2-W-03) | 06:24 18:53 (WEA Z2-W-03) | 07:15 08:06 08:01 14:19 (WEA Z2-W-01) | 08:38 14:35 (WEA Z2-W-01)
21:40 76  19:48 (WEA Z2-W-03) | 20:46 25  19:18 (WEA Z2-W-03) | 19:35 18:27 16:34 38 14:57 (WEA Z2-W-01) | 16:21 40 15:15 (WEA 4)
22| 05:37 18:32 (WEA Z2-W-03) | 06:26 18:59 (WEA Z2-W-03) | 07:17 08:08 08:03 14:18 (WEA Z2-W-01) | 08:39 14:36 (WEA Z2-W-01)
21:39 75  19:47 (WEA Z2-W-03) | 20:44 14 19:13 (WEA Z2-W-03) | 19:33 18:25 16:33 38 14:56 (WEA Z2-W-01) | 16:22 40 15:16 (WEA 4)
23] 05:39 18:31 (WEA Z2-W-03) | 06:27 07:18 08:10 08:05 8:36 (WEA W) | 08:39 14:36 (WEA Z2-W-01)
21:38 76 19:47 (WEA Z2-W-03) | 20:42 19:30 18:23 16:32 40  14:57 (WEA Z2-W-01) | 16:22 40 15:16 (WEA 4)
24 | 05:40 18:32 (WEA Z2-W-03) | 06:29 07:20 08:11 08:06 14:19 (WEA Z2-W-01) | 08:40 14:37 (WEA Z2-W-01)
21:36 76 19:48 (WEA Z2-W-03) | 20:39 19:28 18:21 16:31 38 14:57 (WEA Z2-W-01) | 16:23 40 15:17 (WEA 4)
25 | 05:41 18:32 (WEA Z2-W-03) | 06:31 07:22 07:13 08:08 14:20 (WEA Z2-W-01) | 08:40 14:37 (WEA Z2-W-01)
21:35 75 19:47 (WEA Z2-W-03) | 20:37 19:26 17:19 16:29 38  14:58 (WEA Z2-W-01) | 16:24 40 15:17 (WEA 4)
26 | 05:43 18:32 (WEA Z2-W-03) | 06:32 07:23 07:15 08:10 14:19 (WEA Z2-W-01) | 08:41 14:37 (WEA Z2-W-01)
21:34 75 19:47 (WEA Z2-W-03) | 20:35 19:23 17:17 16:28 38 14:57 (WEA Z2-W-01) | 16:24 40 15:17 (WEA 4)
27 | 05:44 18:32 (WEA Z2-W-03) | 06:34 07:25 07:17 08:11 14:20 (WEA Z2-W-01) | 08:41 14:37 (WEA Z2-W-01)
21:32 75  19:47 (WEA Z2-W-03) | 20:33 19:21 17:15 16:28 38 14:58 (WEA Z2-W-01) | 16:25 40 15:17 (WEA 4)
28 | 05:46 18:32 (WEA Z2-W-03) | 06:36 07:27 07:19 08:13 14:21 (WEA Z2-W-01) | 08:41 14:37 (WEA 72-W-01)
21:31 75  19:47 (WEA Z2-W-03) | 20:31 19:19 17:13 16:27 37  14:58 (WEA Z2-W-01) | 16:26 40 15:17 (WEA 4)
29 | 05:47 18:33 (WEA Z2-W-03) | 06:37 07:28 07:20 08:14 14:22 (WEA Z2-W-01) | 08:41 14:38 (WEA Z2-W-01)
21:29 74 19:47 (WEA Z2-W-03) | 20:28 19:16 17:11 16:26 37 14:59 (WEA Z2-W-01) | 16:27 40 15:18 (WEA 4)
30 | 05:49 18:32 (WEA Z2-W-03) | 06:39 07:30 07:22 08:16 14:22 (WEA Z2-W-01) | 08:41 14:38 (WEA Z2-W-01)
21:27 74 19:46 (WEA Z2-W-03) | 20:26 19:14 17:09 16:25 36 14:58 (WEA Z2-W-01) | 16:28 40 15:18 (WEA 4)
31 | 05:50 18:32 (WEA Z2-W-03) | 06:40 07:24 08:41 14:38 (WEA Z2-W-01)
21:26 74 19:46 (WEA Z2-W-03) | 20:24 17:07 16:29 40 15:18 (WEA 4)
Sonnenscheinstunden 503 454 381 331 265 243
astr.max.mogl.Beschattung 2299 1216 52 817 1198
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-04 - Wichum 6, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmel
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1Januar IFebruar IMarz 1April IMai 1uni
1 08:41 15111 (WEA 4) | 08:14 15:07 (WEA Z2-W-01) | 07:20 17:34 (WEA Z2-LF-04) | 07:09 06:04 18:50 (WEA 22-W-03) | 05:18 18:48 (WEA 22-W-03)
1630 20 15:31 WEA4) | 17:18 37  15:44 (WEAZ2-W-01) [ 18:10 10 17:44 (WEA Z2-LF-04) | 20:05 20556 41 19:40 (WEAZ2-W-03) | 21:42 67  19:55 (WEA Z2-W-03)
2| 08:41 15:12 (WEA 4) | 08:13 15:09 (WEA 22-W-01) | 07:18 17:34 (WEA 22-LF-04) | 07:07 06:02 18:58 (WEA 22-W-03) | 05:17 18:48 (WEA 22-W-03
1631 20 15:32 (WEA4) | 17:20 36 15:45 (WEAZ2-W-01) | 18:12 10 17:44 (WEA 22-LF-04) | 20:06 20558 44 19:42 (WEAZ2-W-03) | 21143 67  19:55 (WEA Z2-W-03)
3] 08:41 15:12 (WEA 4) | 08:11 15:09 (WEA Z2-W-01) | 07:16 17:35 (WEA 22-LF-04) | 07:05 06:00 18:56 (WEA 22-W-03) | 05:17 18:49 (WEA 22-W-03
1632 19 15:31 WEA4) | 17:22 35 15:44 (WEAZ2-W-01) | 18:14 7  17:42 (WEA Z2-LF-04) | 20:08 2050 47 1943 (WEAZ2W-03) | 2145 67  19:56 (WEA Z2-W-03)
4] 08:41 15:13 (WEA 4) | 08:09 15:10 (WEA 22-W-01) | 07:14 07:02 05:58 18:55 (WEA 22-W-03) | 05:16
1633 19 15:32 (WEA4) | 17:24 34 15:44 (WEA Z2-W-01) | 18:16 20:10 21:01 49 19:44 (WEA Z2-W-03) | 21:46 66
5]08:41 15:14 (WEA 4) | 08:08 15:10 (WEA 22-W-01) | 07:11 07:00 05:56 18:53 (WEA 22-W-03) | 05:15
1634 18 15:32 WEA4) | 17:26 33 1543 (WEA Z2-W-01) | 18:17 2012 2103 52 1945 (WEAZ2W-03) | 2147 67
6 | 08:40 15:14 (WEA 4) | 08:06 15:12 (WEA Z2-W-01) | 07:09 06:58 05:54 18:53 (WEA 22-W-03) | 05:14
1636 18 15:32 WEA4) | 17:27 31 15:43 (WEA Z2:W-01) | 18:19 20:13 2104 54 19:47 WEAZ2-W-03) | 21148 67
71 08:40 15113 (WEA 22-W-01) | 08:04 15:13 (WEA 22-W-01) | 07:07 06:55 05:53 18:52 (WEA 22-W-03) | 05:14
1637 19 15:32 WEA4) [ 17:20 20 15:42 (WEA Z2:W-01) | 18:21 20:15 2106 55 1947 (WEAZ2W-03) | 2149 66
8] 08:39 15112 (WEA 22-W-01) | 08:02 15:14 (WEA Z2-W-01) | 07:05 06:53 05:51 18:51 (WEA 22-W-03) | 05:13
1638 20 15:32 WEA4) | 17:31 27 15:41 (WEA Z2-W-01) | 18:23 2017 2108 57 19:48 (WEAZ2W-03) | 2149 66
91 08:39 15111 (WEA 22-W-01) | 08:01 15:16 (WEA 22-W-01) | 07:02 06:51 05:49 18:51 (WEA 22-W-03) | 05:13
16:40 20 15:31 WEA4) [ 17:33 24 15:40 (WEA Z2-W-01) | 18:25 20:18 2109 58  19:49 (WEAZ2W-03) | 2150 66
10 | 08:38 15110 (WEA 22-W-01) | 07:59 15:18 (WEA Z2-W-01) | 07:00 06:49 05:47 18:49 (WEA Z2-W-03) | 05:12
1641 20 5:30 WEA4) | 17:35 20 15:38 (WEA Z2-W-01) | 18:26 20:20 2L11 60 19:49 (WEAZ2W-03) | 2151 66
11 08:38 15110 (WEA 22-W-01) | 07:57 15:21 (WEA 22-W-01) | 06:58 06:46 05:46 18:48 (WEA 22-W-03) | 05:12
16:42 21 15:31 (WEAZ2-W-01) |17:37 14 15:35 (WEA Z2-W-01) | 18:28 20:22 2113 61 19:49 (WEAZ2-W-03) | 2152 65
12 | 08:37 15:09 (WEA 22-W-01) | 07:55 15:27 (WEA 22-W-01) | 06:56 06:44 05:44 18:48 (WEA 22-W-03) | 05:12
16:44 23 1532 (WEAZ2-W-0L) [17:39 2 15:20 (WEA Z2-W-01) | 18:30 20:24 2114 62 19350 (WEAZ2W-03) | 2153 66
13 08:36 15:08 (WEA 22-W-01) | 07:53 06:53 06:42 05:42 18:48 (WEA 22-W-03) | 05:11
1645 26 15:34 (WEA Z2-W-01) | 17:41 18:32 20:25 21:16 62  19:50 (WEA 22-W-03) | 21:53 65
141 08:36 15:08 (WEA Z2-W-01) | 07:51 06:51 06:40 05:41 18:48 (WEA 22-W-03) | 05:11
16:47 27 15:35 (WEA Z2-W-01) | 17:42 18:33 20:27 2117 63 1951 (WEAZ2W-03) | 2154 65
15 | 08:35 15:07 (WEA 22-W-01) | 07:49 06:49 06:37 05:39 18:47 (WEA Z2-W-03) | 05:11
16:49 29 15:36 (WEA 22-W-01) | 17:44 18:35 20:29 2119 64 19:51 (WEA Z2-W-03) | 21:54 65
16 ] 08:34 15:07 (WEA 22-W-01) | 07:47 06:46 06:35 05:38 18:47 (WEA 22-W-03) | 05:11
16:50 30 15:37 (WEA Z2-W-01) | 17:46 18:37 20:30 2121 65 1952 (WEAZ2W-03) | 2155 65
17 | 08:33 15:07 (WEA 22-W-01) | 07:45 06:44 06:33 05:36 18:47 (WEA Z2-W-03) | 05:11
16:52 31 15:38 (WEA Z2-W-01) | 17:48 18:39 20:32 2122 65 19552 (WEAZ2W-03) | 2155 65
18] 08:32 09:01 (WEA W) | 07:43 06:42 06:31 05:35 18:46 (WEA 22-W-03) | 05:11
16:53 33 15:39 (WEA Z2-W-01) | 17:50 18:40 20:34 2124 66 19552 (WEAZ2W-03) | 21156 65
19 | 08:31 09:00 (WEA W) | 07:41 06:39 06:29 05:33 18:46 (WEA 22-W-03) | 05:11
16:55 35 15:40 (WEA Z2-W-01) | 17:52 18:42 20:36 2125 67 1953 (WEAZ2W-03) | 2156 64
20 | 08:30 08:58 (WEA W) | 07:39 06:37 06:26 05:32 18:47 (WEA 22-W-03) | 05:11
16:57 37 15:40 (WEA Z2-W-01) | 17:54 18:44 20:37 2127 66 1953 (WEAZ2-W-03) | 21356 64
21 08:29 15:06 (WEA 22-W-01) | 07:37 06:35 06:24 05:30 18:47 (WEA 22-W-03) | 05:11
16:58 35 15:41 (WEA Z2-W-01) | 17:56 18:46 20:39 2128 66 1053 (WEAZ2W-03) | 2157 64
22| 08:28 15:06 (WEA 22-W-01) | 07:35 06:32 06:22 05:29 18:46 (WEA 22-W-03) | 05:11
17:00 36 15:42 (WEA 22-W-01) | 17:57 18:47 20:41 21:29 67  19:53 (WEA 22-W-03) | 21:57 64
23] 08:27 15:06 (WEA Z2-W-01) | 07:33 06:30 06:20 05:28 18:46 (WEA 22-W-03) | 05:11
17:02 36 15:42 (WEA Z2-W-01) | 17:59 18:49 20:42 2131 67 1953 (WEAZ2W-03) | 2157 64
24| 08:25 15:06 (WEA 22-W-01) | 07:31 06:28 06:18 05:27 18:46 (WEA 2-W-03) | 05:12
17:04 37 15:43 (WEA 22-W-01) | 18:01 18:51 20:44 21:32 67 19:53 (WEAZ2-W-03) | 21157 65
25| 08:24 15:07 (WEA 22-W-01) | 07:29 06:25 06:16 05:25 18:46 (WEA 22-W-03) | 05:12
17:05 37 15:44 (WEA Z2-W-01) | 18:03 18:53 20:46 2134 68 1954 (WEAZ2W-03) | 2157 65
26 | 08:23 15:06 (WEA 22-W-01) | 07:27 17:36 (WEA Z2-LF-04) | 06:23 06:14 19:16 (WEA 22-W-03) | 05:24 18:46 (WEA Z2-W-03) | 05:12
17:07 38 15:44 (WEAZ2-W-01) [ 18:05 3 17:39 (WEA Z2-LF-04) | 18:54 2048 9 19:25 (WEAZ2-W-03) | 21:35 68  19:54 (WEA Z2-W-03) | 2157 65
27| 08:21 15:07 (WEA 22-W-01) | 07:25 17:34 (WEA Z2-LF-04) | 06:21 06:12 19:10 (WEA 22-W-03) | 05:23 18:47 (WEA 22-W-03) | 05:13
17:00 38 15:45 (WEAZ2-W-01) [18:07 6  17:40 (WEA Z2-LF-04) | 18:56 2049 21 19:31 WEAZ2-W-03) | 21:36 67  19:54 (WEA Z2-W-03) | 2157 65
28 | 08:20 15:07 (WEA 22-W-01) | 07:22 17:34 (WEA 22-LF-04) | 06:18 06:10 19:06 (WEA 22-W-03) | 05:22 18:47 (WEA Z2-W-03) | 05:13
1711 38 1545 (WEAZ2-W-01) [ 18:08 8  17:42 (WEA Z2-LF-04) | 18:58 2051 28 19:34 (WEAZ2-W-03) | 21:38 67  19:54 (WEA Z2-W-03) | 2157 65
29| 08:19 15:06 (WEA 22-W-01) 07:16 06:08 19:04 (WEA 22-W-03) | 05:21 18:47 (WEA 22-W-03) | 05:14
17:13 38 15:44 (WEA Z2-W-01) 19:59 2053 33 19:37 WEAZ2-W-03) | 21:39 67  19:54 (WEA Z2-W-03) | 2157 65
30 | 08:17 15:07 (WEA 22-W-01) o7:14 06:06 19:01 (WEA 22-W-03) | 05:20 18:48 (WEA 22-W-03) | 05:14
17:14 38 15:45 (WEA Z2-W-01) 20:01 2054 38 19:39 (WEAZ2-W-03) | 21:40 67  19:55 (WEAZ2-W-03) | 21:57 66  20:00 (WEA Z2-W-03)
31 08:16 15:07 (WEA 22-W-01) o711 05:19 18:48 (WEA 22-W-0)
17:16 38 15:45 (WEA Z2-W-01) 20:03 2041 67 19:55 (WEA Z2-W-03)
Sonnenscheinstunden | 258 217 367 416 486 500
astr.max mdg| Beschattung 894 339 27 129 1896 1962

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-04 - Wichum 6, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1auli | August |SeptembejOktober INovember |Dezember

1]05:15 (WEA Z2-W-03) | 05:52 18:59 (WEA Z2-W-03) | 06:42 07:32 07:26 14:47 (WEA Z2-W-01) | 08:17 14:52 (WEA Z2-W-01)

21:56 65 (WEA Z2-W-03) | 21:24 61 20:00 (WEA Z2-W-03) | 20:22 19:12 17:05 21 15:08 (WEA Z2-W-01) | 16:24 21 15:13 (WEA Z2-W-01)

2] 05:16 (WEA Z2-W-03) | 05:53 18:59 (WEA Z2-W-03) | 06:44 07:33 07:28 14:45 (WEA Z2-W-01) | 08:19 14:53 (WEA Z2-W-01)

21:56 66 (WEA Z2-W-03) | 21:23 60  19:59 (WEA Z2-W-03) | 20:19 19:09 17:03 25 15:10 (WEA Z2-W-01) | 16:24 20 15:13 (WEA 4)

30516 (WEA 72-W-03) | 05:55 19:00 (WEA 22-W-03) | 06:45 | 07:35 07:29 14:44 (WEA 22-W-01) | 08:20 14:55 (WEA 22-W-01)

21:56 65 (WEA Z2-W-03) | 21:21 59 19:59 (WEA Z2-W-03) | 20:17 19:07 17:01 27 15:11 (WEA Z2-W-01) | 16:23 20 15:15 (WEA 4)

4] 05:17 (WEA Z2-W-03) | 05:57 19:00 (WEA Z2-W-03) | 06:47 07:37 07:31 14:43 (WEA Z2-W-01) | 08:21 14:56 (WEA Z2-W-01)

21:55 66 (WEA Z2-W-03) | 21:19 58  19:58 (WEA Z2-W-03) | 20:15 19:05 17:00 29 15:12 (WEA Z2-W-01) | 16:22 20 15:16 (WEA 4)

5] 05:18 (WEA Z2-W-03) | 05:58 19:01 (WEA Z2-W-03) | 06:49 07:38 07:33 14:42 (WEA Z2-W-01) | 08:23 14:58 (WEA Z2-W-01)

21:55 66 (WEA Z2-W-03) | 21:17 57 19:58 (WEA Z2-W-03) | 20:13 19:02 16:58 31 15:13 (WEA Z2-W-01) | 16:22 19 15:17 (WEA 4)

6| 05:19 (WEA Z2-W-03) | 06:00 19:02 (WEA Z2-W-03) | 06:50 07:40 07:35 14:41 (WEA Z2-W-01) | 08:24 15:00 (WEA Z2-W-01]

2154 66 (WEA 72-W-03) | 21:16 54  19:56 (WEA Z2-W-03) | 20:10 | 19:00 16:56 33 15:14 (WEAZ2-W-01) | 16:21 18 15:18 (WEA 4

7 05:20 (WEA Z2-W-03) | 06:01 19:03 (WEA Z2-W-03) | 06:52 07:42 07:37 14:40 (WEA Z2-W-01) | 08:25 15:00 (WEA 4)

21:54 66 (WEA Z2-W-03) | 21:14 53  19:56 (WEA Z2-W-03) | 20:08 18:58 16:54 35 15:15 (WEA Z2-W-01) | 16:21 18 15:18 (WEA 4;

8 05:21 (WEA Z2-W-03) | 06:03 19:03 (WEA Z2-W-03) | 06:54 07:43 07:39 14:40 (WEA Z2-W-01) | 08:27 15:01 (WEA 4)

21:53 67 (WEA Z2-W-03) | 21:12 51  19:54 (WEA Z2-W-03) | 20:06 18:56 16:53 35 15:15 (WEA Z2-W-01) | 16:21 19 15:20 (WEA 4)

9]05:22 (WEA 22-W-03) | 06:05 19:05 (WEA 22-W-03) | 06:55 | 07:45 07:40 14:40 (WEA 22-W-01) | 08:28 15:01 (WEA 4)

21:52 67 (WEA Z2-W-03) | 21:10 48 19:53 (WEA Z2-W-03) | 20:03 18:53 16:51 36  15:16 (WEA Z2-W-01) | 16:20 19 15:20 (WEA 4)

10 | 05:23 (WEA 22-W-03) | 06:06 19:05 (WEA 22-W-03) | 06:57 | 07:47 18:10 (WEA Z2-LF-04) | 07:42 14:39 (WEA 22-W-01) | 08:29 15:01 (WEA 4

21:52 67 (WEA Z2-W-03) | 21:08 47 19:52 (WEA Z2-W-03) | 20:01 18:51 5 18:15 (WEA Z2-LF-04) | 16:49 37 15:16 (WEA Z2-W-01) | 16:20 20 15:21 (WEA 4)

11 | 05:24 (WEA Z2-W-03) | 06:08 19:07 (WEA Z2-W-03) | 06:59 07:49 18:08 (WEA Z2-LF-04) | 07:44 14:38 (WEA Z2-W-01) | 08:30 15:01 (WEA 4)

21:51 67 (WEA Z2-W-03) | 21:06 43 19:50 (WEA Z2-W-03) | 19:59 18:49 9 18:17 (WEA Z2-LF-04) | 16:48 38 15:16 (WEA Z2-W-01) | 16:20 20 15:21 (WEA 4)

12 | 05:25 5 (WEA Z2-W-03) | 06:09 19:08 (WEA Z2-W-03) | 07:00 07:50 18:07 (WEA Z2-LF-04) | 07:46 14:38 (WEA Z2-W-01) | 08:31 15:01 (WEA 4)

2150 67 (WEA 72-W-03) | 21:04 40  19:48 (WEAZ2-W-03) | 19:56 | 18:47 10 18:17 (WEA Z2-LF-04) | 16:46 38  15:16 (WEA Z2-W-01) [ 16:20 21 15:22 (WEA 4

13 | 05:26 (WEA Z2-W-03) | 06:11 19:10 (WEA Z2-W-03) | 07:02 07:52 18:07 (WEA Z2-LF-04) | 07:48 14:38 (WEA Z2-W-01) | 08:32 15:01 (WEA 4)

21:49 68 (WEA Z2-W-03) | 21:02 37 19:47 (WEA Z2-W-03) | 19:54 18:44 9 18:16 (WEA Z2-LF-04) | 16:45 38 15:16 (WEA Z2-W-01) | 16:20 21 15:22 (WEA 4,

14 | 05:27 (WEA Z2-W-03) | 06:13 19:12 (WEA Z2-W-03) | 07:03 07:54 18:07 (WEA Z2-LF-04) | 07:49 14:38 (WEA Z2-W-01) | 08:33 15:02 (WEA 4)

21:48 68 (WEA Z2-W-03) | 21:00 32 19:44 (WEA Z2-W-03) | 19:52 18:42 7 18:14 (WEA Z2-LF-04) | 16:43 38 15:16 (WEA Z2-W-01) | 16:20 21 15:23 (WEA 4)

15 | 05:28 (WEA Z2-W-03) | 06:14 19:15 (WEA Z2-W-03) | 07:05 07:56 18:07 (WEA Z2-LF-04) | 07:51 14:39 (WEA Z2-W-01) | 08:34 15:02 (WEA 4)

21:47 68 (WEA Z2-W-03) | 20:58 26 19:41 (WEA Z2-W-03) | 19:49 18:40 5  18:12 (WEA Z2-LF-04) | 16:42 38  15:17 (WEA Z2-W-01) | 16:20 22 15:24 (WEA 4)

16 | 05:29 (WEA 72-W-03) | 06:16 19:18 (WEA 22-W-03) | 07:07 | 07:57 18:08 (WEA Z2-LF-04) | 07:53 14:39 (WEA 22-W-01) | 08:35 15:03 (WEA 4

21:46 68 (WEA Z2-W-03) | 20:56 19 19:37 (WEA Z2-W-03) | 19:47 18:38 1 18:09 (WEA Z2-LF-04) | 16:40 38 15:17 (WEA Z2-W-01) | 16:20 21 15:24 (WEA 4)

17| 05:31 (WEA Z2-W-03) | 06:17 19:27 (WEA Z2-W-03) | 07:08 07:59 07:55 14:40 (WEA Z2-W-01) | 08:36 15:03 (WEA 4;

21:45 67 (WEA Z2-W-03) | 20:54 1 19:28 (WEA Z2-W-03) | 19:45 18:36 16:39 37 15:17 (WEA Z2-W-01) | 16:20 22 15:25 (WEA 4)

18 | 05:32 (WEA Z2-W-03) | 06:19 07:10 08:01 07:56 14:40 (WEA Z2-W-01) | 08:36 15:03 (WEA 4)

2144 67 (WEA 22-W-03) | 20:52 19:42 | 18:33 16:38 37 1517 (WEAZ2-W-01) | 16:20 22 15:25 (WEA 4

19 | 05:33 (WEA Z2-W-03) | 06:21 07:12 08:03 07:58 14:41 (WEA Z2-W-01) | 08:37 15:04 (WEA 4)

21:43 67 (WEA Z2-W-03) | 20:50 19:40 18:31 16:36 36 15:17 (WEA Z2-W-01) | 16:21 22 15:26 (WEA 4;

20 | 05:35 18:57 (WEA Z2-W-03) | 06:22 07:13 08:04 08:00 14:41 (WEA Z2-W-01) | 08:38 15:04 (WEA 4)

21:42 67 20:04 (WEA Z2-W-03) | 20:48 19:38 18:29 16:35 36 15:17 (WEA Z2-W-01) | 16:21 23 15:27 (WEA 4)

21| 05:36 18:56 (WEA Z2-W-03) | 06:24 07:15 08:06 08:01 14:42 (WEA Z2-W-01) | 08:38 15:04 (WEA 4)

21:40 68 20:04 (WEA Z2-W-03) | 20:46 19:35 18:27 16:34 35  15:17 (WEA Z2-W-01) | 16:21 23 15:27 (WEA 4)

22 | 05:37 18:56 (WEA 22-W-03) | 06:26 07:17 [ 08:08 08:03 8:34 (WEA W) | 08:39 15:05 (WEA 4

21:39 67 20:03 (WEA Z2-W-03) | 20:44 19:33 18:25 16:33 37  15:16 (WEA Z2-W-01) | 16:22 22 15:27 (WEA 4)

23| 05:39 18:56 (WEA 22-W-03) | 06:27 07:18 [ 08:10 08:05 08:36 (WEA W) | 08:39 15:05 (WEA 4

21:38 67 20:03 (WEA Z2-W-03) | 20:42 19:30 18:23 16:32 35 15:16 (WEA Z2-W-01) | 16:22 23 15:28 (WEA 4)

24 | 05:40 18:57 (WEA Z2-W-03) | 06:29 07:20 08:11 08:06 08:38 (WEA W) | 08:40 15:07 (WEA 4)

21:36 66 20:03 (WEA Z2-W-03) | 20:39 19:28 | 18:21 16:31 33 15116 (WEAZ2-W-01) | 16:23 22 15:29 (WEA 4)

25| 05:41 18:57 (WEA Z2-W-03) | 06:31 07:22 07:13 08:08 14:45 (WEA Z2-W-01) | 08:40 15:07 (WEA 4)

21:35 66 20:03 (WEA Z2-W-03) | 20:37 19:26  |17:19 16:29 31 1516 (WEAZ2-W-01) | 16:24 22 15:29 (WEA 4

26 | 05:43 18:57 (WEA Z2-W-03) | 06:32 07:23 07:15 08:10 14:45 (WEA Z2-W-01) | 08:41 15:07 (WEA 4)

21:34 65  20:02 (WEA Z2-W-03) | 20:35 19:23 17:17 16:28 30 15:15 (WEA Z2-W-01) | 16:24 22 15:29 (WEA 4;

27 | 05:44 18:58 (WEA Z2-W-03) | 06:34 07:25 07:17 08:11 14:47 (WEA Z2-W-01) | 08:41 15:07 (WEA 4)

21:32 65 20:03 (WEA Z2-W-03) | 20:33 19:21 17:15 16:28 28  15:15 (WEA Z2-W-01) | 16:25 22 15:29 (WEA 4)

28 | 05:46 18:57 (WEA 22-W-03) | 06:36 o727 [07:19 08:13 14:48 (WEA 22-W-01) | 08:41 15:08 (WEA 4

21:31 65 20:02 (WEA Z2-W-03) | 20:31 19:19 17:13 16:27 27 15:15 (WEA Z2-W-01) | 16:26 22 15:30 (WEA 4)

29 | 05:47 18:58 (WEA Z2-W-03) | 06:37 07:28 07:20 08:14 14:49 (WEA Z2-W-01) | 08:41 15:08 (WEA 4;

21:29 64 20:02 (WEA Z2-W-03) | 20:28 19:16 17:11 16:26 26 15:15 (WEA Z2-W-01) | 16:27 22 15:30 (WEA 4)

30 | 05:49 18:58 (WEA Z2-W-03) | 06:39 07:30 07:22 14:54 (WEA Z2-W-01) | 08:16 14:50 (WEA Z2-W-01) | 08:41 15:09 (WEA 4)

21:27 63 20:01 (WEA Z2-W-03) | 20:26 19:14 17:09 7 15:01 (WEA Z2-W-01) | 16:25 24 15:14 (WEA Z2-W-01) | 16:28 21 15:30 (WEA 4)

31 | 05:50 18:58 (WEA Z2-W-03) | 06:40 07:24 14:50 (WEA Z2-W-01) 08:41 15:10 (WEA 4)

2126 62 20:00 (WEA Z2-W-03) | 20:24 17:07 15 15:05 (WEA 22-W-01) 1629 21 15:31 (WEA 4

Sonnenscheinstunden | 503 454 381 331 265 243

astr.max.mogl.Beschattung 2053 746 68 989 651

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-05 - Wichum 7a, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar IMarz 1April [Mai 13uni
1| 08:41 15:26 (WEA 4) | 08:14 15:49 (WEA Z2-W-01) | 07:20 07:09 06:04 05:18 19:21 (WEA Z2-W-03)
16:30 22 15:48 (WEA 4) | 17:18 26 16:15 (WEA Z2-W-01) | 18:10 20:05 20:56 21:42 56  20:17 (WEA Z2-W-03)
2| 08:41 15:26 (WEA 4) | 08:13 15:49 (WEA Z2-W-01) | 07:18 07:07 06:02 05:17 19:21 (WEA Z2-W-03)
16:31 23 15:49 (WEA 4) | 17:20 28 16:17 (WEA Z2-W-01) | 18:12 20:06 20:58 21:43 56  20:17 (WEA Z2-W-03)
3] 08:41 15:26 (WEA 4) | 08:11 15:48 (WEA 22-W-01) | 07:16 07:05 | 06:00 05:17 19:22 (WEA 22-W-03)
16:32 23 15:49 (WEA 4) | 17:22 30  16:18 (WEA Z2-W-01) | 18:14 20:08 20:59 21:45 56  20:18 (WEA Z2-W-03)
4| 08:41 15:27 (WEA 4) | 08:09 15:47 (WEA Z2-W-01) | 07:14 17:47 (WEA Z2-LF-04) | 07:02 05:58 05:16 19:21 (WEA Z2-W-03)
16:33 23 15:50 (WEA 4) | 17:24 32 16:19 (WEA Z2-W-01) | 18:16 3 17:50 (WEA Z2-LF-04) | 20:10 21:01 21:46 57  20:18 (WEA Z2-W-03)
5| 08:41 15:28 (WEA 4) | 08:08 15:46 (WEA Z2-W-01) | 07:11 17:46 (WEA Z2-LF-04) | 07:00 05:56 19:40 (WEA Z2-W-03) | 05:15 19:21 (WEA Z2-W-03)
16:34 23 15:51 (WEA 4) | 17:26 33 16:19 (WEA Z2-W-01) | 18:17 6 17:52 (WEA Z2-LF-04) | 20:12 21:03 15  19:55 (WEA Z2-W-03) | 21:47 57  20:18 (WEA Z2-W-03)
6| 08:40 15:27 (WEA 4) | 08:06 15:47 (WEA Z2-W-01) | 07:09 17:45 (WEA Z2-LF-04) | 06:58 05:54 19:37 (WEA Z2-W-03) | 05:14 19:22 (WEA Z2-W-03)
16:36 24 1551 (WEA4) [ 17:27 34 16:21 (WEAZ2-W-01) | 18:19 8 17:53 (WEAZ2-LF-04) [ 20:13 | 21:04 22 19:50 (WEAZ2-W-03) | 21:48 56  20:18 (WEA Z2-W-03)
7| 08:40 15:28 (WEA 4) | 08:04 15:46 (WEA Z2-W-01) | 07:07 17:46 (WEA Z2-LF-04) | 06:55 05:53 19:34 (WEA Z2-W-03) | 05:14 19:22 (WEA Z2-W-03)
16:37 24 15:52 (WEA 4) | 17:29 35  16:21 (WEA Z2-W-01) | 18:21 9 17:55 (WEA Z2-LF-04) | 20:15 21:06 27 20:01 (WEA Z2-W-03) | 21:48 56  20:18 (WEA Z2-W-03)
8 08:39 15:29 (WEA 4) | 08:02 15:46 (WEA Z2-W-01) | 07:05 17:46 (WEA Z2-LF-04) | 06:53 05:51 19:32 (WEA Z2-W-03) | 05:13 19:22 (WEA Z2-W-03)
16:38 22 15:51 (WEA 4) | 17:31 36  16:22 (WEA Z2-W-01) | 18:23 9 17:55 (WEA Z2-LF-04) | 20:17 21:08 31 20:03 (WEA Z2-W-03) | 21:49 57 20:19 (WEA Z2-W-03)
9 08:39 15:29 (WEA 4) | 08:01 15:45 (WEA 22-W-01) | 07:02 17:48 (WEA 22-LF-04) | 06351 | 05:49 19:31 (WEA 22-W-03) | 05:13 19:23 (WEA 22-W-03)
16:40 22 15:51 (WEA 4) | 17:33 37  16:22 (WEA Z2-W-01) | 18:25 5  17:53 (WEA Z2-LF-04) | 20:18 21:09 34 20:05 (WEA Z2-W-03) | 21:50 56  20:19 (WEA Z2-W-03)
10 | 08:38 15:29 (WEA 4) | 07:59 15:45 (WEA Z2-W-01) | 07:00 06:49 | 05:47 19:29 (WEA 22-W-03) | 05:12 19:22 (WEA 22-W-03)
16:41 22 15:51 (WEA 4) | 17:35 37 16:22 (WEA Z2-W-01) | 18:26 20:20 21:11 37 20:06 (WEA Z2-W-03) | 21:51 57  20:19 (WEA Z2-W-03)
11 | 08:38 15:30 (WEA 4) | 07:57 15:45 (WEA Z2-W-01) | 06:58 06:46 05:46 19:27 (WEA Z2-W-03) | 05:12 19:23 (WEA Z2-W-03)
16:42 22 15:52 (WEA 4) | 17:37 37 16:22 (WEA Z2-W-01) | 18:28 20:22 21:13 40 20:07 (WEA Z2-W-03) | 21:52 56  20:19 (WEA Z2-W-03)
12 | 08:37 15:31 (WEA 4) | 07:55 15:45 (WEA Z2-W-01) | 06:56 06:44 05:44 19:27 (WEA Z2-W-03) | 05:12 19:23 (WEA Z2-W-03)
16:44 21 15552 (WEA4) [ 17:39 37  16:22 (WEA Z2-W-01) | 18:30 2024|2114 41 20:08 (WEAZ2-W-03) | 21:52 57  20:20 (WEA Z2-W-03
13 | 08:36 15:31 (WEA 4) | 07:53 15:46 (WEA Z2-W-01) | 06:53 06:42 05:42 19:25 (WEA Z2-W-03) | 05:11 19:23 (WEA Z2-W-03)
16:45 21 15:52 (WEA 4) | 17:41 36 16:22 (WEA Z2-W-01) | 18:32 20:25 21:16 44 20:09 (WEA Z2-W-03) | 21:53 56  20:19 (WEA Z2-W-03)
14 | 08:36 15:32 (WEA 4) | 07:51 15:46 (WEA Z2-W-01) | 06:51 06:40 05:41 19:25 (WEA Z2-W-03) | 05:11 19:23 (WEA Z2-W-03)
16:47 20 15:52 (WEA 4) | 17:42 36  16:22 (WEA Z2-W-01) | 18:33 20:27 21:17 45 20:10 (WEA Z2-W-03) | 21:54 56  20:19 (WEA Z2-W-03)
15 | 08:35 15:33 (WEA 4) | 07:49 15:46 (WEA Z2-W-01) | 06:49 06:37 05:39 19:24 (WEA Z2-W-03) | 05:11 19:24 (WEA Z2-W-03)
16:49 19 15:52 (WEA 4) | 17:44 36  16:22 (WEA Z2-W-01) | 18:35 20:29 21:19 46 20:10 (WEA Z2-W-03) | 21:54 56  20:20 (WEA Z2-W-03)
16 | 08:34 15:34 (WEA 4) | 07:47 15:47 (WEA 22-W-01) | 06:46 06:35 | 05:38 19:23 (WEA 22-W-03) | 05:11 19:24 (WEA 22-W-03)
16:50 18 15:52 (WEA 4) | 17:46 34 16:21 (WEA Z2-W-01) | 18:37 20:30 21:21 48 20:11 (WEA Z2-W-03) | 21:55 56  20:20 (WEA Z2-W-03)
17| 08:33 15:35 (WEA 4) | 07:45 15:48 (WEA Z2-W-01) | 06:44 06:33 05:36 19:23 (WEA Z2-W-03) | 05:11 19:24 (WEA Z2-W-03)
16:52 17 15:52 (WEA 4) | 17:48 33 16:21 (WEA Z2-W-01) | 18:39 20:32 21:22 49 20:12 (WEA Z2-W-03) | 21:55 56  20:20 (WEA Z2-W-03)
18 | 08:32 15:36 (WEA 4) | 07:43 15:48 (WEA Z2-W-01) | 06:42 06:31 05:35 19:22 (WEA Z2-W-03) | 05:11 19:24 (WEA Z2-W-03)
16:53 15 15:51 (WEA4) [ 17:50 32 16:20 (WEA Z2-W-01) | 18:40 2034 |21:24 50 20012 (WEAZ2-W-03) | 21:56 56 20:20 (WEA Z2-W-03
19 | 08:31 09:00 (WEA W) | 07:41 15:50 (WEA Z2-W-01) | 06:39 06:29 05:33 19:22 (WEA Z2-W-03) | 05:11 19:24 (WEA Z2-W-03)
16:55 15 15:51 (WEA 4) | 17:52 29  16:19 (WEA Z2-W-01) | 18:42 20:36 21:25 51 20:13 (WEA Z2-W-03) | 21:56 56  20:20 (WEA Z2-W-03)
20 | 08:30 08:58 (WEA W) | 07:39 15:51 (WEA Z2-W-01) | 06:37 06:26 05:32 19:22 (WEA Z2-W-03) | 05:11 19:25 (WEA Z2-W-03)
16:57 14 15:49 (WEA 4) | 17:54 27 16:18 (WEA Z2-W-01) | 18:44 20:37 21:27 52 20:14 (WEA Z2-W-03) | 21:56 56  20:21 (WEA Z2-W-03)
21| 08:29 08:57 (WEA W) | 07:37 15:52 (WEA Z2-W-01) | 06:35 06:24 05:30 19:22 (WEA Z2-W-03) | 05:11 19:26 (WEA Z2-W-03)
16:58 9 15:46 (WEA 4) | 17:55 23 16:15 (WEA Z2-W-01) | 18:46 20:39 21:28 52 20:14 (WEA Z2-W-03) | 21:57 56  20:22 (WEA Z2-W-03)
22 | 08:28 08:56 (WEA W) | 07:35 15:54 (WEA 22-W-01) | 06:32 06:22 | 05:29 19:21 (WEA 22-W-03) | 05:11 19:26 (WEA 22-W-03)
17:00 7 09:03 (WEA W) | 17:57 20  16:14 (WEA Z2-W-01) | 18:47 20:41 21:29 53 20:14 (WEA Z2-W-03) | 21:57 56  20:22 (WEA Z2-W-03)
23| 08:27 08:57 (WEA W) | 07:33 15:57 (WEA Z2-W-01) | 06:30 06:20 05:28 19:21 (WEA Z2-W-03) | 05:11 19:25 (WEA Z2-W-03)
17:02 5 09:02 (WEA W) | 17:59 14 16:11 (WEA Z2-W-01) | 18:49 20:42 21:31 54 20:15 (WEA Z2-W-03) | 21:57 56  20:21 (WEA Z2-W-03)
24 | 08:25 08:59 (WEA W) | 07:31 06:28 06:18 05:27 19:21 (WEA Z2-W-03) | 05:12 19:26 (WEA Z2-W-03)
17:04 2 09:01 (WEA W) | 18:01 18:51 2044  |21:32 54 20115 (WEAZ2-W-03) | 21:57 56 20:22 (WEA Z2-W-03
25| 08:24 07:29 06:25 06:16 05:25 19:21 (WEA Z2-W-03) | 05:12 19:26 (WEA Z2-W-03)
17:05 18:03 18:53 20:46  |21:34 54 20015 (WEAZ2-W-03) | 21:57 56 20:22 (WEA Z2-W-03
26 | 08:23 07:27 06:23 06:14 05:24 19:20 (WEA Z2-W-03) | 05:12 19:26 (WEA Z2-W-03)
17:07 18:05 18:54 20:48 21:35 56  20:16 (WEA Z2-W-03) | 21:57 56  20:22 (WEA Z2-W-03)
27| 08:21 07:25 06:21 06:12 05:23 19:20 (WEA Z2-W-03) | 05:13 19:27 (WEA Z2-W-03)
17:09 18:07 18:56 20:49 21:36 56  20:16 (WEA Z2-W-03) | 21:57 56  20:23 (WEA Z2-W-03)
28 | 08:20 15:57 (WEA 22-W-01) | 07:22 06:18 06:10 | 05:22 19:20 (WEA 22-W-03) | 05:13 19:26 (WEA 22-W-03)
17:11 10  16:07 (WEA Z2-W-01) | 18:08 18:58 20:51 21:37 56 20:16 (WEA Z2-W-03) | 21:57 57  20:23 (WEA Z2-W-03)
29 | 08:19 15:54 (WEA Z2-W-01) 07:16 06:08 05:21 19:20 (WEA Z2-W-03) | 05:14 19:27 (WEA Z2-W-03)
17:13 16 16:10 (WEA Z2-W-01) 19:59 20:53 21:39 56 20:16 (WEA Z2-W-03) | 21:57 56  20:23 (WEA Z2-W-03)
30 | 08:17 15:53 (WEA Z2-W-01) 07:14 06:06 05:20 19:21 (WEA Z2-W-03) | 05:14 19:27 (WEA Z2-W-03)
17:14 20 16:13 (WEA Z2-W-01) 20:01 20:54 21:40 56 20:17 (WEA Z2-W-03) | 21:57 56  20:23 (WEA Z2-W-03)
31 | 08:16 15:51 (WEA Z2-W-01) 07:11 05:19 19:21 (WEA Z2-W-03;
17:16 23 16:14 (WEA Z2-W-01) 2003 21141 56 20:17 (WEA Z2-W-03]
Sonnenscheinstunden | 258 277 367 416 486 500
astr.max.mogl.Beschattung 502 722 40 1235 1686

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-05 - Wichum 7a, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1Juli |August |SeptembefOktober INovember |Dezember

10515 19:27 (WEA 22-W-03) | 05:52 19:38 (WEA Z2-W-03) | 06:42 | 07:32 07:26 15:15 (WEA 22-W-01) 15:12 (WEA 4)

2115 56 20:23 (WEAZ2-W-03) | 21:24 40 20:18 (WEA Z2-W-03) | 20:22 19:12 17:05 37 1552 (WEA Z2-W-01) 23 15:35 (WEA4

205116 19:28 (WEA Z2-W-03) | 05:53 19:38 (WEA Z2-W-03) | 06:44 | 07:33 07:28 15:15 (WEA 22-W-01) 15:12 (WEA 4)

2115 56 20:24 (WEAZ2-W-03) [ 21:23 39 20:17 (WEAZ2-W-03) [ 20:19 | 19:09 17:03 37 15:52 (WEA Z2-W-01) 23 15:35 (WEA 4

3 05:16 19:27 (WEA Z2-W-03) | 05:55 19:40 (WEA Z2-W-03) | 06:45 | 07:35 07:29 15:15 (WEA 22-W-01) 15:13 (WEA 4)

21556 57 20:24 (WEAZ2-W-03) [ 21:21 36 20:16 (WEA Z2-W-03) | 20:17 19:07 17:01 36 15:51 (WEA Z2-W-01) 23 15:36 (WEA4

4105:17 19:27 (WEA 22-W-03) | 05:57 19:41 (WEA Z2-W-03) | 06:47 | 07:37 07:31 15:16 (WEA 22-W-01) 15:13 (WEA 4)

21555 57 20:24 (WEAZ2W-03) [ 21:19 33 20:14 (WEA Z2-W-03) [ 20:15 | 19:05 17:00 35 15:51 (WEA Z2-W-01) 23 15:36 (WEA 4

5] 05:18 19:28 (WEA Z2-W-03) | 05:58 19:43 (WEA Z2-W-03) | 06:49 | 07:38 18:24 (WEA Z2-LF-04) | 07:33 15:16 (WEA 22-W-01) 15:14 (WEA 4

201555 56 20:24 (WEAZ2W-03) [ 21:17 30  20:13 (WEAZ2-W-03) [ 20:13  |19:02 7  18:31 (WEAZ2-LF-04) | 16:58 35  15:51 (WEA Z2-W-01) 23 15:37 (WEA 4

6 05:19 19:28 (WEA Z2-W-03) | 06:00 19:45 (WEA Z2-W-03) | 06:50 | 07:40 18:22 (WEA Z2-LF-04) | 07:35 15:17 (WEA 22-W-01) 15:14 (WEA 4)

21554 57 20:25 (WEAZ2W-03) [ 21:16 25  20:10 (WEAZ2-W-03) [ 20:10  |19:00 O  18:31 (WEAZ2-LF-04) | 16:56 33  15:50 (WEA Z2-W-01) 23 15:37 (WEA 4

7 05:20 19:28 (WEA Z2-W-03) | 06:01 19:48 (WEA Z2-W-03) | 06:52 07:42 18:21 (WEA Z2-LF-04) | 07:37 15:18 (WEA Z2-W-01) 15:14 (WEA 4)

21:54 57 20:25 (WEA Z2-W-03) | 21:14 20 20:08 (WEA Z2-W-03) | 20:08 18:58 9 18:30 (WEA Z2-LF-04) | 16:54 31 15:49 (WEA Z2-W-01) 23 15:37 (WEA 4)

8 05:21 19:28 (WEA Z2-W-03) | 06:03 19:51 (WEA Z2-W-03) | 06:54 07:43 18:21 (WEA Z2-LF-04) | 07:39 15:19 (WEA Z2-W-01) 15:15 (WEA 4)

21:53 56 20:24 (WEAZ2W-03) [21:12 12 20:03 (WEAZ2-W-03) | 20:06  |18:56 7 18:28 (WEAZ2-LF-04) | 16:53 30  15:49 (WEA Z2-W-01) 23 15:38 (WEA4

9| 05:22 19:28 (WEA Z2-W-03) | 06:05 06:55 07:45 18:22 (WEA Z2-LF-04) | 07:40 15:20 (WEA Z2-W-01) 15:15 (WEA 4)

21:52 57 20:25 (WEA Z2-W-03) | 21:10 20:03 18:53 a4 18:26 (WEA Z2-LF-04) | 16:51 28 15:48 (WEA Z2-W-01) 23 15:38 (WEA 4)

10 | 05:23 19:28 (WEA Z2-W-03) | 06:06 06:57 07:47 18:22 (WEA Z2-LF-04) | 07:42 15:21 (WEA Z2-W-01) 15:15 (WEA 4)

21:52 57 20:25 (WEA Z2-W-03) | 21:08 20:01 18:51 1 18:23 (WEA Z2-LF-04) | 16:49 26 15:47 (WEA Z2-W-01) 23 15:38 (WEA 4)

11| 05:24 19:28 (WEA Z2-W-03) | 06:08 06:59 07:49 07:44 15:22 (WEA Z2-W-01) 15:16 (WEA 4)

21:51 57 20:25 (WEA Z2-W-03) | 21:06 19:59 18:49 16:48 23 15:45 (WEA Z2-W-01) 22 15:38 (WEA 4)

12 | 05:25 19:28 (WEA Z2-W-03) | 06:09 07:00 07:50 07:46 15:24 (WEA Z2-W-01) 15:16 (WEA 4)

21:50 57 20:25 (WEA Z2-W-03) | 21:04 19:56 18:47 16:46 19 15:43 (WEA Z2-W-01) 23 15:39 (WEA 4)

13 | 05:26 19:29 (WEA Z2-W-03) | 06:11 07:02 07:52 07:47 15:26 (WEA Z2-W-01) 15:17 (WEA 4)

21:49 56 20:25 (WEA Z2-W-03) | 21:02 19:54 18:44 16:45 15 15:41 (WEA Z2-W-01) 22 15:39 (WEA 4)

14 | 05:27 19:30 (WEA Z2-W-03) | 06:13 07:03 07:54 07:49 15:29 (WEA Z2-W-01) 15:17 (WEA 4)

21:48 56 20:26 (WEA Z2-W-03) | 21:00 19:52 18:42 16:43 10 15:39 (WEA Z2-W-01) 22 15:39 (WEA 4)

15 | 05:28 19:30 (WEA 22-W-03) | 06:14 07:05 | 07:56 07:51 15:18 (WEA 4

21:47 56 20:26 (WEA Z2-W-03) | 20:58 19:49 18:40 16:42 22 15:40 (WEA 4)

16 | 05:29 19:30 (WEA Z2-W-03) | 06:16 07:07 | 07:57 07:53 15:18 (WEA 4)

21:46 56 20:26 (WEA Z2-W-03) | 20:56 19:47 18:38 16:40 23 15:41 (WEA4

17 | 05:31 19:30 (WEA 22-W-03) | 06:17 07:08 | 07:59 07:55 15:19 (WEA 4

21:45 55 20:25 (WEA Z2-W-03) | 20:54 1945 | 18:36 16:39 22 15:41 (WEA4

18 | 05:32 19:30 (WEA Z2-W-03) | 06:19 07:10 | 08:01 16:31 (WEA Z2-W-01) | 07:56 08:33 (WEA W) 15:19 (WEA 4)

21:44 55 20:25 (WEA Z2-W-03) | 20:52 19:42 18:33 8 16:39 (WEAZ2-W-01) [ 16:38 2 08:35 (WEA W) 22 15:41 (WEA4

19 | 05:33 19:30 (WEA 22-W-03) | 06:21 07:12 | 08:03 16:27 (WEA 22-W-01) | 07:58 08:32 (WEA W) 15:20 (WEA 4)

21:43 55 20:25 (WEA Z2-W-03) | 20:50 19:40  |18:31 16 16:43 (WEAZ2-W-01) [16:36 & 08:37 (WEA W) 22 15:42 (WEA4

20 05:35 19:31 (WEA Z2-W-03) | 06:22 07:13 | 08:04 16:24 (WEA Z2-W-01) | 08:00 08:31 (WEA W) 15:21 (WEA 4)

21:42 54 20:25 (WEA Z2-W-03) | 20:48 19:38  |18:29 22 16:46 (WEAZ2-W-01) [16:35 7 08:38 (WEA W) 21 15:42 (WEA 4

21 05:36 19:31 (WEA Z2-W-03) | 06:24 07:15 | 08:06 16:22 (WEA Z2-W-01) | 08:01 08:33 (WEA 15:20 (WEA 4)

21:40 54 20:25 (WEA Z2-W-03) | 20:46 19:35  |18:27 25 16:47 (WEAZ2-W-01) [16:34 9 15:22 (WEA 4) 22 15:42 (WEA4

22 05:37 19:31 (WEA Z2-W-03) | 06:26 07:17 | 08:08 16:21 (WEA Z2-W-01) | 08:03 08:34 (WEA 15:21 (WEA 4)

21:39 53 20:24 (WEA Z2-W-03) | 20:44 19:33  |18:25 28 16:49 (WEAZ2-W-01) [16:33 14 15:25 (WEA 4 22 15:43 (WEA 4

23] 05:39 19:31 (WEA Z2-W-03) | 06:27 07:18 | 08:10 16:19 (WEA Z2-W-01) | 08:05 08:36 (WEA 15:22 (WEA 4)

21:38 53 20:24 (WEA Z2-W-03) | 20:42 19:30 18:23 30 16:49 (WEA Z2-W-01) | 16:32 15 15:27 (WEA 4, 21 15:43 (WEA 4)

241 05:40 19:32 (WEA Z2-W-03) | 06:29 07:20 | 08:11 16:18 (WEA Z2-W-01) | 08:06 15:13 (WEA 4 15:23 (WEA 4)

21:36 52 20:24 (WEA Z2-W-03) | 20:39 19:28 18:21 32 16:50 (WEA Z2-W-01) | 16:31 16 15:29 (WEA 4, 21 15:44 (WEA 4)

25 | 05:41 19:33 (WEA Z2-W-03) | 06:31 07:22 07:13 15:17 (WEA Z2-W-01) | 08:08 15:13 (WEA 4, 15:23 (WEA 4)

21:35 50 20:23 (WEA Z2-W-03) | 20:37 19:26 17:19 33 15:50 (WEA Z2-W-01) | 16:29 17 15:30 (WEA 4, 22 15:45 (WEA 4)

26| 05:43 19:33 (WEA Z2-W-03) | 06:32 07:23 07:15 15:16 (WEA Z2-W-01) | 08:10 15:12 (WEA 4, 15:23 (WEA 4)

21:34 49 20:22 (WEA Z2-W-03) | 20:35 19:23 17:17 35 15:51 (WEA Z2-W-01) | 16:28 18 15:30 (WEA 4, 22 15:45 (WEA 4)

27| 05:44 19:34 (WEA Z2-W-03) | 06:34 07:25 07:17 15:16 (WEA Z2-W-01) | 08:11 15:12 (WEA 4, 15:23 (WEA 4)

21:32 49 20:23 (WEA Z2-W-03) | 20:33 19:21 17:15 35 15:51 (WEA Z2-W-01) | 16:28 19 15:31 (WEA 4, 22 15:45 (WEA 4)

28 | 05:46 19:34 (WEA Z2-W-03) | 06:36 07:27 07:19 15:15 (WEA Z2-W-01) | 08:13 15:12 (WEA 4, 15:24 (WEA 4)

21:31 48 20:22 (WEA Z2-W-03) | 20:31 19:19 17:13 37 15:52 (WEA Z2-W-01) | 16:27 20 15:32 (WEA 4, 22 15:46 (WEA 4)

29 | 05:47 19:35 (WEA Z2-W-03) | 06:37 07:28 07:20 15:15 (WEA Z2-W-01) | 08:14 15:11 (WEA 4, 15:24 (WEA 4)

21:29 46 20:21 (WEA Z2-W-03) | 20:28 19:16 17:11 37 15:52 (WEA Z2-W-01) | 16:26 22 15:33 (WEA 4) 22 15:46 (WEA 4)

30 | 05:49 19:36 (WEA Z2-W-03) | 06:39 07:30 07:22 15:15 (WEA Z2-W-01) | 08:16 15:12 (WEA 4) 15:24 (WEA 4)

21:27 44 20:20 (WEA Z2-W-03) | 20:26 19:14 17:09 37 15:52 (WEA Z2-W-01) | 16:25 22 15:34 (WEA 4) 23 15:47 (WEA 4)

31| 05:50 19:36 (WEA Z2-W-03) | 06:40 07:24 15:15 (WEA Z2-W-01) 15:25 (WEA 4)

21:26 43 20:19 (WEA Z2-W-03) | 20:24 17:07 37 15:52 (WEA Z2-W-01) 22 15:47 (WEA 4)

Sonnenscheinstunden | 503 454 381 331 265

astr.max.mogl Beschattung 1664 235 449 581 692

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231616 /20 WINAPRO .
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-06 - Wichum 7, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar IFebruar IMarz 1April IMai 19uni
1] 08:41 15:20 (WEA 4) | 08:14 15:41 (WEA Z2-W-01) | 07:20 07:09 06:04 05:18 (WEA Z2-W-03)
16:30 25 15:45 (WEA 4) | 17:18 25 16:06 (WEA Z2-W-01) | 18:10 20:05 20:56 21:42 23 (WEA Z2-W-03)
2| 08:41 15:21 (WEA 4) | 08:13 15:40 (WEA Z2-W-01) | 07:18 07:07 06:02 05:17 (WEA Z2-W-03)
16:31 24 15:45 (WEA 4) | 17:20 28 16:08 (WEA Z2-W-01) | 18:12 20:06 20:58 21:43 26 (WEA Z2-W-03)
3| 08:41 15:21 (WEA 4) | 08:11 15:39 (WEA Z2-W-01) | 07:16 07:05 06:00 05:17 (WEA Z2-W-03)
16:32 24 15:45 (WEA 4) | 17:22 31 16:10 (WEA Z2-W-01) | 18:14 20:08 20:59 21:45 28 (WEA Z2-W-03)
4] 08:41 15:22 (WEA 4) | 08:09 15:38 (WEA Z2-W-01) | 07:14 07:02 05:58 05:16 (WEA Z2-W-03)
16:33 24 15:46 (WEA 4) | 17:24 33 16:11 (WEA Z2-W-01) | 18:16 20:10 21:01 21:46 30 (WEA Z2-W-03)
5] 08:41 15:22 (WEA 4) | 08:08 08:33 (WEA W) | 07:11 07:00 05:56 05:15 (WEA Z2-W-03)
16:34 25 15:47 (WEA 4) | 17:26 37 16:11 (WEA Z2-W-01) | 18:17 20:12 21:03 21:47 32 (WEA Z2-W-03)
6 | 08:40 15:22 (WEA 4) | 08:06 08:32 (WEA W) | 07:09 17:50 (WEA Z2-LF-04) | 06:58 05:54 05:14 (WEA Z2-W-03)
16:36 25 15:47 (WEA 4) | 17:27 41 16:13 (WEA Z2-W-01) | 18:19 3 17:53 (WEA Z2-LF-04) | 20:13 21:04 21:48 34 (WEA Z2-W-03)
7| 08:40 15:23 (WEA 4) | 08:04 08:31 (WEA W) | 07:07 17:49 (WEA Z2-LF-04) | 06:55 05:53 05:14 (WEA Z2-W-03)
16:37 25 15:48 (WEA 4) | 17:29 43 16:14 (WEA Z2-W-01) | 18:21 6  17:55 (WEA Z2-LF-04) | 20:15 21:06 21:48 36 (WEA Z2-W-03)
8 08:39 15:24 (WEA 4) | 08:02 15:35 (WEA Z2-W-01) | 07:05 17:48 (WEA Z2-LF-04) | 06:53 05:51 05:13 (WEA Z2-W-03)
16:38 24 15:48 (WEA 4) | 17:31 39 16:14 (WEA Z2-W-01) | 18:23 9 17:57 (WEA Z2-LF-04) | 20:17 21:08 21:49 37 (WEA Z2-W-03)
9| 08:39 15:24 (WEA 4) | 08:01 15:35 (WEA Z2-W-01) | 07:02 17:48 (WEA Z2-LF-04) | 06:51 05:49 05:13 (WEA Z2-W-03)
16:40 24 15:48 (WEA 4) | 17:33 40 16:15 (WEA Z2-W-01) | 18:25 11 17:59 (WEA Z2-LF-04) | 20:18 21:09 21:50 38 (WEA Z2-W-03)
10 | 08:38 15:24 (WEA 4) | 07:59 15:35 (WEA Z2-W-01) | 07:00 17:48 (WEA Z2-LF-04) | 06:49 05:47 05:12 (WEA Z2-W-03)
16:41 24 15:48 (WEA 4) | 17:35 40 16:15 (WEA Z2-W-01) | 18:26 10  17:58 (WEA Z2-LF-04) | 20:20 21:11 21:51 39 (WEA Z2-W-03)
11 | 08:38 15:25 (WEA 4) | 07:57 15:34 (WEA Z2-W-01) | 06:58 17:49 (WEA Z2-LF-04) | 06:46 05:46 05:12 (WEA Z2-W-03)
16:42 24 15:49 (WEA 4) | 17:37 42 16:16 (WEA Z2-W-01) | 18:28 7 17:56 (WEA Z2-LF-04) | 20:22 21:13 21:52 40 (WEA Z2-W-03)
12 | 08:37 15:26 (WEA 4) | 07:55 15:34 (WEA Z2-W-01) | 06:56 06:44 05:44 05:12 (WEA Z2-W-03)
16:44 23 15:49 (WEA 4) | 17:39 42 16:16 (WEA Z2-W-01) | 18:30 20:24 21:14 21:53 41 (WEA Z2-W-03)
13 | 08:36 15:26 (WEA 4) | 07:53 15:34 (WEA Z2-W-01) | 06:53 06:42 05:42 05:11 (WEA Z2-W-03)
16:45 23 15:49 (WEA 4) | 17:41 42 16:16 (WEA Z2-W-01) | 18:32 20:25 21:16 21:53 40 (WEA Z2-W-03)
14 | 08:36 15:27 (WEA 4) | 07:51 15:34 (WEA Z2-W-01) | 06:51 06:40 05:41 05:11 (WEA Z2-W-03)
16:47 21 15:48 (WEA 4) | 17:42 42 16:16 (WEA Z2-W-01) | 18:33 20:27 21:17 21:54 a1 (WEA Z2-W-03)
15 | 08:35 15:28 (WEA 4) | 07:49 15:34 (WEA Z2-W-01) | 06:49 06:37 05:39 05:11 (WEA Z2-W-03)
16:49 20 15:48 (WEA 4) | 17:44 42 16:16 (WEA Z2-W-01) | 18:35 20:29 21:19 21:54 42 (WEA Z2-W-03)
16 | 08:34 15:29 (WEA 4) | 07:47 15:34 (WEA Z2-W-01) | 06:46 06:35 05:38 05:11 (WEA Z2-W-03)
16:50 19 15:48 (WEA 4) | 17:46 42 16:16 (WEA Z2-W-01) | 18:37 20:30 21:21 21:55 42 (WEA Z2-W-03)
17 | 08:33 15:30 (WEA 4) | 07:45 15:35 (WEA Z2-W-01) | 06:44 06:33 05:36 05:11 (WEA Z2-W-03)
16:52 18 15:48 (WEA 4) | 17:48 41 16:16 (WEA Z2-W-01) | 18:39 20:32 21:22 21:55 43 (WEA Z2-W-03)
18 | 08:32 15:32 (WEA 4) | 07:43 15:35 (WEA Z2-W-01) | 06:42 06:31 05:35 05:11 (WEA Z2-W-03)
16:53 15 15:47 (WEA 4) | 17:50 41 16:16 (WEA Z2-W-01) | 18:40 20:34 21:24 21:56 43 (WEA Z2-W-03)
19 | 08:31 15:33 (WEA 4) | 07:41 15:36 (WEA Z2-W-01) | 06:39 06:29 05:33 05:11 (WEA Z2-W-03)
16:55 14 15:47 (WEA 4) | 17:52 39 16:15 (WEA Z2-W-01) | 18:42 20:36 21:25 21:56 43 (WEA Z2-W-03)
20 | 08:30 15:34 (WEA 4) | 07:39 15:37 (WEA Z2-W-01) | 06:37 06:26 05:32 05:11 (WEA Z2-W-03)
16:57 11 15:45 (WEA 4) | 17:54 39 17:27 (WEA Z2-LF-05) | 18:44 20:37 21:27 21:56 43 (WEA Z2-W-03)
21| 08:29 15:38 (WEA 4) | 07:37 15:36 (WEA Z2-W-01) | 06:35 06:24 05:30 05:11 (WEA Z2-W-03)
16:58 a4 15:42 (WEA 4) | 17:56 42 17:28 (WEA Z2-LF-05) | 18:46 20:39 21:28 21:57 43 (WEA Z2-W-03)
22| 08:28 07:35 15:37 (WEA Z2-W-01) | 06:32 06:22 05:29 05:11 (WEA Z2-W-03)
17:00 17:57 42 17:30 (WEA Z2-LF-05) | 18:47 20:41 21:29 21:57 43 (WEA Z2-W-03)
23| 08:27 07:33 15:39 (WEA Z2-W-01) | 06:30 06:20 05:28 05:11 (WEA Z2-W-03)
17:02 17:59 42 17:32 (WEA Z2-LF-05) | 18:49 20:42 21:31 21:57 43 (WEA Z2-W-03)
24 | 08:25 07:31 15:40 (WEA Z2-W-01) | 06:28 06:18 05:27 05:12 (WEA Z2-W-03)
17:04 18:01 42 17:34 (WEA Z2-LF-05) | 18:51 20:44 21:32 21:57 43 (WEA Z2-W-03)
25 | 08:24 07:29 15:42 (WEA Z2-W-01) | 06:25 06:16 05:25 05:12 (WEA Z2-W-03)
17:05 18:03 38 17:34 (WEA Z2-LF-05) | 18:53 20:46 21:34 21:57 43 (WEA Z2-W-03)
26 | 08:23 07:27 15:45 (WEA Z2-W-01) | 06:23 06:14 05:24 05:12 (WEA Z2-W-03)
17:07 18:05 31 17:33 (WEA Z2-LF-05) | 18:54 20:48 21:35 21:57 42 (WEA Z2-W-03)
27| 08:21 07:25 15:47 (WEA Z2-W-01) | 06:21 06:12 05:23 05:13 (WEA Z2-W-03)
17:09 18:07 22 17:30 (WEA Z2-LF-05) | 18:56 20:49 21:36 21:57 a2 (WEA Z2-W-03)
28 | 08:20 07:22 06:18 06:10 05:22 05:13 (WEA Z2-W-03)
17:11 18:08 18:58 20:51 21:38 21:57 a1 (WEA Z2-W-03)
29 | 08:19 15:48 (WEA Z2-W-01) 07:16 06:08 05:21 20:08 (WEA Z2-W-03) | 05:14 (WEA Z2-W-03)
17:13 10  15:58 (WEA Z2-W-01) 19:59 20:53 21:39 5 20:13 (WEA Z2-W-03) | 21:57 a1 (WEA Z2-W-03)
30 | 08:17 15:45 (WEA Z2-W-01) 07:14 06:06 05:20 20:05 (WEA Z2-W-03) | 05:14 (WEA Z2-W-03)
17:14 17 16:02 (WEA Z2-W-01) 20:01 20:54 21:40 14 20:19 (WEA Z2-W-03) | 21:57 41 (WEA Z2-W-03)
31| 08:16 15:43 (WEA Z2-W-01) 07:11 05:19 20:02 (WEA Z2-W-03)
17:16 21 16:04 (WEA Z2-W-01) 20:03 21:41 19 20:21 (WEA Z2-W-03)
Sonnenscheinstunden 258 277 367 416 486 500
astr.max.mogl.Beschattung 484 1028 46 38 1163
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231616/11  WINAPRO .
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Lizenzierter Anwender:

noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick

+49 (0)160 40 24 579

Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

Projekt:

NE-2022-03_007 WP Heek

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-06 - Wichum 7, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Jouli JAugust | SeptembefOktober INovember | Dezember
1]05:15 19:57 (WEA Z2-W-03) | 05:52 | 07:32 | 07:26 15:04 (WEA Z2-W-01) | 08:17 15:07 (WEA 4)
|21:56 40  20:37 (WEA Z2-W-03) | 21:24 | 19:12 117:05 41 15:45 (WEAZ2-W-01) | 16:24 24  15:31 (WEA 4)
205116 19:58 (WEA Z2-W-03) | 05:53 | 07:33 18:29 (WEA Z2-LF-04) | 07:28 15:05 (WEA Z2-W-01) | 08:19 15:07 (WEA 4)
|21:56 39 20:37 (WEA Z2-W-03) | 21:23 | 19:09 5 18:34 (WEAZ2-LF-04) | 17:03 40  15:45 (WEAZ2-W-01) | 16:24 24  15:31 (WEA 4)
3]05:16 19:58 (WEA Z2-W-03) | 05:55 | 07:35 18:26 (WEA Z2-LF-04) | 07:29 08:02 (WEA W) | 08:20 15:08 (WEA 4)
|21:56 38  20:36 (WEA Z2-W-03) | 21:21 | 19:07 9 18:35 (WEAZ2-LF-04) [ 17:01 41  15:44 (WEAZ2-W-01) | 16:23 24  15:32 (WEA 4)
4] 05:17 19:59 (WEA Z2-W-03) | 05:57 | 07:37 18:25 (WEA Z2-LF-04) | 07:31 08:01 (WEA W) | 08:21 15:08 (WEA 4)
| 21:55 37  20:36 (WEA Z2-W-03) | 21:19 ]19:05 11  18:36 (WEAZ2-LF-04) | 17:00 43  15:44 (WEA Z2-W-01) | 16:22 24  15:32 (WEA4)
5]05:18 20:00 (WEA Z2-W-03) | 05:58 | 07:38 18:25 (WEA Z2-LF-04) | 07:33 08:02 (WEA W) | 08:23 15:08 (WEA 4)
|21:55 36 20:36 (WEA Z2-W-03) | 21:17 119:02 10  18:35 (WEAZ2-LF-04) | 16:58 41  15:43 (WEA Z2-W-01) | 16:22 25  15:33 (WEA4)
605:19 20:01 (WEA Z2-W-03) | 06:00 | 07:40 18:24 (WEA Z2-LF-04) | 07:35 08:04 (WEA W) | 08:24 15:08 (WEA 4)
|21:54 35  20:36 (WEA Z2-W-03) | 21:16 | 19:00 8 18:32 (WEAZ2-LF-04) | 16:56 37  15:42 (WEAZ2-W-01) | 16:21 25  15:33 (WEA 4)
7]05:20 20:02 (WEA Z2-W-03) | 06:01 | 07:42 18:25 (WEA Z2-LF-04) | 07:37 15:09 (WEA Z2-W-01) | 08:25 15:09 (WEA 4)
|21:54 33 20:35 (WEA Z2-W-03) | 21:14 | 18:58 5 18:30 (WEA Z2-LF-04) | 16:54 32  15:41 (WEAZ2-W-01) | 16:21 24  15:33 (WEA 4)

8 05:21 20:03 (WEA Z2-W-03) | 06:03 | 07:43 18:26 (WEA Z2-LF-04) | 07:39 15:10 (WEA Z2-W-01) | 08:27 15:10 (WEA 4)
|21:53 31 20:34 (WEA Z2-W-03) | 21:12 | 18:56 2 18:28 (WEAZ2-LF-04) | 16:53 30  15:40 (WEAZ2-W-01) | 16:21 24  15:34 (WEA 4)

9 05:22 20:04 (WEA Z2-W-03) | 06:05 | 07:45 | 07:40 15:11 (WEA Z2-W-01) | 08:28 15:10 (WEA 4)
|21:52 29 20:33 (WEA Z2-W-03) | 21:10 | 18:53 ]16:51 28 15:39 (WEAZ2-W-01) | 16:20 24  15:34 (WEA 4)

10 | 05:23 20:05 (WEA Z2-W-03) | 06:06 | 07:47 | 07:42 15:13 (WEA Z2-W-01) | 08:29 15:10 (WEA 4)
|21:52 27 20:32 (WEA Z2-W-03) | 21:08 | 18:51 |16:49 25 15:38 (WEAZ2-W-01) | 16:20 24  15:34 (WEA 4)
11| 05:24 20:07 (WEA Z2-W-03) | 06:08 | 07:49 | 07:44 15:14 (WEA Z2-W-01) | 08:30 15:10 (WEA 4)
|21:51 24 20:31 (WEA Z2-W-03) | 21:06 | 18:49 |16:48 21  15:35 (WEAZ2-W-01) | 16:20 25  15:35 (WEA 4)

12 | 05:25 20:08 (WEA Z2-W-03) | 06:09 | 07:50 | 07:46 15:16 (WEA Z2-W-01) | 08:31 15:11 (WEA 4)
|21:50 21 20:29 (WEA Z2-W-03) | 21:04 | 18:47 |16:46 17 15:33 (WEAZ2-W-01) | 16:20 24  15:35 (WEA 4)

13 | 05:26 20:11 (WEA Z2-W-03) | 06:11 | 07:52 | 07:48 15:20 (WEA Z2-W-01) | 08:32 15:11 (WEA 4)
|21:49 16 20:27 (WEA Z2-W-03) | 21:02 | 18:44 116:45 10  15:30 (WEA Z2-W-01) | 16:20 24  15:35 (WEA 4)

14 | 05:27 20:15 (WEA Z2-W-03) | 06:13 | 07:54 16:23 (WEA Z2-W-01) | 07:49 | 08:33 15:12 (WEA 4)
|21:48 10  20:25 (WEA Z2-W-03) | 21:00 |18:42 10  16:33 (WEA Z2-W-01) | 16:43 |16:20 24 15:36 (WEA 4)

15 | 05:28 ] 06:14 | 07:56 16:19 (WEA Z2-W-01) | 07:51 ] 08:34 15:12 (WEA 4)
| 21:47 | 20:58 ]18:40 25  18:04 (WEA Z2-LF-05) | 16:42 |16:20 24 15:36 (WEA 4)

16 | 05:29 | 06:16 | 07:57 16:15 (WEA Z2-W-01) | 07:53 | 08:35 15:13 (WEA 4)
| 21:46 | 20:56 ]18:38 35  18:05 (WEA Z2-LF-05) | 16:40 116:20 24 15:37 (WEA 4)

17 | 05:31 ] 06:17 | 07:59 16:13 (WEA Z2-W-01) | 07:55 ] 08:36 15:14 (WEA 4)
| 21:45 | 20:54 |18:36 38  18:05 (WEA Z2-LF-05) | 16:39 |16:20 24 15:38 (WEA 4)

18 | 05:32 | 06:19 | 08:01 16:11 (WEA Z2-W-01) | 07:56 | 08:36 15:14 (WEA 4)
| 21:44 | 20:52 ]18:33 43 18:05 (WEA Z2-LF-05) | 16:38 116:20 23 15:37 (WEA 4)

19 | 05:33 | 06:21 | 08:03 16:10 (WEA Z2-W-01) | 07:58 ] 08:37 15:14 (WEA 4)
| 21:43 | 20:50 |18:31 42 18:03 (WEA Z2-LF-05) | 16:36 |16:21 24 15:38 (WEA 4)

20 | 05:35 | 06:22 | 08:04 16:08 (WEA Z2-W-01) | 08:00 | 08:38 15:15 (WEA 4)
| 21:42 | 20:48 ]18:29 43 18:01 (WEA Z2-LF-05) | 16:35 |16:21 24 15:39 (WEA 4)
21| 05:36 | 06:24 | 08:06 16:07 (WEA Z2-W-01) | 08:01 15:14 (WEA 4) | 08:38 15:15 (WEA 4)
| 21:40 | 20:46 |18:27 42  17:50 (WEA Z2-LF-05) | 16:34 4 15:18 (WEA 4) | 16:21 24  15:39 (WEA 4)

22 | 05:37 | 06:26 | 08:08 16:07 (WEA Z2-W-01) | 08:03 15:11 (WEA 4) | 08:39 15:16 (WEA 4)
| 21:39 | 20:44 |18:25 38  16:45 (WEA Z2-W-01) | 16:33 10 15:21 (WEA 4) | 16:22 24 15:40 (WEA 4)
23] 05:39 | 06:27 | 08:10 16:05 (WEA Z2-W-01) | 08:05 15:09 (WEA 4) | 08:39 15:16 (WEA 4)
| 21:38 | 20:42 |18:23 40  16:45 (WEAZ2-W-01) | 16:32 14 15:23 (WEA 4) | 16:22 24 15:40 (WEA 4)
24| 05:40 | 06:29 ] 08:11 16:04 (WEA Z2-W-01) | 08:06 15:09 (WEA 4) | 08:40 15:17 (WEA 4)
| 21:36 | 20:39 |18:21 41  16:45 (WEAZ2-W-01) [ 16:31 15 15:24 (WEA 4) | 16:23 24 15:41 (WEA 4)

25 | 05:41 | 06:31 | 07:13 15:04 (WEA Z2-W-01) | 08:08 15:08 (WEA 4) | 08:40 15:17 (WEA 4)
| 21:35 | 20:37 |17:19 41  15:45 (WEAZ2-W-01) | 16:29 18 15:26 (WEA 4) | 16:24 24 15:41 (WEA 4)

26 | 05:43 | 06:32 | 07:15 15:04 (WEA Z2-W-01) | 08:10 15:07 (WEA 4) | 08:41 15:18 (WEA 4)
| 21:34 | 20:35 |17:17 42 15:46 (WEA Z2-W-01) | 16:28 19 15:26 (WEA 4) | 16:24 23 15:41 (WEA 4)

27 | 05:44 | 06:34 | 07:17 15:04 (WEA Z2-W-01) | 08:11 15:07 (WEA 4) | 08:41 15:18 (WEA 4)
| 21:32 | 20:33 |17:15 42 15:46 (WEA Z2-W-01) | 16:28 20 15:27 (WEA 4) | 16:25 24  15:42 (WEA 4)
28| 05:46 ] 06:36 | 07:19 15:04 (WEA Z2-W-01) | 08:13 15:07 (WEA 4) | 08:41 15:18 (WEA 4)
| 21:31 | 20:31 |17:13 42 15:46 (WEA Z2-W-01) | 16:27 21 15:28 (WEA 4) | 16:26 24  15:42 (WEA 4)

29 | 05:47 | 06:37 | 07:20 15:04 (WEA Z2-W-01) | 08:14 15:07 (WEA 4) | 08:41 15:19 (WEA 4)
| 21:29 | 20:28 |17:11 42 15:46 (WEA Z2-W-01) | 16:26 22 15:29 (WEA 4) | 16:27 24 15:43 (WEA 4)

30 | 05:49 ] 06:39 | 07:22 15:04 (WEA Z2-W-01) | 08:16 15:07 (WEA 4) | 08:41 15:19 (WEA 4)
| 21:27 | 20:26 |17:09 42  15:46 (WEA Z2-W-01) | 16:25 23 15:30 (WEA 4) | 16:28 24  15:43 (WEA 4)
31| 05:50 | 06:40 | 07:24 15:04 (WEA Z2-W-01) | | 08:41 15:20 (WEA 4)
| 21:26 | 20:24 17:07 41  15:45 (WEA Z2-W-01) | 116:20 24 15:44 (WEA 4)

Sonnenscheinstunden | 503 | 454 | 331 | 265 | 243
astr.max.mogl.Beschattung | 416 | | 739 | 572 | 745

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang

Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende

oros20231616 /12 WINAPRO .

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

noxt! engineering GmbH
Dipl.-Ing. (FH) Timm Schaer, M.Sc.
engineering@noxt.de - 1. Mdrz 2023

noxl!

engineering



C Kalender GB pro SR Seite 71 von 219 Bericht NE-2022-03-007 Rev. O

Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13

DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-07 - Wichum 8, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

JJanuar |Februar |Marz 1April  [Mai 13uni
1]08:41 | 08:14 16:04 (WEA 4) | 07:20 16:33 (WEA Z2-W-01) | 07:09 | 06:04 | 05:18
| 16:30 |17:18 6 16:10 (WEA4) | 18:10 35  17:08 (WEA Z2-W-01) | 20:05 | 20:56 21:42

2| 08:41 ] 08:13 | 07:18 16:32 (WEA Z2-W-01) | 07:07 | 06:02 20:30 (WEA Z2-W-03)
| 16:31 | 17:20 |18:12 37  17:09 (WEA Z2-W-01) | 20:06 | 20:58 8  20:38 (WEA Z2-W-03)
3 08:41 ] 08:11 | 07:16 16:31 (WEA Z2-W-01) | 07:05 | 06:00 20:29 (WEA Z2-W-03)
|16:32 |17:22 118:14 37  17:08 (WEA Z2-W-01) | 20:08 | 20:59 13 20:42 (WEA Z2-W-03)
4] 08:41 ] 08:09 | 07:14 16:31 (WEA Z2-W-01) | 07:02 | 05:58 20:27 (WEA Z2-W-03)
| 16:33 |17:24 |18:16 38 17:09 (WEA Z2-W-01) | 20:10 | 21:01 16 20:43 (WEA Z2-W-03)
5 | 08:41 | 08:08 | 07:11 16:31 (WEA Z2-W-01) | 07:00 | 05:56 20:25 (WEA Z2-W-03)
|16:34 117:26 118:17 38 17:09 (WEA Z2-W-01) | 20:12 | 21:03 19 20:44 (WEA Z2-W-03)
6 | 08:40 15:57 (WEA 4) | 08:06 | 07:09 16:30 (WEA Z2-W-01) | 06:58 | 05:54 20:25 (WEA Z2-W-03)
| 16:36 4 16:01 (WEA 4) | 17:27 118:19 38 17:08 (WEA Z2-W-01) | 20:13 | 21:04 21 20:46 (WEA Z2-W-03)
7| 08:40 15:55 (WEA 4) | 08:04 | 07:07 16:30 (WEA Z2-W-01) | 06:55 | 05:53 20:24 (WEA Z2-W-03)
| 16:37 7 16:02 (WEA 4) | 17:29 [18:21 38 17:08 (WEA Z2-W-01) | 20:15 | 21:06 22 20:46 (WEA Z2-W-03)
8108:39 15:55 (WEA 4) | 08:02 | 07:05 16:31 (WEA Z2-W-01) | 06:53 | 05:51 20:23 (WEA Z2-W-03)
| 16:38 9 16:04 (WEA 4) | 17:31 |18:23 37  17:08 (WEA Z2-W-01) | 20:17 | 21:08 25 8 (WEA Z2-W-03)
9| 08:39 15:54 (WEA 4) | 08:01 | 07:02 16:31 (WEA Z2-W-01) | 06:51 | 05:49 20:23 (WEA Z2-W-03)
]16:40 11  16:05 (WEA 4) | 17:33 |18:25 36 17:07 (WEA Z2-W-01) | 20:18 | 21:09 26 20:49 (WEA Z2-W-03)
10 | 08:38 15:53 (WEA 4) | 07:59 | 07:00 16:31 (WEA Z2-W-01) | 06:49 | 05:47 20:22 (WEA Z2-W-03)
116:41 13 16:06 (WEA 4) | 17:35 |18:26 35  17:06 (WEA Z2-W-01) [ 20:20 | 21:11 27 20:49 (WEA Z2-W-03)
111 08:38 15:54 (WEA 4) | 07:57 08:23 (WEA W) | 06:58 16:32 (WEA Z2-W-01) | 06:46 | 05:46 20:22 (WEA Z2-W-03)
116:42 15  16:09 (WEA 4) | 17:37 4 08:27 (WEAW) | 18:28 33 17:05 (WEA Z2-W-01) | 20:22 | 21:13 28 20:50 (WEA Z2-W-03)
12 | 08:37 15:53 (WEA 4) | 07:55 08:22 (WEA W) | 06:56 16:33 (WEA Z2-W-01) | 06:44 | 05:44 20:22 (WEA Z2-W-03)
|16:44 17  16:10 (WEA 4) | 17:39 7 08:29 (WEAW) | 18:30 32 17:05 (WEA Z2-W-01) | 20:24 | 21:14 29 20:51 (WEA Z2-W-03)
13 ] 08:36 15:53 (WEA 4) | 07:53 08:21 (WEA W) | 06:53 16:33 (WEA Z2-W-01) | 06:42 | 05:42 20:22 (WEA Z2-W-03)
116:45 19  16:12 (WEA 4) | 17:41 9 08:30 (WEAW) | 18:32 30  17:03 (WEA Z2-W-01) | 20:25 | 21:16 30 2 (WEA Z2-W-03)
14 | 08:36 15:53 (WEA 4) | 07:51 08:21 (WEA W) | 06:51 16:35 (WEA Z2-W-01) | 06:40 | 05:41 20:21 (WEA Z2-W-03)
116:47 19 16:12 (WEA 4) | 17:42 9 08:30 (WEAW) | 18:33 29  18:08 (WEA Z2-LF-04) | 20:27 | 21:17 30  20:51 (WEA Z2-W-03)
15 ] 08:35 15:52 (WEA 4) | 07:49 08:21 (WEA W) | 06:49 16:37 (WEA Z2-W-01) | 06:37 | 05:39 20:21 (WEA Z2-W-03)
116:49 21 16:13 (WEA 4) | 17:44 8 08:29 (WEAW) | 18:35 27  18:10 (WEA Z2-LF-04) | 20:29 | 21:19 31 20:52 (WEA Z2-W-03)
16 | 08:34 15:52 (WEA 4) | 07:47 08:22 (WEA W) | 06:46 16:39 (WEA Z2-W-01) | 06:35 | 05:38 20:22 (WEA Z2-W-03)
116:50 22 16:14 (WEA 4) | 17:46 7 08:29 (WEAW) | 18:37 24  18:11 (WEA Z2-LF-04) | 20:30 | 21:20 30  20:52 (WEA Z2-W-03)
17 | 08:33 15:53 (WEA 4) | 07:45 08:25 (WEA W) | 06:44 16:43 (WEA Z2-W-01) | 06:33 | 05:36 20:22 (WEA Z2-W-03)
|16:52 22 16:15 (WEA 4) | 17:48 1 08:26 (WEAW) | 18:30 18  18:13 (WEA Z2-LF-04) | 20:32 | 21:22 31 20:53 (WEA Z2-W-03)
18 | 08:32 15:53 (WEA 4) | 07:43 | 06:42 18:05 (WEA Z2-LF-04) | 06:31 | 05:35 20:22 (WEA Z2-W-03)
|16:53 23 16:16 (WEA 4) | 17:50 | 18:40 7 18:12 (WEA Z2-LF-04) | 20:34 | 21:24 31 20:53 (WEA Z2-W-03)
19 | 08:31 15:53 (WEA 4) | 07:41 | 06:39 18:07 (WEA Z2-LF-04) | 06:29 | 05:33 20:22 (WEA Z2-W-03)
]16:55 23 16:16 (WEA 4) | 17:52 | 18:42 1 18:08 (WEA Z2-LF-04) | 20:36 | 21:25 31 20:53 (WEA Z2-W-03)
20 | 08:30 15:52 (WEA 4) | 07:39 | 06:37 106:26 | 05:32 20:22 (WEA Z2-W-03)
116:57 24 16:16 (WEA 4) | 17:54 | 18:44 120:37 | 21:27 31 20:53 (WEA Z2-W-03)
21| 08:29 15:53 (WEA 4) | 07:37 16:48 (WEA Z2-W-01) | 06:35 ]06:24 | 05:30 20:23 (WEA Z2-W-03)
|16:58 24 16:17 (WEA 4) | 17:55 6 16:54 (WEA Z2-W-01) | 18:46 120:39 | 21:28 31 20:54 (WEA Z2-W-03)
22| 08:28 15:54 (WEA 4) | 07:35 16:43 (WEA Z2-W-01) | 06:32 106:22 | 05:29 20:23 (WEA Z2-W-03)
117:00 23 16:17 (WEA4) | 17:57 16  16:59 (WEA Z2-W-01) | 18:47 120:41 | 21:29 31 20:54 (WEA Z2-W-03)
23 | 08:27 15:53 (WEA 4) | 07:33 16:40 (WEA Z2-W-01) | 06:30 106:20 | 05:28 20:23 (WEA Z2-W-03)
|17:02 24 16:17 (WEA4) | 17:59 22 17:02 (WEA Z2-W-01) | 18:49 12042 | 21:31 31 20:54 (WEA Z2-W-03)
24 | 08:25 15:54 (WEA 4) | 07:31 16:39 (WEA Z2-W-01) | 06:28 ]06:18 | 05:27 20:24 (WEA Z2-W-03)
117:04 23 16:17 (WEA4) | 18:01 25  17:04 (WEA Z2-W-01) | 18:51 120:44 | 21:32 31 20:55 (WEA Z2-W-03)
25| 08:24 15:55 (WEA 4) | 07:29 16:37 (WEA Z2-W-01) | 06:25 106:16 | 05:25 4 (WEA Z2-W-03)
|17:05 23 16:18 (WEA4) | 18:03 28  17:05 (WEA Z2-W-01) | 18:53 |20:46 | 21:34 31 5 (WEA Z2-W-03)
26 | 08:23 15:55 (WEA 4) | 07:27 16:36 (WEA Z2-W-01) | 06:23 106:14 | 05:24 20:24 (WEA Z2-W-03)
117:07 22 16:17 (WEA4) | 18:05 31  17:07 (WEA Z2-W-01) | 18:54 |20:48 | 21:35 31 20:55 (WEA Z2-W-03)
27| 08:21 15:57 (WEA 4) | 07:25 16:34 (WEA Z2-W-01) | 06:21 ]06:12 | 05:23 20:24 (WEA Z2-W-03)
117:09 20 16:17 (WEA4) | 18:07 33  17:07 (WEA Z2-W-01) | 18:56 |20:49 | 21:36 31 20:55 (WEA Z2-W-03)
28 | 08:20 15:57 (WEA 4) | 07:22 16:33 (WEA Z2-W-01) | 06:18 106:10 | 05:22 20:24 (WEA Z2-W-03)
|17:11 19 16:16 (WEA4) | 18:08 35  17:08 (WEA Z2-W-01) | 18:58 ]20:51 | 21:37 31 20:55 (WEA Z2-W-03)
29 | 08:19 15:58 (WEA 4) | | 07:16 ]06:08 | 05:21 20:25 (WEA Z2-W-03)
|17:13 17  16:15 (WEA 4) | | 19:59 ]20:53 | 21:39 30 5 (WEA Z2-W-03)
30 | 08:17 16:00 (WEA 4) | 1 07:14 ]06:06 | 05:20 5 (WEA Z2-W-03)
|17:14 15  16:15 (WEA4) | | 20:01 |20:54 | 21:40 29 :54 (WEA 22-W-03)

31 08:16 16:01 (WEA 4) | | 07:11 | ] 05:19

117:16 12 16:13 (WEA4) | | 20:03 | | 21:41

Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486

astr.max.mogl.Beschattung | 471 | 247 | 570 | | 786
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231616 /13 WINAPRO .
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-07 - Wichum 8, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1auli JAugust | September | Oktober INovember |Dezember
1]05:15 20:26 (WEA Z2-W-03) | 05:52 07:32 17:12 (WEA Z2-W-01) | 07:26 08:17 15:36 (WEA 4)
21:56 28 20:54 (WEA Z2-W-03) | 21:24 19:12 31 17:43 (WEA Z2-W-01) | 17:05 16:24 15 15:51 (WEA 4)
2]05:16 20:27 (WEA Z2-W-03) | 05:53 07:33 17:11 (WEA 22-W-01) | 07:28 08:19 15:36 (WEA 4)
21:56 27 20:54 (WEA Z2-W-03) | 21:23 19:09 33 17:44 (WEA Z2-W-01) | 17:03 16:24 14 15:50 (WEA 4)
3]05:16 20:27 (WEA 22-W-03) | 05:55 07:35 17:09 (WEA 22-W-01) | 07:29 08:20 15:38 (WEA 4)
21:56 26 20:53 (WEA Z2-W-03) | 21:21 19:07 35 17:44 (WEA Z2-W-01) | 17:01 16:23 11 15:49 (WEA 4)
405:17 20:28 (WEA Z2-W-03) | 05:57 07:37 17:08 (WEA Z2-W-01) | 07:31 08:21 15:39 (WEA 4)
21:55 25  20:53 (WEA Z2-W-03) | 21:19 19:05 36 17:44 (WEA Z2-W-01) | 17:00 16:22 9 15:48 (WEA 4)
5]05:18 20:29 (WEA Z2-W-03) | 05:58 07:38 17:08 (WEA Z2-W-01) | 07:33 08:23 15:41 (WEA 4)
21:55 24 20:53 (WEA Z2-W-03) | 21:17 19:02 37 17:45 (WEA Z2-W-01) | 16:58 16:22 7 15:48 (WEA 4)
6]05:19 20:31 (WEA Z2-W-03) | 06:00 07:40 17:06 (WEA Z2-W-01) | 07:35 08:24 15:43 (WEA 4)
21:54 22 20:53 (WEA Z2-W-03) | 21:16 19:00 38 17:44 (WEA Z2-W-01) | 16:56 16:21 4 15:47 (WEA 4)

7105:20 20:32 (WEA Z2-W-03) | 06:01 07:42 17:06 (WEA Z2-W-01) | 07:37 08:25

21:54 20  20:52 (WEA Z2-W-03) | 21:14 18:58 38 17:44 (WEA Z2-W-01) | 16:54 16:21

8]05:21 20:32 (WEA Z2-W-03) | 06:03 07:43 17:06 (WEA Z2-W-01) | 07:39 08:27

21:53 18 20:50 (WEA Z2-W-03) | 21:12 18:56 38 17:44 (WEA Z2-W-01) | 16:53 16:21

9]05:22 20:34 (WEA Z2-W-03) | 06:05 07:45 17:06 (WEA Z2-W-01) | 07:40 08:28

21:52 15 20:49 (WEA Z2-W-03) | 21:10 18:53 38 17:44 (WEA Z2-W-01) | 16:51 16:20

10 | 05:23 20:36 (WEA Z2-W-03) | 06:06 07:47 17:05 (WEA Z2-W-01) | 07:42 15:35 (WEA 4) | 08:29

21:52 11 20:47 (WEA Z2-W-03) | 21:08 18:51 38 17:43 (WEA Z2-W-01) | 16:49 8  15:43 (WEA 4) | 16:20

11 05:24 20:41 (WEA Z2-W-03) | 06:08 07:49 17:05 (WEA Z2-W-01) | 07:44 15:32 (WEA 4) | 08:30

2151 1 20:42 (WEA Z2-W-03) | 21:06 18:49 37 17:42 (WEA Z2-W-01) | 16:48 12 15:44 (WEA 4) | 16:20

12 | 05:25 06:09 07:50 17:05 (WEA Z2-W-01) | 07:46 15:31 (WEA 4) | 08:31

21:50 21:04 18:47 37 17:42 (WEA Z2-W-01) | 16:46 15  15:46 (WEA 4) | 16:20

13 | 05:26 06:11 07:52 17:06 (WEA Z2-W-01) | 07:47 15:30 (WEA 4) | 08:32

21:49 21:02 18:44 35 17:41 (WEA Z2-W-01) | 16:45 17  15:47 (WEA 4) | 16:20

14| 05:27 06:13 07:54 17:07 (WEA Z2-W-01) | 07:49 15:29 (WEA 4) | 08:33

21:48 21:00 18:42 33 17:40 (WEA Z2-W-01) | 16:43 19 15:48 (WEA 4) | 16:20

15 05:28 06:14 07:55 17:06 (WEA Z2-W-01) | 07:51 15:28 (WEA 4) | 08:34

21:47 20:58 18:40 32 17:38 (WEA Z2-W-01) | 16:42 21 15:49 (WEA 4) | 16:20

16 | 05:29 06:16 07:57 17:08 (WEA Z2-W-01) | 07:53 15:28 (WEA 4) | 08:35

21:46 20:56 18:38 29 17:37 (WEA Z2-W-01) | 16:40 22 15:50 (WEA 4) | 16:20

17 | 05:31 06:17 07:59 17:09 (WEA Z2-W-01) | 07:55 15:28 (WEA 4) | 08:36

21:45 20:54 18:36 27  17:36 (WEA Z2-W-01) | 16:39 23  15:51 (WEA 4) | 16:20

18 | 05:32 06:19 08:01 17:10 (WEA Z2-W-01) | 07:56 15:28 (WEA 4) | 08:36

21:44 20:52 18:33 24 17:34 (WEAZ2-W-01) | 16:38 23  15:51 (WEA 4) | 16:20

19 | 05:33 06:21 08:03 17:13 (WEA Z2-W-01) | 07:58 15:28 (WEA 4) | 08:37

21:43 20:50 18:31 19 17:32 (WEAZ2-W-01) | 16:36 24  15:52 (WEA 4) | 16:21

20 | 05:35 06:22 08:04 17:16 (WEA Z2-W-01) | 08:00 15:29 (WEA 4) | 08:38

21:42 20:48 18:20 13 17:20 (WEAZ2-W-01) | 16:35 23 15:52 (WEA 4) | 16:21

21| 05:36 06:24 08:06 08:01 15:29 (WEA 4) | 08:38

21:40 20:46 18:27 16:34 24 15:53 (WEA 4) | 16:21

22 | 05:37 06:26 08:08 08:03 15:29 (WEA 4) | 08:39

21:39 20:44 18:25 16:33 23 15:52 (WEA 4) | 16:22

23 | 05:39 06:27 08:10 08:05 15:29 (WEA 4) | 08:39

21:38 20:42 18:23 16:32 23 15:52 (WEA 4) | 16:22

24| 05:40 06:29 08:11 08:06 15:30 (WEA 4) | 08:40

21:36 20:39 18:21 16:31 23 15:53 (WEA 4) | 16:23

25| 05:41 06:31 18:48 (WEA Z2-LF-04) | 07:13 07:53 (WEA W) | 08:08 15:31 (WEA 4) | 08:40

21:35 20:37 6 18:54 (WEAZ2-LF-04) | 17:19 4 07:57 (WEAW) | 16:29 22 15:53 (WEA 4) | 16:24

26 | 05:43 06:32 17:28 (WEA 22-W-01) | 07:15 07:51 (WEA W) | 08:10 15:31 (WEA 4) | 08:41

21:34 20:35 11 18:55 (WEAZ2-LF-04) [ 17:17 7 07:58 (WEAW) | 16:28 21 15:52 (WEA 4) | 16:24

27 | 05:44 06:34 17:21 (WEA 22-W-01) | 07:17 07:51 (WEA W) | 08:11 15:32 (WEA 4) | 08:41

21:32 20:33 25 18:54 (WEA Z2-LF-04) | 17:15 8 07:59 (WEA W) | 16:28 20 15:52 (WEA 4) | 16:25

28 | 05:46 06:36 17:18 (WEA 22-W-01) | 07:19 07:50 (WEA W) | 08:13 15:33 (WEA 4) | 08:41

21:31 20:31 28 18:52 (WEA Z2-LF-04) | 17:13 9 07:59 (WEA W) | 16:27 20 15:53 (WEA 4) | 16:26

29 | 05:47 06:37 17:15 (WEA 22-W-01) | 07:20 07:51 (WEA W) | 08:14 15:33 (WEA 4) | 08:41

21:29 20:28 29 18:49 (WEA Z2-LF-04) | 17:11 8 07:59 (WEA W) | 16:26 19 15:52 (WEA 4) | 16:27

30 | 05:49 06:39 17:14 (WEA 22-W-01) | 07:22 07:51 (WEA W) | 08:16 15:34 (WEA 4) | 08:41

21:27 20:26 28 17:42 (WEA Z2-W-01) | 17:09 7 07:58 (WEA W) | 16:25 17 15:51 (WEA 4) | 16:28

31| 05:50 06:40 07:24 07:53 (WEA W) 08:41

21:26 20:24 17:07 3 07:56 (WEA W) 16:29

Sonnenscheinstunden | 503 454 381 331 265 243

astr.max.mégl.Beschattung 217 127 694 419 60

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-08 - Wichum 9, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar IMarz 1April IMai JJuni
1]08:41 14:40 (WEA 5) | 08:14 16:24 (WEA 4) | 07:20 07:09 06:04 18:40 (WEA Z2-W-01) | 05:18
16:30 34 15:14 (WEAS) | 17:18 20  16:44 (WEA 4) | 18:10 20:05 2056 50  19:30 (WEA Z2-W-01) | 21:42
2] 08:41 14:41 (WEA 5) | 08:12 16:24 (WEA 4) | 07:18 07:07 06:02 18:40 (WEA 22-W-01) | 05:17
16:31 34 15115 (WEAS) |17:20 22 16:46 (WEA 4) | 18:12 20:06 2058 51 19:31 (WEA Z2-W-01) | 21:43
3]08:41 14:41 (WEA 5) | 08:11 16:23 (WEA 4) | 07:16 07:05 19:38 (WEA Z2-LF-04) | 06:00 18:40 (WEA 22-W-01) | 05:17
16:32 34 15:15(WEAS) |17:22 24 16:47 (WEA4) | 18:14 20:08 4 19:42 (WEAZ2-LF-04) | 20:59 50  19:30 (WEA Z2-W-01) | 21:45
4 08:41 14:42 (WEA 5) | 08:09 16:22 (WEA 4) | 07:14 07:02 19:37 (WEA Z2-LF-04) | 05:58 18:40 (WEA 22-W-01) | 05:16
16:33 33 15:15(WEAS) |17:24 25  16:47 (WEA4) | 18:16 20:0 7 19:44 (WEA Z2-LF-04) | 21:01 50  19:30 (WEA Z2-W-01) | 21:46
5] 08:41 14:43 (WEA 5) | 08:08 16:21 (WEA 4) | 07:11 07:00 19:37 (WEA Z2-LF-04) | 05:56 18:40 (WEA 22-W-01) | 05:15
16:34 33 15:16 (WEAS) | 17:26 27  16:48 (WEA 4) | 18:17 20:12 9 19:46 (WEA Z2-LF-04) | 21:03 49  19:29 (WEA Z2-W-01) | 21:47
6 | 08:40 14:43 (WEA 5) | 08:06 16:22 (WEA 4) | 07:09 06:58 19:36 (WEA Z2-LF-04) | 05:54 18:41 (WEA 22-W-01) | 05:14
16:36 33 15:16 (WEAS) | 17:27 27  16:49 (WEA 4) | 18:19 20113 11 19:47 (WEA Z2-LF-04) | 21:04 49 19:30 (WEA Z2-W-01) | 21:48
7] 08:40 14:43 (WEA 5) | 08:04 16:22 (WEA 4) | 07:07 06:55 19:37 (WEA Z2-LF-04) | 05:53 18:41 (WEA 22-W-01) | 05:14
16:37 33 15:16 (WEAS) | 17:20 27  16:49 (WEA 4) | 18:21 20:15 9 19:46 (WEA Z2-LF-04) | 21:06 48  19:29 (WEA Z2-W-01) | 21:48
808:39 14:44 (WEA 5) | 08:02 16:22 (WEA 4 06:53 19:38 (WEA Z2-LF-04) | 05:51 18:41 (WEA 22-W-01) | 05:13
16:38 33 15:17 (WEAS) |17:31 27  16:49 (WEA 4 20:17 6 19:44 (WEA Z2-LF-04) | 21:08 47  19:28 (WEA Z2-W-01) | 21:49
9] 08:39 14:45 (WEA 5) | 08:01 16:21 (WEA 4 06:51 05:49 18:42 (WEA 22-W-01) | 05:13
16:40 31 15:16 (WEAS) | 17:33 28 16:49 (WEA 4 20:18 21:09 47 19:29 (WEA Z2-W-01) | 21:50
10 | 08:38 14:45 (WEA 5) | 07:59 16:22 (WEA 4 06:49 05:47 18:42 (WEA 22-W-01) | 05:12
16:41 31 15:16 (WEAS) | 17:35 27  16:49 (WEA 4 20:20 21:11 46 19:28 (WEA Z2-W-01) | 21:51
11| 08:38 14:47 (WEA 5) | 07:57 16:22 (WEA 4 06:46 05:46 18:42 (WEA 22-W-01) | 05:12
16:42 30 15:17 (WEAS) | 17:37 27  16:49 (WEA 4 20:22 21:13 45 19:27 (WEA Z2-W-01) | 21:52
12 | 08:37 14:47 (WEA 5) | 07:55 16:22 (WEA 4 06:44 05:44 18:43 (WEA 22-W-01) | 05:12
16:44 30  15:17 (WEAS) | 17:39 27  16:49 (WEA 4, 20:24 21:14 44 19:27 (WEA Z2-W-01) | 21:52
13 | 08:36 14:48 (WEA 5) | 07:53 16:23 (WEA 4 06:42 05:42 18:43 (WEA 22-W-01) | 05:11
16:45 29 15:17 (WEAS) |17:41 25  16:48 (WEA 4 20:25 21:16 43 19:26 (WEA Z2-W-01) | 21:53
14 | 08:36 14:49 (WEA 5) | 07:51 16:24 (WEA 4) 06:40 19:03 (WEA Z2-W-01) | 05:41 18:44 (WEA Z2-W-01) | 05:11
16:47 27 15:16 (WEAS) | 17:42 23 16:47 (WEA 4 20:27 11 19:14 (WEAZ2-W-01) | 21:17 42 19:26 (WEA Z2-W-01) | 21:54
15 | 08:35 14:50 (WEA 5) | 07:49 16:25 (WEA 4) 06:37 18:57 (WEA Z2-W-01) | 05:39 18:45 (WEA Z2-W-01) | 05:11
16:49 26 15:16 (WEAS) | 17:44 21 16:46 (WEA 4 20:29 20 19:17 (WEAZ2-W-01) | 21:19 40  19:25 (WEA Z2-W-01) | 21:54
16 | 08:34 14:51 (WEA 5) | 07:47 16:26 (WEA 4) 06:35 18:54 (WEA Z2-W-01) | 05:38 18:46 (WEA Z2-W-01) | 05:11
16:50 25  15:16 (WEAS) | 17:46 19  16:45 (WEA 4 20:30 26 19:20 (WEAZ2-W-01) | 21:20 38 19:24 (WEA Z2-W-01) | 21:55
17| 08:33 14:53 (WEA 5) | 07:45 16:28 (WEA 4 06:33 18152 (WEA Z2-W-01) | 05:36 18:47 (WEA Z2-W-01) | 05:11
16:52 22 15:15(WEAS) |17:48 15  16:43 (WEA 4 20:32 30 19:22 (WEAZ2-W-01) | 21:22 37  19:24 (WEA Z2-W-01) | 21:55
18 | 08:32 14:54 (WEA 5) | 07:43 16:31 (WEA 4 06:31 06:54 (WEA W) | 05:35 18:47 (WEA Z2-W-01) | 05:11
16:53 21 15:15(WEAS) [17:50 10  16:41 (WEA 4 20:34 37 19:24 (WEAZ2-W-01) | 21:24 35 19:22 (WEA Z2-W-01) | 21:56
19 | 08:31 14:56 (WEA 5) | 07:41 18:15 (WEA Z2-LF-05) | 06:29 06:52 (WEA W) | 05:33 18:49 (WEA Z2-W-01) | 05:11
16:55 18  15:14 (WEAS) | 17:52 1 18:16 (WEA Z2-LF-05) | 20:36 42  19:25 (WEAZ2-W-01) | 21:25 33 19:22 (WEA Z2-W-01) | 21:56
20 | 08:30 14:57 (WEA 5) | 07:39 18:13 (WEA Z2-LF-05) | 06:26 06:51 (WEA W) | 05:32 18:50 (WEA Z2-W-01) | 05:11
16:57 15 15:12 (WEAS) | 17:54 6 18:19 (WEA Z2-LF-05) | 20:37 47  19:26 (WEAZ2-W-01) | 21:27 31  19:21 (WEA Z2-W-01) | 21:56
21| 08:29 15:00 (WEA 5) | 07:37 18:12 (WEA Z2-LF-05) | 06:24 06:51 (WEA W) | 05:30 18:52 (WEA Z2-W-01) | 05:11
16:58 10  15:10 (WEA5) | 17:56 8  18:20 (WEA Z2-LF-05) | 20:39 48 19:27 (WEAZ2-W-01) | 21:28 28 19:20 (WEA Z2-W-01) | 21:57
22 | 08:28 07:35 1 (WEA Z2-LF-05) | 06:22 06:51 (WEA W) | 05:29 18:52 (WEA Z2-W-01) | 05:11
17:00 17:57 1 2 (WEA Z2-LF-05) | 20:41 50  19:28 (WEA Z2-W-01) | 21:29 26  19:18 (WEA Z2-W-01) | 21:57
23 | 08:27 07:33 1 (WEA Z2-LF-05) | 06:20 06:53 (WEA W) | 05:28 18:54 (WEA Z2-W-01) | 05:11
17:02 17:59 12 3 (WEA Z2-LF-05) | 20:42 48  19:29 (WEAZ2-W-01) | 21:31 23 19:17 (WEA Z2-W-01) | 21:57
24 | 08:25 07:31 1 (WEA Z2-LF-05) | 06:18 18:43 (WEA Z2-W-01) | 05:27 18:56 (WEA 22-W-01) | 05:12
17:04 18:01 11 18:22 (WEAZ2-LF-05) | 20:44 46 19:20 (WEAZ2-W-01) | 21:32 20  19:16 (WEA Z2-W-01) | 21:57
25 | 08:24 07:29 18:12 (WEA Z2-LF-05) | 06:16 18:42 (WEA Z2-W-01) | 05:25 18:58 (WEA 22-W-01) | 05:12
17:05 18:03 9 48 19:30 (WEAZ2-W-01) | 21:34 16  19:14 (WEA Z2-W-01) | 21:57
26 | 08:23 07:27 18:42 (WEA Z2-W-01) | 05:24 19:01 (WEA Z2-W-01) | 05:12
17:07 18:05 5 18:19 (WEA Z2-LF-05) | 20:48 48  19:30 (WEAZ2-W-01) | 21:35 11  19:12 (WEA Z2-W-01) | 21:57
27 | 08:21 07:25 06:12 18:41 (WEA Z2-W-01) | 05:23 05:13
17:09 18:07 20:49 49 19:30 (WEA Z2-W-01) | 21:36 21:57
28| 08:20 07:22 06:10 18:41 (WEA Z2-W-01) | 05:22 05:13
17:11 18:08 2051 49 19:30 (WEA Z2-W-01) | 21:37 21:57
29 | 08:19 16:29 (WEA 4) 06:08 18:40 (WEA Z2-W-01) | 05:21 05:14
17:13 9 16:38 (WEA4) 2053 50  19:30 (WEA Z2-W-01) | 21:39 21:57
30 | 08:17 16:27 (WEA 4) 06:06 18:40 (WEA Z2-W-01) | 05:20 05:14
17:14 14 16:41 (WEA 4) 20:54 50 19:30 (WEA Z2-W-01) | 21:40 21:57
31| 08:16 16:25 (WEA 4) 05:19
17:16 18 16:43 (WEA 4) 21:41
Sonnenscheinstunden | 258 217 416 486 500
astr.max.mogl.Beschattung 623 421 63 745 999

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-08 - Wichum 9, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmel
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Jauli JAugust ISeptember IOktober INovember IDezember

1105:15 05:52 18:53 (WEA Z2-W-01) | 06:42 07:32 07:26 15:51 (WEA 4) | 08:17 14:20 (WEA'5

21:56 21:224 45 19:38 (WEA Z2-W-01) | 20:22 19:12 17:05 28 16:19 (WEA4) [16:24 30 14:59 (WEA 5)

20516 05:53 18:52 (WEA 22-W-01) | 06:44 07:33 07:28 15:51 (WEA 4) | 08:19 14:28 (WEA 5)

21:56 21:23 46 19:38 (WEA Z2-W-01) | 20:19 19:09 17:03 28 16:19 (WEA4) |16:24 31 14:59 (WEAS)

310516 05:55 18:52 (WEA 22-W-01) | 06:45 07:35 07:29 15:51 (WEA 4) | 08:20 14:29 (WEA 5)

21:56 21:21 46 19:38 (WEA Z2-W-01) | 20:17 19:07 17:01 28 16:19 (WEA4) [16:23 31 15:00 (WEA 5)

4108:17 05:57 18:51 (WEA Z2-W-01) | 06:47 19:35 (WEA Z2-LF-04) | 07:37 07:31 15:51 (WEA 4) | 08:21 14:20 (WEA'5

21:55 2119 47 19:38 (WEAZ2-W-01) [ 20:15 6  19:41 (WEA Z2-LF-04) | 19:05 17:00 28 16:19 (WEA4) [16:22 32 15:01 (WEA5)

50518 05:58 18:51 (WEA 22-W-01) | 06:49 19:34 (WEA Z2-LF-04) | 07:38 07:33 15:52 (WEA 4) | 08:23 14:29 (WEA 5)

21:55 2117 48 19:39 (WEAZ2-W-01) | 20:13 9 19:43 (WEA Z2-LF-04) | 19:02 16:58 27 16:19 (WEA4) |16:22 33 15:02 (WEAS)

60519 06:00 18:50 (WEA 22-W-01) | 06:50 19:32 (WEA Z2-LF-04) | 07:40 07:35 15:52 (WEA 4) | 08:24 14:29 (WEA 5)

21:54 21116 49 19:39 (WEAZ2-W-01) [ 20:10 11  19:43 (WEA Z2-LF-04) | 19:00 16:56 26 16:18 (WEA4) [16:21 33 15:02 (WEA5)

7105:20 06:01 18:50 (WEA Z2-W-01) | 06:52 19:32 (WEA Z2-LF-04) | 07:42 07:37 15:53 (WEA 4) | 08:25 14:29 (WEA'5)

21:54 21114 49 19:39 (WEAZ2-W-01) [ 20:08 9  19:41 (WEA Z2-LF-04) | 18:58 1654 25 16:18(WEA4) [16:21 33 15:02 (WEAS)

80521 06:03 18:49 (WEA Z2-W-01) | 06:54 19:31 (WEA Z2-LF-04) | 07:43 07:39 15:54 (WEA 4) | 08:27 14:30 (WEA 5)

21:53 21:12 50  19:39 (WEAZ2-W-01) | 20:06 7  19:38 (WEA Z2-LF-04) | 18:56 1653 23 16:17 (WEA4) |16:21 33 15:03 (WEAS)

9] 05:22 06:05 18:49 (WEA 22-W-01) | 06:55 19:32 (WEA Z2-LF-04) | 07:45 07:40 15:55 (WEA 4) | 08:28 14:30 (WEA 5)

21:52 21110 50 19:39 (WEAZ2-W-01) [ 20:03 4  19:36 (WEA Z2-LF-04) | 18:53 1651 22 16:17 (WEA4) [16:20 34 15:04 (WEA 5)

10 | 05:23 06:06 18:49 (WEA 22-W-01) | 06:57 o7:47 07:42 15:56 (WEA 4) | 08:29 14:30 (WEA 5)

21:52 21:08 50  19:39 (WEA Z2-W-01) | 20:01 18:51 16:49 20 16:16 (WEA4) [16:20 34 15:04 (WEA5)

11 05:24 06:08 18:49 (WEA 22-W-01) | 06:59 07:49 07:44 15:56 (WEA 4) | 08:30 14:31 (WEA 5)

21:51 21:06 50 19:39 (WEA Z2-W-01) | 19:59 18:49 16:48 17 16:13 (WEA4) |16:20 33  15:04 (WEAS)

12 | 05:25 06:09 18:48 (WEA Z2-W-01) | 07:00 07:50 07:46 15:58 (WEA 4) | 08:31 14:31 (WEA 5)

21:50 21:04 50  19:38 (WEA Z2-W-01) | 19:56 18:47 16:46 14 16:12 (WEA4) [16:20 34 15:05 (WEA5)

13 | 05:26 06:11 18:49 (WEA 22-W-01) | 07:02 07:52 o07:47 16:01 (WEA 4) | 08:32 14:31 (WEA 5)

21:49 21:02 49 19:38 (WEA Z2-W-01) | 19:54 18:44 16:45 9 16:10 (WEA4) |16:20 34 15:05 (WEAS)

14 05:27 06:13 18:48 (WEA 22-W-01) | 07:03 07:54 07:49 08:33 14:32 (WEA 5)

21:48 21:00 50 19:38 (WEA Z2-W-01) | 19:52 18:42 16:43 16:20 34 15:06 (WEA5)

15 | 05:28 06:14 18:48 (WEA Z2-W-01) | 07:05 07:56 07:51 08:34 14:32 (WEA'S)

21:47 20:58 50 19:38 (WEA Z2-W-01) | 19:49 18:40 16:42 16:20 34 15:06 (WEA 5)

16 | 05:29 06:16 18:48 (WEA 22-W-01) | 07:07 07:57 07:53 08:35 14:33 (WEA 5)

21:46 20:56 48 19:36 (WEA Z2-W-01) | 19:47 18:38 16:40 16:20 34 15:07 (WEAS)

17 ] 05:31 19:12 (WEA 22-W-01) | 06:18 18:49 (WEA 22-W-01) | 07:08 19:04 (WEA Z2-LF-05) | 07:59 07:55 08:36 14:33 (WEA 5)

21:45 7 19:19 (WEAZ2-W-01) | 20:54 47  19:36 (WEAZ2-W-01) | 19:45 2 19:06 (WEA Z2-LF-05) | 18:36 16:39 16:20 35  15:08 (WEA5)

18 | 05:32 19:09 (WEA Z2-W-01) | 06:19 18:49 (WEA Z2-W-01) | 07:10 19:00 (WEA Z2-LF-05) | 08:01 07:56 08:36 14:33 (WEA'5

21:44 14 19:23 (WEAZ2-W-01) [ 20:52 47  19:36 (WEAZ2-W-01) | 19:42 8  19:08 (WEA Z2-LF-05) | 18:33 16:38 16:20 35  15:08 (WEA5)

19 ] 05:33 19:06 (WEA Z2-W-01) | 06:21 18:49 (WEA 22-W-01) | 07:12 18:58 (WEA Z2-LF-05) | 08:03 07:58 08:37 14:34 (WEA 5)

21:43 19 19:25 (WEAZ2-W-01) | 20:50 46  19:35 (WEAZ2-W-01) | 19:40 11  19:09 (WEA Z2-LF-05) | 18:31 16:36 16:21 34 15:08 (WEAS)

20 05:35 19:05 (WEA Z2-W-01) | 06:22 6:58 (WEA W) | 07:13 18:58 (WEA 22-LF-05) | 08:04 08:00 08:33 14:35 (WEA 5)

21:42 22 19:27 (WEAZ2-W-01) | 20:48 48  19:34 (WEAZ2-W-01) | 19:38 12  19:10 (WEA Z2-LF-05) | 18:20 16:35 16:21 34 15:09 (WEA 5)

21 05:36 19:04 (WEA Z2-W-01) | 06:24 06:56 (WEA W) | 07:15 18:57 (WEA Z2-LF-05) | 08:06 08:01 14:37 (WEA'S) | 08:38 14:35 (WEA 5)

21:40 24 19:28 (WEAZ2-W-01) [20:46 49  19:33 (WEAZ2-W-01) | 19:35 11  19:08 (WEA Z2-LF-05) | 18:27 16:34 9 14146 (WEAS) [16:21 34 15:09 (WEA 5)

22 05:37 19:02 (WEA 22-W-01) | 06:26 06:55 (WEA W) | 07:17 18:57 (WEA Z2-LF-05) | 08:08 08:03 14:33 (WEA'5) | 08:39 14:36 (WEA 5)

21:39 27 19:29 (WEAZ2-W-01) | 20:44 49 19:32 (WEAZ2-W-01) | 19:33 9 19:06 (WEA Z2-LF-05) | 18:25 16:33 15  14:48 (WEAS) |16:22 34 15:10 (WEAS)

23] 05:39 19:01 (WEA Z2-W-01) | 06:27 06:54 (WEA W) | 07:18 18:57 (WEA Z2-LF-05) | 08:10 08:05 14:32 (WEA'S) | 08:39 14:36 (WEA'5

21:33 29 19:30 (WEAZ2-W-01) [ 20:42 47  19:30 (WEAZ2-W-01) | 19:30 6  19:03 (WEA Z2-LF-05) | 18:23 16:32 18 14:50 (WEAS) [16:22 34 15:10 (WEA 5)

24| 05:40 19:00 (WEA Z2-W-01) | 06:29 06:56 (WEA W) | 07:20 18:58 (WEA Z2-LF-05) | 08:11 16:59 (WEA 4) | 08:06 14:31 (WEA'S) | 08:40 14:36 (WEA 5)

21:36 32 19:32 (WEAZ2-W-01) [20:39 42 19:29 (WEAZ2-W-01) | 19:28 3  19:01 (WEAZ2-LF-05) | 18:21 12 17:11 (WEA4) | 16:31 21 14152 (WEAS) | 16:23 34  15:10 (WEAS

25 05:41 18:59 (WEA 22-W-01) | 06:31 06:57 (WEA W) | 07:22 07:13 15:57 (WEA 4) | 08:08 14:31 (WEA 5) | 08:40 14:37 (WEA 5)

21:35 34 19:33 (WEAZ2-W-01) | 20:37 37  19:27 (WEA Z2-W-01) | 19:26 17:19 16 16:13 (WEA4) |16:29 22 1453 (WEAS) | 16:24 34 15:11 (WEAS)

26 05:43 18:57 (WEA Z2-W-01) | 06:32 18:55 (WEA Z2-W-01) | 07:23 o7:15 15:55 (WEA 4) | 08:10 14:29 (WEA'5) | 08:41 14:37 (WEA 5)

21:34 36 19:33 (WEAZ2-W-01) [20:35 30  19:25 (WEA Z2-W-01) | 19:23 17:17 20 16:15(WEA4) [16:29 25 1454 (WEAS) | 16:24 35  15:12 (WEAS)

27 | 05:44 18:57 (WEA Z2-W-01) | 06:34 18:58 (WEA 22-W-01) | 07:25 o7:17 15:54 (WEA 4) | 08:11 14:29 (WEA'5) | 08:41 14:38 (WEA 5)

21:32 38 19:35 (WEAZ2-W-01) | 20:33 25  19:23 (WEA Z2-W-01) | 19:21 17:15 22 16:16 (WEA4) |16:28 26 14:55 (WEAS) | 16:25 34 15:12 (WEASS)

28 05:46 18:56 (WEA 22-W-01) | 06:36 19:00 (WEA 22-W-01) | 07:27 07:19 15:53 (WEA 4) | 08:13 14:29 (WEA 5) | 08:41 14:38 (WEA 5)

21:31 39 19:35 (WEAZ2-W-01) [20:31 19 19:19 (WEA Z2-W-01) | 19:19 17:13 24 16:17 (WEA4) |16:27 28 1457 (WEAS) | 16:26 34 15:12 (WEASS)

29 05:47 18:56 (WEA Z2-W-01) | 06:37 19:04 (WEA Z2-W-01) | 07:28 07:20 15:52 (WEA 4) | 08:14 14:28 (WEA'S) | 08:41 14:38 (WEA'S

21:29 40 19:36 (WEAZ2-W-01) [ 20:28 10  19:14 (WEA Z2-W-01) | 19:16 17:11 26 16:18(WEA4) [16:26 29 1457 (WEAS) | 16:27 35  15:13 (WEAS)

30 | 05:49 18:54 (WEA 22-W-01) | 06:39 07:30 o7:22 15:52 (WEA 4) | 08:16 14:29 (WEA'5) | 08:41 14:39 (WEA 5)

21:27 42 19:36 (WEA Z2-W-01) | 20:26 19:14 17:09 26 16:18 (WEA4) |16:5 29 1458 (WEAS) | 16:28 34 15:13 (WEASS)

31 05:50 18:53 (WEA 22-W-01) | 06:40 o7:24 15:51 (WEA 4) 08:41 14:40 (WEA 5)

21:26 44 19:37 (WEA Z2-W-01) | 20:24 17:07 28 16:19 (WEA4) 16:29 34 15:14 (WEA5)

Sonnenscheinstunden | 503 454 381 331 265 243

astr.max.mogl Beschattung 247 1273 108 174 517 1041

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13

DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-09 - Wichum 10, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

JJanuar IFebruar IMarz IMai 1duni

1 08:41 08:14 16:59 (WEA 4) 06:04 19:44 (WEA Z2-W-01) | 05:18 19:40 (WEA Z2-W-01)
16:30 17:18 30 16 17:15 (WEA 4) 20:56 16 20:00 (WEAZ2-W-01) | 21:42 28 20:08 (WEA Z2-W-01)
2] 08:41 08:12 15:39 (WEA5) | 07:18 17:01 (WEA 4) 06:02 19:43 (WEA Z2-W-01) | 05:17 19:40 (WEA Z2-W-01)
16:31 17:20 29 16:08 (WEAS) [18:12 11  17:12 (WEA4) 20:58 20 20:03 (WEAZ2-W-01) | 21:43 27  20:07 (WEA Z2-W-01)
3] 08:41 15:41 (WEA 5) | 08:11 15:39 (WEA5) | 07:16 06:00 19:41 (WEA Z2-W-01) | 05:17 19:41 (WEA 22-W-01)
16:32 3 1544 (WEAS) | 17:22 28 16:07 (WEAS) | 18:14 20:59 24 20:05 (WEA Z2-W-01) | 2L:44 26 20:07 (WEA Z2-W-01)
4] 08:41 15:40 08:09 15:40 (WEA5) | 07:14 05:58 19:39 (WEA Z2-W-01) | 05:16 19:42 (WEA Z2-W-01)
16:33 8 1548 (WEAS) |17:24 26  16:06 (WEA) | 18:16 21:01 27 20:06 (WEAZ2-W-01) | 21:46 25  20:07 (WEA Z2-W-01)
5] 08:41 15:39 (WEA5) | 08:08 15:42 (WEA5) | 07:11 05:56 19:37 (WEA Z2-W-01) | 05:15 19:42 (WEA Z2-W-01)
16:3¢ 11 15:50 (WEAS) [17:26 22 16:04 (WEAS) | 18:17 21:03 29 20:06 (WEAZ2-W-01) | 21:47 24 20:06 (WEA Z2-W-01)
6 08:40 15:37 (WEA'5) | 08:06 15:44 (WEA5) | 07:09 05:54 19:37 (WEA Z2-W-01) | 05:14 19:43 (WEA 22-W-01)
16:36 14 1551 (WEAS) [17:27 20  16:04 (WEAS) | 18:19 21:04 31  20:08 (WEAZ2-W-01) | 21:48 23 20:06 (WEA Z2-W-01)
7 08:40 15:36 (WEA 5) | 08:04 15:46 (WEA 5) | 07:07 05:53 19:36 (WEA Z2-W-01) | 0514 19:44 (WEA 22-W-01)
16:37 16 1552 (WEA5) | 17:29 16 16:02 (WEA5) | 18:21 21:06 32 20:08 (WEAZ2-W-01) | 21:48 21 20:05 (WEA Z2-W-01)
808:39 15:36 (WEA5) | 08:02 15:50 (WEA5) | 07:05 05:51 19:35 (WEA Z2-W-01) | 05:13 19:45 (WEA Z2-W-01)
16:38 18 15:54 (WEAS) [17:31 8 1558 (WEAS) | 18:23 21:08 34  20:09 (WEAZ2-W-01) | 21:49 20  20:05 (WEA Z2-W-01)
9 08:39 15:36 (WEA5) | 08:01 07:02 05:49 19:35 (WEA Z2-W-01) | 05:13 19:46 (WEA Z2-W-01)
16:40 19 15:55 (WEAS) | 17:33 18:25 21:09 35 20:10 (WEAZ2-W-01) | 21550 19 20:05 (WEA Z2-W-01)
10 | 08:38 15:35 (WEA5) | 07:59 07:00 05:47 19:34 (WEA Z2-W-01) | 05:12 19:46 (WEA Z2-W-01)
16:41 21 15:56 (WEAS) | 17:35 18:26 21111 36 20:10 (WEAZ2-W-01) | 21551 18 20:04 (WEA Z2-W-01)
11| 08:38 15:35 (WEA 5) | 07:57 06:58 05:46 19:33 (WEA Z2-W-01) | 05:12 19:48 (WEA 22-W-01)
16:42 23 15358 (WEAS) | 17:37 18:28 21:13 37 20:10 (WEAZ2-W-01) | 21552 16 20:04 (WEA Z2-W-01)
12 | 08:37 15:35 (WEA5) | 07:55 06:56 05:44 19:34 (WEA Z2-W-01) | 05:12 19:49 (WEA Z2-W-01)
16:44 24 15:59 (WEAS) | 17:39 18:30 21:14 36 20:10 (WEAZ2-W-01) | 21552 15 20:04 (WEA Z2-W-01)
13 | 08:36 15:34 (WEA5) | 07:53 06:53 05:42 19:33 (WEA Z2-W-01) | 05:11 19:50 (WEA Z2-W-01)
16:45 26 16:00 (WEAS) | 17:41 18:32 21:16 37  20:10 (WEAZ2-W-01) | 21553 13 20:03 (WEA Z2-W-01)
14| 08:36 15:34 (WEA5) | 07:51 17:02 (WEA 4) | 06:51 05:41 19:33 (WEA Z2-W-01) | 05:11 19:50 (WEA Z2-W-01)
16:47 27 16:01 (WEAS) [17:42 11  17:13 (WEA4) | 18:33 21117 38 20:11 (WEAZ2-W-01) | 21554 12 20:02 (WEA Z2-W-01)
15 08:35 15:34 (WEA5) | 07:49 17:00 (WEA 4) | 06:49 05:39 19:33 (WEA Z2-W-01) | 05:11 19:51 (WEA 22-W-01)
16:49 28 16:02 (WEAS) | 17:44 15 5 18:35 21:19 37 20:10 (WEA Z2-W-01) | 21554 11 20:02 (WEA Z2-W-01)
16 | 08:34 15:34 (WEA'5) | 07:47 06:46 05:38 19:33 (WEA Z2-W-01) | 05:11 19:51 (WEA Z2-W-01)
16:50 29 16:03 (WEAS) [17:46 19 18:37 21:20 38 20:11 (WEAZ2-W-01) | 21555 11 20:02 (WEA Z2-W-01)
17 | 08:33 15:34 (WEA5) | 07:45 06:44 05:36 19:33 (WEA Z2-W-01) | 05:11 19:52 (WEA 22-W-01)
16:52 30 16:04 (WEAS) [17:48 21 18:39 21:22 38 20:11 (WEAZ2-W-01) | 21555 9 20:01 (WEA Z2-W-01)
18 | 08:32 15:34 (WEA5) | 07:43 06:42 05:35 19:33 (WEA Z2-W-01) | 05:11 19:53 (WEA 22-W-01)
16:53 31 16:05 (WEAS) [17:50 23 18:40 21:24 37 20:10 (WEAZ2-W-01) | 21556 8  20:01 (WEA Z2-W-01)
19 08:31 15:34 (WEA5) | 07:41 06:39 05:33 19:33 (WEA Z2-W-01) | 05:11 19:53 (WEA 22-W-01)
16555 32 16:06 (WEAS) | 17:52 24 18:42 21:25 38 20:11 (WEAZ2-W-01) | 21556 8  20:01 (WEA Z2-W-01)
20 | 08:30 15:33 (WEA5) | 07:39 06:37 05:32 19:34 (WEA Z2-W-01) | 05:11 19:55 (WEA Z2-W-01)
16:57 32 16:05 (WEAS) |17:54 25 18:44 21:26 37 20:11 (WEAZ2-W-01) | 21556 7 20:02 (WEA Z2-W-01)
21 08:29 15:34 (WEA'5) | 07:37 06:35 05:30 19:34 (WEA Z2-W-01) | 05:11 19:55 (WEA 22-W-01)
16:58 32 16:06 (WEAS) [17:55 26 18:46 21:28 37 20:11 (WEAZ2-W-01) | 21557 7 20:02 (WEA Z2-W-01)
22 08:28 15:34 (WEA5) | 07:35 06:32 05:29 19:34 (WEA Z2-W-01) | 05:11 19:55 (WEA 22-W-01)
17:00 33 16:07 (WEAS) | 17:57 26 18:47 21:20 36 2010 (WEAZ2-W-01) | 21557 7 20:02 (WEA Z2-W-01)
23 08:27 15:33 (WEA5) | 07:33 06:30 05:28 19:34 (WEA Z2-W-01) | 05:11 19:54 (WEA 22-W-01)
17:02 34 1607 (WEAS5) | 17:59 26 18:49 21:31 36 20:10 (WEAZ2-W-01) | 21557 8 20:02 (WEA Z2-W-01)
24| 08:25 15:34 (WEA5) | 07:31 06:28 05:27 19:35 (WEA Z2-W-01) | 05:12 19:55 (WEA Z2-W-01)
17:04 34 16:08 (WEAS) | 18:01 26 18:51 21:32 35 20:10 (WEAZ2-W-01) | 21557 8  20:03 (WEA Z2-W-01)
25| 08:24 15:35 (WEA5) | 07:29 06:25 05:25 19:35 (WEA Z2-W-01) | 05:12 19:54 (WEA Z2-W-01)
17:05 34 16:09 (WEAS) [18:03 24 18:53 21:3¢ 35  20:10 (WEAZ2-W-01) | 21557 9 20:03 (WEA Z2-W-01)
26 | 08:23 15:34 (WEA5) | 07:27 06:23 05:24 19:36 (WEA Z2-W-01) | 05:12 19:54 (WEA 22-W-01)
17:07 34 16:08 (WEAS) | 18:05 23 18:54 21:35 33 20:09 (WEAZ2-W-01) | 21557 9 20:03 (WEA Z2-W-01)
27 08:21 15:35 (WEA5) | 07:25 06:21 05:23 19:36 (WEA Z2-W-01) | 05:13 19:54 (WEA 22-W-01)
17:09 34 16:09 (WEAS) | 18:07 22 18:56 21:36 33 20:09 (WEAZ2-W-01) | 21557 11 20:05 (WEA Z2-W-01)
28| 08:20 15:35 (WEA5) | 07:22 06:18 05:22 19:37 (WEA Z2-W-01) | 05:13 19:53 (WEA Z2-W-01)
17:11 34 16:09 (WEAS) | 18:08 19 18:58 21:37 32 20:09 (WEAZ2-W-01) | 21557 12 20:05 (WEA Z2-W-01)
29| 08:19 15:35 (WEA 5, 07:16 05:21 19:37 (WEA Z2-W-01) | 05:14 19:53 (WEA Z2-W-01)
17:13 33 16:08 (WEAS) 19:59 21:39 31 20:08 (WEAZ2-W-01) | 21557 13 20:06 (WEA Z2-W-01)
30| 08:17 15:36 (WEA'5 07:14 19:48 (WEA 22-W-01) | 05:20 19:39 (WEA Z2-W-01) | 0514 19:52 (WEA Z2-W-01)
17:14 33 16:09 (WEAS 20:01 9 19:57 (WEAZ2-W-01) | 21:40 30  20:09 (WEA Z2-W-01) | 21:57 15 20:07 (WEA Z2-W-01)

31 08:16 15:37 (WEA'S) 07:11 05:19 19:39 (WEA 22-W-01)

17:16 31  16:08 (WEAS) 20:03 21:41 29 20:08 (WEA Z2-W-01)

Sonnenscheinstunden | 258 217 367 416 486 500
astr.max. mogl Beschattung 758 509 27 9 1024 440

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-09 - Wichum 10, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1duli |August |SeptembefOktober INovember | Dezember
1105115 19:52 (WEA Z2-W-01) | 05:52 19:44 (WEA Z2-W-01) | 06:42 | 07:32 | 07:26 | 08:17 15:17 (WEA5)
|21:56 16 20:08 (WEA Z2-W-01) | 21:24 37  20:21 (WEA Z2-W-01) | 20:22 | 19:12 | 17:05 ]16:24 23 15:40 (WEA5)
205116 19:52 (WEA Z2-W-01) | 05:53 19:44 (WEA Z2-W-01) | Of | 07:33 | 07:28 | 08:19 15:18 (WEA 5)
21556 17 20:09 (WEA Z2-W-01) | 21:22 36  20:20 (WEA Z2-W-01) 19:09 17:03 16:24 22 15:40 (WEA5)
3105116 19:51 (WEA Z2-W-01) | 05:55 19:45 (WEA 22-W-01) 07:35 07:29 1519 (WEA 5) | 08:20 15:20 (WEA 5)
21556 18 20:09 (WEA Z2-W-01) | 21:21 35  20:20 (WEA Z2-W-01) 19:07 17:01 10 15:20 (WEAS) | 16:23 20  15:40 (WEA5)
405:17 19:51 (WEA Z2-W-01) | 05:57 19:45 (WEA Z2-W-01) 07:37 07:31 15:16 (WEA 5) | 08:21 15:20 (WEA 5)
21:55 19 20:10 (WEAZ2-W-01) | 21:19 34 20:19 (WEA Z2-W-01) 19:05 17:00 16 15:32 (WEAS) | 16:22 19 15:39 (WEA5)
5] 05:18 19:50 (WEA Z2-W-01) | 05:58 19:46 (WEA Z2-W-01) 07:38 07:33 15:14 (WEA 5) | 08:23 15:22 (WEA 5)
21:55 21 20:11 (WEAZ2-W-01) [ 21:17 33 20:19 (WEA Z2-W-01) 19:02 16:58 20 15:34 (WEAS) [ 16:22 17  15:39 (WEA5)
6 05:19 19:50 (WEA Z2-W-01) | 06:00 19:46 (WEA Z2-W-01) 07:40 07:35 15:12 (WEA 5) | 08:24 15:23 (WEA 5)
21554 22 20:12 (WEA Z2-W-01) | 21:16 32 20:18 (WEA Z2-W-01) 19:00 16:56 23 15:35 (WEAS) | 16:21 15  15:38 (WEA5)
7105:20 19:50 (WEA Z2-W-01) | 06:01 19:47 (WEA Z2-W-01) 07:42 07:37 15:11 (WEA 5) | 08:25 15:25 (WEA 5)
21554 23 20:13 (WEA Z2-W-01) | 21:14 30  20:17 (WEA Z2-W-01) 18:58 16:54 26 15:37 (WEAS) | 16:21 11  15:36 (WEA5)
8] 05:21 19:49 (WEA Z2-W-01) | 06:03 19:47 (WEA 22-W-01) 07:43 07:38 15110 (WEA 5) | 08:27 15:27 (WEA 5)
21553 25 20:14 (WEAZ2-W-01) | 21112 29 20:16 (WEA Z2-W-01) 18:56 16:53 28 15:38 (WEAS) |16:21 9  15:36 (WEAS)
9]05:22 19:48 (WEA Z2-W-01) | 06:05 19:49 (WEA Z2-W-01) 07:45 07:40 15:09 (WEA 5) | 08:28 15:30 (WEA 5)
21152 25 20:13 (WEAZ2-W-01) [ 21:10 26 20:15 (WEA Z2-W-01) 18:53 16:51 30 15:39 (WEAS) [ 16:20 4 15:34 (WEA5)
10 | 05:23 19:48 (WEA Z2-W-01) | 06:06 19:50 (WEA Z2-W-01) 07:47 07:42 15:08 (WEA 5) | 08:29
21352 26 20:14 (WEAZ2-W-01) | 21:08 23  20:13 (WEA Z2-W-01) 18:51 16:49 30 15:38 (WEAS) | 16:20
11| 05:24 19:47 (WEA Z2-W-01) | 06:08 19:52 (WEA Z2-W-01) 07:49 17:37 (WEA 4) | 07:44 15:07 (WEA 5) | 08:30
21551 28 20:15 (WEA Z2-W-01) | 21:06 19  20:11 (WEA Z2-W-01) 18:49 6 17:43 (WEA4)|16:48 32  15:39 (WEAS) | 16:20
12 | 05:25 19:47 (WEA Z2-W-01) | 06:09 19:53 (WEA 22-W-01) 07:50 17:33 (WEA 4) | 07:46 15:07 (WEA 5) | 08:31
21:50 29 20:16 (WEA Z2-W-01) | 21:04 15  20:08 (WEA Z2-W-01) 18:47 14 17:47 (WEA4) | 16:46 33  15:40 (WEA5) | 16:20
13| 05:26 19:46 (WEA Z2-W-01) | 06:11 19:58 (WEA Z2-W-01) 07:52 17:31 (WEA 4) | 07:47 15:07 (WEA 5) | 08:32 14:21 (WEA 6
21:49 30 20:16 (WEAZ2-W-01) [ 21:02 6  20:04 (WEA Z2-W-01) 18:44 17 17:48 (WEA4) | 16:45 33  15:40 (WEAS) [ 16:20 4 14125 (WEA 6
14 | 05:27 19:47 (WEA Z2-W-01) | 06:13 07:54 17:29 (WEA 4) | 07:49 15:07 (WEA 5) | 08:33 14:20 (WEA 6]
21:48 31 20:18 (WEA Z2-W-01) | 21:00 18:42 21 17:50 (WEA4) | 16:43 33  15:40 (WEA5) [ 16:20 7  14:27 (WEA 6
15 | 05:28 19:47 (WEA Z2-W-01) | 06:14 07:55 17:27 (WEA 4) | 07:51 15:07 (WEA 5) | 08:34 14:20 (WEA 6]
21:47 31 20:18 (WEA Z2-W-01) | 20:58 18:40 23 17:50 (WEA4) | 16:42 34 15:41 (WEAS5) [16:20 9  14:29 (WEA6
16 | 05:29 19:46 (WEA Z2-W-01) | 06:16 07:57 17:26 (WEA 4) | 07:53 15:07 (WEA 5) | 08:35 14:20 (WEA 6
21:46 32 20:18 (WEA Z2-W-01) | 20:56 18:38 24 17:50 (WEA4) | 16:40 34 15:41 (WEAS5) [16:20 10 14:30 (WEA 6
17 | 05:31 19:46 (WEA Z2-W-01) | 06:17 07:59 17:26 (WEA 4) | 07:55 15:08 (WEA 5) | 08:36 14:20 (WEA 6
21:45 33 20:19 (WEA Z2-W-01) | 20:54 18:36 25 17:51 (WEA4) | 16:39 34 15:42 (WEAS5) [16:20 11  14:31 (WEA 6
18 | 05:32 19:45 (WEA Z2-W-01) | 06:19 08:01 17:25 (WEA 4) | 07:56 15:08 (WEA 5) | 08:36 14:19 (WEA 6]
21:44 34 20:19 (WEA Z2-W-01) | 20:52 18:33 26 17:51 (WEA4) | 16:38 34 15:42 (WEA5) [ 16:20 12 14:31 (WEA 6
19 | 05:33 19:45 (WEA Z2-W-01) | 06:21 08:02 17:25 (WEA 4) | 07:58 15:08 (WEA 5) | 08:37 14:20 (WEA 6]
21:43 34 20:19 (WEA Z2-W-01) | 20:50 18:31 26 17:51 (WEA4) | 16:36 34 15:42 (WEAS5) [ 16:21 12 14:32 (WEA6
20 | 05:35 19:45 (WEA Z2-W-01) | 06:22 08:04 17:25 (WEA 4) | 08:00 15:09 (WEA 5) | 08:38 14:20 (WEA 6
21:42 35 20:20 (WEA Z2-W-01) | 20:48 18:20 26 17:51 (WEA4) | 16:35 33 15:42 (WEAS5) [ 16:21 13  14:33 (WEA6
21| 05:36 19:45 (WEA Z2-W-01) | 06:24 08:06 17:25 (WEA 4) | 08:01 15:10 (WEA 5) | 08:38 14:20 (WEA 6
21:40 35  20:20 (WEA Z2-W-01) | 20:46 18:27 26 17:51 (WEA4) | 16:34 32 15:42 (WEAS5) [16:21 13 14:33 (WEA 6
22 | 05:37 19:44 (WEA Z2-W-01) | 06:26 08:08 17:25 (WEA 4) | 08:03 15:09 (WEA 5) | 08:39 14:21 (WEA 6)
21:39 36 20:20 (WEA Z2-W-01) | 20:44 18:25 25 17:50 (WEA4) | 16:33 33  15:42 (WEAS) [ 16:22 13 14:34 (WEA 6)
23| 05:39 19:44 (WEA Z2-W-01) | 06:27 08:10 17:25 (WEA 4) | 08:05 15:10 (WEA 5) | 08:39 14:21 (WEA 6)
21:38 36 20:20 (WEA Z2-W-01) | 20:42 18:23 24 17:49 (WEA4) | 16:32 32 15:42 (WEA5) | 16:22 13 14:34 (WEA 6
24 | 05:40 19:44 (WEA Z2-W-01) | 06:29 08:11 17:26 (WEA 4) | 08:06 15:11 (WEA 5) | 08:40 14:22 (WEA 6
21:36 37 20:21 (WEA Z2-W-01) | 20:39 18:21 22 17:48 (WEA4) | 16:31 31 15:42 (WEAS5) [ 16:23 12 14:34 (WEA 6
25 | 05:41 19:44 (WEA Z2-W-01) | 06:31 07:13 16:27 (WEA 4) | 08:08 15:12 (WEA 5) | 08:40 14:23 (WEA 6
21:35 37 20:21 (WEA Z2-W-01) | 20:37 17:19 20 16:47 (WEA4) | 16:29 30 15:42 (WEAS5) [ 16:24 12 14:35 (WEA 6
26 | 05:43 19:43 (WEA Z2-W-01) | 06:32 07:15 16:28 (WEA 4) | 08:10 15:12 (WEA 5) | 08:40 14:24 (WEA 6
21:34 38 20:21 (WEA Z2-W-01) | 20:35 17:17 18 16:46 (WEA4) | 16:29 29 15:41 (WEAS5) [16:24 11  14:35 (WEA 6
27 | 05:44 19:44 (WEA Z2-W-01) | 06:34 07:17 16:30 (WEA 4) | 08:11 15:13 (WEA 5) | 08:41 14:24 (WEA 6]
21:32 38 20:22 (WEA Z2-W-01) | 20:33 17:15 14 16:44 (WEA4) | 16:28 28  15:41 (WEA5) [ 16:25 11  14:35 (WEA 6
28 | 05:46 19:43 (WEA Z2-W-01) | 06:36 07:19 16:33 (WEA 4) | 08:13 15:14 (WEA 5) | 08:41 14:25 (WEA 6
21:31 38 20:21 (WEA Z2-W-01) | 20:31 17:13 9 16142 (WEA4) | 16:27 27 15:41 (WEAS5) [16:26 10  14:35 (WEA 6)
29 | 05:47 19:44 (WEA Z2-W-01) | 06:37 07:20 08:14 15:15 (WEA 5) | 08:41 14:26 (WEA 6)
21:20 38 20:22 (WEA Z2-W-01) | 20:28 17:11 16:26 25 1540 (WEAS) | 16:27 9  14:35 (WEA6)
30 | 05:49 19:44 (WEA Z2-W-01) | 06:39 07:22 08:16 15:16 (WEA 5) | 08:41 14:28 (WEA 6)
21:27 37 20:21 (WEA Z2-W-01) | 20:26 17:09 16:25 24 1540 (WEAS) | 16:28 6  14:34 (WEA6)
31| 05:50 19:43 (WEA Z2-W-01) | 06:40 07:24 08:41
21:26 37 20:20 (WEA Z2-W-01) | 20:24 17:07 16:29
Sonnenscheinstunden | 503 454 381 331 265 243
astr.max.mogl.Beschattung | 936 | 355 | | 366 | 808 | 328

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231616 /18 WINAPRO .
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Projekt:

NE-2022-03_007 WP Heek

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick

+49 (0)160 40 24 579

SHADOW - Kalender

Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

Berechnung: Gesamtbelastung Schattenrezeptor: SR-10 - Wichum 11, 48619 Heek
Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

[Januar | Februar | Méarz 1April I Mai [Juni
1]08:41 14:29 (WEA 6) | 08:14 16:06 (WEA 5) | 07:20 17:24 (WEA 4) | 07:09 | 06:04 | 05:18
116:30 36  15:05 (WEA6) | 17:18 27  16:33 (WEAS5) | 18:10 17  17:41 (WEA 4) [ 20:05 | 20:56 | 21:42
2] 08:41 14:30 (WEA 6) | 08:12 16:06 (WEA 5) | 07:18 17:23 (WEA 4) | 07:07 | 06:02 | 05:17
| 16:31 36 15:06 (WEA 6) | 17:20 29 16:35 (WEA 5) | 18:12 20 17:43 (WEA 4) | 20:06 | 20:58 | 21:43
3] 08:41 14:30 (WEA 6) | 08:11 16:05 (WEA 5) | 07:16 17:21 (WEA 4) | 07:05 | 06:00 | 05:17
116:32 35 15:05(WEA6) | 17:22 31  16:36 (WEAS5) | 18:14 22  17:43 (WEA 4) [ 20:08 | 20:59 | 21:44
4] 08:41 14:31 (WEA 6) | 08:09 16:04 (WEA 5) | 07:14 17:20 (WEA 4) | 07:02 | 05:58 | 05:16
116:33 35 15:06 (WEA6) | 17:24 33  16:37 (WEA5) | 18:16 24  17:44 (WEA4) [ 20:10  |21:01 | 21:46
5| 08:40 14:31 (WEA 6) | 08:08 16:03 (WEA 5) | 07:11 17:19 (WEA 4) | 07:00 | 05:56 | 05:15
116:34 35 15:06 (WEA6) | 17:26 34  16:37 (WEAS5) | 18:17 26  17:45 (WEA4) [ 20:12 | 21:03 | 21:47
6| 08:40 14:32 (WEA 6) | 08:06 16:03 (WEA 5) | 07:09 17:18 (WEA 4) | 06:58 | 05:54 | 05:14
]16:36 34  15:06 (WEA6) | 17:27 36  16:39 (WEA5) | 18:19 27  17:45 (WEA4) [ 20:13 | 21:04 | 21:48
71 08:40 14:32 (WEA 6) | 08:04 16:03 (WEA 5) | 07:07 17:18 (WEA 4) | 06:55 | 05:53 | 05:14
116:37 34  15:06 (WEA6) | 17:29 36  16:39 (WEAS5) | 18:21 27  17:45 (WEA4) [ 20:15  |21:06 | 21:48
8] 08:39 14:34 (WEA 6) | 08:02 16:02 (WEA 5) | 07:05 17:18 (WEA 4) | 06:53 | 05:51 | 05:13
]16:38 33  15:07 (WEA6) | 17:31 38  16:40 (WEA5) | 18:23 27  17:45 (WEA4) [ 20:17  |21:08 | 21:49
9] 08:39 14:34 (WEA 6) | 08:01 16:02 (WEA 5) | 07:02 17:18 (WEA 4) | 06:51 | 05:49 | 05:13
116:40 33 15:07 (WEA6) | 17:33 38  16:40 (WEAS5) | 18:25 27  17:45 (WEA4) [ 20:18  |21:09 | 21:50
10 | 08:38 14:35 (WEA 6) | 07:59 16:02 (WEA 5) | 07:00 17:17 (WEA 4) | 06:49 | 05:47 | 05:12
]16:41 31 15:06 (WEA6) | 17:35 38  16:40 (WEA5) | 18:26 27  17:44 (WEA4) [ 20:20  |21:11 | 21:51
11| 08:38 14:36 (WEA 6) | 07:57 16:02 (WEA 5) | 06:58 17:18 (WEA 4) | 06:46 | 05:46 | 05:12
116:43 31 15:07 (WEA6) | 17:37 38  16:40 (WEAS5) | 18:28 26  17:44 (WEA4) [ 20:22  |21:13 | 21:52
12 ] 08:37 14:37 (WEA 6) | 07:55 16:02 (WEA 5) | 06:56 17:18 (WEA 4) | 06:44 | 05:44 | 05:12
|16:44 30 15:07 (WEA6) | 17:39 38  16:40 (WEA5) | 18:30 25  17:43 (WEA4) [ 20:24 | 21:14 | 21:52
13 | 08:36 14:38 (WEA 6) | 07:53 16:02 (WEA 5) | 06:53 17:18 (WEA 4) | 06:42 | 05:42 | 05:11
116:45 29 15:07 (WEA6) | 17:41 38  16:40 (WEAS5) | 18:32 23  17:41 (WEA4) [ 20:25  |21:16 | 21:53
14 ] 08:36 14:39 (WEA 6) | 07:51 16:02 (WEA 5) | 06:51 17:20 (WEA 4) | 06:40 | 05:41 | 05:11
|16:47 27 15:06 (WEA6) | 17:42 38  16:40 (WEAS5) | 18:33 20  17:40 (WEA 4) | 20:27  |21:17 | 21:54
15 | 08:35 14:40 (WEA 6) | 07:49 16:02 (WEA 5) | 06:49 17:21 (WEA 4) | 06:37 | 05:39 | 05:11
116:49 26 15:06 (WEA6) | 17:44 38  16:40 (WEAS5) | 18:35 18  17:39 (WEA4) [ 20:29  |21:19 | 21:54
16 | 08:34 14:41 (WEA 6) | 07:47 16:03 (WEA 5) | 06:46 17:23 (WEA 4) | 06:35 | 05:38 | 05:11
|16:50 25  15:06 (WEA6) | 17:46 37  16:40 (WEAS5) | 18:37 12  17:35 (WEA4) | 20:30  |21:20 | 21:55
17 | 08:33 14:43 (WEA 6) | 07:45 16:03 (WEA 5) | 06:44 106:33 | 05:36 | 05:11
116:52 22 15:05 (WEA6) | 17:48 36  16:39 (WEA5) | 18:39 120:32 | 21:22 | 2155
18 | 08:32 14:44 (WEA 6) | 07:43 16:04 (WEA 5) | 06:42 106:31 | 05:35 | 05:11
]16:53 20  15:04 (WEA6) | 17:50 35  16:39 (WEA 5) | 18:40 120:34 | 21:24 | 21:56
19 | 08:31 14:46 (WEA 6) | 07:41 16:05 (WEA 5) | 06:39 106:29 ] 05:33 ] 05:11
116:55 17  15:03 (WEA6) | 17:52 33  16:38 (WEA5) | 18:42 120:36 | 21:25 | 21:56
20 | 08:30 14:48 (WEA 6) | 07:39 16:06 (WEA 5) | 06:37 106:26 | 05:32 | 05:11
|16:57 13  15:01 (WEA6) | 17:54 31  16:37 (WEA5) | 18:44 120:37  |21:26 | 21:56
21 08:29 14:52 (WEA 6) | 07:37 16:06 (WEA 5) | 06:35 106:24 | 05:30 | 05:11
| 16:58 6 14:58 (WEA6) | 17:56 29  16:35 (WEA 5) | 18:46 120:39 | 21:28 | 21:57
22| 08:28 | 07:35 16:08 (WEA 5) | 06:32 106:22 | 05:29 | 05:11
| 17:00 |17:57 26  16:34 (WEA5) | 18:47 120:41 | 21:29 | 21:57
23 | 08:27 | 07:33 16:10 (WEA 5) | 06:30 106:20 | 05:28 | 05:11
| 17:02 |17:59 22  16:32 (WEA5) | 18:49 120:42 | 21:31 | 21:57
24| 08:25 | 07:31 16:13 (WEA 5) | 06:28 106:18 | 05:27 | 05:12
| 17:04 |18:01 16  16:29 (WEA5) | 18:51 120:44 | 21:32 | 21:57
25| 08:24 | 07:29 16:18 (WEA 5) | 06:25 106:16 | 05:25 | 05:12
| 17:05 | 18:03 7 16:25 (WEA5) | 18:53 |20:46 | 21:34 | 21:57
26 | 08:23 | 07:27 1 06:23 106:14 | 05:24 | 05:12
| 17:07 | 18:05 | 18:54 120:48 | 21:35 | 21:57
27 08:21 | 07:25 | 06:21 106:12 | 05:23 | 05:13
| 17:09 | 18:07 | 18:56 120:49 | 21:36 | 21:57
28 | 08:20 16:14 (WEA 5) | 07:22 17:27 (WEA 4) | 06:18 106:10 | 05:22 | 05:13
|17:11 10 16:24 (WEA5) | 18:08 12  17:39 (WEA 4) | 18:58 120:51 | 21:37 | 21:57
29 ] 08:19 16:11 (WEA 5) | | 07:16 | 06:08 | 05:21 | 05:14
117:13 16  16:27 (WEA5) | | 19:59 120:53 | 21:39 | 21:57
30 | 08:17 16:10 (WEA 5) | | 07:14 106:06 | 05:20 | 05:14
| 17:14 20  16:30 (WEA5) | | 20:01 | 20:54 | 21:40 | 21:57
31| 08:16 16:08 (WEA 5) | | 07:11 | 105:19 |
117:16 24  16:32 (WEA5) | | 20:03 | |21:41 |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
astr.max.mogl.Beschattung | 658 | 814 | 368 | | |

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

oros2023 1616 /10 WINAPRO «

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-10 - Wichum 11, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Juli |August | September | Oktober | November | Dezember
1]105:15 | 05:52 | 06:42 1 07:32 17:58 (WEA 4) | 07:26 15:31 (WEA 5) | 08:17 14:18 (WEA 6)
|21:56 | 21:24 | 20:22 119:12 24 18:22 (WEA4) | 17:05 39  16:10 (WEA5) | 16:24 31 14:49 (WEA 6)
2]05:16 | 05:53 | 06:44 | 07:33 17:57 (WEA 4) | 07:28 15:32 (WEA 5) | 08:19 14:18 (WEA 6)
|21:56 | 21:22 | 20:19 119:09 25 18:22 (WEA4) | 17:03 38  16:10 (WEA5) | 16:24 32 14:50 (WEA 6)
3]05:16 | 05:55 | 06:45 | 07:35 17:55 (WEA 4) | 07:29 15:32 (WEA 5) | 08:20 14:18 (WEA 6)
|21:56 | 21:21 | 20:17 119:07 27  18:22 (WEA4) | 17:01 37  16:09 (WEA5) | 16:23 33 14:51 (WEA 6)
4105:17 | 05:57 | 06:47 | 07:37 17:55 (WEA 4) | 07:31 15:33 (WEA 5) | 08:21 14:18 (WEA 6)
|21:55 | 21:19 | 20:15 119:05 27  18:22 (WEA4) | 17:00 36  16:09 (WEA5) | 16:22 33 14:51 (WEA6)
5]05:18 | 05:58 | 06:49 | 07:38 17:55 (WEA 4) | 07:33 15:33 (WEA 5) | 08:23 14:18 (WEA 6)
|21:55 | 21:17 | 20:13 119:02 27 18:22 (WEA4) | 16:58 35  16:08 (WEA5) | 16:22 34 14:52 (WEA 6)
6]05:19 | 06:00 | 06:50 | 07:40 17:54 (WEA 4) | 07:35 15:34 (WEA 5) | 08:24 14:18 (WEA 6)
|21:54 | 21:16 | 20:10 119:00 27 18:21 (WEA4) | 16:56 34  16:08 (WEA5) | 16:22 34 14:52 (WEA 6)
7105:20 | 06:01 | 06:52 | 07:42 17:54 (WEA 4) | 07:37 15:35 (WEA 5) | 08:25 14:18 (WEA 6)
|21:54 | 21:14 | 20:08 118:58 27 18:21 (WEA4) | 16:54 32  16:07 (WEA5) | 16:21 35  14:53 (WEA 6)
8]05:21 | 06:03 | 06:54 | 07:43 17:54 (WEA 4) | 07:38 15:36 (WEA 5) | 08:27 14:19 (WEA 6)
|21:53 | 21:12 | 20:06 118:56 27 18:21 (WEA4) | 16:53 30  16:06 (WEA5) | 16:21 35  14:54 (WEA 6)
9]05:22 | 06:05 | 06:55 | 07:45 17:54 (WEA 4) | 07:40 15:37 (WEA 5) | 08:28 14:19 (WEA 6)
|21:52 | 21:10 | 20:03 118:53 26 18:20 (WEA4) | 16:51 29  16:06 (WEA 5) | 16:20 35  14:54 (WEA 6)
10]05:23 | 06:06 | 06:57 | 07:47 17:54 (WEA 4) | 07:42 15:37 (WEA 5) | 08:29 14:19 (WEA 6)
|21:52 | 21:08 | 20:01 118:51 24  18:18 (WEA4) | 16:49 27  16:04 (WEA5) | 16:20 36 14:55 (WEA 6)
11]05:24 | 06:08 | 06:59 | 07:49 17:55 (WEA 4) | 07:44 15:39 (WEA 5) | 08:30 14:19 (WEA 6)
|21:51 | 21:06 | 19:59 118:49 22 18:17 (WEA4) | 16:48 23 16:02 (WEA5) | 16:20 36 14:55 (WEA 6)
12]05:25 | 06:09 | 07:00 | 07:50 17:57 (WEA 4) | 07:46 15:41 (WEA 5) | 08:31 14:20 (WEA 6)
121:50 | 21:04 | 19:56 118:47 19 18:16 (WEA4) | 16:46 20  16:01 (WEA5) | 16:20 36 14:56 (WEA 6)
13]05:26 | 06:11 | 07:02 | 07:52 17:58 (WEA 4) | 07:47 15:43 (WEA 5) | 08:32 14:20 (WEA 6)
|21:49 | 21:02 | 19:54 |18:44 16 18:14 (WEA4) | 16:45 16  15:59 (WEA5) | 16:20 36 14:56 (WEA 6)
14]05:27 | 06:13 | 07:03 | 07:54 18:02 (WEA 4) | 07:49 15:46 (WEA 5) | 08:33 14:20 (WEA 6)
|21:48 | 21:00 | 19:52 | 18:42 8 18:10 (WEA4) [ 16:43 10  15:56 (WEA 5) | 16:20 37 14:57 (WEA 6)
15]05:28 | 06:14 | 07:05 | 07:55 | 07:51 | 08:34 14:21 (WEA 6)
| 21:47 | 20:58 | 19:49 | 18:40 | 16:42 | 16:20 36 14:57 (WEA 6)
16 05:29 | 06:16 | 07:07 | 07:57 | 07:53 | 08:35 14:21 (WEA 6)
| 21:46 | 20:56 | 19:47 | 18:38 | 16:40 | 16:20 37 14:58 (WEA 6)
17]05:31 | 06:18 | 07:08 | 07:59 16:47 (WEA 5) | 07:55 | 08:36 14:22 (WEA 6)
|21:45 | 20:54 | 19:45 118:36 11  16:58 (WEA5) | 16:39 | 16:20 36 14:58 (WEA 6)
1805:32 | 06:19 | 07:10 | 08:01 16:43 (WEA 5) | 07:56 | 08:36 14:22 (WEA 6)
|21:44 | 20:52 | 19:42 118:33 19  17:02 (WEA5) | 16:38 116:20 36  14:58 (WEA 6)
19105:33 | 06:21 | 07:12 1 08:02 16:41 (WEA 5) | 07:58 | 08:37 14:23 (WEA 6)
121:43 | 20:50 | 19:40 118:31 23 17:04 (WEA5) | 16:36 116:21 36  14:59 (WEA 6)
20105:35 | 06:22 | 07:13 | 08:04 16:39 (WEA 5) | 08:00 | 08:38 14:23 (WEA 6)
|21:42 | 20:48 | 19:37 118:29 26  17:05 (WEA5) | 16:35 116:21 37  15:00 (WEA 6)
21]105:36 | 06:24 | 07:15 | 08:06 16:37 (WEA 5) | 08:01 14:28 (WEA 6) | 08:38 14:23 (WEA 6)
121:40 | 20:46  |19:35 118:27 30  17:07 (WEA5) | 16:34 6 14:34 (WEA6) | 16:21 37  15:00 (WEA 6)
22105:37 | 06:26 | 07:17 | 08:08 16:35 (WEA 5) | 08:03 14:24 (WEA 6) | 08:39 14:24 (WEA 6)
121:39 | 20:44  |19:33 118:25 32 17:07 (WEAS5) | 16:33 13  14:37 (WEA6) | 16:22 37  15:01 (WEA 6)
23]05:39 | 06:27 | 07:18 | 08:10 16:34 (WEA 5) | 08:05 14:22 (WEA 6) | 08:39 14:24 (WEA 6)
121:38 | 20:42 | 19:30 118:23 34 17:08 (WEAS5) | 16:32 17 14:39 (WEA6) | 16:22 37  15:01 (WEA 6)
24105:40 | 06:29 | 07:20 | 08:11 16:33 (WEA 5) | 08:06 14:21 (WEA 6) | 08:40 14:25 (WEA 6)
121:36  |20:39  |19:28 118:21 35 17:08 (WEAS5) | 16:31 20 14:41 (WEA6) | 16:23 36  15:01 (WEA 6)
25]05:41 | 06:31 | 07:22 | 07:13 15:33 (WEA 5) | 08:08 14:21 (WEA 6) | 08:40 14:26 (WEA 6)
121:35  |20:37  |19:26 117:19 36 16:09 (WEAS5) | 16:30 22  14:43 (WEA6) | 16:24 36  15:02 (WEA 6)
2605:43 | 06:32 | 07:23 | 07:15 15:32 (WEA 5) | 08:10 14:19 (WEA 6) | 08:40 14:26 (WEA 6)
|21:3¢  |20:35  |19:23 117:17 37 16:09 (WEAS5) | 16:29 25 14:44 (WEA6) | 16:24 36  15:02 (WEA 6)
27|05:44 | 06:34 | 07:25 18:06 (WEA 4) | 07:17 15:32 (WEA 5) | 08:11 14:19 (WEA 6) | 08:41 14:26 (WEA 6)
121:32  |20:33  |19:21 10 18:16 (WEA4) | 17:15 38 16:10 (WEAS5) | 16:28 26  14:45 (WEA6) | 16:25 37  15:03 (WEA 6)
2805:46 | 06:36 | 07:27 18:03 (WEA 4) | 07:19 15:31 (WEA 5) | 08:13 14:19 (WEA 6) | 08:41 14:27 (WEA 6)
121:31  |20:31  |19:19 16 18:19 (WEA4) | 17:13 39  16:10 (WEAS5) | 16:27 27  14:46 (WEA6) | 16:26 36  15:03 (WEA 6)
29|05:47 | 06:37 | 07:28 18:00 (WEA 4) | 07:20 15:31 (WEA 5) | 08:14 14:18 (WEA 6) | 08:41 14:27 (WEA 6)
121:29 | 20:28  |19:16 20 18:20 (WEA4) | 17:11 39 16:10 (WEAS5) | 16:26 29  14:47 (WEA6) | 16:27 36  15:03 (WEA 6)
30|05:49 | 06:39 | 07:30 17:59 (WEA 4) | 07:22 15:31 (WEA 5) | 08:16 14:18 (WEA 6) | 08:41 14:28 (WEA 6)
|21:27 | 20:26 | 19:14 22 18:21 (WEA4) | 17:09 39  16:10 (WEAS5) | 16:25 30  14:48 (WEA6) | 16:28 36  15:04 (WEA 6)
31]05:50 | 06:40 | | 07:24 15:31 (WEA 5) | | 08:41 14:28 (WEA 6)
|21:26 | 20:24 | 117:07 39  16:10 (WEA5) | 116:29 36  15:04 (WEA 6)

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243
astr.max.mogl.Beschattung | | | 68 | 803 | 621 | 1101

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-11 - Wichum 21, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar IMarz 1April IMai 1duni
1]08:41 13:38 (WEA 6) | 08:14 15:31 (WEA 5) | 07:20 15:43 (WEA 5) | 07:09 | 06:04 | 05:18
116:30 41 14:19 (WEA6) | 17:18 42 16:13 (WEAS) | 18:10 44 17:39 (WEA 3) | 20:05 | 20:56 | 21:42
2] 08:41 13:39 (WEA 6) | 08:12 15:31 (WEA 5) | 07:18 15:48 (WEA 5) | 07:07 | 06:02 | 05:17
16:31 41 14:20 WEA6) | 17:20 44  16:15 (WEAS) | 18:12 35  17:39 (WEA 3) | 20:06 20:58 21:43
3]08:41 13:39 (WEA 6) | 08:11 15:30 (WEA 5) | 07:16 17:16 (WEA 3) | 07:05 06:00 05:17
16:32 40 14:19 (WEA6) | 17:22 46  16:16 (WEAS) | 18:14 22 17:38 (WEA 3) | 20:08 20:59 21:44
4] 08:41 13:40 (WEA 6) | 08:09 15:29 (WEA 5) | 07:14 17:17 (WEA 3) | 07:02 05:58 05:16
16:33 40 14:20 (WEA6) | 17:24 47 16:16 (WEAS) | 18:16 23 17:40 (WEA 4) | 20:10 21:01 21:46
5] 08:41 13:41 (WEA 6) | 08:08 15:29 (WEA 5) | 07:11 17:17 (WEA 3) | 07:00 05:56 05:15
16:35 40 14:21 (WEA6) | 17:26 48  16:17 (WEAS) | 18:17 26  17:43 (WEA 4) | 20:12 21:03 21:47
6 | 08:40 13:41 (WEA 6) | 08:06 15:29 (WEA 5) | 07:09 17:18 (WEA 3) | 06:58 05:54 05:14
16:36 39 14:20 (WEA6) | 17:27 49 16:18 (WEAS) | 18:19 26  17:44 (WEA 4) | 20:13 21:04 21:48
71 08:40 13:42 (WEA 6) | 08:04 15:29 (WEA 5) | 07:07 17:19 (WEA 4) | 06:55 05:53 20:35 (WEA Z2-LF-04) | 05:14
16:37 38 14:20 (WEA6) | 17:29 50 16:19 (WEAS) | 18:21 26  17:45 (WEA 4) | 20:15 21106 2 20:37 (WEA Z2-LF-04) | 21:48
8] 08:39 13:43 (WEA 6) | 08:02 15:28 (WEA 5) | 07:05 17:18 (WEA 4) | 06:53 05:51 20:34 (WEA Z2-LF-04) | 05:13
16:38 37 14:20 WEA6) | 17:31 51 16:19 (WEAS) | 18:23 29 17:47 (WEA 4) | 20:17 21:08 4 20:38 (WEA Z2-LF-04) | 21:49
9108:39 13:44 (WEA 6) | 08:01 15:28 (WEA 5) | 07:02 17:17 (WEA 4) | 06:51 05:49 20:34 (WEA Z2-LF-04) | 05:13
16:40 36 14:20 WEA6) | 17:33 52 16:20 (WEAS) | 18:25 31  17:48 (WEA 4) | 20:18 21:09 6  20:40 (WEA Z2-LF-04) | 21:50
10 | 08:38 13:45 (WEA 6) | 07:59 15:28 (WEA 5) | 07:00 17:15 (WEA 4) | 06:49 05:47 20:33 (WEA Z2-LF-04) | 05:12
16:41 35 14:20 (WEA6) | 17:35 52 16:20 (WEAS) | 18:26 32 17:47 (WEA 4) | 20:20 2111 8 20:41 (WEA Z2-LF-04) | 21:51
11 | 08:38 13:46 (WEA 6) | 07:57 15:27 (WEA 5) | 06:58 17:14 (WEA 4) | 06:46 05:46 20:32 (WEA Z2-LF-04) | 05:12
16:43 34 14:20 (WEA6) | 17:37 53 16:20 (WEAS) | 18:28 34  17:48 (WEA 4) | 20:22 21113 10 20:42 (WEA Z2-LF-04) | 21:52
12 | 08:37 13:47 (WEA 6) | 07:55 15:27 (WEA 5) | 06:56 17:14 (WEA 4) | 06:44 05:44 20:33 (WEA Z2-LF-04) | 05:12
16:44 33 14:20 (WEA6) | 17:39 53 16:20 (WEAS) | 18:30 34  17:48 (WEA 4) | 20:24 21114 11 20:44 (WEA Z2-LF-04) | 21:52
13 08:36 13:48 (WEA 6) | 07:53 15:27 (WEA 5) | 06:53 17:13 (WEA 4) | 06:42 05:42 20:33 (WEA Z2-LF-04) | 05:11
16:45 31 14:19 (WEA6) | 17:41 53  16:20 (WEAS) | 18:32 35  17:48 (WEA 4) | 20:25 21116 10 20:43 (WEA Z2-LF-04) | 21:53
14 | 08:36 13:50 (WEA 6) | 07:51 15:27 (WEA 5) | 06:51 17:13 (WEA 4) | 06:40 05:41 20:34 (WEA Z2-LF-04) | 05:11
16:47 29 14:19 (WEA6) | 17:42 53 16:20 (WEAS) | 18:33 35  17:48 (WEA 4) | 20:27 21:17 9 20:43 (WEA Z2-LF-04) | 21:54
15 | 08:35 13:51 (WEA 6) | 07:49 15:28 (WEA 5) | 06:49 17:13 (WEA 4) | 06:37 05:39 20:35 (WEA Z2-LF-04) | 05:11
16:49 27 14:18 (WEAG) | 17:44 52 16:20 (WEAS) | 18:35 39  18:09 (WEA 2) | 20:29 2119 6 20:41 (WEA Z2-LF-04) | 21:54
16 | 08:34 13:53 (WEA 6) | 07:47 15:28 (WEA 5) | 06:46 17:12 (WEA 4) | 06:35 05:38 05:11
16:50 24 14:17 (WEA6) | 17:46 52 16:20 (WEAS) | 18:37 46  18:11 (WEA2) | 20:30 21:20 21:55
17 | 08:33 13:55 (WEA 6) | 07:45 15:28 (WEA 5) | 06:44 17:13 (WEA 4) | 06:33 05:36 05:11
16:52 21 14:16 (WEA6) | 17:48 52 16:20 (WEAS) | 18:39 49  18:13 (WEA2) | 20:32 21:22 21155
18 | 08:32 13:57 (WEA 6) | 07:43 15:29 (WEA 5) | 06:42 17:13 (WEA 4) | 06:31 05:35 05:11
16:53 18 14:15(WEA6) | 17:50 51 16:20 (WEAS) | 18:40 51  18:15 (WEA2) | 20:34 21:24 21:56
19 | 08:31 14:00 (WEA 6) | 07:41 15:29 (WEA 5) | 06:39 17:13 (WEA 4) | 06:29 05:33 05:11
16:55 13 14:13 (WEA6) | 17:52 50 16:19 (WEAS) | 18:42 53  18:16 (WEA 2) | 20:36 21:25 21:56
20 | 08:30 07:39 15:30 (WEA 5) | 06:37 17:14 (WEA 4) | 06:26 20:08 (WEA Z2-LF-05) | 05:32 05:11
16:57 17:54 49 16:19 (WEAS) | 18:44 53 18:17 (WEA2) | 20:37 2 20:10 (WEA Z2-LF-05) | 21:26 21:56
21| 08:29 07:37 15:30 (WEA 5) | 06:35 17:14 (WEA 4) | 06:24 20:06 (WEA Z2-LF-05) | 05:30 05:11
16:58 17:56 47 16:17 (WEAS) | 18:46 51 18:16 (WEA2) |20:39 6  20:12 (WEA Z2-LF-05) | 21:28 21:57
22 08:28 07:35 15:31 (WEA 5) | 06:32 17:16 (WEA 4) | 06:22 20:05 (WEA Z2-LF-05) | 05:29 05:11
17:00 17:57 46 16:17 (WEAS) | 18:47 47 18:16 (WEA2) | 20:41 8 20:13 (WEA Z2-LF-05) | 21:29 21:57
23| 08:27 15:44 (WEA 5) | 07:33 15:32 (WEA 5) | 06:30 17:18 (WEA 4) | 06:20 20:04 (WEA Z2-LF-05) | 05:28 05:11
17:02 13 1557 (WEAS) | 17:50 53 17:32 (WEA3) | 18:49 44  18:16 (WEA2) | 20:42 11  20:15 (WEA Z2-LF-05) | 21:31 21:57
24| 08:25 15:41 (WEA 5) | 07:31 15:33 (WEA 5) | 06:28 17:19 (WEA 4) | 06:18 20:04 (WEA Z2-LF-05) | 05:27 05:12
17:04 20 16:01 (WEAS) | 18:01 55 17:34 (WEA3) |18:51 39 18:15(WEA2)|20:44 13  20:17 (WEA Z2-LF-05) | 21:32 21:57
25| 08:24 15:40 (WEA 5) | 07:29 15:35 (WEA 5) | 06:25 17:24 (WEA 4) | 06:16 20:04 (WEA Z2-LF-05) | 05:25 05:12
17:05 24 16:04 (WEAS) | 18:03 55 17:36 (WEA3) |18:53 28 18:14 (WEA2) | 20:46 12 20:16 (WEA Z2-LF-05) | 21:34 21:57
26 08:23 15:38 (WEA 5) | 07:27 15:36 (WEA 5) | 06:23 17:54 (WEA 2) | 06:14 20:04 (WEA Z2-LF-05) | 05:24 05:12
17:07 27 16:05(WEAS5) | 18:05 56 17:39 (WEA3) | 18:54 20 18:14 (WEA2) | 20:48 12 20:16 (WEA Z2-LF-05) | 21:35 21:57
27 | 08:21 15:37 (WEA 5) | 07:25 15:37 (WEA 5) | 06:21 17:54 (WEA 2) | 06:12 20:04 (WEA Z2-LF-05) | 05:23 05:13
17:09 31 16:08 (WEAS) | 18:07 54 17:38 (WEA3) | 18:56 17 18:11 (WEA2) | 20:49 11  20:15 (WEA Z2-LF-05) | 21:36 21:57
28 | 08:20 15:35 (WEA 5) | 07:22 15:40 (WEA 5) | 06:18 17:56 (WEA 2) | 06:10 20:05 (WEA Z2-LF-05) | 05:22 05:13
17:11 34 16:09 (WEAS) | 18:08 50 17:30 (WEA3) | 18:58 14 18:10 (WEA2) | 20:51 8  20:13 (WEA Z2-LF-05) | 21:37 21:57
29| 08:19 15:34 (WEA 5) 07:16 18:59 (WEA 2) | 06:08 20:08 (WEA Z2-LF-05) | 05:21 05:14
17:13 36 16:10 (WEA5) 19:59 8 19:07 (WEA2) | 20:53 2 20:10 (WEA Z2-LF-05) | 21:39 21:57
30 | 08:17 15:33 (WEA 5) 07:14 06:06 05:20 05:14
17:14 39 16:12 (WEA5) 20:01 20:54 21:40 21:57
31| 08:16 15:32 (WEA 5) 07:11 05:19
17:16 41 16:13 (WEA5) 20:03 21:41
Sonnenscheinstunden | 258 277 367 416 486 500
astr.max.mogl.Beschattung | 882 | 1415 | 991 | 85 | 66 |

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-11 - Wichum 21, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1auli IAugust |September |Oktober INovember |Dezember

1]05:15 20:44 (WEA Z2-LF-04) | 06:42 07:32 17:53 (WEA 4) | 07:26 14:57 (WEA 5) | 08:17 13:28 (WEA 6)

21:56 10 20:54 (WEA Z2-LF-04) | 20:22 19:12 34 18:27 (WEA 4) | 17:05 52 15:49 (WEA5) | 16:24 34 14:02 (WEA 6)

2] 05:16 20:43 (WEA Z2-LF-04) | 06:44 07:33 17:53 (WEA 4) | 07:28 14:58 (WEA 5) | 08:19 13:28 (WEA 6)

21:56 9 20:52 (WEA Z2-LF-04) | 20:19 19:09 34 18:27 (WEA 4) | 17:03 51  15:49 (WEA5) | 16:24 35 14:03 (WEA 6)

3]05:17 20:43 (WEA Z2-LF-04) | 06:45 07:35 17:53 (WEA 4) | 07:29 14:58 (WEA 5) | 08:20 13:28 (WEA 6

21:56 8  20:51 (WEA Z2-LF-04) | 20:17 19:07 33 18:26 (WEA 4) | 17:01 51  15:49 (WEA5) | 16:23 36 14:04 (WEA 6)

4] 05:17 20:43 (WEA Z2-LF-04) | 06:47 07:37 17:53 (WEA 4) | 07:31 14:58 (WEA 5) | 08:21 13:27 (WEA 6)

21:55 6 20:49 (WEA Z2-LF-04) | 20:15 19:05 32 18:25 (WEA 4) | 17:00 51 15:49 (WEA5) | 16:23 38 14:05 (WEA 6)

5] 05:18 20:44 (WEA Z2-LF-04) | 06:49 07:38 17:54 (WEA 4) | 07:33 14:59 (WEA 5) | 08:23 13:28 (WEA 6)

21:55 4 20:48 (WEA Z2-LF-04) | 20:13 19:03 30 18:24 (WEA 4) | 16:58 49  15:48 (WEA5) | 16:22 38 14:06 (WEA 6)

6| 05:19 20:45 (WEA Z2-LF-04) | 06:50 07:40 17:54 (WEA 4) | 07:35 15:00 (WEA 5) | 08:24 13:28 (WEA 6)

21:54 1 20:46 (WEA Z2-LF-04) | 20:10 19:00 28 18:22 (WEA4) | 16:56 48 1548 (WEAS) [16:22 38 14:06 (WEA 6

7 05:20 06:52 17:54 (WEA 3) | 07:37 15:00 (WEA 5) | 08:25 13:27 (WEA 6)

21:54 20:08 26 18:20 (WEA 4) | 16:54 47 15:47 (WEA 5) | 16:21 40 14:07 (WEA 6)

8 05:21 06:54 17:53 (WEA 3) | 07:39 15:01 (WEA 5) | 08:27 13:28 (WEA 6)

21:53 20:06 26 18:19 (WEA 4) | 16:53 46 15:47 (WEAS) | 16:21 40 14:08 (WEA 6)

9]05:22 06:55 17:52 (WEA 3) | 07:40 15:02 (WEA 5) | 08:28 13:28 (WEA 6

21:52 20:03 24 18:16 (WEA 4) | 16:51 44 15:46 (WEA 5) | 16:20 41 14:09 (WEA 6)

10 | 05:23 06:57 17:50 (WEA 3) | 07:42 15:02 (WEA 5) | 08:29 13:28 (WEA 6

21:52 20:01 22 18:12 (WEA 4) | 16:49 42 15:44 (WEA5) | 16:20 41 14:09 (WEA 6)

11 | 05:24 06:59 17:50 (WEA 3) | 07:44 15:03 (WEA 5) | 08:30 13:28 (WEA 6)

21:51 19:59 22 18:12 (WEA 3) | 16:48 40  15:43 (WEA 5) | 16:20 41 14:09 (WEA 6)

12 | 05:25 07:00 16:18 (WEA 5) | 07:46 15:04 (WEA 5) | 08:31 13:28 (WEA 6)

21:50 19:56 40 18:12 (WEA3) | 16:46 39 15:43 (WEAS) | 16:20 42 14:10 (WEA®)

13 | 05:26 07:02 16:15 (WEA 5) | 07:47 15:06 (WEA 5) | 08:32 13:29 (WEA 6)

21:49 19:54 46 18:12 (WEA 3) | 16:45 36 15:42 (WEA5) | 16:20 42 14:11 (WEA 6)

14 | 05:27 20:14 (WEA Z2-LF-05) | 07:03 16:12 (WEA 5) | 07:49 15:07 (WEA 5) | 08:33 13:29 (WEA 6)

21:48 5 20:19 (WEA Z2-LF-05) | 19:52 7 52 18:12 (WEA 3) | 16:43 34 15:41 (WEA5) | 16:20 42 14:11 (WEA 6)

15 | 05:28 20:13 (WEA Z2-LF-05) | 07:05 16:09 (WEA 5) | 07:51 15:09 (WEA 5) | 08:34 13:29 (WEA 6)

21:47 8 20:21 (WEA Z2-LF-05) | 19:49 13 54 18:10 (WEA 3) | 16:42 30 15:39 (WEA5) | 16:20 43 14:12 (WEA 6)

16 | 05:29 20:11 (WEA Z2-LF-05) | 07:07 16:07 (WEA 5) | 07:53 15:11 (WEA 5) | 08:35 13:30 (WEA 6

21:46 11 20:22 (WEA Z2-LF-05) | 19:47 17 56  18:09 (WEA 3) | 16:40 27  15:38 (WEA5) | 16:20 42 14:12 (WEA 6)

17| 05:31 20:10 (WEA Z2-LF-05) | 07:08 16:05 (WEA 5) | 07:55 15:13 (WEA 5) | 08:36 13:31 (WEA 6)

21:45 13 20:23 (WEA Z2-LF-05) | 19:45 19 56  18:07 (WEA 3) | 16:39 24 15:37 (WEA5) | 16:20 42 14:13 (WEA 6)

18 | 05:32 20:10 (WEA Z2-LF-05) | 07:10 16:04 (WEA 5) | 07:56 15:15 (WEA 5) | 08:36 13:30 (WEA 6)

21:44 13 20:23 (WEA Z2-LF-05) | 19:42 21 54 18:05(WEA3)|16:33 20 15:35 (WEAS) | 16:20 43 14:13 (WEA®)

19 | 05:33 20:09 (WEA Z2-LF-05) | 07:12 16:03 (WEA 5) | 07:58 15:19 (WEA 5) | 08:37 13:31 (WEA 6)

21:43 13 20:22 (WEA Z2-LF-05) | 19:40 36 52 18:03 (WEA 3) | 16:36 13 15:32 (WEA5) | 16:21 43 14:14 (WEA 6)

20 | 05:35 20:10 (WEA Z2-LF-05) | 07:13 16:02 (WEA 5) | 08:00 08:38 13:32 (WEA 6)

21:42 10  20:20 (WEA Z2-LF-05) | 19:38 43 46 16:48 (WEA 5) | 16:35 16:21 43 14:15 (WEA 6)

21| 05:36 20:10 (WEA Z2-LF-05) | 07:15 16:01 (WEA 5) | 08:01 08:38 13:32 (WEA 6)

21:40 8  20:18 (WEA Z2-LF-05) | 19:35 a7 48 16:49 (WEA5) | 16:34 16:22 43 14:15 (WEA 6)

22 | 05:37 20:11 (WEA Z2-LF-05) | 07:17 16:00 (WEA 5) | 08:03 08:39 13:33 (WEA 6

21:39 5 20:16 (WEA Z2-LF-05) | 19:33 50 49 16:49 (WEA5) | 16:33 16:22 43 14:16 (WEA 6)

23| 05:39 20:12 (WEA Z2-LF-05) | 07:18 15:59 (WEA 5) | 08:05 13:36 (WEA 6) | 08:39 13:33 (WEA 6

21:38 2 20:14 (WEA Z2-LF-05) | 19:30 51 50 16:49 (WEA5) | 16:32 13 13:49 (WEA 6) | 16:23 43 14:16 (WEA 6)

24 | 05:40 07:20 15:58 (WEA 5) | 08:06 13:34 (WEA 6) | 08:40 13:33 (WEA 6)

21:36 1928 53 51 16:49 (WEAS) | 16:31 18  13:52 (WEA6) | 16:23 43 14116 (WEA®)

25| 05:41 07:22 14:58 (WEA 5) | 08:08 13:33 (WEA 6) | 08:40 13:34 (WEA 6)

21:35 1926 53 51 15:49 (WEAS) | 16:30 21 13:54 (WEA6) | 16:24 43 14:17 (WEA)

26 | 05:43 07:23 14:57 (WEA 5) | 08:10 13:31 (WEA 6) | 08:40 13:34 (WEA 6)

21:34 19:23 50 53  15:50 (WEA 5) | 16:29 24 13:55 (WEA 6) | 16:24 43 14:17 (WEA 6)

27 | 05:44 07:25 14:57 (WEA 5) | 08:11 13:30 (WEA 6) | 08:41 13:35 (WEA 6)

21:32 19:21 a7 53  15:50 (WEA5) | 16:28 27  13:57 (WEA6) | 16:25 42 14:17 (WEA 6)

28 | 05:46 20:47 (WEA 22-LF-04) 07:27 14:57 (WEA 5) | 08:13 13:30 (WEA 6) | 08:41 13:35 (WEA 6

21:31 3 20:50 (WEA Z2-LF-04) 19:19 43 53  15:50 (WEA5) | 16:27 29  13:59 (WEA6) | 16:26 43 14:18 (WEA 6)

29 | 05:47 20:46 (WEA Z2-LF-04) 07:28 14:57 (WEA 5) | 08:14 13:28 (WEA 6) | 08:41 13:36 (WEA 6)

21:29 7 20:53 (WEA Z2-LF-04) 19:16 35 53  15:50 (WEA5) | 16:26 31 13:59 (WEA 6) | 16:27 42 14:18 (WEA 6)

30 | 05:49 20:44 (WEA Z2-LF-04) 07:30 14:57 (WEA 5) | 08:16 13:28 (WEA 6) | 08:41 13:36 (WEA 6)

21:27 9 20:53 (WEA Z2-LF-04) 19:14 35 53 15:50 (WEA 5) | 16:25 33 14:01 (WEA6) | 16:28 42 14:18 (WEA 6)

31 | 05:50 20:43 (WEA Z2-LF-04) 14:57 (WEA 5) 08:41 13:37 (WEA 6)

2126 10 20:53 (WEA 22-LF-04) 53 15:50 (WEAS) 16:20 42 14:19 (WEA 6

Sonnenscheinstunden | 503 381 266 243

astr.max.mogl.Beschattung 29 126 620 1334 940 1273

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231616/22  WINAPRO .
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-12 - Wichum 20, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

[Januar | Februar | Méarz 1April I Mai [Juni
1] 08:41 15:05 (WEA 6) | 08:14 15:21 (WEA 6) | 07:20 16:35 (WEA 5) | 07:09 | 06:04 | 05:18
| 16:30 31 15:36 (WEA6) | 17:18 19  15:40 (WEA6) | 18:10 34  17:09 (WEA5) | 20:05 | 20:56 | 21:42
2] 08:41 15:05 (WEA 6) | 08:12 15:24 (WEA 6) | 07:18 16:36 (WEA 5) | 07:07 ] 06:02 | 05:17
| 16:31 32 15:37 (WEA 6) | 17:20 15 15:39 (WEA 6) | 18:12 32 17:08 (WEA 5) | 20:06 | 20:58 | 21:43
3| 08:41 15:05 (WEA 6) | 08:11 15:28 (WEA 6) | 07:16 16:36 (WEA 5) | 07:05 | 06:00 | 05:17
| 16:32 32 15:37 (WEA6) | 17:22 7 15:35(WEA6) | 18:14 30 17:06 (WEA5) | 20:08 | 20:59 | 21:44
4] 08:41 15:06 (WEA 6) | 08:09 | 07:14 16:37 (WEA5) | 07:02 | 05:58 | 05:16
| 16:33 32 15:38 (WEA 6) | 17:24 | 18:16 28 17:05 (WEA 5) | 20:10 | 21:01 | 21:46
5| 08:40 15:05 (WEA 6) | 08:08 | 07:11 16:39 (WEA 5) | 07:00 | 05:56 | 05:15
| 16:34 33 15:38 (WEA 6) | 17:26 118:17 25  17:04 (WEA5) | 20:12 | 21:03 | 21:47
6| 08:40 15:06 (WEA 6) | 08:06 | 07:09 16:40 (WEA 5) | 06:58 | 05:54 | 05:14
| 16:36 33 15:39 (WEA6) | 17:27 118:19 21 17:01 (WEAS5) | 20:13 | 21:04 | 21:48
7| 08:40 15:06 (WEA 6) | 08:04 | 07:07 16:43 (WEA 5) | 06:55 | 05:53 | 05:14
| 16:37 34 15:40 (WEA 6) | 17:29 118:21 15  16:58 (WEA5) | 20:15 | 21:06 | 21:48
8 08:39 15:06 (WEA 6) | 08:02 | 07:05 16:48 (WEA 5) | 06:53 | 05:51 | 05:13
| 16:38 35 15:41 (WEA 6) | 17:31 | 18:23 14 17:55 (WEA 4) | 20:17 | 21:08 | 21:49
9] 08:39 15:06 (WEA 6) | 08:01 | 07:02 17:43 (WEA 4) | 06:51 | 05:49 | 05:13
| 16:40 35  15:41 (WEA6) | 17:33 118:25 15  17:58 (WEA 4) | 20:18 | 21:09 | 21:50
10 | 08:38 15:06 (WEA 6) | 07:59 | 07:00 17:40 (WEA 4) | 06:49 | 05:47 | 05:12
| 16:41 35 15:41 (WEA 6) | 17:35 | 18:26 19 17:59 (WEA 4) | 20:20 | 21:11 | 21:51
11| 08:38 15:07 (WEA 6) | 07:57 | 06:58 17:39 (WEA 4) | 06:46 | 05:46 | 05:12
| 16:43 36 15:43 (WEA6) | 17:37 118:28 21  18:00 (WEA 4) | 20:22 | 21:13 | 21:52
12 ] 08:37 15:07 (WEA 6) | 07:55 16:48 (WEA 5) | 06:56 17:38 (WEA 4) | 06:44 | 05:44 | 05:12
| 16:44 36 15:43 (WEA6) | 17:39 9  16:57 (WEAS5) | 18:30 23  18:01 (WEA 4) | 20: |21:14 | 21:52
13| 08:36 15:07 (WEA 6) | 07:53 16:45 (WEA 5) | 06:53 17:37 (WEA 4) | 06:42 | 05:42 | 05:11
| 16:45 37 15:44 (WEA6) | 17:41 16 17:01 (WEAS5) | 18:32 24  18:01 (WEA4) | 20:25 | 21:16 | 21:53
14 ] 08:36 15:08 (WEA 6) | 07:51 16:42 (WEA 5) | 06:51 17:36 (WEA 4) | 06:40 | 05:41 | 05:11
| 16:47 36 15:44 (WEA6) | 17:42 21  17:03 (WEA5) | 18:33 26  18:02 (WEA4) | 20:27 | 21:17 | 21:54
15 | 08:35 15:08 (WEA 6) | 07:49 16:41 (WEA 5) | 06:49 17:36 (WEA 4) | 06:37 | 05:39 | 05:11
| 16:49 37 15:45(WEA6) | 17:44 24  17:05 (WEAS5) | 18:35 26  18:02 (WEA4) | 20:29  |21:19 | 21:54
16 | 08:34 15:08 (WEA 6) | 07:47 16:39 (WEA 5) | 06:46 17:35 (WEA 4) | 06:35 | 05:38 | 05:11
| 16:50 37 15:45(WEA6) | 17:46 27  17:06 (WEAS5) | 18:37 26  18:01 (WEA4) [ 20:30  |21:20 | 21:55
17| 08:33 15:09 (WEA 6) | 07:45 16:38 (WEA 5) | 06:44 17:35 (WEA 4) | 06:33 | 05:36 | 05:11
| 16:52 36  15:45 (WEA6) | 17:48 30 17:08 (WEAS5) | 18:39 26  18:01 (WEA4) | 20:32 | 21:22 | 21:55
18 | 08:32 15:09 (WEA 6) | 07:43 16:37 (WEA 5) | 06:42 17:35 (WEA4) | 06:31 | 05:35 | 05:11
| 16:53 37 15:46 (WEA6) | 17:50 32  17:09 (WEA5) | 18:40 25 18:00 (WEA 4) | 20:34 | 21:23 | 21:56
19 | 08:31 15:10 (WEA 6) | 07:41 16:36 (WEA 5) | 06:39 17:35 (WEA 4) | 06:29 | 05:33 | 05:11
| 16:55 36  15:46 (WEA6) | 17:52 34  17:10 (WEA5) | 18:42 24 17:59 (WEA4) | 20:36 | 21:25 | 21:56
20 | 08:30 15:09 (WEA 6) | 07:39 16:36 (WEA 5) | 06:37 17:36 (WEA 4) | 06:26 | 05:32 | 05:11
| 16:57 37 15:46 (WEA6) | 17:54 34  17:10 (WEA5) | 18:44 22  17:58 (WEA4) | 20:37 | 21:26 | 21:56
21| 08:29 15:10 (WEA 6) | 07:37 16:34 (WEA 5) | 06:35 17:36 (WEA 4) | 06:24 ] 05:30 | 05:11
| 16:58 36  15:46 (WEA6) | 17:56 36  17:10 (WEA5) | 18:46 20 17:56 (WEA4) | 20:39 | 21:28 | 21:57
22| 08:28 15:11 (WEA 6) | 07:35 16:34 (WEA 5) | 06:32 17:38 (WEA 4) | 06:22 | 05:29 | 05:11
| 17:00 36  15:47 (WEAG6) | 17:57 36  17:10 (WEA5) | 18:47 17 17:55 (WEA 4) [ 20:41 | 21:29 | 21:57
23 | 08:27 15:11 (WEA 6) | 07:33 16:34 (WEA 5) | 06:30 17:41 (WEA4) | 06:20 | 05:28 | 05:11
| 17:02 35 15:46 (WEA6) | 17:59 36  17:10 (WEA5) | 18:49 11  17:52 (WEA4) | 20:42 | 21:31 | 21:57
24 | 08:25 15:12 (WEA 6) | 07:31 16:34 (WEA 5) | 06:28 106:18 | 05:27 | 05:12
| 17:04 34  15:46 (WEA6) | 18:01 37  17:11 (WEA5) | 18:51 | 20:44  |21:32 | 21:57
25 | 08:24 15:12 (WEA 6) | 07:29 16:34 (WEA 5) | 06:25 106:16 | 05:25 | 05:12
| 17:05 34  15:46 (WEA6) | 18:03 37  17:11 (WEA5) | 18:53 120:46 | 21:34 | 21:57
26 | 08:23 15:13 (WEA 6) | 07:27 16:33 (WEA 5) | 06:23 106:14 | 05:24 | 05:12
| 17:07 33  15:46 (WEA6) | 18:05 37  17:10 (WEA5) | 18:54 120:48  |21:35 | 21:57
27 08:21 15:14 (WEA 6) | 07:25 16:34 (WEA 5) | 06:21 106:12 | 05:23 | 05:13
| 17:09 31 15:45 (WEA6) | 18:07 35  17:09 (WEA 5) | 18:56 120:49  |21:36 | 21:57
28 | 08:20 15:15 (WEA 6) | 07:22 16:34 (WEA 5) | 06:18 106:10 | 05:22 | 05:13
| 17:11 30 15:45 (WEA6) | 18:08 35  17:09 (WEA 5) | 18:58 120:51  |21:37 | 21:57
29 ] 08:19 15:16 (WEA 6) | | 07:16 | 06:08 | 05:21 | 05:14
| 17:13 28  15:44 (WEA6) | | 19:59 120:53 | 21:39 | 21:57
30 | 08:17 15:18 (WEA 6) | | 07:14 106:06 | 05:20 | 05:14
| 17:14 26  15:44 (WEA6) | | 20:01 | 20:54 | 21:40 | 21:57
31]08:16 15:19 (WEA 6) | | 07:11 | 105:19 |
| 17:16 23 15:42 (WEA 6) | | 20:03 | |21:41 |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
astr.max.mogl.Beschattung | 1043 | 557 | 524 | | |
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros202316:6/23  WINAPRO «
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Projekt: Lizenzierter Anwender:
NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355
SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-12 - Wichum 20, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden | 503 | 454
astr.max.mogl.Beschattung | |

|Juli |August | September | Oktober |November | Dezember
1]105:15 | 05:52 | 06:42 | 07:32 18:17 (WEA 4) | 07:26 ] 08:17 14:49 (WEA 6)
| 21:56 | 21:24 | 20:22 | 19:12 24 18:41 (WEA 4) | 17:05 | 16:24 36 15:25 (WEA 6)
2]05:16 | 05:53 | 06:44 | 07:33 18:17 (WEA 4) | 07:28 | 08:19 14:49 (WEA 6)
|21:56 | 21:22 | 20:19 119:09 23 18:40 (WEA 4) | 17:03 |16:24 36  15:25 (WEA 6)
3]05:16 | 05:55 | 06:45 | 07:35 18:18 (WEA 4) | 07:29 | 08:20 14:50 (WEA 6)
|21:56 | 21:21 | 20:17 119:07 20  18:38 (WEA 4) | 17:01 116:23 35  15:25 (WEA 6)
4105:17 | 05:57 | 06:47 | 07:37 18:19 (WEA 4) | 07:31 | 08:21 14:51 (WEA 6)
|21:55 | 21:19 | 20:15 119:05 17  18:36 (WEA 4) | 17:00 116:22 34 15:25 (WEA 6)
5]05:18 | 05:58 | 06:49 | 07:38 18:21 (WEA 4) | 07:33 | 08:23 14:52 (WEA 6)
|21:55 | 21:17 | 20:13 119:02 13 18:34 (WEA 4) | 16:58 116:22 34 15:26 (WEA 6)
6]05:19 | 06:00 | 06:50 | 07:40 17:21 (WEA 5) | 07:35 | 08:24 14:52 (WEA 6)
|21:54 | 21:15 | 20:10 119:00 15  18:28 (WEA 4) | 16:56 116:22 34  15:26 (WEA 6)
7105:20 | 06:01 | 06:52 | 07:42 17:17 (WEA 5) | 07:37 | 08:25 14:52 (WEA 6)
|21:54 | 21:14 | 20:08 |18:58 19 17:36 (WEA 5) | 16:54 116:21 33 15:25 (WEA 6)
8]05:21 | 06:03 | 06:54 | 07:43 17:15 (WEA 5) | 07:38 14:58 (WEA 6) | 08:27 14:54 (WEA 6)
|21:53 | 21:12 | 20:06 |18:56 23 17:38 (WEA 5) | 16:53 8 15:06 (WEA6) [ 16:21 32  15:26 (WEA 6)
9]05:22 | 06:05 | 06:55 | 07:45 17:13 (WEA 5) | 07:40 14:55 (WEA 6) | 08:28 14:54 (WEA 6)
|21:52 | 21:10 | 20:03 118:53 26  17:39 (WEAS5) | 16:51 15 15:10 (WEA6) | 16:20 32  15:26 (WEA 6)
10]05:23 | 06:06 | 06:57 | 07:47 17:11 (WEA 5) | 07:42 14:52 (WEA 6) | 08:29 14:55 (WEA 6)
|21:52 | 21:08 | 20:01 118:51 29  17:40 (WEA5) | 16:49 19  15:11 (WEA6) | 16:20 31  15:26 (WEA 6)
11]05:24 | 06:08 | 06:59 | 07:49 17:10 (WEA 5) | 07:44 14:50 (WEA 6) | 08:30 14:55 (WEA 6)
|21:51 | 21:06 | 19:59 118:49 31  17:41 (WEAS5) | 16:48 23 15:13 (WEA6) | 16:20 31  15:26 (WEA 6)
12]05:25 | 06:09 | 07:00 | 07:50 17:09 (WEA 5) | 07:46 14:49 (WEA 6) | 08:31 14:56 (WEA 6)
121:50 | 21:04 | 19:56 118:47 32  17:41 (WEAS5) | 16:46 26 15:15 (WEA6) | 16:20 30  15:26 (WEA 6)
13]05:26 | 06:11 | 07:02 | 07:52 17:08 (WEA 5) | 07:47 14:48 (WEA 6) | 08:32 14:56 (WEA 6)
|21:49 | 21:02 | 19:54 |18:44 34  17:42 (WEAS5) | 16:45 28 15:16 (WEA6) | 16:20 31  15:27 (WEA 6)
14]05:27 | 06:13 | 07:03 | 07:54 17:07 (WEA 5) | 07:49 14:47 (WEA 6) | 08:33 14:57 (WEA 6)
|21:48 | 21:00 | 19:52 |18:42 35 17:42 (WEAS5) | 16:43 30 15:17 (WEA6) | 16:20 30  15:27 (WEA 6)
15]05:28 | 06:14 | 07:05 | 07:55 17:06 (WEA 5) | 07:51 14:47 (WEA 6) | 08:34 14:58 (WEA 6)
| 21:47 | 20:58 | 19:49 118:40 36 17:42 (WEAS5) | 16:42 31 15:18 (WEA6) | 16:20 29  15:27 (WEA 6)
16 05:29 | 06:16 | 07:07 | 07:57 17:06 (WEA 5) | 07:53 14:46 (WEA 6) | 08:35 14:58 (WEA 6)
| 21:46 | 20:56 | 19:47 118:38 36  17:42 (WEAS5) | 16:40 33  15:19 (WEA6) | 16:20 30  15:28 (WEA 6)
17]05:31 | 06:17 | 07:08 | 07:59 17:05 (WEA 5) | 07:54 14:46 (WEA 6) | 08:36 14:59 (WEA 6)
|21:45 | 20:54 | 19:45 118:36 37  17:42 (WEAS5) | 16:39 34  15:20 (WEA6) | 16:20 29  15:28 (WEA 6)
18]05:32 | 06:19 | 07:10 | 08:01 17:05 (WEA 5) | 07:56 14:46 (WEA 6) | 08:36 14:59 (WEA 6)
|21:44 | 20:52 | 19:42 118:33 37 17:42 (WEAS5) | 16:38 34  15:20 (WEA6) | 16:20 29  15:28 (WEA 6)
19105:33 | 06:21 | 07:12 | 08:02 17:05 (WEA 5) | 07:58 14:46 (WEA 6) | 08:37 15:00 (WEA 6)
121:43 | 20:50 | 19:40 118:31 37 17:42 (WEAS5) | 16:36 35 15:21 (WEA6) | 16:21 29  15:29 (WEA 6)
20105:35 | 06:22 | 07:13 18:28 (WEA 4) | 08:04 17:06 (WEA 5) | 08:00 14:46 (WEA 6) | 08:38 15:01 (WEA 6)
|21:42 | 20:48  |19:37 10 18:38 (WEA4) | 18:29 35 17:41 (WEAS5) | 16:35 36 15:22 (WEA6) | 16:21 28  15:29 (WEA 6)
21]105:36 | 06:24 | 07:15 18:24 (WEA 4) | 08:06 17:06 (WEA 5) | 08:01 14:45 (WEA 6) | 08:38 15:01 (WEA 6)
121:40 | 20:46  |19:35 16 18:40 (WEA4) | 18:27 35 17:41 (WEAS5) | 16:34 36 15:21 (WEA6) | 16:21 28  15:29 (WEA 6)
22105:37 | 06:26 | 07:17 18:22 (WEA 4) | 08:08 17:05 (WEA 5) | 08:03 14:45 (WEA 6) | 08:39 15:02 (WEA 6)
121:39 | 20:44  |19:33 20 18:42 (WEA4) | 18:25 34 17:39 (WEAS5) | 16:33 37  15:22 (WEA6) | 16:22 28  15:30 (WEA 6)
23]05:39 | 06:27 | 07:18 18:20 (WEA 4) | 08:10 17:06 (WEA 5) | 08:05 14:46 (WEA 6) | 08:39 15:02 (WEA 6)
121:38 | 20:42  |19:30 22 18:42 (WEA4) | 18:23 33 17:39 (WEAS5) | 16:32 36 15:22 (WEA6) | 16:22 28  15:30 (WEA 6)
24105:40 | 06:29 | 07:20 18:19 (WEA 4) | 08:11 17:07 (WEA 5) | 08:06 14:46 (WEA 6) | 08:40 15:02 (WEA 6)
121:36 | 20:39  |19:28 24 18:43 (WEA4) | 18:21 31 17:38 (WEAS5) | 16:31 37 15:23 (WEA6) | 16:23 28  15:30 (WEA 6)
25]05:41 | 06:31 | 07:22 18:19 (WEA 4) | 07:13 16:08 (WEA 5) | 08:08 14:47 (WEA 6) | 08:40 15:03 (WEA 6)
121:35 | 20:37  |19:26 24 18:43 (WEA4) | 17:19 29 16:37 (WEAS5) | 16:29 37  15:24 (WEA6) | 16:24 29  15:32 (WEA 6)
2605:43 | 06:32 | 07:23 18:17 (WEA 4) | 07:15 16:09 (WEA 5) | 08:10 14:46 (WEA 6) | 08:40 15:03 (WEA 6)
121:33 | 20:35  |19:23 26 18:43 (WEA4) | 17:17 27 16:36 (WEAS5) | 16:29 37  15:23 (WEA6) | 16:24 29  15:32 (WEA 6)
27|05:44 | 06:34 | 07:25 18:17 (WEA 4) | 07:17 16:10 (WEA 5) | 08:11 14:47 (WEA 6) | 08:41 15:03 (WEA 6)
121:32  |20:33  |19:21 26 18:43 (WEA4) | 17:15 24 16:34 (WEAS5) | 16:28 37  15:24 (WEA6) | 16:25 30  15:33 (WEA 6)
2805:46 | 06:36 | 07:27 18:17 (WEA 4) | 07:19 16:12 (WEA 5) | 08:13 14:48 (WEA 6) | 08:41 15:04 (WEA 6)
121:31 | 20:31  |19:19 26 18:43 (WEA4) |17:13 20 16:32 (WEAS5) | 16:27 36  15:24 (WEA6) | 16:26 29  15:33 (WEA 6)
29|05:47 | 06:37 | 07:28 18:16 (WEA 4) | 07:20 16:15 (WEA 5) | 08:14 14:48 (WEA 6) | 08:41 15:04 (WEA 6)
121:29 | 20:28  |19:16 26 18:42 (WEA4) |17:11 15 16:30 (WEA5) | 16:26 36  15:24 (WEA6) | 16:27 30  15:34 (WEA 6)
30|05:49 | 06:39 | 07:30 18:16 (WEA 4) | 07:22 16:19 (WEA 5) | 08:16 14:48 (WEA 6) | 08:41 15:04 (WEA 6)
|21:27  |20:26 | 19:14 25  18:41 (WEA 4) | 17:09 6 16:25(WEAS5) | 16:25 36 15:24 (WEA6) | 16:28 30  15:34 (WEA 6)
31]05:50 | 06:40 | | 07:24 | | 08:41 15:04 (WEA 6)
|21:26 | 20:24 | | 17:07 116:29 31  15:35 (WEA 6)

|
|

|
381 | 331 | 266 | 243
|

245 | 813 77 | 953

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros2023 1616724  WINAPRO w

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H

engineering@noxt.de - 1. Marz 2023 I emgmeeﬂmg



C Kalender GB pro SR Seite 83 von 219 Bericht NE-2022-03-007 Rev. O

Projekt:

NE-2022-03_007 WP Heek

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick

+49 (0)160 40 24 579

SHADOW - Kalender

Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

Berechnung: Gesamtbelastung Schattenrezeptor: SR-13 - Wichum 14, 48619 Heek
Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

[Januar | Februar | Méarz 1April I Mai [Juni
1]08:41 | 08:14 15:35 (WEA 6) | 07:20 16:56 (WEA 5) | 07:09 | 06:04 | 05:18
| 16:30 |17:18 37 16:12 (WEA6) | 18:10 34  17:30 (WEAS5) | 20:05  |20:56 | 21:42
2] 08:41 15:37 (WEA 6) | 07:18 16:56 (WEA 5) | 07:07 | 06:02 | 05:17
| 16:31 35 16:12 (WEA6) | 18:12 34  17:30 (WEA5) | 20:06 | 20:58 | 21:43
3] 08:41 15:37 (WEA 6) | 07:16 16:55 (WEA 5) | 07:05 | 06:00 | 05:17
| 16:32 35 16:12(WEA6) | 18:14 35 17:30 (WEA5) | 20:08 | 20:59 | 21:44
4] 08:41 15:37 (WEA 6) | 07:14 16:55 (WEA5) | 07:02 | 05:58 | 05:16
| 16:33 34  16:11 (WEA6) | 18:16 35 17:30 (WEA5) | 20:10  |21:01 | 21:46
5| 08:40 15:38 (WEA 6) | 07:11 16:55 (WEA 5) | 07:00 | 05:56 | 05:15
| 16:34 33 16:11 (WEA6) | 18:17 35 17:30 (WEAS5) | 20:12 | 21:03 | 21:47
6| 08:40 15:39 (WEA 6) | 07:09 16:54 (WEA 5) | 06:58 | 05:54 | 05:14
| 16:36 32 16:11 (WEA6) | 18:19 35  17:29 (WEAS5) | 20:13 | 21:04 | 21:47
71 08:40 15:40 (WEA 6) | 07:07 16:54 (WEA 5) | 06:55 | 05:53 | 05:14
| 16:37 30 16:10 (WEA6) | 18:21 35  17:29 (WEAS5) | 20:15 | 21:06 | 21:48
8] 08:39 15:41 (WEA 6) | 07:05 16:55 (WEA 5) | 06:53 | 05:51 | 05:13
| 16:38 28 16:09 (WEA6) | 18:23 34  17:29 (WEA5) | 20:17 | 21:08 | 21:49
9] 08:39 15:43 (WEA 6) | 08:01 15:43 (WEA 6) | 07:02 16:54 (WEA5) | 06:51 | 05:49 | 05:13
| 16:40 8 15:51 (WEA6) | 17:33 24  16:07 (WEAG6) | 18:25 33  17:27 (WEA5) | 20:18 | 21:09 | 21:50
10 | 08:38 15:41 (WEA 6) | 07:59 15:44 (WEA 6) | 07:00 16:55 (WEA 5) | 06:49 | 05:47 | 05:12
|16:41 12 15:53 (WEA6) | 17:35 22  16:06 (WEA6) | 18:26 32  17:27 (WEA5) [ 20:20 | 21:11 | 21:51
11| 08:38 : 15:47 (WEA 6) | 06:58 16:56 (WEA 5) | 06:46 | 05:46 | 05:12
116:43 16  15:56 (WEA6) | 17:37 17  16:04 (WEA6) | 18:28 30 17:26 (WEA5) [ 20:22  |21:13 | 21:52
12 ] 08:37 15:39 (WEA 6) | 07:55 15:50 (WEA 6) | 06:56 16:57 (WEA 5) | 06:44 | 05:44 | 05:12
|16:44 18 : 10 16:00 (WEA6) | 18:30 28  17:25 (WEA5) | 20:24 | 21:14 | 21:52
13 | 08:36 15:38 (WEA 6) | 07:53 | 06:53 16:58 (WEA 5) | 06:42 | 05:42 | 05:11
116:45 21  15:59 (WEA 6) | 17:41 118:32 25 17:23 (WEA5) | 20:25 | 21:16 | 21:53
14 ] 08:36 : | 06:51 16:59 (WEA 5) | 06:40 | 05:41 | 05:11
116:47 22 16:00 (WEA 6) | 17:42 118:33 31  18:07 (WEA4) | 20:27  |21:17 | 21:54
15 | 08:35 15:37 (WEA 6) | 07:49 | 06:49 17:02 (WEA 5) | 06:37 | 05:39 | 05:11
116:49 25  16:02 (WEA 6) | 17:44 118:35 32 18:10 (WEA4) | 20:29 | 21:19 | 21:54
16 | 08:34 15:37 (WEA 6) | 07:47 | 06:46 17:05 (WEA 5) | 06:35 | 05:38 | 05:11
]16:50 26  16:03 (WEA 6) | 17:46 118:37 28  18:11 (WEA4) | 20:30 | 21:20 | 21:55
17 | 08:33 15:36 (WEA 6) | 07:45 | 06:44 17:51 (WEA 4) | 06:33 | 05:36 | 05:11
116:52 28 16:04 (WEA 6) | 17:48 118:39 21 18:12 (WEA4) | 20:32 | 21:22 | 21:55
18 | 08:32 15:36 (WEA 6) | 07:43 | 06:42 17:49 (WEA 4) | 06:31 | 05:35 | 05:11
]16:53 29 16:05 (WEA 6) | 17:50 118:40 23  18:12 (WEA4) | 20:34 | 21:23 | 21:56
19 | 08:31 15:36 (WEA 6) | 07:41 | 06:39 17:49 (WEA 4) | 06:29 | 05:33 | 05:11
116:55 30  16:06 (WEA 6) | 17:52 118:42 23 18:12 (WEA4) | 20:36 | 21:25 | 21:56
20 | 08:30 15:35 (WEA 6) | 07:39 | 06:37 17:48 (WEA 4) | 06:26 | 05:32 | 05:11
|16:57 31  16:06 (WEA 6) | 17:54 |18:44 25 18:13 (WEA4) | 20:37 | 21:26 | 21:56
21 08:29 15:35 (WEA 6) | 07:37 1 06:35 17:47 (WEA 4) | 06:24 ]| 05:30 | 05:11
116:58 33  16:08 (WEA 6) | 17:55 118:46 25 18:12 (WEA4) | 20:39 | 21:28 | 21:57
22| 08:28 15:35 (WEA 6) | 07:35 17:09 (WEA 5) | 06:32 17:47 (WEA 4) | 06:22 | 05:29 | 05:11
117:00 34  16:09 (WEA 6) | 17:57 9 17:18 (WEA5) | 18:47 25 18:12 (WEA4) | 20:41 | 21:29 | 21:57
23| 08:27 15:34 (WEA 6) | 07:33 17:05 (WEA 5) | 06:30 17:47 (WEA 4) | 06:20 | 05:28 | 05:11
117:02 35 16:09 (WEA6) | 17:59 17  17:22 (WEAS5) | 18:49 25 18:12 (WEA4) | 20:42  |21:31 | 21:57
24| 08:25 15:35 (WEA 6) | 07:31 17:03 (WEA 5) | 06:28 17:47 (WEA 4) | 06:18 | 05:27 | 05:12
]17:04 35 16:10 (WEA6) | 18:01 21  17:24 (WEAS5) | 18:51 24  18:11 (WEA 4) | 20:44  |21:32 | 21:57
25| 08:24 15:34 (WEA 6) | 07:29 17:01 (WEA 5) | 06:25 17:48 (WEA 4) | 06:16 | 05:25 | 05:12
117:05 36 16:10 (WEA6) | 18:03 25 17:26 (WEAS5) | 18:53 22  18:10 (WEA 4) | 20:46  |21:34 | 21:57
26 | 08:23 15:34 (WEA 6) | 07:27 16:59 (WEA 5) | 06:23 17:49 (WEA 4) | 06:14 | 05:24 | 05:12
117:07 37  16:11 (WEA6) | 18:05 28  17:27 (WEAS5) | 18:54 20  18:09 (WEA4) | 20:48  |21:35 | 21:57
271 08:21 15:34 (WEA 6) | 07:25 16:58 (WEA 5) | 06:21 17:49 (WEA 4) | 06:12 | 05:23 | 05:13
117:09 37 16:11 (WEA6) | 18:07 30 17:28 (WEAS5) | 18:56 18  18:07 (WEA 4) | 20:49  |21:36 | 21:57
28 | 08:20 15:35 (WEA 6) | 07:22 16:57 (WEA 5) | 06:18 17:51 (WEA 4) | 06:10 | 05:22 | 05:13
| 17:11 36  16:11 (WEA 6) | 18:08 32 17:29 (WEA5) | 18:58 14 18:05 (WEA 4) | 20:51 | 21:37 | 21:57
29 ] 08:19 15:34 (WEA 6) | | 07:16 18:54 (WEA 4) | 06:08 | 05:21 | 05:14
117:13 37  16:11 (WEA6) | | 19:59 8  19:02 (WEA4) [ 20:53  |21:39 | 21:57
30 | 08:17 15:35 (WEA 6) | | 07:14 106:06 | 05:20 | 05:14
| 17:14 37  16:12 (WEA6) | | 20:01 | 20:54 | 21:40 | 21:57
31| 08:16 15:35 (WEA 6) | | 07:11 | 105:19 |
117:16 37  16:12 (WEA6) | | 20:03 | |21:41 |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
astr.max.mogl.Beschattung | 660 | 499 | 789 | | |

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

oros202316:16/25  WINAPRO «

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

noxt! engineering GmbH

Dipl.-Ing. (FH) Timm Schaer, M.Sc. noxt!

engineering@noxt.de - 1. Marz 2023 I emgmeeﬂmg
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-13 - Wichum 14, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Juli |August | September | Oktober |November | Dezember
1]05:15 | 05:52 | 06:42 | 07:32 17:36 (WEA 5) | 07:26 15:14 (WEA 6) | 08:17 15:22 (WEA 6)
| 21:56 : | 20: 119:12 27 18:03 (WEA5) | 17:05 22 15:36 (WEA6) | 16:24 16  15:38 (WEA 6)
2 05:16 | 06: | 07:33 17:35 (WEA 5) | 07:28 15:12 (WEA 6) | 08:19 15:24 (WEA 6)
| 21:56 | 20: 119:09 30 18:05 (WEA5) | 17:03 25 15:37 (WEA6) | 16:24 12  15:36 (WEA 6)
305:16 | 06: ] 07:35 17:33 (WEA 5) | 07:29 15:11 (WEA 6) | 08:20 15:27 (WEA 6)
| 21:56 | 20: 119:07 31 18:04 (WEA5) | 17:01 28  15:39 (WEA 6) | 16:23 8  15:35 (WEA 6)
405:17 | 06: | 07:37 17:32 (WEA 5) | 07:31 15:10 (WEA 6) | 08:21
| 21:55 | 20: 119:05 33  18:05 (WEA5) | 17:00 30  15:40 (WEA 6) | 16:22
5 05:18 | 06: | 07:38 17:32 (WEA 5) | 07:33 15:09 (WEA 6) | 08:23
| 21:55 | 20: 119:02 34 18:06 (WEA5) | 16:58 32  15:41 (WEA 6) | 16:22
6 05:19 | 06: | 07:40 17:30 (WEA 5) | 07:35 15:08 (WEA 6) | 08:24
| 21:54 | 20: 119:00 35 18:05 (WEA5) | 16:56 33  15:41 (WEA 6) | 16:22
71 05:20 | 06: | 07:42 17:30 (WEA 5) | 07:37 15:08 (WEA 6) | 08:25
| 21:54 | 20: | 18:58 35  18:05 (WEA5) | 16:54 34 15:42 (WEA 6) | 16:21
8 05:21 | 06: | 07:43 17:30 (WEA 5) | 07:38 15:08 (WEA 6) | 08:27
| 21:53 | 20: 118:56 35 18:05 (WEA5) | 16:53 35  15:43 (WEA 6) | 16:21
9 05:22 | 06: | 07:45 17:30 (WEA 5) | 07:40 15:06 (WEA 6) | 08:28
| 21:52 | 20 118:53 35 18:05 (WEA5) | 16:51 36  15:42 (WEA 6) | 16:20
10 | 05:23 | 06: | 07:47 17:29 (WEA 5) | 07:42 15:06 (WEA 6) | 08:29
| 21:52 | 20 118:51 35 18:04 (WEA5) | 16:49 36  15:42 (WEA 6) | 16:20
11| 05:24 | 06: | 07:49 17:29 (WEA 5) | 07:44 15:06 (WEA 6) | 08:30
| 21:51 | 19: 118:49 34 18:03 (WEA5) | 16:48 37  15:43 (WEA 6) | 16:20
12 | 05:25 | 07: | 07:50 17:29 (WEA 5) | 07:46 15:06 (WEA 6) | 08:31
| 21:50 | 19: |18:47 34 18:03 (WEA5) | 16:46 37  15:43 (WEA 6) | 16:20
13 05:26 | | 07:52 17:30 (WEA 5) | 07:47 15:06 (WEA 6) | 08:32
| 21:49 | |18:44 32  18:02 (WEA5) | 16:45 37  15:43 (WEA 6) | 16:20
14 | 05:27 | 18:45 (WEA 4) | 07:54 17:31 (WEA 5) | 07:49 15:07 (WEA 6) | 08:33
| 21:48 | 6 18:51 (WEA4) | 18:42 31 18:02 (WEA5) | 16:43 36  15:43 (WEA 6) | 16:20
15 | 05:28 | 18:41 (WEA 4) | 07:55 17:30 (WEA 5) | 07:51 15:07 (WEA 6) | 08:34
| 21:47 | 13 18:54 (WEA4) | 18:40 30 18:00 (WEAS5) | 16:42 36  15:43 (WEA 6) | 16:20
16 | 05:29 | 18:39 (WEA 4) | 07:57 :32 (WEA 5) | 07:53 15:07 (WEA 6) | 08:35
| 21:46 | 17 18:56 (WEA4) | 18:38 26 8 (WEA5) | 16:40 37  15:44 (WEA 6) | 16:20
17 | 05:31 | 18:37 (WEA 4) | 07:59 :33 (WEA 5) | 07:54 15:08 (WEA 6) | 08:36
| 21:45 | 20 18:57 (WEA4) | 18:36 24 17:57 (WEAS5) | 16:39 36  15:44 (WEA 6) | 16:20
18 | 05:32 | 18:35 (WEA 4) | 08:01 17:35 (WEA 5) | 07:56 15:09 (WEA 6) | 08:36
| 21:44 | 22 18:57 (WEA4) | 18:33 20 17:55 (WEA5) | 16:38 35  15:44 (WEA 6) | 16:20
19 | 05:33 | 18:35 (WEA 4) | 08:02 17:37 (WEA 5) | 07:58 15:09 (WEA 6) | 08:37
| 21:43 | 23 18:58 (WEA4) | 18:31 15 17:52 (WEAS5) | 16:36 35 15:44 (WEA 6) | 16:21
20 | 05:35 | 18:34 (WEA 4) | 08:04 17:42 (WEA 5) | 08:00 15:10 (WEA 6) | 08:38
| 21:42 | 24 18:58 (WEA 4) | 18:29 6 17:48 (WEAS5) | 16:35 34  15:44 (WEA 6) | 16:21
21 05:36 | 18:33 (WEA 4) | 08:06 | 08:01 15:10 (WEA 6) | 08:38
| 21:40 | 25  18:58 (WEA 4) | 18:27 116:3¢ 33  15:43 (WEA 6) | 16:21
22| 05:37 | 18:33 (WEA 4) | 08:08 | 08:03 15:11 (WEA 6) | 08:39
| 21:39 | 25  18:58 (WEA 4) | 18:25 116:33 31  15:42 (WEA 6) | 16:22
23| 05:39 | 18:32 (WEA 4) | 08:10 ] 08:05 15:12 (WEA 6) | 08:39
| 21:38 | 25  18:57 (WEA 4) | 18:23 116:32 30  15:42 (WEA 6) | 16:22
24 | 05:40 | 18:32 (WEA 4) | 08:11 | 08:06 15:13 (WEA 6) | 08:40
| 21:36 | 24 18:56 (WEA 4) | 18:21 | 16:31 29 15:42 (WEA6) | 16:23
25 | 05:41 | 18:33 (WEA 4) | 07:13 | 08:08 15:14 (WEA 6) | 08:40
| 21:35 | 23 18:56 (WEA 4) | 17:19 116:29 28  15:42 (WEA 6) | 16:24
26 | 05:43 | 18:32 (WEA 4) | 07:15 | 08:10 15:15 (WEA 6) | 08:40
| 21:33 | 22 18:54 (WEA 4) | 17:17 116:29 26  15:41 (WEA 6) | 16:24
27 | 05:44 | 18:34 (WEA 4) | 07:17 ] 08:11 15:16 (WEA 6) | 08:41
| 21:32 | 19 18:53 (WEA 4) | 17:15 116:28 25  15:41 (WEA6) | 16:25
28 | 05:46 | 17:44 (WEA 5) | 07:19 ] 08:13 15:18 (WEA 6) | 08:41
| 21:31 | 30  18:51 (WEA 4) | 17:13 116:27 22 15:40 (WEA 6) | 16:26
29 | 05:47 | 17:40 (WEA 5) | 07:20 | 08:14 15:18 (WEA 6) | 08:41
| 21:29 | 32 18:48 (WEA 4) | 17:11 116:26 21  15:39 (WEA 6) | 16:27
30 | 05:49 | 17:38 (WEA 5) | 07:22 15:19 (WEA 6) | 08:16 15:20 (WEA 6) | 08:41
| 21:27 | 24 18:02 (WEA5) | 17:09 12 15:31 (WEA6) | 16:25 19  15:39 (WEA 6) | 16:28
31| 05:50 | | 07:24 15:16 (WEA 6) | | 08:41
| 21:26 | 117:07 18  15:34 (WEA®6) | | 16:29
Sonnenscheinstunden | 503 | | 331 | 266 | 243
astr.max.mogl.Beschattung | | 374 | 612 | 935 | 36

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros2023 1616726 WINAPRO w

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H

engineering@noxt.de - 1. Marz 2023 I emgmeeﬂmg
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-14 - Wichum 13, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Méarz 1 April | Mai 1Juni
1]08:41 | 08:14 15:25 (WEA 6) | 07:20 16:59 (WEA 5) | 07:09 18:53 (WEA 4) | 06:04 | 05:18
| 16:30 |17:18 40  16:05 (WEA 6) | 18:10 31 17:30 (WEA5) | 20:05 17  19:10 (WEA 4) | 20:56 | 21:42
2 08:41 | 08:12 15:26 (WEA 6) | 07:18 16:58 (WEA 5) | 07:07 18:56 (WEA 4) | 06:02 | 05:17
| 16:31 117:20 40  16:06 (WEA 6) | 18:12 33 17:31 (WEA5) | 20:06 12  19:08 (WEA 4) | 20:58 | 21:43
3| 08:41 | 08:11 15:26 (WEA 6) | 07:16 16:56 (WEA 5) | 07:05 106:00 | 05:17
| 16:32 |17:22 40  16:06 (WEA 6) | 18:14 35  17:31 (WEA 5) | 20:08 120:59 | 21:44
4| 08:41 | 08:09 15:26 (WEA 6) | 07:14 16:55 (WEA 5) | 07:02 105:58 | 05:16
| 16:33 |17:24 39 16:05 (WEA 6) | 18:16 37 17:32 (WEA 5) | 20:10 121:01 | 21:46
5 | 08:40 | 08:08 15:27 (WEA 6) | 07:11 16:55 (WEA 5) | 07:00 105:56 | 05:15

| 16:34 |17:26 38  16:05(WEA6) | 18:17 37  17:32 (WEA5) | 20:12 121:03 | 21:47
6 | 08:40 15:33 (WEA 6) | 08:06 15:28 (WEA 6) | 07:09 16:53 (WEA 5) | 06:58 |05:54 | 05:14
| 16:36 9 15142 (WEA6) | 17:27 37  16:05 (WEA6) | 18:19 39  17:32 (WEA5) | 20:13 121:04 | 21:47
7] 08:40 15:31 (WEA 6) | 08:04 15:29 (WEA 6) | 07:07 16:53 (WEA 5) | 06:55 105:53 | 05:14
116:37 13 15:44 (WEA6) | 17:20 35 16:04 (WEA6) | 18:21 39 17:32 (WEA5) | 20:15 121:06 | 21:48
8] 08:39 15:30 (WEA 6) | 08:02 15:30 (WEA 6) | 07:05 16:53 (WEA 5) | 06:53 J05:51 | 05:13

116:38 16  15:
9] 08:39 1

6 (WEA 6) | 17:
(WEA 6) | O

1 33 16:03 (WEA6) | 18:23 39 17:32 (WEA5) | 20:17 121:08 | 21:49
1 15:31 (WEA 6) | 07:02 16:53 (WEA 5) | 06:51 |05:49 | 05:13

116:40 18 15:47 (WEA6) | 17:33 31  16:02 (WEA6) | 18:25 40  17:33 (WEA5) | 20:18 121:09 | 21:50
10 | 08:38 15:28 (WEA 6) | 07:59 15:32 (WEA 6) | 07:00 16:52 (WEA 5) | 06:49 105:47 | 05:12
|16:41 21 15:49 (WEA6) | 17:35 29  16:01 (WEA6) | 18:26 40  17:32 (WEA 5) | 20:20 |21:11 | 2151
11 | 08:38 15:28 (WEA 6) | 07:57 15:34 (WEA 6) | 06:58 16:52 (WEA 5) | 06:46 |05:46 | 05:12
116:43 23 15:51 (WEA6) | 17:37 26  16:00 (WEA6) | 18:28 39  17:31 (WEA5) | 20:22 |21:13 | 21:52
12 | 08:37 15:27 (WEA 6) | 07:55 15:36 (WEA 6) | 06:56 16:53 (WEA 5) | 06:44 |05:44 | 05:12
|16:44 25 15:52 (WEA6) | 17:39 22  15:58 (WEA6) | 18:30 38  17:31 (WEA5) | 20:24 |21:14 | 21:52
13 | 08:36 15:27 (WEA 6) | 07:53 15:38 (WEA 6) | 06:53 16:52 (WEA 5) | 06:42 |05:42 | 05:11
|16:45 26 15:53 (WEA6) | 17:41 17  15:55 (WEA6) | 18:32 38  17:30 (WEA5) | 20:25 |21:16 | 21:53
14 | 08:36 15:26 (WEA 6) | 07:51 15:43 (WEA 6) | 06:51 16:53 (WEA 5) | 06:40 J05:41 | 05:11

|16:47 28  15:54 (WEA6) | 17:42 8 15:51 (WEA6) | 18:33 36  17:29 (WEA5) | 20:27 |21:17 | 21:54
15 | 08:35 15:26 (WEA 6) | 07:49 | 06:49 16:54 (WEA 5) | 06:37 105:39 | 05:11
116:49 30  15:56 (WEA6) | 17:44 118:35 35  17:29 (WEA5) | 20:29 |21:19 | 21:54
16 | 08:34 15:25 (WEA 6) | 07:47 | 06:46 16:54 (WEA 5) | 06:35 ]05:38 | 05:11
116:50 32  15:57 (WEA6) | 17:46 118:37 33 17:27 (WEA5) | 20:30 |21:20 | 21:55
17 | 08:33 15:25 (WEA 6) | 07:45 | 06:44 16:56 (WEA 5) | 06:33 105:36 | 05:11

| 16:52 33 15:!
18 | 08:32 1

8 (WEA 6) | 17:
(WEA6) | O

8 118:39 36 18:00 (WEA 4) | 20:32 |21:22 | 2155
3 | 06:42 16:56 (WEA 5) | 06:31 ]05:35 | 05:11

116:53 34  15:59 (WEA6) | 17:50 118:40 40  18:12 (WEA 4) | 20:34 |21:23 | 21:56
19 | 08:31 15:25 (WEA 6) | 07:41 ] 06:39 16:58 (WEA 5) | 06:29 105:33 | 05:11
116:55 35  16:00 (WEA 6) | 17:52 118:42 43 18:15 (WEA 4) | 20:36 |21:25 | 21:56
20 | 08:30 15:24 (WEA 6) | 07:39 ] 06:37 17:01 (WEA 5) | 06:26 ]05:32 | 05:11
116:57 36  16:00 (WEA 6) | 17:54 118:44 39 18:16 (WEA 4) | 20:37 121:26 | 21:56
21]08:29 15:24 (WEA 6) | 07:37 ] 06:35 17:04 (WEA 5) | 06:24 105:30 | 05:11
116:58 37  16:01 (WEA6) | 17:56 118:46 33 18:16 (WEA 4) | 20:39 |21:28 | 21:57
22| 08:28 15:24 (WEA 6) | 07:35 ] 06:32 17:52 (WEA 4) | 06:22 105:29 | 05:11
]17:00 38  16:02 (WEA6) | 17:57 118:47 25  18:17 (WEA 4) | 20:41 |21:29 | 21:57
23] 08:27 15:24 (WEA 6) | 07:33 ] 06:30 17:52 (WEA 4) | 06:20 ]05:28 | 05:11

117:02 38  16:02 (WEA 6) | 17:59 118:49 26  18:18 (WEA 4) | 20:42 |21:31 | 21:57
241 08:25 15:24 (WEA 6) | 07:31 1 06:28 17:50 (WEA 4) | 06:18 105:27 | 05:12
117:04 39  16:03 (WEA 6) | 18:01 118:51 27  18:17 (WEA 4) | 20:44 121:32 | 21:57
25 | 08:24 15:23 (WEA 6) | 07:29 17:08 (WEA 5) | 06:25 17:50 (WEA 4) | 06:16 105:25 | 05:12
117:05 40 16:03 (WEA6) | 18:03 14  17:22 (WEAS5) | 18:53 27  18:17 (WEA 4) | 20:46 |21:3¢ | 21:57
26 | 08:23 15:24 (WEA 6) | 07:27 17:04 (WEA 5) | 06:23 17:50 (WEA 4) | 06:14 105:24 | 05:12
117:07 40  16:04 (WEA6) | 18: 20 17:24 (WEA5) | 18:54 27  18:17 (WEA 4) | 20:48 |21:35 | 21:57
27 ] 08:21 15:23 (WEA 6) | 0 17:02 (WEA 5) | 06:21 17:50 (WEA 4) | 06:12 105:23 | 05:13
117:09 41  16:04 (WEA6) | 18: 24 17:26 (WEA5) | 18:56 26  18:16 (WEA 4) | 20:49 121:36 | 21:57
28 | 08:20 15:24 (WEA 6) | 07:22 17:00 (WEA 5) | 06:18 17:50 (WEA 4) | 06:10 105:22 | 05:13
117:11 41 16:05 (WEA6) | 18:08 28 17:28 (WEAS5) | 18:58 26  18:16 (WEA 4) | 20:51 121:37 | 21:57
29 | 08:19 15:24 (WEA 6) | | 07:16 18:51 (WEA 4) | 06:08 105:21 | 05:14
117:13 41 16:05 (WEA®6) | 119:59 24  19:15 (WEA 4) | 20:53 121:39 | 21:57
30 | 08:17 15:25 (WEA 6) | | 07:14 18:51 (WEA 4) | 06:06 105:20 | 05:14
117:14 41 16:06 (WEA6) | 120:01 22 19:13 (WEA 4) | 20:54 |21:40 | 21:57
31]08:16 15:25 (WEA 6) | | 07:11 18:52 (WEA 4) | 105:19 |
117:16 40  16:05 (WEA6) | 120:03 20 19:12 (WEA4) | |21:41 |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
astr.max.mogl.Beschattung | 815 | 521 | 1030 | 29 | |

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-14 - Wichum 13, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Juli |August | September | Oktober |November | Dezember
110515 | 05:52 | 06:42 | 07:32 17:32 (WEA 5) | 07:26 15:02 (WEA 6) | 08:17 15:10 (WEA 6)
|21:56 | 21:24 | 20:22 119:12 38 18:10 (WEA 5) | 17:05 29 15:31 (WEA6) | 16:24 23 15:33 (WEA 6)
2]05:16 | 05:53 | 06:44 | 07:33 17:31 (WEA 5) | 07:28 15:00 (WEA 6) | 08:19 15:11 (WEA 6)
|21:56 | 21:22 | 20:19 119:09 39  18:10 (WEA5) | 17:03 32 15:32 (WEA6) | 16:24 21 15:32 (WEA 6)
3]05:16 | 05:55 | 06:45 | 07:35 17:30 (WEA 5) | 07:29 14:59 (WEA 6) | 08:20 15:13 (WEA 6)
|21:56 | 2121 | 20:17 119:07 39  18:09 (WEA5) | 17:01 34  15:33 (WEA6) | 16:23 19  15:32 (WEA 6)
4]05:17 | 05:57 | 06:47 | 07:37 17:30 (WEA 5) | 07:31 14:59 (WEA 6) | 08:21 15:14 (WEA 6)
|21:55 | 21:19 | 20:15 119:05 40  18:10 (WEA 5) | 17:00 35 15:34 (WEA6) | 16:22 16  15:30 (WEA 6)
5]05:18 | 05:58 | 06:49 | 07:38 17:30 (WEA 5) | 07:33 8 (WEA 6) | 0! 15:17 (WEA 6)
|21:55 | 21:17 | 20:13 119:02 39  18:09 (WEA5) | 16:58 37 5 (WEA 6) | 1 13 15:30 (WEA 6)
6]05:19 | 06:00 | 06:50 | 07:40 17:29 (WEA 5) | 07:35 :57 (WEA 6) | 08: 15:19 (WEA 6)
|21:54 | 21:15 | 20:10 119:00 39  18:08 (WEA5) | 16:56 38 15:35 (WEA6) | 16:22 9 15:28 (WEA6)
7105:20 | 06:01 | 06:52 | 07:42 17:29 (WEA 5) | 07:37 14:57 (WEA 6) | 08:25 15:22 (WEA 6)
|21:54 | 21:14 | 20:08 118:58 39 18:08 (WEA5) | 16:54 39 15:36 (WEA 6) | 16:21 2 15:24 (WEA6)
8]05:21 | 06:03 | 06:54 | 07:43 17:29 (WEA 5) | 07:38 14:57 (WEA 6) | 08:27
|21:53 | 21:12 | 20:06 118:56 39 18:08 (WEA5) | 16:53 39 :36 (WEA 6) | 16:
9]05:22 | 06:05 | 06:55 | 07:45 17:30 (WEA 5) | 07:40 6 (WEA 6) | 0!
|21:52 | 21:10 | 20:03 118:53 37  18:07 (WEA5) | 16:51 41 :37 (WEA 6) | 16:
10| 05:23 | 06:06 | 06:57 18:49 (WEA 4) | 07:47 17:29 (WEA 5) | 07:42 14:55 (WEA 6) | 08:29
|21:52 | 21:08  |20:01 12 19:01 (WEA4) | 18:51 36  18:05 (WEA5) | 16:49 41 15:36 (WEA 6) | 16:20
11]05:24 | 06:08 | 06:59 18:46 (WEA 4) | 07:49 17:30 (WEA 5) | 07:44 14:55 (WEA 6) | 08:30
|21:51 [21:06  [19:59 16 19:02 (WEA4) | 18:49 34  18:04 (WEA5) | 16:48 41 15:36 (WEA 6) | 16:20
12]05:25 | 06:09 | 07:00 18:44 (WEA 4) | 07:50 17:31 (WEA 5) | 07:46 14:56 (WEA 6) | 08:31
]21:50 | 21:04  [19:56 20  19:04 (WEA4) | 18:47 32  18:03 (WEA5) | 16:46 41 15:37 (WEA 6) | 16:20
13]05:26 | 06:11 | 07:02 18:42 (WEA 4) | 07:52 17:32 (WEA 5) | 07:47 14:56 (WEA 6) | 08:32
|21:49 | 21:02  |19:54 22 19:04 (WEA4) | 18:44 30  18:02 (WEA5) | 16:45 41 15:37 (WEA 6) | 16:20
14]05:27 | 06:13 | 07:03 18:41 (WEA 4) | 07:54 17:34 (WEA 5) | 07:49 6 (WEA 6) | 0!
|21:48  |21:00  [19:52 24 19:05(WEA4) | 18:42 27  18:01 (WEA5) | 16:43 41 7 (WEA 6) | 1
15]05:28 | 06:14 | 07:05 18:39 (WEA 4) | 07:55 17:35 (WEA 5) | 07:51 :56 (WEA 6) | 08:
|21:47  |20:58 | 19:49 26 19:05(WEA4) | 18:40 23 17:58 (WEA5) | 16:42 41 15:37 (WEA 6) | 16:20
16]05:29 | 06:16 | 07:07 18:39 (WEA 4) | 07:57 17:37 (WEA 5) | 07:53 14:57 (WEA 6) | 08:35
|21:46 | 20:56 | 19:47 26 19:05(WEA4) | 18:38 18  17:55 (WEA5) | 16:40 40  15:37 (WEA 6) | 16:20
17]05:31 | 06:18 | 07:08 18:39 (WEA 4) | 07:59 17:41 (WEA 5) | 07:54 14:57 (WEA 6) | 08:36
|21:45  |20:54  [19:45 27 19:06 (WEA4) | 18:36 10  17:51 (WEA5) | 16:39 40 :37 (WEA 6) | 16:
1805:32 | 06:19 | 07:10 18:38 (WEA 4) | 08:01 | 07:56 8 (WEA 6) | O
|21:44 | 20:52  |19:42 27  19:05 (WEA4) | 18:33 | 16:38 39 :37 (WEA 6) | 16:
19105:33 | 06:21 | 07:12 18:38 (WEA 4) | 08:02 | 07:58 14:59 (WEA 6) | 08:37
121:43  |20:50 | 19:40 27  19:05 (WEA4) | 18:31 | 16:36 38 15:37 (WEA 6) | 16:21
20105:35 | 06:22 | 07:13 18:38 (WEA 4) | 08:04 | 08:00 14:59 (WEA 6) | 08:38
|21:42  |20:48  |19:37 26  19:04 (WEA 4) | 18:29 | 16:35 38 15:37 (WEA 6) | 16:21
21]105:36 | 06:24 | 07:15 18:38 (WEA 4) | 08:06 | 08:01 14:59 (WEA 6) | 08:38
121:40 | 20:46  |19:35 25  19:03 (WEA 4) | 18:27 | 16:34 37 15:36 (WEA 6) | 16:22
22105:37 | 06:26 | 07:17 17:52 (WEA 5) | 08:08 1 08:03 15:00 (WEA 6) | 08:39
121:39 | 20:44  ]19:33 30  19:02 (WEA4) | 18:25 | 16:33 36  15:36 (WEA 6) | 16:22
23]05:39 | 06:27 | 07:18 17:45 (WEA 5) | 08:10 | 08:05 1 (WEA 6) | 08:39
121:38 | 20:42  |19:30 39  19:00 (WEA 4) | 18:23 | 16:32 35 6 (WEA 6) | 16:22
24105:40 | 06:29 | 07:20 17:43 (WEA 5) | 08:11 | 08:06 :02 (WEA 6) | 08:40
121:36  |20:39  |19:28 40  18:59 (WEA 4) | 18:21 | 16:31 34 15:36 (WEA 6) | 16:23
25]05:41 | 06:31 | 07:22 17:40 (WEA 5) | 07:13 | 08:08 15:03 (WEA 6) | 08:40
121:35  |20:37 |19:26 42  18:57 (WEA4) | 17:19 | 16:30 33 15:36 (WEA 6) | 16:24
2605:43 | 06:32 | 07:23 17:38 (WEA 5) | 07:15 | 08:10 15:03 (WEA 6) | 08:40
121:33  |20:35  |19:23 39  18:53 (WEA 4) | 17:17 | 16:29 32 :35 (WEA 6) | 16:24
27|05:44 | 06:34 | 07:25 17:36 (WEA 5) | 07:17 | 08:11 5 (WEA 6) | 08:41
121:32  |20:33 |19:21 32  18:08 (WEA5) | 17:15 | 16:28 30 :35 (WEA 6) | 16:25
2805:46 | 06:36 | 07:27 17:35 (WEA 5) | 07:19 15:11 (WEA 6) | 08:13 15:06 (WEA 6) | 08:41
121:31  |20:31  |19:19 34  18:09 (WEAS5) | 17:13 11  15:22 (WEA6) | 16:27 29 15:35 (WEA 6) | 16:26
29|05:47 | 06:37 | 07:28 17:33 (WEA 5) | 07:20 15:07 (WEA 6) | 08:14 15:07 (WEA 6) | 08:41
121:29 | 20:28  |19:16 36 18:09 (WEAS5) | 17:11 18  15:25 (WEA6) | 16:26 26  15:33 (WEA 6) | 16:27
30|05:49 | 06:39 | 07:30 17:33 (WEA 5) | 07:22 15:05 (WEA 6) | 08:16 15:08 (WEA 6) | 08:41
|21:27 | 20:26 | 19:14 36 18:09 (WEAS5) | 17:09 23  15:28 (WEA 6) | 16:25 25  15:33 (WEA 6) | 16:28
31]05:50 | 06:40 | | 07:24 15:03 (WEA 6) | | 08:41
|21:26 | 20:24 | 117:07 27  15:30 (WEA6) | | 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243
astr.max.mogl.Beschattung | | | 606 | 638 | 1082 | 103
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231616/28  WINAPRO w
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-15 - Wichum 16, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

JJanuar |Februar IMérz 1April IMai 1duni
1]08:41 08:14 07:20 07:09 19:05 (WEA 4) 05:18
16:30 17:18 19 18:10 20:05 12 19:17 (WEA 4) 21:42
2] 08:41 08:12 07:18 07:07 19:09 (WEA 4) 05:17
16:31 17:20 22 16:42 (WEA6) | 18:12 20:06 4 19:13 (WEA4) 21:43
3 08:41 08:11 16:18 (WEA 6) | 07:16 07:05 05:17
| 16:32 |17:22 25 3 (WEA 6) | 18:14 | 20:08 | 21:44
4 08:41 08:09 16:17 (WEA 6) | 07:14 17:34 (WEA 5) | 07:02 05:16
16:33 17:24 27 16:44 (WEA 6) | 18:16 8 17:42 (WEA 5) | 20:10 21:45
5| 08:40 08:08 16:16 (WEA 6) | 07:11 17:30 (WEA 5) | 07:00 05:15
16:34 17:26 28 4 (WEA 6) | 18:17 16 17:46 (WEA 5) | 20:11 21:47
6 | 08:40 08:06 6 (WEA 6) | 07:09 17:27 (WEA 5) | 06:58 05:14
| 16:36 117:27 30 6 (WEAG) | 18:19 20  17:47 (WEA5) | 20:13 | 21:47
08:40 08:04 16:16 (WEA 6) | 07:07 17:26 (WEA 5) | 06:55 05:14
16:37 17:29 31 7 (WEA 6) | 18:21 23 17:49 (WEA 5) | 20:15 21:48
8| 08:39 08:02 5 (WEA 6) | 07:05 17:25 (WEA 5) | 06:53 05:13
16:38 17:31 32 7 (WEA 6) | 18:23 25 17:50 (WEA 5) | 20:17 21:49
9 08:39 08:01 07:02 17:23 (WEA 5) | 06:51 05:13
| 16:40 117:33 32 |18:25 27  17:50 (WEA5) | 20:18 | 21:50
10 | 08:38 07:59 07:00 17:22 (WEA 5) | 06:49 05:12
16:41 17:35 33 18:26 29 17:51 (WEA 5) | 20:20 21:51
11| 08:38 07:57 06:58 17:22 (WEA 5) | 06:46 05:12
16:42 17:37 34 18:28 30  17:52 (WEAS) | 20:22 21:52
12 | 08:37 07:55 06:56 17:21 (WEA 5) | 06:44 05:12
| 16:44 |17:39 34 |18:30 31 17:52 (WEA5) | 20:24 | 21:52
13 | 08:36 07:53 16:15 (WEA 6) | 06:53 17:20 (WEA 5) | 06:42 05:11
16:45 17:41 33 16:48 (WEA 6) | 18:32 31 17:51 (WEA 5) | 20:25 21:53
14| 08:36 07:51 06:51 17:20 (WEA 5) | 06:40 05:11
16:47 17:42 33 18:33 31 17:51 (WEA 5) | 20:27 21:54
15 | 08:35 07:49 16:15 (WEA 6) | 06:49 17:21 (WEA 5) | 06:37 05:11
| 16:49 |17:44 32 16:47 (WEA6) | 18:35 30  17:51 (WEA5) | 20:29 | 21:54
16 | 08:34 07:47 16:16 (WEA 6) | 06:46 17:20 (WEA 5) | 06:35 05:11
16:50 17:46 31 7 (WEAG) | 18:37 30  17:50 (WEA5) | 20:30 21:55
17| 08:33 07:45 16:17 (WEA 6) | 06:44 17:21 (WEA 5) | 06:33 05:11 21:11 (WEA Z2-W-01)
16:52 17:48 29 16:46 (WEA 6) | 18:39 28 17:49 (WEA 5) | 20:32 21:55 1 21:12 (WEA Z2-W-01)
18 | 08:32 07:43 06:42 17:20 (WEA 5) | 06:31 05:11 21:10 (WEA Z2-W-01)
| 16:53 |17:50 20 1 |18:40 28  17:48 (WEA5) | 20:34 |21:56 3 21:13 (WEA Z2-W-01)
19 | 08:31 07:41 1 06:39 17:22 (WEA 5) | 06:29 05:11 21:09 (WEA Z2-W-01)
16:55 17:52 26 1 18:42 30 18:17 (WEA 4) | 20:36 21:56 5 21:14 (WEA Z2-W-01)
20 | 08:30 07:39 1 06:37 17:23 (WEA 5) | 06:26 05:11 21:10 (WEA Z2-W-01)
16:57 17:54 23 1 18:44 34 18:19 (WEA 4) | 20:37 21:56 5 21:15 (WEA Z2-W-01)
21 08:29 07:37 1 06:35 17:24 (WEA 5) | 06:24 05:11 21:10 (WEA Z2-W-01)
| 16:58 |17:55 20 1 |18:46 34  18:20 (WEA 4) | 20:39 |21:57 5 21:15 (WEA Z2-W-01)
22| 08:28 07:35 1 06:32 17:26 (WEA 5) | 06:22 05:11 21110 (WEA Z2-W-01)
17:00 17:57 15 1 18:47 33 18:22 (WEA 4) | 20:41 21:57 5 21:15 (WEA Z2-W-01)
23| 08:27 07:33 1 06:30 17:30 (WEA 5) | 06:20 05:11 21:10 (WEA Z2-W-01)
17:02 17:59 6 16:34 (WEA 6) | 18:49 28 18:24 (WEA 4) | 20:42 21:57 5 21:15 (WEA Z2-W-01)
24| 08:25 07:31 06:28 18:02 (WEA 4) | 06:18 05:12 21:12 (WEA Z2-W-01)
| 17:04 | 18:01 |18:51 21 18:23 (WEA4) | 20:44 |21:57 4 21:16 (WEA Z2-W-01)
25 | 08:24 07:29 06:25 18:01 (WEA 4) | 06:16 05:12 21:12 (WEA Z2-W-01)
17:05 18:03 18:53 23 18:24 (WEA 4) | 20:46 21:57 3 21:15 (WEA Z2-W-01)
26| 08:23 07:27 06:23 18:01 (WEA 4) | 06:14 05:12
17:07 18:05 18:54 23 18:24 (WEA 4) | 20:48 21:57
27 | 08:21 07:25 06:21 18:00 (WEA 4) | 06:12 05:13
17:09 18:07 18:56 23 18:23 (WEA 4) | 20:49 21:57
28 | 08:20 07:22 06:18 18:01 (WEA 4) | 06:10 05:13
17:11 18:08 18:58 21 18:22 (WEA4) | 20:51 21:57
29| 08:19 07:16 19:01 (WEA 4) | 06:08 05:14
17:13 19:59 21 19:22 (WEA 4) | 20:53 21:57
30 | 08:17 16:26 (WEA 6) 07:14 19:01 (WEA 4) | 06:06 05:14
17:14 8  16:34 (WEA6) 20:01 19 19:20 (WEA 4) | 20:54 21:57
31| 08:16 16:22 (WEA 6) 07:11 19:03 (WEA 4)
17:16 15  16:37 (WEA6) 20:03 15  19:18 (WEA 4)
Sonnenscheinstunden 258 217 367 416 500
astr.max.magl.Beschattung 23 624 712 16 36
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt:

NE-2022-03_007 WP Heek

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick

+49 (0)160 40 24 579

Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-15 - Wichum 16, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli JAugust | September | Oktober INovember | Dezember
1]05:15 | 05:52 | 06:42 | 07:32 18:00 (WEA 5) | 07:26 15:44 (WEA 6) | 08:17
|21:56 | 21:24 | 20:22 119:12 31  18:31 (WEAS5) | 17:05 33  16:17 (WEA6) | 16:24
2]105:16 | 05:53 | 06:44 ] 07:33 17:59 (WEA 5) | 07:28 15:45 (WEA 6) | 08:19
|21:56 | 21:22 | 20:19 119:09 31 18:30 (WEAS5) | 17:03 32  16:17 (WEA6) | 16:24
3]05:16 | 05:55 | 06:45 | 07:35 18:00 (WEA 5) | 07:29 15:45 (WEA 6) | 08:20
|21:56 | 21:21 | 20:17 119:07 29 18:29 (WEAS5) | 17:01 32  16:17 (WEA 6) | 16:23
4105:17 | 05:57 | 06:47 | 07:37 18:00 (WEA 5) | 07:31 15:45 (WEA 6) | 08:21
|21:55 | 21:19 | 20:15 119:05 29 18:29 (WEAS5) | 17:00 31  16:16 (WEA6) | 16:22
5]05:18 | 05:58 | 06:49 | 07:38 18:01 (WEA 5) | 07:33 15:46 (WEA 6) | 08:23
|21:55 | 21:17 | 20:12 119:02 27 18:28 (WEAS5) | 16:58 30  16:16 (WEA 6) | 16:22
6]05:19 | 06:00 | 06:50 | 07:40 18:01 (WEA 5) | 07:35 15:47 (WEA 6) | 08:24
|21:54 | 21:15 | 20:10 119:00 25 18:26 (WEAS5) | 16:56 28  16:15 (WEA6) | 16:21
7105:20 | 06:01 | 06:52 | 07:42 18:02 (WEA 5) | 07:37 15:48 (WEA 6) | 08:25
|21:54 | 21:14 | 20:08 118:58 22 18:24 (WEAS5) | 16:54 26  16:14 (WEA 6) | 16:21
8]05:21 | 06:03 | 06:54 | 07:43 18:04 (WEA 5) | 07:38 15:49 (WEA 6) | 08:27
|21:53 | 21:12 | 20:06 118:56 18  18:22 (WEAS5) | 16:53 24  16:13 (WEA6) | 16:21
9]05:22 | 06:05 | 06:55 | 07:45 18:07 (WEA 5) | 07:40 15:49 (WEA 6) | 08:28
|21:52 | 21:10 | 20:03 118:53 13  18:20 (WEAS5) | 16:51 22 16:11 (WEA 6) | 16:20
10| 05:23 | 06:06 | 06:57 19:03 (WEA 4) | 07:47 | 07:42 15:51 (WEA 6) | 08:29
| 21:52 | 21:08 | 20:01 1 19:04 (WEA 4) | 18:51 | 16:49 19 16:10 (WEA 6) | 16:20
11]05:24 | 06:08 | 06:58 18:57 (WEA 4) | 07:49 15:53 (WEA 6) | 08:30
|21:51 | 21:06  |19:59 11  19:08 (WEA 4) | 18:49 15  16:08 (WEA 6) | 16:20
12 ] 05:25 | 06:09 | 07:00 18:55 (WEA 4) | 07:50 15:57 (WEA 6) | 08:31
]21:50 | 21:04  [19:56 16  19:11 (WEA 4) | 18: 8  16:05 (WEA 6) | 16:20
13]05:26 | 06:11 | 07:02 18:53 (WEA 4) | 07:52 | 08:32
|21:49 | 21:02  |19:54 18  19:11 (WEA 4) | 18:44 | 16:20
14 ] 05:27 | 06:13 | 07:03 18:52 (WEA 4) | 07:54 | 08:33
|21:48  [21:00 |19:52 20  19:12 (WEA 4) | 18:42 | 16:20
15]05:28 | 06:14 | 07:05 18:50 (WEA 4) | 07:55 | 08:34
|21:47 | 20:58 | 19:49 22 19:12 (WEA 4) | 18:40 | 16:20
16| 05:29 | 06:16 | 07:07 18:50 (WEA 4) | 07:57 ] 08:35
|21:46 | 20:56 | 19:47 22  19:12 (WEA 4) | 18:38 | 16:20
17105:31 | 06:17 | 07:08 18:50 (WEA 4) | 07:59 | 08:36
|21:45 | 20:54 | 19:45 22 19:12 (WEA 4) | 18:36 | 16:20
1805:32 | 06:19 | 07:10 18:49 (WEA 4) | 08:01 ] 08:36
|21:44 | 20:52 | 19:42 22 19:11 (WEA 4) | 18:33 ] 16:38 | 16:20
19 | 05:33 | 06:21 | 07:12 18:49 (WEA 4) | 08:02 16:57 (WEA 6) | 07:58 | 08:37
121:43 | 20:50  [19:40 22  19:11 (WEA4) | 18:31 10  17:07 (WEA 6) | 16:36 | 16:21
2005:35 | 06:22 | 07:13 18:50 (WEA 4) | 08:04 16:54 (WEA 6) | 08: | 08:38
|21:42 | 20:48 | 19:37 20 10:10 (WEA4) | 18:29 17  17:11 (WEA 6) | 16:35 | 16:21
21]05:36 | 06:24 | 07:15 18:12 (WEA 5) | 08:06 16:52 (WEA 6) | 08:01 | 08:38
121:40 | 20:46  |19:35 33  19:08 (WEA4) | 18:27 21  17:13 (WEA6) | 16:34 | 16:21
22105:37 | 06:26 | 07:17 18:10 (WEA 5) | 08:08 16:49 (WEA 6) | 08:03 | 08:39
|21:39 | 20:44  |19:33 34 10:06 (WEA4) | 18:25 24  17:13 (WEA 6) | 16:33 | 16:22
23]05:39 | 06:27 | 07:18 18:07 (WEA 5) | 08:10 16:48 (WEA 6) | 08:05 | 08:39
121:38 | 20:42  |19:30 34 19:03 (WEA4) | 18:23 26  17:14 (WEA 6) | 16:32 | 16:22
24105:40 | 06:29 | 07:20 18:06 (WEA 5) | 08:11 16:47 (WEA 6) | 08:06 | 08:40
21:36  |20:39  |19:28 31 10:01 (WEA4) | 18:21 28  17:15 (WEA6) | 16:31 | 16:23
25]05:41 | 06:31 | 07:22 18:04 (WEA 5) | 07:13 15:46 (WEA 6) | 08:08 | 08:40
121:35 | 20:37  |19:26 27 18:31 (WEA5) | 17:19 30  16:16 (WEA 6) | 16:29 | 16:24
260543 | 06:32 | 07:23 18:03 (WEA 5) | 07:15 15:45 (WEA 6) | 08:10 | 08:40
21:33  |20:35  |19:23 28 18:31 (WEAS5) | 17:17 31  16:16 (WEA 6) | 16:29 | 16:24
2705:44 | 06:34 | 07:25 18:02 (WEA 5) | 07:17 15:45 (WEA 6) | 08:11 | 08:41
121:32 | 20:33  |19:21 29  18:31 (WEA5) | 17:15 32  16:17 (WEA 6) | 16:28 | 16:25
2805:46 | 06:36 | 07:27 18:02 (WEA 5) | 07:19 15:44 (WEA 6) | 08:13 | 08:41
121:30  |20:31  |19:19 30 18:32 (WEA5) | 17:13 33  16:17 (WEA 6) | 16:27 | 16:26
29|05:47 | 06:37 | 07:28 18:00 (WEA 5) | 07:20 15:44 (WEA 6) | 08:14 | 08:41
121:29 | 20:28  |19:16 31 18:31 (WEA5) | 17:11 33  16:17 (WEA6) | 16:26 | 16:27
300549 | 06:39 | 07:30 18:00 (WEA 5) | 07:22 15:44 (WEA 6) | 08:16 | 08:41
| 21:27 | 20:26 | 19:14 31  18:31 (WEA5) | 17:09 33  16:17 (WEA 6) | 16:25 | 16:28
31|05:50 | 06:40 | | 07:24 15:44 (WEA 6) | | 08:41
121:26 | 20:24 | 117:07 33  16:17 (WEA6) | | 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243

astr.max.mogl.Beschattung | | | 504 | 576 | 300 |

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

oros20231616/3  WINAPRO «

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

noxt! engineering GmbH

Dipl.-Ing. (FH) Timm Schaer, M.Sc. noxt!
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-16 - Kampensiedlung 1, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Marz  |April  [Mai 19uli |August  |SeptembefOktober |Novembei Dezember
1008:41  |08:14  |07:20 | 07:09 | 06:04 20:28 (WEA 6) | 05:15 20:35 (WEAG) [ 05:52 | 06:42 | 07:32 | 07:26 | 08:17
16:30  [17:18  [18:10  |20:05 | 20:56 33 2110 (WEAS) | 21:56 43  21:23 (WEAS) | 21:24 | 20:22 19:12  [17:05 | 16:24
2]08:41  |08:12  |07:18 | 07:07  |06:02 20:27 (WEA 6) | 05:16 20:35 (WEAG) | 05:53 | 06:44 | 07:3  [07:28 | 08119
1631 [17:20  [18:12  |20:06 | 20:58 35 2110 (WEAS) | 21:56 43  21:23 (WEAS) | 21:22 | 20:19 19:00  [17:03  |16:24
3]08:41  [08:11  |07:16  |07:04 | 06:00 20:28 (WEA 6) | 05:17 20:35 (WEA6) | 05:55 | 06:45 | 07:35  [07:29 | 08:20
1632 |17:22  [18:14 | 20:08 | 20:59 37 2112 (WEAS) | 21156 42  21:22 (WEAS) | 21:21 | 20:17 19:07 | 17:01 16:23
4]08:41  [08:09 |07:14  |07:02 0558 20:28 (WEA 6) | 05:17 20:35 (WEA6) | 05:57 | 06:47 | 07:37  [07:31 | 08:21
16:33  |17:24  [18:6 200 | 21:01 39 2113 (WEAS) | 21:55 41 21:21 (WEAS) [21:19 | 20:15  [19:05  [17:00 | 16:23
5]08:40  [08:07 |O7:11  |07:00 | 0556 20:28 (WEA 6) | 05:18 20:35 (WEAG) | 05:58 | 06:49 | 07:38  [07:33 | 08:23
16:35  |17:26  [18:17  |2011 | 21:03 39 2113 (WEAS) | 21:55 41  21:21 (WEAS) | 21:17 | 20:12 19:02 [16:58 | 16:22
6]08:40  [08:06 |07:09 | 06:58 0554 20:29 (WEA 6) | 05:19 20:35 (WEAG) | 06:00 | 06:50 | 07:40  [07:35 | 08:24
16:36  |17:27  [18:19 2013 | 21:04 39 21114 (WEAS) | 21:54 40  21:21 (WEAS) [21:15 | 20:10  [19:00 | 16:56 | 16:22
7]08:40  [08:04  |07:07 | 06:55 0553 20:29 (WEA 6) | 05:20 20:35 (WEAG) | 06:01 | 06:52 | 07:42  [07:37 | 08:25
16:37 17:29 18:21 20:15 21:06 41 21:15 (WEA 5) | 21:53 40 21:21 (WEA5) | 21:14 20:08 18:58 16:54 16:21
8]08:39  [08:02 |07:05 | 06:53 0551 20:30 (WEA 6) | 05:21 20:36 (WEAG) | 06:03 | 06:54 | 07:43  [07:38 | 08:26
16:38  [17:31  [18:23  |2017 | 21:08 41 21116 (WEAS) | 21:53 38 21:20 (WEAS) [21:12 | 20:06 | 18:56  [16:53 | 16:21
9]08:39  [08:01  |07:02  |06:51 | 05:49 20:30 (WEA 6) | 05:22 20:35 (WEA6) | 06:05 | 06:55 | 07:45  [07:40 | 08:28
16:40 17:33 18:25 20:18 21:09 41 21:17 (WEA 5) | 21:52 37 21:19 (WEA 5) | 21:10 20:03 18:53 16:51 16:20
10 | 08:38 07:59 07:00 06:49 05:47 20:30 (WEA 6) | 05:23 20:35 (WEA 6) | 06:06 06:57 07:47 07:42 08:29
16:41 17:35 18:26 20:20 21:11 42 21:17 (WEA'5) | 21:51 36 21:18 (WEA 5) | 21:08 20:01 18:51 16:49 16:20
11| 08:38 07:57 06:58 06:46 05:46 20:31 (WEA 6) | 05:24 20:35 (WEA 6) | 06:08 06:58 07:49 07:44 08:30
16:43 17:37 18:28 20:22 21:12 42 21:18 (WEA 5) | 21:51 34 21:17 (WEA 5) | 21:06 19:59 18:49 16:48 16:20
12 | 08:37 07:55 06:55 06:44 05:44 20:31 (WEA 6) | 05:25 20:35 (WEA 6) | 06:09 07:00 07:50 07:46 08:31
16:44 17:39 18:30 20:23 21:14 44 21:19 (WEA 5) | 21:50 32 21:17 (WEA 5) | 21:04 19:56 18:47 16:46 16:20
13 | 08:36 07:53 06:53 06:42 05:42 20:32 (WEA 6) | 05:26 20:35 (WEA 6) | 06:11 07:02 07:52 07:47 08:32
16:45 17:41 18:32 20:25 21:16 43 21:20 (WEA 5) | 21:49 28 21:03 (WEA 6) | 21:02 19:54 18:44 16:45 16:20
14]08:35  |O7:51 | 06:51 | 06:40 | 05:41 20:36 (WEA 6 20:31 (WEA 6) | 05:27 20:35 (WEA6) | 06:13 | 07:03 | 07:54  |07:49 | 08:33
16:47 17:42 18:33 20:27 21:17 9 20:45 (WEA 6, 44 21:20 (WEA 5) | 21:48 28 21:04 (WEA 6) | 21:00 19:52 18:42 16:43 16:20
15]08:35  |07:49 | 06:49 | 06:37 | 05:39 20:33 (WEA 6 20:32 (WEA 6) | 05:28 20:36 (WEA6) | 06:14 | 07:05  |07:55  |07:51 | 08:34
16:49 17:44 18:35 20:29 21:19 14 20:47 (WEA 6, 43 21:20 (WEA 5) | 21:47 28 21:04 (WEA 6) | 20:58 19:49 18:40 16:42 16:20
16|08:3¢  |07:47  |06:46 | 06:35 | 05:38 20:32 (WEA 6 20:32 (WEA 6) | 05:30 20:36 (WEA6) | 06:16 | 07:07 | 07:57  [07:53 | 08:35
16:50  |17:46  [18:37  |20:30  [21:20 17 20:49 (WEA§ 44 21:21 (WEAS) | 21:46 28 21:04 (WEAG) | 20:56 | 19:47 18:38  [16:40 | 16:20
17]08:33  |07:45 | 06:44 | 06:33 | 05:36 20:31 (WEA 6 20:32 (WEA 6) | 05:31 20:36 (WEAG) | 06:18 | 07:08 | 07:59  [07:54 | 08:35
1652 |17:48  [18:39  |20:32  [21:22 19 20:50 (WEA 45 21:21 (WEAS) | 21145 28 21:04 (WEAG) [20:54  [19:45 | 18:36  [16:39 | 16:20
18]08:32  [07:43  |06:42 [ 06:31 | 05:35 20:29 (WEA 6 20:32 (WEA 6) | 05:32 20:36 (WEAG) | 06:19  [07:10 | 08:01  [07:56 | 08:36
1653 |17:50  [18:40  |20:3¢  [21:23 21 20:50 (WEA 45 2121 (WEAS) | 21:44 28 21:04 (WEAG) | 2052 | 19:42 18:33  [16:38 | 16:20
19]08:31  [07:41  |06:39 [ 06:29 | 05:33 20:29 (WEA 6 20:33 (WEA 6) | 05:33 20:36 (WEAG) | 06:21  |07:12 | 08:02  [07:58 | 08:37
16555 | 17:52 18:42  |20:36  |21:25 22 20:51 (WEAS 44 21:22 (WEAS) | 21:43 28 21:04 (WEAG) [20:50  [19:40 | 18:31  [16:36 | 16:21
2008:30  [07:39  |06:37 | 06:26 | 05:32 20:29 (WEA 6 20:34 (WEA 6) | 05:35 20:37 (WEAG) | 06:22 | 07:13 | 08:04  [08:00 | 08:38
16557  |17:54  |18:44 | 20:37  [21:26 23 20:52 (WEAS 44 21:23(WEAS) | 21141 27 21:04 (WEAG) | 20:48 | 19:37 1829 [16:35 | 16:21
21]08:29  [07:37  |06:35 | 06:24 0530 20:28 (WEA 6 20:34 (WEA 6) | 05:36 20:33 (WEAG) | 06:24 | 07:15 | 08:06  [08:01 | 08:38
16:58  |17:55  [18:46  |20:39  [21:28 25  20:53 (WEA® 44 21:23(WEAS) | 21:40 26 21:04 (WEAG) [ 20:46  [19:35 | 18:27  [16:3¢ | 16:22
22]08:28  |07:35  |06:32 | 06:22 | 05:29 20:27 (WEA 6 20:34 (WEA 6) | 05:37 20:33 (WEAG) [ 06:26 | 07:17 | 08:08  [08:03 | 08:39
17:00  |17:57  [18:47 | 2041  [21:29 26 20:53 (WEAG 44 21:23(WEAS) | 21:39 25 21:03 (WEAG) | 20:44 | 19:33 18:25  [16:33 | 16:22
23]08:26  [07:33  |06:30 | 06:20 | 05:28 20:27 (WEA 6 20:34 (WEA 6) | 05:39 20:33 (WEAG) | 06:27 | 07:18 | 08:10  [08:05 | 08:39
17:02  |17:59  [18:49  |20:42  [21:31 26 20:53 (WEAS 44 21:23(WEAS) | 21:38 24 21:02 (WEAG) [20:41  [19:30 | 18:23  [16:32 16:23
24108:25  |[07:31  |06:28 | 06:18 | 05:27 20:27 (WEA 6 20:35 (WEA 6) | 05:40 20:39 (WEAG) [ 06:20  [07:20 | 08:11  [08:06 | 08:40
17:04  [18:01  [18:51  |20:44  [21:32 27 20:54 (WEAS 44 21:24 (WEAS) | 21:36 23 21:02 (WEAG) [20:39  [19:28 | 18:21  [1631 | 16:23
25108:24  [07:29 | 06:25 | 06:16 | 05:25 20:27 (WEA 6 20:34 (WEA 6) | 05:42 20:40 (WEAG) [ 06:31  |07:21  |07:13  [08:08 | 08:40
17:05 18:03 18:53 20:46 21:33 27 20:54 (WEA 6, 45 21:23 (WEA'5) | 21:35 22 21:02 (WEA 6) | 20:37 19:26 17:19 16:30 16:24
26| 08:23 07:27 06:23 06:14 05:24 20:27 (WEA 6, 20:34 (WEA 6) | 05:43 20:40 (WEA 6) | 06:32 07:23 07:15 08:09 08:40
17:07 18:05 18:54 20:47 21:35 27 20:54 (WEA 6, 44 21:23 (WEA'5) | 21:33 20 21:00 (WEA 6) | 20:35 19:23 17:17 16:29 16:24
27| 08:21 07:25 06:21 06:12 05:23 20:27 (WEA 6, 20:35 (WEA 6) | 05:44 20:42 (WEA 6) | 06:34 07:25 07:17 08:11 08:41
17:09 18:07 18:56 20:49 21:36 28 20:55 (WEA 6, 43 21:23 (WEA 5) | 21:32 18 21:00 (WEA 6) | 20:33 19:21 17:15 16:28 16:25
28 | 08:20 07:22 06:18 06:10 05:22 20:27 (WEA 6, 20:34 (WEA 6) | 05:46 20:43 (WEA 6) | 06:36 07:26 07:18 08:13 08:41
17:11 18:08 18:58 20:51 21:37 28 20:55 (WEA 6, 44 21:23 (WEA'5) | 21:30 15 20:58 (WEA 6) | 20:31 19:19 17:13 16:27 16:26
29 | 08:18 07:16 06:08 05:21 20:27 (WEA 6, 20:35 (WEA 6) | 05:47 20:45 (WEA 6) | 06:37 07:28 07:20 08:14 08:41
17:13 19:59 20:53 21:39 28 20:55 (WEA 6, 43 21:23 (WEA 5) | 21:29 12 20:57 (WEA 6) | 20:28 19:16 17:11 16:26 16:27
30 | 08:17 07:14 | 06:06 | 05:20 20:28 (WEA 6 20:34 (WEA 6) | 05:49 20:47 (WEAG) | 06:39  |07:30 | 07:22 | 08:16 | 08:41
17:14 20:01 20:54 21:40 28 20:56 (WEA 6, 44 21:22 (WEA5) | 21:27 7 20:54 (WEA 6) | 20:26 19:14 17:09 16:25 16:28
31| 08:15 o07:11 05:19 20:28 (WEA 6 0550 6:40 07:24 08:41
17:16 20:03 21:41 30 21:09 (WEA 5, 21:26 20:24 17:07 16:29
Sonnenscheinstunden | 258 217 367 416 486 500 503 454 381 331 266 243

astr.max.mogl Beschattung 425 1264 882

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231616/3  WINAPRO .

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H

engineering@noxt.de - 1. Marz 2023 emgmeeﬂmg
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-17 - Kampensiedlung 3, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Marz  |April  [Mai 19uli |August  |SeptembefOktober |Novembei Dezember
1008:41  |08:14  |07:20 | 07:09 | 06:04 20:30 (WEA 6) | 05:15 20:36 (WEAG) | 05:52 | 06:42 | 07:32 | 07:26 | 08:17
16:30  [17:18  [18:10  |20:05 | 20:56 28 20:58 (WEAG) | 21:56 42 21:23 (WEAS) | 21:24 | 20:22 19:12  [17:05 | 16:24
2]08:41  |08:12  |07:18 | 07:07  |06:02 20:30 (WEA 6) | 05:16 20:37 (WEAG) | 05:53 | 06:44 | 07:3  [07:28 | 08:19
1631 [17:20  [18:12  |20:06 | 20:58 30 2110 (WEAS) | 21:56 42 21:23 (WEAS) | 21:22 | 20:19 19:00  [17:03  |16:24
3]08:41  [08:11  |07:16  |07:04 | 06:00 20:30 (WEA 6) | 05:17 20:36 (WEA6) | 05:55 | 06:45 | 07:35  [07:29 | 08:20
1632 |17:22  [18:14 | 20:08 | 20:59 34 2112 (WEAS) | 21:56 41  21:22 (WEAS) | 21:21 | 20117 19:07 | 17:01 16:23
4]08:41  [08:09 |07:14  |07:02 0558 20:30 (WEA 6) | 05:17 20:37 (WEAG) | 05:57 | 06:47 | 07:37  [07:31 | 08:21
16:33  |17:24  [18:6 200 | 21:01 35 2113 (WEAS) | 21:55 39 21:21 (WEAS) [21:19 | 20:15  [19:05  [17:00 | 16:23
5]08:40  [08:07 |O7:11  |07:00 | 0556 20:30 (WEA 6) | 05:18 20:37 (WEAG) | 05:58 | 06:49 | 07:38  [07:33 | 08:23
16:35  |17:26  [18:17  |2011 | 21:03 36 2113 (WEAS) | 21:55 38 21:21 (WEAS) | 21:17 | 20:12 19:02 [16:58 | 16:22
6]08:40  [08:06 |07:09 | 06:58 0554 20:31 (WEA 6) | 05:19 20:37 (WEAG) | 06:00 | 06:50 | 07:40  [07:35 | 08:24
16:36  |17:27  [18:19 2013 | 21:04 37 2114 (WEAS) | 21:54 38 21:21 (WEAS) [21:15 | 20:10  [19:00 | 16:56 | 16:22
7]08:40  [08:04  |07:07 | 06:55 0553 20:31 (WEA 6) | 05:20 20:37 (WEAG) [ 06:01 | 06:52 | 07:42  [07:37 | 08:25
16:37 17:29 18:21 20:15 21:06 38 21:15 (WEA 5) | 21:53 37 21:21 (WEA 5) | 21:14 20:08 18:58 16:54 16:21
8]08:39  [08:02 |07:05 | 06:53 0551 20:31 (WEA 6) | 05:21 20:33 (WEAG) | 06:03 | 06:54 | 07:43  [07:38 | 08:26
16:38  [17:31  [18:23  |2017 | 21:08 40 21:16 (WEAS) | 21:53 35 21:20 (WEAS) [21:12 | 20:06 | 18:56  [16:53 | 16:21
9]08:39  [08:01  |07:02  |06:51 | 05:49 20:32 (WEA 6) | 05:22 20:37 (WEAG) | 06:05 | 06:55 | 07:45  [07:40 | 08:28
16:40 17:33 18:25 20:18 21:09 40 21:17 (WEA 5) | 21:52 34 21:19 (WEA 5) | 21:10 20:03 18:53 16:51 16:20
10 | 08:38 07:59 07:00 06:49 05:47 20:32 (WEA 6) | 05:23 20:37 (WEA 6) | 06:06 06:57 07:47 07:42 08:29
16:41 17:35 18:26 20:20 21:11 41 21:17 (WEA'5) | 21:51 32 21:18 (WEA 5) | 21:08 20:01 18:51 16:49 16:20
11| 08:38 07:57 06:58 06:46 05:46 20:32 (WEA 6) | 05:24 20:37 (WEA 6) | 06:08 06:58 07:49 07:44 08:30
16:43 17:37 18:28 20:22 21:12 41 21:18 (WEA 5) | 21:51 28 21:05 (WEA 6) | 21:06 19:59 18:49 16:48 16:20
12 | 08:37 07:55 06:55 06:44 05:44 20:33 (WEA 6) | 05:25 20:37 (WEA 6) | 06:09 07:00 07:50 07:46 08:31
16:44 17:39 18:30 20:23 21:14 41 21:19 (WEA 5) | 21:50 28 21:05 (WEA 6) | 21:04 19:56 18:47 16:46 16:20
13 | 08:36 07:53 06:53 06:42 05:42 20:33 (WEA 6) | 05:26 20:37 (WEA 6) | 06:11 07:02 07:52 07:47 08:32
16:45 17:41 18:32 20:25 21:16 43 21:20 (WEA 5) | 21:49 28 21:05 (WEA 6) | 21:02 19:54 18:44 16:45 16:20
14]08:35  |O7:51 | 06:51 | 06:40 | 05:41 20:33 (WEA 6) | 05:27 20:33 (WEAG) | 06:13 | 07:03  |07:54  [07:49 | 08:33
16:47 17:42 18:33 20:27 21:17 43 21:20 (WEA 5) | 21:48 28 21:06 (WEA 6) | 21:00 19:52 18:42 16:43 16:20
15]08:35  |07:49 | 06:49 | 06:37 | 05:39 20:39 (WEA 6 20:33 (WEA 6) | 05:28 20:39 (WEA6) | 06:14 | 07:05  |07:55  |07:51 | 08:34
16:49 17:44 18:35 20:29 21:19 6 20:45 (WEA 6, 43 21:20 (WEA 5) | 21:47 27 21:06 (WEA 6) | 20:58 19:49 18:40 16:42 16:20
16|08:3¢  |07:47  |06:46 | 06:35 | 05:38 20:36 (WEA 6 20:33 (WEA 6) | 05:30 20:39 (WEA6) | 06:16 | 07:07  |07:57  [07:53 | 08:35
16:50  |17:46  [18:37  |20:30  [21:20 12 20:48 (WEAS 43 21:21 (WEAS) | 21146 27  21:06 (WEAG) | 20:56 | 19:47 18:38  [16:40 | 16:20
17]08:33  |07:45 | 06:44 | 06:33 | 05:36 20:35 (WEA 6 20:34 (WEA 6) | 05:31 20:39 (WEAG) | 06:18 | 07:08 | 07:59  [07:54 | 08:35
1652 |17:48  [18:39  |20:32  [21:22 15 20:50 (WEA 42 21:21 (WEAS) | 21145 27 21:06 (WEAG) [ 20:54  [19:45 | 18:36  [16:39 | 16:20
18]08:32  [07:43  |06:42 [ 06:31 | 05:35 20:33 (WEA 6 20:34 (WEA 6) | 05:32 20:39 (WEAG) | 06:19  [07:10  |08:01  [07:56 | 08:36
16:53  |17:50  [18:40  |20:3¢  [21:23 18  20:51 (WEAS 43 2121 (WEAS) | 21:44 27 21:06 (WEAG) | 2052 | 19:42 18:33  [16:38 | 16:20
19]08:31  [07:41  |06:39 [ 06:29 | 05:33 20:32 (WEA 6 20:34 (WEA 6) | 05:33 20:39 (WEAG) | 06:21  |07:12 | 08:02  [07:58 | 08:37
16555 | 17:52 18:42  |20:36  |21:25 20 20:52 (WEA§ 44 21:22 (WEAS) | 21:43 26 21:05(WEAG) [20:50  [19:40 | 18:31  [16:36 | 16:21
2008:30  [07:39  |06:37 | 06:26 | 05:32 20:32 (WEA 6 20:35 (WEA 6) | 05:35 20:40 (WEAG) | 06:22 [ 07:13 | 08:04  [08:00 | 08:38
16557  |17:54  |18:44 | 20:37  [21:26 22 20:54 (WEAS 44 21:23(WEAS) | 21:41 26 21:06 (WEAG) | 20:48 | 19:37 1829 [16:35 | 16:21
21]08:29  [07:37  |06:35 | 06:24 0530 20:31 (WEA 6 20:35 (WEA 6) | 05:36 20:41 (WEAG) | 06:24 [ 07:15 | 08:06  [08:01 | 08:38
16:58  |17:55  [18:46  |20:39  [21:28 23 20:54 (WEA 44 21:23(WEAS) | 21:40 24 21:05(WEAG) [ 20:46  [19:35 | 18:27  [16:3¢ | 16:22
22]08:28  |07:35  |06:32 | 06:22 | 05:29 20:30 (WEA 6 20:35 (WEA 6) | 05:37 20:41 (WEAG) | 06:26 | 07:17 | 08:08  [08:03 | 08:39
17:00  |17:57  [18:47 | 2041  [21:29 24 20:54 (WEA 44 21:23(WEAS) | 21:39 23 21:04 (NEAG) | 20:44 | 19:33 18:25  [16:33 | 16:22
23]08:26  [07:33  |06:30 | 06:20 | 05:28 20:30 (WEA 6 20:35 (WEA 6) | 05:39 20:41 (WEAG) | 06:27  |07:18  |08:10  [08:05 | 08:39
17:02  |17:59  [18:49 | 20:42  [21:31 25 20:55 (WEAS 44 21:23(WEAS) | 21:38 23 21:04 (WEAG) [ 20:41  [19:30 | 18:23  [16:32 16:23
24108:25  |[07:31  |06:28 | 06:18 | 05:27 20:30 (WEA 6 20:36 (WEA 6) | 05:40 20:43 (WEAG) [ 06:20  [07:20 | 08:11  [08:06 | 08:40
17:04 18:01 18:51 20:44 21:32 25 20:55 (WEA 6) 44 21:24 (WEA 5) | 21:36 21 21:04 (WEA 6) | 20:39 19:28 18:21 16:31 16:23
25108:24  [07:29 | 06:25 | 06:16 | 05:25 20:30 (WEA 6 20:36 (WEA 6) | 05:42 20:43 (WEAG) [ 06:31  |07:21  |07:13  [08:08 | 08:40
17:05 18:03 18:53 20:46 21:33 26 20:56 (WEA 6) 43 21:23 (WEA'5) | 21:35 19 21:02 (WEA 6) | 20:37 19:26 17:19 16:30 16:24
26| 08:23 07:27 06:23 06:14 05:24 20:29 (WEA 6, 20:36 (WEA 6) | 05:43 20:44 (WEA 6) | 06:32 07:23 07:15 08:09 08:40
17:07 18:05 18:54 20:47 21:35 27 20:56 (WEA 6, 42 21:23 (WEA'5) | 21:33 17 21:01 (WEA 6) | 20:35 19:23 17:17 16:29 16:24
27| 08:21 07:25 06:21 06:12 05:23 20:29 (WEA 6, 20:36 (WEA 6) | 05:44 20:46 (WEA 6) | 06:34 07:25 07:17 08:11 08:41
17:09 18:07 18:56 20:49 21:36 28 20:57 (WEA 6, 43 21:23 (WEA 5) | 21:32 14 21:00 (WEA 6) | 20:33 19:21 17:15 16:28 16:25
28 | 08:20 07:22 06:18 06:10 05:22 20:29 (WEA 6, 20:36 (WEA 6) | 05:46 20:48 (WEA 6) | 06:36 07:26 07:18 08:13 08:41
17:11 18:08 18:58 20:51 21:37 28 20:57 (WEA 6, 43 21:23 (WEA'5) | 21:30 10 20:58 (WEA 6) | 20:31 19:19 17:13 16:27 16:26
29 | 08:18 07:16 06:08 05:21 20:29 (WEA 6, 20:36 (WEA 6) | 05:47 06:37 07:28 07:20 08:14 08:41
17:13 19:59 20:53 21:39 28 20:57 (WEA 6, 43 21:23 (WEA'5) | 21:29 20:28 19:16 17:11 16:26 16:27
30 | 08:17 07:14 | 06:06 | 05:20 20:30 (WEA 6 20:36 (WEA 6) | 05:49 06:39  |07:30  |07:22  |08:16 | 08:41
17:14 20:01 20:54 21:40 28 20:58 (WEA 6, 41 21:22 (WEA5) | 21:27 20:26 19:14 17:09 16:25 16:28
31| 08:15 o07:11 05:19 20:30 (WEA 6 0550 06:40 07:24 08:41
17:16 20:03 21:41 28 20:58 (WEA 6, 21:26 20:24 17:07 16:29
Sonnenscheinstunden | 258 217 367 416 486 500 503 454 381 331 266 243

astr.max.mogl Beschattung 383 1217 801

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-18 - Kampensiedlung 5, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Marz  |April  [Mai 1Juli lAugust | Oktober |
1008:41  |08:14  |07:20 | 07:09 | 06:04 20:32 (WEA 6) | 05:15 20:39 (WEA6) | 05:52 | 06:42 | 07:32 | 07:26
16:30  [17:18  [18:10  |20:05 | 20:56 28 21:00 (WEA6) | 21:56 27  21:06 (WEA6) | 21:24 | 20:22 [ 19:12 17:05
2]08:41  |08:12  |07:18 | 07:07  |06:02 20:32 (WEA 6) | 05:16 20:39 (WEA6) | 05:53 | 06:44 | 07:33 | 07:28
1631 [17:20  [18:12  |20:06 | 20:58 28 21:00 (WEA6) | 21:56 28 21:07 (WEA6) [21:22  |20:19  [19:09 | 17:03
3]08:41  [08:11  |07:16  |07:04 | 06:00 20:33 (WEA 6) | 05:17 20:39 (WEA6) | 05:55 | 06:45 | 07:35 | 07:29
1632 |17:22  [18:14 | 20:08 | 20:59 28 21:01 (WEA6) | 21:56 27 2106 (WEA6) [21:21 | 20117 [ 19:07 17:01
4]08:41  [08:09 |07:14  |07:02 0558 20:33 (WEA 6) | 05:17 20:39 (WEA6) | 05:57 | 06:47 | 07:37 | 07:31
16:33  |17:24  [18:6 200 | 21:01 28 21:01 (WEA6) | 21:55 28 21:07 (WEA6) [21:19  |20:15  [19:05 | 17:00
5]08:40  [08:07 |O7:11  |07:00 | 0556 20:33 (WEA 6) | 05:18 20:39 (WEA6) [ 05:58 | 06:49 | 07:38 | 07:33
16:35  |17:26  [18:17  |2011 | 21:03 28 21:01 (WEA6) |21:55 28 2L:07 (WEA6) [21:17  |20:12  [19:02 | 16:58
6]08:40  [08:06 |07:09 | 06:58 0554 20:33 (WEA 6) | 05:19 20:40 (WEA6) [ 06:00 | 06:50 | 07:40 | 07:35
16:36  |17:27  [18:19 2013 | 21:04 28 21:01 (WEA6) |21:54 28 2L:08 (WEAG) [21:15  [20:10  [19:00 | 16:56
7]08:40  [08:04  |07:07 | 06:55 0553 20:33 (WEA 6) | 05:20 20:40 (WEA6) [ 06:01 | 06:52 | 07:42 | 07:37
16:37  |17:29  [18:21  |20:15 | 21:06 28 21:01(WEA6) |2L:53 28 2L:08 (WEAG) | 21:4  |20:08  [18:58 | 16:54
8]08:39  [08:02 |07:05 | 06:53 0551 20:34 (WEA 6) | 05:21 20:40 (WEA6) | 06:03 | 06:54 | 07:43 | 07:38
16:38  [17:31  [18:23  |2017 | 21:08 27 21:01(WEA6) |2L:53 28 2L:08 (WEAG) [ 21:12  |20:06 | 18:56 | 16:53
9]08:39  [08:01  |07:02  |06:51 | 05:49 20:34 (WEA 6) | 05:22 20:39 (WEA6) [ 06:05 | 06:55 | 07:45 | 07:40
16:40 17:33 18:25 20:18 21:09 28 21:02 (WEA 6) | 21:52 28 21:07 (WEA 6) | 21:10 20:03 18:53 16:51
10 | 08:38 07:59 07:00 06:49 05:47 20:34 (WEA 6) | 05:23 20:40 (WEA 6) | 06:06 06:57 07:47 07:42
16:41 17:35 18:26 20:20 21:11 27 21:01 (WEA 6) | 21:51 28 21:08 (WEA 6) | 21:08 20:01 18:51 16:49
11| 08:38 07:57 06:58 06:46 05:46 20:34 (WEA 6) | 05:24 20:40 (WEA 6) | 06:08 06:58 07:49 07:44
16:43 17:37 18:28 20:22 21:12 28 21:02 (WEA 6) | 21:51 28 21:08 (WEA 6) | 21:06 19:59 18:49 16:48
12 | 08:37 07:55 06:55 06:44 05:44 20:35 (WEA 6) | 05:25 20:40 (WEA 6) | 06:09 07:00 07:50 07:46
16:44 17:39 18:30 20:23 21:14 27 21:02 (WEA 6) | 21:50 28 21:08 (WEA 6) | 21:04 19:56 18:47 16:46
13 | 08:36 07:53 06:53 06:42 05:42 20:35 (WEA 6) | 05:26 20:40 (WEA 6) | 06:11 07:02 07:52 07:47
16:45 17:41 18:32 20:25 21:16 28 21:03 (WEA 6) | 21:49 28 21:08 (WEA 6) | 21:02 19:54 18:44 16:45
14]08:35  |O7:51 | 06:51 | 06:40 | 05:41 20:35 (WEA 6) | 05:27 20:41 (WEA6) | 06:13 | 07:03 | 07:54 | 07:49
16:47 17:42 18:33 20:27 21:17 27 21:02 (WEA 6) | 21:48 28 21:09 (WEA 6) | 21:00 19:52 18:42 16:43
15]08:35  |07:49 | 06:49 | 06:37 | 05:39 20:35 (WEA 6) | 05:28 20:42 (WEA6) | 06:14 | 07:05 | 07:55 | O7:51
16:49 17:44 18:35 20:29 21:19 27 21:02 (WEA 6) | 21:47 26 21:08 (WEA 6) | 20:58 19:49 18:40 16:42
16|08:3¢  |07:47  |06:46 | 06:35 | 05:38 20:35 (WEA 6) | 05:30 20:42 (WEA6) | 06:16 | 07:07 | 07:57 | 07:53
16:50  |17:46  [18:37  |20:30 | 21:20 27 21:02 (WEA6) | 21146 26 21:08 (WEAG) | 20:56  |19:47  [18:38 | 16:40
17]08:33  |07:45 | 06:44 | 06:33 | 05:36 20:41 (WEA 6 20:36 (WEA 6) | 05:31 20:42 (WEA6) | 06:18 | 07:08 | 07:59 | 07:54
1652 |17:48  [18:39  |20:32  [21:22 8 20:49 (WEAS 27 21:03(WEA6) | 2145 26 21:08(WEAG) | 20:54  |19:45 [ 18:36 | 16:39
18]08:32  [07:43  |06:42 [ 06:31 | 05:35 20:38 (WEA 6 20:36 (WEA 6) | 05:32 20:42 (WEA6) [ 06:19  |07:10 [ 08:01 | 07:56
16:53  |17:50  [18:40  |20:3¢  [21:23 13 20:51 (WEAS 27 21:03(WEA6) | 21:44 26 21:08 (WEA6) | 20:52 19:42  |18:33  |16:38
19]08:31  [07:41  |06:39 [ 06:29 | 05:33 20:37 (WEA 6 20:36 (WEA 6) | 05:33 20:43 (WEA6) [ 06:21  |07:12 [ 08:02 | 07:58
16555 | 17:52 18:42  |20:36  |21:25 16 20:53 (WEAS 27 21:03(WEA6) | 21:43 24 21:07 (WEA6) [ 20:50 | 19:40 | 18:31 16:36
2008:30  [07:39  |06:37 | 06:26 | 05:32 20:36 (WEA 6 20:37 (WEA 6) | 05:35 20:44 (WEAG) [ 06:22 | 07:13 | 08:04 | 08:00
1657  |17:54  [18:44 | 20:37  [21:26 18  20:54 (WEA 27 21:04 (WEA6) | 21:41 23 21:07 (WEA6) [ 20:48  [19:37  [18:29  |16:35
21]08:29  [07:37  |06:35 | 06:24 0530 20:35 (WEA 6 20:37 (WEA 6) | 05:36 20:44 (WEA6) [ 06:24 | 07:15 | 08:06 | 08:01
16:58  |17:55  [18:46  |20:39  [21:28 21 20:56 (WEA 27 21:04 (WEA6) |21:40 23 21:07 (WEAG) [ 20:46  |19:35  [18:27  |16:34
22]08:28  |07:35  |06:32 | 06:22 | 05:29 20:34 (WEA 6 20:37 (WEA 6) | 05:37 20:45 (WEA6) [ 06:26 | 07:17 | 08:08 | 08:03
17:00  |17:57  [18:47  |20:41  [21:29 22 20:56 (WEA 27 21:04 (WEA6) | 21:39 21 21:06 (WEA6) | 20:44 19:33  18:25 | 16:33
23]08:26  [07:33  |06:30 | 06:20 | 05:28 20:34 (WEA 6 20:37 (WEA 6) | 05:39 20:45 (WEA6) [ 06:27 | 07:18 [ 08:10 | 08:05
17:02  |17:59  [18:49  |20:42  [21:31 22 20:56 (WEA 27 21:04 (WEA6) | 21:38 20  21:05 (WEA6) | 20:41 19:30  [18:23  |16:32
24108:25  |[07:31  |06:28 | 06:18 | 05:27 20:33 (WEA 6 20:38 (WEA 6) | 05:40 20:47 (WEA6) [ 06:29  |07:20  [08:11 | 08:06
17:04  [18:01  [18551  |20:44  [21:32 24 20:57 (WEAS 27 21:05(WEA6) |21:36 17  21:04 (WEAG) [ 20:39  [19:28  [18:21 | 16:31
25108:24  [07:29 | 06:25 | 06:16 | 05:25 20:33 (WEA 6 20:38 (WEA 6) | 05:42 20:48 (WEA6) [ 06:31 | 07:21  [07:13 | 08:08
17:05 18:03 18:53 20:46 21:33 25 20:58 (WEA 6, 27 21:05 (WEA 6) | 21:35 15 21:03 (WEA 6) | 20:37 19:26 17:19 16:30
26| 08:23 07:27 06:23 06:14 05:24 20:33 (WEA 6, 20:38 (WEA 6) | 05:43 20:50 (WEA 6) | 06:32 07:23 07:15 08:09
17:07 18:05 18:54 20:47 21:35 25 20:58 (WEA 6) 26 21:04 (WEA 6) | 21:33 11 21:01 (WEA 6) | 20:35 19:23 17:17 16:29
27| 08:21 07:25 06:21 06:12 05:23 20:32 (WEA 6) 20:38 (WEA 6) | 05:44 20:53 (WEA 6) | 06:34 07:25 07:17 08:11
17:09 18:07 18:56 20:49 21:36 27 20:59 (WEA 6, 27 21:05 (WEA 6) | 21:32 5 20:58 (WEA 6) | 20:33 19:21 17:15 16:28
28 | 08:20 07:22 06:18 06:10 05:22 20:32 (WEA 6, 20:38 (WEA 6) | 05:46 06:36 07:26 07:18 08:13
17:11 18:08 18:58 20:51 21:37 27 20:59 (WEA 6, 27 21:05 (WEA 6) | 21:30 20:31 19:19 17:13 16:27
29 | 08:18 07:16 06:08 05:21 20:32 (WEA 6, 20:39 (WEA 6) | 05:47 06:37 07:28 07:20 08:14
17:13 19:59 20:53 21:39 27 20:59 (WEA 6, 27 21:06 (WEA 6) | 21:29 20:28 19:16 17:11 16:26
30 | 08:17 07:14 | 06:06 | 05:20 20:33 (WEA 6 20:38 (WEA 6) | 05:49 06:39  |07:30  |07:22 | 08:16
17:14 20:01 20:54 21:40 27 21:00 (WEA 6, 27 21:05 (WEA 6) | 21:27 20:26 19:14 17:09 16:25

31| 08:15 o07:11 05:19 20:33 (WEA 6 0550 06:40 07:24

17:16 20:03 21:41 27 21:00 (WEA 6, 21:26 20:24 17:07
Sonnenscheinstunden | 258 217 367 416 486 500 503 454 381 331 266

astr.max.mogl Beschattung 329 819 653

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-19 - Kampensiedlung 1a, 48619 Heek
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Marz  |April  [Mai 19uli |August  |SeptembefOktober |Novembei Dezember
1008:41  |08:14  |07:20 | 07:09 | 06:04 20:31 (WEA 6) | 05:15 20:37 (WEAG) | 05:52 | 06:42 | 07:32 | 07:26 | 08:17
16:30  [17:18  [18:10  |20:05 | 20:56 28 20:50 (WEAG) | 21:56 41  21:23 (WEAS) | 21:24 | 20:22 19:12  [17:05 | 16:24
2]08:41  |08:12  |07:18 | 07:07  |06:02 20:31 (WEA 6) | 05:16 20:33 (WEAG) | 05:53 | 06:44 | 07:3  [07:28 | 08:19
1631 [17:20  [18:12  |20:06 | 20:58 28 20:50 (WEAG) | 21:56 40  21:23 (WEAS) | 21:22 | 20:19 19:00  [17:03  |16:24
3]08:41  [08:11  |07:16 | 07:05 | 06:00 20:31 (WEA 6) | 05:17 20:37 (WEAG) | 05:55 | 06:45 | 07:35  [07:29 | 08:20
1632 |17:22  [18:14 | 20:08 | 20:59 29 21:00 (WEAG) | 21:56 39 21:22 (WEAS) | 21:21 | 20:17 19:07 | 17:01 16:23
4]08:41  [08:09 |07:14  |07:02 0558 20:31 (WEA 6) | 05:17 20:37 (WEAG) | 05:57 | 06:47 | 07:37  [07:31 | 08:21
16:33  |17:24  [18:6 200 | 21:01 32 2113 (WEAS)|21:55 38  21:21 (WEAS) [21:19 | 20:15  [19:05  [17:00 | 16:23
5]08:40  [08:07 |O7:11  |07:00 | 0556 20:31 (WEA 6) | 05:18 20:33 (WEAG) | 05:58 | 06:49 | 07:38  [07:33 | 08:23
16:35  |17:26  [18:17  |2011 | 21:03 34 2113 (WEAS) | 21:55 36 21:21 (WEAS) | 21:17 | 20:12 19:02 [16:58 | 16:22
6]08:40  [08:06 |07:09 | 06:58 0554 20:32 (WEA 6) | 05:19 20:33 (WEAG) | 06:00 | 06:50 | 07:40  [07:35 | 08:24
16:36  |17:27  [18:19 2013 | 21:04 34 21114 (WEAS) | 21:54 36 21:21 (WEAS) [21:15 | 20:10  [19:00 | 16:56 | 16:22
7]08:40  [08:04  |07:07 | 06:55 0553 20:31 (WEA 6) | 05:20 20:33 (WEAG) | 06:01 | 06:52 | 07:42  [07:37 | 08:25
16:37 17:29 18:21 20:15 21:06 37 21:15 (WEA 5) | 21:53 35 21:21 (WEA5) | 21:14 20:08 18:58 16:54 16:21
8]08:39  [08:02 |07:05 | 06:53 0551 20:32 (WEA 6) | 05:21 20:39 (WEAG) | 06:03 | 06:54 | 07:43  [07:38 | 08:26
16:38  [17:31  [18:23  |2017 | 21:08 38 21116 (WEAS) | 21:53 31  21:20 (WEAS) | 21:12 | 20:06 [ 18:56 | 16:53 | 16:21
9]08:39  [08:01  |07:02  |06:51 | 05:49 20:33 (WEA 6) | 05:22 20:33 (WEA6) | 06:05 | 06:55 | 07:45  [07:40 | 08:28
16:40 17:33 18:25 20:18 21:09 38 21:17 (WEA 5) | 21:52 28 21:06 (WEA 6) | 21:10 20:03 18:53 16:51 16:20
10 | 08:38 07:59 07:00 06:49 05:47 20:32 (WEA 6) | 05:23 20:38 (WEA 6) | 06:06 06:57 07:47 07:42 08:29
16:41 17:35 18:26 20:20 21:11 40 21:17 (WEA'5) | 21:51 29 21:07 (WEA 6) | 21:08 20:01 18:51 16:49 16:20
11| 08:38 07:57 06:58 06:46 05:46 20:33 (WEA 6) | 05:24 20:38 (WEA 6) | 06:08 06:58 07:49 07:44 08:30
16:43 17:37 18:28 20:22 21:12 40 21:18 (WEA 5) | 21:51 29 21:07 (WEA 6) | 21:06 19:59 18:49 16:48 16:20
12 | 08:37 07:55 06:55 06:44 05:44 20:33 (WEA 6) | 05:25 20:38 (WEA 6) | 06:09 07:00 07:50 07:46 08:31
16:44 17:39 18:30 20:23 21:14 41 21:19 (WEA 5) | 21:50 29 21:07 (WEA 6) | 21:04 19:56 18:47 16:46 16:20
13 | 08:36 07:53 06:53 06:42 05:42 20:34 (WEA 6) | 05:26 20:39 (WEA 6) | 06:11 07:02 07:52 07:47 08:32
16:45 17:41 18:32 20:25 21:16 42 21:20 (WEA 5) | 21:49 28 21:07 (WEA 6) | 21:02 19:54 18:44 16:45 16:20
14]08:35  |O7:51 | 06:51 | 06:40 | 05:41 20:33 (WEA 6) | 05:27 20:40 (WEAG) | 06:13 | 07:03 | 07:54  |07:49 | 08:33
16:47 17:42 18:33 20:27 21:17 43 21:20 (WEA 5) | 21:48 28 21:08 (WEA 6) | 21:00 19:52 18:42 16:43 16:20
15]08:35  |07:49 | 06:49 | 06:37 | 05:39 20:34 (WEA 6) | 05:28 20:40 (WEA6) | 06:14 | 07:05  |07:55  |07:51 | 08:34
16:49 17:44 18:35 20:29 21:19 41 21:20 (WEA 5) | 21:47 28 21:08 (WEA 6) | 20:58 19:49 18:40 16:42 16:20
16|08:3¢  |07:47  |06:46 | 06:35 | 05:38 20:42 (WEA 6 20:34 (WEA 6) | 05:30 20:40 (WEA6) | 06:16 | 07:07  |07:57  [07:53 | 08:35
16:50  |17:46  [18:37  |20:30  [21:20 3 20:45 (WEAS 42 21:21 (WEAS) | 21146 27 21:07 (WEAG) | 20:56 | 19:47 18:38  [16:40 | 16:20
17]08:33  |07:45 | 06:44 | 06:33 | 05:36 20:39 (WEA 6 20:34 (WEA 6) | 05:31 20:40 (WEA6) | 06:18 | 07:08 | 07:59  [07:54 | 08:35
1652 |17:48  [18:39  |20:32  [21:22 10 20:49 (WEA§ 43 21:21 (WEAS) | 21145 27 21:07 (WEAG) [ 20:54  [19:45 | 18:36  [16:39 | 16:20
18]08:32  [07:43  |06:42 [ 06:31 | 05:35 20:36 (WEA 6 20:34 (WEA 6) | 05:32 20:41 (WEAG) | 06:19  [07:10  |08:01  [07:56 | 08:36
16:53  |17:50  [18:40  |20:3¢  [21:23 15 20:51 (WEAS 43 2121 (WEAS) | 21:44 26 21:07 (WEAG) | 2052 | 19:42 18:33  [16:38 | 16:20
19]08:31  [07:41  |06:39 [ 06:29 | 05:33 20:35 (WEA 6 20:35 (WEA 6) | 05:33 20:41 (WEAG) [ 06:21  |07:12 | 08:02  [07:58 | 08:37
16555 | 17:52 18:42  |20:36  |21:25 17 20:52 (WEA§ 43 21:22 (WEAS) | 21143 25 21:06 (WEAG) [ 20:50  [19:40 | 18:31  [16:36 | 16:21
2008:30  [07:39  |06:37 | 06:26 | 05:32 20:34 (WEA 6 20:36 (WEA 6) | 05:35 20:42 (WEAG) | 06:22 [ 07:13 | 08:04  [08:00 | 08:38
16557  |17:54  |18:44 | 20:37  [21:26 20  20:54 (WEA 43 21:23(WEAS) | 21141 25 21:07 (WEAG) | 20:48 | 19:37 1829 [16:35 | 16:21
21]08:29  [07:37  |06:35 | 06:24 0530 20:34 (WEA 6 20:36 (WEA 6) | 05:36 20:42 (WEAG) | 06:24 | 07:15 | 08:06  [08:01 | 08:38
16:58  |17:55  [18:46  |20:39  [21:28 21 20:55 (WEA 43 21:23(WEAS) | 21140 24 21:06 (WEAG) [ 20:46  [19:35 | 18:27  [16:3¢ | 16:22
22]08:28  |07:35  |06:32 | 06:22 | 05:29 20:32 (WEA 6 20:36 (WEA 6) | 05:37 20:43 (WEAG) | 06:26 | 07:17 | 08:08  [08:03 | 08:39
17:00  |17:57  [18:47 | 2041  [21:29 23 20:55 (WEAG 43 21:23(WEAS) | 21:39 22 21:05 (WEAG) | 20:44 | 19:33 18:25  [16:33 | 16:22
23]08:26  [07:33  |06:30 | 06:20 | 05:28 20:32 (WEA 6 20:36 (WEA 6) | 05:39 20:43 (WEAG) | 06:27 | 07:18  |08:10  [08:05 | 08:39
17:02  |17:59  [18:49  |20:42  [21:31 24 20:56 (WEA 43 21:23 (WEAS) | 21:38 21 21:04 (WEAG) [ 20:41  [19:30 | 18:23  [16:32 16:23
24108:25  |[07:31  |06:28 | 06:18 | 05:27 20:31 (WEA 6 20:36 (WEA 6) | 05:40 20:45 (WEAG) [ 06:20  [07:20 | 08:11  [08:06 | 08:40
17:04  |18:01  [18:51  |20:44  [201:32 25 20:56 (WEA 44 21:24 (WEAS) | 21:36 19 21:04 (WEAG) [20:39  [19:28 | 18:21  [1631 | 16:23
25108:24  [07:29 | 06:25 | 06:16 | 05:25 20:31 (WEA 6 20:36 (WEA 6) | 05:42 20:46 (WEAG) [ 06:31  |07:21  |07:13  [08:08 | 08:40
17:05 18:03 18:53 20:46 21:33 26 20:57 (WEA 6, 43 21:23 (WEA'5) | 21:35 16 21:02 (WEA 6) | 20:37 19:26 17:19 16:30 16:24
26| 08:23 07:27 06:23 06:14 05:24 20:31 (WEA 6, 20:36 (WEA 6) | 05:43 20:47 (WEA 6) | 06:32 07:23 07:15 08:09 08:40
17:07 18:05 18:54 20:47 21:35 26 20:57 (WEA 6, 43 21:23 (WEA5) | 21:33 13 21:00 (WEA 6) | 20:35 19:23 17:17 16:29 16:24
27| 08:21 07:25 06:21 06:12 05:23 20:31 (WEA 6, 20:37 (WEA 6) | 05:44 20:50 (WEA 6) | 06:34 07:25 07:17 08:11 08:41
17:09 18:07 18:56 20:49 21:36 27 20:58 (WEA 6, 41 21:23 (WEA 5) | 21:32 9 20:59 (WEA 6) | 20:33 19:21 17:15 16:28 16:25
28 | 08:20 07:22 06:18 06:10 05:22 20:31 (WEA 6, 20:36 (WEA 6) | 05:46 06:36 07:26 07:18 08:13 08:41
17:11 18:08 18:58 20:51 21:37 27 20:58 (WEA 6, 42 21:23 (WEA 5) | 21:30 20:31 19:19 17:13 16:27 16:26
29 | 08:18 07:16 06:08 05:21 20:30 (WEA 6, 20:37 (WEA 6) | 05:47 06:37 07:28 07:20 08:14 08:41
17:13 19:59 20:53 21:39 28 20:58 (WEA 6, 42 21:23 (WEA 5) | 21:29 20:28 19:16 17:11 16:26 16:27
30 | 08:17 07:14 | 06:06 | 05:20 20:31 (WEA 6 20:37 (WEA 6) | 05:49 06:39  |07:30  |07:22  |08:16 | 08:41
17:14 20:01 20:54 21:40 28 20:59 (WEA 6, 40 21:22 (WEA5) | 21:27 20:26 19:14 17:09 16:25 16:28
31| 08:15 o07:11 05:19 20:31 (WEA 6 0550 06:40 07:24 08:41
17:16 20:03 21:41 28 20:59 (WEA 6, 21:26 20:24 17:07 16:29
Sonnenscheinstunden | 258 217 367 416 486 500 503 454 381 331 266 243

astr.max.mogl Beschattung 348 1183 749

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros202316:16 /3¢ WINAPRO .

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-20 - Ahle 8, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Marz | April | Mai |Juni
110841  |08:14 | 07:20 | 07:09 | 06:04 06:56 (WEA 6) | 05:18 06:40 (WEA 6)
116:30  |17:18 | 18:10 | 20:05 | 20:56 25 07:21 (WEA 6) | 21:42 57 07:37 (WEA 6)
210841  [08:13 | 07:18 | 07:07 | 06:02 06:54 (WEA 6) | 05:17 06:40 (WEA 6)
116:31  [17:20 | 18:12 | 20:06 | 20:58 30 07:24 (WEA 6) | 21:43 57 07:37 (WEA 6)
30841  [08:11 | 07:16 | 07:05 | 06:00 06:52 (WEA 6) | 05:17 06:41 (WEA 6)
116:32  |17:22 | 18:14 | 20:08 | 20:59 33 07:25 (WEA 6) | 21:44 57 07:38 (WEA 6)
4]08:41 ] 08:09 | 07:14 | 07:02 ] 05:58 06:50 (WEA 6) | 05:16 06:41 (WEA 6)
116:33 | 17:24 | 18:16 | 20:10 | 21:01 37 07:27 (WEA 6) | 21:46 56 07:37 (WEA 6)
5]0841  |08:08 | 07:11 17:49 (WEA Z5-DF-02) | 07:00 ] 05:56 06:48 (WEA 6) | 05:15 06:41 (WEA 6)
116:35  |17:26 | 18:17 3 17:52 (WEA Z5-DF-02) | 20:12 | 21:03 40  07:28 (WEA 6) | 21:47 60  21:12 (WEA 1)
6]08:40  |08:06 | 07:09 17:47 (WEA Z5-DF-02) | 06:58 | 05:55 06:48 (WEA 6) | 05:15 06:41 (WEA 6)
116:36 | 17:28 | 18:19 6  17:53 (WEA Z5-DF-02) | 20:13 | 21:04 42 07:30 (WEA 6) | 21:48 65 21:14 (WEA 1)
710840  |08:04 | 07:07 17:46 (WEA Z5-DF-02) | 06:55 | 05:53 06:46 (WEA 6) | 05:14 06:42 (WEA 6)
116:37  |17:29 | 18:21 9 17:55 (WEA Z5-DF-02) | 20:15 | 21:06 44 07:30 (WEA 6) | 21:48 66  21:16 (WEA 1)
8]08:39  [08:02 | 07:05 17:46 (WEA Z5-DF-02) | 06:53 ] 05:51 06:45 (WEA 6) | 05:13 06:42 (WEA 6)
116:38  |17:31 | 18:23 11  17:57 (WEA Z5-DF-02) | 20:17 | 21:08 46 07:31 (WEA 6) | 21:49 67  21:16 (WEA 1)
9]08:39  |08:01 | 07:02 17:46 (WEA Z5-DF-02) | 06:51 | 05:49 06:45 (WEA 6) | 05:13 06:42 (WEA 6)
116:40  |17:33 | 18:25 13  17:59 (WEA Z5-DF-02) | 20:18 | 21:09 47 07:32 (WEA 6) | 21:50 69  21:17 (WEA 1)
10]08:38  |07:59 | 07:00 17:45 (WEA Z5-DF-02) | 06:49 | 05:47 06:43 (WEA 6) | 05:12 06:42 (WEA 6)
116:41  |17:35 | 18:26 15  18:00 (WEA Z5-DF-02) | 20:20 | 21:11 49 07:32 (WEA 6) | 21:51 70 21:17 (WEA 1)
11]08:38 | 07:57 | 06:58 17:46 (WEA Z5-DF-02) | 06:46 | 05:46 06:43 (WEA 6) | 05:12 06:42 (WEA 6)
116:43  |17:37 | 18:28 14  18:00 (WEA Z5-DF-02) | 20:22 | 21:13 51 07:34 (WEA 6) | 21:52 71 21:18 (WEA 1)
12]08:37 | 07:55 | 06:56 17:47 (WEA Z5-DF-02) | 06:44 | 05:44 06:42 (WEA 6) | 05:12 06:43 (WEA 6)
116:44  |17:39 | 18:30 13  18:00 (WEA Z5-DF-02) | 20:24 | 21:14 52 07:34 (WEA 6) | 21:52 71 21:19 (WEA 1)
13]08:36 | 07:53 | 06:53 17:47 (WEA Z5-DF-02) | 06:42 | 05:42 06:41 (WEA 6) | 0! 06:43 (WEA 6)
116:46  |17:41 | 18:32 10  17:57 (WEA Z5-DF-02) | 20:25 | 21:16 53 07:34 (WEA6) | 2 73 21:20 (WEA 1)
14]08:36  |07:51 | 06:51 17:51 (WEA Z5-DF-02) | 06:40 | 05:41 06:41 (WEA 6) | 05:11 06:44 (WEA 6)
|16:47 | 17:43 | 18:33 2 17:53 (WEA Z5-DF-02) | 20:27 | 21:17 54 07:35 (WEA 6) | 2 72 21:21 (WEA1)
15[08:35 | 07:49 | 06:49 | 06:37 | 05:39 06:41 (WEA 6) | 0! 06:43 (WEA 6)
116:49 | 17:44 | 18:35 | 20:29 | 21:19 54 07:35 (WEA 6) | 21:54 72 21:20 (WEA 1)
16 08:34 | 07:47 | 06:46 | 06:35 ] 05:38 06:40 (WEA 6) | 0! 06:44 (WEA 6)
116:50 | 17:46 | 18:37 | 20:30 | 21:20 55 07:35 (WEA6) | 2 72 21:21 (WEA 1)
17]08:33 | 07:45 | 06:44 1 06:33 ] 05:36 06:40 (WEA 6) | 0! 06:44 (WEA 6)
|16:52 | 17:48 | 18:39 | 20:32 | 21:22 56  07:36 (WEA 6) | 21:55 72 21:21 (WEA 1)
18]08:32 | 07:43 | 06:42 1 06:31 ] 05:35 06:39 (WEA 6) | 0! 06:44 (WEA 6)
116:53 | 17:50 | 18:40 | 20:34 | 21:24 56  07:35 (WEA6) | 2 73 21:21 (WEA 1)
19]08:31  |07:41 | 06:39 1 06:29 ] 05:33 06:39 (WEA 6) | 05:11 06:44 (WEA 6)
116:55  [17:52 | 18:42 | 20:36 | 21:25 57 07:36 (WEA6) | 2 74 21:22 (WEA 1)
20 | 08:30 | 07:39 | 06:37 | 06:27 | 05:32 06:39 (WEA 6) | O 06:45 (WEA 6)
116:57 | 17:54 | 18:44 | 20:37 | 21:26 57  07:36 (WEA 6) | 21:56 74 21:23 (WEA 1)
21]08:29  |07:37 | 06:35 | 06:24 ] 05:31 06:39 (WEA 6) | 0! 06:45 (WEA 6)
116:59 | 17:56 | 18:46 | 20:39 | 21:28 58  07:37 (WEA6) | 2 74 21:23 (WEA 1)
22]08:28  |07:35 | 06:32 | 06:22 ] 05:29 06:40 (WEA 6) | 0! 06:45 (WEA 6)
117:00 | 17:57 | 18:47 | 20:41 | 21:29 57  07:37 (WEA 6) | 21:57 74 21:23 (WEA 1)
23]08:27  |07:33 | 06:30 | 06:20 | 05:28 06:39 (WEA 6) | 0! 06:45 (WEA 6)
117:02  |17:59 | 18:49 | 20:42 | 21:31 57 07:36 (WEA6) | 2 74 21:23 (WEA 1)
2410825  |07:31 | 06:28 | 06:18 | 05:27 06:39 (WEA 6) | 05:12 06:46 (WEA 6)
117:04  |18:01 | 18:51 | 20:44 | 21:32 58  07:37 (WEA6) | 2 74 21:24 (WEA 1)
25]08:24 | 07:29 | 06:25 1 06:16 ] 05:26 06:39 (WEA 6) | 0! 06:46 (WEA 6)
|17:05  |18:03 | 18:53 | 20:46 | 21:34 58  07:37 (WEA 6) | 21:57 72 21:23 (WEA 1)
26]08:23  |07:27 | 06:23 1 06:14 | 05:24 06:46 (WEA 6)
|17:07 | 18:05  |18:54 | 20:48 | 21:35 58 72 21:23 (WEA 1)
2710821  |07:25 | 06:21 | 06:12 ] 05:23 06:46 (WEA 6)
117:09  |18:07 | 18:56 | 20:49 | 21:36 58  07:37 (WEA 6) | 21:57 72 21:23 (WEA 1)
28108:20  |07:22 | 06:19 | 06:10 | 05:22 06:39 (WEA 6) | 0! 06:46 (WEA 6)
|17:11 | 18:08 | 18:58 | 20:51 | 21:37 58  07:37 (WEA6) | 2 72 21:23 (WEA 1)
29]08:19 | | 07:16 | 06:08 07:05 (WEA 6) | 05:21 06:39 (WEA 6) | 05:14 06:47 (WEA 6)
11713 | | 20:00 | 20:53 8 07:13 (WEA6) | 21:39 58  07:37 (WEA6) | 2 72 21:23 (WEA 1)
300817 | 107:14 | 06:06 06:59 (WEA 6) | 05:20 06:40 (WEA 6) | 0! 06:47 (WEA 6)
117:15 | | 20:01 120:54 19 07:18 (WEA 6) | 21:40 58  07:38 (WEA 6) | 21:57 71 21:23 (WEA 1)
31]08:16 | | 07:12 | ] 05:19 06:40 (WEA 6) |
117:16 | ] 20:03 | | 21:41 58  07:38 (WEA6) |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
astr.max.mogl.Beschattung | | | 96 | 27 | 1574 | 2075
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231616/35  WINAPRO '

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H

engineering@noxt.de - 1. Marz 2023 I emgmeeﬂmg
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13

DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-20 - Ahle 8, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1Juli |August |September | Oktober |Novembel Dezember

1105:15 06:47 (WEA 6) | 05:52 06:53 (WEA 6) | 06:42
|21:56 71 2123 (WEA1)|21:24 51  07:44 (WEA6) | 20:22
205116 06:47 (WEA 6) | 05:54 06:53 (WEA 6) | O
|21:56 71 21:23(WEA1)|21:23 50 07:43 (WEA®6) | 2

18:26 (WEA Z5-DF-02) | 07:26
12 18:38 (WEA Z5-DF-02) | 17:05
18:25 (WEA Z5-DF-02) | 07:28
14 18:39 (WEA Z5-DF-02) | 17:03

3]05:17 06:48 (WEA 6) | 05:55 06:54 (WEA 6) | 06:45 18:23 (WEA Z5-DF-02) | 07:29
|21:56 69 21:23 (WEA L) [21:21 49 07:43 (WEA6) | 20:17 16 18:39 (WEA Z5-DF-02) | 17:02
4 05:17 06:47 (WEA 6) | 05:57 06:54 (WEA 6) | 06:47 18:23 (WEA Z5-DF-02) | 07:31
|21:55 68 21:21 (WEAL) |21:19 47  07:41 (WEA6) | 20:15 14 18:37 (WEA Z5-DF-02) | 17:00
5]05:18 06:47 (WEA 6) | 05:58 06:56 (WEA 6) | 06:49 18:23 (WEA Z5-DF-02) | 07:33
|21:55 66 21:21 (WEAL) |21:17 45  07:41 (WEA6) | 20:13 12 18:35 (WEA Z5-DF-02) | 16:58
605:19 06:48 (WEA 6) | 06:00 06:56 (WEA 6) | Of 18:22 (WEA Z5-DF-02) | 07:35

| 21:54 65 21:21 (WEA1) |21:16 43  07:39 (WEA6) | 2
7105:20 06:48 (WEA 6) | 06:01 06:57 (WEA 6) | O
|21:54 62 21:20 (WEA1) | 21:14 42 07:39 (WEA®6) | 2
8]05:21 06:48 (WEA 6) | 06:03 06:58 (WEA 6) | O

10 18:32 (WEA Z5-DF-02) | 16:56
18:22 (WEA Z5-DF-02) | 07:37

8 18:30 (WEA Z5-DF-02) | 16:54
18:23 (WEA Z5-DF-02) | 07:39

|21:53 57 07:45(WEA6) | 21:12 39  07:37 (WEA 6) | 20:06 5  18:28 (WEA Z5-DF-02) | 16:53
9]05:22 06:48 (WEA 6) | 06:05 07:00 (WEA 6) | 06:55 18:25 (WEA Z5-DF-02) | 07:40
| 21:52 57 07:45(WEA6) | 21:10 36  07:36 (WEA 6) | 20:03 1 18:26 (WEA Z5-DF-02) | 16:51
10 | 05:23 06:48 (WEA 6) | 06:06 07:01 (WEA 6) | 06:57 | 07:42
| 21:52 57  07:45(WEA6) | 21:08 32  07:33 (WEA 6) | 20: | 16:50
11 | 05:24 06:48 (WEA 6) | 06:08 07:03 (WEA 6) | 06:59 | 07:44
|21:51 58 07:46 (WEA6) | 21:06 29 07:32 (WEA6) | 1 | 16:48
12 | 05:25 06:48 (WEA 6) | 06:09 07:05 (WEA 6) | 07:00 | 07:46
21:50 58 07:46 (WEA6) [ 21:04 24  07:29 (WEA 6) | 19:56 | 16:46
13 | 05:26 06:48 (WEA 6) | 06:11 07:09 (WEA 6) | 07:02 | 07:47
|21:49 58 07:46 (WEA6) [ 21:02 16  07:25 (WEA6) | 19:54 | 16:45
14 | 05:27 06:48 (WEA 6) | 06:13 |0 | 07:49
|21:48 58  07:46 (WEA 6) | 21:00 | 16:43
15 | 05:28 06:48 (WEA 6) | 06:14 | 07:51
|21:47 58  07:46 (WEA 6) | 20:58 | 16:42
16 | 05:30 06:48 (WEA 6) | 06:16 ] 07:53
|21:46 58  07:46 (WEA 6) | 20:56 | 16:40
17 | 05:31 06:48 (WEA 6) | 06:18 | 07:55
|21:45 58  07:46 (WEA 6) | 20:54 | 16:39
18 | 05:32 06:48 (WEA 6) | 06:19 | 07:56
|21:44 58  07:46 (WEA 6) | 20:52 ] 16:38
19 | 05:33 06:48 (WEA 6) | 06:21 | 07:58
|21:43 58 07:46 (WEA 6) | 20:50 | 16:36
20 | 05:35 06:49 (WEA 6) | 06:23 | 08:00
| 21:42 58  07:47 (WEA 6) | 20:48 | 16:35
21| 05:36 06:49 (WEA 6) | 06:24 ] 08:01
|21:40 58  07:47 (WEA 6) | 20:46 | 16:34
221 05:37 06:49 (WEA 6) | 06:26 ] 08:03
|21:39 57 07:46 (WEA 6) | 20:44 | 16:33
23] 05:39 06:50 (WEA 6) | 06:27 | 08:05
121:38 57 07:47 (WEA 6) | 20:42 ] 16:32
241 05:40 06:50 (WEA 6) | 06:29 | 08:06
|21:36 57 07:47 (WEA 6) | 20:39 | 16:31
25| 05:42 06:50 (WEA 6) | 06:31 | 08:08
|21:35 56  07:46 (WEA 6) | 20:37 | 16:30
26 ] 05:43 06:51 (WEA 6) | 06:32 | 08:10
|21:3¢ 56 07:47 (WEA6) | 20:35 | 16:29
271 05:44 06:51 (WEA 6) | 06:34 ] 08:11
|21:32 55  07:46 (WEA 6) | 20:33 | 16:28
28 | 05:46 06:51 (WEA 6) | 06:36 ] 08:13
|21:31 54 07:45 (WEA6) | 20:31 | 16:27
29 | 05:47 06:52 (WEA 6) | 06:37 ] 08:14
|21:29 54 07:46 (WEA 6) | 20:28 | 16:26
30 | 05:49 06:52 (WEA 6) | 06:39 18:28 (WEA Z5-DF-02) | 08:16
| 21:27 53 07:45 (WEA 6) | 20:26 8  18:36 (WEA Z5-DF-02) | 16:25
31| 05:50 06:53 (WEA 6) | 06:41 |
|21:26 52 07:45 (WEA6) | 20:24 |
Sonnenscheinstunden | 503 | 454 | 266
astr.max.mogl.Beschattung | 1832 | 503 8 92 |
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-21 - Ahle 10, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai 1Juni
1]08:41  |08:14 | 07:20 107:09 | 06:04 1 05:18 06:18 (WEA 6)
|16:30 | 17:18 | 18:10 120:05 | 20:56 |21:42 49  07:07 (WEA 6)
2] 08:41 | 08:13 | 07:18 | 07:07 | 06:02 | 05:17 06:18 (WEA 6)
116:31  |17:20 | 18:12 120:06 | 20:58 | 21:43 49 07:07 (WEA 6)
3108:41 | 08:11 | 07:16 107:05 | 06:00 1 05:17 06:18 (WEA 6)
|16:32 | 17:22 | 18:14 120:08 | 20:59 |21:44 50 07:08 (WEA 6)
4108:41 | 08:09 | 07:14 107:02 | 05:58 1 05:16 06:18 (WEA 6)
116:33 | 17:24 | 18:16 120:10 | 21:01 | 21:46 49 07:07 (WEA 6)
5]08:41  |08:08 | 07:11 107:00 | 05:56 | 05:15 06:19 (WEA 6)
|16:35 | 17:26 | 18:17 120:12 | 21:03 |21:47 49  07:08 (WEA 6)
608:40 | 08:06 | 07:09 106:58 | 05:55 | 05:15 06:18 (WEA 6)
| 16:36 | 17:28 | 18:19 | 20:13 | 21:04 | 21:48 50 07:08 (WEA 6)
7108:40 | 08:04  |07:07 106:55 | 05:53 | 05:14 06:19 (WEA 6)
116:37 | 17:29 | 18:21 120:15 | 21:06 | 21:48 50  07:09 (WEA 6)
8108:39 | 08:02 | 07:05 106:53 | 05:51 1 05:13 06:18 (WEA 6)
|16:38 | 17:31 | 18:23 120:17 | 21:08 | 21:49 50  07:08 (WEA 6)
9] 08:39 | 08:01 | 07:02 | 06:51 | 05:49 | 05:13 06:19 (WEA 6)
116:40 | 17:33 | 18:25 120:18 | 21:09 | 21:50 50  07:09 (WEA 6)
10108:38  |07:59 | 07:00 106:49 | 05:47 1 05:12 06:18 (WEA 6)
|16:41 | 17:35 | 18:26 120:20 | 21:11 | 21:51 51 07:09 (WEA 6)
11108:38 | 07:57 | 06:58 17:58 (WEA Z5-DF-02) | 06:46 | 05:46 06:34 (WEA 6) | 05:12 06:19 (WEA 6)
| 16:43 | 17:37 | 18:28 5  18:03 (WEA Z5-DF-02) | 20:22 | 21:13 15  06:49 (WEA 6) | 21:52 50 07:09 (WEA 6)
12 ] 08:37 | 07:55 | 06:56 17:57 (WEA Z5-DF-02) | 06:44 | 05:44 06:31 (WEA 6) | 05:12 06:19 (WEA 6)
|16:44 | 17:39 | 18:30 8  18:05 (WEA Z5-DF-02) | 20:24 | 21:14 20  06:51 (WEA 6) | 21:52 51 07:10 (WEA 6)
13]08:36 | 07:53 | 06:53 17:55 (WEA Z5-DF-02) | 06:42 | 05:42 06:28 (WEA 6) | 05:11 06:20 (WEA 6)
|16:46 | 17:41 | 18:32 11  18:06 (WEA Z5-DF-02) | 20:25 | 21:16 25 06:53 (WEA 6) | 21:53 50  07:10 (WEA 6)
14 | 08:36 | 07:51 | 06:51 17:55 (WEA Z5-DF-02) | 06:40 | 05:41 06:27 (WEA 6) | 05:11 06:20 (WEA 6)
| 16:47 | 17:43 | 18:34 13 18:08 (WEA Z5-DF-02) | 20:27 | 21:17 28  06:55 (WEA 6) | 21:54 50 07:10 (WEA 6)
15]08:35 | 07:49 | 06:49 17:55 (WEA Z5-DF-02) | 06:37 | 05:39 06:26 (WEA 6) | 05:11 06:19 (WEA 6)
|16:49 | 17:44  |18:35 15 18:10 (WEA Z5-DF-02) | 20:29 | 21:19 31 06:57 (WEA6) | 21:54 51  07:10 (WEA 6)
1608:30 | 07:47 | 06:46 17:54 (WEA Z5-DF-02) | 06:35 | 05:38 06:24 (WEA 6) | 05:11 06:20 (WEA 6)
| 16:50 | 17:46 | 18:37 17 18:11 (WEA Z5-DF-02) | 20:30 | 21:20 34 06:58 (WEA 6) | 21:55 50 07:10 (WEA 6)
17 108:33 | 07:45 | 06:44 17:54 (WEA Z5-DF-02) | 06:33 | 05:36 06:24 (WEA 6) | 05:11 06:20 (WEA 6)
|16:52 | 17:48  |18:39 16  18:10 (WEA Z5-DF-02) | 20:32  [21:22 35  06:59 (WEA 6) | 21:55 50  07:10 (WEA 6)
18 108:32 | 07:43 | 06:42 17:55 (WEA Z5-DF-02) | 06:31 | 05:35 06:23 (WEA 6) | 05:11 06:20 (WEA 6)
| 16:53 | 17:50 | 18:41 15  18:10 (WEA Z5-DF-02) | 20:34 | 21:24 37  07:00 (WEA 6) | 21:56 50 07:10 (WEA 6)
19]08:31 | 07:41 | 06:39 17:56 (WEA Z5-DF-02) | 06:29 | 05:33 06:22 (WEA 6) | 05:11 06:21 (WEA 6)
]16:55 | 17:52  |18:42 11  18:07 (WEA Z5-DF-02) | 20:36  |21:25 38  07:00 (WEA 6) | 21:56 50 07:11 (WEA 6)
20108:30  |07:39 | 06:37 17:58 (WEA Z5-DF-02) | 06:27 | 05:32 06:21 (WEA 6) | 05:11 06:21 (WEA 6)
|16:57 | 17:54 | 18:44 7 18:05 (WEA Z5-DF-02) | 20:37 | 21:26 40 07:01 (WEA 6) | 21:56 50  07:11 (WEA 6)
21]08:29 |07:37 | 06:35 106:24 | 05:31 06:21 (WEA 6) | 05:11 06:21 (WEA 6)
116:59 | 17:56 | 18:46 120:39 | 21:28 41  07:02 (WEA 6) | 21:57 50  07:11 (WEA 6)
22108:28 | 07:35 | 06:32 106:22 ] 05:29 06:20 (WEA 6) | 05:11 06:21 (WEA 6)
|17:00 | 17:57 | 18:47 120:41 | 21:29 43 07:03 (WEA 6) | 21:57 50  07:11 (WEA 6)
23108:27 | 07:33 | 06:30 106:20 | 05:28 06:19 (WEA 6) | 05:12 06:21 (WEA 6)
| 17:02 | 17:59 | 18:49 | 20:42 | 21:31 44 07:03 (WEA 6) | 21:57 50 07:11 (WEA 6)
24 ] 08:25 | 07:31 | 06:28 | 06:18 | 05:27 06:19 (WEA 6) | 05:12 06:22 (WEA 6)
|17:04  |18:01 | 18:51 120:44 | 21:32 44  07:03 (WEA6) | 21:57 50  07:12 (WEA 6)
25108:24 | 07:29 | 06:25 106:16 | 05:26 06:19 (WEA 6) | 05:12 06:22 (WEA 6)
|17:06 | 18:03 | 18:53 120:46 | 21:38 45  07:04 (WEA 6) | 21:57 50  07:12 (WEA 6)
26 | 08:23 | 07:27 | 06:23 | 06:14 | 05:24 06:18 (WEA 6) | 05:13 06:22 (WEA 6)
| 17:07 | 18:05 | 18:54 | 20:48 | 21:35 46 07:04 (WEA 6) | 21:57 50 07:12 (WEA 6)
2710821  |07:25 | 06:21 106:12 | 05:23 06:18 (WEA 6) | 05:13 06:22 (WEA 6)
|17:09  |18:07 | 18:56 120:49 | 21:36 47  07:05 (WEA 6) | 21:57 51  07:13 (WEA 6)
28108:20 | 07:22 | 06:19 106:10 | 05:22 06:18 (WEA 6) | 05:13 06:22 (WEA 6)
| 17:11 | 18:08 | 18:58 | 20:51 | 21:37 47 07:05 (WEA 6) | 21:57 50 07:12 (WEA 6)
29 | 08:19 | | 07:16 | 06:08 | 05:21 06:18 (WEA 6) | 05:14 06:23 (WEA 6)
117:13 | | 20:00 120:53 | 21:39 47 07:05 (WEA 6) | 21:57 50  07:13 (WEA 6)
30]08:17 | |07:14 106:06 | 05:20 06:18 (WEA 6) | 05:15 06:23 (WEA 6)
117:15 | | 20:01 120:54 | 21:40 49  07:07 (WEA 6) | 21:57 51 07:14 (WEA 6)
31|08:16 | | 07:12 | ] 05:19 06:18 (WEA 6) |
|17:16 | | 20:03 | |21:41 49 07:07 (WEA6) |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
astr.max.mégl.Beschattung | | | 118 | | 805 | 1501

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13

DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-21 - Ahle 10, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1Juli |August |September | Oktober |November] Dezember
1]05:15 06:23 (WEA 6) | 05:52 06:42 (WEA 6) | 06:42 | 07:32 18:35 (WEA Z5-DF-02) | 07:26 | 08:17
21:56 50 07:13 (WEA6) | 21:24 19 07:01 (WEA 6) | 20:22 119:12 9 4 (WEA 75-DF-02) | 17:05 | 16:24
2105:16 06:24 (WEA 6) | 05:54 06:45 (WEA 6) | 06:44 1 07:33 6 (WEA 75-DF-02) | 07:28 | 08:19
|21:56 50 07:14 (WEA6) | 21:23 12 06:57 (WEA 6) | 20:19 ] 19:09 6 2 (WEA 75-DF-02) | 17:03 | 16:24
3105:17 06:24 (WEA 6) | 05:55 | 06:45 ] 07:35 18:37 (WEA Z5-DF-02) | 07:29 | 08:20
|21:56 50 07:14 (WEA6) | 21:21 | 20:17 | 19:07 2 18:39 (WEA Z5-DF-02) | 17:02 | 16:23
4105:17 06:24 (WEA 6) | 05:57 | 06:47 | 07:37 ]07:31 | 08:21
|21:55 50  07:14 (WEA6) | 21:19 | 20:15 ] 19:05 117:00 | 16:23
5105:18 06:24 (WEA 6) | 05:58 | 06:49 ] 07:38 107:33 | 08:23
|21:55 50  07:14 (WEA 6) | 21:17 ] 20:13 ] 19:03 116:58 | 16:22
6]05:19 06:24 (WEA 6) | 06:00 | 06:50 | 07:40 |07:35 | 08:24
|21:54 50 07:14 (WEA6) | 21:16 | 20:10 | 19:00 |16:56 | 16:22
7105:20 06:25 (WEA 6) | 06:01 1 06:52 | 07:42 107:37 | 08:25
|21:54 50  07:15 (WEA6) | 21:14 | 20:08 | 18:58 116:54 | 16:21
8]05:21 06:25 (WEA 6) | 06:03 | 06:54 | 07:43 107:39 | 08:27
|21:53 50  07:15 (WEA 6) | 21:12 | 20:06 | 18:56 116:53 | 16:21
9]05:22 06:26 (WEA 6) | 06:05 | 06:55 | 07:45 107:40 | 08:28
| 21:52 49 07:15 (WEA 6) | 21:10 | 20:03 | 18:53 |16:51 | 16:21
10 | 05:23 06:26 (WEA 6) | 06:06 | 06:57 | 07:47 107:42 | 08:29
| 21:52 49 07:15 (WEA 6) | 21:08 | 20:01 ] 18:51 116:50 | 16:20
11 | 05:24 06:26 (WEA 6) | 06:08 | 06:59 | 07:49 107:44 | 08:30
|21:51 49 07:15 (WEA 6) | 21:06 | 19:59 | 18:49 |16:48 | 16:20
12 | 05:25 06:26 (WEA 6) | 06:09 1 07:00 | 07:50 107:46 ] 08:31
21:50 49 07:15 (WEA 6) | 21:04 | 19:56 | 18:47 116:46 | 16:20
13 | 05:26 06:27 (WEA 6) | 06:11 1 07:02 | 07:52 107:47 | 08:32
|21:49 48 07:15 (WEA 6) | 21:02 | 19:54 | 18:44 ]16:45 | 16:20
14 | 05:27 06:27 (WEA 6) | 06:13 | 07:04 | 07:54 107:49 | 08:33
|21:48 48  07:15 (WEA 6) | 21:00 | 19:52 | 18:42 |16:43 | 16:20
15 | 05:28 06:27 (WEA 6) | 06:14 | 07:05 | 07:56 107:51 | 08:34
|21:47 48 07:15 (WEA6) | 20:58 | 19:49 | 18:40 116:42 | 16:20
16 | 05:30 06:27 (WEA 6) | 06:16 | 07:07 | 07:57 107:53 | 08:35
|21:46 47  07:14 (WEA 6) | 20:56 | 19:47 | 18:38 ]16:40 | 16:20
17 | 05:31 06:28 (WEA 6) | 06:18 | 07:08 | 07:59 107:55 | 08:36
|21:45 46 07:14 (WEA6) | 20:54 | 19:45 | 18:36 116:39 | 16:20
18 | 05:32 06:28 (WEA 6) | 06:19 | 07:10 ] 08:01 107:56 | 08:36
|21:44 46 07:14 (WEA 6) | 20:52 1 19:42 ]18:34 116:38 | 16:21
19 | 05:33 06:28 (WEA 6) | 06:21 |07:12 ] 08:03 107:58 | 08:37
|21:43 45  07:13 (WEA 6) | 20:50 | 19:40 ] 18:31 116:36 | 16:21
20 | 05:35 06:30 (WEA 6) | 06:23 | 07:13 | 08:04 ]08:00 | 08:38
| 21:42 44 07:14 (WEA 6) | 20:48 | 19:38 | 18:29 116:35 | 16:21
21| 05:36 06:30 (WEA 6) | 06:24 | 07:15 | 08:06 ]108:01 | 08:38
|21:40 43 07:13 (WEA 6) | 20:46 ] 19:35 | 18:27 116:3¢ | 16:22
221 05:37 06:30 (WEA 6) | 06:26 | 07:17 | 08:08 ]08:03 | 08:39
|21:39 42 07:12 (WEA6) | 20:44 | 19:33 | 18:25 116:33 | 16:22
23] 05:39 06:31 (WEA 6) | 06:27 | 07:18 18:45 (WEA 75-DF-02) | 08:10 108:05 | 08:39
121:38 41 07:12 (WEA 6) | 20:42 119:31 3 18:48 (WEA 75-DF-02) | 18:23 116:32 | 16:23
241 05:40 06:32 (WEA 6) | 06:29 | 07:20 18:40 (WEA Z5-DF-02) | 08:11 108:06 | 08:40
|21:36 39 07:11 (WEA 6) | 20:39 119:28 10  18:50 (WEA Z5-DF-02) | 18:21 116:31 | 16:23
25| 05:42 06:32 (WEA 6) | 06:31 | 07:22 18:38 (WEA 75-DF-02) | 07:13 ]08:08 | 08:40
|21:35 38 07:10 (WEA 6) | 20:37 119:26 14 18:52 (WEA Z5-DF-02) | 17:19 116:30 | 16:24
26 ] 05:43 06:34 (WEA 6) | 06:32 | 07:23 18:36 (WEA 75-DF-02) | 07:15 108:10 | 08:40
|21:3¢ 36 07:10 (WEA 6) | 20:35 119:23 16 18:52 (WEA Z5-DF-02) | 17:17 116:29 | 16:25
271 05:45 06:34 (WEA 6) | 06:34 | 07:25 18:36 (WEA Z5-DF-02) | 07:17 ]08:11 | 08:41
|21:32 35  07:09 (WEA 6) | 20:33 119:21 16 18:52 (WEA Z5-DF-02) | 17:15 |16:28 | 16:25
28 | 05:46 06:35 (WEA 6) | 06:36 | 07:27 18:35 (WEA 75-DF-02) | 07:19 108:13 | 08:41
|21:31 32 07:07 (WEA6) | 20:31 119:19 17 18:52 (WEA Z5-DF-02) | 17:13 116:27 | 16:26
29 | 05:47 06:37 (WEA 6) | 06:37 | 07:28 18:34 (WEA 75-DF-02) | 07:20 108:14 | 08:41
|21:29 30  07:07 (WEA6) | 20:28 119:16 15 18:49 (WEA Z5-DF-02) | 17:11 116:26 | 16:27
30 | 05:49 06:38 (WEA 6) | 06:39 | 07:30 18:35 (WEA Z5-DF-02) | 07:22 108:16 | 08:41
| 21:27 27 07:05 (WEA 6) | 20:26 119:14 12 18:47 (WEA Z5-DF-02) | 17:09 |16:25 | 16:28
31| 05:50 06:41 (WEA 6) | 06:41 | | 07:24 | | 08:41
|21:26 23 07:04 (WEA6) | 20:24 | | 17:07 | | 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243

astr.max.mogl.Beschattung | 1354 | 31 | 103 | 17 | |
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231616/38  WINAPRO '

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H

engineering@noxt.de - 1. Marz 2023 I emgmeeﬂmg
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13

DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-22 - Ahle 12, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Marz IMai 1Juni
110841  |08:14 | 07:20 | 19:23 (WEA Z5-DF-01) | 06:04 | 05:18 06:03 (WEA 6)
116:30 | 17:18 | 18:10 | 8  19:31 (WEA Z5-DF-01) | 20:56 | 21:42 36 06:39 (WEA 6)
2108:41  |08:13 | 07:18 | ] 05:17 3 (WEA 6)
116:31  |17:20 | 18:12 | | 21:43 37 0 (WEA 6)
3]08:41 | 08:11 | 07:16 | ] 05:17 06:03 (WEA 6)
116:32 | 17:22 | 18:14 | |21:44 38 06:41 (WEA 6)
4]08:41  |08:09 | 07:14 | 1 05:16 06:03 (WEA 6)
116:33 | 17:24 | 18:16 | | 21:46 38 06:41 (WEA 6)
5]08:41 | 08:08 | 07:11 | ] 05:15 06:03 (WEA 6)
116:35 | 17:26 | 18:18 | | 21:47 39 os 42 (WEA 6)
6]08:40 | 08:06 | 07:09 | 5 | 05:15 3 (WEA 6)
|16:36 | 17:28 | 18:19 | | 21:04 | 21:48 39 o 2 (WEA 6)
7108:40 | 08:04 | 07:07 | | 05:53 | 05:14 06:03 (WEA 6)
116:37 | 17:29 | 18:21 | | 21:06 | 21:48 39 06:42 (WEA 6)
8]08:39 | 08:02 | 07:05 | | 05:51 ] 05:13 06:03 (WEA 6)
|16:38 | 17:31 | 18:23 | | 21:08 | 21:49 39 06:42 (WEA 6)
9]08:39 | 08:01 | 07:02 | | 05:49 ] 05:13 06:03 (WEA 6)
|16:40 | 17:33 | 18:25 | | 21:09 121:50 40 06:43 (WEA 6)
10| 08:38  |07:59 | 07:00 | | 05:48 | 05:13 06:03 (WEA 6)
|16:41  |17:35 | 18:26 | | 21:11 | 21:51 39 06:42 (WEA 6)
11]08:38  |07:57 | 06:58 | | 05:46 ] 05:12 06:03 (WEA 6)
|116:43 | 17:37 | 18:28 | | 21:13 |21:52 40 06:43 (WEA 6)
12108:37 | 07:55 | 06:56 | ] 05:44 ] 05:12 06:03 (WEA 6)
|16:44 | 17:39 | 18:30 | | 21:14 |21:52 40 06:43 (WEA 6)
13]08:36  |07:53 | 06:53 | | 05:42 ] 05:11 06:04 (WEA 6)
|116:46 | 17:41 | 18:32 | | 21:16 121:53 40 06:44 (WEA 6)
14]08:36  |07:51 | 06:51 | | 05:41 ] 05:11 06:04 (WEA 6)
|16:47 | 17:43 | 18:34 | | 21:17 |21:54 40 06:44 (WEA 6)
15|08:35  |07:49 | 06:49 | | 05:39 ] 05:11 06:03 (WEA 6)
116:49 | 17:44 | 18:35 | | 21:19 |21:54 41 06:44 (WEA 6)
16| 08:3¢ | 07:47 | 06:46 | | 05:38 ] 05:11 06:04 (WEA 6)
|16:50 | 17:46 | 18:37 | | 21:20 |21:55 40 06:44 (WEA 6)
17| 08:33 | 07:45 | 06:44 | : ] 05:11 06:04 (WEA 6)
|16:52 | 17:48 | 18:39 | |21:55 40 06:44 (WEA 6)
18108:32  |07:43 | 06:42 18:12 (WEA Z5-DF-02) | 06:20 (WEA 6) | 05:11 06:04 (WEA 6)
|16:54 | 17:50 | 18:41 3 18:15 (WEA Z5-DF-02) | 1 06:21 (WEAG) | 21:56 40  06:44 (WEA 6)
19]08:31  [07:41 | 06:39 18:09 (WEA Z5-DF-02) | 06:29 06:14 (WEA 6) | 05:11 06:05 (WEA 6)
|16:55 | 17:52 | 18:42 8  18:17 (WEA Z5-DF-02) | 2! 12 : 41 06:46 (WEA 6)
20|08:30 | 07:39 | 06:37 18:08 (WEA Z5-DF-02) | O! 06:05 (WEA 6)
|116:57 | 17:54 | 18:44 11  18:19 (WEA Z5-DF-02) | 2 17 : 41 06:46 (WEA 6)
21]08:29  |07:37  |06:35 18:07 (WEA 75-DF-02) | 06:24 os 10 (WEA 6) | 05:11 06:05 (WEA 6)
]16:59 | 17:56 | 18:46 14  18:21 (WEA Z5-DF-02) | 20:39 21 os 31 (WEA6) | 21:57 41  06:46 (WEA 6)
22]08:28 | 07:35 | 06:32 18:06 (WEA Z5-DF-02) | O 06:05 (WEA 6)
|17:00 | 17:57 | 18:47 16  18:22 (WEA Z5-DF-02) | 2 23 41 06:46 (WEA 6)
23]08:27 | 07:33 | 06:30 18:06 (WEA 75-DF-02) | 06:20 06:07 (WEA 6) | 05:12 06:05 (WEA 6)
117:02 | 17:59 | 18:49 18  18:24 (WEA Z5-DF-02) | 20:42 26 05 33 (WEA6) | 21:57 41  06:46 (WEA 6)
24108:25  |07:31 | 06:28 18:06 (WEA Z5-DF-02) | O 06:06 (WEA 6)
|17:04 | 18:01  |18:51 20  18:26 (WEA Z5-DF-01) | 2 28 41 06:47 (WEA 6)
25]08:24 | 07:29 | 06:26 18:05 (WEA Z5-DF-02) | 06:16 06:06 (WEA 6) | 05:12 06:06 (WEA 6)
|17:06 | 18:03  |18:53 22  18:27 (WEA Z5-DF-01) | 20:46 29 06:35 (WEA6) | 21:57 40  06:46 (WEA 6)
26108:23 | 07:27 | 06:23 18:06 (WEA 75-DF-02) | O 06:05 (WEA 6) | 05:13 06:06 (WEA 6)
|17:07 | 18:05 | 18:54 23  18:29 (WEA Z5-DF-01) | 2 31 06:36 (WEAG) | 21:57 40  06:46 (WEA 6)
27]08:21  |07:25 | 06:21 18:07 (WEA Z5-DF-02) | 06:12 06:04 (WEA 6) | 05:13 06:06 (WEA 6)
|17:09 | 18:07  |18:56 24  18:31 (WEA Z5-DF-01) | 20:49 32 06:36 (WEAG) | 21:57 41  06:47 (WEA 6)
28108:20 | 07:22 | 06:19 18:07 (WEA Z5-DF-02) | O o 06:06 (WEA 6)
|17:11 | 18:08 | 18:58 25  18:32 (WEA Z5-DF-01) | 2 33 : 41 06:47 (WEA 6)
29108:19 | 1 07:16 19:10 (WEA 75-DF-02) | 06:08 os 04 (WEA 6) | 05:14 06:07 (WEA 6)
117:13 | 120:00 20  19:34 (WEA Z5-DF-01) | 20:53 34 06 38 (WEA6) | 21:57 40  06:47 (WEA 6)
30]08:17 | | 07:14 19:21 (WEA Z5-DF-01) | O 06:08 (WEA 6)
|17:15 | 120:01 14  19:35 (WEA Z5-DF-01) | 20:54 35 40 06:48 (WEA 6)

31]08:16 | |07:12 19:21 (WEA Z5-DF-01) | 06:04 (WEA 6) |
117:16 | 120:03 12 19:33 (WEA Z5-DF-01) | 35 06:39 (WEA6) |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500
astr.max.mogl.Beschattung | | | 230 | 8 357 | 1193
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros2023 1616730 WINAPRO .

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H

engineering@noxt.de - 1. Marz 2023 emgmeeﬂmg
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Projekt:

NE-2022-03_007 WP Heek

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick

+49 (0)160 40 24 579

Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-22 - Ahle 12, 48619 Heek
Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli |August | September |Oktober |Novembel] Dezember
1]05:15 06:07 (WEA 6) | 05:52 | 06:42 107:32 | 07:26 | 08:17
121:56 40  06:47 (WEA6) | 21:24 | 20:22 119:12 | 17:05 | 16:24
2105:16 06:08 (WEA 6) | 05:54 |07:33 | 07:28 | 08:19
|21:56 40  06:48 (WEA 6) | 21:23 119:09 | 17:03 | 16:24
3] 05:17 06:08 (WEA 6) | 05:55 107:35 | 07:29 | 08:20
121:56 40  06:48 (WEA 6) | 21:21 119:07 | 17:02 | 16:23
405:17 06:08 (WEA 6) | 05:57 |07:37 | 07:31 | 08:21
| 21:55 39 06:47 (WEA 6) | 21:19 | 19:05 | 17:00 | 16:23
5] 05:18 06:08 (WEA 6) | 05:58 |07:38 | 07:33 | 08:23
|21:55 40  06:48 (WEA 6) | 21:17 119:03 | 16:58 | 16:22
6]05:19 06:09 (WEA 6) | 06:00 |07:40 | 07:35 | 08:24
|21:54 39 06:48 (WEA 6) | 21:16 ]19:00 | 16:56 | 16:22
7105:20 06:09 (WEA 6) | 06:01 |07:42 | 07:37 | 08:25
|21:54 39 06:48 (WEA 6) | 21:14 |18:58 | 16:55 | 16:21
8]05:21 06:10 (WEA 6) | 06:03 |07:43 | 07:39 | 08:27
|21:53 38 06:48 (WEA 6) | 21:12 |18:56 | 16:53 | 16:21
9] 05:22 06:10 (WEA 6) | 06:05 |07:45 | 07:40 | 08:28
|21:52 38 06:48 (WEA 6) | 21:10 118:53 | 16:51 | 16:21
10 | 05:23 06:11 (WEA 6) | 06:06 |07:47 | 07:42 | 08:29
| 21:52 37 06:48 (WEA 6) | 21:08 | 18:51 | 16:50 | 16:20
11| 05:24 06:11 (WEA 6) | 06:08 19:16 (WEA Z5-DF-01) | 07:49 | 07:44 | 08:30
|21:51 37 06:48 (WEA 6) | 21:06 7 19:23 (WEA Z5-DF-01) | 18:49 | 16:48 | 16:20
12 ] 05:25 06:12 (WEA 6) | 06:09 19:14 (WEA Z5-DF-01) | 07:50 | 07:46 | 08:31
|21:50 36 06:48 (WEA 6) | 21: 11 19:25 (WEA Z5-DF-01) | 18:47 | 16:46 | 16:20
13 | 05:26 06:12 (WEA 6) | 06:11 19:12 (WEA Z5-DF-01) | 07:52 | 07:47 | 08:32
121:49 36 06:48 (WEA 6) | 21:02 13 19:25 (WEA Z5-DF-01) | 18:44 | 16:45 | 16:20
14 ] 05:27 06:13 (WEA 6) | 06:13 19:01 (WEA Z5-DF-02) | 07:54 | 07:49 | 08:33
|21:48 34  06:47 (WEA 6) | 21:00 20 19:25 (WEA Z5-DF-01) | 18:42 | 16:43 | 16:20
15 | 05:28 06:13 (WEA 6) | 06:14 18:58 (WEA Z5-DF-02) | 07:56 | 07:51 | 08:34
|21:47 34  06:47 (WEA 6) | 20:58 24 19:23 (WEA Z5-DF-01) | 18:40 | 16:42 | 16:20
16 | 05:30 06:14 (WEA 6) | 06:16 18:55 (WEA Z5-DF-02) | 07:57 | 07:53 | 08:35
|21:46 32  06:46 (WEA 6) | 20:56 25  19:20 (WEA Z5-DF-01) | 18:38 | 16:40 | 16:20
17 | 05:31 06:14 (WEA 6) | 06:18 18:54 (WEA Z5-DF-02) | 07:59 | 07:55 | 08:36
|21:45 32 06:46 (WEA 6) | 20:54 24 19:18 (WEA Z5-DF-01) | 18:36 | 16:39 | 16:20
18 | 05:32 06:15 (WEA 6) | 06:19 18:53 (WEA Z5-DF-02) | 08:01 | 07:56 | 08:36
|21:44 30  06:45 (WEA 6) | 20:52 22 19:15 (WEA Z5-DF-01) | 18:34 | 16:38 | 16:21
19 | 05:33 06:15 (WEA 6) | 06:21 18:52 (WEA Z5-DF-02) | 08:03 | 07:58 | 08:37
121:43 29 06:44 (WEA 6) | 20:50 21 19:13 (WEA Z5-DF-01) | 18:31 | 16:36 | 16:21
20 | 05:35 06:17 (WEA 6) | 06:23 18:52 (WEA Z5-DF-02) | 08:04 | 08:00 | 08:38
|21:42 27  06:44 (WEA6) | 20:48 19 19:11 (WEA Z5-DF-02) | 18:29 | 16:35 | 16:21
21| 05:36 06:18 (WEA 6) | 06:24 18:51 (WEA Z5-DF-02) | 08:06 | 08:01 | 08:38
121:40 25  06:43 (WEA 6) | 20:46 17 19:08 (WEA Z5-DF-02) | 18:27 | 16:34 | 16:22
22 | 05:37 06:19 (WEA 6) | 06:26 18:52 (WEA Z5-DF-02) | 08:08 | 08:03 | 08:39
21:39 22 06:41 (WEA 6) | 20:44 14 19:06 (WEA Z5-DF-02) | 18:25 | 16:33 | 16:22
23| 05:39 06:21 (WEA 6) | 06:27 18:52 (WEA Z5-DF-02) | 08:10 | 08:05 | 08:39
121:38 19 06:40 (WEA 6) | 20:42 12 19:04 (WEA Z5-DF-02) | 18:23 | 16:32 | 16:23
24 | 05:40 06:23 (WEA 6) | 06:29 18:52 (WEA Z5-DF-02) | 08:11 | 08:06 | 08:40
121:36 15  06:38 (WEA 6) | 20:39 9  19:01 (WEA Z5-DF-02) | 18:21 | 16:31 | 16:23
25| 05:42 06:26 (WEA 6) | 06:31 18:54 (WEA Z5-DF-02) | 07:13 | 08:08 | 08:40
| 21:35 9 06:35 (WEA 6) | 20:37 5  18:59 (WEA Z5-DF-02) | 17:19 | 16:30 | 16:24
26 | 05:43 | 06:32 |07:15 | 08:10 | 08:40
| 21:34 | 20:35 117:17 | 16:29 | 16:25
27 | 05:45 | 06:34 | 07:17 | 08:11 | 08:41
| 21:32 | 20:33 |17:15 | 16:28 | 16:25
28 | 05:46 | 06:36 |07:19 | 08:13 | 08:41
| 21:31 | 20:31 117:13 | 16:27 | 16:26
29 | 05:47 | 06:37 ]07:20 | 08:14 | 08:41
| 21:29 | 20:28 |17:11 | 16:26 | 16:27
30 | 05:49 | 06:39 |07:22 | 08:16 | 08:41
| 21:27 | 20:26 ]17:09 | 16:25 | 16:28
31| 05:51 | 06:41 |07:24 | ] 08:41
| 21:26 | 20:24 117:07 | | 16:29
Sonnenscheinstunden | 503 | 454 | 331 | 266 | 243

astr.max.mogl.Beschattung | 807 | 243 | | |

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang

(SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

or0s2023 1616740  WINAPRO w

noxt! engineering GmbH
Dipl.-Ing. (FH) Timm Schaer, M.Sc.
engineering@noxt.de - 1. Marz 2023 I engineerng

noxl!
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Projekt:

NE-2022-03_007 WP Heek

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick

+49 (0)160 40 24 579

Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-23 - Ahle 13, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai 1Juni
1]08:41  |08:14 | 07:20 ] 07:09 ] 06:04 06:37 (WEA 6) | 05:18
|16:30 | 17:18 | 18:10 | 20:05 120:56 29 07:06 (WEA 6) | 21:42
2]08:41 | 08:13 | 07:18 | 07:07 ] 06:02 06:36 (WEA 6) | 05:17
116:31  |17:20 | 18:12 | 20:06 120:58 30 07:06 (WEA 6) | 21:43
3108:41 | 08:11 | 07:16 | 07:05 | 06:00 06:35 (WEA 6) | 05:17
|16:32 | 17:22 | 18:14 | 20:08 120:59 31 07:06 (WEA 6) | 21:45
4108:41 | 08:09 | 07:14 | 07:02 | 05:58 06:35 (WEA 6) | 05:16
116:33 | 17:24 | 18:16 ] 20:10 121:01 31 07:06 (WEA 6) | 21:46
5]08:41  |08:08 | 07:11 | 07:00 | 05:56 06:34 (WEA 6) | 05:15
|16:35 | 17:26 | 18:18 | 20:12 121:03 32 07:06 (WEA 6) | 21:47
608:40 | 08:06 | 07:09 | 06:58 | 05:55 06:34 (WEA 6) | 05:15
| 16:36 | 17:28 | 18:19 | 20:13 | 21:04 33 07:07 (WEA 6) | 21:48
7108:40 | 08:04  |07:07 ] 06:55 ] 05:53 06:34 (WEA 6) | 05:14
116:37 | 17:29 | 18:21 | 20:15 121:06 32 07:06 (WEA 6) | 21:48
8108:39 | 08:02 | 07:05 ] 06:53 ] 05:51 06:34 (WEA 6) | 05:13
|16:38 | 17:31 | 18:23 | 20:17 121:08 32  07:06 (WEA 6) | 21:49
9] 08:39 | 08:01 | 07:02 | 06:51 | 05:49 06:34 (WEA 6) | 05:13
116:40 | 17:33 | 18:25 | 20:18 121:09 32 07:06 (WEA 6) | 21:50
10108:38  |07:59 | 07:00 17:53 (WEA Z5-DF-02) | 06:49 | 05:48 06:34 (WEA 6) | 05:13
|16:41 | 17:35 | 18:26 7 18:00 (WEA Z5-DF-02) | 20:20 121:11 32 07:06 (WEA 6) | 21:51
11108:38 | 07:57 | 06:58 17:50 (WEA Z5-DF-02) | 06:46 | 05:46 06:35 (WEA 6) | 05:12
| 16:43 | 17:37 | 18:28 13 18:03 (WEA Z5-DF-02) | 20:22 | 21:13 31  07:06 (WEA 6) | 21:52
12 ] 08:37 | 07:55 | 06:56 17:49 (WEA Z5-DF-02) | 06:44 | 05:44 06:34 (WEA 6) | 05:12
|16:44 | 17:39 | 18:30 16  18:05 (WEA Z5-DF-02) | 20:24 121:14 31 07:05 (WEA 6) | 21:52
13]08:36 | 07:53 | 06:53 17:47 (WEA Z5-DF-02) | 06:42 | 05:43 06:35 (WEA 6) | 05:12
|16:46 | 17:41  |18:32 19  18:06 (WEA Z5-DF-02) | 20:25 121:16 30  07:05 (WEA 6) | 21:53
14108:36 | 07:51 | 06:51 17:46 (WEA Z5-DF-02) | 06:40 ] 05:41 06:35 (WEA 6) | 05:11
| 16:47 | 17:43 | 18:34 22 18:08 (WEA Z5-DF-02) | 20:27 | 21:17 29  07:04 (WEA 6) | 21:54
15]08:35 | 07:49 | 06:49 17:46 (WEA Z5-DF-02) | 06:37 ] 05:39 06:36 (WEA 6) | 05:11
|16:49 | 17:44  |18:35 23  18:09 (WEA Z5-DF-02) | 20:29 121:19 28  07:04 (WEA 6) | 21:54
1608:30 | 07:47 | 06:46 17:44 (WEA Z5-DF-02) | 06:35 | 05:38 06:36 (WEA 6) | 05:11
| 16:50 | 17:46 | 18:37 24 18:08 (WEA Z5-DF-02) | 20:31 | 21:21 27  07:03 (WEA 6) | 21:55
17 108:33 | 07:45 | 06:44 17:44 (WEA Z5-DF-02) | 06:33 | 05:36 06:37 (WEA 6) | 05:11
|16:52 | 17:48  |18:39 24  18:08 (WEA Z5-DF-02) | 20:32 121:22 25 07:02 (WEA 6) | 21:55
18 108:32 | 07:43 | 06:42 17:45 (WEA Z5-DF-02) | 06:31 ] 05:35 06:39 (WEA 6) | 05:11
| 16:54 | 17:50 | 18:41 23 18:08 (WEA Z5-DF-02) | 20:34 | 21:24 23 07:02 (WEA 6) | 21:56
19]08:31 | 07:41 | 06:39 17:44 (WEA Z5-DF-02) | 06:29 ] 05:33 06:39 (WEA 6) | 05:11
]16:55 | 17:52  |18:42 28  18:17 (WEA Z5-DF-01) | 20:36 ]21:25 21 07:00 (WEA 6) | 21:56
20108:30  |07:39 | 06:37 17:45 (WEA Z5-DF-02) | 06:27 ] 05:32 06:40 (WEA 6) | 05:11
|16:57 | 17:54 | 18:44 30  18:19 (WEA Z5-DF-01) | 20:37 121:27 19 06:59 (WEA 6) | 21:56
21108:29 | 07:37 | 06:35 17:46 (WEA Z5-DF-02) | 06:24 ] 05:31 06:42 (WEA 6) | 05:11
116:59 | 17:56 | 18:46 31  18:21 (WEA Z5-DF-01) | 20:39 121:28 16  06:58 (WEA 6) | 21:57
22108:28 | 07:35 | 06:33 17:46 (WEA Z5-DF-02) | 06:22 | 05:29 06:44 (WEA 6) | 05:11
|17:00 | 17:57 | 18:47 31  18:22 (WEA Z5-DF-01) | 20:41 121:29 13 06:57 (WEA 6) | 21:57
23108:27 | 07:33 | 06:30 17:48 (WEA Z5-DF-02) | 06:20 | 05:28 06:45 (WEA 6) | 05:12
|17:02 | 17:59 | 18:49 30  18:24 (WEA Z5-DF-01) | 20:42 ] 21:31 9  06:54 (WEA 6) | 21:57
24 ] 08:25 | 07:31 | 06:28 17:51 (WEA Z5-DF-02) | 06:18 | 05:27 | 05:12
]17:04  |18:01  |18:51 25  18:26 (WEA Z5-DF-01) | 20:44 | 21:32 | 21:57
25108:24 | 07:29 | 06:26 18:07 (WEA Z5-DF-01) | 06:16 06:47 (WEA 6) | 05:26 ] 05:12
|17:06 | 18:03  |18:53 18  18:25 (WEA Z5-DF-01) | 20:46 10  06:57 (WEA 6) | 21:34 | 21:57
26 | 08:23 | 07:27 | 06:23 18:07 (WEA Z5-DF-01) | 06:14 06:44 (WEA 6) | 05:24 | 05:13
| 17:07 | 18:05 | 18:54 17 18:24 (WEA Z5-DF-01) | 20:48 15  06:59 (WEA 6) | 21:35 | 21:57
2710821  |07:25 | 06:21 18:08 (WEA Z5-DF-01) | 06:12 06:41 (WEA 6) | 05:23 ] 05:13
|17:09  |18:07  |18:56 15 18:23 (WEA Z5-DF-01) | 20:49 20  07:01 (WEA 6) | 21:36 | 21:57
28108:20 | 07:22 | 06:19 18:09 (WEA Z5-DF-01) | 06:10 06:40 (WEA 6) | 05:22 ] 05:13
|17:11 | 18:08  |18:58 12  18:21 (WEA Z5-DF-01) | 20:51 23  07:03 (WEA 6) | 21:37 | 21:57
29 | 08:19 | | 07:16 19:12 (WEA Z5-DF-01) | 06:08 06:38 (WEA 6) | 05:21 | 05:14
117:13 | | 20:00 6 19:18 (WEA Z5-DF-01) | 20:53 25 07:03 (WEA 6) | 21:39 | 21:57
30]08:17 | |07:14 | 06:06 06:37 (WEA 6) | 05:20 | 05:15
117:15 | | 20:01 120:54 27  07:04 (WEA 6) | 21:40 | 21:57
31|08:16 | | 07:12 | ] 05:19 |
|17:16 | | 20:03 | | 21:41 |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
astr.max.mégl.Beschattung | | | 414 | 120 | 616 |

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

oros2023 166741 WINAPRO «

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

noxt! engineering GmbH

Dipl.-Ing. (FH) Timm Schaer, M.Sc. noxt!

engineering@noxt.de - 1. Marz 2023 I emgmeeﬂmg
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13

DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-23 - Ahle 13, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1Juli |August |September | Oktober |November] Dezember
1]05:15 | 05:52 06:45 (WEA 6) | 06:42 | 07:32 18:27 (WEA Z5-DF-02) | 07:26 | 08:17
| 21:56 |21:24 31 07:16 (WEA 6) | 20:22 11912 17 4 (WEA 75-DF-02) | 17:05 | 16:25
2105:16 | 05:54 06:44 (WEA 6) | 06:44 1 07:33 8 (WEA 75-DF-02) | 07:28 | 08:19
| 21:56 121:23 31 07:15 (WEA 6) | 20:19 119:10 14 2 (WEA Z5-DF-02) | 17:03 | 16:24
3105:17 | 05:55 06:44 (WEA 6) | 06:46 ] 07:35 18:29 (WEA 75-DF-02) | 07:30 | 08:20
| 21:56 |21:21 32 07:16 (WEA 6) | 20:17 119:07 10  18:39 (WEA Z5-DF-02) | 17:02 | 16:23
4]05:17 | 05:57 06:44 (WEA 6) | 06:47 | 07:37 18:33 (WEA 75-DF-02) | 07:31 | 08:21
| 21:55 121:19 32 07:16 (WEA 6) | 20:15 ] 19:05 4 18:37 (WEA 75-DF-02) | 17:00 | 16:23
5105:18 | 05:58 06:44 (WEA 6) | 06:49 ] 07:38 107:33 | 08:23
| 21:55 |21:17 32 07:16 (WEA 6) | 20:13 ] 19:03 116:58 | 16:22
6]05:19 | 06:00 06:43 (WEA 6) | 06:50 | 07:40 |07:35 | 08:24
| 21:54 |21:16 33 07:16 (WEA 6) | 20:10 | 19:00 |16:56 | 16:22
7105:20 1 06:01 06:44 (WEA 6) | 06:52 | 07:42 107:37 | 08:25
| 21:54 |21:14 32 07:16 (WEA 6) | 20:08 | 18:58 116:55 | 16:21
8]05:21 | 06:03 06:44 (WEA 6) | 06:54 | 07:44 107:39 | 08:27
| 21:53 |21:12 31 07:15 (WEA 6) | 20:06 | 18:56 116:53 | 16:21
9]05:22 | 06:05 06:44 (WEA 6) | 06:55 | 07:45 107:40 | 08:28
| 21:52 121:10 31 07:15 (WEA 6) | 20:03 | 18:53 |16:51 | 16:21
10 | 05:23 | 06:06 06:44 (WEA 6) | 06:57 | 07:47 107:42 | 08:29
| 21:52 121:08 30  07:14 (WEA 6) | 20:01 ] 18:51 116:50 | 16:20
11 | 05:24 | 06:08 06:45 (WEA 6) | 06:59 | 07:49 107:44 | 08:30
| 21:51 121:06 29  07:14 (WEA 6) | 19:59 | 18:49 |16:48 | 16:20
12 | 05:25 | 06:10 06:45 (WEA 6) | 07:00 | 07:50 107:46 ] 08:31
| 21:50 121:04 28 07:13 (WEA 6) | 19:56 | 18:47 116:46 | 16:20
13 | 05:26 ] 06:11 06:46 (WEA 6) | 07:02 | 07:52 107:48 | 08:32
| 21:49 121:02 26 07:12 (WEA6) | 19:54 | 18:45 ]16:45 | 16:20
14 | 05:27 | 06:13 06:46 (WEA 6) | 07:04 19:03 (WEA Z5-DF-01) | 07:54 107:49 | 08:33
| 21:48 121:00 25  07:11 (WEA6) | 19:52 5 19:08 (WEA Z5-DF-01) | 18:42 |16:43 | 16:20
15 | 05:28 | 06:14 06:48 (WEA 6) | 07:05 19:00 (WEA 75-DF-01) | 07:56 107:51 | 08:34
| 21:47 120:58 22 07:10 (WEA6) | 19:49 11  19:11 (WEA Z5-DF-01) | 18:40 116:42 | 16:20
16 | 05:30 | 06:16 06:49 (WEA 6) | 07:07 18:57 (WEA Z5-DF-01) | 07:57 107:53 | 08:35
| 21:46 120:56 19 07:08 (WEA6) | 19:47 14  19:11 (WEA Z5-DF-01) | 18:38 |16:41 | 16:20
17 | 05:31 | 06:18 06:51 (WEA 6) | 07:08 18:56 (WEA Z5-DF-01) | 07:59 107:55 | 08:36
| 21:45 |20:54 15 07:06 (WEA6) | 19:45 16  19:12 (WEA Z5-DF-01) | 18:36 116:30 | 16:20
18 | 05:32 | 06:19 06:55 (WEA 6) | 07:10 18:54 (WEA 75-DF-01) | 08:01 107:56 | 08:36
| 21:44 | 20:52 7 07:02(WEA6) | 19:42 18  19:12 (WEA Z5-DF-01) | 18:34 116:38 | 16:21
19 | 05:33 | 06:21 |07:12 18:40 (WEA Z5-DF-02) | 08:03 107:58 | 08:37
| 21:43 | 20:50 119:40 20 19:12 (WEA Z5-DF-01) | 18:31 116:37 | 16:21
20 | 05:35 06:58 (WEA 6) | 06:23 | 07:13 18:35 (WEA Z5-DF-02) | 08:04 ]08:00 | 08:38
| 21:42 4 07:02 (WEA 6) | 20:48 119:38 29 19:11 (WEA Z5-DF-01) | 18:29 116:35 | 16:21
21| 05:36 06:54 (WEA 6) | 06:24 | 07:15 18:32 (WEA 75-DF-02) | 08:06 ]108:01 | 08:38
|21:40 11 07:05 (WEA 6) | 20:46 119:35 31  19:08 (WEA Z5-DF-01) | 18:27 116:3¢ | 16:22
221 05:37 06:52 (WEA 6) | 06:26 | 07:17 18:31 (WEA Z5-DF-02) | 08:08 ]08:03 | 08:39
|21:39 15 07:07 (WEA 6) | 20:44 119:33 31 19:06 (WEA Z5-DF-01) | 18:25 116:33 | 16:22
23] 05:39 06:52 (WEA 6) | 06:27 | 07:18 18:30 (WEA 75-DF-02) | 08:10 108:05 | 08:39
121:38 17 07:09 (WEA 6) | 20:42 119:31 31 19:04 (WEA Z5-DF-01) | 18:23 116:32 | 16:23
241 05:40 06:50 (WEA 6) | 06:29 | 07:20 18:28 (WEA Z5-DF-02) | 08:11 108:06 | 08:40
|21:38 20 119:28 28 19:01 (WEA Z5-DF-01) | 18:21 116:31 | 16:23
25| 05:42 06:49 (WEA 6) | 06:31 | 07:22 18:27 (WEA Z5-DF-02) | 07:13 ]08:08 | 08:40
|21:35 22 07:11 (WEA 6) | 20:37 119:26 26 18:59 (WEA Z5-DF-01) | 17:19 116:30 | 16:24
26 ] 05:43 06:49 (WEA 6) | 06:32 | 07:23 18:27 (WEA 75-DF-02) | 07:15 108:10 | 08:41
|21:3¢ 24 07:13 (WEA 6) | 20:35 119:23 24 18:51 (WEA Z5-DF-02) | 17:17 116:29 | 16:25
271 05:45 06:47 (WEA 6) | 06:34 | 07:25 18:26 (WEA Z5-DF-02) | 07:17 ]08:11 | 08:41
|21:32 26 07:13 (WEA6) | 20:33 119:21 24 18:50 (WEA Z5-DF-02) | 17:15 |16:28 | 16:25
28 | 05:46 06:46 (WEA 6) | 06:36 | 07:27 18:26 (WEA Z5-DF-02) | 07:19 108:13 | 08:41
|21:31 27 07:13 (WEA 6) | 20:31 119:19 24 18:50 (WEA Z5-DF-02) | 17:13 116:27 | 16:26
29 | 05:47 06:46 (WEA 6) | 06:37 | 07:28 18:27 (WEA 75-DF-02) | 07:20 108:14 | 08:41
|21:29 29 07:15 (WEA6) | 20:28 119:16 22 18:49 (WEA Z5-DF-02) | 17:11 116:26 | 16:27
30 | 05:49 06:45 (WEA 6) | 06:39 | 07:30 18:26 (WEA Z5-DF-02) | 07:22 108:16 | 08:41
|21:27 30  07:15 (WEA 6) | 20:26 119:14 21 18:47 (WEA Z5-DF-02) | 17:09 |16:25 | 16:28
31 05:51 06:46 (WEA 6) | 06:41 | | 07:24 | | 08:41
121:26 30  07:16 (WEA 6) | 20:24 | | 17:07 | | 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243

astr.max.mogl.Beschattung | 255 | 486 | 375 | 45 | |
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros2023 1616742 WINAPRO '

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H

engineering@noxt.de - 1. Marz 2023 I emgmeeﬂmg



C Kalender GB pro SR Seite 101 von 219 Bericht NE-2022-03-007 Rev. O

Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13

DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-24 - Ahle 16, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

danuar  |Februar |Mérz 1April IMai 1duni
1]08:41 | 08:14 | 07:20 | 07:09 18:16 (WEA Z5-DF-02) | 06:04 06:48 (WEA 6) | 05:18 05:57 (WEA 5)
]16:30 | 17:18 120:05 62 19:28 (WEAZ5-DF-01) | 20:56 16  07:04 (WEA6) | 21:42 25  06:22 (WEA5)
2]08:41 | 08:13 | 07:07 18:17 (WEA Z5-DF-02) | 06:02 06:49 (WEA 6) | 05:18 05:57 (WEA 5)
|16:31 | 17:20 |20:06 60 19:28 (WEAZ5-DF-01) | 20:58 13  07:02 (WEA6) | 21:43 24  06:21 (WEA5)
3]08:41 | 08:11 6 | 07:05 18:18 (WEA Z5-DF-02) | 06:00 06:51 (WEA 6) | 05:17 05:58 (WEA 5)
|16:32 | 17:22 4 120:08 55 19:26 (WEA Z5-DF-01) | 20:59 9 07:00 (WEA6) | 21:45 24  06:22 (WEA5)
4]08:41 | 08:09 114 | 07:02 18:21 (WEA Z5-DF-02) | 05:58 ] 05:16 05:58 (WEA 5)
|16:33 | 17:24 6 120:10 49 19:26 (WEA Z5-DF-01) | 21:01 |21:46 24 06:22 (WEA5)
5]08:41 | 08:08 2 | 07:00 18:24 (WEA 75-DF-02) | 05:56 ] 05:15 05:59 (WEA 5)
116:35 | 17:26 :18 120:12 41 19:25 (WEA Z5-DF-01) | 21:03 121:47 23 06:22 (WEA5)
6]08:40 | 08:06 9 ] 06:58 18:30 (WEA Z5-DF-02) | 05:55 ] 05:15 05:58 (WEA 5)
|16:36 | 17:28 9 20:13 27 19:24 (WEA Z5-DF-01) | 21:04 |21:48 24 06:22 (WEA5)
7]08:40 | 08:04 107 | 06:55 19:01 (WEA Z5-DF-01) | 05:53 ] 05:14 05:59 (WEA 5)
116:37 | 17:29 :21 120:15 21 19:22 (WEA Z5-DF-01) | 21:06 21:49 23 06:22 (WEA5)
8]08:39 | 08:02 5 ] 06:53 19:03 (WEA Z5-DF-01) | 05:51 ] 05:13 05:59 (WEA 5)
|16:39 | 17:31 3 20:17 17 19:20 (WEA Z5-DF-01) | 21:08 |21:49 23 06:22 (WEA5)
9]08:39 | 08:01 :03 ] 06:51 19:05 (WEA 75-DF-01) | 05:49 ] 05:13 06:00 (WEA 5)
|16:40 | 17:33 5 120:19 12 19:17 (WEA Z5-DF-01) | 21:09 ]21:50 22 06:22 (WEA5)
1008:38 | 07:59 0 17:31 (WEA Z5-DF-02) | 06:49 | 05:48 ] 05:13 05:59 (WEA 5)
|16:41 | 17:35 26 14 17:45 (WEA Z5-DF-02) | 20:20 | 21:11 |21:51 23 06:22 (WEA5)
11]08:38 | 07:57 8 17:28 (WEA Z5-DF-02) | 06:46 | 05:46 ] 05:12 06:00 (WEA 5)
|16:43 | 17:37 8 21 17:49 (WEA Z5-DF-02) | 20:22 | 21:13 |21:52 22 06:22 (WEA5)
12|08:37 | 07:55 6 17:25 (WEA Z5-DF-02) | 06:44 | 05:44 ] 05:12 06:01 (WEA 5)
|16:44 | 17:39 :30 26 17:51 (WEA Z5-DF-02) | 20:24 | 21:14 |21:53 21 06:22 (WEA5)
13]08:36 | 07:53 3 17:23 (WEA Z5-DF-02) | 06:42 ] 05:43 ] 05:12 06:01 (WEA 5)
|16:46 | 17:41 2 20 17:52 (WEA Z5-DF-02) | 20:25 | 21:16 |21:53 22 06:23 (WEA5)
14|08:36 | 07:51 :51 17:21 (WEA Z5-DF-02) | 06:40 | 05:41 ] 05:11 06:02 (WEA 5)
|16:47 | 17:43 4 33 17:54 (WEA Z5-DF-02) | 20:27 | 21:17 |21:54 21 06:23 (WEA5)
15]08:35 | 07:49 9 17:20 (WEA Z5-DF-02) | 06:38 ] 05:39 ] 05:11 06:01 (WEA 5)
|16:49 | 17:44 35 35 17:55 (WEA Z5-DF-02) | 20:29 | 21:19 |21:54 21 06:22 (WEA5)
16| 08:34 | 07:47 6 17:18 (WEA Z5-DF-02) | 06:35 | 05:38 06:04 (WEA 5) | 05:11 06:02 (WEA 5)
|16:50 | 17:46 7 37 17:55 (WEA Z5-DF-02) | 20:31 |21:21 8 06:12 (WEAS) [ 21:55 20  06:22 (WEA 5)
17]08:33 | 07:46 4 17:17 (WEA Z5-DF-02) | 06:33 06:56 (WEA 6) | 05:36 06:03 (WEA 5) | 05:11 06:02 (WEA 5)
|16:52 | 17:48 139 39 17:56 (WEA Z5-DF-02) | 20:32 4 07:00 (WEA6) | 21:22 12  06:15 (WEA5) | 21:55 20  06:22 (WEA5)
18]08:32 | 07:44 2 17:16 (WEA Z5-DF-02) | 06:31 06:54 (WEA 6) | 05:35 06:02 (WEA 5) | 05:11 06:02 (WEA 5)
|16:54 | 17:50 1 41 17:57 (WEA Z5-DF-02) | 20:34 10 07:04 (WEA6) | 21:24 14  06:16 (WEA5) | 21:56 20  06:22 (WEA 5)
19]08:31 | 07:41 :40 17:15 (WEA Z5-DF-02) | 06:29 06:52 (WEA 6) | 05:33 06:00 (WEA 5) | 05:11 06:03 (WEA 5)
|16:55 | 17:52 2 42 17:57 (WEA Z5-DF-02) | 20:36 14 07:06 (WEA6) | 21:25 17  06:17 (WEA5) | 21:56 20  06:23 (WEA5)
20]08:30 | 07:39 7 17:15 (WEA Z5-DF-02) | 06:27 06:50 (WEA 6) | 05:32 05:59 (WEA 5) | 05:11 06:03 (WEA 5)
|16:57 | 17:54 :44 42 17:57 (WEA Z5-DF-02) | 20:37 17 07:07 (WEA6) | 21:27 19  06:18 (WEA5) | 21:56 20  06:23 (WEA 5)
2110829 | 07:37 :35 17:14 (WEA Z5-DF-02) | 06:24 06:48 (WEA 6) | 05:31 05:58 (WEA 5) | 05:11 06:03 (WEA 5)
|16:59 | 17:56 6 43 17:57 (WEA Z5-DF-02) | 20:39 19 07:07 (WEA6) | 21:28 21  06:19 (WEA5) | 21:57 20  06:23 (WEA5)
22]08:28 | 07:35 3 17:13 (WEA Z5-DF-02) | 06:22 06:47 (WEA 6) | 05:29 05:58 (WEA 5) | 05:11 06:03 (WEA 5)
|17:00 | 17:58 :48 44 17:57 (WEA Z5-DF-02) | 20:41 21 07:08 (WEA6) [ 21:29 21  06:19 (WEA5) | 21:57 20  06:23 (WEA 5)
23]08:27 | 07:33 0 17:13 (WEA Z5-DF-02) | 06:20 06:46 (WEA 6) | 05:28 05:58 (WEA 5) | 05:12 06:03 (WEA 5)
|17:02 | 17:59 9 55 18:22 (WEAZ5-DF-01) | 20:43 22 07:08 (WEA6) | 21:31 22 06:20 (WEA5) | 21:57 20  06:23 (WEA 5)
24]08:25 | 07:31 :28 17:13 (WEA Z5-DF-02) | 06:18 06:46 (WEA 6) | 05:27 05:57 (WEA 5) | 05:12 06:04 (WEA 5)
|17:04 | 18:01 1 61  18:25 (WEA Z5-DF-01) | 20:44 22 07:08 (WEA6) [ 21:32 23  06:20 (WEA5) | 21:57 20  06:24 (WEA 5)
25]08:24 | 07:29 6 17:13 (WEA Z5-DF-02) | 06:16 06:46 (WEA 6) | 05:26 05:57 (WEA 5) | 05:12 06:04 (WEA 5)
|17:06 | 18:03 3 64 18:26 (WEA Z5-DF-01) | 20:46 22 07:08 (WEA6) | 21:34 23  06:20 (WEA5) | 21:57 20  06:24 (WEA 5)
26]08:23 | 07:27 :23 17:13 (WEA Z5-DF-02) | 06:14 06:46 (WEA 6) | 05:24 05:56 (WEA 5) | 05:13 06:05 (WEA 5)
|17:07 | 18:05 4 65 18:27 (WEA Z5-DF-01) | 20:48 22 07:08 (WEA6) | 21:35 24  06:20 (WEA5) | 21:57 20 06:25 (WEA 5)
270821 | 07:25 1 17:13 (WEA Z5-DF-02) | 06:12 06:46 (WEA 6) | 05:23 05:56 (WEA 5) | 05:13 06:04 (WEA 5)
|17:09 | 18:07 :56 67  18:28 (WEA Z5-DF-01) | 20:49 21 07:07 (WEA6) | 21:36 25 06:21 (WEA5) | 21:57 21 06:25 (WEA 5)
28108:20 | 07:23 9 17:13 (WEA Z5-DF-02) | 06:10 06:46 (WEA 6) | 05:22 05:56 (WEA 5) | 05:14 06:04 (WEA 5)
|17:11 | 18:09 8 68 18:28 (WEA Z5-DF-01) [ 20:51 21 07:07 (WEA6) | 21:38 25 06:21 (WEA5) | 21:57 21 06:25 (WEA5)
29]08:19 | 116 18:14 (WEA Z5-DF-02) | 06:08 06:46 (WEA 6) | 05:21 05:57 (WEA 5) | 05:14 06:04 (WEA 5)
|17:13 | 0 67 19:28 (WEA Z5-DF-01) | 20:53 20 07:06 (WEA6) | 21:39 25 06:22 (WEA5) | 21:57 22 06:26 (WEA 5)
30]08:17 | 4 18:15 (WEA Z5-DF-02) | 06:06 06:47 (WEA 6) | 05:20 05:57 (WEA 5) | 05:15 06:05 (WEA 5)
|17:15 | 1 66 19:29 (WEA Z5-DF-01) | 20:54 18 07:05 (WEA 6) | 21:40 25 06:22 (WEA5) | 21:57 21 06:26 (WEA5)
31]08:16 | 7:12 18:15 (WEA Z5-DF-02) | | 05:19 05:57 (WEA5) |
|17:16 | 0:03 64  19:28 (WEA Z5-DF-01) | |21:41 25  06:22 (WEAS) |
Sonnenscheinstunden | 258 | 277 367 | 416 | 486 | 500
astr.max.mogl.Beschattung | | 1023 | 597 | 367 | 647

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros2023 1616743 WINAPRO .

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H

engineering@noxt.de - 1. Marz 2023 emgmeeﬂmg
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13

DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-24 - Ahle 16, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1Juli |August |September | Oktober |Novembel] Dezember
1]05:15 06:04 (WEA 5) | 05:52 | 06:42 | 07:32 18:03 (WEA Z5-DF-02) | 07:26 | 08:17
121:56 22 06:26 (WEA5) | 21:24 | 20:22 119:12 28 18:31 (WEA Z5-DF-02) | 17:05 | 16:25
2105:16 5 (WEA 5) | 05:54 | 06:44 ] 07:33 18:06 (WEA 75-DF-02) | 07:28 | 08:19
|21:56 22 7 (WEA 5) | 21:23 | 20:19 119:10 23 18:29 (WEA Z5-DF-02) | 17:03 | 16:24
3105:17 06:05 (WEA 5) | 05:55 | 06:46 19:03 (WEA Z5-DF-01) | 07:35 18:08 (WEA Z5-DF-02) | 07:30 | 08:20
|21:56 22 06:27 (WEA5) | 21:21 | 20:17 12 19:15 (WEAZ5-DF-01) | 19:07 17  18:25 (WEA Z5-DF-02) | 17:02 | 16:23
4]05:17 06:04 (WEA 5) | 05:57 | 06:47 19:00 (WEA Z5-DF-01) | 07:37 18:13 (WEA Z5-DF-02) | 07:31 | 08:22
|21:55 23 7 (WEA 5) | 21:19 120:15 17 19:17 (WEA Z5-DF-01) | 19:05 6  18:19 (WEA 75-DF-02) | 17:00 | 16:23
5105:18 5 (WEA 5) | 05:58 | 06:49 18:58 (WEA 75-DF-01) | 07:38 107:33 | 08:23
|21:55 23 8 (WEA 5) | 21:17 120:13 21 19:19 (WEA Z5-DF-01) | 19:03 116:58 | 16:22
6]05:19 5 (WEA 5) | 06:00 | 06:50 18:26 (WEA Z5-DF-02) | 07:40 |07:35 | 08:24
|21:54 23 06:28 (WEA5) | 21:16 120:10 24 19:19 (WEA Z5-DF-01) | 19:00 |16:56 | 16:22
7105:20 06:05 (WEA 5) | 06:02 1 06:52 18:19 (WEA 75-DF-02) | 07:42 107:37 | 08:25
|21:54 24 06:29 (WEA5) | 21:14 120:08 41  19:20 (WEA Z5-DF-01) | 18:58 116:55 | 16:21
8]05:21 06:05 (WEA 5) | 06:03 | 06:54 18:15 (WEA Z5-DF-02) | 07:44 107:39 | 08:27
|21:53 24 06:29 (WEA5) | 21:12 120:06 49  19:20 (WEA Z5-DF-01) | 18:56 116:53 | 16:21
9]05:22 06:05 (WEA 5) | 06:05 | 06:55 18:13 (WEA Z5-DF-02) | 07:45 |07:40 | 08:28
|21:52 24 06:29 (WEA5) | 21:10 | 20:03 53 19:20 (WEA Z5-DF-01) | 18:54 |16:51 | 16:21
10 | 05:23 06:05 (WEA 5) | 06:06 06:59 (WEA 6) | 06:57 18:11 (WEA 75-DF-02) | 07:47 107:42 | 08:29
|21:52 25  06:30 (WEA5) | 21:08 10  07:09 (WEA 6) | 20:01 59  19:21 (WEA Z5-DF-01) | 18:51 116:50 | 16:20
11 | 05:24 06:06 (WEA 5) | 06:08 06:58 (WEA 6) | 06:59 18:08 (WEA Z5-DF-02) | 07:49 |07:44 | 08:30
|21:51 24 0 (WEA5) | 21:06 13  07:11 (WEA 6) | 19:59 62 19:20 (WEA Z5-DF-01) | 18:49 |16:48 | 16:20
12 | 05:25 06:06 (WEA 5) | 06:10 06:56 (WEA 6) | 07:00 18:07 (WEA Z5-DF-02) | 07:50 |07:46 | 08:31
121:50 24 06:30 (WEA5) | 21:04 16  07:12 (WEA6) | 19:56 64  19:20 (WEA Z5-DF-01) | 18:47 116:46 | 16:20
13 | 05:26 06:06 (WEA 5) | 06:11 06:55 (WEA 6) | 07:02 18:05 (WEA 75-DF-02) | 07:52 107:48 | 08:32
|21:49 24  06:30 (WEAS5) | 21:02 18 07:13 (WEA6) | 19:54 66  19:19 (WEA Z5-DF-01) | 18:45 116:45 | 16:20
14 | 05:27 06:06 (WEA 5) | 06:13 06:53 (WEA 6) | 07:04 18:04 (WEA Z5-DF-02) | 07:54 107:49 | 08:33
|21:48 24 06:30 (WEA5) | 21:00 20  07:13 (WEA 6) | 19:52 67  19:19 (WEA Z5-DF-01) | 18:42 |16:43 | 16:20
15 | 05:28 06:06 (WEA 5) | 06:14 06:53 (WEA 6) | 07:05 18:03 (WEA 75-DF-02) | 07:56 107:51 | 08:34
|21:47 24 06:30 (WEA5) | 20:58 21  07:14 (WEA 6) | 19:49 68 19:18 (WEA Z5-DF-01) | 18:40 116:42 | 16:20
16 | 05:30 06:06 (WEA 5) | 06:16 06:53 (WEA 6) | 07:07 18:02 (WEA Z5-DF-02) | 07:57 107:53 | 08:35
|21:46 24 06:30 (WEA5) | 20:56 22  07:15 (WEA 6) | 19:47 66 19:16 (WEA Z5-DF-01) | 18:38 116:41 | 16:20
17 | 05:31 06:06 (WEA 5) | 06:18 06:52 (WEA 6) | 07:08 18:01 (WEA Z5-DF-02) | 07:59 |07:55 | 08:36
|21:45 24  06:30 (WEA5) | 20:54 22 07:14 (WEA6) | 19:45 67  19:16 (WEA Z5-DF-01) | 18:36 116:39 | 16:20
18 | 05:32 06:06 (WEA 5) | 06:19 06:52 (WEA 6) | 07:10 18:00 (WEA 75-DF-02) | 08:01 107:56 | 08:36
|21:44 24 06:30 (WEA5) | 20:52 23  07:15 (WEA 6) | 19:42 64 19:13 (WEA Z5-DF-01) | 18:34 116:38 | 16:21
19 | 05:33 06:07 (WEA 5) | 06:21 06:52 (WEA 6) | 07:12 18:00 (WEA Z5-DF-02) | 08:03 107:58 | 08:37
|21:43 23 06:30 (WEA5) | 20:50 22  07:14 (WEA6) | 19:40 61  19:12 (WEA Z5-DF-01) | 18:31 116:37 | 16:21
20 | 05:35 06:07 (WEA 5) | 06:23 06:52 (WEA 6) | 07:13 18:00 (WEA Z5-DF-02) | 08:04 108:00 | 08:38
|21:42 23 06:30 (WEA5) | 20:48 22  07:14 (WEA6) | 19:38 56  19:09 (WEA Z5-DF-01) | 18:29 116:35 | 16:21
21| 05:36 06:07 (WEA 5) | 06:24 06:52 (WEA 6) | 07:15 17:59 (WEA 75-DF-02) | 08:06 108:01 | 08:38
|21:40 22 06:29 (WEA5) | 20:46 21  07:13 (WEA6) | 19:35 44  19:02 (WEA Z5-DF-01) | 18:27 116:3¢ | 16:22
221 05:37 8 (WEA 5) | 06:26 06:53 (WEA 6) | 07:17 17:59 (WEA Z5-DF-02) | 08:08 108:03 | 08:39
|21:39 21 9 (WEA5) | 20:44 19  07:12 (WEA6) | 19:33 43 18:42 (WEA Z5-DF-02) | 18:25 116:33 | 16:22
23] 05:39 06:09 (WEA 5) | 06:27 06:54 (WEA 6) | 07:18 17:59 (WEA 75-DF-02) | 08:10 108:05 | 08:39
121:38 20  06:29 (WEA5) | 20:42 16  07:10 (WEA6) | 19:31 43 18:42 (WEA Z5-DF-02) | 18:23 116:32 | 16:23
241 05:40 06:10 (WEA 5) | 06:29 06:56 (WEA 6) | 07:20 17:58 (WEA Z5-DF-02) | 08:11 108:06 | 08:40
|21:36 18 8 (WEA5) | 20:40 13  07:09 (WEA6) | 19:28 42  18:40 (WEA Z5-DF-02) | 18:21 116:31 | 16:23
25| 05:42 06:11 (WEA 5) | 06:31 06:58 (WEA 6) | 07:22 17:59 (WEA Z5-DF-02) | 07:13 ] 08:08 | 08:40
|21:35 16 06:27 (WEA5) | 20:37 9 07:07 (WEA6) | 19:26 41  18:40 (WEA Z5-DF-02) | 17:19 116:30 | 16:24
26 ] 05:43 06:13 (WEA 5) | 06:32 07:01 (WEA 6) | 07:23 17:59 (WEA 75-DF-02) | 07:15 108:10 | 08:41
|21:3¢ 13 06:26 (WEA 5) | 20:35 1 07:02 (WEA6) | 19:24 40  18:39 (WEA Z5-DF-02) | 17:17 116:29 | 16:25
271 05:45 06:14 (WEA 5) | 06:34 | 07:25 17:59 (WEA Z5-DF-02) | 07:17 ]08:11 | 08:41
|21:32 10  06:24 (WEA5) | 20:33 | 19:21 38 18:37 (WEA Z5-DF-02) | 17:15 |16:28 | 16:25
28 | 05:46 06:15 (WEA 5) | 06:36 | 07:27 18:00 (WEA Z5-DF-02) | 07:19 108:13 | 08:41
| 21:31 6  06:21 (WEA5) | 20:31 119:19 36 18:36 (WEA Z5-DF-02) | 17:13 116:27 | 16:26
29 | 05:48 | 06: | 07:28 18:01 (WEA 75-DF-02) | 07:20 108:14 | 08:41
| 21:29 | 20:28 119:17 34 18:35 (WEA Z5-DF-02) | 17:11 116:26 | 16:27
30 | 05:49 | 06:39 | 07:30 18:02 (WEA Z5-DF-02) | 07:22 108:16 | 08:41
| 21:27 | 20:26 119:14 31 18:33 (WEA Z5-DF-02) | 17:09 |16:25 | 16:28
31 05:51 ] 06:41 | | 07:24 | | 08:41
| 21:26 | 20:24 | | 17:07 | | 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243

astr.max.mogl.Beschattung | 596 | 288 | 1309 | 74 | |
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk or0s2023 1616744 WINAPRO .

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13

DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-25 - Stegge 31, 48683 Ahaus
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar IMarz  JApril IMai 1Juni

1108:41 10:05 (WEA Z5-DF-01) | 08:14 09:20 (WEA Z5-DF-02) | 07:20 | 07:09 1 06:04 06:29 (WEA 2) | 05:18 05:58 (WEA 1)

|16:30 45 10:50 (WEA Z5-DF-01) | 17:18 24  09:44 (WEA Z5-DF-02) | 18:10 | 20:05 120:56 20 06:49 (WEA2) | 21:42 30  06:28 (WEA 1)

2] 08:41 09:20 (WEA Z5-DF-02) | 08:13 09:21 (WEA Z5-DF-02) | 07:18 | 07:07 ] 06:02 06:28 (WEA 2) | 05:18 05:58 (WEA 1)

16:31 50 10:51 (WEAZ5-DF-01) | 17:20 22 09:43 (WEA Z5-DF-02) | 18:12 | 20:07 20:58 21 06:49 (WEA2) | 21:44 31 06:29 (WEA 1)

3]08:41 09:18 (WEA Z5-DF-02) | 08:11 09:22 (WEA Z5-DF-02) | 07:16 | 07:05 06:00 06:27 (WEA 2) | 05:17 05:58 (WEA 1)

16:32 53  10:50 (WEA Z5-DF-01) | 17:22 20  09:42 (WEA Z5-DF-02) | 18:14 | 20:08 21:00 23 06:50 (WEA2) | 21:45 31  06:29 (WEA 1)

4]08:41 09:18 (WEA Z5-DF-02) | 08:09 09:24 (WEA Z5-DF-02) | 07:14 | 07:02 05:58 06:27 (WEA 2) | 05:16 05:57 (WEA 1)

16:34 55 10:51 (WEAZ5-DF-01) | 17:24 16  09:40 (WEA Z5-DF-02) | 18:16 | 20:10 21:01 23 06:50 (WEA2) [ 21:46 32  06:29 (WEA 1)

51 08:41 09:17 (WEA Z5-DF-02) | 08:08 09:28 (WEA Z5-DF-02) | 07:12 | 07:00 07:23 (WEA 3) | 05:57 06:26 (WEA 2) | 05:15 05:58 (WEA 1)

16:35 58 10:52 (WEA Z5-DF-01) | 17:26 10 09:38 (WEAZ5-DF-02) | 18:18 ~ [20:12 10 07:33 (WEA3) [21:03 23 06:49 (WEA2) | 21:47 32 06:30 (WEA 1)

6 | 08:40 09:16 (WEA Z5-DF-02) | 08:06 07:09 | 06:58 07:21 (WEA 3) | 05:55 06:27 (WEA 2) | 05:15 05:57 (WEA 1)

16:36 60  10:52 (WEA Z5-DF-01) | 17:28 18:19  [20:13 15 07:36 (WEA3) | 21:05 23 06:50 (WEA2) | 21:48 33  06:30 (WEA 1)

7] 08:40 09:16 (WEA Z5-DF-02) | 08:04 07:07 | 06:56 07:18 (WEA 3) | 05:53 06:27 (WEA 2) | 05:14 05:58 (WEA 1)

16:37 62  10:53 (WEA Z5-DF-01) | 17:30 18:21 2015 18 07:36 (WEA3) [21:06 23 06:50 (WEA2) [21:49 33  06:31 (WEA 1)

8 | 08:40 09:16 (WEA Z5-DF-02) | 08:03 07:05 | 06:53 07:17 (WEA 3) | 05:51 06:26 (WEA 2) | 05:14 05:57 (WEA 1)

16:39 63  10:53 (WEA Z5-DF-01) | 17:31 18:23  |20:17 20 O7:37 (WEA3) [21:08 23  06:49 (WEA2) [21:49 33  06:30 (WEA 1)

9] 08:39 09:15 (WEA Z5-DF-02) | 08:01 07:03 | 06:51 07:16 (WEA 3) | 05:49 06:27 (WEA 2) | 05:13 05:58 (WEA 1)

16:40 65 10:53 (WEA Z5-DF-01) | 17:33 18:25  [20:19 22 O7:38(WEA3)|21:10 22 06:49 (WEA2) | 21:50 33  06:31 (WEA 1)

10 | 08:38 09:15 (WEA Z5-DF-02) | 07:59 07:00 | 06:49 07:16 (WEA 3) | 05:48 06:27 (WEA 2) | 05:13 05:57 (WEA 1)

16:41 67 10:54 (WEA Z5-DF-01) | 17:35 18:27  [20:20 22 O7:38(WEA3)|21:11 21 06:48 (WEA2) | 21:51 34  06:31 (WEA 1)

11 08:38 09:15 (WEA Z5-DF-02) | 07:57 06:58 | 06:46 07:14 (WEA 3) | 05:46 06:28 (WEA 2) | 05:12 05:58 (WEA 1)

16:43 68  10:54 (WEA Z5-DF-01) | 17:37 18:28  |20:22 23 07:37 (WEA3) [21:13 20 06:48 (WEA2) [21:52 33 06:31 (WEA 1)

12 ] 08:37 09:15 (WEA Z5-DF-02) | 07:55 06:56 | 06:44 07:14 (WEA 3) | 05:44 06:28 (WEA 2) | 05:12 05:58 (WEA 1)

16:44 67 10:54 (WEA Z5-DF-01) | 17:39 18:30  |20:24 23 O7:37 (WEA3) [21:14 19 06:47 (WEA2) [21:53 34 06:32 (WEA 1)

13 08:37 09:14 (WEA Z5-DF-02) | 07:53 06:53 | 06:42 07:14 (WEA 3) | 05:43 06:30 (WEA 2) | 05:12 05:58 (WEA 1)

16:46 69  10:54 (WEA Z5-DF-01) | 17:41 18:32  [20:25 23 07:37 (WEA3) |21:16 17 06:47 (WEA2) | 21:53 34  06:32 (WEA 1)

14 08:36 09:14 (WEA Z5-DF-02) | 07:51 06:51 | 06:40 07:14 (WEA 3) | 05:41 06:30 (WEA 2) | 05:11 05:59 (WEA 1)

16:47 69  10:54 (WEA Z5-DF-01) | 17:43 18:34  [20:27 23 O7:37 (WEA3)|21:18 15 06:45(WEA2) |21:54 34  06:33 (WEA 1)

15 | 08:35 09:14 (WEA Z5-DF-02) | 07:50 06:49 | 06:38 07:15 (WEA 3) | 05:39 06:32 (WEA 2) | 05:11 05:59 (WEA 1)

16:49 70 10:54 (WEA Z5-DF-01) | 17:45 18:35  |20:20 21 07:36 (WEA3) [21:19 12 06:44 (WEA2) | 21:54 34  06:33 (WEA 1)

16 ] 08:34 09:14 (WEA Z5-DF-02) | 07:48 06:47 | 06:35 07:15 (WEA 3) | 05:38 06:33 (WEA 2) | 05:11 05:58 (WEA 1)

16:50 71 10:55 (WEA Z5-DF-01) | 17:46 18:37  |20:31 20 07:35 (WEA3) [21:21 8 06:41 (WEA2) [21:55 34 06:32 (WEA 1)

17| 08:33 09:14 (WEA Z5-DF-02) | 07:46 06:44 | 06:33 07:15 (WEA 3) | 05:36 05:11 05:58 (WEA 1)

16:52 70 10:55 (WEA Z5-DF-01) | 17:48 18:39  |20:32 18 07:33 (WEA3) | 21:22 21555 34 06:32 (WEA 1)

18 | 08:32 09:14 (WEA Z5-DF-02) | 07:44 06:42 | 06:31 07:17 (WEA 3) | 05:35 05:11 05:59 (WEA 1)

16:54 71 10:55 (WEA Z5-DF-01) | 17:50 18:41  [20:34 14 07:31 (WEA3) | 21:24 21:56 35 06:34 (WEA 1)

19 | 08:31 09:14 (WEA Z5-DF-02) | 07:42 06:40 | 06:29 07:19 (WEA 3) | 05:33 05:11 05:59 (WEA 1)

16:55 71 10:55 (WEA Z5-DF-01) | 17:52 18:42  |20:36 10 07:29 (WEA 3) | 21:25 21:56 35 06:34 (WEA 1)

20 | 08:30 09:14 (WEA Z5-DF-02) | 07:40 06:37 | 06:27 05:32 05:11 06:00 (WEA 1)

16:57 70 10:54 (WEA Z5-DF-01) | 17:54 18:44 | 20:37 21:27 21:57 34 06:34 (WEA 1)

21108:29 09:14 (WEA Z5-DF-02) | 07:37 06:35 | 06:25 05:31 06:08 (WEA 1) | 05:11 06:00 (WEA 1)

16:50 70  10:54 (WEA Z5-DF-01) | 17:56 18:46 | 20:39 21:28 8 06:16 (WEAL) [21:57 34  06:34 (WEA 1)

22 08:28 09:15 (WEA Z5-DF-02) | 07:35 06:33 | 06:22 05:29 06:05 (WEA 1) | 05:11 06:00 (WEA 1)

17:00 67  10:54 (WEA Z5-DF-01) | 17:58 18:48 | 20:41 21:30 14 06:19 (WEA1) [21:57 34  06:34 (WEA 1)

23| 08:27 09:15 (WEA Z5-DF-02) | 07:33 06:30 | 06:20 05:28 06:04 (WEA 1) | 05:12 06:00 (WEA 1)

17:02 66  10:53 (WEA Z5-DF-01) | 17:59 18:49 | 20:43 21:31 17 06:21 (WEA1) [21:57 34 06:34 (WEA 1)

24 08:25 09:15 (WEA Z5-DF-02) | 07:31 06:28 | 06:18 05:27 06:02 (WEA 1) | 05:12 06:00 (WEA 1)

17:04 64 10:52 (WEA Z5-DF-01) | 18:01 18:51 | 20:44 21:32 19 06:21 (WEA1) [21:57 35  06:35 (WEA 1)

25 08:24 09:16 (WEA Z5-DF-02) | 07:29 06:26 | 06:16 05:26 06:01 (WEA 1) | 05:12 06:00 (WEA 1)

17:06 62 10:52 (WEA Z5-DF-01) | 18:03 18:53 | 20:46 21:34 21 06:22 (WEAL) [21:57 34  06:34 (WEA 1)

26 08:23 09:15 (WEA Z5-DF-02) | 07:27 06:23 | 06:14 05:24 06:00 (WEA 1) | 05:13 06:01 (WEA 1)

17:07 60  10:50 (WEA Z5-DF-01) | 18:05 18:54 | 20:48 21:35 23 06:23 (WEA1) [21:57 34  06:35 (WEA 1)

27 | 08:22 09:16 (WEA Z5-DF-02) | 07:25 06:21 | 06:12 06:36 (WEA 2) | 05:23 05:59 (WEA 1) | 05:13 06:01 (WEA 1)

17:09 57  10:50 (WEA Z5-DF-01) | 18:07 18:56  [20:49 6 06:42(WEA2)|21:36 25 06:24 (WEA1) |21:57 34  06:35 (WEA 1)

28 | 08:20 09:16 (WEA Z5-DF-02) | 07:23 06:19 | 06:10 06:34 (WEA 2) | 05:22 05:59 (WEA 1) | 05:14 06:02 (WEA 1)

17:11 53 10:48 (WEA Z5-DF-01) | 18:09 18:58  |20:51 11 06:45 (WEA2) [21:38 26 06:25 (WEA1) | 21:57 34  06:36 (WEA 1)

29 08:19 09:18 (WEA Z5-DF-02) 07:16 | 06:08 06:32 (WEA 2) | 05:21 05:59 (WEA 1) | 05:14 06:01 (WEA 1)

17:13 46  10:46 (WEA Z5-DF-01) 20:00 |20:53 15 06:47 (WEA2) [21:39 27 06:26 (WEA1) [21:57 34 06:35 (WEA 1)

30| 08:17 09:18 (WEA 25-DF-02) 07:14 | 06:06 06:30 (WEA 2) | 05:20 05:59 (WEA 1) | 05:15 06:02 (WEA 1)

17:15 38 10:42 (WEA Z5-DF-01) 20:01  |20:55 17 06:47 (WEA2) [21:40 28  06:27 (WEAD) [21:57 34 06:36 (WEA 1)
31]08:16 09:19 (WEA Z5-DF-02) 07:12 05:19 05:58 (WEA 1)
17:16 25  09:44 (WEA Z5-DF-02) 20:03 2141 29 06:27 (WEA 1)

Sonnenscheinstunden | 258 217 367 416 486 500
astr.max.mogl.Beschattung | 1882 | 92 | | 331 | 550 | 1004

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk or0s2023 1616745 WINAPRO .

noxt! engineering GmbH '
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-25 - Stegge 31, 48683 Ahaus
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1duli |August |September |Oktober |November |Dezember
1105115 06:02 (WEA 1) | 05:52 06:38 (WEA 2) | 06:42 07:14 (WEA3) | 07:32 | 07:26 | 08:17 08:57 (WEA Z5-DF-02)
|21:56 33 06:35 (WEA1) | 21:24 20 06:58 (WEA2) [20:22 23 07:37 (WEA3) [19:12 | 17:05 116:25 68 10:36 (WEA Z5-DF-01)
205116 06:02 (WEA 1) | 05:54 06:38 (WEA 2) | 06:44 07:14 (WEA 3) | 07:33 | 07:28 | 08:19 7 (WEA Z5-DF-02)

21:56 34  06:36 (WEA 1) | 21:23 21 06:59 (WEA 2) | 20:20 22 07:36 (WEA 3) | 19:10 17:03 16:24 67 6 (WEA Z5-DF-01)
3]05:17 06:03 (WEA 1) | 05:55 06:37 (WEA 2) | 06:46 07:14 (WEA 3) [ 07:35 | 07:30 08:20 08:59 (WEA Z5-DF-02)
21:56 33 06:36 (WEA 1) | 21:21 22 06:59 (WEA 2) | 20:17 22 07:36 (WEA 3) | 19:07 17:02 16:23 65  10:37 (WEA Z5-DF-01)
410517 06:02 (WEA 1) | 05:57 06136 (WEA 2) | 06:47 07:14 (WEA 3) | 07:37 | 07:31 08:22
21:55 34 06:36 (WEA 1) | 21:19 23 06:59 (WEA 2) | 20:15 20 07:34 (WEA 3) | 19:05 17:00 16:23 63
5 05:18 06:03 (WEA 1) | 05:58 06:37 (WEA 2) | 06:49 07:15 (WEA 3) | 07:39 07:33 08:23
21:55 33 06:36 WEA1) | 21:17 22 06:50 (WEA2) | 20:13 18 07:33 (WEA3) | 19:03 | 16:58 1622 62
6] 05:19 06:03 (WEA 1) | 06:00 06:36 (WEA 2) | 06:51 07:16 (WEA 3) | 07:40 07:35 08:57 (WEA Z5-DF-02) | 08:24
21:54 33 06:36 (WEA 1) | 21:16 23 06:59 (WEA 2) | 20:10 15  07:31 (WEA 3) | 19:00 16:56 11 09:08 (WEA Z5-DF-02) | 16:22 61
7105:20 06:04 (WEA 1) | 06:02 06:36 (WEA 2) | 06:52 07:18 (WEA 3) | 07:42 | 07:37 08:55 (WEA Z5-DF-02) | 08:25 09:03 (WEA Z5-DF-02)
21:54 32 06:36 (WEA 1) | 21:14 23 06:59 (WEA 2) | 20:08 11 07:29 (WEA 3) | 18:58 16:55 16  09:11 (WEA Z5-DF-02) | 16:21 59  10:38 (WEA Z5-DF-01)
8]05:21 06:04 (WEA 1) | 06:03 06:36 (WEA 2) | 06:54 07:44 | 07:39 08:53 (WEA Z5-DF-02) | 08:27 6 (WEA Z5-DF-02)
21:53 32 06:36 (WEA 1) | 21:12 23 06:59 (WEA 2) | 20:06 18:56 16:53 20  09:13 (WEA Z5-DF-02) | 16:21 56 9 (WEA Z5-DF-01)
9] 05:22 06:05 (WEA 1) | 06:05 06:36 (WEA 2) | 06:55 07:45 07:40 08:52 (WEA Z5-DF-02) | 08:28 7 (WEA Z5-DF-02)
21:52 31 06:36 (WEA1) | 21:10 23 06:59 (WEA 2) | 20:03 18:54 1651 22 09:14 (WEA Z5-DF-02) [ 16:21 55  10:40 (WEA Z5-DF-01)
10 | 05:23 06:05 (WEA 1) | 06:06 06:36 (WEA 2) | 06:57 07:47 07:42 08:51 (WEA Z5-DF-02) | 08:29 09:09 (WEA Z5-DF-02)
21:52 31 06:36 (WEA1) | 21:08 22 06:58 (WEA 2) | 20:01 18:51 16:50 24 09:15 (WEA Z5-DF-02) | 16:20 51  10:40 (WEA Z5-DF-01)
11| 05:24 06:06 (WEA 1) | 06:08 06:37 (WEA 2) | 06:59 07:49 07:44 08:50 (WEA Z5-DF-02) | 08:30
21:51 30  06:36 (WEA 1) | 21:06 21 06:58 (WEA 2) | 19:59 18:49 16:48 26 09:16 (WEA Z5-DF-02) | 16:20 45
12 05:25 06:06 (WEA 1) | 06:10 06:37 (WEA 2) | 07:00 07:50 | 07:46 08:50 (WEA Z5-DF-02) | 08:31
21:50 30 06:36 (WEA 1) | 21:04 19  06:56 (WEA 2) | 19:56 18:47 16:46 40  10:15 (WEA Z5-DF-01) | 16:20 45
13| 05:26 06:07 (WEA 1) | 06:11 06:39 (WEA 2) | 07:02 07:52 07:48 08:49 (WEA Z5-DF-02) | 08:32
21:49 29 06:36 (WEA 1) | 21:02 17  06:56 (WEA 2) | 19:54 18:45 16:45 47 10:17 (WEA Z5-DF-01) | 16:20 45
14 | 05:27 06:07 (WEA 1) | 06:13 06:41 (WEA 2) | 07:04 07:54 07:49 08:48 (WEA Z5-DF-02) | 08:33
21:48 28 06:35(WEA1) [ 21:00 14 06:55 (WEA 2) | 19:52 18:42 16:43 53  10:20 (WEA Z5-DF-01) | 16:20 45
15| 05:29 06:08 (WEA 1) | 06:14 06:42 (WEA 2) | 07:05 07:56 07:51 08:48 (WEA Z5-DF-02) | 08:34
21:47 27  06:35 (WEA 1) | 20:58 10 06:52 (WEA 2) | 19:49 18:40 16:42 57  10:22 (WEA Z5-DF-01) | 16:20 45
16 ] 05:30 06:08 (WEA 1) | 06:16 06145 (WEA 2) | 07:07 07:57 | 07:53 08:48 (WEA Z5-DF-02) | 08:35
21:46 26 06:34 (WEA 1) | 20:56 4 06:49 (WEA 2) | 19:47 18:38 16:41 60  10:23 (WEA Z5-DF-01) | 16:20 45 :42 (WEA Z5-DF-01)
17| 05:31 06:09 (WEA 1) | 06:18 07:09 07:59 | 07:55 08:49 (WEA Z5-DF-02) | 08:36 :58 (WEA Z5-DF-01)
21:45 24 06:33 (WEA 1) | 20:54 19:45 18:36 16:39 62 10:25 (WEA Z5-DF-01) | 16:20 45 :43 (WEA Z5-DF-01)
18 | 05:32 06:10 (WEA 1) | 06:19 07:10 08:01 07:56 08:49 (WEA Z5-DF-02) | 08:36 9:59 (WEA Z5-DF-01)
21:44 22 06:32 (WEA1) | 20:52 19:42 18:34  [16:38 64 10:26 (WEAZ5-DF-01) | 16:21 45 (WEA 75-DF-01)
19 | 05:33 06:12 (WEA 1) | 06:21 07:12 08:03 07:58 08:49 (WEA Z5-DF-02) | 08:37
21:43 20 06:32 (WEA 1) | 20:50 19:40 18:32 16:37 66  10:27 (WEA Z5-DF-01) | 16:21 45  10:43 (WEA Z5-DF-01)
20 05:35 06:13 (WEA 1) | 06:23 07:13 08:04 | 08:00 08:50 (WEA Z5-DF-02) | 08:38 09:59 (WEA Z5-DF-01)
21:42 18  06:31 (WEA 1) | 20:48 19:38 18:29 16:35 67  10:29 (WEA Z5-DF-01) | 16:21 45
2110536 06:14 (WEA 1) | 06:24 07:15 08:06 | 08:02 08:50 (WEA Z5-DF-02) | 08:38
21:40 15  06:29 (WEA 1) | 20:46 19:35 18:27 16:34 70  10:30 (WEA Z5-DF-01) | 16:22 45
22 05:38 06:16 (WEA 1) | 06:26 07:17 08:08 | 08:03 08:50 (WEA Z5-DF-02) | 08:39
21:39 11 06:27 (WEA1) | 20:44 19:33 18:25  [16:33 70 10:30 (WEA Z5-DF-01) [ 16:22 45
23| 05:39 06:20 (WEA 1) | 06:28 07:18 08:10 08:05 08:50 (WEA Z5-DF-02) | 08:39
21:38 4 06:24 (WEA 1) | 20:42 19:31 18:23  [16:32 71 10:31 (WEAZ5-DF-01) [ 16:23 45
24 | 05:40 06:29 07:22 (WEA 3) | 07:20 08:12 08:07 08:51 (WEA Z5-DF-02) | 08:40
21:37 20:40 11 07:33 (WEA 3) | 19:28 18:21 16:31 71 10:32 (WEA Z5-DF-01) | 16:23 45
25 ] 05:42 06:31 07:20 (WEA 3) | 07:22 07:13 | 08:08 08:52 (WEA Z5-DF-02) | 08:40
21:35 20:37 15  07:35 (WEA 3) | 19:26 17:19 16:30 71 10:33 (WEA Z5-DF-01) | 16:24 45
26| 05:43 06:32 07:18 (WEA 3) | 07:23 07:15 | 08:10 08:53 (WEA Z5-DF-02) | 08:41
21:34 20:35 18 07:36 (WEA 3) | 19:24 17:17 16:29 71 10:34 (WEA Z5-DF-01) | 16:25 45 :47 (WEA Z5-DF-01)
27 | 05:45 06:46 (WEA 2) | 06:34 07:17 (WEA 3) | 07:25 07:17 08:11 08:53 (WEA Z5-DF-02) | 08:41 :02 (WEA Z5-DF-01)
21:32 4 06:50 (WEA2) [20:33 20 07:37 (WEA3) | 19:21 17:15  [16:28 70 10:33 (WEAZ5-DF-01) | 16:25 45 7 (WEA Z5-DF-01)
28 | 05:46 06:43 (WEA 2) | 06:36 07:16 (WEA 3) | 07:27 07:19 08:13 08:54 (WEA Z5-DF-02) | 08:41 2 (WEA Z5-DF-01)
21:31 10  06:53 (WEA 2) | 20:31 21 07:37 (WEA 3) | 19:19 17:13 16:27 69  10:34 (WEA Z5-DF-01) | 16:26 46 :48 (WEA Z5-DF-01)
29 05:48 06:42 (WEA 2) | 06:37 07:15 (WEA 3) | 07:28 07:21 | 08:14 08:55 (WEA Z5-DF-02) | 08:41 :03 (WEA Z5-DF-01)
21:29 13 06:55 (WEA 2) | 20:29 22 07:37 (WEA 3) | 19:17 17:11 16:26 69  10:35 (WEA Z5-DF-01) | 16:27 45 :48 (WEA Z5-DF-01)
30 | 05:49 06:40 (WEA 2) | 06:39 07:14 (WEA 3) | 07:30 07:22 | 08:16 08:56 (WEA 25-DF-02) | 08:41 -
21:28 16 06:56 (WEA2) | 20:26 23  07:37 (WEA3) | 19:14 17:00  [16:25 68  10:35 (WEAZ5-DF-01) | 16:28 46
31 05:51 06:40 (WEA 2) | 06:41 07:14 (WEA 3) 07:24 08:41
21:26 17 06:57 (WEA2)|20:24 23 07:37 (WEA3) 17:07 16:29 45  10:49 (WEA Z5-DF-01)
Sonnenscheinstunden 503 454 381 331 266 243
astr.max.mogl.Beschattung | 670 | 460 | 131 | | 1335 | 1554

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-26 - Stegge 32, 48683 Ahaus
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar IMarz IMai 13uni
1| 08:41 (WEA 75-DF-02) | 08:14 09:24 (WEA Z5-DF-02) | 07:20 07:32 (WEA 3) | 06:04 06:46 (WEA 2) | 05:18 06:27 (WEA 1)
16:30 42 (WEA Z5-DF-01) | 17:18 8  09:32 (WEA Z5-DF-02) | 18:10 19  07:51 (WEA 3) | 20:56 17 07:03 (WEA 2) | 21:42 21 06:48 (WEA 1)
2| 08:41 (WEA Z5-DF-02) | 08:13 07:18 07:31 (WEA 3) | 06:02 06:47 (WEA 2) | 05:18 06:28 (WEA 1)
16:31 a4 (WEA Z5-DF-01) | 17:20 18:12 21 07:52 (WEA 3) | 20:58 14 07:01 (WEA 2) | 21:44 20 06:48 (WEA 1)
3] 08:41 (WEA Z5-DF-02) | 08:11 07:16 07:30 (WEA 3) | 06:00 06:32 (WEA 1) | 05:17 06:29 (WEA 1)
16:32 46 (WEA Z5-DF-01) | 17:22 18:14 21 07:51 (WEA 3) | 21:00 20  06:59 (WEA 2) | 21:45 18  06:47 (WEA 1)
4| 08:41 (WEA Z5-DF-02) | 08:09 07:14 07:30 (WEA 3) | 05:58 06:29 (WEA 1) | 05:16 06:29 (WEA 1)
16:34 48 (WEA Z5-DF-01) | 17:24 18:16 21 07:51 (WEA 3) | 21:01 18  06:55 (WEA 2) | 21:46 17  06:46 (WEA 1)
5| 08:41 (WEA Z5-DF-02) | 08:08 07:12 07:30 (WEA 3) | 05:57 06:27 (WEA 1) | 05:15 06:31 (WEA 1)
16:35 49 (WEA Z5-DF-01) | 17:26 18:18 21 07:51 (WEA 3) | 21:03 19 06:46 (WEA 1) | 21:47 15  06:46 (WEA 1)
6| 08:40 (WEA Z5-DF-02) | 08:06 07:09 07:30 (WEA 3) | 05:55 06:26 (WEA 1) | 05:15 06:32 (WEA 1)
16:36 50 (WEA 75-DF-01) | 17:28 18:19 21 07551 (WEA3) | 21:05 22 06:48(WEAL) | 21:48 12  06:44 (WEAL)
7| 08:40 (WEA Z5-DF-02) | 08:04 07:07 07:29 (WEA 3) | 05:53 06:25 (WEA 1) | 05:14 06:33 (WEA 1)
16:37 52 (WEA Z5-DF-01) | 17:30 18:21 20  07:49 (WEA 3) | 21:06 23 06:48 (WEA 1) | 21:49 11 06:44 (WEA 1)
8] 08:40 (WEA Z5-DF-02) | 08:03 07:05 07:30 (WEA 3) | 05:51 06:23 (WEA 1) | 05:14 06:34 (WEA 1)
16:39 53 (WEA Z5-DF-01) | 17:31 18:23 18  07:48 (WEA 3) | 21:08 26  06:49 (WEA 1) | 21:50 8  06:42 (WEA 1)
9 08:39 (WEA 75-DF-02) | 08:01 07:03 07:31 (WEA 3) | 05:49 06:23 (WEA 1) | 05:13 06:37 (WEA 1)
16:40 54 (WEA Z5-DF-01) | 17:33 18:25 16  07:47 (WEA 3) | 21:10 27  06:50 (WEA 1) | 21:50 4 06:41 (WEA 1)
10 | 08:38 (WEA 75-DF-02) | 07:59 07:00 07:33 (WEA 3) | 05:48 06:22 (WEA 1) | 05:13
16:41 56 (WEA Z5-DF-01) | 17:35 18:27 12 07:45 (WEA 3) | 21:11 28 06:50 (WEA 1) | 21:51
11 | 08:38 (WEA Z5-DF-02) | 07:57 06:58 07:35 (WEA 3) | 05:46 06:2: EA 1) | 05:12
16:43 55 (WEA Z5-DF-01) | 17:37 18:28 6 07:41 (WEA 3) | 21:13 29 06:51 (WEA 1) | 21:52
12 | 08:37 (WEA Z5-DF-02) | 07:55 06:56 05:44 06:21 (WEA 1) | 05:12
16:44 56 (WEA 75-DF-01) | 17:39 18:30 21114 30 0651 (WEA1) | 21353
13 | 08:37 (WEA Z5-DF-02) | 07:53 06:53 05:43 06:21 (WEA 1) | 05:12
16:46 56 (WEA Z5-DF-01) | 17:41 18:32 21:16 31  06:52 (WEA 1) | 21:53
14 | 08:36 (WEA Z5-DF-02) | 07:51 06:51 05:41 06:20 (WEA 1) | 05:11
16:47 56 (WEA Z5-DF-01) | 17:43 18:34 21:18 32 06:52 (WEA 1) | 21:54
15 | 08:35 (WEA 75-DF-02) | 07:50 06:49 05:39 06:21 (WEA 1) | 05:11
16:49 56 (WEA Z5-DF-01) | 17:45 18:35 21:19 31 06:52 (WEA 1) | 21:54
16 | 08:34 (WEA 75-DF-02) | 07:48 06:47 05:38 06:20 (WEA 1) | 05:11
16:50 56 (WEA Z5-DF-01) | 17:46 18:37 21:21 32  06:52 (WEA 1) | 21:55
17| 08:33 (WEA Z5-DF-02) | 07:46 06:44 05:36 06:20 (WEA 1) | 05:11
16:52 55 (WEA Z5-DF-01) | 17:48 18:39 21:22 32 06:52 (WEA 1) | 21:55
18 | 08:32 (WEA Z5-DF-02) | 07:44 06:42 06:54 (WEA 2) | 05:35 06:21 (WEA 1) | 05:11
16:54 54 (WEA 75-DF-01) | 17:50 18:41 5 0659 (WEA2) [21:24 31 06:52 (WEA 1) | 21:56
19 | 08:31 (WEA Z5-DF-02) | 07:42 06:40 06:52 (WEA 2) | 05:33 06:20 (WEA 1) | 05:11
16:55 53 (WEA Z5-DF-01) | 17:52 18:42 10  07:02 (WEA 2) | 21:25 32 06:52 (WEA 1) | 21:56
20 | 08:30 (WEA Z5-DF-02) | 07:40 06:37 06:50 (WEA 2) | 05:32 06:21 (WEA 1) | 05:11
16:57 51 (WEA Z5-DF-01) | 17:54 18:44 14 07:04 (WEA 2) | 21:27 31  06:52 (WEA 1) | 21:57
21| 08:29 (WEA Z5-DF-02) | 07:37 06:35 06:48 (WEA 2) | 05:31 06:21 (WEA 1) | 05:11
16:59 49 (WEA Z5-DF-01) | 17:56 18:46 17 07:05 (WEA 2) | 21:28 31  06:52 (WEA 1) | 21:57
22 | 08:28 (WEA 75-DF-02) | 07:35 06:33 06:46 (WEA 2) | 05:29 06:22 (WEA 1) | 05:11
17:00 a7 (WEA Z5-DF-01) | 17:58 18:48 19  07:05 (WEA 2) | 21:30 30 06:52 (WEA 1) | 21:57
23 | 08:27 (WEA 75-DF-02) | 07:33 06:30 06:45 (WEA 2) | 05:28 06:22 (WEA 1) | 05:12
17:02 43 (WEA Z5-DF-01) | 17:59 18:49 21 07:06 (WEA 2) | 21:31 30 06:52 (WEA 1) | 21:57
24 | 08:25 (WEA Z5-DF-02) | 07:31 06:28 06:45 (WEA 2) | 05:27 06:22 (WEA 1) | 05:12
17:04 38 (WEA 75-DF-01) | 18:01 18:51 21 07:06(WEA2) | 21:32 20 06:51 (WEA1) | 21:57
25| 08:24 (WEA Z5-DF-02) | 07:29 06:26 06:44 (WEA 2) | 05:26 06:22 (WEA 1) | 05:12
17:06 27 (WEA 75-DF-01) | 18:03 18:53 22 07:06(WEA2) |21:34 28 06:50 (WEA1) | 21:57
26 | 08:23 (WEA Z5-DF-02) | 07:27 06:23 06:44 (WEA 2) | 05:24 06:23 (WEA 1) | 05:13
17:07 24 (WEA Z5-DF-02) | 18:05 18:55 22 07:06 (WEA 2) | 21:35 27 06:50 (WEA 1) | 21:57
27| 08:22 (WEA Z5-DF-02) | 07:25 06:21 06:44 (WEA 2) | 05:23 06:23 (WEA 1) | 05:13
17:09 22 (WEA Z5-DF-02) | 18:07 18:56 21 07:05 (WEA 2) | 21:36 27 06:50 (WEA 1) | 21:57
28 | 08:20 (WEA Z5-DF-02) | 07:23 06:19 06:44 (WEA 2) | 05:22 06:25 (WEA 1) | 05:14
17:11 21 (WEA Z5-DF-02) | 18:09 18:58 21 07:05 (WEA 2) | 21:38 25  06:50 (WEA 1) | 21:57
29 | 08:19 (WEA Z5-DF-02) 07:16 07:39 (WEA 3) 06:44 (WEA 2) | 05:21 06:25 (WEA 1) | 05:14
17:13 19 (WEA Z5-DF-02) 20:00 8  07:47 (WEA 3) 20  07:04 (WEA 2) | 21:39 25  06:50 (WEA 1) | 21:57
30 | 08:17 (WEA Z5-DF-02) 07:14 07:37 (WEA 3) 06:45 (WEA 2) | 05:20 06:26 (WEA 1) | 05:15
17:15 17 (WEA Z5-DF-02) 20:01 13 07:50 (WEA 3) 18  07:03 (WEA 2) | 21:40 23 06:49 (WEA 1) | 21:57
31 | 08:16 (WEA Z5-DF-02) 07:12 07:34 (WEA 3) 05:19 06:26 (WEA 1)
1717 14 (WEA 75-DF-02) 2003 16 07:50 (WEA 3) 2141 22 06:48 (WEA D)
Sonnenscheinstunden | 258 277 367 416 486 500
astr.max.mogl.Beschattung 1363 8 37 427 822 126

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-26 - Stegge 32, 48683 Ahaus
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1duli |August |September |Oktober |November | Dezember
1105115 | 05:52 06:32 (WEA 1) | 06:42 07:35 (WEA 3) | 07:32 | 07:26 | 08:17 08:53 (WEA Z5-DF-02)
| 21:57 |21:24 30 07:02(WEA1)[20:22 6 07:41 (WEA3)|19:12 | 17:05 116:25 55 10:11 (WEA Z5-DF-01)
205116 | 05:54 06:33 (WEA 1) | 06:44 07:31 (WEA 3) | 07:33 | 07:28 | 08:19 08:54 (WEA Z5-DF-02)
21:56 21:23 29 07:02(WEA1)[20:20 12 07:43 (WEA3) | 19:10 17:03 16:24 55  10:11 (WEA Z5-DF-01)
310517 05:55 06:33 (WEA 1) | 06:46 07:29 (WEA 3) | 07:35 | 07:30 08:20 08:55 (WEA Z5-DF-02)
21:56 21:21 28 07:01 (WEAL)[20:17 16  07:45 (WEA 3) | 19:07 17:02 16:23 54  10:12 (WEA Z5-DF-01)
405:17 06:40 (WEA 1) | 05:57 06:33 (WEA 1) | 06:47 07:27 (WEA 3) | 07:37 07:31 08:22 08:55 (WEA Z5-DF-02)
21155 7 06:47 (WEA1) |21:19 26 06:59 (WEA1) | 20:15 18  07:45 (WEA 3) | 19:05 17:00 16:23 53 10:12 (WEA Z5-DF-01)
5] 05:18 06:39 (WEA 1) | 05:58 06:34 (WEA 1) | 06:49 07:27 (WEA 3) | 07:39 | 07:33 08:23 08:57 (WEA Z5-DF-02)
21:55 10 06:49 (WEA1) | 21:17 25 06:59 (WEA1) | 20:13 19 07:46 (WEA 3) | 19:03 16:58 16:22 52 10:13 (WEA Z5-DF-01)
6 05:19 06:38 (WEA 1) | 06:00 06:34 (WEA 1) | 06:51 07:25 (WEA 3) | 07:40 | 07:35 08:24 08:58 (WEA Z5-DF-02)
2154 12 06:50 (WEA1) [ 21:16 24  06:58 (WEA1) | 20:10 21 07:46 (WEA 3) | 19:00 16:56 16:22 51 10:14 (WEA Z5-DF-01)
7105:20 06:38 (WEA 1) | 06:02 06:36 (WEA 1) | 06:52 07:25 (WEA 3) | 07:42 07:37 08:26 08:59 (WEA Z5-DF-02)
21554 14 06:52 (WEA1) | 21:14 21 06:57 (WEA1) | 20:08 21 07:46 (WEA3) | 18:58 | 16:55 16:21 49 10:14 (WEA Z5-DF-01)
8] 05:21 06:37 (WEA 1) | 06:03 06:37 (WEA 1) | 06:54 07:25 (WEA 3) | 07:44 | 07:39 08:27 09:01 (WEA Z5-DF-02)
21:53 16 06:53 (WEA1) [21:12 18 06:55 (WEA1) | 20:06 21  07:46 (WEA3) | 18:56 | 16:53 16:21 48 10:15 (WEA Z5-DF-01)
9] 05:22 06:36 (WEA 1) | 06:05 06:39 (WEA 1) | 06:55 07:24 (WEA 3) | 07:45 | 07:40 08:28 09:02 (WEA Z5-DF-02)
21152 18 06:54 (WEA1) | 21:10 20 07:06 (WEA2) | 20:03 21  07:45 (WEA 3) | 18:54 16:51 16:21 46 10:15 (WEA Z5-DF-01)
10 | 05:23 06:36 (WEA 1) | 06:06 06:42 (WEA 1) | 06:57 07:24 (WEA 3) | 07:47 07:42 08:54 (WEA Z5-DF-02) | 08:29 09:03 (WEA Z5-DF-02)
21352 19 06:55 (WEA1) | 21:08 18 07:08 (WEA2) | 20:01 21  07:45 (WEA3) | 18:51 16:50 9 09:03 (WEA Z5-DF-02) | 16:20 44  10:15 (WEA Z5-DF-01)
11| 05:24 06:35 (WEA 1) | 06:08 06:55 (WEA 2) | 06:59 07:24 (WEA 3) | 07:49 | 07:44 08:52 (WEA Z5-DF-02) | 08:30 09:05 (WEA Z5-DF-02)
21551 21 06:56 (WEA1) [ 21:06 15 07:10 (WEA2) |19:59 19 07:43 (WEA3) | 18:49 | 16:48 14  09:06 (WEA Z5-DF-02) | 16:20 42  10:16 (WEA Z5-DF-01)
12 | 05:25 06:35 (WEA 1) | 06:10 06:55 (WEA 2) | 07:00 07:26 (WEA 3) | 07:50 | 07:46 08:51 (WEA Z5-DF-02) | 08:31 09:40 (WEA Z5-DF-01)
21550 21 06:56 (WEA1) | 21:04 16 07:11 (WEA2) | 19:56 16  07:42 (WEA 3) | 18:47 16:46 17  09:08 (WEA Z5-DF-02) | 16:20 36  10:16 (WEA Z5-DF-01)
13 05:26 06:34 (WEA 1) | 06:11 06:53 (WEA 2) | 07:02 07:28 (WEA 3) | 07:52 07:48 08:50 (WEA Z5-DF-02) | 08:32 09:40 (WEA Z5-DF-01)
21:49 23 06:57 WEA1) | 21:02 19 07:12 (WEA2) | 19:54 13 07:41 (WEA3) | 18:45 16:45 19  09:09 (WEA Z5-DF-02) | 16:20 36  10:16 (WEA Z5-DF-01)
14 | 05:27 06:34 (WEA 1) | 06:13 06:53 (WEA 2) | 07:04 07:29 (WEA 3) | 07:54 | 07:49 08:48 (WEA Z5-DF-02) | 08:33 09:41 (WEA Z5-DF-01)
21:48 24 06:58 (WEA1) [21:00 20 07:13 (WEA2) | 19:52 9  07:38 (WEA3) | 18:42 16:43 21 09:09 (WEA Z5-DF-02) | 16:20 36  10:17 (WEA Z5-DF-01)
15 | 05:29 06:33 (WEA 1) | 06:14 06:51 (WEA 2) | 07:05 07:56 | 07:51 08:48 (WEA Z5-DF-02) | 08:34 09:41 (WEA Z5-DF-01)
21:47 25 06:58 (WEA1) [ 20:58 21 07:12 (WEA2) | 19:49 18:40 16:42 22 09:10 (WEA Z5-DF-02) | 16:20 37  10:18 (WEA Z5-DF-01)
16 | 05:30 06:33 (WEA 1) | 06:16 06:51 (WEA 2) | 07:07 07:57 07:53 08:47 (WEA Z5-DF-02) | 08:35 09:42 (WEA Z5-DF-01)
21:46 26 06:59 (WEA1) | 20:56 22 07:13 (WEA2) | 19:47 18:38  |16:41 24  09:11 (WEA Z5-DF-02) | 16:20 36  10:18 (WEA Z5-DF-01)
17 | 05:31 06:32 (WEA 1) | 06:18 06:51 (WEA 2) | 07:09 07:59 | 07:55 08:47 (WEA Z5-DF-02) | 08:36 09:43 (WEA 25-DF-01)
21:45 27 06:59 (WEA1) | 20:54 21 07:12 (WEA2) | 19:45 18:36 16:39 28 09:51 (WEA Z5-DF-01) | 16:20 36  10:19 (WEA Z5-DF-01)
18 | 05:32 06:32 (WEA 1) | 06:19 06:51 (WEA 2) | 07:10 08:01 | 07:56 08:47 (WEA Z5-DF-02) | 08:37 09:43 (WEA Z5-DF-01)
21:44 28 07:00 WEA1) [ 20:52 21 07:12 (WEA2) | 19:42 18:34 16:38 38  09:56 (WEA Z5-DF-01) | 16:21 36  10:19 (WEA Z5-DF-01)
19 | 05:34 06:32 (WEA 1) | 06:21 06:50 (WEA 2) | 07:12 08:03 | 07:58 08:47 (WEA Z5-DF-02) | 08:37 09:43 (WEA Z5-DF-01)
21:43 29 07:01 (WEA1) [20:50 22 07:12 (WEA 2) | 19:40 18:32 16:37 43 09:58 (WEA Z5-DF-01) | 16:21 36  10:19 (WEA Z5-DF-01)
20 | 05:35 06:32 (WEA 1) | 06:23 06:51 (WEA 2) | 07:13 08:04 | 08:00 08:47 (WEA Z5-DF-02) | 08:38 09:44 (WEA Z5-DF-01)
21:42 29 07:01(WEA1)|20:48 20 07:11 (WEA2) | 19:38 18:29 | 16:35 47 10:01 (WEA Z5-DF-01) | 16:21 36  10:20 (WEA Z5-DF-01)
21| 05:36 06:31 (WEA 1) | 06:24 06:51 (WEA 2) | 07:15 08:06 | 08:02 08:48 (WEA Z5-DF-02) | 08:38 09:44 (WEA 75-DF-01)
21:40 30 07:01 (WEA1) | 20:46 19  07:10 (WEA 2) | 19:35 18:27 16:34 49  10:02 (WEA Z5-DF-01) | 16:22 36  10:20 (WEA Z5-DF-01)
22 05:38 06:31 (WEA 1) | 06:26 06:53 (WEA 2) | 07:17 08:08 | 08:03 08:48 (WEA Z5-DF-02) | 08:39 09:45 (WEA 5-DF-01)
21:339 30 07:01 (WEA1) | 20:44 16  07:09 (WEA 2) | 19:33 18:25 16:33 51 10:04 (WEA Z5-DF-01) | 16:22 36  10:21 (WEA Z5-DF-01)
23| 05:39 06:31 (WEA 1) | 06:28 06:54 (WEA 2) | 07:18 08:10 | 08:05 08:48 (WEA Z5-DF-02) | 08:40 09:45 (WEA Z5-DF-01)
21:38 31 07:02(WEA1) [ 20:42 13 07:07 (WEA?2) | 19:31 18:23 16:32 53 10:04 (WEA Z5-DF-01) | 16:23 36  10:21 (WEA Z5-DF-01)
24 | 05:40 06:31 (WEA 1) | 06:29 06:56 (WEA 2) | 07:20 08:12 08:07 08:48 (WEA Z5-DF-02) | 08:40 09:46 (WEA Z5-DF-01)
21:37 31 07:02(WEA1)|20:40 10  07:06 (WEA2) | 19:28 18:21  [16:31 54  10:05 (WEA Z5-DF-01) | 16:23 36  10:22 (WEA Z5-DF-01)
25 | 05:42 06:31 (WEA 1) | 06:31 06:58 (WEA 2) | 07:22 07:13 | 08:08 08:49 (WEA Z5-DF-02) | 08:40 09:46 (WEA Z5-DF-01)
21:35 31 07:02(WEA1)|20:37 4 07:02 (WEA2) | 19:26 1719 [16:30 55 7 (WEA Z5-DF-01) | 16:24 36  10:22 (WEA Z5-DF-01)
26| 05:43 06:31 (WEA 1) | 06:32 07:23 07:15 | 08:10 08:50 (WEA Z5-DF-02) | 08:41 09:46 (WEA Z5-DF-01)
21:334 32 07:03 (WEA 1) | 20:35 19:24 17:17 16:29 56  10:08 (WEA Z5-DF-01) | 16:25 37  10:23 (WEA Z5-DF-01)
27 | 05:45 06:31 (WEA 1) | 06:34 07:25 07:17 08:11 08:50 (WEA Z5-DF-02) | 08:41 09:47 (WEA Z5-DF-01)
21:32 32 07:03 (WEA 1) | 20:33 19:21 17:15 16:28 56  10:08 (WEA Z5-DF-01) | 16:25 36  10:23 (WEA Z5-DF-01)
28 | 05:46 06:31 (WEA 1) | 06:36 07:27 07:19 | 08:13 08:51 (WEA Z5-DF-02) | 08:41 09:47 (WEA Z5-DF-01)
21:31 31 07:02 (WEA 1) | 20:31 19:19 17:13 16:27 56  10:09 (WEA Z5-DF-01) | 16:26 36  10:23 (WEA Z5-DF-01)
29| 05:48 06:31 (WEA 1) | 06:37 07:28 07:21 08:14 08:52 (WEA Z5-DF-02) | 08:41 09:47 (WEA Z5-DF-01)
21:29 32 07:03 (WEA 1) | 20:29 19:17 17:11  |[16:26 56  10:10 (WEA Z5-DF-01) | 16:27 37  10:24 (WEA Z5-DF-01)
30 | 05:49 06:31 (WEA 1) | 06:39 07:30 07:22 08:16 08:52 (WEA Z5-DF-02) | 08:41 09:48 (WEA 25-DF-01)
21:28 31 07:02 (WEA 1) | 20:26 19:14 17:09 16:25 56  10:10 (WEA Z5-DF-01) | 16:28 36  10:24 (WEA Z5-DF-01)
31| 05:51 06:32 (WEA 1) | 06:41 07:24 08:41 09:49 (WEA Z5-DF-01)
21:26 30 07:02 (WEA 1) | 20:24 17:07 16:29 36 10:25 (WEA Z5-DF-01)
Sonnenscheinstunden | 503 454 381 331 266 243
astr.max.mogl.Beschattung | 690 | 498 | 233 | | 824 | 1272

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13

DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-27 - Stegge 27, 48683 Ahaus
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar IMarz 1April IMai 1Juni
1 08:41 | 08:14 08:41 (WEA Z5-DF-02) | 07:20 | 07:09 | 06:04 06:51 (WEA 1) | 05:18
| 16:30 117:18 30  09:12 (WEA Z5-DF-01) | 18:10 | 20:05 120:56 14  07:05 (WEA 1) | 21:42
21 08:41 ] 08:13 08:39 (WEA 75-DF-02) | 07:18 | 07:07 1 06:02 06:52 (WEA 1) | 05:18
] 16:31 ]17:20 33 09:12 (WEA Z5-DF-01) | 18:12 | 20:07 120:58 11 07:03 (WEA 1) | 21:44
3]08:41 | 08:11 08:37 (WEA Z5-DF-02) | 07:16 | 07:05 1 06:00 06:55 (WEA 1) | 05:17
| 16:32 |17:22 35  09:12 (WEA Z5-DF-01) | 18:14 | 20:08 | 21:00 4 06:59 (WEA 1) | 21:45
4] 08:41 | 08:09 08:35 (WEA Z5-DF-02) | 07:14 | 07:02 | 05:58 | 05:16
| 16:34 |17:24 36 09:11 (WEA Z5-DF-01) | 18:16 | 20:10 | 21:01 | 21:46
5]08:41 | 08:08 08:34 (WEA Z5-DF-02) | 07:12 | 07:00 | 05:57 | 05:15
| 16:35 117:26 38  09:12 (WEA Z5-DF-01) | 18:18 | 20:12 | 21:03 | 21:47
6] 08:40 | 08:06 08:32 (WEA Z5-DF-02) | 07:09 | 06:58 | 05:55 | 05:15
| 16:36 | 17:28 39  09:11 (WEA Z5-DF-01) | 18:19 | 20:13 | 21:05 | 21:48
71 08:40 | 08:04 08:32 (WEA Z5-DF-02) | 07:07 | 06:56 1 05:53 1 05:14
| 16:37 117:30 39  09:11 (WEA Z5-DF-01) | 18:21 | 20:15 | 21:06 | 21:49
8| 08:40 | 08:03 08:32 (WEA Z5-DF-02) | 07:05 | 06:53 | 05:51 | 05:14
| 16:39 |17:31 35  09:09 (WEA Z5-DF-01) | 18:23 | 20:17 | 21:08 | 21:50
9] 08:39 | 08:01 08:33 (WEA Z5-DF-02) | 07:03 | 06:51 | 05:49 1 05:13
| 16:40 | 17:33 32 09:08 (WEA Z5-DF-01) | 18:25 | 20:19 | 21:10 | 21:50
10 | 08:39 1 07:59 08:33 (WEA Z5-DF-02) | 07:00 | 06:49 | 05:48 1 05:13
| 16:41 |17:35 27  09:06 (WEA Z5-DF-01) | 18:27 | 20:20 | 21:11 | 21:51
11 | 08:38 | 07:57 08:34 (WEA Z5-DF-02) | 06:58 | 06:47 | 05:46 | 05:12
| 16:43 |17:37 15  08:49 (WEA Z5-DF-02) | 18:28 | 20:22 | 21:13 | 21:52
12| 08:37 | 07:55 08:35 (WEA Z5-DF-02) | 06:56 | 06:44 | 05:44 | 05:12
| 16:44 117:39 12 08:47 (WEA Z5-DF-02) | 18:30 | 20:24 | 21:14 | 21:53
13 | 08:37 | 07:53 08:38 (WEA Z5-DF-02) | 06:53 | 06:42 | 05:43 ] 05:12
| 16:46 | 17:41 7 08:45 (WEA Z5-DF-02) | 18:32 | 20:26 | 21:16 | 21:53
14 | 08:36 | 07:52 106:51 | 06:40 | 05:41 | 05:11
| 16:47 | 17:43 |18:3¢ | 20:27 | 21:18 | 21:54
15 | 08:35 | 07:50 106:49 | 06:38 1 05:39 1 05:11
| 16:49 | 17:45 118:35  ]20:29 | 21:19 | 21:54
16 | 08:34 | 07:48 106:47 | 06:35 | 05:38 ] 05:11
| 16:50 | 17:46 118:37  ]20:31 | 21:21 | 21:55
17 | 08:33 | 07:46 106:44 | 06:33 06:56 (WEA 1) | 05:36 | 05:11
| 16:52 | 17:48 118:39  ]20:32 8 07:04 (WEA 1) | 21:22 | 21:55
18 | 08:32 | 07:44 106:42 | 06:31 06:54 (WEA 1) | 05:35 1 05:11
] 16:54 | 17:50 |18:41  |20:3¢ 13  07:07 (WEA1) | 21:24 | 21:56
19 | 08:31 | 07:42 106:40 | 06:29 06:52 (WEA 1) | 05:33 | 05:11
| 16:55 | 17:52 118:42  ]20:36 16  07:08 (WEA 1) | 21:25 | 21:56
20 | 08:30 | 07:40 106:37 | 06:27 06:50 (WEA 1) | 05:32 1 05:11
| 16:57 | 17:54 118:44  |20:38 19 07:09 (WEA 1) | 21:27 | 21:57
21| 08:29 | 07:38 | 06:35 | 06:25 06:49 (WEA 1) | 05:31 | 05:11
| 16:59 | 17:56 118:46  ]20:39 21  07:10 (WEA 1) | 21:28 | 21:57
22 08:28 | 07:35 106:33 | 06:22 06:48 (WEA 1) | 05:29 | 05:11
| 17:00 | 17:58 118:48  20:41 22 07:10 (WEA 1) | 21:30 | 21:57
23] 08:27 08:55 (WEA Z5-DF-01) | 07:33 106:30 | 06:20 06:48 (WEA 1) | 05:28 | 05:12
| 17:02 8 09:03 (WEA Z5-DF-01) | 17:59 118:49  |20:43 22 07:10 (WEA 1) | 21:31 | 21:57
241 08:26 08:53 (WEA Z5-DF-01) | 07:31 106:28 | 06:18 06:47 (WEA 1) | 05:27 1 05:12
|17:04 11 4 (WEA Z5-DF-01) | 18:01 118:51  |20:44 23 07:10 (WEA 1) | 21:32 | 21:57
25 08:24 08:52 (WEA Z5-DF-01) | 07:29 106:26 | 06:16 06:47 (WEA 1) | 05:26 | 05:12
| 17:06 15  09:07 (WEA Z5-DF-01) | 18:03 | 18:53 | 20:46 23 07:10 (WEA 1) | 21:34 | 21:57
261 08:23 08:50 (WEA Z5-DF-01) | 07:27 106:23 | 06:14 06:47 (WEA 1) | 05:24 1 05:13
|17:07 17  09:07 (WEA Z5-DF-01) | 18:05 118:55  ]20:48 22 07:09 (WEA 1) | 21:35 | 21:57
27 08:22 08:49 (WEA Z5-DF-01) | 07:25 106:21 | 06:12 06:47 (WEA 1) | 05:23 | 05:13
|17:09 20  09:09 (WEA Z5-DF-01) | 18:07 118:56  |20:49 22 07:09 (WEA 1) | 21:36 | 21:57

28] 08:20 08:48 (WEA 75-DF-01) | 07:23 | 06:19 | 06:10 06:48 (WEA 1) | 05:22 | 05:14

|17:11 21 09:09 (WEA Z5-DF-01) | 18:09 118:58  ]20:51 20  07:08 (WEA 1) | 21:38 | 21:57

29 | 08:19 08:49 (WEA 75-DF-01) | 107:16 | 06:08 06:48 (WEA 1) | 05:21 1 05:14

117:13 22 09:11 (WEA Z5-DF-01) | 120:00 |20:58 19  07:07 (WEA 1) | 21:39 | 21:57

30 | 08:17 08:48 (WEA Z5-DF-01) | 107:14 | 06:06 06:49 (WEA 1) | 05:20 | 05:15

|17:15 23 09:11 (WEA Z5-DF-01) | 120:01  |20:55 17  07:06 (WEA 1) | 21:40 | 21:57
31]08:16 08:42 (WEA Z5-DF-02) | lo7:12 | | 05:19 |
117:17 25 09:11 (WEA Z5-DF-01) | 12003 | | 21:41 1

Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
astr.max.mogl.Beschattung | 162 | 378 | | 267 | 29 |

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-27 - Stegge 27, 48683 Ahaus
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| duli | August | SeptembefOktober |November | Dezember
1]05:15 | 05:52 106:42 | 07:32 1 07:26 08:03 (WEA Z5-DF-02) | 08:17
|21:57 | 21:24 12022 | 19:12 117:05 28  08:36 (WEA Z5-DF-01) | 16:25
2]05:16 | 05:54 |06:44 | 07:33 | 07:28 08:02 (WEA Z5-DF-02) | 08:19
|21:56 | 21:23 ]20:20 | 19:10 |17:04 34  08:38 (WEA Z5-DF-01) | 16:24
3]05:17 | 05:55 |06:46 | 07:35 1 07:30 08:02 (WEA Z5-DF-02) | 08:20
]21:56 | 21:21 12017 ]19:07 117:02 36  08:39 (WEA Z5-DF-01) | 16:23
4] 05:18 | 05:57 | 06:47 | 07:37 | 07:31 08:02 (WEA Z5-DF-02) | 08:22
| 21:55 | 21:19 | 20:15 | 19:05 | 17:00 38  08:40 (WEA Z5-DF-01) | 16:23
5]05:18 | 05:58 106:49 | 07:39 1 07:33 08:02 (WEA Z5-DF-02) | 08:23
|21:55 | 21:18 ]20:13 | 19:03 116:58 39  08:41 (WEA Z5-DF-01) | 16:22
6]05:19 | 06:00 106:51 | 07:40 | 07:35 08:04 (WEA Z5-DF-02) | 08:24
|21:54 | 21:16 120:10 | 19:00 |16:56 38  08:42 (WEA Z5-DF-01) | 16:22
7105:20 | 06:02 |06:52 | 07:42 | 07:37 08:06 (WEA Z5-DF-02) | 08:26
|21:54 | 21:14 ]20:08 | 18:58 | 16:55 36  08:42 (WEA Z5-DF-01) | 16:21
8]05:21 | 06:03 106:54 | 07:44 1 07:39 08:08 (WEA Z5-DF-02) | 08:27
|21:53 | 21:12 | 20:06 | 18:56 |16:53 35  08:43 (WEA Z5-DF-01) | 16:21
9] 05:22 | 06:05 | 06:55 | 07:45 | 07:41 08:10 (WEA Z5-DF-02) | 08:28
|21:52 | 21:10 |20:04 | 18:54 116:51 33  08:43 (WEA Z5-DF-01) | 16:21
10| 05:23 | 06:06 07:02 (WEA 1) | 06:57 | 07:47 | 07:42 08:12 (WEA Z5-DF-02) | 08:29
|21:52 | 21:08 7 07:09 (WEA1) | 20:01 | 18:51 116:50 29  08:43 (WEA Z5-DF-01) | 16:20
11]05:24 | 06:08 07:00 (WEA 1) | 06:59 | 07:49 | 07:44 08:14 (WEA Z5-DF-02) | 08:30
|21:51 | 21:06 12 07:12 (WEA 1) | 19:59 | 18:49 116:48 25  08:43 (WEA Z5-DF-01) | 16:20
12]05:25 | 06:10 06:59 (WEA 1) | 07:00 | 07:51 | 07:46 08:20 (WEA Z5-DF-01) | 08:31
]21:50 | 21:04 15 07:14 (WEA 1) | 19:57 | 18:47 | 16:47 23 08:43 (WEA Z5-DF-01) | 16:20
13]05:26 | 06:11 06:57 (WEA 1) | 07:02 | 07:52 | 07:48 08:21 (WEA Z5-DF-01) | 08:32
|21:49  |21:02 18 07:15(WEA1) | 19:54 | 18:45 |16:45 22 08:43 (WEA Z5-DF-01) | 16:20
14| 05:27 | 06:13 06:56 (WEA 1) | 07:04 | 07:54 | 07:49 08:20 (WEA Z5-DF-01) | 08:33
|21:48 | 21:00 20 07:16 (WEA 1) | 19:52 | 18:42 116:43 21  08:41 (WEA Z5-DF-01) | 16:20
15]05:29 | 06:14 06:55 (WEA 1) | 07:05 | 07:56 | 07:51 08:21 (WEA Z5-DF-01) | 08:34
|21:47 | 20:58 21  07:16 (WEA 1) | 19:49 | 18:40 |16:42 20  08:41 (WEA Z5-DF-01) | 16:20
16 | 05:30 | 06:16 06:55 (WEA 1) | 07:07 | 07:57 | 07:53 08:23 (WEA Z5-DF-01) | 08:35
|21:46 | 20:56 21 07:16 (WEA 1) | 19:47 | 18:38 |16:41 17  08:40 (WEA Z5-DF-01) | 16:20
17105:31 | 06:18 06:54 (WEA 1) | 07:09 | 07:59 | 07:55 08:25 (WEA Z5-DF-01) | 08:36
| 21:45  |20:54 22 07:16 (WEA 1) | 19:45 | 18:36 116:39 14  08:39 (WEA Z5-DF-01) | 16:20
18 | 05:32 | 06:19 06:54 (WEA 1) | 07:10 | 08:01 | 07:56 08:27 (WEA Z5-DF-01) | 08:37
|21:44 | 20:52 22 07:16 (WEA 1) | 19:42 | 18:34 116:38 11  08:38 (WEA Z5-DF-01) | 16:21
19 05:34 | 06:21 06:53 (WEA 1) | 07:12 | 08:03 | 07:58 08:29 (WEA Z5-DF-01) | 08:37
|21:43 | 20:50 23  07:16 (WEA 1) | 19:40 | 18:32 | 16:37 8  08:37 (WEA Z5-DF-01) | 16:21
20]05:35 | 06:23 06:54 (WEA 1) | 07:14 | 08:04 | 08:00 | 08:38
|21:42 | 20:48 22 07:16 (WEA 1) | 19:38 | 18:29 | 16:35 | 16:21
21]05:36 | 06:24 06:53 (WEA 1) | 07:15 | 08:06 | 08:02 | 08:39
|21:41 | 20:46 21 07:14 (WEA 1) | 19:35 | 18:27 | 16:34 | 16:22
22|05:38 | 06:26 06:54 (WEA 1) | 07:17 | 08:08 | 08:03 ] 08:39
|21:39 | 20:44 20 O7:14 (WEA1) | 19:33 | 18:25 | 16:33 | 16:22
23]05:39 | 06:28 06:55 (WEA 1) | 07:18 | 08:10 | 08:05 | 08:40
|21:38 | 20:42 19 07:14 (WEA 1) | 19:31 | 18:23 | 16:32 | 16:23
24|05:40 | 06:29 06:56 (WEA 1) | 07:20 | 08:12 | 08:07 | 08:40
|21:37 | 20:40 16 07:12 (WEA 1) | 19:28 | 18:21 | 16:31 | 16:23
25|05:42 | 06:31 06:58 (WEA 1) | 07:22 | 07:13 | 08:08 | 08:40
|21:35 | 20:37 12 07:10 (WEA 1) | 19:26 | 17:19 | 16:30 | 16:24
26]05:43 | 06:33 06:59 (WEA 1) | 07:23 | 07:15 | 08:10 ] 08:41
| 21:3¢ | 20:35 8 07:07 (WEA1) |19:24 | 17:17 | 16:29 | 16:25
27105:45 | 06:34 ]07:25 | 07:17 | 08:11 | 08:41
|21:32 | 20:33 119:21 | 17:15 | 16:28 | 16:25
28| 05:46 | 06:36 |07:27 | 07:19 | 08:13 | 08:41
|21:31 | 20:31 |19:19 | 17:13 | 16:27 | 16:26
29| 05:48 | 06:37 |o7:28 | 07:21 08:07 (WEA Z5-DF-02) | 08:14 | 08:41
|21:29 | 20:29 119:17 | 17:11 8  08:15 (WEA Z5-DF-02) | 16:26 | 16:27
30| 05:49 | 06:39 |07:30 | 07:22 08:05 (WEA Z5-DF-02) | 08:16 | 08:41
|21:28 | 20:26 119:14 | 17:09 12  08:17 (WEA Z5-DF-02) | 16:25 | 16:28
3105551 | 06:41 | | 07:24 08:04 (WEA Z5-DF-02) | ] 08:41
|21:26 | 20:24 | 117:07 19  08:33 (WEA Z5-DF-01) | | 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243

astr.max.mogl.Beschattung | | 299 | | 39 | 507 |

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-28 - Stegge 34, 48683 Ahaus
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar [Marz 1April IMai 1Juni
1]08:41 09:16 (WEA Z5-DF-01) | 08:14 ] 07:09 07:32 (WEA 1) | 06:04 | 05:18
|16:30 20  09:36 (WEA Z5-DF-01) | 17:18 120:05 20 07:52 (WEA1) | 20:56 | 21:42
2] 08:41 09:16 (WEA 75-DF-01) | 08:13 | 07:07 07:32 (WEA 1) | 06:02 | 05:18
| 16:31 21 09:37 (WEA Z5-DF-01) | 17:20 | 20:07 20  07:52 (WEA 1) | 20:58 | 21:44
3] 08:41 09:17 (WEA Z5-DF-01) | 08:11 | 07:05 07:30 (WEA 1) | 06:00 | 05:17
|16:32 20  09:37 (WEA Z5-DF-01) | 17:22 120:08 22 07:52 (WEA1) | 21:00 | 21:45
4 08:41 09:17 (WEA Z5-DF-01) | 08:09 ] 07:02 07:30 (WEA 1) | 05:58 | 05:16
|16:34 20  09:37 (WEA Z5-DF-01) | 17:24 120:10 22 07:52 (WEA1) | 21:01 | 21:46
5] 08:41 09:18 (WEA Z5-DF-01) | 08:08 | 07:00 07:30 (WEA 1) | 05:57 | 05:15
|16:35 20  09:38 (WEA Z5-DF-01) | 17:26 120:12 22 07:52 (WEA 1) | 21:03 | 21:47
6| 08:40 09:18 (WEA Z5-DF-01) | 08:06 | 06:58 07:30 (WEA 1) | 05:55 | 05:15
| 16:36 20  09:38 (WEA 75-DF-01) | 17:28 | 20:13 22 07:52 (WEA 1) | 21:05 | 21:48
7 | 08:40 09:19 (WEA Z5-DF-01) | 08:04 ] 06:56 07:29 (WEA 1) | 05:53 | 05:14
116:37 20  09:39 (WEA Z5-DF-01) | 17:30 120:15 21 07:50 (WEA 1) | 21:06 | 21:49
8| 08:40 09:19 (WEA Z5-DF-01) | 08:03 ] 06:53 07:30 (WEA 1) | 05:51 | 05:14
|16:39 20  09:39 (WEA Z5-DF-01) | 17:31 120:17 20 07:50 (WEA 1) | 21:08 | 21:50
9] 08:39 09:19 (WEA Z5-DF-01) | 08:01 | 06:51 07:31 (WEA 1) | 05:49 | 05:13
]16:40 20  09:39 (WEA Z5-DF-01) | 17:33 120:19 18  07:49 (WEA1) | 21:10 | 21:50
10 | 08:39 09:21 (WEA Z5-DF-01) | 07:59 | 06:49 07:32 (WEA 1) | 05:48 | 05:13
|16:41 19  09:40 (WEA Z5-DF-01) | 17:35 120:20 15 07:47 (WEA 1) | 21:11 | 21:51
11| 08:38 09:21 (WEA Z5-DF-01) | 07:57 | 06:47 07:33 (WEA 1) | 05:46 | 05:12
| 16:43 19  09:40 (WEA Z5-DF-01) | 17:37 120:22 11 07:44 (WEA 1) | 21:13 | 21:52
12 ] 08:37 09:21 (WEA Z5-DF-01) | 07:55 | 06:44 07:36 (WEA 1) | 05:44 | 05:12
|16:44 19 :40 (WEA Z5-DF-01) | 17:39 | 20:24 4 07:40 (WEA1) | 21:14 | 21:53
13 | 08:37 2 (WEA Z5-DF-01) | 07:53 | 06:42 105:43 | 05:12
|16:46 17 :39 (WEA Z5-DF-01) | 17:41 | 20:26 |21:16 | 21:53
14 ] 08:36 09:23 (WEA 75-DF-01) | 07:52 | 06:40 | 05:41 | 05:11
| 16:47 16  09:39 (WEA Z5-DF-01) | 17:43 | 20:27 | 21:18 | 21:54
15 | 08:35 :24 (WEA Z5-DF-01) | 07:50 ] 06:38 105:39 | 05:11
|16:49 15  09:39 (WEA Z5-DF-01) | 17:45 | 20:29 121:19 | 21:55
16 | 08:34 09:25 (WEA Z5-DF-01) | 07:48 | 06:35 105:38 | 05:11
| 16:50 14 09:39 (WEA Z5-DF-01) | 17:46 | 20:31 | 21:21 | 21:55
17 ] 08:33 09:27 (WEA Z5-DF-01) | 07:46 | 06:33 105:36 | 05:11
]16:52 11  09:38 (WEA Z5-DF-01) | 17:48 ] 20:32 121:22 | 21:55
18 | 08:32 09:29 (WEA Z5-DF-01) | 07:44 ] 06:31 105:35 | 05:11
| 16:54 8  09:37 (WEA Z5-DF-01) | 17:50 | 20:34 |21:24 | 21:56
19 | 08:31 | 07:42 ] 06:29 105:33 | 05:11
| 16:55 | 17:52 | 20:36 121:25 | 21:56
20 | 08:30 | 07:40 ] 06:27 105:32 | 05:11
| 16:57 | 17:54 | 20:38 |21:27 | 21:57
21| 08:29 | 07:38 | 06:25 105:31 | 05:11
| 16:59 | 17:56 | 20:39 |21:28 | 21:57
221 08:28 ] 07:35 | 06:22 105:29 ] 05:11
| 17:00 | 17:58 | 20:41 121:30 | 21:57
23| 08:27 | 07:33 ] 06:20 105:28 | 05:12
| 17:02 | 17:59 | 20:43 | 21:31 | 21:57
24 | 08:26 | 07:31 ] 06:18 105:27 | 05:12
| 17:04 | 18:01 | 20:44 121:32 | 21:57
25| 08:24 | 07:29 ] 06:16 105:26 | 05:12
| 17:06 | 18:03 | 20:46 |21:34 | 21:57
26 | 08:23 | 07:27 | 06:14 | 05:24 | 05:13
| 17:07 | 18:05 | 20:48 121:35 | 21:57
271 08:22 | 07:25 ] 06:12 105:23 | 05:13
| 17:09 | 18:07 | 20:49 121:36 | 21:57
28 | 08:20 | 07:23 | 06:10 105:22 | 05:14
| 17:11 | 18:09 | 20:51 | 21:38 | 21:57
29 | 08:19 | 07:39 (WEA 1) | 06:08 105:21 | 05:14
|17:13 | 8  07:47 (WEA 1) | 20:53 121:39 | 21:57
30 | 08:17 | 07:37 (WEA 1) | 06:06 105:20 | 05:15
|17:15 | 13 07:50 (WEA 1) | 20:55 |21:40 | 21:57
31| 08:16 | 07:34 (WEA 1) | 105:19 |
| 17:17 | 16  07:50 (WEA 1) | |21:41 |
Sonnenscheinstunden | 258 | 277 | 416 | 486 | 500
astr.max.mégl.Beschattung | 319 | 37 | 217 | |

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-28 - Stegge 34, 48683 Ahaus
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

13uli | August ISeptember |Oktober |November |Dezember
1]05:15 | 05:52 | 06:42 07:33 (WEA1) | 07:32 | 07:26 | 08:17 09:03 (WEA Z5-DF-01)
|21:57 | 21:24 120:22 11  07:44 (WEA 1) | 19:12 | 17:05 116:25 19  09:22 (WEA Z5-DF-01)
210516 | 05:54 | 06:44 07:30 (WEA 1) | 07:33 | 07:28 1 08:19 09:03 (WEA Z5-DF-01)
|21:56 | 21:23 120:20 15 07:45 (WEA 1) | 19:10 | 17:04 116:24 19  09:22 (WEA Z5-DF-01)
3]05:17 | 05:55 | 06:46 07:29 (WEA 1) | 07:35 | 07:30 | 08:20 09:03 (WEA Z5-DF-01)
|21:56 | 21:21 120:17 18 07:47 (WEA 1) | 19:07 | 17:02 116:23 20  09:23 (WEA Z5-DF-01)
4]05:18 | 05:57 | 06:47 07:27 (WEA 1) | 07:37 | 07:31 | 08:22 09:03 (WEA Z5-DF-01)
121:55 | 21:19 120:15 20 07:47 (WEA 1) | 19:05 | 17:00 116:23 20  09:23 (WEA Z5-DF-01)
5] 05:18 | 05:58 | 06:49 07:26 (WEA 1) | 07:39 | 07:33 | 08:23 09:04 (WEA Z5-DF-01)
|21:55 | 21:18 120:13 21 07:47 (WEA 1) | 19:03 | 16:58 116:22 20  09:24 (WEA Z5-DF-01)
6]05:19 | 06:00 ] 06:51 07:25 (WEA 1) | 07:40 | 07:35 | 08:24 09:04 (WEA Z5-DF-01)
|21:54 | 21:16 120:10 22 07:47 (WEA 1) | 19:00 | 16:56 116:22 20  09:24 (WEA Z5-DF-01)
7105:20 | 06:02 | 06:52 07:25 (WEA 1) | 07:42 | 07:37 | 08:26 09:04 (WEA Z5-DF-01)
|21:54 | 21:14 120:08 22 07:47 (WEA 1) | 18:58 | 16:55 116:21 20  09:24 (WEA Z5-DF-01)
80521 | 06:03 | 06:54 07:25 (WEA 1) | 07:44 | 07:39 | 08:27 09:05 (WEA Z5-DF-01)
|21:53 | 21:12 120:06 22 07:47 (WEA 1) | 18:56 | 16:53 116:21 20  09:25 (WEA Z5-DF-01)
9]05:22 | 06:05 | 06:55 07:24 (WEA 1) | 07:45 | 07:41 | 08:28 09:05 (WEA Z5-DF-01)
|21:52 | 21:10 120:04 22 07:46 (WEA 1) | 18:54 | 16:51 |16:21 21 09:26 (WEA Z5-DF-01)
10 [ 05:23 | 06:06 | 06:57 07:25 (WEA 1) | 07:47 | 07:42 1 08:29 09:06 (WEA Z5-DF-01)
|21:52 | 21:08 120:01 21 07:46 (WEA 1) | 18:51 | 16:50 116:20 20  09:26 (WEA Z5-DF-01)
11]05:24 | 06:08 ] 06:59 07:24 (WEA 1) | 07:49 | 07:44 | 08:30 09:06 (WEA Z5-DF-01)
|21:51 | 21:06 119:50 20  07:44 (WEA 1) | 18:49 | 16:48 116:20 20  09:26 (WEA Z5-DF-01)
12| 05:25 | 06:10 | 07:00 07:26 (WEA 1) | 07:51 | 07:46 | 08:31 09:06 (WEA Z5-DF-01)
121:50 | 21:04 119:57 17 07:43 (WEA 1) | 18:47 | 16:46 116:20 20  09:26 (WEA Z5-DF-01)
13 05:26 | 06:11 ] 07:02 07:28 (WEA 1) | 07:52 | 07:48 | 08:32 09:07 (WEA Z5-DF-01)
|21:49 | 21:02 119:54 13 07:41 (WEA 1) | 18:45 | 16:45 116:20 20  09:27 (WEA Z5-DF-01)
141 05:27 | 06:13 | 07:04 07:29 (WEA 1) | 07:54 | 07:49 | 08:33 09:07 (WEA Z5-DF-01)
|21:48 | 21:01 | 19:52 9  07:38 (WEA1) | 18:42 | 16:43 116:20 20  09:27 (WEA Z5-DF-01)
15]05:29 | 06:14 | 07:05 |07:56 | 07:51 | 08:34 09:08 (WEA Z5-DF-01)
21:47 | 20:59 | 19:49 118:40 | 16:42 116:20 20  09:28 (WEA Z5-DF-01)
16 | 05:30 | 06:16 | 07:07 107:57 | 07:53 | 08:35 09:09 (WEA Z5-DF-01)
121:46 | 20:56 | 19:47 118:38 | 16:41 116:20 19  09:28 (WEA Z5-DF-01)
17 [05:31 | 06:18 ] 07:09 107:59 | 07:55 1 08:36 09:09 (WEA Z5-DF-01)
| 21:45 | 20:54 | 19:45 | 18:36 | 16:39 | 16:20 20  09:29 (WEA Z5-DF-01)
18]05:32 | 06:19 | 07:10 108:01 | 07:56 | 08:37 09:10 (WEA Z5-DF-01)
|21:44 | 20:52 | 19:42 118:34 | 16:38 116:21 19  09:29 (WEA Z5-DF-01)
19]05:34 | 06:21 |07:12 108:03 | 07:58 | 08:37 09:10 (WEA Z5-DF-01)
|21:43 | 20:50 | 19:40 118:32 | 16:37 116:21 19 09:29 (WEA Z5-DF-01)
20]05:35 | 06:23 | 07:14 108:04 | 08:00 | 08:38 09:11 (WEA Z5-DF-01)
|21:42 | 20:48 | 19:38 118:29 | 16:35 116:21 19 09:30 (WEA Z5-DF-01)
21]05:36 | 06:24 | 07:15 108:06 | 08:02 1 08:39 09:11 (WEA Z5-DF-01)
|21:41 | 20:46 ] 19:35 |18:27 | 16:34 116:22 19  09:30 (WEA Z5-DF-01)
22]05:38 | 06:26 |07:17 108:08 | 08:03 1 08:39 09:12 (WEA Z5-DF-01)
121:39 | 20:44 ] 19:33 118:25  |16:33 116:22 19  09:31 (WEA Z5-DF-01)
23| 05:39 | 06:28 | 07:18 | 08:10 | 08:05 | 08:40 09:12 (WEA Z5-DF-01)
|21:38 | 20:42 ] 19:31 |18:23 | 16:32 116:23 19  09:31 (WEA Z5-DF-01)
24105:40 | 06:29 ] 07:20 108:12 | 08:07 09:06 (WEA Z5-DF-01) | 08:40 09:13 (WEA Z5-DF-01)
121:37 | 20:40 | 19:28 118:21 | 16:31 8 09:14 (WEA Z5-DF-01) | 16:23 19  09:32 (WEA Z5-DF-01)
2505:42 | 06:31 |07:22 107:13 | 08:08 09:05 (WEA Z5-DF-01) | 08:40 09:13 (WEA Z5-DF-01)
| 21:35 | 20:37 | 19:26 | 17:19 | 16:30 11 09:16 (WEA Z5-DF-01) | 16:24 19 09:32 (WEA Z5-DF-01)
26]05:43 | 06:33 | 07:23 107:15 | 08:10 09:04 (WEA Z5-DF-01) | 08:41 09:13 (WEA Z5-DF-01)
|21:30 | 20:35 ] 19:24 117:17  |16:29 14  09:18 (WEA Z5-DF-01) | 16:25 20  09:33 (WEA Z5-DF-01)
2710545 | 06:34 | 07:25 107:17 | o08:11 09:03 (WEA Z5-DF-01) | 08:41 09:13 (WEA Z5-DF-01)
| 21:32 | 20:33 | 19:21 | 17:15 | 16:28 15  09:18 (WEA Z5-DF-01) | 16:25 20  09:33 (WEA Z5-DF-01)
28]05:46 | 06:36 | 07:27 107:19 | 08:13 09:03 (WEA Z5-DF-01) | 08:41 09:14 (WEA Z5-DF-01)
| 21:31 | 20:31 | 19:19 | 17:13 | 16:27 16  09:19 (WEA Z5-DF-01) | 16:26 19 09:33 (WEA Z5-DF-01)
29| 05:48 | 06:37 | 07:28 |o7:21 | 08:14 09:03 (WEA Z5-DF-01) | 08:41 09:14 (WEA Z5-DF-01)
| 21:29 | 20:29 | 19:17 |17:11 | 16:26 17 09:20 (WEA Z5-DF-01) | 16:27 20  09:34 (WEA Z5-DF-01)
30| 05:49 | 06:39 | 07:30 107:22 | 08:16 09:03 (WEA Z5-DF-01) | 08:41 09:15 (WEA Z5-DF-01)
|21:28 | 20:26 | 19:14 117:09 | 16:25 18 09:21 (WEA Z5-DF-01) | 16:28 19  09:34 (WEA Z5-DF-01)
31]05:551 | 06:41 07:36 (WEA 1) | |o7:24 | | 08:41 09:15 (WEA Z5-DF-01)
|21:26 | 20:24 4 07:40 (WEA1) | |17:07 | 116:29 20  09:35 (WEA Z5-DF-01)

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243
astr.max.mogl.Beschattung | | 4 | 253 | | 99 | 608

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231616/52  WINAPRO .

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H

engineering@noxt.de - 1. Marz 2023 emgmeeﬂmg
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Projekt:

NE-2022-03_007 WP Heek

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick

+49 (0)160 40 24 579

Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-29 - Stegge 33, 48683 Ahaus
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai [Juni
1]08:41 | 08:14 | 07:20 1 07:09 ] 06:04 07:11 (WEA 1) | 05:18
116:30 | 17:18 | 18:10 | 20:05 120:56 31 07:42 (WEA 1) | 21:42
2]108:41 | 08:13 | 07:18 07:11 (WEA 1) | 05:18
116:31 | 17:20 | 18:12 : 29 07:40 (WEA 1) | 21:44
30841  |08:11  |07:16 07:28 (WEA 2) | 06:00 07:12 (WEA 1) | 05:17
116:32 | 17:22 | 18:14 12 07:40 (WEA 2) | 21:00 27  07:39 (WEA 1) | 21:45
4108:41 | 08:09 | 07:14 07:26 (WEA 2) | 05: 07:13 (WEA 1) | 05:16
116:3¢ | 17:24 | 18:16 16  07:42 (WEA2) [ 21:01 24  07:37 (WEA 1) | 21:46
5|08:41 | 08:08 | 07:12 07:24 (WEA 2) | 05:57 07:14 (WEA 1) | 05:15
116:35 | 17:26 | 18:18 19 07:43 (WEA2) | 21:03 21  07:35 (WEA 1) | 21:47
6]08:40 | 08:06 | 07:09 07:23 (WEA 2) | 05:55 07:17 (WEA 1) | 05:15
|16:36 | 17:28 | 18:19 21 07:44 (WEA2) [ 21:05 17  07:34 (WEA 1) | 21:48
7108:40 | 08:04 | 07:07 07:21 (WEA 2) | 05:53 07:19 (WEA 1) | 05:14
116:37 | 17:30 | 18:21 23 07:44 (WEA2) | 21:06 11  07:30 (WEA 1) | 21:49
8]08:40 | 08:03 | 07:05 07:21 (WEA 2) | 05:51 | 05:14
| 16:39 | 17:31 | 18:23 23 07:44 (WEA 2) | 21:08 | 21:50
908:39 |08:01  |07:03 07:20 (WEA 2) | 05:49 ] 05:13
116:40 | 17:33 | 18:25 25 07:45 (WEA 2) | 21:10 | 21:50
1008:38 | 07:59 | 07:00 07:20 (WEA 2) | 05:48 ] 05:13
|16:41 | 17:35 | 18:27 25 07:45 (WEA 2) | 21:11 | 21:51
1108:38 | 07:57 | 06:58 07:19 (WEA 2) | 05:46 ] 05:12
|16:43 | 17:37 | 18:28 24 07:43 (WEA 2) | 21:13 | 21:52
12 ] 08:37 | 07:55 | 06:56 07:19 (WEA 2) | 05:44 | 05:12
|16:44 | 17:39  |1830 10 : 24 07:43 (WEA 2) | 21:14 | 21:53
1308:37 | 07:53 | 06:53 07:16 (WEA 3) | 06:42 07:17 (WEA 1) | 05:43 ] 05:12
|16:46 | 17:41  |18:32 15 07:31 (WEA3) | 20:25 26  07:43 (WEA 1) | 21:16 | 21:53
14 ] 08:36 | 07:51 | 06:51 07:15 (WEA 3) | 06: 07:15 (WEA 1) | 05:41 | 05:11
| 16:47 | 17:43 | 18:34 18 07:33 (WEA3) | 20:27 29  07:44 (WEA 1) | 21:18 | 21:54
15]08:35 | 07:50 | 06:49 07:14 (WEA 3) | 06:38 07:14 (WEA 1) | 05:39 ] 05:11
116:49 | 17:45  |18:35 20 07:34 (WEA3) | 20:29 31  07:45 (WEA 1) | 21:19 | 21:54
16| 08:34 | 07:48 | 06:47 07:12 (WEA 3) | 06:35 07:13 (WEA 1) | 05:38 ] 05:11
|16:50 | 17:46 | 18:37 22 07:34 (WEA3) | 20:31 33  07:46 (WEA 1) | 21:21 | 21:55
17108:33 | 07:46 | 06:44 07:11 (WEA 3) | 06:33 07:11 (WEA 1) | 05:36 ] 05:11
116:52 | 17:48 | 18:39 23  07:34 (WEA3) | 20:32 35  07:46 (WEA 1) | 21:22 | 21:55
1808:32 | 07:44 | 06:42 07:11 (WEA 3) | 06:31 07:10 (WEA 1) | 05:35 ] 05:11
|16:54 | 17:50 | 18:41 23  07:34 (WEA3) | 20:34 36  07:46 (WEA 1) | 21:24 | 21:56
19 | 08:31 | 07:42 | 06:40 07:10 (WEA 3) | 06:29 07:10 (WEA 1) | 05:33 | 05:11
116:55 | 17:52 | 18:42 23  07:33 (WEA3) | 20:36 36  07:46 (WEA 1) | 21:25 | 21:56
20|08:30 | 07:40 | 06:37 07:10 (WEA 3) | 06:27 07:09 (WEA 1) | 05:32 ] 05:11
|16:57 | 17:54 | 18:44 23  07:33 (WEA3) | 20:37 38  07:47 (WEA 1) | 21:27 | 21:57
21]08:29  |07:37 | 06:35 07:11 (WEA 3) | 06:25 07:09 (WEA 1) | 05:31 ] 05:11
116:59 | 17:56 | 18:46 22  07:33 (WEA3) | 20:39 38  07:47 (WEA 1) | 21:28 | 21:57
22108:28 | 07:35 | 06:33 07:11 (WEA 3) | 06:22 07:09 (WEA 1) | 05:29 ] 05:11
|17:00 | 17:58 | 18:48 20 07:31 (WEA3) | 20:41 38  07:47 (WEA 1) | 21:30 | 21:57
23| 08:27 1 07:33 | 06:30 07:12 (WEA 3) | 06:20 07:08 (WEA 1) | 05:28 ] 05:12
117:02 | 17:59 | 18:49 18 07:30 (WEA3) | 20:43 38  07:46 (WEA 1) | 21:31 | 21:57
24108:26 | 07:31 | 06:28 07:13 (WEA 3) | 06:18 07:08 (WEA 1) | 05:27 | 05:12
|17:04  |18:01  |18:51 16 07:29 (WEA3) | 20:44 38  07:46 (WEA 1) | 21:32 | 21:57
25]08:24 | 07:29 | 06:26 07:14 (WEA 3) | 06:16 07:08 (WEA 1) | 05:26 | 05:12
117:06 | 18:03  |18:53 12 07:26 (WEA3) | 20:46 38  07:46 (WEA 1) | 21:34 | 21:57
2608:23 | 07:27 | 06:23 07:19 (WEA 3) | 06:14 07:08 (WEA 1) | 05:24 ] 05:13
|17:07 | 18:05 | 18:54 2 07:21 (WEA3) | 20:48 37  07:45 (WEA 1) | 21:35 | 21:57
271 08:22 | 07:25 | 06:21 | 06:12 07:08 (WEA 1) | 05:23 | 05:13
117:09 | 18:07 | 18:56 120:49 36 07:44 (WEA1) | 21:36 | 21:57
28108:20 | 07:23 | 06:19 ] 06:10 07:08 (WEA 1) | 05:22 | 05:14
|17:11 | 18:09 | 18:58 120:51 36 07:44 (WEA1) | 21:38 | 21:57
29 | 08:19 | | 07:16 | 06:08 07:09 (WEA 1) | 05:21 | 05:14
117:13 | | 20:00 120:53 34 07:43 (WEA 1) | 21:39 | 21:57
30| 08:17 | | 07:14 | 06:06 07:09 (WEA 1) | 05:20 | 05:15
| 17:15 | | 20:01 | 20:55 33 07:42 (WEA 1) | 21:40 | 21:57
31]08:16 | | 07:12 | ] 05:19 |
117:16 | | 20:03 | | 21:41 |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
astr.max.mogl.Beschattung | | | 267 | 842 | 160 |

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

oros20231616/53  WINAPRO «

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

noxt! engineering GmbH

Dipl.-Ing. (FH) Timm Schaer, M.Sc. noxt!

engineering@noxt.de - 1. Marz 2023 I emgmeeﬂmg
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Projekt:

NE-2022-03_007 WP Heek

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick

+49 (0)160 40 24 579

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-29 - Stegge 33, 48683 Ahaus
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

[Juli JAugust | September | Oktober INovembel Dezember
1]05:15 | 05:52 | 06:42 07:19 (WEA 2) | 07:32 07:57 (WEA 3) | 07:26 | 08:17
|21:57 | 21:24 24 07:43 (WEA2) | 19:12 12  08:09 (WEA 3) | 17:05 | 16:25
2105:16 | 05:54 07:18 (WEA 2) | 07:33 08:01 (WEA 3) | 07:28 | 08:19
|21:56 | 21:23 25  07:43 (WEA 2) | 19:10 4 08:05(WEA3)|17:03 | 16:24
3]05:17 | 05:55 07:18 (WEA 2) | 07:35 ]07:30 | 08:20
|21:56 | 21:21 25 07:43 (WEA 2) | 19:07 |17:02 | 16:23
410517 | 05:57 07:18 (WEA 2) | 07:37 ]07:31 | 08:22
|21:55 | 21:19 23 07:41 (WEA 2) | 19:05 |17:00 | 16:23
5]05:18 | 05:58 07:18 (WEA 2) | 07:39 |07:33 | 08:23
|21:55 | 21:17 4 : 23 07:41 (WEA 2) | 19:03 |16:58 | 16:22
6]05:19 | 06:00 07:27 (WEA 1) | 06:51 07:18 (WEA 2) | 07:40 ]07:35 | 08:24
|21:54 | 21:16 14 07:41 (WEA1) [20:10 21  07:39 (WEA 2) | 19:00 |16:56 | 16:22
7105:20 | 06:02 E 07:19 (WEA 2) | 07:42 |07:37 | 08:26
|21:54 | 21:14 19 07:44 (WEA 1) | 20:08 19  07:38 (WEA 2) | 18:58 |16:55 | 16:21
8]05:21 | 06:03 07:23 (WEA 1) | 06:54 07:21 (WEA 2) | 07:44 |07:39 | 08:27
|21:53 | 21:12 22 07:45(WEA1) [20:06 16  07:37 (WEA2) | 18:56 |16:53 | 16:21
9]05:22 | 06:05 07:22 (WEA 1) | 06:55 07:22 (WEA 2) | 07:45 |07:40 | 08:28
|21:52 | 21:10 25 07:47 (WEA 1) [ 20:03 12  07:34 (WEA 2) | 18:54 |16:51 | 16:21
10 ] 05:23 | 06:06 07:20 (WEA 1) | 06:57 07:26 (WEA 2) | 07:47 |07:42 | 08:29
|21:52 | 21:08 28  07:48 (WEA 1) | 20:01 4 07:30 (WEA 2) | 18:51 |16:50 | 16:20
11]05:24 | 06:08 07:20 (WEA 1) | 06:59 : | 07:44 | 08:30
|21:51 | 21:06 29  07:49 (WEA 1) | 19:59 | 16:48 | 16:20
12 ] 05:25 | 06:10 07:18 (WEA 1) | 07:00 | 07:46 | 08:31
]21:50 | 21:04 31 07:49 (WEA 1) | 19:56 | 16:46 | 16:20
13]05:26 | 06:11 07:18 (WEA 1) | 07:02 |07:48 | 08:32
121:49 | 21:02 33  07:51 (WEA 1) | 19:54 |16:45 | 16:20
14 ] 05:27 | 06:13 07:17 (WEA 1) | 07:04 | 07:49 | 08:33
|21:48  [21:00 35 07:52 (WEA 1) | 19:52 ]16:43 | 16:20
15]05:28 | 06:14 07:16 (WEA 1) | 07:05 |07:51 | 08:34
|21:47 | 20:58 35  07:51 (WEA 1) | 19:49 |16:42 | 16:20
16| 05:30 | 06:16 07:16 (WEA 1) | 07:07 |07:53 | 08:35
|21:46 | 20:56 36 07:52 (WEA 1) | 19:47 |16:41 | 16:20
17105:31 | 06:18 07:15 (WEA 1) | 07:09 |07:55 | 08:36
|21:45 | 20:54 37  07:52 (WEA 1) | 19:45 116:39 | 16:20
1805:32 | 06:19 07:15 (WEA 1) | 07:10 08:03 (WEA 3) | 07:56 | 08:37
|21:44 | 20:52 37 O7:52(WEA1)|19:42 11  08:14 (WEA3) | 18: |16:38 | 16:21
1905:33 | 06:21 07:14 (WEA 1) | 07:12 08:00 (WEA 3) | 08:03 |07:58 | 08:37
121:43 | 20:50 38  07:52 (WEA 1) | 19:40 15  08:15 (WEA 3) | 18:32 116:37 | 16:21
20| 05:35 | 06:23 07:14 (WEA 1) | 07:13 07:58 (WEA 3) | 08: ]08:00 | 08:38
|21:42 | 20:48 38 07:52(WEA1)|19:38 18  08:16 (WEA 3) | 18:29 |16:35 | 16:21
21]05:36 | 06:24 07:13 (WEA 1) | 07:15 07:56 (WEA 3) | 08:06 ]08:02 | 08:38
121:40 | 20:46 38 07:51 (WEA1) | 19:35 21  08:17 (WEA 3) | 18:27 |16:38 | 16:22
2205:37 | 06:26 07:14 (WEA 1) | 07:17 07:56 (WEA 3) | 08:08 ] 08:03 | 08:39
]21:39 | 20:44 37 O7:51 (WEA1)]19:33 21  08:17 (WEA 3) | 18:25 |16:33 | 16:22
23 | 05:39 | 06:28 07:13 (WEA 1) | 07:18 07:55 (WEA 3) | 08:10 | 08:05 | 08:40
121:38 | 20:42 37 07:50 (WEA 1) [ 19:31 23  08:18 (WEA 3) | 18:23 116:32 | 16:23
24| 05:40 | 06:29 07:14 (WEA 1) | 07:20 07:54 (WEA 3) | 08:12 ] 08:07 | 08:40
]21:37 | 20:40 36 07:50 (WEA 1) | 19:28 23  08:17 (WEA 3) | 18:21 |16:31 | 16:23
25]05:42 | 06:31 07:14 (WEA 1) | 07:22 07:54 (WEA 3) | 07:13 | 08:08 | 08:40
121:35 | 20:37 36 07:50 (WEA 1) | 19:26 23  08:17 (WEA 3) | 17:19 116:30 | 16:24
260543 | 06:32 07:14 (WEA 1) | 07:23 07:54 (WEA 3) | 07:15 ]08:10 | 08:41
21:34 | 20:35 34 07:48 (WEA 1) |19:24 23  08:17 (WEA 3) | 17:17 |16:29 | 16:25
27]05:45 | 06:34 07:15 (WEA 1) | 07:25 07:53 (WEA 3) | 07:17 |08:11 | 08:41
121:32 | 20:33 33 07:48 (WEA1) [19:21 22  08:15 (WEA 3) | 17:15 |16:28 | 16:25
28 05:46 | 06:36 07:15 (WEA 1) | 07:27 07:54 (WEA 3) | 07:19 |08:13 | 08:41
]21:31 | 20:31 31 07:46 (WEA 1) | 19:19 21  08:15 (WEA 3) | 17:13 |16:27 | 16:26
29 | 05:48 | 06:37 07:16 (WEA 1) | 07:28 07:55 (WEA 3) | 07:21 | 08:14 | 08:41
121:29 | 20:29 29  07:45 (WEA 1) | 19:17 19  08:14 (WEA 3) | 17:11 |16:26 | 16:27
30| 05:49 | 06:39 07:17 (WEA 1) | 07:30 07:55 (WEA 3) | 07:22 |08:16 | 08:41
| 21:28 | 20:26 26 07:43 (WEA1) | 19:14 16  08:11 (WEA 3) | 17:09 | 16:25 | 16:28
31]05:51 | 06:41 07:19 (WEA 2) | | 07:24 | | 08:41
121:26 | 20:24 24 07:43 (WEA2) | | 17:07 | | 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243

astr.max.mogl.Beschattung | | 822 | 448 | 16 | |

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

oros2023 1616 /56 WINAPRO w

noxt! engineering GmbH
Dipl.-Ing. (FH) Timm Schaer, M.Sc.
engineering@noxt.de - 1. Marz 2023 I engineerng

noxl!
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-30 - Ahle 71, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Marz 1April IMai 1Juni
1]08:41  |08:14 | 07:20 ] 07:09 | 06:04 07:04 (WEA 1) | 05:18 07:18 (WEA 1)
116:30 | 17:18 | 18:10 | 20:05 | 20:56 53  07:57 (WEA 1) | 21:42 22  07:40 (WEA 1)
2]08:41  |08:13 | 07:18 | 07:07 | 06:02 07:04 (WEA 1) | 05:18 07:19 (WEA 1)
116:31 | 17:20 | 18:12 | 20:07 | 20:58 53  07:57 (WEA 1) | 21:44 20  07:39 (WEA 1)
3]08:41  |08:11 | 07:16 | 07:05 | 06:00 07:03 (WEA 1) | 05:17 07:21 (WEA 1)
116:32  |17:22 | 18:14 | 20:08 | 21:00 53  07:56 (WEA 1) | 21:45 17  07:38 (WEA 1)
410841  |08:09 |07:14 | 07:02 07:31 (WEA 2) | 05:58 07:03 (WEA 1) | 05:16 07:23 (WEA 1)
116:33 | 17:24 | 18:16 120:10 10 07:41 (WEA 2) | 21:01 53  07:56 (WEA 1) | 21:46 13  07:36 (WEA 1)
5]08:41  |08:08 |07:12 | 07:00 07:28 (WEA 2) | 05:56 2 (WEA 1) | 05:15 07:26 (WEA 1)

116:35 | 17:26 | 18:18 120:12 16  07:44 (WEA 2) | 21:03 54 6 (WEA 1) | 21:47 8  07:34 (WEA 1)
6]08:40 | 08:06 | 07:09 | 06:58 07:26 (WEA 2) | 05:55 :03 (WEA 1) | 05:15
116:36 | 17:28 | 18:19 120:13 20 07:46 (WEA 2) | 21:05 53 07:56 (WEA 1) | 21:48
7108:40 | 08:04 | 07:07 | 06:56 07:24 (WEA 2) | 05:53 07:03 (WEA 1) | 05:14
116:37  |17:30 | 18:21 120:15 23 07:47 (WEA 2) | 21:06 53 07:56 (WEA 1) | 21:49
8]08:40 | 08:03 | 07:05 07:36 (WEA 3) | 06:53 07:23 (WEA 2) | 05:51 07:02 (WEA 1) | 05:14
116:39 | 17:31 | 18:23 1 07:37 (WEA3) | 20:17 25  07:48 (WEA 2) | 21:08 53 155 (WEA 1) | 21:49
9]08:39  |08:01 |07:03 07:30 (WEA 3) | 06:51 07:22 (WEA 2) | 05:49 3 (WEA 1) | 05:13
116:40 | 17:33 | 18:25 13  07:43 (WEA3) | 20:19 27  07:49 (WEA 2) | 21:10 53 156 (WEA 1) | 21:50
10]08:38 | 07:59 | 07:00 07:27 (WEA 3) | 06:49 07:21 (WEA 2) | 05:48 07:03 (WEA 1) | 05:13
|16:41 | 17:35 | 18:27 18 07:45 (WEA3) | 20:20 28  07:49 (WEA2) | 21:11 52 07:55 (WEA 1) | 21:51
11]08:38 | 07:57 | 06:58 07:26 (WEA 3) | 06:46 07:19 (WEA 2) | 05:46 07:03 (WEA 1) | 05:12
|16:43 | 17:37 | 18:28 21  07:47 (WEA3) | 20:22 29  07:48 (WEA 2) | 21:13 52 07:55 (WEA 1) | 21:52
12]08:37 | 07:55 | 06:56 07:24 (WEA 3) | 06:44 07:19 (WEA 2) | 05:44 07:03 (WEA 1) | 05:12
| 16:44 | 17:39 | 18:30 24 07:48 (WEA3) | 20:24 30  07:49 (WEA2) | 21:14 51  07:54 (WEA 1) | 21:53
13]08:37 | 07:53 | 06:53 07:23 (WEA 3) | 06:42 07:19 (WEA 2) | 05:43 07:04 (WEA 1) | 05:12
|16:46 | 17:41 | 18:32 25 07:48 (WEA3) | 20:25 30  07:49 (WEA2) | 21:16 50  07:54 (WEA 1) | 21:53
14]08:36 | 07:51 | 06:51 07:22 (WEA 3) | 06:40 07:19 (WEA 2) | 05:41 07:04 (WEA 1) | O!
| 16:47 | 17:43 | 18:34 27 07:49 (WEA3) | 20:27 29  07:48 (WEA2) | 21:18 49 3 (WEA 1) | 2
15]08:35 | 07:50 | 06:49 07:22 (WEA 3) | 06:38 07:19 (WEA 2) | 05:39 :05 (WEA 1) | 05:
116:49 | 17:45 | 18:35 27 07:49 (WEA3) | 20:29 29  07:48 (WEA 2) | 21:19 48 07:53 (WEA 1) | 21:54
16| 08:34 | 07:48 | 06:47 07:20 (WEA 3) | 06:35 07:19 (WEA 2) | 05:38 07:04 (WEA 1) | 05:11
116:50 | 17:46 | 18:37 28 07:48 (WEA3) | 20:31 29  07:48 (WEA2) | 21:21 48 07:52 (WEA 1) | 21:55
17 08:33 | 07:46 | 06:44 07:20 (WEA 3) | 06:33 07:18 (WEA 2) | 05:36 07:05 (WEA 1) | 05:11
|16:52 | 17:48 | 18:39 28 07:48 (WEA3) | 20:32 28  07:46 (WEA2) | 21:22 a7 152 (WEA 1) | 21:
1808:32 | 07:44 | 06:42 07:20 (WEA 3) | 06:31 07:19 (WEA 2) | 05:35 6 (WEA 1) | O
116:54 | 17:50 | 18:41 28 0O7:48 (WEA3) | 20:34 27 07:46 (WEA1) | 21:24 46 :52 (WEA 1) | 21:
19108:31 | 07:42 | 06:40 07:20 (WEA 3) | 06:29 07:16 (WEA 1) | 05:33 07:06 (WEA 1) | 05:11
116:55 | 17:52 | 18:42 27 07:47 (WEA3)|20:36 32 07:48 (WEA1)|21:25 44  07:50 (WEA 1) | 21:56
20108:30 | 07:40 | 06:37 07:20 (WEA 3) | 06:27 07:14 (WEA 1) | 05:32 07:07 (WEA 1) | 05:11
|16:57 | 17:54 | 18:44 27 07:47 (WEA3) | 20:37 36  07:50 (WEA 1) | 21:27 43 07:50 (WEA 1) | 21:57
21108:29 | 07:37 | 06:35 07:21 (WEA 3) | 06:25 07:13 (WEA 1) | 05:31 07:08 (WEA 1) | 05:11
116:59 | 17:56 | 18:46 25 07:46 (WEA3)|20:39 38 07:51 (WEA1)|21:28 42  07:50 (WEA 1) | 21:57
22108:28 | 07:35 | 06:33 07:21 (WEA 3) | 06:22 07:11 (WEA 1) | 05:29 07:08 (WEA 1) | 05:11
117:00 | 17:58 | 18:48 23 07:44 (WEA3) | 20:41 41  07:52 (WEA 1) | 21:30 41 07:49 (WEA 1) | 21:57
23108:27 | 07:33 | 06:30 07:22 (WEA 3) | 06:20 07:10 (WEA 1) | 05:28 9 (WEA 1) | O
117:02 | 17:59 | 18:49 21 07:43 (WEA3)|20:43 43 07:53 (WEA1)|21:31 40 9 (WEA 1) | 2
24108:25 | 07:31 | 06:28 07:24 (WEA 3) | 06:18 07:09 (WEA 1) | 05:27 :09 (WEA 1) | 05:
|17:04 | 18:01  |18:51 17 07:41 (WEA3) | 20:44 45 07:54 (WEA 1) | 21:32 38 07:47 (WEA 1) | 21:57
25]08:24 | 07:29 | 06:26 07:26 (WEA 3) | 06:16 07:08 (WEA 1) | 05:26 07:10 (WEA 1) | 05:12
117:06 | 18:03  |18:53 11 07:37 (WEA3) | 20:46 47 07:55 (WEA1) | 21:34 36  07:46 (WEA 1) | 21:57
26]08:23 | 07:27 | 06:23 | 06:14 07:07 (WEA 1) | 05:24 07:11 (WEA 1) | 05:13
117:07 | 18:05 | 18:54 120:48 48  07:55 (WEA1)|21:35 35 146 (WEA 1) | 21:
27108:22 | 07:25 | 06:21 | 06:12 07:06 (WEA 1) | 05:23 2 (WEA1) | O
117:09 | 18:07 | 18:56 120:49 49  07:55 (WEA1)|21:36 33 145 (WEA 1) | 21:
28108:20 | 07:23 | 06:19 | 06:10 07:05 (WEA 1) | 05:22 07:13 (WEA 1) | 05:14
|17:11 | 18:09 | 18:58 120:51 51 07:56 (WEA 1) | 21:38 31  07:44 (WEA 1) | 21:57
29108:19 | | 07:16 | 06:08 07:05 (WEA 1) | 05:21 07:15 (WEA 1) | 05:14
117:13 | | 20:00 120:53 51 07:56 (WEA 1) | 21:39 29  07:44 (WEA 1) | 21:57
30]08:17 | | 07:14 | 06:06 07:04 (WEA 1) | 05:20 07:16 (WEA 1) | 05:15
117:15 | | 20:01 120:55 52 07:56 (WEA 1) | 21:40 27  07:43 (WEA 1) | 21:57
31]08:16 | | 07:12 | | 05:19 07:17 (WEA 1) |
|17:16 | | 20:03 | |21:41 24  07:41 (WEA1) |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
astr.max.mogl.Beschattung | | | 391 | 913 | 1384 | 80

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-30 - Ahle 71, 48619 Heek

Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Juli | August | September | Oktober |Novembel Dezember
1]05:15 | 05:52 07:13 (WEA 1) | 06:42 07:19 (WEA 2) | 07:32 08:03 (WEA 3) | 07:26 | 08:17
| 21:56 | 21:24 52 08:05(WEA1) | 20:22 29 07:48 (WEA2)|19:12 24  08:27 (WEA3) | 17:05 | 16:25
2 05:16 ] 05:54 07:14 (WEA 1) | 06:44 07:19 (WEA 2) | 07:33 08:04 (WEA 3) | 07:28 | 08:19
| 21:56 | 21:23 52 08:06 (WEA1) [ 20:20 28 07:47 (WEA2) | 19:10 22  08:26 (WEA 3) | 17:03 | 16:24
3] 05:17 ] 05:55 07:13 (WEA 1) | 06:46 07:20 (WEA 2) | 07:35 08:04 (WEA 3) | 07:30 | 08:20
| 21:56 | 21:21 52 08:05(WEA1) | 20:17 27 07:47 (WEA2) | 19:07 20 08:24 (WEA3) | 17:02 | 16:23
4]05:17 | 05:57 07:12 (WEA 1) | 06:47 07:20 (WEA 2) | 07:37 08:06 (WEA 3) | 07:31 | 08:22
| 21:55 53 08:05(WEA1) | 20:15 25 07:45(WEA2)|19:05 16 08:22 (WEA3) | 17:00 | 16:23
5]05:18 07:13 (WEA 1) | 06:49 07:21 (WEA 2) | 07:38 08:09 (WEA 3) | 07:33 | 08:23
| 21:55 53 08:06 (WEA 1) | 20:13 23  07:44 (WEA 2) | 19:03 9  08:18 (WEA3) | 16:58 | 16:22
6 05:19 07:12 (WEA 1) | 06:51 07:21 (WEA 2) | 07:40 107:35 | 08:24
| 21:54 53 08:05 (WEA1) [ 20:10 21  07:42 (WEA 2) | 19:00 116:56 | 16:22
7 05:20 07:33 (WEA 1) | 06:02 07:12 (WEA 1) | 06:52 07:23 (WEA 2) | 07:42 107:37 | 08:25
| 21:54 6 07:39 (WEA 1) | 21:14 54  08:06 (WEA 1) | 20:08 17  07:40 (WEA 2) | 18:58 116:55 | 16:21
8 05:21 07:31 (WEA 1) | 06:03 07:12 (WEA 1) | 06:54 07:26 (WEA 2) | 07:44 107:39 | 08:27
|21:53 11 142 (WEA 1) | 21:12 53  08:05 (WEA1) | 20:06 11  07:37 (WEA 2) | 18:56 116:53 | 16:21
9] 05:22 (WEA 1) | 06:05 07:12 (WEA 1) | 06:55 | 07:45 107:40 | 08:28
|21:52 15 144 (WEA 1) | 21:10 54  08:06 (WEA 1) | 20:03 | 18:54 |16:51 | 16:21
10 | 05:23 07:28 (WEA 1) | 06:06 07:12 (WEA 1) | 06:57 | 07:47 |07:42 | 08:29
|21:52 18 07:46 (WEA 1) | 21:08 53 08:05 (WEA 1) | 20:01 | 18:51 116:50 | 16:20
11 05:24 07:27 (WEA 1) | 06:08 07:12 (WEA 1) | 06:59 | 07:49 107:44 | 08:30
|21:51 21 07:48 (WEA 1) | 21:06 53 08:05 (WEA 1) | 19:59 | 18:49 116:48 | 16:20
12 | 05:25 07:26 (WEA 1) | 06:10 07:12 (WEA 1) | 07:00 | 07:50 |07:46 | 08:31
121:50 23 07:49 (WEA 1) | 21:04 52 08:04 (WEA 1) | 19:56 | 18:47 116:46 | 16:20
13| 05:26 07:25 (WEA 1) | 06:11 07:13 (WEA 1) | 07:02 | 07:52 |07:48 | 08:32
121:49 26 07:51 (WEA 1) | 21:02 51  08:04 (WEA 1) | 19:54 | 18:45 116:45 | 16:20
14 | 05:27 07:13 (WEA 1) | 07:04 | 07:54 107:49 | 08:33
|21:48 28 51  08:04 (WEA 1) | 19:52 | 18:42 116:43 | 16:20
15| 05:28 123 (WEA 1) | 06:14 07:13 (WEA 1) | 07:05 | 07:56 107:51 | 08:34
|21:47 30 07:53 (WEA 1) | 20:58 50  08:03 (WEA 1) | 19:49 | 18:40 |16:42 | 16:20
16 | 05:30 07:22 (WEA 1) | 06:16 07:14 (WEA 1) | 07:07 | 07:57 107:53 | 08:35
|21:46 32 07:54 (WEA 1) | 20:56 49 08:03 (WEA 1) | 19:47 | 18:38 116:41 | 16:20
17| 05:31 07:21 (WEA 1) | 06:18 07:14 (WEA 1) | 07:09 | 07:59 107:55 | 08:36
|21:45 34 155 (WEA 1) | 20:54 48 08:02 (WEA 1) | 19:45 | 18:36 116:39 | 16:20
18 | 05:32 (WEA 1) | 06:19 07:15 (WEA 1) | 07:10 08:14 (WEA 3) | 08:01 107:56 | 08:36
|21:44 35 155 (WEA 1) | 20:52 46 08:01 (WEA1) [19:42 10  08:24 (WEA 3) | 18:34 116:38 | 16:21
19| 05:33 07:20 (WEA 1) | 06:21 07:15 (WEA 1) | 07:12 08:11 (WEA 3) | 08:03 |07:58 | 08:37
|21:43 37 07:57 (WEA1) | 20:50 44  07:59 (WEA1) | 19:40 16  08:27 (WEA 3) | 18:31 116:37 | 16:21
20 | 05:35 07:19 (WEA 1) | 06:23 07:16 (WEA 1) | 07:13 08:09 (WEA 3) | 08:04 108:00 | 08:38
|21:42 39 07:58 (WEA 1) | 20:48 43  07:59 (WEA1) | 19:38 20  08:29 (WEA 3) | 18:29 116:35 | 16:21
21| 05:36 07:18 (WEA 1) | 06:24 07:16 (WEA 1) | 07:15 08:07 (WEA 3) | 08:06 108:02 | 08:38
121:40 40 07:58 (WEA 1) | 20:46 41 07:57 (WEA1) |19:35 22  08:29 (WEA 3) | 18:27 116:34 | 16:22
22| 05:37 07:18 (WEA 1) | 06:26 07:18 (WEA 1) | 07:17 08:06 (WEA 3) | 08:08 108:03 | 08:39
121:39 41 07:59 (WEA 1) | 20:44 38 07:56 (WEA 1) | 19:33 24  08:30 (WEA 3) | 18:25 116:33 | 16:22
23 | 05:39 8 (WEA 1) | 06:28 07:18 (WEA 1) | 07:18 08:05 (WEA 3) | 08:10 108:05 | 08:40
|21:38 42 (WEA 1) | 20:42 35 07:53 (WEA1) |19:31 26  08:31 (WEA 3) | 18:23 116:32 | 16:23
24 | 05:40 117 (WEA 1) | 06:29 07:20 (WEA 1) | 07:20 08:04 (WEA 3) | 08:12 108:07 | 08:40
121:37 44  08:01 (WEA 1) | 20:40 32 07:52 (WEA 1) | 19:28 27  08:31 (WEA 3) | 18:21 116:31 | 16:23
25 | 05:42 07:16 (WEA 1) | 06:31 07:23 (WEA 2) | 07:22 08:03 (WEA 3) | 07:13 108:08 | 08:40
121:35 45  08:01 (WEA 1) | 20:37 27 07:50 (WEA 1) | 19:26 28  08:31 (WEA 3) | 17:19 116:30 | 16:24
26 | 05:43 07:16 (WEA 1) | 06:32 07:21 (WEA 2) | 07:23 08:03 (WEA 3) | 07:15 108:10 | 08:41
121:3¢ 46  08:02 (WEA 1) | 20: 28 07:49 (WEA2) | 19:24 28  08:31 (WEA 3) | 17:17 116:29 | 16:25
27 | 05:45 07:15 (WEA 1) | 06:34 07:21 (WEA 2) | 07:25 08:02 (WEA 3) | 07:17 108:11 | 08:41
121:32 48  08:03 (WEA 1) | 20: 20 07:50 (WEA2) | 19:21 28  08:30 (WEA 3) | 17:15 116:28 | 16:25
28 | 05:46 07:15 (WEA 1) | 06:36 07:20 (WEA 2) | 07:27 08:02 (WEA 3) | 07:19 108:13 | 08:41
121:31 48  08:03 (WEA 1) | 20:31 20 07:49 (WEA2) | 19:19 28  08:30 (WEA 3) | 17:13 116:27 | 16:26
29 | 05:48 07:15 (WEA 1) | 06:37 07:20 (WEA 2) | 07:28 08:03 (WEA 3) | 07:21 108:14 | 08:41
121:29 49  08:04 (WEA 1) | 20:29 29  07:49 (WEA2) | 19:17 26  08:29 (WEA 3) | 17:11 116:26 | 16:27
30 | 05:49 07:14 (WEA 1) | 06:39 07:19 (WEA 2) | 07:30 08:02 (WEA 3) | 07:22 108:16 | 08:41
|21:28 50  08:04 (WEA 1) | 20:26 30 07:49 (WEA2) | 19:14 26  08:28 (WEA 3) | 17:09 116:25 | 16:28
31| 05:51 07:14 (WEA 1) | 06:41 07:19 (WEA 2) | | 07:24 | | 08:41
121:26 51  08:05 (WEA 1) | 20:24 30 07:49 (WEA 2) | | 17:07 | | 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243

astr.max.mogl.Beschattung | 859 | 1364 | 490 | 91 | |
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros2023166/56  WINAPRO w
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Lizenzierter Anwender:

noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick

+49 (0)160 40 24 579

Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

Projekt:

NE-2022-03_007 WP Heek

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-31 - Stegge 35, 48683 Ahaus
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

danuar  |Februar |Mérz 1April IMai 1duni
1]08:41 | 08:14 | 07:20 | 07:09 ] 06:04 06:44 (WEA Z2-LF-06) | 05:18 05:47 (WEA Z2-LF-09)
|16:30  |17:18 | 20:05 ]20:56 14 06:58 (WEA Z2-LF-06) | 21:42 28 06:26 (WEA Z2-LF-11)
2]08:41  [08:13 |0 07:46 (WEA 1) | 07:07 ] 06:02 06:45 (WEA Z2-LF-06) | 05:18 05:46 (WEA Z2-LF-00)
|16:31  |17:20 |1 9 07:55 (WEA 1) | 20:07 ]20:58 11 06:56 (WEA Z2-LF-06) | 21:44 28  06:25 (WEA Z2-LF-11)
3]08:41  |08:11 | 07:16 07:42 (WEA 1) | 07:05 | 06:00 06:46 (WEA Z2-LF-06) | 05:17 05:46 (WEA Z2-LF-09)
]16:32  |17:22 | 18:14 15 07:57 (WEA1) | 20:08 ]21:00 8 06:54 (WEA Z2-LF-06) | 21:45 ~ 29  06:26 (WEA Z2-LF-11)
4]08:41  |08:09 |07:14 07:40 (WEA 1) | 07:02 | 05:58 ] 05:16 05:45 (WEA Z2-LF-00)
|16:33  |17:24 | 18:16 19 07:59 (WEA 1) | 20:10 | 21:01 |21:46 30  06:26 (WEA Z2-LF-11)
5]08:41 | 08:08 | 07:12 07:39 (WEA 1) | 07:00 | 05:57 ] 05:15 05:45 (WEA Z2-LF-09)
116:35  |17:26 | 18:18 22 08:01 (WEA1) | 20:12 | 21:03 ]21:47 30  06:26 (WEA Z2-LF-11)
6]08:40 | 08:06 | 07:09 07:38 (WEA 1) | 06:58 07:32 (WEA Z2-LF-13) | 05:55 ] 05:15 05:44 (WEA Z2-LF-00)
|16:36  |17:28 | 18:19 24  08:02 (WEA1) | 20:13 7 07:39 (WEA Z2-LF-13) | 21:05 |21:48 31  06:26 (WEA Z2-LF-11)
7]08:40 | 08:04 | 07:07 07:36 (WEA 1) | 06:56 07:28 (WEA Z2-LF-13) | 05:53 ] 05:14 05:44 (WEA Z2-LF-09)
|16:37  |17:30  |18:21 26 08:02 (WEA1) | 20:15 12 07:40 (WEA Z2-LF-13) | 21:06 ]21:49 31  06:26 (WEA Z2-LF-11)
8]08:40  |08:03 | 07:05 07:36 (WEA 1) | 06:53 07:27 (WEA Z2-LF-13) | 05:51 ] 05:14 05:43 (WEA Z2-LF-09)
|16:39  |17:31 | 18:23 26 08:02 (WEA1) | 20:17 15  07:42 (WEA Z2-LF-13) | 21:08 |21:50 31  06:25 (WEA Z2-LF-11)
9]08:39 | 08:01 | 07:03 07:36 (WEA 1) | 06:51 07:26 (WEA Z2-LF-13) | 05:49 ] 05:13 05:43 (WEA Z2-LF-09)
]16:40  |17:33 | 18:25 26 08:02 (WEA1) | 20:19 17  07:43 (WEA Z2-LF-13) | 21:10 ]21:50 31  06:26 (WEA Z2-LF-11)
10|08:39  |07:59 | 07:00 07:35 (WEA 1) | 06:49 07:25 (WEA Z2-LF-13) | 05:48 ] 05:13 05:43 (WEA Z2-LF-09)
|16:41  |17:35 | 18:27 27 08:02(WEA1) | 20:20 18  07:43 (WEA Z2-LF-13) | 21:11 |21:51 31 06:25 (WEA Z2-LF-11)
11]08:38  |07:57 | 06:58 07:35 (WEA 1) | 06:46 07:24 (WEA Z2-LF-13) | 05:46 ] 05:12 05:43 (WEA Z2-LF-09)
|16:43  |17:37 | 18:28 27 08:02(WEA1) | 20:22 18  07:42 (WEA Z2-LF-13) | 21:13 |21:52 30  06:25 (WEA Z2-LF-11)
12]08:37  |07:55 | 06:56 07:35 (WEA 1) | 06:44 07:24 (WEA Z2-LF-13) | 05:44 ] 05:12 05:44 (WEA Z2-LF-09)
|16:44  |17:39 | 18:30 26 08:0L (WEA1) | 20:24 18  07:42 (WEA Z2-LF-13) | 21:14 |21:53 29 06:25 (WEA Z2-LF-11)
13]08:37  |07:53 | 06:53 07:35 (WEA 1) | 06:42 07:24 (WEA Z2-LF-13) | 05:43 ] 05:12 05:44 (WEA Z2-LF-09)
|16:46  |17:41 | 18:32 25 08:00 (WEA1) | 20:26 18  07:42 (WEA Z2-LF-13) | 21:16 |21:53 29 06:25 (WEA Z2-LF-11)
14|08:36  |07:51 | 06:51 07:35 (WEA 1) | 06:40 07:24 (WEA Z2-LF-13) | 05:41 ] 05:11 05:45 (WEA Z2-LF-09)
|16:47  |17:43 | 18:34 24 07:59 (WEA1) | 20:27 17  07:41 (WEA Z2-LF-13) | 21:18 |21:54 28 06:26 (WEA Z2-LF-11)
15]08:35  [07:50 | 06:49 07:36 (WEA 1) | 06:38 07:25 (WEA Z2-LF-13) | 05:39 ] 05:11 05:45 (WEA Z2-LF-09)
|16:49  |17:45 | 18:35 22 O7:58 (WEA1) | 20:20 16  07:41 (WEA Z2-LF-13) | 21:19 |21:55 28 06:26 (WEA Z2-LF-11)
16|08:34 | 07:48 | 06:47 07:37 (WEA 1) | 06:35 07:26 (WEA Z2-LF-13) | 05:38 ] 05:11 05:44 (WEA Z2-LF-09)
|16:50  |17:46 | 18:37 19 07:56 (WEA1) | 20:31 13  07:39 (WEA Z2-LF-13) | 21:21 |21:55 28 06:25 (WEA Z2-LF-11)
17]08:33 | 07:46 | 06:44 07:38 (WEA 1) | 06:33 07:26 (WEA Z2-LF-13) | 05:36 ] 05:11 05:45 (WEA Z2-LF-00)
|16:52  |17:48 | 18:39 16 07:54 (WEA1) | 20:32 11  07:37 (WEA Z2-LF-13) | 21:22 |21:55 26  06:25 (WEA Z2-LF-11)
18]08:32  |07:44 | 06:42 07:41 (WEA 1) | 06:31 07:29 (WEA Z2-LF-13) | 05:35 06:12 (WEA Z2-LF-11) | 05:11 05:45 (WEA Z2-LF-09)
|16:54  |17:50 | 18:41 11 0O7:52 (WEA1) | 20:3¢ 4 07:33 (WEAZ2-LF-13) [ 21:24 7  06:19 (WEA Z2-LF-11) | 21:56 26  06:25 (WEA Z2-LF-11)
19]08:31 | 07:42 | 06:40 ] 06:29 05:33 06:10 (WEA Z2-LF-11) | 05:11 05:46 (WEA Z2-LF-00)
|16:55  |17:52 | 18:42 | 20:36 |21:25 10  06:20 (WEA Z2-LF-11) | 21:56 26  06:26 (WEA Z2-LF-11)
20]08:30 | 07:40 | 06:37 ] 06:27 06:50 (WEA Z2-LF-06) | 05:32 06:09 (WEA Z2-LF-11) | 05:11 05:46 (WEA Z2-LF-09)
|16:57  |17:54 | 18:44 | 20:38 4 06:54 (WEAZ2-LF-06) | 21:27 13  06:22 (WEA Z2-LF-11) | 21:57 26  06:26 (WEA Z2-LF-11)
21]08:20  |07:38 | 06:35 ] 06:25 06:48 (WEA Z2-LF-06) | 05:31 06:08 (WEA Z2-LF-11) | 05:11 05:46 (WEA Z2-LF-00)
|16:59  |17:56 | 18:46 | 20:39 9 06:57 (WEAZ2-LF-06) | 21:28 15  06:23 (WEA Z2-LF-11) | 21:57 26  06:26 (WEA Z2-LF-11)
22]08:28 | 07:35 | 06:33 ] 06:22 06:46 (WEA Z2-LF-06) | 05:29 06:08 (WEA Z2-LF-11) | 05:11 05:46 (WEA Z2-LF-09)
|17:00  |17:58 | 18:48 120:41 13 06:50 (WEA Z2-LF-06) [ 21:30 16  06:24 (WEA Z2-LF-11) | 21:57 26  06:26 (WEA Z2-LF-11)
23]08:27 | 07:33 | 06:30 ] 06:20 06:44 (WEA Z2-LF-06) | 05:28 06:08 (WEA Z2-LF-11) | 05:12 05:46 (WEA Z2-LF-00)
|17:02  |17:59 | 18:49 120:43 16 07:00 (WEA Z2-LF-06) | 21:31 16  06:24 (WEA Z2-LF-11) | 21:57 26  06:26 (WEA Z2-LF-11)
24]08:26 | 07:31 | 06:28 ] 06:18 06:43 (WEA Z2-LF-06) | 05:27 06:07 (WEA Z2-LF-11) | 05:12 05:47 (WEA Z2-LF-09)
|17:04  |18:01 | 18:51 120:44 17  07:00 (WEA Z2-LF-06) [ 21:32 17  06:24 (WEA Z2-LF-11) | 21:57 26  06:27 (WEA Z2-LF-11)
25]08:24 | 07:29 | 06:26 | 06:16 06:43 (WEA Z2-LF-06) | 05:26 06:06 (WEA Z2-LF-11) | 05:12 05:47 (WEA Z2-LF-00)
|17:06  |18:03 | 18:53 |20:46 17  07:00 (WEA Z2-LF-06) | 21:34 18  06:24 (WEA Z2-LF-11) | 21:57 26 06:27 (WEA Z2-LF-11)
26]08:23 | 07:27 | 06:23 ] 06:14 06:42 (WEA Z2-LF-06) | 05:24 06:06 (WEA Z2-LF-11) | 05:13 05:47 (WEA Z2-LF-09)
]17:07  |18:05 | 18:55 120:48 18 07:00 (WEA Z2-LF-06) | 21:35 19  06:25 (WEA Z2-LF-11) | 21:57 28  06:28 (WEA Z2-LF-11)
270822  |07:25 | 06:21 | 06:12 06:42 (WEA Z2-LF-06) | 05:23 06:06 (WEA Z2-LF-11) | 05:13 05:47 (WEA Z2-LF-00)
|17:09  |18:07 | 18:56 120:49 18 07:00 (WEA Z2-LF-06) | 21:36 19  06:25 (WEA Z2-LF-11) | 21:57 28  06:28 (WEA Z2-LF-11)
28]08:20 | 07:23 | 06:19 ] 06:10 06:42 (WEA Z2-LF-06) | 05:22 05:50 (WEA Z2-LF-09) | 05:14 05:47 (WEA Z2-LF-09)
|17:11  |18:09 | 18:58 ]20:51 18  07:00 (WEA Z2-LF-06) | 21:38 21  06:25 (WEA Z2-LF-11) | 21:57 20 06:28 (WEA Z2-LF-11)
29]08:19 | | 07:16 | 06:08 06:42 (WEA Z2-LF-06) | 05:21 05:50 (WEA Z2-LF-00) | 05:14 05:47 (WEA Z2-LF-09)
|17:13 | | 20:00 ]20:53 17 06:59 (WEA Z2-LF-06) | 21:39 23  06:26 (WEA Z2-LF-11) | 21:57 29 06:29 (WEA Z2-LF-11)
30]08:17 | | 07:14 1 06:06 06:42 (WEA Z2-LF-06) | 05:20 05:49 (WEA Z2-LF-09) | 05:15 05:48 (WEA Z2-LF-09)
|17:15 | | 20:01 120:55 16  06:58 (WEA Z2-LF-06) | 21:40 25  06:26 (WEA Z2-LF-11) | 21:57 29 06:29 (WEA Z2-LF-11)
31]08:16 | | 07:12 | | 05:19 05:48 (WEA Z2-LF-00) |
|17:16 | | 20:03 | |21:41 27 06:26 (WEA Z2-LF-11) |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
astr.max.mogl.Beschattung | | | 364 | 347 | 279 | 849

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

oros2023 166 /57 WINAPRO .

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

noxt! engineering GmbH
Dipl.-Ing. (FH) Timm Schaer, M.Sc.
engineering@noxt.de - 1. Mdrz 2023
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-31 - Stegge 35, 48683 Ahaus
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

13uli | August | September | Oktober | Novembej Dezember
11]05:15 05:48 (WEA Z2-LF-09) | 05:52 ] 06:42 07:24 (WEA Z2-LF-13) | 07:32 08:14 (WEA 1) | 07:26 | 08:17
121:57 29 06:29 (WEA Z2-LF-11) | 21:24 120:22 18 07:42 (WEA Z2-LF-13) | 19:12 26 08:40 (WEA 1) | 17:05 | 16:25
2]05:16 05:48 (WEA Z2-LF-09) | 05:54 | 06:44 07:23 (WEA Z2-LF-13) | 07:33 08:14 (WEA 1) | 07:28 | 08:19
|21:56 30  06:30 (WEA Z2-LF-11) | 21:23 120:20 18 07:41 (WEA Z2-LF-13) | 19:10 26  08:40 (WEA 1) | 17:03 | 16:24
3105:17 05:49 (WEA Z2-LF-09) | 05:55 | 06:46 07:24 (WEA Z2-LF-13) | 07:35 08:12 (WEA 1) | 07:30 | 08:20
121:56 30  06:31 (WEA Z2-LF-11) | 21:21 120:17 17 07:41 (WEA Z2-LF-13) | 19:07 28 08:40 (WEA 1) | 17:02 | 16:23
4 05:17 05:48 (WEA Z2-LF-09) | 05:57 | 06:47 07:24 (WEA Z2-LF-13) | 07:37 08:12 (WEA 1) | 07:31 | 08:22
|21:55 32 06:31 (WEA Z2-LF-11) | 21:19 120:15 15  07:39 (WEA Z2-LF-13) | 19:05 27  08:39 (WEA 1) | 17:00 | 16:23
51 05:18 05:49 (WEA Z2-LF-09) | 05:58 | 06:49 07:25 (WEA Z2-LF-13) | 07:39 08:13 (WEA 1) | 07:33 | 08:23
121:55 31 06:31 (WEA Z2-LF-11) | 21:18 120:13 12 07:37 (WEA Z2-LF-13) | 19:03 26  08:39 (WEA 1) | 16:58 | 16:22
6]05:19 05:50 (WEA Z2-LF-09) | 06:00 | 06:51 07:27 (WEA Z2-LF-13) | 07:40 08:13 (WEA 1) | 07:35 | 08:24
|21:54 31 06:32 (WEA Z2-LF-11) | 21:16 | 20:10 7 07:34 (WEA Z2-LF-13) | 19:00 26 08:39 (WEA 1) | 16:56 | 16:22
7105:20 05:51 (WEA Z2-LF-09) | 06:02 | 06:52 | 07:42 08:13 (WEA 1) | 07:37 | 08:26
|21:54 31 06:32 (WEA Z2-LF-11) | 21:14 | 20:08 118:58 24 08:37 (WEA1) | 16:55 | 16:21
8] 05:21 05:52 (WEA Z2-LF-09) | 06:03 | 06:54 | 07:44 08:13 (WEA 1) | 07:39 | 08:27
|21:53 31 06:33 (WEA Z2-LF-11) | 21:12 | 20:06 |18:56 23  08:36 (WEA1) | 16:53 | 16:21
9]05:22 05:53 (WEA Z2-LF-09) | 06:05 06:58 (WEA Z2-LF-06) | 06:55 | 07:45 08:14 (WEA 1) | 07:41 | 08:28
|21:52 29 06:33 (WEA Z2-LF-11) | 21:10 3 07:01 (WEA Z2-LF-06) | 20:03 |18:54 21 08:35(WEA1) | 16551 | 16:21
10 | 05:23 05:54 (WEA Z2-LF-09) | 06:06 06:54 (WEA Z2-LF-06) | 06:57 | 07:47 08:16 (WEA 1) | 07:42 | 08:29
|21:52 29 06:34 (WEA Z2-LF-11) | 21:08 9 07:03 (WEA Z2-LF-06) | 20:01 |18:51 18  08:34 (WEA1) | 16:50 | 16:20
11| 05:24 05:55 (WEA Z2-LF-09) | 06:08 06:53 (WEA Z2-LF-06) | 06:59 | 07:49 08:17 (WEA 1) | 07:44 | 08:30
|21:51 28 06:34 (WEA Z2-LF-11) | 21:06 12 07:05 (WEA Z2-LF-06) | 19:59 |18:49 13  08:30 (WEA 1) | 16:48 | 16:20
12 | 05:25 05:56 (WEA Z2-LF-09) | 06:10 06:51 (WEA Z2-LF-06) | 07:00 | 07:51 08:21 (WEA 1) | 07:46 | 08:31
| 21:50 26 06:34 (WEA Z2-LF-11) | 21:04 15  07:06 (WEA Z2-LF-06) | 19:57 | 18:47 5 08:26 (WEA 1) | 16:46 | 16:20
13 ] 05:26 05:57 (WEA Z2-LF-09) | 06:11 06:51 (WEA Z2-LF-06) | 07:02 1 07:52 |07:48 | 08:32
| 21:49 25  06:34 (WEA Z2-LF-11) | 21:02 16  07:07 (WEA Z2-LF-06) | 19:54 | 18:45 | 16:45 | 16:20
14 | 05:27 05:58 (WEA Z2-LF-09) | 06:13 06:50 (WEA Z2-LF-06) | 07:04 | 07:54 |07:49 | 08:33
121:48 24 06:35 (WEA Z2-LF-11) | 21:00 18  07:08 (WEA Z2-LF-06) | 19:52 | 18:42 116:43 | 16:20
15 | 05:28 05:59 (WEA Z2-LF-09) | 06:14 06:49 (WEA Z2-LF-06) | 07:05 1 07:56 107:51 | 08:34
| 21:47 22 06:35 (WEA Z2-LF-11) | 20:58 18  07:07 (WEA Z2-LF-06) | 19:49 | 18:40 | 16:42 | 16:20
16 | 05:30 06:00 (WEA Z2-LF-09) | 06:16 06:49 (WEA Z2-LF-06) | 07:07 | 07:57 |07:53 | 08:35
121:46 20 06:35 (WEA Z2-LF-11) | 20:56 19  07:08 (WEA Z2-LF-06) | 19:47 | 18:38 116:41 | 16:20
17 ] 05:31 06:16 (WEA Z2-LF-11) | 06:18 06:49 (WEA Z2-LF-06) | 07:09 1 07:59 107:55 | 08:36
| 21:45 18  06:34 (WEA Z2-LF-11) | 20:54 18  07:07 (WEA Z2-LF-06) | 19:45 | 18:36 | 16:39 | 16:20
18 | 05:32 06:16 (WEA Z2-LF-11) | 06:19 06:49 (WEA Z2-LF-06) | 07:10 | 08:01 |07:56 | 08:37
|21:44 18 06:34 (WEA Z2-LF-11) | 20:52 18  07:07 (WEA Z2-LF-06) | 19:42 | 18:34 116:38 | 16:21
19 | 05:33 06:17 (WEA Z2-LF-11) | 06:21 06:49 (WEA Z2-LF-06) | 07:12 1 08:03 107:58 | 08:37
| 21:43 18  06:35 (WEA Z2-LF-11) | 20:50 17  07:06 (WEA Z2-LF-06) | 19:40 | 18:32 | 16:37 | 16:21
20 | 05:35 06:17 (WEA Z2-LF-11) | 06:23 06:50 (WEA Z2-LF-06) | 07:13 | 08:04 | 08:00 | 08:38
|21:42 17  06:34 (WEA Z2-LF-11) | 20:48 15  07:05 (WEA Z2-LF-06) | 19:38 | 18:29 116:35 | 16:21
21| 05:36 06:17 (WEA Z2-LF-11) | 06:24 06:51 (WEA Z2-LF-06) | 07:15 | 08:06 108:02 | 08:39
|21:41 17 06:34 (WEA Z2-LF-11) | 20:46 12  07:03 (WEA Z2-LF-06) | 19:35 | 18:27 |16:3¢ | 16:22
22| 05:37 06:18 (WEA Z2-LF-11) | 06:26 06:53 (WEA Z2-LF-06) | 07:17 | 08:08 | 08:03 | 08:39
121:39 15 06:33 (WEA Z2-LF-11) | 20:44 9 07:02 (WEA Z2-LF-06) | 19:33 | 18:25 116:33 | 16:22
23 | 05:39 06:19 (WEA Z2-LF-11) | 06:28 06:56 (WEA Z2-LF-06) | 07:18 | 08:10 1 08:05 | 08:40
|21:38 14 06:33 (WEA Z2-LF-11) | 20:42 1 06:57 (WEA Z2-LF-06) | 19:31 | 18:23 |16:32 | 16:23
24 | 05:40 06:20 (WEA Z2-LF-11) | 06:29 1 07:20 | 08:12 108:07 | 08:40
121:37 12 06:32 (WEA Z2-LF-11) | 20:40 ] 19:28 | 18:2 116:31 | 16:23
25 | 05:42 06:21 (WEA Z2-LF-11) | 06:31 07:32 (WEA Z2-LF-13) | 07:22 08:25 (WEA 1) | 07:13 ] 08:08 | 08:40
| 21:35 9 06:30 (WEA Z2-LF-11) | 20:37 6  07:38 (WEA Z2-LF-13) | 19:26 8 3 (WEA 1) | 17:19 116:30 | 16:24
26 | 05:43 06:24 (WEA Z2-LF-11) | 06:32 07:29 (WEA Z2-LF-13) | 07:23 08:22 (WEA 1) | 07:15 108:10 | 08:41
| 21:34 4 06:28 (WEA Z2-LF-11) | 20:35 11  07:40 (WEA Z2-LF-13) | 19:24 14 6 (WEA 1) | 17:17 116:20 | 16:25
27 | 05:45 | 06:34 07:27 (WEA Z2-LF-13) | 07:25 9 (WEA 1) | 07:17 j08:11 | 08:41
| 21:32 120:33 14 O7:41 (WEAZ2-LF-13) | 19:21 18 08:37 (WEA 1) | 17:15 |16:28 | 16:25
28 | 05:46 1 06:36 07:25 (WEA Z2-LF-13) | 07:27 7 (WEA 1) | 07:19 108:13 | 08:41
] 21:31 120:31 17 07:42 (WEA Z2-LF-13) | 19:19 22 9 (WEA 1) | 17:13 |16:27 | 16:26
29 | 05:48 | 06:37 07:25 (WEA Z2-LF-13) | 07:28 6 (WEA 1) | 07:21 |08:14 | 08:41
| 21:29 | 20:29 17 07:42 (WEA Z2-LF-13) | 19:17 24 0 (WEA 1) | 17:11 | 16:26 | 16:27
30 | 05:49 1 06:39 07:24 (WEA 72-LF-13) | 07:30 5 (WEA 1) | 07:22 ]108:16 | 08:41
| 21:28 | 20:26 18  07:42 (WEA Z2-LF-13) | 19:14 25 0 (WEA 1) | 17:09 | 16:25 | 16:28
31| 05:51 | 06:41 07:24 (WEA Z2-LF-13) | | 07:24 | | 08:41
| 21:26 120:24 18  07:42 (WEA Z2-LF-13) | | 17:07 | ] 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243

astr.max.mogl.Beschattung | 590 | 301 | 198 | 263 | |

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

oros2023 1616 /58 WINAPRO .

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

noxt! engineering GmbH
Dipl.-Ing. (FH) Timm Schaer, M.Sc.
engineering@noxt.de - 1. Mdrz 2023
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Projekt:

NE-2022-03_007 WP Heek

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick

+49 (0)160 40 24 579

Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-32 - Stegge 35a, 48683 Ahaus
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

danuar  |Februar |Mérz 1April IMai 1duni
1]08:41 | 08:14 | 07:20 07:48 (WEA 1) | 07:09 ] 06:04 06:45 (WEA Z2-LF-06) | 05:18 05:47 (WEA Z2-LF-09)
|16:30  |17:18 | 8 07:56 (WEA 1) | 20:05 ]20:56 14 06:59 (WEA Z2-LF-06) | 21:42 28 06:27 (WEA Z2-LF-11)
2]08:41  [08:13 |0 07:45 (WEA 1) | 07:07 ] 06:02 06:46 (WEA Z2-LF-06) | 05:18 05:46 (WEA Z2-LF-00)
|16:31  |17:20 |1 15 08:00 (WEA 1) | 20:07 ]20:58 11 06:57 (WEA Z2-LF-06) | 21:44 29  06:26 (WEA Z2-LF-11)
3]08:41  |08:11 | 07:16 07:42 (WEA 1) | 07:05 | 06:00 06:48 (WEA Z2-LF-06) | 05:17 05:46 (WEA Z2-LF-09)
]16:32  |17:22 | 18:14 19 08:01 (WEA 1) | 20:08 ]21:00 6 06:54 (WEA Z2-LF-06) | 21:45 30  06:27 (WEA Z2-LF-11)
4]08:41  |08:09 |07:14 07:41 (WEA 1) | 07:02 | 05:58 ] 05:16 05:45 (WEA Z2-LF-00)
|16:33  |17:24 | 18:16 21  08:02 (WEA1) | 20:10 | 21:01 |21:46 30  06:26 (WEA Z2-LF-11)
5]08:41 | 08:08 | 07:12 07:40 (WEA 1) | 07:00 07:35 (WEA Z2-LF-13) | 05:57 ] 05:15 05:45 (WEA Z2-LF-09)
116:35  |17:26 | 18:18 23  08:03 (WEA 1) | 20:12 4 07:39 (WEA Z2-LF-13) | 21:03 ]21:47 31  06:27 (WEA Z2-LF-11)
6]08:40 | 08:06 | 07:09 07:39 (WEA 1) | 06:58 07:32 (WEA Z2-LF-13) | 05:55 ] 05:15 05:44 (WEA Z2-LF-00)
|16:36  |17:28 | 18:19 25 08:04 (WEA1) | 20:13 10  07:42 (WEA Z2-LF-13) | 21:05 |21:48 31  06:26 (WEA Z2-LF-11)
7]08:40 | 08:04 | 07:07 07:38 (WEA 1) | 06:56 07:29 (WEA Z2-LF-13) | 05:53 ] 05:14 05:44 (WEA Z2-LF-09)
116:37  |17:30  |18:21 26 08:04 (WEA1) | 20:15 14  07:43 (WEA Z2-LF-13) | 21:06 ]21:49 32 06:27 (WEA Z2-LF-11)
8]08:40  |08:03 | 07:05 07:37 (WEA 1) | 06:53 07:28 (WEA Z2-LF-13) | 05:51 ] 05:14 05:43 (WEA Z2-LF-00)
|16:39  |17:31 | 18:23 27 08:04 (WEA1) | 20:17 16  07:44 (WEA Z2-LF-13) | 21:08 |21:50 32 06:26 (WEA Z2-LF-11)
9]08:39 | 08:01 | 07:03 07:37 (WEA 1) | 06:51 07:27 (WEA Z2-LF-13) | 05:49 ] 05:13 05:44 (WEA Z2-LF-09)
|16:40  |17:33 | 18:25 27 08:04 (WEA1) | 20:19 18  07:45 (WEA Z2-LF-13) | 21:10 ]21:50 32 06:27 (WEA Z2-LF-11)
10|08:39  |07:59 | 07:00 07:36 (WEA 1) | 06:49 07:26 (WEA Z2-LF-13) | 05:48 ] 05:13 05:43 (WEA Z2-LF-09)
|16:41  |17:35 | 18:27 28 08:04 (WEA1) | 20:20 19  07:45 (WEA Z2-LF-13) | 21:11 |21:51 31 06:26 (WEA Z2-LF-11)
11]08:38  |07:57 | 06:58 07:37 (WEA 1) | 06:46 07:25 (WEA Z2-LF-13) | 05:46 ] 05:12 05:44 (WEA Z2-LF-09)
|16:43  |17:37 | 18:28 26 08:03 (WEA1) | 20:22 19  07:44 (WEA Z2-LF-13) | 21:13 |21:52 30  06:26 (WEA Z2-LF-11)
12]08:37  |07:55 | 06:56 07:37 (WEA 1) | 06:44 07:25 (WEA Z2-LF-13) | 05:44 ] 05:12 05:44 (WEA Z2-LF-09)
|16:44  |17:39  |18:30 26 08:03 (WEA1) | 20:24 19  07:44 (WEA Z2-LF-13) | 21:14 |21:53 30  06:26 (WEA Z2-LF-11)
13]08:37  |07:53 | 06:53 07:37 (WEA 1) | 06:42 07:25 (WEA Z2-LF-13) | 05:43 ] 05:12 05:44 (WEA Z2-LF-09)
|16:46  |17:41 | 18:32 24 08:0L(WEA1) | 20:26 18  07:43 (WEA Z2-LF-13) | 21:16 |21:53 29 06:26 (WEA Z2-LF-11)
14|08:36  |07:51 | 06:51 07:38 (WEA 1) | 06:40 07:26 (WEA Z2-LF-13) | 05:41 ] 05:11 05:45 (WEA Z2-LF-09)
|16:47  |17:43 | 18:34 23  08:01(WEA1) | 20:27 17  07:43 (WEA Z2-LF-13) | 21:18 |21:54 28 06:26 (WEA Z2-LF-11)
15]08:35  [07:50 | 06:49 07:39 (WEA 1) | 06:38 07:27 (WEA Z2-LF-13) | 05:39 ] 05:11 05:45 (WEA Z2-LF-09)
|16:49  |17:45  |18:35 20 07:59 (WEA1) | 20:20 15  07:42 (WEA Z2-LF-13) | 21:19 |21:55 28 06:26 (WEA Z2-LF-11)
16|08:34 | 07:48 | 06:47 07:39 (WEA 1) | 06:35 07:28 (WEA Z2-LF-13) | 05:38 ] 05:11 05:44 (WEA Z2-LF-09)
|16:50  |17:46 | 18:37 18 07:57 (WEA1) | 20:31 12  07:40 (WEA Z2-LF-13) | 21:21 |21:55 28 06:26 (WEA Z2-LF-11)
17]08:33  |07:46 | 06:44 07:42 (WEA 1) | 06:33 07:29 (WEA Z2-LF-13) | 05:36 ] 05:11 05:45 (WEA Z2-LF-00)
|16:52  |17:48 | 18:39 13 07:55 (WEA1) | 20:32 8  07:37 (WEA Z2-LF-13) | 21:22 |21:55 28 06:26 (WEA Z2-LF-11)
18]08:32  |07:44 | 06:42 07:48 (WEA 1) | 06:31 ] 05:35 06:13 (WEA Z2-LF-11) | 05:11 05:45 (WEA Z2-LF-09)
|16:54  |17:50 | 18:41 1 07:49 (WEA 1) | 20:34 |21:24 7 06:20 (WEA Z2-LF-11) | 21:56 28 06:26 (WEA Z2-LF-11)
19]08:31 | 07:42 | 06:40 ] 06:29 ] 05:33 06:10 (WEA Z2-LF-11) | 05:11 05:46 (WEA Z2-LF-00)
|16:55  |17:52 | 18:42 | 20:36 21:25 11  06:21 (WEA Z2-LF-11) | 21:56 27  06:27 (WEA Z2-LF-11)
20]08:30 | 07:40 | 06:37 ] 06:27 06:50 (WEA Z2-LF-06) | 05:32 06:09 (WEA Z2-LF-11) | 05:11 05:46 (WEA Z2-LF-09)
|16:57  |17:54 | 18:44 | 20:38 7 06:57 (WEAZ2-LF-06) | 21:27 14  06:23 (WEA Z2-LF-11) | 21:57 27  06:27 (WEA Z2-LF-11)
21]08:20  |07:38 | 06:35 ] 06:25 06:48 (WEA Z2-LF-06) | 05:31 06:09 (WEA Z2-LF-11) | 05:11 05:46 (WEA Z2-LF-00)
|16:59  |17:56 | 18:46 120:39 11  06:50 (WEA Z2-LF-06) | 21:28 15  06:24 (WEA Z2-LF-11) | 21:57 27  06:27 (WEA Z2-LF-11)
22]08:28 | 07:35 | 06:33 ] 06:22 06:46 (WEA Z2-LF-06) | 05:29 06:09 (WEA Z2-LF-11) | 05:11 05:46 (WEA Z2-LF-09)
|17:00  |17:58 | 18:48 120:41 15 07:01 (WEA Z2-LF-06) [ 21:30 16  06:25 (WEA Z2-LF-11) | 21:57 27  06:27 (WEA Z2-LF-11)
23]08:27 | 07:33 | 06:30 ] 06:20 06:45 (WEA Z2-LF-06) | 05:28 06:08 (WEA Z2-LF-11) | 05:12 05:46 (WEA Z2-LF-00)
|17:02  |17:59 | 18:49 120:43 16 07:01 (WEAZ2-LF-06) | 21:31 17  06:25 (WEA Z2-LF-11) | 21:57 27  06:27 (WEA Z2-LF-11)
24]08:26 | 07:31 | 06:28 ] 06:18 06:44 (WEA Z2-LF-06) | 05:27 06:07 (WEA Z2-LF-11) | 05:12 05:47 (WEA Z2-LF-09)
|17:04  |18:01 | 18:51 120:44 18 07:02 (WEA Z2-LF-06) [ 21:32 18  06:25 (WEA Z2-LF-11) | 21:57 27  06:28 (WEA Z2-LF-11)
25]08:24 | 07:29 | 06:26 | 06:16 06:43 (WEA Z2-LF-06) | 05:26 06:07 (WEA Z2-LF-11) | 05:12 05:47 (WEA Z2-LF-00)
|17:06  |18:03 | 18:53 |20:46 19 07:02 (WEA Z2-LF-06) | 21:34 18  06:25 (WEA Z2-LF-11) | 21:57 28  06:28 (WEA Z2-LF-11)
26]08:23 | 07:27 | 06:23 ] 06:14 06:43 (WEA Z2-LF-06) | 05:24 06:07 (WEA Z2-LF-11) | 05:13 05:48 (WEA Z2-LF-09)
]17:07  |18:05 | 18:55 120:48 19 07:02 (WEA Z2-LF-06) | 21:35 19  06:26 (WEA Z2-LF-11) | 21:57 27  06:29 (WEA Z2-LF-11)
270822  |07:25 | 06:21 | 06:12 06:43 (WEA Z2-LF-06) | 05:23 06:07 (WEA Z2-LF-11) | 05:13 05:47 (WEA Z2-LF-09)
|17:09  |18:07 | 18:56 120:49 18 07:01 (WEAZ2-LF-06) | 21:36 19  06:26 (WEA Z2-LF-11) | 21:57 28  06:28 (WEA Z2-LF-11)
28]08:20 | 07:23 | 06:19 ] 06:10 06:43 (WEA Z2-LF-06) | 05:22 05:50 (WEA Z2-LF-09) | 05:14 05:47 (WEA Z2-LF-09)
|17:11  |18:09 | 18:58 ]20:51 18  07:01 (WEA Z2-LF-06) | 21:38 22  06:26 (WEA Z2-LF-11) | 21:57 28  06:28 (WEA Z2-LF-11)
29]08:19 | | 07:16 | 06:08 06:43 (WEA Z2-LF-06) | 05:21 05:50 (WEA Z2-LF-09) | 05:14 05:48 (WEA Z2-LF-00)
|17:13 | | 20:00 ]20:53 17 07:00 (WEA Z2-LF-06) | 21:39 24  06:27 (WEA Z2-LF-11) | 21:57 29 06:29 (WEA Z2-LF-11)
30]08:17 | | 07:14 1 06:06 06:44 (WEA Z2-LF-06) | 05:20 05:49 (WEA Z2-LF-09) | 05:15 05:48 (WEA Z2-LF-09)
|17:15 | | 20:01 120:55 15  06:50 (WEA Z2-LF-06) | 21:40 26  06:27 (WEA Z2-LF-11) | 21:57 29 06:30 (WEA Z2-LF-11)
31]08:16 | | 07:12 | | 05:19 05:48 (WEA Z2-LF-00) |
|17:16 | | 20:03 | |21:41 27 06:27 (WEA Z2-LF-11) |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
| | |

astr.max.mogl.Beschattung | 370 362 | 284 | 866

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

oros2023 1616 /5 WINAPRO .

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

noxt! engineering GmbH
Dipl.-Ing. (FH) Timm Schaer, M.Sc.
engineering@noxt.de - 1. Mdrz 2023
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Projekt:

NE-2022-03_007 WP Heek

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick

+49 (0)160 40 24 579

Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-32 - Stegge 35a, 48683 Ahaus
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

13uli | August | September | Oktober | Novembej Dezember
11]05:15 05:48 (WEA Z2-LF-09) | 05:52 ] 06:42 07:25 (WEA Z2-LF-13) | 07:32 08:16 (WEA 1) | 07:26 | 08:17
121:57 30  06:30 (WEA Z2-LF-11) | 21:24 120:22 19 07:44 (WEA Z2-LF-13) | 19:12 26 08:42 (WEA 1) | 17:05 | 16:25
2]05:16 05:48 (WEA Z2-LF-09) | 05:54 | 06:44 07:24 (WEA Z2-LF-13) | 07:33 08:16 (WEA 1) | 07:28 | 08:19
|21:56 31 06:31 (WEA Z2-LF-11) | 21:23 120:20 19 07:43 (WEA Z2-LF-13) | 19:10 26  08:42 (WEA 1) | 17:03 | 16:24
3105:17 05:49 (WEA Z2-LF-09) | 05:55 | 06:46 07:25 (WEA Z2-LF-13) | 07:35 08:14 (WEA 1) | 07:30 | 08:20
121:56 31 06:32 (WEA Z2-LF-11) | 21:21 120:17 18 07:43 (WEA Z2-LF-13) | 19:07 27 08:41 (WEA1) | 17:02 | 16:23
4 05:17 05:48 (WEA Z2-LF-09) | 05:57 | 06:47 07:25 (WEA Z2-LF-13) | 07:37 08:14 (WEA 1) | 07:31 | 08:22
|21:55 31 06:31 (WEA Z2-LF-11) | 21:19 120:15 16 07:41 (WEA Z2-LF-13) | 19:05 27  08:41 (WEA1) | 17:00 | 16:23
51 05:18 05:49 (WEA Z2-LF-09) | 05:58 | 06:49 07:26 (WEA Z2-LF-13) | 07:39 08:14 (WEA 1) | 07:33 | 08:23
121:55 32 06:32 (WEA Z2-LF-11) | 21:18 120:13 14 07:40 (WEA Z2-LF-13) | 19:03 27  08:41 (WEA 1) | 16:58 | 16:22
6]05:19 05:50 (WEA Z2-LF-09) | 06:00 | 06:51 07:27 (WEA Z2-LF-13) | 07:40 08:14 (WEA 1) | 07:35 | 08:24
|21:54 32 06:33 (WEA Z2-LF-11) | 21:16 120:10 11 07:38 (WEA Z2-LF-13) | 19:00 27  08:41 (WEA 1) | 16:56 | 16:22
7105:20 05:51 (WEA Z2-LF-09) | 06:02 | 06:52 07:30 (WEA Z2-LF-13) | 07:42 08:14 (WEA 1) | 07:37 | 08:26
|21:54 31 06:33 (WEA Z2-LF-11) | 21:14 | 20:08 4 07:34 (WEA Z2-LF-13) | 18:58 26  08:40 (WEA 1) | 16:55 | 16:21
8] 05:21 05:52 (WEA Z2-LF-09) | 06:03 | 06:54 | 07:44 08:14 (WEA 1) | 07:39 | 08:27
|21:53 31 06:34 (WEA Z2-LF-11) | 21:12 | 20:06 |18:56 25 08:39 (WEA1) | 16:53 | 16:21
9]05:22 05:53 (WEA Z2-LF-09) | 06:05 ] 06:55 | 07:45 08:15 (WEA 1) | 07:41 | 08:28
|21:52 30 06:34 (WEA Z2-LF-11) | 21:10 | 20:03 |18:54 23 08:38 (WEA1) | 16551 | 16:21
10 | 05:23 05:54 (WEA Z2-LF-09) | 06:06 06:56 (WEA Z2-LF-06) | 06:57 | 07:47 08:16 (WEA 1) | 07:42 | 08:29
|21:52 30 06:35 (WEA Z2-LF-11) | 21:08 8  07:04 (WEA Z2-LF-06) | 20:01 |18:51 21 08:37 (WEA1) | 16:50 | 16:20
11| 05:24 05:55 (WEA Z2-LF-09) | 06:08 06:54 (WEA Z2-LF-06) | 06:59 | 07:49 08:17 (WEA 1) | 07:44 | 08:30
|21:51 29 06:35 (WEA Z2-LF-11) | 21:06 12 07:06 (WEA Z2-LF-06) | 19:59 |18:49 17 08:34 (WEA 1) | 16148 | 16:20
12 | 05:25 05:56 (WEA Z2-LF-09) | 06:10 06:52 (WEA Z2-LF-06) | 07:00 | 07:51 08:19 (WEA 1) | 07:46 | 08:31
| 21:50 28  06:35 (WEA Z2-LF-11) | 21:04 15  07:07 (WEA Z2-LF-06) | 19:57 | 18:47 13 08:32 (WEA 1) | 16:46 | 16:20
13 ] 05:26 05:57 (WEA Z2-LF-09) | 06:11 06:52 (WEA Z2-LF-06) | 07:02 1 07:52 |07:48 | 08:32
| 21:49 26 06:35 (WEA Z2-LF-11) | 21:02 16  07:08 (WEA Z2-LF-06) | 19:54 | 18:45 | 16:45 | 16:20
14 | 05:27 05:58 (WEA Z2-LF-09) | 06:13 06:52 (WEA Z2-LF-06) | 07:04 | 07:54 |07:49 | 08:33
121:48 25 06:35 (WEA Z2-LF-11) | 21:00 17  07:09 (WEA Z2-LF-06) | 19:52 | 18:42 116:43 | 16:20
15 | 05:28 05:59 (WEA Z2-LF-09) | 06:14 06:50 (WEA Z2-LF-06) | 07:05 1 07:56 107:51 | 08:34
| 21:47 23 06:35 (WEA Z2-LF-11) | 20:58 18  07:08 (WEA Z2-LF-06) | 19:49 | 18:40 | 16:42 | 16:20
16 | 05:30 06:00 (WEA Z2-LF-09) | 06:16 06:51 (WEA Z2-LF-06) | 07:07 | 07:57 |07:53 | 08:35
121:46 20 06:35 (WEA Z2-LF-11) | 20:56 18  07:09 (WEA Z2-LF-06) | 19:47 | 18:38 116:41 | 16:20
17 ] 05:31 06:16 (WEA Z2-LF-11) | 06:18 06:50 (WEA Z2-LF-06) | 07:09 1 07:59 107:55 | 08:36
| 21:45 19  06:35 (WEA Z2-LF-11) | 20:54 18  07:08 (WEA Z2-LF-06) | 19:45 | 18:36 | 16:39 | 16:20
18 | 05:32 06:16 (WEA Z2-LF-11) | 06:19 06:50 (WEA Z2-LF-06) | 07:10 | 08:01 |07:56 | 08:37
|21:44 19  06:35 (WEA Z2-LF-11) | 20:52 18  07:08 (WEA Z2-LF-06) | 19:42 | 18:34 116:38 | 16:21
19 | 05:33 06:17 (WEA Z2-LF-11) | 06:21 06:50 (WEA Z2-LF-06) | 07:12 1 08:03 107:58 | 08:37
| 21:43 19  06:36 (WEA Z2-LF-11) | 20:50 17  07:07 (WEA Z2-LF-06) | 19:40 | 18:32 | 16:37 | 16:21
20 | 05:35 06:18 (WEA Z2-LF-11) | 06:23 06:51 (WEA Z2-LF-06) | 07:13 | 08:04 | 08:00 | 08:38
|21:42 17 06:35 (WEA Z2-LF-11) | 20:48 16  07:07 (WEA Z2-LF-06) | 19:38 | 18:29 116:35 | 16:21
21 05:36 06:18 (WEA Z2-LF-11) | 06:24 06:51 (WEA Z2-LF-06) | 07:15 1 08:06 108:02 | 08:39
|21:41 17 06:35 (WEA Z2-LF-11) | 20:46 14  07:05 (WEA Z2-LF-06) | 19:35 | 18:27 |16:3¢ | 16:22
22| 05:37 06:18 (WEA Z2-LF-11) | 06:26 06:53 (WEA Z2-LF-06) | 07:17 | 08:08 | 08:03 | 08:39
121:39 16 06:34 (WEA Z2-LF-11) | 20:44 11  07:04 (WEA Z2-LF-06) | 19:33 | 18:25 116:33 | 16:22
23 | 05:39 06:20 (WEA Z2-LF-11) | 06:28 06:54 (WEA Z2-LF-06) | 07:18 | 08:10 1 08:05 | 08:40
|21:38 14 06:34 (WEA Z2-LF-11) | 20:42 7 07:01 (WEA Z2-LF-06) | 19:31 | 18:23 |16:32 | 16:23
24 | 05:40 06:20 (WEA Z2-LF-11) | 06:29 1 07:20 | 08:12 108:07 | 08:40
121:37 13 06:33 (WEA Z2-LF-11) | 20:40 ] 19:28 | 18:21 116:31 | 16:23
25 | 05:42 06:21 (WEA Z2-LF-11) | 06:31 | 07:22 | 07:13 ] 08:08 | 08:40
|21:35 10 06:31 (WEA Z2-LF-11) | 20:37 | 19:26 | 17:19 116:30 | 16:24
26 | 05:43 06:24 (WEA Z2-LF-11) | 06:32 07:31 (WEA Z2-LF-13) | 07:23 08:26 (WEA 1) | 07:15 108:10 | 08:41
| 21:34 6  06:30 (WEA Z2-LF-11) | 20:35 9 07:40 (WEA Z2-LF-13) | 19:24 10 08:36 (WEA 1) | 17:17 116:20 | 16:25
27 | 05:45 | 06:34 07:30 (WEA Z2-LF-13) | 07:25 08:22 (WEA 1) | 07:17 j08:11 | 08:41
| 21:32 120:33 12 07:42 (WEAZ2-LF-13) [ 19:21 16 08:38 (WEA 1) | 17:15 |16:28 | 16:25
28 | 05:46 1 06:36 07:27 (WEA Z2-LF-13) | 07:27 0 (WEA 1) | 07:19 108:13 | 08:41
| 21:31 120:31 16 07:43 (WEA Z2-LF-13) | 19:19 20 0 (WEA 1) | 17:13 |16:27 | 16:26
29 | 05:48 | 06:37 07:27 (WEA Z2-LF-13) | 07:28 9 (WEA 1) | 07:21 |08:14 | 08:41
| 21:29 | 20:29 17 07:44 (WEA Z2-LF-13) | 19:17 22 1 (WEA 1) | 17:11 | 16:26 | 16:27
30 | 05:49 1 06:39 07:25 (WEA Z2-LF-13) | 07:30 7 (WEA 1) | 07:22 ]108:16 | 08:41
| 21:28 120:26 18  07:43 (WEA Z2-LF-13) | 19:14 24 1 (WEA 1) | 17:09 |16:25 | 16:28
31| 05:51 | 06:41 07:25 (WEA Z2-LF-13) | | 07:24 | | 08:41
| 21:26 120:24 19 07:44 (WEA Z2-LF-13) | | 17:07 | ] 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243

astr.max.mogl.Beschattung | 610 | 296 | 193 | 285 | |

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

oros2023 1616760  WINAPRO .

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

noxt! engineering GmbH
Dipl.-Ing. (FH) Timm Schaer, M.Sc.
engineering@noxt.de - 1. Mdrz 2023
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-33 - Lasterfeld 14, 48599 Gronau (Westfalen)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Jdanuar  |Februar IMarz 1April 1duni
1]08:41 08:14 07:20 07:50 (WEA 1) | 07:09 07:46 (WEA Z2-LF-13) 05:18 05:47 (WEA Z2-LF-09)
16:30 17:18 18:10 24 08:14 (WEA 1) | 20:05 3 07:49 (WEA Z2-LF-13) 21:42 32 06:32 (WEA Z2-LF-11)
2| 08:41 08:13 07:18 07:49 (WEA 1) | 07:07 07:42 (WEA Z2-LF-13) 05:18 05:46 (WEA Z2-LF-09)
16:31 17:20 18:12 26 08:15 (WEA 1) | 20:07 11 07:53 (WEA Z2-LF-13) 21:44 33 06:32 (WEA Z2-LF-11)
3| 08:41 08:11 07:16 07:48 (WEA 1) | 07:05 07:39 (WEA Z2-LF-13) 05:17 05:46 (WEA Z2-LF-09)
16:32 17:22 18:14 26 08:14 (WEA 1) | 20:08 15  07:54 (WEA Z2-LF-13) 21:45 33 06:32 (WEA Z2-LF-11)
4] 08:41 08:09 07:14 07:47 (WEA 1) | 07:02 07:38 (WEA Z2-LF-13) 05:16 05:46 (WEA Z2-LF-09)
16:33 17:24 18:16 28  08:15 (WEA 1) | 20:10 17  07:55 (WEA Z2-LF-13) 21:46 33 06:32 (WEA Z2-LF-11)
5 08:41 08:08 07:12 07:47 (WEA 1) | 07:00 07:37 (WEA Z2-LF-13) 05:15 05:46 (WEA Z2-LF-09)
16:35 17:26 18:18 28  08:15 (WEA 1) | 20:12 19  07:56 (WEA Z2-LF-13) 21:47 33 06:32 (WEA Z2-LF-11)
6| 08:40 08:06 07:09 07:47 (WEA 1) | 06:58 07:37 (WEA Z2-LF-13 05:15 05:46 (WEA Z2-LF-09)
16:36 17:28 18:19 28  08:15 (WEA 1) | 20:13 19  07:56 (WEA Z2-LF-13) 21:48 33 06:32 (WEA Z2-LF-11)
7| 08:40 08:04 07:07 07:47 (WEA 1) | 06:56 0 [EA Z2-LF-13, 05:14 05:47 (WEA Z2-LF-09)
16:37 17:30 18:21 27 08:14 (WEA 1) | 20:15 20  07:55 (WEA Z2-LF-13) 21:49 31  06:32 (WEA Z2-LF-11)
8] 08:40 08:03 07:05 07:47 (WEA 1) | 06:53 07:35 (WEA Z2-LF-13 05:14 05:46 (WEA Z2-LF-09)
16:39 17:31 18:23 27 08:14 (WEA 1) | 20:17 20  07:55 (WEA Z2-LF-13) 21:50 31 06:31 (WEA Z2-LF-11)
9| 08:39 08:01 07:03 07:48 (WEA 1) | 06:51 07:36 (WEA Z2-LF-13) 05:13 05:47 (WEA Z2-LF-09)
16:40 17:33 18:25 25  08:13 (WEA 1) | 20:19 19  07:55 (WEA Z2-LF-13) 21:50 30 06:31 (WEA Z2-LF-11)
10 | 08:39 07:59 07:00 07:47 (WEA 1) | 06:49 07:36 (WEA Z2-LF-13) 05:13 05:46 (WEA Z2-LF-09)
16:41 17:35 18:27 24 08:11 (WEA 1) | 20:20 18  07:54 (WEA Z2-LF-13) 21:51 29  06:30 (WEA Z2-LF-11)
11| 08:38 07:57 06:58 07:49 (WEA 1) | 06:46 07:36 (WEA Z2-LF-13 05:12 05:47 (WEA Z2-LF-09)
16:43 17:37 18:28 21 08:10 (WEA 1) | 20:22 16  07:52 (WEA Z2-LF-13) 21:52 28 06:30 (WEA Z2-LF-11)
12 | 08:37 07:55 06:56 07:50 (WEA 1) | 06:44 07:37 (WEA Z2-LF-13) 05:12 05:47 (WEA Z2-LF-09)
16:44 17:39 18:30 19 08:09 (WEA 1) | 20:24 14  07:51 (WEA Z2-LF-13) 21:53 27 06:30 (WEA Z2-LF-11)
13 | 08:37 07:53 06:53 07:51 (WEA 1) | 06:42 0 [EA Z2-LF-13, 05:12 05:48 (WEA Z2-LF-09)
16:46 17:41 18:32 15  08:06 (WEA 1) | 20:25 10  07:49 (WEA Z2-LF-13) 21:53 25  06:30 (WEA Z2-LF-11)
14| 08:36 07:51 06:51 07:55 (WEA 1) | 06:40 07:43 (WEA Z2-LF-13) 05:11 05:48 (WEA Z2-LF-09)
16:47 17:43 18:34 7 08:02 (WEA 1) | 20:27 2 07:45 (WEA Z2-LF-13) 21:54 25  06:30 (WEA Z2-LF-11)
15 08:35 07:50 06:49 06:38 06:19 (WEA Z2-LF-11) | 05:11 05:47 (WEA Z2-LF-09)
16:49 17:45 18:35 20:29 6  06:25 (WEA Z2-LF-11) | 21:55 25 06:29 (WEA Z2-LF-11)
16 | 08:34 07:48 06:47 06:35 06:16 (WEA Z2-LF-11) | 05:11 05:48 (WEA Z2-LF-09)
16:50 17:46 18:37 20:31 11 06:27 (WEA Z2-LF-11) | 21:55 23 06:29 (WEA Z2-LF-11)
17 08:33 07:46 06:44 06:33 06:57 (WEA Z2-LF-06) 06:15 (WEA Z2-LF-11) | 05:11 05:48 (WEA Z2-LF-09)
16:52 17:48 18:39 20:32 10  07:07 (WEA Z2-LF-06) 13 06:28 (WEA Z2-LF-11) | 21:55 21 06:28 (WEA Z2-LF-11)
18| 08:32 07:44 06:42 06:31 06:55 (WEA Z2-LF-06) 06:15 (WEA Z2-LF-11) | 05:11 05:48 (WEA Z2-LF-09)
16:54 17:50 18:41 20:34 13 07:08 (WEA Z2-LF-06) 15  06:30 (WEA Z2-LF-11) | 21:56 21 06:28 (WEA Z2-LF-11)
19 | 08:31 07:42 06:40 06:29 06:53 (WEA Z2-LF-06) 06:13 (WEA Z2-LF-11) | 05:11 05:49 (WEA Z2-LF-09)
16:55 17:52 18:42 20:36 16  07:09 (WEA Z2-LF-06) 17 06:30 (WEA Z2-LF-11) | 21:56 20  06:29 (WEA Z2-LF-11)
20 | 08:30 07:40 06:37 06:27 06:52 (WEA Z2-LF-06) 06:13 (WEA Z2-LF-11) | 05:11 05:50 (WEA Z2-LF-09)
16:57 17:54 18:44 20:38 18  07:10 (WEA Z2-LF-06) 18  06:31 (WEA Z2-LF-11) | 21:57 20  06:29 (WEA Z2-LF-11)
21]08:29 07:37 06:35 06:25 06:52 (WEA Z2-LF-06) 06:13 (WEA Z2-LF-11) | 05:11 05:50 (WEA Z2-LF-09)
16:59 17:56 18:46 20:39 18  07:10 (WEA Z2-LF-06) 18  06:31 (WEA Z2-LF-11) | 21:57 20  06:29 (WEA Z2-LF-11)
22 08:28 07:35 06:33 06:22 -LF-06) 06:13 (WEA Z2-LF-11) | 05:11 05:50 (WEA Z2-LF-09)
17:00 17:58 18:48 20:41 19 -LF-06) 19  06:32 (WEA Z2-LF-11) | 21:57 20  06:29 (WEA Z2-LF-11)
23] 08:27 07:33 06:30 06:20 -LF-06) 06:13 (WEA Z2-LF-11) | 05:12 05:49 (WEA Z2-LF-09)
17:02 17:59 18:49 20:43 19 -LF-06) 19  06:32 (WEA Z2-LF-11) | 21:57 20  06:29 (WEA Z2-LF-11)
24| 08:26 07:31 06:28 06:18 -LF-06) 06:12 (WEA Z2-LF-11) | 05:12 05:50 (WEA Z2-LF-09)
17:04 18:01 18:51 20:44 19  07:10 (WEA Z2-LF-06) 20  06:32 (WEA Z2-LF-11) | 21:57 21 06:30 (WEA Z2-LF-11)
25 08:24 07:29 07:57 (WEA 1) | 06:26 06:16 06:51 (WEA Z2-LF-06) 05:53 (WEA Z2-LF-09) | 05:12 05:50 (WEA Z2-LF-09)
17:06 18:03 11 08:08 (WEA 1) | 18:53 20:46 18 -LF-06) 21 06:32 (WEA Z2-LF-11) | 21:57 21 06:30 (WEA Z2-LF-11)
26 | 08:23 07:27 07:55 (WEA 1) | 06:23 06:14 -LF-06) 05:52 (WEA Z2-LF-09) | 05:13 05:51 (WEA Z2-LF-09)
17:07 18:05 16  08:11 (WEA 1) | 18:55 20:48 18 t -LF-06) 24 06:32 (WEA Z2-LF-11) | 21:57 23 06:32 (WEA Z2-LF-11)
27| 08:22 07:25 07:52 (WEA 1) | 06:21 06:12 06:52 (WEA Z2-LF-06) 05:51 (WEA Z2-LF-09) | 05:13 05:51 (WEA Z2-LF-09)
17:09 18:07 19 08:11 (WEA 1) | 18:56 20:49 16  07:08 (WEA Z2-LF-06) 27 06:32 (WEA Z2-LF-11) | 21:57 23 06:32 (WEA Z2-LF-11)
28| 08:20 07:23 07:51 (WEA 1) | 06:19 06:10 06:52 (WEA Z2-LF-06) 05:50 (WEA Z2-LF-09) | 05:14 05:50 (WEA Z2-LF-09)
17:11 18:09 22 08:13 (WEA 1) | 18:58 20:51 14  07:06 (WEA Z2-LF-06) 29  06:32 (WEA Z2-LF-11) | 21:57 25  06:32 (WEA Z2-LF-11)
29| 08:19 07:16 06:08 06:54 (WEA Z2-LF-06) 05:50 (WEA Z2-LF-09) | 05:14 05:51 (WEA Z2-LF-09)
17:13 20:00 20:53 11  07:05 (WEA Z2-LF-06) 30  06:33 (WEA Z2-LF-11) | 21:57 25  06:33 (WEA Z2-LF-11)
30| 08:17 07:14 06:06 06:56 (WEA Z2-LF-06) 05:49 (WEA Z2-LF-09) | 05:15 05:51 (WEA Z2-LF-09)
17:15 20:01 20:55 6  07:02 (WEA Z2-LF-06) 32 06:33 (WEA Z2-LF-11) | 21:57 27 06:34 (WEA Z2-LF-11)
31 08:16 07:12 05:48 (WEA Z2-LF-09)
17:16 20:03 33 06:33 (WEA Z2-LF-11)
Sonnenscheinstunden | 258 277 367 416 500
astr.max.mogl.Beschattung 68 325 418 352 778
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-33 - Lasterfeld 14, 48599 Gronau (Westfalen)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

13uli | August | September | Oktober | Novembej Dezember
11]05:15 05:51 (WEA Z2-LF-09) | 05:52 ] 06:42 07:36 (WEA Z2-LF-13) | 07:32 08:30 (WEA 1) | 07:26 | 08:17
121:57 28  06:34 (WEA Z2-LF-11) | 21:24 120:22 16 07:52 (WEA Z2-LF-13) | 19:12 17  08:47 (WEA 1) | 17:05 | 16:25
2]05:16 05:52 (WEA Z2-LF-09) | 05:54 | 06:44 07:34 (WEA Z2-LF-13) | 07:33 08:28 (WEA 1) | 07:28 | 08:19
|21:56 28 06:35 (WEA Z2-LF-11) | 21:23 120:20 18 07:52 (WEA Z2-LF-13) | 19:10 21  08:49 (WEA 1) | 17:03 | 16:24
3105:17 05:52 (WEA Z2-LF-09) | 05:55 | 06:46 07:34 (WEA Z2-LF-13) | 07:35 08:26 (WEA 1) | 07:30 | 08:20
121:56 30  06:36 (WEA Z2-LF-11) | 21:21 120:17 19 07:53 (WEA Z2-LF-13) | 19:07 23  08:49 (WEA 1) | 17:02 | 16:23
4 05:17 05:51 (WEA Z2-LF-09) | 05:57 | 06:47 07:32 (WEA Z2-LF-13) | 07:37 08:25 (WEA 1) | 07:31 | 08:22
|21:55 31 06:36 (WEA Z2-LF-11) | 21:19 120:15 20  07:52 (WEA Z2-LF-13) | 19:05 25 08:50 (WEA 1) | 17:00 | 16:23
51 05:18 05:52 (WEA Z2-LF-09) | 05:58 | 06:49 07:33 (WEA Z2-LF-13) | 07:39 08:24 (WEA 1) | 07:33 | 08:23
121:55 32 06:37 (WEA Z2-LF-11) | 21:18 120:13 19 07:52 (WEA Z2-LF-13) | 19:03 26  08:50 (WEA 1) | 16:58 | 16:22
6]05:19 05:52 (WEA Z2-LF-09) | 06:00 | 06:51 07:32 (WEA Z2-LF-13) | 07:40 08:24 (WEA 1) | 07:35 | 08:24
|21:54 33 06:38 (WEA Z2-LF-11) | 21:16 120:10 19 07:51 (WEA Z2-LF-13) | 19:00 27  08:51 (WEA 1) | 16:56 | 16:22
7105:20 05:53 (WEA Z2-LF-09) | 06:02 | 06:52 07:32 (WEA Z2-LF-13) | 07:42 08:22 (WEA 1) | 07:37 | 08:26
|21:54 32 06:38 (WEA Z2-LF-11) | 21:14 120:08 19 07:51 (WEA Z2-LF-13) | 18:58 28  08:50 (WEA 1) | 16:55 | 16:21
8] 05:21 05:53 (WEA Z2-LF-09) | 06:03 | 06:54 07:33 (WEA Z2-LF-13) | 07:44 08:22 (WEA 1) | 07:39 | 08:27
|21:53 33 06:39 (WEA Z2-LF-11) | 21:12 120:06 17  07:50 (WEA Z2-LF-13) | 18:56 28 08:50 (WEA 1) | 16:53 | 16:21
9]05:22 05:53 (WEA Z2-LF-09) | 06:05 ] 06:55 07:33 (WEA Z2-LF-13) | 07:45 08:22 (WEA 1) | 07:41 | 08:28
|21:52 35  06:40 (WEA Z2-LF-11) | 21:10 120:03 15 07:48 (WEA Z2-LF-13) | 18:54 28 08:50 (WEA 1) | 16:51 | 16:21
10 | 05:23 05:54 (WEA Z2-LF-09) | 06:06 | 06:57 07:35 (WEA Z2-LF-13) | 07:47 08:22 (WEA 1) | 07:42 | 08:29
|21:52 34 06:40 (WEA Z2-LF-11) | 21:08 120:01 11 07:46 (WEA Z2-LF-13) | 18:51 28  08:50 (WEA 1) | 16:50 | 16:20
11| 05:24 05:55 (WEA Z2-LF-09) | 06:08 ] 06:59 07:38 (WEA Z2-LF-13) | 07:49 08:22 (WEA 1) | 07:44 | 08:30
|21:51 34 06:41 (WEA Z2-LF-11) | 21:06 | 19:59 4 07:42 (WEA Z2-LF-13) | 18:49 26  08:48 (WEA 1) | 16:48 | 16:20
12 | 05:25 05:56 (WEA Z2-LF-09) | 06:10 | 07:00 | 07:51 08:22 (WEA 1) | 07:46 | 08:31
| 21:50 32 06:41 (WEA Z2-LF-11) | 21:04 | 19:56 | 18:47 26 08:48 (WEA 1) | 16:46 | 16:20
13 ] 05:26 05:57 (WEA Z2-LF-09) | 06:11 07:04 (WEA Z2-LF-06) | 07:02 1 07:52 08:23 (WEA 1) | 07:48 | 08:32
|21:49 31 06:41 (WEA Z2-LF-11) | 21:02 7 07:11 (WEA Z2-LF-06) | 19:54 |18:45 24 08:47 (WEA1) | 16145 | 16:20
14 | 05:27 05:58 (WEA Z2-LF-09) | 06:13 07:02 (WEA Z2-LF-06) | 07:04 | 07:54 08:24 (WEA 1) | 07:49 | 08:33
121:48 30 06:41 (WEA Z2-LF-11) | 21:00 12  07:14 (WEA Z2-LF-06) | 19:52 118:42 22 08:46 (WEA1) | 16:43 | 16:20
15 | 05:28 05:59 (WEA Z2-LF-09) | 06:14 07:00 (WEA Z2-LF-06) | 07:05 1 07:56 08:26 (WEA 1) | 07:51 | 08:34
121:47 29 06:42 (WEA Z2-LF-11) | 20:58 14  07:14 (WEA Z2-LF-06) | 19:49 118:40 18 08:44 (WEA1) | 16:42 | 16:20
16 | 05:30 06:00 (WEA Z2-LF-09) | 06:16 06:59 (WEA Z2-LF-06) | 07:07 | 07:57 08:28 (WEA 1) | 07:53 | 08:35
121:46 29 06:42 (WEA Z2-LF-11) | 20:56 17  07:16 (WEA Z2-LF-06) | 19:47 118:38 14 08:42 (WEA1) | 16:41 | 16:20
17 ] 05:31 06:01 (WEA Z2-LF-09) | 06:18 06:58 (WEA Z2-LF-06) | 07:09 1 07:59 08:30 (WEA 1) | 07:55 | 08:36
|21:45 27  06:42 (WEA Z2-LF-11) | 20:54 17  07:15 (WEA Z2-LF-06) | 19:45 | 18:36 7 08:37 (WEA1) | 16:39 | 16:20
18 | 05:32 06:02 (WEA Z2-LF-09) | 06:19 06:57 (WEA Z2-LF-06) | 07:10 | 08:01 |07:56 | 08:37
|21:44 24  06:42 (WEA Z2-LF-11) | 20:52 19  07:16 (WEA Z2-LF-06) | 19:42 | 18:34 116:38 | 16:21
19 | 05:33 06:22 (WEA Z2-LF-11) | 06:21 06:56 (WEA Z2-LF-06) | 07:12 Jo7:58 | 08:37
| 21:43 20  06:42 (WEA Z2-LF-11) | 20:50 20  07:16 (WEA Z2-LF-06) | 19:40 | 16:37 | 16:21
20 | 05:35 06:22 (WEA Z2-LF-11) | 06:23 06:57 (WEA Z2-LF-06) | 07:13 | 08:00 | 08:38
|21:42 20 06:42 (WEA Z2-LF-11) | 20:48 19  07:16 (WEA Z2-LF-06) | 19:38 116:35 | 16:21
21 05:36 06:22 (WEA Z2-LF-11) | 06:24 06:56 (WEA Z2-LF-06) | 07:15 108:02 | 08:39
|21:41 20 06:42 (WEA Z2-LF-11) | 20:46 19  07:15 (WEA Z2-LF-06) | 19:35 |16:3¢ | 16:22
22| 05:37 06:22 (WEA Z2-LF-11) | 06:26 06:56 (WEA Z2-LF-06) | 07:17 | 08:03 | 08:39
121:39 19 06:41 (WEA Z2-LF-11) | 20:44 19 07:15 (WEA Z2-LF-06) | 19:33 116:33 | 16:22
23 | 05:39 06:23 (WEA Z2-LF-11) | 06:28 06:56 (WEA Z2-LF-06) | 07:18 1 08:05 | 08:40
|21:38 19 06:42 (WEA Z2-LF-11) | 20:42 18  07:14 (WEA Z2-LF-06) | 19:31 |16:32 | 16:23
24 | 05:40 06:24 (WEA Z2-LF-11) | 06:29 06:57 (WEA Z2-LF-06) | 07:20 108:07 | 08:40
121:37 17 06:41 (WEA Z2-LF-11) | 20:40 16  07:13 (WEA Z2-LF-06) | 19:28 116:31 | 16:23
25 | 05:42 06:24 (WEA Z2-LF-11) | 06:31 06:59 (WEA Z2-LF-06) | 07:22 ] 08:08 | 08:40
|21:35 16 06:40 (WEA Z2-LF-11) | 20:37 13  07:12 (WEA Z2-LF-06) | 19:26 116:30 | 16:24
26 | 05:43 06:25 (WEA Z2-LF-11) | 06:32 07:00 (WEA Z2-LF-06) | 07:23 108:10 | 08:41
| 21:34 15  06:40 (WEA Z2-LF-11) | 20:35 9 07:09 (WEA Z2-LF-06) | 19:24 | 16:29 | 16:25
27 | 05:45 06:26 (WEA Z2-LF-11) | 06:34 | 07:25 j08:11 | 08:41
|21:32 12 06:38 (WEA Z2-LF-11) | 20:33 | 19:21 |16:28 | 16:25
28 | 05:46 06:27 (WEA Z2-LF-11) | 06:36 | 07:27 108:13 | 08:41
| 21:31 9 06:36 (WEA Z2-LF-11) | 20:31 ] 19:19 |16:27 | 16:26
29 | 05:48 06:32 (WEA Z2-LF-11) | 06:37 07:43 (WEA Z2-LF-13) | 07:28 |08:14 | 08:41
| 21:29 1 06:33 (WEA Z2-LF-11) | 20:29 3 07:46 (WEA Z2-LF-13) | 19:17 | 16:26 | 16:27
30 | 05:49 06:39 07:38 (WEA Z2-LF-13) | 07:30 ]108:16 | 08:41
| 21:28 | 20:26 11 07:49 (WEA Z2-LF-13) | 19:14 13 | 16:25 | 16:28
31| 05:51 | 06:41 07:37 (WEA Z2-LF-13) | | | 08:41
| 21:26 120:24 14 07:51 (WEA Z2-LF-13) | | ] 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 265 | 243

astr.max.mogl.Beschattung | 720 | 247 | 190 388 | |

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-34 - Lasterfeld 20a, 48599 Gronau (Westfalen)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar IMarz 1April |Mai 1Juni
1]08:41 | 08:14 07:20 07:57 (WEA 1) 06:04 06:42 (WEA Z2-LF-03) | 05:18 06:25 (WEA Z2-LF-06)
16:30 17:18 18:10 31 08:28 (WEA 1) 20:56 33 07:38 (WEA Z2-LF-13) | 21:42 15  06:40 (WEA Z2-LF-06)
2]08:41 | 08:13 07:18 07:56 (WEA 1) 06:02 06:43 (WEA Z2-LF-03) | 05:18 06:25 (WEA Z2-LF-06)
16:31 17:20 18:12 33 08:29 (WEA 1) 20:58 27 07:36 (WEA Z2-LF-13) | 21:44 14 06:39 (WEA Z2-LF-06)
3]08:41 | 08:11 07:16 07:55 (WEA 1) 06:00 06:46 (WEA Z2-LF-10) | 05:17 06:27 (WEA Z2-LF-06)
16:32 17:22 18:14 33 08:28 (WEA 1) 21:00 17 07:33 (WEAZ2-LF-13) | 21:45 12 06:39 (WEA Z2-LF-06)
4108:41 | 08:09 07:14 07:39 (WEA 2) 05:58 05:16 06:28 (WEA Z2-LF-06)
16:33 17:24 18:16 40 08:29 (WEA 1) 21:01 21:46 9 06:37 (WEA Z2-LF-06)
5]08:41 | 08:08 07:12 07:35 (WEA 2) 05:56 05:15 06:30 (WEA Z2-LF-06)
16:35 17:26 18:18 48 08:29 (WEA 1) 21:03 21:47 7 06:37 (WEA Z2-LF-06)
6]08:40 | 08:06 07:09 07:33 (WEA 2) 05:55 06:28 (WEA Z2-LF-06) | 05:15
16:36 17:28 18:19 52 08:29 (WEA 1) 21:05 8  06:36 (WEA Z2-LF-06) | 21:48
7]08:40 | 08:04 07:07 07:31 (WEA 2) 05:53 06:25 (WEA Z2-LF-06) | 05:14
16:37 17:30 18:21 55 08:29 (WEA1) 21:06 13 06:38 (WEA Z2-LF-06) | 21:49
8]08:40 | 08:03 07:05 07:30 (WEA 2) 0551 06:23 (WEA Z2-LF-06) | 05:13
16:39 17:31 18:23 57  08:29 (WEA1) 21:08 16  06:39 (WEA Z2-LF-06) | 21:50
9]08:39 | 08:01 07:03 07:30 (WEA 2) 05:49 06:22 (WEA Z2-LF-06) | 05:13 05:43 (WEA Z2-LF-07)
16:40 17:33 18:25 57  08:28 (WEA1) 21:10 19 06:41 (WEA Z2-LF-06) [ 21:50 1 05:44 (WEA Z2-LF-07)
1008:39 | 07:59 07:00 07:28 (WEA 2) 05:48 06:21 (WEA Z2-LF-06) | 05:13 05:42 (WEA Z2-LF-07)
16:41 17:35 18:27 57  08:27 (WEA1) 201:11 21 06:42 (WEA Z2-LF-06) [ 21:51 3 05:45 (WEA Z2-LF-07)
11]08:38 | 07:57 06:58 07:28 (WEA 2) 05:46 06:12 (WEA Z2-LF-08) | 05:12 05:42 (WEA Z2-LF-07)
16:43 17:37 18:28 57  08:26 (WEA 1) 21113 27  06:43 (WEA Z2-LF-06) [ 21:52 4  05:46 (WEA Z2-LF-07)
1208:37 | 07:55 06:56 07:28 (WEA 2) 05:44 06:10 (WEA Z2-LF-08) | 05:12 05:42 (WEA Z2-LF-07)
16:44 17:39 18:30 56  08:26 (WEA 1) 21114 32 06:43 (WEA Z2-LF-06) [ 21:53 4 05:46 (WEA Z2-LF-07)
13]08:37 | 07:53 08:18 (WEA 3) | 06:53 07:27 (WEA 2) 05:43 06:09 (WEA Z2-LF-08) | 05:12 05:42 (WEA Z2-LF-07)
16:46 17:41 8 08:26 (WEA3) |18:32 54  08:24 (WEA1) 21:16 35 06:44 (WEA Z2-LF-06) | 21:53 5  05:47 (WEA Z2-LF-07)
14| 08:36 07:51 08:16 (WEA 3) | 06:51 07:28 (WEA 2) 07:28 (WEA Z2-LF-13) | 05:41 06:07 (WEA Z2-LF-08) | 05:11 05:42 (WEA Z2-LF-07)
16:47 17:43 12 08:28(WEA3) |18:34 50  08:23 (WEA 1) 9 07:37 WEAZ2-LF-13) | 21:18 37  06:44 (WEA Z2-LF-06) | 21:54 6  05:48 (WEA Z2-LF-07)
15 08:35 07:50 08:14 (WEA 3) | 06:49 07:29 (WEA 2) 07:25 (WEA Z2-LF-13) | 05:39 06:06 (WEA Z2-LF-08) | 05:11 05:41 (WEA Z2-LF-07)
16:49 17:45 16 08:30 (WEA3) | 18:35 44  08:21 (WEA 1) 15 07:40 (WEA Z2-LF-13) | 21:19 39 06:45 (WEA Z2-LF-06) | 21554 6  05:47 (WEA Z2-LF-07)
16 | 08:34 07:48 08:12 (WEA 3) | 06:47 07:29 (WEA 2) 07:23 (WEA Z2-LF-13) | 05:38 06:04 (WEA Z2-LF-08) | 05:11 05:41 (WEA Z2-LF-07)
16:50 17:46 19 08:31 (WEA3) |18:37 39  08:18 (WEA1) 18 07:41 (WEAZ2-LF-13) | 21:21 40  06:44 (WEA Z2-LF-06) | 21555 7  05:48 (WEA Z2-LF-07)
17| 08:33 07:46 08:11 (WEA 3) | 06:44 07:30 (WEA 2) 07:20 (WEA Z2-LF-13) | 05:36 06:04 (WEA Z2-LF-08) | 05:11 05:41 (WEA Z2-LF-07)
16:52 17:48 20 08:31(WEA3) |18:39 32  08:16 (WEA 1) 22 07:42 (WEAZ2-LF-13) | 21:22 41  06:45 (WEA Z2-LF-06) | 21555 7  05:48 (WEA Z2-LF-07)
18| 08:32 07:44 08:11 (WEA 3) | 06:42 07:33 (WEA 2) 07:19 (WEA Z2-LF-13) | 05:35 06:04 (WEA Z2-LF-08) | 05:11 05:41 (WEA Z2-LF-07)
16:54 17:50 21 08:32 (WEA3) | 18:41 17  08:11 (WEA1) 23 07:42 WEAZ2-LF-13) | 21:24 41  06:45 (WEA Z2-LF-06) | 21:56 7  05:48 (WEA Z2-LF-07)
19 | 08:31 07:42 08:11 (WEA 3) | 06:40 07:18 (WEA Z2-LF-13) | 05:33 06:04 (WEA Z2-LF-08) | 05:11 05:42 (WEA Z2-LF-07)
16:55 17:52 21 08:32 (WEA3) | 18:42 25 07:43 (WEAZ2-LF-13) | 21:25 40  06:44 (WEA Z2-LF-06) | 21556 7  05:49 (WEA Z2-LF-07)
20]08:30 | 07:40 08:11 (WEA 3) | 06:37 07:18 (WEA Z2-LF-13) | 05:32 06:04 (WEA Z2-LF-08) | 05:11 05:42 (WEA Z2-LF-07)
16:57 17:54 21 08:32 (WEA3) | 18:44 25 07:43 (WEAZ2-LF-13) | 21:27 40  06:44 (WEA Z2-LF-06) | 21557 7  05:49 (WEA Z2-LF-07)
2110829 | 07:37 08:11 (WEA 3) | 06:35 07:17 (WEA Z2-LF-13) | 05:31 06:05 (WEA Z2-LF-08) | 05:11 05:42 (WEA Z2-LF-07)
16:59 17:56 21 08:32 (WEA3) | 18:46 27 07:44 (WEAZ2-LF-13) | 21:28 40  06:45 (WEA Z2-LF-06) | 21557 8 0550 (WEA Z2-LF-07)
22]08:28 | 07:35 08:10 (WEA 3) | 06:33 07:17 (WEA Z2-LF-13) | 05:29 06:05 (WEA Z2-LF-08) | 05:11 05:42 (WEA Z2-LF-07)
17:00 17:58 21 08:31 (WEA3) | 18:48 27 07:44 (WEAZ2-LF-13) | 21:30 40  06:45 (WEA Z2-LF-06) | 21557 7  05:49 (WEA Z2-LF-07)
23|08:27 | 07:33 08:11 (WEA 3) | 06:30 06:48 (WEA Z2-LF-10) | 05:28 06:06 (WEA Z2-LF-08) | 05:12 05:42 (WEA Z2-LF-07)
17:02 17:59 19 08:30 (WEA3) | 18:49 35 07:44 (WEAZ2-LF-13) | 21:31 39 06:45 (WEA Z2-LF-06) | 21557 7  05:49 (WEA Z2-LF-07)
24108:26 | 07:31 6 (WEA 1) | 06:28 06:43 (WEA Z2-LF-03) | 05:27 06:06 (WEA Z2-LF-08) | 05:12 05:43 (WEA Z2-LF-07)
17:04 18:01 24 08:30 (WEA3) | 18:51 40 07:43 (WEA Z2-LF-13) | 21:32 37  06:43 (WEA Z2-LF-06) | 21:57 7 05:50 (WEA Z2-LF-07)
25]08:24 | 07:29 08:04 (WEA 1) | 06:26 06:42 (WEA Z2-LF-03) | 05:26 06:06 (WEA Z2-LF-08) | 05:12 05:43 (WEA Z2-LF-07)
17:06 18:03 24 08:28 (WEA3) | 18:53 42 07:43 (WEAZ2-LF-13) | 21:3¢ 35  06:43 (WEA Z2-LF-06) | 21:57 7 05:50 (WEA Z2-LF-07)
26]08:23 | 07:27 08:02 (WEA 1) | 06:23 06:41 (WEA Z2-LF-03) | 05:24 06:07 (WEA Z2-LF-08) | 05:13 05:44 (WEA Z2-LF-07)
17:07 18:05 25 08:27 (WEA3) | 18:54 43 07:42 (WEAZ2-LF-13) | 21:35 34  06:43 (WEA Z2-LF-06) | 21:57 7  05:51 (WEA Z2-LF-07)
2710822 | 07:25 07:59 (WEA 1) | 06:21 06:40 (WEA Z2-LF-03) | 05:23 06:09 (WEA Z2-LF-08) | 05:13 05:44 (WEA Z2-LF-07)
17:09 18:07 26 08:25 (WEA 1) | 18:56 44 07:42 (WEA Z2-LF-13) | 21:36 29  06:42 (WEA Z2-LF-06) | 21:57 6 05:50 (WEA Z2-LF-07)
28108:20 | 07:23 07:58 (WEA 1) | 06:19 06:40 (WEA Z2-LF-03) | 05:22 06:10 (WEA Z2-LF-08) | 05:14 05:44 (WEA Z2-LF-07)
17:11 18:09 29  08:27 (WEA 1) | 18:58 42 07:41 (WEA Z2-LF-13) | 21:38 26 06:42 (WEA Z2-LF-06) | 21:57 6  05:50 (WEA Z2-LF-07)
29| 08:19 07:16 06:40 (WEA Z2-LF-03) | 05:21 06:23 (WEA Z2-LF-06) | 05:14 05:45 (WEA Z2-LF-07)
17:13 20:00 40  07:40 (WEA Z2-LF-13) | 21:39 19 06:42 (WEA Z2-LF-06) | 21:57 5 05:50 (WEA Z2-LF-07)
30 | 08:17 07:14 06:40 (WEA Z2-LF-03) | 05:20 06:23 (WEA Z2-LF-06) | 05:15 05:46 (WEA Z2-LF-07)
17:15 20:01 36  07:38 (WEA Z2-LF-13) | 21:40 19  06:42 (WEA Z2-LF-06) | 21:57 5  05:51 (WEA Z2-LF-07)
31 08:16 07:12 05:19 06:24 (WEA Z2-LF-06
17:16 20:03 21:41 17 06:41 (WEA Z2-LF-06;
Sonnenscheinstunden | 258 217 367 416 486 500
astr.max.mogl.Beschattung 327 812 513 861 186

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13

DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-34 - Lasterfeld 20a, 48599 Gronau (Westfalen)
Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1Juli |August |September | Oktober INovembel] Dezember
1105:15 05:46 (WEA Z2-LF-07) | 05:52 06:21 (WEA Z2-LF-08) | 06:42 | 07:32 08:07 (WEA 2) | 07:26 | 08:17
| 21:57 4 05:50 (WEA Z2-LF-07) | 21:24 30  06:53 (WEA Z2-LF-06) | 20:22 119:12 55  09:04 (WEA1) | 17:05 | 16:25
210516 7 (WEA Z2-LF-07) | 05:54 06:23 (WEA Z2-LF-08) | 06:44 107:33 08:07 (WEA 2) | 07:28 | 08:19
] 21:56 3 05:50 (WEA Z2-LF-07) | 21:23 26  06:53 (WEA Z2-LF-06) | 20:20 119:10 57  09:05 (WEA1) | 17:03 | 16:24
3]05:17 05:48 (WEA Z2-LF-07) | 05:55 06:32 (WEA Z2-LF-06) | 06:46 | 07:35 08:06 (WEA 2) | 07:30 | 08:20
| 21:56 2 05:50 (WEA Z2-LF-07) | 21:21 20  06:52 (WEA Z2-LF-06) | 20:17 119:07 58  09:05 (WEA1) | 17:02 | 16:23
4 05:17 05:48 (WEA Z2-LF-07) | 05:57 06:32 (WEA Z2-LF-06) | 06:47 | 07:37 08:06 (WEA 2) | 07:31 | 08:22
| 21:55 1 05:49 (WEA Z2-LF-07) | 21:19 18  06:50 (WEA Z2-LF-06) | 20:15 119:05 58  09:05 (WEA1) | 17:00 | 16:23
5]05:18 ] 05:58 06:34 (WEA Z2-LF-06) | 06:49 ] 07:39 08:07 (WEA 2) | 07:33 | 08:23
| 21:55 |21:17 15 06:49 (WEA Z2-LF-06) | 20:13 119:03 57 09:05 (WEA1) | 16:58 | 16:22
6]05:19 | 06:00 06:35 (WEA Z2-LF-06) | 06:51 | 07:40 08:07 (WEA 2) | 07:35 | 08:24
| 21:54 |21:16 12 06:47 (WEA Z2-LF-06) | 20:10 ]19:00 57  09:06 (WEA 1) | 16:56 | 16:22
7105:20 oa 38 (WEA Z2-LF-06) | 06:02 06:40 (WEA Z2-LF-086) | 06:52 | 07:42 08:08 (WEA 2) | 07:37 | 08:26
| 21:54 4 3 06:43 (WEA Z2-LF-06) | 20:08 |18:58 54  09:05 (WEA1) | 16:55 | 16:21
8]05:21 ] 06:54 | 07:44 08:09 (WEA 2) | 07:39 | 08:27
| 21:53 8 | 20:06 |18:56 50 09:04 (WEA1) | 16:53 | 16:21
9]05:22 06:57 (WEA Z2-LF-10) | 06:55 | 07:45 08:12 (WEA 2) | 07:40 | 08:28
|21:52 11 os 46 (WEA Z2-LF-06) | 21:10 5 07:38 (WEA Z2-LF-13) | 20:03 |18:54 44  09:04 (WEA1) | 16:51 | 16:21
10 | 05:23 06:34 (WEA Z2-LF-06) | 06:06 06:53 (WEA Z2-LF-03) | 06:57 | 07:47 08:29 (WEA 1) | 07:42 | 08:29
|21:52 13 7 (WEA Z2-LF-06) | 21:08 20  07:42 (WEA Z2-LF-13) | 20:01 ]18:51 35 09:04 (WEA1) | 16:50 | 16:20
11| 05:24 06:33 (WEA Z2-LF-06) | 06:08 06:51 (WEA Z2-LF-03) | 06:59 | 07:49 08:29 (WEA 1) | 07:44 | 08:30
|21:51 15 8 (WEA Z2-LF-06) | 21:06 29  07:45 (WEA Z2-LF-13) | 19:59 |18:49 33  09:02 (WEA1) | 16:48 | 16:20
12 | 05:25 06:33 (WEA Z2-LF-06) | 06:10 06:49 (WEA Z2-LF-03) | 07:00 ] 07:50 08:30 (WEA 1) | 07:46 | 08:31
121:50 16 06:49 (WEA Z2-LF-06) | 21:04 34  07:46 (WEA Z2-LF-13) | 19:56 |18:47 31 09:01 (WEA1) | 16:46 | 16:20
13 | 05:26 :32 (WEA Z2-LF-06) | 06:11 06:48 (WEA Z2-LF-03) | 07:02 | 07:52 08:30 (WEA 1) | 07:48 | 08:32
|21:49 18 06 50 (WEA Z2-LF-06) | 21:02 38  07:47 (WEA Z2-LF-13) | 19:54 |18:45 30 09:00 (WEA1) | 16:45 | 16:20
14 | 05:27 1 (WEA Z2-LF-06) | 06:13 06:48 (WEA Z2-LF-03) | 07:04 | 07:54 08:31 (WEA 1) | 07:49 | 08:33
|21:48 20 1 (WEA Z2-LF-06) | 21:00 40  07:48 (WEA Z2-LF-13) | 19:52 |18:42 28 08:59 (WEA1) | 16:143 | 16:20
15 | 05:28 05 21 (WEA Z2-LF-08) | 06:14 06:47 (WEA Z2-LF-03) | 07:05 | 07:56 08:33 (WEA 1) | 07:51 | 08:34
|21:47 22 1 (WEA Z2-LF-06) | 20:58 42  07:48 (WEA Z2-LF-13) | 19:49 118:40 25 08:58 (WEA1) | 16:42 | 16:20
16 | 05:30 o 9 (WEA Z2-LF-08) | 06:16 06:48 (WEA Z2-LF-03) | 07:07 | 07:57 08:34 (WEA 1) | 07:53 | 08:35
|21:46 28 06:52 (WEA Z2-LF-06) | 20:56 42  07:49 (WEA Z2-LF-13) | 19:47 |18:38 26  09:00 (WEA3) | 16:41 | 16:20
17 | 05:31 06:17 (WEA Z2-LF-08) | 06:18 06:48 (WEA Z2-LF-03) | 07:09 | 07:59 08:36 (WEA 1) | 07:55 | 08:36
|21:45 32 06:52 (WEA Z2-LF-06) | 20:54 42 07:49 (WEA Z2-LF-13) | 19:45 |18:36 24  09:00 (WEA3) | 16:39 | 16:20
18 | 05:32 06:16 (WEA Z2-LF-08) | 06:19 06:49 (WEA 72-LF-03) | 07:10 | 08:01 08:39 (WEA 1) | 07:56 | 08:37
| 21:44 36  06:53 (WEA Z2-LF-06) | 20:52 42 07:50 (WEA Z2-LF-13) | 19:42 | 18:34 22 09:01 (WEA 3) | 16:38 | 16:21
19 | 05:33 06:17 (WEA Z2-LF-08) | 06:21 06:49 (WEA Z2-LF-03) | 07:12 | 08:03 08:42 (WEA 3) | 07:58 | 08:37
|21:43 36  06:54 (WEA Z2-LF-06) | 20:50 40  07:49 (WEA Z2-LF-13) | 19:40 |18:32 20 09:02 (WEA3) | 16:37 | 16:21
20 | 05:35 06:16 (WEA Z2-LF-08) | 06:23 06:54 (WEA Z2-LF-10) | 07:13 | 08:04 08:41 (WEA 3) | 08:00 | 08:38
121:42 38 06:54 (WEA Z2-LF-06) | 20:48 33  07:49 (WEA Z2-LF-13) | 19:38 118:29 21  09:02 (WEA3) | 16:35 | 16:21
21| 05:36 06:15 (WEA Z2-LF-08) | 06:24 07:21 (WEA Z2-LF-13) | 07:15 | 08:06 08:41 (WEA 3) | 08:02 | 08:39
|21:41 39 06 54 (WEA Z2-LF-06) | 20:46 27  07:48 (WEA Z2-LF-13) | 19:35 |18:27 22 09:03 (WEA3) | 16:34 | 16:22
22 05:37 5 (WEA Z2-LF-08) | 06:26 07:22 (WEA Z2-LF-13) | 07:17 | 08:08 08:41 (WEA 3) | 08:03 | 08:39
|21:39 39 4 (WEA Z2-LF-06) | 20:44 26  07:48 (WEA Z2-LF-13) | 19:33 |18:25 22 09:03 (WEA3) | 16:33 | 16:22
23] 05:39 06:15 (WEA Z2-LF-08) | 06:28 07:21 (WEA Z2-LF-13) | 07:18 | 08:10 08:41 (WEA 3) | 08:05 | 08:40
| 21:38 40 06 55 (WEA Z2-LF-06) | 20:42 26 07:47 (WEA Z2-LF-13) | 19:31 | 18:23 22 09:03 (WEA 3) | 16:32 | 16:23
24 | 05:40 5 (WEA Z2-LF-08) | 06:29 07:22 (WEA Z2-LF-13) | 07:20 ] 08:12 08:40 (WEA 3) | 08:07 | 08:40
|21:37 40 5 (WEA Z2-LF-06) | 20:40 25  07:47 (WEA Z2-LF-13) | 19:28 |18:21 21  09:01 (WEA3) | 16:31 | 16:23
25 | 05:42 06:14 (WEA Z2-LF-08) | 06:31 07:23 (WEA Z2-LF-13) | 07:22 08:16 (WEA 2) | 07:13 07:41 (WEA 3) | 08:08 | 08:40
| 21:35 41  06:55 (WEA Z2-LF-06) | 20:37 23 07:46 (WEA Z2-LF-13) | 19:26 9 08:25 (WEA?2) | 17:19 20  08:01 (WEA 3) | 16:30 | 16:24
26| 05:43 06:15 (WEA Z2-LF-08) | 06:32 07:23 (WEA Z2-LF-13) | 07:23 08:14 (WEA 2) | 07:15 07:42 (WEA 3) | 08:10 | 08:41
21:3¢ 40  06:55 (WEA Z2-LF-06) | 20:35 ~ 21  07:44 (WEA Z2-LF-13) | 19:24 27  08:57 (WEA 1) |17:17 18  08:00 (WEA3) | 16:29 | 16:25
27| 05:45 06:15 (WEA Z2-LF-08) | 06:34 07:25 (WEA Z2-LF-13) | 07:25 08:11 (WEA 2) | 07:17 07:44 (WEA 3) | 08:11 | 08:41
|21:32 40  06:55 (WEA Z2-LF-06) | 20:33 18  07:43 (WEA Z2-LF-13) | 19:21 37 08:59 (WEA1) | 17:15 15 07:59 (WEA3) | 16:28 | 16:25
28 | 05:46 5 (WEA Z2-LF-08) | 06:36 07:26 (WEA Z2-LF-13) | 07:27 08:10 (WEA 2) | 07:19 07:46 (WEA 3) | 08:13 | 08:41
|21:31 39 4 (WEA 72-LF-06) | 20:31 14  07:40 (WEA Z2-LF-13) | 19:19 43  09:01 (WEA1) | 17:13 11  07:57 (WEA3) | 16:27 | 16:26
29 | 05:48 os 17 (WEA Z2-LF-08) | 06:37 07:29 (WEA 72-LF-13) | 07:28 08:09 (WEA 2) | 07:21 07:48 (WEA 3) | 08:14 | 08:41
|21:29 38 os 55 (WEA Z2-LF-06) | 20:29 8  07:37 (WEA Z2-LF-13) | 19:17 49  09:03 (WEA 1) | 17:11 7 07:55 (WEA3) | 16:26 | 16:27
30 | 05:49 8 (WEA Z2-LF-08) | 06:39 | 07:30 08:07 (WEA 2) | 07:22 108:16 | 08:41
|21:28 36 119:14 52 09:03 (WEA 1) | 17:09 116:25 | 16:28
31 05:51 06:20 (WEA Z2-LF-08) | 06:41 | | 07:24 | | 08:41
121:26 33 06:54 (WEA Z2-LF-086) | 20:24 | | 17:07 1 | 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243

astr.max.mogl.Beschattung | 732 | 719 | 217 | 943 | |

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat

Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355
SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-35 - Lasterfeld 20, 48599 Gronau (Westfalen)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar IMarz 1April |Mai 1Juni
1]08:41 | 08:14 07:20 07:58 (WEA 1) 06:04 06:41 (WEA Z2-LF-03) | 05:18 06:23 (WEA Z2-LF-06
16:30 17:18 18:10 33 08:31 (WEA 1) 20:56 36  07:40 (WEA Z2-LF-13) | 21:42 19 06:42 (WEA Z2-LF-06;
2]08:41 | 08:13 07:18 07:58 (WEA 1) 06:02 06:42 (WEA Z2-LF-03) | 05:18 06:23 (WEA Z2-LF-06
16:31 17:20 18:12 34 08:32 (WEA 1) 20:58 31  07:38 (WEA Z2-LF-13) | 21:44 18  06:41 (WEA Z2-LF-06;
3]08:41 | 08:11 07:16 07:56 (WEA 1) 06:00 06:44 (WEA Z2-LF-03) | 05:17 06:25 (WEA Z2-LF-06
16:32 17:22 18:14 35 08:31 (WEA 1) 21:00 23 07:36 (WEA Z2-LF-13) | 21:45 16  06:41 (WEA Z2-LF-06,
4108:41 | 08:09 07:14 07:38 (WEA 2) 05:58 06:48 (WEA Z2-LF-10) | 05:16 06:25 (WEA Z2-LF-06
16:33 17:24 18:16 45 08:32 (WEA 1) 21:01 9 07:32 (WEA Z2-LF-13) | 21:46 15  06:40 (WEA Z2-LF-06;
5]08:41 | 08:08 07:12 07:35 (WEA 2) 05:56 05:15 06:27 (WEA Z2-LF-06
16:35 17:26 18:18 51  08:32 (WEA1) 21:03 21:47 13 06:40 (WEA Z2-LF-06
6]08:40 | 08:06 07:09 07:34 (WEA 2) 05:55 05:15 06:27 (WEA Z2-LF-06
16:36 17:28 18:19 54  08:32 (WEA1) 21:05 21:48 12 06:39 (WEA Z2-LF-06
7]08:40 | 08:04 07:07 07:32 (WEA 2) 05:53 06:26 (WEA Z2-LF-06) | 05:14 06:29 (WEA Z2-LF-06
16:37 17:30 18:21 56  08:31 (WEA1) 21:06 10  06:36 (WEA Z2-LF-06) [ 21:49 O  06:38 (WEA Z2-LF-06
8]08:40 | 08:03 07:05 07:31 (WEA 2) 0551 06:24 (WEA Z2-LF-06) | 05:13 06:30 (WEA Z2-LF-06
16:39 17:31 18:23 58  08:31 (WEA1) 21:08 14  06:38 (WEA Z2-LF-06) [ 21:50 7  06:37 (WEA Z2-LF-06
9]08:39 | 08:01 07:03 07:30 (WEA 2) 05:49 06:23 (WEA Z2-LF-06) | 05:13 06:32 (WEA Z2-LF-06
16:40 17:33 18:25 60 08:31 (WEA1) 21:10 17 06:40 (WEA Z2-LF-06) [ 21:50 3 06:35 (WEA Z2-LF-06

1008:39 | 07:59 07:00 07:29 (WEA 2) 05:48 06:21 (WEA Z2-LF-06) | 05:13

16:41 17:35 18:27 58  08:29 (WEA1) 21:11 20 06:41 (WEA Z2-LF-06) | 21:51
11]08:38 | 07:57 06:58 07:29 (WEA 2) 05:46 06:12 (WEA Z2-LF-08) | 05:12 05:42 (WEA Z2-LF-07)
16:43 17:37 18:28 57  08:29 (WEA1) 21113 25  06:42 (WEA Z2-LF-06) [ 21:52 1  05:43 (WEA Z2-LF-07)
1208:37 | 07:55 08:20 (WEA 3) | 06:56 07:29 (WEA 2) 05:44 06:10 (WEA Z2-LF-08) | 05:12 05:42 (WEA Z2-LF-07)
16:44 17:39 6 08:26 (WEA3) | 18:30 56  08:28 (WEA 1) 21114 31 06:43 (WEA Z2-LF-06) [ 21:53 2 05:44 (WEA Z2-LF-07)
13]08:37 | 07:53 08:18 (WEA 3) | 06:53 07:29 (WEA 2) 05:43 06:09 (WEA Z2-LF-08) | 05:12 05:42 (WEA Z2-LF-07)
16:46 17:41 11 08:29 (WEA3) | 18:32 52  08:26 (WEA 1) 21:16 35 06:44 (WEA Z2-LF-06) [ 21:53 3 05:45 (WEA Z2-LF-07)
14| 08:36 07:51 08:16 (WEA 3) | 06:51 07:29 (WEA 2) 07:29 (WEA Z2-LF-13) | 05:41 06:07 (WEA Z2-LF-08) | 05:11 05:42 (WEA Z2-LF-07)
16:47 17:43 15 08:31(WEA3) |18:34 48  08:24 (WEA 1) 9 07:38 (WEAZ2-LF-13) | 21:18 37  06:44 (WEAZ2-LF-06) | 21554 4 05:46 (WEA Z2-LF-07)
15 08:35 07:50 08:14 (WEA 3) | 06:49 07:30 (WEA 2) 07:26 (WEA Z2-LF-13) | 05:39 06:06 (WEA Z2-LF-08) | 05:11 05:41 (WEA Z2-LF-07)
16:49 17:45 18  08:32 (WEA3) |18:35 44  08:23 (WEA1) 15 07:41 (WEAZ2-LF-13) | 21:19 38  06:44 (WEA Z2-LF-06) | 21554 5  05:46 (WEA Z2-LF-07)
16 | 08:34 07:48 08:13 (WEA 3) | 06:47 07:30 (WEA 2) 07:24 (WEA Z2-LF-13) | 05:38 06:04 (WEA Z2-LF-08) | 05:11 05:41 (WEA Z2-LF-07)
16:50 17:46 20 08:33(WEA3) |18:37 37  08:20 (WEA 1) 19 07:43 WEAZ2-LF-13) | 21:21 40  06:44 (WEA Z2-LF-06) | 21555 5  05:46 (WEA Z2-LF-07)
17| 08:33 07:46 08:12 (WEA 3) | 06:44 07:32 (WEA 2) 07:21 (WEA Z2-LF-13) | 05:36 06:04 (WEA Z2-LF-08) | 05:11 05:41 (WEA Z2-LF-07)
16:52 17:48 21 08:33(WEA3) |18:39 27  08:16 (WEA 1) 22 07:43 (WEAZ2-LF-13) | 21:22 41  06:45 (WEA Z2-LF-06) | 21555 5  05:46 (WEA Z2-LF-07)
18| 08:32 07:44 08:12 (WEA 3) | 06:42 07:35 (WEA 2) 07:20 (WEA Z2-LF-13) | 05:35 06:04 (WEA Z2-LF-08) | 05:11 05:41 (WEA Z2-LF-07)
16:54 17:50 22 08:34 (WEA3) |18:41 9  07:44 (WEA2) 24 07:44 (WEAZ2-LF-13) | 21:24 41  06:45 (WEA Z2-LF-06) | 21:56 6  05:47 (WEA Z2-LF-07)
19]08:31 | 07:42 08:12 (WEA 3) | 06:40 07:19 (WEA Z2-LF-13) | 05:33 06:03 (WEA Z2-LF-08) | 05:11 05:42 (WEA Z2-LF-07)
16:55 17:52 22 08:34 (WEA3) | 18:42 25 07:44 (WEAZ2-LF-13) | 21:25 41 06:44 (WEA Z2-LF-06) | 21556 6  05:48 (WEA Z2-LF-07)
20]08:30 | 07:40 08:12 (WEA 3) | 06:37 07:18 (WEA Z2-LF-13) | 05:32 06:04 (WEA Z2-LF-08) | 05:11 05:42 (WEA Z2-LF-07)
16:57 17:54 22 08:34 (WEA3) | 18:44 27 07:45 (WEAZ2-LF-13) | 21:27 41  06:45 (WEA Z2-LF-06) | 21557 6  05:48 (WEA Z2-LF-07)
2110829 | 07:37 08:12 (WEA 3) | 06:35 07:18 (WEA Z2-LF-13) | 05:31 06:04 (WEA Z2-LF-08) | 05:11 05:42 (WEA Z2-LF-07)
16:59 17:56 22 08:34 (WEA3) | 18:46 27 07:45 (WEAZ2-LF-13) | 21:28 41  06:45 (WEA Z2-LF-06) | 21557 6  05:48 (WEA Z2-LF-07)
22]08:28 | 07:35 2 (WEA 3) | 06:33 07:17 (WEA Z2-LF-13) | 05:29 06:04 (WEA Z2-LF-08) | 05:11 05:42 (WEA Z2-LF-07)
17:00 17:58 20 08:32 (WEA3) | 18:48 28 07:45 (WEAZ2-LF-13) | 21:30 41  06:45 (WEA Z2-LF-06) | 21557 6  05:48 (WEA Z2-LF-07)
23|08:27 | 07:33 08:09 (WEA 1) | 06:30 06:48 (WEA Z2-LF-10) | 05:28 06:05 (WEA Z2-LF-08) | 05:12 05:42 (WEA Z2-LF-07)
17:02 17:59 23 08:32 (WEA3) | 18:49 35  07:45 (WEAZ2-LF-13) | 21:31 40  06:45 (WEA Z2-LF-06) | 21557 6  05:48 (WEA Z2-LF-07)
24108:26 | 07:31 6 (WEA 1) | 06:28 06:44 (WEA Z2-LF-03) | 05:27 06:05 (WEA Z2-LF-08) | 05:12 05:43 (WEA Z2-LF-07)
17:04 18:01 25 08:31 (WEA3) | 18:51 40 07:45 (WEA Z2-LF-13) | 21:32 39 06:44 (WEA Z2-LF-06) | 21:57 6  05:49 (WEA Z2-LF-07)
25]08:24 | 07:29 08:04 (WEA 1) | 06:26 06:42 (WEA Z2-LF-03) | 05:26 06:05 (WEA Z2-LF-08) | 05:12 05:43 (WEA Z2-LF-07)
17:06 18:03 25  08:29 (WEA3) | 18:53 42 07:44 (WEAZ2-LF-13) | 21:34 39 06:44 (WEA Z2-LF-06) | 21:57 5  05:48 (WEA Z2-LF-07)
26]08:23 | 07:27 08:02 (WEA 1) | 06:23 06:41 (WEA Z2-LF-03) | 05:24 06:06 (WEA Z2-LF-08) | 05:13 05:44 (WEA Z2-LF-07)
17:07 18:05 26 08:28 (WEA1) | 18:54 44 07:44 (WEAZ2-LF-13) | 21:35 37  06:44 (WEA Z2-LF-06) | 21:57 5  05:49 (WEA Z2-LF-07)
2710822 | 07:25 08:00 (WEA 1) | 06:21 06:40 (WEA Z2-LF-03) | 05:23 06:07 (WEA Z2-LF-08) | 05:13 05:44 (WEA Z2-LF-07)
17:09 18:07 29  08:29 (WEA 1) | 18:56 44 07:43 (WEA Z2-LF-13) | 21:36 34 06:43 (WEA Z2-LF-06) | 21:57 5  05:49 (WEA Z2-LF-07)
28108:20 | 07:23 07:59 (WEA 1) | 06:19 06:40 (WEA Z2-LF-03) | 05:22 06:08 (WEA Z2-LF-08) | 05:14 05:44 (WEA Z2-LF-07)
17:11 18:09 31  08:30 (WEA 1) | 18:58 43 07:42 (WEA Z2-LF-13) | 21:38 31  06:43 (WEA Z2-LF-06) | 21:57 4 05:48 (WEA Z2-LF-07)
29| 08:19 07:16 06:40 (WEA Z2-LF-03) | 05:21 06:10 (WEA Z2-LF-08) | 05:14 05:45 (WEA Z2-LF-07)
17:13 20:00 40  07:41 (WEA Z2-LF-13) | 21:39 28  06:43 (WEA Z2-LF-06) | 21:57 4 05:49 (WEA Z2-LF-07)
30 | 08:17 07:14 06:40 (WEA Z2-LF-03) | 05:20 06:22 (WEA Z2-LF-06) | 05:15 05:46 (WEA Z2-LF-07)
17:15 20:01 39  07:40 (WEA Z2-LF-13) | 21:40 21 06:43 (WEA Z2-LF-06) | 21:57 3 05:49 (WEA Z2-LF-07)

31 08:16 07:12 05:19 06:22 (WEA Z2-LF-06
17:16 20:03 21:41 20 06:42 (WEA Z2-LF-06
Sonnenscheinstunden | 258 217 367 416 486 500
astr.max.mogl.Beschattung 358 814 523 901 205

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13

DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-35 - Lasterfeld 20, 48599 Gronau (Westfalen)
Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1Juli |August |September | Oktober INovembel] Dezember
1105:15 05:46 (WEA Z2-LF-07) | 05:52 06:21 (WEA Z2-LF-08) | 06:42 | 07:32 08:08 (WEA 2) | 07:26 | 08:17
| 21:57 2 05:48 (WEA Z2-LF-07) | 21:24 29 06:53 (WEA Z2-LF-06) | 20:22 119:12 54  09:06 (WEA1) | 17:05 | 16:25
210516 7 (WEA Z2-LF-07) | 05:54 06:23 (WEA Z2-LF-08) | 06:44 107:33 08:08 (WEA 2) | 07:28 | 08:19
] 21:56 1 05:48 (WEA Z2-LF-07) | 21:23 24  06:53 (WEA Z2-LF-06) | 20:20 119:10 56  09:07 (WEA1) | 17:03 | 16:24
3]05:17 | 05:55 06:32 (WEA Z2-LF-06) | 06:46 | 07:35 08:07 (WEA 2) | 07:30 | 08:20
| 21:56 |21:21 19 06:51 (WEA Z2-LF-06) | 20:17 119:07 58  09:07 (WEA1) | 17:02 | 16:23
4 05:17 06:36 (WEA Z2-LF-06) | 05:57 06:33 (WEA Z2-LF-06) | 06:47 | 07:37 08:07 (WEA 2) | 07:31 | 08:22
| 21:55 5 06:41 (WEA Z2-LF-06) | 21:19 16  06:49 (WEA Z2-LF-06) | 20:15 119:05 58  09:07 (WEA1) | 17:00 | 16:23
5 05:18 06:35 (WEA Z2-LF-06) | 05:58 06:35 (WEA Z2-LF-06) | 06:49 | 07:39 08:08 (WEA 2) | 07:33 | 08:23
| 21:55 8 05 43 (WEA Z2-LF-06) | 21:17 13 06:48 (WEA Z2-LF-06) | 20:13 ]19:03 58 09:08 (WEA1) | 16:58 | 16:22
6]05:19 4 (WEA Z2-LF-06) | 06:00 06:37 (WEA Z2-LF-06) | 06:51 | 07:40 08:08 (WEA 2) | 07:35 | 08:24
|21:54 11 0 5 (WEA Z2-LF-06) | 21:16 8 06:45 (WEA Z2-LF-06) | 20:10 |19:00 57  09:08 (WEA1) | 16:56 | 16:22
7105:20 06:33 (WEA Z2-LF-06) | 06:02 | 06:52 | 07:42 08:08 (WEA 2) | 07:37 | 08:26
|21:54 13 06:46 (WEA Z2-LF-06) | 21:14 | 20:08 |18:58 55  09:07 (WEA1) | 16:55 | 16:21
8]05:21 06:33 (WEA Z2-LF-06) | 06:03 ] 06:54 | 07:44 08:09 (WEA 2) | 07:39 | 08:27
|21:53 14 06:47 (WEA Z2-LF-06) | 21:12 | 20:06 |18:56 53  09:07 (WEA1) | 16:53 | 16:21
9]05:22 06:32 (WEA Z2-LF-06) | 06:05 06:56 (WEA Z2-LF-10) | 06:55 | 07:45 08:11 (WEA 2) | 07:40 | 08:28
| 21:52 16 06:48 (WEA Z2-LF-06) | 21:10 15  07:43 (WEA Z2-LF-13) | 20:03 | 18:54 49 09:07 (WEA 1) | 16:51 | 16:21
10 | 05:23 06:32 (WEA Z2-LF-06) | 06:06 06:52 (WEA Z2-LF-03) | 06:57 | 07:47 08:15 (WEA 2) | 07:42 | 08:29
]21:52 17 06:49 (WEA Z2-LF-06) | 21:08 25  07:45 (WEA Z2-LF-13) | 20:01 ]18:51 41  09:07 (WEA1) | 16:50 | 16:20
11| 05:24 06:31 (WEA Z2-LF-06) | 06:08 06:50 (WEA Z2-LF-03) | 06:59 | 07:49 08:31 (WEA 1) | 07:44 | 08:30
|21:51 19 06:50 (WEA Z2-LF-06) | 21:06 33  07:47 (WEA Z2-LF-13) | 19:59 |18:49 34  09:05(WEA1) | 16:48 | 16:20
12 ] 05:25 os 31 (WEA Z2-LF-06) | 06:10 06:49 (WEA Z2-LF-03) | 07:00 | 07:50 08:31 (WEA 1) | 07:46 | 08:31
|21:50 19 0 (WEA Z2-LF-06) | 21:04 37  07:48 (WEA Z2-LF-13) | 19:56 |18:47 33  09:04 (WEA1) | 16:46 | 16:20
13 | 05:26 0 :30 (WEA Z2-LF-06) | 06:11 06:48 (WEA Z2-LF-03) | 07:02 | 07:52 08:32 (WEA 1) | 07:48 | 08:32
|21:49 21 06 51 (WEA Z2-LF-06) | 21:02 39  07:49 (WEA Z2-LF-13) | 19:54 |18:45 32  09:04 (WEA1) | 16:45 | 16:20
14 | 05:27 0 (WEA Z2-LF-08) | 06:13 06:48 (WEA Z2-LF-03) | 07:04 | 07:54 08:33 (WEA 1) | 07:49 | 08:33
| 21:48 25 42 07:50 (WEA Z2-LF-13) | 19:52 | 18:42 30  09:03 (WEA 1) | 16:43 | 16:20
15 | 05:28 06:47 (WEA Z2-LF-03) | 07:05 | 07:56 08:34 (WEA 1) | 07:51 | 08:34
121:47 30 43 07:50 (WEA 72-LF-13) | 19:49 118:40 27 09:01 (WEA1) | 16:42 | 16:20
16 | 05:30 06:48 (WEA Z2-LF-03) | 07:07 | 07:57 08:35 (WEA 1) | 07:53 | 08:35
|21:46 33 3 (WEA Z2-LF-06) | 20:56 44  07:51 (WEA Z2-LF-13) | 19:47 |18:38 25  09:00 (WEA3) | 16:41 | 16:20
17 | 05:31 06:16 (WEA Z2-LF-08) | 06:18 06:48 (WEA Z2-LF-03) | 07:09 | 07:59 08:36 (WEA 1) | 07:55 | 08:36
|21:45 35 06:53 (WEA Z2-LF-06) | 20:54 44  07:51 (WEA Z2-LF-13) | 19:45 118:36 25 09:01 (WEA3) | 16:39 | 16:20
18 | 05:32 06:15 (WEA Z2-LF-08) | 06:19 06:49 (WEA 72-LF-03) | 07:10 | 08:01 08:38 (WEA 1) | 07:56 | 08:37
| 21:44 38  06:53 (WEA Z2-LF-06) | 20:52 43 07:51 (WEA Z2-LF-13) | 19:42 | 18:34 24 09:02 (WEA 3) | 16:38 | 16:21
19 | 05:33 06:15 (WEA Z2-LF-08) | 06:21 06:50 (WEA Z2-LF-03) | 07:12 | 08:03 08:43 (WEA 1) | 07:58 | 08:37
|21:43 39  06:54 (WEA Z2-LF-06) | 20:50 40  07:51 (WEA Z2-LF-13) | 19:40 |18:32 20 09:03 (WEA3) | 16:37 | 16:21
20 | 05:35 06:15 (WEA Z2-LF-08) | 06:23 06:54 (WEA Z2-LF-10) | 07:13 | 08:04 08:43 (WEA 3) | 08:00 | 08:38
121:42 39 06:54 (WEA Z2-LF-06) | 20:48 34  07:51 (WEA Z2-LF-13) | 19:38 118:29 21  09:04 (WEA3) | 16:35 | 16:21
21| 05:36 06:14 (WEA Z2-LF-08) | 06:24 07:22 (WEA Z2-LF-13) | 07:15 | 08:06 08:42 (WEA 3) | 08:02 | 08:39
|21:41 40 06 54 (WEA Z2-LF-06) | 20:46 28  07:50 (WEA Z2-LF-13) | 19:35 |18:27 22 09:04 (WEA3) | 16:34 | 16:22
22 05:37 4 (WEA Z2-LF-08) | 06:26 07:23 (WEA Z2-LF-13) | 07:17 | 08:08 08:42 (WEA 3) | 08:03 | 08:39
|21:39 40 27 07:50 (WEA Z2-LF-13) | 19:33 |18:25 22 09:04 (WEA3) | 16:33 | 16:22
23] 05:39 06:14 (WEA Z2-LF-08) | 06:28 07:22 (WEA Z2-LF-13) | 07:18 | 08:10 08:42 (WEA 3) | 08:05 | 08:40
| 21:38 41 06 55 (WEA Z2-LF-06) | 20:42 27 07:49 (WEA Z2-LF-13) | 19:31 | 18:23 22 09:04 (WEA 3) | 16:32 | 16:23
24 | 05:40 4 (WEA Z2-LF-08) | 06:29 07:23 (WEA Z2-LF-13) | 07:20 ] 08:12 08:41 (WEA 3) | 08:07 | 08:40
|21:37 41 5 (WEA Z2-LF-06) | 20:40 25  07:48 (WEA Z2-LF-13) | 19:28 |18:21 22 09:03 (WEA3) | 16:31 | 16:23
25 | 05:42 06:14 (WEA Z2-LF-08) | 06:31 07:24 (WEA Z2-LF-13) | 07:22 08:19 (WEA 2) | 07:13 07:42 (WEA 3) | 08:08 | 08:40
| 21:35 41  06:55 (WEA Z2-LF-06) | 20:37 24 07:48 (WEA Z2-LF-13) | 19:26 6  08:25 (WEA2) | 17:19 21 08:03 (WEA 3) | 16:30 | 16:24
26| 05:43 06:14 (WEA Z2-LF-08) | 06:32 07:24 (WEA Z2-LF-13) | 07:23 08:15 (WEA 2) | 07:15 07:42 (WEA 3) | 08:10 | 08:41
21:3¢ 41  06:55 (WEA Z2-LF-06) | 20:35 ~ 22  07:46 (WEA Z2-LF-13) | 19:24 23  08:57 (WEA 1) |17:17 20 08:02 (WEA3) | 16:29 | 16:25
27| 05:45 06:14 (WEA Z2-LF-08) | 06:34 07:26 (WEA Z2-LF-13) | 07:25 08:13 (WEA 2) | 07:17 07:44 (WEA 3) | 08:11 | 08:41
|21:32 41  06:55 (WEA Z2-LF-06) | 20:33 18  07:44 (WEA Z2-LF-13) | 19:21 34  09:00 (WEA 1) | 17:15 17  08:01 (WEA3) | 16:28 | 16:25
28 | 05:46 5 (WEA Z2-LF-08) | 06:36 07:27 (WEA Z2-LF-13) | 07:27 08:11 (WEA 2) | 07:19 07:46 (WEA 3) | 08:13 | 08:41
|21:31 39 4 (WEA 72-LF-06) | 20:31 15  07:42 (WEA Z2-LF-13) | 19:19 42  09:03 (WEA1) | 17:13 14  08:00 (WEA3) | 16:27 | 16:26
29 | 05:48 os 17 (WEA Z2-LF-08) | 06:37 07:30 (WEA Z2-LF-13) | 07:28 08:10 (WEA 2) | 07:21 07:48 (WEA 3) | 08:14 | 08:41
|21:29 38 os 55 (WEA Z2-LF-06) | 20:29 8  07:38 (WEA Z2-LF-13) | 19:17 48  09:05(WEA 1) |17:11 10 O07:58 (WEA3) | 16:26 | 16:27
30 | 05:49 8 (WEA Z2-LF-08) | 06:39 | 07:30 08:09 (WEA 2) | 07:22 07:50 (WEA 3) | 08:16 | 08:41
|21:28 36 119:14 50  09:05 (WEA 1) | 17:09 5 07:55(WEA3) | 16:25 | 16:28
31 05:51 06:20 (WEA Z2-LF-08) | 06:41 | | 07:24 | 08:41
121:26 33 06:54 (WEA Z2-LF-086) | 20:24 | | 17:07 1 | 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 265 | 243

astr.max.mogl.Beschattung | 816 | 742 | 203 | 985 | |

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat

Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-36 - Lasterfeld 11a, 48599 Gronau (Westfalen)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar IMérz 1April IMai 1Juni
108:41 08:14 08:56 (WEA 1) | 07:20 07:45 (WEA Z2-LF-06) | 07:09 08:01 (WEA Z2-LF-11) | 06:04 05:18
16:30 1718 25 09:21 (WEAL) | 18:10 14  07:59 (WEA Z2-LF-06) [ 20:05 20  08:21 (WEA Z2-LF-11) | 20:56 21:43
2 08:41 08:13 08:57 (WEA 1) | 07:18 07:44 (WEA Z2-LF-06) | 07:07 08:02 (WEA Z2-LF-11) | 06:02 05:18
16:31 1720 23 09:20 (WEAL) [ 18:12 16  08:00 (WEA Z2-LF-06) [ 20:07 18  08:20 (WEA Z2-LF-11) | 20:58 21:44
3 08:41 08:11 08:57 (WEA 1) | 07:16 07:43 (WEA Z2-LF-06) | 07:05 08:02 (WEA Z2-LF-11) | 06:00 05:17
16:32 1722 23 09:20 (WEAL) | 18:14 18  08:01 (WEA Z2-LF-06) | 20:08 16  08:18 (WEA Z2-LF-11) | 21:00 21:45
4108:41 08:09 08:57 (WEA 1) | 07:14 07:42 (WEA Z2-LF-06) | 07:02 08:04 (WEA Z2-LF-11) | 05:58 06:46 (WEA Z2-LF-12) | 05:16
16:33 1724 22 09:19 (WEAL) | 18:16 19  08:01 (WEA Z2-LF-06) [ 20:10 12  08:16 (WEA Z2-LF-11) [ 21:01 10  06:56 (WEA Z2-LF-12) | 21:46
5 08:41 08:08 08:59 (WEA 1) | 07:12 07:35 (WEA Z2-LF-03) | 07:00 08:07 (WEA Z2-LF-11) | 05:56 06:43 (WEA Z2-LF-12) | 05:15
16:35 17:26 20 09:19 (WEAL) | 18:18 23  08:01 (WEAZ2-LF-06) [ 20:12 6 08:13 (WEAZ2-LF-11) [21:03 14 06:57 (WEA Z2-LF-12) | 21:47
6] 08:40 08:06 09:00 (WEA 1) | 07:09 07:33 (WEA Z2-LF-03) | 06:58 05:55 06:43 (WEA Z2-LF-12) | 05:15
16:36 17:28 18 09:18 (WEAL) [ 18:19 27  08:01 (WEA Z2-LF-06) | 20:13 21:05 16 06:59 (WEA Z2-LF-12) | 21:48
71 08:40 08:04 09:02 (WEA 1) | 07:07 06:56 120 (WEA Z2-LF-09) | 05:53 06:41 (WEA Z2-LF-12) | 05:14
16:37 17:30 15 09:17 (WEA 1) | 18:21 29 20:15 4 (WEA Z2-LF-09) | 21:06 19  07:00 (WEA Z2-LF-12) | 21:49
8 08:40 08:03 09:04 (WEA 1) | 07:05 06:53 (WEA Z2-LF-07) | 05:51 06:40 (WEA 72-LF-12) | 05:13
16:39 1731 10 09:14 (WEAL) | 18:23 29 2017 11 07:27 (WEAZ2-LF-09) | 21:08 20  07:00 (WEA Z2-LF-12) | 21:50
9] 08:39 08:01 07:03 06:51 (WEA Z2-LF-07) | 05:49 06:40 (WEA 72-LF-12) | 05:13
16:40 17:33 18:25 26 20:19 15 (WEA Z2-LF-09) | 21:10 21 07:01 (WEA Z2-LF-12) | 21:50
10 | 08:39 07:59 07:00 07:31 (WEA Z2-LF-03) | 06:49 07:12 (WEA Z2-LF-07) | 05:48 06:40 (WEA Z2-LF-12) | 05:13
16:41 17:35 18:27 20 07:57 (WEA Z2-LF-06) | 20:20 18 07:30 (WEA Z2-LF-09) | 21:11 21 07:01 (WEA Z2-LF-12) | 21:51
11| 08:38 07:57 06:58 07:45 (WEA Z2-LF-06) | 06:46 07:09 (WEA Z2-LF-07) | 05:46 06:40 (WEA Z2-LF-12) | 05:12
16:43 17:37 18:28 9 07:54 (WEA Z2-LF-06) | 20:22 21 07:30 (WEA Z2-LF-09) | 21:13 22 07:02 (WEA Z2-LF-12) | 21:52
12 | 08:37 07:55 06:56 06:44 07:07 (WEA Z2-LF-07) | 05:44 06:39 (WEA Z2-LF-12) | 05:12
16:44 17:39 18:30 20:24 23 07:30 (WEA Z2-LF-09) | 21:14 22 07:01 (WEA Z2-LF-12) | 21:53
13 | 08:37 07:53 06:53 06:42 07:07 (WEA Z2-LF-07) | 05:43 06:40 (WEA Z2-LF-12) | 05:12
16:46 17:41 18:32 20:26 23 07:30 (WEA Z2-LF-09) | 21:16 22 07:02 (WEA Z2-LF-12) | 21:53
14 | 08:36 07:52 06:51 06:40 07:07 (WEA Z2-LF-07) | 05:41 06:39 (WEA Z2-LF-12) | 05:11
16:47 17:43 18:34 20:27 23 07:30 (WEA Z2-LF-09) | 21:18 22 07:01 (WEA Z2-LF-12) | 21:54
15| 08:35 07:50 (WEA Z2-LF-13) | 06:49 06:38 07:08 (WEA Z2-LF-07) | 05:39 (WEA Z2-LF-12) | 05:11
16:49 17:45 8 (WEA Z2-LF-13) | 18:35 20:29 22 07:30 (WEA Z2-LF-09) | 21:19 22 (WEA Z2-LF-12) | 21:55
16 | 08:34 07:48 WEA 22-LF-13) | 06:47 06:35 07:09 (WEA Z2-LF-07) | 05:38 (WEA 22-LF-12) | 05:11
16:50 17:46 12 WEA 22-LF-13) | 18:37 2031 20 07:29 (WEA Z2-LF-09) [ 21:21 22 (WEA 22-LF-12) | 21:55
17 | 08:33 07:46 WEA 72-LF-13) | 06:44 06:33 07:11 (WEA Z2-LF-09) | 05:36 (WEA Z2-LF-12) | 05:11
16:52 1748 15 WEA 22-LF-13) | 18:39 2032 16 07:27 (WEAZ2-LF-09) [ 21:22 21 (WEA 22-LF-12) | 21:56
18 | 08:32 09:03 (WEA 1) | 07:44 WEA 22-LF-13) | 06:42 06:31 07:12 (WEA Z2-LF-09) | 05:35 (WEA Z2-LF-12) | 05:11
1654 4 09:07 (WEAD) [17:50 17 WEA 22-LF-13) | 18:41 2034 14 07:26 (WEA Z2-LF-09) | 21:24 20 (WEA 22-LF-12) | 21:56
19 | 08:31 09:00 (WEA 1) | 07:42 WEA Z2-LF-13) | 06:40 06:29 07:14 (WEA Z2-LF-09) | 05:33 (WEA Z2-LF-12) | 05:11
16555 11 09:11(WEA1) [17:52 18 WEA 72-LF-13) | 18:42 20:36 10 07:24 (WEA Z2-LF-09) [ 21:25 18 (WEA 22-LF-12) | 21:56
201 08:30 08:59 (WEA 1) | 07:40 WEA Z2-LF-13) | 06:37 06:27 05:32 (WEA Z2-LF-12) | 05:11
16557 14 09:13 (WEA1) [17:54 19 WEA 22-LF-13) | 18:44 20:38 2127 17 (WEA 22-LF-12) | 21:57
21 08:29 08:57 (WEA 1) | 07:38 WEA Z2-LF-13) | 06:35 06:25 05:31 (WEA Z2-LF-12) | 05:11
16559 17 09:14 (WEA1) [17:56 19 WEA 22-LF-13) | 18:46 20:39 2128 16 (WEA Z2-LF-12) | 21:57
22 08:28 08:57 (WEA 1) | 07:35 WEA Z2-LF-13) | 06:33 6:55 (WEA Z2-LF-08) | 06:22 05:29 (WEA Z2-LF-12) | 05:11
17:00 18 09:15 (WEA1) [17:58 19 WEA Z2-LF-13) [ 18:48 3 06:58 (WEA Z2-LF-08) | 20:41 21:30 14 EA 22-LF-12) | 21:57
23] 08:27 08:57 (WEA 1) | 07:33 WEA Z2-LF-13) | 06:30 06:53 (WEA Z2-LF-08) | 06:20 05:28 EA 22-LF-12) | 05:12
17:02 20 09:17 (WEA 1) | 17:59 17 (WEA Z2-LF-13) | 18:49 17 (WEA Z2-LF-11) | 20:43 21:31 12 [EA Z2-LF-12) | 21:57
24 08:26 08:56 (WEA 1) | 07:31 WEA Z2-LF-13) | 06:28 1 (WEA 22-LF-08) | 06:18 05:27 (WEA 22-LF-12) | 05:12
17:04 21 09:17 (WEA 1) | 18:01 16 (WEA Z2-LF-13) | 18:51 24 1 (WEA Z2-LF-11) | 20:44 21:32 8 [EA Z2-LF-12) | 21:57
25| 08:24 08:56 (WEA 1) | 07:29 WEA 22-LF-13) | 06:26 (WEA Z2-LF-08) | 06:16 05:26 EA 22-LF-12) | 05:12
17:06 22 09:18 (WEA 1) | 18:03 14 (WEA Z2-LF-13) | 18:53 31 (WEA Z2-LF-11) | 20:46 21:34 3 EA Z2-LF-12) | 21:57
26| 08:23 08:55 (WEA 1) | 07:27 (WEA Z2-LF-13) | 06:23 06:46 (WEA Z2-LF-08) | 06:14 05:24 05:13
17:07 23 09:18 (WEA 1) | 18:05 10 (WEA Z2-LF-13) | 18:55 35 07:23 (WEA Z2-LF-11) | 20:48 21:35 21:57
27| 08:22 08:56 (WEA 1) | 07:25 (WEA Z2-LF-13) | 06:21 06:46 (WEA Z2-LF-08) | 06:12 05:23 05:13
17:09 24 09:20 (WEA 1) | 18:07 2 (WEA Z2-LF-13) | 18:56 36 07:24 (WEA Z2-LF-11) | 20:49 21:36 21:57
28 | 08:20 08:55 (WEA 1) | 07:23 (WEA Z2-LF-06) | 06:19 06:46 (WEA Z2-LF-08) | 06:10 05:22 05:13
17:11 25 09:20 (WEA 1) | 18:09 10 07:57 (WEA Z2-LF-06) | 18:58 35 07:23 (WEA Z2-LF-11) | 20:51 21:38 21:57
29 | 08:19 08:56 (WEA 1) 07:16 07:47 (WEA Z2-LF-08) | 06:08 05:21 05:14
17:13 25 09:21 (WEA 1) 20:00 33 08:23 (WEA Z2-LF-11) | 20:53 21:39 21:57
30 | 08:17 08:56 (WEA 1) 07:14 07:49 (WEA Z2-LF-08) | 06:06 05:20 05:15
17:15 24 09:20 (WEA 1) 20:01 29 08:23 (WEA Z2-LF-11) | 20:55 21:40 21:57
31| 08:16 08:55 (WEA 1) 07:12 08:01 (WEA Z2-LF-11) 05:19
17:16 25 09:20 (WEA 1) 20:03 21 08:22 (WEA Z2-LF-11) 21:41
Sonnenscheinstunden | 258 217 367 416 486 500
astr.max.mogl Beschattung 273 352 494 202 382

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-36 - Lasterfeld 11a, 48599 Gronau (Westfalen)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

1Juli IAugust ISeptember |Oktober INovember |Dezember

10515 05:52 06:50 (WEA 22-LF-12) | 06:42 07:09 (WEA 22-LF-07) | 07:32 07:26 08:17
2157 2124 22 0712 WEAZ2-LF-12) | 20:22 21 07:30 (WEA Z2-LF-09) | 19:12 17:05 16:25
205116 05:54 06:50 (WEA Z2-LF-12) | 06:44 07:10 (WEA Z2-LF-07) | 07:33 08:25 (WEA Z2-LF-06) | 07:28 08:37 (WEA 1) | 08:19
21:56 2123 22 07:12 WEAZ2-LF-12) | 20:20 18 07:28 (WEA Z2-LF-09) [19:10 7  08:32 (WEAZ2-LF-06) | 17:03 4  08:41 (WEA1) | 16:24
305117 05:55 06:50 (WEA Z2-LF-12) | 06:46 07:12 (WEA Z2-LF-07) | 07:35 08:11 (WEA Z2-LF-03) | 07:30 08:33 (WEA 1) | 08:20
21:56 2121 21 O7:11 WEAZ2-LF-12) | 20:17 15 07:27 (WEA Z2-LF-09) [ 19:07 16  08:34 (WEAZ2-LF-06) | 17:02 12 08:45 (WEA 1) | 16:23
4105:17 0557 06:50 (WEA Z2-LF-12) | 06:47 07:13 (WEA Z2-LF-07) | 07:37 08:08 (WEA Z2-LF-03) | 07:31 08:31 (WEA 1) | 08:22
21:55 2119 20 07:10 WEAZ2-LF-12) | 20:15 11 07:24 (WEA Z2-LF-09) [ 19:05 23  08:35 (WEA Z2-LF-06) | 17:00 16  08:47 (WEA 1) | 16:23

5] 05:18 05:58 06:51 (WEA Z2-LF-12) | 06:49 07:17 (WEA Z2-LF-09) | 07:39 08:08 (WEA Z2-LF-03) | 07:33 08:30 (WEA 1) | 08:23
21:55 2118 19 07:10 WEAZ2-LF-12) | 20:13 4 07:21 (WEAZ2-LF-09) [ 19:03 26  08:36 (WEA Z2-LF-06) | 16:58 18  08:48 (WEA 1) | 16:22

6 05:19 06:00 06:51 (WEA Z2-LF-12) | 06:51 07:40 08:07 (WEA Z2-LF-03) | 07:35 08:29 (WEA 1) | 08:24
21:54 2116 18 07:09 (WEA Z2-LF-12) | 20:10 19:00 29 08:37 (WEAZ2-LF-06) | 16:56 20  08:49 (WEA 1) | 16:22

71 05:20 06:02 06:53 (WEA 22-LF-12) | 06:52 08:02 (WEA Z2-LF-11) | 07:42 08:07 (WEA Z2-LF-03) | 07:37 08:28 (WEA 1) | 08:26
21:54 21:14 15 07:08 (WEA Z2-LF-12) | 20:08 6 08:08 (WEA Z2-LF-11) | 18:58 28 08:36 (WEA Z2-LF-06) | 16:55 22 08:50 (WEA 1) | 16:21

8] 05:21 06:03 06:53 (WEA 22-LF-12) | 06:54 07:59 (WEA Z2-LF-11) | 07:44 08:09 (WEA 22-LF-03) | 07:39 08:28 (WEA 1) | 08:27
21:53 21:12 13 07:06 (WEA Z2-LF-12) | 20:06 12 08:11 (WEA Z2-LF-11) | 18:56 25 08:36 (WEA Z2-LF-06) | 16:53 23 08:51 (WEA 1) | 16:21

9| 05:22 06:05 06:56 (WEA Z2-LF-12) | 06:55 07:56 (WEA Z2-LF-11) | 07:45 08:11 (WEA Z2-LF-03) | 07:41 08:27 (WEA 1) | 08:28
21:53 21:10 9 07:05 (WEA Z2-LF-12) | 20:03 16 08:12 (WEA Z2-LF-11) | 18:54 21 08:36 (WEA Z2-LF-06) | 16:51 24 08:51 (WEA 1) | 16:21

10 | 05:23 06:06 06:57 07:55 (WEA Z2-LF-11) | 07:47 08:17 (WEA Z2-LF-06) | 07:42 08:27 (WEA 1) | 08:29
21:52 21:08 20:01 18 08:13 (WEA Z2-LF-11) | 18:51 19 08:36 (WEA Z2-LF-06) | 16:50 25 08:52 (WEA 1) | 16:20

11| 05:24 06:08 06:59 07:53 (WEA Z2-LF-11) | 07:49 08:17 (WEA Z2-LF-06) | 07:44 08:27 (WEA 1) | 08:30
21:51 21:06 19:59 20 08:13 (WEA Z2-LF-11) | 18:49 17 08:34 (WEA Z2-LF-06) | 16:48 25 08:52 (WEA 1) | 16:20

12 | 05:25 06:10 07:00 07:53 (WEA Z2-LF-11) | 07:51 08:18 (WEA Z2-LF-06) | 07:46 08:27 (WEA 1) | 08:31
21:50 21:04 19:57 21 08:14 (WEA Z2-LF-11) | 18:47 15 08:33 (WEA Z2-LF-06) | 16:46 25 08:52 (WEA 1) | 16:20

13 | 05:26 06:11 07:02 07:40 (WEA Z2-LF-08) | 07:52 08:19 (WEA Z2-LF-06) | 07:48 08:28 (WEA 1) | 08:32
21:49 21:02 19:54 28 08:14 (WEA Z2-LF-11) | 18:45 12 08:31 (WEA Z2-LF-06) | 16:45 24 08:52 (WEA 1) | 16:20

14 | 05:27 06:13 07:04 07:37 (WEA Z2-LF-08) | 07:54 08:22 (WEA Z2-LF-06) | 07:49 08:28 (WEA 1) | 08:33
21:48 21:01 19:52 32 08:13 (WEA Z2-LF-11) | 18:42 6 08:28 (WEA Z2-LF-06) | 16:43 25 08:53 (WEA 1) | 16:20

15| 05:28 06:14 07:05 07:36 (WEA Z2-LF-08) | 07:56 08:58 (WEA Z2-LF-13) | 07:51 08:28 (WEA 1) | 08:34
21:47 20:59 19:49 34 08:13 (WEA Z2-LF-11) | 18:40 6 09:04 (WEA Z2-LF-13) | 16:42 24 08:52 (WEA 1) | 16:20

16 | 05:30 06:16 07:07 07:35 (WEA 22-LF-08) | 07:57 08:55 (WEA 22-LF-13) | 07:53 08:28 (WEA 1) | 08:35
21:46 20:56 19:47 35 08:12 (WEAZ2-LF-11) [ 18:38 12 09:07 (WEAZ2-LF-13) | 16:41 23 08:51 (WEA 1) | 16:20

17 | 05:31 06:18 07:09 07:35 (WEA 22-LF-08) | 07:59 08:53 (WEA Z2-LF-13) | 07:55 08:29 (WEA 1) | 08:36
21:45 20:54 19:45 34 08:12 (WEAZ2-LF-11) [ 18:36 14 09:07 (WEAZ2-LF-13) | 16:39 22 08:51 (WEA 1) | 16:20

18 | 05:32 06:19 07:10 07:36 (WEA Z2-LF-08) | 08:01 08:52 (WEA Z2-LF-13) | 07:56 08:30 (WEA 1) | 08:37
21:44 20:52 19:42 31 08:11 (WEAZ2-LF-11) [18:3¢ 16 09:08 (WEAZ2-LF-13) | 16:38 21  08:51 (WEA 1) | 16:21

19 | 05:33 06:57 (WEA Z2-LF-12) | 06:21 07:12 07:37 (WEA Z2-LF-08) | 08:03 08:51 (WEA Z2-LF-13) | 07:58 08:31 (WEA 1) | 08:37
21:43 7 07:04 (WEA Z2-LF-12) | 20:50 19:40 26 08:08 (WEAZ2-LF-11) [ 18:32 18  09:09 (WEA Z2-LF-13) | 16:37 20  08:51 (WEA 1) | 16:21

20 05:35 06:55 (WEA Z2-LF-12) | 06:23 07:13 07:39 (WEA Z2-LF-08) | 08:04 08:51 (WEA Z2-LF-13) | 08:00 08:32 (WEA 1) | 08:38
21:42 11 07:06 (WEA Z2-LF-12) | 20:48 19:38 19 08:06 (WEA Z2-LF-11) [ 18:29 18  09:09 (WEA Z2-LF-13) | 16:35 18  08:50 (WEA 1) | 16:21

21 05:36 06:54 (WEA Z2-LF-12) | 06:24 07:15 07:40 (WEA Z2-LF-08) | 08:06 08:50 (WEA Z2-LF-13) | 08:02 08:33 (WEA 1) | 08:39
21:41 13 07:07 (WEA Z2-LF-12) | 20:46 19:35 7 08:01 (WEAZ2-F-11) [18:27 19  09:09 (WEAZ2-LF-13) | 16:34 17  08:50 (WEA 1) | 16:22

22 05:37 06:53 (WEA Z2-LF-12) | 06:26 07:17 08:08 08:51 (WEA Z2-LF-13) | 08:03 08:35 (WEA 1) | 08:39
21:39 15 07:08 (WEA Z2-LF-12) | 20:44 19:33 18:25 18  09:09 (WEAZ2-LF-13) [ 16:33 14 08:49 WEA 1) | 16:22

23] 05:39 06:53 (WEA Z2-LF-12) | 06:28 07:21 (WEA Z2-LF-09) | 07:18 08:10 08:51 (WEA Z2-LF-13) | 08:05 08:36 (WEA 1) | 08:40
21:38 16 07:09 WEAZ2-LF-12) | 20:42 3 07:24 (WEA Z2-LF-09) | 19:31 18:23 18  09:09 (WEAZ2-LF-13) [ 16:32 11  08:47 (WEA 1) | 16:23

241 05:40 06:52 (WEA Z2-LF-12) | 06:29 07:17 (WEA Z2-LF-09) | 07:20 08:12 08:52 (WEA Z2-LF-13) | 08:07 08:39 (WEA 1) | 08:40
21:37 18 07:10 (WEA Z2-LF-12) | 20:40 11 07:28 (WEA Z2-LF-09) | 19:28 18:21 16 09:08 (WEA Z2-LF-13) | 16:31 5 08:44 (WEA 1) | 16:23

25 | 05:42 06:51 (WEA Z2-LF-12) | 06:31 07:16 (WEA Z2-LF-09) | 07:22 07:13 07:52 (WEA Z2-LF-13) | 08:08 08:40
21:35 19 07:10 (WEA Z2-LF-12) | 20:37 14 07:30 (WEA Z2-LF-09) | 19:26 17:19 14 08:06 (WEA Z2-LF-13) | 16:30 16:24

26| 05:43 06:51 (WEA Z2-LF-12) | 06:32 07:14 (WEA Z2-LF-07) | 07:23 07:15 07:53 (WEA Z2-LF-13) | 08:10 08:41
21:34 20 07:11 (WEA Z2-LF-12) | 20:35 16 07:30 (WEA Z2-LF-09) | 19:24 17:17 11 08:04 (WEA Z2-LF-13) | 16:29 16:25

27| 05:45 06:50 (WEA Z2-LF-12) | 06:34 07:11 (WEA Z2-LF-07) | 07:25 07:17 07:56 (WEA Z2-LF-13) | 08:11 08:41
21:32 21 07:11 (WEA Z2-LF-12) | 20:33 20 07:31 (WEA Z2-LF-09) | 19:21 17:15 6 08:02 (WEA Z2-LF-13) | 16:28 16:25

28 | 05:46 06:50 (WEA Z2-LF-12) | 06:36 07:09 (WEA Z2-LF-07) | 07:27 07:19 08:13 08:41
21:31 21 07:11 (WEA Z2-LF-12) | 20:31 22 07:31 (WEA Z2-LF-09) | 19:19 17:13 16:27 16:26

29 | 05:48 06:50 (WEA Z2-LF-12) | 06:37 07:08 (WEA Z2-LF-07) | 07:28 07:21 08:14 08:41
21:29 22 07:12 (WEA Z2-LF-12) | 20:29 23 07:31 (WEA Z2-LF-09) | 19:17 17:11 16:26 16:27

30 | 05:49 06:49 (WEA Z2-LF-12) | 06:39 07:07 (WEA Z2-LF-07) | 07:30 07:22 08:16 08:41
21:28 23 07:12 (WEA Z2-LF-12) | 20:26 23 07:30 (WEA Z2-LF-09) | 19:14 17:09 16:25 16:28

31| 05:51 06:50 (WEA Z2-LF-12) | 06:41 07:07 (WEA Z2-LF-07) 07:24 08:41
21:26 22 07:12 (WEA Z2-LF-12) | 20:24 23 07:30 (WEA Z2-LF-09) 17:07 16:29
Sonnenscheinstunden | 503 454 381 331 265 243

astr.max.mogl Beschattung 228 314 408 430 438

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-37 - Lasterfeld 11, 48599 Gronau (Westfalen)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar IMérz 1April IMai 1Juni
108:41 08:14 08:59 (WEA 1) | 07:20 07:48 (WEA Z2-LF-06) | 07:09 08:13 (WEA Z2-LF-11) | 06:04 (WEA 22-LF-12) | 05:18
16:30 1718 23 09:22 (WEAL) | 18:10 18  08:06 (WEA Z2-LF-06) [ 20:05 8  08:21 (WEA Z2-LF-11) [ 20:56 18 (WEA 22-LF-12) | 21:43
2 08:41 08:13 08:59 (WEA 1) | 07:18 07:47 (WEA Z2-LF-06) | 07:07 06:02 (WEA 22-LF-12) | 05:18
16:31 1720 22 09:21 (WEAL) | 18:12 19 08:06 (WEA Z2-LF-06) | 20:07 2058 20 (WEA 22-LF-12) | 21:44
3 08:41 08:11 09:00 (WEA 1) | 07:16 07:47 (WEA Z2-LF-06) | 07:05 06:00 (WEA 22-LF-12) | 05:17
16:32 1722 20 09:20 (WEAL) [ 18:14 19 08:06 (WEA Z2-LF-06) | 20:08 2100 21 (WEA Z2-LF-12) | 21:45
4108:41 08:09 09:01 (WEA 1) | 07:14 07:46 (WEA Z2-LF-06) | 07:02 07:26 (WEA Z2-LF-09) | 05:58 (WEA Z2-LF-12) | 05:16
16:33 1724 18 09:19 (WEAL) [ 18:16 19  08:05 (WEA Z2-LF-06) [ 20:10 7  07:33 (WEA Z2-LF-09) [ 21:01 21 (WEA Z2-LF-12) | 21:46
5 08:41 08:08 09:03 (WEA 1) | 07:12 07:47 (WEA Z2-LF-06) | 07:00 07:23 (WEA Z2-LF-07) | 05:56 (WEA Z2-LF-12) | 05:15
16:35 17:26 16 09:19 (WEAL) [ 18:18 18  08:05 (WEAZ2-LF-06) | 20:12 12  07:35 (WEA Z2-LF-09) [ 21:03 22 (WEA Z2-LF-12) | 21:47
6] 08:40 08:06 09:04 (WEA 1) | 07:09 07:48 (WEA Z2-LF-06) | 06:58 07:21 (WEA Z2-LF-07) | 05:55 (WEA 22-LF-12) | 05:15
16:36 1728 13 09:17 (WEAL) [ 18:19 16  08:04 (WEA Z2-LF-06) | 20:13 16  07:37 (WEA Z2-LF-09) [ 21:05 22 EA 22-LF-12) | 21:48
71 08:40 08:04 09:07 (WEA 1) | 07:07 06:56 EA 22-LF-12) | 05:14
16:37 17:30 8 09:15 (WEA 1) | 18:21 14 20:15 19 22 [EA Z2-LF-12) | 21:49
8 08:40 08:03 07:05 06:53 (WEA 22-LF-12) | 05:13
16:39 17:31 1823 10 20:17 21 07:37 (WEAZ2-LF-09) | 21:08 22 07:10 (WEA Z2-LF-12) | 21:50
9] 08:39 08:01 07:03 06:51 07:14 (WEA Z2-LF-07) | 05:49 06:49 (WEA 72-LF-12) | 05:13
16:40 17:33 18:25 2 (WEA Z2-LF-06) | 20:19 24 o (WEA Z2-LF-09) | 21:10 21 07:10 (WEA Z2-LF-12) | 21:50
10 | 08:39 07:59 07:00 06:49 07:13 (WEA Z2-LF-07) | 05:48 06:49 (WEA Z2-LF-12) | 05:13
16:41 17:35 18:27 20:20 24 07:37 (WEA Z2-LF-09) | 21:11 20 07:09 (WEA Z2-LF-12) | 21:51
11| 08:38 07:57 06:58 06:46 07:12 (WEA Z2-LF-07) | 05:46 06:50 (WEA Z2-LF-12) | 05:12
16:43 17:37 18:28 20:22 24 07:36 (WEA Z2-LF-09) | 21:13 19 07:09 (WEA Z2-LF-12) | 21:52
12 | 08:37 07:55 06:56 06:44 07:13 (WEA Z2-LF-07) | 05:44 06:50 (WEA Z2-LF-12) | 05:12
16:44 17:39 18:30 20:24 23 07:36 (WEA Z2-LF-09) | 21:14 18 07:08 (WEA Z2-LF-12) | 21:53
13 | 08:37 07:53 (WEA Z2-LF-13) | 06:53 06:42 07:14 (WEA Z2-LF-07) | 05:43 06:51 (WEA Z2-LF-12) | 05:12
16:46 17:41 9 (WEA Z2-LF-13) | 18:32 20:26 21 07:35 (WEA Z2-LF-09) | 21:16 16 07:07 (WEA Z2-LF-12) | 21:53
14 | 08:36 07:52 EA Z2-LF-13) | 06:51 06:40 07:17 (WEA Z2-LF-07) | 05:41 06:52 (WEA Z2-LF-12) | 05:11
16:47 17:43 13 EA Z2-LF-13) | 18:34 20:27 17 07:34 (WEA Z2-LF-09) | 21:18 14 [ (WEA Z2-LF-12) | 21:54
15| 08:35 07:50 (WEA Z2-LF-13) | 06:49 06:38 07:21 (WEA Z2-LF-09) | 05:39 (WEA Z2-LF-12) | 05:11
16:49 17:45 15 (WEA Z2-LF-13) | 18:35 20:29 11 07:32 (WEA Z2-LF-09) | 21:19 12 07:05 (WEA Z2-LF-12) | 21:55
16 | 08:34 07:48 WEA 22-LF-13) | 06:47 06:35 (WEA Z2-LF-09) | 05:38 (WEA 22-LF-12) | 05:11
16:50 17:46 17 WEA 22-LF-13) | 18:37 2031 3 (WEAZ2-LF-09) | 21:21 7 (WEA 22-LF-12) | 21:55
17 | 08:33 09:02 (WEA 1) | 07:46 WEA 72-LF-13) | 06:44 06:33 05:36 05:11
1652 8 09:10 (WEA1) [17:48 17 WEA 22-LF-13) | 18:39 20:32 21:22 21:56
18 | 08:32 09:01 (WEA 1) | 07:44 WEA 22-LF-13) | 06:42 06:31 05:35 05:11
1654 12 09:13 (WEA1) [17:50 18 WEA 22-LF-13) | 18:41 20:34 21:24 21:56
19 | 08:31 09:00 (WEA 1) | 07:42 WEA Z2-LF-13) | 06:40 07:19 (WEA Z2-LF-11) | 06:29 05:33 05:11
16555 14 09:14 (WEA1) [17:52 18 WEA 72-LF-13) [ 18:42 4  07:23 (WEA Z2-LF-11) | 20:36 21:25 21:56
201 08:30 08:59 (WEA 1) | 07:40 WEA Z2-LF-13) | 06:37 07:00 (WEA Z2-LF-08) | 06:27 05:32 05:11
16557 17 09:16 (WEA1) [ 17:54 18 WEA Z2-LF-13) [ 18:44 16 07:27 (WEA Z2-LF-11) | 20:38 21:27 21:57
21 08:29 08:58 (WEA 1) | 07:38 WEA Z2-LF-13) | 06:35 06:58 (WEA Z2-LF-08) | 06:25 05:31 05:11
1659 19 09:17 (WEA1) [17:56 17 WEA Z2-LF-13) | 18:46 23 07:20 (WEA Z2-LF-11) | 20:39 21:28 2157
22 08:28 08:58 (WEA 1) | 07:35 WEA Z2-LF-13) | 06:33 06:55 (WEA Z2-LF-08) | 06:22 05:29 05:11
17:00 20 09:18 (WEA1) [17:58 15 WEA Z2-LF-13) [ 18:48 28  07:29 (WEA Z2-LF-11) | 20:41 21:30 21:57
23] 08:27 08:58 (WEA 1) | 07:33 WEA Z2-LF-13) | 06:30 06:53 (WEA Z2-LF-08) | 06:20 05:28 05:12
17:02 21 09:19 (WEA 1) | 17:59 13 (WEA Z2-LF-13) | 18:49 33 (WEA Z2-LF-11) | 20:43 21:31 21:57
24 08:26 08:57 (WEA 1) | 07:31 WEA Z2-LF-13) | 06:28 06:52 (WEA Z2-LF-08) | 06:18 05:27 05:12
17:04 22 09:19 (WEA 1) | 18:01 8 (WEA Z2-LF-13) | 18:51 34 (WEA Z2-LF-11) | 20:44 21:32 21:57
25| 08:24 08:57 (WEA 1) | 07:29 (WEA Z2-LF-06) | 06:26 1 (WEA 22-LF-08) | 06:16 05:26 05:12
17:06 23 09:20 (WEA 1) | 18:03 6 (WEA Z2-LF-06) | 18:53 36 (WEA Z2-LF-11) | 20:46 21:34 21:57
26| 08:23 08:57 (WEA 1) | 07:27 (WEA Z2-LF-06) | 06:23 06:52 (WEA Z2-LF-08) | 06:14 05:24 05:13
17:07 23 09:20 (WEA 1) | 18:05 12 (WEA Z2-LF-06) | 18:55 34 07:30 (WEA Z2-LF-11) | 20:48 21:35 21:57
27| 08:22 08:57 (WEA 1) | 07:25 (WEA Z2-LF-06) | 06:21 06:53 (WEA Z2-LF-08) | 06:12 05:23 05:13
17:09 24 09:21 (WEA 1) | 18:07 15 (WEA Z2-LF-06) | 18:56 30 07:29 (WEA Z2-LF-11) | 20:49 21:36 21:57
28 | 08:20 08:57 (WEA 1) | 07:23 (WEA Z2-LF-06) | 06:19 06:55 (WEA Z2-LF-08) | 06:10 06:56 (WEA Z2-LF-12) | 05:22 05:13
17:11 24 09:21 (WEA 1) | 18:09 17 08:05 (WEA Z2-LF-06) | 18:58 24 07:28 (WEA Z2-LF-11) | 20:51 8 07:04 (WEA Z2-LF-12) | 21:38 21:57
29 | 08:19 08:58 (WEA 1) 07:16 08:09 (WEA Z2-LF-11) | 06:08 06:54 (WEA Z2-LF-12) | 05:21 05:14
17:13 24 09:22 (WEA 1) 20:00 18 08:27 (WEA Z2-LF-11) | 20:53 12 07:06 (WEA Z2-LF-12) | 21:39 21:57
30 | 08:17 08:58 (WEA 1) 07:14 08:10 (WEA Z2-LF-11) | 06:06 06:52 (WEA Z2-LF-12) | 05:20 05:15
17:15 24 09:22 (WEA 1) 20:01 16 08:26 (WEA Z2-LF-11) | 20:55 15 07:07 (WEA Z2-LF-12) | 21:40 21:57
31| 08:16 08:58 (WEA 1) 07:12 08:10 (WEA Z2-LF-11) 05:19
17:16 23 09:21 (WEA 1) 20:03 13 08:23 (WEA Z2-LF-11) 21:41
Sonnenscheinstunden | 258 217 367 416 486 500
astr.max.mogl Beschattung 208 348 244 265 205

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13

DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-37 - Lasterfeld 11, 48599 Gronau (Westfalen)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

1Juli |August |September |Oktober INovember |Dezember
10515 05:52 07:00 (WEA Z2-LF-12) | 06:42 07:12 (WEA Z2-LF-07) | 07:32 07:26 08:17
2157 2124 18 O7:18 (WEAZ2-LF-12) | 20:22 24 07:36 (WEA Z2-LF-09) | 19:12 17:05 16:25
205116 05:54 07:00 (WEA 22-LF-12) | 06:44 07:11 (WEA 22-LF-07) | 07:33 07:28 08:19
21:56 21:23 20 07:20 (WEAZ2-LF-12) | 20:20 24 07:35 (WEA Z2-LF-09) | 19:10 17:03 16:24
305117 05:55 06:59 (WEA Z2-LF-12) | 06:46 07:12 (WEA 22-LF-07) | 07:35 07:30 08:20
21:56 2121 21 07:20 (WEAZ2-LF-12) | 20117 24 07:36 (WEA Z2-LF-09) | 19:07 17:02 16:23
4105:17 05:57 06:58 (WEA Z2-LF-12) | 06:47 07:13 (WEA Z2-LF-07) | 07:37 07:31 08:36 (WEA 1) | 08:22
21:55 21:19 21 07:19 (WEAZ2-LF-12) | 20:15 21 07:34 (WEA Z2-LF-09) | 19:05 17:00 9 08:45 (WEA1) | 16:23
5] 05:18 05:58 06:58 (WEA Z2-LF-12) | 06:49 07:15 (WEA 22-LF-07) | 07:39 08:28 (WEA Z2-LF-06) | 07:33 08:34 (WEA 1) | 08:23
21:55 21:18 22 07:20 (WEAZ2-LF-12) | 20:13 19 07:34 (WEAZ2-LF-09) [19:03 8  08:36 (WEAZ2-LF-06) [ 16:58 13 08:47 (WEA1) | 16:22
6 05:19 06:00 06:58 (WEA Z2-LF-12) | 06:51 07:16 (WEA 22-LF-07) | 07:40 08:26 (WEA Z2-LF-06) | 07:35 08:32 (WEA 1) | 08:24
21:54 21106 22 07:20 (WEAZ2-LF-12) | 20:10 16 07:32 (WEA Z2-LF-09) [19:00 12  08:38 (WEA Z2-LF-06) [ 16:56 17  08:49 (WEA1) | 16:22
71 05:20 06:02 06:58 (WEA Z2-LF-12) | 06:52 07:18 (WEA 22-LF-07) | 07:42 08:23 (WEA Z2-LF-06) | 07:37 08:31 (WEA 1) | 08:26
21:54 21:14 22 07:20 (WEA Z2-LF-12) | 20:08 13 07:31 (WEA Z2-LF-09) | 18:58 16 08:39 (WEA Z2-LF-06) | 16:55 19 08:50 (WEA 1) | 16:21
8] 05:21 06:03 06:58 (WEA Z2-LF-12) | 06:54 07:21 (WEA 22-LF-09) | 07:44 08:22 (WEA Z2-LF-06) | 07:39 08:31 (WEA 1) | 08:27
21:53 21:12 21 07:19 (WEA Z2-LF-12) | 20:06 7 07:28 (WEA Z2-LF-09) | 18:56 18 08:40 (WEA Z2-LF-06) | 16:53 20 08:51 (WEA 1) | 16:21
9] 05:22 06:05 06:58 (WEA Z2-LF-12) | 06:55 07:45 08:22 (WEA Z2-LF-06) | 07:41 08:30 (WEA 1) | 08:28
21:53 21:10 21 07:19 (WEA Z2-LF-12) | 20:03 18:54 18 08:40 (WEA Z2-LF-06) | 16:51 22 08:52 (WEA 1) | 16:21
10 | 05:23 06:06 06:58 (WEA Z2-LF-12) | 06:57 07:47 08:21 (WEA Z2-LF-06) | 07:42 08:30 (WEA 1) | 08:29
21:52 21:08 20  07:18 (WEA Z2-LF-12) | 20:01 18:51 19 08:40 (WEA Z2-LF-06) | 16:50 23 08:53 (WEA 1) | 16:20
11| 05:24 06:08 06:59 (WEA Z2-LF-12) | 06:59 08:06 (WEA Z2-LF-11) | 07:49 08:20 (WEA Z2-LF-06) | 07:44 08:30 (WEA 1) | 08:30
21:51 21:06 19 07:18 (WEA Z2-LF-12) | 19:59 6 08:12 (WEA Z2-LF-11) | 18:49 19 08:39 (WEA Z2-LF-06) | 16:48 23 08:53 (WEA 1) | 16:20
12 | 05:25 06:10 06:59 (WEA Z2-LF-12) | 07:00 08:03 (WEA Z2-LF-11) | 07:51 08:20 (WEA Z2-LF-06) | 07:46 08:29 (WEA 1) | 08:31
21:50 21:04 17 07:16 (WEA Z2-LF-12) | 19:57 12 08:15 (WEA Z2-LF-11) | 18:47 19 08:39 (WEA Z2-LF-06) | 16:46 25 08:54 (WEA 1) | 16:20
13 | 05:26 06:11 07:01 (WEA Z2-LF-12) | 07:02 08:01 (WEA Z2-LF-11) | 07:52 08:21 (WEA Z2-LF-06) | 07:48 08:30 (WEA 1) | 08:32
21:49 21:02 15 07:16 (WEA Z2-LF-12) | 19:54 16 08:17 (WEA Z2-LF-11) | 18:45 18 08:39 (WEA Z2-LF-06) | 16:45 24 08:54 (WEA 1) | 16:20
14 | 05:27 06:13 07:03 (WEA Z2-LF-12) | 07:04 07:59 (WEA Z2-LF-11) | 07:54 08:22 (WEA Z2-LF-06) | 07:49 08:30 (WEA 1) | 08:33
21:48 21:01 11 07:14 (WEA Z2-LF-12) | 19:52 18 08:17 (WEA Z2-LF-11) | 18:42 16 08:38 (WEA Z2-LF-06) | 16:43 24 08:54 (WEA 1) | 16:20
15| 05:28 06:14 07:05 (WEA Z2-LF-12) | 07:05 07:46 (WEA Z2-LF-08) | 07:56 08:23 (WEA Z2-LF-06) | 07:51 08:29 (WEA 1) | 08:34
21:47 20:59 5 07:10 (WEA Z2-LF-12) | 19:49 22 08:18 (WEA Z2-LF-11) | 18:40 14 08:37 (WEA Z2-LF-06) | 16:42 24 08:53 (WEA 1) | 16:20
16 | 05:30 06:16 07:07 07:42 (WEA 22-LF-08) | 07:57 08:24 (WEA 22-LF-06) | 07:53 08:30 (WEA 1) | 08:35
21:46 20:56 19:47 30 08:18 (WEAZ2-LF-11) | 18:38 11  08:35 (WEAZ2-LF-06) | 16:41 23 08:53 (WEA 1) | 16:20
17 | 05:31 06:18 07:09 07:40 (WEA Z2-LF-08) | 07:59 09:02 (WEA Z2-LF-13) | 07:55 08:30 (WEA 1) | 08:36
21:45 2054 19:45 33 08:18 (WEAZ2-LF-11) [ 18:36 3 09:05 (WEAZ2-LF-13) | 16:39 23  08:53 (WEA 1) | 16:20
18 | 05:32 06:19 07:10 07:40 (WEA Z2-LF-08) | 08:01 08:58 (WEA Z2-LF-13) | 07:56 08:31 (WEA 1) | 08:37
21:44 2052 19:42 34 08:18 (WEAZ2-LF-11) | 18:34 10  09:08 (WEAZ2-LF-13) | 16:38 22 08:53 (WEA 1) | 16:21
19 | 05:33 06:21 07:12 07:38 (WEA Z2-LF-08) | 08:03 08:56 (WEA Z2-LF-13) | 07:58 08:32 (WEA 1) | 08:37
21:43 20:50 19:40 35 08:17 WEAZ2-LF-11) [ 18:32 14 09:10 (WEAZ2-LF-13) | 16:37 21 08:53 (WEA 1) | 16:21
20 05:35 06:23 07:13 07:39 (WEA Z2-LF-08) | 08:04 08:55 (WEA Z2-LF-13) | 08:00 08:33 (WEA 1) | 08:38
21:42 2048 19:38 34 08:17 WEAZ2-LF-11) [18:20 16 09:11 (WEAZ2-LF-13) | 16:35 20  08:53 (WEA 1) | 16:21
21 05:36 06:24 07:15 07:40 (WEA Z2-LF-08) | 08:06 08:55 (WEA Z2-LF-13) | 08:02 08:34 (WEA 1) | 08:39
21:41 20:46 19:35 30 08:15 (WEAZ2-LF-11) [18:27 17  09:12 (WEAZ2-LF-13) | 16:3¢ 19 08:53 (WEA 1) | 16:22
22 05:37 06:26 07:17 07:42 (WEA Z2-LF-08) | 08:08 08:54 (WEA Z2-LF-13) | 08:03 08:35 (WEA 1) | 08:39
21:39 20:44 19:33 25 08:14 (WEAZ2-LF-11) [18:25 18  09:12 (WEAZ2-LF-13) | 16:33 17  08:52 (WEA 1) | 16:22
23] 05:39 06:28 07:18 07:44 (WEA Z2-LF-08) | 08:10 08:54 (WEA Z2-LF-13) | 08:05 08:36 (WEA 1) | 08:40
21:38 20:42 19:31 18 08:12 (WEAZ2-LF-11) [18:23 18  09:12 (WEAZ2-LF-13) | 16:32 15 08:51 (WEA 1) | 16:23
241 05:40 06:29 07:20 08:01 (WEA Z2-LF-11) | 08:12 08:54 (WEA Z2-LF-13) | 08:07 08:38 (WEA 1) | 08:40
21:37 20:40 19:28 7 08:08 (WEAZ2-LF-11) [18:21 18  09:12 (WEAZ2-LF-13) | 16:31 12 08:50 (WEA 1) | 16:23
25 | 05:42 06:31 07:22 07:13 07:53 (WEA Z2-LF-13) | 08:08 08:40 (WEA 1) | 08:40
21:35 20:37 19:26 17:19 18 08:11 (WEA Z2-LF-13) | 16:30 8 08:48 (WEA 1) | 16:24
26| 05:43 06:32 07:23 07:15 07:54 (WEA Z2-LF-13) | 08:10 08:41
21:34 20:35 19:24 17:17 16 08:10 (WEA Z2-LF-13) | 16:29 16:25
27| 05:45 07:08 (WEA Z2-LF-12) | 06:34 07:26 (WEA Z2-LF-09) | 07:25 07:17 07:55 (WEA Z2-LF-13) | 08:11 08:41
21:32 2 07:10 (WEA Z2-LF-12) | 20:33 5 07:31 (WEA Z2-LF-09) | 19:21 17:15 14 08:09 (WEA Z2-LF-13) | 16:28 16:25
28 | 05:46 07:04 (WEA Z2-LF-12) | 06:36 07:22 (WEA Z2-LF-09) | 07:27 07:19 07:56 (WEA Z2-LF-13) | 08:13 08:41
21:31 9 07:13 (WEA Z2-LF-12) | 20:31 11 07:33 (WEA Z2-LF-09) | 19:19 17:13 12 08:08 (WEA Z2-LF-13) | 16:27 16:26
29 | 05:48 07:03 (WEA Z2-LF-12) | 06:37 07:17 (WEA Z2-LF-07) | 07:28 07:21 07:58 (WEA Z2-LF-13) | 08:14 08:41
21:29 13 07:16 (WEA Z2-LF-12) | 20:29 18 07:35 (WEA Z2-LF-09) | 19:17 17:11 8 08:06 (WEA Z2-LF-13) | 16:26 16:27
30 | 05:49 07:01 (WEA Z2-LF-12) | 06:39 07:14 (WEA Z2-LF-07) | 07:30 07:22 08:16 08:41
21:28 16 07:17 (WEA Z2-LF-12) | 20:26 21 07:35 (WEA Z2-LF-09) | 19:14 17:09 16:25 16:28
31| 05:51 07:01 (WEA Z2-LF-12) | 06:41 07:13 (WEA Z2-LF-07) 07:24 08:41
21:26 17 07:18 (WEA Z2-LF-12) | 20:24 23 07:36 (WEA Z2-LF-09) 17:07 16:29
Sonnenscheinstunden | 503 454 381 331 265 243

astr.max.mogl Beschattung 57 353 468 370 423

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-38 - Lasterfeld 15, 48599 Gronau (Westfalen)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

1Januar IFebruar IMarz IApril IMai 19uni

1]08:41 09:33 (WEA 1) | 08:14 08:51 (WEA Z2-LF-06) | 07:20 07:09 07:33 (WEA Z2-LF-07) | 06:04 05118 07:02 (WEA Z2-LF-12)

16:30 28 10:06 (WEA 1) | 17:18 35  09:47 (WEA Z2-LF-13) | 18:10 2005 33 (WEA 72-LF-09) | 20:56 2143 39 07:41 (WEA Z2-LF-12

2] 08:41 09:39 (WEA 1) | 08:13 08:49 (WEA Z2-LF-06) | 07:18 07:07 (WEA Z2-LF-07) | 06:02 05:17 07:02 (WEA Z2-LF-12)

1631 28 10:07 (WEA 1) | 17:20 35 09:45 (WEA 22-LF-13) | 18:12 2007 39 (WEA Z2-LF-09) | 20:58 2144 39 07:41 (WEAZ2-LF-12

3]08:41 09:39 (WEA 1) | 08:11 08:48 (WEA Z2-LF-06) | 07:16 07:45 (WEA Z2-LF-10) | 07:05 (WEA 72-LF-07) | 06:00 05117 07:02 (WEA 22-LF-12)

1632 28 10:07 (WEA1) | 17:22 35  09:44 (WEA Z2-LF-13) | 18:14 21 08:28 (WEA 22-LF-11) | 20:08 41 EA 22-LF-09) | 21:00 2145 40 07:42 (WEA Z2-LF-12

40841 09:39 (WEA 1) | 08:09 08:47 (WEA Z2-LF-06) | 07:14 07:43 (WEA Z2-LF-10) | 07:02 (WEA Z2-LF-07) | 05:58 05116 07:02 (WEA Z2-LF-12)

16:33 28 10:07 (WEA1) |17:24 33 09:42 (WEAZ2-LF-13) | 18:16 31  08:31 WEAZ2-LF-11) | 20:10 42 (WEA 72-LF-09) | 21:01 21:46 39 07:41 (WEAZ2-LF-12

5] 08:41 09:40 (WEA 1) | 08:08 08:47 (WEA 22-LF-06) | 07:12 07:42 (WEA 22-LF-10) | 07:00 EA 22:LF-07) | 05:56 05:15 07:03 (WEA 22-LF-12)

1635 28 10:08 (WEA 1) | 17:26 24 09:11 (WEAZ2-LF-06) | 18:18 36  08:33 WEAZ2-LF-11) | 20:12 43 (WEA Z2-LF-09) | 21:03 21:47 39 07:42 (WEA Z2-LF-12

6108:40 09:40 (WEA 1) | 08:06 08:47 (WEA Z2-LF-06) | 07:09 07:42 (WEA 22-LF-10) | 06:58 (WEA 72-LF-07) | 05:55 05115 07:03 (WEA 22-LF-12)

1636 27 10:07 (WEA 1) [ 17:28 25 09:12 (WEA Z2-LF-06) | 18:19 41  0B:35 (WEA 22-LF-11) | 2013 43 EA 22-LF-09) | 21:05 2148 39 07:42 (WEA Z2-LF-12

7108:40 09:41 (WEA 1) | 08:04 08:46 (WEA Z2-LF-06) | 07:07 07:40 (WEA Z2-LF-10) | 06:56 (WEA Z2-LF-07) | 05:53 05114 07:04 (WEA Z2-LF-12)

1637 27 10:08 (WEAD) [17:29 26 09:12 (WEAZ2-LF-06) | 18:21 44 08:35 (WEAZ2-LF-11) | 20:15 43 (WEA 72-LF-09) | 21:06 21:49 38 07:42 (WEA Z2-LF-12

8108:40 09:42 (WEA 1) | 08:03 08:45 (WEA 22-LF-06) | 07:05 07:41 (WEA 22-LF-10) | 06:53 EA 22-LF-07) | 05:51 07:16 (WEA 22-LF-12) | 05113 07:03 (WEA 22-LF-12)

1638 26 10:08 (WEA D) | 17:31 26 09:12 (WEAZ2-LF-06) | 18:23 45 08:36 (WEAZ2-LF-11) | 20:17 43 (WEAZ2-LF-09) | 2108 10 07:26 (WEAZ2-LF-12) | 21350 39 07:42 (WEA Z2-LF-12)

9]08:39 09:42 (WEA 1) | 08:01 08:46 (WEA Z2-LF-06) | 07:03 07:41 (WEA 22-LF-10) | 06:51 (WEA 72-LF-07) | 05:49 07:13 (WEA Z2-LF-12) | 05:13 07:04 (WEA 22-LF-12)

1640 26 10:08 (WEA 1) | 17:33 27 09113 (WEA Z2-LF-06) | 18:25 45  08:36 (WEA Z2-LF-11) | 20:19 42 (WEAZ2-F-09) | 21110 16 07:29 (WEAZ2-LF-12) | 2150 38 07:42 (WEA Z2-LF-12)

101 08:39 09:43 (WEA 1) | 07:59 08:46 (WEA Z2-LF-06) | 07:00 07:24 (WEA Z2-LF-08) | 06:49 (WEA Z2-LF-07) | 05:48 07:10 (WEA Z2-LF-12) | 05:13 07:04 (WEA Z2-LF-12)

1641 26 10:00 (WEA 1) [ 17:35 27 09:13 (WEAZ2-LF-06) | 18:27 54  08:36 (WEA Z2-LF-11) | 20:20 40 (WEAZ2-F-09) | 21111 21  07:31 (WEAZ2-LF-12) [ 2151 37 O7:41 (WEA Z2-LF-12)

111 08:38 09:44 (WEA 1) | 07:57 08:45 (WEA 22-LF-06) | 06:58 07:22 (WEA 22-LF-08) | 06:46 (WEA 72-LF-07) | 05:46 07:09 (WEA 22-LF-12) | 05:12 07:04 (WEA 22-LF-12)

1643 25 10:09 (WEA 1) | 17:37 26 09:12 (WEA Z2-LF-06) | 18:28 56  08:36 (WEA Z2-LF-11) | 20:22 38 (WEAZ2-LF-09) | 21113 24 07:33 (WEAZ2-LF-12) | 21552 38 07:42 (WEA Z2-LF-12)

12 08:37 09:45 (WEA 1) | 07:55 08:46 (WEA 22-LF-06) | 06:56 07:21 (WEA Z2-LF-08) | 06:44 (WEA 22-LF-07) | 05:44 07:07 (WEA 22-LF-12) | 05:12 07:05 (WEA 22-LF-1)

1644 23 10:08 (WEA 1) [17:30 26 09:12 (WEA Z2-LF-06) | 18:30 55  08:36 (WEA Z2-LF-11) [ 20:24 34  08:04 (WEA Z2-LF-09) | 21:14 27  07:38 (WEAZ2-LF-12) | 21:53 37  07:42 (WEA Z2-LF-12

13108:37 09:45 (WEA 1) | 07:53 08:47 (WEA Z2-LF-06) | 06:53 07:19 (WEA Z2-LF-08) | 06:42 07:31 (WEA Z2-LF-07) | 05:43 07:07 (WEA Z2-LF-12) | 05:11 07:05 (WEA Z2-LF-12

1646 23 10:08 (WEAD) | 17:41 25 09:12 (WEAZ2-LF-06) | 18:32 50  08:35 (WEAZ2-LF-11) | 20:25 24 0B:03 (WEAZ2-LF-09) | 21:16 20 07:36 (WEAZ2-LF-12) | 21:53 37  07:42 (WEA Z2-LF-12

14108:36 09:28 (WEA 22-LF-13) | 07:51 08:19 (WEA 22-LF-03) | 06:51 07:19 (WEA 22-LF-08) | 06:40 07:46 (WEA 22-LF-09) | 05:41 07:05 (WEA 22-LF-12) | 05:11 07:06 (WEA 22-LF-12)

1647 30 10:08 (WEA 1) | 17:43 31 09:11 (WEAZ2-LF-06) | 18:34 50  08:35 (WEAZ2-LF-11) | 20:27 14 0B:00 (WEAZ2-LF-09) | 21:18 31  07:36 (WEAZ2-LF-12) | 21:54 37 07:43 (WEA Z2-LF-12

15 08:35 09:27 (WEA 22-LF-13) | 07:50 08:18 (WEA 22-LF-03) | 06:49 07:18 (WEA Z2-LF-08) | 06:38 07:49 (WEA 22-LF-09) | 05:39 07:05 (WEA 22-LF-12) | 05:11 07:05 (WEA 22-LF-12)

1649 31 10:07 (WEA 1) [ 17:45 32 09:10 (WEA Z2-LF-06) | 18:35 50  08:35 (WEAZ2-LF-11) [20:29 8  O7:57 (WEAZ2-LF-09) | 21:19 32  07:37 (WEAZ2-LF-12) | 21155 37  07:42 (WEA Z2-LF-12

16108:34 09:26 (WEA Z2-LF-13) | 07:48 08:17 (WEA Z2-LF-03) | 06:47 07:18 (WEA Z2-LF-08) | 06:35 05:38 07:04 (WEA Z2-LF-12) | 05:11 07:05 (WEA Z2-LF-12)

16:50 32 10:07 (WEA 1) | 17:46 31 09:00 (WEA Z2-LF-06) | 18:37 48 08:33 (WEA Z2-LF-11) | 20:31 21:21 33 O7:37 (WEAZ2-F-12) | 2L'55 37 07:42 (WEA Z2-LF-12)

171 08:33 09:25 (WEA 22-LF-13) | 07:46 08:17 (WEA Z2-LF-03) | 06:44 07:18 (WEA 22-LF-08) | 06:33 05:36 07:03 (WEA 22-LF-12) | 05:11 07:06 (WEA 22-LF-12)

1852 32 10:06 (WEA 1) | 17:48 28 09:07 (WEA Z2-LF-06) | 18:39 47  08:33 (WEA Z2-LF-11) | 20:32 21:22 35 O7:38 (WEAZ2-AF-12) | 2L:56 36 07:42 (WEA Z2-F-12)

18 08:32 09:25 (WEA 22-LF-13) | 07:44 08:17 (WEA Z2-LF-03) | 06:42 07:19 (WEA Z2-LF-08) | 06:31 05:35 07:03 (WEA Z2-LF-12) | 05:11 07:06 (WEA Z2-LF-12)

1654 30 10:05 (WEA 1) | 17:50 24 09:05 (WEA Z2-LF-06) | 18:41 44 08:32 (WEA Z2-LF-11) | 20:34 2124 36 07:39 (WEAZ2LF-12) | 2L'56 36  07:42 (WEA Z2-LF-12)

19108:31 09:25 (WEA Z2-LF-13) | 07:42 08:17 (WEA Z2-LF-03) | 06:40 07:19 (WEA Z2-LF-08) | 06:29 05:33 07:02 (WEA Z2-LF-12) | 05:11 07:07 (WEA Z2-LF-12)

16:55 28 10:04 WEA D) | 17:52 12 08:29 (WEA Z2-F-03) | 18:42 40 08:30 (WEA Z2-LF-11) | 20:36 2125 37 36 07:43 (WEA Z2-LF-12

20 08:30 09:24 (WEA 22-LF-13) | 07:40 08:18 (WEA Z2-LF-03) | 06:37 07:20 (WEA 22-LF-08) | 06:27 05:32 07:07 (WEA 22-LF-12)

1657 21 09:45 (WEAZ2-LF-13) [17:54 11 08:29 (WEA Z2-LF-03) | 18:44 34 08:28 (WEA Z2-LF-11) | 20:38 2121 37 36 07:43 (WEA Z2-LF-12

211 08:29 09:24 (WEA Z2-LF-13) | 07:37 08:19 (WEA Z2-LF-03) | 06:35 07:23 (WEA Z2-LF-08) | 06:24 05:31 07:07 (WEA Z2-LF-12)

16:59 21 09:45 (WEAZ2-LF-13) [ 17:56 9 08:28 (WEAZ2-LF-03) | 18:46 24 0B:26 (WEA Z2-LF-11) | 20:39 2128 38 36 07:43 (WEA Z2-LF-12

22]08:28 09:24 (WEA Z2-LF-13) | 07:35 08:21 (WEA 22-LF-03) | 06:33 08:11 (WEA Z2-LF-11) | 06:22 05:29 07:07 (WEA Z2-LF-12)

17:00 22 09:46(WEAZ2-F-13) | 17:58 3  08:24 (WEAZ2-LF-03) | 18:48 11  08:22 (WEA Z2-LF-11) | 20:41 21:30 38 36 07:43 (WEA Z2-F-12)

23] 08:27 09:24 (WEA 22-LF-13) | 07:33 06:30 06:20 05:28 07:01 (WEA 22-LF-12) | 05:12 07:07 (WEA 22-LF-12)

17:02 23 09:47 (WEA Z2:LF-13) | 17:59 18:49 20:43 21:31 39 07:40 (WEAZ2F-12) | 2L:57 36 07:43 (WEA Z2-LF-12)

241 08:26 09:24 (WEA Z2-LF-13) | 07:31 06:28 06:18 05:27 07:01 (WEA Z2-LF-12) | 05:12 07:08 (WEA Z2-LF-12)

17:04 23 09:47 (WEA Z2-(F-13) | 18:01 18:51 20144 21:32 39 07:40 (WEAZ2-F-12) | 2L'57 36 07:44 (WEA Z2-LF-12

251 08:24 09:24 (WEA Z2-LF-13) | 07:29 06:26 06:16 05:26 07:01 (WEA Z2-LF-12) | 05:12 07:08 (WEA Z2-LF-12)

17:06 23 09:47 (WEA Z2-LF-13) | 18:03 18:53 20:46 21:3 39 07:40 (WEAZ2-F-12) | 2L'57 36 07:44 (WEA Z2-LF-12)

26 08:23 09:24 (WEA 22-LF-13) | 07:27 06:23 06:14 05:24 07:01 (WEA 22-LF-12) | 05:13 07:07 (WEA 22-LF-12)

1707 23 09:47 (WEA Z2-LF-13) | 18:05 18:54 20:48 21:35 39 07:40 (WEAZ2LF-12) | 21'57 37  07:44 (WEA 22-LF-12)

27 08:22 09:25 (WEA Z2-LF-13) | 07:25 06:21 06:12 05:23 07:01 (WEA Z2-LF-12) | 05:13 07:08 (WEA Z2-LF-12)

17:00 23 09:48 (WEA Z2-LF-13) | 18:07 18:56 20:49 21:3 40 07:41 (WEAZ2-F-12) | 2L'57 37  07:45 (WEA Z2-LF-12

28] 08:20 09:25 (WEA Z2-LF-13) | 07:23 06:19 06:54 (WEA 22-LF-09) | 06:10 05:22 07:01 (WEA 22-LF-12) | 05113 07:08 (WEA 22-LF-12)

1711 22 09:47 (WEA Z2-F-13) | 18:09 1858 8 07:02 (WEA Z2-LF-09) | 2051 21:38 40 O7:41 (WEAZ2AF-12) | 2L'57 37 07:45 (WEA Z2-LF-12)

29 08:19 09:26 (WEA 22-LF-13) 07:16 07:50 (WEA 22-LF-09) | 06:08 05:21 07:02 (WEA Z2-LF-12) | 05:14 07:08 (WEA 22-LF-12)

1713 22 09:48 (WEA Z2-LF-13) 20:00 16 08:06 (WEA Z2-LF-09) | 20:53 21:39 40 07:42 (WEAZ2LF-12) | 21'57 37  07:45 (WEA Z2-LF-12)

30 08:17 08:55 (WEA Z2-LF-0) 07:14 07:48 (WEA Z2-LF-09) | 06:06 05:20 07:02 (WEA Z2-LF-12) | 05:15 07:09 (WEA Z2-LF-12)

1715 27 09:47 (WEA Z2-LF-13) 20:01 20 08:08 (WEA Z2-LF-09) | 20:55 21:40 40 07:42 (WEAZ2-F-12) | 2L:57 37  07:46 (WEA Z2-LF-12)
3110816 08:52 (WEA 22-LF-06) 07:12 07:46 (WEA Z2-LF-09) 05:19 07:02 (WEA 22-LF-12)
1716 33 09:47 (WEA Z2-LF-13) 20:03 22 08:08 (WEA Z2-LF-09) 21:41 39 O7:41 (WEA Z2-F-12]

Sonnenscheinstunden | 258 277 367 416 486 500
astr.maxmogl Beschattung 809 551 892 527 799 1119

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-38 - Lasterfeld 15, 48599 Gronau (Westfalen)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmel
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1Juli 1August ISeptember |Oktober INovember |Dezember
1]05:15 05:52 07:18 (WEA 22-LF-12) | 06:42 07:27 (WEA Z2-LF-07) | 07:32 07:59 (WEA Z2-LF-08) | 07:26 08:16 (WEA 22-LF-06) | 08:17 09:26 (WEA 1)
2157 38 21:24 26 07:44 (WEA Z2-LF-12) | 20:22 38  08:05 (WEAZ2-LF-09) [ 19:12 49  09:15 (WEA Z2-LF-11) 26 08:42 (WEA Z2-LF-06) | 16:25 25 00:51 (WEA 1)
2 05:16 05:54 07:19 (WEA Z2-LF-12) | 06:44 07:25 (WEA Z2-LF-07) | 07:33 08:00 (WEA Z2-LF-08) 08:16 (WEA Z2-LF-06) | 08:19 09:26 (WEA 1)
21:56 38 21:23 23 07:42 (WEA Z2-LF-12) | 20:20 40 08:05 (WEA Z2-LF-09) | 19:10 56 09:15 (WEA Z2-LF-11) 26 08:42 (WEA Z2-LF-06) | 16:24 25 09:51 (WEA 1)
3] 0547 0555 07:22 (WEA 22-LF-12) | 06:46 07:24 (WEA Z2-LF-07) | 07:35 08:01 (WEA 22-LF-08) 08:16 (WEA 22-LF-06) | 08:20 09:26 (WEA 1)
2156 38 21:21 19 O7:41 (WEA Z2-LF-12) | 20:17 42  08:06 (WEA Z2-LF-09) | 19:07 56  09:14 (WEA Z2-LF-11) 26 08:42 (WEA Z2-LF-06) | 16:23 26  09:52 (WEA 1)
4]05:17 05:57 07:23 (WEA Z2-LF-12) | 06:47 07:23 (WEA Z2-LF-07) | 07:37 08:04 (WEA Z2-LF-08) 08:16 (WEA Z2-LF-06) | 08:22 09:26 (WEA 1)
21:55 38 21:19 15 07:38 (WEA Z2-LF-12) | 20:15 43 08:06 (WEA Z2-LF-09) | 19:05 51 09:14 (WEA Z2-LF-11) 26 08:42 (WEA Z2-LF-06) | 16:23 26 09:52 (WEA 1)
510518 0556 07:28 (WEA Z2-LF-12) | 06:49 07:23 (WEA Z2-LF-07) | 07:39 08:18 (WEA Z2-LF-10) 08:17 (WEA 22-LF-06) | 08:23 09:27 (WEA 1)
2155 38 208 6 07:38 WEAZ2-LF-12) | 20113 43 0Bi05 (WEAZ2-LF-09) | 19:03 45  09:13 (WEA Z2-LF-11) 25 0842 (WEAZ2LF-06) [16:22 26 0953 (WEA D)
6]05:19 06:00 06:51 07:22 (WEA Z2-LF-07) | 07:40 08:17 (WEA Z2-LF-10) 08:17 (WEA Z2-LF-06) | 08:24 09:26 (WEA 1)
21:54 39 21:16 20:10 43 08:05 (WEA Z2-LF-09) | 19:00 44 09:12 (WEA Z2-LF-11) 24 08:41 (WEA Z2-LF-06) | 16:22 28 09:54 (WEA 1)
7105:20 06:01 06:52 07:22 (WEA Z2-LF-07) | 07:42 08:16 (WEA Z2-LF-10) 08:18 (WEA Z2-LF-06) | 08:26 09:26 (WEA 1)
2154 % 2114 2008 43 08:05 (WEAZ2.F-09) | 1858 42 09110 (WEA Z2-LF-11) 3 09:13 (WEAZ2LF-13) [16:21 28 0934 (WEA D)
8]05:21 06:03 06:54 07:23 (WEA Z2-LF-07) | 07:44 08:17 (WEA Z2-LF-10) 08:19 (WEA Z2-LF-06) | 08:27 09:27 (WEA 1)
2153 39 21:12 20:06 42  08:05 (WEA Z2-LF-09) | 18:56 38  09:09 (WEA Z2-LF-11) 35 09:15 (WEA Z2-LF-13) | 16:21 28  09:55 (WEA 1)
9 05:22 06:05 06:55 07:23 (WEA Z2-LF-07) | 07:45 08:18 (WEA Z2-LF-10) 08:20 (WEA Z2-LF-06) | 08:28 09:27 (WEA 1)
2155 39 21:10 2003 41 0804 (WEAZ2-LF-09) | 18554 34  00:07 (WEA Z2-LF-11) 36 00116 (WEAZ2-LF-13) [ 1621 28 00:55 (WEA 1)
10 | 05:23 06:06 06:57 07:24 (WEA Z2-LF-07) | 07:47 08:19 (WEA Z2-LF-10) 08:22 (WEA 22-LF-06) | 08:20 09:28 (WEA 1)
2152 39 21:08 20:01 39 08:03 (WEA Z2-LF-09) | 18:51 26  09:05 (WEA Z2-LF-11) 35 09:18 (WEA Z2-LF-13) | 16:20 28 09:56 (WEA 1)
11| 05:24 06:08 06:59 07:25 (WEA Z2-LF-07) | 07:49 08:21 (WEA 22-LF-10) 08:24 (WEA Z2-LF-06) | 08:30 09:28 (WEA 1)
21:51 40 21:06 19:59 34 08:02 (WEA Z2-LF-09) | 18:49 13 09:00 (WEA Z2-LF-11) 32 09:18 (WEA Z2-LF-13) | 16:20 28 09:56 (WEA 1)
12| 05:25 06:10 07:00 07:38 (WEA 22-LF-09) | 07:50 08:27 (WEA 22-LF-06) | 08:31 09:28 (WEA 1)
2150 40 21:04 19:56 23 08:01 (WEA Z2-LF-09) | 18:47 27 09:19 (WEA Z2-LF-13) | 16:20 28  09:56 (WEA 1)
13 05:26 06:11 07:02 07:38 (WEA Z2-LF-09) | 07:52 08:57 (WEA Z2-LF-13) | 08:32 09:29 (WEA 1)
21:49 40 21:02 19:54 20 07:58 (WEA Z2-LF-09) | 18:45 23 09:20 (WEA Z2-LF-13) | 16:20 28 09:57 (WEA 1)
14| 0527 06:13 0704 07:40 (WEA Z2-LF-09) | 07:54 08:56 (WEA 22-LF-13) | 08:33 09:28 (WEA 1)
2148 40 2100 1952 16 07:56 (WEA Z2-LF-09) | 18:42 23 09:10 (WEAZ2LF-13) [16:20 28 0957 (WEA D)
15 | 05:28 06:14 07:05 07:43 (WEA Z2-LF-09) | 07:56 08:57 (WEA Z2-LF-13) | 08:34 09:30 (WEA 1)
21:47 40 20:58 19:49 10 07:53 (WEA Z2-LF-09) | 18:40 23 09:20 (WEA Z2-LF-13) | 16:20 28 09:58 (WEA 1)
16 | 05:30 06:16 07:07 7:57 08:57 (WEA Z2-LF-13) | 08:35 09:30 (WEA 1)
2146 40 2056 19:47 18:38 23 09:20 (WEAZ2LF-13) [16:20 29 09359 (WEA 1)
17| 05:31 06:18 07:09 07:59 08:57 (WEA Z2-LF-13) | 08:36 09:31 (WEA 1)
21:45 40 20:54 19:45 18:36 23 09:20 (WEA Z2-LF-13) | 16:20 28  09:59 (WEA 1)
18 | 05:32 06:19 07:10 08:01 08:58 (WEA Z2-LF-13) | 08:37 09:32 (WEA 1)
2144 40 20552 19:42 18:34 23 09721 (WEAZ2-LF-13) [ 1621 28 1000 (WEA 1)
19 | 05:33 0621 o712 08:03 08:58 (WEA 22-LF-13) | 08:37 09:31 (WEA 1)
21:43 40 20:50 19:40 18:31 23 09:21 (WEA Z2-LF-13) | 16:21 29 10:00 (WEA 1)
20 | 05:35 06:23 07:13 08:04 08:51 (WEA 22-LF-03) 08:59 (WEA Z2-LF-13) | 08:38 09:32 (WEA 1)
21:42 39 20:48 19:38 18:29 6 08:57 (WEA Z2-LF-03) 22 09:21 (WEA Z2-LF-13) | 16:21 29 10:01 (WEA 1)
21| 05:36 06:24 07:15 08:57 (WEA Z2-LF-11) | 08:06 08:49 (WEA 22-LF-03) 09:00 (WEA 22-LF-13) | 08:39 09:32 (WEA 1)
21:41 39 20:46 19:35 9 09:06 (WEA Z2-LF-11) | 18:27 9 08:58 (WEA 22-LF-03) 21 09:21 (WEAZ2-LF-13) | 16:22 28  10:00 (WEA 1)
22 ] 05:37 06:26 07:17 08:09 (WEA Z2-LF-08) | 08:08 08:48 (WEA Z2-LF-03) 09:01 (WEA Z2-LF-13) | 08:39 09:33 (WEA 1)
2139 39 20:44 1933 19 00:10 (WEAZ2-LF-11) | 18:25 11 08:59 (WEA Z2-LF-03) 20 09:21 (WEAZ2LF-13) [16:22 28 10:01 (WEAT)
23 | 05:39 06:28 o7:18 08:05 (WEA 72-LF-08) | 08:10 08:47 (WEA Z2-LF-03) 09:01 (WEA 22-LF-13) | 08:40 09:33 (WEA 1)
2138 20:42 1931 31 092 (WEAZ2AF-11) [18:23 18 09:32 (WEA Z2-LF-00 2 09:40 WEAD) [ 16:23 29 10:02 (WEA 1)
24 | 05:40 06:29 07:20 08:03 (WEA Z2-LF-08) | 08:12 08:47 (WEA Z2-LF-03) 09:02 (WEA Z2-LF-13) | 08:40 09:34 (WEA 1)
21:37 37 20:40 19:28 38 09:13 (WEA Z2-LF-11) | 18:21 26 09:36 (WEA Z2-LF-06) 30 )9:42 (WEA 1) | 16:23 29 10:03 (WEA 1)
25| 05:42 06:31 07:22 08:01 (WEA Z2-LF-08) | 07:13 07:46 (WEA Z2-LF-03) 09:03 (WEA Z2-LF-13) | 08:40 09:34 (WEA 1)
21:35 36 20:37 19:26 43 09:14 (WEAZ2-LF-11) [ 17:19 30  08:37 (WEA Z2-LF-06) 32 09:44 (WEA 1) | 16:24 29 10:03 (WEA 1)
26 | 05:43 06:32 07:23 08:01 (WEA Z2-LF-08) | 07:15 07:47 (WEA Z2-LF-03) 09:05 (WEA Z2-LF-13) | 08:41 09:35 (WEA 1)
21:34 35 20:35 19:24 46 09:15 (WEA Z2-LF-11) | 17:17 31  08:39 (WEA Z2-LF-06) 32 09:46 (WEA 1) | 16:25 28  10:03 (WEA 1)
27 ] 05:45 06:34 07:25 07:59 (WEA Z2-LF-08) | 07:17 07:47 (WEA Z2-LF-03) 09:06 (WEA Z2-LF-13) | 08:41 09:35 (WEA 1)
2132 4 20:33 1921 49 0915 (WEAZ2-LF-L1) [17:15 32 0:40 (WEA Z2-LF-06) a1 09:46 (WEA D) | 1625 28 10:03 (WEA 1)
28 | 05:46 0636 07:49 (WEA 22:LF-09) | 07:27 07:59 (WEA Z2-LF-08) | 07:19 07:49 (WEA 22-LF-03) 09:08 (WEA 22-LF-13) | 08:41 09:35 (WEA 1)
2131 33 20:31 9  07:58 (WEAZ2-LF-09) | 19:19 50  09:15 (WEA Z2-LF-11) | 17:13 31  08:41 (WEA Z2-LF-06) 30 09:48 (WEA 1) | 16:26 29 10:04 (WEA 1)
29 | 05:48 06:37 07:46 (WEA Z2-LF-09) | 07:28 07:59 (WEA Z2-LF-08) | 07:21 08:16 (WEA Z2-LF-06) 09:12 (WEA Z2-LF-13) | 08:41 09:36 (WEA 1)
21:29 31 20:29 15 08:01 (WEA Z2-LF-09) | 19:17 51 09:16 (WEA Z2-LF-11) | 17:11 25 08:41 (WEA Z2-LF-06) 23 09:49 (WEA 1) | 16:27 28 10:04 (WEA 1)
30 | 05:49 06:39 07:31 (WA 22:LF-07) | 07:30 07:59 (WEA 22-LF-08) | 07:22 08:16 (WEA 22-LF-06) 09:26 (WEA 1) | 08:41 09:36 (WEA 1)
2128 30 20:26 24 08:03 (WEA Z2-LF-00) | 19:14 50  00:15 (WEA Z2-LF-11) | 17:09 26  08:42 (WEA Z2-LF-06) 23 09:49 (WEA 1) | 16:28 29  10:05 (WEA 1)
31 05:51 (WEA Z2-LF-12) | 06:41 07:28 (WEA Z2-LF-07) 07:24 08:16 (WEA Z2-LF-06) 08:41 09:37 (WEA 1)
21:26 28 (WEA Z2-LF-12) | 20:24 34 08:04 (WEA Z2-LF-09) 17:07 26 08:42 (WEA Z2-LF-06) 16:29 28 10:05 (WEA 1)

Sonnenscheinstunden | 503 454 381 331 265 243
astr.max.mogl. Beschattung 1164 171 903 725 805 864
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231616/72  WINAPRO
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D Grafischer Kalender der
Gesamtbelastung pro SR

Nachfolgend ist der grafische Kalender der 38 untersuchten Schattenrezeptoren (SR-01
bis SR-38) mit den Schattenzeiten je Schattenrezeptor Uber das gesamte Jahr dargestellt.

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox ]

engineering@noxt.de - 1. Marz 2023 I emgmeeﬂmg
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Projekt: Lizenzierter Anwender:

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:
27.02.2023 16:48/3.6.355
SHADOW - Grafischer Kalender

Berechnung: Gesamtbelastung

SR-01: Lange Seite 10, 48599 Gronau (V\estfalen) SR-02: Lange Seite 9, 48599 Gronau (Westfalen)
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WEA 1 GE WIND ENERGY 6.0-164 GT135 6000 1640 101 i: 167.0m (Ges2460m) @) [N WEA 22:LF06: VESTAS 50 2000 80010 NH: 105,0m (6es:150,0m) 32 I 15 224712 ENERCON .62 £2 2300 2.0 101 N 1304 m Gesi79.6 ) 36)

WEA 4: GE WIND ENERGY 6.0-164 GT135 6000 164.0 101 NH: 167.0 m (Ges:249,0 m) (4) WEA 22-LF-07: VESTAS V90 2000 90.0 01 NH: 105,0 m (Ges:150,0 m) (39) WEA 22-UF-13: ENERCON E-92 2,3 MW 2350 92.0 11 NH: 138,4 m (Ges:184,4 m) (39)

WEA W ENERCON E-16 80 18.0 01 NH: 34,5 m (Ges:435 m) (26) WEA 22:LF-08: VESTAS V90 2000 90.0 01 NH: 105,0 m (Ges:150,0 m) (34) WEA Z2-W-01: ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206.9 m) (40)
I vch 22703 ENERCON £-56/10.58 1000.58.0 01 - 00 m (Gesc1190m) o) [N WEA 22:LF-05: VESTAS V90 2000 900 101 KH: 105,0 m (Gese150,0 m (35) WEA Z2-W-03%: ENERCON E-141 EP4 4200 1410 1 NH: 1590 m (Ges:229.5 m) (42)
I ch 22-LF: ENERCON £-70 E4 2000 710 10 NH: 98,0 m (Gest133,5 m (30) WEA 72.LF-10: ENERCON £-92 2.3 MW 2350 820 14 NH: 1386 m (Ges:184,4 m) (36)

WEA 22-LF-05: ENERCON £-52 E2 2300 2.0 101 NH: 108,4 m (Ges: 1494 m) (31) [N WeA 22-LF-11: ENERCON E-92 2,3 MW 2350 92.0 1 NH: 138.4 m (Ges:184,4 m) (37)

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 01.03.2023 16:17 / 1 WIndPRO .
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Projekt: Lizenzierter Anwender:
NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

SR-07: Wichum 8, 48619 Heek SR-08: Wichum 9, 48619 Heek
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WEA 2: GE WIND ENERGY 6.0-164 GT135 6000 164.0 101 N: 1670 m Ges2490my [ WEA o GE WiND ENERGY 6.0-164 GT135 6000 1640101 N 1670m (Ges2400m) [N W 22:W-01: ENERCON :115 3000 1157 101 NH: 1400 m (Ges:206.9 m (0)
I o5 5: e WiND ENERGY 6.0-164 G135 6000 164.0 101 i 1670 m (Ges:249.0 m) (3) WEA W: ENERCON £-16 80 16,0 101 N 34,5 m (Ges:43.5 m) (26) [ WWE 22:0-05: ENERCON E-161 EP 4200 1410 1 N 1690 m (Ges:229.5 m) (42)
WEA 4 GE WIND ENERGY 6.0-164 GTL35 6000 164.0 101 RH: 167,0 m (Ges:248,0 m) (4) WEA 22:LF-04: ENERCON E-70 E4 2000 71,0 0 NH: 98,0 m (Ges:133,5 m) (30)

N v+ 5 GE WIND ENERGY 6.0-164 GT135 6000 164.0 10! NH: 167,0 m (Ges:249,0 m) (5) WEA Z2-LF-05: ENERCON E-82 E2 2300 82.0 10! NH: 108,4 m (Ges:149,4 m) (31)
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Projekt: Lizenzierter Anwender:
NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

SR-13: Wichum 14, 48619 Heek SR-14: Wichum 13, 48619 Heek
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Projekt: Lizenzierter Anwender:
NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

SR-19: Kdmpensiedlung 1a, 48619 Heek SR-20: Ahle 8, 48619 Heek
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I e : WD ENEROY 60164 7135 6000 140 101 : 167.0m Ges245.0m) ) [N R 6 GE WIND ENERGY .0-164 67135 6000 1640101 N 1670 m (Ges2400 ) 6) [N WER 250702 VESTAS V117,45 3450 1170101 N 1165 m (Ges:175.0 m) 50
I 5 : G WD NERGY 6.0-164 GT135 6000 1640 101 : 167.0m Ges2so,0m) (& [ WEA 5.0F-01: VESTAS V17345 3450 170 101 NH: 1165 m (Ges:75.0m) (7)
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Projekt:

NE-2022-03_007 WP Heek

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

SR-25: Stegge 31, 48683 Ahaus
22:00

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabrtick

+49 (0)160 40 24 579

Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SR-26: Stegge 32, 48683 Ahaus
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Projekt:

NE-2022-03_007 WP Heek

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

SR-31: Stegge 35, 48683 Ahaus

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabrtick

+49 (0)160 40 24 579

Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SR-32: Stegge 35a, 48683 Ahaus

22:00
— 21:003
T 20:00 3 T
19:00
i 18:00 = ™~
17:00 2
— 16:003 E—
15:00 3
= 14:00]
N 13003
— — . —
- ﬁ = L] r‘i =
~ 1 ~I b2 il
[
Feb Mar Apr  Mai JLIm JLI Aug S;:p Ok Nov Dez .I;n Jan Feb Mar Apr Mai .I:nn Jlul Aug Slep Ok  Nov Dez lean
Monat Monat
SR-33: Lasterfeld 14, 48599 Gronau (\Westfalen) SR-34: Lasterfeld 20a, 48599 Gronau (\Westfalen)
I I
~ ~
N Y
&
—~ = [ — — - -
El o= ¥ 3 -
~ ~I b
[
Feb Mar Apr  Mai Jnlm JLI Aug Sep OK Nov Dez .I;n Jan Feb Mar Al u Aug Slep Ok  Nov Dez J;Ian
Monat Monat
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WEA 2: GE WIND ENERGY 6.0-164 GT135 6000 164.0 10! NH: 167.0 m (Ges:249,0 m) (2)
WEA 3: GE WIND ENERGY 6.0-164 GT135 6000 164.0 101 . 167.0 m (Ges:2490m) 3
T = 224503 ENERCON £58/10:58 1000 58 101 KH: 900 m (GesiL 180 m) (29)

WEA Z2-LF-06: VESTAS V90 2000 90.0 10! NH: 105,0 m (Ges:150,0 m) (32)
WEA 22-LF-07: VESTAS V90 2000 90.0 101 NH: 105,0 m (Ges:150.0 m) (33)
WEA Z2-LF-08: VESTAS V0 2000 90.0 101 NH: 105,0 m (Ges:150,0 m) (34)
WEA Z2-LF-09: VESTAS V90 2000 90.0 101 NH: 105,0 m (Ges:150.0 m) (35)

WEA 22:LF-10: ENERCON E-92 2,3 MW 2350 92.0 1 NH: 138,4 m (Ges:184,4 m) (36)
WEA Z2-UF-11: ENERCON E-92 2,3 MW 2350 92.0 11 NH: 138,4 m (Ges:184,4 m) (37)
WEA 22-LF-12: ENERCON E-82 E2 2300 82.0 101 NH: 138,4 m (Ges:179,4 m) (38)

I /=5 224515, ENERCON £:92 2,3 MW 2350 920 1 KH: 1984 m (Ge:184.4 m) 35)

0103203161776 WINAPRO .

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:

NE-2022-03_007 WP Heek

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

SR-37: Lasterfeld 11, 48599 Gronau (Westfalen)

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabrtick

+49 (0)160 40 24 579

Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SR-38: Lasterfeld 15, 48599 Gronau (\Westfalen)
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Jan Feb Mar Apr Mai  Jun  Ju  Aug Sep OK Nov Dez Jan Jan Feb Mar Apr Mai  Jun  Jul Aug Sep OK Nov Dez Jan

Monat

WeA

Monat

I e 1 GE WIND ENERGY 6.0.164 G135 6000 164.0 101 Ni: 1670 m (Ges:249.0m) (1)
N vien 22-L7-03: ENERCON E-58/10.58 1000 58.0 101 NH: 90,0 m (Ges:119,0 m) (29)

WEA 22-LF-06: VESTAS V90 2000 90.0 10! NH: 105,0 m (Ges:150,0 m) (32)

WEA Z2-LF-07: VESTAS Y90 2000 90.0 101 NH: 105,0 m (Ges:150.0 m) (33)

WEA Z2-LF-08: VESTAS VS0 2000 90.0 101 NH: 105,0 m (Ges:150,0 m) (34)
WEA 22-LF-09: VESTAS V90 2000 90.0 101 NH: 105,0 m (Ges:150.0 m) (35)
WEA 22:LF-10: ENERCON E-92 2,3 MW 2350 92.0 1 NH: 138, m (Ges:184,4 m) (36)
WEA Z2-LF-11: ENERCON E-92 2.3 MW 2350 92.0 1 NH: 1384 m (Ges:184,4 m) (37)

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

I =5 22.45-12: ENERCON £:2 £2 2300 52,0101 No: 1384 m (Ges79.4m) ()
I /=5 224515, ENERCON £:92 2,3 MW 2350 020 1 RH: 1984 m (Ge:184.4 ) 35)

01.03.2023 16:17 /7

windPRO .

noxt! engineering GmbH
Dipl.-Ing. (FH) Timm Schaer, M.Sc.
engineering@noxt.de - 1. Mdrz 2023

noxl!

engineering



E Kalender GB pro WEA Seite 139 von 219 Bericht NE-2022-03-007 Rev. 0

E Kalender der Gesamtbelastung pro
WEA

Nachfolgend ist der Kalender mit den Schattenzeiten je Windenergieanlage uber das
gesamte Jahr dargestellt.

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox ]

engineering@noxt.de - 1. Marz 2023 I emgmeeﬂmg
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 1 - GE WIND ENERGY 6.0-164 GT135 6000 164.0 !O! NH: 167,0 m (Ges:249,0 m) (1)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

JJanuar |Februar IMérz 1April IMai 1Juni
108:41 09:38-10:06/28 | 08:14 08:56-09:22/26 | 07:20 07:48-08:31/43 | 07:09 07:32-07:52/20 | 06:04 06:51-07:57/66 | 05:18 07:18-07:40/22
14:51-15:06/15 | 17:18 ] 18:10 | 20:05 1 20:56 | 21:42
09:39-10:07/28 | 08:13 08:57-09:21/24 | 07:18 07:45-08:32/47 | 07:07 07:32-07:52/20 | 06:02 07:04-07:57/53 | 05:17 8
14:52-15:07/15 | 17:20 18:12 20:07 20:58 06:52-07:03/11 21:44 05:58-06:48/50
00:39-10:07/28 | 08:11 08:57-09:20/23 | 07:16 07:42-08:31/49 | 07:05 07:30-07:52/22 | 06:00 07:03-07:56/53 06:32-06:42/10 | 05:17 07:21-07:38/17
14:52-15:06/14 | 17:22 18:14 20:08 21:00 06:55-06:59/4 21:45 05:58-06:47/49
09:39-10:07/28 | 08:09 08:57-09:19/22 | 07:14 07:40-08:32/52 | 07:02 07:30-07:52/22 | 05:58 07:03-07:56/53 05:16 07:23-07:36/13
14:54-15:06/12 | 17:24 18:16 20:10 21:01 06:29-06:44/15 21:46 05:57-06:46/49
09:40-10:08/28 | 08:08 08:59-09:19/20 | 07:12 07:39-08:32/53 | 07:00 07:30-07:52/22 | 05:56 07:02-07:56/54 05:15 07:26-07:34/8 05:58-06:30/32
14:56-15:05/9 | 17:26 18:18 20:12 21:03 06:27-06:46/19 21:47 06:31-06:46/15 21:09-21:12/3
09:40-10:07/27 | 08:06 09:00-09:18/18 | 07:09 07:38-08:32/54 | 06:58 07:30-07:52/22 | 05:55 07:03-07:56/53 05:15 06:32-06:44/12 21:06-21:14/8
14:58-15:03/5 | 17:28 18:19 20:13 21:05 06:26-06:48/22 21:48 05:57-06:30/33
00:41-10:08/27 | 08:04 09:02-09:17/15 | 07:07 07:36-08:31/55 | 06:55 07:29-07:50/21 | 05:53 07:03-07:56/53 05114 06:33-06:44/11 21:06-21:16/10
17:29 18:21 20:15 21:06 06:25-06:48/23 21:49 05:58-06:31/33
09:42-10:08/26 | 08:03 09:04-09:14/10 | 07:05 07:36-08:31/55 | 06:53 07:30-07:50/20 | 05:51 07:02-07:55/53 05113 06:34-06:42/8 21:05-21:16/11
17:31 18:23 20:17 21:08 06:23-06:49/26 21:49 05:57-0¢
09:42-10:08/26 | 08:01 07:03 07:36-08:31/55 | 06:51 07:31-07:49/18 | 05:49 07:03-07:56/53 05:13 06:37-06:41/4 21:04-21:17/13
17:33 18:25 20:19 21:09 06:23-06:50/27 21:50 05:58-06:31/33
09:43-10:09/26 | 07:59 07:00 07:35-08:29/54 | 06:49 07:26-07:47/21 | 05:48 07:03-07:55/52 05:13 05:57-06:31/34
1 17:35 18:26 20:20 21111 06:22-06:50/28 21151 21:03-2
11 09:44-10:09/25 | 07:57 06:58 07:35-08:29/54 | 06:46 07:21-07:44/23 | 05:46 07:03-07:55/52 05:12 05:58-06:31/33
3 17:37 18:28 20:22 21:13 06:22-06:51/29 21:52 21:03-21:18/15
12 09:45-10:08/23 | 07:55 06:56 07:35-08:28/53 | 06:44 07:19-07:41/22 | 05:44 07:03-07:54/51 05112 05:58-06:32/34
4 17:39 18:30 20:24 21:14 06:21-06:51/30 21:53 21:03-21:19/16
13 09:45-10:08/23 | 07:53 06:53 07:35-08:26/51 | 06:42 07:17-07:43/26 | 05:43 07:04-07:54/50 05:11 05:58-06:32/34
17:41 18:32 20:25 21:16 06:21-06:52/31 21:53 21:03-21:20/17
14 09:46-10:08/22 | 07:51 06:51 07:35-08:24/49 | 06:40 07:15-07:44/29 | 05:41 07:04-07:53/49 05:11 05:59-06:33/34
17:43 18:34 20:27 21117 06:20-06:52/32 21154 21:04-21:21/17
15 09:47-10:07/20 | 07:49 06:49 07:36-08:23/47 | 06:38 07:14-07:45/31 | 05:39 07:05-07:53/48 05:11 05:59-06:33/34
9 17:44 18:35 20:29 21:19 06:21-06:52/31 21:54 21:03-21:20/17
16 09:49-10:07/18 | 07:48 06:46 07:37-08:20/43 | 06:35 07:13-07:46/33 | 05:38 07:04-07:52/48 05:11 05:58-06:32/34
17:46 18:37 20:31 21:21 06:20-06:52/32 21:55 21:03-21:21/18
17 09:50-10:06/16 | 07:46 06:44 08:00-08:16/16 | 06:33 07:11-07:46/35 | 05:36 07:05-07:52/47 05111 05:58-06:32/34
09:02-09:10/8 17:48 18:39 07:38-07:55/17 | 20:32 06:56-07:04/8 21:22 06:20-06:52/32 21:55 21:03-21:21/18
18 09:52-10:05/13 | 07:44 06:42 08:05-08:11/6 06:31 07:10-07:46/36 | 05:35 07:06-07:52/46 05:11 05:59-06:34/35
09:01-09:13/12 | 17:50 18:41 07:41-07:52/11 | 20:34 06:54-07:07/13 | 21:24 06:21-06:52/31 21:56
19 09:55-10:04/9 07:42 06:40 06:29 07:10-07:48/38 | 05:33 07:06-07:50/44 05:11
09:00-09:14/14 | 17:52 18:42 20:36 06:52-07:08/16 | 21:25 06:20-06:52/32 21:56
20 08:50-00:16/17 | 07:39 06:37 06:27 06:50-07:50/60 | 05:32 07:07-07:50/43 05:11 06:00-06:34/34
17:54 18:44 20:37 21:27 06:21-06:52/31 21:56 21:04-21:23/19
21 08:57-00:17/20 | 07:37 06:35 06:24 06:49-07:51/62 | 05:31 07:08-07:50/42 06:08-06:16/8 | 05:11 06:00-06:34/34
17:56 18:46 20:39 21:28 06:21-06:52/31 21:57 21:04-21:23/19
2 08:57-09:18/21 | 07:35 06:33 06:22 06:48-07:52/64 | 05:29 07:08-07:49/41 06:05-06:19/14 | 05:11 06:00-06:34/34
17:58 18:48 20:41 21:29 06:22-06:52/30 21157 21:04-2
23 08:57-09:19/22 | 07:33 08:09-08:21/12 | 06:30 06:20 06:48-07:53/65 | 05:28 07:09-07:49/40 06:04-06:21/17 | 05:12 06:00-06:34/34
17:59 18:49 20:43 21:31 06:22-06:52/30 21157 21:04-2
24 08:56-09:19/23 | 07:31 08:06-08:24/18 | 06:28 06:18 06:47-07:54/67 | 05:27 07:09-07:47/38 06:02-06:21/19 | 05:12 06:00-0¢
4 18:01 18:51 20:44 21:32 06:22-06:51/29 21:57 21:05-21:24/19
25 08:56-00:20/24 | 07:29 07:57-08:27/30 | 06:26 06:16 06:47-07:55/68 | 05:26 07:10-07:46/36 05:12
6 18:03 18:53 20:46 21:34 06:01-06:50/49 21:57
2 08:55-00:20/25 | 07:27 07:55-08:28/33 | 06:23 06:14 06:47-07:55/68 | 05:24 07:11-07:46/35 05:13 06:01-06:35/34
18:05 18:54 20:48 21:35 06:00-06:50/50 21157 21:05-21:23/18
27 08:56-09:21/25 | 07:25 07:52-08:29/37 | 06:21 06:12 06:47-07:55/68 | 05:23 07:12-07:45/33 05:13 06:01-06:35/34
18:07 18:56 20:49 21:36 05:59-06:50/51 21157 21:06-2
28 08:55-09:21/26 | 07:23 07:51-08:30/39 | 06:19 06:10 06:48-07:56/68 | 05:22 07:13-07:44/31 05:13 06:02-06::
1 18:09 18:58 20:51 21:38 05:59-06:50/51 21:57 21:06-21:23/17
29 08:56-09:22/26 07:16 07:39-07:47/8 | 06:08 06:48-07:56/68 | 05:21 07:15-07:44/29 05114 06:01-06:35/34
20:00 20:53 21:39 05:59-06:50/51 21:57 21:06-21:23/17
30 08:56-09:22/26 07:14 07:37-07:50/13 | 06:06 06:49-07:56/67 | 05:20 07:16-07:43/27 05:15 06
20:01 20:54 21:40 05:59-06:49/50 21:57 21:07-21:23/16
31 08:55-09:21/26 07:12 07:34-07:50/16 05:19 07:17-07:41/24
20:03 21:41 05:58-06:48/50
Sonnenscheinstunden 217 367 416 486 500
Anzahl Minuten mit Schatten 826 327 901 1243 2423 1620

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk or0s20231618/1  WINAPRO .

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H

engineering@noxt.de - 1. Marz 2023 emgmeeﬂmg
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13

DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355
SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 1 - GE WIND ENERGY 6.0-164 GT135 6000 164.0 !O! NH: 167,0 m (Ges:249,0 m) (1)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

1ouli lAugust |September ]Oktober INovember |Dezember
1 05:15 06:02-06:35/33 | 05:52 07:13-08:05/52 | 06:42 07:21-07:44/23 | 07:32 08:14-09:06/52 | 07:26 | 08:17 09:26-09:51/25
| 21:56 2 | 21:24 06:32-07:02/30 | 20:22 |19:12 | 17:05 116:25
06:02-06:36/34 | 05:54 07:14-08:06/52 | 06:44 07:24-07:45/21 | 07:33 08:14-09:07/53 | 07:28 08:37-08:41/4 | 08:19 09:26-09:51/25
21:08-21:23/15 21:23 06:33-07:02/29 20:20 19:10 17:03 16:24
06:03-06:36/33 05:55 07:13-08:05/52 06:46 07:29-07:47/18 | 07:35 08:12-09:07/55 | 07:30 08:33-08:45/12 | 08:20 09:26-09:52/26
21:09-21:23/14 21:21 06:33-07:01/28 20:17 19:07 17:02 16:23
06:40-06:47/7 21:09-21:21/12 | 05:57 07:12-08:05/53 06:47 07:27-07:47/20 | 07:37 08:12-09:07/55 | 07:31 08:31-08:47/16 | 08:22 09:26-09:52/26
06:02-06:36/34 21:19 06:33-06:59/26 20:15 19:05 17:00 16:23
06:39-06:49/10 21:11-21:21/10 | 05:58 07:13-08:06/53 06:49 07:26-07:47/21 | 07:38 08:13-09:08/55 | 07:33 08:30-08:48/18 | 08:23 09:27-09:53/26
06:03-06:36/33 21:17 06:34-06:59/25 20:13 19:03 16:58 16:22
06:38-06:50/12 21:12-21:21/9 06:00 07:12-08:05/53 06:50 07:25-07:47/22 | 07:40 08:13-09:08/55 | 07:35 08:29-08:49/20 | 08:24 09:26-09:54/28
06:03-06:36/33 21:16 06:34-06:58/24 20:10 19:00 16:56 16:22 14:44-14:49/5
07:33-07:39/6 06:04-06:36/32 | 06:01 07:12-08:06/54 06:52 07:25-07:47/22 | 07:42 08:13-09:07/54 | 07:37 08:28-08:50/22 | 08:25 09:26-00:54/28
06:38-06:52/14 21:14-21:20/6 21:14 06:36-06:57/21 20:08 18:58 16:55 16:21 14:42-14:51/9
07:31-07:42/11 06:04-06:36/32 | 06:03 07:12-08:05/53 06:54 07:25-07:47/22 | 07:44 08:13-09:07/54 | 07:39 08:28-08:51/23 | 08:27 09:27-09:55/28
06:37-06:53/16 21:12 06:37-06:55/18 20:06 18:56 16:53 16:21 14:42-14:54/12
07:20-07:44/15 06:05 07:12-08:06/54 06:55 07:24-07:46/22 | 07:45 08:14-09:07/53 | 07:40 08:27-08:52/25 | 08:28 09:27-09:55/28
06:05-06:54/49 21:10 06:39-06:53/14 20:03 18:54 16:51 16:21 14:42-14:55/13
07:28-07:46/18 06:06 07:12-08:05/53 06:42-06:49/7 | 06:57 07:25-07:46/21 | 07:47 08:16-09:07/51 | 07:42 08:27-08:53/26 | 08:29 09:28-09:56/28
06:05-06:55/50 21:08 07:02-07:09/7 20:01 18:51 16:50 16:20 14:41-14:56/15
11 07:27-07:48/21 06:08 07:00-08:05/65 06:59 07:24-07:44/20 | 07:49 08:17-09:05/48 | 07:44 08:27-08:53/26 | 08:30 09:28-09:56/28
06:06-06:56/50 21:06 19:59 18:49 16:48 16:20 14:41-14:56/15
12 07:26-07:49/23 06:10 06:59-08:04/65 07:00 07:26-07:43/17 | 07:50 08:19-09:04/45 | 07:46 08:27-08:54/27 | 08:31 09:28-09:56/28
06:06-06:56/50 21:04 19:56 18:47 16:46 16:20 14:41-14:57/16
13 07:25-07:51/26 06:11 06:57-08:04/67 07:02 07:28-07:41/13 | 07:52 08:23-09:04/41 | 07:48 08:28-08:54/26 | 08:32 09:29-09:57/28
06:07-06:57/50 21:02 19:54 18:45 16:45 16:20 14:41-14:58/17
14 07:24-07:52/28 06:13 06:56-08:04/68 07:04 07:29-07:38/9 07:54 08:24-09:03/39 | 07:49 08:28-08:54/26 | 08:33 09:29-09:57/28
06:07-06:58/51 21:00 19:52 18:42 16:43 16:20 14:41-14:59/18
15 07:23-07:53/30 06:14 06:55-08:03/68 07:05 07:56 08:26-09:01/35 | 07:51 08:28-08:53/25 | 08:34 09:30-09:58/28
06:08-06:58/50 20:58 19:49 18:40 16:42 16:20 14:41-15:00/19
16 07:22-07:54/32 06:16 06:55-08:03/68 07:07 07:57 08:28-09:00/32 | 07:53 08:28-08:53/25 | 08:35 09:30-09:50/29
06:08-06:59/51 20:56 19:47 18:38 16:41 16:20 14:41-15:00/19
17 07:21-07:55/34 06:18 06:54-08:02/68 07:08 07:59 08:30-08:57/27 | 07:55 08:20-08:53/24 | 08:36 09:31-09:50/28
06:09-06:59/50 20:54 19:45 18:36 16:39 16:20 14:42-15:01/19
18 07:20-07:55/35 06:19 06:54-08:01/67 07:10 08:01 08:38-08:55/17 | 07:56 08:30-08:53/23 | 08:36 09:32-10:00/28
06:10-07:00/50 20:52 19:42 18:34 16:38 16:21 14:43-1!
19 07:20-07:57/37 06:21 06:53-07:59/66 07:12 08:03 08:43-08:50/7 07:58 08:31-08:53/22 | 08:37 09:31-1(
06:12-07:01/49 20:50 19:40 18:31 16:37 16:21 14:42-15:02/20
20 07:19-07:58/39 06:13-06:31/18 | 06:23 06:54-07:59/65 07:13 08:04 08:00 08:32-08:53/21 | 08:38 09:32-10:01/29
06:32-07:01/29 20:48 19:38 18:29 16:35 16:21 14:43-15:03/20
21 07:18-07:58/40 06:14-06:29/15 | 06:24 06:53-07:57/64 07:15 08:06 08:02 08:33-08:53/20 | 08:38 09:32-10:00/28
06:31-07:01/30 20:46 19:35 18:27 16:34 16:22 14:43-15:03/20
22 07:18-07:59/41 06:16-06:27/11 | 06:26 06:54-07:56/62 07:17 08:08 08:03 08:35-08:52/17 | 08:39 09:33-10:01/28
06:31-07:01/30 20:44 19:33 18:25 16:33 16:22
23 07:18-08:00/42 06:20-06:24/4 06:27 06:55-07:53/58 07:18 08:10 08:05 09:31-09:40/9 08:39
-07:02/31 20:42 19:31 18:23 16:32 08:36-08:51/15 | 16:23
24 07:17-08:01/44 06:29 07:14-07:52/38 07:20 08:12 08:06 09:29-09:42/13 | 08:40
06:31-07:02/31 20:40 06:56-07:12/16 19:28 18:21 16:31 08:38-08:50/12 | 16:23
25 06:31 07:14-07:50/36 07:22 08:25-08:33/8 | 07:13 08:08 08:40
20:37 06:58-07:10/12 19:26 17:19 16:30 16:24
2 07:16-08:02/46 06:32 07:14-07:48/34 07:23 08:44-08:57/13 | 07:15 08:10 09:28-09:46/18 | 08:41 09:35-10:03/28
06:31-07:03/32 20:35 06:50-07:07/8 19:24 08:22-08:36/14 | 17:17 16:29 16:25 14:46-15:05/19
27 07:15-08:03/48 06:34 07:15-07:48/33 07:25 08:40-09:00/20 | 07:17 08:11 09:26-09:46/20 | 08:41 09:35-10:03/28
06:31-07:03/32 20:33 19:21 08:19-08:38/19 | 17:15 16:28 16:25 14:46-1!
28 07:15-08:03/48 06:36 07:15-07:46/31 07:27 08:17-09:03/46 | 07:19 08:13 09:26-09:48/22 | 08:41 09:35-10:!
06:31-07:02/31 20:31 19:19 17:13 16:27 16:26 14:47-15:06/19
29 07:15-08:04/49 06:37 07:16-07:45/29 07:28 08:16-09:05/49 | 07:21 08:14 09:27-09:49/22 | 08:41 09:36-10:04/28
06:31-07:03/32 20:29 19:17 17:11 16:26 16:27 14:48-15:06/18
30 114-08:04/50 06:39 07:17-07:43/26 07:30 08:15-09:05/50 | 07:22 08:16 09:26-09:49/23 | 08:41 09:36-10:05/29
06:31-07:02/31 20:26 19:14 17:09 16:25 16:28 14:48-15:06/18
31 07:14-08:05/51 06:41 07:19-07:41/22 07:24 08:41 09:37-10:05/28
06:32-07:02/30 20:24 17:07 16:29 14:49-15:06/17
Sonnenscheinstunden 454 381 331 266 243
Anzahl Minuten mit Schatten 2232 1894 490 828 626 1310

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 2 - GE WIND ENERGY 6.0-164 GT135 6000 164.0 !O! NH: 167,0 m (Ges:249,0 m) (2)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April [Juni
1]08:41 | 08:14 | 07:20 | 07:09 06:29-07:03/34 | 05:18
116:30 | 17:18 | 18:10 | 20:05 | 21:42
2]108:41 | 08:13 |07:18 | 07:07 06:28-07:01/33 | 05:17
116:31 | 17:20 | 18:12 | 20:06 | 21:43
3] 08:41 | 08:11 | 07:16 | 07:05 07:28-07:40/12 06:27-06:59/32 | 05:17
116:32 | 17:22 | 18:14 | 20:08 | 21:45
4] 08:41 | 08:09 | 07:14 07:38-07:47/9 | 07:02 07:26-07:42/16 06:52-06:55/3 | 05:16
| 16:33 | 17:24 | 18:16 | 20:10 06:27-06:50/23 | 21:46
5] 08:41 | 08:08 | 07:11 07:35-07:50/15 | 07:00 07:24-07:44/20 06:26-06:49/23 | 05:15
116:35 | 17:26 | 18:18 | 20:12 | 21:47
6 | 08:40 | 08:06 | 07:09 07:33-07:52/19 | 06:58 07:23-07:46/23 06:27-06:50/23 | 05:15
]16:36 | 17:28 | 18:19 | 20:13 | 21:48
7] 08:40 | 08:04 | 07:07 07:31-07:52/21 | 06:55 07:21-07:47/26 06:27-06:50/23 | 05:14
116:37 | 17:29 | 18:21 | 20:15 | 21:49
8] 08:39 | 08:02 | 07:05 07:30-07:53/23 | 06:53 07:21-07:48/27 06:26-06:49/23 | 05:13
]16:38 | 17:31 | 18:23 | 20:17 | 21:49
9] 08:39 | 08:01 | 07:02 07:30-07:54/24 | 06:51 07:20-07:49/29 06:27-06:49/22 | 05:13
116:40 | 17:33 | 18:25 | 20:19 | 21:50
10 | 08:38 | 07:59 | 07:00 07:28-07:53/25 | 06:49 07:20-07:49/29 06:27-06:48/21 | 05:12
|16:41 | 17:35 | 18:26 | 20:20 | 21:51
11| 08:38 | 07:57 | 06:58 07:28-07:53/25 | 06:46 07:19-07:48/29 06:28-06:48/20 | 05:12
|16:43 | 17:37 | 18:28 | 20:22 | 21:52
12 ] 08:37 | 07:55 | 06:56 07:28-07:53/25 | 06:44 07:19-07:49/30 06:28-06:47/19 | 05:12
|16:44 | 17:39 | 18:30 | 20:24 | 21:53
13 | 08:36 | 07:53 | 06:53 07:27-07:52/25 | 06:42 07:19-07:49/30 06:30-06:47/17 | 05:11
|16:46 | 17:41 | 18:32 | 20:25 | 21:53
14 ] 08:36 | 07:51 | 06:51 07:28-07:51/23 | 06:40 07:19-07:48/29 06:30-06:45/15 | 05:11
| 16:47 | 17:43 | 18:34 | 20:27 | 21:54
15 | 08:35 | 07:49 | 06:49 07:29-07:50/21 | 06:37 07:19-07:48/29 06:32-06:44/12 | 05:11
116:49 | 17:44 | 18:35 18:05-18:09/4 | 20:29 | 21:54
16 | 08:34 | 07:47 | 06:46 07:29-07:48/19 | 06:35 07:19-07:48/29 06:33-06:41/8 | 05:11
116:50 | 17:46 | 18:37 18:00-18:11/11 | 20:31 | 21:55
17 | 08:33 | 07:46 | 06:44 07:30-07:47/17 | 06:33 07:18-07:46/28 | 05:11
116:52 | 17:48 | 18:39 17:58-18:13/15 | 20:32 | 21:55
18 ] 08:32 | 07:44 | 06:42 07:33-07:44/11 | 06:31 07:19-07:45/26 | 05:11
116:53 | 17:50 | 18:41 17:57-18:15/18 |20:34 06:54-06:59/5 | 21:56
19 | 08:31 | 07:41 | 06:39 17:55-18:16/21 | 06:29 07:20-07:44/24 | 05:11
116:55 | 17:52 | 18:42 | 20:36 06:52-07:02/10 | 21:56
20 | 08:30 | 07:39 | 06:37 17:54-18:17/23 | 06:27 07:20-07:43/23 | 05:11
|16:57 | 17:54 | 18:44 | 20:37 06:50-07:04/14 | 21:56
21]08:29 | 07:37 | 06:35 17:53-18:16/23 | 06:24 07:22-07:42/20 | 05:11
116:59 | 17:56 | 18:46 | 20:39 06:48-07:05/17 | 21:57
221 08:28 | 07:35 | 06:33 17:53-18:16/23 | 06:22 07:23-07:40/17 | 05:11
117:00 | 17:57 | 18:47 | 20:41 06:46-07:05/19 | 21:57
23]08:27 | 07:33 | 06:30 17:53-18:16/23 |06:20 07:25-07:37/12 ] 05:11
117:02 | 17:59 | 18:49 | 20:43 06:45-07:06/21 | 21:57
241 08:25 | 07:31 | 06:28 17:52-18:15/23 | 06:18 06:45-07:06/21 | 05:12
|17:04 | 18:01 | 18:51 | 20:44 | 21:57
251 08:24 | 07:29 | 06:26 17:53-18:14/21 | 06:16 06:44-07:06/22 | 05:12
|17:06 | 18:03 | 18:53 | 20:46 | 21:57
26 | 08:23 | 07:27 | 06:23 17:54-18:14/20 | 06:14 06:44-07:06/22 | 05:13
|17:07 | 18:05 | 18:54 | 20:48 | 21:57
271 08:21 | 07:25 | 06:21 17:54-18:11/17 | 06:12 06:44-07:05/21 | 05:13
117:09 | 18:07 | 18:56 | 20:49 06:36-06:42/6 | 21:57
28 | 08:20 | 07:23 | 06:19 17:56-18:10/14 | 06:10 06:34-07:05/31 | 05:13
|17:11 | 18:08 | 18:58 | 20:51 | 21:57
29 | 08:19 | | 07:16 18:59-19:07/8 | 06:08 06:32-07:04/32 | 05:14
117:13 | | 20:00 | 20:53 | 21:57
30 08:17 | | 07:14 | 06:06 06:30-07:03/33 ] 05:15
117:15 | | 20:01 | 20:54 | 21:57
31]08:16 | | 07:12 | |
117:16 | | 20:03 | |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500
Anzahl Minuten mit Schatten 0 0 566 782 351 0

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 2 - GE WIND ENERGY 6.0-164 GT135 6000 164.0 !O! NH: 167,0 m (Ges:249,0 m) (2)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli lAugust | September | Oktober INovembefDezember
1]05:15 | 05:52 06:38-06:58/20 | 06:42 07:19-07:48/29 | 07:32 08:07-08:32/25 | 07:26 | 08:17
| 21:56 | 21:24 | 20:22 | 19:12 117:05 | 16:24
2] 05:16 | 05:54 06:38-06:59/21 | 06:44 07:18-07:47/29 | 07:33 08:07-08:32/25 | 08:19
| 21:56 | 21:23 | 20:19 | 19:10 | 16:24
3]05:17 | 05:55 06:37-06:59/22 | 06:46 07:18-07:47/29 | 07:35 08:06-08:31/25 | 08:20
| 21:56 | 21:21 | 20:17 | 19:07 | 16:23
4] 05:17 | 05:57 06:36-06:59/23 | 06:47 07:18-07:45/27 | 07:37 08:06-08:31/25 | 08:22
| 21:55 | 21:19 | 20:15 | 19:05 | 16:23
5] 05:18 | 05:58 06:37-06:59/22 | 06:49 07:18-07:44/26 | 07:38 08:07-08:30/23 | 08:23
| 21:55 | 21:17 | 20:13 | 19:03 | 16:22
6 | 05:19 | 06:00 06:36-06:59/23 | 06:50 07:18-07:42/24 | 07:40 08:07-08:29/22 | 08:24
| 21:54 | 21:16 | 20:10 | 19:00 | 16:22
7] 05:20 | 06:01 06:36-06:59/23 | 06:52 07:19-07:40/21 | 07:42 08:08-08:27/19 | 08:25
| 21:54 | 21:14 | 20:08 | 18:58 | 16:21
8] 05:21 | 06:03 06:36-06:59/23 | 06:54 07:21-07:37/16 | 07:44 08:09-08:26/17 | 08:27
| 21:53 | 21:12 | 20:06 | 18:56 | 16:21
9] 05:22 | 06:05 07:00-07:06/6 | 06:55 07:22-07:34/12 | 07:45 08:11-08:24/13 | 08:28
| 21:52 | 21:10 06:36-06:59/23 | 20:03 | 18:53 | 16:21
10 | 05:23 | 06:06 06:36-07:08/32 | 06:57 07:26-07:30/4 | 07:47 08:15-08:20/5 | 08:29
| 21:52 | 21:08 | 20:01 | 18:51 | 16:20
11| 05:24 | 06:08 06:37-07:10/33 | 06:59 | 07:49 | 08:30
| 21:51 | 21:06 | 19:59 | 18:49 | 16:20
12 ] 05:25 | 06:09 06:37-07:11/34 | 07:00 | 07:50 | 08:31
| 21:50 | 21:04 | 19:56 | 18:47 | 16:20
13 | 05:26 | 06:11 06:39-07:12/33 | 07:02 | 07:52 | 08:32
| 21:49 | 21:02 | 19:54 | 18:45 | 16:20
14 ] 05:27 | 06:13 06:41-07:13/32 | 07:04 18:50-18:57/7 | 07:54 | 08:33
| 21:48 | 21:00 | 19:52 | 18:42 | 16:20
15 | 05:28 | 06:14 06:42-07:12/30 | 07:05 18:47-19:00/13 | 07:56 | 08:34
| 21:47 | 20:58 | 19:49 | 18:40 | 16:20
16 | 05:30 | 06:16 06:51-07:13/22 | 07:07 18:44-19:01/17 | 07:57 | 08:35
| 21:46 | 20:56 06:45-06:49/4 | 19:47 | 18:38 | 16:20
17 | 05:31 | 06:18 06:51-07:12/21 | 07:08 18:43-19:02/19 | 07:59 | 08:36
| 21:45 | 20:54 | 19:45 | 18:36 | 16:20
18 | 05:32 | 06:19 06:51-07:12/21 | 07:10 18:41-19:02/21 | 08:01 | 08:36
| 21:44 | 20:52 | 19:42 | 18:34 | 16:21
19 | 05:33 | 06:21 07:35-07:38/3 | 07:12 18:40-19:02/22 | 08:03 | 08:37
| 21:43 | 20:50 06:50-07:12/22 | 19:40 | 18:31 | 16:21
20 | 05:35 | 06:23 07:31-0 | 07:13 18:40-19:03/23 | 08:04 | 08:38
| 21:42 | 20:48 06:51-07:11/20 | 19:38 | 18:29 | 16:21
21 ] 05:36 | 06:24 07:27-0 | 07:15 18:39-19:02/23 | 08:06 | 08:38
| 21:40 | 20:46 06:51-0 | 19:35 | 18:27 | 16:22
22| 05:37 | 06:26 07:26-07: | 07:17 18:39-19:02/23 | 08:08 | 08:39
| 21:39 | 20:44 06:53-0 | 19:33 | 18:25 | 16:22
23 | 05:39 | 06:27 07:24-0 | 07:18 18:38-19:00/22 | 08:10 | 08:39
| 21:38 | 20:42 06:54-07:07/13 | 19:31 | 18:23 | 16:23
24 ] 05:40 | 06:29 07:23-07:48/25 | 07:20 18:38-19:00/22 | 08:11 | 08:40
| 21:36 | 20:40 06:56-07:06/10 | 19:28 | 18:21 | 16:23
25 | 05:42 | 06:31 07:23-07:49/26 | 07:22 08:16-08:25/9 | 07:13 | 08:40
| 21:35 | 20:37 06:58-07:02/4 | 19:26 18:39-18:59/20 | 17:19 | 16:24
26 | 05:43 | 06:32 07:21-07:49/28 | 07:23 08:14-08:29/15 | 07:15 | 08:41
| 21:34 | 20:35 | 19:24 18:39-18:56/17 | 17:17 | 16:25
27| 05:44 06:46-06:50/4 | 06:34 07:21-07:50/29 | 07:25 08:11-08:30/19 | 07:17 | 08:41
| 21:32 | 20:33 | 19:21 18:41-18:54/13 | 17:15 | 16:25
28 | 05:46 06:43-06:53/10 | 06:36 07:20-07:49/29 | 07:27 08:10-08:31/21 | 07:19 | 08:41
| 21:31 | 20:31 | 19:19 18:44-18:52/8 | 17:13 | 16:26
29 | 05:47 06:42-06:55/13 | 06:37 07:20-07:49/29 | 07:28 08:09-08:32/23 | 07:20 | 08:41
| 21:29 | 20:28 | 19:16 | 17:11 | 16:27
30 | 05:49 06:40-06:56/16 | 06:39 07:19-07:49/30 | 07:30 08:07-08:31/24 | 07:22 | 08:41
| 21:28 | 20:26 | 19:14 | 17:09 | 16:28
31| 05:50 06:40-06:57/17 | 06:41 07:19-07:49/30 | | 07:24 | 08:41
| 21:26 | 20:24 | | 17:07 | 16:29

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 243
Anzahl Minuten mit Schatten 60 874 598 199 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk or0s20231618/4  WINAPRO «

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H

engineering@noxt.de - 1. Marz 2023 I emgmeeﬂmg



E Kalender GB pro WEA Seite 144 von 219 Bericht NE-2022-03-007 Rev. 0

Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 3 - GE WIND ENERGY 6.0-164 GT135 6000 164.0 !O! NH: 167,0 m (Ges:249,0 m) (3)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar | Méarz 1April IMai [Juni
1]08:41 | 08:14 | 07:20 17:17-17:39/22 | 07:09 07:32-07:51/19 | 06:04 | 05:18
116:30 | 17:18 | 18:10 | 20:05 1 20:56 | 21:42
2]08:41 | 08:13 | 07:18 17:17-17:39/22 | 07:07 07:31-07:52/21 |06:02 | 05:17
116:31 | 17:20 | 18:12 | 20:06 |20:58 | 21:43
3] 08:41 | 08:11 | 07:16 17:16-17:38/22 | 07:05 07:30-07:51/21 | 06:00 | 05:17
116:32 | 17:22 | 18:14 | 20:08 120:59 | 21:45
4108:41 | 08:09 | 07:14 17:17-17:38/21 | 07:02 07:30-07:51/21 |05:58 | 05:16
116:33 | 17:24 | 18:16 | 20:10 |21:01 | 21:46
5] 08:41 | 08:08 | 07:11 17:17-17:37/20 | 07:00 07:23-07:51/28 | 05:56 | 05:15
116:35 | 17:26 | 18:18 | 20:12 121:03 | 21:47
6]08:40 | 08:06 1 07:09 17:18-17:35/17 | 06:58 07:21-07:51/30 | 05:55 | 05:15
116:36 | 17:28 | 18:19 | 20:13 |21:04 | 21:48
7] 08:40 | 08:04 | 07:07 17:19-17:34/15 | 06:55 07:18-07:49/31 | 05:53 | 05:14
116:37 | 17:29 | 18:21 | 20:15 121:06 | 21:49
8]08:39 | 08:02 | 07:05 07:36-07:37/1 | 06:53 07:17-07:48/31 |05:51 | 05:13
| 16:38 | 17:31 | 18:23 17:22-17:32/10 | 20:17 | 21:08 | 21:49
9] 08:39 | 08:01 | 07:02 07:30-07:43/13 | 06:51 07:16-07:47/31 | 05:49 | 05:13
116:40 | 17:33 | 18:25 | 20:19 121:09 | 21:50
10 08:38 | 07:59 | 07:00 07:27-07:45/18 | 06:49 07:16-07:45/29 |05:48 | 05:13
116:41 | 17:35 | 18:26 | 20:20 |21:11 | 2151
11| 08:38 | 07:57 | 06:58 07:26-07:47/21 | 06:46 07:14-07:41/27 | 05:46 | 05:12
|16:43 | 17:37 | 18:28 | 20:22 |21:13 | 21:52
12 ] 08:37 | 07:55 08:20-08:26/6 | 06:56 07:19-07:48/29 | 06:44 07:14-07:37/23 | 05:44 | 05:12
| 16:44 | 17:39 | 18:30 | 20:24 |21:14 | 21:53
13 | 08:36 | 07:53 08:18-08:29/11 | 06:53 07:16-07:48/32 | 06:42 07:14-07:37/23 | 05:42 | 05:11
| 16:46 | 17:41 | 18:32 | 20:25 |21:16 | 21:53
14 ] 08:36 | 07:51 08:16-08:31/15 | 06:51 07:15-07:49/34 | 06:40 07:14-07:37/23 | 05:41 | 05:11
| 16:47 | 17:43 | 18:34 | 20:27 |21:17 | 21:54
15 | 08:35 | 07:49 08:14-08:32/18 | 06:49 07:14-07:49/35 | 06:37 07:15-07:36/21 | 05:39 | 05:11
116:49 | 17:44 | 18:35 | 20:29 |21:19 | 21:54
16 | 08:34 | 07:47 08:12-08:33/21 | 06:46 07:12-07:48/36 | 06:35 07:15-07:35/20 | 05:38 | 05:11
116:50 | 17:46 | 18:37 | 20:31 |21:21 | 21:55
17 | 08:33 | 07:45 08:11-08:33/22 | 06:44 07:11-07:48/37 | 06:33 07:15-07:33/18 | 05:36 | 05:11
116:52 | 17:48 | 18:39 | 20:32 |21:22 | 21:55
18 ] 08:32 | 07:43 08:11-08:34/23 | 06:42 07:11-07:48/37 | 06:31 07:17-07:31/14 | 05:35 | 05:11
116:54 | 17:50 | 18:41 | 20:34 |21:24 | 21:56
19 | 08:31 | 07:41 08:11-08:34/23 | 06:39 07:10-07:47/37 | 06:29 07:19-07:29/10 | 05:33 | 05:11
116:55 | 17:52 | 18:42 | 20:36 |21:25 | 21:56
20 | 08:30 | 07:39 08:11-08:34/23 | 06:37 07:10-07:47/37 | 06:27 | 05:32 | 05:11
| 16:57 | 17:54 | 18:44 | 20:37 | 21:27 | 21:56
21]08:29 | 07:37 08:11-08:34/23 | 06:35 07:11-07:46/35 | 06:24 105:31 | 05:11
116:59 | 17:56 | 18:46 | 20:39 |21:28 | 21:57
221 08:28 | 07:35 08:10-08:32/22 | 06:33 07:11-07:44/33 | 06:22 | 05:29 | 05:11
| 17:00 | 17:57 | 18:47 | 20:41 | 21:29 | 21:57
23 | 08:27 | 07:33 08:11-08:32/21 | 06:30 07:12-07:43/31 | 06:20 | 05:28 | 05:12
117:02 | 17:59 17:23-17:32/9 | 18:49 | 20:43 |21:31 | 21:57
241 08:25 | 07:31 08:12-08:31/19 | 06:28 07:13-07:41/28 | 06:18 | 05:27 | 05:12
|17:04 | 18:01 17:21-17:34/13 | 18:51 | 20:44 |21:32 | 21:57
25| 08:24 | 07:29 08:13-08:29/16 | 06:26 07:14-07:37/23 | 06:16 | 05:26 | 05:12
117:06 | 18:03 17:20-17:36/16 | 18:53 | 20:46 |21:34 | 21:57
26 | 08:23 | 07:27 08:15-08:27/12 | 06:23 07:19-07:21/2 | 06:14 | 05:24 | 05:13
117:07 | 18:05 17:19-17:39/20 | 18:54 | 20:48 |21:35 | 21:57
271 08:21 | 07:25 08:18-08:22/4 | 06:21 | 06:12 | 05:23 | 05:13
117:09 | 18:07 17:17-17:38/21 | 18:56 | 20:49 |21:36 | 21:57
2808:20 | 07:23 17:17-17:39/22 | 06:19 | 06:10 105:22 | 05:13
|17:11 | 18:08 | 18:58 | 20:51 |21:38 | 21:57
29 | 08:19 | | 07:16 07:39-07:47/8 | 06:08 | 05:21 | 05:14
117:13 | | 20:00 | 20:53 |21:39 | 21:57
30 08:17 | | 07:14 07:37-07:50/13 | 06:06 105:20 | 05:15
117:15 | | 20:01 | 20:54 |21:40 | 21:57
31]08:16 | | 07:12 07:34-07:50/16 | ]05:19 |
117:16 | | 20:03 | |21:41 |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
Anzahl Minuten mit Schatten 0 380 705 441 0 0

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk or0s20231618/5  WINAPRO «
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 3 - GE WIND ENERGY 6.0-164 GT135 6000 164.0 !O! NH: 167,0 m (Ges:249,0 m) (3)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli lAugust | September | Oktober INovembefDezember
1]05:15 | 05:52 | 06:42 07:14-07:41/27 | 07:32 07:57-08:27/30 | 07:26 | 08:17
|21:56 | 21:24 | 20:22 | 19:12 117:05 | 16:24
2]05:16 | 05:54 | 06:44 07:14-07:43/29 | 07:33 08:01-08:26/25 | 07:28 | 08:19
|21:56 | 21:23 | 20:19 | 19:10 117:03 | 16:24
3]05:17 | 05:55 | 06:46 07:14-07:45/31 | 07:35 08:04-08:24/20 | 07:30 | 08:20
|21:56 | 21:21 | 20:17 | 19:07 117:02 | 16:23
4105:17 | 05:57 | 06:47 07:14-07:45/31 | 07:37 08:06-08:22/16 |07:31 | 08:22
|21:55 | 21:19 | 20:15 | 19:05 |17:00 | 16:23
5] 05:18 | 05:58 | 06:49 07:15-07:46/31 | 07:38 08:09-08:18/9 | 07:33 | 08:23
| 21:55 | 21:17 | 20:13 | 19:03 18:00-18:07/7 | 16:58 | 16:22
6]05:19 | 06:00 | 06:50 07:16-07:46/30 | 07:40 17:56-18:09/13 | 07:35 | 08:24
|21:54 | 21:16 | 20:10 | 19:00 |16:56 | 16:22
7] 05:20 | 06:01 | 06:52 07:18-07:46/28 | 07:42 17:54-18:11/17 | 07:37 | 08:25
|21:54 | 21:14 | 20:08 | 18:58 116:55 | 16:21
8]05:21 | 06:03 | 06:54 07:25-07:46/21 | 07:44 17:53-18:12/19 |07:39 | 08:27
121:53 | 21:12 | 20:06 | 18:56 116:53 | 16:21
9] 05:22 | 06:05 | 06:55 07:24-07:45/21 | 07:45 17:52-18:13/21 | 07:40 | 08:28
|21:52 | 21:10 | 20:03 | 18:53 116:51 | 16:21
10| 05:23 | 06:06 | 06:57 07:24-07:45/21 | 07:47 17:50-18:12/22 | 07:42 | 08:29
| 21:52 | 21:08 | 20:01 | 18:51 | 16:50 | 16:20
11| 05:24 | 06:08 | 06:59 07:24-07:43/19 | 07:49 17:50-18:12/22 | 07:44 | 08:30
|21:51 | 21:06 | 19:59 | 18:49 | 16:48 | 16:20
12 ] 05:25 | 06:09 | 07:00 07:26-07:42/16 | 07:50 17:50-18:12/22 | 07:46 | 08:31
121:50 | 21:04 | 19:56 | 18:47 | 16:46 | 16:20
13 | 05:26 | 06:11 | 07:02 07:28-07:41/13 | 07:52 17:50-18:12/22 | 07:48 | 08:32
|21:49 | 21:02 | 19:54 | 18:45 |16:45 | 16:20
14 ] 05:27 | 06:13 | 07:04 07:29-07:38/9 | 07:54 17:50-18:12/22 | 07:49 | 08:33
| 21:48 | 21:00 | 19:52 | 18:42 ]16:43 | 16:20
15]05:28 | 06:14 | 07:05 | 07:56 08:49-08:57/8 | 07:51 | 08:34
|21:47 | 20:58 | 19:49 | 18:40 17:50-18:10/20 |16:42 | 16:20
16 | 05:30 | 06:16 | 07:07 | 07:57 08:46-09:00/14 | 07:53 | 08:35
|21:46 | 20:56 | 19:47 | 18:38 17:50-18:09/19 | 16:40 | 16:20
17105:31 | 06:18 | 07:08 | 07:59 08:44-09:01/17 |07:55 | 08:36
|21:45 | 20:54 | 19:45 | 18:36 17:51-18:07/16 |16:39 | 16:20
18 | 05:32 | 06:19 | 07:10 08:03-08:24/21 | 08:01 08:43-09:02/19 | 07:56 | 08:36
|21:44 | 20:52 | 19:42 | 18:34 17:53-18:05/12 | 16:38 | 16:21
19 | 05:33 | 06:21 | 07:12 08:00-08:27/27 | 08:03 08:42-09:03/21 | 07:58 | 08:37
21:43 | 20:50 | 19:40 | 18:31 17:55-18:03/8 | 16:36 | 16:21
20 | 05:35 | 06:23 | 07:13 07:58-08:29/31 | 08:04 08:41-09:04/23 | 08:00 | 08:38
|21:42 | 20:48 | 19:38 | 18:29 ]16:35 | 16:21
21 | 05:36 | 06:24 | 07:15 07:56-08:29/33 | 08:06 08:41-09:04/23 | 08:01 | 08:38
|21:40 | 20:46 ] 19:35 | 18:27 116:34 | 16:22
22| 05:37 | 06:26 | 07:17 07:56-08:30/34 | 08:08 08:41-09:04/23 | 08:03 | 08:39
121:39 | 20:44 | 19:33 | 18:25 ]16:33 | 16:22
23 | 05:39 | 06:27 | 07:18 07:55-08:31/36 | 08:10 08:41-09:04/23 | 08:05 | 08:39
121:38 | 20:42 | 19:31 | 18:23 116:32 | 16:23
24 ] 05:40 | 06:29 07:22-07:33/11 | 07:20 07:54-08:31/37 | 08:11 08:40-09:03/23 | 08:06 | 08:40
121:36 | 20:39 | 19:28 | 18:21 16:31 | 16:23
25 | 05:42 | 06:31 07:20-07:35/15 | 07:22 07:54-08:31/37 | 07:13 07:41-08:03/22 | 08:08 | 08:40
121:35 | 20:37 | 19:26 | 17:19 116:30 | 16:24
26 | 05:43 | 06:32 07:18-07:36/18 | 07:23 07:54-08:31/37 | 07:15 07:42-08:02/20 | 08:10 | 08:41
121:34  |20:35 | 19:24 | 17:17 ]16:29 | 16:25
27 | 05:45 | 06:34 07:17-07:37/20 | 07:25 07:53-08:30/37 | 07:17 07:44-08:01/17 | 08:11 | 08:41
121:32 | 20:33 | 19:21 | 17:15 116:28 | 16:25
28 | 05:46 | 06:36 07:16-07:37/21 | 07:27 07:54-08:30/36 | 07:19 07:46-08:00/14 | 08:13 | 08:41
121:31 | 20:31 | 19:19 | 17:13 |16:27 | 16:26
29 | 05:47 | 06:37 07:15-07:37/22 | 07:28 07:55-08:29/34 | 07:20 07:48-07:58/10 | 08:14 | 08:41
121:29 | 20:28 | 19:16 | 17:11 116:26 | 16:27
30 | 05:49 | 06:39 07:14-07:37/23 | 07:30 07:55-08:28/33 | 07:22 07:50-07:55/5 | 08:16 | 08:41
121:27 | 20:26 | 19:14 | 17:09 |16:25 | 16:28
31 ] 05:51 | 06:41 07:14-07:37/23 | | 07:24 | | 08:41
|21:26 | 20:24 | | 17:07 | | 16:29

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 153 760 644 0 0

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 4 - GE WIND ENERGY 6.0-164 GT135 6000 164.0 !O! NH: 167,0 m (Ges:249,0 m) (4)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar 1 April I Mai [Juni

1]08:41 15:05-15:48/43 | 08:14 16:24-16:44/20 16:59-17:15/16 | 07:09 18:53-19:17/24 | 06:04 05:18
| 16:30 | 17:18 16:04-16:10/6 4-17:41/17 | 20:05 | 20:56 21:42
2| 08:41 15:06-15:49/43 | 08:13 16:24-16:46/22 1-17:12/11 | 07:07 19:09-19:13/4 | 06:02 05:17

|

|

|
17:23-17:43/20 | 20:06 18:56-19:08/12 |20:58 | 21:43

|

|

|

|

|

|

] 16:31 ] 17:20 |
3] 08:41 15:07-15:49/42 | 08:11 16:23-16:47/24 | 07:16 17:21-17:43/22 | 07:05 | 06:00 05:17
| 16:32 | 17:22 | 18:14 | 20:08 | 20:59 21:45
4] 08:41 15:09-15:50/41 | 08:09 16:22-16:47/25 | 07:14 17:20-17:44/24 | 07:02 | 05:58 05:16
] 16:33 | 17:24 | 18:16 | 20:10 |21:01 | 21:46
5] 08:41 15:11-15:51/40 | 08:08 16:21-16:48/27 | 07:11 17:19-17:45/26 | 07:00 | 05:56 | 05:15
] 16:35 | 17:26 | 18:17 | 20:12 121:03 | 21:47
6] 08:40 15:57-16:01/4 | 08:06 16:22-16:49/27 | 07:09 17:18-17:45/27 | 06:58 | 05:55 | 05:15
| 16:36 15:14-15:51/37 | 17:28 | 18:19 | 20:13 | 21:04 | 21:48
7] 08:40 15:55-16:02/7 | 08:04 16:22-16:49/27 | 07:07 17:18-17:45/27 | 06:55 | 05:53 | 05:14
| 16:37 15:16-15:52/36 | 17:29 | 18:21 | 20:15 |21:06 | 21:48
8 08:39 15:55-16:04/9 ] 08:02 16:22-16:49/27 | 07:05 17:18-17:55/37 | 06:53 ]05:51 ] 05:13
| 16:38 7-15:51/34 |17:31 | 18:23 | 20:17 | 21:08 | 21:49
9] 08:39 15:54-16:05/11 | 08:01 16:21-16:49/28 | 07:02 17:17-17:58/41 | 06:51 | 05:49 | 05:13
| 16:40 15:17-15:51/34 ] 17:33 | 18:25 | 20:18 121:09 | 21:50
10 | 08:38 15:53-16:06/13 ] 07:59 16:22-16:49/27 | 07:00 17:15-17:59/44 | 06:49 ] 05:47 ] 05:12
| 16:41 15:19-15:51/32 | 17:35 | 18:26 | 20:20 | 21:11 | 21:51
11]08:38 15:54-16:09/15 | 07:57 16:22-16:49/27 | 06:58 17:14-18:00/46 | 06:46 | 05:46 | 05:12
| 16:43 15:21-15:52/31 | 17:37 | 18:28 | 20:22 | 21:13 | 21:52
12| 08:37 15:53-16:10/17 | 07:55 16:22-16:49/27 | 06:56 17:14-18:01/47 | 06:44 | 05:44 | 05:12
| 16:44 ] 17:39 ] 18:30 | 20:24 |21:14 | 21:52
131 08:36 | 07:53 16:23-16:48/25 | 06:53 17:13-18:01/48 | 06:42 | 05:42 | 05:11
| 16:46 | 17:41 | 18:32 | 20:25 |21:16 | 21:53
14| 08:36 15:53-16:12/19 | 07:51 17:02-17:13/11 | 06:51 17:13-18:07/54 | 06:40 | 05:41 | 05:11
| 16:47 15:27-15:52/25 | 17:43 16:24-16:47/23 | 18:33 | 20:27 | 21:17 | 21:54
15 | 08:35 15:28-16:13/45 1 07:49 17:00-17:15/15 | 06:49 17:13-18:10/57 | 06:37 ]05:39 ] 05:11
| 16:49 | 17:44 16:25-16:46/21 | 18:35 | 20:29 | 21:19 | 21:54
16 | 08:34 15:29-16:14/45 | 07:47 16:58-17:17/19 | 06:46 17:12-18:11/59 | 06:35 | 05:38 | 05:11
| 16:50 | 17:46 16:26-16:45/19 | 18:37 | 20:30 | 21:21 | 21:55
17 | 08:33 15:53-16:15/22 | 07:45 16:57-17:18/21 | 06:44 17:13-18:12/59 | 06:33 | 05:36 | 05:11
| 16:52 0-15:52/22 | 17:48 16:28-16:43/15 | 18:39 | 20:32 |21:22 | 21:55
18 | 08:32 15:53-16:16/23 | 07:43 16:56-17:19/23 | 06:42 17:13-18:12/59 | 06:31 | 05:35 | 05:11
| 16:53 15:32-15:51/19 | 17:50 16:31-16:41/10 | 18:41 | 20:34 | 21:24 | 21:56
19 | 08:31 15:53-16:16/23 | 07:41 16:56-17:20/24 | 06:39 17:13-18:17/64 | 06:29 | 05:33 | 05:11
| 16:55 15:33-15:51/18 | 17:52 | 18:42 | 20:36 |21:25 | 21:56
20 | 08:30 2-16:16/24 | 07:39 16:55-17:20/25 | 06:37 17:14-18:19/65 | 06:27 | 05:32 | 05:11
| 16:57 15:34-15:49/15 | 17:54 | 18:44 | 20:37 | 21:27 | 21:56
21]08:29 15:53-16:17/24 15:38-15:42/4 | 07:37 16:54-17:20/26 | 06:35 17:14-18:20/66 | 06:24 | 05:31 | 05:11
| 16:58 15:43-15:46/3 | 17:56 | 18:46 | 20:39 |21:28 | 21:57
22 ] 08:28 15:54-16:17/23 | 07:35 16:54-17:20/26 | 06:32 17:16-18:22/66 | 06:22 | 05:29 | 05:11
| 17:00 | 17:57 | 18:47 | 20:41 |21:29 | 21:57
23] 08:27 15:53-16:17/24 | 07:33 16:54-17:20/26 | 06:30 17:41-18:24/43 | 06:20 | 05:28 | 05:11
| 17:02 | 17:59 | 18:49 17:18-17:39/21 | 20:42 | 21:31 | 21:57
24 ] 08:25 15:54-16:17/23 | 07:31 16:54-17:20/26 | 06:28 17:47-18:23/36 | 06:18 | 05:27 | 05:12
| 17:04 | 18:01 | 18:51 17:19-17:35/16 | 20:44 |21:32 | 21:57
25| 08:24 15:55-16:18/23 | 07:29 16:55-17:19/24 | 06:25 17:48-18:24/36 | 06:16 | 05:25 | 05:12
| 17:05 | 18:03 | 18:53 17:24-17:31/7 | 20:46 |21:34 | 21:57
26 | 08:23 15:55-16:17/22 | 07:27 16:56-17:19/23 | 06:23 17:49-18:24/35 | 06:14 | 05:24 | 05:12
| 17:07 ] 18:05 | 18:54 | 20:48 |21:35 | 21:57
271 08:21 15:57-16:17/20 1 07:25 16:55-17:17/22 | 06:21 17:49-18:23/34 | 06:12 ]05:23 ] 05:13
| 17:09 | 18:07 | 18:56 | 20:49 |21:36 | 21:57
28 08:20 15:57-16:16/19 | 07:22 16:57-17:16/19 | 06:19 17:50-18:22/32 | 06:10 | 05:22 | 05:13
|17:11 | 18:08 17:27-17:39/12 | 18:58 | 20:51 | 21:38 | 21:57
29 ] 08:19 16:29-16:38/9 | | 07:16 18:51-19:22/31 | 06:08 | 05:21 | 05:14
| 17:13 15:58-16:15/17 | | 20:00 | 20:53 |21:39 | 21:57
30 | 08:17 16:27-16:41/14 | | 07:14 18:51-19:20/29 | 06:06 | 05:20 | 05:15
| 17:15 | | 20:01 | 20:54 |21:40 | 21:57

31 08:16 | | 07:12 18:52-19:18/26 | |05:19 |
| 17:16 16:01-16:13/12 | | 20:03 | |21:41 |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
Anzahl Minuten mit Schatten 1132 769 1348 40 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk or0s20231618/7  WINAPRO «
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 4 - GE WIND ENERGY 6.0-164 GT135 6000 164.0 !O! NH: 167,0 m (Ges:249,0 m) (4)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli JAugust | September | Oktober INovember |Dezember
1]05:15 | 05:52 | 06:42 | 07:32 17:53-18:41/48 | 07:26 15:51-16:19/28 | 08:17 15:36-15:51/15
121:56 | 21:24 | 20:22 | 19:12 | 17:05 | 16:24 15:03-15:35/32
2] 05:16 | 05:54 | 06:44 | 07:33 17:53-18:40/47 | 07:28 15:51-16:19/28 | 08:19 15:36-15:50/14
|21:56 | 21:23 | 20:19 | 19:09 | 17:03 | 16:24 15:02-15:35/33
3105:17 | 05:55 | 06:45 | 07:35 17:53-18:38/45 | 07:30 15:51-16:19/28 ] 08:20 15:38-15:49/11
| 21:56 | 21:21 | 20:17 | 19:07 | 17:02 | 16:23 15:02-15:36/34
4] 05:17 | 05:57 | 06:47 | 07:37 17:53-18:36/43 | 07:31 15:51-16:19/28 | 08:21 15:39-15:48/9
|21:55 | 21:19 | 20:15 | 19:05 | 17:00 | 16:23 15:01-15:36/35
5] 05:18 | 05:58 | 06:49 | 07:38 17:54-18:34/40 | 07:33 15:52-16:19/27 | 08:23 15:41-15:48/7
121:55 | 21:17 | 20:13 | 19:03 | 16:58 | 16:22 15:01-15:37/36
6] 05:19 | 06:00 | 06:50 | 07:40 17:54-18:22/28 | 07:35 15:52-16:18/26 | 08:24 15:43-15:47/4
|21:54 | 21:16 | 20:10 | 19:00 18:25-18:28/3 | 16:56 | 16:22 15:01-15:37/36
7] 05:20 | 06:01 | 06:52 | 07:42 17:54-18:21/27 | 07:37 15:53-16:18/25 | 08:25 14:58-15:37/39
|21:54 | 21:14 | 20:08 | 18:58 | 16:54 | 16:21
8]105:21 | 06:03 | 06:54 | 07:43 17:54-18:21/27 | 07:39 15:54-16:17/23 1 08:27 14:57-15:38/41
121:53  |21:12 | 20:06 | 18:56 | 16:53 | 16:21
9 05:22 | 06:05 | 06:55 | 07:45 17:54-18:20/26 | 07:40 15:55-16:17/22 | 08:28 14:56-15:38/42
|21:52 | 21:10 | 20:03 | 18:53 | 16:51 | 16:21
10| 05:23 | 06:06 | 06:57 19:03-19:04/1 | 07:47 17:54-18:18/24 | 07:42 15:56-16:16/20 | 08:29 14:56-15:38/42
| 21:52 | 21:08 | 20:01 18:49-19:01/12 | 18:51 | 16:49 15:35-15:43/8 | 16:20
11| 05:24 | 06:08 | 06:59 18:46-19:08/22 | 07:49 17:37-17:43/6 | 07:44 15:56-16:13/17 | 08:30 14:55-15:38/43
| 21:51 | 21:06 | 19:59 | 18:49 17:55-18:17/22 | 16:48 15:32-15:44/12 | 16:20
12 ] 05:25 | 06:09 | 07:00 18:44-19:11/27 | 07:50 17:33-17:47/14 | 07:46 15:58-16:12/14 | 08:31 14:55-15:39/44
121:50 | 21:04 | 19:56 | 18:47 17:57-18:16/19 | 16:46 15:31-15:46/15 | 16:20
131 05:26 | 06:11 | 07:02 18:42-19:11/29 | 07:52 17:31-17:48/17 | 07:48 16:01-16:10/9 | 08:32 14:55-15:39/44
| 21:49 | 21:02 | 19:54 | 18:44 17:58-18:14/16 | 16:45 15:30-15:47/17 | 16:20
14| 05:27 | 06:13 | 07:04 18:41-19:12/31 | 07:54 17:29-17:50/21 | 07:49 15:29-15:48/19 | 08:33 14:55-15:39/44
|21:48 | 21:00 | 19:52 | 18:42 18:02-18:10/8 | 16:43 | 16:20
15 05:28 | 06:14 | 07:05 18:39-19:12/33 | 07:56 17:27-17:50/23 | 07:51 15:28-15:49/21 | 08:34 14:56-15:40/44
121:47  ]20:58 | 19:49 | 18:40 | 16:42 | 16:20
16 | 05:30 | 06:16 | 07:07 18:39-19:12/33 | 07:57 17:26-17:50/24 | 07:53 15:28-15:50/22 | 08:35 14:56-15:41/45
121:46 | 20:56 | 19:47 | 18:38 | 16:40 | 16:20
171 05:31 | 06:18 | 07:08 18:37-19:12/35 | 07:59 17:26-17:51/25 | 07:55 15:28-15:51/23 | 08:36 14:56-15:41/45
121:45  |20:54 | 19:45 | 18:36 | 16:39 | 16:20
18 | 05:32 | 06:19 | 07:10 18:35-19:11/36 | 08:01 17:25-17:51/26 | 07:56 15:28-15:51/23 | 08:36 14:56-15:41/45
|21:44 | 20:52 | 19:42 | 18:34 | 16:38 | 16:21
19| 05:33 | 06:21 | 07:12 18:35-19:11/36 | 08:03 17:25-17:51/26 | 07:58 15:28-15:52/24 | 08:37 14:57-15:42/45
121:43 | 20:50 | 19:40 18:08-18:22/14 |18:31 | 16:36 | 16:21
20 | 05:35 | 06:22 | 07:13 18:28-19:10/42 | 08:04 17:25-17:51/26 | 08:00 15:29-15:52/23 | 08:38 14:57-15:42/45
| 21:42 | 20:48 | 19:38 18:05-18:25/20 | 18:29 | 16:35 | 16:21
21 05:36 | 06:24 | 07:15 18:02-19:08/66 | 08:06 17:25-17:51/26 | 08:01 15:29-15:53/24 15:14-15:18/4 | 08:38 14:57-15:42/45
|21:40 | 20:46 | 19:35 | 18:27 | 16:34 15:19-15:22/3 | 16:22
22 ] 05:37 | 06:26 | 07:17 18:00-19:06/66 | 08:08 17:25-17:50/25 | 08:03 15:29-15:52/23 | 08:39 14:58-15:43/45
| 21:39 | 20:44 | 19:33 | 18:25 | 16:33 15:11-15:25/14 | 16:22
23] 05:39 | 06:27 | 07:18 17:58-19:03/65 | 08:10 17:25-17:49/24 | 08:05 15:29-15:52/23 | 08:39 14:58-15:43/45
| 21:38 | 20:42 | 19:31 | 18:23 | 16:32 15:09-15:27/18 | 16:23
24 ] 05:40 | 06:29 | 07:20 17:57-19:01/64 | 08:11 17:26-17:48/22 | 08:06 15:30-15:53/23 | 08:40 15:00-15:44/44
121:36  ]20:39  |19:28 | 18:21 16:59-17:11/12 | 16:31 15:09-15:29/20 | 16:23
25 ] 05:42 | 06:31 | 07:22 17:56-18:57/61 | 07:13 16:27-16:47/20 | 08:08 15:31-15:53/22 | 08:40 15:00-15:45/45
| 21:35 | 20:37 | 19:26 | 17:19 15:57-16:13/16 | 16:30 15:08-15:30/22 | 16:24
26 | 05:43 | 06:32 | 07:23 17:55-18:54/59 | 07:15 16:28-16:46/18 | 08:10 15:31-15:52/21 | 08:41 15:00-15:45/45
| 21:34 | 20:35 | 19:23 | 17:17 15:55-16:15/20 | 16:29 15:07-15:30/23 | 16:24
27 | 05:44 | 06:34 | 07:25 17:54-18:53/59 | 07:17 16:30-16:44/14 | 08:11 15:32-15:52/20 | 08:41 15:01-15:45/44
| 21:32 | 20:33 | 19:21 | 17:15 15:54-16:16/22 | 16:28 15:07-15:31/24 | 16:25
28 | 05:46 | 06:36 | 07:27 17:54-18:51/57 | 07:19 16:33-16:42/9 | 08:13 15:33-15:53/20 | 08:41 15:01-15:46/45
| 21:31 | 20:31 | 19:19 | 17:13 15:53-16:17/24 | 16:27 15:07-15:32/25 | 16:26
29 | 05:47 | 06:37 | 07:28 17:53-18:48/55 | 07:20 15:52-16:18/26 | 08:14 15:07-15:52/45 | 08:41 15:02-15:46/44
121:29  |20:28 | 19:16 |17:11 | 16:26 | 16:27
30 | 05:49 | 06:39 | 07:30 17:53-18:41/48 | 07:22 15:52-16:18/26 | 08:16 15:05-15:51/46 | 08:41 15:03-15:47/44
|21:27  |20:26 | 19:14 | 17:09 | 16:25 | 16:28
31 ] 05:50 | 06:41 | | 07:24 15:51-16:19/28 | | 08:41 15:04-15:47/43
121:26 | 20:24 | | 17:07 | | 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 971 963 922 1363

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 5 - GE WIND ENERGY 6.0-164 GT135 6000 164.0 !O! NH: 167,0 m (Ges:249,0 m) (5)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar 1 April
1]08:41 14:40-15:14/34 | 08:14 15:31-16:33/62 | 07:09 21:05-21:10/5
| 16:30 | 17:18 | 20:05 05:57-06:22/25
2]08:41 14:41-15:15/34 | 08:13 15:31-16:35/64 | 07:07 21:03-21:10/7
| 16:31 | 17:20 | 20:06 05:57-06:21/24
3]08:41 15:41-15:44/3 | 08:11 15:30-16:36/66 | 07:05 21:03-21:12/9
| 16:32 14:41-15:15/34 | 17:22 | 20:08 05:58-06:22/24
4] 08:41 15:40-15:48/8 | 08:09 15:29-16:37/68 | 07:02 21:02-21:13/11
| 16:33 14:42-15:15/33 | 17:24 | 20:10 05:58-06:22/24
5] 08:41 15:39-15:50/11 | 08:08 15:29-16:37/68 | 07:11 16:39-17:46/67 | 07:00 21:01-21:13/12
| 16:35 14:43-15:16/33 | 17:26 | 18:17 | 20:12 05:59-06:22/23
6] 08:40 15:37-15:51/14 | 08:06 15:29-16:39/70 | 07:09 16:40-17:47/67 | 06:58 21:02-21:14/12
| 16:36 14:43-15:16/33 | 17:28 | 18:19 | 20:13 05:58-06:22/24
7] 08:40 15:36-15:52/16 | 08:04 15:29-16:39/70 | 07:07 16:43-17:49/66 | 06:55 21:01-21:15/14
| 16:37 14:43-15:16/33 | 17:29 | 18:21 | 20:15 05:59-06:22/23
8 08:39 15:36-15:54/18 | 08:02 15:28-16:40/72 | 07:05 16:48-17:50/62 | 06:53 21:01-21:16/15
| 16:38 14:44-15:17/33 | 17:31 | 18:23 | 20:17 05:59-06:22/23
9] 08:39 15:36-15:55/19 | 08:01 15:28-16:40/72 | 07:02 16:53-17:50/57 | 06:51 21:02-21:17/15
| 16:40 14:45-15:16/31 | 17:33 | 18:25 | 20:18 06:00-06:22/22

10 | 08:38 15:35-15:56/21 | 07:59 15:28-16:40/72 07:00 16:52-17:51/59 | 06:49 21:01-21:17/16

|
| 16:41 14:45-15:16/31 | 17:35 ] 18:26 | 20:20 05:59-06:22/23
11]08:38 15:35-15:58/23 | 07:57 15:27-16:40/73 | 06:58 16:52-17:52/60 | 06:46 21:01-21:18/17
| 16:43 14:47-15:17/30 | 17:37 | 18:28 | 20:22 06:00-06:22/22
12 ] 08:37 15:35-15:59/24 | 07:55 15:27-16:40/73 | 06:56 16:53-17:52/59 | 06:44 21:01-21:19/18
| 16:44 14:47-15:17/30 | 17:39 16:48-16:57/9 | 18:30 | 20:24 06:01-06:22/21
13| 08:36 15:34-16:00/26 | 07:53 15:27-16:40/73 | 06:53 16:52-17:51/59 | 06:42 21:02-21:20/18
| 16:46 14:48-15:17/29 | 17:41 16:45-17:01/16 | 18:32 | 20:25 06:01-06:23/22
14| 08:36 15:34-16:01/27 | 07:51 15:27-16:40/73 | 06:51 16:53-17:51/58 | 06:40 21:01-21:20/19
| 16:47 14:49-15:16/27 | 17:43 16:42-17:03/21 | 18:33 | 20:27 06:02-06:23/21
15| 08:35 15:34-16:02/28 | 07:49 15:28-16:40/72 | 06:49 16:54-17:51/57 | 06:37 21:01-21:20/19
| 16:49 14:50-15:16/26 | 17:44 16:41-17:05/24 | 18:35 | 20:29 06:01-06:22/21
16 | 08:34 15:34-16:03/29 | 07:47 15:28-17:06/98 | 06:46 16:54-17:50/56 | 06:35 06:04-06:12/8 21:01-21:21/20
| 16:50 14:51-15:16/25 | 17:46 | 18:37 | 20:30 06:02-06:22/20
171 08:33 15:34-16:04/30 | 07:45 15:28-17:08/100 | 06:44 16:56-17:49/53 | 06:33 06:03-06:15/12 21:01-21:21/20
| 16:52 14:53-15:15/22 | 17:48 | 18:39 | 20:32 06:02-06:22/20
18] 08:32 15:34-16:05/31 | 07:43 15:29-17:09/100 | 06:42 16:56-17:48/52 | 06:31 06:02-06:16/14 21:01-21:21/20
| 16:53 14:54-15:15/21 | 17:50 | 18:40 | 20:34 06:02-06:22/20
19 ] 08:31 15:34-16:06/32 | 07:41 15:29-17:10/101 | 06:39 16:58-17:47/49 | 06:29 06:00-06:17/17 21:02-21:22/20
| 16:55 14:56-15:14/18 | 17:52 | 18:42 | 20:36 06:03-06:23/20
20 ] 08:30 15:33-16:05/32 | 07:39 15:30-17:10/100 | 06:37 17:23-17:46/23 | 06:27 05:59-06:18/19 21:03-21:23/20
| 16:57 14:57-15:12/15 | 17:54 | 18:44 17:01-17:19/18 | 20:37 06:03-06:23/20
21]08:29 15:34-16:06/32 | 07:37 15:30-17:10/100 | 06:35 17:24-1 | 06:24 05:58-06:19/21 21:03-21:23/20
| 16:58 15:00-15:10/10 | 17:56 | 18:46 17:04-1 | 20:39 06:03-06:23/20
22]08:28 15:34-16:07/33 | 07:35 15:31-17:18/107 | 06:32 17:26-17:41/15 | 06:22 05:58-06:19/21 21:03-21:23/20
| 17:00 | 17:57 | 18:47 | 20:41 06:03-06:23/20
23] 08:27 15:33-16:07/34 | 07:33 16:34-17:22/48 | 06:30 17:30-17:37/7 | 06:20 05:58-06:20/22 21:03-21:23/20
| 17:02 | 17:59 15:32-16:32/60 | 18:49 | 20:42 06:03-06:23/20
24 08:25 15:34-16:08/34 | 07:31 16:34-17:24/50 | 06:28 | 06:18 05:57-06:20/23 21:04-21:24/20
| 17:04 | 18:01 15:33-16:29/56 | 18:51 | 20:44 06:04-06:24/20
25| 08:24 15:35-16:09/34 | 07:29 16:34-17:26/52 16:18-16:25/7 | 06:25 | 06:16 05:57-06:20/23 21:03-21:23/20
| 17:05 | 18:03 15:35-16:14/39 | 18:53 | 20:46 06:04-06:24/20
26 | 08:23 15:34-16:08/34 | 07:27 16:33-17:27/54 | 06:23 | 06:14 05:56-06:20/24 21:03-21:23/20
| 17:07 | 18:05 15:36-16:12/36 | 18:54 | 20:48 06:05-06:25/20
27| 08:21 15:35-16:09/34 | 07:25 16:34-17:28/54 | 06:21 | 06:12 05:56-06:21/25 21:04-21:23/19
| 17:09 | 18:07 15:37-16:10/33 | 18:56 | 20:49 06:04-06:25/21
28] 08:20 15:35-16:09/34 | 07:22 16:34-17:29/55 | 06:18 | 06:10 05:56-06:21/25 21:04-21:23/19
| 17:11 16:14-16:24/10 | 18:08 15:40-16:08/28 | 18:58 | 20:51 06:04-06:25/21
29]08:19 15:34-16:10/36 | | 07:16 | 06:08 05:57-06:22/25 21:05-21:23/18
| 17:13 16:11-16:27/16 | | 20:00 | 20:53 06:04-06:26/22
30 ] 08:17 15:33-16:30/57 | | 07:14 | 06:06 05:57-06:22/25 21:04-21:22/18
| 17:14 | | 20:01 | 20:54 06:05-06:26/21
31 08:16 15:32-16:32/60 | | 07:12 | 21:07-21:09/2
| 17:16 | | 20:03 | 05:57-06:22/25
Sonnenscheinstunden | 258 | 277 | 367 | 416
Anzahl Minuten mit Schatten 1422 2396 1236 0 331 1148

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 5 - GE WIND ENERGY 6.0-164 GT135 6000 164.0 !O! NH: 167,0 m (Ges:249,0 m) (5)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli |August  |September | Oktober |November |Dezember
1]05:15 21:05-21:23/18 | 05:52 | 07:32 17:32-18:31/59 | 07:26 14:57-16:10/73 | 08:17 15:17-15:40/23
| 21:56 06:04-06:26/22 | 21:24 | 19:12 | 17:05 | 16:24 14:29-14:59/30
2]05:16 21:06-21:23/17 | 05:54 | 07:33 17:31-18:30/59 | 07:28 14:58-16:10/72 | 08:19 15:18-15:40/22
| 21:56 06:05-06:27/22 | 21:23 | 19:09 | 17:03 | 16:24 14:28-14:59/31
3]05:17 21:06-21:22/16 | 05:55 | 07:35 17:30-18:29/59 | 07:29 14:58-16:09/71 | 08:20 15:20-15:40/20
| 21:56 06:05-06:27/22 | 21:21 | 19:07 | 17:01 | 16:23 14:29-15:00/31
4] 05:17 21:06-21:21/15 | 05:57 | 07:37 17:30-18:29/59 | 07:31 14:58-16:09/71 | 08:21 15:20-15:39/19
| 21:55 06:04-06:27/23 | 21:19 | 19:05 | 17:00 | 16:23 14:29-15:01/32
5 05:18 21:07-21:21/14 | 05:58 | 07:38 17:30-18:28/58 | 07:33 14:59-16:08/69 | 08:23 15:22-15:39/17
| 21:55 06:05-06:28/23 | 21:17 | 19:03 | 16:58 | 16:22 14:29-15:02/33
6] 05:19 21:08-21:21/13 | 06:00 | 07:40 17:21-18:26/65 | 07:35 15:00-16:08/68 | 08:24 15:23-15:38/15
| 21:54 06:05-06:28/23 | 21:16 | 19:00 | 16:56 | 16:22 14:29-15:02/33
7105:20 21:09-21:21/12 | 06:01 | 07:42 17:17-18:24/67 | 07:37 15:00-16:07/67 | 08:25 15:25-15:36/11
| 21:54 06:05-06:29/24 | 21:14 | 18:58 | 16:54 | 16:21 14:29-15:02/33
8] 05:21 21:09-21:20/11 | 06:03 | 07:43 17:15-18:22/67 | 07:39 15:01-16:06/65 | 08:27 15:27-15:36/9
| 21:53 06:05-06:29/24 | 21:12 | 18:56 | 16:53 | 16:21 14:30-15:03/33
9] 05:22 21:09-21:19/10 | 06:05 | 07:45 17:13-18:20/67 | 07:40 15:02-16:06/64 | 08:28 15:30-15:34/4
| 21:52 06:05-06:29/24 | 21:10 | 18:53 | 16:51 | 16:21 14:30-15:04/34
10 | 05:23 21:10-21:18/8 | 06:06 | 07:47 17:11-18:05/54 | 07:42 15:02-16:04/62 | 08:29 14:30-15:04/34
| 21:52 06:05-06:30/25 | 21:08 ] 18:51 | 16:49 | 16:20
11]05:24 21:11-21:17/6 | 06:08 | 07:49 17:10-18:04/54 | 07:44 15:03-16:02/59 | 08:30 14:31-15:04/33
| 21:51 06:06-06:30/24 | 21:06 ] 18:49 | 16:48 | 16:20
12 ] 05:25 21:13-21:17/4 | 06:09 | 07:50 17:09-18:03/54 | 07:46 15:04-16:01/57 | 08:31 14:31-15:05/34
| 21:50 06:06-06:30/24 | 21:04 | 18:47 16:18-16:36/18 | 16:46 | 16:20
13 | 05:26 06:06-06:30/24 | 06:11 | 07:52 17:08-18:02/54 | 07:47 15:06-15:42/36 | 08:32 14:31-15:05/34
| 21:49 | 21:02 | 18:44 16:15-16:39/24 | 16:45 15:43-15:59/16 | 16:20
14 | 05:27 06:06-06:30/24 | 06:13 | 07:54 17:07-18:02/55 | 07:49 15:07-15:41/34 | 08:33 14:32-15:06/34
| 21:48 | 21:00 | 18:42 16:12-16:42/30 | 16:43 15:46-15:56/10 | 16:20
15| 05:28 06:06-06:30/24 | 06:14 | 07:56 17:06-18:00/54 | 07:51 15:07-15:41/34 | 08:34 14:32-15:06/34
| 21:47 | 20:58 | 18:40 16:09-16:43/34 | 16:42 | 16:20
16 | 05:30 06:06-06:30/24 | 06:16 | 07:57 17:06-17:58/52 | 07:53 15:07-15:41/34 | 08:35 14:33-15:07/34
| 21:46 | 20:56 | 18:38 16:07-16:44/37 | 16:40 | 16:20
171 05:31 06:06-06:30/24 | 06:18 | 07:59 17:05-17:57/52 16:47-16:58/11 | 07:55 15:08-15:42/34 | 08:36 14:33-15:08/35
| 21:45 | 20:54 | 18:36 16:05-16:45/40 | 16:39 | 16:20
18 ] 05:32 06:06-06:30/24 | 06:19 | 08:01 17:05-17:55/50 | 07:56 15:08-15:42/34 | 08:36 14:33-15:08/35
| 21:44 | 20:52 | 18:34 16:04-17:02/58 | 16:38 | 16:21
19 ] 05:33 06:07-06:30/23 | 06:21 | 08:03 17:05-17:52/47 | 07:58 15:08-15:42/34 | 08:37 14:34-15:08/34
| 21:43 | 20:50 | 18:31 16:03-17:04/61 | 16:36 | 16:21
20 | 05:35 06:07-06:30/23 | 06:22 | 08:04 17:42-17:48/6 17:06-17:41/35 | 08:00 15:09-15:42/33 | 08:38 14:35-15:09/34
| 21:42 | 20:48 | 18:29 16:02-17:05/63 | 16:35 | 16:21
21]05:36 06:07-06:29/22 | 06:24 18:12-18:26/14 | 08:06 16:01-17:41/100 | 08:01 15:10-15:42/32 | 08:38 14:35-15:09/34
| 21:40 | 20:46 | 18:27 | 16:34 14:37-14:46/9 | 16:22
22| 05:37 06:08-06:29/21 | 06:26 18:10-18:28/18 | 08:08 16:00-17:39/99 | 08:03 15:09-15:42/33 | 08:39 14:36-15:10/34
| 21:39 | 20:44 17:52-17:58/6 | 18:25 | 16:33 14:33-14:48/15 | 16:22
23] 05:39 06:09-06:29/20 | 06:27 18:07-18:29/22 | 08:10 15:59-17:39/100 | 08:05 15:10-15:42/32 | 08:39 14:36-15:10/34
| 21:38 1 20:42 17:45-18:02/17 | 18:23 ] 16:32 14:32-14:50/18 | 16:23
24 ] 05:40 06:10-06:28/18 | 06:29 18:06-18:30/24 | 08:11 15:58-17:38/100 | 08:06 15:11-15:42/31 | 08:40 14:36-15:10/34
| 21:36 1 20:39 17:43-18:04/21 | 18:21 ]16:31 14:31-14:52/21 | 16:23
25| 05:42 06:11-06:27/16 | 06:31 17:40-18:31/51 | 07:13 14:58-16:37/99 | 08:08 15:12-15:42/30 | 08:40 14:37-15:11/34
| 21:35 | 20:37 |17:19 | 16:30 14:31-14:53/22 | 16:24
26 | 05:43 06:13-06:26/13 | 06:32 17:38-18:31/53 | 07:15 14:57-16:36/99 | 08:10 15:12-15:41/29 | 08:40 14:37-15:12/35
| 21:34 | 20:35 |17:17 | 16:29 14:29-14:54/25 | 16:24
27 | 05:44 06:14-06:24/10 | 06:34 17:36-18:31/55 | 07:17 14:57-16:34/97 | 08:11 15:13-15:41/28 | 08:41 14:38-15:12/34
| 21:32 | 20:33 |17:15 | 16:28 14:29-14:55/26 | 16:25
28] 05:46 06:15-06:21/6 | 06:36 17:35-18:32/57 | 07:19 14:57-16:10/73 | 08:13 15:14-15:41/27 | 08:41 14:38-15:12/34
| 21:31 | 20:31 | 17:13 16:12-16:32/20 | 16:27 14:29-14:57/28 | 16:26
29 | 05:47 | 06:37 17:33-18:31/58 | 07:20 14:57-16:10/73 | 08:14 15:15-15:40/25 | 08:41 14:38-15:13/35
| 21:29 | 20:28 | 17:11 16:15-16:30/15 | 16:26 14:28-14:57/29 | 16:27
30 | 05:49 | 06:39 17:33-18:31/58 | 07:22 14:57-16:10/73 | 08:16 15:16-15:40/24 | 08:41 14:39-15:13/34
| 21:27 | 20:26 | 17:09 16:19-16:25/6 | 16:25 14:29-14:58/29 | 16:28
31| 05:50 | 06:41 | 07:24 14:57-16:10/73 | | 08:41 14:40-15:14/34
| 21:26 | 20:24 | 17:07 | | 16:29
Sonnenscheinstunden | 503 | 454 | 331 | 266 | 243
Anzahl Minuten mit Schatten 740 0 454 2530 1610 1181

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 6 - GE WIND ENERGY 6.0-164 GT135 6000 164.0 !O! NH: 167,0 m (Ges:249,0 m) (6)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

1Januar |Februar IMarz  April IMai 13uni
13:38-14:19/41 | 08:14 16:20-16:39/19 | 07:20 ] 06:04 06:37-07:21/44 ] 05:18 06:03-07:37/94
|1 14:29-15:36/67 |17:18 15:21-16:12/51 | 18:10 | 20:56 | 21:42 20:28-21:00/32
] 08:41 13:39-14:20/41 ] 08:12 16:20-16:42/22 | 07:18 ] 06:02 06:36-07:24/48 ] 05:17 06:03-07:37/94
|1 14:30-15:37/67 | 17:20 15:24-16:12/48 | 18:12 | 20:58 | 21:43 20:27-21:00/33
|0 13:39-14:19/40 | 08:11 16:18-16:43/25 | 07:16 ] 06:00 06:35-07:25/50 ] 05:17 06:03-07:38/95
|1 14:30-15:37/67 | 17:22 15:26-16:12/46 | 18:14 | 20:59 | 21:44 20:28-21:01/33
] 08:41 13:40-14:20/40 | 08:09 16:17-16:44/27 | 07:14 | 05:58 06:35-07:27/52 ] 05:16 06:03-07:37/94
|1 14:31-15:38/67 | 17:24 15:26-16:11/45 | 18:16 | 21:01 | 21:46 20:28-21:01/33
|0 13:41-14:21/40 | 08:08 16:16-16:44/28 | 07:11 | 05:56 06:34-07:28/54 ] 05:15 06:03-07:38/95
| 16:35 14:31-15:38/67 |17:26 15:27-16:11/44 | 18:17 | 21:03 | 21:47 20:28-21:01/33
|0 14:32-15:42/70 | 08:06 16:16-16:46/30 | 07:09 | 05:55 06:34-07:30/56 ] 05:15 06:03-07:38/95
|1 13:41-14:20/39 | 17:28 15:28-16:11/43 | 18:19 | 21:04 | 21:47 20:29-21:01/32
710 14:32-15:44/72 | 08:04 16:16-16:47/31 | 07:07 ] 05:53 06:34-07:30/56 ] 05:14 06:03-07:38/95
| 16:37 13:42-14:20/38 | 17:29 15:29-16:10/41 | 18:21 | 21:06 | 21:48 20:29-21:01/32
| 08:39 14:34-15:46/72 | 08:02 16:15-16:47/32 | 07:05 | 05:51 06:34-07:31/57 ] 05:13 06:03-07:38/95
| 16:38 13:43-14:20/37 | 17:31 15:30-16:09/39 | 18:23 | 21:08 | 21:49 20:30-21:01/31
9 08:39 14:34-15:51/77 | 08:01 16:15-16:47/32 | 07:02 ] 05:49 06:34-07:32/58 ] 05:13 06:03-07:38/95
| 16:40 13:44-14:20/36 | 17:33 15:31-16:07/36 | 18:25 | 21:09 ] 21:50 20:30-21:02/32
10 | 08:38 14:35-15:53/78 | 07:59 16:15-16:48/33 | 07:00 | 05:47 06:34-07:32/58 ] 05:12 06:03-07:38/95
| 16:41 13:45-14:20/35 | 17:35 15:32-16:06/34 | 18:26 | 21:11 | 21:51 20:30-21:01/31
11| 08:38 14:36-15:56/80 | 07:57 16:14-16:48/34 | 06:58 ] 05:46 06:34-07:34/60 ] 05:12 06:03-07:38/95
| 16:43 13:46-14:20/34 | 17:37 15:34-16:04/30 | 18:28 | 21:13 | 21:52 20:31-21:02/31
12 | 08:37 14:37-15:57/80 | 07:55 16:14-16:48/34 | 06:56 | 05:44 06:31-07:34/63 ] 05:12 06:03-07:38/95
| 16:44 13:47-14:20/33 | 17:39 15:36-16:00/24 | 18:30 | 21:14 | 21:52 20:31-21:02/31
13| 08:36 14:38-15:59/81 | 07:53 16:15-16:48/33 | 06:53 ] 05:42 06:28-07:34/66 ] 05:11 06:04-07:39/95
| 16:46 13:48-14:19/31 | 17:41 15:38-15:55/17 | 18:32 | 21:16 | 21:53 20:32-21:03/31
14 | 08:36 15:08-16:00/52 14:39-15:06/27 | 07:51 16:15-16:48/33 | 06:51 | 05:41 06:27-07:35/68 ] 05:11 06:04-07:39/95
| 16:47 13:50-14:19/29 | 17:43 15:43-15:51/8 | 18:33 | 21:17 20:36-20:45/9 | 21:54 20:31-21:02/31
15 | 08:35 15:08-16:02/54 14:40-15:06/26 | 07:49 16:15-16:47/32 | 06:49 ] 05:39 06:26-07:35/69 ] 05:11 06:03-07:38/95
| 16:49 13:51-14:18/27 | 17:44 | 18:35 | 21:19 20:33-20:47/14 | 21:54 20:32-21:02/30
16 | 08:34 15:08-16:03/55 14:41-15:06/25 | 07:47 16:16-16:47/31 | 06:46 | 05:38 06:24-07:35/71 ] 05:11 06:04-07:38/94
| 16:50 13:53-14:17/24 | 17:46 | 18:37 | 21:20 20:32-20:49/17 | 21:55 20:32-21:02/30
17 | 08:33 15:09-16:04/55 14:43-15:05/22 | 07:45 16:17-16:46/29 | 06:44 06:56-07:00/4 | 05:36 06:24-07:36/72 ] 05:11 06:04-07:38/94
| 16:52 13:55-14:16/21 | 17:48 | 18:39 : | 21:22 20:31-20:50/19 | 21:55 20:32-21:03/31
18 | 08:32 15:09-16:05/56 14:44-15:04/20 | 07:43 16:17-16:46/29 | 06:42 | O 06:54-07:04/10 | 05:35 06:23-07:35/72 06:20-06:21/1 | 05:11 06:04-07:39/95
| 16:53 13:57-14:15/18 | 17:50 ]18:40 | 20:34 | 21:24 20:29-20:51/22 | 21:56 20:32-21:03/31
19 | 08:31 15:10-16:06/56 14:46-15:03/17 | 07:41 16:19-16:45/26 |06:39 | 06:29 06:52-07:06/14 | 05:33 06:14-07:36/82 ] 05:11 06:05-07:39/94
| 16:55 14:00-14:13/13 | 17:52 |18:42 | 20:36 | 21:25 20:29-20:53/24 | 21:56 20:33-21:03/30
20| 08:30 15:09-16:06/57 | 07:39 16:20-16:43/23 | 06:37 | 06:27 06:50-07:07/17 | 05:32 06:12-07:36/84 ] 05:11 06:05-07:40/95
| 16:57 14:48-15:01/13 | 17:54 |18:44 | 20: | 21:26 20:29-20:54/25 | 21:56 20:34-21:04/30
21]08:29 15:10-16:08/58 | 07:37 16:21-16:41/20 | 06:35 | 06:24 06:48-07:07/19 | 05:31 06:10-07:37/87 ] 05:11 06:05-07:40/95
| 16:58 14:52-14:58/6 | 17:56 |18:46 | 20: | 21:28 20:28-20:56/28 | 21:57 20:34-21:04/30
22 08:28 15:11-16:09/58 | 07:35 16:23-16:38/15 | 06:32 | 06:22 06:47-07:08/21 | 05:29 06:09-07:37/88 ] 05:11 06:05-07:40/95
| 17:00 | 17:57 |18:47 | 20: | 21:29 20:27-20:56/29 | 21:57 20:34-21:04/30
23 08:27 15:11-16:09/58 | 07:33 16:28-16:34/6 | 06:30 | Of 06:46-07:08/22 | 05:28 06:07-07:36/89 ] 05:11 06:05-07:40/95
| 17:02 | 17:59 18:49 | 20: | 21:31 20:27-20:56/29 | 21:57 20:34-21:04/30
24 08:25 15:12-16:10/58 | 07:31 ] 06:28 | 06:18 06:46-07:08/22 | 05:27 06:06-07:37/91 ] 05:12 06:06-07:41/95
| 17:04 | 18:01 ]18:51 | 20:44 | 21:32 20:27-20:57/30 ] 21:57 20:35-21:05/30
25 08:24 15:12-16:10/58 | 07:29 ]06:25 |0 06:46-07:08/22 | 05:25 06:06-07:37/91 ] 05:12 06:06-07:40/94
| 17:05 | 18:03 |18:53 |2 | 21:34 20:27-20:58/31 | 21:57 20:34-21:05/31
26 | 08:23 15:13-16:11/58 | 07:27 ]06:23 |0 06:44-07:08/24 | 05:24 06:05-07:37/92 ] 05:12 06:06-07:40/94
| 17:07 | 18:05 | 18:54 : | 21:35 20:27-20:58/31 | 21:57 20:34-21:04/30
27 08:21 15:14-16:11/57 | 07:25 | 06:21 06:41-07:07/26 | 05:23 06:04-07:37/93 ] 05:13 06:06-07:41/95
| 17:09 | 18:07 | 18:56 | 21:36 20:27-20:59/32 | 21:57 20:35-21:05/30
28 08:20 15:15-16:11/56 | 07:22 | 06:18 06:40-07:07/27 | 05:22 06:04-07:37/93 ] 05:13 06:06-07:41/95
|17:11 | 18:08 | 18:58 | 21:37 20:27-20:59/32 | 21:57 20:34-21:05/31
29| 08:19 15:16-16:11/55 | | 07:16 06:38-07:13/35 | 05:21 06:04-07:37/93 ] 05:14 06:07-07:42/95
|17:13 | | 19:59 3 | 21:39 20:27-20:59/32 | 21:57 20:35-21:06/31
30| 08:17 16:26-16:34/8 | | 07:14 06:37-07:18/41 | 05:20 06:04-07:38/94 ] 05:15 06:08-07:42/94
| 17:14 15:18-16:12/54 | | 20:01 4 | 21:40 20:28-21:00/32 | 21:57 20:34-21:05/31
31]08:16 16:22-16:37/15 | | 07:12 ] 05:19 06:04-07:38/94 |
| 17:16 15:19-16:12/53 | | 20:03 | 21:41 20:28-21:00/32 |
Sonnenscheinstunden | 258 1277 1367 | 486 | 500
Anzahl Minuten mit Schatten 2749 1130 0 304 2714 3773
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/11  WINAPRO .
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 6 - GE WIND ENERGY 6.0-164 GT135 6000 164.0 !O! NH: 167,0 m (Ges:249,0 m) (6)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

1ouli | August | SeptembgOktober INovember |Dezember

1]05:15 06:07-07:42/95 | 05:52 06:42-07:44/62 | 06:42 | 07:32 | 07:26 15:44-16:17/33 | 08:17 14:18-15:38/80
20:35-21:06/31 | 21:24 | 20:22 | 19:12 15:02-15:36/34 | 16:24 8-14:02/34
06:08-07:43/95 | 05:54 06:44-07:43/50 | 06:44 | 07:33 15:45-16:17/32 ] 08:19 14:18-15:36/78
20:35-21:07/32 | 21:22 | 20:19 | 19:09 )3 15:00-15:37/37 | 16:24 13:28-14:03/35
06:08-07:43/95 | 05:55 06:44-07:43/59 | 06:45 | 07:35 15:45-16:17/32 | 08:20 14:18-15:35/77
20:35-21:06/31 | 21:21 ]20:17 | 19:07 14:59-15:39/40 ]16:23 13:28-14:04/36
06:08-07:43/95 | 05:57 06:44-07:41/57 |06:47 | 07:37 15:45-16:16/31 ] 08:21 14:18-15:30/72
20:35-21:07/32 | 21:19 | 20:15 | 19:05 14:59-15:40/41 | 16:23 13:27-14:05/38
06:08-07:43/95 | 05:58 06:44-07:41/57 | 06:49 | 07:38 15:46-16:16/30 | 08:23 14:18-15:30/72
20:35-21:07/32 | 21:17 ]20:13 | 19:03 14:58-15:41/43 116:22 13:28-14:06/38
06:09-07:44/95 | 06:00 06:43-07:39/56 | 06:50 | 07:40 15:47-16:15/28 | 08:24 14:18-15:28/70
20:35-21:08/33 | 21:16 | 20:10 | 19:00 14:57-15:41/44 | 16:22 13:28-14:06/38
06:09-07:44/95 | 06:01 06:44-07:39/55 | 06:52 | 07:42 15:48-16:14/26 | 08:25 14:18-15:25/67
20:35-21:08/33 | 21:14 ]20:08 | 18:58 14:57-15:42/45 116:21 13:27-14:07/40
06:10-07:45/95 | 06:03 06:44-07:37/53 | 06:54 | 07:43 8 15:49-16:13/24 ] 8-14:08/40
20:36-21:08/32 | 21:12 | 20:06 | 18:56 14:57-15:43/46 | 16: 9-15:26/67
06:10-07:45/95 | 06:05 06:44-07:36/52 | 06:55 | 07:45 15:49-16:11/22 | 08:28 13:28-14:09/41
20:35-21:07/32 | 21:10 | 20:03 | 18:53 14:55-15:42/47 | 16:21 14:19-15:26/67
06:11-07:45/94 | 06:06 06:44-07:33/49 | 06:57 | 07:47 15:51-16:10/19 | 08:29 13:28-14:09/41
20:35-21:08/33 | 21:08 | 20:01 | 18:51 14:52-15:42/50 | 16:20 14:19-15:26/67
06:11-07:46/95 | 06:08 06:45-07:32/47 |06:59 | 07:49 15:53-16:08/15 ] 08:30 13:28-14:00/41
20:35-21:08/33 | 21:06 |19:59 | 18:49 14:50-15:43/53 116:20 14:19-15:26/67
06:12-07:46/94 | 06:09 06:45-07:29/44 | 07:00 | 07:50 15:57-16:05/8 | 08:31 13:28-14:10/42
20:35-21:08/33 | 21:04 | 19:56 | 18:47 14:49-15:43/54 | 16:20 14:20-15:26/66
06:12-07:46/94 | 06:11 06:46-07:25/39 |07:02 | 07:52 14:48-15:43/55 ] 08:32 14:20-15:27/67
20:35-21:08/33 | 21:02 | 19:54 | 18:44 5 | 16:20 13:29-14:11/42
06:13-07:46/93 | 06:13 06:46-07:13/27 | 07:03 | 07:54 14:47-15:43/56 | 08:33 14:20-15:27/67
20:36-21:09/33 | 21:00 | 19:52 | 18:42 | 16:20 13:29-14:11/42
06:13-07:46/93 | 06:14 06:48-07:14/26 |07:05 | 07:56 14:47-15:43/56 ] 08:34 14:20-14:57/37 14:58-15:27/29
20:36-21:08/32 | 20:58 | 19:49 | 18:40 | 16:20 13:29-14:12/43
06:14-07:46/92 | 06:16 06:49-07:15/26 | 07:07 | 07:57 14:46-15:44/58 | 08:35 14:20-15:28/68
20:36-21:08/32 | 20:56 | 19:47 | 18:38 | 16:20 13:30-14:12/42
06:14-07:46/92 | 06:18 06:51-07:14/23 |07:08 | 07:59 14:46-15:44/58 ] 08:36 14:20-14:58/38 14:59-15:28/29
20:36-21:08/32 | 20:54 | 19:45 | 18:36 | 16:20 13:31-14:13/42
06:15-07:46/91 | 06:19 06:52-07:15/23 | 07:10 | 08:01 14:46-15:44/58 | 08:36 14:19-14:58/39 14:59-15:28/29
20:36-21:08/32 | 20:52 | 19:42 | 18:34 8 | 16:2: 0-14:13/43
06:15-07:46/91 | 06:21 06:52-07:14/22 |07:12 | 08:03 16:57-17:07/10 14:46-15:44/58 ] 08:37 14:20-14:50/39 15:00-15:29/29
20:36-21:07/31 | 20:50 | 19:40 | 18:31 6 | 16:21 13:31-14:14/43
06:17-07:47/90 | 06:22 06:52-07:14/22 | 07:13 | 08:04 16:54-17:11/17 14:46-15:44/58 | 08:38 14:20-15:00/40 15:01-15:29/28
20:37-21:07/30 | 20:48 ]19:38 | 18:29 |16:21 13:32-14:15/43
06:18-07:47/89 | 06:24 06:52-07:13/21 |07:15 | 08:06 16:52-17:13/21 14:45-15:43/58 ] 08:38 14:20-15:00/40 15:01-15:29/28
20:38-21:07/29 | 20:46 | 19:35 | 18:27 14:28-14:34/6 | 16:22 13:32-14:15/43
06:19-07:46/87 | 06:26 06:53-07:12/19 | 07:17 | 08:08 16:49-17:13/24 14:45-15:42/57 | 08:39 14:21-15:01/40 15:02-15:30/28
20:38-21:06/28 | 20:44 ]19:33 | 18:25 14:24-14:37/13 116:22 13:33-14:16/43
06:21-07:47/86 | 06:27 06:54-07:10/16 | 07:18 | 08:10 16:48-17:14/26 14:46-15:42/56 14:22-14:39/17 | 08:39 14:21-15:01/40 15:02-15:30/28
20:38-21:05/27 | 20:42 | 19:30 | 18:23 13:36-13:49/13 | 16:23 13:33-14:16/43
06:23-07:47/84 | 06:29 06:56-07:09/13 | 07:20 | 08:11 16:47-17:15/28 14:46-15:42/56 14:21-14:41/20 | 08:40 14:22-15:01/39 15:02-15:30/28
20:39-21:04/25 | 20:39 ]19:28 | 18:21 13:34-13:52/18 116:23 13:33-14:16/43
06:26-07:46/80 | 06:31 06:58-07:07/9 | 07:22 | 07:13 15:46-16:16/30 14:47-15:42/55 14:21-14:43/22 | 08:40 14:23-15:02/39 15:03-15:32/29
20:40-21:03/23 | 20:37 19:26 | 17:19 13:33-13:54/21 | 16:24 13:34-14:17/43
06:34-07:47/73 | 06:32 07:01-07:02/1 | 07:23 | 07:15 15:45-16:16/31 14:46-15:41/55 14:19-14:44/25 | 08:40 14:24-15:02/38 15:03-15:32/29
20:40-21:01/21 | 20:35 | 19:23 | 17:17 13:31-13:55/24 | 16:24 13:34-14:17/43
06:34-07:46/72 | 06:34 | 07:25 | 07:17 15:45-16:17/32 14:47-15:41/54 14:19-14:45/26 | 08:41 14:24-15:33/69
20:42-21:00/18 | 20:33 | 19:21 | 17:15 13:30-13:57/27 | 16:25 13:35-14:17/42
06:35-07:45/70 | 06:36 | 07:27 | 07:19 15:44-16:17/33 14:48-15:40/52 14:19-14:46/27 | 08:41 14:25-15:03/38 15:04-15:33/29
20:43-20:58/15 | 20:31 ]19:19 | 17:13 15:11-15:22/11 13:30-13:59/29 116:26 13:35-14:18/43
06:37-07:46/69 | 06:37 | 07:28 | 07:20 15:44-16:17/33 14:48-15:39/51 14:18-14:47/29 | 08:41 14:26-15:03/37 15:04-15:34/30
20:45-20:57/12 | 20:28 | 19:16 | 17:11 15:07-15:25/18 13:28-13:59/31 | 16:27 13:36-14:18/42
06:38-07:45/67 | 06:39 |07:30 | 07:22 15:44-16:17/33 14:18-1! ] 08:41 14:28-15:34/66
20:47-20:54/7 | 20:26 | 19:14 | 17:09 15:05-15:31/26 13:28-14:01/33 | 16:28 13:36-14:18/42

06:41-07:45/64 | 06:41 | | 07:24 15:44-16:17/33
| 20:24 | | 17:07 15:03-15:34/31

Sonnenscheinstunden | 503 | 454 | 381 | 331

Anzahl Minuten mit Schatten 3562 937 0 437 2247 3404

| 08:41 13:37-14:19/42
| 16:29 14:28-15:35/67

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/12  WINAPRO .

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H

engineering@noxt.de - 1. Marz 2023 emgmeeﬂmg
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA W - ENERCON E-18 80 18.0 !0! NH: 34,5 m (Ges:43,5 m) (26)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar |Mérz 1April IMai [Juni
1]08:41 1 08:14 107:20 | 07:09 106:04 | 05:18
| 16:30 | 17:18 118:10 | 20:05 120:56 | 21:42
2] 08:41 | 08:12 |07:18 | 07:07 ] 06:02 | 05:17
] 16:31 | 17:20 118:12 | 20:06 |20:58 | 21:43
3] 08:41 ] 08:11 |07:16 | 07:04 106:00 | 05:16
| 16:32 | 17:22 |18:14 | 20:08 120:59 | 21:44
4] 08:41 | 08:09 |07:14 | oO7: ] 05:58 | 05:16
] 16:33 | 17:24 118:16 | 20: ]21:01 | 21:46
5 | 08:40 | 08:08 08:33-08:36/3 | 07:11 | O7: 105:56 | 05:15
| 16:34 | 17:26 118:17 | 20: 121:03 | 21:47
6| 08:40 ] 08:06 08:32-08:37/5 |07:09 | 06: ] 05:54 | 05:14
| 16:36 | 17:27 118:19 | 20: |21:04 | 21:48
7 | 08:40 | 08:04 08:31-08:36/5 |07:07 | 06: 105:53 | 05:14
| 16:37 | 17:29 118:21 | 20: 121:06 | 21:48
8| 08:39 1 08:02 107:05 | 06: ] 05:51 | 05:13
| 16:38 | 17:31 118:23 | 20: |21:08 | 21:49
9] 08:39 | 08:01 107:02 | 06: 105:49 | 05:13
| 16:40 |17:33 118:25 | 20: 121:09 | 21:50
10 | 08:38 | 07:59 107:00 | 06: ] 05:47 | 05:12
| 16:41 | 17:35 118:26 | 20: |21:11 | 2151
11| 08:38 | 07:57 08:23-08:27/4 | 06:58 | 06: 105:46 | 05:12
| 16:42 | 17:37 |18:28 | 20: |21:13 | 21:52
12 ] 08:37 | 07:55 08:22-08:29/7 | 06:56 | 06: | 05:44 | 05:12
| 16:44 | 17:39 118:30 | 20: |21:14 | 21:52
13 | 08:36 | 07:53 08:21-08:30/9 | 06:53 | 06:4: 105:42 | 05:11
| 16:45 | 17:41 118:32 | 20: |21:16 | 21:53
14 ] 08:36 | 07:51 08:21-08:30/9 | 06:51 | 06: | 05:41 | 05:11
| 16:47 | 17:42 ]118:33 | 20: |21:17 | 21:54
15 | 08:35 | 07:49 08:21-08:29/8 | 06:49 | 06: 105:39 | 05:11
| 16:49 | 17:44 118:35 | 20: 121:19 | 21:54
16 | 08:34 | 07:47 08:22-08:29/7 | 06:46 | 06: | 05:38 | 05:11
| 16:50 | 17:46 118:37 | 20: 21:20 | 21:55
17 | 08:33 | 07:45 08:25-08:26/1 | 06:44 |0 : 105:36 | 05:11
| 16:52 | 17:48 118:39 | 20: |21:22 | 21:55
18] 08:32 09:01-09:02/1 | 07:43 | 06:42 | 06: 06:54-06:57/3 | 05:35 | 05:11
| 16:53 | 17:50 118:40 | 20: |21:24 | 21:56
19 | 08:31 09:00-09:02/2 | 07:41 | 06:39 | 06: 06:52-06:58/6 | 05:33 | 05:11
| 16:55 | 17:52 |18:42 | 20: |21:25 | 21:56
20 | 08:30 08:58-09:02/4 | 07:39 | 06:37 | 06: 06:51-06:59/8 | 05:32 | 05:11
| 16:57 | 17:54 |18:44 | 20: |21:26 | 21:56
21| 08:29 08:57-09:03/6 | 07:37 | 06:35 | 06: 06:51-06:58/7 | 05:30 | 05:11
| 16:58 | 17:55 |18:46 |2 |21:28 | 21:57
22 ] 08:28 08:56-09:03/7 | 07:35 | 06:32 | 06: 06:51-06:58/7 | 05:29 | 05:11
| 17:00 | 17:57 |18:47 | 20: |21:29 | 21:57
23| 08:27 08:57-09:02/5 | 07:33 | 06:30 | 06: 06:53-06:56/3 | 05:28 | 05:11
| 17:02 | 17:59 |18:49 | 20: |21:31 | 21:57
241 08:25 08:59-09:01/2 | 07:31 | 06:28 | 06: | 05:27 | 05:12
| 17:04 | 18:01 118:51 | 20:44 |21:32 | 21:57
25| 08:24 | 07:29 106:25 | 06:16 105:25 | 05:12
| 17:05 | 18:03 118:53 | 20:46 |21:34 | 21:57
26 | 08:23 | 07:27 106:23 | 06:14 105:24 | 05:12
| 17:07 | 18:05 18:54 | 20:48 |21:35 | 21:57
27| 08:21 | 07:25 106:21 | 06:12 105:23 | 05:13
| 17:09 | 18:07 118:56 | 20:49 |21:36 | 21:57
28 | 08:20 | 07:22 106:18 | 06:10 105:22 | 05:13
|17:11 | 18:08 ]18:58 | 20:51 |21:37 | 21:57
29 | 08:19 | |07:16 | 06:08 105:21 | 05:14
| 17:13 | 119:59 | 20:53 121:39 | 21:57
30 | 08:17 | 107:14 | 06:06 105:20 | 05:14
|17:14 | 120:01 | 20:54 |21:40 | 21:57
31 08:16 | jo7:11 | ]05:19 |
| 17:16 | 120:03 | |21:41 |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
Anzahl Minuten mit Schatten 27 58 0 34 0 0

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/13  WINAPRO «

noxt! engineering GmbH '
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA W - ENERCON E-18 80 18.0 !0! NH: 34,5 m (Ges:43,5 m) (26)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli lAugust | SeptembdiOktober |November |Dezember
1]05:15 | 05:52 106:42 | 07:32 1 07:26 ] 08:17
|21:56 | 21:24 12022 | 19:12 | 17:05 | 16:24
2]05:16 | 05:53 | 06:44 | 07:33 | 07:28 ] 08:19
|21:56 | 21:22 120:19 | 19:09 | 17:03 | 16:24
3]05:16 | 05:55 1 06:45 | 07:35 1 07:29 08:02-08:04/2 | 08:20
|21:56 | 21:21 120:17 | 19:07 | 17:01 | 16:23
4105:17 | 05:57 ] 06:47 | 07:37 ] 07:31 08:01-08:06/5 | 08:21
|21:55 | 21:19 | 20:15 | 19:05 | 17:00 | 16:22
5]05:18 | 05:58 106:49 | 07:38 | 07:33 08:02-08:07/5 | 08:23
|21:55 | 21:17 120:13 | 19:02 | 16:58 | 16:22
6]05:19 | 06:00 ] 06:50 | 07:40 | 07:35 08:04-08:07/3 | 08:24
|21:54 | 21:15 ]20:10 | 19:00 | 16:56 | 16:21
7105:20 | 06:01 |06:52 | 07:42 | 07:37 ] 08:25
|21:54 | 21:14 | 20:08 | 18:58 | 16:54 | 16:21
8]05:21 | 06:03 | 06:54 | 07:43 | 07:38 | 08:27
121:53 | 21:12 | 20:06 | 18:56 | 16:53 | 16:21
9]05:22 | 06:04 | 06:55 | 07:45 1 07:40 | 08:28
|21:52 | 21:10 120:03 | 18:53 | 16:51 | 16:20
10| 05:23 | 06:06 | 06:57 | 07:47 | 07:42 ] 08:29
|21:52 | 21:08 ]20:01 | 18:51 | 16:49 | 16:20
11]05:24 | 06:08 | 06:58 | 07:49 | 07:44 ] 08:30
|21:51 | 21:06 119:59 | 18:49 | 16:48 | 16:20
12]05:25 | 06:09 ] 07:00 | 07:50 | 07:46 ] 08:31
121:50 | 21:04 | 19:56 | 18:47 | 16:46 | 16:20
13]05:26 | 06:11 |07:02 | 07:52 | 07:47 ] 08:32
|21:49 | 21:02 |19:54 | 18:44 | 16:45 | 16:20
14 05:27 | 06:13 ] 07:03 | 07:54 | 07:49 ] 08:33
| 21:48 | 21:00 119:52 | 18:42 | 16:43 | 16:20
15]05:28 | 06:14 |07:05 | 07:55 | 07:51 ] 08:34
|21:47 | 20:58 119:49 | 18:40 | 16:42 | 16:20
16| 05:29 | 06:16 |07:07 | 07:57 | 07:53 ] 08:35
|21:46 | 20:56 ]19:47 | 18:38 | 16:40 | 16:20
17105:31 | 06:17 |07:08 | 07:59 1 07:55 ] 08:36
|21:45 | 20:54 ]19:45 | 18:36 | 16:39 | 16:20
18 | 05:32 | 06:19 | 07:10 | 08:01 | 07:56 08:33-08:35/2 | 08:36
|21:44 | 20:52 ]19:42 | 18:33 | 16:38 ] 16:20
19 | 05:33 | 06:21 | 07:12 | 08:02 | 07:58 08:32-08:37/5 | 08:37
21:43 | 20:50 119:40 | 18:31 | 16:36 | 16:21
20 | 05:35 | 06:22 06:58-07:02/4 | 07:13 | 08:04 | 08:00 08:31-08:38/7 | 08:38
|21:42 | 20:48 119:37 | 18:29 | 16:35 | 16:21
21 | 05:36 | 06:24 06:56-07:02/6 | 07:15 | 08:06 | 08:01 08:33-08:39/6 | 08:38
|21:40 | 20:46 119:35 | 18:27 | 16:34 | 16:21
22| 05:37 | 06:26 06:55-07:03/8 | 07:17 | 08:08 | 08:03 08:34-08:38/4 | 08:39
121:39 | 20:44 119:33 | 18:25 | 16:33 | 16:22
23 | 05:39 | 06:27 06:54-07:02/8 | 07:18 | 08:10 | 08:05 08:36-08:38/2 | 08:39
121:38 | 20:42 119:30 | 18:23 | 16:32 | 16:22
24 ] 05:40 | 06:29 06:56-07:02/6 | 07:20 | 08:11 | 08:06 08:38-08:39/1 | 08:40
121:36 | 20:39 ]19:28 | 18:21 | 16:30 ] 16:23
25 | 05:41 | 06:31 06:57-07:00/3 | 07:22 | 07:13 07:53-07:57/4 | 08:08 | 08:40
121:35 | 20:37 119:26 | 17:19 | 16:29 | 16:24
26 | 05:43 | 06:32 | 07:23 | 07:15 07:51-07:58/7 | 08:10 | 08:40
121:34  |20:35 119:23 | 17:17 | 16:28 | 16:24
27 05:44 | 06:34 |07:25 | 07:17 07:51-07:59/8 | 08:11 ] 08:41
121:32 | 20:33 119:21 | 17:15 | 16:28 | 16:25
28 05:46 | 06:36 |07:27 | 07:19 07:50-07:59/9 | 08:13 | 08:41
121:31 | 20:31 119:19 | 17:13 | 16:27 | 16:26
29 | 05:47 | 06:37 | 07:28 | 07:20 07:51-07:59/8 | 08:14 | 08:41
121:29 | 20:28 |19:16 | 17:11 | 16:26 | 16:27
30| 05:49 | 06:39 |07:30 | 07:22 07:51-07:58/7 | 08:16 | 08:41
121:27 | 20:26 19:14 | 17:09 | 16:25 | 16:28
31 | 05:50 | 06:40 | | 07:24 07:53-07:56/3 | | 08:41
|21:26 | 20:24 | | 17:07 | | 16:29

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 265 | 243
Anzahl Minuten mit Schatten 0 35 0 46 42 0

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/14  WINAPRO «

noxt! engineering GmbH '
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-01 - ENERCON E-40/6.44 600 44.0 !0! NH: 78,0 m (Ges:100,0 m) (27)
Annahmen fiur Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

15 08:35 | 07:49 06:49 | 06:37
116:49 | 17:44 18:35 | 20:29
16| 08:34 | 07:48 | 06:46 | 06:35
116:50 | 17:46 | 18:37 | 20:31
17108:33 | 07:46 | 06:44 | 06:33
|16:52 | 17:48 | 18:39 | 20:32
18 08:32 | 07:44 | 06:42 | 06:31
116:53 | 17:50 | 18:41 | 20:34
1908:31 | 07:42 | 06:40 | 06:29
116:55 | 17:52 | 18:42 | 20:36
20|08:30 | 07:39 | 06:37 | 06:27
| 16:57 | 17:54 | 18:44 | 20:37
21]08:29 | 07:37 | 06:35 | 06:24
116:59 | 17:56 | 18:46 | 20:39
22|08:28 | 07:35 | 06:33 | 06:22
| 17:00 | 17:57 | 18:48 | 20:41
23 | 08:27 | 07:33 | 06:30 | 06:20
117:02 | 17:59 | 18:49 | 20:43
24108:25 | 07:31 | 06:28 | 06:18
| 17:04 | 18:01 | 18:51 | 20:44
25]08:24 | 07:29 | 06:26 | 06:16
117:06 | 18:03 | 18:53 | 20:46
2608:23 | 07:27 | 06:23 | 06:14
117:07  |18:05  |18:54 | 20:48
27108:22 | 07:25 | 06:21 | 06:12
117:09 | 18:07 | 18:56 | 20:49
2808:20 | 07:23 | 06:19 | 06:10

[

|10

| 2

]05:11  |05:28 | 06:14 | 07:05
|21:54 | 21:47 | 20:58 | 19:49
]05:11  |05:30 | 06:16 | 07:07
|21:55  |21:46 | 20:56 | 19:47
]05:11  |05:31 | 06:18 | 07:08
|21:55 | 21:45 | 20:54 | 19:45
]05:11  |05:32 | 06:19 | 07:10
|21:56  |21:44 | 20:52 | 19:42
]05:11 [ 05:33 | 06:21 | 07:12
|21:56  |21:43 | 20:50 | 19:40
]05:11  |05:35 | 06:23 | 07:13
|21:57  |21:42 | 20:48 | 19:38
]05:11  |05:36 | 06:24 | 07:15
|21:57  |21:40 | 20:46 | 19:35
]05:11  |05:37 | 06:26 | 07:17
|21:57  |21:39 | 20:44 | 19:33
]05:11  |05:39 | 06:27 | 07:18
|21:57  |21:38 | 20:42 | 19:31
]05:12  |05:40 | 06:29 | 07:20
|21:57  |21:36 | 20:40 | 19:28
]05:12 | 05:42 | 06:31 | 07:22
|21:57  |21:35 | 20:37 | 19:26
]05:13  |05:43 | 06:32 | 07:23
|21:57  |21:34 | 20:35 | 19:24
]05:13  |05:45 | 06:3¢ | 07:25
|21:57  |21:32  |20:33 | 19:21
]05:13  |05:46 | 06:36 | 07:27

| 2

| o

| 2

| o

Jo7:51 | 08:34
|16:42 | 16:20
|07:53 | 08:35
]16:40 | 16:20
| 07:55 | 08:36
116:39 | 16:20
| 07:56 | 08:36
116:38 | 16:21
|o7:58 | 08:37
116:36 | 16:21
]08:00 | 08:38
116:35 | 16:21
]08:02 | 08:38
116:34 | 16:22
] 08:03 | 08:39
116:33 | 16:22
]08:05 | 08:39
116:32 | 16:23
] 08:06 | 08:40
116:31 | 16:23
]08:08 | 08:40
116:30 | 16:24
]08:10 | 08:41
116:29 | 16:25
]08:11 | 08:41
116:28 | 16:25
]08:13 | 08:41
116:27 | 16:26

|Januar |Februar |Marz 1April IMai [Juni [Juli lAugust | SeptembdiOktober |NovembefDezember
1]08:41 | 08:14 | 07:20 | 07:09 | 06:04 |05:18 | 05:15 | 05:52 | 06:42 107:26 | 08:17
116:30 | 17:18 | 18:10  |20:05  [20:56 | 21:42 | 21:56 | 21:24 | 20:22 117:05 | 16:24
2]108:41 | 08:13 |07:18 | 07:07 ]05:17 | 05:16 | 05:54 | 06:44 107:28 | 08:19
116:31 | 17:20 | 18:12 | 20:06 |21:44 | 21:56 | 21:23 | 20:20 117:03 | 16:24
30841 | 08:11 | 07:16 | 07:05 105:17 | 05:17 | 05:55 | 06:46 107:30 ] 08:20
116:32 | 17:22 | 18:14 | 20:08 |21:45 | 21:56 | 21:21 | 20:17 117:02 | 16:23
4108:41 | 08:09 |07:14 | 07:02 ]05:16 | 05:17 | 05:57 | 06:47 ]07:31 | 08:22
116:33 | 17:24 | 18:16 | 20:10 |21:46 | 21:55 | 21:19 | 20:15 ]17:00 | 16:23
5|08:41 | 08:08 |07:12 | 07:00 105:15 | 05:18 | 05:58 | 06:49 107:33 | 08:23
116:35 | 17:26 | 18:18  |20:12 |21:47 | 21:55 | 21:17 | 20:13 116:58 | 16:22
6]08:40 | 08:06 |07:09 | 06:58 ]05:15 | 05:19 | 06:00 | 06:50 107:35 | 08:24
116:36 | 17:28 | 18:19 | 20:13 |21:48 | 21:54 | 21:16 | 20:10 116:56 | 16:22
7108:40 | 08:04 | 07:07 | 06:55 105:14 ] 05:20 | 06:01 | 06:52 107:37 | 08:25
116:37 | 17:29 | 18:21  |20:15 121:49 | 21:54  |21:14 | 20:08 116:55 | 16:21
8]08:39 | 08:03 |07:05 |06:53 ]05:13 | 05:21 | 06:03 | 06:54 107:39 | 08:27
116:38 | 17:31 | 18:23 | 20:17 |21:49 | 21:53 | 21:12 | 20:06 116:53 | 16:21
9108:39 |08:01 |07:03 | 06:51 105:13 | 05:22 | 06:05 | 06:55 |07:40 | 08:28
116:40 | 17:33 | 18:25  |20:19 121:50 | 21:52 | 21:10 | 20:03 116:51 | 16:21
10]08:38 | 07:59 | 07:00 | 06:49 ]05:12 | 05:23 | 06:06 | 06:57 |07:42 | 08:29
]16:41 | 17:35 | 18:26 | 20:20 ]21:51 | 21:52 ]| 21:08 | 20:01 116:50 | 16:20
1108:38 | 07:57 | 06:58 | 06:46 105:12 | 05:24 | 06:08 | 06:59 1 07:44 ] 08:30
116:43 | 17:37 | 18:28 | 20:22 |21:52 | 21:51 | 21:06 | 19:59 |16:48 | 16:20
12]08:37 | 07:55 | 06:56 | 06:44 ]05:12 | 05:25 | 06:09 | 07:00 |07:46 | 08:31
|16:44 | 17:39 | 18:30 | 20:24 ]21:53 | 21:50 | 21:04 | 19:56 ]16:46 | 16:20
1308:36 | 07:53 | 06:53 | 06:42 105:11 | 05:26 | 06:11 | 07:02 |07:48 | 08:32
|16:46 | 17:41 | 18:32 | 20:25 |21:53 | 21:49  |21:02 | 19:54 |16:45 | 16:20
14108:36 | 07:51 | 06:51 | 06:40 ]05:11 | 05:27 | 06:13 | 07:04 |07:49 | 08:33
| 16:47 | 17:43 | 18:34 | 20:27 | 21:54 | 21:48 | 21:00 | 19:52 ] 16:43 | 16:20

|
|

| 17:11 | 18:08 8:58 | 20:51 | 21:57 | 21:31 0:31 | 19:19

29108:19 | 7:16 | 06:08 105:14 | 05:47 6:37 | 07:28 108:14 | 08:41
117:13 | 0:00 | 20:53 | 21:57 | 21:29 0:29 | 19:17 116:26 | 16:27
30]08:17 | 107:14 | 06:06 1 05:15 | 05:49 6:39 | 07:30 108:16 | 08:41
|17:15 | 120:01 | 20:54 |21:57 | 21:28 | 20:26 | 19:14 116:25 | 16:28
31]08:16 | |07:12 | | 105:51 | 06:41 | | | 08:41
117:16 | 120:03 | | |21:26 | 20:24 | | | 16:29
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500 | 503 | 454 | 381 | 265 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/15  WINAPRO «
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-02 - ENERCON E-40/6.44 600 44.0 !'O! NH: 65,0 m (Ges:87,0 m) (28)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai [Juni [Juli lAugust | SeptembdiOktober |NovembefDezember
1]08:41 | 08:14 07:20 | 07:09 | 06:04 | 05:18 | 05:15 | 05:52 | 06:42 107:26 | 08:17
116:30 | 17:18 18:10 | 20:05 | 20:56 | 21:42  |21:56  |21:24 | 20:22 117:05 | 16:24
2]08:41 | 08:13 07:18 | 07:07 ]05:17 | 05:16 | 05:54 | 06:44 107:28 | 08:19
116:31 | 17:20 18:12 | 20:06 |21:44 | 21:56 | 21:23 | 20:19 117:03 | 16:24
3]08:41 | 08:11 07:16 | 07:05 105:17 | 05:17 | 05:55 | 06:46 107:30 ] 08:20
116:32 | 17:22 18:14 | 20:08 |21:45 | 21:56 | 21:21 | 20:17 117:02 | 16:23
4108:41 | 08:09 07:14 | 07:02 ]05:16 | 05:17 | 05:57 | 06:47 ]07:31 | 08:22
116:33 | 17:24 18:16 | 20:10 |21:46 | 21:55 | 21:19 | 20:15 ]17:00 | 16:23
5]08:41 | 08:08 07:12 | 07:00 105:15 | 05:18 | 05:58 | 06:49 107:33 | 08:23
116:35 | 17:26 18:18 | 20:12 |21:47 | 21:55 | 21:17 | 20:13 116:58 | 16:22
6]08:40 | 08:06 07:09 | 06:58 ]05:15 | 05:19 | 06:00 | 06:50 107:35 | 08:24
116:36 | 17:28 18:19 | 20:13 |21:48 | 21:54 | 21:16 | 20:10 116:56 | 16:22
7108:40 | 08:04 07:07 | 06:55 105:14 ] 05:20 | 06:01 | 06:52 107:37 | 08:25
116:37 | 17:29 18:21 | 20:15 121:49 | 21:54  |21:14 | 20:08 116:54 | 16:21
8]08:39 | 08:03 07:05 | 06:53 ]05:13 | 05:21 | 06:03 | 06:54 107:39 | 08:27
]16:38 | 17:31 18:23 | 20:17 |21:49 | 21:53 | 21:12 | 20:06 116:53 | 16:21
9108:39 | 08:01 07:02 | 06:51 105:13 | 05:22 | 06:05 | 06:55 |07:40 | 08:28
116:40 | 17:33 18:25 | 20:19 121:50 | 21:52 | 21:10 | 20:03 116:51 | 16:21
10 08:38 | 07:59 07:00 | 06:49 ]05:12 | 05:23 | 06:06 | 06:57 |07:42 | 08:29
116:41 | 17:35 18:26 | 20:20 ]21:51 | 21:52 ]| 21:08 | 20:01 116:49 | 16:20
11]08:38 | 07:57 06:58 | 06:46 105:12 | 05:24 | 06:08 | 06:59 1 07:44 ] 08:30
|16:43 | 17:37 18:28 | 20:22 |21:52 | 21:51 | 21:06 | 19:59 |16:48 | 16:20
12]08:37 | 07:55 06:56 | 06:44 ]05:12 | 05:25 | 06:09 | 07:00 |07:46 | 08:31
| 16:44 | 17:39 18:30 | 20:24 | 21:53 | 21:50 | 21:04 | 19:56 | 16:46 | 16:20
1308:36 | 07:53 06:53 | 06:42 105:11 | 05:26 | 06:11 | 07:02 |07:48 | 08:32
| 16:46 | 17:41 18:32 | 20:25 |21:53 | 21:49  |21:02 | 19:54 |16:45 | 16:20
14 08:36 | 07:51 06:51 | 06:40 ]05:11 | 05:27 | 06:13 | 07:04 |07:49 | 08:33
| 16:47 | 17:43 18:34 | 20:27 | 21:54 | 21:48 | 21:00 | 19:52 ] 16:43 | 16:20

]05:11  |05:28 | 06:14 | 07:05
|21:54 | 21:47 | 20:58 | 19:49
]05:11  |05:30 | 06:16 | 07:07
|21:55  |21:46 | 20:56 | 19:47
]05:11  |05:31 | 06:18 | 07:08
|21:55 | 21:45 | 20:54 | 19:45
]05:11  |05:32 | 06:19 | 07:10
|21:56  |21:44 | 20:52 | 19:42
]05:11 [ 05:33 | 06:21 | 07:12
|21:56  |21:43 | 20:50 | 19:40
]05:11  |05:35 | 06:23 | 07:13
|21:56  |21:42 | 20:48 | 19:38
]05:11  |05:36 | 06:24 | 07:15
|21:57  |21:40 | 20:46 | 19:35
]05:11  |05:37 | 06:26 | 07:17
|21:57  |21:39 | 20:44 | 19:33
]05:11  |05:39 | 06:27 | 07:18
|21:57  |21:38 | 20:42 | 19:31
]05:12  |05:40 | 06:29 | 07:20
|21:57  |21:36 | 20:40 | 19:28

Jo7:51 | 08:34
|16:42 | 16:20
|07:53 | 08:35
]16:40 | 16:20
| 07:55 | 08:36
116:39 | 16:20
| 07:56 | 08:36
116:38 | 16:21
|o7:58 | 08:37
116:36 | 16:21
]08:00 | 08:38
116:35 | 16:21
]08:01 | 08:38
116:34 | 16:22
] 08:03 | 08:39
116:33 | 16:22
]08:05 | 08:39
116:32 | 16:23
] 08:06 | 08:40
116:31 | 16:23

116:49 | 17:44 18:35 | 20:29
16 | 08:34 | 07:48 06:46 | 06:35
116:50 | 17:46 18:37 | 20:31
171 08:33 | 07:46 06:44 | 06:33
116:52 | 17:48 18:39 | 20:32
18 ] 08:32 | 07:44 06:42 | 06:31
| 16:53 | 17:50 18:41 | 20:34
19 | 08:31 | 07:41 06:39 | 06:29
116:55 | 17:52 18:42 | 20:36
20 | 08:30 | 07:39 06:37 | 06:27
| 16:57 | 17:54 18:44 | 20:37
21]08:29 | 07:37 06:35 | 06:24
116:59 | 17:56 18:46 | 20:39
221 08:28 | 07:35 06:33 | 06:22
117:00 | 17:57 18:47 | 20:41
23 | 08:27 | 07:33 06:30 | 06:20
117:02 | 17:59 18:49 | 20:43
241 08:25 | 07:31 06:28 | 06:18

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
15 | 08:35 | 07:49 | 06:49 | 06:37
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 17:04 | 18:01 | 18:51 | 20:44
|
|
|
|
|
|
|
|
|
|

25]08:24 | 07:29 06:26 | 06:16 ]05:12 | 05:42 | 06:31 | 07:22 108:08 | 08:40
117:05 | 18:03 18:53 | 20:46 |21:57 | 21:35 | 20:37 | 19:26 116:30 | 16:24
26]08:23 | 07:27 06:23 | 06:14 105:12 | 05:43 | 06:32 | 07:23 108:10 | 08:41
117:07 | 18:05 18:54 | 20:48 |21:57 | 21:38 | 20:35 | 19:24 116:29 | 16:24
27108:21 | 07:25 06:21 | 06:12 105:13 | 05:44 | 06:38 | 07:25 108:11 | 08:41
117:09 | 18:07 18:56 | 20:49 |21:57 | 21:32 | 20:33 | 19:21 116:28 | 16:25
28108:20 | 07:23 06:19 | 06:10 105:13 | 05:46 | 06:36 | 07:27 108:13 | 08:41
|17:11 | 18:08 18:58 | 20:51 |21:57 | 21:31 | 20:31 | 19:19 116:27 | 16:26
29108:19 | 07:16 | 06:08 105:14 | 05:47 | 06:37 | 07:28 108:14 | 08:41
117:13 | 20:00 | 20:53 |21:57 | 21:29 | 20:29 | 19:16 116:26 | 16:27
30]08:17 | 107:14 | 06:06 105:15 | 05:49 | 06:39 | 07:30 108:16 | 08:41
|17:15 | 120:01 | 20:54 |21:57 | 21:28 | 20:26 | 19:14 116:25 | 16:28
31108:16 | |07:12 | | 105:50 | 06:41 | | | 08:41
117:16 | 120:03 | | |21:26 | 20:24 | | | 16:29
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500 | 503 | 454 | 381 | 265 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/16  WINAPRO «

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H

engineering@noxt.de - 1. Marz 2023 I emgmeeﬂmg



E Kalender GB pro WEA Seite 156 von 219 Bericht NE-2022-03-007 Rev. 0

Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-03 - ENERCON E-58/10.58 1000 58.0 !0! NH: 90,0 m (Ges:119,0 m) (29)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar [Mérz 1April IMai [Juni
1]08:41 | 08:14 16:18-16:31/13 | 07:20 | 07:09
| 16:30 | 17:18 | 18:10 | 20:05
2] 08:41 | 08:13 16:18-16:30/12 | 07:18 | 07:07
] 16:31 | 17:20 ] 18:12 | 20:07
3]08:41 ] 08:11 16:19-16:28/9 | 07:16 | 07:05
| 16:32 | 17:22 | 18:14 | 20:08
4] 08:41 15:51-15:54/3 | 08:09 16:22-16:26/4 | 07:14 | 07:02
] 16:33 | 17:24 | 18:16 | 20:10
5] 08:41 15:50-15:57/7 | 08:08 | 07:12 07:35-07:39/4 | 07:00
| 16:35 | 17:26 | 18:18 | 20:12
6] 08:40 15:49-15:57/8 | 08:06 | 07:09 07:33-07:41/8 | 06:58
| 16:36 | 17:28 | 18:19 | 20:13
7108:40 15:50-15:59/9 | 08:04 | 07:07 07:30-07:40/10 | 06:55
| 16:37 | 17:29 | 18:21 | 20:15
8] 08:40 15:49-16:00/11 | 08:03 | 07:05 07:30-07:40/10 | 06:53
| 16:38 |17:31 | 18:23 | 20:17
9] 08:39 15:49-16:00/11 | 08:01 | 07:03 07:31-07:40/9 | 06:51
| 16:40 | 17:33 ] 18:25 | 20:19
10 | 08:38 15:49-16:02/13 | 07:59 | 07:00 07:31-07:37/6 | 06:49
| 16:41 |17:35 | 18:26 | 20:20
11 08:38 15:49-16:02/13 | 07:57 | 06:58 | 06:46
| 16:43 | 17:37 | 18:28 | 20:22
12| 08:37 15:49-16:03/14 | 07:55 | 06:56 | 06:44
| 16:44 | 17:39 | 18:30 | 20:24
13| 08:37 15:49-16:03/14 | 07:53 | 06:53 | 06:42
| 16:46 | 17:41 | 18:32 | 20:25
14| 08:36 15:50-16:04/14 | 07:51 08:19-08:27/8 | 06:51 | 06:40
| 16:47 | 17:43 | 18:34 | 20:27
15 08:35 15:50-16:04/14 | 07:49 08:18-08:28/10 | 06:49 | 06:37
| 16:49 | 17:44 | 18:35 | 20:29
16 | 08:34 15:50-16:04/14 | 07:48 08:17-08:29/12 | 06:46 | 06:35
| 16:50 | 17:46 | 18:37 | 20:31
17| 08:33 15:51-16:05/14 | 07:46 08:17-08:29/12 | 06:44 | 06:33
| 16:52 | 17:48 | 18:39 ] 20:32
18| 08:32 15:52-16:05/13 | 07:44 08:17-08:30/13 | 06:42 | 06:31
| 16:53 | 17:50 | 18:41 | 20:34
19 | 08:31 15:53-16:05/12 | 07:42 08:17-08:29/12 | 06:40 | 06:29
| 16:55 | 17:52 | 18:42 | 20:36
20 ] 08:30 15:53-16:04/11 | 07:39 08:18-08:29/11 | 06:37 | 06:27
| 16:57 | 17:54 | 18:44 | 20:37
2108:29 15:54-16:03/9 | 07:37 08:19-08:28/9 | 06:35 | 06:24
| 16:59 | 17:56 | 18:46 | 20:39
22]08:28 15:56-16:03/7 | 07:35 08:21-08:24/3 | 06:33 | 06:22
| 17:00 | 17:57 | 18:48 | 20:41
23] 08:27 16:18-16:25/7 | 07:33 | 06:30 | 06:20
| 17:02 | 17:59 | 18:49 | 20:43
241 08:25 16:17-16:27/10 | 07:31 | 06:28 | 06:18 06:43-06:51/8
| 17:04 | 18:01 | 18:51 | 20:44
251 08:24 16:17-16:28/11 | 07:29 | 06:26 | 06:16 06:42-06:52/10
| 17:06 | 18:03 | 18:53 | 20:46
26 ] 08:23 16:16-16:29/13 | 07:27 | 06:23 | 06:14 06:41-06:53/12
| 17:07 | 18:05 | 18:54 | 20:48
271 08:22 16:16-16:30/14 | 07:25 | 06:21 | 06:12 06:40-06:53/13
| 17:09 | 18:07 | 18:56 | 20:49
28 08:20 16:16-16:30/14 | 07:23 | 06:19 | 06:10 06:40-06:53/13
| 17:11 | 18:08 | 18:58 | 20:51
29 ]08:19 16:16-16:31/15 | | 07:16 | 06:08 06:40-06:52/12
117:13 | | 20:00 | 20:53
30| 08:17 16:16-16:31/15 | | 07:14 | 06:06 06:40-06:52/12
|17:15 | | 20:01 | 20:54
31]08:16 16:16-16:30/14 | | 07:12 |
| 17:16 | | 20:03 |
Sonnenscheinstunden | 258 | 277 | 367 | 416
Anzahl Minuten mit Schatten 324 128 47 80

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-03 - ENERCON E-58/10.58 1000 58.0 !0! NH: 90,0 m (Ges:119,0 m) (29)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli lAugust | SeptembgiOktober INovember |Dezember
1]05:15 | 05:52 106:42 | 07:32 | 07:26 1 08:17 15:31-15:44/13
|21:56 | 21:24 120:22 | 19:12 | 17:05 | 16:24
2]05:16 | 05:54 106:44 | 07:33 ] 08:19 15:32-15:44/12
|21:56 | 21:23 120:20 | 19:10 | 16:24
3]05:17 | 05:55 | 06:46 | 07:35 08:11-08:14/3 | 08:20 15:33-15:44/11
|21:56 | 21:21 120:17 | 19:07 | 16:23
4105:17 | 05:57 1 06:47 | 07:37 08:08-08:16/8 ] 08:22 15:33-15:44/11
|21:55 | 21:19 120:15 | 19:05 | 16:23
5] 05:18 | 05:58 | 06:49 | 07:38 08:08-08:17/9 | 08:23 15:35-15:44/9
|21:55 | 21:17 120:13 | 19:03 | 16:22
6]05:19 | 06:00 106:50 | 07:40 08:07-08:17/10 ] 08:24 15:35-15:44/9
|21:54 | 21:16 120:10 | 19:00 | 16:22
7] 05:20 | 06:01 | 06:52 | 07:42 08:07-08:16/9 15:52-15:57/5 | 08:25 15:36-15:43/7
|21:54 | 21:14 120:08 | 18:58 | 16:21
8] 05:21 | 06:03 | 06:54 | 07:44 08:09-08:15/6 15:50-15:59/9 | 08:27 15:39-15:43/4
121:53 | 21:12 120:06 | 18:56 | 16:21
9] 05:22 | 06:05 | 06:55 | 07:45 08:11-08:13/2 15:49-16:01/12 | 08:28
|21:52 | 21:10 120:03 | 18:53 | 16:21
10| 05:23 | 06:06 06:52-06:57/5 | 06:57 | 07:47 15:48-16:02/14 | 08:29
|21:52 | 21:08 120:01 | 18:51 | 16:20
11| 05:24 | 06:08 06:50-06:59/9 | 06:59 | 07:49 15:48-16:02/14 | 08:30
|21:51 | 21:06 119:59 | 18:49 | 16:20
12 ] 05:25 | 06:09 06:49-06:59/10 | 07:00 | 07:50 15:48-16:03/15 | 08:31
121:50 | 21:04 119:56 | 18:47 | 16:20
13 | 05:26 | 06:11 06:48-07:00/12 | 07:02 | 07:52 15:47-16:02/15 | 08:32
|21:49 | 21:02 119:54 | 18:45 | 16:20
14 ] 05:27 | 06:13 06:48-07:01/13 | 07:04 | 07:54 15:48-16:02/14 | 08:33
| 21:48 | 21:00 119:52 | 18:42 | 16:20
15 | 05:28 | 06:14 06:47-07:00/13 | 07:05 | 07:56 15:48-16:02/14 | 08:34
|21:47 | 20:58 119:49 | 18:40 | 16:20
16 | 05:30 | 06:16 06:48-07:00/12 | 07:07 | 07:57 15:49-16:02/13 | 08:35
|21:46 | 20:56 119:47  |18:38 ] 16:20
17 | 05:31 | 06:18 06:48-06:59/11 | 07:08 | 07:59 15:50-16:01/11 | 08:36
|21:45 | 20:54 119:45 | 18:36 | 16:20
18 | 05:32 | 06:19 06:49-06:58/9 | 07:10 | 08:01 15:51-16:01/10 | 08:36
|21:44 | 20:52 119:42 | 18:34 ] 16:21
19 | 05:33 | 06:21 06:49-06:56/7 | 07:12 | 08:03 15:53-16:00/7 | 08:37
21:43 | 20:50 119:40 | 18:31 | 16:21
20 | 05:35 | 06:23 | 07:13 | 08:04 08:51-08:57/6 15:31-15:38/7 | 08:38
|21:42 | 20:48 119:38 | 18:29 | 16:21
21 | 05:36 | 06:24 | 07:15 | 08:06 08:49-08:58/9 15:30-15:39/9 | 08:38
|21:40 | 20:46 119:35 | 18:27 | 16:22
22| 05:37 | 06:26 | 07:17 | 08:08 08:48-08:59/11 15:29-15:40/11 | 08:39
121:39 | 20:44 119:33 | 18:25 | 16:22
23 | 05:39 | 06:27 | 07:18 | 08:10 08:47-09:00/13 15:29-15:41/12 | 08:39
121:38 | 20:42 119:31 | 18:23 | 16:23
24 ] 05:40 | 06:29 | 07:20 | 08:12 08:47-09:00/13 15:29-15:42/13 | 08:40
121:36 | 20:40 119:28 | 18:21 ] 16:23
25 | 05:42 | 06:31 | 07:22 | 07:13 07:46-07:59/13 15:29-15:43/14 | 08:40
121:35 | 20:37 119:26 | 17:19 | 16:24
26 | 05:43 | 06:32 | 07:23 | 07:15 07:47-07:58/11 15:29-15:43/14 | 08:41
121:34  |20:35 119:24 | 17:17 ] 16:25
27 | 05:45 | 06:34 | 07:25 | 07:17 07:47-07:57/10 15:29-15:43/14 | 08:41
121:32 | 20:33 119:21 | 17:15 | 16:25
28 | 05:46 | 06:36 | 07:27 | 07:19 07:49-07:56/7 15:30-15:44/14 | 08:41
121:31 | 20:31 119:19 | 17:13 | 16:26
29 | 05:47 | 06:37 | 07:28 | 07:21 15:30-15:44/14 | 08:41
121:29 | 20:29 119:17 | 17:11 | 16:27
30 | 05:49 | 06:39 | 07:30 | 07:22 15:30-15:44/14 | 08:41
121:28 | 20:26 119:14 | 17:09 | 16:28
31]05:51 | 06:41 | | 07:24 | 08:41
|21:26 | 20:24 | | 17:07 | 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 243
Anzahl Minuten mit Schatten 0 101 0 140 289 76

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/18  WINAPRO «

noxt! engineering GmbH '
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-04 - ENERCON E-70 E4 2000 71.0 !0O! NH: 98,0 m (Ges:133,5 m) (30)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar [Mérz 1April [Juni
1]08:41 12:43-13:13/30 | 08:14 | 07:20 17:34-17:44/10 | 07:09 | 05:18
] 16:30 | 17:18 | 18:10 | 20:05 | 21:42
2] 08:41 12:44-13:13/29 | 08:13 | 07:18 17:34-17:44/10 | 07:07 | 05:17
] 16:31 | 17:20 ] 18:12 | 20:06 | 21:44
3 08:41 12:44-13:12/28 | 08:11 107:16 17:35-17:42/7 | 07:05 19:38-19:42/4 ] 05:17
| 16:32 | 17:22 | 18:14 | 20:08 | 21:45
4] 08:41 12:45-13:13/28 | 08:09 | 07:14 17:47-17:50/3 | 07:02 19:37-19:44/7 | 05:16
] 16:33 | 17:24 | 18:16 | 20:10 | 21:46
5] 08:41 12:46-13:13/27 | 08:08 | 07:11 17:46-17:52/6 | 07:00 19:37-19:46/9 | 05:15
] 16:35 | 17:26 | 18:18 | 20:12 | 21:47
6] 08:40 12:47-13:13/26 | 08:06 | 07:09 17:45-17:53/8 | 06:58 19:36-19:47/11 | 05:15
| 16:36 | 17:28 | 18:19 | 20:13 | 21:48
7108:40 12:49-13:13/24 | 08:04 | 07:07 17:46-17:55/9 | 06:55 19:37-19:46/9 20:35-20:37/2 | 05:14
| 16:37 | 17:29 | 18:21 | 20:15 | 21:49
8] 08:39 12:49-13:12/23 | 08:02 | 07:05 17:46-17:57/11 | 06:53 19:38-19:44/6 20:34-20:38/4 | 05:13
| 16:38 | 17:31 | 18:23 | 20:17 | 21:49
9]08:39 12:50-13:11/21 | 08:01 | 07:02 17:48-17:59/11 | 06:51 20:34-20:40/6 | 05:13
| 16:40 | 17:33 ] 18:25 | 20:19 | 21:50
10 | 08:38 12:53-13:11/18 | 07:59 | 07:00 17:48-17:58/10 | 06:49 20:33-20:41/8 | 05:12
| 16:41 ] 17:35 | 18:26 | 20:20 | 21:51
11 08:38 12:54-13:10/16 | 07:57 | 06:58 17:49-17:56/7 | 06:46 20:32-20:42/10 | 05:12
| 16:43 | 17:37 | 18:28 | 20:22 | 21:52
12| 08:37 12:56-13:09/13 | 07:55 | 06:56 | 06:44 20:33-20:44/11 | 05:12
| 16:44 ] 17:39 | 18:30 | 20:24 | 21:53
131 08:36 13:00-13:06/6 | 07:53 | 06:53 | 06:42 20:33-20:43/10 | 05:11
| 16:46 | 17:41 | 18:32 | 20:25 | 21:53
14| 08:36 | 07:51 | 06:51 18:05-18:08/3 | 06:40 20:34-20:43/9 | 05:11
| 16:47 | 17:43 | 18:34 | 20:27 | 21:54
15 | 08:35 | 07:49 ] 06:49 18:05-18:10/5 | 06:37 20:35-20:41/6 | 05:11
| 16:49 | 17:44 | 18:35 | 20:29 | 21:54
16 | 08:34 | 07:47 | 06:46 18:04-18:11/7 | 06:35 ] 05:11
| 16:50 | 17:46 | 18:37 | 20:31 | 21:55
17 | 08:33 | 07:46 | 06:44 18:04-18:13/9 | 06:33 ] 05:11
| 16:52 | 17:48 | 18:39 | 20:32 | 21:55
18 | 08:32 | 07:44 | 06:42 18:05-18:12/7 | 06:31 | 05:11
| 16:53 | 17:50 | 18:41 | 20:34 | 21:56
19 | 08:31 | 07:41 ] 06:39 18:07-18:08/1 | 06:29 ] 05:11
| 16:55 | 17:52 | 18:42 | 20:36 | 21:56
20 | 08:30 ] 07:39 | 06:37 ] 06:27 ] 05:11
| 16:57 | 17:54 | 18:44 | 20:37 | 21:56
21| 08:29 | 07:37 ] 06:35 | 06:24 ] 05:11
| 16:58 | 17:56 | 18:46 | 20:39 | 21:57
221 08:28 ] 07:35 17:29-17:30/1 | 06:32 | 06:22 ] 05:11
| 17:00 | 17:57 | 18:47 | 20:41 | 21:57
23] 08:27 | 07:33 17:27-17:32/5 | 06:30 | 06:20 | 05:11
| 17:02 | 17:59 | 18:49 | 20:43 | 21:57
24| 08:25 | 07:31 17:27-17:34/7 | 06:28 | 06:18 ] 05:12
| 17:04 | 18:01 | 18:51 | 20:44 | 21:57
25| 08:24 | 07:29 17:26-17:36/10 | 06:26 | 06:16 | 05:12
| 17:05 | 18:03 | 18:53 | 20:46 | 21:57
26 ] 08:23 | 07:27 17:27-17:39/12 | 06:23 | 06:14 | 05:12
| 17:07 | 18:05 | 18:54 | 20:48 | 21:57
27| 08:21 | 07:25 17:26-17:40/14 | 06:21 ] 06:12 ] 05:13
| 17:09 | 18:07 | 18:56 | 20:49 | 21:57
28| 08:20 | 07:23 17:28-17:42/14 | 06:19 | 06:10 | 05:13
|17:11 | 18:08 | 18:58 | 20:51 | 21:57
29 | 08:19 | ] 07:16 | 06:08 | 05:14
| 17:13 | | 20:00 ] 20:53 | 21:57
30| 08:17 | | 07:14 | 06:06 ] 05:15
| 17:15 | | 20:01 | 20:54 | 21:57
31 08:16 | | 07:12 | |
| 17:16 | | 20:03 | |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500
Anzahl Minuten mit Schatten 289 63 124 46 66 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/10  WINAPRO «
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-04 - ENERCON E-70 E4 2000 71.0 !0O! NH: 98,0 m (Ges:133,5 m) (30)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli |August | September | Oktober |November |Dezember
1]05:15 | 05:52 20:44-20:54/10 | 06:42 | 07:32 | 07:26 | 08:17 12:36-12:52/16
| 21:56 | 21:24 | 20:22 | 19:12 | 17:05 | 16:24
2]05:16 | 05:54 20:43-20:52/9 | 06:44 | 07:33 18:29-18:34/5 | 07:28 | 08:19 12:35-12:53/18
| 21:56 | 21:23 | 20:19 | 19:10 | 17:03 | 16:24
305:17 | 05:55 20:43-20:51/8 | 06:45 | 07:35 18:26-18:35/9 | 07:30 | 08:20 12:35-12:55/20
| 21:56 | 21:21 | 20:17 | 19:07 | 17:02 | 16:23
4] 05:17 | 05:57 20:43-20:49/6 | 06:47 19:35-19:41/6 | 07:37 18:25-18:36/11 | 07:31 | 08:22 12:34-12:56/22
| 21:55 | 21:19 | 20:15 | 19:05 | 17:00 | 16:23
5]05:18 | 05:58 20:44-20:48/4 | 06:49 19:34-19:43/9 | 07:38 18:24-18:35/11 | 07:33 | 08:23 12:34-12:58/24
| 21:55 | 21:17 | 20:13 | 19:03 | 16:58 | 16:22
6] 05:19 | 06:00 20:45-20:46/1 | 06:50 19:32-19:43/11 | 07:40 18:22-18:32/10 | 07:35 | 08:24 12:33-12:59/26
| 21:54 | 21:16 | 20:10 | 19:00 | 16:56 | 16:22
705:20 | 06:01 | 06:52 19:32-19:41/9 | 07:42 18:21-18:30/9 | 07:37 | 08:25 12:33-12:59/26
| 21:54 | 21:14 | 20:08 | 18:58 | 16:54 | 16:21
8 05:21 | 06:03 | 06:54 19:31-19:38/7 | 07:44 18:21-18:28/7 | 07:39 | 08:27 12:33-13:01/28
| 21:53 | 21:12 | 20:06 | 18:56 | 16:53 | 16:21
9| 05:22 | 06:05 | 06:55 19:32-19:36/4 | 07:45 18:22-18:26/4 | 07:40 | 08:28 12:33-13:01/28
| 21:52 | 21:10 | 20:03 | 18:53 | 16:51 | 16:21
10 | 05:23 | 06:06 | 06:57 | 07:47 18:22-18:23/1 | 07:42 | 08:29 12:33-13:02/29
| 21:52 | 21:08 | 20:01 | 18:51 18:10-18:15/5 | 16:49 | 16:20
11 05:24 | 06:08 | 06:59 | 07:49 18:08-18:17/9 | 07:44 | 08:30 12:33-13:03/30
| 21:51 | 21:06 1 19:59 | 18:49 | 16:48 1 16:20
12 ] 05:25 | 06:09 | 07:00 | 07:50 18:07-18:17/10 | 07:46 | 08:31 12:33-13:03/30
| 21:50 | 21:04 | 19:56 | 18:47 | 16:46 | 16:20
13 | 05:26 | 06:11 | 07:02 | 07:52 18:07-18:16/9 | 07:48 | 08:32 12:33-13:04/31
| 21:49 | 21:02 | 19:54 | 18:44 18:03-18:06/3 | 16:45 | 16:20
14| 05:27 | 06:13 | 07:04 | 07:54 18:00-18:14/14 | 07:49 | 08:33 12:33-13:05/32
| 21:48 | 21:00 | 19:52 | 18:42 | 16:43 | 16:20
15| 05:28 | 06:14 | 07:05 | 07:56 17:59-18:12/13 | 07:51 | 08:34 12:34-13:05/31
| 21:47 | 20:58 | 19:49 | 18:40 | 16:42 | 16:20
16 | 05:30 | 06:16 | 07:07 | 07:57 17:58-18:09/11 | 07:53 | 08:35 12:34-13:06/32
| 21:46 | 20:56 | 19:47 | 18:38 | 16:40 | 16:20
17 | 05:31 1 06:18 1 07:08 ] 07:59 17:58-18:07/9 | 07:55 ] 08:36 12:35-13:07/32
| 21:45 | 20:54 | 19:45 | 18:36 | 16:39 | 16:20
18 | 05:32 1 06:19 1 07:10 ] 08:01 17:58-18:05/7 | 07:56 ] 08:36 12:35-13:08/33
| 21:44 | 20:52 | 19:42 | 18:34 | 16:38 | 16:21
19 ] 05:33 | 06:21 | 07:12 | 08:03 17:59-18:03/4 | 07:58 | 08:37 12:35-13:08/33
| 21:43 | 20:50 | 19:40 | 18:31 | 16:36 | 16:21
20 | 05:35 | 06:22 | 07:13 | 08:04 | 08:00 | 08:38 12:36-13:09/33
| 21:42 | 20:48 | 19:38 | 18:29 | 16:35 | 16:21
21 05:36 | 06:24 | 07:15 | 08:06 | 08:01 | 08:38 12:36-13:08/32
| 21:40 | 20:46 ] 19:35 | 18:27 | 16:34 | 16:22
22 05:37 | 06:26 | 07:17 | 08:08 | 08:03 ] 08:39 12:37-13:09/32
| 21:39 | 20:44 ] 19:33 | 18:25 1 16:33 ] 16:22
23| 05:39 | 06:27 | 07:18 | 08:10 | 08:05 ] 08:39 12:37-13:10/33
| 21:38 1 20:42 ] 19:31 ] 18:23 ] 16:32 ] 16:23
24 | 05:40 | 06:29 | 07:20 | 08:11 | 08:06 | 08:40 12:38-13:11/33
| 21:36 1 20:40 ] 19:28 | 18:21 ] 16:31 ] 16:23
25 | 05:42 | 06:31 | 07:22 18:48-18:54/6 | 07:13 | 08:08 | 08:40 12:38-13:11/33
| 21:35 | 20:37 | 19:26 | 17:19 | 16:30 | 16:24
26 | 05:43 | 06:32 | 07:23 18:46-18:55/9 | 07:15 | 08:10 | 08:41 12:39-13:11/32
| 21:34 | 20:35 | 19:23 | 17:17 | 16:29 | 16:24
27 | 05:44 | 06:34 | 07:25 18:45-18:54/9 | 07:17 | 08:11 | 08:41 12:39-13:11/32
| 21:32 | 20:33 | 19:21 | 17:15 | 16:28 | 16:25
28 | 05:46 20:47-20:50/3 | 06:36 | 07:27 18:45-18:52/7 | 07:19 | 08:13 | 08:41 12:39-13:11/32
| 21:31 | 20:31 | 19:19 | 17:13 | 16:27 | 16:26
29| 05:47 20:46-20:53/7 | 06:37 | 07:28 18:45-18:49/4 | 07:20 | 08:14 12:41-12:46/5 | 08:41 12:40-13:12/32
| 21:29 | 20:28 | 19:16 | 17:11 | 16:26 | 16:27
30 | 05:49 20:44-20:53/9 | 06:39 | 07:30 | 07:22 | 08:16 12:38-12:49/11 | 08:41 12:41-13:12/31
| 21:28 | 20:26 | 19:14 | 17:09 | 16:25 | 16:28
31 05:50 20:43-20:53/10 | 06:41 | 1 07:24 | ] 08:41 12:42-13:12/30
| 21:26 | 20:24 | | 17:07 | | 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 265 | 243
Anzahl Minuten mit Schatten 29 38 81 161 16 906

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-05 - ENERCON E-82 E2 2300 82.0 !O! NH: 108,4 m (Ges:149,4 m) (31)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar | Méarz 1April IMai [Juni
1]08:41 | 08:14 1 07:20 ] 07:09 106:04 | 05:18
116:30 | 17:18 | 18:10 | 20:05 1 20:56 | 21:42
2]08:41 | 08:13 |07:18 | 07:07 ] 06:02 | 05:17
116:31 | 17:20 | 18:12 | 20:06 | 20:58 | 21:44
3]08:41 | 08:11 | 07:16 | 07:05 106:00 | 05:17
116:32 | 17:22 | 18:14 | 20:08 121:00 | 21:45
4108:41 | 08:09 |07:14 | 07:02 ] 05:58 | 05:16
116:33 | 17:24 | 18:16 | 20:10 |21:01 | 21:46
5]08:41 | 08:08 | 07:11 | 07:00 105:56 | 05:15
116:35 | 17:26 | 18:18 | 20:12 121:03 | 21:47
6]08:40 | 08:06 | 07:09 | 06:58 ] 05:55 | 05:15
116:36 | 17:28 | 18:19 | 20:13 |21:05 | 21:48
7108:40 | 08:04 | 07:07 | 06:55 105:53 | 05:14
116:37 | 17:29 | 18:21 | 20:15 121:06 | 21:49
8]08:39 | 08:02 | 07:05 | 06:53 ] 05:51 | 05:13
]16:38 | 17:31 | 18:23 | 20:17 |21:08 | 21:49
9108:39 | 08:01 | 07:02 | 06:51 105:49 | 05:13
116:40 | 17:33 | 18:25 | 20:19 121:09 | 21:50
10 08:38 | 07:59 | 07:00 | 06:49 ] 05:47 | 05:12
116:41 | 17:35 | 18:26 | 20:20 |21:11 | 2151
11]08:38 | 07:57 | 06:58 | 06:46 105:46 | 05:12
|16:43 | 17:37 | 18:28 | 20:22 |21:13 | 21:52
12]08:37 | 07:55 | 06:56 | 06:44 | 05:44 | 05:12
| 16:44 | 17:39 | 18:30 | 20:24 |21:14 | 21:53
1308:36 | 07:53 | 06:53 | 06:42 105:42 | 05:11
| 16:46 | 17:41 | 18:32 | 20:25 |21:16 | 21:53
14 08:36 | 07:51 | 06:51 | 06:40 ] 05:41 | 05:11
| 16:47 | 17:43 | 18:34 | 20:27 |21:17 | 21:54
15 08:35 | 07:49 | 06:49 | 06:37 105:39 | 05:11
116:49 | 17:44 | 18:35 | 20:29 |21:19 | 21:54
16| 08:34 | 07:47 | 06:46 | 06:35 105:38 | 05:11
116:50 | 17:46 | 18:37 | 20:31 |21:21 | 21:55
171 08:33 | 07:46 | 06:44 | 06:33 105:36 | 05:11
116:52 | 17:48 | 18:39 | 20:32 |21:22 | 21:55
18 08:32 | 07:44 | 06:42 ] 06:31 105:35 | 05:11
116:53 | 17:50 | 18:41 | 20:34 |21:24 | 21:56
19 | 08:31 | 07:41 | 06:39 18:15-18:16/1 | 06:29 | 05:33 | 05:11
116:55 | 17:52 | 18:42 | 20:36 |21:25 | 21:56
20 | 08:30 | 07:39 17:26-17:27/1 | 06:37 18:13-18:19/6 | 06:27 20:08-20:10/2 | 05:32 | 05:11
| 16:57 | 17:54 | 18:44 | 20:37 | 21:27 | 21:56
21]08:29 | 07:37 17:23-17:28/5 | 06:35 18:12-18:20/8 | 06:24 20:06-20:12/6 | 05:31 | 05:11
116:58 | 17:56 | 18:46 | 20:39 |21:28 | 21:57
221 08:28 | 07:35 17:23-17:30/7 | 06:32 18:11-18:22/11 | 06:22 20:05-20:13/8 | 05:29 | 05:11
| 17:00 | 17:57 | 18:47 | 20:41 | 21:29 | 21:57
23] 08:27 | 07:33 17:22-17:32/10 | 06:30 18:11-18:23/12 | 06:20 20:04-20:15/11 | 05:28 | 05:11
117:02 | 17:59 | 18:49 | 20:43 |21:31 | 21:57
241 08:25 | 07:31 17:22-17:34/12 | 06:28 18:11-18:22/11 | 06:18 20:04-20:17/13 | 05:27 | 05:12
|17:04 | 18:01 | 18:51 | 20:44 |21:32 | 21:57
251 08:24 | 07:29 17:23-17:34/11 | 06:26 18:12-18:21/9 | 06:16 20:04-20:16/12 | 05:25 | 05:12
117:05 | 18:03 | 18:53 | 20:46 |21:38 | 21:57
26 | 08:23 | 07:27 17:24-17:33/9 | 06:23 18:14-18:19/5 | 06:14 20:04-20:16/12 | 05:24 | 05:12
117:07 | 18:05 | 18:54 | 20:48 |21:35 | 21:57
271 08:21 | 07:25 17:24-17:30/6 | 06:21 | 06:12 20:04-20:15/11 | 05:23 | 05:13
117:09 | 18:07 | 18:56 | 20:49 |21:36 | 21:57
2808:20 | 07:23 1 06:19 | 06:10 20:05-20:13/8 | 05:22 | 05:13
|17:11 | 18:08 | 18:58 | 20:51 |21:38 | 21:57
29 | 08:19 | | 07:16 | 06:08 20:08-20:10/2 | 05:21 | 05:14
117:13 | | 20:00 | 20:53 |21:39 | 21:57
30 08:17 | | 07:14 | 06:06 105:20 | 05:15
117:15 | | 20:01 | 20:54 |21:40 | 21:57
31]08:16 | | 07:12 | 105:19 |
117:16 | | 20:03 | |21:41 |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
Anzahl Minuten mit Schatten 0 61 63 85 0 0

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-05 - ENERCON E-82 E2 2300 82.0 !O! NH: 108,4 m (Ges:149,4 m) (31)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli lAugust | September | Oktober INovembefDezember
1]05:15 | 05:52 | 06:42 | 07:32 |07:26 | 08:17
|21:56 | 21:24 | 20:22 | 19:12 117:05 | 16:24
2]05:16 | 05:54 | 06:44 | 07:33 |07:28 | 08:19
|21:56 | 21:23 | 20:19 | 19:10 117:03 | 16:24
3]05:17 | 05:55 | 06:45 | 07:35 107:30 | 08:20
|21:56 | 21:21 | 20:17 | 19:07 117:02 | 16:23
4105:17 | 05:57 | 06:47 | 07:37 |07:31 | 08:22
|21:55 | 21:19 | 20:15 | 19:05 |17:00 | 16:23
5]05:18 | 05:58 | 06:49 | 07:38 107:33 | 08:23
|21:55 | 21:17 | 20:13 | 19:03 |16:58 | 16:22
6]05:19 | 06:00 | 06:50 | 07:40 ]07:35 | 08:24
|21:54 | 21:16 | 20:10 | 19:00 |16:56 | 16:22
7105:20 | 06:01 | 06:52 | 07:42 107:37 | 08:25
|21:54 | 21:14 | 20:08 | 18:58 116:54 | 16:21
8]05:21 | 06:03 | 06:54 | 07:44 |07:39 | 08:27
121:53 | 21:12 | 20:06 | 18:56 116:53 | 16:21
905:22 | 06:05 | 06:55 | 07:45 |07:40 | 08:28
|21:52 | 21:10 | 20:03 | 18:53 116:51 | 16:21
10| 05:23 | 06:06 | 06:57 | 07:47 |07:42 | 08:29
| 21:52 | 21:08 | 20:01 | 18:51 | 16:49 | 16:20
11]05:24 | 06:08 | 06:59 | 07:49 | 07:44 | 08:30
|21:51 | 21:06 | 19:59 | 18:49 | 16:48 | 16:20
12]05:25 | 06:09 | 07:00 | 07:50 | 07:46 | 08:31
121:50 | 21:04 | 19:56 | 18:47 | 16:46 | 16:20
13]05:26 | 06:11 | 07:02 | 07:52 |07:48 | 08:32
|21:49 | 21:02 | 19:54 | 18:44 |16:45 | 16:20
14 ] 05:27 | 06:13 20:14-20:19/5 | 07:04 | 07:54 | 07:49 | 08:33
| 21:48 | 21:00 | 19:52 | 18:42 ]16:43 | 16:20
15 | 05:28 | 06:14 20:13-20:21/8 | 07:05 | 07:56 17:57-18:04/7 | 07:51 | 08:34
|21:47 | 20:58 | 19:49 | 18:40 |16:42 | 16:20
16 | 05:30 | 06:16 20:11-20:22/11 | 07:07 | 07:57 17:54-18:05/11 | 07:53 | 08:35
|21:46 | 20:56 | 19:47 | 18:38 ]16:40 | 16:20
17 | 05:31 | 06:18 20:10-20:23/13 | 07:08 19:04-19:06/2 | 07:59 17:54-18:05/11 | 07:55 | 08:36
|21:45 | 20:54 | 19:45 | 18:36 116:39 | 16:20
18 | 05:32 | 06:19 20:10-20:23/13 | 07:10 19:00-19:08/8 | 08:01 17:53-18:05/12 | 07:56 | 08:36
|21:44 | 20:52 | 19:42 | 18:34 ]16:38 | 16:21
19 | 05:33 | 06:21 20:09-20:22/13 | 07:12 18:58-19:09/11 | 08:03 17:54-18:03/9 | 07:58 | 08:37
21:43 | 20:50 | 19:40 | 18:31 116:36 | 16:21
20 | 05:35 | 06:23 20:10-20:20/10 | 07:13 18:58-19:10/12 | 08:04 17:54-18:01/7 | 08:00 | 08:38
|21:42 | 20:48 | 19:38 | 18:29 ]16:35 | 16:21
21 | 05:36 | 06:24 20:10-20:18/8 | 07:15 18:57-19:08/11 | 08:06 17:55-17:59/4 | 08:01 | 08:38
|21:40 | 20:46 ] 19:35 | 18:27 116:34 | 16:22
22| 05:37 | 06:26 20:11-20:16/5 | 07:17 18:57-19:06/9 | 08:08 | 08:03 | 08:39
121:39 | 20:44 | 19:33 | 18:25 ]16:33 | 16:22
23 | 05:39 | 06:27 20:12-20:14/2 | 07:18 18:57-19:03/6 | 08:10 | 08:05 | 08:39
121:38 | 20:42 | 19:31 | 18:23 116:32 | 16:23
24 ] 05:40 | 06:29 | 07:20 18:58-19:01/3 | 08:11 | 08:06 | 08:40
121:36 | 20:40 | 19:28 | 18:21 16:31 | 16:23
25]05:42 | 06:31 | 07:22 | 07:13 ]08:08 | 08:40
121:35 | 20:37 | 19:26 | 17:19 116:30 | 16:24
26 05:43 | 06:32 | 07:23 | 07:15 108:10 | 08:41
121:34  |20:35 | 19:23 | 17:17 116:29 | 16:24
27 | 05:44 | 06:34 | 07:25 | 07:17 | 08:11 | 08:41
121:32 | 20:33 | 19:21 | 17:15 116:28 | 16:25
28 05:46 | 06:36 | 07:27 | 07:19 ]08:13 | 08:41
121:31 | 20:31 | 19:19 | 17:13 |16:27 | 16:26
29| 05:47 | 06:37 | 07:28 | 07:20 | 08:14 | 08:41
121:29 | 20:28 | 19:16 | 17:11 116:26 | 16:27
30| 05:49 | 06:39 1 07:30 | 07:22 |08:16 | 08:41
121:28 | 20:26 | 19:14 | 17:09 |16:25 | 16:28
31]05:550 | 06:41 | | 07:24 | | 08:41
|21:26 | 20:24 | | 17:07 | | 16:29

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 265 | 243
Anzahl Minuten mit Schatten 0 88 62 61 0 0

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Berechnet:
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SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-06 - VESTAS V90 2000 90.0 !'O! NH: 105,0 m (Ges:150,0 m) (32)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

1Januar |Februar IMarz 1April 13uni
] 08:14 08:51-09:07/16 ] 07:20 07:45-08:06/21 | 07:09 06:44-06:59/15 | 05:18 06:23-06:42/19
| 17:18 16:29-16:46/17 ] 18:10 | 20:05 6 | 21:42
]08:13 08:49-09:08/19 | 07:18 07:44-08:06/22 | 07:07 06:45-06:57/12 | 05:17 06:23-06:41/18
| 17:20 16:28-16:46/18 | 18:12 | 20:07 8 | 21:44
] 08:11 08:48-09:09/21 | 07:16 07:43-08:06/23 | 07:05 06:46-06:54/8 | 05:17 06:25-06:41/16
| 17:22 16:28-16:46/18 |18:14 | 20:08 0 | 21:45
]08:09 08:47-09:10/23 | 07:14 07:42-08:05/23 | 07:02 ] 05:16 06:25-06:40/15
| 17:24 16:28-16:45/17 | 18:16 | 20:10 | 21:46
] 08:08 08:47-09:11/24 | 07:12 07:42-08:05/23 | 07:00 ] 05:15 06:27-06:40/13
117:26 16:30-16:46/16 ] 18:18 | 20:12 | 21:47
] 08:06 08:47-09:12/25 16:52-16:58/6 | 07:09 07:42-08:04/22 | 06:58 06:28-06:36/8 | 05:15 06:27-06:39/12
| 17:28 16:30-16:45/15 | 18:19 | 20:13 | 21:48
] 08:04 08:46-09:12/26 16:50-17:00/10 | 07:07 07:41-08:02/21 | 06:55 06:25-06:38/13 | 05:14 06:29-06:38/9
117:29 16:31-16:44/13 18:21 1 20:15 | 21:49
] 08:03 08:46-09:12/26 16:49-17:02/13 | 07:05 07:41-08:00/19 | 06:53 06:23-06:30/16 | 05:13 06:30-06:37/7
| 17:31 16:33-16:43/10 18:23 | 20:17 | 21:50
] 08:01 08:46-09:13/27 16:48-17:04/16 | 07:03 07:42-07:59/17 | 06:51 06:22-06:41/19 | 05:13 06:32-06:35/3
]17:33 16:36-16:39/3 | 18:25 ] 20:19 | 21:50
] 07:59 08:46-09:13/27 ] 07:00 07:43-07:57/14 | 06:49 06:21-06:42/21 | 05:12
| 17:35 16:48-17:05/17 | 18:27 | 20:20 | 21:51
] 07:57 08:46-09:12/26 ] 06:58 07:45-07:54/9 | 06:46 06:21-06:43/22 | 05:12
| 17:37 16:47-17:05/18 | 18:28 | 20:22 | 21:52
] 07:55 08:46-09:12/26 | 06:56 | 06:44 06:19-06:43/24 | 05:12
| 17:39 16:47-17:05/18 | 18:30 | 20:24 | 21:53
] 07:53 08:47-09:12/25 ] 06:53 | 06:42 06:19-06:44/25 | 05:11
| 17:41 16:47-17:05/18 | 18:32 | 20:25 | 21:53
] 07:51 08:48-09:11/23 ] 06:51 | 06:40 06:18-06:44/26 | 05:11
| 17:43 16:48-17:05/17 |18:34 | 20:27 | 21:54
] 07:50 08:48-09:10/22 ] 06:49 1 06:38 06:18-06:45/27 | 05:11
| 17:44 16:48-17:04/16 ] 18:35 | 20:29 | 21:54
] 07:48 08:50-09:09/19 | 06:46 | 06:35 06:18-06:44/26 | 05:11
| 17:46 16:49-17:03/14 | 18:37 | 20:31 | 21:55
] 07:46 08:51-09:07/16 ] 06:44 ] 06:33 06:57-07:07/10 06:18-06:45/27 | 05:11
| 17:48 16:51-17:02/11 | 18:39 | 20:32 | 21:55
| 07:44 08:54-09:05/11 | 06:42 ] 06:31 06:55-07:08/13 06:18-06:45/27 | 05:11
| 17:50 16:54-16:59/5 | 18:41 120:34 | 21:56
] 07:42 ] 06:40 ]06:29 06:53-07:09/16 06:17-06:44/27 | 05:11
| 17:52 | 18:42 | 20:36 5 | 21:56
| 07:40 ] 06:37 ] 06:27 06:50-07:10/20 06:18-06:45/27 | 05:11
|17:54 | 18:44 | 20:37 | 21:57
] 07:37 ] 06:35 ]06:24 06:48-07:10/22 06:18-06:45/27 | 05:11
| 17:56 | 18:46 | 20:39 | 21:57
1 07:35 ] 06:33 ] 06:22 06:46-07:10/24 06:18-06:45/27 | 05:11
| 17:58 | 18:48 | 20:41 | 21:57
| 07:33 ] 06:30 ] 06:20 06:44-07:10/26 06:19-06:45/26 | 05:11
| 17:59 | 18:49 | 20:43 | 21:57
| 07:31 ] 06:28 ] 06:18 06:43-07:10/27 06:18-06:44/26 | 05:12
| 18:01 | 18:51 | 20:44 | 21:57
] 07:29 07:54-08:00/6 ] 06:26 ] 06:16 06:43-07:09/26 06:18-06:44/26 | 05:12
| 18:03 | 18:53 | 20:46 | 21:57
16:32-16:36/4 | 07:27 07:51-08:03/12 ] 06:23 ] 06:14 06:42-07:09/27 06:19-06:44/25 | 05:13
] 18:05 | 18:54 | 20:48 5 | 21:57
16:31-16:38/7 | 07:25 07:50-08:05/15 ] 06:21 ] 06:12 06:42-07:08/26 06:19-06:43/24 | 05:13
| 18:07 | 18:56 | 20:49 | 21:57
16:30-16:40/10 | 07:23 07:47-08:05/18 ] 06:19 ] 06:10 06:42-07:06/24 06:20-06:43/23 | 05:13
] 18:09 | 18:58 ] 20:51 | 21:57
16:30-16:42/12 | | 07:16 ] 06:08 06:42-07:05/23 06:21-06:43/22 | 05:14
| | 20:00 | 20:53 | 21:57
08:55-09:01/6 | | 07:14 ] 06:06 06:42-07:02/20 06:22-06:43/21 | 05:15
16:20-16:44/15 | | 20:01 | 20:55 | 21:57
08:52-00:04/12 | | 07:12 | 06:22-06:42/20 |
116 16:28-16:45/17 | | 20:03 | |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500
Anzahl Minuten mit Schatten 83 759 214 304 637 112
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
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Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-06 - VESTAS V90 2000 90.0 !'O! NH: 105,0 m (Ges:150,0 m) (32)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli |August | SeptembgOktober INovember | Dezember
1]05:15 | 05:52 06:30-06:53/23 | 06:42 | 07:32 | 07:26 08:16-08:42/26 | 08:17
| 21:57 | 21:24 12022 |19:12 | 17:05 16:17-16:34/17 | 16:24
2| 05:16 | 05:54 06:31-06:53/22 | 06:44 | 07:33 08:25-08:32/7 | 07:28 08:16-08:42/26 16:18-16:34/16 | 08:19
| 21:56 | 21:23 120:20 | 19:10 | 17:03 16:05-16:10/5 | 16:24
3]05:17 | 05:55 06:32-06:52/20 | 06:46 | 07:35 08:21-08:34/13 | 07:30 08:16-08:42/26 16:19-16:32/13 | 08:20
| 21:56 | 21:21 | 20:17 | 19:07 | 17:02 16:02-16:13/11 | 16:23
4] 05:17 06:36-06:41/5 | 05:57 06:32-06:50/18 | 06:47 | 07:37 08:20-08:35/15 | 07:31 08:16-08:42/26 16:20-16:30/10 | 08:22
| 21:55 | 21:19 120:15 | 19:05 | 17:00 16:01-16:14/13 | 16:23
5] 05:18 06:35-06:43/8 | 05:58 06:34-06:49/15 | 06:49 | 07:38 08:19-08:36/17 | 07:33 08:17-08:42/25 16:22-16:28/6 | 08:23
| 21:55 | 21:17 120:13 | 19:03 | 16:58 16:00-16:15/15 ] 16:22
6] 05:19 06:34-06:45/11 | 06:00 06:35-06:47/12 | 06:50 | 07:40 08:18-08:38/20 | 07:35 08:17-08:41/24 | 08:24
| 21:54 | 21:16 120:10 | 19:00 | 16:56 16:00-16:16/16 | 16:22
7] 05:20 06:33-06:46/13 | 06:01 06:40-06:43/3 | 06:52 | 07:42 08:17-08:39/22 | 07:37 08:18-08:41/23 | 08:26
| 21:54 | 21:14 120:08 | 18:58 | 16:55 15:59-16:16/17 | 16:21
8] 05:21 06:33-06:47/14 | 06:03 | 06:54 | 07:44 08:17-08:40/23 | 07:39 08:19-08:40/21 | 08:27
| 21:53 | 21:12 | 20:06 | 18:56 | 16:53 15:59-16:17/18 | 16:21
9| 05:22 06:32-06:48/16 | 06:05 06:58-07:01/3 | 06:55 | 07:45 08:17-08:40/23 | 07:40 08:20-08:39/19 | 08:28
| 21:52 | 21:10 120:03 | 18:54 | 16:51 15:59-16:17/18 ] 16:21
10 | 05:23 06:32-06:49/17 | 06:06 06:54-07:04/10 | 06:57 | 07:47 08:17-08:40/23 | 07:42 08:22-08:38/16 | 08:29
| 21:52 | 21:08 | 20:01 | 18:51 | 16:50 16:00-16:17/17 | 16:20
11| 05:24 06:31-06:50/19 | 06:08 06:53-07:06/13 | 06:59 | 07:49 08:17-08:39/22 | 07:44 08:24-08:36/12 | 08:30
| 21:51 | 21:06 | 19:59 | 18:49 | 16:48 16:00-16:17/17 | 16:20
12| 05:25 06:31-06:50/19 | 06:10 06:51-07:07/16 | 07:00 | 07:50 08:18-08:39/21 | 07:46 08:27-08:33/6 | 08:31
| 21:50 | 21:04 119:56 | 18:47 | 16:46 16:01-16:16/15 | 16:20
13| 05:26 06:30-06:51/21 | 06:11 06:51-07:11/20 | 07:02 | 07:52 08:19-08:39/20 | 07:48 16:00-16:13/13 | 08:32
| 21:49 | 21:02 119:54 | 18:45 | 16:45 | 16:20
14 | 05:27 06:30-06:52/22 | 06:13 06:50-07:14/24 | 07:04 | 07:54 08:22-08:38/16 | 07:49 16:02-16:11/9 | 08:33
| 21:48 | 21:00 119:52 | 18:42 | 16:43 ] 16:20
15| 05:28 06:29-06:52/23 | 06:14 06:49-07:14/25 | 07:05 | 07:56 08:23-08:37/14 | 07:51 16:03-16:10/7 | 08:34
| 21:47 | 20:58 119:49 | 18:40 | 16:42 | 16:20
16 | 05:30 06:29-06:53/24 | 06:16 06:49-07:16/27 | 07:07 | 07:57 08:24-08:35/11 | 07:53 16:06-16:09/3 | 08:35
| 21:46 | 20:56 1 19:47 | 18:38 | 16:41 | 16:20
17 | 05:31 06:29-06:53/24 | 06:18 06:49-07:15/26 | 07:08 | 07:59 | 07:55 | 08:36
| 21:45 | 20:54 119:45 | 18:36 | 16:39 | 16:20
18 | 05:32 06:28-06:53/25 | 06:19 06:49-07:16/27 | 07:10 | 08:01 | 07:56 | 08:37
| 21:44 | 20:52 119:42 | 18:34 | 16:38 | 16:21
19 | 05:33 06:29-06:54/25 | 06:21 06:49-07:16/27 | 07:12 | 08:03 | 07:58 | 08:37
| 21:43 | 20:50 119:40 | 18:31 | 16:36 | 16:21
20 | 05:35 06:28-06:54/26 | 06:23 06:50-07:16/26 | 07:13 | 08:04 | 08:00 | 08:38
| 21:42 | 20:48 119:38 | 18:29 | 16:35 | 16:21
21| 05:36 06:28-06:54/26 | 06:24 06:51-07:15/24 | 07:15 | 08:06 | 08:02 | 08:38
| 21:40 | 20:46 119:35 | 18:27 | 16:34 | 16:22
22 ] 05:37 06:28-06:54/26 | 06:26 06:53-07:15/22 | 07:17 | 08:08 | 08:03 | 08:39
| 21:39 | 20:44 119:33 | 18:25 | 16:33 | 16:22
23] 05:39 06:28-06:55/27 | 06:27 06:54-07:14/20 | 07:18 | 08:10 09:27-09:32/5 | 08:05 | 08:40
| 21:38 | 20:42 119:31 | 18:23 | 16:32 | 16:23
24 ] 05:40 06:28-06:55/27 | 06:29 06:57-07:13/16 | 07:20 | 08:12 09:23-09:36/13 | 08:07 | 08:40
| 21:37 | 20:40 119:28 | 18:21 17:22-17:29/7 | 16:31 | 16:23
25] 05:42 06:28-06:55/27 | 06:31 06:59-07:12/13 | 07:22 | 07:13 08:20-08:37/17 | 08:08 | 08:40
| 21:35 | 20:37 119:26 | 17:19 16:20-16:32/12 | 16:30 | 16:24
26 | 05:43 06:28-06:55/27 | 06:32 07:00-07:09/9 | 07:23 | 07:15 08:19-08:39/20 | 08:10 | 08:41
| 21:34 | 20:35 119:24 | 17:17 16:19-16:33/14 | 16:29 ] 16:25
27| 05:45 06:28-06:55/27 | 06:34 107:25 | 07:17 08:18-08:40/22 | 08:11 ] 08:41
| 21:32 | 20:33 | 19:21 | 17:15 16:18-16:34/16 | 16:28 | 16:25
28| 05:46 06:28-06:54/26 | 06:36 | 07:27 | 07:19 08:17-08:41/24 | 08:13 | 08:41
| 21:31 | 20:31 | 19:19 | 17:13 16:17-16:34/17 | 16:27 | 16:26
29 | 05:47 06:29-06:55/26 | 06:37 | 07:28 | 07:21 08:16-08:41/25 | 08:14 | 08:41
| 21:29 | 20:29 119:17 | 17:11 16:17-16:35/18 | 16:26 | 16:27
30 | 05:49 06:29-06:54/25 | 06:39 | 07:30 | 07:22 08:16-08:42/26 | 08:16 | 08:41
| 21:28 | 20:26 119:14 | 17:09 16:17-16:35/18 | 16:25 | 16:28
31 ] 05:51 06:30-06:54/24 | 06:41 | | 07:24 08:16-08:42/26 | | 08:41
| 21:26 | 20:24 | | 17:07 16:17-16:35/18 | | 16:29

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 265 | 243
Anzahl Minuten mit Schatten 600 461 0 565 506 0

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-07 - VESTAS V90 2000 90.0 !'O! NH: 105,0 m (Ges:150,0 m) (33)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April I Mai [Juni
1]08:41 | 08:14 | 07:20 | 07:09 07:33-07:42/9 106:04 | 05:18
| 16:30 | 17:18 | 18:10 | 20:05 18:38-19:11/33 | 20:56 | 21:42
2]108:41 | 08:13 |07:18 | 07:07 07:31-07:44/13 106:02 | 05:17
| 16:31 | 17:20 | 18:12 | 20:07 18:38-19:11/33 | 20:58 | 21:44
3]08:41 | 08:11 | 07:16 | 07:05 07:29-07:44/15 106:00 | 05:17
| 16:32 | 17:22 | 18:14 | 20:08 18:38-19:10/32 | 21:00 | 21:45
4108:41 | 08:09 | 07:14 17:19-17:33/14 | 07:02 07:28-07:45/17 1 05:58 | 05:16
| 16:33 | 17:24 | 18:16 | 20:10 18:38-19:09/31 | 21:01 | 21:46
5] 08:41 | 08:08 | 07:12 17:17-17:36/19 | 07:00 07:27-07:46/19 18:39-19:08/29 | 05:56 | 05:15
| 16:35 | 17:26 | 18:18 | 20:12 07:23-07:24/1 | 21:03 | 21:47
6 | 08:40 | 08:06 | 07:09 17:15-17:38/23 | 06:58 07:27-07:46/19 18:39-19:06/27 | 05:55 | 05:15
| 16:36 | 17:28 | 18:19 | 20:13 07:21-07:26/5 | 21:05 | 21:48
7] 08:40 | 08:04 | 07:07 17:12-17:38/26 | 06:55 07:18-07:45/27 | 05:53 | 05:14
| 16:37 | 17:29 | 18:21 | 20:15 18:40-19:05/25 | 21:06 | 21:49
8]08:40 | 08:03 | 07:05 17:11-17:40/29 | 06:53 07:16-07:45/29 105:51 | 05:13
| 16:38 | 17:31 | 18:23 | 20:17 18:42-19:04/22 | 21:08 | 21:50
9] 08:39 | 08:01 | 07:03 17:11-17:41/30 | 06:51 07:14-07:44/30 | 05:49 | 05:13 05:43-05:44/1
| 16:40 | 17:33 | 18:25 | 20:19 18:44-19:01/17 | 21:10 | 21:50
10 | 08:38 | 07:59 | 07:00 17:09-17:40/31 | 06:49 07:12-07:43/31 | 05:47 | 05:12 05:42-05:45/3
| 16:41 | 17:35 | 18:26 | 20:20 18:47-18:58/11 | 21:11 | 21:51
11| 08:38 | 07:57 | 06:58 17:09-17:41/32 | 06:46 07:27-07:41/14 | 05:46 | 05:12 05:42-05:46/4
|16:43 | 17:37 | 18:28 | 20:22 07:09-07:26/17 121:13 | 21:52
12 ] 08:37 | 07:55 | 06:56 17:08-17:41/33 | 06:44 07:28-07:40/12 | 05:44 | 05:12 05:42-05:46/4
| 16:44 | 17:39 | 18:30 | 20:24 07:07-07:25/18 | 21:14 | 21:53
13| 08:37 | 07:53 | 06:53 17:07-17:41/34 | 06:42 07:31-07:36/5 | 05:42 | 05:11 05:42-05:47/5
|16:46 | 17:41 | 18:32 | 20:25 07:07-07:24/17 |21:16 | 21:53
14 ] 08:36 | 07:51 | 06:51 17:07-17:41/34 | 06:40 07:07-07:21/14 | 05:41 | 05:11 05:42-05:48/6
| 16:47 | 17:43 | 18:34 | 20:27 |21:18 | 21:54
15 | 08:35 | 07:49 | 06:49 17:08-17:41/33 | 06:37 07:08-07:20/12 | 05:39 | 05:11 05:41-05:47/6
116:49 | 17:44 | 18:35 | 20:29 121:19 | 21:54
16 | 08:34 | 07:48 | 06:46 17:07-17:39/32 | 06:35 07:09-07:18/9 | 05:38 | 05:11 05:41-05:48/7
116:50 | 17:46 | 18:37 | 20:31 21:21 | 21:55
17 | 08:33 | 07:46 | 06:44 17:07-17:39/32 | 06:33 07:12-07:13/1 5:36 | 05:11 05:41-05:48/7
|16:52 | 17:48 | 18:39 | 20:32 1:22 | 21:55
18 ] 08:32 | 07:44 | 06:42 17:08-17:38/30 | 06:31 5:35 | 05:11 05:41-05:48/7
116:53 | 17:50 | 18:41 | 20:34 1:24 | 21:56
19 | 08:31 | 07:42 | 06:40 17:08-17:37/29 | 06:29 5:33 | 05:11 05:42-05:49/7
116:55 | 17:52 | 18:42 | 20:36 1:25 | 21:56
20 | 08:30 | 07:39 | 06:37 17:09-17:36/27 | 06:27 5:32 | 05:11 05:42-05:49/7
| 16:57 | 17:54 | 18:44 | 20:37 1:27 | 21:57

21]08:29 | 07:37 | 06:35 17:11-17:34/23 | 06:24
|16:59 | 17:56 | 18:46 17:52-18:05/13 | 20:39
22]08:28 | 07:35 | 06:33 17:12-17:32/20 | 06:22
|17:00 | 17:57 | 18:48 17:48-18:07/19 | 20:41
23]08:27 | 07:33 | 06:30 17:14-17:29/15 | 06:20

|
|
|
|
|
|
|
|
|
105:31 | 05:11 05:42-05:50/8
|
|
|
|
|17:02  |17:59 | 18:49 17:46-18:09/23 | 20:43 |
|
|
|
|
|
|
|
|
|
|
|
|
|

5:29 | 05:11 05:42-05:49/7
5:28 | 05:11 05:42-05:49/7
24 | 08:25 | 07:31 | 06:28 17:19-17:25/6 | 06:18

|17:04 | 18:01 | 18:51 17:45-18:10/25 |20:44
25]08:24 | 07:29 | 06:26 17:43-18:10/27 | 06:16

5:27 | 05:12 05:43-05:50/7

5:25 | 05:12 05:43-05:50/7

117:05 | 18:03 | 18:53 | 20:46 1:34 | 21:57

26 | 08:23 | 07:27 | 06:23 17:42-18:11/29 | 06:14 5:24 | 05:12 05:44-05:51/7
117:07 ] 18:05 | 18:54 | 20:48 1:35 | 21:57

271 08:22 | 07:25 | 06:21 17:41-18:12/31 | 06:12 5:23 | 05:13 05:44-05:50/6
117:09 | 18:07 | 18:56 | 20:49 1:36 | 21:57

28 | 08:20 | 07:23 | 06:19 17:39-18:12/33 | 06:10 5:22 | 05:13 05:44-05:50/6
|17:11 | 18:08 | 18:58 | 20:51 1:38 | 21:57

29 | 08:19 | | 07:16 18:39-19:12/33 | 06:08 5:21 | 05:14 05:45-05:50/5
117:13 | | 20:00 | 20:53 1:39 | 21:57

30 | 08:17 | | 07:14 18:39-19:12/33 | 06:06 5:20 | 05:15 05:46-05:51/5
|17:15 | | 20:01 | 20:54 |21:40 | 21:57

31]08:16 | | 07:12 18:38-19:11/33 | 105:19 |
117:16 | | 20:03 | |21:41 |

Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
Anzahl Minuten mit Schatten 0 0 851 594 0 129

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-07 - VESTAS V90 2000 90.0 !'O! NH: 105,0 m (Ges:150,0 m) (33)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli | August | September | Oktober |Novembe}fDezember
1]05:15 05:46-05:50/4 | 05:52 | 06:42 07:27-07:41/14 | 07:32 17:47-18:20/33 | 07:26 | 08:17
| 21:57 | 21:24 | 20:22 07:09-07:26/17 | 19:12 |17:05 | 16:24
2] 05:16 05:47-05:50/3 | 05:54 | 06:44 07:10-07:41/31 | 07:33 17:47-18:20/33 | 07:28 | 08:19
| 21:56 | 21:23 ] 20:20 18:45-18:56/11 ] 19:10 117:03 | 16:24
3]05:17 05:48-05:50/2 | 05:55 | 06:46 07:12-07:42/30 | 07:35 17:47-18:18/31 | 07:30 | 08:20
| 21:56 | 21:21 | 20:17 18:42-18:59/17 | 19:07 | 17:02 | 16:23
4] 05:17 05:48-05:49/1 | 05:57 | 06:47 07:13-07:42/29 | 07:37 17:47-18:18/31 | 07:31 | 08:22
| 21:55 | 21:19 | 20:15 18:39-19:01/22 | 19:05 | 17:00 | 16:23
5] 05:18 | 05:58 | 06:49 07:15-07:42/27 | 07:38 17:48-18:17/29 | 07:33 | 08:23
| 21:55 | 21:17 ] 20:13 18:37-19:02/25 | 19:03 |16:58 | 16:22
6] 05:19 | 06:00 | 06:50 07:16-07:41/25 | 07:40 17:49-18:16/27 | 07:35 | 08:24
| 21:54 | 21:16 ] 20:10 18:35-19:02/27 | 19:00 | 16:56 | 16:22
7] 05:20 | 06:01 | 06:52 07:22-07:41/19 18:34-19:03/29 | 07:42 17:49-18:14/25 | 07:37 | 08:26
| 21:54 | 21:14 | 20:08 07:18-07:19/1 | 18:58 | 16:54 | 16:21
8]05:21 1 06:03 ] 06:54 07:23-07:40/17 | 07:44 17:51-18:12/21 | 07:39 | 08:27
| 21:53 | 21:12 | 20:06 18:33-19:03/30 | 18:56 | 16:53 | 16:21
9 05:22 | 06:05 | 06:55 07:23-07:39/16 | 07:45 17:53-18:10/17 | 07:40 | 08:28
| 21:52 | 21:10 ] 20:03 18:32-19:04/32 | 18:53 |16:51 | 16:21
10 | 05:23 | 06:06 | 06:57 07:24-07:37/13 | 07:47 17:56-18:06/10 | 07:42 | 08:29
| 21:52 | 21:08 | 20:01 18:32-19:04/32 | 18:51 | 16:50 | 16:20
11| 05:24 | 06:08 | 06:59 07:25-07:34/9 | 07:49 | 07:44 | 08:30
| 21:51 | 21:06 | 19:59 18:30-19:03/33 | 18:49 | 16:48 | 16:20
12 | 05:25 | 06:09 ] 07:00 18:30-19:04/34 1 07:50 |07:46 | 08:31
| 21:50 | 21:04 | 19:56 | 18:47 | 16:46 | 16:20
131 05:26 | 06:11 | 07:02 18:29-19:03/34 | 07:52 | 07:48 | 08:32
| 21:49 | 21:02 | 19:54 | 18:45 | 16:45 | 16:20
14| 05:27 | 06:13 | 07:04 18:29-19:02/33 | 07:54 | 07:49 | 08:33
| 21:48 | 21:00 | 19:52 | 18:42 ]16:43 | 16:20
15 | 05:28 1 06:14 ] 07:05 18:30-19:02/32 | 07:56 ]07:51 | 08:34
| 21:47 | 20:58 | 19:49 | 18:40 |16:42 | 16:20
16 | 05:30 1 06:16 ] 07:07 18:29-19:01/32 | 07:57 ] 07:53 | 08:35
| 21:46 | 20:56 | 19:47 | 18:38 | 16:40 | 16:20
17 | 05:31 | 06:18 ] 07:08 18:30-19:00/30 | 07:59 1 07:55 | 08:36
| 21:45 | 20:54 | 19:45 | 18:36 ]16:39 | 16:20
18 | 05:32 | 06:19 | 07:10 18:30-18:58/28 | 08:01 | 07:56 | 08:37
| 21:44 | 20:52 | 19:42 | 18:34 |16:38 | 16:21
19 | 05:33 | 06:21 ] 07:12 18:31-18:57/26 ] 08:03 |07:58 | 08:37
| 21:43 | 20:50 | 19:40 | 18:31 116:36 | 16:21
20 | 05:35 1 06:23 ] 07:13 18:02-18:15/13 | 08:04 ] 08:00 | 08:38
| 21:42 | 20:48 | 19:38 18:32-18:56/24 | 18:29 | 16:35 | 16:21
21 05:36 | 06:24 | 07:15 17:58-18:17/19 | 08:06 | 08:02 | 08:38
| 21:40 | 20:46 ] 19:35 18:33-18:53/20 | 18:27 116:34 | 16:22
221 05:37 | 06:26 ] 07:17 17:56-18:19/23 | 08:08 ] 08:03 | 08:39
| 21:39 | 20:44 | 19:33 18:36-18:50/14 | 18:25 | 16:33 | 16:22
23] 05:39 | 06:27 | 07:18 17:54-18:20/26 | 08:10 | 08:05 | 08:40
| 21:38 | 20:42 | 19:31 18:41-18:45/4 | 18:23 | 16:32 | 16:23
24 | 05:40 | 06:29 ] 07:20 17:52-18:20/28 ] 08:12 ] 08:07 | 08:40
| 21:37 | 20:40 | 19:28 | 18:21 ]16:31 | 16:23
25 ] 05:42 | 06:31 | 07:22 17:51-18:21/30 | 07:13 | 08:08 | 08:40
| 21:35 | 20:37 | 19:26 | 17:19 |16:30 | 16:24
26 ] 05:43 | 06:32 07:14-07:17/3 | 07:23 17:50-18:22/32 | 07:15 | 08:10 | 08:41
| 21:34 | 20:35 | 19:24 | 17:17 116:29 | 16:24
27| 05:44 1 06:34 07:11-07:20/9 | 07:25 17:49-18:21/32 | 07:17 ]08:11 | 08:41
| 21:32 | 20:33 ] 19:21 |17:15 |16:28 | 16:25
28 | 05:46 | 06:36 07:09-07:21/12 | 07:27 17:48-18:21/33 | 07:19 | 08:13 | 08:41
] 21:31 | 20:31 | 19:19 ]17:13 |16:27 | 16:26
29 | 05:47 | 06:37 07:08-07:22/14 | 07:28 17:48-18:21/33 | 07:21 | 08:14 | 08:41
| 21:29 | 20:29 ] 19:17 |17:11 116:26 | 16:27
30 | 05:49 | 06:39 07:31-07:36/5 | 07:30 17:47-18:20/33 | 07:22 | 08:16 | 08:41
| 21:28 | 20:26 07:07-07:24/17 | 19:14 | 17:09 |16:25 | 16:28
31| 05:50 | 06:41 07:28-07:40/12 | | 07:24 | | 08:41
| 21:26 | 20:24 07:07-07:25/18 | | 17:07 | | 16:29

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 265 | 243
Anzahl Minuten mit Schatten 10 90 1119 257 0 0

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-08 - VESTAS V90 2000 90.0 !'O! NH: 105,0 m (Ges:150,0 m) (34)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Méarz 1April IMai [Juni
1]08:41 | 08:14 16:13-16:35/22 | 07:20 16:42-17:06/24 | 07:09 | 06:04 | 05:18
| 16:30 | 17:18 | 18:10 | 20:05 | 20:56 | 21:42
2] 08:41 ] 08:13 16:12-16:36/24 | 07:18 16:44-17:04/20 | 07:07 | 06:02 ] 05:17
] 16:31 | 17:20 | 18:12 | 20:06 | 20:58 | 21:44
3] 08:41 | 08:11 16:11-16:37/26 | 07:16 16:45-17:02/17 | 07:05 | 06:00 | 05:17
| 16:32 | 17:22 | 18:14 | 20:08 | 21:00 | 21:45
4] 08:41 ] 08:09 16:10-16:37/27 | 07:14 16:47-16:59/12 |07:02 | 05:58 ] 05:16
] 16:33 | 17:24 | 18:16 |20:10 | 21:01 | 21:46
5 08:41 ] 08:08 16:11-16:38/27 | 07:12 | 07:00 | 05:56 ] 05:15
| 16:35 | 17:26 | 18:18 |20:12 | 21:03 | 21:47
6| 08:40 ] 08:06 16:10-16:39/29 | 07:09 | 06:58 | 05:55 ] 05:15
| 16:36 | 17:28 | 18:19 | 20:13 | 21:05 | 21:48
7 | 08:40 ] 08:04 16:10-16:39/29 | 07:07 | 06:55 | 05:53 ] 05:14
| 16:37 | 17:29 | 18:21 |20:15 | 21:06 | 21:49
8 | 08:40 ] 08:03 16:10-16:39/29 | 07:05 ] 06:53 | 05:51 ] 05:13
| 16:38 | 17:31 | 18:23 |20:17 | 21:08 | 21:49
9] 08:39 ] 08:01 16:10-16:39/29 | 07:03 | 06:51 | 05:49 ] 05:13
| 16:40 | 17:33 | 18:25 |20:19 | 21:09 | 21:50
10 | 08:38 | 07:59 16:10-16:39/29 | 07:00 07:24-07:33/9 | 06:49 | 05:47 ] 05:12
| 16:41 | 17:35 | 18:26 |20:20  |21:11 | 21:51
11| 08:38 | 07:57 16:11-16:38/27 | 06:58 07:22-07:35/13 | 06:46 | 05:46 06:12-06:17/5 | 05:12
| 16:43 | 17:37 | 18:28 |20:22 | 21:13 | 21:52
12 ] 08:37 | 07:55 16:11-16:38/27 | 06:56 07:21-07:37/16 | 06:44 | 05:44 06:10-06:18/8 | 05:12
| 16:44 | 17:39 | 18:30 | 20:24 | 21:14 | 21:53
13| 08:37 | 07:53 16:12-16:37/25 | 06:53 07:19-07:37/18 | 06:42 | 05:42 06:09-06:19/10 | 05:11
| 16:46 :41 16:51-16:58/7 | 1 |20:25 | 21:16 | 21:53
14 ] 08:36 | O 07:19-07:37/18 | 06:40 | 05:41 06:07-06:20/13 | 05:11
| 16:47 143 16:48-17:02/14 |1 |20:27 | 21:18 | 21:54
15 | 08:35 . 16:14-16:35/21 | 07:18-07:37/19 | 06:37 | 05:39 06:06-06:20/14 | 05:11
| 16:49 | |20:29 | 21:19 | 21:54
16 | 08:34 : 16:16-16:34/18 : 07:18-07:36/18 | 06:35 | 05:38 06:04-06:20/16 | 05:11
| 16:50 146 16:44-17:06/22 : ]20:31 | 21:21 | 21:55
17 | 08:33 07:18-07:36/18 | 06:33 | 05:36 06:04-06:21/17 | 05:11
| 16:52 : 16:43-17:07/24 : | 20:32 | 21:22 | 21:55
18 ] 08:32 : 16:21-16:29/8 : 07:19-07:36/17 | 06:31 | 05:35 06:04-06:21/17 | 05:11
| 16:53 ]20:34 | 21:24 | 21:56
19 | 08:31 : 16:41-17:09/28 R 07:19-07:34/15 | 06:29 | 05:33 06:03-06:20/17 | 05:11
| 16:55 |20:36 | 21:25 | 21:56
20 | 08:30 | 07:39 16:41-17:09/28 | 06:37 07:20-07:32/12 | 06:27 | 05:32 06:04-06:21/17 | 05:11
| 16:57 | 17:54 | 18:44 07:00-07:04/4 | 20:37 | 21:27 | 21:57
21]08:29 | 07:37 16:41-17:10/29 : | 06:24 | 05:31 06:04-06:21/17 | 05:11
| 16:59 | 17:56 120:39 | 21:28 | 21:57
221 08:28 | 07:35 16:39-17:09/30 | 06:22 | 05:29 06:04-06:21/17 | 05:11
| 17:00 | 17:57 ]20:41 | 21:30 | 21:57
23 | 08:27 | 07:33 16:39-17:09/30 | 06:30 06:53-07:06/13 | 06:20 | 05:28 06:05-06:20/15 | 05:11
| 17:02 | 17:59 | 18:49 |20:43 | 21:31 | 21:57
241 08:25 | 07:31 16:40-17:09/29 | 06:28 06:51-07:06/15 | 06:18 | 05:27 06:05-06:19/14 | 05:12
| 17:04 | 18:01 | 18:51 | 20:44 | 21:32 | 21:57
25| 08:24 | 07:29 16:40-17:09/29 | 06:26 06:48-07:05/17 | 06:16 | 05:25 06:05-06:19/14 | 05:12
| 17:05 | 18:03 | 18:53 | 20:46 | 21:34 | 21:57
26 | 08:23 | 07:27 16:40-17:09/29 | 06:23 06:46-07:04/18 | 06:14 | 05:24 06:06-06:18/12 | 05:12
| 17:07 | 18:05 | 18:54 |20:48 | 21:35 | 21:57
271 08:22 | 07:25 16:40-17:07/27 | 06:21 06:46-07:03/17 | 06:12 | 05:23 06:07-06:17/10 | 05:13
| 17:09 | 18:07 | 18:56 |20:49 | 21:36 | 21:57
28| 08:20 16:18-16:28/10 | 07:23 16:41-17:07/26 | 06:19 06:46-06:59/13 | 06:10 | 05:22 06:08-06:16/8 | 05:13
|17:11 | 18:08 | 18:58 |20:51 | 21:38 | 21:57
29 | 08:19 16:16-16:31/15 | | 07:16 07:47-07:58/11 | 06:08 | 05:21 06:10-06:16/6 | 05:14
| 17:13 | | 20:00 | 20:53 | 21:39 | 21:57
30 | 08:17 16:14-16:32/18 | | 07:14 07:49-07:56/7 | 06:06 | 05:20 | 05:15
|17:15 | | 20:01 | 20:54 | 21:40 | 21:57
31]08:16 16:13-16:33/20 | | 07:12 | ] 05:19 |
| 17:16 | | 20:03 | | 21:41 |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
Anzahl Minuten mit Schatten 63 830 384 0 247 0

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-08 - VESTAS V90 2000 90.0 !'O! NH: 105,0 m (Ges:150,0 m) (34)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli |August | September | Oktober INovember |Dezember
1]05:15 | 05:52 06:21-06:28/7 | 06:42 | 07:32 07:59-08:16/17 | 07:26 15:40-16:08/28 | 08:17
| 21:56 | 21:24 | 20:22 | 19:12 | 17:05 | 16:24
2| 05:16 | 05:54 06:23-06:27/4 | 06:44 | 07:33 08:00-08:15/15 | 07:28 15:40-16:08/28 | 08:19
| 21:56 | 21:23 ] 20:20 | 19:10 | 17:03 | 16:24
3]05:17 ] 05:55 | 06:46 ] 07:35 08:01-08:12/11 | 07:30 15:40-16:09/29 | 08:20
| 21:56 | 21:21 | 20:17 | 19:07 | 17:02 | 16:23
4] 05:17 | 05:57 | 06:47 | 07:37 08:04-08:09/5 | 07:31 15:40-16:09/29 | 08:22
| 21:55 | 21:19 | 20:15 | 19:05 | 17:00 | 16:23
5] 05:18 | 05:58 | 06:49 | 07:38 ] 07:33 15:40-16:08/28 | 08:23
| 21:55 | 21:17 ] 20:13 | 19:03 | 16:58 | 16:22
6] 05:19 | 06:00 | 06:50 | 07:40 | 07:35 15:41-16:08/27 | 08:24
| 21:54 | 21:16 ] 20:10 | 19:00 | 16:56 | 16:22
7 05:20 ] 06:01 | 06:52 | 07:42 | 07:37 15:41-16:08/27 | 08:25
| 21:54 | 21:14 | 20:08 | 18:58 | 16:54 | 16:21
8] 05:21 ] 06:03 ] 06:54 | 07:44 ] 07:39 15:42-16:07/25 | 08:27
| 21:53 | 21:12 | 20:06 | 18:56 ] 16:53 | 16:21
9] 05:22 | 06:05 | 06:55 | 07:45 17:25-17:32/7 | 07:40 15:43-16:07/24 | 08:28
| 21:52 | 21:10 | 20:03 | 18:53 ] 16:51 | 16:21
10 | 05:23 ] 06:06 ] 06:57 | 07:47 17:21-17:36/15 | 07:42 15:44-16:06/22 | 08:29
| 21:52 | 21:08 | 20:01 | 18:51 ] 16:50 | 16:20
11| 05:24 | 06:08 | 06:59 | 07:49 17:18-17:37/19 | 07:44 15:45-16:05/20 | 08:30
| 21:51 | 21:06 | 19:59 | 18:49 | 16:48 | 16:20
12 ] 05:25 | 06:09 | 07:00 | 07:50 17:16-17:38/22 | 07:46 15:46-16:04/18 | 08:31
| 21:50 | 21:04 ] 19:56 | 18:47 | 16:46 | 16:20
131 05:26 | 06:11 | 07:02 07:40-07:47/7 | 07:52 17:15-17:39/24 | 07:48 15:47-16:02/15 | 08:32
| 21:49 | 21:02 | 19:54 | 18:45 | 16:45 | 16:20
14| 05:27 06:20-06:23/3 | 06:13 | 07:04 07:37-07:48/11 | 07:54 17:14-17:40/26 | 07:49 15:50-15:59/9 | 08:33
| 21:48 | 21:00 | 19:52 | 18:42 | 16:43 | 16:20
15 | 05:28 06:18-06:25/7 | 06:14 ] 07:05 07:36-07:49/13 | 07:56 17:13-17:41/28 | 07:51 | 08:34
| 21:47 | 20:58 | 19:49 | 18:40 | 16:42 | 16:20
16 | 05:30 06:17-06:26/9 | 06:16 | 07:07 07:35-07:51/16 | 07:57 17:11-17:40/29 | 07:53 | 08:35
| 21:46 | 20:56 | 19:47 | 18:38 | 16:40 | 16:20
17 | 05:31 06:16-06:27/11 | 06:18 | 07:08 07:35-07:52/17 | 07:59 17:11-17:40/29 | 07:55 | 08:36
| 21:45 | 20:54 | 19:45 | 18:36 ] 16:39 | 16:20
18 | 05:32 06:15-06:28/13 | 06:19 | 07:10 07:36-07:53/17 | 08:01 17:11-17:40/29 | 07:56 | 08:36
| 21:44 | 20:52 | 19:42 | 18:34 | 16:38 | 16:21
19 | 05:33 06:15-06:29/14 | 06:21 | 07:12 07:37-07:52/15 | 08:03 17:11-17:40/29 | 07:58 | 08:37
| 21:43 | 20:50 | 19:40 | 18:31 | 16:36 | 16:21
20 | 05:35 06:15-06:30/15 | 06:23 | 07:13 07:39-07:52/13 | 08:04 17:11-17:40/29 | 08:00 | 08:38
| 21:42 | 20:48 ] 19:38 | 18:29 ] 16:35 | 16:21
21 05:36 06:14-06:30/16 | 06:24 | 07:15 07:40-07:51/11 | 08:06 17:11-17:40/29 | 08:02 | 08:38
| 21:40 | 20:46 ] 19:35 | 18:27 | 16:34 | 16:22
22 ] 05:37 06:14-06:30/16 | 06:26 | 07:17 08:09-08:12/3 | 08:08 17:11-17:39/28 | 08:03 | 08:39
| 21:39 | 20:44 | 19:33 07:42-07:50/8 | 18:25 | 16:33 | 16:22
23] 05:39 06:14-06:31/17 | 06:27 | 07:18 08:05-08:16/11 | 08:10 17:12-17:39/27 | 08:05 | 08:40
| 21:38 | 20:42 | 19:31 07:44-07:49/5 | 18:23 | 16:32 | 16:23
24 ] 05:40 06:14-06:31/17 | 06:29 | 07:20 08:03-08:17/14 | 08:12 16:49-16:59/10 | 08:07 | 08:40
| 21:36 ] 20:40 ] 19:28 | 18:21 17:12-17:37/25 | 16:31 | 16:23
25 05:42 06:14-06:31/17 | 06:31 | 07:22 08:01-08:18/17 | 07:13 15:47-16:02/15 | 08:08 | 08:40
| 21:35 | 20:37 ] 19:26 | 17:19 16:13-16:36/23 | 16:30 | 16:24
26 | 05:43 06:14-06:32/18 | 06:32 | 07:23 08:01-08:19/18 | 07:15 15:45-16:04/19 | 08:10 | 08:41
| 21:34 | 20:35 | 19:24 | 17:17 16:14-16:35/21 | 16:29 | 16:24
27| 05:44 06:14-06:31/17 | 06:34 ] 07:25 07:59-08:18/19 | 07:17 15:43-16:05/22 | 08:11 | 08:41
| 21:32 | 20:33 | 19:21 | 17:15 16:16-16:33/17 | 16:28 | 16:25
28| 05:46 06:15-06:30/15 | 06:36 | 07:27 07:59-08:18/19 | 07:19 15:42-16:06/24 | 08:13 | 08:41
| 21:31 | 20:31 | 19:19 | 17:13 16:18-16:31/13 | 16:27 | 16:26
29 | 05:47 06:17-06:31/14 | 06:37 | 07:28 07:59-08:18/19 | 07:21 15:41-16:07/26 | 08:14 | 08:41
| 21:29 ] 20:29 ] 19:17 | 17:11 16:23-16:26/3 | 16:26 | 16:27
30 | 05:49 06:18-06:30/12 | 06:39 | 07:30 07:59-08:17/18 | 07:22 15:41-16:08/27 | 08:16 | 08:41
| 21:28 | 20:26 | 19:14 | 17:09 ] 16:25 | 16:28
31]05:50 06:20-06:29/9 | 06:41 | | 07:24 15:40-16:08/28 | | 08:41
| 21:26 | 20:24 | | 17:07 | | 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 265 | 243
Anzahl Minuten mit Schatten 240 11 271 691 329 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-09 - VESTAS V90 2000 90.0 !'O! NH: 105,0 m (Ges:150,0 m) (35)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April [Juni
1]08:41 | 08:14 | 07:20 | 07:09 07:45-08:09/24 | 05:18 05:47-06:01/14
116:30 | 17:18 | 18:10 | 20:05 | 21:42
2]108:41 | 08:13 |07:18 | 07:07 07:44-08:10/26 ] 05:17 05:46-06:01/15
116:31 | 17:20 | 18:12 | 20:07 | 21:44
3] 08:41 | 08:11 | 07:16 17:37-17:44/7 | 07:05 07:42-08:10/28 | 05:17 05:46-06:02/16
116:32 | 17:22 | 18:14 | 20:08 | 21:45
4] 08:41 | 08:09 | 07:14 17:34-17:47/13 | 07:02 07:42-08:10/28 | 05:16 05:45-06:02/17
| 16:33 | 17:24 | 18:16 | 20:10 07:26-07:33/7 | 21:46
5] 08:41 | 08:08 | 07:12 17:32-17:49/17 | 07:00 07:42-08:10/28 | 05:15 05:45-06:03/18
| 16:35 | 17:26 | 18:18 | 20:12 07:23-07:35/12 | 21:47
6 | 08:40 | 08:06 | 07:09 17:31-17:50/19 | 06:58 07:41-08:10/29 | 05:15 05:44-06:03/19
| 16:36 | 17:28 | 18:19 | 20:13 07:22-07:37/15 | 21:48
7] 08:40 | 08:04 | 07:07 17:30-17:50/20 | 06:55 07:41-08:09/28 | 05:14 05:44-06:03/19
| 16:37 | 17:29 | 18:21 | 20:15 07:20-07:37/17 | 21:49
8| 08:40 | 08:03 | 07:05 17:29-17:50/21 | 06:53 07:41-08:09/28 | 05:13 05:43-06:03/20
| 16:38 | 17:31 | 18:23 | 20:17 07:17-07:37/20 | 21:50
9] 08:39 | 08:01 | 07:03 17:29-17:51/22 | 06:51 07:41-08:08/27 | 05:13 05:43-06:04/21
| 16:40 | 17:33 | 18:25 | 20:19 07:15-07:38/23 | 21:50
10 | 08:39 | 07:59 | 07:00 17:28-17:50/22 | 06:49 07:42-08:07/25 | 05:12 05:43-06:03/20
| 16:41 | 17:35 | 18:26 | 20:20 07:14-07:37/23 | 21:51
11| 08:38 | 07:57 | 06:58 17:29-17:49/20 | 06:46 07:41-08:05/24 | 05:12 05:43-06:04/21
|16:43 | 17:37 | 18:28 | 20:22 07:12-07:36/24 | 21:52
12 ] 08:37 | 07:55 | 06:56 17:29-17:49/20 | 06:44 07:42-08:04/22 | 05:12 05:44-06:04/20
| 16:44 | 17:39 | 18:30 | 20:24 07:11-07:36/25 | 21:53
13| 08:37 | 07:53 | 06:53 17:29-17:47/18 | 06:42 07:44-08:03/19 | 05:11 05:44-06:04/20
|16:46 | 17:41 | 18:32 | 20:25 07:11-07:35/24 | 21:53
14 ] 08:36 | 07:51 | 06:51 17:31-17:46/15 | 06:40 07:46-08:00/14 | 05:11 05:45-06:05/20
| 16:47 | 17:43 | 18:34 17:58-18:05/7 | 20:27 07:11-07:34/23 | 21:54
15 | 08:35 | 07:50 | 06:49 17:32-17:44/12 | 06:37 07:49-07:57/8 | 05:11 05:45-06:04/19
| 16:49 | 17:44 | 18:35 17:55-18:08/13 | 20:29 07:11-07:32/21 | 21:54
16 | 08:34 | 07:48 | 06:46 17:35-17:40/5 | 06:35 07:12-07:29/17 | 05:11 05:44-06:04/20
116:50 | 17:46 | 18:37 17:52-18:08/16 | 20:31 | 21:55
17 | 08:33 | 07:46 | 06:44 17:51-18:10/19 | 06:33 07:11-07:27/16 | 05:11 05:45-06:04/19
|16:52 | 17:48 | 18:39 | 20:32 | 21:55
18 ] 08:32 | 07:44 | 06:42 17:50-18:10/20 | 06:31 07:12-07:26/14 | 05:11 05:45-06:04/19
116:53 | 17:50 | 18:41 | 20:34 | 21:56
19 | 08:31 | 07:42 | 06:40 17:49-18:10/21 | 06:29 07:14-07:24/10 | 05:11 05:46-06:05/19
116:55 | 17:52 | 18:42 | 20:36 | 21:56
20 | 08:30 | 07:40 | 06:37 17:49-18:10/21 | 06:27 | 05:11 05:46-06:06/20
| 16:57 | 17:54 | 18:44 | 20:37 | 21:57
21]08:29 | 07:37 | 06:35 17:49-18:10/21 | 06:24 | 05:11 05:46-06:06/20
116:59 | 17:56 | 18:46 | 20:39 | 21:57
221 08:28 | 07:35 | 06:33 17:48-18:09/21 | 06:22 | 05:11 05:46-06:06/20
117:00 | 17:57 | 18:48 | 20:41 | 21:57
23 | 08:27 | 07:33 | 06:30 17:49-18:08/19 | 06:20 | 05:11 05:46-06:05/19
117:02 | 17:59 | 18:49 | 20:43 | 21:57
241 08:25 | 07:31 | 06:28 17:50-18:08/18 | 06:18 | 05:12 05:47-06:06/19
|17:04 | 18:01 | 18:51 | 20:44 | 21:57
25| 08:24 | 07:29 | 06:26 17:50-18:05/15 | 06:16 05:53-05:54/1 | 05:12 05:47-06:06/19
|17:06 | 18:03 | 18:53 | 20:46 | 21:57
26 | 08:23 | 07:27 | 06:23 17:52-18:04/12 | 06:14 05:52-05:56/4 | 05:12 05:47-06:07/20
|17:07 | 18:05 | 18:54 | 20:48 | 21:57
27 | 08:22 | 07:25 | 06:21 17:56-17:59/3 | 06:12 05:51-05:58/7 | 05:13 05:47-06:07/20
117:09 | 18:07 | 18:56 | 20:49 | 21:57
28 | 08:20 | 07:23 | 06:19 06:54-07:02/8 | 06:10 05:50-05:59/9 | 05:13 05:47-06:07/20
|17:11 | 18:08 | 18:58 | 20:51 | 21:57
29 | 08:19 | | 07:16 07:50-08:06/16 | 06:08 05:50-06:00/10 | 05:14 05:47-06:07/20
117:13 | | 20:00 | 20:53 | 21:57
30 | 08:17 | | 07:14 07:48-08:08/20 | 06:06 05:49-06:01/12 | 05:15 05:48-06:08/20
117:15 | | 20:01 | 20:55 | 21:57
31]08:16 | | 07:12 07:46-08:08/22 | 05:48-06:01/13 |
117:16 | | 20:03 | |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500
Anzahl Minuten mit Schatten 0 0 523 649 56 573

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-09 - VESTAS V90 2000 90.0 !'O! NH: 105,0 m (Ges:150,0 m) (35)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli lAugust | September | Oktober INovembefDezember
1]05:15 05:48-06:08/20 | 05:52 | 06:42 07:41-08:05/24 | 07:32 18:08-18:28/20 | 07:26 | 08:17
| 21:57 | 21:24 | 20:22 07:12-07:36/24 | 19:12 | 17:05 | 16:24
2] 05:16 05:48-06:08/20 | 05:54 | 06:44 07:40-08:05/25 | 07:33 18:08-18:28/20 | 08:19
| 21:56 | 21:23 | 20:20 07:12-07:35/23 | 19:10 | 16:24
3] 05:17 05:49-06:09/20 | 05:55 | 06:46 07:39-08:06/27 | 07:35 18:06-18:27/21 | 08:20
| 21:56 | 21:21 | 20:17 07:13-07:36/23 | 19:07 | 16:23
4] 05:17 05:48-06:08/20 | 05:57 | 06:47 07:38-08:06/28 | 07:37 18:06-18:28/22 | 08:22
| 21:55 | 21:19 | 20:15 07:14-07:34/20 | 19:05 | 16:23
5] 05:18 05:49-06:09/20 | 05:58 | 06:49 07:38-08:06/28 | 07:38 18:06-18:27/21 | 08:23
| 21:55 | 21:17 | 20:13 07:17-07:34/17 | 19:03 | 16:22
6] 05:19 05:50-06:09/19 | 06:00 | 06:50 07:37-08:05/28 | 07:40 18:06-18:27/21 | 08:24
| 21:54 | 21:16 | 20:10 07:17-07:32/15 | 19:00 | 16:22
7105:20 05:51-06:09/18 | 06:01 | 06:52 07:37-08:05/28 | 07:42 18:06-18:25/19 | 08:26
| 21:54 | 21:14 | 20:08 07:18-07:31/13 | 18:58 | 16:21
8] 05:21 05:52-06:09/17 | 06:03 | 06:54 07:37-08:05/28 | 07:44 18:07-18:24/17 | 08:27
| 21:53 | 21:12 | 20:06 07:21-07:28/7 | 18:56 | 16:21
9] 05:22 05:53-06:10/17 | 06:05 | 06:55 07:36-08:04/28 | 07:45 18:08-18:23/15 | 08:28
| 21:52 | 21:10 | 20:03 | 18:54 | 16:21
10 | 05:23 05:54-06:10/16 | 06:06 | 06:57 07:37-08:03/26 | 07:47 18:10-18:21/11 | 08:29
| 21:52 | 21:08 | 20:01 | 18:51 | 16:20
11 | 05:24 05:55-06:10/15 | 06:08 | 06:59 07:37-08:02/25 | 07:49 18:14-18:15/1 | 08:30
| 21:51 | 21:06 | 19:59 | 18:49 | 16:20
12 ] 05:25 05:56-06:09/13 | 06:09 | 07:00 07:38-08:01/23 | 07:50 | 08:31
| 21:50 | 21:04 | 19:56 | 18:47 | 16:20
13 | 05:26 05:57-06:09/12 | 06:11 | 07:02 07:38-07:58/20 | 07:52 | 08:32
| 21:49 | 21:02 | 19:54 | 18:45 | 16:20
14 ] 05:27 05:58-06:09/11 | 06:13 | 07:04 07:40-07:56/16 | 07:54 | 08:33
| 21:48 | 21:00 | 19:52 | 18:42 | 16:20
15 | 05:28 05:59-06:08/9 | 06:14 | 07:05 07:43-07:53/10 | 07:56 | 08:34
| 21:47 | 20:58 | 19:49 | 18:40 | 16:20
16 | 05:30 06:00-06:08/8 | 06:16 | 07:07 | 07:57 | 08:35
| 21:46 | 20:56 | 19:47 | 18:38 | 16:20
17 | 05:31 06:01-06:07/6 | 06:18 | 07:08 18:41-18:51/10 | 07:59 | 08:36
| 21:45 | 20:54 | 19:45 | 18:36 | 16:20
18] 05:32 06:02-06:05/3 | 06:19 | 07:10 18:38-18:52/14 | 08:01 | 08:37
| 21:44 | 20:52 | 19:42 | 18:34 | 16:21
19 | 05:33 | 06:21 | 07:12 18:37-18:54/17 | 08:03 | 08:37
| 21:43 | 20:50 | 19:40 | 18:31 | 16:21
20 | 05:35 | 06:23 | 07:13 18:36-18:55/19 | 08:04 | 08:38
| 21:42 | 20:48 | 19:38 | 18:29 | 16:21
21 | 05:36 | 06:24 | 07:15 18:34-18:54/20 | 08:06 | 08:38
| 21:40 | 20:46 | 19:35 | 18:27 | 16:22
22| 05:37 | 06:26 | 07:17 18:34-18:55/21 | 08:08 | 08:39
| 21:39 | 20:44 | 19:33 | 18:25 | 16:22
23 | 05:39 | 06:27 07:21-07:24/3 | 07:18 18:33-18:55/22 | 08:10 | 08:40
| 21:38 | 20:42 | 19:31 | 18:23 | 16:23
24 ] 05:40 | 06:29 07:17-07:28/11 | 07:20 18:33-18:54/21 | 08:12 | 08:40
| 21:37 | 20:40 | 19:28 | 18:21 | 16:23
25 | 05:42 | 06:31 07:16-07:30/14 | 07:22 18:33-18:53/20 | 07:13 | 08:40
| 21:35 | 20:37 | 19:26 | 17:19 | 16:24
26 | 05:43 | 06:32 07:14-07:30/16 | 07:23 18:34-18:53/19 | 07:15 | 08:41
| 21:34 | 20:35 | 19:24 | 17:17 | 16:25
27 | 05:44 | 06:34 07:13-07:31/18 | 07:25 18:33-18:51/18 | 07:17 | 08:41
| 21:32 | 20:33 | 19:21 | 17:15 | 16:25
28 | 05:46 | 06:36 07:49-07:58/9 | 07:27 18:14-18:24/10 | 07:19 | 08:41
| 21:31 ]20:31 07:12-07:33/21 | 19:19 18:35-18:49/14 | 17:13 | 16:26
29 | 05:47 | 06:37 07:46-08:01/15 | 07:28 18:12-18:26/14 | 07:21 | 08:41
| 21:29 | 20:29 07:12-07:35/23 | 19:17 18:37-18:47/10 | 17:11 | 16:27
30 | 05:49 | 06:39 07:44-08:03/19 | 07:30 18:09-18:27/18 | 07:22 | 08:41
| 21:28 | 20:26 07:11-07:35/24 | 19:14 | 17:09 | 16:28
31 | 05:50 | 06:41 07:42-08:04/22 | | 07:24 | 08:41
| 21:26 | 20:24 07:11-07:36/25 | | 17:07 | 16:29

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 243
Anzahl Minuten mit Schatten 264 220 773 188 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/3  WINAPRO «
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-10 - ENERCON E-92 2,3 MW 2350 92.0 !-! NH: 138,4 m (Ges:184,4 m) (36)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar [Mérz 1April IMai [Juni
1]08:41 14:27-14:57/30 | 08:14 15:03-15:35/32 | 07:20 | 07:09
| 16:30 | 17:18 | 18:10 | 20:05
2] 08:41 14:27-14:58/31 | 08:13 15:03-15:35/32 | 07:18 | 07:07
] 16:31 | 17:20 ] 18:12 | 20:06
3]08:41 14:27-14:57/30 | 08:11 15:03-15:34/31 | 07:16 07:45-07:53/8 | 07:05
| 16:32 | 17:22 | 18:14 | 20:08
4] 08:41 14:28-14:58/30 | 08:09 15:04-15:34/30 | 07:14 07:43-07:55/12 | 07:02
] 16:33 | 17:24 | 18:16 | 20:10
5] 08:41 14:28-14:59/31 | 08:08 15:06-15:34/28 | 07:12 07:42-07:56/14 | 07:00
| 16:35 | 17:26 | 18:18 | 20:12
6] 08:40 14:28-14:59/31 | 08:06 15:07-15:33/26 | 07:09 07:42-07:57/15 | 06:58
| 16:36 | 17:28 | 18:19 | 20:13
7108:40 14:29-15:00/31 | 08:04 15:08-15:31/23 | 07:07 07:40-07:56/16 | 06:55
| 16:37 | 17:29 | 18:21 | 20:15
8] 08:39 14:29-15:00/31 | 08:03 15:10-15:30/20 | 07:05 07:41-07:56/15 | 06:53
| 16:38 |17:31 | 18:23 | 20:17
9] 08:39 14:29-15:00/31 | 08:01 15:12-15:28/16 | 07:03 07:41-07:56/15 | 06:51
| 16:40 15:07-15:15/8 | 17:33 ] 18:25 | 20:19
10 | 08:38 14:30-15:02/32 | 07:59 15:15-15:24/9 | 07:00 07:41-07:54/13 | 06:49
| 16:41 15:06-15:18/12 | 17:35 | 18:26 | 20:20
11]08:38 14:31-15:02/31 | 07:57 | 06:58 07:42-07:53/11 | 06:46
| 16:43 15:05-15:20/15 | 17:37 | 18:28 | 20:22
12| 08:37 14:31-15:02/31 | 07:55 | 06:56 07:44-07:51/7 | 06:44
| 16:44 | 18:30 | 20:24
13 | 08:36 | 06:53 | 06:42
| 16:46 | 18:32 | 20:25
14| 08:36 14:32-15:24/52 B | 06:51 | 06:40
| 16:47 | 18:34 | 20:27
15| 08:35 14:32-15:26/54 | 07:49 | 06:49 ] 06:37
| 16:49 | 17:44 | 18:35 | 20:29
16 | 08:34 14:33-15:27/54 | 07:48 | 06:46 | 06:35
| 16:50 | 17:46 | 18:37 | 20:31
17 | 08:33 14:34-15:28/54 | 07:46 | 06:44 | 06:33
| 16:52 | 17:48 | 18:39 ] 20:32
18 | 08:32 14:35-15:29/54 | 07:44 | 06:42 | 06:31
| 16:53 | 17:50 | 18:41 | 20:34
19 | 08:31 14:36-15:30/54 | 07:42 | 06:39 | 06:29
| 16:55 | 17:52 | 18:42 | 20:36
20 | 08:30 14:36-15:30/54 | 07:39 1 06:37 | 06:27
| 16:57 | 17:54 | 18:44 | 20:37
21]08:29 14:37-15:31/54 | 07:37 ] 06:35 | 06:24
| 16:59 | 17:56 | 18:46 | 20:39
22 08:28 14:39-15:32/53 | 07:35 | 06:33 | 06:22
| 17:00 | 17:57 | 18:47 | 20:41
23] 08:27 14:39-15:32/53 | 07:33 | 06:30 | 06:20 06:48-06:55/7
| 17:02 | 17:59 | 18:49 | 20:43
24]08:25 14:41-14:59/18 | 07:31 | 06:28 | 06:18 06:46-06:56/10
| 17:04 15:00-15:33/33 | 18:01 | 18:51 | 20:44
25 08:24 14:44-14:58/14 | 07:29 | 06:26 | 06:16 06:44-06:57/13
| 17:05 15:00-15:34/34 | 18:03 | 18:53 | 20:46
26| 08:23 14:46-14:56/10 | 07:27 | 06:23 | 06:14 06:44-06:58/14
| 17:07 0-15:34/34 | 18:05 | 18:54 | 20:48
271 08:22 15:01-15:35/34 | 07:25 | 06:21 | 06:12 06:43-06:58/15
| 17:09 | 18:07 | 18:56 | 20:49
28| 08:20 15:00-15:35/35 | 07:23 | 06:19 | 06:10 06:43-06:58/15
| 17:11 | 18:08 | 18:58 | 20:51
29 ]08:19 15:01-15:35/34 | | 07:16 | 06:08 06:43-06:57/14
117:13 | | 20:00 | 20:53
30| 08:17 15:01-15:35/34 | | 07:14 | 06:06 06:43-06:57/14
|17:15 | | 20:01 | 20:54
31]08:16 15:01-15:35/34 | | 07:12 |
| 17:16 | | 20:03 |
Sonnenscheinstunden | 258 | 277 | 367 | 416
Anzahl Minuten mit Schatten 1324 247 126 102

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-10 - ENERCON E-92 2,3 MW 2350 92.0 !-! NH: 138,4 m (Ges:184,4 m) (36)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli lAugust | SeptembgiOktober INovember |Dezember
1]05:15 | 05:52 | 06:42 | 07:32 | 07:26 14:44-14:55/11 | 08:17 14:13-14:44/31
| 21:56 | 21:24 | 20:22 | 19:12 | 17:05 | 16:24 14:47-15:02/15
2]05:16 | 05:54 106:44 | 07:33 08:22-08:31/9 | 07:28 14:41-14:58/17 | 08:19 14:12-14:44/32
| 21:56 | 21:23 | 20:20 | 19:10 B | 16:24 14:48-15:01/13
3]05:17 | 05:55 | 06:46 | 07:35 08:19-08:32/13 14:39-15:00/21 | 08:20 14:13-14:45/32
| 21:56 | 21:21 | 20:17 | 19:07 | 16:23 14:51-15:00/9
4105:17 | 05:57 1 06:47 | 07:37 08:18-08:32/14 14:37-15:01/24 | 08:22 14:13-14:44/31
|21:55 | 21:19 120:15 | 19:05 | 16:23
5] 05:18 | 05:58 | 06:49 | 07:38 08:18-08:33/15 14:36-15:03/27 | 08:23 14:14-14:45/31
|21:55 | 21:17 120:13 | 19:03 | 16:22
6 | 05:19 | 06:00 | 06:50 | 07:40 08:17-08:33/16 14:35-15:04/29 | 08:24 14:14-14:45/31
|21:54 | 21:16 120:10 | 19:00 | 16:22
7] 05:20 | 06:01 | 06:52 | 07:42 08:16-08:32/16 14:35-15:04/29 | 08:25 14:14-14:45/31
|21:54 | 21:14 120:08 | 18:58 | 16:21
8] 05:21 | 06:03 | 06:54 | 07:44 08:17-08:31/14 14:34-15:05/31 | 08:27 14:16-14:46/30
121:53 | 21:12 120:06 | 18:56 | 16:21
9] 05:22 | 06:05 06:56-07:02/6 | 06:55 | 07:45 08:18-08:31/13 14:34-15:06/32 | 08:28 14:16-14:46/30
|21:52 | 21:10 120:03 | 18:53 | 16:21
10 | 05:23 | 06:06 06:53-07:03/10 | 06:57 | 07:47 08:19-08:29/10 14:33-15:06/33 | 08:29 14:16-14:47/31
|21:52 | 21:08 120:01 | 18:51 | 16:20
11| 05:24 | 06:08 06:53-07:05/12 | 06:59 | 07:49 08:21-08:25/4 14:33-15:07/34 | 08:30 14:17-14:47/30
|21:51 | 21:06 119:59 | 18:49 | 16:20
12 ] 05:25 | 06:09 06:51-07:05/14 | 07:00 | 07:50 14:33-15:07/34 | 08:31 14:17-14:47/30
121:50 | 21:04 119:56 | 18:47 | 16:20
13 | 05:26 | 06:11 06:51-07:05/14 | 07:02 | 07:52 14:32-15:06/34 | 08:32 14:18-14:47/29
|21:49 | 21:02 119:54 | 18:45 | 16:20
14 ] 05:27 | 06:13 06:51-07:06/15 | 07:04 | 07:54 14:32-15:07/35 | 08:33 14:18-14:48/30
| 21:48 | 21:00 119:52 | 18:42 | 16:20
15 | 05:28 | 06:14 06:50-07:05/15 | 07:05 | 07:56 14:33-15:07/34 | 08:34 14:19-14:48/29
|21:47 | 20:58 119:49 | 18:40 | 16:20
16 | 05:30 | 06:16 06:51-07:05/14 | 07:07 | 07:57 14:19-14:29/10 | 08:35 14:19-14:49/30
|21:46 | 20:56 119:47  |18:38 14:33-15:07/34 | 16:20
17 | 05:31 | 06:18 06:50-07:04/14 | 07:08 | 07:59 14:17-14:31/14 | 08:36 14:20-14:49/29
|21:45 | 20:54 119:45 | 18:36 14:33-15:07/34 | 16:20
18 | 05:32 | 06:19 06:51-07:04/13 | 07:10 | 08:01 14:15-14:33/18 | 08:36 14:21-14:50/29
|21:44 | 20:52 119:42 | 18:34 14:34-15:07/33 | 16:21
19 | 05:33 | 06:21 06:52-07:02/10 | 07:12 | 08:03 14:14-15:07/53 | 08:37 14:21-14:50/29
21:43 | 20:50 119:40 | 18:31 | 16:21
20 | 05:35 | 06:23 06:54-07:00/6 | 07:13 | 08:04 14:14-15:07/53 | 08:38 14:22-14:51/29
|21:42 | 20:48 119:38 | 18:29 | 16:21
21 | 05:36 | 06:24 | 07:15 | 08:06 14:13-15:07/54 | 08:38 14:22-14:51/29
|21:40 | 20:46 119:35 | 18:27 | 16:22
22| 05:37 | 06:26 | 07:17 | 08:08 14:12-15:06/54 | 08:39 14:23-14:52/29
121:39 | 20:44 119:33 | 18:25 | 16:22
23 | 05:39 | 06:27 | 07:18 | 08:10 14:12-15:06/54 | 08:39 14:23-14:52/29
121:38 | 20:42 119:31 | 18:23 | 16:23
24 ] 05:40 | 06:29 | 07:20 | 08:12 14:12-15:06/54 | 08:40 14:24-14:53/29
121:36 | 20:40 119:28 | 18:21 ] 16:23
25 | 05:42 | 06:31 | 07:22 | 07:13 14:12-15:06/54 | 08:40 14:24-14:53/29
121:35 | 20:37 119:26 | 17:19 | 16:24
26 | 05:43 | 06:32 | 07:23 | 07:15 14:12-15:06/54 | 08:41 14:24-14:53/29
121:34  |20:35 119:24 | 17:17 | 16:24
27 | 05:44 | 06:34 | 07:25 | 07:17 14:11-15:05/54 | 08:41 14:24-14:54/30
121:32 | 20:33 119:21 | 17:15 | 16:25
28 | 05:46 | 06:36 | 07:27 | 07:19 14:12-15:04/52 | 08:41 14:25-14:54/29
121:31 | 20:31 119:19 | 17:13 | 16:26
29 | 05:47 | 06:37 | 07:28 | 07:21 14:12-14:43/31 | 08:41 14:25-14:55/30
121:29 | 20:29 119:16 | 17:11 14:44-15:04/20 | 16:27
30 | 05:49 | 06:39 | 07:30 | 07:22 14:12-14:43/31 | 08:41 14:25-14:55/30
| 21:28 | 20:26 | 19:14 | 17:09 14:45-15:03/18 | 16:28
31]05:50 | 06:41 | | 07:24 ] 08:41 14:26-14:56/30
|21:26 | 20:24 | | 17:07 | 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 243
Anzahl Minuten mit Schatten 0 143 0 124 1204 964

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-11 - ENERCON E-92 2,3 MW 2350 92.0 !-! NH: 138,4 m (Ges:184,4 m) (37)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

lJanuar |Februar 1 April I Mai 1Juni
1]08:41 | 08:14 17:04-17:15/11 | 07:09 08:01-08:21/20 | 06:04 | 05:18 06:07-06:32/25
116:30 | 17:18 17:23-17:34/11 | 20:05 | 20:56 | 21:42
2] 08:41 | 08:13 17:06-17:13/7 | 07:07 08:02-08:20/18 | 06:02 | 05:17 06:07-06:32/25
116:31 | 17:20 17:21-17:36/15 | 20:07 | 20:58 | 21:44
3]08:41 | 08:11 08:15-08:28/13 | 07:05 08:02-08:18/16 | 06:00 | 05:17 06:08-06:32/24
| 16:32 | 17:22 17:20-17:36/16 | 20:08 | 21:00 | 21:45
4] 08:41 | 08:09 08:12-08:31/19 | 07:02 08:04-08:16/12 | 05:58 | 05:16 06:08-06:32/24
116:33 | 17:24 17:19-17:37/18 | 20:10 | 21:01 | 21:46
5] 08:41 | 08:08 08:11-08:33/22 | 07:00 08:07-08:13/6 | 05:56 | 05:15 06:09-06:32/23
116:35 | 17:26 17:19-17:37/18 | 20:12 | 21:03 | 21:47
6 | 08:40 | 08:06 08:09-08:35/26 | 06:58 | 05:55 | 05:15 06:09-06:32/23
| 16:36 | 17:28 17:19-17:37/18 | 20:13 | 21:05 | 21:48
7] 08:40 | 08:04 08:07-08:35/28 | 06:55 | 05:53 | 05:14 06:10-06:32/22
116:37 | 17:29 17:18-17:36/18 | 20:15 | 21:06 | 21:49
8] 08:40 | 08:03 08:06-08:36/30 | 06:53 | 05:51 | 05:13 06:10-06:31/21
| 16:38 |17:31 17:19-17:36/17 | 20:17 | 21:08 | 21:50
9 08:39 | 08:01 08:06-08:36/30 | 06:51 | 05:49 | 05:13 06:11-06:31/20
116:40 | 17:33 17:20-17:35/15 | 20:19 | 21:10 | 21:50
10 | 08:38 | 07:59 08:04-08:36/32 | 06:49 | 05:48 | 05:12 06:10-06:30/20
| 16:41 |17:35 17:20-17:33/13 | 20:20 | 21:11 | 21:51
11 08:38 | 07:57 08:04-08:36/32 | 06:46 | 05:46 | 05:12 06:11-06:30/19
| 16:43 | 17:37 17:23-17:30/7 | 20:22 | 21:13 | 21:52
12| 08:37 | 07:55 08:04-08:36/32 | 06:44 | 05:44 | 05:12 06:12-06:30/18
116:44 | 17:39 | 20:24 | 21:14 | 21:53
13 08:37 | 07:53 08:03-08:35/32 | 06:42 | 05:42 | 05:11 06:12-06:30/18
|16:46 | 17:41 | 20:25 | 21:16 | 21:53
14| 08:36 | 07:51 08:03-08:35/32 | 06:40 | 05:41 | 05:11 06:13-06:30/17
| 16:47 | 17:43 | 20:27 | 21:18 | 21:54
15 08:35 | 07:50 08:04-08:35/31 | 06:38 | 05:39 06:19-06:25/6 | 05:11 06:14-06:29/15
116:49 | 17:44 | 20:29 | 21:19 | 21:54
16 | 08:34 | 07:48 08:03-08:33/30 | 06:35 | 05:38 06:16-06:27/11 | 05:11 06:13-06:29/16
| 16:50 | 17:46 | 20:31 | 21:21 | 21:55
171 08:33 | 07:46 08:04-08:33/29 | 06:33 | 05:36 06:15-06:28/13 | 05:11 06:14-06:28/14
116:52 | 17:48 | 20:32 | 21:22 | 21:55
18 | 08:32 | 07:44 08:05-08:32/27 | 06:31 | 05:35 06:12-06:30/18 | 05:11 06:14-06:28/14
|16:54 | 17:50 | 20:34 | 21:24 | 21:56
19| 08:31 | 07:42 17:06-17:15/9 08:05-08:30/25 | 06:29 | 05:33 06:10-06:30/20 | 05:11 06:15-06:29/14
116:55 | 17:52 07:19-07:23/4 | 20:36 | 21:25 | 21:56
20 | 08:30 | 07:40 17:04-17:17/13 08:06-08:28/22 | 06:27 | 05:32 06:09-06:31/22 | 05:11 06:15-06:29/14
| 16:57 | 17:54 07:15-07:27/12 | 20:37 | 21:27 | 21:57
2108:29 | 07:37 17:03-17:18/15 08:08-08:26/18 | 06:24 | 05:31 06:08-06:31/23 | 05:11 06:15-06:29/14
116:59 | 17:56 07:13-07:29/16 | 20:39 | 21:28 | 21:57
22]08:28 | 07:35 17:02-17:18/16 08:11-08:22/11 | 06:22 | 05:29 06:08-06:32/24 | 05:11 06:15-06:29/14
| 17:00 | 17:58 07:11-07:29/18 | 20:41 | 21:30 | 21:57
23] 08:27 | 07:33 17:01-17:19/18 07:09-07:30/21 | 06:20 | 05:28 06:08-06:32/24 | 05:11 06:15-06:29/14
| 17:02 | 17:59 | 20:43 | 21:31 | 21:57
24 ] 08:25 | 07:31 17:01-17:19/18 07:07-07:30/23 | 06:18 | 05:27 06:07-06:32/25 | 05:12 06:16-06:30/14
117:04 | 18:01 | 20:44 | 21:32 | 21:57
25| 08:24 | 07:29 17:01-17:19/18 07:04-07:30/26 | 06:16 | 05:26 06:06-06:32/26 | 05:12 06:16-06:30/14
117:06 | 18:03 | 20:46 | 21:34 | 21:57
26 | 08:23 | 07:27 17:01-17:19/18 07:03-07:30/27 | 06:14 | 05:24 06:06-06:32/26 | 05:13 06:16-06:32/16
117:07 | 18:05 | 20:48 | 21:35 | 21:57
27 ] 08:22 | 07:25 17:01-17:18/17 07:03-07:29/26 | 06:12 | 05:23 06:06-06:32/26 | 05:13 06:16-06:32/16
117:09 | 18:07 | 20:49 | 21:36 | 21:57
28| 08:20 | 07:23 17:02-17:17/15 07:01-07:28/27 | 06:10 | 05:22 06:06-06:32/26 | 05:13 06:15-06:32/17
|17:11 | 18:09 17:26-17:32/6 | 20:51 | 21:38 | 21:57
29 ] 08:19 | 08:01-08:27/26 | 06:08 | 05:21 06:07-06:33/26 | 05:14 06:16-06:33/17
117:13 | | 20:53 | 21:39 | 21:57
30 | 08:17 | 08:01-08:26/25 | 06:06 | 05:20 06:07-06:33/26 | 05:15 06:16-06:34/18
117:15 | | 20:55 | 21:40 | 21:57
31]08:16 | 08:01-08:23/22 | | 05:19 06:07-06:33/26 |
117:16 | | | 21:41 |
Sonnenscheinstunden | 258 | 277 | 416 | 486 | 500
Anzahl Minuten mit Schatten 0 163 978 72 368 540

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/33  WINAPRO «
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-11 - ENERCON E-92 2,3 MW 2350 92.0 !-! NH: 138,4 m (Ges:184,4 m) (37)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli JAugust | September | Oktober INovembefDezember
1]05:15 06:15-06:34/19 | 05:52 | 06:42 | 07:32 08:43-09:15/32 | 07:26 | 08:17
| 21:57 |21:24 | 20:22 | 19:12 117:05 | 16:24
2]05:16 06:16-06:35/19 | 05:54 | 06:44 | 07:33 08:43-09:15/32 | 07:28 | 08:19
| 21:56 121:23 | 20:20 | 19:10 18:04-18:07/3 | 17:03 | 16:24
3]05:17 06:16-06:36/20 | 05:55 | 06:46 | 07:35 08:42-09:14/32 | 07:30 | 08:20
| 21:56 | 21:21 | 20:17 | 19:07 17:59-18:10/11 | 17:02 | 16:23
4]05:17 06:15-06:36/21 | 05:57 | 06:47 | 07:37 08:42-09:14/32 | 07:31 | 08:22
| 21:55 | 21:19 | 20:15 | 19:05 17:57-18:11/14 | 17:00 | 16:23
5] 05:18 06:15-06:37/22 | 05:58 | 06:49 | 07:38 08:43-09:13/30 | 07:33 | 08:23
| 21:55 | 21:17 | 20:13 | 19:03 17:56-18:12/16 | 16:58 | 16:22
6] 05:19 06:15-06:38/23 | 06:00 | 06:50 | 07:40 08:44-09:12/28 | 07:35 | 08:24
| 21:54 121:16 | 20:10 | 19:00 17:55-18:13/18 |16:56 | 16:22
7105:20 06:15-06:38/23 | 06:01 | 06:52 08:02-08:08/6 | 07:42 08:44-09:10/26 | 07:37 | 08:26
| 21:54 | 21:14 | 20:08 | 18:58 17:54-18:12/18 | 16:55 | 16:21
8] 05:21 06:15-06:39/24 | 06:03 | 06:54 07:59-08:11/12 | 07:44 08:45-09:09/24 | 07:39 | 08:27
| 21:53 |21:12 | 20:06 | 18:56 17:54-18:12/18 |16:53 | 16:21
9] 05:22 06:16-06:40/24 | 06:05 | 06:55 07:56-08:12/16 | 07:45 08:46-09:07/21 | 07:40 | 08:28
| 21:52 | 21:10 | 20:03 | 18:54 17:54-18:12/18 | 16:51 | 16:21
10 | 05:23 06:16-06:40/24 | 06:06 | 06:57 07:55-08:13/18 | 07:47 08:49-09:05/16 | 07:42 | 08:29
| 21:52 | 21:08 | 20:01 | 18:51 17:54-18:12/18 | 16:50 | 16:20
11 | 05:24 06:16-06:41/25 | 06:08 | 06:59 07:53-08:13/20 | 07:49 08:51-09:00/9 | 07:44 | 08:30
| 21:51 121:06 | 19:59 | 18:49 17:54-18:10/16 |16:48 | 16:20
12 ] 05:25 06:16-06:41/25 | 06:10 | 07:00 07:53-08:15/22 | 07:50 17:38-17:47/9 | 07:46 | 08:31
| 21:50 | 21:04 | 19:56 | 18:47 17:55-18:09/14 | 16:46 | 16:20
13 | 05:26 06:16-06:41/25 | 06:11 | 07:02 07:53-08:17/24 | 07:52 17:36-17:49/13 | 07:48 | 08:32
| 21:49 121:02 | 19:54 | 18:45 17:57-18:07/10 |16:45 | 16:20
14 ] 05:27 06:16-06:41/25 | 06:13 | 07:04 07:52-08:17/25 | 07:54 17:35-17:50/15 | 07:49 | 08:33
| 21:48 121:00 | 19:52 | 18:42 ]16:43 | 16:20
15 | 05:28 06:16-06:42/26 | 06:14 | 07:05 07:52-08:18/26 | 07:56 17:34-17:51/17 | 07:51 | 08:34
| 21:47 120:58 | 19:49 | 18:40 |16:42 | 16:20
16 | 05:30 06:16-06:42/26 | 06:16 | 07:07 07:51-08:18/27 | 07:57 17:33-17:50/17 | 07:53 | 08:35
| 21:46 120:56 | 19:47 | 18:38 ]16:40 | 16:20
17 | 05:31 06:16-06:42/26 | 06:18 | 07:08 07:52-08:18/26 | 07:59 17:32-17:51/19 | 07:55 | 08:36
| 21:45 120:54 | 19:45 | 18:36 116:39 | 16:20
18] 05:32 06:16-06:42/26 | 06:19 | 07:10 07:53-08:18/25 | 08:01 17:32-17:50/18 | 07:56 | 08:37
| 21:44 120:52 | 19:42 | 18:34 ]16:38 | 16:21
19 | 05:33 06:17-06:42/25 | 06:21 | 07:12 07:53-08:17/24 | 08:03 17:33-17:50/17 | 07:58 | 08:37
| 21:43 120:50 | 19:40 | 18:31 116:36 | 16:21
20 | 05:35 06:17-06:42/25 | 06:23 | 07:13 07:55-08:17/22 | 08:04 17:33-17:49/16 | 08:00 | 08:38
| 21:42 120:48 | 19:38 | 18:29 ]16:35 | 16:21
21| 05:36 06:17-06:42/25 | 06:24 | 07:15 08:57-09:06/9 | 08:06 17:34-17:48/14 | 08:02 | 08:38
| 21:40 120:46 | 19:35 07:56-08:15/19 | 18:27 116:34 | 16:22
22 ]| 05:37 06:18-06:41/23 | 06:26 | 07:17 08:54-09:10/16 | 08:08 17:35-17:47/12 | 08:03 | 08:39
| 21:39 120:44 | 19:33 07:57-08:14/17 | 18:25 ]16:33 | 16:22
23| 05:39 06:19-06:42/23 | 06:27 | 07:18 08:52-09:12/20 | 08:10 17:38-17:45/7 | 08:05 | 08:40
| 21:38 120:42 | 19:31 07:59-08:12/13 | 18:23 116:32 | 16:23
24 ] 05:40 06:20-06:41/21 | 06:29 | 07:20 08:49-09:13/24 | 08:12 | 08:07 | 08:40
| 21:37 120:40 | 19:28 08:01-08:08/7 | 18:21 16:31 | 16:23
25| 05:42 06:21-06:40/19 | 06:31 | 07:22 08:48-09:14/26 | 07:13 | 08:08 | 08:40
| 21:35 120:37 | 19:26 | 17:19 116:30 | 16:24
26 | 05:43 06:24-06:40/16 | 06:32 | 07:23 08:47-09:15/28 | 07:15 | 08:10 | 08:41
| 21:34 120:35 | 19:24 | 17:17 ]16:29 | 16:25
27| 05:45 06:26-06:38/12 | 06:34 | 07:25 08:45-09:15/30 | 07:17 ]08:11 | 08:41
| 21:32 120:33 | 19:21 | 17:15 116:28 | 16:25
28 | 05:46 06:27-06:36/9 | 06:36 | 07:27 08:44-09:15/31 | 07:19 | 08:13 | 08:41
| 21:31 120:31 | 19:19 | 17:13 |16:27 | 16:26
29 | 05:47 06:32-06:33/1 | 06:37 | 07:28 08:44-09:16/32 | 07:21 | 08:14 | 08:41
| 21:29 120:29 | 19:17 | 17:11 116:26 | 16:27
30 | 05:49 106:39 | 07:30 08:43-09:15/32 | 07:22 |08:16 | 08:41
| 21:28 120:26 | 19:14 | 17:09 |16:25 | 16:28
31 05:51 106:41 | | 07:24 | ] 08:41
| 21:26 12024 | | 17:07 | | 16:29

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 265 | 243
Anzahl Minuten mit Schatten 622 0 597 630 0 0

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-12 - ENERCON E-82 E2 2300 82.0 !O! NH: 138,4 m (Ges:179,4 m) (38)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April [Juni
1]08:41 | 08:14 | 07:20 | 07:09 19:11-19:27/16 06:51-07:09/18 | 05:18 07:02-07:41/39
116:30 | 17:18 | 18:10 | 20:05 | 21:42
2] 08:41 | 08:13 | 07:18 | 07:07 19:11-19:27/16 06:50-07:10/20 | 05:17 07:02-07:41/39
116:31 | 17:20 | 18:12 | 20:07 | 21:44
3] 08:41 | 08:11 | 07:16 | 07:05 19:11-19:26/15 06:49-07:10/21 | 05:17 07:02-07:42/40
116:32 | 17:22 | 18:14 | 20:08 | 21:45
4] 08:41 | 08:09 | 07:14 | 07:02 19:11-19:25/14 06:46-07:10/24 | 05:16 07:02-07:41/39
116:33 | 17:24 | 18:16 | 20:10 | 21:46
5] 08:41 | 08:08 | 07:12 | 07:00 19:12-19:24/12 06:43-07:10/27 | 05:15 07:03-07:42/39
116:35 | 17:26 | 18:18 | 20:12 | 21:47
6 | 08:40 | 08:06 | 07:09 | 06:58 19:13-19:22/9 06:43-07:11/28 | 05:15 07:03-07:42/39
]16:36 | 17:28 | 18:19 | 20:13 | 21:48
7] 08:40 | 08:04 | 07:07 | 06:56 06:41-07:10/29 | 05:14 07:04-07:42/38
116:37 | 17:29 | 18:21 | 20:15 | 21:49
8| 08:40 | 08:03 | 07:05 | 06:53 07:16-07:26/10 | 05:13 07:03-07:42/39
]16:38 | 17:31 | 18:23 | 20:17 06:40-07:10/30 | 21:50
9] 08:39 | 08:01 | 07:03 | 06:51 07:13-07:29/16 | 05:13 07:04-07:42/38
| 16:40 | 17:33 | 18:25 | 20:19 06:40-07:10/30 | 21:50
10]08:39 | 07:59 | 07:00 | 06:49 07:10-07:31/21 | 05:12 07:04-07:41/37
| 16:41 | 17:35 | 18:27 | 20:20 06:40-07:09/29 | 21:51
11| 08:38 | 07:57 | 06:58 | 06:46 06:40-07:33/53 | 05:12 07:04-07:42/38
|16:43 | 17:37 | 18:28 | 20:22 | 21:52
12 ] 08:37 | 07:55 | 06:56 | 06:44 06:39-07:34/55 | 05:12 07:05-07:42/37
|16:44 | 17:39 | 18:30 | 20:24 | 21:53
13| 08:37 | 07:53 | 06:53 | 06:42 06:40-07:36/56 | 05:11 07:05-07:42/37
|16:46 | 17:41 | 18:32 | 20:25 | 21:53
14 ] 08:36 | 07:51 | 06:51 | 06:40 06:39-07:36/57 | 05:11 07:06-07:43/37
| 16:47 | 17:43 | 18:34 | 20:27 | 21:54
15 | 08:35 | 07:50 | 06:49 | 06:38 06:40-07:37/57 | 05:11 07:05-07:42/37
116:49 | 17:44 | 18:35 | 20:29 | 21:55
16 | 08:34 | 07:48 | 06:47 | 06:35 07:04-07:37/33 | 05:11 07:05-07:42/37
116:50 | 17:46 | 18:37 | 20:31 06:39-07:02/23 | 21:55
17 | 08:33 | 07:46 | 06:44 | 06:33 07:03-07:38/35 | 05:11 07:06-07:42/36
|16:52 | 17:48 | 18:39 | 20:32 06:40-07:01/21 | 21:55
18 ] 08:32 | 07:44 | 06:42 | 06:31 07:03-07:39/36 | 05:11 07:06-07:42/36
116:53 | 17:50 | 18:41 | 20:34 06:41-07:01/20 | 21:56
19 | 08:31 | 07:42 | 06:40 | 06:29 07:02-07:39/37 | 05:11 07:07-07:43/36
116:55 | 17:52 | 18:42 | 20:36 06:41-06:59/18 | 21:56
20 | 08:30 | 07:40 | 06:37 18:00-18:09/9 | 06:27 07:02-07:39/37 | 05:11 07:07-07:43/36
|16:57 | 17:54 | 18:44 | 20:37 06:42-06:59/17 | 21:57
21]08:29 | 07:37 | 06:35 17:58-18:11/13 | 06:24 07:02-07:40/38 | 05:11 07:07-07:43/36
116:59 | 17:56 | 18:46 | 20:39 06:43-06:59/16 | 21:57
221 08:28 | 07:35 | 06:33 17:57-18:11/14 | 06:22 07:02-07:40/38 | 05:11 07:07-07:43/36
|17:00  |17:58 | 18:48 | 20:41 06:44-06:58/14 | 21:57
23 | 08:27 | 07:33 | 06:30 17:56-18:11/15 | 06:20 07:01-07:40/39 | 05:11 07:07-07:43/36
117:02 | 17:59 | 18:49 | 20:43 06:45-06:57/12 | 21:57
241 08:26 | 07:31 | 06:28 17:56-18:12/16 | 06:18 07:01-07:40/39 | 05:12 07:08-07:44/36
|17:04  |18:01 | 18:51 | 20:44 06:46-06:54/8 | 21:57
25| 08:24 | 07:29 | 06:26 17:55-18:11/16 | 06:16 07:01-07:40/39 | 05:12 07:08-07:44/36
| 17:06 | 18:03 18:53 | 20:46 06:49-06:52/3 | 21:57

|

26 | 08:23 | 07:27 | 06:23 17:56-18:10/14 | 06:14 07:01-07:40/39 | 05:12 07:07-07:44/37
117:07 ] 18:05 | 18:54 | 20:48 | 21:57

271 08:22 | 07:25 | 06:21 17:56-18:09/13 | 06:12 07:01-07:41/40 | 05:13 07:08-07:45/37
117:09 | 18:07 | 18:56 | 20:49 | 21:57

28 | 08:20 | 07:23 | 06:19 17:57-18:07/10 | 06:10 06:56-07:04/8 07:01-07:41/40 | 05:13 07:08-07:45/37
]17:11 | 18:09 | 18:58 18:18-18:22/4 | 20:51 | 21:57

29 | 08:19 | | 07:16 19:00-19:03/3 | 06:08 06:54-07:06/12 07:02-07:42/40 | 05:14 07:08-07:45/37
117:13 | ] 20:00 19:15-19:25/10 | 20:53 | 21:57

30 | 08:17 | | 07:14 19:14-19:26/12 | 06:06 06:52-07:07/15 07:02-07:42/40 | 05:15 07:09-07:46/37
|17:15 | | 20:01 | 20:55 | 21:57

31]08:16 | | 07:12 19:12-19:26/14 | 07:02-07:41/39 |
117:16 | | 20:03 | |

Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500
Anzahl Minuten mit Schatten 0 0 163 117 1342 1119

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-12 - ENERCON E-82 E2 2300 82.0 !O! NH: 138,4 m (Ges:179,4 m) (38)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli lAugust | September | Oktober |NovembefDezember
1]05:15 07:08-07:46/38 | 05:52 06:50-07:44/54 | 06:42 | 07:32 | 07:26 | 08:17
| 21:57 | 21:24 | 20:22 |19:12 | 17:05 | 16:24
2]05:16 07:09-07:47/38 | 05:54 06:50-07:42/52 | 06:44 |07:33 | 07:28 | 08:19
| 21:56 | 21:23 | 20:20 |19:10 | 17:03 | 16:24
3] 05:17 07:09-07:47/38 | 05:55 07:22-07:41/19 | 06:46 | 07:35 | 07:30 | 08:20
| 21:56 | 21:21 06:50-07:20/30 | 20:17 | 19:07 | 17:02 | 16:23
4] 05:17 07:09-07:47/38 | 05:57 | 06:47 |07:37 | 07:31 | 08:22
| 21:55 | 21:19 06:50-07:19/29 | 20:15 | 19:05 | 17:00 | 16:23
5] 05:18 07:09-07:47/38 | 05:58 07:28-07:34/6 | 06:49 | 07:38 | 07:33 | 08:23
| 21:55 | 21:17 06:51-0 | 20:13 |19:03 | 16:58 | 16:22
6] 05:19 07:09-07:48/39 | 06:00 06:51-07:20/29 | 06:50 19:09-19:18/9 | 07:40 | 07:35 | 08:24
| 21:54 | 21:16 | 20:10 |19:00 | 16:56 | 16:22
7105:20 07:09-07:48/39 | 06:01 06:53-07:20/27 | 06:52 19:07-19:19/12 | 07:42 | 07:37 | 08:26
| 21:54 | 21:14 | 20:08 |18:58 | 16:55 | 16:21
8 05:21 07:10-07:49/39 | 06:03 06:53-07:19/26 | 06:54 19:05-19:19/14 | 07:44 | 07:39 | 08:27
| 21:53 | 21:12 | 20:06 |18:56 | 16:53 | 16:21
9] 05:22 07:10-07:49/39 | 06:05 06:56-07:19/23 | 06:55 19:05-19:20/15 | 07:45 | 07:40 | 08:28
| 21:52 | 21:10 | 20:03 |18:54 | 16:51 | 16:21
10 | 05:23 07:10-07:49/39 | 06:06 06:58-07:18/20 | 06:57 19:05-19:20/15 | 07:47 | 07:42 | 08:29
| 21:52 | 21:08 | 20:01 | 18:51 | 16:50 | 16:20
11 | 05:24 07:10-07:50/40 | 06:08 06:59-07:18/19 | 06:59 19:04-19:19/15 | 07:49 | 07:44 | 08:30
| 21:51 | 21:06 | 19:59 |18:49 | 16:48 | 16:20
12 ] 05:25 07:10-07:50/40 | 06:10 06:59-07:16/17 | 07:00 19:04-19:19/15 | 07:50 | 07:46 | 08:31
| 21:50 | 21:04 | 19:56 | 18:47 | 16:46 | 16:20
13 | 05:26 07:10-07:50/40 | 06:11 07:01-07:16/15 | 07:02 19:04-19:17/13 | 07:52 | 07:48 | 08:32
| 21:49 | 21:02 | 19:54 |18:45 | 16:45 | 16:20
14 ] 05:27 07:10-07:50/40 | 06:13 07:03-07:14/11 | 07:04 19:05-19:16/11 | 07:54 | 07:49 | 08:33
| 21:48 | 21:00 | 19:52 |18:42 | 16:43 | 16:20
15 | 05:28 07:10-07:50/40 | 06:14 07:05-07:10/5 | 07:05 18:48-18:57/9 | 07:56 | 07:51 | 08:34
| 21:47 | 20:58 119:49 19:08-19:13/5 | 18:40 | 16:42 | 16:20
16 | 05:30 07:10-07:50/40 | 06:16 | 07:07 18:45-18:57/12 | 07:57 | 07:53 | 08:35
| 21:46 | 20:56 | 19:47 |18:38  |16:40 | 16:20
17 | 05:31 07:10-07:50/40 | 06:18 | 07:09 18:44-18:58/14 | 07:59 | 07:55 | 08:36
| 21:45 | 20:54 | 19:45 |18:36 | 16:39 | 16:20
18] 05:32 07:10-07:50/40 | 06:19 | 07:10 18:43-18:58/15 | 08:01 | 07:56 | 08:37
| 21:44 | 20:52 | 19:42 |18:34  |16:38 | 16:21
19 | 05:33 07:11-07:51/40 | 06:21 | 07:12 18:42-18:58/16 | 08:03 | 07:58 | 08:37
| 21:43 06:57-07:04/7 | 20:50 | 19:40 |18:31 | 16:36 | 16:21
20 | 05:35 07:11-07:50/39 | 06:23 | 07:13 18:42-18:58/16 | 08:04 | 08:00 | 08:38
| 21:42 06:55-07:06/11 | 20:48 | 19:38 |18:29  |16:35 | 16:21
21| 05:36 07:11-07:50/39 | 06:24 | 07:15 18:42-18:57/15 | 08:06 | 08:02 | 08:39
| 21:41 06:54-07:07/13 | 20:46 ] 19:35 |18:27 | 16:34 | 16:22
22 ] 05:37 07:11-07:50/39 | 06:26 | 07:17 18:43-18:56/13 | 08:08 | 08:03 | 08:39
| 21:39 06:53-07:08/15 | 20:44 | 19:33 |18:25  |16:33 | 16:22
23| 05:39 07:12-07:50/38 | 06:27 | 07:18 18:44-18:54/10 | 08:10 | 08:05 | 08:40
| 21:38 06:53-07:09/16 | 20:42 | 19:31 |18:23 | 16:32 | 16:23
24 ] 05:40 07:13-07:50/37 | 06:29 | 07:20 18:46-18:50/4 | 08:12 | 08:07 | 08:40
| 21:37 06:52-07:10/18 | 20:40 | 19:28 |18:21  |16:31 | 16:23
25| 05:42 07:13-07:49/36 | 06:31 | 07:22 ]07:13 | 08:08 | 08:40
| 21:35 06:51-07:10/19 | 20:37 | 19:26 |17:19 | 16:30 | 16:24
26 | 05:43 07:14-07:49/35 | 06:32 | 07:23 | 07:15 | 08:10 | 08:41
| 21:34 06:51-07:11/20 | 20:35 | 19:24 |17:17 | 16:29 | 16:25
27 ] 05:45 07:14-07:48/34 | 06:34 | 07:25 | 07:17 | 08:11 | 08:41
| 21:32 06:50-07:11/21 | 20:33 | 19:21 |17:15 | 16:28 | 16:25
28| 05:46 07:14-07:47/33 | 06:36 | 07:27 |07:19 | 08:13 | 08:41
| 21:31 06:50-07:13/23 | 20:31 | 19:19 |17:13 | 16:27 | 16:26
29 | 05:47 06:50-07:47/57 | 06:37 | 07:28 | 07:21 | 08:14 | 08:41
| 21:29 | 20:29 | 19:17 |17:11 | 16:26 | 16:27
30 | 05:49 06:49-07:46/57 | 06:39 1 07:30 |07:22 | 08:16 | 08:41
| 21:28 | 20:26 | 19:14 |17:09  |16:25 | 16:28
31| 05:51 06:50-07:46/56 | 06:41 | | 07:24 | | 08:41
| 21:26 | 20:24 | |17:07 | | 16:29

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 265 | 243
Anzahl Minuten mit Schatten 1408 426 248 0 0 0

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-13 - ENERCON E-92 2,3 MW 2350 92.0 !-! NH: 138,4 m (Ges:184,4 m) (39)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar [Marz 1April I Mai 1Juni
1]08:41 | 08:14 09:28-09:47/19 | 07:20 | 07:09 07:46-07:49/3 | 06:04 07:20-07:40/20 | 05:18
| 16:30 | 17:18 16:15-16:32/17 | 18:10 | 20:05 | 20:56 | 21:42
2] 08:41 | 08:13 09:29-09:45/16 | 07:18 | 07:07 07:42-07:53/11 | 06:02 07:21-07:38/17 | 05:17
] 16:31 | 17:20 16:15-16:32/17 | 18:12 | 20:07 | 20:58 | 21:44
3]08:41 | 08:11 09:30-09:44/14 | 07:16 | 07:05 07:39-07:54/15 | 06:00 07:23-07:36/13 | 05:17
| 16:32 | 17:22 16:15-16:31/16 | 18:14 | 20:08 | 21:00 | 21:45
4] 08:41 | 08:09 09:32-09:42/10 | 07:14 | 07:02 07:38-07:55/17 | 05:58 07:26-07:32/6 | 05:16
| 16:33 | 17:24 16:16-16:30/14 | 18:16 | 20:10 | 21:01 | 21:46
5] 08:41 | 08:08 16:18-16:30/12 | 07:12 | 07:00 07:35-07:56/21 | 05:56 | 05:15
| 16:35 | 17:26 118:18 | 20:12 | 21:03 | 21:47
6 | 08:40 | 08:06 16:19-16:29/10 | 07:09 | 06:58 07:32-07:56/24 | 05:55 | 05:15
| 16:36 | 17:28 |18:19 | 20:13 | 21:05 | 21:48
7] 08:40 | 08:04 16:23-16:26/3 | 07:07 | 06:55 07:28-07:55/27 | 05:53 | 05:14
| 16:37 | 17:29 118:21 | 20:15 | 21:06 | 21:49
8| 08:40 | 08:03 1 07:05 | 06:53 07:27-07:55/28 | 05:51 ] 05:13
| 16:38 |17:31 118:23 | 20:17 | 21:08 | 21:49
9 08:39 | 08:01 | 07:03 | 06:51 07:26-07:55/29 | 05:49 | 05:13
| 16:40 | 17:33 118:25 | 20:19 | 21:10 | 21:50
10 | 08:38 | 07:59 1 07:00 | 06:49 07:25-07:54/29 | 05:48 ] 05:13
| 16:41 | 17:35 118:27 | 20:20 | 21:11 | 21:51
11 08:38 | 07:57 | 06:58 | 06:46 07:24-07:52/28 | 05:46 | 05:12
| 16:43 | 17:37 | 18:28 | 20:22 | 21:13 | 21:52
12| 08:37 15:59-16:03/4 | 07:55 | 06:56 | 06:44 07:24-07:51/27 | 05:44 | 05:12
| 16:44 | 17:39 118:30 | 20:24 | 21:14 | 21:53
13| 08:37 15:58-16:05/7 | 07:53 08:28-08:37/9 | 06:53 | 06:42 07:24-07:49/25 | 05:43 | 05:11
| 16:46 | 17:41 118:32 | 20:25 | 21:16 | 21:53
14 | 08:36 09:28-09:36/8 | 07:51 08:26-08:39/13 | 06:51 | 06:40 07:24-07:45/21 | 05:41 ] 05:11
| 16:47 7-16:07/10 | 17:43 118:34 | 20:27 | 21:18 | 21:54
15 | 08:35 | 07:49 08:25-08:40/15 | 06:49 | 06:38 07:25-07:42/17 | 05:39 ] 05:11
| 16:49 | 17:44 118:35 | 20:29 | 21:19 | 21:54
16 | 08:34 | 07:48 08:23-08:41/18 | 06:46 | 06:35 07:23-07:43/20 | 05:38 | 05:11
| 16:50 | 17:46 ]18:37 | 20:31 | 21:21 | 21:55
171 08:33 | 07:46 08:22-08:41/19 | 06:44 | 06:33 07:20-07:43/23 | 05:36 | 05:11
| 16:52 | 17:48 118:39 | 20:32 | 21:22 | 21:55
18 | 08:32 09:25-09:42/17 | 07:44 08:21-08:42/21 | 06:42 | 06:31 07:19-07:44/25 | 05:35 | 05:11
| 16:54 15:56-16:11/15 | 17:50 | 18:41 | 20:34 | 21:24 | 21:56
19 | 08:31 09:25-09:44/19 | 07:42 08:20-08:42/22 | 06:40 | 06:29 07:18-07:44/26 | 05:33 | 05:11
| 16:55 15:56-16:12/16 | 17:52 ]18:42 ] 20:36 | 21:25 | 21:56
20 | 08:30 | 07:39 08:20-08:42/22 | 06:37 | 06:27 07:18-07:45/27 | 05:32 | 05:11
| 16:57 15:55-16:12/17 | 17:54 | 18:44 | 20:37 | 21:27 | 21:57
21 08:29 09:24-09:45/21 | 07:37 08:20-08:41/21 | 06:35 | 06:24 07:17-07:45/28 | 05:31 | 05:11
| 16:59 15:56-16:12/16 | 17:56 ]18:46 | 20:39 | 21:28 | 21:57
22 ] 08:28 09:24-09:46/22 | 07:35 08:19-08:39/20 | 06:33 | 06:22 07:17-07:45/28 | 05:29 | 05:11
| 17:00 15:56-16:13/17 | 17:58 | 18:48 | 20:41 | 21:30 | 21:57
23] 08:27 09:24-09:47/23 | 07:33 08:20-08:38/18 | 06:30 | 06:20 07:16-07:45/29 | 05:28 | 05:12
| 17:02 15:56-16:12/16 | 17:59 | 18:49 | 20:43 | 21:31 | 21:57
24 ] 08:25 4-09:47/23 16:18-16:24/6 | 07:31 08:21-08:37/16 | 06:28 | 06:18 07:16-07:45/29 | 05:27 | 05:12
| 17:04 15:57-16:13/16 | 18:01 118:51 | 20:44 | 21:32 | 21:57
25| 08:24 09:24-09:47/23 16:17-16:27/10 | 07:29 08:22-08:36/14 | 06:26 | 06:16 07:16-07:44/28 | 05:26 | 05:12
| 17:06 15:58-16:13/15 | 18:03 ]18:53 | 20:46 | 21:34 | 21:57
26 ] 08:23 4-09:47/23 16:16-16:28/12 | 07:27 08:24-08:34/10 | 06:23 | 06:14 07:16-07:44/28 | 05:24 | 05:13
| 17:07 8-16:12/14 | 18:05 118:54 | 20:48 | 21:35 | 21:57
27 ] 08:22 :25-09:48/23 16:15-16:29/14 | 07:25 08:28-08:30/2 | 06:21 | 06:12 07:16-07:43/27 | 05:23 | 05:13
| 17:09 | 18:07 18:56 | 20:49 | 21:36 | 21:57
28| 08:20 5-09:47/22 16:15-16:30/15 | 07:23 | 06:19 | 06:10 07:17-07:42/25 | 05:22 | 05:13
|17:11 | 18:09 | 18:58 | 20:51 | 21:38 | 21:57
29 ] 08:19 6-09:48/22 16:15-16:31/16 | | 07:16 | 06:08 07:17-07:41/24 | 05:21 | 05:14
| 17:13 16:04-16:09/5 | 120:00 | 20:53 | 21:39 | 21:57
30 | 08:17 09:26-09:47/21 | | 07:14 | 06:06 07:18-07:40/22 | 05:20 | 05:15
|17:15 | 120:01 | 20:55 | 21:40 | 21:57
31 08:16 | |o7:12 | | 05:19 |
| 17:16 16:14-16:31/17 | 120:03 | | 21:41 |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
Anzahl Minuten mit Schatten 686 388 0 711 56 0

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-LF-13 - ENERCON E-92 2,3 MW 2350 92.0 !-! NH: 138,4 m (Ges:184,4 m) (39)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli JAugust |September | Oktober INovember | Dezember
1]05:15 | 05:52 142 07:24-07:52/28 | 07:32 | 07:26 | 08:17
|21:56 | 21:24 2 | 19:12 | 17:05 | 16:25
2| 05:16 | 05:54 07:23-07:52/29 | 07:33 | 07:28 | 08:19
|21:56 | 21:23 | 19:10 | 17:03 | 16:24
310517 | 05:55 07:24-07:53/29 | 07:35 | 07:30 ] 08:20
121:56 | 21:21 | 19:07 | 17:02 | 16:23
4] 05:17 | 05:57 07:24-07:52/28 | 07:37 | 07:31 15:51-15:56/5 | 08:22
|21:55 | 21:19 ] 19:05 | 17:00 ] 16:23
5] 05:18 | 05:58 07:25-07:52/27 | 07:38 | 07:33 15:49-15:59/10 | 08:23
|21:55 | 21:17 | 19:03 | 16:58 ] 16:22
6] 05:19 | 06:00 07:27-07:51/24 | 07:40 | 07:35 15:48-16:00/12 | 08:24
|21:54 | 21:16 | 19:00 | 16:56 | 16:22
7] 05:20 | 06:01 07:30-07:51/21 | 07:42 | 07:37 09:02-09:13/11 | 08:25
|21:54 | 21:14 | 18:58 | 16:55 15:47-16:01/14 | 16:21
810521 | 06:03 07:33-07:50/17 | 07:44 ] 07:39 09:01-09:15/14 | 08:27
| 21:53 | 21:12 | 20:06 | 18:56 | 16:53 15:46-16:02/16 | 16:21
9 05:22 | 06:05 07:34-07:43/9 | 06:55 07:33-07:48/15 | 07:45 | 07:40 08:59-09:16/17 | 08:28
|21:52 | 21:10 | 20:03 | 18:54 | 16:51 15:46-16:02/16 ] 16:21
10| 05:23 | 06:06 07:31-07:45/14 | 06:57 07:35-07:46/11 | 07:47 | 07:42 08:59-09:18/19 | 08:29
| 21:52 | 21:08 | 20:01 | 18:51 | 16:50 15:46-16:03/17 | 16:20
11| 05:24 | 06:08 07:29-07:47/18 | 06:59 07:38-07:42/4 | 07:49 | 07:44 08:58-09:18/20 | 08:30
| 21:51 | 21:06 | 19:59 | 18:49 | 16:48 15:46-16:03/17 | 16:20
12 ] 05:25 | 06:10 07:27-07:48/21 | 07:50 | 07:46 08:58-09:19/21 | 08:31
121:50 | 21:04 | 18:47 | 16:46 15:46-16:03/17 | 16:20
131 05:26 | 06:11 07:26-07:49/23 | 07:52 | 07:48 08:57-09:20/23 15:46-16:02/16 | 08:32
|21:49 | 21:02 | 18:45 | 16:45 15:35-15:41/6 | 16:20
14 ] 05:27 | 06:13 07:26-07:50/24 | 07:54 | 07:49 08:56-09:19/23 15:47-16:02/15 | 08:33
|21:48 | 21:00 | 18:42 | 16:43 15:33-15:43/10 ] 16:20
15 05:28 | 06:14 07:24-07:50/26 | 07:56 08:58-09:04/6 | 07:51 08:57-09:20/23 15:47-16:01/14 | 08:34
| 21:47 | 20:58 | 18:40 | 16:42 15:32-15:44/12 | 16:20
16 | 05:30 | 06:16 07:24-07:51/27 | 07:57 08:55-09:07/12 | 07:53 08:57-09:20/23 15:49-16:01/12 | 08:35
| 21:46 | 20:56 | 18:38 | 16:41 15:31-15:45/14 | 16:20
171 05:31 | 06:18 07:23-07:51/28 | 07:59 08:53-09:07/14 | 07:55 08:57-09:20/23 15:50-16:00/10 | 08:36
|21:45 | 20:54 | 18:36 | 16:39 15:31-15:46/15 | 16:20
18 | 05:32 | 06:19 07:23-07:51/28 | 08:01 08:52-09:08/16 | 07:56 08:58-09:21/23 15:52-15:58/6 | 08:36
|21:44 | 20:52 | 18:34 | 16:38 15:31-15:47/16 | 16:21
19| 05:33 | 06:21 07:22-07:51/29 | 08:03 08:51-09:10/19 | 07:58 08:58-09:21/23 | 08:37
] 21:43 | 20:50 | 18:31 | 16:37 15:31-15:47/16 | 16:21
20 | 05:35 | 06:23 07:22-07:51/29 | 08:04 08:51-09:11/20 | 08:00 08:59-09:21/22 | 08:38
| 21:42 | 20:48 | 18:29 | 16:35 15:31-15:48/17 | 16:21
21 05:36 | 06:24 07:21-07:50/29 | 08:06 08:50-09:12/22 | 08:02 09:00-09:21/21 | 08:38
121:40 | 20:46 | 18:27 | 16:34 15:32-15:48/16 | 16:22
22 ] 05:37 | 06:26 07:22-07:50/28 | 08:08 08:51-09:12/21 | 08:03 09:01-09:21/20 | 08:39
| 21:39 | 20:44 | 18:25 | 16:33 15:31-15:48/17 | 16:22
23] 05:39 | 06:27 07:21-07:49/28 | 08:10 08:51-09:12/21 | 08:05 09:01-09:20/19 | 08:40
| 21:38 | 20:42 | 18:23 | 16:32 15:32-15:48/16 | 16:23
24 ] 05:40 | 06:29 07:22-07:48/26 | 08:12 08:52-09:12/20 | 08:07 09:02-09:19/17 | 08:40
121:36 | 20:40 | 18:21 | 16:31 15:33-15:48/15 | 16:23
25 ] 05:42 | 06:31 07:23-07:48/25 | 07:13 07:52-08:11/19 | 08:08 09:03-09:19/16 | 08:40
121:35 | 20:37 | 17:19 | 16:30 15:34-15:48/14 | 16:24
26 | 05:43 | 06:32 07:23-07:46/23 | 07:15 07:53-08:10/17 | 08:10 09:05-09:19/14 | 08:41
121:34 | 20:35 | 17:17 | 16:29 15:35-15:48/13 ] 16:25
27 ] 05:45 | 06:34 07:25-07:44/19 | 07:17 07:55-08:09/14 | 08:11 09:06-09:17/11 | 08:41
| 21:32 | 20:33 | 17:15 | 16:28 15:35-15:47/12 | 16:25
28 | 05:46 | 06:36 07:25-07:43/18 | 07:19 07:56-08:08/12 | 08:13 09:08-09:16/8 | 08:41
| 21:31 | 20:31 | 17:13 | 16:27 15:37-15:47/10 | 16:26
29 | 05:47 | 06:37 07:25-07:46/21 | 07:21 07:58-08:06/8 | 08:14 09:12-09:13/1 | 08:41
121:29 | 20:29 | 17:11 | 16:26 15:39-15:46/7 | 16:27
30 | 05:49 | 06:39 07:24-07:49/25 | 07:22 | 08:16 15:40-15:44/4 | 08:41
|21:28 | 20:26 | 17:09 | 16:25 | 16:28
310551 | 06:41 07:24-07:51/27 | 07:24 | | 08:41
121:26 | 20:24 | 17:07 | | 16:29

Sonnenscheinstunden | 503 | 454 | 331 | 265 | 243
Anzahl Minuten mit Schatten 0 545 233 241 839 0

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-W-01 - ENERCON E-115 3000 115.7 !O! NH: 149,0 m (Ges:206,9 m) (40)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

1Januar |Februar IMarz 1April 13uni
1]08:41 14:39-15:09/30 | 08:14 14:51-16:15/84 ] 07:20 16:33-17:08/35 | 07:09 19:44-20:00/16 | 05:18 19:40-20:08/28
|17:18 ] 18:10 | 20:05 18:40-19:30/50 | 21:42
14:39-15:10/31 | 08:13 14:54-16:17/83 | 07:18 16:32-17:09/37 | 07:07 19:43-20:03/20 | 05:17 19:40-20:07/27
| 17:20 08:49-08:58/9 | 18:12 | 20:06 18:40-19:31/51 | 21:43
14:39-15:10/31 | 08:11 14:55-16:18/83 ] 07:16 16:31-17:08/37 | 07:05 19:41-20:05/24 | 05:17 19:41-20:07/26
| 17:22 08:47-09:00/13 |18:14 | 20:08 18:40-19:30/50 | 21:45
14:39-15:12/33 | 08:09 14:58-16:19/81 | 07:14 16:31-17:09/38 | 07:02 19:39-20:06/27 | 05:16 19:42-20:07/25
| 17:24 08:45-09:01/16 | 18:16 | 20:10 18:40-19:30/50 | 21:46
14:40-15:13/33 | 08:08 15:10-16:19/69 08:45-09:03/18 | 07:11 16:31-17:09/38 | 07:00 19:37-20:06/29 | 05:15 19:42-20:06/24
]17:26 15:03-15:07/4 | 18:17 | 20:12 18:40-19:29/49 | 21:47
15:14-15:22/8 | 08:06 15:12-16:21/69 ] 07:09 16:30-17:08/38 | 06:58 19:37-20:08/31 | 05:14 19:43-20:06/23
14:39-15:13/34 | 17:27 08:44-09:04/20 | 18:19 | 20:13 18:41-19:30/49 | 21:48
14:40-15:25/45 | 08:04 15:13-16:21/68 ] 07:07 16:30-17:08/38 | 06:55 19:36-20:08/32 | 05:14 19:44-20:05/21
117:29 08:44-09:05/21 ]18:21 1 20:15 18:41-19:29/48 | 21:49
14:40-15:26/46 | 08:02 15:14-16:22/68 ] 07:05 16:31-17:08/37 | 06:53 19:35-20:09/34 | 05:13 19:45-20:05/20
| 17:31 08:43-09:05/22 | 18:23 | 20:17 18:41-19:28/47 | 21:49
14:40-15:28/48 | 08:01 15:16-16:22/66 ] 07:02 16:31-17:07/36 | 06:51 19:35-20:10/35 | 05:13 19:46-20:05/19
0 ] 17:33 08:43-09:05/22 | 18:25 | 20:18 18:42-19:29/47 | 21:50
14:41-15:29/48 | 07:59 15:18-16:22/64 ] 07:00 16:31-17:06/35 | 06:49 19:34-20:10/36 | 05:12 19:46-20:04/18
| 17:35 08:37-09:06/29 | 18:26 | 20:20 18:42-19:28/46 | 21:51
14:40-15:31/51 | 07:57 15:21-16:22/61 ] 06:58 16:32-17:05/33 | 06:46 19:33-20:10/37 | 05:12 19:48-20:04/16
] 17:37 08:34-09:05/31 | 18:28 | 20:22 18:42-19:27/45 | 21:52
14:40-15:32/52 | 07:55 15:34-16:22/48 08:32-09:05/33 | 06:56 16:33-17:05/32 | 06:44 19:34-20:10/36 | 05:12 19:49-20:04/15
| 17:39 15:27-15:29/2 | 18:30 | 20:24 18:43-19:27/44 | 21:53
14:41-15:34/53 | 07:53 15:34-16:22/48 ] 06:53 16:33-17:03/30 | 06:42 19:33-20:10/37 | 05:11 19:50-20:03/13
| 17:41 08:31-09:05/34 | 18:32 | 20:25 18:43-19:26/43 | 21:53
14:41-15:35/54 | 07:51 15:34-16:22/48 ] 06:51 16:35-17:01/26 | 06:40 19:03-19:14/11 19:33-20:11/38 | 05:11 19:50-20:02/12
| 17:42 08:30-09:04/34 ] 18:33 | 20:27 18:44-19:26/42 | 21:54
14:41-15:36/55 | 07:49 15:34-16:22/48 ] 06:49 16:37-16:59/22 | 06:37 18:57-19:17/20 19:33-20:10/37 | 05:11 19:51-20:02/11
| 17:44 08:29-00:03/34 ] 18:35 | 20:29 18:45-19:25/40 | 21:54
14:41-15:37/56 | 07:47 15:34-16:21/47 ] 06:46 16:39-16:56/17 | 06:35 18:54-19:20/26 19:33-20:11/38 | 05:11 19:51-20:02/11
| 17:46 08:29-09:02/33 | 18:37 | 20:30 18:46-19:24/38 | 21:55
14:41-15:38/57 | 07:45 15:35-16:21/46 ] 06:44 16:43-16:52/9 | 06:33 18:52-19:22/30 19:33-20:11/38 | 05:11 19:52-20:01/9
| 17:48 08:29-09:01/32 | 18:39 | 20:32 18:47-19:24/37 | 21:55 21:11-21:12/1
14:42-15:39/57 | 07:43 15:35-16:20/45 | 06:42 ] 06:31 18:50-19:24/34 19:33-20:10/37 | 05:11 19:53-20:01/8
] 17:50 08:28-08:58/30 | 18:40 120:34 18:47-19:22/35 | 21:56 21:10-21:13/3
14:42-15:40/58 | 07:41 15:36-16:19/43 ] 06:39 ]06:29 18:49-19:25/36 19:33-20:11/38 | 05:11 19:53-20:01/8
| 17:52 08:29-08:53/24 | 18:42 | 20:36 18:49-19:22/33 | 21:56 21:09-21:14/5
14:42-15:40/58 | 07:39 15:37-16:18/41 ] 06:37 ] 06:26 18:47-19:26/39 19:34-20:11/37 | 05:11 19:55-20:02/7
| 17:54 08:29-08:52/23 | 18:44 | 20:37 18:50-19:21/31 | 21:56 21:10-21:15/5
14:43-15:41/58 | 07:37 16:48-16:54/6 08:29-08:52/23 | 06:35 ]06:24 18:46-19:27/41 19:34-20:11/37 | 05:11 19:55-20:02/7
| 17:56 15:36-16:15/39 | 18:46 | 20:39 18:52-19:20/28 | 21:57 21:10-21:15/5
14:43-15:42/59 | 07:35 16:43-16:59/16 08:29-08:50/21 | 06:32 ] 06:22 18:45-19:28/43 19:34-20:10/36 | 05:11 19:55-20:02/7
| 17:57 15:37-16:14/37 | 18:47 | 20:41 18:52-19:18/26 | 21:57 21:10-21:15/5
14:43-15:42/59 | 07:33 16:40-17:02/22 08:30-08:50/20 | 06:30 ] 06:20 18:44-19:29/45 19:34-20:10/36 | 05:11 19:54-20:02/8
| 17:59 15:39-16:11/32 | 18:49 | 20:42 18:54-19:17/23 | 21:57 21:10-21:15/5
14:44-15:43/59 | 07:31 16:39-17:04/25 08:31-08:48/17 | 06:28 ] 06:18 18:43-19:29/46 19:35-20:10/35 | 05:12 19:55-20:03/8
] 18:01 15:40-16:10/30 ] 18:51 | 20:44 18:56-19:16/20 | 21:57 21:12-21:16/4
14:45-15:44/59 | 07:29 16:37-17:05/28 08:33-08:47/14 | 06:25 ] 06:16 18:42-19:30/48 19:35-20:10/35 | 05:12 19:54-20:03/9
| 18:03 15:42-16:09/27 18:53 | 20:46 18:58-19:14/16 | 21:57 21:12-21:15/3
14:45-15:44/59 | 07:27 16:36-17:07/31 08:36-08:44/8 | 06:23 ] 06:14 18:42-19:30/48 19:36-20:09/33 | 05:12 19:54-20:03/9
]18:05 15:45-16:07/22 | 18:54 | 20:48 19:01-19:12/11 | 21:57
14:47-15:45/58 | 07:25 16:34-17:07/33 ] 06:21 ] 06:12 18:41-19:30/49 19:36-20:09/33 | 05:13 19:54-20:05/11
| 18:07 15:47-16:03/16 | 18:56 | 20:49 | 21:57
15:57-16:07/10 | 07:22 16:33-17:08/35 ] 06:18 ]06:10 18:41-19:30/49 19:37-20:09/32 | 05:13 19:53-20:05/12
14:47-15:45/58 | 18:08 | 18:58 | 20:51 | 21:57
15:48-16:10/22 | | 07:16 ] 06:08 18:40-19:30/50 19:37-20:08/31 | 05:14 19:53-20:06/13
14:48-15:44/56 | | 20:00 | 20:53 | 21:57
14:49-16:13/84 | | 07:14 ] 06:06 19:48-19:57/9 19:39-20:09/30 | 05:14 19:52-20:07/15
4 | | 20:01 | 20:54 18:40-19:30/50 | 21:57
14:50-16:14/84 | | 07:11 | 19:39-20:08/29 |
g | | 20:03 | |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500
Anzahl Minuten mit Schatten 1663 2196 538 674 2023 476
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk or0s20231618/3  WINAPRO .
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-W-01 - ENERCON E-115 3000 115.7 !O! NH: 149,0 m (Ges:206,9 m) (40)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

1ouli |August | September JOktober INovember |Dezember
1] 05:15 19:52-20:08/16 | 05:52 19:44-20:21/37 | 06:42 | 07:32 17:12-17:43/31 | 07:26 14:47-15:52/65 | 14:23-15:13/50
|2 | 21:24 1 ] 20:22 | 19:12 ] 17:05 08:08-08:35/27 |
19:52-20:09/17 | 05:53 1! | 06:44 | 07:33 17:11-17:44/33 | 07:28 14:45-15:52/67 | 14:23-15:12/49
6 21:23 18:52- 20:19 19:09 17:03 08:13-08:35/22
19:51-20:09/18 | 05:55 1! 06:45 07:35 17:09-17:44/35 07:29 14:44-15:51/67 14:24-15:12/48
6 21:21 1 20:17 19:07 17:01 08:13-08:35/22
19:51-20:10/19 | 05:57 1 06:47 07:37 17:08-17:44/36 07:31 14:43-15:51/68 14:24-15:11/47
5 21:19 1 20:15 19:05 17:00 08:13-08:34/21 3
19:50-20:11/21 | 05:58 1 06:49 07:38 17:08-17:45/37 07:33 14:42-15:51/69 14:25-15:10/45
5 21:17 18:51-19:39/48 | 20:13 19:03 16:58 08:14-08:34/20 16:22
19:50-20:12/22 | 06:00 19:46-20:18/32 | 06:50 07:40 17:06-17:44/38 07:35 14:41-15:50/69 08:15-08:33/18 | 08:24 15:00-15:08/8
21116 1 20:10 19:00 16:56 14:33-14:39/6 16:22 14:25-14:50/34
10:50-20:13/23 | 06:01 1 06:52 07:42 17:06-17:44/38 07:37 14:28-15:49/81 14:26-14:50/33
21:14 18:! 20:08 18:58 16:54 08:16-08:32/16
19:49-20:14/25 | 06:03 1 06:54 07:43 17:06-17:44/38 07:39 14:26-15:49/83 14:27-15:00/33
21:12 1 20:06 18:56 16:53 08:18-08:31/13 1
10:48-20:13/25 | 06:05 1 06:55 07:45 17:06-17:44/38 07:40 14:24-15:48/84 14:28-15:00/32
2 21:10 1 20:03 18:53 16:51 08:21-08:28/7 0
19:48-20:14/26 | 06:06 1! 06:57 07:47 17:05-17:43/38 07:42 14:23-15:47/84 14:28-15:00/32
21:08 1 20:01 18:51 16:49
11 19:47-20:15/28 | 06:08 1! 06:59 07:49 17:05-17:42/37 07:44 14:21-15:45/84 14:29-15:00/31
1 21:06 1 19:59 18:49 16:48
12 19:47-20:16/29 | 06:09 19:53-20:08/15 | 07:00 07:50 17:05-17:42/37 07:46 14:20-15:43/83 14:29-15:00/31
0 21:04 18:48-19:38/50 | 19:56 18:47 16:46 0
13 19:46-20:16/30 | 06:11 1 07:02 07:52 17:06-17:41/35 07:48 15:20-15:41/21 14:30-15:00/30
21:02 1 19:54 18:44 16:45 14:19-15:16/57 0
14 19:47-20:18/31 | 06:13 18:. 07:03 07:54 17:07-17:40/33 07:49 15:29-15:39/10 14:31-15:00/29
21:00 19:52 18:42 16:23-16:33/10 16:43 14:19-15:16/57 0
15 19:47-20:18/31 | 06:14 18:48-19:38/50 | 07:05 07:56 17:06-17:38/32 07:51 14:19-15:17/58 14:32-15:00/28
7 20:58 19:49 18:40 16:19-16:37/18 16:42 0
16 10:46-20:18/32 | 06:16 18:48-19:36/48 | 07:07 07:57 17:08-17:37/29 09:06-09:16/10 | 07:53 14:18-15:17/59 14:32-15:01/29
20:56 19:47 18:38 16:15-16:39/24 16:40 0
17 19:46-20:19/33 | 06:18 18:49-19:36/47 | 07:08 07:59 17:00-17:36/27 09:03-09:19/16 | 07:55 14:18-15:17/59 14:33-15:01/28
19:12-19:19/7 20:54 19:45 18:36 16:13-16:40/27 16:39 0
18 19:45-20:19/34 | 06:19 18:49-19:36/47 | 07:10 08:01 17:10-17:34/24 09:02-09:20/18 | 07:56 14:18-15:17/59 14:33-15:01/28
10:09-19:23/14 | 20:52 19:42 18:33 16:11-16:42/31 16:38 0
19 19:45-20:19/34 | 06:21 18:49-19:35/46 | 07:12 08:03 17:13-17:32/19 09:01-09:21/20 | 07:58 14:18-15:17/59 14:34-15:02/28
19:06-19:25/19 | 20:50 19:40 18:31 16:10-16:43/33 16:36 1
20 10:45-20:20/35 | 06:22 18:50-19:34/44 | 07:13 08:04 17:16-17:20/13 09:00-00:22/22 | 08:00 14:18-15:17/59 14:35-15:02/27
19:05-19:27/22 | 20:48 19:38 18:29 16:08-16:46/38 16:35 1
21 19:45-20:20/35 | 06:24 18:50-19:33/43 | 07:15 08:06 16:07-16:47/40 08:01 14:19-15:17/58 14:35-15:02/27
19:04-19:28/24 | 20:46 19:35 18:27 08:59-09:23/24 16:34 2
22 19:44-20:20/36 | 06:26 18:51-19:32/41 | 07:17 08:08 16:07-16:49/42 08:03 14:18-15:16/58 14:36-15:03/27
10:02-19:29/27 | 20:44 19:33 18:25 08:59-09:23/24 16:33 2
23 19:44-20:20/36 | 06:27 18:51-19:30/39 | 07:18 08:10 16:05-16:49/44 08:05 14:18-15:16/58 14:36-15:03/27
1-19:30/29 | 20:42 19:30 18:23 08:59-09:23/24 16:32 3
24 19:44-20:21/37 | 06:29 18:53-19:29/36 | 07:20 08:11 16:04-16:50/46 08:06 14:19-15:16/57 14:37-15:04/27
19:00-19:32/32 | 20:39 19:28 18:21 08:58-09:28/30 16:31
25 19:44-20:21/37 | 06:31 18:53-19:27/34 | 07:22 07:13 15:04-15:50/46 08:08 14:20-15:16/56 14:37-15:05/28
18:59-19:33/34 | 20:37 19:26 17:19 07:58-08:31/33 16:30 4
2 19:43-20:21/38 | 06:32 18:55-19:25/30 | 07:23 17:28-17:30/2 | 07:15 15:04-15:51/47 08:10 14:19-15:15/56 14:37-15:05/28
18:57-19:33/36 | 20:35 19:23 17:17 07:58-08:32/34 16:29 4
27 19:44-20:22/38 | 06:34 18:58-19:23/25 | 07:25 17:21-17:37/16 | 07:17 15:04-15:51/47 08:11 14:20-15:15/55 14:37-15:06/29
18:57-19:35/38 | 20:33 19:21 17:15 07:59-08:33/34 16:28 5
28 19:43-20:21/38 | 06:36 19:00-19:19/19 | 07:27 17:18-17:39/21 | 07:19 15:04-15:52/48 08:13 14:21-15:15/54 14:37-15:06/29
18:56-19:35/39 | 20:31 19:19 17:13 08:00-08:34/34 16:27
29 19:44-20:22/38 | 06:37 19:04-19:14/10 | 07:28 17:15-17:40/25 | 07:20 15:04-15:52/48 08:14 14:22-15:15/53 14:38-15:07/29
18:56-19:36/40 | 20:28 19:16 17:11 08:01-08:35/34 16:26 7
30 :44-20:21/37 | 06:39 07:30 17:14-17:42/28 | 07:22 15:04-15:52/48 08:02-08:35/33 | 08:16 14:22-15:14/52 14:38-15:08/30
18:54-19:36/42 | 20:26 19:14 17:09 14:54-15:01/7 16:25 8
31 19:43-20:20/37 | 06:41 07:24 14:50-15:52/62 14:38-15:08/30
18:53-19:37/44 | 20:24 17:07 08:04-08:35/31
Sonnenscheinstunden 454 381 331 265
Anzahl Minuten mit Schatten 1383 1593 92 1775 2131 1011

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-W-02 - ENERCON E-141 EP4 4200 141.0 !-! NH: 159,0 m (Ges:229,5 m) (41)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai [Juni [Juli lAugust | SeptembdiOktober |NovembefDezember
1]08:41 | 08:14 07:20 | 07:09 | 06:04 | 05:18 | 05:15 | 05:52 | 06:42 107:26 | 08:17
116:30 | 17:18 18:10 | 20:05 | 20:56 | 21:42  |21:56  |21:24 | 20:22 117:05 | 16:24
2]08:41 | 08:13 07:18 | 07:07 ]05:17 ] 05:16 | 05:53 | 06:44 107:28 | 08:19
116:31 | 17:20 18:12 | 20:06 |21:44 | 21:56 | 21:23 | 20:19 117:03 | 16:24
3]08:41 | 08:11 07:16 | 07:05 105:17 | 05:16 | 05:55 | 06:45 107:30 ] 08:20
116:32 | 17:22 18:14 | 20:08 |21:45 | 21:56 | 21:21 | 20:17 |17:01 | 16:23
4108:41 | 08:09 07:14 | 07:02 ]05:16 | 05:17 | 05:57 | 06:47 ]07:31 | 08:22
116:33 | 17:24 18:16 | 20:10 |21:46 | 21:55 | 21:19 | 20:15 117:00 | 16:22
5]08:41 | 08:08 07:11 | 07:00 105:15 | 05:18 | 05:58 | 06:49 107:33 | 08:23
116:34 | 17:26 18:17 | 20:12 |21:47 | 21:55 | 21:17 | 20:13 116:58 | 16:22
6]08:40 | 08:06 07:09 | 06:58 ]05:144 ] 05:19 | 06:00 | 06:50 107:35 | 08:24
116:36 | 17:27 18:19 | 20:13 |21:48 | 21:54 | 21:16 | 20:10 116:56 | 16:21
7108:40 | 08:04 07:07 | 06:55 105:14 ] 05:20 | 06:01 | 06:52 107:37 | 08:25
116:37 | 17:29 18:21 | 20:15 121:49 | 21:54  |21:14 | 20:08 116:54 | 16:21
8]08:39 | 08:02 07:05 | 06:53 ]05:13 | 05:21 | 06:03 | 06:54 107:39 | 08:27
]16:38 | 17:31 18:23 | 20:17 |21:49 | 21:53 | 21:12 | 20:06 116:53 | 16:21
9108:39 | 08:01 07:02 | 06:51 105:13 | 05:22 | 06:05 | 06:55 |07:40 | 08:28
116:40 | 17:33 18:25 | 20:18 121:50 | 21:52 | 21:10 | 20:03 116:51 | 16:20
10 08:38 | 07:59 07:00 | 06:49 ]05:12 | 05:23 | 06:06 | 06:57 |07:42 | 08:29
116:41 | 17:35 18:26 | 20:20 ]21:51 | 21:52 ]| 21:08 | 20:01 116:49 | 16:20
11]08:38 | 07:57 06:58 | 06:46 105:12 | 05:24 | 06:08 | 06:59 1 07:44 ] 08:30
|16:42 | 17:37 18:28 | 20:22 |21:52 | 21:51 | 21:06 | 19:59 |16:48 | 16:20
12]08:37 | 07:55 06:56 | 06:44 ]05:12 | 05:25 | 06:09 | 07:00 |07:46 | 08:31
| 16:44 | 17:39 18:30 | 20:24 | 21:53 | 21:50 | 21:04 | 19:56 | 16:46 | 16:20
1308:36 | 07:53 06:53 | 06:42 105:11 | 05:26 | 06:11 | 07:02 |07:48 | 08:32
16:45 | 17:41 18:32 | 20:25 |21:53 | 21:49  |21:02 | 19:54 |16:45 | 16:20
1408:36 | 07:51 06:51 | 06:40 ]05:11 | 05:27 | 06:13 | 07:03 |07:49 | 08:33
| 16:47 | 17:42 18:33 | 20:27 | 21:54 | 21:48 | 21:00 | 19:52 ] 16:43 | 16:20

]05:11  |05:28 | 06:14 | 07:05
|21:54 | 21:47 | 20:58 | 19:49
]05:11  |05:29 | 06:16 | 07:07
|21:55  |21:46 | 20:56 | 19:47
]05:11  |05:31 | 06:18 | 07:08
|21:55 | 21:45 | 20:54 | 19:45
]05:11  |05:32 | 06:19 | 07:10
|21:56  |21:44 | 20:52 | 19:42
]05:11 [ 05:33 | 06:21 | 07:12
|21:56  |21:43 | 20:50 | 19:40
]05:11  |05:35 | 06:22 | 07:13
|21:57  |21:42 | 20:48 | 19:38
]05:11  |05:36 | 06:24 | 07:15
|21:57  |21:40 | 20:46 | 19:35
]05:11  |05:37 | 06:26 | 07:17
|21:57  |21:39 | 20:44 | 19:33
]05:11  |05:39 | 06:27 | 07:18
|21:57  |21:38 | 20:42 | 19:30
]05:12  |05:40 | 06:29 | 07:20
|21:57  |21:36 | 20:39 | 19:28

Jo7:51 | 08:34
|16:42 | 16:20
|07:53 | 08:35
]16:40 | 16:20
| 07:55 | 08:36
116:39 | 16:20
| 07:56 | 08:36
116:38 | 16:20
|o7:58 | 08:37
116:36 | 16:21
]08:00 | 08:38
116:35 | 16:21
]08:01 | 08:38
116:34 | 16:21
] 08:03 | 08:39
116:33 | 16:22
]08:05 | 08:39
116:32 | 16:22
] 08:06 | 08:40
116:31 | 16:23

|16:49 | 17:44 18:35 | 20:29
16| 08:34 | 07:47 06:46 | 06:35
|16:50 | 17:46 18:37 | 20:31
17 08:33 | 07:45 06:44 | 06:33
|16:52 | 17:48 18:39 | 20:32
18 08:32 | 07:43 06:42 | 06:31
]16:53 | 17:50 18:40 | 20:34
19| 08:31 | 07:41 06:39 | 06:29
|16:55 | 17:52 18:42 | 20:36
2008:30 | 07:39 06:37 | 06:26
|16:57 | 17:54 18:44 | 20:37
21108:29 | 07:37 06:35 | 06:24
|16:58 | 17:56 18:46 | 20:39
22| 08:28 | 07:35 06:32 | 06:22
|17:00 | 17:57 18:47 | 20:41
23| 08:27 | 07:33 06:30 | 06:20
|17:02 | 17:59 18:49 | 20:43
240825 | 07:31 06:28 | 06:18

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
15 | 08:35 | 07:49 | 06:49 | 06:37
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 17:04 | 18:01 | 18:51 | 20:44
|
|
|
|
|
|
|
|
|
|

25]08:24 | 07:29 06:25 | 06:16 ]05:12 | 05:41 | 06:31 | 07:22 108:08 | 08:40
117:05 | 18:03 18:53 | 20:46 |21:57 | 21:35 | 20:37 | 19:26 116:29 | 16:24
26]08:23 | 07:27 06:23 | 06:14 105:12 | 05:43 | 06:32 | 07:23 108:10 | 08:41
117:07 | 18:05 18:54 | 20:48 |21:57 | 21:38 | 20:35 | 19:23 116:29 | 16:24
27108:21 | 07:25 06:21 | 06:12 105:13 | 05:44 | 06:38 | 07:25 108:11 | 08:41
117:09 | 18:07 18:56 | 20:49 |21:57 | 21:32 | 20:33 | 19:21 116:28 | 16:25
28108:20 | 07:22 06:18 | 06:10 105:13 | 05:46 | 06:36 | 07:27 108:13 | 08:41
|17:11 | 18:08 18:58 | 20:51 |21:57 | 21:31 | 20:31 | 19:19 116:27 | 16:26
29108:19 | 07:16 | 06:08 105:14 | 05:47 | 06:37 | 07:28 108:14 | 08:41
117:13 | 20:00 | 20:53 |21:57 | 21:29 | 20:28 | 19:16 116:26 | 16:27
30]08:17 | 107:14 | 06:06 105:14 | 05:49 | 06:39 | 07:30 108:16 | 08:41
|17:14 | 120:01 | 20:54 |21:57 | 21:28 | 20:26 | 19:14 116:25 | 16:28
31108:16 | |07:12 | | 105:50 | 06:41 | | | 08:41
117:16 | 120:03 | | |21:26 | 20:24 | | | 16:29
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500 | 503 | 454 | 381 | 265 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/41  WINAPRO «

noxt! engineering GmbH '
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-W-03 - ENERCON E-141 EP4 4200 141.0 !-! NH: 159,0 m (Ges:229,5 m) (42)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai [Juni
1]08:41 | 08:14 | 07:20 | 07:09 07:47-08:15/28 18:29-19:40/71 | 05:18 18:24-20:23/119
| 16:30 | 17:18 | 18:10 | 20:05 07:23-07:38/15 | 21:42
2] 08:41 | 08:13 | 07:18 | 07:07 07:46-08:15/29 18:29-19:42/73 | 05:17 20:30-20:38/8
| 16:31 | 17:20 | 18:12 | 20:06 07:27-07:35/8 | 21:43 18:24-20:24/120
3] 08:41 | 08:11 | 07:16 | 07:05 07:44-08:15/31 18:28-19:43/75 | 05:17 20:29-20:42/13
| 16:32 | 17:22 | 18:14 | 20:08 | 21:45 18:25-20:26/121
4] 08:41 | 08:09 | 07:14 | 07:02 07:44-08:16/32 18:26-19:44/78 | 05:16 18:25-20:43/138
116:33 | 17:24 | 18:16 | 20:10 | 21:46
5] 08:41 | 08:08 | 07:11 | 07:00 07:43-08:16/33 18:25-19:55/90 | 05:15 18:25-20:44/139
116:34 | 17:26 | 18:17 | 20:12 | 21:47
6 | 08:40 | 08:06 | 07:09 | 06:58 07:42-08:15/33 18:25-19:59/94 | 05:14 18:26-20:46/140
116:36 | 17:27 | 18:19 | 20:13 | 21:48
7] 08:40 | 08:04 | 07:07 | 06:55 07:42-08:15/33 18:24-20:01/97 | 05:14 18:26-20:46/140
116:37 | 17:29 | 18:21 | 20:15 | 21:49
8] 08:39 | 08:02 | 07:05 | 06:53 07:42-08:15/33 18:24-20:03/99 | 05:13 18:27-20:48/141
| 16:38 | 17:31 | 18:23 | 20:17 07:34-07:39/5 | 21:49
9] 08:39 | 08:01 | 07:02 | 06:51 07:29-08:15/46 18:24-20:05/101 | 05:13 18:27-20:49/142
116:40 | 17:33 | 18:25 | 20:18 | 21:50
10 | 08:38 | 07:59 | 07:00 | 06:49 07:26-08:14/48 18:23-20:06/103 | 05:12 18:27-20:49/142
|16:41 | 17:35 | 18:26 | 20:20 | 21:51
11| 08:38 | 07:57 | 06:58 | 06:46 07:24-08:13/49 18:22-20:07/105 | 05:12 18:28-20:50/142
|16:43 | 17:37 | 18:28 | 20:22 | 21:52
12 ] 08:37 | 07:55 | 06:56 | 06:44 07:22-08:12/50 18:22-20:08/106 | 05:12 18:28-20:51/143
|16:44 | 17:39 | 18:30 | 20:24 | 21:53
13 | 08:36 | 07:53 | 06:53 | 06:42 07:21-08:11/50 18:22-20:09/107 | 05:11 18:29-20:52/143
|16:45 | 17:41 | 18:32 | 20:25 | 21:53
14 ] 08:36 | 07:51 | 06:51 | 06:40 07:20-08:10/50 18:22-20:10/108 | 05:11 18:28-20:51/143
| 16:47 | 17:42 | 18:33 | 20:27 | 21:54
15 | 08:35 | 07:49 | 06:49 | 06:37 07:19-08:08/49 18:21-20:10/109 | 05:11 18:29-20:52/143
116:49 | 17:44 | 18:35 | 20:29 | 21:54
16 | 08:34 | 07:47 | 06:46 | 06:35 07:17-08:05/48 18:22-20:11/109 | 05:11 18:29-20:52/143
|16:50 | 17:46 | 18:37 | 20:30 | 21:55
17 | 08:33 | 07:45 | 06:44 | 06:33 07:17-08:03/46 18:22-20:12/110 | 05:11 18:29-20:53/144
|16:52 | 17:48 | 18:39 | 20:32 | 21:55
18 ] 08:32 | 07:43 | 06:42 | 06:31 07:52-07:58/6 18:21-20:12/111 | 05:11 18:29-20:53/144
|16:53 | 17:50 | 18:40 | 20:34 07:17-07:50/33 | 21:56
19 | 08:31 | 07:41 | 06:39 | 06:29 07:16-07:50/34 18:21-20:13/112 | 05:11 18:30-20:53/143
116:55 | 17:52 | 18:42 | 20:36 | 21:56
20 | 08:30 | 07:39 | 06:37 | 06:26 07:16-07:50/34 18:22-20:14/112 | 05:11 18:30-20:53/143
| 16:57 | 17:54 | 18:44 | 20:37 | 21:56
21| 08:29 | 07:37 | 06:35 | 06:24 18:53-19:09/16 18:22-20:14/112 | 05:11 18:31-20:54/143
|16:58 | 17:56 | 18:46 | 20:39 07:16-07:50/34 | 21:57
221 08:28 | 07:35 | 06:32 | 06:22 18:48-19:14/26 18:21-20:14/113 | 05:11 18:31-20:54/143
117:00 | 17:57 | 18:47 | 20:41 07:16-07:50/34 | 21:57
23 | 08:27 | 07:33 | 06:30 | 06:20 18:44-19:17/33 18:22-20:15/113 | 05:11 18:31-20:54/143
117:02 | 17:59 | 18:49 | 20:42 07:16-07:49/33 | 21:57
241 08:25 | 07:31 | 06:28 | 06:18 18:42-19:20/38 18:22-20:15/113 | 05:12 18:32-20:55/143
|17:04  |18:01 | 18:51 | 20:44 07:16-07:48/32 | 21:57
251 08:24 | 07:29 | 06:25 | 06:16 18:39-19:22/43 18:22-20:15/113 | 05:12 18:31-20:55/144
117:05 | 18:03 | 18:53 | 20:46 07:17-07:47/30 | 21:57
26 | 08:23 | 07:27 | 06:23 | 06:14 18:37-19:25/48 18:22-20:16/114 | 05:12 18:31-20:55/144
|17:07 | 18:05 | 18:54 | 20:48 07:17-07:46/29 | 21:57
271 08:21 | 07:25 | 06:21 | 06:12 18:35-19:31/56 18:23-20:16/113 | 05:13 18:32-20:55/143
117:09 | 18:07 | 18:56 | 20:49 07:18-07:45/27 | 21:57
28 | 08:20 | 07:22 | 06:18 06:56-07:08/12 | 06:10 18:33-19:34/61 18:23-20:16/113 | 05:13 18:31-20:55/144
|17:11 | 18:08 | 18:58 | 20:51 07:19-07:44/25 | 21:57
29 | 08:19 | | 07:16 07:53-08:11/18 | 06:08 18:32-19:37/65 18:23-20:16/113 | 05:14 18:32-20:55/143
117:13 | | 20:00 | 20:53 07:20-07:42/22 | 21:57
30 | 08:17 | | 07:14 07:51-08:13/22 | 06:06 18:30-19:39/69 18:24-20:19/115 | 05:14 18:31-20:54/143
| 17:14 | | 20:01 | 20:54 07:21-07:40/19 | 21:57
31]08:16 | | 07:11 07:48-08:13/25 | 18:24-20:21/117 |
117:16 | | 20:03 | |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500
Anzahl Minuten mit Schatten 0 0 7 1540 3242 4227

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z2-W-03 - ENERCON E-141 EP4 4200 141.0 !-! NH: 159,0 m (Ges:229,5 m) (42)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli JAugust | September |Oktober |NovembefDezember
1]05:15 18:32-20:54/142 | 05:52 18:33-20:18/105 | 06:42 07:23-08:12/49 | 07:32 | 07:26 | 08:17
| 21:56 | 21:24 | 20:22 119:12 | 17:05 | 16:24
2] 05:16 18:32-20:54/142 | 05:53 18:33-20:17/104 | 06:44 07:24-08:12/48 | 07:33 | 07:28 | 08:19
| 21:56 | 21:23 | 20:19 119:09  |17:03 | 16:24
3]05:16 18:32-20:53/141 | 05:55 18:34-20:16/102 | 06:45 07:27-08:13/46 | 07:35 | 07:30 | 08:20
| 21:56 | 21:21 | 20:17 119:07  |17:01 | 16:23
4]05:17 18:32-20:53/141 | 05:57 18:33-20:14/101 | 06:47 07:39-08:12/33 | 07:37 | 07:31 | 08:22
| 21:55 | 21:19 | 20:15 07:31-07:36/5 | 19:05 | 17:00 | 16:22
5]05:18 18:32-20:53/141 | 05:58 18:34-20:13/99 | 06:49 07:39-08:12/33 | 07:38 | 07:33 | 08:23
| 21:55 | 21:17 | 20:13 119:03 | 16:58 | 16:22
6] 05:19 18:32-20:53/141 | 06:00 18:34-20:10/96 | 06:50 07:38-08:11/33 | 07:40 | 07:35 | 08:24
| 21:54 | 21:16 | 20:10 ]19:00 | 16:56 | 16:21
7105:20 18:33-20:52/139 | 06:01 18:35-20:08/93 | 06:52 07:38-08:11/33 | 07:42 | 07:37 | 08:25
| 21:54 | 21:14 | 20:08 |18:58 | 16:54 | 16:21
8] 05:21 18:32-20:50/138 | 06:03 18:35-20:03/88 | 06:54 07:38-08:10/32 | 07:43 | 07:39 | 08:27
| 21:53 | 21:12 | 20:06 |18:56 | 16:53 | 16:21
9] 05:22 20:34-20:49/15 | 06:05 18:36-19:53/77 | 06:55 07:38-08:09/31 | 07:45 | 07:40 | 08:28
| 21:52 18:32-20:33/121 | 21:10 | 20:03 | 18:53 | 16:51 | 16:20
10 | 05:23 20:36-20:47/11 | 06:06 18:36-19:52/76 | 06:57 07:39-08:09/30 | 07:47 | 07:42 | 08:29
| 21:52 18:32-20:32/120 | 21:08 | 20:01 | 18:51 | 16:49 | 16:20
11 | 05:24 20:41-20:42/1 | 06:08 18:37-19:50/73 | 06:59 07:39-08:07/28 | 07:49 | 07:44 | 08:30
| 21:51 18:32-20:31/119 | 21:06 07:34-07:45/11 | 19:59 | 18:49 | 16:48 | 16:20
12 ] 05:25 18:32-20:29/117 | 06:09 18:38-19:48/70 | 07:00 07:40-08:06/26 | 07:50 | 07:46 | 08:31
| 21:50 | 21:04 07:31-07:47/16 | 19:56 | 18:47 | 16:46 | 16:20
13 | 05:26 18:32-20:27/115 | 06:11 18:39-19:47/68 | 07:02 07:41-08:03/22 | 07:52 | 07:48 | 08:32
| 21:49 | 21:02 07:29-07:49/20 | 19:54 |18:44 | 16:45 | 16:20
14 ] 05:27 18:33-20:26/113 | 06:13 18:40-19:44/64 | 07:03 07:43-08:02/19 | 07:54 | 07:49 | 08:33
| 21:48 | 21:00 07:27-07:50/23 | 19:52 |18:42 | 16:43 | 16:20
15 | 05:28 18:32-20:26/114 | 06:14 18:41-19:41/60 | 07:05 07:45-07:59/14 | 07:56 | 07:51 | 08:34
| 21:47 | 20:58 07:26-07:52/26 | 19:49 118:40 | 16:42 | 16:20
16 | 05:29 18:32-20:26/114 | 06:16 18:42-19:37/55 | 07:07 | 07:57 | 07:53 | 08:35
| 21:46 | 20:56 07:24-07:52/28 | 19:47 |18:38 | 16:40 | 16:20
17 | 05:31 18:32-20:25/113 | 06:18 18:44-19:30/46 | 07:08 | 07:59 | 07:55 | 08:36
| 21:45 | 20:54 07:24-07:53/29 | 19:45 118:36 | 16:39 | 16:20
18| 05:32 18:32-20:25/113 | 06:19 18:46-19:28/42 | 07:10 | 08:01 | 07:56 | 08:36
| 21:44 | 20:52 07:23-07:54/31 | 19:42 |18:33  |16:38 | 16:20
19 | 05:33 18:32-20:25/113 | 06:21 18:48-19:25/37 | 07:12 | 08:03 | 07:58 | 08:37
| 21:43 | 20:50 07:22-07:54/32 | 19:40 118:31 | 16:36 | 16:21
20 | 05:35 18:32-20:25/113 | 06:22 18:51-19:22/31 | 07:13 | 08:04 | 08:00 | 08:38
| 21:42 | 20:48 07:22-07:55/33 | 19:38 |18:29 | 16:35 | 16:21
21| 05:36 18:32-20:25/113 | 06:24 18:53-19:18/25 | 07:15 | 08:06 | 08:01 | 08:38
| 21:40 | 20:46 07:21-07:54/33 | 19:35 118:27 | 16:34 | 16:21
22| 05:37 18:32-20:24/112 | 06:26 18:59-19:13/14 | 07:17 | 08:08 | 08:03 | 08:39
| 21:39 | 20:44 07:21-07:55/34 | 19:33 |18:25 | 16:33 | 16:22
23| 05:39 18:31-20:24/113 | 06:27 07:20-07:54/34 | 07:18 | 08:10 | 08:05 | 08:39
| 21:38 | 20:42 | 19:30 118:23 | 16:32 | 16:22
24 ] 05:40 18:32-20:24/112 | 06:29 07:20-07:54/34 | 07:20 | 08:11 | 08:06 | 08:40
| 21:36 ] 20:39 ] 19:28 |18:21  |16:31 | 16:23
251 05:41 18:32-20:23/111 | 06:31 07:54-08:02/8 | 07:22 | 07:13 | 08:08 | 08:40
| 21:35 | 20:37 07:19-07:53/34 | 19:26 117:19 | 16:29 | 16:24
26 | 05:43 18:32-20:22/110 | 06:32 07:20-08:06/46 | 07:23 | 07:15 | 08:10 | 08:41
| 21:34 ] 20:35 ] 19:23 117:17 | 16:29 | 16:24
27 ] 05:44 18:32-20:23/111 | 06:34 07:20-08:08/48 | 07:25 | 07:17 | 08:11 | 08:41
| 21:32 | 20:33 | 19:21 |17:15 | 16:28 | 16:25
28 | 05:46 18:32-20:22/110 | 06:36 07:20-08:09/49 | 07:27 | 07:19 | 08:13 | 08:41
| 21:31 ] 20:31 ] 19:19 |17:13 | 16:27 | 16:26
29 | 05:47 18:33-20:21/108 | 06:37 07:21-08:10/49 | 07:28 | 07:20 | 08:14 | 08:41
| 21:29 | 20:28 | 19:16 117:11 | 16:26 | 16:27
30 | 05:49 18:32-20:20/108 | 06:39 07:21-08:11/50 | 07:30 | 07:22 | 08:16 | 08:41
| 21:27 ] 20:26 | 19:14 |17:09 | 16:25 | 16:28
31 ] 05:50 18:32-20:19/107 | 06:41 07:22-08:12/50 | | 07:24 | | 08:41
| 21:26 | 20:24 | 117:07 | | 16:29

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 265 | 243
Anzahl Minuten mit Schatten 3752 2244 482 0 0 0

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z3-A-01 - ENERCON E-40/6.44 600 44.0 '0! NH: 78,0 m (Ges:100,0 m) (43)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai [Juni [Juli lAugust | SeptembdiOktober |NovembefDezember
1]08:41 | 08:14 07:20 | 07:09 | 06:04 | 05:18 | 05:15 | 05:52 | 06:42 107:26 | 08:17
116:30 | 17:18 18:10 | 20:05 | 20:56 | 21:42  |21:56  |21:24 | 20:22 117:05 | 16:25
2]108:41 | 08:12 07:18 | 07:07 ]05:18 | 05:16 | 05:54 | 06:44 107:28 | 08:19
116:31 | 17:20 18:12 | 20:06 |21:43 | 21:56 | 21:22 | 20:19 117:03 | 16:24
3]08:41 | 08:11 07:16 | 07:05 105:17 | 05:17 | 05:55 | 06:45 107:29 | 08:20
116:32 | 17:22 18:14 | 20:08 |21:44 | 21:55  |21:21 | 20:17 117:02 | 16:23
4108:41 | 08:09 07:14 | 07:02 ]05:16 | 05:17 | 05:57 | 06:47 ]07:31 | 08:21
116:33 | 17:24 18:16 | 20:10 |21:45 | 21:55  |21:19 | 20:15 ]17:00 | 16:23
5]08:40 | 08:07 07:11 | 07:00 105:15 | 05:18 | 05:58 | 06:49 107:33 | 08:23
116:35 | 17:26 18:17 | 20:12 |21:46 | 21:55 | 21:17 | 20:13 116:58 | 16:22
6]08:40 | 08:06 07:09 | 06:58 ]05:15 | 05:19 | 06:00 | 06:50 107:35 | 08:24
116:36 | 17:28 18:19 | 20:13 |21:47 | 21:54 | 21:15 | 20:10 116:56 | 16:22
7108:40 | 08:04 07:07 | 06:55 105:14 ] 05:20 | 06:01 | 06:52 107:37 | 08:25
116:37 | 17:29 18:21 | 20:15 |21:48 | 21:53  |21:14 | 20:08 116:55 | 16:21
8]08:39 | 08:02 07:05 | 06:53 ]05:144 | 05:21 | 06:03 | 06:54 107:38 | 08:26
116:39 | 17:31 18:23 | 20:17 |21:49 | 21:53 | 21:12 | 20:06 116:53 | 16:21
908:39 | 08:01 07:02 | 06:51 105:13 | 05:22 | 06:05 | 06:55 |07:40 | 08:28
116:40 | 17:33 18:25 | 20:18 121:50 | 21:52 | 21:10 | 20:03 116:51 | 16:21
10 08:38 | 07:59 07:00 | 06:49 ]05:13 | 05:23 | 06:06 | 06:57 |07:42 | 08:29
| 16:41 | 17:35 18:26 | 20:20 | 21:51 | 21:51 | 21:08 | 20:01 | 16:50 | 16:20
11]08:38 | 07:57 06:58 | 06:46 105:12 | 05:24 | 06:08 | 06:59 1 07:44 ] 08:30
|16:43 | 17:37 18:28 | 20:22 |21:52 | 21:51 | 21:06 | 19:59 |16:48 | 16:20
12]08:37 | 07:55 06:56 | 06:44 ]05:12 | 05:25 | 06:10 | 07:00 |07:46 | 08:31
| 16:44 | 17:39 18:30 | 20:24 | 21:52 | 21:50 | 21:04 | 19:56 | 16:46 | 16:20
1308:36 | 07:53 06:53 | 06:42 105:12 | 05:26 | 06:11 | 07:02 107:47 | 08:32
| 16:46 | 17:41 18:32 | 20:25 121:53 | 21:49 | 21:02 | 19:54 ]16:45 | 16:20
14 08:35 | 07:51 06:51 | 06:40 ]05:11 | 05:27 | 06:13 | 07:03 |07:49 | 08:33
| 16:47 | 17:43 18:33 | 20:27 | 21:54 | 21:48 | 21:00 | 19:52 ] 16:43 | 16:20

]05:11  |05:28 | 06:14 | 07:05
|21:54 | 21:47 | 20:58 | 19:49
]05:11  |05:30 | 06:16 | 07:07
|21:55  |21:46 | 20:56 | 19:47
]05:11  |05:31 | 06:18 | 07:08
|21:55 | 21:45 | 20:54 | 19:45
]05:11  |05:32 | 06:19 | 07:10
|21:56  |21:44 | 20:52 | 19:42
]05:11 [ 05:33 | 06:21 | 07:12
|21:56  |21:43 | 20:50 | 19:40
]05:11  |05:35 | 06:23 | 07:13
|21:56  |21:41 | 20:48 | 19:38
]05:11  |05:36 | 06:24 | 07:15
|21:56  |21:40 | 20:46 | 19:35
]05:11  |05:37 | 06:26 | 07:17
|21:57  |21:39 | 20:44 | 19:33
]05:12  |05:39 | 06:27 | 07:18
|21:57  |21:38 | 20:42 | 19:30
]05:12  |05:40 | 06:29 | 07:20
|21:57  |21:36 | 20:39 | 19:28

Jo7:51 | 08:34
|16:42 | 16:20
|07:53 | 08:35
|16:41 | 16:20
|07:54 | 08:35
116:39 | 16:20
| 07:56 | 08:36
116:38 | 16:21
|o7:58 | 08:37
116:37 | 16:21
] 08:00 | 08:38
116:35 | 16:21
]08:01 | 08:38
116:34 | 16:22
] 08:03 | 08:39
116:33 | 16:22
]08:05 | 08:39
116:32 | 16:23
] 08:06 | 08:40
116:31 | 16:23

116:49 | 17:44 18:35 | 20:29
16 | 08:34 | 07:47 06:46 | 06:35
116:50 | 17:46 18:37 | 20:30
171 08:33 | 07:45 06:44 | 06:33
116:52 | 17:48 18:39 | 20:32
18 ] 08:32 | 07:43 06:42 | 06:31
| 16:54 | 17:50 18:40 | 20:34
19 | 08:31 | 07:41 06:39 | 06:29
116:55 | 17:52 18:42 | 20:36
20 | 08:30 | 07:39 06:37 | 06:27
| 16:57 | 17:54 18:44 | 20:37
21]08:29 | 07:37 06:35 | 06:24
116:59 | 17:56 18:46 | 20:39
221 08:28 | 07:35 06:32 | 06:22
117:00 | 17:57 18:47 | 20:41
23 | 08:26 | 07:33 06:30 | 06:20
117:02 | 17:59 18:49 | 20:42
241 08:25 | 07:31 06:28 | 06:18

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
15 | 08:35 | 07:49 | 06:49 | 06:37
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 17:04 | 18:01 | 18:51 | 20:44
|
|
|
|
|
|
|
|
|
|

25]08:24 | 07:29 06:25 | 06:16 ]05:12 | 05:42 | 06:31 | 07:22 108:08 | 08:40
117:06 | 18:03 18:53 | 20:46 |21:57 | 21:35 | 20:37 | 19:26 116:30 | 16:24
26]08:23 | 07:27 06:23 | 06:14 105:13 | 05:43 | 06:32 | 07:23 1 08:09 | 08:40
117:07 | 18:05 18:54 | 20:47 |21:57 | 21:33 | 20:35 | 19:23 116:29 | 16:25
27108:21 | 07:25 06:21 | 06:12 105:13 | 05:45 | 06:38 | 07:25 108:11 | 08:41
117:09 | 18:07 18:56 | 20:49 |21:57 | 21:32 | 20:33 | 19:21 116:28 | 16:25
28108:20 | 07:22 06:18 | 06:10 105:14 | 05:46 | 06:36 | 07:27 108:13 | 08:41
|17:11 | 18:08 18:58 | 20:51 |21:57 | 21:30 | 20:31 | 19:19 116:27 | 16:26
29]08:18 | 07:16 | 06:08 105:14 | 05:48 | 06:37 | 07:28 108:14 | 08:41
117:13 | 19:59 | 20:53 |21:57 | 21:29 | 20:28 | 19:16 116:26 | 16:27
30]08:17 | 107:14 | 06:06 105:15 | 05:49 | 06:39 | 07:30 108:16 | 08:41
|17:15 | 120:01 | 20:54 |21:56 | 21:27 | 20:26 | 19:14 116:25 | 16:28
31]08:15 | |07:12 | | 105:51 | 06:41 | | | 08:41
117:16 | 120:03 | | |21:26 | 20:24 | | | 16:29
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500 | 503 | 454 | 381 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z3-A-02 - ENERCON E-40/6.44 600 44.0 !'0! NH: 78,0 m (Ges:100,0 m) (44)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai [Juni [Juli lAugust | SeptembdiOktober |NovembefDezember
1]08:41 | 08:14 07:20 | 07:09 | 06:04 | 05:18 | 05:15 | 05:52 | 06:42 107:26 | 08:17
116:30 | 17:18 18:10 | 20:05 | 20:56 | 21:42  |21:56  |21:24 | 20:22 117:05 | 16:25
2]108:41 | 08:12 07:18 | 07:07 ]05:18 | 05:16 | 05:54 | 06:44 107:28 | 08:19
116:31 | 17:20 18:12 | 20:06 |21:43 | 21:56 | 21:22 | 20:19 117:03 | 16:24
3]08:41 | 08:11 07:16 | 07:05 105:17 | 05:17 | 05:55 | 06:45 107:29 | 08:20
116:32 | 17:22 18:14 | 20:08 |21:44 | 21:55  |21:21 | 20:17 117:02 | 16:23
4108:41 | 08:09 07:14 | 07:02 ]05:16 | 05:17 | 05:57 | 06:47 ]07:31 | 08:21
116:33 | 17:24 18:16 | 20:10 |21:45 | 21:55  |21:19 | 20:15 ]17:00 | 16:23
5]08:40 | 08:07 07:11 | 07:00 105:15 | 05:18 | 05:58 | 06:49 107:33 | 08:23
116:35 | 17:26 18:17 | 20:12 |21:46 | 21:55 | 21:17 | 20:13 116:58 | 16:22
6]08:40 | 08:06 07:09 | 06:58 ]05:15 | 05:19 | 06:00 | 06:50 107:35 | 08:24
116:36 | 17:28 18:19 | 20:13 |21:47 | 21:54 | 21:15 | 20:10 116:56 | 16:22
7108:40 | 08:04 07:07 | 06:55 105:14 ] 05:20 | 06:01 | 06:52 107:37 | 08:25
116:37 | 17:29 18:21 | 20:15 |21:48 | 21:53  |21:14 | 20:08 116:55 | 16:21
8]08:39 | 08:02 07:05 | 06:53 ]05:144 | 05:21 | 06:03 | 06:54 107:38 | 08:26
116:39 | 17:31 18:23 | 20:17 |21:49 | 21:53 | 21:12 | 20:06 116:53 | 16:21
908:39 | 08:01 07:02 | 06:51 105:13 | 05:22 | 06:05 | 06:55 |07:40 | 08:28
116:40 | 17:33 18:25 | 20:18 121:50 | 21:52 | 21:10 | 20:03 116:51 | 16:21
10 08:38 | 07:59 07:00 | 06:49 ]05:13 | 05:23 | 06:06 | 06:57 |07:42 | 08:29
| 16:41 | 17:35 18:26 | 20:20 | 21:51 | 21:51 | 21:08 | 20:01 | 16:50 | 16:20
11]08:38 | 07:57 06:58 | 06:46 105:12 | 05:24 | 06:08 | 06:59 1 07:44 ] 08:30
|16:43 | 17:37 18:28 | 20:22 |21:52 | 21:51 | 21:06 | 19:59 |16:48 | 16:20
12]08:37 | 07:55 06:56 | 06:44 ]05:12 | 05:25 | 06:10 | 07:00 |07:46 | 08:31
| 16:44 | 17:39 18:30 | 20:24 | 21:52 | 21:50 | 21:04 | 19:56 | 16:46 | 16:20
1308:36 | 07:53 06:53 | 06:42 105:12 | 05:26 | 06:11 | 07:02 107:47 | 08:32
| 16:46 | 17:41 18:32 | 20:25 121:53 | 21:49 | 21:02 | 19:54 ]16:45 | 16:20
14 08:35 | 07:51 06:51 | 06:40 ]05:11 | 05:27 | 06:13 | 07:03 |07:49 | 08:33
| 16:47 | 17:43 18:33 | 20:27 | 21:54 | 21:48 | 21:00 | 19:52 ] 16:43 | 16:20

]05:11  |05:28 | 06:14 | 07:05
|21:54 | 21:47 | 20:58 | 19:49
]05:11  |05:30 | 06:16 | 07:07
|21:55  |21:46 | 20:56 | 19:47
]05:11  |05:31 | 06:18 | 07:08
|21:55 | 21:45 | 20:54 | 19:45
]05:11  |05:32 | 06:19 | 07:10
|21:56  |21:44 | 20:52 | 19:42
]05:11 [ 05:33 | 06:21 | 07:12
|21:56  |21:43 | 20:50 | 19:40
]05:11  |05:35 | 06:23 | 07:13
|21:56  |21:41 | 20:48 | 19:38
]05:11  |05:36 | 06:24 | 07:15
|21:56  |21:40 | 20:46 | 19:35
]05:11  |05:37 | 06:26 | 07:17
|21:57  |21:39 | 20:44 | 19:33
]05:12  |05:39 | 06:27 | 07:18
|21:57  |21:38 | 20:42 | 19:30
]05:12  |05:40 | 06:29 | 07:20
|21:57  |21:36 | 20:39 | 19:28

Jo7:51 | 08:34
|16:42 | 16:20
|07:53 | 08:35
|16:41 | 16:20
|07:54 | 08:35
116:39 | 16:20
| 07:56 | 08:36
116:38 | 16:21
|o7:58 | 08:37
116:37 | 16:21
] 08:00 | 08:38
116:35 | 16:21
]08:01 | 08:38
116:34 | 16:22
] 08:03 | 08:39
116:33 | 16:22
]08:05 | 08:39
116:32 | 16:23
] 08:06 | 08:40
116:31 | 16:23

116:49 | 17:44 18:35 | 20:29
16 | 08:34 | 07:47 06:46 | 06:35
116:50 | 17:46 18:37 | 20:30
171 08:33 | 07:45 06:44 | 06:33
116:52 | 17:48 18:39 | 20:32
18 ] 08:32 | 07:43 06:42 | 06:31
| 16:54 | 17:50 18:40 | 20:34
19 | 08:31 | 07:41 06:39 | 06:29
116:55 | 17:52 18:42 | 20:36
20 | 08:30 | 07:39 06:37 | 06:27
| 16:57 | 17:54 18:44 | 20:37
21]08:29 | 07:37 06:35 | 06:24
116:59 | 17:56 18:46 | 20:39
221 08:28 | 07:35 06:32 | 06:22
117:00 | 17:57 18:47 | 20:41
23 | 08:26 | 07:33 06:30 | 06:20
117:02 | 17:59 18:49 | 20:42
241 08:25 | 07:31 06:28 | 06:18

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
15 | 08:35 | 07:49 | 06:49 | 06:37
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 17:04 | 18:01 | 18:51 | 20:44
|
|
|
|
|
|
|
|
|
|

25]08:24 | 07:29 06:25 | 06:16 ]05:12 | 05:42 | 06:31 | 07:22 108:08 | 08:40
117:06 | 18:03 18:53 | 20:46 |21:57 | 21:35 | 20:37 | 19:26 116:30 | 16:24
26]08:23 | 07:27 06:23 | 06:14 105:13 | 05:43 | 06:32 | 07:23 1 08:09 | 08:40
117:07 | 18:05 18:54 | 20:47 |21:57 | 21:33 | 20:35 | 19:23 116:29 | 16:25
27108:21 | 07:25 06:21 | 06:12 105:13 | 05:45 | 06:38 | 07:25 108:11 | 08:41
117:09 | 18:07 18:56 | 20:49 |21:57 | 21:32 | 20:33 | 19:21 116:28 | 16:25
28108:20 | 07:22 06:18 | 06:10 105:14 | 05:46 | 06:36 | 07:27 108:13 | 08:41
|17:11 | 18:08 18:58 | 20:51 |21:57 | 21:30 | 20:31 | 19:19 116:27 | 16:26
29]08:18 | 07:16 | 06:08 105:14 | 05:48 | 06:37 | 07:28 108:14 | 08:41
117:13 | 19:59 | 20:53 |21:57 | 21:29 | 20:28 | 19:16 116:26 | 16:27
30]08:17 | 107:14 | 06:06 105:15 | 05:49 | 06:39 | 07:30 108:16 | 08:41
|17:15 | 120:01 | 20:54 |21:56 | 21:27 | 20:26 | 19:14 116:25 | 16:28
31]08:15 | |07:12 | | 105:51 | 06:41 | | | 08:41
117:16 | 120:03 | | |21:26 | 20:24 | | | 16:29
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500 | 503 | 454 | 381 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H

engineering@noxt.de - 1. Marz 2023 I emgmeeﬂmg



E Kalender GB pro WEA Seite 185 von 219 Bericht NE-2022-03-007 Rev. 0

Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z3-A-03 - ENERCON E-40/6.44 600 44.0 !'0! NH: 78,0 m (Ges:100,0 m) (45)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai [Juni [Juli lAugust | SeptembdiOktober |NovembefDezember
1]08:41 | 08:14 07:20 | 07:09 | 06:04 | 05:18 | 05:15 | 05:52 | 06:42 107:26 | 08:17
116:30 | 17:18 18:10 | 20:05 | 20:56 | 21:42  |21:56  |21:24 | 20:22 117:05 | 16:25
2]108:41 | 08:12 07:18 | 07:07 ]05:18 | 05:16 | 05:54 | 06:44 107:28 | 08:19
116:31 | 17:20 18:12 | 20:06 |21:43 | 21:56 | 21:22 | 20:19 117:03 | 16:24
3]08:41 | 08:11 07:16 | 07:05 105:17 | 05:17 | 05:55 | 06:46 107:29 | 08:20
116:32 | 17:22 18:14 | 20:08 |21:44 | 21:55  |21:21 | 20:17 117:02 | 16:23
4108:41 | 08:09 07:14 | 07:02 ]05:16 | 05:18 | 05:57 | 06:47 ]07:31 | 08:21
116:3¢ | 17:24 18:16 | 20:10 |21:45 | 21:55  |21:19 | 20:15 ]17:00 | 16:23
5]08:40 | 08:08 07:11 | 07:00 105:15 | 05:18 | 05:58 | 06:49 107:33 | 08:23
116:35 | 17:26 18:18 | 20:12 |21:46 | 21:55 | 21:17 | 20:13 116:58 | 16:22
6]08:40 | 08:06 07:09 | 06:58 ]05:15 | 05:19 | 06:00 | 06:50 107:35 | 08:24
116:36 | 17:28 18:19 | 20:13 |21:47 | 21:54 | 21:15 | 20:10 116:56 | 16:22
7108:40 | 08:04 07:07 | 06:55 105:14 | 05:20 | 06:02 | 06:52 107:37 | 08:25
116:37 | 17:29 18:21 | 20:15 |21:48 | 21:53  |21:14 | 20:08 116:55 | 16:21
8]08:39 | 08:02 07:05 | 06:53 ]05:144 | 05:21 | 06:03 | 06:54 107:38 | 08:26
116:39 | 17:31 18:23 | 20:17 |21:49 | 21:53 | 21:12 | 20:06 116:53 | 16:21
908:39 | 08:01 07:02 | 06:51 105:13 | 05:22 | 06:05 | 06:55 |07:40 | 08:28
116:40 | 17:33 18:25 | 20:18 121:50 | 21:52 | 21:10 | 20:03 116:51 | 16:21
10 08:38 | 07:59 07:00 | 06:49 ]05:13 | 05:23 | 06:06 | 06:57 |07:42 | 08:29
| 16:41 | 17:35 18:26 | 20:20 | 21:51 | 21:51 | 21:08 | 20:01 | 16:50 | 16:20
11]08:38 | 07:57 06:58 | 06:46 105:12 | 05:24 | 06:08 | 06:59 1 07:44 ] 08:30
|16:43 | 17:37 18:28 | 20:22 |21:52 | 21:51 | 21:06 | 19:59 |16:48 | 16:20
12]08:37 | 07:55 06:56 | 06:44 ]05:12 | 05:25 | 06:10 | 07:00 |07:46 | 08:31
| 16:44 | 17:39 18:30 | 20:24 | 21:52 | 21:50 | 21:04 | 19:56 | 16:46 | 16:20
1308:36 | 07:53 06:53 | 06:42 105:12 | 05:26 | 06:11 | 07:02 107:47 | 08:32
| 16:46 | 17:41 18:32 | 20:25 121:53 | 21:49 | 21:02 | 19:54 ]16:45 | 16:20
14 08:35 | 07:51 06:51 | 06:40 ]05:11 | 05:27 | 06:13 | 07:04 |07:49 | 08:33
| 16:47 | 17:43 18:33 | 20:27 | 21:54 | 21:48 | 21:00 | 19:52 ] 16:43 | 16:20

]05:11  |05:29 | 06:14 | 07:05
|21:54 | 21:47 | 20:58 | 19:49
]05:11  |05:30 | 06:16 | 07:07
|21:55  |21:46 | 20:56 | 19:47
]05:11  |05:31 | 06:18 | 07:08
|21:55 | 21:45 | 20:54 | 19:45
]05:11  |05:32 | 06:19 | 07:10
|21:56  |21:44 | 20:52 | 19:42
]05:11 [ 05:33 | 06:21 | 07:12
|21:56  |21:43 | 20:50 | 19:40
]05:11  |05:35 | 06:23 | 07:13
|21:56  |21:41 | 20:48 | 19:38
]05:11  |05:36 | 06:24 | 07:15
|21:56  |21:40 | 20:46 | 19:35
]05:11  |05:38 | 06:26 | 07:17
|21:57  |21:39 | 20:44 | 19:33
]05:12  |05:39 | 06:27 | 07:18
|21:57  |21:38 | 20:42 | 19:30
]05:12  |05:40 | 06:29 | 07:20
|21:57  |21:36 | 20:39 | 19:28

Jo7:51 | 08:34
|16:42 | 16:20
|07:53 | 08:35
|16:41 | 16:20
|07:54 | 08:35
116:39 | 16:20
| 07:56 | 08:36
116:38 | 16:21
|o7:58 | 08:37
116:37 | 16:21
] 08:00 | 08:38
116:35 | 16:21
]08:01 | 08:38
116:34 | 16:22
] 08:03 | 08:39
116:33 | 16:22
]08:05 | 08:39
116:32 | 16:23
] 08:06 | 08:40
116:31 | 16:23

116:49 | 17:44 18:35 | 20:29
16 | 08:34 | 07:47 06:46 | 06:35
116:50 | 17:46 18:37 | 20:30
171 08:33 | 07:45 06:44 | 06:33
116:52 | 17:48 18:39 | 20:32
18 ] 08:32 | 07:43 06:42 | 06:31
| 16:54 | 17:50 18:40 | 20:34
19 | 08:31 | 07:41 06:39 | 06:29
116:55 | 17:52 18:42 | 20:36
20 | 08:30 | 07:39 06:37 | 06:27
| 16:57 | 17:54 18:44 | 20:37
21]08:29 | 07:37 06:35 | 06:24
116:59 | 17:56 18:46 | 20:39
221 08:28 | 07:35 06:32 | 06:22
117:00 | 17:57 18:47 | 20:41
23 | 08:26 | 07:33 06:30 | 06:20
117:02 | 17:59 18:49 | 20:42
241 08:25 | 07:31 06:28 | 06:18

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
15 | 08:35 | 07:49 | 06:49 | 06:37
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 17:04 | 18:01 | 18:51 | 20:44
|
|
|
|
|
|
|
|
|
|

25]08:24 | 07:29 06:25 | 06:16 ]05:12 | 05:42 | 06:31 | 07:22 108:08 | 08:40
117:06 | 18:03 18:53 | 20:46 |21:57 | 21:35 | 20:37 | 19:26 116:30 | 16:24
26]08:23 | 07:27 06:23 | 06:14 105:13 | 05:43 | 06:32 | 07:23 1 08:09 | 08:40
117:07 | 18:05 18:54 | 20:47 |21:57 | 21:33 | 20:35 | 19:23 116:29 | 16:25
27108:21 | 07:25 06:21 | 06:12 105:13 | 05:45 | 06:38 | 07:25 108:11 | 08:41
117:09 | 18:07 18:56 | 20:49 |21:57 | 21:32 | 20:33 | 19:21 116:28 | 16:25
28108:20 | 07:22 06:19 | 06:10 105:14 | 05:46 | 06:36 | 07:27 108:13 | 08:41
|17:11 | 18:08 18:58 | 20:51 |21:57 | 21:30 | 20:31 | 19:19 116:27 | 16:26
29]08:18 | 07:16 | 06:08 105:14 | 05:48 | 06:37 | 07:28 108:14 | 08:41
117:13 | 19:59 | 20:53 |21:57 | 21:29 | 20:28 | 19:16 116:26 | 16:27
30]08:17 | 107:14 | 06:06 105:15 | 05:49 | 06:39 | 07:30 108:16 | 08:41
|17:15 | 120:01 | 20:54 |21:56 | 21:27 | 20:26 | 19:14 116:25 | 16:28
31]08:16 | |07:12 | | 105:51 | 06:41 | | | 08:41
117:16 | 120:03 | | |21:26 | 20:24 | | | 16:29
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500 | 503 | 454 | 381 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros2023 1618746 WINAPRO «
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z3-A-04 - ENERCON E-40/6.44 600 44.0 !'0! NH: 78,0 m (Ges:100,0 m) (46)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai [Juni [Juli lAugust | SeptembdiOktober |NovembefDezember
1]08:41 | 08:14 07:20 | 07:09 | 06:04 | 05:18 | 05:15 | 05:52 | 06:42 107:26 | 08:17
116:30 | 17:18 18:10 | 20:05 | 20:56 | 21:42  |21:56  |21:24 | 20:22 117:05 | 16:25
2]108:41 | 08:12 07:18 | 07:07 ]05:18 | 05:16 | 05:54 | 06:44 107:28 | 08:19
116:31 | 17:20 18:12 | 20:06 |21:43 | 21:56 | 21:22 | 20:19 117:03 | 16:24
3]08:41 | 08:11 07:16 | 07:05 105:17 | 05:17 | 05:55 | 06:46 107:29 | 08:20
116:32 | 17:22 18:14 | 20:08 |21:44 | 21:56 | 21:21 | 20:17 117:02 | 16:23
4108:41 | 08:09 07:14 | 07:02 ]05:16 | 05:18 | 05:57 | 06:47 ]07:31 | 08:21
116:3¢ | 17:24 18:16 | 20:10 |21:45 | 21:55  |21:19 | 20:15 ]17:00 | 16:23
5]08:40 | 08:08 07:11 | 07:00 105:15 | 05:18 | 05:58 | 06:49 107:33 | 08:23
116:35 | 17:26 18:18 | 20:12 |21:46 | 21:55 | 21:17 | 20:13 116:58 | 16:22
6]08:40 | 08:06 07:09 | 06:58 ]05:15 | 05:19 | 06:00 | 06:50 107:35 | 08:24
116:36 | 17:28 18:19 | 20:13 |21:47 | 21:54 | 21:15 | 20:10 116:56 | 16:22
7108:40 | 08:04 07:07 | 06:55 105:14 | 05:20 | 06:02 | 06:52 107:37 | 08:25
116:37 | 17:30 18:21 | 20:15 |21:48 | 21:53  |21:14 | 20:08 116:55 | 16:21
8]08:39 | 08:02 07:05 | 06:53 ]05:144 | 05:21 | 06:03 | 06:54 107:38 | 08:26
116:39 | 17:31 18:23 | 20:17 |21:49 | 21:53 | 21:12 | 20:06 116:53 | 16:21
908:39 | 08:01 07:02 | 06:51 105:13 | 05:22 | 06:05 | 06:55 |07:40 | 08:28
116:40 | 17:33 18:25 | 20:18 121:50 | 21:52 | 21:10 | 20:03 116:51 | 16:21
10 08:38 | 07:59 07:00 | 06:49 ]05:13 | 05:23 | 06:06 | 06:57 |07:42 | 08:29
116:41 | 17:35 18:26 | 20:20 ]21:51 | 21:51 | 21:08 | 20:01 116:50 | 16:21
11]08:38 | 07:57 06:58 | 06:46 105:12 | 05:24 | 06:08 | 06:59 1 07:44 ] 08:30
|16:43 | 17:37 18:28 | 20:22 |21:52 | 21:51 | 21:06 | 19:59 |16:48 | 16:20
12]08:37 | 07:55 06:56 | 06:44 ]05:12 | 05:25 | 06:10 | 07:00 |07:46 | 08:31
| 16:44 | 17:39 18:30 | 20:24 | 21:52 | 21:50 | 21:04 | 19:56 | 16:46 | 16:20
1308:36 | 07:53 06:53 | 06:42 105:12 | 05:26 | 06:11 | 07:02 107:47 | 08:32
| 16:46 | 17:41 18:32 | 20:25 121:53 | 21:49 | 21:02 | 19:54 ]16:45 | 16:20
14 08:36 | 07:51 06:51 | 06:40 ]05:11 | 05:27 | 06:13 | 07:04 |07:49 | 08:33
| 16:47 | 17:43 18:34 | 20:27 | 21:54 | 21:48 | 21:00 | 19:52 ] 16:43 | 16:20

]05:11  |05:29 | 06:14 | 07:05
|21:54 | 21:47 | 20:58 | 19:49
]05:11  |05:30 | 06:16 | 07:07
|21:55  |21:46 | 20:56 | 19:47
]05:11  |05:31 | 06:18 | 07:08
|21:55 | 21:45 | 20:54 | 19:45
]05:11  |05:32 | 06:19 | 07:10
|21:56  |21:44 | 20:52 | 19:42
]05:11 [ 05:34  |06:21 | 07:12
|21:56  |21:43 | 20:50 | 19:40
]05:11  |05:35 | 06:23 | 07:13
|21:56  |21:41 | 20:48 | 19:38
]05:11  |05:36 | 06:24 | 07:15
|21:56  |21:40 | 20:46 | 19:35
]05:11  |05:38 | 06:26 | 07:17
|21:57  |21:39 | 20:44 | 19:33
]05:12  |05:39 | 06:28 | 07:18
|21:57  |21:38 | 20:42 | 19:31
]05:12  |05:40 | 06:29 | 07:20
|21:57  |21:36 | 20:39 | 19:28

Jo7:51 | 08:34
|16:42 | 16:20
|07:53 | 08:35
|16:41 | 16:20
|07:54 | 08:35
116:39 | 16:21
| 07:56 | 08:36
116:38 | 16:21
|o7:58 | 08:37
116:37 | 16:21
] 08:00 | 08:38
116:35 | 16:21
]08:01 | 08:38
116:34 | 16:22
] 08:03 | 08:39
116:33 | 16:22
]08:05 | 08:39
116:32 | 16:23
] 08:06 | 08:40
116:31 | 16:23

116:49 | 17:45 18:35 | 20:29
16 | 08:34 | 07:47 06:46 | 06:35
116:50 | 17:46 18:37 | 20:30
171 08:33 | 07:45 06:44 | 06:33
116:52 | 17:48 18:39 | 20:32
18 ] 08:32 | 07:43 06:42 | 06:31
| 16:54 | 17:50 18:41 | 20:34
19 | 08:31 | 07:41 06:39 | 06:29
116:55 | 17:52 18:42 | 20:36
20 | 08:30 | 07:39 06:37 | 06:27
| 16:57 | 17:54 18:44 | 20:37
21| 08:29 | 07:37 06:35 | 06:25
116:59 | 17:56 18:46 | 20:39
221 08:28 | 07:35 06:33 | 06:22
| 17:00 | 17:58 18:47 | 20:41
23 | 08:26 | 07:33 06:30 | 06:20
117:02 | 17:59 18:49 | 20:42
241 08:25 | 07:31 06:28 | 06:18

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
15 | 08:35 | 07:49 | 06:49 | 06:38
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 17:04 | 18:01 | 18:51 | 20:44
|
|
|
|
|
|
|
|
|
|

25]08:24 | 07:29 06:26 | 06:16 ]05:12 | 05:42 | 06:31 | 07:22 108:08 | 08:40
117:06 | 18:03 18:53 | 20:46 |21:57 | 21:35 | 20:37 | 19:26 116:30 | 16:24
26]08:23 | 07:27 06:23 | 06:14 105:13 | 05:43 | 06:32 | 07:23 1 08:09 | 08:40
117:07 | 18:05 18:54 | 20:48 |21:57 | 21:33 | 20:35 | 19:23 116:29 | 16:25
27108:21 | 07:25 06:21 | 06:12 105:13 | 05:45 | 06:38 | 07:25 108:11 | 08:41
117:09 | 18:07 18:56 | 20:49 |21:57 | 21:32 | 20:33 | 19:21 116:28 | 16:25
28108:20 | 07:22 06:19 | 06:10 105:14 | 05:46 | 06:36 | 07:27 108:13 | 08:41
|17:11 | 18:09 18:58 | 20:51 |21:57 | 21:30 | 20:31 | 19:19 116:27 | 16:26
29108:19 | 07:16 | 06:08 105:14 | 05:48 | 06:37 | 07:28 108:14 | 08:41
117:13 | 20:00 | 20:53 |21:57 | 21:29 | 20:28 | 19:16 116:26 | 16:27
30]08:17 | 107:14 | 06:06 105:15 | 05:49 | 06:39 | 07:30 108:16 | 08:41
|17:15 | 120:01 | 20:54 |21:56 | 21:27 | 20:26 | 19:14 116:25 | 16:28
31]08:16 | |07:12 | | 105:51 | 06:41 | | | 08:41
117:16 | 120:03 | | |21:26 | 20:24 | | | 16:29
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500 | 503 | 454 | 381 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk or0s2023 1618747 WINAPRO «
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z3-A-05 - ENERCON E-40/6.44 600 44.0 !'0! NH: 78,0 m (Ges:100,0 m) (47)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai [Juni [Juli lAugust | SeptembdiOktober |NovembefDezember
1]08:41 | 08:14 07:20 | 07:09 | 06:04 | 05:18 | 05:15 | 05:52 | 06:42 107:26 | 08:17
116:30 | 17:18 18:10 | 20:05 | 20:56 | 21:42  |21:56  |21:24 | 20:22 117:05 | 16:25
2]108:41 | 08:12 07:18 | 07:07 ]05:18 | 05:16 | 05:54 | 06:44 107:28 | 08:19
116:31 | 17:20 18:12 | 20:06 |21:43 | 21:56 | 21:22 | 20:19 117:03 | 16:24
3]08:41 | 08:11 07:16 | 07:05 105:17 | 05:17 | 05:55 | 06:46 107:29 | 08:20
116:32 | 17:22 18:14 | 20:08 |21:44 | 21:55  |21:21 | 20:17 117:02 | 16:23
4108:41 | 08:09 07:14 | 07:02 ]05:16 | 05:18 | 05:57 | 06:47 ]07:31 | 08:21
116:3¢ | 17:24 18:16 | 20:10 |21:45 | 21:55  |21:19 | 20:15 ]17:00 | 16:23
5]08:40 | 08:08 07:11 | 07:00 105:15 | 05:18 | 05:58 | 06:49 107:33 | 08:23
116:35 | 17:26 18:18 | 20:12 |21:46 | 21:55 | 21:17 | 20:13 116:58 | 16:22
6]08:40 | 08:06 07:09 | 06:58 ]05:15 | 05:19 | 06:00 | 06:50 107:35 | 08:24
116:36 | 17:28 18:19 | 20:13 |21:47 | 21:54 | 21:15 | 20:10 116:56 | 16:22
7108:40 | 08:04 07:07 | 06:55 105:14 | 05:20 | 06:02 | 06:52 107:37 | 08:25
116:37 | 17:30 18:21 | 20:15 |21:48 | 21:53  |21:14 | 20:08 116:55 | 16:21
8]08:39 | 08:02 07:05 | 06:53 ]05:144 | 05:21 | 06:03 | 06:54 107:38 | 08:26
116:39 | 17:31 18:23 | 20:17 |21:49 | 21:53 | 21:12 | 20:06 116:53 | 16:21
908:39 | 08:01 07:02 | 06:51 105:13 | 05:22 | 06:05 | 06:55 |07:40 | 08:28
116:40 | 17:33 18:25 | 20:18 121:50 | 21:52 | 21:10 | 20:03 116:51 | 16:21
10 08:38 | 07:59 07:00 | 06:49 ]05:13 | 05:23 | 06:06 | 06:57 |07:42 | 08:29
116:41 | 17:35 18:26 | 20:20 ]21:51 | 21:51 | 21:08 | 20:01 116:50 | 16:21
11]08:38 | 07:57 06:58 | 06:46 105:12 | 05:24 | 06:08 | 06:59 1 07:44 ] 08:30
|16:43 | 17:37 18:28 | 20:22 |21:52 | 21:51 | 21:06 | 19:59 |16:48 | 16:20
12]08:37 | 07:55 06:56 | 06:44 ]05:12 | 05:25 | 06:10 | 07:00 |07:46 | 08:31
| 16:44 | 17:39 18:30 | 20:24 | 21:52 | 21:50 | 21:04 | 19:56 | 16:46 | 16:20
1308:36 | 07:53 06:53 | 06:42 105:12 | 05:26 | 06:11 | 07:02 107:47 | 08:32
| 16:46 | 17:41 18:32 | 20:25 121:53 | 21:49 | 21:02 | 19:54 ]16:45 | 16:20
14 08:35 | 07:51 06:51 | 06:40 ]05:11 | 05:27 | 06:13 | 07:04 |07:49 | 08:33
| 16:47 | 17:43 18:34 | 20:27 | 21:54 | 21:48 | 21:00 | 19:52 ] 16:43 | 16:20

]05:11  |05:29 | 06:14 | 07:05
|21:54 | 21:47 | 20:58 | 19:49
]05:11  |05:30 | 06:16 | 07:07
|21:55  |21:46 | 20:56 | 19:47
]05:11  |05:31 | 06:18 | 07:08
|21:55 | 21:45 | 20:54 | 19:45
]05:11  |05:32 | 06:19 | 07:10
|21:56  |21:44 | 20:52 | 19:42
]05:11 [ 05:34  |06:21 | 07:12
|21:56  |21:43 | 20:50 | 19:40
]05:11  |05:35 | 06:23 | 07:13
|21:56  |21:41 | 20:48 | 19:38
]05:11  |05:36 | 06:24 | 07:15
|21:56  |21:40 | 20:46 | 19:35
]05:11  |05:38 | 06:26 | 07:17
|21:57  |21:39 | 20:44 | 19:33
]05:12  |05:39 | 06:28 | 07:18
|21:57  |21:38 | 20:42 | 19:31
]05:12  |05:40 | 06:29 | 07:20
|21:57  |21:36 | 20:39 | 19:28

Jo7:51 | 08:34
|16:42 | 16:20
|07:53 | 08:35
|16:41 | 16:20
|07:54 | 08:35
116:39 | 16:21
| 07:56 | 08:36
116:38 | 16:21
|o7:58 | 08:37
116:37 | 16:21
] 08:00 | 08:38
116:35 | 16:21
]08:01 | 08:38
116:34 | 16:22
] 08:03 | 08:39
116:33 | 16:22
]08:05 | 08:39
116:32 | 16:23
] 08:06 | 08:40
116:31 | 16:23

116:49 | 17:45 18:35 | 20:29
16 | 08:34 | 07:47 06:46 | 06:35
116:50 | 17:46 18:37 | 20:30
171 08:33 | 07:45 06:44 | 06:33
116:52 | 17:48 18:39 | 20:32
18 ] 08:32 | 07:43 06:42 | 06:31
| 16:54 | 17:50 18:41 | 20:34
19 | 08:31 | 07:41 06:39 | 06:29
116:55 | 17:52 18:42 | 20:36
20 | 08:30 | 07:39 06:37 | 06:27
| 16:57 | 17:54 18:44 | 20:37
21| 08:29 | 07:37 06:35 | 06:25
116:59 | 17:56 18:46 | 20:39
221 08:28 | 07:35 06:32 | 06:22
| 17:00 | 17:58 18:47 | 20:41
23 | 08:26 | 07:33 06:30 | 06:20
117:02 | 17:59 18:49 | 20:42
241 08:25 | 07:31 06:28 | 06:18

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
15 | 08:35 | 07:49 | 06:49 | 06:38
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 17:04 | 18:01 | 18:51 | 20:44
|
|
|
|
|
|
|
|
|
|

25]08:24 | 07:29 06:26 | 06:16 ]05:12 | 05:42 | 06:31 | 07:22 108:08 | 08:40
117:06 | 18:03 18:53 | 20:46 |21:57 | 21:35 | 20:37 | 19:26 116:30 | 16:24
26]08:23 | 07:27 06:23 | 06:14 105:13 | 05:43 | 06:32 | 07:23 1 08:09 | 08:40
117:07 | 18:05 18:54 | 20:48 |21:57 | 21:33 | 20:35 | 19:23 116:29 | 16:25
27108:21 | 07:25 06:21 | 06:12 105:13 | 05:45 | 06:38 | 07:25 108:11 | 08:41
117:09 | 18:07 18:56 | 20:49 |21:57 | 21:32 | 20:33 | 19:21 116:28 | 16:25
28108:20 | 07:22 06:19 | 06:10 105:14 | 05:46 | 06:36 | 07:27 108:13 | 08:41
|17:11 | 18:09 18:58 | 20:51 |21:57 | 21:30 | 20:31 | 19:19 116:27 | 16:26
29]08:18 | 07:16 | 06:08 105:14 | 05:48 | 06:37 | 07:28 108:14 | 08:41
117:13 | 20:00 | 20:53 |21:57 | 21:29 | 20:28 | 19:16 116:26 | 16:27
30]08:17 | 107:14 | 06:06 105:15 | 05:49 | 06:39 | 07:30 108:16 | 08:41
|17:15 | 120:01 | 20:54 |21:56 | 21:27 | 20:26 | 19:14 116:25 | 16:28
31]08:16 | |07:12 | | 105:51 | 06:41 | | | 08:41
117:16 | 120:03 | | |21:26 | 20:24 | | | 16:29
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500 | 503 | 454 | 381 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk or0s2023 1618748 WINAPRO «

noxt! engineering GmbH '
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z3-A-06 - ENERCON E-66/18.70 1800 70.0 !O! NH: 98,0 m (Ges:133,0 m) (48)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai [Juni [Juli lAugust | SeptembdiOktober |NovembefDezember
1]08:41 | 08:14 07:20 | 07:09 | 06:04 | 05:18 | 05:15 | 05:52 | 06:42 107:26 | 08:17
116:30 | 17:18 18:10 | 20:05 | 20:56 | 21:42  |21:56  |21:24 | 20:22 117:05 | 16:25
2]108:41 | 08:12 07:18 | 07:07 ]05:18 | 05:16 | 05:54 | 06:44 107:28 | 08:19
116:31 | 17:20 18:12 | 20:06 |21:43 | 21:56 | 21:22 | 20:19 117:03 | 16:24
3]08:41 | 08:11 07:16 | 07:05 105:17 | 05:17 | 05:55 | 06:46 107:29 | 08:20
116:32 | 17:22 18:14 | 20:08 |21:44 | 21:56 | 21:21 | 20:17 117:02 | 16:23
4108:41 | 08:09 07:14 | 07:02 ]05:16 | 05:18 | 05:57 | 06:47 ]07:31 | 08:21
116:3¢ | 17:24 18:16 | 20:10 |21:45 | 21:55  |21:19 | 20:15 ]17:00 | 16:23
5]08:40 | 08:08 07:11 | 07:00 105:15 | 05:18 | 05:58 | 06:49 107:33 | 08:23
116:35 | 17:26 18:18 | 20:12 |21:46 | 21:55 | 21:17 | 20:13 116:58 | 16:22
6]08:40 | 08:06 07:09 | 06:58 ]05:15 | 05:19 | 06:00 | 06:50 107:35 | 08:24
116:36 | 17:28 18:19 | 20:13 |21:47 | 21:54 | 21:15 | 20:10 116:56 | 16:22
7108:40 | 08:04 07:07 | 06:55 105:14 | 05:20 | 06:02 | 06:52 107:37 | 08:25
116:37 | 17:30 18:21 | 20:15 |21:48 | 21:54 |21:14 | 20:08 116:55 | 16:21
8]08:39 | 08:02 07:05 | 06:53 ]05:14 | 05:21 | 06:03 | 06:54 107:38 | 08:27
116:39 | 17:31 18:23 | 20:17 |21:49 | 21:53 | 21:12 | 20:06 116:53 | 16:21
908:39 | 08:01 07:02 | 06:51 105:13 | 05:22 | 06:05 | 06:55 |07:40 | 08:28
116:40 | 17:33 18:25 | 20:18 121:50 | 21:52 | 21:10 | 20:03 116:51 | 16:21
10 08:38 | 07:59 07:00 | 06:49 ]05:13 | 05:23 | 06:06 | 06:57 |07:42 | 08:29
| 16:41 | 17:35 18:26 | 20:20 | 21:51 | 21:51 | 21:08 | 20:01 | 16:50 | 16:20
11]08:38 | 07:57 06:58 | 06:46 105:12 | 05:24 | 06:08 | 06:59 1 07:44 ] 08:30
|16:43 | 17:37 18:28 | 20:22 |21:52 | 21:51 | 21:06 | 19:59 |16:48 | 16:20
12]08:37 | 07:55 06:56 | 06:44 ]05:12 | 05:25 | 06:10 | 07:00 |07:46 | 08:31
| 16:44 | 17:39 18:30 | 20:24 | 21:52 | 21:50 | 21:04 | 19:56 | 16:46 | 16:20
1308:36 | 07:53 06:53 | 06:42 105:12 | 05:26 | 06:11 | 07:02 107:47 | 08:32
| 16:46 | 17:41 18:32 | 20:25 121:53 | 21:49 | 21:02 | 19:54 ]16:45 | 16:20
14 08:36 | 07:51 06:51 | 06:40 ]05:11 | 05:27 | 06:13 | 07:04 |07:49 | 08:33
| 16:47 | 17:43 18:34 | 20:27 | 21:54 | 21:48 | 21:00 | 19:52 ] 16:43 | 16:20

]05:11  |05:29 | 06:14 | 07:05
|21:54 | 21:47 | 20:58 | 19:49
]05:11  |05:30 | 06:16 | 07:07
|21:55  |21:46 | 20:56 | 19:47
]05:11  |05:31 | 06:18 | 07:08
|21:55 | 21:45 | 20:54 | 19:45
]05:11  |05:32 | 06:19 | 07:10
|21:56  |21:44 | 20:52 | 19:42
]05:11 [ 05:34  |06:21 | 07:12
|21:56  |21:43 | 20:50 | 19:40
]05:11  |05:35 | 06:23 | 07:13
|21:56  |21:41 | 20:48 | 19:38
]05:11  |05:36 | 06:24 | 07:15
|21:57  |21:40 | 20:46 | 19:35
]05:11  |05:38 | 06:26 | 07:17
|21:57  |21:39 | 20:44 | 19:33
]05:12  |05:39 | 06:28 | 07:18
|21:57  |21:38 | 20:42 | 19:31
]05:12  |05:40 | 06:29 | 07:20
|21:57  |21:36 | 20:39 | 19:28

Jo7:51 | 08:34
|16:42 | 16:20
|07:53 | 08:35
|16:41 | 16:20
|07:54 | 08:36
116:39 | 16:20
| 07:56 | 08:36
116:38 | 16:21
|o7:58 | 08:37
116:37 | 16:21
] 08:00 | 08:38
116:35 | 16:21
]08:01 | 08:38
116:34 | 16:22
] 08:03 | 08:39
116:33 | 16:22
]08:05 | 08:39
116:32 | 16:23
] 08:06 | 08:40
116:31 | 16:23

116:49 | 17:45 18:35 | 20:29
16 | 08:34 | 07:47 06:46 | 06:35
116:50 | 17:46 18:37 | 20:30
171 08:33 | 07:45 06:44 | 06:33
116:52 | 17:48 18:39 | 20:32
18 ] 08:32 | 07:43 06:42 | 06:31
| 16:54 | 17:50 18:41 | 20:34
19 | 08:31 | 07:41 06:39 | 06:29
116:55 | 17:52 18:42 | 20:36
20 | 08:30 | 07:39 06:37 | 06:27
| 16:57 | 17:54 18:44 | 20:37
21]08:29 | 07:37 06:35 | 06:24
116:59 | 17:56 18:46 | 20:39
221 08:28 | 07:35 06:33 | 06:22
| 17:00 | 17:58 18:47 | 20:41
23 | 08:27 | 07:33 06:30 | 06:20
117:02 | 17:59 18:49 | 20:42
241 08:25 | 07:31 06:28 | 06:18

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
15 | 08:35 | 07:49 | 06:49 | 06:38
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 17:04 | 18:01 | 18:51 | 20:44
|
|
|
|
|
|
|
|
|
|

25]08:24 | 07:29 06:26 | 06:16 ]05:12 | 05:42 | 06:31 | 07:22 108:08 | 08:40
117:06 | 18:03 18:53 | 20:46 |21:57 | 21:35 | 20:37 | 19:26 116:30 | 16:24
26]08:23 | 07:27 06:23 | 06:14 105:13 | 05:43 | 06:32 | 07:23 108:10 | 08:40
117:07 | 18:05 18:54 | 20:48 |21:57 | 21:33 | 20:35 | 19:23 116:29 | 16:25
27108:21 | 07:25 06:21 | 06:12 105:13 | 05:45 | 06:38 | 07:25 108:11 | 08:41
117:09 | 18:07 18:56 | 20:49 |21:57 | 21:32 | 20:33 | 19:21 116:28 | 16:25
28108:20 | 07:22 06:19 | 06:10 105:14 | 05:46 | 06:36 | 07:27 108:13 | 08:41
|17:11 | 18:08 18:58 | 20:51 |21:57 | 21:30 | 20:31 | 19:19 116:27 | 16:26
29108:19 | 07:16 | 06:08 105:14 | 05:48 | 06:37 | 07:28 108:14 | 08:41
117:13 | 20:00 | 20:53 |21:57 | 21:29 | 20:28 | 19:16 116:26 | 16:27
30]08:17 | 107:14 | 06:06 105:15 | 05:49 | 06:39 | 07:30 108:16 | 08:41
|17:15 | 120:01 | 20:54 |21:57 | 21:27 | 20:26 | 19:14 116:25 | 16:28
31]08:16 | |07:12 | | 105:51 | 06:41 | | | 08:41
117:16 | 120:03 | | |21:26 | 20:24 | | | 16:29
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500 | 503 | 454 | 381 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 01032023 16:18/40  WINAPRO «
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z3-A-07 - ENERCON E-66/18.70 1800 70.0 !O! NH: 98,0 m (Ges:133,0 m) (49)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai [Juni [Juli lAugust | SeptembdiOktober |NovembefDezember
1]08:41 | 08:14 07:20 | 07:09 | 06:04 | 05:18 | 05:15 | 05:52 | 06:42 107:26 | 08:17
116:30 | 17:18 18:10 | 20:05 | 20:56 | 21:42  |21:56  |21:24 | 20:22 117:05 | 16:25
2]108:41 | 08:12 07:18 | 07:07 ]05:18 | 05:16 | 05:54 | 06:44 107:28 | 08:19
116:31 | 17:20 18:12 | 20:06 |21:43 | 21:56 | 21:22 | 20:19 117:03 | 16:24
3]08:41 | 08:11 07:16 | 07:05 105:17 | 05:17 | 05:55 | 06:46 107:29 | 08:20
116:32 | 17:22 18:14 | 20:08 |21:44 | 21:56 | 21:21 | 20:17 117:02 | 16:23
4108:41 | 08:09 07:14 | 07:02 ]05:16 | 05:18 | 05:57 | 06:47 ]07:31 | 08:21
116:3¢ | 17:24 18:16 | 20:10 |21:45 | 21:55  |21:19 | 20:15 ]17:00 | 16:23
5]08:40 | 08:08 07:11 | 07:00 105:15 | 05:18 | 05:58 | 06:49 107:33 | 08:23
116:35 | 17:26 18:18 | 20:12 |21:46 | 21:55 | 21:17 | 20:13 116:58 | 16:22
6]08:40 | 08:06 07:09 | 06:58 ]05:15 | 05:19 | 06:00 | 06:50 107:35 | 08:24
116:36 | 17:28 18:19 | 20:13 |21:47 | 21:54 | 21:15 | 20:10 116:56 | 16:22
7108:40 | 08:04 07:07 | 06:55 105:14 | 05:20 | 06:02 | 06:52 107:37 | 08:25
116:37 | 17:30 18:21 | 20:15 |21:48 | 21:53  |21:14 | 20:08 116:55 | 16:21
8]08:39 | 08:02 07:05 | 06:53 ]05:144 | 05:21 | 06:03 | 06:54 107:38 | 08:26
116:39 | 17:31 18:23 | 20:17 |21:49 | 21:53 | 21:12 | 20:06 116:53 | 16:21
908:39 | 08:01 07:02 | 06:51 105:13 | 05:22 | 06:05 | 06:55 |07:40 | 08:28
116:40 | 17:33 18:25 | 20:18 121:50 | 21:52 | 21:10 | 20:03 116:51 | 16:21
10 08:38 | 07:59 07:00 | 06:49 ]05:13 | 05:23 | 06:06 | 06:57 |07:42 | 08:29
116:41 | 17:35 18:26 | 20:20 ]21:51 | 21:51 | 21:08 | 20:01 116:50 | 16:21
11]08:38 | 07:57 06:58 | 06:46 105:12 | 05:24 | 06:08 | 06:59 1 07:44 ] 08:30
|16:43 | 17:37 18:28 | 20:22 |21:52 | 21:51 | 21:06 | 19:59 |16:48 | 16:20
12]08:37 | 07:55 06:56 | 06:44 ]05:12 | 05:25 | 06:10 | 07:00 |07:46 | 08:31
| 16:44 | 17:39 18:30 | 20:24 | 21:52 | 21:50 | 21:04 | 19:56 | 16:46 | 16:20
1308:36 | 07:53 06:53 | 06:42 105:12 | 05:26 | 06:11 | 07:02 107:47 | 08:32
| 16:46 | 17:41 18:32 | 20:25 121:53 | 21:49 | 21:02 | 19:54 ]16:45 | 16:20
14 08:36 | 07:51 06:51 | 06:40 ]05:11 | 05:27 | 06:13 | 07:04 |07:49 | 08:33
| 16:47 | 17:43 18:34 | 20:27 | 21:54 | 21:48 | 21:00 | 19:52 ] 16:43 | 16:20

]05:11  |05:29 | 06:14 | 07:05
|21:54 | 21:47 | 20:58 | 19:49
]05:11  |05:30 | 06:16 | 07:07
|21:55  |21:46 | 20:56 | 19:47
]05:11  |05:31 | 06:18 | 07:08
|21:55 | 21:45 | 20:54 | 19:45
]05:11  |05:32 | 06:19 | 07:10
|21:56  |21:44 | 20:52 | 19:42
]05:11 [ 05:34  |06:21 | 07:12
|21:56  |21:43 | 20:50 | 19:40
]05:11  |05:35 | 06:23 | 07:13
|21:56  |21:41 | 20:48 | 19:38
]05:11  |05:36 | 06:24 | 07:15
|21:57  |21:40 | 20:46 | 19:35
]05:11  |05:38 | 06:26 | 07:17
|21:57  |21:39 | 20:44 | 19:33
]05:12  |05:39 | 06:28 | 07:18
|21:57  |21:38 | 20:42 | 19:31
]05:12  |05:40 | 06:29 | 07:20
|21:57  |21:36 | 20:39 | 19:28

Jo7:51 | 08:34
|16:42 | 16:20
|07:53 | 08:35
|16:41 | 16:20
|07:54 | 08:35
116:39 | 16:20
| 07:56 | 08:36
116:38 | 16:21
|o7:58 | 08:37
116:37 | 16:21
] 08:00 | 08:38
116:35 | 16:21
]08:01 | 08:38
116:34 | 16:22
] 08:03 | 08:39
116:33 | 16:22
]08:05 | 08:39
116:32 | 16:23
] 08:06 | 08:40
116:31 | 16:23

116:49 | 17:45 18:35 | 20:29
16 | 08:34 | 07:47 06:46 | 06:35
116:50 | 17:46 18:37 | 20:30
171 08:33 | 07:45 06:44 | 06:33
116:52 | 17:48 18:39 | 20:32
18 ] 08:32 | 07:43 06:42 | 06:31
| 16:54 | 17:50 18:41 | 20:34
19 | 08:31 | 07:41 06:39 | 06:29
116:55 | 17:52 18:42 | 20:36
20 | 08:30 | 07:39 06:37 | 06:27
| 16:57 | 17:54 18:44 | 20:37
21| 08:29 | 07:37 06:35 | 06:25
116:59 | 17:56 18:46 | 20:39
221 08:28 | 07:35 06:33 | 06:22
| 17:00 | 17:58 18:47 | 20:41
23 | 08:26 | 07:33 06:30 | 06:20
117:02 | 17:59 18:49 | 20:42
241 08:25 | 07:31 06:28 | 06:18

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
15 | 08:35 | 07:49 | 06:49 | 06:38
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 17:04 | 18:01 | 18:51 | 20:44
|
|
|
|
|
|
|
|
|
|

25]08:24 | 07:29 06:26 | 06:16 ]05:12 | 05:42 | 06:31 | 07:22 108:08 | 08:40
117:06 | 18:03 18:53 | 20:46 |21:57 | 21:35 | 20:37 | 19:26 116:30 | 16:24
26]08:23 | 07:27 06:23 | 06:14 105:13 | 05:43 | 06:32 | 07:23 108:10 | 08:40
117:07 | 18:05 18:54 | 20:48 |21:57 | 21:33 | 20:35 | 19:23 116:29 | 16:25
27108:21 | 07:25 06:21 | 06:12 105:13 | 05:45 | 06:38 | 07:25 108:11 | 08:41
117:09 | 18:07 18:56 | 20:49 |21:57 | 21:32 | 20:33 | 19:21 116:28 | 16:25
28108:20 | 07:22 06:19 | 06:10 105:14 | 05:46 | 06:36 | 07:27 108:13 | 08:41
|17:11 | 18:09 18:58 | 20:51 |21:57 | 21:30 | 20:31 | 19:19 116:27 | 16:26
29108:19 | 07:16 | 06:08 105:14 | 05:48 | 06:37 | 07:28 108:14 | 08:41
117:13 | 20:00 | 20:53 |21:57 | 21:29 | 20:28 | 19:16 116:26 | 16:27
30]08:17 | 107:14 | 06:06 105:15 | 05:49 | 06:39 | 07:30 108:16 | 08:41
|17:15 | 120:01 | 20:54 |21:56 | 21:27 | 20:26 | 19:14 116:25 | 16:28
31]08:16 | |07:12 | | 105:51 | 06:41 | | | 08:41
117:16 | 120:03 | | |21:26 | 20:24 | | | 16:29
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500 | 503 | 454 | 381 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z3-A-08 - ENERCON E-66/18.70 1800 70.0 !O! NH: 98,0 m (Ges:133,0 m) (50)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai [Juni [Juli lAugust | SeptembdiOktober |NovembefDezember
1]08:41 | 08:14 07:20 | 07:09 | 06:04 | 05:18 | 05:15 | 05:52 | 06:42 107:26 | 08:17
116:30 | 17:18 18:10 | 20:05 | 20:56 | 21:42  |21:56  |21:24 | 20:22 117:05 | 16:25
2]108:41 | 08:12 07:18 | 07:07 ]05:18 | 05:16 | 05:54 | 06:44 107:28 | 08:19
116:31 | 17:20 18:12 | 20:06 |21:43 | 21:56 | 21:22 | 20:19 117:03 | 16:24
3]08:41 | 08:11 07:16 | 07:05 105:17 | 05:17 | 05:55 | 06:45 107:29 | 08:20
116:32 | 17:22 18:14 | 20:08 |21:44 | 21:55  |21:21 | 20:17 117:02 | 16:23
4108:41 | 08:09 07:14 | 07:02 ]05:16 | 05:17 | 05:57 | 06:47 ]07:31 | 08:21
116:33 | 17:24 18:16 | 20:10 |21:45 | 21:55  |21:19 | 20:15 ]17:00 | 16:23
5]08:40 | 08:07 07:11 | 07:00 105:15 | 05:18 | 05:58 | 06:49 107:33 | 08:23
116:35 | 17:26 18:17 | 20:12 |21:46 | 21:55 | 21:17 | 20:12 116:58 | 16:22
6]08:40 | 08:06 07:09 | 06:58 ]05:15 | 05:19 | 06:00 | 06:50 107:35 | 08:24
116:36 | 17:28 18:19 | 20:13 |21:47 | 21:54 | 21:15 | 20:10 116:56 | 16:22
7108:40 | 08:04 07:07 | 06:55 105:14 ] 05:20 | 06:01 | 06:52 107:37 | 08:25
116:37 | 17:29 18:21 | 20:15 |21:48 | 21:53  |21:14 | 20:08 116:55 | 16:21
8]08:39 | 08:02 07:05 | 06:53 ]05:144 | 05:21 | 06:03 | 06:54 107:38 | 08:26
116:39 | 17:31 18:23 | 20:17 |21:49 | 21:53 | 21:12 | 20:06 116:53 | 16:21
908:39 | 08:01 07:02 | 06:51 105:13 | 05:22 | 06:05 | 06:55 |07:40 | 08:28
116:40 | 17:33 18:25 | 20:18 121:50 | 21:52 | 21:10 | 20:03 116:51 | 16:21
10 08:38 | 07:59 07:00 | 06:49 ]05:13 | 05:23 | 06:06 | 06:57 |07:42 | 08:29
| 16:41 | 17:35 18:26 | 20:20 | 21:51 | 21:51 | 21:08 | 20:01 | 16:50 | 16:20
11]08:38 | 07:57 06:58 | 06:46 105:12 | 05:24 | 06:08 | 06:59 1 07:44 ] 08:30
|16:43 | 17:37 18:28 | 20:22 |21:52 | 21:51 | 21:06 | 19:59 |16:48 | 16:20
12]08:37 | 07:55 06:56 | 06:44 ]05:12 | 05:25 | 06:10 | 07:00 |07:46 | 08:31
| 16:44 | 17:39 18:30 | 20:24 | 21:52 | 21:50 | 21:04 | 19:56 | 16:46 | 16:20
1308:36 | 07:53 06:53 | 06:42 105:12 | 05:26 | 06:11 | 07:02 107:47 | 08:32
| 16:46 | 17:41 18:32 | 20:25 121:53 | 21:49 | 21:02 | 19:54 ]16:45 | 16:20
14 08:35 | 07:51 06:51 | 06:40 ]05:11 | 05:27 | 06:13 | 07:03 |07:49 | 08:33
| 16:47 | 17:43 18:33 | 20:27 | 21:54 | 21:48 | 21:00 | 19:52 ] 16:43 | 16:20

]05:11  |05:28 | 06:14 | 07:05
|21:54 | 21:47 | 20:58 | 19:49
]05:11  |05:30 | 06:16 | 07:07
|21:55  |21:46 | 20:56 | 19:47
]05:11  |05:31 | 06:18 | 07:08
|21:55 | 21:45 | 20:54 | 19:45
]05:11  |05:32 | 06:19 | 07:10
|21:56  |21:44 | 20:52 | 19:42
]05:11 [ 05:33 | 06:21 | 07:12
|21:56  |21:43 | 20:50 | 19:40
]05:11  |05:35 | 06:23 | 07:13
|21:56  |21:41 | 20:48 | 19:38
]05:11  |05:36 | 06:24 | 07:15
|21:56  |21:40 | 20:46 | 19:35
]05:11  |05:37 | 06:26 | 07:17
|21:57  |21:39 | 20:44 | 19:33
]05:12  |05:39 | 06:27 | 07:18
|21:57  |21:38 | 20:41 | 19:30
]05:12  |05:40 | 06:29 | 07:20
|21:57  |21:36 | 20:39 | 19:28

Jo7:51 | 08:34
|16:42 | 16:20
|07:53 | 08:35
|16:41 | 16:20
|07:54 | 08:35
116:39 | 16:20
| 07:56 | 08:36
116:38 | 16:21
|o7:58 | 08:37
116:37 | 16:21
] 08:00 | 08:38
116:35 | 16:21
]08:01 | 08:38
116:34 | 16:22
] 08:03 | 08:39
116:33 | 16:22
]08:05 | 08:39
116:32 | 16:23
] 08:06 | 08:40
116:31 | 16:23

116:49 | 17:44 18:35 | 20:29
16 | 08:34 | 07:47 06:46 | 06:35
116:50 | 17:46 18:37 | 20:30
171 08:33 | 07:45 06:44 | 06:33
116:52 | 17:48 18:39 | 20:32
18 ] 08:32 | 07:43 06:42 | 06:31
| 16:54 | 17:50 18:40 | 20:34
19 | 08:31 | 07:41 06:39 | 06:29
116:55 | 17:52 18:42 | 20:36
20 | 08:30 | 07:39 06:37 | 06:27
| 16:57 | 17:54 18:44 | 20:37
21]08:29 | 07:37 06:35 | 06:24
116:59 | 17:56 18:46 | 20:39
221 08:28 | 07:35 06:32 | 06:22
117:00 | 17:57 18:47 | 20:41
23 | 08:26 | 07:33 06:30 | 06:20
117:02 | 17:59 18:49 | 20:42
241 08:25 | 07:31 06:28 | 06:18

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
15 | 08:35 | 07:49 | 06:49 | 06:37
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 17:04 | 18:01 | 18:51 | 20:44
|
|
|
|
|
|
|
|
|
|

25]08:24 | 07:29 06:25 | 06:16 ]05:12 | 05:42 | 06:31 | 07:22 108:08 | 08:40
117:06 | 18:03 18:53 | 20:46 |21:57 | 21:35 | 20:37 | 19:26 116:30 | 16:24
26]08:23 | 07:27 06:23 | 06:14 105:13 | 05:43 | 06:32 | 07:23 1 08:09 | 08:40
117:07 | 18:05 18:54 | 20:47 |21:57 | 21:33 | 20:35 | 19:23 116:29 | 16:25
27108:21 | 07:25 06:21 | 06:12 105:13 | 05:45 | 06:38 | 07:25 108:11 | 08:41
117:09 | 18:07 18:56 | 20:49 |21:57 | 21:32 | 20:33 | 19:21 116:28 | 16:25
28108:20 | 07:22 06:18 | 06:10 105:14 | 05:46 | 06:36 | 07:27 108:13 | 08:41
|17:11 | 18:08 18:58 | 20:51 |21:57 | 21:30 | 20:31 | 19:19 116:27 | 16:26
29]08:18 | 07:16 | 06:08 105:14 | 05:48 | 06:37 | 07:28 108:14 | 08:41
117:13 | 19:59 | 20:53 |21:57 | 21:29 | 20:28 | 19:16 116:26 | 16:27
30]08:17 | 107:14 | 06:06 105:15 | 05:49 | 06:39 | 07:30 108:16 | 08:41
|17:15 | 120:01 | 20:54 |21:56 | 21:27 | 20:26 | 19:14 116:25 | 16:28
31]08:15 | |07:12 | | 105:51 | 06:41 | | | 08:41
117:16 | 120:03 | | |21:26 | 20:24 | | | 16:29
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500 | 503 | 454 | 381 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/51  WINAPRO «
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z3-A-09 - ENERCON E-66/18.70 1800 70.0 !O! NH: 98,0 m (Ges:133,0 m) (51)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai [Juni [Juli lAugust | SeptembdiOktober |NovembefDezember
1]08:41 | 08:14 07:20 | 07:09 | 06:04 | 05:18 | 05:15 | 05:52 | 06:42 107:26 | 08:17
116:30 | 17:18 18:10 | 20:05 | 20:56 | 21:42  |21:56  |21:24 | 20:22 117:05 | 16:25
2]108:41 | 08:12 07:18 | 07:07 ]05:18 | 05:16 | 05:54 | 06:44 107:28 | 08:19
116:31 | 17:20 18:12 | 20:06 |21:43 | 21:56 | 21:22 | 20:19 117:03 | 16:24
3]08:41 | 08:11 07:16 | 07:05 105:17 | 05:17 | 05:55 | 06:46 107:29 | 08:20
116:32 | 17:22 18:14 | 20:08 |21:44 | 21:55  |21:21 | 20:17 117:02 | 16:23
4108:41 | 08:09 07:14 | 07:02 ]05:16 | 05:18 | 05:57 | 06:47 ]07:31 | 08:21
116:3¢ | 17:24 18:16 | 20:10 |21:45 | 21:55  |21:19 | 20:15 ]17:00 | 16:23
508:40 | 08:07 07:11 | 07:00 105:15 | 05:18 | 05:58 | 06:49 107:33 | 08:23
116:35 | 17:26 18:17 | 20:12 |21:46 | 21:55 | 21:17 | 20:13 116:58 | 16:22
6]08:40 | 08:06 07:09 | 06:58 ]05:15 | 05:19 | 06:00 | 06:50 107:35 | 08:24
116:36 | 17:28 18:19 | 20:13 |21:47 | 21:54 | 21:15 | 20:10 116:56 | 16:22
7108:40 | 08:04 07:07 | 06:55 105:14 | 05:20 | 06:02 | 06:52 107:37 | 08:25
116:37 | 17:29 18:21 | 20:15 |21:48 | 21:53  |21:14 | 20:08 116:55 | 16:21
8]08:39 | 08:02 07:05 | 06:53 ]05:144 | 05:21 | 06:03 | 06:54 107:38 | 08:26
116:39 | 17:31 18:23 | 20:17 |21:49 | 21:53 | 21:12 | 20:06 116:53 | 16:21
908:39 | 08:01 07:02 | 06:51 105:13 | 05:22 | 06:05 | 06:55 |07:40 | 08:28
116:40 | 17:33 18:25 | 20:18 121:50 | 21:52 | 21:10 | 20:03 116:51 | 16:21
10 08:38 | 07:59 07:00 | 06:49 ]05:13 | 05:23 | 06:06 | 06:57 |07:42 | 08:29
| 16:41 | 17:35 18:26 | 20:20 | 21:51 | 21:51 | 21:08 | 20:01 | 16:50 | 16:20
11]08:38 | 07:57 06:58 | 06:46 105:12 | 05:24 | 06:08 | 06:59 1 07:44 ] 08:30
|16:43 | 17:37 18:28 | 20:22 |21:52 | 21:51 | 21:06 | 19:59 |16:48 | 16:20
12]08:37 | 07:55 06:56 | 06:44 ]05:12 | 05:25 | 06:10 | 07:00 |07:46 | 08:31
| 16:44 | 17:39 18:30 | 20:24 | 21:52 | 21:50 | 21:04 | 19:56 | 16:46 | 16:20
1308:36 | 07:53 06:53 | 06:42 105:12 | 05:26 | 06:11 | 07:02 107:47 | 08:32
| 16:46 | 17:41 18:32 | 20:25 121:53 | 21:49 | 21:02 | 19:54 ]16:45 | 16:20
14 08:35 | 07:51 06:51 | 06:40 ]05:11 | 05:27 | 06:13 | 07:04 |07:49 | 08:33
| 16:47 | 17:43 18:33 | 20:27 | 21:54 | 21:48 | 21:00 | 19:52 ] 16:43 | 16:20

]05:11  |05:29 | 06:14 | 07:05
|21:54 | 21:47 | 20:58 | 19:49
]05:11  |05:30 | 06:16 | 07:07
|21:55  |21:46 | 20:56 | 19:47
]05:11  |05:31 | 06:18 | 07:08
|21:55 | 21:45 | 20:54 | 19:45
]05:11  |05:32 | 06:19 | 07:10
|21:56  |21:44 | 20:52 | 19:42
]05:11 [ 05:33 | 06:21 | 07:12
|21:56  |21:43 | 20:50 | 19:40
]05:11  |05:35 | 06:23 | 07:13
|21:56  |21:41 | 20:48 | 19:38
]05:11  |05:36 | 06:24 | 07:15
|21:56  |21:40 | 20:46 | 19:35
]05:11  |05:37 | 06:26 | 07:17
|21:57  |21:39 | 20:44 | 19:33
]05:12  |05:39 | 06:27 | 07:18
|21:57  |21:38 | 20:42 | 19:30
]05:12  |05:40 | 06:29 | 07:20
|21:57  |21:36 | 20:39 | 19:28

Jo7:51 | 08:34
|16:42 | 16:20
|07:53 | 08:35
|16:41 | 16:20
|07:54 | 08:35
116:39 | 16:20
| 07:56 | 08:36
116:38 | 16:21
|o7:58 | 08:37
116:37 | 16:21
] 08:00 | 08:38
116:35 | 16:21
]08:01 | 08:38
116:34 | 16:22
] 08:03 | 08:39
116:33 | 16:22
]08:05 | 08:39
116:32 | 16:23
] 08:06 | 08:40
116:31 | 16:23

116:49 | 17:44 18:35 | 20:29
16 | 08:34 | 07:47 06:46 | 06:35
116:50 | 17:46 18:37 | 20:30
171 08:33 | 07:45 06:44 | 06:33
116:52 | 17:48 18:39 | 20:32
18 ] 08:32 | 07:43 06:42 | 06:31
| 16:54 | 17:50 18:40 | 20:34
19 | 08:31 | 07:41 06:39 | 06:29
116:55 | 17:52 18:42 | 20:36
20 | 08:30 | 07:39 06:37 | 06:27
| 16:57 | 17:54 18:44 | 20:37
21]08:29 | 07:37 06:35 | 06:24
116:59 | 17:56 18:46 | 20:39
221 08:28 | 07:35 06:32 | 06:22
117:00 | 17:57 18:47 | 20:41
23 | 08:26 | 07:33 06:30 | 06:20
117:02 | 17:59 18:49 | 20:42
241 08:25 | 07:31 06:28 | 06:18

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
15 | 08:35 | 07:49 | 06:49 | 06:37
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 17:04 | 18:01 | 18:51 | 20:44
|
|
|
|
|
|
|
|
|
|

25]08:24 | 07:29 06:25 | 06:16 ]05:12 | 05:42 | 06:31 | 07:22 108:08 | 08:40
117:06 | 18:03 18:53 | 20:46 |21:57 | 21:35 | 20:37 | 19:26 116:30 | 16:24
26]08:23 | 07:27 06:23 | 06:14 105:13 | 05:43 | 06:32 | 07:23 1 08:09 | 08:40
117:07 | 18:05 18:54 | 20:47 |21:57 | 21:33 | 20:35 | 19:23 116:29 | 16:25
27108:21 | 07:25 06:21 | 06:12 105:13 | 05:45 | 06:38 | 07:25 108:11 | 08:41
117:09 | 18:07 18:56 | 20:49 |21:57 | 21:32 | 20:33 | 19:21 116:28 | 16:25
28108:20 | 07:22 06:18 | 06:10 105:14 | 05:46 | 06:36 | 07:27 108:13 | 08:41
|17:11 | 18:08 18:58 | 20:51 |21:57 | 21:30 | 20:31 | 19:19 116:27 | 16:26
29]08:18 | 07:16 | 06:08 105:14 | 05:48 | 06:37 | 07:28 108:14 | 08:41
117:13 | 19:59 | 20:53 |21:57 | 21:29 | 20:28 | 19:16 116:26 | 16:27
30]08:17 | 107:14 | 06:06 105:15 | 05:49 | 06:39 | 07:30 108:16 | 08:41
|17:15 | 120:01 | 20:54 |21:56 | 21:27 | 20:26 | 19:14 116:25 | 16:28
31]08:15 | |07:12 | | 105:51 | 06:41 | | | 08:41
117:16 | 120:03 | | |21:26 | 20:24 | | | 16:29
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500 | 503 | 454 | 381 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/52  WINAPRO «
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z3-A-10 - ENERCON E-66/18.70 1800 70.0 !O! NH: 98,0 m (Ges:133,0 m) (52)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai [Juni [Juli lAugust | SeptembdiOktober |NovembefDezember
1]08:41 | 08:14 07:20 | 07:09 | 06:04 | 05:18 | 05:15 | 05:52 | 06:42 107:26 | 08:17
116:30 | 17:18 18:10 | 20:05 | 20:56 | 21:42  |21:56  |21:24 | 20:22 117:05 | 16:25
2]108:41 | 08:12 07:18 | 07:07 ]05:18 | 05:16 | 05:54 | 06:44 107:28 | 08:19
116:31 | 17:20 18:12 | 20:06 |21:43 | 21:56 | 21:22 | 20:19 117:03 | 16:24
3]08:41 | 08:11 07:16 | 07:05 105:17 | 05:17 | 05:55 | 06:46 107:29 | 08:20
116:32 | 17:22 18:14 | 20:08 |21:44 | 21:55  |21:21 | 20:17 117:02 | 16:23
4108:41 | 08:09 07:14 | 07:02 ]05:16 | 05:18 | 05:57 | 06:47 ]07:31 | 08:21
116:3¢ | 17:24 18:16 | 20:10 |21:45 | 21:55  |21:19 | 20:15 ]17:00 | 16:23
5]08:40 | 08:08 07:11 | 07:00 105:15 | 05:18 | 05:58 | 06:49 107:33 | 08:23
116:35 | 17:26 18:18 | 20:12 |21:46 | 21:55 | 21:17 | 20:13 116:58 | 16:22
6]08:40 | 08:06 07:09 | 06:58 ]05:15 | 05:19 | 06:00 | 06:50 107:35 | 08:24
116:36 | 17:28 18:19 | 20:13 |21:47 | 21:54 | 21:15 | 20:10 116:56 | 16:22
7108:40 | 08:04 07:07 | 06:55 105:14 | 05:20 | 06:02 | 06:52 107:37 | 08:25
116:37 | 17:30 18:21 | 20:15 |21:48 | 21:53  |21:14 | 20:08 116:55 | 16:21
8]08:39 | 08:02 07:05 | 06:53 ]05:144 | 05:21 | 06:03 | 06:54 107:38 | 08:26
116:39 | 17:31 18:23 | 20:17 |21:49 | 21:53 | 21:12 | 20:06 116:53 | 16:21
908:39 | 08:01 07:02 | 06:51 105:13 | 05:22 | 06:05 | 06:55 |07:40 | 08:28
116:40 | 17:33 18:25 | 20:18 121:50 | 21:52 | 21:10 | 20:03 116:51 | 16:21
10 08:38 | 07:59 07:00 | 06:49 ]05:13 | 05:23 | 06:06 | 06:57 |07:42 | 08:29
| 16:41 | 17:35 18:26 | 20:20 | 21:51 | 21:51 | 21:08 | 20:01 | 16:50 | 16:20
11]08:38 | 07:57 06:58 | 06:46 105:12 | 05:24 | 06:08 | 06:59 1 07:44 ] 08:30
|16:43 | 17:37 18:28 | 20:22 |21:52 | 21:51 | 21:06 | 19:59 |16:48 | 16:20
12]08:37 | 07:55 06:56 | 06:44 ]05:12 | 05:25 | 06:10 | 07:00 |07:46 | 08:31
| 16:44 | 17:39 18:30 | 20:24 | 21:52 | 21:50 | 21:04 | 19:56 | 16:46 | 16:20
1308:36 | 07:53 06:53 | 06:42 105:12 | 05:26 | 06:11 | 07:02 107:47 | 08:32
| 16:46 | 17:41 18:32 | 20:25 121:53 | 21:49 | 21:02 | 19:54 ]16:45 | 16:20
14 08:35 | 07:51 06:51 | 06:40 ]05:11 | 05:27 | 06:13 | 07:04 |07:49 | 08:33
| 16:47 | 17:43 18:34 | 20:27 | 21:54 | 21:48 | 21:00 | 19:52 ] 16:43 | 16:20

]05:11  |05:29 | 06:14 | 07:05
|21:54 | 21:47 | 20:58 | 19:49
]05:11  |05:30 | 06:16 | 07:07
|21:55  |21:46 | 20:56 | 19:47
]05:11  |05:31 | 06:18 | 07:08
|21:55 | 21:45 | 20:54 | 19:45
]05:11  |05:32 | 06:19 | 07:10
|21:56  |21:44 | 20:52 | 19:42
]05:11 [ 05:34  |06:21 | 07:12
|21:56  |21:43 | 20:50 | 19:40
]05:11  |05:35 | 06:23 | 07:13
|21:56  |21:41 | 20:48 | 19:38
]05:11  |05:36 | 06:24 | 07:15
|21:56  |21:40 | 20:46 | 19:35
]05:11  |05:38 | 06:26 | 07:17
|21:57  |21:39 | 20:44 | 19:33
]05:12  |05:39 | 06:27 | 07:18
|21:57  |21:38  |20:42 | 19:31
]05:12  |05:40 | 06:29 | 07:20
|21:57  |21:36 | 20:39 | 19:28

Jo7:51 | 08:34
|16:42 | 16:20
|07:53 | 08:35
|16:41 | 16:20
|07:54 | 08:35
116:39 | 16:20
| 07:56 | 08:36
116:38 | 16:21
|o7:58 | 08:37
116:37 | 16:21
] 08:00 | 08:38
116:35 | 16:21
]08:01 | 08:38
116:34 | 16:22
] 08:03 | 08:39
116:33 | 16:22
]08:05 | 08:39
116:32 | 16:23
] 08:06 | 08:40
116:31 | 16:23

116:49 | 17:45 18:35 | 20:29
16 | 08:34 | 07:47 06:46 | 06:35
116:50 | 17:46 18:37 | 20:30
171 08:33 | 07:45 06:44 | 06:33
116:52 | 17:48 18:39 | 20:32
18 ] 08:32 | 07:43 06:42 | 06:31
| 16:54 | 17:50 18:40 | 20:34
19 | 08:31 | 07:41 06:39 | 06:29
116:55 | 17:52 18:42 | 20:36
20 | 08:30 | 07:39 06:37 | 06:27
| 16:57 | 17:54 18:44 | 20:37
21]08:29 | 07:37 06:35 | 06:24
116:59 | 17:56 18:46 | 20:39
221 08:28 | 07:35 06:32 | 06:22
117:00 | 17:57 18:47 | 20:41
23 | 08:26 | 07:33 06:30 | 06:20
117:02 | 17:59 18:49 | 20:42
241 08:25 | 07:31 06:28 | 06:18

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
15 | 08:35 | 07:49 | 06:49 | 06:38
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 17:04 | 18:01 | 18:51 | 20:44
|
|
|
|
|
|
|
|
|
|

25]08:24 | 07:29 06:25 | 06:16 ]05:12 | 05:42 | 06:31 | 07:22 108:08 | 08:40
117:06 | 18:03 18:53 | 20:46 |21:57 | 21:35 | 20:37 | 19:26 116:30 | 16:24
26]08:23 | 07:27 06:23 | 06:14 105:13 | 05:43 | 06:32 | 07:23 1 08:09 | 08:40
117:07 | 18:05 18:54 | 20:48 |21:57 | 21:33 | 20:35 | 19:23 116:29 | 16:25
27108:21 | 07:25 06:21 | 06:12 105:13 | 05:45 | 06:38 | 07:25 108:11 | 08:41
117:09 | 18:07 18:56 | 20:49 |21:57 | 21:32 | 20:33 | 19:21 116:28 | 16:25
28108:20 | 07:22 06:19 | 06:10 105:14 | 05:46 | 06:36 | 07:27 108:13 | 08:41
|17:11 | 18:08 18:58 | 20:51 |21:57 | 21:30 | 20:31 | 19:19 116:27 | 16:26
29]08:18 | 07:16 | 06:08 105:14 | 05:48 | 06:37 | 07:28 108:14 | 08:41
117:13 | 20:00 | 20:53 |21:57 | 21:29 | 20:28 | 19:16 116:26 | 16:27
30]08:17 | 107:14 | 06:06 105:15 | 05:49 | 06:39 | 07:30 108:16 | 08:41
|17:15 | 120:01 | 20:54 |21:56 | 21:27 | 20:26 | 19:14 116:25 | 16:28
31]08:16 | |07:12 | | 105:51 | 06:41 | | | 08:41
117:16 | 120:03 | | |21:26 | 20:24 | | | 16:29
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500 | 503 | 454 | 381 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/53  WINAPRO «

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z3-A-11 - ENERCON E-66/18.70 1800 70.0 !O! NH: 98,0 m (Ges:133,0 m) (53)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai [Juni [Juli lAugust | SeptembdiOktober |NovembefDezember
1]08:41 | 08:14 07:20 | 07:09 | 06:04 | 05:18 | 05:15 | 05:52 | 06:42 107:26 | 08:17
116:30 | 17:18 18:10 | 20:05 | 20:56 | 21:42  |21:56  |21:24 | 20:22 117:05 | 16:25
2]108:41 | 08:12 07:18 | 07:07 ]05:18 | 05:16 | 05:54 | 06:44 107:28 | 08:19
116:31 | 17:20 18:12 | 20:06 |21:43 | 21:56 | 21:22 | 20:19 117:03 | 16:24
3]08:41 | 08:11 07:16 | 07:05 105:17 | 05:17 | 05:55 | 06:46 107:29 | 08:20
116:32 | 17:22 18:14 | 20:08 |21:44 | 21:55  |21:21 | 20:17 117:02 | 16:23
4108:41 | 08:09 07:14 | 07:02 ]05:16 | 05:18 | 05:57 | 06:47 ]07:31 | 08:21
116:3¢ | 17:24 18:16 | 20:10 |21:45 | 21:55  |21:19 | 20:15 ]17:00 | 16:23
5]08:40 | 08:08 07:11 | 07:00 105:15 | 05:18 | 05:58 | 06:49 107:33 | 08:23
116:35 | 17:26 18:18 | 20:12 |21:46 | 21:55 | 21:17 | 20:13 116:58 | 16:22
6]08:40 | 08:06 07:09 | 06:58 ]05:15 | 05:19 | 06:00 | 06:50 107:35 | 08:24
116:36 | 17:28 18:19 | 20:13 |21:47 | 21:54 | 21:15 | 20:10 116:56 | 16:22
7108:40 | 08:04 07:07 | 06:55 105:14 | 05:20 | 06:02 | 06:52 107:37 | 08:25
116:37 | 17:30 18:21 | 20:15 |21:48 | 21:53  |21:14 | 20:08 116:55 | 16:21
8]08:39 | 08:02 07:05 | 06:53 ]05:144 | 05:21 | 06:03 | 06:54 107:38 | 08:26
116:39 | 17:31 18:23 | 20:17 |21:49 | 21:53 | 21:12 | 20:06 116:53 | 16:21
908:39 | 08:01 07:02 | 06:51 105:13 | 05:22 | 06:05 | 06:55 |07:40 | 08:28
116:40 | 17:33 18:25 | 20:18 121:50 | 21:52 | 21:10 | 20:03 116:51 | 16:21
10 08:38 | 07:59 07:00 | 06:49 ]05:13 | 05:23 | 06:06 | 06:57 |07:42 | 08:29
| 16:41 | 17:35 18:26 | 20:20 | 21:51 | 21:51 | 21:08 | 20:01 | 16:50 | 16:20
11]08:38 | 07:57 06:58 | 06:46 105:12 | 05:24 | 06:08 | 06:59 1 07:44 ] 08:30
|16:43 | 17:37 18:28 | 20:22 |21:52 | 21:51 | 21:06 | 19:59 |16:48 | 16:20
12]08:37 | 07:55 06:56 | 06:44 ]05:12 | 05:25 | 06:10 | 07:00 |07:46 | 08:31
| 16:44 | 17:39 18:30 | 20:24 | 21:52 | 21:50 | 21:04 | 19:56 | 16:46 | 16:20
1308:36 | 07:53 06:53 | 06:42 105:12 | 05:26 | 06:11 | 07:02 107:47 | 08:32
| 16:46 | 17:41 18:32 | 20:25 121:53 | 21:49 | 21:02 | 19:54 ]16:45 | 16:20
14 08:35 | 07:51 06:51 | 06:40 ]05:11 | 05:27 | 06:13 | 07:04 |07:49 | 08:33
| 16:47 | 17:43 18:34 | 20:27 | 21:54 | 21:48 | 21:00 | 19:52 ] 16:43 | 16:20

]05:11  |05:29 | 06:14 | 07:05
|21:54 | 21:47 | 20:58 | 19:49
]05:11  |05:30 | 06:16 | 07:07
|21:55  |21:46 | 20:56 | 19:47
]05:11  |05:31 | 06:18 | 07:08
|21:55 | 21:45 | 20:54 | 19:45
]05:11  |05:32 | 06:19 | 07:10
|21:56  |21:44 | 20:52 | 19:42
]05:11 [ 05:34  |06:21 | 07:12
|21:56  |21:43 | 20:50 | 19:40
]05:11  |05:35 | 06:23 | 07:13
|21:56  |21:41 | 20:48 | 19:38
]05:11  |05:36 | 06:24 | 07:15
|21:56  |21:40 | 20:46 | 19:35
]05:11  |05:38 | 06:26 | 07:17
|21:57  |21:39 | 20:44 | 19:33
]05:12  |05:39 | 06:28 | 07:18
|21:57  |21:38 | 20:42 | 19:31
]05:12  |05:40 | 06:29 | 07:20
|21:57  |21:36 | 20:39 | 19:28

Jo7:51 | 08:34
|16:42 | 16:20
|07:53 | 08:35
|16:41 | 16:20
|07:54 | 08:35
116:39 | 16:20
| 07:56 | 08:36
116:38 | 16:21
|o7:58 | 08:37
116:37 | 16:21
] 08:00 | 08:38
116:35 | 16:21
]08:01 | 08:38
116:34 | 16:22
] 08:03 | 08:39
116:33 | 16:22
]08:05 | 08:39
116:32 | 16:23
] 08:06 | 08:40
116:31 | 16:23

116:49 | 17:45 18:35 | 20:29
16 | 08:34 | 07:47 06:46 | 06:35
116:50 | 17:46 18:37 | 20:30
171 08:33 | 07:45 06:44 | 06:33
116:52 | 17:48 18:39 | 20:32
18 ] 08:32 | 07:43 06:42 | 06:31
| 16:54 | 17:50 18:41 | 20:34
19 | 08:31 | 07:41 06:39 | 06:29
116:55 | 17:52 18:42 | 20:36
20 | 08:30 | 07:39 06:37 | 06:27
| 16:57 | 17:54 18:44 | 20:37
21]08:29 | 07:37 06:35 | 06:24
116:59 | 17:56 18:46 | 20:39
221 08:28 | 07:35 06:32 | 06:22
| 17:00 | 17:58 18:47 | 20:41
23 | 08:26 | 07:33 06:30 | 06:20
117:02 | 17:59 18:49 | 20:42
241 08:25 | 07:31 06:28 | 06:18

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
15 | 08:35 | 07:49 | 06:49 | 06:38
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 17:04 | 18:01 | 18:51 | 20:44
|
|
|
|
|
|
|
|
|
|

25]08:24 | 07:29 06:26 | 06:16 ]05:12 | 05:42 | 06:31 | 07:22 108:08 | 08:40
117:06 | 18:03 18:53 | 20:46 |21:57 | 21:35 | 20:37 | 19:26 116:30 | 16:24
26]08:23 | 07:27 06:23 | 06:14 105:13 | 05:43 | 06:32 | 07:23 1 08:09 | 08:40
117:07 | 18:05 18:54 | 20:48 |21:57 | 21:33 | 20:35 | 19:23 116:29 | 16:25
27108:21 | 07:25 06:21 | 06:12 105:13 | 05:45 | 06:38 | 07:25 108:11 | 08:41
117:09 | 18:07 18:56 | 20:49 |21:57 | 21:32 | 20:33 | 19:21 116:28 | 16:25
28108:20 | 07:22 06:19 | 06:10 105:14 | 05:46 | 06:36 | 07:27 108:13 | 08:41
|17:11 | 18:08 18:58 | 20:51 |21:57 | 21:30 | 20:31 | 19:19 116:27 | 16:26
29]08:18 | 07:16 | 06:08 105:14 | 05:48 | 06:37 | 07:28 108:14 | 08:41
117:13 | 20:00 | 20:53 |21:57 | 21:29 | 20:28 | 19:16 116:26 | 16:27
30]08:17 | 107:14 | 06:06 105:15 | 05:49 | 06:39 | 07:30 108:16 | 08:41
|17:15 | 120:01 | 20:54 |21:56 | 21:27 | 20:26 | 19:14 116:25 | 16:28
31]08:16 | |07:12 | | 105:51 | 06:41 | | | 08:41
117:16 | 120:03 | | |21:26 | 20:24 | | | 16:29
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500 | 503 | 454 | 381 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z3-A-12 - ENERCON E-66/18.70 1800 70.0 !O! NH: 98,0 m (Ges:133,0 m) (54)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai [Juni [Juli lAugust | SeptembdiOktober |NovembefDezember
1]08:41 | 08:14 07:20 | 07:09 | 06:04 | 05:18 | 05:15 | 05:52 | 06:42 107:26 | 08:17
116:30 | 17:18 18:10 | 20:05 | 20:56 | 21:42  |21:56  |21:24 | 20:22 117:05 | 16:25
2]108:41 | 08:12 07:18 | 07:07 ]05:18 | 05:16 | 05:54 | 06:44 107:28 | 08:19
116:31 | 17:20 18:12 | 20:06 |21:43 | 21:56 | 21:22 | 20:19 117:03 | 16:24
3]08:41 | 08:11 07:16 | 07:05 105:17 | 05:17 | 05:55 | 06:46 107:29 | 08:20
116:32 | 17:22 18:14 | 20:08 |21:44 | 21:56 | 21:21 | 20:17 117:02 | 16:23
4108:41 | 08:09 07:14 | 07:02 ]05:16 | 05:18 | 05:57 | 06:47 ]07:31 | 08:21
116:3¢ | 17:24 18:16 | 20:10 |21:45 | 21:55  |21:19 | 20:15 ]17:00 | 16:23
5]08:40 | 08:08 07:11 | 07:00 105:15 | 05:18 | 05:58 | 06:49 107:33 | 08:23
116:35 | 17:26 18:18 | 20:12 |21:46 | 21:55 | 21:17 | 20:13 116:58 | 16:22
6]08:40 | 08:06 07:09 | 06:58 ]05:15 | 05:19 | 06:00 | 06:50 107:35 | 08:24
116:36 | 17:28 18:19 | 20:13 |21:47 | 21:54 | 21:15 | 20:10 116:56 | 16:22
7108:40 | 08:04 07:07 | 06:56 105:14 | 05:20 | 06:02 | 06:52 107:37 | 08:25
116:37 | 17:30 18:21 | 20:15 |21:48 | 21:53  |21:14 | 20:08 116:55 | 16:21
8]08:39 | 08:02 07:05 | 06:53 ]05:144 | 05:21 | 06:03 | 06:54 107:38 | 08:26
116:39 | 17:31 18:23 | 20:17 |21:49 | 21:53 | 21:12 | 20:06 116:53 | 16:21
908:39 | 08:01 07:02 | 06:51 105:13 | 05:22 | 06:05 | 06:55 |07:40 | 08:28
116:40 | 17:33 18:25 | 20:18 121:50 | 21:52 | 21:10 | 20:03 116:51 | 16:21
10 08:38 | 07:59 07:00 | 06:49 ]05:13 | 05:23 | 06:06 | 06:57 |07:42 | 08:29
116:41 | 17:35 18:26 | 20:20 ]21:51 | 21:51 | 21:08 | 20:01 116:50 | 16:21
11]08:38 | 07:57 06:58 | 06:46 105:12 | 05:24 | 06:08 | 06:59 1 07:44 ] 08:30
|16:43 | 17:37 18:28 | 20:22 |21:52 | 21:51 | 21:06 | 19:59 |16:48 | 16:20
12]08:37 | 07:55 06:56 | 06:44 ]05:12 | 05:25 | 06:10 | 07:00 |07:46 | 08:31
| 16:44 | 17:39 18:30 | 20:24 | 21:52 | 21:50 | 21:04 | 19:56 | 16:46 | 16:20
1308:36 | 07:53 06:53 | 06:42 105:12 | 05:26 | 06:11 | 07:02 107:47 | 08:32
| 16:46 | 17:41 18:32 | 20:25 121:53 | 21:49 | 21:02 | 19:54 ]16:45 | 16:20
14 08:36 | 07:51 06:51 | 06:40 ]05:11 | 05:27 | 06:13 | 07:04 |07:49 | 08:33
| 16:47 | 17:43 18:34 | 20:27 | 21:54 | 21:48 | 21:00 | 19:52 ] 16:43 | 16:20

]05:11  |05:29 | 06:14 | 07:05
|21:54 | 21:47 | 20:58 | 19:49
]05:11  |05:30 | 06:16 | 07:07
|21:55  |21:46 | 20:56 | 19:47
]05:11  |05:31 | 06:18 | 07:08
|21:55 | 21:45 | 20:54 | 19:45
]05:11  |05:32 | 06:19 | 07:10
|21:56  |21:44 | 20:52 | 19:42
]05:11 [ 05:34  |06:21 | 07:12
|21:56  |21:43 | 20:50 | 19:40
]05:11  |05:35 | 06:23 | 07:13
|21:56  |21:41 | 20:48 | 19:38
]05:11  |05:36 | 06:24 | 07:15
|21:57  |21:40 | 20:46 | 19:35
]05:11  |05:38 | 06:26 | 07:17
|21:57  |21:39 | 20:44 | 19:33
]05:12  |05:39 | 06:28 | 07:18
|21:57  |21:38 | 20:42 | 19:31
]05:12  |05:40 | 06:29 | 07:20
|21:57  |21:36 | 20:39 | 19:28

Jo7:51 | 08:34
|16:42 | 16:20
|07:53 | 08:35
|16:41 | 16:20
|07:54 | 08:35
116:39 | 16:21
| 07:56 | 08:36
116:38 | 16:21
|o7:58 | 08:37
116:37 | 16:21
] 08:00 | 08:38
116:35 | 16:21
]08:01 | 08:38
116:34 | 16:22
] 08:03 | 08:39
116:33 | 16:22
]08:05 | 08:39
116:32 | 16:23
] 08:06 | 08:40
116:31 | 16:23

116:49 | 17:45 18:35 | 20:29
16 | 08:34 | 07:47 06:46 | 06:35
116:50 | 17:46 18:37 | 20:30
171 08:33 | 07:45 06:44 | 06:33
116:52 | 17:48 18:39 | 20:32
18 ] 08:32 | 07:43 06:42 | 06:31
| 16:54 | 17:50 18:41 | 20:34
19 | 08:31 | 07:41 06:39 | 06:29
116:55 | 17:52 18:42 | 20:36
20 | 08:30 | 07:39 06:37 | 06:27
| 16:57 | 17:54 18:44 | 20:37
21| 08:29 | 07:37 06:35 | 06:25
116:59 | 17:56 18:46 | 20:39
221 08:28 | 07:35 06:33 | 06:22
| 17:00 | 17:58 18:47 | 20:41
23 | 08:26 | 07:33 06:30 | 06:20
117:02 | 17:59 18:49 | 20:42
241 08:25 | 07:31 06:28 | 06:18

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
15 | 08:35 | 07:49 | 06:49 | 06:38
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 17:04 | 18:01 | 18:51 | 20:44
|
|
|
|
|
|
|
|
|
|

25]08:24 | 07:29 06:26 | 06:16 ]05:12 | 05:42 | 06:31 | 07:22 108:08 | 08:40
117:06 | 18:03 18:53 | 20:46 |21:57 | 21:35 | 20:37 | 19:26 116:30 | 16:24
26]08:23 | 07:27 06:23 | 06:14 105:13 | 05:43 | 06:32 | 07:23 108:10 | 08:40
117:07 | 18:05 18:54 | 20:48 |21:57 | 21:33 | 20:35 | 19:24 116:29 | 16:25
27108:21 | 07:25 06:21 | 06:12 105:13 | 05:45 | 06:38 | 07:25 108:11 | 08:41
117:09 | 18:07 18:56 | 20:49 |21:57 | 21:32 | 20:33 | 19:21 116:28 | 16:25
28108:20 | 07:22 06:19 | 06:10 105:14 | 05:46 | 06:36 | 07:27 108:13 | 08:41
|17:11 | 18:09 18:58 | 20:51 |21:57 | 21:30 | 20:31 | 19:19 116:27 | 16:26
29108:19 | 07:16 | 06:08 105:14 | 05:48 | 06:37 | 07:28 108:14 | 08:41
117:13 | 20:00 | 20:53 |21:57 | 21:29 | 20:28 | 19:17 116:26 | 16:27
30]08:17 | 107:14 | 06:06 105:15 | 05:49 | 06:39 | 07:30 108:16 | 08:41
|17:15 | 120:01 | 20:54 |21:56 | 21:27 | 20:26 | 19:14 116:25 | 16:28
31]08:16 | |07:12 | | 105:51 | 06:41 | | | 08:41
|17:17 | 120:03 | | |21:26 | 20:24 | | | 16:29
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500 | 503 | 454 | 381 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/55  WINAPRO «
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z3-A-13 - ENERCON E-70 E4 2000 71.0 !0! NH: 98,2 m (Ges:133,7 m) (55)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai [Juni [Juli lAugust | SeptembdiOktober |NovembefDezember
1]08:41 | 08:14 07:20 | 07:09 | 06:04 | 05:18 | 05:15 | 05:52 | 06:42 107:26 | 08:17
116:30 | 17:18 18:10 | 20:05 | 20:56 | 21:42  |21:56  |21:24 | 20:22 117:05 | 16:25
2]108:41 | 08:12 07:18 | 07:07 ]05:18 | 05:16 | 05:54 | 06:44 107:28 | 08:19
116:31 | 17:20 18:12 | 20:06 |21:43 | 21:56 | 21:22 | 20:19 117:03 | 16:24
3]08:41 | 08:11 07:16 | 07:05 105:17 | 05:17 | 05:55 | 06:46 107:29 | 08:20
116:32 | 17:22 18:14 | 20:08 |21:44 | 21:56 | 21:21 | 20:17 117:02 | 16:23
4108:41 | 08:09 07:14 | 07:02 ]05:16 | 05:18 | 05:57 | 06:47 ]07:31 | 08:21
116:3¢ | 17:24 18:16 | 20:10 |21:45 | 21:55  |21:19 | 20:15 ]17:00 | 16:23
5]08:40 | 08:08 07:11 | 07:00 105:15 | 05:18 | 05:58 | 06:49 107:33 | 08:23
116:35 | 17:26 18:18 | 20:12 |21:46 | 21:55 | 21:17 | 20:13 116:58 | 16:22
6]08:40 | 08:06 07:09 | 06:58 ]05:15 | 05:19 | 06:00 | 06:50 107:35 | 08:24
116:36 | 17:28 18:19 | 20:13 |21:47 | 21:54 | 21:15 | 20:10 116:56 | 16:22
7108:40 | 08:04 07:07 | 06:56 105:14 | 05:20 | 06:02 | 06:52 107:37 | 08:25
116:37 | 17:30 18:21 | 20:15 |21:48 | 21:54 |21:14 | 20:08 116:55 | 16:21
8]08:39 | 08:02 07:05 | 06:53 ]05:14 | 05:21 | 06:03 | 06:54 107:38 | 08:26
116:39 | 17:31 18:23 | 20:17 |21:49 | 21:53 | 21:12 | 20:06 116:53 | 16:21
908:39 | 08:01 07:02 | 06:51 105:13 | 05:22 | 06:05 | 06:55 |07:40 | 08:28
116:40 | 17:33 18:25 | 20:18 121:50 | 21:52 | 21:10 | 20:03 116:51 | 16:21
10 08:38 | 07:59 07:00 | 06:49 ]05:13 | 05:23 | 06:06 | 06:57 |07:42 | 08:29
116:41 | 17:35 18:26 | 20:20 ]21:51 | 21:51 | 21:08 | 20:01 116:50 | 16:21
11]08:38 | 07:57 06:58 | 06:46 105:12 | 05:24 | 06:08 | 06:59 1 07:44 ] 08:30
|16:43 | 17:37 18:28 | 20:22 |21:52 | 21:51 | 21:06 | 19:59 |16:48 | 16:20
12]08:37 | 07:55 06:56 | 06:44 ]05:12 | 05:25 | 06:10 | 07:00 |07:46 | 08:31
| 16:44 | 17:39 18:30 | 20:24 | 21:52 | 21:50 | 21:04 | 19:56 | 16:46 | 16:20
1308:36 | 07:53 06:53 | 06:42 105:12 | 05:26 | 06:11 | 07:02 107:47 | 08:32
| 16:46 | 17:41 18:32 | 20:25 121:53 | 21:49 | 21:02 | 19:54 ]16:45 | 16:20
14 08:36 | 07:51 06:51 | 06:40 ]05:11 | 05:27 | 06:13 | 07:04 |07:49 | 08:33
| 16:47 | 17:43 18:34 | 20:27 | 21:54 | 21:48 | 21:00 | 19:52 ] 16:43 | 16:20

]05:11  |05:29 | 06:14 | 07:05
|21:54 | 21:47 | 20:58 | 19:49
]05:11  |05:30 | 06:16 | 07:07
|21:55  |21:46 | 20:56 | 19:47
]05:11  |05:31 | 06:18 | 07:08
|21:55 | 21:45 | 20:54 | 19:45
]05:11  |05:32 | 06:19 | 07:10
|21:56  |21:44 | 20:52 | 19:42
]05:11 [ 05:34  |06:21 | 07:12
|21:56  |21:43 | 20:50 | 19:40
]05:11  |05:35 | 06:23 | 07:13
|21:56  |21:41 | 20:48 | 19:38
]05:11  |05:36 | 06:24 | 07:15
|21:57  |21:40 | 20:46 | 19:35
]05:11  |05:38 | 06:26 | 07:17
|21:57  |21:39 | 20:44 | 19:33
]05:12  |05:39 | 06:28 | 07:18
|21:57  |21:38 | 20:42 | 19:31
]05:12  |05:40 | 06:29 | 07:20
|21:57  |21:36 | 20:39 | 19:28

Jo7:51 | 08:34
|16:42 | 16:20
|07:53 | 08:35
|16:41 | 16:20
|07:54 | 08:35
116:39 | 16:21
| 07:56 | 08:36
116:38 | 16:21
|o7:58 | 08:37
116:37 | 16:21
] 08:00 | 08:38
116:35 | 16:21
]08:01 | 08:38
116:34 | 16:22
] 08:03 | 08:39
116:33 | 16:22
]08:05 | 08:39
116:32 | 16:23
] 08:06 | 08:40
116:31 | 16:23

116:49 | 17:45 18:35 | 20:29
16 | 08:34 | 07:47 06:46 | 06:35
116:50 | 17:46 18:37 | 20:30
171 08:33 | 07:45 06:44 | 06:33
116:52 | 17:48 18:39 | 20:32
18 ] 08:32 | 07:43 06:42 | 06:31
| 16:54 | 17:50 18:41 | 20:34
19 | 08:31 | 07:41 06:39 | 06:29
116:55 | 17:52 18:42 | 20:36
20 | 08:30 | 07:39 06:37 | 06:27
| 16:57 | 17:54 18:44 | 20:37
21| 08:29 | 07:37 06:35 | 06:25
116:59 | 17:56 18:46 | 20:39
221 08:28 | 07:35 06:33 | 06:22
| 17:00 | 17:58 18:47 | 20:41
23 | 08:27 | 07:33 06:30 | 06:20
117:02 | 17:59 18:49 | 20:42
241 08:25 | 07:31 06:28 | 06:18

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
15 | 08:35 | 07:49 | 06:49 | 06:38
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 17:04 | 18:01 | 18:51 | 20:44
|
|
|
|
|
|
|
|
|
|

25]08:24 | 07:29 06:26 | 06:16 ]05:12 | 05:42 | 06:31 | 07:22 108:08 | 08:40
117:06 | 18:03 18:53 | 20:46 |21:57 | 21:35 | 20:37 | 19:26 116:30 | 16:24
26]08:23 | 07:27 06:23 | 06:14 105:13 | 05:43 | 06:32 | 07:23 108:10 | 08:40
117:07 | 18:05 18:54 | 20:48 |21:57 | 21:33 | 20:35 | 19:24 116:29 | 16:25
27108:21 | 07:25 06:21 | 06:12 105:13 | 05:45 | 06:38 | 07:25 108:11 | 08:41
117:09 | 18:07 18:56 | 20:49 |21:57 | 21:32 | 20:33 | 19:21 116:28 | 16:25
28108:20 | 07:22 06:19 | 06:10 105:14 | 05:46 | 06:36 | 07:27 108:13 | 08:41
|17:11 | 18:09 18:58 | 20:51 |21:57 | 21:30 | 20:31 | 19:19 116:27 | 16:26
29108:19 | 07:16 | 06:08 105:14 | 05:48 | 06:37 | 07:28 108:14 | 08:41
117:13 | 20:00 | 20:53 |21:57 | 21:29 | 20:28 | 19:16 116:26 | 16:27
30]08:17 | 107:14 | 06:06 105:15 | 05:49 | 06:39 | 07:30 108:16 | 08:41
|17:15 | 120:01 | 20:54 |21:57 | 21:27 | 20:26 | 19:14 116:25 | 16:28
31]08:16 | |07:12 | | 105:51 | 06:41 | | | 08:41
117:16 | 120:03 | | |21:26 | 20:24 | | | 16:29
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500 | 503 | 454 | 381 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/56  WINAPRO «
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z3-A-14 - ENERCON E-70 E4 2000 71.0 !0! NH: 98,0 m (Ges:133,5 m) (56)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz 1April IMai [Juni [Juli lAugust | SeptembdiOktober |NovembefDezember
1]08:41 | 08:14 07:20 | 07:09 | 06:04 | 05:18 | 05:15 | 05:52 | 06:42 107:26 | 08:17
116:30 | 17:18 18:10 | 20:05 | 20:56 | 21:42  |21:56  |21:24 | 20:22 117:05 | 16:25
2]108:41 | 08:12 07:18 | 07:07 ]05:18 | 05:16 | 05:54 | 06:44 107:28 | 08:19
116:31 | 17:20 18:12 | 20:06 |21:43 | 21:56 | 21:22 | 20:19 117:03 | 16:24
3]08:41 | 08:11 07:16 | 07:05 105:17 | 05:17 | 05:55 | 06:46 107:29 | 08:20
116:32 | 17:22 18:14 | 20:08 |21:44 | 21:56 | 21:21 | 20:17 117:02 | 16:23
4108:41 | 08:09 07:14 | 07:02 ]05:16 | 05:18 | 05:57 | 06:47 ]07:31 | 08:21
116:3¢ | 17:24 18:16 | 20:10 |21:45 | 21:55  |21:19 | 20:15 ]17:00 | 16:23
5]08:40 | 08:08 07:11 | 07:00 105:15 | 05:18 | 05:58 | 06:49 107:33 | 08:23
116:35 | 17:26 18:18 | 20:12 |21:46 | 21:55 | 21:17 | 20:13 116:58 | 16:22
6]08:40 | 08:06 07:09 | 06:58 ]05:15 | 05:19 | 06:00 | 06:50 107:35 | 08:24
116:36 | 17:28 18:19 | 20:13 |21:47 | 21:54 | 21:15 | 20:10 116:56 | 16:22
7108:40 | 08:04 07:07 | 06:55 105:14 | 05:20 | 06:02 | 06:52 107:37 | 08:25
116:37 | 17:30 18:21 | 20:15 |21:48 | 21:54 |21:14 | 20:08 116:55 | 16:21
8]08:39 | 08:02 07:05 | 06:53 ]05:14 | 05:21 | 06:03 | 06:54 107:38 | 08:26
116:39 | 17:31 18:23 | 20:17 |21:49 | 21:53 | 21:12 | 20:06 116:53 | 16:21
908:39 | 08:01 07:02 | 06:51 105:13 | 05:22 | 06:05 | 06:55 |07:40 | 08:28
116:40 | 17:33 18:25 | 20:18 121:50 | 21:52 | 21:10 | 20:03 116:51 | 16:21
10 08:38 | 07:59 07:00 | 06:49 ]05:13 | 05:23 | 06:06 | 06:57 |07:42 | 08:29
| 16:41 | 17:35 18:26 | 20:20 | 21:51 | 21:51 | 21:08 | 20:01 | 16:50 | 16:20
11]08:38 | 07:57 06:58 | 06:46 105:12 | 05:24 | 06:08 | 06:59 1 07:44 ] 08:30
|16:43 | 17:37 18:28 | 20:22 |21:52 | 21:51 | 21:06 | 19:59 |16:48 | 16:20
12]08:37 | 07:55 06:56 | 06:44 ]05:12 | 05:25 | 06:10 | 07:00 |07:46 | 08:31
| 16:44 | 17:39 18:30 | 20:24 | 21:52 | 21:50 | 21:04 | 19:56 | 16:46 | 16:20
1308:36 | 07:53 06:53 | 06:42 105:12 | 05:26 | 06:11 | 07:02 107:47 | 08:32
| 16:46 | 17:41 18:32 | 20:25 121:53 | 21:49 | 21:02 | 19:54 ]16:45 | 16:20
14 08:36 | 07:51 06:51 | 06:40 ]05:11 | 05:27 | 06:13 | 07:04 |07:49 | 08:33
| 16:47 | 17:43 18:34 | 20:27 | 21:54 | 21:48 | 21:00 | 19:52 ] 16:43 | 16:20

]05:11  |05:29 | 06:14 | 07:05
|21:54 | 21:47 | 20:58 | 19:49
]05:11  |05:30 | 06:16 | 07:07
|21:55  |21:46 | 20:56 | 19:47
]05:11  |05:31 | 06:18 | 07:08
|21:55 | 21:45 | 20:54 | 19:45
]05:11  |05:32 | 06:19 | 07:10
|21:56  |21:44 | 20:52 | 19:42
]05:11 [ 05:34  |06:21 | 07:12
|21:56  |21:43 | 20:50 | 19:40
]05:11  |05:35 | 06:23 | 07:13
|21:56  |21:41 | 20:48 | 19:38
]05:11  |05:36 | 06:24 | 07:15
|21:57  |21:40 | 20:46 | 19:35
]05:11  |05:38 | 06:26 | 07:17
|21:57  |21:39 | 20:44 | 19:33
]05:12  |05:39 | 06:28 | 07:18
|21:57  |21:38 | 20:42 | 19:31
]05:12  |05:40 | 06:29 | 07:20
|21:57  |21:36 | 20:39 | 19:28

Jo7:51 | 08:34
|16:42 | 16:20
|07:53 | 08:35
|16:41 | 16:20
|07:54 | 08:36
116:39 | 16:20
| 07:56 | 08:36
116:38 | 16:21
|o7:58 | 08:37
116:37 | 16:21
] 08:00 | 08:38
116:35 | 16:21
]08:01 | 08:38
116:34 | 16:22
] 08:03 | 08:39
116:33 | 16:22
]08:05 | 08:39
116:32 | 16:23
] 08:06 | 08:40
116:31 | 16:23

116:49 | 17:45 18:35 | 20:29
16 | 08:34 | 07:47 06:46 | 06:35
116:50 | 17:46 18:37 | 20:30
171 08:33 | 07:45 06:44 | 06:33
116:52 | 17:48 18:39 | 20:32
18 ] 08:32 | 07:43 06:42 | 06:31
| 16:54 | 17:50 18:41 | 20:34
19 | 08:31 | 07:41 06:39 | 06:29
116:55 | 17:52 18:42 | 20:36
20 | 08:30 | 07:39 06:37 | 06:27
| 16:57 | 17:54 18:44 | 20:37
21| 08:29 | 07:37 06:35 | 06:25
116:59 | 17:56 18:46 | 20:39
221 08:28 | 07:35 06:33 | 06:22
| 17:00 | 17:58 18:47 | 20:41
23 | 08:27 | 07:33 06:30 | 06:20
117:02 | 17:59 18:49 | 20:42
241 08:25 | 07:31 06:28 | 06:18

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
15 | 08:35 | 07:49 | 06:49 | 06:38
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 17:04 | 18:01 | 18:51 | 20:44
|
|
|
|
|
|
|
|
|
|

25]08:24 | 07:29 06:26 | 06:16 ]05:12 | 05:42 | 06:31 | 07:22 108:08 | 08:40
117:06 | 18:03 18:53 | 20:46 |21:57 | 21:35 | 20:37 | 19:26 116:30 | 16:24
26]08:23 | 07:27 06:23 | 06:14 105:13 | 05:43 | 06:32 | 07:23 108:10 | 08:40
117:07 | 18:05 18:54 | 20:48 |21:57 | 21:33 | 20:35 | 19:24 116:29 | 16:25
27108:21 | 07:25 06:21 | 06:12 105:13 | 05:45 | 06:38 | 07:25 108:11 | 08:41
117:09 | 18:07 18:56 | 20:49 |21:57 | 21:32 | 20:33 | 19:21 116:28 | 16:25
28108:20 | 07:22 06:19 | 06:10 105:14 | 05:46 | 06:36 | 07:27 108:13 | 08:41
|17:11 | 18:09 18:58 | 20:51 |21:57 | 21:30 | 20:31 | 19:19 116:27 | 16:26
29108:19 | 07:16 | 06:08 105:14 | 05:48 | 06:37 | 07:28 108:14 | 08:41
117:13 | 20:00 | 20:53 |21:57 | 21:29 | 20:28 | 19:16 116:26 | 16:27
30]08:17 | 107:14 | 06:06 105:15 | 05:49 | 06:39 | 07:30 108:16 | 08:41
|17:15 | 120:01 | 20:54 |21:57 | 21:27 | 20:26 | 19:14 116:25 | 16:28
31]08:16 | |07:12 | | 105:51 | 06:41 | | | 08:41
117:16 | 120:03 | | |21:26 | 20:24 | | | 16:29
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500 | 503 | 454 | 381 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/57  WINAPRO «

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H

engineering@noxt.de - 1. Marz 2023 I emgmeeﬂmg



E Kalender GB pro WEA Seite 197 von 219 Bericht NE-2022-03-007 Rev. O

Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z5-DF-01 - VESTAS V117-3.45 3450 117.0 !O! NH: 116,5 m (Ges:175,0 m) (57)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar [Marz 1 April IMai 1Juni
1]08:41 09:16-09:36/20 | 08:14 08:48-09:12/24 | 07:20 | 07:09 18:59-19:31/32 | 06:04 | 05:18
] 16:30 | 17:18 | 18:10 | 20:05 120:56 | 21:42
2] 08:41 | 08:13 08:48-09:12/24 | 07:18 | 07:07 18:59-19:28/29 | 06:02 | 05:18
] 16:31 | 17:20 | 18:12 | 20:07 120:58 | 21:44
3] 08:41 ] 08:11 08:48-09:12/24 | 07:16 ] 07:05 18:58-19:26/28 | 06:00 | 05:17
| 16:32 | 17:22 | 18:14 | 20:08 121:00 | 21:45
4] 08:41 | 08:09 08:48-09:11/23 | 07:14 | 07:02 18:59-19:26/27 | 05:58 | 05:16
| 16:34 | 17:24 | 18:16 | 20:10 |21:01 | 21:46
5] 08:41 | 08:08 08:50-09:12/22 | 07:12 | 07:00 19:00-19:25/25 | 05:57 | 05:15
] 16:35 | 17:26 | 18:18 | 20:12 121:03 | 21:47
6 | 08:40 | 08:06 08:50-09:11/21 | 07:09 | 06:58 19:01-19:24/23 | 05:55 | 05:15
| 16:36 09:52-10:52/60 | 17:28 | 18:19 | 20:13 | 21:05 | 21:48
7108:40 09:19-09:39/20 | 08:04 08:51-09:11/20 | 07:07 | 06:56 19:01-19:22/21 | 05:53 | 05:14
| 16:37 09:53-10:53/60 | 17:30 | 18:21 | 20:15 121:06 | 21:49
8] 08:39 09:19-09:39/20 | 08:03 08:52-09:09/17 | 07:05 | 06:53 19:03-19:20/17 | 05:51 | 05:14
| 16:39 | 17:31 | 18:23 | 20:17 121:08 | 21:49
9| 08:39 09:19-09:39/20 | 08:01 08:53-09:08/15 | 07:03 | 06:51 19:05-19:17/12 | 05:49 | 05:13
| 16:40 09:53-10:53/60 | 17:33 ] 18:25 | 20:19 121:09 | 21:50
10 | 08:38 09:21-09:40/19 ] 07:59 08:55-09:06/11 | 07:00 | 06:49 105:48 | 05:13
| 16:41 09:54-10:54/60 | 17:35 | 18:27 | 20:20 | 21:11 | 21:51
11| 08:38 09:21-09:40/19 | 07:57 | 06:58 | 06:46 | 05:46 | 05:12
| 16:43 09:55-10:54/59 | 17:37 | 18:28 |21:13 | 21:52
12| 08:37 09:21-09:40/19 | 07:55 | 06:56 | 05:44 | 05:12
| 16:44 | 17:39 ] 18:30 |21:14 | 21:53
13 | 08:36 | 07:53 ] 06:53 105:43 | 05:12
| 16:46 | 17:41 | 18:32 |21:16 | 21:53
14 | 08:36 | 07:51 | 06:51 105:41 | 05:11
| 16:47 | 17:43 | 18:34 121:17 | 21:54
15 | 08:35 | 07:49 ] 06:49 105:39 | 05:11
| 16:49 | 17:45 ] 18:35 121:19 | 21:54
16 | 08:34 | 07:48 | 06:47 105:38 | 05:11
| 16:50 | 17:46 | 18:37 | 21:21 | 21:55
17 | 08:33 | 07:46 | 06:44 105:36 | 05:11
| 16:52 | 17:48 ] 18:39 |21:22 | 21:55
18 | 08:32 09:29-09:37/8 | 07:44 | 06:42 | 05:35 | 05:11
| 16:54 10:00-10:55/55 | 17:50 | 18:41 |21:24 | 21:56
19 | 08:31 10:01-10:55/54 | 07:42 | 06:40 18:12-18:17/5 | 05:33 | 05:11
| 16:55 | 17:52 | 18:42 |21:25 | 21:56
20 | 08:30 10:02-10:54/52 | 07:39 | 06:37 18:10-18:19/9 | 05:32 | 05:11
| 16:57 | 17:54 | 18:44 |21:27 | 21:56
21]08:29 10:03-10:54/51 | 07:37 | 06:35 18:09-18:21/12 | 05:31 | 05:11
| 16:59 | 17:56 | 18:46 |21:28 | 21:57
22 ] 08:28 10:05-10:54/49 | 07:35 | 06:33 18:08-18:22/14 | 05:29 | 05:11
| 17:00 | 17:58 | 18:48 121:29 | 21:57
23] 08:27 08:55-09:03/8 | 07:33 | 06:30 18:07-18:24/17 | 05:28 | 05:12
| 17:02 10:07-10:53/46 | 17:59 | 18:49 | 21:31 | 21:57
24 ] 08:25 3-09:04/11 | 07:31 | 06:28 18:08-18:26/18 | 05:27 | 05:12
| 17:04 10:09-10:52/43 | 18:01 ] 18:51 |21:32 | 21:57
25 ] 08:24 08:52-09:07/15 10:20-10:52/32 | 07:29 | 06:26 18:05-18:27/22 | 05:26 | 05:12
| 17:06 10:15-10:17/2 | 18:03 | 18:53 |21:3¢ | 21:57
26 | 08:23 08:50-09:07/17 | 07:27 | 06:23 18:04-18:29/25 | 05:24 | 05:13
| 17:07 1-10:50/29 | 18:05 | 18:54 121:35 | 21:57
27 ] 08:22 08:49-09:09/20 | 07:25 | 06:21 18:03-18:31/28 | 05:23 | 05:13
| 17:09 10:23-10:50/27 | 18:07 | 18:56 | 21:36 | 21:57
28| 08:20 08:48-09:09/21 | 07:23 | 06:19 18:01-18:32/31 | 05:22 | 05:14
| 17:11 10:25-10:48/23 | 18:09 | 18:58 | 21:38 | 21:57
29 | 08:19 | ] 07:16 19:00-19:34/34 105:21 | 05:14
| 17:13 10:28-10:46/18 | | 20:00 121:39 | 21:57
30 | 08:17 08:48-09:11/23 | | 07:14 19:00-19:35/35 | 05:20 | 05:15
| 17:15 1-10:42/11 | | 20:01 |21:40 | 21:57
31]08:16 08:48-09:11/23 | | 07:12 18:59-19:33/34 | 05:19 |
| 17:16 | | 20:03 |21:41 |
Sonnenscheinstunden | 258 | 277 | 367 | 486 | 500
Anzahl Minuten mit Schatten 1977 201 284 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/58  WINAPRO «
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z5-DF-01 - VESTAS V117-3.45 3450 117.0 !O! NH: 116,5 m (Ges:175,0 m) (57)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli JAugust | September | Oktober INovember |Dezember
1]05:15 05:52 | 06:42 | 07:32 | 07:26 08:24-08:36/12 | 08:17 09:03-09:22/19
| 21:56 21:24 | 20:22 | 19:12 5 | 16:25 09:37-10:36/59

I

2| 05:16 | 05:54 | 06:44 | 07:33 08:22-08:38/16 | 08:19 09:03-09:22/19
|21:56 | 21:23 | 20:20 | 19:10 | 16:24 09:36-10:36/60
3]05:17 | 05:55 | 06:46 19:03-19:15/12 | 07:35 08:21-08:39/18 | 08:20 09:03-09:23/20
| 21:56 | 21:21 | 20:17 | 19:07 | 16:23 09:37-10:37/60
4] 05:18 | 05:57 | 06:47 19:00-19:17/17 | 07:37 08:20-08:40/20 | 08:22 09:03-09:23/20
|21:55 | 21:19 | 20:15 | 19:05 | 16:23 09:37-10:37/60
5] 05:18 | 05:58 | 06:49 18:58-19:19/21 | 07:38 08:20-08:41/21 | 08:23 09:04-09:24/20
121:55 | 21:17 | 20:13 | 19:03 | 16:22 09:38-10:38/60
6] 05:19 | 06:00 | 06:51 18:56-19:19/23 | 07:40 08:19-08:42/23 | 08:24 09:04-09:24/20
|21:54 | 21:16 | 20:10 | 19:00 | 16:22 09:38-10:38/60
7] 05:20 | 06:02 | 06:52 18:55-19:20/25 | 07:42 08:19-08:42/23 | 08:25 09:04-09:24/20
|21:54 | 21:14 | 20:08 | 18:58 ] 16:21 09:38-10:38/60
8] 05:21 | 06:03 | 06:54 18:53-19:20/27 | 07:44 08:19-08:43/24 | 08:27 09:05-09:25/20
| 21:53 | 21:12 | 20:06 | 18:56 | 16:21 09:39-10:39/60

9 05:22 | 06:05 | 06:55 18:53-19:20/27 | 07:45 08:19-08:43/24 | 08:28 09:05-09:26/21
|21:52 | 21:10 | 20:03 | 18:54 | 16:21 09:39-10:40/61
10| 05:23 | 06:06 | 06:57 18:52-19:21/29 | 07:47 08:19-08:43/24 | 08:29 09:06-09:26/20
| 21:52 | 21:08 | 20:01 | 18:51 | 16:20 09:39-10:40/61
11| 05:24 | 06:08 | 06:59 18:51-19:23/32 | 07:49 08:20-08:43/23 | 08:30 09:06-09:26/20
|21:51 | 21:06 | 19:59 | 18:49 | 16:20 09:39-10:40/61
12 ] 05:25 | 06:10 | 07:00 18:51-19:25/34 | 07:50 08:20-08:43/23 | 08:31 09:06-09:26/20
121:50 | 21:04 | 19:56 | 18:47 10:02-10:15/13 | 16:20 09:40-10:40/60
131 05:26 | 06:11 | 07:02 18:50-19:25/35 | 07:52 08:21-08:43/22 | 08:32 09:07-09:27/20
| 21:49 | 21:02 | 19:54 | 18:45 09:58-10:17/19 | 16:20 09:40-10:41/61

14 ] 05:27 | 06:13 | 07:04 18:51-19:25/34 | 07:54 08:20-08:41/21 | 08:33 09:07-09:27/20
| 21:48 | 21:00 | 19:52 | 18:42 09:57-10:20/23 | 16:20 09:41-10:41/60

15 05:29 | 06:14 | 07:05 18:51-19:23/32 | 07:56 08:21-08:41/20 | 08:34 09:08-09:28/20
| 21:47 | 20:58 | 19:49 | 18:40 09:55-10:22/27 | 16:20 09:41-10:42/61

16 | 05:30 | 06:16 | 07:07 18:51-19:20/29 | 07:57 08:23-08:40/17 | 08:35 09:09-09:28/19
| 21:46 | 20:56 | 19:47 | 18:38 09:54-10:23/29 | 16:20 09:42-10:42/60
171 05:31 | 06:18 | 07:09 18:52-19:18/26 | 07:59 08:25-08:39/14 09:53-10:25/32 | 08:36 09:09-09:29/20
121:45  |20:54 | 19:45 | 18:36 09:48-09:51/3 | 16:20 09:43-10:43/60
18 | 05:32 | 06:19 | 07:10 18:52-19:15/23 | 08:01 08:27-08:38/11 | 08:36 09:10-09:29/19
| 21:44 | 20:52 | 19:42 | 18:34 09:43-10:26/43 | 16:21 09:43-10:44/61

19 | 05:34 | 06:21 | 07:12 18:54-19:13/19 | 08:03 08:29-08:37/8 | 08:37 09:10-09:29/19
| 21:43 | 20:50 | 19:40 | 18:32 09:41-10:27/46 | 16:21 09:43-10:43/60

20 | 05:35 | 06:23 | 07:13 18:54-19:11/17 | 08:04 09:40-10:29/49 | 08:38 09:11-09:30/19
| 21:42 | 20:48 | 19:38 | 18:29 | 16:21 09:44-10:44/60

21 05:36 | 06:24 | 07:15 18:53-19:08/15 | 08:06 09:39-10:30/51 | 08:38 09:11-09:30/19
|21:40 | 20:46 | 19:35 | 18:27 | 16:22 09:44-10:44/60
22]05:38 | 06:26 | 07:17 18:54-19:06/12 | 08:08 09:39-10:30/51 | 08:39 09:12-09:31/19
| 21:39 | 20:44 | 19:33 | 18:25 | 16:22 09:45-10:45/60
23] 05:39 | 06:28 | 07:18 18:54-19:04/10 | 08:10 09:37-10:31/54 | 08:39 09:12-09:31/19
|21:38 2042 | 19:31 | 18:23 | 16:23 09:45-10:45/60
24 ] 05:40 | 06:29 | 07:20 18:55-19:01/6 | 08:12 09:06-09:14/8 | 08:40 09:13-09:32/19
| 21:36 | 20:40 | 19:28 | 18:21 09:37-10:32/55 | 16:23 09:46-10:46/60

25 ] 05:42 | 06:31 | 07:22 18:57-18:59/2 | 07:13 09:05-09:16/11 | 08:40 09:13-09:32/19
| 21:35 | 20:37 | 19:26 | 17:19 09:37-10:33/56 | 16:24 09:46-10:47/61

26 | 05:43 | 06:32 | 07:23 | 07:15 09:04-09:18/14 | 08:41 09:13-09:33/20
| 21:34 | 20:35 | 19:24 | 17:17 09:37-10:34/57 | 16:25 09:46-10:47/61

27 ] 05:45 | 06:34 | 07:25 | 07:17 09:03-09:18/15 | 08:41 09:13-09:33/20
| 21:32 | 20:33 | 19:21 | 17:15 09:36-10:33/57 | 16:25 09:47-10:47/60

28 | 05:46 | 06:36 | 07:27 | 07:19 09:03-09:19/16 | 08:41 09:14-09:33/19
| 21:31 | 20:31 | 19:19 |17:13 09:36-10:34/58 | 16:26 09:47-10:48/61

29 | 05:48 | 06:37 | 07:28 | 07:21 09:03-09:20/17 | 08:41 09:14-09:34/20
121:29  ]20:29 | 19:17 |17:11 09:37-10:35/58 | 16:27 09:47-10:48/61
30 | 05:49 | 06:39 | 07:30 | 07:22 09:03-09:21/18 | 08:41 09:15-09:34/19
| 21:28 | 20:26 | 19:14 | 17:09 09:36-10:35/59 | 16:28 09:48-10:49/61
310551 | 06:41 | | 07:24 08:28-08:33/5 | ] 08:41 09:15-09:35/20
121:26 | 20:24 | | 17:07 | | 16:29 09:49-10:49/60

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 507 5 1303 2478

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z5-DF-02 - VESTAS V117-3.45 3450 117.0 !O! NH: 116,5 m (Ges:175,0 m) (58)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Méarz 1April [Juni
1]08:41 09:15-09:20/5 | 08:14 08:41-08:47/6 | 07:20 | 07:09 18:16-18:49/33 | 05:18
| 16:30 | 17:18 09:20-09:44/24 | 18:10 | 20:05 | 21:42
2] 08:41 09:14-09:24/10 | 08:13 08:39-08:48/9 | 07:18 | 07:07 18:17-18:48/31 | 05:18
| 16:31 |1 | 18:12 | 20:07 | 21:43
3]08:41 09:13-09:26/13 | O 08:37-08:49/12 | 07:16 | 07:05 18:18-18:45/27 | 05:17
| 16:32 | 17:22 09:22-09:42/20 | 18:14 | 20:08 | 21:45
4] 08:41 09:13-09:28/15 | 07:14 | 07:02 18:21-18:43/22 | 05:16
| 16:34 B 09:24-09:40/16 | 18:16 | 20:10 | 21:46
5] 08:41 09:13-09:30/17 | 08:08 08:34-08:50/16 | 07:12 17:49-17:52/3 | 07:00 18:24-18:40/16 | 05:15
| 16:35 | 17:26 09:28-0 | 18:18 | 20:12 | 21:47
6] 08:40 09:12-09:31/19 | 08:06 08:32-08:51/19 | 07:09 17:47-17:53/6 | 06:58 18:30-18:34/4 | 05:15
| 16:36 | 17:28 | 18:19 | 20:13 | 21:48
7108:40 09:12-09:33/21 | 08:04 08:32-08:51/19 | 07:07 17:46-17:55/9 | 06:56 | 05:14
| 16:37 | 17:30 | 18:21 | 20:15 | 21:49
8 08:39 09:11-09:34/23 | 08:03 08:32-08:50/18 | 07:05 17:46-17:57/11 | 06:53 | 05:14
| 16:39 | 17:31 | 18:23 | 20:17 | 21:49
9]08:39 09:11-09:35/24 | 08:01 08:33-08:50/17 | 07:03 17:46-17:59/13 | 06:51 | 05:13
| 16:40 | 17:33 | 18:25 | 20:19 | 21:50
10 ] 08:38 09:11-09:37/26 | 07:59 08:33-08:49/16 | 07:00 17:31-18:00/29 | 06:49 | 05:13
| 16:41 | 17:35 | 18:27 | 20:20 | 21:51
11| 08:38 09:11-09:38/27 | 07:57 08:34-08:49/15 | 06:58 17:28-18:03/35 | 06:46 | 05:12
| 16:43 | 17:37 | 18:28 | 20:22 | 21:52
12 ] 08:37 09:11-09:38/27 | 07:55 08:35-08:47/12 | 06:56 17:25-18:05/40 | 06:44 | 05:12
| 16:44 | 17:39 | 18:30 | 20:24 | 21:53
13| 08:36 09:11-09:39/28 | 07:53 08:38-08:45/7 | 06:53 17:23-18:06/43 | 06:42 | 05:12
| 16:46 | 17:41 | 18:32 | 20:25 | 21:53
141 08:36 09:11-09:40/29 | 07:51 | 06:51 17:21-18:08/47 | 06:40 | 05:11
| 16:47 | 17:43 | 18:34 | 20:27 | 21:54
15| 08:35 09:11-09:41/30 | 07:49 | 06:49 17:20-18:10/50 | 06:38 | 05:11
| 16:49 | 17:45 | 18:35 | 20:29 | 21:54
16 | 08:34 09:11-09:42/31 | 07:48 | 06:46 17:18-18:11/53 | 06:35 | 05:11
| 16:50 | 17:46 | 18:37 | 20:31 | 21:55
17 | 08:33 09:11-09:42/31 | 07:46 | 06:44 17:17-18:10/53 | 06:33 | 05:11
| 16:52 | 17:48 | 18:39 | 20:32 | 21:55
18] 08:32 09:11-09:43/32 | 07:44 | 06:42 17:16-18:10/54 | 06:31 | 05:11
| 16:54 | 17:50 | 18:41 18:12-18:15/3 | 20:34 | 21:56
19 | 08:31 09:12-09:44/32 | 07:42 | 06:40 17:15-18:07/52 | 06:29 | 05:11
| 16:55 | 17:52 : | 20:36 | 21:56
20 | 08:30 09:11-09:44/33 | 07:39 | 06:27 | 05:11
| 16:57 | 17:54 | 20:37 | 21:56
21 08:29 09:12-09:45/33 | 07:37 | 06:25 ] 05:11
| 16:59 | 17:56 | 20:39 | 21:57
221 08:28 09:12-09:45/33 | 07:35 | 06:22 | 05:11
| 17:00 | 17:58 | 20:41 | 21:57
23| 08:27 09:13-09:46/33 | 07:33 | 06:30 17:13-18:01/48 | 06:20 | 05:12
| 17:02 | 17:59 | 18:49 18:06-18:24/18 | 20:43 | 21:57
241 08:25 09:13-09:46/33 | 07:31 | 06:28 17:13-17:58/45 | 06:18 | 05:12
| 17:04 | 18:01 | 18:51 18:06-18:25/19 | 20:44 | 21:57
251 08:24 09:14-09:46/32 | 07:29 | 06:26 17:13-17:56/43 | 06:16 | 05:12
| 17:06 | 18:03 | 18:53 18:05-18:23/18 | 20:46 | 21:57
26 | 08:23 09:14-09:46/32 | 07:27 | 06:23 17:13-17:55/42 | 06:14 | 05:13
| 17:07 | 18:05 | 18:54 18:06-18:23/17 | 20:48 | 21:57
271 08:21 09:16-09:46/30 | 07:25 | 06:21 17:13-17:55/42 | 06:12 | 05:13
| 17:09 | 18:07 | 18:56 18:07-18:22/15 | 20:49 | 21:57
28 | 08:20 09:16-09:46/30 | 07:23 | 06:19 17:13-17:54/41 | 06:10 | 05:14
| 17:11 | 18:09 | 18:58 18:07-18:20/13 | 20:51 | 21:57
29 | 08:19 09:18-09:46/28 | | 07:16 18:14-18:53/39 | 06:08 | 05:14
| 17:13 | | 20:00 19:10-19:17/7 | 20:53 | 21:57
30 | 08:17 09:18-09:45/27 | | 07:14 18:15-18:52/37 | 06:06 | 05:15
| 17:15 | | 20:01 | 20:54 | 21:57
31]08:16 08:42-08:44/2 | | 07:12 18:15-18:50/35 | |
| 17:16 09:19-09:44/25 | | 20:03 | |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 500
Anzahl Minuten mit Schatten 811 272 1181 133 0 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk oros20231618/60  WINAPRO «
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Projekt: Lizenzierter Anwender.

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA Z5-DF-02 - VESTAS V117-3.45 3450 117.0 !O! NH: 116,5 m (Ges:175,0 m) (58)
Annahmen fiur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli lAugust | September | Oktober INovember |Dezember
1]05:15 | 05:52 | 06:42 | 07:32 18:03-18:44/41 | 07:26 08:03-08:19/16 | 08:17 08:53-09:20/27
|21:56 | 21:24 | 20:22 | 19:12 | 17:05 | 16:25
2] 05:16 | 05:54 | 06:44 | 07:33 18:06-18:42/36 08:02-08:20/18 | 08:19 08:54-09:19/25
|21:56 | 21:23 | 20:20 | 19:10 | 16:24
3]05:17 | 05:55 | 06:46 | 07:35 18:08-18:39/31 08:02-08:20/18 | 08:20 08:55-09:19/24
|21:56 | 21:21 | 20:17 | 19:07 | 16:23
4] 05:17 | 05:57 | 06:47 | 07:37 18:13-18:19/6 08:02-08:20/18 | 08:22 08:55-09:18/23
| 21:55 | 21:19 | 20:15 | 19:05 18:23-18:37/14 | 16:23
5] 05:18 | 05:58 | 06:49 | 07:38 18:23-18:35/12 08:02-08:20/18 | 08:23 08:57-09:18/21
|21:55 | 21:17 | 20:13 | 19:03 | 16:22
6 | 05:19 | 06:00 | 06:51 18:26-18:27/1 | 07:40 18:22-18:32/10 08:04-08:20/16 | 08:24 08:58-09:18/20
|21:54 | 21:16 | 20:10 | 19:00 08:57-09:08/11 | 16:22
7] 05:20 | 06:02 | 06:52 18:19-18:35/16 | 07:42 18:22-18:30/8 08:06-08:20/14 | 08:25 08:59-09:17/18
| 21:54 | 21:14 | 20:08 | 18:58 08:55-09:11/16 | 16:21
8] 05:21 | 06:03 | 06:54 18:15-18:37/22 | 07:44 18:23-18:28/5 | 07:39 08:08-08:19/11 | 08:27 09:01-09:17/16
|21:53  |21:12 | 20:06 | 18:56 | 16:53 08:53-09:13/20 | 16:21
9] 05:22 | 06:05 | 06:55 18:13-18:39/26 | 07:45 18:25-18:26/1 | 07:40 08:10-08:19/9 | 08:28 09:02-09:16/14
| 21:52 | 21:10 | 20:03 | 18:54 | 16:51 08:52-09:14/22 | 16:21
10 | 05:23 | 06:06 | 06:57 18:11-18:41/30 | 07:47 08:12-08:17/5 | 08:29 09:03-09:14/11
|21:52  ]21:08 | 20:01 | 18:51 08:51-09:15/24 | 16:20
11| 05:24 | 06:08 | 06:59 18:08-18:41/33 | 07:49 08:14-08:16/2 | 08:30 09:05-09:10/5
|21:51 | 21:06 | 19:59 | 18:49 08:50-09:16/26 | 16:20
12 ] 05:25 | 06:10 | 07:00 18:07-18:42/35 | 07:50 08:50-09:17/27 | 08:31
]21:50 | 21:04 | 19:56 | 18:47 | 16:20
13 | 05:26 | 06:11 | 07:02 18:05-18:42/37 | 07:52 08:49-09:17/28 | 08:32
|21:49  |21:02 | 19:54 | 18:45 | 16:20
14 ] 05:27 | 06:13 | 07:04 18:04-18:43/39 | 07:54 08:48-09:18/30 | 08:33
|21:48  |21:00 | 19:52 19:01-19:07/6 | 18:42 | 16:20
15 | 05:29 | 06:14 | 07:05 18:03-18:44/41 | 07:56 08:48-09:18/30 | 08:34
121:47 | 20:58 | 19:49 18:58-19:10/12 | 18:40 | 16:20
16 | 05:30 | 06:16 | 07:07 18:02-18:43/41 | 07:57 08:47-09:19/32 | 08:35
|21:46  |20:56 | 19:47 18:55-19:10/15 | 18:38 ] 16:20
17 | 05:31 | 06:18 | 07:09 18:01-18:44/43 | 07:59 08:47-09:19/32 | 08:36
|21:45 | 20:54 | 19:45 18:54-19:11/17 | 18:36 | 16:20
18 | 05:32 | 06:19 | 07:10 18:00-18:43/43 | 08:01 08:47-09:20/33 | 08:36
|21:44  |20:52 | 19:42 18:53-19:11/18 | 18:34 ] 16:21
19 | 05:33 | 06:21 | 07:12 18:00-18:43/43 | 08:03 08:47-09:20/33 | 08:37
121:43 | 20:50 | 19:40 18:52-19:11/19 | 18:31 | 16:21
20 | 05:35 | 06:23 | 07:13 18:00-18:47/47 | 08:04 08:47-09:20/33 | 08:38
|21:42  |20:48 | 19:38 18:52-19:11/19 | 18:29 | 16:21
21 | 05:36 | 06:24 | 07:15 17:59-18:48/49 | 08:06 08:48-09:21/33 | 08:38
121:40 | 20:46 | 19:35 18:51-19:08/17 | 18:27 | 16:22
22| 05:37 | 06:26 | 07:17 17:59-18:50/51 | 08:08 08:48-09:20/32 | 08:39
121:39  |20:44 | 19:33 18:52-19:06/14 | 18:25 | 16:22
23 | 05:39 | 06:28 | 07:18 17:59-18:51/52 | 08:10 08:48-09:20/32 | 08:39
121:38 | 20:42 | 19:31 18:52-19:04/12 | 18:23 | 16:23
24 ] 05:40 | 06:29 | 07:20 17:58-18:50/52 | 08:12 08:48-09:20/32 | 08:40
121:36  |20:40  |19:28 18:52-19:01/9 | 18:21 ] 16:23
25 | 05:42 | 06:31 | 07:22 17:59-18:52/53 | 07:13 08:49-09:21/32 | 08:40
121:35 | 20:37 | 19:26 18:54-18:59/5 | 17:19 | 16:24
26 | 05:43 | 06:32 | 07:23 17:59-18:52/53 | 07:15 08:50-09:21/31 | 08:41
|21:34  |20:35 | 19:24 | 17:17 ] 16:25
2705:45 | 06:34 | 07:25 17:59-18:52/53 | 07:17 08:50-09:20/30 | 08:41
121:32  ]20:33 | 19:21 | 17:15 | 16:25
28 | 05:46 | 06:36 | 07:27 18:00-18:52/52 | 07:19 08:51-09:20/29 | 08:41
|21:31  |20:31 | 19:19 | 17:13 | 16:26
29 | 05:48 | 06:37 | 07:28 18:01-18:49/48 | 07:21 08:07-08:15/8 08:52-09:20/28 | 08:41
121:29  ]20:29 | 19:17 | 17:11 | 16:27
30 | 05:49 | 06:39 | 07:30 18:02-18:47/45 | 07:22 08:05-08:17/12 | 08:16 08:52-09:20/28 | 08:41
|21:28  |20:26 | 19:14 | 17:09 | 16:25 | 16:28
31| 05:51 | 06:41 | | 07:24 08:04-08:18/14 | | 08:41
|21:26 | 20:24 | | 17:07 | | 16:29
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 1168 198 849 204

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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F Grafischer Kalender der
Gesamtbelastung pro WEA

Nachfolgend ist der grafische Kalender mit den Schattenzeiten je Windenergieanlage
uber das gesamte Jahr dargestellt.

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox ]

engineering@noxt.de - 1. Marz 2023 I emgmeeﬂmg
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Projekt:

NE-2022-03_007 WP Heek

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

WEA 1: GE WIND ENERGY 6.0-164 GT135 6000 164.0 IOINH: 167,0 m (Ge

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabrtick

+49 (0)160 40 24 579

Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

WEA 2: GE WIND ENERGY 6.0-164 GT135 6000 164.0 IOl NH: 167,0 m (Ge
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WEA 3: GE WIND ENERGY 6.0-164 GT135 6000 164.0 IO NH: 167,0 m (Ge

WEA 4. GE WIND ENERGY 6.0-164 GT135 6000 164.0 IOI NH: 167,0 m (Ge
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WEA 5: GE WIND ENERGY 6.0-164 GT135 6000 164.0 IO NH: 167,0 m (Ge

WEA 6: GE VIND ENERGY 6.0-164 GT135 6000 164.0 IOl NH: 167,0 m (Ge
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Monat Monat
Schattenrezeptoren

I sr-o1: Lange seite 10, 48599 Gronau (Westfalen)
I sro:: wichum 5, 48619 Heek

SR-04: Wichum 6, 48619 Heek

SR-06: Wichum 7, 48619 Heek

SR-05: Wichum 7a, 48619 Heek

SR-07: Wichum 8, 48619 Heek

SR-12: Wichum 20, 48619 Heek.

SR-13: Wichum 14, 48619 Heek
[ SsR-15: Wichum 16, 48619 Heek

SR-20: Ahle 8, 48619 Heek

SR-22: Ahle 12, 48619 Heek
[ sR-23: Ahle 13, 48619 Heek

SR-24: Ahle 16, 48619 Heek
[0 sre25: Stegge 31, 48683 Ahaus
I sr-26: Stegge 32, 48683 Ahaus
I sre27: stegge 27, 48683 Ahaus
]

SR-28: Stegge 34, 48683 Ahaus

Wichum 11, 48619 Heek
Wichum 21, 48619 Heek

I 51 wichum 13, 48619 Heek

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Dipl.-Ing. (FH) Timm Schaer, M.Sc.
engineering@noxt.de - 1. Mdrz 2023

I sr-os: vichum 9, 48619 Heek
SR-00: Wichum 10, 48619 Heek
I sv1s: kampensiediung 5, 48619 Heek
SR-31: Stegge 35, 48683 Ahaus
SR-32: Stegge 35a, 48683 Ahaus
SR-34: Lasterfeld 20a, 48599 Gronau (Westalen)

I sr21: Anle 10, 48619 Heek

SR-33: Lasterfeld 14, 48599 Gronau (Westfalen)
SR-35: Lasterfeld 20, 48599 Gronau (Westfalen)
SR-36: Lasterfeld 11a, 48599 Gronau (Westfalen)
SR-37: Lasterfeld 11, 48599 Gronau (Westfalen)
SR-38: Lasterfeld 15, 48599 Gronau (Westfalen)
SR-30: Ahle 71, 48619 Heek

SR-29: Stegge 33, 48683 Ahaus

SR-16: Kampensiediung 1, 48619 Heek

SR-19: Kampensiediung 1a, 48619 Heek

SR-17: Kampensiediung 3, 48619 Heek

0103203162071 WINAPRO .

noxt! engineering GmbH
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engineering
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Projekt: Lizenzierter Anwender:
NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

WEA W: ENERCON E-18 80 18.0 !0! NH: 34,5 m (Ges:43,5 m) (26) WEA Z2-LF-01: ENERCON E-40/6.44 600 44.0 |O!NH: 78,0 m (Ges:100,0 r
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WEA Z2-LF-02: ENERCON E-40/6.44 600 44.0 IO NH: 65,0 m (Ges:87,0 m WEA Z2-LF-03: ENERCON E-58/10.58 1000 58.0 IO! NH: 90,0 m (Ges:119,!
Ty
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WEA Z2-LF-04: ENERCON E-70 E4 2000 71.0 IOINH: 98,0 m (Ges:133,5n WEA Z2-LF-05: ENERCON E-82 E2 2300 82.0 !O! NH: 108,4 m (Ges:149,4
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Schattenrezeptoren
I sr-o1: Lange seite 10, 48599 Gronau (Westralen) (MMM SR-06: Wichum 7, 48619 Heek [ sre3s: Lasterfeld 20, 48599 Gronau (Westtaler) [N SR-34: Lasterfeld 20a, 48599 Gronau (Westfalen)
SR-02: Lange Seite 9, 48599 Gronau (Westalen) [  SR-05: Wichum 7a, 48619 Heek I sr-36: Lasterfeld 11, 48599 Gronau (Westfalen)
B .0 vichm 5. 48619 ek B .o7: i 5. 43619 ek 5R.36: Lastereld 15, 8550 Gronau (Westaer)
I sr-0s: wichum 6, 48619 Heek I sr-11: wichum 21, 48619 Heek I sros: viichum 9, 48619 Heek
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 01.03.2023 16:20 / 2 WIndPRO .
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Projekt:

NE-2022-03_007 WP Heek

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

WEA Z2-LF-06: VESTAS V90 2000 90.0 IO!NH: 105,0 m (Ges:150,0 m) (S

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabrtick

+49 (0)160 40 24 579

Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

WEA Z2-LF-07: VESTAS V90 2000 90.0 IO! NH: 105,0 m (Ges:150,0 m) (2
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WEA Z2-LF-08: VESTAS V90 2000 90.0 |O! NH: 105,0 m (Ges:150,0 m) (2

Jan Feb Mar Apr Mai  Jun  Jul Aug  Sep OK Nov Dez Jan
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WEA Z2-LF-09: VESTAS V90 2000 90.0 IO! NH: 105,0 m (Ges:150,0 m) (2
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WEA Z2-LF-10: ENERCON E-92 2,3 MW 2350 92.0 I NH: 138,4 m (Ges:1¢€

WEA Z2-LF-11: ENERCON E-92 2,3 MW 2350 92.0 ! NH: 138,4 m (Ges:1¢€
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Schattenrezeptoren

[ sR-35: Lasterfeld 20, 48599 Gronau (Westalen)
I sr-36: Lasterfeld 11, 48599 Gronau (Westfalen)
SR-37: Lasterfeld 11, 48599 Gronau (Westfalen)

I sr-o1: Lange seite 10, 48599 Gronau (Westfalen)
SR-02: Lange Seite 9, 48599 Gronau (Westfalen)
I s¢ 35 Losterteld 14, 48599 Gronau (Westfalen)

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Dipl.-Ing. (FH) Timm Schaer, M.Sc.
engineering@noxt.de - 1. Mdrz 2023

Jan Feb Mar Apr

L e
Mai  Jun  Jul  Aug
Monat

Sep

Ok Nov

Dez Jan

SR-3: Lasterfeld 15, 48599 Gronau (Westraler) [ SR-34: Lasterfeld 20a, 48599 Gronau (Westfalen)

I st steooe 35, asoea Anus
I < 2 stesoe 35, 8555 Aras

or0320231620/3  WINAPRO .
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Projekt: Lizenzierter Anwender:
NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

WEA Z2-LF-12: ENERCON E-82 E2 2300 82.0 IOINH: 138,4 m (Ges:179,4 WEA Z2-LF-13: ENERCON E-92 2,3 MW 2350 92.0 -/ NH: 138,4 m (Ges:1¢
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WEA Z2-W-01: ENERCON E-115 3000 115.7 IO NH: 149,0 m (Ges:206,9 n  WEA Z2-W-02: ENERCON E-141 EP4 4200 141.0 1! NH: 159,0 m (Ges:229
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WEA Z2-W-03: ENERCON E-141 EP4 4200 141.0 LI NH: 159,0 m(Ges:229 WEA Z3-A-01: ENERCON E-40/6.44 600 44.0 |O!NH: 78,0 m (Ges:100,0 m
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Schattenrezeptoren
I sr-o1: Lange seite 10, 48599 Gronau (Westraien) [Nl sr-05: wichum 7a, 48619 Heek I sr-s6: Lasterfeld 11a, 48599 Gronau (Westialer) I SR-31: Stegge 35, 48683 Ahaus
SR-02: Lange Seite 9, 48599 Gronau (Westfalen) (M SR-07: Wichum 8, 48619 Heek SR-37: Lasterfeld 11, 48599 Gronau (Westfalen) (Ml S7-32: Stegge 35a, 48663 Ahaus
I s¢os: Wichum 5, 48619 Heek SR-15: Wichum 16, 48619 Heek SR-38: Lasterfeld 15, 48599 Gronau (Westtalen) I SR-34: Lasterfeld 20a, 48599 Gronau (Westfalen)
I sr-0s: wichum 6, 48619 Heek I sr-s3: Lasterfeld 14, 48599 Gronau (Westrale) (I SR-08: Wichum 9, 48619 Heek
I sroos: wichum 7, 48619 Heek [0 sr3s: Lasterfeld 20, 48599 Gronau (Westfaler) SR-09: Wichum 10, 48619 Heek
windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 01.03.2023 16:20 / 4 WIndPRO .

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox H
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F Grafischer Kalender GB pro WEA Seite 206 von 219 Bericht NE-2022-03-007 Rev. 0

Projekt: Lizenzierter Anwender:

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

WEA Z3-A-02: ENERCON E-40/6.44 600 44.0 IO! NH: 78,0 m (Ges:100,0 m WEA Z3-A-03: ENERCON E-40/6.44 600 44.0 0! NH: 78,0 m (Ges:100,0 m
q e J Ty
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WEA Z3-A-04: ENERCON E-40/6.44 600 44.0 IO! NH: 78,0 m (Ges:100,0 m WEA Z3-A-05: ENERCON E-40/6.44 600 44.0 |O! NH: 78,0 m (Ges:100,0 m
o Ty 4 Ty
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VWEA Z3-A-06: ENERCON E-66/18.70 1800 70.0 O/ NH: 98,0 m (Ges:133,0 WEA Z3-A-07: ENERCON E-66/18.70 1800 70.0 !O! NH: 98,0 m (Ges:133,0
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Projekt: Lizenzierter Anwender:

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

WEA Z3-A-08: ENERCON E-66/18.70 1800 70.0 !O! NH: 98,0 m (Ges:133,0 WEA Z3-A-09: ENERCON E-66/18.70 1800 70.0 IO! NH: 98,0 m (Ges:133,0
q Ty J Ty
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WEA Z3-A-10: ENERCON E-66/18.70 1800 70.0 !O! NH: 98,0 m (Ges:133,0 WEA Z3-A-11: ENERCON E-66/18.70 1800 70.0 |O! NH: 98,0 m (Ges:133,0
o Ty 4 Ty
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VVEA Z3-A-12: ENERCON E-66/18.70 1800 70.0 !O! NH: 98,0 m (Ges:133,0 WEA Z3-A-13: ENERCON E-70 E4 2000 71.0 IOl NH: 98,2 m (Ges:133,7 m)
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Projekt: Lizenzierter Anwender:

NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355
SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

WEA Z3-A-14: ENERCON E-70 E4 2000 71.0 IO NH: 98,0 m (Ges:133,5 m) WEA Z5-DF-01: VESTAS V117-3.45 3450 117.0 IOINH: 116,5 m (Ges:17¢
Ty
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WEA Z5-DF-02; VESTAS V117-3.45 3450 117.0 IO!NH: 116,5 m (Ges:17&
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Schattenrezeptoren

SR-20: Ahle 8, 48619 Heek SR-24: Anle 16, 48619 Heek I sr-27: stegge 27, 48683 Ahaus
SR22: e 12, 48615 Heek B <25 stooge 1, 45083 st B <25 stogge o, 46655 Atus

I srza: ane 13, 46619 Heek I srezs: tegge 32, 42683 Anaus SR.21: A 10, 48019 Heek

windPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 01.03.2023 16:20 / 7 WIndPRO .
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G Schattenwurfkarte der
Gesamtbelastung

Nachfolgend ist die Karte der Gesamtbelastung (GB) mit den 38 untersuchten Schat-
tenrezeptoren (SR-01 bis SR-38) dargestellt. Die Schattenausbreitung wird unterteilt in
Minuten pro Tag (Linie) und Stunden pro Jahr (Flache).

noxt! engineering GmbH '
Dipl.-Ing. (FH) Timm Schaer, M.Sc. nox ]
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Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 16:48/3.6.355

SHADOW - Karte

Berechnung: Gesamtbelastung
|
! & Max. Minuten an einem Tag,
[ Astron.max.maogl.
1 Brinkerhock
; 30 Minuten
ceomngdre
% ; Stunden/Jahr, Astron.max.maogl.
S I
AN { 30,1 - <=900,0 Stunden
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@ SR-38 WEA' Z2-LF-09~" ¥/ S?g';”w A :
e SRVER 22 ok 208 LF-04 9 (I<WEA w
& it LY~ o = B,
SKWEA zz-LF-osﬁ—-%Z;,',j_FLé%Z: . WEA Z2-5R-08 i S
O WEA Z3-LF-13LF-012 === SR-09 - | 3
SR-31SR-34 o —
i A A SRAISR-12.7
OSR e Q WEA1 wea2 A SR-14R-15
- SR-25R-30 WEA 41 s
®! @ A WEA 5
! SR-27 "(ep.oa WEA 3
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M‘\‘m Lo
m i N (C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL
N
0 500 1000 1500 2000 m
Karte: EMD OpenStreetMap , MaBstab 1:50.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 366.740 Nord: 5.776.887
A Neue WEA & Existierende WEA %% Schattenrezeptor
Hohe der Schattenkarte: PrjAss Hohenraster (Germany Nordrhein-Westfalen Elevation Model - 5m grid)

Zeitschritt: 2 Minuten, Schrittweite: 3 Tag(e), Kartenauflosung: 10 m, Sichtbarkeit Auflésung: 5 m, Augenhdhe: 1,5 m
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H Hauptergebnis der Zusatzbelastung

Nachfolgend ist das Hauptergebnis der Zusatzbelastung aller 38 untersuchten Schat-
tenrezeptoren (SR-01 bis SR-38) dargestellt. Die Ergebnisse sind angegeben in Minuten
pro Tag und Stunden pro Jahr.
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NE-2022-03_007 WP Heek noxt! engineering GmbH
Malberger Strae 13
DE-49082 Osnabrtick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

27.02.2023 17:23/3.6.355

SHADOW - Hauptergebnis

Berechnung: Zusatzbelastung
Annahmen fiur Schattenwurfberechnung

E I
Beschattungsbereich der WEA A {
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt | ARV
Siehe WEA-Tabelle w |
Minimale relevante Sonnenhdhe Uber Horizont 3° | '@ O,- %&_Q,ZL 2-031c
Tage zwischen Berechnungen 1 Tag(e) s [RNRICE L SSR07.
Berechnungszeitsprung 1 Minuten b ’ O(\ ]
Die dargestellten Zeiten sind die astronomisch maximal mégliche A (SQR:E-SOQ
Beschattungsdauer, berechnet unter folgenden Annahmen: | SR-33.34 SR-10-

Die Sonne scheint taglich von Sonnenauf- bis -untergang o @ WEA lNEAé X “’R'B.LS

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung j CS,R'§\ SR-29-30 A WEA 4 o

Die Windenergieanlage/n ist/sind immer in Betrieb SR-J95R-26 WEA 3 \,N\EA 5

! e WEA 6
Eine WEA wird nicht berticksichtigt, wenn sie von keinem Teil der J I )] Oﬁ’h’:ﬁ?
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf i SR-24°Rgrt )
den folgenden Annahmen: i ! | ' 'SR-16
Verwendete Hohenlinien: PrjAss Hohenraster (Germany Nordrhein-Westfalen f i
Rasterauflosung: 1,0 m f
(¢) OpenStregtMap contributors; Data OpenStreetMap and contribytors, ODbL -

Alle Koordinatenangaben in:

UTM (north)-ETRS89 Zone: 32 Mafstab 1:75.000
A Neue WEA s Schattenrezeptor
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak-  Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu- leistung durch-  hoéhe Bereich
ell messer
[m] [kw] ~ [m] [m] [m] [U/min]
WEA1 366.221 5.777.508 45,1 GE WIND ENE... Ja GE WIND ENERGY 6.0-164 GT135-6.000 6.000 164,0 167,0 1.815 0,0
WEA 2 366.783 5.777.489 46,3 GE WIND ENE... Ja GE WIND ENERGY 6.0-164 GT135-6.000 6.000 164,0 167,0 1.815 0,0
WEA 3 366.811 5.777.105 46,4 GE WIND ENE... Ja GE WIND ENERGY 6.0-164 GT135-6.000 6.000 164,0 167,0 1.815 0,0
WEA 4 367.366 5.777.366 47,1 GE WIND ENE... Ja GE WIND ENERGY 6.0-164 GT135-6.000 6.000 164,0 167,0 1.815 0,0
WEA5 367.862 5.777.154 48,1 GE WIND ENE... Ja GE WIND ENERGY 6.0-164 GT135-6.000 6.000 164,0 167,0 1.815 0,0
WEA 6 368.078 5.776.793 48,5 GE WIND ENE... Ja GE WIND ENERGY 6.0-164 GT135-6.000 6.000 164,0 167,0 1.815 0,0

Schattenrezeptor-Eingabe

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung des Ausrichtungsmodus Augenhéhe
0.Gr.  Fensters (zvr)
0.Gr.
[m] [m] [m] [m] [’] [m]
SR-01 Lange Seite 10, 48599 Gronau (Westfalen) 367.063 5.778.764 459 0,1 0,1 2,0 90,0 “"Gewéchshaus-Modus" 2,1
SR-02 Lange Seite 9, 48599 Gronau (Westfalen)  367.041 5.778.883 457 0,1 0,1 2,0 90,0 “Gewéchshaus-Modus" 2,1
SR-03 Wichum 5, 48619 Heek 368.419 5.778.779 47,1 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-04 Wichum 6, 48619 Heek 368.474 5.778.732 47,2 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-05 Wichum 7a, 48619 Heek 368.565 5.778.647 47,9 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-06 Wichum 7, 48619 Heek 368.479 5.778.596 46,8 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-07 Wichum 8, 48619 Heek 368.623 5.778.474 46,9 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-08 Wichum 9, 48619 Heek 368.525 5.778.126 47,5 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-09 Wichum 10, 48619 Heek 368.695 5.777.960 48,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-10 Wichum 11, 48619 Heek 368.661 5.777.729 48,4 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-11 Wichum 21, 48619 Heek 368.395 5.777.624 48,0 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-12 Wichum 20, 48619 Heek 368.779 5.777.615 48,7 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-13 Wichum 14, 48619 Heek 368.849 5.777.521 48,3 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-14 Wichum 13, 48619 Heek 368.745 5.777.463 48,8 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-15 Wichum 16, 48619 Heek 369.033 5.777.429 49,0 0,1 01 20 90,0 "Gewachshaus-Modus" 2,1
SR-16 Kampensiedlung 1, 48619 Heek 369.324 5.776.106 51,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-17 Kampensiedlung 3, 48619 Heek 369.322 5.776.089 51,2 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-18 Kampensiedlung 5, 48619 Heek 369.322 5.776.069 51,2 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-19 Kampensiedlung 1a, 48619 Heek 369.297 5.776.091 51,2 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-20 Ahle 8, 48619 Heek 367.433 5.776.614 50,4 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-21 Ahle 10, 48619 Heek 367.343 5.776.498 51,1 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-22 Ahle 12, 48619 Heek 367.199 5.776.358 52,1 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-23 Ahle 13, 48619 Heek 366.923 5.776.458 51,5 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-24 Ahle 16, 48619 Heek 366.404 5.776.410 49,1 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-25 Stegge 31, 48683 Ahaus 365.183 5.776.962 45,8 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1

(Fortsetzung nachste Seite)...
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Berechnet:

27.02.2023 17:23/3.6.355

SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung
...(Fortsetzung von vorheriger Seite)

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung des  Ausrichtungsmodus  Augenhéhe
0.Gr.  Fensters (VaY))]
0.Gr.
[m] [m] [m] [m] [’1 [m]
SR-26 Stegge 32, 48683 Ahaus 365.055 5.777.079 44,8 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-27 Stegge 27, 48683 Ahaus 364.557 5.777.140 44,0 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-28 Stegge 34, 48683 Ahaus 364.539 5.777.482 439 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-29 Stegge 33, 48683 Ahaus 365.233 5.777.394 451 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-30 Ahle 71, 48619 Heek 365.521 5.777.406 45,6 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-31 Stegge 35, 48683 Ahaus 364.900 5.777.916 45,1 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-32 Stegge 35a, 48683 Ahaus 364.913 5.777.926 45,2 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-33 Lasterfeld 14, 48599 Gronau (Westfalen) 364.964 5.777.979 45,0 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-34 Lasterfeld 20a, 48599 Gronau (Westfalen)  365.259 5.777.903 46,0 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-35 Lasterfeld 20, 48599 Gronau (Westfalen) 365.278 5.777.908 46,0 0,1 01 2,0 90,0 “"Gewéchshaus-Modus" 2,1
SR-36 Lasterfeld 11a, 48599 Gronau (Westfalen) 365.024 5.778.536 44,9 0,1 0,1 2,0 90,0 "Gewéchshaus-Modus" 2,1
SR-37 Lasterfeld 11, 48599 Gronau (Westfalen) 365.005 5.778.573 45,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-38 Lasterfeld 15, 48599 Gronau (Westfalen) 365.389 5.778.679 44,4 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1

Berechnungsergebnisse

Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr  Max.Schattendauer/Tag
[h/a] [d/a]

SR-01 Lange Seite 10, 48599 Gronau (Westfalen) 8:36 32 0:20
SR-02 Lange Seite 9, 48599 Gronau (Westfalen) 0:00 0 0:00
SR-03 Wichum 5, 48619 Heek 7:01 30 0:18
SR-04 Wichum 6, 48619 Heek 13:20 44 0:23
SR-05 Wichum 7a, 48619 Heek 20:59 62 0:24
SR-06 Wichum 7, 48619 Heek 22:27 62 0:25
SR-07 Wichum 8, 48619 Heek 15:56 54 0:24
SR-08 Wichum 9, 48619 Heek 46:16 104 0:35
SR-09 Wichum 10, 48619 Heek 46:36 127 0:34
SR-10 Wichum 11, 48619 Heek 73:53 155 0:39
SR-11 Wichum 21, 48619 Heek 124:15 191 0:56
SR-12 Wichum 20, 48619 Heek 80:52 169 0:37
SR-13 Wichum 14, 48619 Heek 65:05 143 0:37
SR-14 Wichum 13, 48619 Heek 80:24 156 0:43
SR-15 Wichum 16, 48619 Heek 45:55 110 0:34
SR-16 Kampensiedlung 1, 48619 Heek 42:51 78 0:45
SR-17 Kampensiedlung 3, 48619 Heek 40:01 75 0:44
SR-18 Kampensiedlung 5, 48619 Heek 30:01 72 0:28
SR-19 Kampensiedlung 1a, 48619 Heek 38:00 73 0:44
SR-20 Ahle 8, 48619 Heek 100:11 107 1:14
SR-21 Ahle 10, 48619 Heek 61:31 84 0:51
SR-22 Ahle 12, 48619 Heek 39:17 69 0:41
SR-23 Ahle 13, 48619 Heek 24:37 59 0:33
SR-24 Ahle 16, 48619 Heek 35:51 108 0:25
SR-25 Stegge 31, 48683 Ahaus 52:26 135 0:35
SR-26 Stegge 32, 48683 Ahaus 47:13 134 0:32
SR-27 Stegge 27, 48683 Ahaus 9:55 34 0:23
SR-28 Stegge 34, 48683 Ahaus 8:31 30 0:22
SR-29 Stegge 33, 48683 Ahaus 42:35 102 0:38
SR-30 Ahle 71, 48619 Heek 92:52 163 0:54
SR-31 Stegge 35, 48683 Ahaus 12:18 35 0:28
SR-32 Stegge 35a, 48683 Ahaus 12:27 35 0:28
SR-33 Lasterfeld 14, 48599 Gronau (Westfalen) 13:14 36 0:28
SR-34 Lasterfeld 20a, 48599 Gronau (Westfalen) 38:19 69 0:58
SR-35 Lasterfeld 20, 48599 Gronau (Westfalen) 39:20 71 1:00
SR-36 Lasterfeld 11a, 48599 Gronau (Westfalen) 14:27 45 0:25
SR-37 Lasterfeld 11, 48599 Gronau (Westfalen) 14:01 44 0:25
SR-38 Lasterfeld 15, 48599 Gronau (Westfalen) 24:08 58 0:29
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SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung
Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal

[h/a]

WEA 1 GE WIND ENERGY 6.0-164 GT135 6000 164.0 10! NH: 167,0 m (Ges:249,0 m) (1) 245:20
WEA 2 GE WIND ENERGY 6.0-164 GT135 6000 164.0 10! NH: 167,0 m (Ges:249,0 m) (2) ~ 57:10
WEA 3 GE WIND ENERGY 6.0-164 GT135 6000 164.0 10! NH: 167,0 m (Ges:249,0 m) (3)  51:23
WEA 4 GE WIND ENERGY 6.0-164 GT135 6000 164.0 10! NH: 167,0 m (Ges:249,0 m) (4) 125:08
WEA 5 GE WIND ENERGY 6.0-164 GT135 6000 164.0 0! NH: 167,0 m (Ges:249,0 m) (5) 217:28
WEA 6 GE WIND ENERGY 6.0-164 GT135 6000 164.0 0! NH: 167,0 m (Ges:249,0 m) (6) 354:17

Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.
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I Hauptergebnis der Vorbelastung

Nachfolgend ist das Hauptergebnis der Vorbelastung aller 38 untersuchten Schattenre-
zeptoren (SR-01 bis SR-38) dargestellt. Die Ergebnisse sind angegeben in Minuten pro
Tag und Stunden pro Jahr.
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SHADOW - Hauptergebnis

Berechnung: Vorbelastung
Annahmen fiur Schattenwurfberechnung

Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle

WEAZ2W-02 S

Ok v-03
Minimale relevante Sonnenhohe tiber Horizont 3° @J :}\;VEZL\ZZ_LEIZJQ uS/' -
Tage zwischen Berechnungen 1 Tag(e) al i '.W‘,W'Eﬁﬂ 22-LF-03 —08@1-01
Berechnungszeitsprung 1 Minuten v ! &3135 SSR-15.
Die dargestellten Zeiten sind die astronomisch maximal mégliche R=25R-2930 > p

Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Eine WEA wird nicht berticksichtigt, wenn sie von keinem Teil der

Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf [ | gE WEA 2I§-A-05 5
den folgenden Annahmen: Il | an 7 WEA Z3-A-01
Verwendete Hohenlinien: PrjAss Hohenraster (Germany Nordrhein-Westfalen ! = W, " HRWEA Z3-A-13 +13-A-08

v
Rasterauflésung: 1,0 m e | WE-WEA 73-A-10v¥ \
i .
(¢) OpensStreetMap contributors;.Data OpenStreetMap/and contributors, ODbL

Alle Koordinatenangaben in:

UTM (north)-ETRS89 Zone: 32 MaBstab 1:125.000

3 Existierende WEA s Schattenrezeptor

WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak-  Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu- leistung durch-  hoéhe Bereich
ell messer
[m] ) [kw] ~ [m] [m] [m] [U/min]
WEA W 369.039 5.778.241 49,8 ENERCON E-18 8... Nein ENERCON E-18-80 80 18,0 34,5 2.500 55,0
WEA Z2-LF-01 366.369 5.778.025 45,5 ENERCON E-40/6....Nein ENERCON E-40/6.44-600 600 44,0 78,0 834 34,5
WEA Z2-LF-02 366.777 5.778.119 47,7 ENERCON E-40/6....Nein ENERCON E-40/6.44-600 600 44,0 65,0 836 34,5
WEA Z2-LF-03 366.305 5.778.191 47,5 ENERCON E-58/1... Nein ENERCON E-58/10.58-1.000 1.000 58,0 90,0 1.346 24,0
WEA Z2-LF-04 367.007 5.778.307 48,5 ENERCON E-70 E... Nein ENERCON E-70 E4-2.000 2.000 71,0 98,0 1.643 20,0
WEA Z2-LF-05 366.984 5.778.066 46,2 ENERCON E-82 E... Ja ENERCON E-82 E2-2.300 2.300 82,0 108,4 1.601 18,0
WEA Z2-LF-06 366.022 5.778.201 45,1 VESTAS V90 200... Ja  VESTAS  V90-2.000 2.000 90,0 105,0 1.506 14,9
WEA Z2-LF-07 366.454 5.778.720 45,4 VESTAS V90 200... Ja  VESTAS  V90-2.000 2.000 90,0 105,0 1.506 14,9
WEA Z2-LF-08 366.442 5.778.454 45,6 VESTAS V90 200... Ja  VESTAS  V90-2.000 2.000 90,0 105,0 1.506 14,9
WEA Z2-LF-09 366.105 5.778.656 45,7 VESTAS V90 200... Ja  VESTAS  V90-2.000 2.000 90,0 105,0 1.506 14,9

WEA Z2-LF-10 366.667 5.778.271 45,3 ENERCON E-92 2,...Ja  ENERCON E-92 2,3 MW-2.350 2.350 92,0 138,4 1.513 16,0
WEA Z2-LF-11 365.971 5.778.429 44,9 ENERCON E-92 2,..Ja  ENERCON E-92 2,3 MW-2.350 2.350 92,0 138,4 1.513 16,0

WEA Z2-LF-12 365.857 5.778.790 44,5 ENERCON E-82 E... Ja  ENERCON E-82 E2-2.300 2.300 82,0 1384 1.599 18,0
WEA Z2-LF-13 366.029 5.777.987 45,0 ENERCON E-92 2,...Ja  ENERCON E-92 2,3 MW-2.350 2.350 92,0 138,44 1513 16,0
WEA Z2-W-01  368.007 5.778.186 45,9 ENERCON E-115 ... Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4

WEA Z2-W-02  367.769 5.779.337 44,0 ENERCON E-141 ... Nein ENERCON E-141 EP4-4.200 4200 141,0 159,0 1.833 10,6
WEA Z2-W-03  368.007 5.778.845 45,5 ENERCON E-141 ... Nein ENERCON E-141 EP4-4.200 4.200 141,0 159,0 1.833 10,6

WEA Z3-A-01  368.099 5.774.060 58,4 ENERCON E-40/6....Nein  ENERCON E-40/6.44-600 600 44,0 78,0 834 34,5
WEA Z3-A-02  367.961 5.773.855 60,7 ENERCON E-40/6....Nein ENERCON E-40/6.44-600 600 44,0 78,0 834 34,5
WEA Z3-A-03  367.604 5.773.575 61,6 ENERCON E-40/6....Nein ENERCON E-40/6.44-600 600 44,0 78,0 834 34,5
WEA Z3-A-04  366.980 5.773.421 59,9 ENERCON E-40/6....Nein ENERCON E-40/6.44-600 600 44,0 78,0 834 34,5
WEA Z3-A-05  367.095 5.773.254 61,6 ENERCON E-40/6....Nein ENERCON E-40/6.44-600 600 44,0 78,0 834 34,5

WEA Z3-A-06  366.901 5.774.415 58,9 ENERCON E-66/1... Nein ENERCON E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
WEA Z3-A-07  366.966 5.773.676 58,5 ENERCON E-66/1... Nein ENERCON E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
WEA Z3-A-08  368.111 5.773.621 60,5 ENERCON E-66/1... Nein ENERCON E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
WEA Z3-A-09  367.795 5.773.377 63,8 ENERCON E-66/1... Nein ENERCON E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
WEA Z3-A-10  367.361 5.773.334 62,8 ENERCON E-66/1... Nein ENERCON E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
WEA Z3-A-11  367.200 5.773.526 62,1 ENERCON E-66/1... Nein ENERCON E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
WEA Z3-A-12  366.686 5.773.390 59,9 ENERCON E-66/1... Nein ENERCON E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
WEA Z3-A-13  366.749 5.773.772 61,6 ENERCON E-70 E... Nein ENERCON E-70 E4-2.000 2.000 71,0 98,2 1.643 20,0
WEA Z3-A-14  366.774 5.774.017 62,8 ENERCON E-70 E... Nein ENERCON E-70 E4-2.000 2.000 71,0 98,0 1.643 20,0
WEA 75-DF-01 365.479 5.776.406 45,8 VESTAS V117-3.4...Ja  VESTAS = V117-3.45-3.450 3.450 117,0 116,5 1.734 13,8
WEA 75-DF-02 365.812 5.776.300 47,1 VESTAS V117-3.4..Ja  VESTAS  V117-3.45-3.450 3.450 117,0 1165 1.734 13,8
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Berechnet:

27.02.2023 18:09/3.6.355

SHADOW - Hauptergebnis
Berechnung: Vorbelastung
Schattenrezeptor-Eingabe

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung des  Ausrichtungsmodus  Augenhdhe
0.Gr.  Fensters (zvr)
0.Gr.
[m] [m] [m] [m] [°] [m]
SR-01 Lange Seite 10, 48599 Gronau (Westfalen) 367.063 5.778.764 459 0,1 01 2,0 90,0 “Gewéchshaus-Modus" 2,1
SR-02 Lange Seite 9, 48599 Gronau (Westfalen) 367.041 5.778.883 45,7 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-03 Wichum 5, 48619 Heek 368.419 5.778.779 47,1 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-04 Wichum 6, 48619 Heek 368.474 5.778.732 47,2 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-05 Wichum 7a, 48619 Heek 368.565 5.778.647 47,9 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-06 Wichum 7, 48619 Heek 368.479 5.778.596 46,8 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-07 Wichum 8, 48619 Heek 368.623 5.778.474 46,9 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-08 Wichum 9, 48619 Heek 368.525 5.778.126 47,5 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-09 Wichum 10, 48619 Heek 368.695 5.777.960 48,0 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-10 Wichum 11, 48619 Heek 368.661 5.777.729 48,4 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-11 Wichum 21, 48619 Heek 368.395 5.777.624 48,0 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-12 Wichum 20, 48619 Heek 368.779 5.777.615 48,7 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-13 Wichum 14, 48619 Heek 368.849 5.777.521 48,3 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-14 Wichum 13, 48619 Heek 368.745 5.777.463 48,8 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-15 Wichum 16, 48619 Heek 369.033 5.777.429 49,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-16 Kampensiedlung 1, 48619 Heek 369.324 5.776.106 51,0 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-17 Kampensiedlung 3, 48619 Heek 369.322 5.776.089 51,2 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-18 Kampensiedlung 5, 48619 Heek 369.322 5.776.069 51,2 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-19 Kampensiedlung 1a, 48619 Heek 369.297 5.776.091 51,2 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-20 Ahle 8, 48619 Heek 367.433 5.776.614 50,4 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-21 Ahle 10, 48619 Heek 367.343 5.776.498 51,1 0,1 0,1 2,0 90,0 "Gewéchshaus-Modus" 2,1
SR-22 Ahle 12, 48619 Heek 367.199 5.776.358 52,1 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-23 Ahle 13, 48619 Heek 366.923 5.776.458 51,5 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-24 Ahle 16, 48619 Heek 366.404 5.776.410 49,1 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-25 Stegge 31, 48683 Ahaus 365.183 5.776.962 45,8 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-26 Stegge 32, 48683 Ahaus 365.055 5.777.079 44,8 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-27 Stegge 27, 48683 Ahaus 364.557 5.777.140 440 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-28 Stegge 34, 48683 Ahaus 364.539 5.777.482 43,9 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-29 Stegge 33, 48683 Ahaus 365.233 5.777.394 45,1 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-30 Ahle 71, 48619 Heek 365.521 5.777.406 45,6 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-31 Stegge 35, 48683 Ahaus 364.900 5.777.916 45,1 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-32 Stegge 35a, 48683 Ahaus 364.913 5.777.926 45,2 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-33 Lasterfeld 14, 48599 Gronau (Westfalen) 364.964 5.777.979 450 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-34 Lasterfeld 20a, 48599 Gronau (Westfalen) 365.259 5.777.903 46,0 0,1 0,1 2,0 90,0 “Gewéchshaus-Modus" 2,1
SR-35 Lasterfeld 20, 48599 Gronau (Westfalen) 365.278 5.777.908 46,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-36 Lasterfeld 11a, 48599 Gronau (Westfalen)  365.024 5.778.536 44,9 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-37 Lasterfeld 11, 48599 Gronau (Westfalen) 365.005 5.778.573 45,0 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-38 Lasterfeld 15, 48599 Gronau (Westfalen) 365.389 5.778.679 44,4 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1

Berechnungsergebnisse

Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr  Max.Schattendauer/Tag
[h/a] [d/a] [h/d]

SR-01 Lange Seite 10, 48599 Gronau (Westfalen) 141:32 261 0:53
SR-02 Lange Seite 9, 48599 Gronau (Westfalen) 127:48 237 0:55
SR-03 Wichum 5, 48619 Heek 189:21 230 1:16
SR-04 Wichum 6, 48619 Heek 151:12 203 1:08
SR-05 Wichum 7a, 48619 Heek 109:07 175 0:57
SR-06 Wichum 7, 48619 Heek 64:44 121 0:43
SR-07 Wichum 8, 48619 Heek 43:55 107 0:38
SR-08 Wichum 9, 48619 Heek 60:35 115 0:51
SR-09 Wichum 10, 48619 Heek 46:04 106 0:38
SR-10 Wichum 11, 48619 Heek 0:00 0 0:00
SR-11 Wichum 21, 48619 Heek 5:06 39 0:13
SR-12 Wichum 20, 48619 Heek 0:00 0 0:00
SR-13 Wichum 14, 48619 Heek 0:00 0 0:00
SR-14 Wichum 13, 48619 Heek 0:00 0 0:00
SR-15 Wichum 16, 48619 Heek 0:36 9 0:05
SR-16 Kampensiedlung 1, 48619 Heek 0:00 0 0:00
SR-17 Kampensiedlung 3, 48619 Heek 0:00 0 0:00
SR-18 Kampensiedlung 5, 48619 Heek 0:00 0 0:00

(Fortsetzung nachste Seite)...
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SHADOW - Hauptergebnis
Berechnung: Vorbelastung

...(Fortsetzung von vorheriger Seite)
astron. max. mogl. Beschattungsdauer

Nr. Name Stunden/Jahr  Schattentage/Jahr  Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
SR-19 Kampensiedlung 1a, 48619 Heek 0:00 0 0:00
SR-20 Ahle 8, 48619 Heek 3:16 20 0:16
SR-21 Ahle 10, 48619 Heek 3:58 21 0:17
SR-22 Ahle 12, 48619 Heek 8:01 30 0:25
SR-23 Ahle 13, 48619 Heek 13:54 41 0:31
SR-24 Ahle 16, 48619 Heek 45:50 63 1:08
SR-25 Stegge 31, 48683 Ahaus 81:03 92 1:11
SR-26 Stegge 32, 48683 Ahaus 57:47 84 0:56
SR-27 Stegge 27, 48683 Ahaus 18:06 44 0:39
SR-28 Stegge 34, 48683 Ahaus 17:06 56 0:21
SR-29 Stegge 33, 48683 Ahaus 0:00 0 0:00
SR-30 Ahle 71, 48619 Heek 0:00 0 0:00
SR-31 Stegge 35, 48683 Ahaus 40:53 125 0:32
SR-32 Stegge 35a, 48683 Ahaus 41:59 124 0:32
SR-33 Lasterfeld 14, 48599 Gronau (Westfalen) 44:52 132 0:35
SR-34 Lasterfeld 20a, 48599 Gronau (Westfalen) 50:11 130 0:44
SR-35 Lasterfeld 20, 48599 Gronau (Westfalen) 53:07 132 0:44
SR-36 Lasterfeld 11a, 48599 Gronau (Westfalen) 45:44 152 0:36
SR-37 Lasterfeld 11, 48599 Gronau (Westfalen) 41:20 143 0:36
SR-38 Lasterfeld 15, 48599 Gronau (Westfalen) 131:21 250 0:56

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal
[h/a]

WEA W ENERCON E-18 80 18.0 !0! NH: 34,5 m (Ges:43,5 m) (26) 4:02
WEA Z2-LF-01 ENERCON E-40/6.44 600 44.0 !0! NH: 78,0 m (Ges:100,0 m) (27) 0:00
WEA Z2-LF-02 ENERCON E-40/6.44 600 44.0 !'0! NH: 65,0 m (Ges:87,0 m) (28) 0:00
WEA Z2-LF-03 ENERCON E-58/10.58 1000 58.0 !0O! NH: 90,0 m (Ges:119,0 m) (29) 20:07
WEA Z2-LF-04 ENERCON E-70 E4 2000 71.0 !O! NH: 98,0 m (Ges:133,5 m) (30) 30:19
WEA Z2-LF-05 ENERCON E-82 E2 2300 82.0 !O! NH: 108,4 m (Ges:149,4 m) (31) 7:00
WEA Z2-LF-06 VESTAS V90 2000 90.0 10! NH: 105,0 m (Ges:150,0 m) (32) 70:41
WEA Z2-LF-07 VESTAS V90 2000 90.0 !0O! NH: 105,0 m (Ges:150,0 m) (33) 50:50
WEA Z2-LF-08 VESTAS V90 2000 90.0 !O! NH: 105,0 m (Ges:150,0 m) (34) 51:06
WEA Z2-LF-09 VESTAS V90 2000 90.0 !0! NH: 105,0 m (Ges:150,0 m) (35) 54:06

WEA Z2-LF-10 ENERCON E-92 2,3 MW 2350 92.0 !-! NH: 138,4 m (Ges:184,4 m) (36)  71:11
WEA Z2-LF-11 ENERCON E-92 2,3 MW 2350 92.0 !-! NH: 138,4 m (Ges:184,4 m) (37)  66:10

WEA 72-LF-12 ENERCON E-82 E2 2300 82.0 10! NH: 138,4 m (Ges:179,4 m) (38) 80:23
WEA 72-LF-13 ENERCON E-92 2,3 MW 2350 92.0 I-! NH: 138,4 m (Ges:184,4 m) (39)  61:39
WEA Z2-W-01 ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (40) 259:15
WEA Z2-W-02 ENERCON E-141 EP4 4200 141.0 I-! NH: 159,0 m (Ges:229,5 m) (41) 0:00
WEA Z2-W-03 ENERCON E-141 EP4 4200 141.0 1! NH: 159,0 m (Ges:229,5 m) (42)  259:24
WEA Z3-A-01 ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (43) 0:00
WEA Z3-A-02 ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (44) 0:00
WEA Z3-A-03 ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (45) 0:00
WEA Z3-A-04 ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (46) 0:00
WEA Z3-A-05 ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (47) 0:00
WEA Z3-A-06 ENERCON E-66/18.70 1800 70.0 10! NH: 98,0 m (Ges:133,0 m) (48) 0:00
WEA Z3-A-07 ENERCON E-66/18.70 1800 70.0 10! NH: 98,0 m (Ges:133,0 m) (49) 0:00
WEA Z3-A-08 ENERCON E-66/18.70 1800 70.0 10! NH: 98,0 m (Ges:133,0 m) (50) 0:00
WEA Z3-A-09 ENERCON E-66/18.70 1800 70.0 10! NH: 98,0 m (Ges:133,0 m) (51) 0:00
WEA Z3-A-10 ENERCON E-66/18.70 1800 70.0 10! NH: 98,0 m (Ges:133,0 m) (52) 0:00
WEA Z3-A-11 ENERCON E-66/18.70 1800 70.0 10! NH: 98,0 m (Ges:133,0 m) (53) 0:00
WEA Z3-A-12 ENERCON E-66/18.70 1800 70.0 10! NH: 98,0 m (Ges:133,0 m) (54) 0:00
WEA Z3-A-13 ENERCON E-70 E4 2000 71.0 10! NH: 98,2 m (Ges:133,7 m) (55) 0:00
WEA Z3-A-14 ENERCON E-70 E4 2000 71.0 10! NH: 98,0 m (Ges:133,5 m) (56) 0:00
WEA Z5-DF-01 VESTAS V117-3.45 3450 117.0 10! NH: 116,5 m (Ges:175,0 m) (57)  116:09
WEA Z5-DF-02 VESTAS V117-3.45 3450 117.0 10! NH: 116,5 m (Ges:175,0 m) (58) 80:16

Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.
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