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1 Zusammenfassung

Am Standort 48346 Ostbevern plant die Firma Windkraft Schirl Frankenbach GmbH &
Co.KG die Errichtung von drei Windenergieanlagen vom Typ ENERCON E-138 EP3 E3 4260
138.3 und ENERCON E-175 EP5 6000 175.0. Insgesamt werden 22 Schattenrezeptoren (SR-
01 bis SR-22) berucksichtigt. Diese Schattenwurfprognose analysiert den astronomisch
maximal moglichen Schattenwurf der geplanten Windenergieanlagen und den der
bereits bestehenden 17 Windenergieanlagen. Die Berechnungen der Schattenwurfzeiten
erfolgen nach den Vorgabe der Bund/Ldander-Arbeitsgemeinschaft Immissionsschutz
(LAI) in der aktualisierten Fassung von 2019 [bun20].

Die Berechnungen haben ergeben, dass es an 22 der 22 Schattenrezeptoren zu unzulas-
sigen Uberschreitungen von einem der beiden Richtwerte durch die Gesamtbelastung
kommt. Bei SR-15 kommt es zu einer maximalen Uberschreitung des téglichen Richt-
wertes von 58 Minuten. Der tagliche Richtwert wird durch die Gesamtbelastung an
insgesamt 18 der 22 Schattenrezeptoren uberschritten. Bei SR-05 wird der jahrliche
Richtwert mit maximal 160:32 Stunden Uberschritten. Eine Uberschreitung tritt an 21 der
22 untersuchten Rezeptoren auf.

Die ausgewdhlten Immissionsorte wurden bei dem Ortstermin am 21.09.2023 durch
Dipl.-Ing. (FH) Timm Schaer, M.Sc. besichtigt. Die Fotos sind in Kapitel 8 dargestellt. Die
Schutzbedurftigkeit wurde im Einzelnen nicht Uberpruift.

Zur Einhaltung der Immissionsrichtwerte durch die Gesamtbelastung ist die Installation
einer Abschaltautomatik bei Schattenwurf erforderlich.
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2 Situation und Aufgabenstellung

Am Standort 48346 Ostbevern in Nordrhein-Westfalen plant die Firma Windkraft Schirl
Frankenbach GmbH & Co.KG die Errichtung von drei Windenergieanlagen vom Typ
ENERCON E-138 EP3 E3 4260 138.3 und ENERCON E-175 EP5 6000 175.0 mit einer Na-
benhohe von 160,0 m und 162,0 m und einer elektrischen Leistung von 4.260 kW und
6.000 kW. Fur die Genehmigung geplanter Windenergieanlagen ist der Kreis Warendorf
zustandig.

Im Rahmen des Genehmigungsverfahrens gemaf3 dem Bundes-Immissionsschutzgesetz
(BImSchG) muss fur die geplanten Windenergieanlagen der Nachweis zur Schatten-
wurfausbreitung geflihrt werden. Berechnungsdetails werden durch die Bund/Ldander-
Arbeitsgemeinschaft Immissionsschutz (LAI) in der aktualisierten Fassung von 2019
[bun20] vorgegeben. Die in diesem Gutachten dargestellten Berechnungen erfolgen
strikt nach diesen Vorgaben.

In der Umgebung des Standortes werden 17 Windenergieanlagen als Vorbelastung
berlcksichtigt. An den umliegenden Wohngebduden wurden insgesamt 22 Schatten-
rezeptoren angesetzt. Berechnet werden die Vor-, Zusatz- und Gesamtbelastung. Die
Gesamtbelastung (kumulativ aufaddierte Schattenwurfzeiten der Vor- und Zusatzbelas-
tung) darf die in den LAI-Hinweisen festgelegten Richtwerte an den Wohngebduden
nicht Gberschreiten. Tritt jedoch an einem oder mehreren Schattenrezeptoren eine Uber-
schreitung der Richtwerte auf, muss von Seiten des Anlagenbetreibers eine entsprechen-
de 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 durfen. Die Mafinahmen zu deren
Vermeidung mussen dem Stand der Technik entsprechen.

Die Hinweise zur Ermittlung und Beurteilung der optischen Immissionen von Wind-
kraftanlagen der Bund/Lander-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 fiihren kann (optische
Immissionen). Dieser Effekt des frequentierenden Lichtwechsels trifft nicht auf den
Turm zu, da dieser lediglich einen statischen Schatten verursacht.

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

Eine Betrachtung der optischen Immissionen soll an Immissionsorten mit schutzbedurf-
tigen Raumen stattfinden. Diese sind:

* Wohnrdaume, einschlief3lich Wohndielen,

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

* Unterrichtsrdume in Schulen, Hochschulen und dhnlichen Einrichtungen,

» Burordume, Praxisrdume, Arbeitsradume, Schulungsraume und dahnliche Arbeits-
rdume

Zusdatzlich gelten direkt an Gebdude angrenzende Balkone und Terrassen in der Zeit
zwischen 6:00 Uhr und 22:00 Uhr als schutzbedrftige RGume.

Bau- und planungsrechtlich genehmigte Flachen mussen ebenfalls betrachtet werden.
Der Schattenrezeptor ist an den dufiersten, am starksten belasteten Rand der Fldche in
einer Hohe von 2 m anzusetzen.
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Die Schutzbedurftigkeit der einzelnen RGume von Gebdauden wird hier nicht detailliert
untersucht. Betrachtet wird immer die Fassadenseite mit der hochsten Belastung.

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 miissen technische Einrichtungen, wie bei-
spielsweise Abschalt- oder Schattenautomatiken, in den Windenergieanlagen installiert
werden, damit die Richtwerte eingehalten werden. Hier wird allerdings die reale Schatten-
wurfdauer von 8 h pro Kalenderjahr angesetzt. Der Richtwert von 30 h pro Kalenderjahr
wurde mit meteorologischen Daten aus der realen Schattenwurfdauer (8 h) abgeleitet.

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.

Der Einwirkungsbereich, bis zu der die Beschattung um die hier betrachteten Windener-
gieanlagen relevant ist, wurde auf 2.500 m festgesetzt. Damit ist der Beschattungsbe-
reich der Windenergieanlagen vollstandig abgedeckt.
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4 Berechnungsgrundlagen

In den folgenden Abschnitten werden die Grundlagen der Berechnung dargestellt. Diese
beinhalten die ausgewdhlten Immissionsorte sowie die Windenergieanlagen der Vor-
und Zusatzbelastung fur den Windpark “WP Ostbevern”.

4.1 Immissionsorte

Fur die Berechnungen und Beurteilungen wurden fur den Standort 48346 Ostbevern
insgesamt 22 Schattenrezeptoren (SR-01 bis SR-22) ausgewahlt. Die vollstandigen Adres-
sen 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 | Schirl 25a 48346 Ostbevern 423.314 5.763.591
SR-02 | Schirl 26 48346 Ostbevern 423.146 5.763.684
SR-03 | Schirl 30 48346 Ostbevern 423.269 5.763.579
SR-04 | Schirl 30a 48346 Ostbevern 423.266 5.763.561
SR-05 | Schirl 27 48346 Ostbevern 423.386 5.763.478
SR-06 | Horste 50 48231 Warendorf 424.438 5.762.438
SR-07 | Horste 20a 48231 Warendorf 423.699 5.762.152
SR-08 | Schirl 28 48346 Ostbevern 423.250 5.762.454
SR-09 | Harkampsheide 23 48291 Telgte 422.113 5.761.564
SR-10 | Harkampsheide 20a 48291 Telgte 421.480 5.761.271
SR-11 | Harkampsheide 21 48291 Telgte 421.228 5.761.438
SR-12 | Uberwasser 25 48346 Ostbevern 420.602 5.761.993
SR-13 | Uberwasser 24 48346 Ostbevern 420.908 5.762.185
SR-14 | Uberwasser 50 48346 Ostbevern 421.170 5.762.621
SR-15 | Schirl 25 48346 Ostbevern 423,301 5.763.737
SR-16 | Schirl 24 48346 Ostbevern 423,356 5.763.882
SR-17 | Fockenbrocksheide 12 | 48291 Telgte 420.268 5.761.873
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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-18 | Horste 20 48231 Warendorf 423.863 5.761.964

SR-19 | Harkampsheide 26 48291 Telgte 424.090 | 5.761.140

SR-20 | Harkampsheide 26 48291 Telgte 424.095 5.761.096

SR-21 | Harkampsheide 25 48291 Telgte 424.118 5.760.981

SR-22 | Uberwasser 23 48346 Ostbevern 420.633 | 5.762.911

Die genannten Schattenrezeptoren wurden bei einer Ortsbesichtigung am 21.09.2023
durch Dipl.-Ing. (FH) Timm Schaer, M.Sc. fotografisch festgehalten.

4.2 Vorbelastung

Die Vorbelastung (VB) am Standort 48346 Ostbevern besteht aus insgesamt 17 Windener-
gieanlagen 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 im Anhang I
angegeben. Betrachtet werden Windenergieanlagen in der ndheren Umgebung, bei
denen es zu einer Uberschneidung der Schattenbereiche kommt. Wenn dieses Kriteri-
um nur auf einzelne Windenergieanlagen eines grofieren Windparks zutrifft, wird der
gesamte Windpark als Vorbelastung berucksichtigt.

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

ID Anlagentyp PN dg hy

[kwW] [m] [m]
E115 1150567 ENERCON E-115 3000 115.7 3.000 115,8 149,0
E115 1150568 ENERCON E-115 3000 115.7 3.000 115,8 149,0
E115 1150569 ENERCON E-115 3000 115.7 3.000 115,8 149,0
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Tabelle 4.2: Fortsetzung: Auflistung der Windenergieanlagen der Vorbelastung mit den
jeweiligen Kenndaten (Nennleistung Py, Rotordurchmesser dz und Naben-

hohe hy)

ID Anlagentyp PN dg hy

[kw] [m] [m]

E44 441387 ENERCON E-40/6.44 600 44.0 600 44,0 78,0
E44 441388 ENERCON E-40/6.44 600 44.0 600 44,0 78,0
E44 441389 ENERCON E-40/6.44 600 44.0 600 440 78,0
E44 441390 ENERCON E-40/6.44 600 44.0 600 44,0 70,5
E44 441391 ENERCON E-40/6.44 600 44.0 600 440 65,0
E44 44788 ENERCON E-40/6.44 600 44.0 600 440 78,0
E44 447892 ENERCON E-40/6.44 600 44.0 600 44,0 78,0
WEA 1 VESTAS V162-7.2 7200 162.0 7.200 162,0 122,0
WEA 2 VESTAS V162-7.2 7200 162.0 7.200 162,0 122,0
WEA 3 VESTAS V172-7.2 7200 172.0 7.200 172,0 164,0
WEA 4 VESTAS V162-7.2 7200 162.0 7.200 162,0 122,0
WEA TEO2 ENERCON E-175 EP5 6000 175.0 6.000 175,0 162,0
WEA TEO3 ENERCON E-175 EP5 6000 175.0 6.000 175,0 119,8
WEA VB 1 GE WIND ENERGY 5.5-158 Thrust | 5.500 158,0 120,9

700 5500 158.0

4.3 Zusatzbelastung

Die Zusatzbelastung (ZB) im Windpark “WP Ostbevern” besteht aus insgesamt drei
Windenergieanlagen der Typen ENERCON E-138 EP3 E3 4260 138.3 und ENERCON E-175
EP5 6000 175.0. Die einzelnen Kenndaten wurden vom Auftraggeber zur Verfliigung
gestellt und sind der folgenden Tabelle 4.3 zu entnehmen. Die Koordinaten, angegeben
im Koordinatensystem ETRS89 / UTM Zone 32N, sind in der Anlage B 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 01 ENERCON E-138 EP3E34260138.3 | 4.260 138,2 160,0
WEA 02 ENERCON E-175 EP5 6000 175.0 6.000 175,0 162,0
WEA 03 ENERCON E-175 EP5 6000 175.0 6.000 175,0 162,0

4.4 Abstande zwischen den Schattenrezeptoren und den
geplanten Windenergieanlagen

Aus den Koordinaten der ausgewdhlten Schattenrezeptoren SR-01 bis SR-22 und der
Windenergieanlagen der Zusatzbelastung ergeben sich die folgenden horizontalen
Abstande. Angegeben werden somit nicht die Entfernungen von der Nabe zum Schat-
tenrezeptor.

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

Horizontaler Abstand [m]

ID WEA 01 WEA 02 WEA 03
SR-01 1.073 1.784 2.163
SR-02 1.069 1.836 2.122
SR-03 1.037 1.760 2.124
SR-04 1.021 1.742 2.108
SR-05 1.029 1.698 2.136
SR-06 1.762 1.716 2.659
SR-07 1.147 925 1.893
SR-08 610 721 1.499
SR-09 1.289 770 561
SR-10 1.888 1.467 833
SR-11 1.946 1.648 834
SR-12 2.216 2.217 1.209
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Tabelle 4.4: Fortsetzung: Horizontale Abstdnde zwischen den Schattenrezeptoren und
den geplanten Windenergieanlagen.

Horizontaler Abstand [m]

ID WEA 01 WEA 02 WEA 03
SR-13 1.866 1.933 914
SR-14 1.531 1.806 867
SR-15 1.188 1.921 2.262
SR-16 1.341 2.075 2408
SR-17 2.571 2.548 1.551
SR-18 1.385 1.051 2.054
SR-19 2.100 1472 2450
SR-20 2.137 1.499 2471
SR-21 2.240 1.581 2.538
SR-22 2.074 2415 1.467

Zwischen dem Schattenrezeptor SR-09 und der Windenergieanlage WEA 03 besteht mit
561 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 48346
Ostbevern.

Dargestellt wird in den folgenden Abschnitten die berechnete maximal moégliche jahrli-
che und tégliche Schattenwurfdauer und die jeweilige Uberschreitung der zuldssigen
Richtwerte.

5.1 Vorbelastung

Die 17 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-01 119:58 89:58 85 55
SR-02 132:35 102:35 73 43
SR-03 123:10 93:10 73 43
SR-04 126:22 96:22 69 39
SR-05 155:45 125:45 87 57
SR-06 30:53 0:53 29 -
SR-07 17:44 - 27 -
SR-08 0:00 - 0 -
SR-09 0:00 - 0 -
SR-10 0:00 - 0 -
SR-11 9:05 - 23 -
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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 46:45 16:45 42 12
SR-13 14:03 - 31 1
SR-14 14:46 - 23 -
SR-15 118:34 88:34 70 40
SR-16 62:20 32:20 30 -
SR-17 164:33 134:33 69 39
SR-18 31:43 1:43 32 2
SR-19 96:46 66:46 51 21
SR-20 101:.03 71.03 51 21
SR-21 131:.01 101:.01 62 32
SR-22 32:50 2:50 30 -

Die Berechnungen haben ergeben, dass es an insgesamt lé6der betrachteten Schat-

tenrezeptoren zu Uberschreitungen einer der beiden Richtwerte kommt. Die héchste
Uberschreitung des jahrlichen Richtwertes tritt an SR-17 mit maximal 134:33 Stunden
und die des tdaglichen Richtwertes am SR-05 mit maximal 57 Minuten auf.

5.2 Zusatzbelastung

Die drei Windenergieanlagen der Zusatzbelastung (ZB) vom Typ ENERCON E-138 EP3
E3 4260 138.3 und ENERCON E-175 EP5 6000 175.0 fuhren an den unterschuchten Schat-
tenrezeptoren SR-01 bis SR-22 zu den in Tabelle 5.2 dargestellten Schattenwurfzeiten.

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

noxt!

engineering@noxt.de - 25. Juni 2024 I emgmeeﬂmg



5 Berechnungsergebnisse Seite 17 von 139 Bericht NE-B-130018 Rev. 1

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 31:14 1:.14 32 2
SR-02 8:24 - 21 -
SR-03 31:15 1:15 33 3
SR-04 33:18 3:18 34 4
SR-05 34:47 4:47 33 3
SR-06 8:48 - 24 -
SR-07 58:07 28.07 43 13
SR-08 146:05 116:05 58 28
SR-09 62:05 32:05 55 25
SR-10 31:42 1:42 29 -
SR-11 12:26 - 25 -
SR-12 19:30 - 34 4
SR-13 31:21 1:21 43 13
SR-14 53:41 23:41 47 17
SR-15 12:55 - 25 -
SR-16 0:00 - 0 -
SR-17 11:57 - 26 -
SR-18 39:42 9:42 38 8
SR-19 30:58 0:58 30 -
SR-20 27:00 - 29 -
SR-21 14:40 - 25 -
SR-22 16:38 - 28 -

Die Zusatzbelastung fuhrt an insgesamt 13 der untersuchten Schattenrezeptoren zu
Uberschreitungen einer der beiden Richtwerte. Die héchste Uberschreitung des jahr-
lichen Richtwertes tritt an SR-08 mit maximal 116:05 Stunden und die des taglichen
Richtwertes am SR-08 mit maximal 28 Minuten auf.
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5.3 Gesamtbelastung

Die Gesamtbelastung (GB) im Windpark “WP Ostbevern” besteht aus den Windener-
gieanlagen der Vorbelastung (VB) und den neu geplanten Windenergieanlagen 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 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-01 151:12 121:12 85 55
SR-02 132:43 102:43 73 43
SR-03 154:25 124:25 75 45
SR-04 159:40 129:40 75 45
SR-05 190:32 160:32 87 57
SR-06 39:41 9:41 29 -
SR-07 75:51 45:51 43 13
SR-08 146:05 116:05 58 28
SR-09 62:05 32:05 55 25
SR-10 31:42 1:42 29 -
SR-11 21:31 - 48 18
SR-12 66:15 36:15 68 38
SR-13 45:24 15:24 57 27
SR-14 68:27 38:27 61 31
SR-15 128:00 98:00 88 58
SR-16 62:20 32:20 30 -
SR-17 176:30 146:30 85 55
SR-18 71:25 41:25 38 8
SR-19 127:44 97.44 51 21
SR-20 128:03 98:03 51 21
SR-21 145:41 115:41 62 32
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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-22 49:28 19:28 30 -

Die Gesamtbelastung fiihrt an insgesamt 22 der untersuchten Schattenrezeptoren zu
Uberschreitungen einer der beiden Richtwerte. Die héchste Uberschreitung des jéhr-
lichen Richtwertes tritt am SR-05 mit maximal 160:32 Stunden und die des taglichen
Richtwertes am SR-15 mit maximal 58 Minuten auf.

Dipl.-Ing. (FH) Timm Schaer, M.Sc.
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6 Bewertung der Schattenwurfzeiten

Die Bewertung der Zusatzbelastung (ZB) in dem Windpark “WP Ostbevern” erfolgt nach
der Relevanz der untersuchten Schattenrezeptoren. Ein Schattenrezeptor weist eine
Relevanz auf, sobald die drei geplanten Windenergieanlagen zu einer Uberschreitung
der jahrlichen oder taglichen Richtwerte fuhren. Zusatzlich darf die Zusatzbelastung (ZB)
bereits durch die Vorbelastung (VB) Uberschrittene Schattenrezeptoren 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-01 119:58 151:12 121:12 31:14 ja ja
SR-02 132:35 132:43 102:43 0:08 ja ja
SR-03 123:10 154:25 124:25 31:15 ja ja
SR-04 126:22 159:40 129:40 33:18 ja ja
SR-05 155:45 190:32 160:32 34:47 ja ja
SR-06 30:53 39:41 9:41 8:48 ja ja
SR-07 17:44 75:51 45:51 58:07 ja ja
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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 Jahrlich 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 0:00 146:05 116:05 146:05 ja ja
SR-09 0:00 62:05 32:05 62:.05 ja ja
SR-10 0:00 31:42 1:42 31:42 ja ja
SR-11 9:05 21:31 - 12:26 nein ja
SR-12 46:45 66:15 36:15 19:30 ja ja
SR-13 14:03 45:24 15:24 31:21 ja ja
SR-14 14:46 68:27 38:27 53:41 ja jo
SR-15 118:34 128:00 98:00 9:26 ja ja
SR-16 62:20 62:20 32:20 - nein | nein
SR-17 164:33 176:30 146:30 11:57 ja ja
SR-18 31:43 71:25 41:25 39:42 ja ja
SR-19 96:46 127:44 97:44 30:58 ja ja
SR-20 101:03 128:03 98:03 27:00 ja ja
SR-21 131:01 145:41 115:41 14:40 ja ja
SR-22 32:50 49:28 19:28 16:38 ja ja

Der jahrliche Richtwert der Gesamtbelastung wird an insgesamt 21 der 22 untersuchten
Schattenrezeptoren Uberschritten. Eine Erhohung an bereits durch die Vorbelastung
Uberschrittenen Schattenrezeptoren ist flr einen der untersuchten Rezeptoren festzu-
stellen. In den Berechnungen wird eine maximale Erhohung von 39:42 Stunden flur SR-18
festgestellt. Details liefert die letzte Spalte der Tabelle 6.1.
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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.

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- | Erhéhung 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 85 85 55 - nein | nein
SR-02 73 73 43 - nein | nein
SR-03 73 75 45 2 ja ja
SR-04 69 75 45 6 ja ja
SR-05 87 87 57 - nein | nein
SR-06 29 29 - - nein | nein
SR-07 27 43 13 16 ja ja
SR-08 0 58 28 58 ja ja
SR-09 0 55 25 55 ja jo
SR-10 0 29 - 29 nein ja
SR-11 23 48 18 25 ja ja
SR-12 42 68 38 26 ja ja
SR-13 31 57 27 26 ja ja
SR-14 23 61 31 38 ja ja
SR-15 70 88 58 18 ja ja
SR-16 30 30 - - nein | nein
SR-17 69 85 55 16 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.

1D 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-18 32 38 8 6 ja ja
SR-19 51 51 21 - nein | nein
SR-20 51 51 21 - nein | nein
SR-21 62 62 32 - nein | nein
SR-22 30 30 - - nein | nein

Der tagliche Richtwert der Gesamtbelastung wird an insgesamt 18 der 22 untersuchten
Schattenrezeptoren lberschritten. Eine Erhéhung an bereits durch die Vorbelastung
uberschrittenen Schattenrezeptoren ist fur zwei der untersuchten Rezeptoren festzustel-
len. In den Berechnungen wird eine maximale Erhohung von 26 Minuten fur SR-12 und
SR-13 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 flir einen Klick
auf die untersuchten Schattenrezeptoren. Hier werden die relevanten Ergebnisse flr
den Standort beschrieben und die Schattensituation individuell begutachtet. Das Meni
oben auf der rechten Seite dient zur Auswahl verschiedener weiterer Ansichten. Einzelne
Windenergieanlagen lassen sich aus- oder einblenden.

Uber die Auswahl kénnen die Beschattungsbereiche 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.

Das Offnen der interaktiven Karten funktioniert nur im Adobe Acrobat Reader.
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8 Ortstermin

Der Ortstermin wurde am 21.09.2023 von Dipl.-Ing. (FH) Timm Schaer, M.Sc. durchgefihrt.
Dieser Termin diente dazu, festzustellen, ob die Informationen vor Ort dem entsprechen,
was aus dem Kartenmaterial und den Luftbildern im Vorfeld entnommen werden konnte.
Neue Gebadude, Siedlungen oder Windenergieanlagen der Vorbelastung konnen so
gefunden und entsprechend berlcksichtigt werden.

Abbildung 8.1: Satellitenansicht SR-01 (Schirl 25a; 48346 Ostbevern)

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

engineering@noxt.de - 25. Juni 2024 I emgmeeﬂmg



8 Ortstermin Seite 26 von 139 Bericht NE-B-130018 Rewv. 1

Abbildung 8.3: Nord-Westansicht SR-03 (Schirl 30; 48346 Ostbevern)
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Abbildung 8.4: Siid-Ostansicht SR-04 (Schirl 30a; 48346 Ostbevern)

Abbildung 8.5: Stid-Westansicht SR-05 (Schirl 27; 48346 Ostbevern)
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Abbildung 8.7: Westansicht SR-07 (Horste 20a; 48231 Warendorf)
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Abbildung 8.9: Nord-Ostansicht SR-09 (Harkampsheide 23; 48291 Telgte)
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Abbildung 8.11: Stidansicht SR-11 (Harkampsheide 21; 48291 Telgte)
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Abbildung 8.13: Siidansicht SR-13 (Uberwasser 24; 48346 Ostbevern)
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Abbildung 8.14: Nordansicht SR-14 (Uberwasser 50; 48346 Ostbevern)

Abbildung 8.15: Satellitenansicht SR-15 (Schirl 25; 48346 Ostbevern)
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Abbildung 8.17: Satellitenansicht SR-17 (Fockenbrocksheide 12; 48291 Telgte)
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Abbildung 8.19: Satellitenansicht SR-19 (Harkampsheide 26; 48291 Telgte)
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Abbildung 8.21: Satellitenansicht SR-21 (Harkampsheide 25; 48291 Telgte)
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Abbildung 8.22: Satellitenansicht SR-22 (Uberwasser 23; 48346 Ostbevern)
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A Schattenwurfkarte der
Zusatzbelastung

Nachfolgend ist die Karte der Zusatzbelastung (ZB) mit den 22 untersuchten Schat-
tenrezeptoren (SR-01 bis SR-22) dargestellt. Die Schattenausbreitung wird unterteilt in
Minuten pro Tag (Linie) und Stunden pro Jahr (Flache).
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Projekt:

WP Ostbevern

Lizenzierter Anwender:
noxt! engineering GmbH
Malberger StraBe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579

Timm Schaer / timm@noxt.de

Berechnet:

25.10.2023 11:54/3.6.355

SHADOW - Karte
Berechnung: Zusatzbelastung
& Max. Minuten an einem Tag,
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[ I e
0 500 1000 1500 2000 m
Karte: EMD OpenStreetMap , Ma3stab 1:50.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 423.260 Nord: 5.762.350
A Neue WEA G Schattenrezeptor
Hohe der Schattenkarte: PrjAss Hohenraster (Germany Nordrhein-Westfalen Elevation Model - 5m grid)
Zeitschritt: 2 Minuten, Schrittweite: 3 Tag(e), Kartenauflésung: 10 m, Sichtbarkeit Auflésung: 5 m, Augenhdhe: 1,5 m
2502023171771 WINAPRO ‘
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B Hauptergebnis der Zusatzbelastung

Nachfolgend ist das Hauptergebnis der Zusatzbelastung aller 22 untersuchten Schat-
tenrezeptoren (SR-01 bis SR-22) dargestellt. Die Ergebnisse sind angegeben in Minuten
pro Tag und Stunden pro Jahr.
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Projekt:

WP Ostbevern

SHADOW - Hauptergebnis

Berechnung: Zusatzbelastung
Annahmen fur Schattenwurfberechnung

Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt 4
Siehe WEA-Tabelle
i

Minimale relevante Sonnenhohe Uber Horizont 3° (@RS_I[EI_G o
Tage zwischen Berechnungen 1 Tag(e) L e,
Berechnungszeitsprung 1 Minuten o
Die dargestellten Zeiten sind die astronomisch maximal mdgliche
Beschattungsdauer, berechnet unter folgenden Annahmen: SR-22 WEADL

Die Sonne scheint téglich von Sonnenauf- bis -untergang SR-14 3 QR-UG

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung @) L) 78 %98@2

Die Windenergieanlage/n ist/sind immer in Betrieb & e SR-13 WEA 03 =07

SR 2 WEA 02 SR-18
Eine WEA wird nicht berticksichtigt, wenn sie von keinem Teil der @) SR-09
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf > _S1R1-10 @
den folgenden Annahmen: SR-19
P . . . SK-21
Verwendete Hohenlinien: PrjAss Hohenraster (Germany Nordrhein-Westfalen
Rasterauflésung: 1,0 m (0
(¢) OpenStreetMap contributors; Data OpenStreetMap and contributors, ODbL

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

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraBe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579

Timm Schaer / timm@noxt.de

Berechnet:

25.10.2023 11:54/3.6.355

Mal

Bstab 1:75.000

A Neue WEA @ Schattenrezeptor
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak-  Hersteller Typ Nenn-  Rotor- Naben- Beschatt.- U/min
tu- leistung durch- hohe Bereich
ell messer
[m] kw]  [m] [m] [m] [U/min]
WEA 01 422.698 5.762.713 56,5 ENERCON E-138 EP3 E3...Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 11,1
WEA 02 422.816 5.761.878 54,7 ENERCON E-175 EP5 60...Ja ENERCON E-175 EP5-6.000 6.000 175,0 162,0 1.737 0,0
WEA 03 421.810 5.762.036 55,3 ENERCON E-175 EP5 60...Ja ENERCON E-175 EP5-6.000 6.000 175,0 162,0 1.737 0,0

Schattenrezeptor-Eingabe

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung des Ausrichtungsmodus  Augenhdhe (ZVI)
0.Gr.  Fensters 0.Gr.
[m] [m] [m] [m] [°] [m]
SR-01 Schirl 25a, 48346 Ostbevern 423.314 5.763.591 55,4 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
SR-02 Schirl 26, 48346 Ostbevern 423.146 5.763.684 56,0 0,1 01 20 90,0 “Gewéachshaus-Modus" 2,1
SR-03 Schirl 30, 48346 Ostbevern 423.269 5.763.579 55,3 0,1 01 20 90,0 “Gewéachshaus-Modus" 2,1
SR-04 Schirl 30a, 48346 Ostbevern 423.266 5.763.561 553 0,1 0,1 2,0 90,0 “Gewachshaus-Modus" 2,1
SR-05 Schirl 27, 48346 Ostbevern 423.386 5.763.478 55,9 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-06 Horste 50, 48231 Warendorf 424.438 5.762.438 56,3 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-07 Horste 20a, 48231 Warendorf 423.699 5.762.152 56,2 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-08 Schirl 28, 48346 Ostbevern 423.250 5.762.454 56,2 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-09 Harkampsheide 23, 48291 Telgte 422.113 5.761.564 54,5 0,1 0,1 20 90,0 "Gewéachshaus-Modus" 2,1
SR-10 Harkampsheide 20a, 48291 Telgte 421.480 5.761.271 55,7 0,1 01 20 90,0 “Gewéachshaus-Modus" 2,1
SR-11 Harkampsheide 21, 48291 Telgte 421.228 5.761.438 55,8 0,1 01 20 90,0 “Gewéchshaus-Modus" 2,1
SR-12 Uberwasser 25, 48346 Ostbevern 420.602 5.761.993 52,8 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-13 Uberwasser 24, 48346 Ostbevern 420.908 5.762.185 53,1 0,1 0,1 20 90,0 "Gewéachshaus-Modus" 2,1
SR-14 Uberwasser 50, 48346 Ostbevern 421.170 5.762.621 55,8 0,1 0,1 20 90,0 "Gewéachshaus-Modus" 2,1
SR-15 Schirl 25, 48346 Ostbevern 423.301 5.763.737 55,5 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-16 Schirl 24, 48346 Ostbevern 423.356 5.763.882 55,2 0,1 01 20 90,0 “Gewéachshaus-Modus" 2,1
SR-17 Fockenbrocksheide 12, 48291 Telgte 420.268 5.761.873 53,8 0,1 01 20 90,0 “Gewéachshaus-Modus" 2,1
SR-18 Horste 20, 48231 Warendorf 423.863 5.761.964 56,4 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-19 Harkampsheide 26, 48291 Telgte 424.090 5.761.140 55,2 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-20 Harkampsheide 26, 48291 Telgte 424,095 5.761.096 55,2 0,1 0,1 20 90,0 "Gewéachshaus-Modus" 2,1
SR-21 Harkampsheide 25, 48291 Telgte 424,118 5.760.981 55,3 0,1 0,1 20 90,0 "Gewéachshaus-Modus" 2,1
SR-22 Uberwasser 23, 48346 Ostbevern 420.633 5.762.911 54,1 0,1 0,1 20 90,0 "Gewéachshaus-Modus" 2,1

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraBe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm Schaer / timm@noxt.de

Berechnet:

25.10.2023 11:54/3.6.355
SHADOW - Hauptergebnis

Berechnung: Zusatzbelastung

Berechnungsergebnisse

Schattenrezeptor
astron. max. moégl. Beschattungsdauer

Nr. Name Stunden/Jahr ~ Schattentage/Jahr Max.Schattendauer/Tag

[h/a] [d/a] [h/d]
SR-01 Schirl 25a, 48346 Ostbevern 31:14 66 0:32
SR-02 Schirl 26, 48346 Ostbevern 8:24 30 0:21
SR-03 Schirl 30, 48346 Ostbevern 31:15 64 0:33
SR-04 Schirl 30a, 48346 Ostbevern 33:18 68 0:34
SR-05 Schirl 27, 48346 Ostbevern 34:47 920 0:33
SR-06 Horste 50, 48231 Warendorf 8:48 31 0:24
SR-07 Horste 20a, 48231 Warendorf 58:07 119 0:43
SR-08 Schirl 28, 48346 Ostbevern 146:05 214 0:58
SR-09 Harkampsheide 23, 48291 Telgte 62:05 80 0:55
SR-10 Harkampsheide 20a, 48291 Telgte 31:42 90 0:29
SR-11 Harkampsheide 21, 48291 Telgte 12:26 40 0:25
SR-12 Uberwasser 25, 48346 Ostbevern 19:30 46 0:34
SR-13 Uberwasser 24, 48346 Ostbevern 31:21 56 0:43
SR-14 Uberwasser 50, 48346 Ostbevern 53:41 104 0:47
SR-15 Schirl 25, 48346 Ostbevern 12:55 40 0:25
SR-16 Schirl 24, 48346 Ostbevern 0:00 0 0:00
SR-17 Fockenbrocksheide 12, 48291 Telgte 11:57 35 0:26
SR-18 Horste 20, 48231 Warendorf 39:42 98 0:38
SR-19 Harkampsheide 26, 48291 Telgte 30:58 72 0:30
SR-20 Harkampsheide 26, 48291 Telgte 27:00 65 0:29
SR-21 Harkampsheide 25, 48291 Telgte 14:40 47 0:25
SR-22 Uberwasser 23, 48346 Ostbevern 16:38 45 0:28

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal
[h/a]

WEA 01 ENERCON E-138 EP3 E3 4260 138.3 !0! NH: 160,0 m (Ges:229,1 m) (3) 166:59

WEA 02 ENERCON E-175 EP5 6000 175.0 !O! NH: 162,0 m (Ges:249,5 m) (2) 273:26

WEA 03 ENERCON E-175 EP5 6000 175.0 !O! NH: 162,0 m (Ges:249,5 m) (1) 129:14

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
zwei oder mehr WEA beschattet werden kann.

WindPRO 3.6.355 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 2502023172272 WINAPRO w
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C Schattenwurfkarte der
Gesamtbelastung

Nachfolgend ist die Karte der Gesamtbelastung (GB) mit den 22 untersuchten Schat-
tenrezeptoren (SR-01 bis SR-22) dargestellt. Die Schattenausbreitung wird unterteilt in
Minuten pro Tag (Linie) und Stunden pro Jahr (Flache).
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Projekt: Lizenzierter Anwender:
WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Karte
Berechnung: Gesamtbelastung

g
7
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[ I
0 1 2 3 4 km
Karte: EMD OpenStreetMap , MaBstab 1:100.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 422.160 Nord: 5.761.930
A Neue WEA & Existierende WEA s 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, Augenhéhe: 1,5 m

20062024111571  WINAPRO .
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D Hauptergebnis der Gesamtbelastung

Nachfolgend ist das Hauptergebnis der Gesamtbelastung aller 22 untersuchten Schat-
tenrezeptoren (SR-01 bis SR-22) dargestellt. Die Ergebnisse sind angegeben in Minuten
pro Tag und Stunden pro Jahr.
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Projekt:

WP Ostbevern

SHADOW - Hauptergebnis

Berechnung: Gesamtbelastung
Annahmen fur Schattenwurfberechnung

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

Minimale relevante Sonnenhohe Uber Horizont 3°
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

Die dargestellten Zeiten sind die astronomisch maximal mdgliche
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 |;

Rasterauflésung: 1,0 m

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

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

(

ey,

Giwem g
- % e
: ‘E44 44788
ik or-E44 447892
+v F44 441389
15+ SR 04 244 441391,
F'E44 441387
R ’ E115 11 u_:uu50569
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Wi 3
) OpenStreetMap contributors, Data OpenStreetMap and poF\tributors, ODbL

A Neue WEA

MaRstab 1:100.000

& Schattenrezeptor

WEA
WEA-Typ
Ost Nord Z Beschreibung Ak- Hersteller
tu-
ell
(m] _
E115 1150567 422.555 5.763.572 57,4 ENERCON E-... Nein ENERCON
E115 1150568 422.825 5.763.087 55,3 ENERCON E-... Nein ENERCON
E115 1150569 423.569 5.762.916 55,5 ENERCON E-... Nein ENERCON
E44 441387 423.765 5.763.241 55,6 ENERCON E-... Nein ENERCON
E44 441388 423.478 5.764.352 55,2 ENERCON E-... Nein ENERCON
E44 441389 424.108 5.763.747 55,6 ENERCON E-... Nein ENERCON
E44 441390 423.565 5.763.355 54,7 ENERCON E-... Nein ENERCON
E44 441391 423.960 5.763.517 55,2 ENERCON E-... Nein  ENERCON
E44 44788 423.803 5.764.282 57,0 ENERCON E-... Nein ENERCON
E44 447892 423.804 5.764.007 55,5 ENERCON E-... Nein  ENERCON
WEA 01 422.698 5.762.713 56,5 ENERCON E-... Ja ENERCON
WEA 02 422.816 5.761.878 54,7 ENERCON E-... Ja ENERCON
WEA 03 421.810 5.762.036 55,3 ENERCON E-... Ja ENERCON
WEA 1 425.211 5.760.734 57,7 VESTAS V162...Ja  VESTAS
WEA 2 425.779 5.760.545 58,0 VESTAS V162...Ja  VESTAS
WEA 3 424.857 5.761.131 54,6 VESTAS V172...Ja  VESTAS
WEA 4 424.822 5.760.636 57,1 VESTAS V162...Ja  VESTAS
WEA TE02 419.001 5.761.268 55,0 ENERCON E-... Ja ENERCON
WEA TEO03 419.476 5.761.102 56,2 ENERCON E-... Ja ENERCON
WEA VB 1 419.748 5.761.945 54,0 GE WIND EN... Nein GE WIND ENERGY

Schattenrezeptor-Eingabe

Nr. Name Ost Nord z
[m]
SR-01 Schirl 25a, 48346 Ostbevern 423.314 5.763.591 55,4
SR-02 Schirl 26, 48346 Ostbevern 423.146 5.763.684 56,0
SR-03 Schirl 30, 48346 Ostbevern 423.269 5.763.579 55,3
SR-04 Schirl 30a, 48346 Ostbevern 423.266 5.763.561 55,3
SR-05 Schirl 27, 48346 Ostbevern 423.386 5.763.478 55,9
SR-06 Horste 50, 48231 Warendorf 424.438 5.762.438 56,3
SR-07 Horste 20a, 48231 Warendorf 423.699 5.762.152 56,2
SR-08 Schirl 28, 48346 Ostbevern 423.250 5.762.454 56,2
SR-09 Harkampsheide 23, 48291 Telgte 422.113 5.761.564 54,5
SR-10 Harkampsheide 20a, 48291 Telgte 421.480 5.761.271 55,7
SR-11 Harkampsheide 21, 48291 Telgte 421.228 5.761.438 55,8
SR-12 Uberwasser 25, 48346 Ostbevern 420.602 5.761.993 52,8

(Fortsetzung nachste Seite)...

windPRO 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Breite

[m]
0.1
01
01
01
0.1
0.1
01
01
01
01
0.1
0.1

* Existierende WEA

Schattendaten
Typ Nenn-  Rotor- NH Beschatt.-  U/min
leistung durch- Bereich
messer
[kw]  [m] [m] [m] [U/min]

E-115-3.000 3.000 115,7 149,0 2.066 12,4
E-115-3.000 3.000 115,7 149,0 2.066 12,4
E-115-3.000 3.000 115,7 149,0 2.066 12,4
E-40/6.44-600 600 440 78,0 834 34,5
E-40/6.44-600 600 440 78,0 834 34,5
E-40/6.44-600 600 44,0 78,0 834 34,5
E-40/6.44-600 600 440 705 835 34,5
E-40/6.44-600 600 44,0 65,0 836 34,5
E-40/6.44-600 600 440 78,0 834 34,5
E-40/6.44-600 600 44,0 780 834 34,5
E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 11,1
E-175 EP5-6.000 6.000 1750 162,0 1.737 -
E-175 EP5-6.000 6.000 175,0 162,0 1.737 -
V162-7.2-7.200 7.200 162,0 122,0 2.044 9,5

7.200 162,0 122,0 2.044 9,5
V172-7.2-7.200 7.200 172,0 164,0 1.904 -
V162-7.2-7.200 7.200 162,0 122,0 2.044 9,5
E-175 EP5-6.000 6.000 1750 162,0 1.737 -
E-175 EP5-6.000 6.000 175,0 119,8 1.740 -
5.5-158 Thrust 700-5.500 5.500 158,0 120,9  1.819 -

Hoéhe

[m]
0,1
0,1
01
0,1
0,1
0,1
0,1
0,1
0,1
0,1
0,1
0,1

Hoéhe Neigung des
0.Gr.  Fensters
[m] [°]
2,0 90,0
2,0 90,0
2,0 90,0
2,0 90,0
2,0 90,0
2,0 90,0
2,0 90,0
2,0 90,0
2,0 90,0
2,0 90,0
2,0 90,0
2,0 90,0

noxt! engineering GmbH
Dipl.-Ing. (FH) Timm Schaer, M.Sc.
engineering@noxt.de - 25. Juni 2024 I engineerng

Ausrichtungsmodus ~ Augenhdhe (ZVI)

0.Gr.

[m]

"Gewéachshaus-Modus" 2,1
“Gewachshaus-Modus" 2,1
“Gewachshaus-Modus" 2,1
"Gewachshaus-Modus" 2,1
"Gewachshaus-Modus" 2,1
"Gewéachshaus-Modus" 2,1
"Gewéachshaus-Modus" 2,1
"Gewéachshaus-Modus" 2,1
“Gewachshaus-Modus" 2,1
“Gewachshaus-Modus" 2,1
"Gewachshaus-Modus" 2,1
"Gewéachshaus-Modus" 2,1
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Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:
24.06.2024 09:55/4.0.531
SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung
...(Fortsetzung von vorheriger Seite)

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung des  Ausrichtungsmodus  Augenhdhe (ZVI)
0.Gr.  Fensters 0.Gr.
) m [ [m [m ] [m]
SR-13 Uberwasser 24, 48346 Ostbevern 420.908 5.762.185 53,1 0,1 0,1 20 90,0 "Gewéachshaus-Modus" 2,1
SR-14 Uberwasser 50, 48346 Ostbevern 421.170 5.762.621 558 0,1 0,1 2,0 90,0 “Gewachshaus-Modus" 2,1
SR-15 Schirl 25, 48346 Osthevern 423.301 5.763.737 55,5 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-16 Schirl 24, 48346 Ostbevern 423.356 5.763.882 55,2 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-17 Fockenbrocksheide 12, 48291 Telgte 420.268 5.761.873 53,8 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-18 Horste 20, 48231 Warendorf 423.863 5.761.964 56,4 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-19 Harkampsheide 26, 48291 Telgte 424.090 5.761.140 55,2 0,1 0,1 20 90,0 "Gewéachshaus-Modus" 2,1
SR-20 Harkampsheide 26, 48291 Telgte 424.095 5.761.096 55,2 0,1 0,1 20 90,0 “Gewéachshaus-Modus" 2,1
SR-21 Harkampsheide 25, 48291 Telgte 424.118 5.760.981 55,3 0,1 0,1 2,0 90,0 “Gewéchshaus-Modus" 2,1
SR-22 Uberwasser 23, 48346 Ostbevern 420.633 5.762.911 54,1 0,1 0,1 2,0 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 Schirl 25a, 48346 Ostbevern 151:12 196 1:25
SR-02 Schirl 26, 48346 Ostbevern 132:43 220 1:13
SR-03 Schirl 30, 48346 Ostbevern 154:25 198 1:15
SR-04 Schirl 30a, 48346 Ostbevern 159:40 209 1:15
SR-05 Schirl 27, 48346 Ostbevern 190:32 256 1:27
SR-06 Horste 50, 48231 Warendorf 39:41 120 0:29
SR-07 Horste 20a, 48231 Warendorf 75:51 171 0:43
SR-08 Schirl 28, 48346 Ostbevern 146:05 214 0:58
SR-09 Harkampsheide 23, 48291 Telgte 62:05 80 0:55
SR-10 Harkampsheide 20a, 48291 Telgte 31:42 90 0:29
SR-11 Harkampsheide 21, 48291 Telgte 21:31 40 0:48
SR-12 Uberwasser 25, 48346 Ostbevern 66:15 126 1:08
SR-13 Uberwasser 24, 48346 Ostbevern 45:24 78 0:57
SR-14 Uberwasser 50, 48346 Ostbevern 68:27 147 1:01
SR-15 Schirl 25, 48346 Ostbevern 128:00 207 1:28
SR-16 Schirl 24, 48346 Osthevern 62:20 175 0:30
SR-17 Fockenbrocksheide 12, 48291 Telgte 176:30 253 1:25
SR-18 Horste 20, 48231 Warendorf 71:25 201 0:38
SR-19 Harkampsheide 26, 48291 Telgte 127:44 234 0:51
SR-20 Harkampsheide 26, 48291 Telgte 128:03 229 0:51
SR-21 Harkampsheide 25, 48291 Telgte 145:41 213 1:02
SR-22 Uberwasser 23, 48346 Ostbevern 49:28 133 0:30

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal
[h/a]

E115 1150567 ENERCON E-115 3000 115.7 !O! NH: 149,0 m (Ges:206,9 m) (10) 102:57

E115 1150568 ENERCON E-115 3000 115.7 !O! NH: 149,0 m (Ges:206,9 m) (7) 166:55
E115 1150569 ENERCON E-115 3000 115.7 !0! NH: 149,0 m (Ges:206,9 m) (9) 131:21
E44 441387 ENERCON E-40/6.44 600 44.0 !0! NH: 78,0 m (Ges:100,0 m) (3) 30:08
E44 441388 ENERCON E-40/6.44 600 44.0 !0! NH: 78,0 m (Ges:100,0 m) (8) 0:00
E44 441389 ENERCON E-40/6.44 600 44.0 !0! NH: 78,0 m (Ges:100,0 m) (5) 12:55
E44 441390 ENERCON E-40/6.44 600 44.0 0! NH: 70,5 m (Ges:92,5 m) (2) 92:03
E44 441391 ENERCON E-40/6.44 600 44.0 !0! NH: 65,0 m (Ges:87,0 m) (6) 22:57
E44 44788 ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (1) 0:00
E44 447892 ENERCON E-40/6.44 600 44.0 !0! NH: 78,0 m (Ges:100,0 m) (4) 30:23
WEA 01 ENERCON E-138 EP3 E3 4260 138.3 !0! NH: 160,0 m (Ges:229,1 m) (3) 166:59

WEA 02 ENERCON E-175 EP5 6000 175.0 !0O! NH: 162,0 m (Ges:249,5 m) (2) 273:26

WEA 03 ENERCON E-175 EP5 6000 175.0 !0O! NH: 162,0 m (Ges:249,5 m) (1) 129:14

WEA 1 VESTAS V162-7.2 7200 162.0 !0! NH: 122,0 m (Ges:203,0 m) (12) 42:41

WEA 2 VESTAS V162-7.2 7200 162.0 !O! NH: 122,0 m (Ges:203,0 m) (13) 11:21

WEA 3 VESTAS V172-7.2 7200 172.0 !0! NH: 164,0 m (Ges:250,0 m) (14) 153:25

WEA 4 VESTAS V162-7.2 7200 162.0 !O! NH: 122,0 m (Ges:203,0 m) (15) 74:39

WEA TEO2 ENERCON E-175 EP5 6000 175.0 !O! NH: 162,0 m (Ges:249,5 m) (16) 14:56
WEA TEO3 ENERCON E-175 EP5 6000 175.0 !O! NH: 119,8 m (Ges:207,3 m) (17) 56:57

WEA VB 1 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! NH: 120,9 m (Ges:199,9 m) (11) 191:45

WindPRO 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 2006204205472 WINAPRO w
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Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

Projekt:

WP Ostbevern

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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E Kalender der Gesamtbelastung pro SR

Nachfolgend ist der Kalender der 22 untersuchten Schattenrezeptoren (SR-01 bis SR-22)
mit den Schattenzeiten Uber das gesamte Jahr dargestellt.

noxt! engineering GmbH '
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Projekt:

WP Ostbevern

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-01 - Schirl 25a, 48346 Ostbevern
Annahmen fur 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 13uni
1]08:37 10:39 (E115 1150569) | 08:10 08:56 (E44 441387) | 07:17 ] 07:06 18:45 (E115 1150567) | 06:01 | 05:16
|16:27 70 (WEAOL) [17:15 70  15:57 (EL15 1150568) | 18:07 ]20:01 26 19:11 (E1151150567) | 20:52 | 21:38
2]08:37 10:40 (E115 1150569) | 08:09 08:54 (E44 441387) | 07:15 | 07:04 18:42 (E115 1150567) | 05:59 | 05:15
|16:28 70 15:16 (WEA O1) | 17:17 75  15:57 (EL15 1150568) | 18:09 ]20:03 29 19:11 (E1151150567) | 20:54 | 21:40
3]08:37 10:39 (E115 1150569) | 08:07 08:53 (E44 441387) | 07: 07:01 18:42 (E115 1150567) | 05:57 05:14
16:30 70 15:15 (WEA O1) | 17:19 79 15:57 (E115 1150568) | 18:11 20:05 30 19:12 (E115 1150567) | 20:56 21:41
4] 08:37 10:40 (E115 1150569) | 08:06 08:53 (E44 441387) | 07:10 06:59 18:41 (E115 1150567) | 05:55 05:13
16:31 69 15:16 (WEA 01) | 17:21 81  15:58 (E115 1150568) | 18:13 20:06 32 19:13 (E115 1150567) | 20:57 21:42
5 08:37 10:41 (E115 1150569) | 08:04 08:53 (E44 441387) | 07:08 06:57 18:40 (E115 1150567) | 05:53 05:13
16:32 70 15:17 (WEAO1) | 17:23 83  15:58 (EL15 1150568) | 18:14 20:08 33 19:13 (EL15 1150567) | 20:59 21:43
6] 08:36 10:41 (E115 1150569) | 08:02 08:52 (E44 441387) | 07:06 06:55 18:39 (E115 1150567) | 05:52 05:12
16:33 70 15:17 (WEA O1) | 17:25 85  15:58 (E115 1150568) | 18:16 20:10 34 19:13 (E115 1150567) | 21:01 21:44
7108:36 10:43 (E115 1150569) | 08:01 08:52 (E44 441387) | 07:04 06:52 18:39 (E115 1150567) | 05:50 05:11
16:34 69 15:18 (WEA O1) | 17:26 85  15:58 (EL15 1150568) | 18:18 20:12 34 19:13 (EL15 1150567) | 21:02 21:45
8 08:36 10:43 (E115 1150569) | 07:59 08:52 (E44 441387) | 07:01 06:50 18:38 (EL15 1150567) | 05:48 05:11
16:36 67 15:18 (WEA 01) | 17:28 84 1557 (E115 1150568) | 18:20 20:13 35 19:13 (E115 1150567) | 21:04 21:45
9]08:35 10:43 (E115 1150569) | 07:57 08:52 (E44 441387) | 06:59 06:48 18:38 (EL15 1150567) | 05:46 05:10
16:37 67 15:18 (WEAO1) | 17:30 83  15:57 (EL15 1150568) | 18:21 20:15 35 19:13 (E115 1150567) | 21:06 21:46
10 | 08:35 10:44 (E115 1150569) | 07:55 08:53 (E44 441387) | 06:57 06:46 18:38 (E115 1150567) | 05:45 05:10
16:38 67 15:19 (WEA O1) | 17:32 80  15:56 (EL15 1150568) | 18:23 20:17 34 19:12 (E115 1150567) | 21:07 21:47
11| 08:34 10:45 (E115 1150569) | 07:53 08:53 (E44 441387) | 06:55 06:43 18:38 (E115 1150567) | 05:43 05:09
16:40 66 15:19 (WEA O1) | 17:34 79 15:56 (E115 1150568) | 18:25 20:18 33 19:11 (E115 1150567) | 21:09 21:48
12 | 08:33 10:46 (E115 1150569) | 07:52 08:55 (E44 441387) | 06:52 06:41 18:38 (E115 1150567) | 05:41 05:09
16:41 64 15:19 (WEA01) | 17:36 72 15:55 (E115 1150568) | 18:27 20:20 33 19:11 (E115 1150567) | 21:11 21:49
13 | 08:33 10:46 (E115 1150569) | 07:50 08:56 (E44 441387) | 06:50 06:39 18:39 (E115 1150567) | 05:40 05:09
16:43 63 15:19 (WEAO1) | 17:38 67  15:54 (E115 1150568) | 18:29 20:22 31 19:10 (E115 1150567) | 21:12 21:49
14 | 08:32 10:47 (E115 1150569) | 07:48 09:15 (E44 441390) | 06:48 06:37 18:39 (E115 1150567) | 05:38 05:09
16:44 61 119 (WEA01) | 17:40 53 1553 (E115 1150568) | 18:30 20:24 30 19:09 (EL15 1150567) | 21:14 21:50
15 | 08:31 10:48 (E115 1150569) | 07:46 09:15 (E44 441390) | 06:45 06:34 18:39 (E115 1150567) | 05:36 05:08
16:46 59 119 (WEAO1) | 17:41 48 15:51 (E115 1150568) | 18:32 20:25 28 19:07 (EL15 1150567) | 21:15 21:50
16 | 08:30 10:49 (E115 1150569) | 07:44 09:17 (E44 441390) | 06:43 06:32 07:01 (E44 441389) | 05:35 05:08
16:47 57 15:19 (WEA O1) | 17:43 42 15:50 (E115 1150568) | 18:34 20:27 30 19:06 (E115 1150567) | 21:17 21:51
17 | 08:29 10:50 (E115 1150569) | 07:42 09:18 (E44 441390) | 06:41 06:30 06:59 (E44 441389) | 05:33 05:08
16:49 53 15:18 (WEA O1) | 17:45 33 15:47 (E115 1150568) | 18:35 20:29 30 19:04 (EL15 1150567) | 21:18 21:51
18 | 08:28 10:52 (E115 1150569) | 07:40 09:21 (E44 441390) | 06:38 07:05 (E44 441391) | 06:28 06:57 (E44 441389) | 05:32 05:08
16:51 61 15:40 (E1151150568) | 17:47 16 15:41 (EL151150568) | 18:37 6  07:11 (E44 441391) | 20:30 29  19:02 (EL15 1150567) | 21:20 21:52
19 | 08:27 10:53 (E115 1150569) | 07:38 09:26 (E44 441390) | 06:36 07:03 (E44 441391) | 06:26 06:57 (E44 441389) | 05:31 05:08
16:52 63 15:43 (E115 1150568) | 17:49 3 09:29 (E44441300) | 18:39 10  07:13 (E44 441391) | 20:32 26 19:00 (E115 1150567) | 21:21 21:52
20 | 08:26 10:54 (E115 1150569) | 07:36 06:34 07:02 (E44 441391) | 06:24 06:56 (E44 441389) | 05:29 05:08
16:54 60  15:44 (E115 1150568) | 17:51 18:41 13 07:15(E44 441391) [ 20:3¢ 15  18:54 (EL15 1150567) | 21:23 21:52
21| 08:25 10:56 (E115 1150569) | 07:34 06:32 07:00 (E44 441391) | 06:21 06:56 (E44 441389) | 05:28 05:08
16:56 58 15:46 (E115 1150568) | 17:53 18:42 14 07:14 (E44441301) [ 20:36 13 07:09 (E44 441389) | 21:24 21:53
22 | 08:24 10:59 (E115 1150569) | 07:32 06:29 06:59 (E44 441391) | 06:19 06:56 (E44 441389) | 05:26 05:09
16:57 52 15:48 (E115 1150568) | 17:54 18:44 16 07:15 (E44 441301) | 20:37 12 07:08 (E44 441389) | 21:26 21:53
23| 08:23 11:05 (E115 1150569) | 07:30 06:27 06:59 (E44 441391) | 06:17 06:57 (E44 441389) | 05:25 05:09
16:59 39 15:50 (E115 1150568) | 17:56 18:46 16  07:15(E44 441391) | 20:39 10 07:07 (E44 441389) | 21:27 21:53
24| 08:22 15:22 (E115 1150568) | 07:28 06:25 06:59 (E44 441391) | 06:15 06:58 (E44 441389) | 05:24 05:09
17:01 28 15:50 (E115 1150568) | 17:58 18:48 15  07:14 (E44 441391) [ 20:41 7  07:05 (E44 441389) | 21:28 21:53
25 | 08:20 15:22 (E115 1150568) | 07:25 06:22 06:59 (E44 441391) | 06:13 05:23 05:09
17:03 30  15:52 (E115 1150568) | 18:00 18:49 14 07:13 (E44 441391) | 20:42 21:30 21:53
26 | 08:19 15:21 (E115 1150568) | 07:23 06:20 07:01 (E44 441391) | 06:11 05:22 05:10
17:04 31  15:52 (E115 1150568) | 18:02 18:51 11 07:12 (E44 441391) | 20:44 21:31 21:53
27| 08:18 15:21 (E115 1150568) | 07:21 06:18 07:02 (E44 441391) | 06:09 05:20 05:10
17:06 33 15:54 (E115 1150568) | 18:03 18:53 7 07:09 (E44 441391) | 20:46 21:32 21:53
28| 08:16 09:22 (E44 441390) | 07:19 06:15 06:07 05:19 05:11
17:08 42 15:54 (E115 1150568) | 18:05 18:54 20:47 21:34 21:53
29| 08:15 09:20 (E44 441390) 07:13 18:52 (E115 1150567) | 06:05 05:18 05:11
17:10 50  15:56 (EL15 1150568) 19:56 13 19:05 (E115 1150567) | 20:49 21:35 21:53
30 | 08:13 09:18 (E44 441390) 07:11 18:48 (E115 1150567) | 06:03 05:17 05:12
1712 54 15:56 (E115 1150568) 19:58 19 19:07 (E115 1150567) | 20:51 21:36 21:53
31| 08:12 08:59 (E44 441387) 07:08 18:46 (E115 1150567) 05:16
17:13 60  15:56 (E115 1150568) 20100 23 19:09 (EL15 1150567) 21:37
Sonnenscheinstunden | 258 217 367 416 486 499
astr.max.mogl.Beschattung 1773 1218 177 649

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-01 - Schirl 25a, 48346 Ostbevern
Annahmen fur 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

uli JAugust ISeptember IOktober INovember IDezember

110513 05:49 06:39 18:37 (E115 1150567) | 07:28 o07:22 08:22 (E44 441387) | 08:13 10:27 (E115 1150569)
21:52 21:20 20:18 33 19:10 (E115 1150567) | 19:09 17:02 82 1526 (EL15 1150568) | 16:22 65 (WEA 01)
20513 05:51 06:41 18:37 (E115 1150567) | 07:30 07:24 08:22 (E44 441387) | 08:15 10:27 (E115 1150569)
21:52 21:19 20:16 33 19:10 (EL15 1150567) | 19:06 17:00 85 15:27 (EL15 1150568) | 16:21 66 15:01 (WEA 01)
3]05:14 05:52 06:42 18:35 (E115 1150567) | 07:32 07:26 08:22 (E44 441387) | 08:16 10:27 (E115 1150569)
21:52 21:17 20:14 35 19:10 (EL15 1150567) | 19:04 16:59 85  15:27 (ELLS 1150568) | 16:20 67 15:02 (WEA 01)
405115 05:54 06:44 18:35 (E115 1150567) | 07:33 07:28 08:22 (E44 441387) | 08:18 10:27 (115 1150569)
21:51 21:15 20:11 35 19:10 (EL15 1150567) | 19:02 16:57 84 1527 (EL15 1150568) | 16:20 67 15:02 (WEA 01)
5]05:16 05:55 06:46 18:36 (E115 1150567) | 07:35 07:30 08:22 (E44 441387) | 08:19 10:28 (E115 1150569)
21:51 21:14 20:09 34 19:10 (E115 1150567) | 18:59 16:55 85 15:28 (EL15 1150568) | 16:19 68 15:03 (WEA 01)
6]05:16 05:57 06:47 18:35 (E115 1150567) | 07:37 07:31 08:22 (E44 441387) | 08:20 10:27 (E115 1150569)
21:50 21:12 20:07 34 19:09 (E115 1150567) | 18:57 16:53 84 15:28 (EL15 1150568) | 16:19 69 15:03 (WEA 01)
7]05:17 05:59 06:49 18:35 (E115 1150567) | 07:38 07:33 08:23 (E44 441387) | 08:22 10:27 (E115 1150569)
21:50 21:10 20:05 33 19:08 (E115 1150567) | 18:55 16:52 81 15:28 (EL15 1150568) | 16:18 69 3 (WEA 01)
805:18 06:00 06:51 18:35 (E115 1150567) | 07:40 07:35 08:24 (E44 441387) | 08:23 10:28 (E115 1150569)
21:49 21:08 20:02 32 19:07 (E115 1150567) | 18:53 16:50 78 15:28 (EL15 1150568) | 16:18 69 5:04 (WEA 01)

9 05:19 06:02 06:52 18:36 (E115 1150567) | 07:42 07:37 08:25 (E44 441387) | 08:24 10:29 (115 1150569)
21:48 21:06 20:00 30 19:06 (E115 1150567) | 18:50 16:48 75 15:28 (EL15 1150568) | 16:18 70 15:05 (WEA 01)

10 | 05:20 06:03 06:54 18:36 (E115 1150567) | 07:44 07:38 08:27 (E44 441387) | 08:25 10:29 (E115 1150569)
21:48 21:04 19:58 28 19:04 (E115 1150567) | 18:48 16:47 69 15:28 (ELLS 1150568) | 16:18 70 15:05 (WEA 01)

11 ] 05:21 06:05 06:55 18:37 (E115 1150567) | 07:45 07:40 08:48 (E44 441390) | 08:26 10:29 (E115 1150569)
21:47 21:03 19:55 26  19:03 (E115 1150567) | 18:46 16:45 57 15:28 (EL15 1150568) | 16:17 70 15:05 (WEA 01)
12]05:22 06:07 06:57 18:38 (E115 1150567) | 07:47 07:42 08:50 (E44 441390) | 08:27 10:29 (E115 1150569)
21:46 21:01 19:53 24 19:02 (E115 1150567) | 18:44 16:43 54 15:28 (EL15 1150568) | 16:17 70 15:05 (WEA 01)

13 05:23 06:08 06:59 18:39 (E115 1150567) | 07:49 07:44 08:52 (E44 441390) | 08:28 10:30 (E115 1150569)
21:45 20:59 19:51 20 18:59 (E115 1150567) | 18:41 16:42 48  15:27 (EL15 1150568) | 16:17 70 15:06 (WEA 01)

14| 05:24 06:10 07:00 18:42 (E115 1150567) | 07:50 07:46 08:55 (E44 441390) | 08:29 10:30 (E115 1150569)
21:44 20:57 19:48 14 18:56 (E115 1150567) | 18:39 16:40 42 15:27 (EL15 1150568) | 16:17 70 15:06 (WEA 01)

15| 05:26 06:11 07:02 18:47 (E115 1150567) | 07:52 07:47 14:53 (E115 1150568) | 08:30 10:31 (E115 1150569)
21:43 20:55 19:46 3 18:50 (E115 1150567) | 18:37 16:39 33 15:26 (EL15 1150568) | 16:17 71 15:07 (WEA 01)

16 | 05:27 06:13 07:04 07:52 (E44 441391) | 07:54 07:49 14:54 (E115 1150568) | 08:31 10:31 (E115 1150569)
21:42 20:53 19:44 5 07:57 (E44 441391) | 18:35 16:38 31 15:25 (E115 1150568) | 16:17 70 15:07 (WEA 01)

17| 05:28 06:15 07:05 07:48 (E44 441391) | 07:56 07:51 14:55 (E115 1150568) | 08:32 10:32 (E115 1150569)
21:41 20:51 19:41 11 07:59 (E44 441391) | 18:33 16:36 30 15:25 (EL15 1150568) | 16:18 70 : A 01)

18 05:29 06:16 07:07 (E44 441389) | 07:07 07:47 (E44 441391) | 07:57 07:53 14:56 (E115 1150568) | 08:33 10:31 (E115 1150569)
21:40 20:49 2 07:09 (EA4441389) | 19:39 13 08:00 (E44 441391) | 18:30 16:35 28 15:24 (E115 1150568) | 16:18 72 :08 (WEA 01)

19 05:31 06:18 07:03 (E44 441389) | 07:08 07:46 (E44 441391) | 07:59 07:54 10:39 (EL15 1150569) | 08:33 10:32 (E115 1150569)
21:39 20:47 8 07:11(E44441389) | 19:37 15  08:01 (E44 441391) | 18:28 16:34 40 15:24 (EL15 1150568) | 16:18 71 » A 01)

20| 05:32 06:20 07:02 (E44 441389) | 07:10 07:45 (E44 441391) | 08:01 07:56 10:34 (E115 1150569) | 08:34 10:33 (E115 1150569)
21:38 20:44 11 07:13(E44441389) [ 19:34 15 08:00 (E44 441391) | 18:26 16:32 52 15:23 (E115 1150568) | 16:18 70 15:09 (WEA 01)

21 05:33 06:21 07:01 (E44 441389) | 07:12 07:45 (E44 441391) | 08:03 07:58 10:32 (EL15 1150569) | 08:34 10:33 (E115 1150569)
21:37 20:42 12 07:13 (E44441389) | 19:32 15 08:00 (E44 441391) | 18:24 16:31 58 15:22 (EL15 1150568) | 16:19 70 15:09 (WEA 01)

22 05:35 06:23 07:01 (E44 441389) | 07:13 07:45 (E44 441391) | 08:04 07:59 10:31 (E115 1150569) | 08:35 10:34 (115 1150569)
21:35 20:40 12 07:13 (E44441389) | 19:30 15 08:00 (E44 441391) | 18:22 16:30 60 15:21 (EL15 1150568) | 16:19 70 15:10 (WEA 01)

23] 05:36 06:24 07:00 (E44 441389) | 07:15 07:45 (E44 441391) | 08:06 00:54 (E44 441390) | 08:01 10:29 (E115 1150569) | 08:36 10:34 (E115 1150569)
21:34 20:38 18 18:59 (E1151150567) | 19:27 14 07:50 (E44441391) | 18:20 7  10:01 (E44 441390) | 16:29 63  15:19 (E1151150568) | 16:20 70 15:10 (WEA 01)

24 05:37 06:26 07:00 (E44 441389) | 07:17 07:46 (E44 441391) | 08:08 09:50 (E44 441390) | 08:03 10:29 (EL15 1150569) | 08:36 10:34 (E115 1150569)
21:33 20:36 27 19:04 (E1151150567) | 19:25 11 07:57 (E44 441391) | 18:18 23  16:14 (EL15 1150568) | 16:28 61 15:17 (E1151150568) | 16:20 70 15:10 (WEA 01)

25 05:39 06:28 07:00 (E44 441389) | 07:18 07:47 (E44 441391) | 07:10 08:48 (E44 441390) | 08:04 10:28 (EL15 1150569) | 08:36 10:35 (E115 1150569)
21:31 20:34 30 19:05 (E1151150567) | 19:23 7 07:54 (E44441391) | 17:16 35 15:18 (EL15 1150568) | 16:27 53 4:56 (WEA O1) | 16:21 72 112 (WEA 01)

26 | 05:40 06:29 07:02 (E44 441389) | 07:20 o7:11 08:47 (E44 441390) | 08:06 10:28 (EL15 1150569) | 08:37 10:36 (E115 1150569)
21:30 20:32 31 19:07 (E115 1150567) | 19:20 17:14 44 15:21 (E115 1150568) | 16:26 57 14:58 (WEA 01) | 16:22 71 (WEA 01)

27| 05:42 06:31 07:03 (E44 441389) | 07:22 07:13 08:45 (E44 441390) | 08:07 10:27 (E115 1150569) | 08:37 10:36 (E115 1150569)
21:28 20:29 29 19:08 (E115 1150567) | 19:18 17:12 49 15:21 (E115 1150568) | 16:25 59 14:58 (WEA 01) | 16:23 70 15:12 (WEA 01)

28| 05:43 06:33 18:41 (E115 1150567) | 07:23 07:15 08:28 (E44 441387) | 08:09 10:27 (E115 1150569) | 08:37 10:36 (E115 1150569)
21:27 20:27 28 19:09 (E115 1150567) | 19:16 17:10 58 15:23 (E115 1150568) | 16:24 61 14:59 (WEA01) | 16:23 71 15:13 (WEA 01)

29| 05:45 06:34 18:40 (E115 1150567) | 07:25 07:17 08:25 (E44 441387) | 08:10 10:27 (E115 1150569) | 08:37 10:37 (115 1150569)
21:25 20:25 30 19:10 (E115 1150567) | 19:13 17:08 70  15:24 (E115 1150568) | 16:23 62 15:00 (WEA01) | 16:24 70 15:13 (WEA 01)

30 | 05:46 06:36 18:39 (EL15 1150567) | 07:27 07:19 08:24 (E44 441387) | 08:12 10:27 (EL15 1150569) | 08:37 10:37 (E115 1150569)
21:24 20:23 31 19:10 (E115 1150567) | 19:11 17:06 74  15:25 (E115 1150568) | 16:22 64 15:00 (WEA 01) | 16:25 71 15: A 01)

31| 05:48 06:37 18:38 (EL15 1150567) 07:20 08:23 (E44 441387) 08:37 10:38 (E115 1150569)
21:22 20:20 33 19:11 (E115 1150567) 17:04 78 15:26 (E115 1150568) 16:26 70 15:14 (WEA 01)

Sonnenscheinstunden | 502 454 381 331 266 243
astr.max.mogl.Beschattung 302 535 438 1821 2159

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-02 - Schirl 26, 48346 Ostbevern
Annahmen fur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahme
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

13anuar IFebruar IMarz 1April IMai 1auni
1 08:37 10:06 (E115 1150569 08:45 (E44 441387) | 07:17 07:06 18:02 (E115 1150567) | 06:01 05:16 06:06 (E44 447892)
16:27 71 14:46 (E115 1150568) 33 14:43 (E115 1150568) | 18:07 2001 42 18:44 (ELL5 1150567) | 20:52 21:38 12 06:18 (E44 447892)
2] 08:37 10:07 (E115 1150569 08:43 (44 441387) | 07:15 07:04 18:01 (EL15 1150567) | 05:59 05:15 06:07 (E44 44
16:28 71 14:47 (E115 1150568) 26 09:09 (E44 441390) | 18:09 2003 42 1843 (EL15 1150567) | 20:54 2140 11 06:18 (E44 4478
3| 08:37 10:07 (E115 1150569 08:42 (E44 441387) | 07:13 o7:01 18:01 (E115 1150567) | 05:57 05:14 06:07 (44 44789:
16:30 72 14:47 (E115 1150568) 28 09:10 (E44 441390) | 18:11 2005 41 18:42 (ELL5 1150567) | 20:56 2141 10 06:17 (E44 447892)
408:37 10:07 (E115 1150569 08:43 (E44 441387) | 07:10 06:59 18:02 (E115 1150567) | 05:55 05:13 06:08 (44 447892)
1631 72 1448 (ELLS 1150868 28 09:11 (E44 441390) | 18:13 2006 40  18:42 (EL15 1150567) | 20:57 2142 8 06:16 (E44 4478
5] 08:37 10:08 (E115 1150569 08:42 (E44 441387) | 07:08 06:57 18:03 (E115 1150567) | 05:54 05:13 06:09 (E44 4478
16:32 72 14:49 (E115 1150569) 29 09:11 (E44 441390) | 18:14 20:08 38 18:41 (ELL5 1150567) | 20:59 2143 7 06:16 (E44 447892)
6108:36 10:08 (E115 1150569 08:42 (E44 441387) | 07:06 06:55 18:02 (E115 1150567) | 05:52 05:12 06:10 (E44 447892)
16:33 72 14:49 (E115 1150568) 29 09:11 (E44 441390) | 18:16 2010 37 18:39 (EL15 1150567) | 21:01 2144 5 0615
7108:36 10:10 (E115 1150569 08:42 (E44 441387) | 07:04 06:52 18:03 (E115 1150567) | 05:50 05:11 06:12 (E44 4478
16:34 72 14:50 (E115 1150569) 29 09:11 (E44 441390) | 18:18 2012 35 18:38 (ELL5 1150567) | 21:02 2145 2 06:14 (E44 44789:
8108:36 10:10 (E115 1150569 08:43 (E44 441387) | 07:01 06:50 18:04 (E115 1150567) | 05:48 05:11
16:3 72 14:50 (E115 1150568) 28 09:11 (44 441390) | 18:20 2013 33 18:37 (ELL5 1150567) | 21:04 21:45
9]08:35 10:10 (E115 1150569 08:44 (E44 441387) | 06:59 07:22 (E44 441391) | 06:48 18:06 (E115 1150567) | 05:46 05:10
16:37 71 14:50 (E115 1150569) 26 09:10 (E44441390) [18:21 4  O7:26 (E44441391) | 20:15 30  18:36 (E115 1150567) | 21:06 21:45
10| 08:35 10:11 (E115 1150569 08:45 (E44 441387) | 06:57 07:20 (E44 441391) | 06:46 18:07 (E115 1150567) | 05:45 05:10
16:38 72 14:52 (E115 1150568) 24 09:09 (E44441390) [ 18:23 8  07:28 (E44441391) | 20:17 26  18:33 (E115 1150567) | 21:07 21:47
11 08:34 10:12 (E115 1150569 08:54 (E44 441390) | 06:55 07:18 (E44 441391) | 06:43 18:09 (E115 1150567) | 05:43 05:09
16:40 70 14:52 (E115 1150568) 14 09:08(E44441390) [ 18:25 11 07:20 (E44441391) | 20:18 22  18:31 (E115 1150567) | 21:09 21:48
12 | 08:33 10:13 (E115 1150569) 08:56 (E44 441390) | 06:52 07:17 (E44 441391) | 06:41 18:11 (E115 1150567) | 05:41 05:09
1641 69 14:52 (E115 1150568) 10 0006 (E44441390) | 18:27 12 07:29 (E44441391) | 2020 18  18:29 (E115 1150567) | 21:11 21:49
13 08:33 1013 (E115 1150569 06:50 07:17 (E44 441391) | 06:39 18:16 (E115 1150567) | 05:40 05:09
1643 69 14:52 (E115 1150568) 1820 12 07:20 (E44441391) | 20:22 8  18:24 (ELL5 1150567) | 21:12 21:49
14 08:32 10:14 (E115 1150569 06:48 07:17 (44 441391) | 06:37 05:38 05:09
16:44 68 14:53 (E115 1150569) 1830 11 07:28 (E44 441391) | 20:24 21:14 21:50
15[ 08:31 10:15 (E115 1150569 06:45 07:17 (E44 441391) | 06:34 05:36 05:08
16:46 66 14:53 (E115 1150568) 18:32 9 07:26 (E44 441391) | 20:25 21:15 21:50
16 | 08:30 1016 (E115 1150569 06:43 07:19 (44 441391) | 06:32 05:35 05:08
16:47 65  14:53 (E115 1150569) 1834 5 07:24 (E44 441391) | 20:27 2117 21:51
17 ] 08:29 10:17 (E115 1150569 06:41 17:26 (E115 1150567) | 06:30 05:33 05:08
16:49 62 14:53 (E115 1150568) 18:35 3 17:29 (E115 1150567) | 20:29 21:18 21:51
18| 08:28 10:19 (E115 1150569 06:38 17:18 (E115 1150567) | 06:28 05:32 06:08 (E44 447892) | 05:08
16:51 60 14:54 (E115 1150568) 18:37 16 17:34 (ELL5 1150567) | 20:30 2120 7 06:15 (E44 447892) | 21:52
19| 08:27 10:20 (E115 1150569) 06:36 17:15 (E115 1150567) | 06:26 05:31 06:06 (E44 447892) | 05:08
16:52 58 14:54 (ELL5 1150568) 18:39 23 17:38 (E115 1150567) | 20:32 2121 9 06:15 (E44 447892) | 21:52
20 | 08:26 10:22 (E115 1150569 06:34 17:13 (E115 1150567) | 06:24 05:29 06:05 (E44 447892) | 05:08
16:54 53 14:53 (E115 1150568) 1841 27 17:40 (EL15 1150567) | 20:34 2123 11 06:16 (E44 447892) | 21:52
21| 08:25 10:25 (E115 1150569) 06:32 17:10 (€115 1150567) | 06:21 05:28 06:05 (E44 447892) | 05:08
16:56 47 14:53 (E115 1150568) 18:42 31 17:41 (E115 1150567) | 20:36 2124 12 06:17 (E44 447892) | 21:53
22| 08:24 14:16 (E115 1150568) 06:29 17:09 (E115 1150567) | 06:19 05:26 06:04 (E44 447892) | 05:09
16:57 38 14:54 (E115 1150568) 1844 33 17:42 (EL15 1150567) | 20:37 2126 14 0618 (E44 447892) | 21:53
23] 08:23 14:17 (E115 1150568 06:27 17:08 (E115 1150567) | 06:17 05:25 06:04 (E44 447892) | 05:09
16:59 37 14:54 (E115 1150568) 1846 35 17:43 (ELL5 1150567) | 20:39 21:27 14 06:18 (E44 447892) | 21:53
24 08:22 14:18 (E115 1150568 06:25 17:06 (E115 1150567) | 06:15 05:24 06:03 (E44 447892) | 05:09
17:01 35 14:53 (E115 1150568) 1848 37  17:43 (ELL5 1150567) | 20:41 2128 15 0618 (E44 447892) | 21:53
25 | 08:20 14:19 (E115 1150568 06:22 17:05 (E115 1150567) | 06:13 05:23 06:03 (E44 447892) | 05:09
17:03 34 14:53 (E115 1150569) 1849 39 17:44 (ELL5 1150567) | 20:42 2130 15 06:18 (E44 447892) | 21:53
26 ] 08:19 14:20 (E115 1150568 06:20 17:04 (E115 1150567) | 06:11 05:22 06:03 (E44 447892) | 05:10
17:04 32 14352 (E115 1150568) 18551 41 17:45 (115 1150567) | 20:44 2131 15 06:18 (E44 447892) | 21:53
27 | 08:18 14:21 (E115 1150568 06:18 17:03 (E115 1150567) | 06:09 05:20 06:04 (E44 447892) | 05:10
17:06 31 14:52 (E115 1150569) 18:53 41 17:44 (EL15 1150567) | 20:46 2132 14 06:18 (E44 447892) | 21:53
28] 08:16 14:22 (E115 1150568 06:15 17:03 (E115 1150567) | 06:07 05:19 06:05 (E44 447892) | 05:11
17:08 28 14:50 (EL15 1150568) 18:54 42 17:45 (E115 1150567) | 20:47 2134 14 06:19 (E44 447892) | 21:53
29| 08:15 08:57 (E44 441390) 07:13 18:02 (E115 1150567) | 06:05 05:18 06:05 (E44 447892) | 05:11
1710 32 14:50 (EL15 1150568) 19:56 43 1845 (EL15 1150567) | 20:49 2135 14 06:19 (E44 44789) | 21:53
30 | 08:13 08:55 (E44 441390) o07:11 18:01 (E115 1150567) | 06:03 05:17 06:05 (E44 447892) | 05:12
17:12 33 14:48 (EL15 1150568) 19558 43 18:44 (E115 1150567) | 20:51 2136 14 06:19 (E44 447892) | 21:53
31]08:12 08:53 (E44 441390 07:08 18:01 (E115 1150567) 05:16 06:05 (44 447892)
1713 32 14:46 (E115 1150568) 2000 43 1844 (EL15 1150567) 2137 13 06:18 (E44 447892)
Sonnenscheinstunden | 258 217 367 416 486 499
astr.max még|.Beschattung 1736 304 569 a12 181 55

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-02 - Schirl 26, 48346 Ostbevern
Annahmen fur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahme
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

13uli 1August Iseptember |Oktober INovember IDezember

1105113 05:49 06:39 18:07 (E115 1150567) | 07:28 07:55 (44 441391) | 07:22 08:14 (44 441387) | 08:13 09:54 (E115 1150560)

21:52 21:21 2018 23 18:30 (E1151150567) [ 19:08 12 0807 (E44 441391) [ 17:02 25  08:39 (E44441390) | 16:22 70  14:34 (EL15 1150568)

210513 05:51 06:41 18:05 (E115 1150567) | 07:30 07:55 (E44 441391) | 07:24 08:13 (E44 441387) | 08:15 09:54 (EL15 1150569

21:52 21:19 20:16 27 18:32 (E1151150567) | 19:06 12 0807 (E44 441391) | 17:00 27 0B:40 (E44441390) [16:21 70  14:34 (EL15 1150568)

305114 05:52 06:42 18:03 (E115 1150567) | 07:32 07:57 (44 4413901) | 07:26 08:12 (44 441387) | 08:16 09:54 (E115 1150560)

21:52 21:17 20:14 30 18:33 (E1151150567) | 19:04 10  08:07 (E44 441391) | 16359 28 08:40 (E44441390) [ 16:20 71  14:34 (EL15 1150568)

410515 05:54 06:44 18:02 (E115 1150567) | 07:33 07:59 (E44 441391) | 07:28 08:12 (44 441387) | 08:18 09:54 (EL15 1150569)

21:51 21:15 2011 32 18:34 (E1151150567) | 19:02 6 08:05 (E44441391) | 16557 29 0B:41 (E44441390) [ 16:20 72  14:34 (EL15 1150568)

510516 05:55 06:46 18:00 (EL15 1150567) | 07:35 07:30 08:12 (44 441387) | 08:19 09:55 (E115 1150569)

21:51 21:14 20:09 35 18:35 (E115 1150567) | 18:59 16:55 29 08:41(E44441390) | 16:19 71  14:35 (E115 1150568

610516 06:17 (E44 447892) | 05:57 06:47 17:58 (E115 1150567) | 07:37 o07:31 08:12 (44 441387) | 08:20 09:55 (EL15 1150569)

2150 4 06:21(E44 44 21:12 20:07 37 18:35 (E115 1150567) | 18:57 16:53 20 0B:41(E44441390) | 16:19 71  14:35 (E115 1150568

70517 06:16 (E44 447892) | 05:59 06:49 17:58 (E115 1150567) | 07:38 07:33 08:13 (44 441387) | 08:22 09:55 (E115 1150569)

2150 6 06:22 (E44 447892) | 21:10 20:05 38 18:36 (115 1150567) | 18:55 16:52 28 08:41(E44441390) | 16:18 71 14:35 (E115 1150568

80518 06:15 (44 447892) | 06:00 06:51 17:56 (E115 1150567) | 07:40 07:35 08:13 (44 441387) | 08:23 09:56 (E115 1150569)

2149 8 06:23 (E44 447892) | 21:08 20:02 40 18:36 (E115 1150567) | 18:53 16:50 28 0B:41(E44441390) | 16:18 71  14:36 (E115 1150568

9] 05:19 06:15 (E44 447892) | 06:02 06:52 17:56 (E115 1150567) | 07:42 o07:37 08:14 (E44 441387) | 08:24 09:56 (E115 1150569)

2148 9 06:24 (E44 447892) | 21:06 20:00 40  18:36 (EL15 1150567) | 18:50 16:48 26 08:40 (E44441390) | 16:18 72 14:36 (E115 1150568

10| 05:20 06:15 (44 447892) | 06:03 06:54 17:54 (E115 1150567) | 07:44 07:39 08:16 (44 441387) | 08:25 09:56 (EL15 1150569)

2148 10 06:25 (E44 447892) | 21:05 19:58 42 18:36 (E115 1150567) | 18:48 16:47 34 14:14 (EL15 1150568) | 16:18 71  14:36 (E115 1150568

11]0s:21 06:14 (E44 447892) | 06:05 06:55 17:54 (E115 1150567) | 07:45 07:40 08:25 (E44 441390) | 08:26 09:56 (E115 1150569)

21:47 12 06:26 (E44 447892) | 21:03 19:55 42 18:36 (E115 1150567) | 18:46 16:45 32 14:18 (EL15 1150568) | 16:17 72 14:37 (E115 1150568

12| 05:22 06:14 (44 447892) | 06:07 06:57 17:54 (E115 1150567) | 07:47 o7:42 08:27 (E44 441390) | 08:27 09:56 (EL15 1150560)

2146 12 06:26 (E44 447892) | 21:01 19:53 42 18:36 (EL15 1150567) | 18:44 16:43 33 14:20 (EL15 1150568) | 16:17 72 14:37 (E115 1150568

13]05:23 06:14 (E44 447892) | 06:08 06:59 17:53 (E115 1150567) | 07:49 o7:44 08:29 (E44 441390) | 08:28 09:57 (E115 1150569

2145 13 06:27 (E44 447892) | 20:59 19:51 42 18:35 (115 1150567) | 18:41 16:42 33 14:22 (E1151150568) | 16:17 71  14:37 (E115 1150568

14| 05:24 06:14 (44 447892) | 06:10 07:00 17:53 (EL15 1150567) | 07:50 07:45 13:55 (E115 1150568) | 08:29 09:57 (EL15 1150569)

21:44 13 06:27 (EA4 447892) | 2057 19:48 42 18:35 (E115 1150567) | 18:39 16:40 28 14:23 (E1151150568) | 16:17 72 14:38 (E115 1150568

15 05:26 06:13 (E44 447892) | 06:11 07:02 17:52 (E115 1150567) | 07:52 07:47 13:53 (E115 1150568) | 08:30 09:58 (E115 1150569)

2143 14 06:27 (EA4 447892) | 2055 19:46 42 18:34 (E115 1150567) | 18:37 16:39 31 14:24 (E115 1150568) | 16:17 71  14:38 (E115 1150568

16 | 05:27 06:13 (44 447892) | 06:13 07:04 17:52 (E115 1150567) | 07:54 07:49 13:53 (E115 1150568) | 08:31 09:58 (E115 1150569)

2142 15 06:28 (E44 447892) | 2053 19:44 42 18:34 (E115 1150567) | 18:35 16:33 32 14:25 (E1151150568) | 16:17 72 14:39 (E115 1150568

17 05:28 06:13 (44 447892) | 06:15 07:05 17:53 (E115 1150567) | 07:56 07:51 13:52 (E115 1150568) | 08:32 09:59 (E115 1150569)

2141 15 06:28 (EA4 447892) | 2051 19:41 40 18:33 (115 1150567) | 18:33 16:36 34 14:26 (ELI5 1150568) | 16:18 72 14:39 (EL15 1150568)

18] 05:29 06:13 (44 447892) | 06:16 07:07 17:52 (E115 1150567) | 07:57 07:53 13:52 (E115 1150568) | 08:33 09:59 (E115 1150569)

2140 15 06:28 (E44 447892) | 20:49 19:39 40 18:32 (EL15 1150567) | 18:30 16:35 35 14127 (E1151150568) | 16:18 71  14:39 (E115 1150568

19 ] 05:31 06:14 (44 447892) | 06:18 07:08 17:53 (E115 1150567) | 07:59 o07:54 13:51 (E115 1150568) | 08:33 10:00 (E115 1150569

21:39 14 06:28 (EA4 447892) | 20:47 19:37 38 18:31 (EL15 1150567) | 18:28 16:3¢ 37 14:28 (EL15 1150568) | 16:18 71  14:40 (E115 1150568

20 | 05:32 06:14 (E44 447892) | 06:20 07:10 17:53 (E115 1150567) | 08:01 07:56 1351 (E115 1150568) | 08:34 10:00 (E115 1150569

21:38 14 06:28 (E44 447892) | 20:44 19:34 36 18:20 (E115 1150567) | 18:26 16:32 38 14:29 (E1151150568) | 16:19 72 14:40 (E115 1150568

21 05:33 06:14 (44 447892) | 06:21 07:12 17:54 (E115 1150567) | 08:03 o07:58 10:01 (E115 1150569) | 08:34 10:00 (E115 1150569)

21:37 14 06:28 (EA4 447892) | 20:42 19:32 34 18:28 (115 1150567) | 18:24 16:31 47 14:29 (E115 1150568) | 16:19 72 14:40 (E115 1150568

22 05:35 06:14 (E44 447892) | 06:23 o7:13 17:55 (E115 1150567) | 08:04 07:59 09:59 (E115 1150569) | 08:35 10:01 (E115 1150569

21:35 13 06:27 (E44 447892) | 20:40 19:30 32 18:27 (EL15 1150567) | 18:22 16:30 53 14:30 (E115 1150568) | 16:19 72 14:41 (E115 1150568

23 05:36 06:15 (44 447892) | 06:24 07:15 17:56 (EL15 1150567) | 08:06 08:01 09:57 (E115 1150569) | 08:36 10:01 (E115 1150569)

21:34 12 06:27 (E44 447892) | 20:38 19:27 28 18:24 (E115 1150567) | 18:20 16:29 57 14:30 (E115 1150568) | 16:20 72 14:41 (E115 1150568

2410537 06:16 (44 447892) | 06:26 07:17 17:58 (E115 1150567) | 08:08 08:03 09:56 (E115 1150569) | 08:36 10:02 (E115 1150569

21:33 10 06:26 (E44 447892) | 20:36 19:25 24 18:22 (115 1150567) | 18:18 16:28 60 1431 (E115 1150568) | 16:20 71  14:41 (E115 1150568

25 | 05:39 06:17 (44 447892) | 06:28 07:18 17:59 (E115 1150567) | 07:10 08:04 09:55 (E115 1150569) | 08:36 10:03 (E115 1150569)

2131 8 06:25 (E44 447892) | 20:34 19:23 19 18:18 (E115 1150567) | 17:16 16:27 62 14:31 (E1151150568) | 16:21 71  14:43 (E115 1150568

26 | 05:40 06:19 (44 447892) | 06:29 07:20 18:04 (E115 1150567) | 07:12 08:06 09:55 (E115 1150569) | 08:37 10:03 (E115 1150569

2130 5 06:24 (E44 447892) | 20:32 19:20 10 18:14 (EL15 1150567) | 17:14 16:26 65 14:32 (E115 1150568) | 16:22 72 14:43 (E115 1150568

27 | 05:42 06:31 07:22 07:13 08:07 09:54 (E115 1150569) | 08:37 10:03 (E115 1150569

21:28 20:29 19:18 17:12 16:25 66 14:32 (E1151150568) | 16:23 71  14:43 (E115 1150568

28] 05:43 06:33 07:23 07:59 (E44 441391) | 07:15 08:09 09:54 (E115 1150569) | 08:37 10:04 (E115 1150569

21:27 20:27 19:16 7 08:06 (E44 441391) | 17:10 16:24 67 14:33 (EL15 1150568) | 16:23 71  14:44 (E115 1150568

29| 0545 06:34 07:25 07:57 (E44 441391) | 07:17 08:29 (E44 441390) | 08:11 09:54 (E115 1150569) | 08:37 10:04 (E115 1150569

21:25 20:25 19:13 11 08:08 (E44441391) | 17:08 4 08:33 (E44441300) | 16:23 69 14:33 (E1151150568) | 16:24 71  14:44 (EL15 1150568)

30 | 05:46 06:36 18:15 (E115 1150567) | 07:27 07:57 (E44 441391) | 07:19 08:25 (44 441390) | 08:12 09:54 (E115 1150569) | 08:37 10:05 (E115 1150569)

21:24 20:23 10 18:25 (E1151150567) [ 19:11 11 08:08 (E44 441391) | 17:06 11  08:36 (E44 441390) | 16:22 69  14:33 (E1151150568) | 16:25 71  14:45 (EL15 1150568)

310548 06:37 18:11 (E115 1150567) 07:20 08:17 (E44 441387) 08:37 10:05 (E115 1150569

21:22 2021 18 18:29 (E115 1150567) 17:04 17 08:38 (E44 441390) 16:26 73 14146 (E115 1150568)

Sonnenscheinstunden | 502 454 381 331 266 243

astr.max még|.Beschattung 236 2 926 72 1231 2213

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:

WP Ostbevern

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-03 - Schirl 30, 48346 Ostbevern
Annahmen fur 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 13uni
1]08:37 10:24 (E115 1150569) | 08:10 15:10 (E115 1150568) | 07:17 ] 07:06 18:49 (E115 1150567) | 06:01 | 05:16
|16:27 72 (WEAOL) [17:15 40  15:50 (E115 1150568) | 18:07 ]20:01 19 19:08 (E1151150567) | 20:52 | 21:38
2]08:37 10:24 (E115 1150569) | 08:09 15:09 (E115 1150568) | 07:15 | 07:04 18:46 (E115 1150567) | 05:59 | 05:15
|16:28 71 15:00 (WEA O1) | 17:17 41  15:50 (E115 1150568) | 18:09 ]20:03 24 19:10 (E1151150567) | 20:54 | 21:40
3]08:37 10:24 (E115 1150569) | 08:07 15:09 (E115 1150568) | 07:12 07:01 18:44 (E115 1150567) | 05:57 05:14
16:30 72 15:00 (WEA O1) | 17:19 41  15:50 (E115 1150568) | 18:11 20:05 27 19:11 (E115 1150567) | 20:56 21:41
4] 08:37 10:25 (E115 1150569) | 08:06 15:10 (E115 1150568) | 07:10 06:59 18:43 (E115 1150567) | 05:55 05:13
1631 72 15:10 (WEA01) | 17:21 41 15:51 (E115 1150568) | 18:13 20:06 29 : 21:42
5 08:37 10:26 (E115 1150569) | 08:04 15:10 (E115 1150568) | 07:08 06:57 05:13
16:32 72 15:11 (WEAO1) | 17:23 41  15:51 (E115 1150568) | 18:14 20008 31 21:43
6] 08:36 10:26 (E115 1150569) | 08:02 08:45 (E44 441387) | 07:06 06:55 05:12
16:33 70 15:10 (WEA 01) | 17:25 55  15:50 (E115 1150568) | 18:16 200 33 21:44
7108:36 10:27 (E115 1150569) | 08:01 08:43 (E44 441387) | 07:04 06:52 05:11
16:38 70 15:11 (WEAO1) | 17:26 64  15:50 (EL15 1150568) | 18:18 2012 34 21:45
8 08:36 10:27 (E115 1150569) | 07:59 08:41 (E44 441387) | 07:01 06:50 05:11
16:36 70 15:11 (WEAO1) | 17:28 72 15:50 (E115 1150568) | 18:20 20113 35 21:45
9]08:35 10:27 (E115 1150569) | 07:57 08:40 (E44 441387) | 06:59 06:48 1 2 05:10
16:37 69 15:11 (WEAO1) | 17:30 73 15:49 (EL15 1150568) | 18:21 20:15 36 19:15 (E115 1150567) | 21: 21:46
10 | 08:35 10:28 (E115 1150569) | 07:55 08:40 (E44 441387) | 06:57 06:46 18:37 (E115 1150567) | 05:45 05:10
16:38 69 15:12 (WEAO1) | 17:32 73 15:49 (EL15 1150568) | 18:23 20:17 37 19:14 (E115 1150567) | 21:07 21:47
11| 08:34 10:29 (E115 1150569) | 07:53 08:39 (E44 441387) | 06:55 06:43 18:37 (E115 1150567) | 05:43 05:09
16:40 68 15:12 (WEAO1) | 17:34 73 15:48 (EL15 1150568) | 18:25 20:18 37 19:14 (E115 1150567) | 21:09 21:48
12 | 08:33 10:29 (E115 1150569) | 07:52 08:39 (E44 441387) | 06:52 06:41 18:37 (E115 1150567) | 05:41 05:09
16:41 67 15:12 (WEA 01) | 17:36 71  15:47 (E115 1150568) | 18:27 20:20 37 19:14 (E115 1150567) | 21:11 21:49
13 | 08:33 10:30 (E115 1150569) | 07:50 08:39 (E44 441387) | 06:50 06:39 18:37 (EL15 1150567) | 05:40 05:09
16:43 65 15:12 (WEAO1) | 17:38 70  15:46 (EL15 1150568) | 18:29 20:22 36 19:13 (E115 1150567) | 21:12 21:49
14 | 08:32 10:30 (E115 1150569) | 07:48 08:40 (E44 441387) | 06:48 06:37 18:38 (E115 1150567) | 05:38 05:09
16:44 65 15:12 (WEA O1) | 17:40 67  15:45 (EL15 1150568) | 18:30 20:24 35 19:13 (EL15 1150567) | 21:14 21:50
15 | 08:31 10:31 (E115 1150569) | 07:46 08:40 (E44 441387) | 06:45 06:34 18:37 (E115 1150567) | 05:36 05:08
16:46 70 15:28 (E1151150568) | 17:41 63  15:43 (EL15 1150568) | 18:32 20:25 35 19:12 (E115 1150567) | 21:15 21:50
16 | 08:30 10:32 (E115 1150569) | 07:44 08:41 (E44 441387) | 06:43 06:32 18:37 (E115 1150567) | 05:35 05:08
16:47 74 15:32 (E1151150568) | 17:43 58  15:41 (EL15 1150568) | 18:34 20:27 34 19:11 (E115 1150567) | 21:17 21:51
17 | 08:29 10:33 (E115 1150569) | 07:42 08:43 (E44 441387) | 06:41 06:30 18:38 (EL15 1150567) | 05:33 05:08
16:49 75 15:34 (E1151150568) | 17:45 51  15:39 (EL15 1150568) | 18:35 20:29 32 19:10 (E115 1150567) | 21:18 21:51
18 | 08:28 10:34 (E115 1150569) | 07:40 08:47 (E44 441387) | 06:38 06:28 18:39 (EL15 1150567) | 05:32 05:08
16:51 75 15:36 (E1151150568) | 17:47 33  15:33 (EL15 1150568) | 18:37 20:30 30 19:09 (EL15 1150567) | 21:20 21:52
19 | 08:27 10:35 (E115 1150569) | 07:38 08:52 (E44 441390) | 06:36 06:26 18:40 (E115 1150567) | 05:31 05:08
16:52 75 15:38 (E1151150568) | 17:49 25  09:17 (E44 441390) | 18:39 20:32 28 19:08 (EL15 1150567) | 21:21 21:52
20 | 08:26 10:35 (E115 1150569) | 07:36 08:52 (E44 441390) | 06:34 07:00 (E44 441391) | 06:24 18:41 (E115 1150567) | 05:29 05:08
16:54 74 15:39 (E1151150568) | 17:51 24  09:16 (E44441390) | 18:41 6  07:06 (E44 441301) | 20:3¢ 26  19:07 (EL15 1150567) | 21:23 21:52
21| 08:25 10:36 (E115 1150569) | 07:34 08:53 (E44 441390) | 06:32 06:57 (E44 441391) | 06:21 18:42 (E115 1150567) | 05:28 05:08
16:56 72 15:41 (E1151150568) | 17:53 23 090:16 (E44 441390) | 18:42 10  07:07 (E44 441391) | 20:36 23  19:05 (E115 1150567) | 21:24 21:53
22 | 08:24 10:38 (E115 1150569) | 07:32 08:55 (E44 441390) | 06:29 06:55 (E44 441391) | 06:19 18:44 (E115 1150567) | 05:26 05:09
16:57 67 15:42 (E1151150568) | 17:54 19 00:14 (E44 441300) | 18:44 13 07:08 (E44 441391) | 20:37 19 19:03 (EL15 1150567) | 21:26 21:53
23| 08:23 10:40 (E115 1150569) | 07:30 08:56 (E44 441390) | 06:27 06:55 (E44 441391) | 06:17 18:47 (E115 1150567) | 05:25 05:09
16:59 55 15:44 (E1151150568) | 17:56 17  00:13 (44 441300) | 18:46 ~ 14  07:09 (E44 441391) | 20:39 13  19:00 (EL15 1150567) | 21:27 21:53
24| 08:22 10:41 (E115 1150569) | 07:28 08:58 (E44 441390) | 06:25 06:54 (E44 441391) | 06:15 05:24. 05:09
17:01 53 15:44 (E1151150568) | 17:58 11  00:00 (E44 441300) | 18:48 14  07:08 (E44 441391) | 20:41 21:28 21:53
25 | 08:20 10:44 (E115 1150569) | 07:25 06:22 06:54 (E44 441391) | 06:13 05:23 05:09
17:03 49 15:45 (E115 1150568) | 18:00 18:49 14 07:08 (E44 441391) | 20:42 21:30 21:53
26 | 08:19 10:47 (E115 1150569) | 07:23 06:20 06:54 (E44 441391) | 06:11 05:22 05:10
17:04 45  15:46 (E115 1150568) | 18:02 18:51 13 07:07 (E44 441391) | 20:44 21:31 21:53
27| 08:18 1510 (E115 1150568) | 07:21 06:18 06:54 (E44 441391) | 06:09 05:20 05:10
17:06 37 15:47 (E115 1150568) | 18:04 18:53 12 07:06 (E44 441391) | 20:46 21:32 21:53
28| 08:16 15:10 (E115 1150568) | 07:19 06:15 06:56 (E44 441391) | 06:07 05:19 05:11
17:08 37  15:47 (E115 1150568) | 18:05 18:54 8 07:04 (E44 441391) | 20:47 21:34 21:53
29| 08:15 15:10 (E115 1150568) 07:13 06:05 05:18 05:11
17:10 39 15:49 (E115 1150568) 19:56 20:49 21:35 21:53
30 | 08:13 15:09 (E115 1150568) 07:11 06:03 05:17 05:12
17:12 40 15:49 (E115 1150568) 19:58 20:51 21:36 21:53
31| 08:12 15:09 (E115 1150568) 07:08 18:53 (E115 1150567) 05:16
17:13 40 15:49 (E115 1150568) 20:00 12 19:05 (E115 1150567) 21:37
Sonnenscheinstunden | 258 217 367 416 486 499
astr.max.mogl.Beschattung 1949 1146 116 690

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-03 - Schirl 30, 48346 Ostbevern
Annahmen fur 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 1August |September |Oktober INovember |Dezember

1]05:13 05:49 06:39 18:36 (E115 1150567) | 07:28 07:22 08:09 (E44 441387) | 08:13 10:11 (E115 1150569)

21:52 21:20 20:18 37 19:13 (E115 1150567) | 19:09 17:02 72 15:18 (E115 1150568) | 16:22 67 14:54 (WEA 01)

2] 05:13 05:51 06:41 18:36 (E115 1150567) | 07:30 07:24 08:10 (E44 441387) | 08:15 10:11 (E115 1150569)

2152 | 21119 20116 37 19113 (E115 1150567) | 19:06 17:00 72 15:19 (E115 1150568) | 1621 68 14:54 (WEA 01)

3| 05:14 05:52 06:42 18:36 (E115 1150567) | 07:32 07:26 08:11 (E44 441387) | 08:16 10:11 (E115 1150569)

21:52 21:17 20:14 36 19:12 (E115 1150567) | 19:04 16:59 69  15:19 (E115 1150568) | 16:20 69 14:55 (WEA 01)

4 05:15 05:54 06:44 18:36 (E115 1150567) | 07:33 07:28 08:13 (E44 441387) | 08:18 10:11 (E115 1150569)

21:51 21:15 20:11 35 19:11 (E115 1150567) | 19:02 16:57 64 15:20 (E115 1150568) | 16:20 69 14:55 (WEA 01)

500516 | 05:55 06:46 18:37 (E115 1150567) | 07:35 07:30 08:15 (E44 441387) | 08:19 10:12 (E115 1150569)

21:51 21:14 20:09 34 19:11 (E115 1150567) | 18:59 16:55 55  15:20 (E115 1150568) | 16:19 70 14:56 (WEA 01)

6]05:16 | 05:57 06:47 18:36 (E115 1150567) | 07:37 07:31 14:40 (E115 1150568) | 08:20 10:12 (E115 1150569)

21:50 21:12 20:07 33 19:09 (E115 1150567) | 18:57 16:53 40  15:20 (E115 1150568) | 16:19 72 14:57 (WEA 01)

7105:17 05:59 06:49 18:37 (E115 1150567) | 07:38 07:33 14:40 (E115 1150568) | 08:22 10:12 (E115 1150569)

21:50 21:10 20:05 32 19:09 (E115 1150567) | 18:55 16:52 41 15:21 (E115 1150568) | 16:18 72 57 (WEA 01)

8] 05:18 06:00 06:51 18:37 (E115 1150567) | 07:40 07:35 14:40 (E115 1150568) | 08:23 10:13 (E115 1150569)

21:49 | 21:08 20:02 30 19:07 (E115 1150567) | 18:53 16:50 41 15:21 (E115 1150568) | 16:18 72 14:58 (WEA 01)

9] 05:19 06:02 06:52 18:39 (E115 1150567) | 07:42 07:37 14:40 (E115 1150568) | 08:24 10:13 (E115 1150569)

21:48 21:06 20:00 27 19:06 (E115 1150567) | 18:50 16:48 41 15:21 (E115 1150568) | 16:18 72 14:58 (WEA 01)

10 | 05:20 06:03 06:54 18:39 (E115 1150567) | 07:44 07:38 14:40 (E115 1150568) | 08:25 10:14 (E115 1150569)

21:48 21:04 19:58 24 19:03 (E115 1150567) | 18:48 16:47 41 15:21 (E115 1150568) | 16:18 70 14:58 (WEA 01)

11| 05:21 06:05 06:55 18:41 (E115 1150567) | 07:45 07:40 14:41 (E115 1150568) | 08:26 10:14 (E115 1150569)

21:47 21:03 19:55 20  19:01 (E115 1150567) | 18:46 16:45 40  15:21 (E115 1150568) | 16:17 72 14:59 (WEA 01)

120522 | 06:07 06:57 18:44 (E115 1150567) | 07:47 07:42 14:41 (E115 1150568) | 08:27 10:14 (E115 1150569)

21:46 21:01 19:53 14 18:58 (E115 1150567) | 18:44 16:43 40  15:21 (E115 1150568) | 16:17 72 14:59 (WEA 01)

13 05:23 06:08 06:59 07:49 07:44 14:42 (E115 1150568) | 08:28 10:15 (E115 1150569)

21:45 20:59 19:51 18:41 16:42 38 15:20 (E115 1150568) | 16:17 71 15:00 (WEA 01)

14 | 05:24 06:10 07:00 07:50 07:46 14:42 (E115 1150568) | 08:29 10:15 (E115 1150569)

21:44 | 20:57 19:48 18:39 16:40 38 15:20 (E115 1150568) | 16:17 72 15:00 (WEA 01)

15 | 05:26 06:11 07:02 07:46 (E44 441391) | 07:52 07:47 14:42 (E115 1150568) | 08:30 10:16 (E115 1150569)

21:43 | 20:55 19:46 7 07:53 (E44 441391) | 18:37 16:39 37 15:19 (E115 1150568) | 16:17 71 15:01 (WEA 01)

16 | 05:27 06:13 07:04 07:44 (E44 441391) | 07:54 07:49 10:20 (E115 1150569) | 08:31 10:16 (E115 1150569)

21:42 20:53 19:44 11 07:55 (E44 441391) | 18:35 16:38 45 15:19 (E115 1150568) | 16:17 72 15:01 (WEA 01)

17 | 05:28 06:15 07:05 07:42 (E44 441391) | 07:56 09:34 (E44 441390) | 07:51 10:17 (E115 1150569) | 08:32 10:17 (E115 1150569)

21:41 20:51 19:41 13 07:55 (E44 441391) | 18:33 4 09:38 (E44 441390) | 16:36 49  15:18 (E115 1150568) | 16:18 72 - A 01)

1810529 | 06:16 07:07 07:41 (E44 441391) | 07:57 09:29 (E44 441390) | 07:53 10:15 (E115 1150569) | 08:33 10:17 (E115 1150569)

21:40 20:49 19:39 14 07:55 (E44 441391) | 18:30 13 09:42 (E44 441390) | 16:35 53  15:18 (E115 1150568) | 16:18 71 :02 (WEA 01)

19 | 05:31 06:18 18:56 (E115 1150567) | 07:08 07:41 (E44 441391) | 07:59 09:26 (E44 441390) | 07:54 10:14 (E115 1150569) | 08:33 10:18 (E115 1150569)

21:39 20:47 6 19:02 (E115 1150567) | 19:37 15 07:56 (E44 441391) | 18:28 18 09:44 (E44 441390) | 16:34 55  15:18 (E115 1150568) | 16:18 70 15:02 (WEA 01)

20 | 05:32 06:20 18:52 (E115 1150567) | 07:10 07:40 (E44 441391) | 08:01 09:25 (E44 441390) | 07:56 10:13 (E115 1150569) | 08:34 10:18 (E115 1150569)

21:38 20:44 15 19:07 (E115 1150567) | 19:34 14 07:54 (E44 441391) | 18:26 20 09:45 (E44 441390) | 16:32 67  15:17 (E115 1150568) | 16:19 72 15:03 (WEA 01)

21 05:33 06:21 18:48 (E115 1150567) | 07:12 07:41 (E44 441391) | 08:03 09:24 (E44 441390) | 07:58 10:13 (E115 1150569) | 08:34 10:18 (E115 1150569)

2137|2042 20 19:08 (E1151150567) | 19:32 13 07:54 (E44441391) | 18:24 22 09:46 (E44441300) | 16:31 71  15:17 (EL151150568) [ 16:19 72 15:03 (WEA 01)

22 | 05:35 06:23 18:47 (E115 1150567) | 07:13 07:42 (E44 441391) | 08:04 09:23 (E44 441390) | 07:59 10:12 (E115 1150569) | 08:35 10:19 (E115 1150569)

21:35 20:40 23 19:10 (E115 1150567) | 19:30 11 07:53 (E44 441391) | 18:22 24 09:47 (E44 441390) | 16:30 74 15:16 (E115 1150568) | 16:19 72 15:04 (WEA 01)

23| 05:36 06:24 18:44 (E115 1150567) | 07:15 07:42 (E44 441391) | 08:06 09:22 (E44 441390) | 08:01 10:11 (E115 1150569) | 08:36 10:19 (E115 1150569)

21:34 20:38 27 19:11 (E115 1150567) | 19:27 8 07:50 (E44 441391) | 18:20 26 09:48 (E44 441390) | 16:29 75  15:14 (E115 1150568) | 16:20 72 :04 (WEA 01)

2410537 | 06:26 18:43 (E115 1150567) | 07:17 08:08 00:16 (E44 441387) | 08:03 10:11 (E115 1150569) | 08:36 10:19 (E115 1150569)

21:33 20:36 29  19:12 (E115 1150567) | 19:25 18:18 40  16:06 (E115 1150568) | 16:28 75  15:13 (E115 1150568) | 16:20 72 15:04 (WEA 01)

25| 05:39 06:28 18:41 (E115 1150567) | 07:18 07:10 08:13 (E44 441387) | 08:04 10:11 (E115 1150569) | 08:36 10:21 (E115 1150569)

21:31 20:34 31 19:12 (E115 1150567) | 19:23 17:16 52 15:10 (E115 1150568) | 16:27 75  15:12 (E115 1150568) | 16:21 70 :05 (WEA 01)

26 | 05:40 06:29 18:41 (E115 1150567) | 07:20 07:11 08:12 (E44 441387) | 08:06 10:11 (E115 1150569) | 08:37 10:21 (E115 1150569)

21:30 20:32 32 19:13 (E115 1150567) | 19:20 17:14 60  15:13 (E115 1150568) | 16:26 74 15:11 (E115 1150568) | 16:22 72 (WEA 01)

27| 05:42 06:31 18:39 (E115 1150567) | 07:22 07:13 08:10 (E44 441387) | 08:07 10:10 (E115 1150569) | 08:37 10:21 (E115 1150569)

2128|2029 34 19:13 (E115 1150567) | 19:18 1712 64 15:13 (F1151150568) | 16:25 71 15:08 (E115 1150568) [ 16:23 72 15:06 (WEA 01)

28 | 05:43 06:33 18:39 (E115 1150567) | 07:23 07:15 08:09 (E44 441387) | 08:09 10:10 (E115 1150569) | 08:37 10:22 (E115 1150569)

21:27 20:27 35 19:14 (E115 1150567) | 19:16 17:10 67  15:15 (E115 1150568) | 16:24 64 14:52 (WEA 01) | 16:23 70 15:06 (WEA 01)

29 | 05:45 06:34 18:38 (E115 1150567) | 07:25 07:17 08:09 (E44 441387) | 08:10 10:11 (E115 1150569) | 08:37 10:22 (E115 1150569)

21:25 20:25 36  19:14 (E115 1150567) | 19:13 17:08 70  15:16 (E115 1150568) | 16:23 65 14:53 (WEA 01) | 16:24 72 15:07 (WEA 01)

30]05:46 | 06:36 18:37 (E115 1150567) | 07:27 07:19 08:00 (E44 441387) | 08:12 10:10 (E115 1150569) | 08:37 10:22 (E115 1150569)

21:24 20:23 36  19:13 (E115 1150567) | 19:11 17:06 72 15:17 (E115 1150568) | 16:22 67 14:53 (WEA 01) | 16:25 72 15: A 01)

31]05:48 | 06:37 18:37 (E115 1150567) 07:20 08:00 (E44 441387) 08:37 10:23 (E115 1150569)

21:22 20:20 37  19:14 (E115 1150567) 17:04 73 15:18 (E115 1150568) 16:26 72 15:08 (WEA 01)

Sonnenscheinstunden | 502 454 381 331 266 243

astr.max.mogl.Beschattung 361 465 625 1709 2204

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-04 - Schirl 30a, 48346 Ostbevern
Annahmen fur 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 IMérz 1April IMai 1Juni
1]08:37 10:21 (E115 1150569) | 08:10 15:12 (E115 1150568) | 07:17 | 07:06 106:01 | 05:16
|16:27 72 15:10 (WEAO1) [ 17:15 40  15:52 (E115 1150568) | 18:07 ] 20:01 ]20:52 | 21:38
2 08:37 10:21 (E115 1150569) | 08:09 15:12 (E115 1150568) | 07:15 ] 07:04 18:57 (E115 1150567) | 05:59 | 05:15
16:28 72 15:11 (WEAO1) [ 17:17 40 1552 (E115 1150568) | 18:09 20:03 10 19:07 (E115 1150567) | 20:54 21:40
3108:37 10:21 (E115 1150569) | 08:07 1512 (E115 1150568) | 07:12 07:01 18:53 (E115 1150567) | 05:57 05:14
16:30 73 15:11 (WEA 01) | 17:19 41 15:53 (E115 1150568) | 18:11 20:05 18 19:11 (E115 1150567) | 20:56 21:41
4| 08:37 10:22 (E115 1150569) | 08:06 15:12 (E115 1150568) | 07:10 06:59 18:51 (E115 1150567) | 05:55 05:13
16:31 72 15:11 (WEA 01) | 17:21 42 15:54 (E115 1150568) | 18:13 20:06 22 19:13 (E115 1150567) | 20:57 21:42
5] 08:37 10:23 (E115 1150569) | 08:04 15:12 (E115 1150568) | 07:08 06:57 18:49 (E115 1150567) | 05:53 05:13
1632 72 15:12 (WEAO1) [ 17:23 42  15:54 (E115 1150568) | 18:14 20:08 26 19:15 (E115 1150567) | 20:59 21:43
6] 08:36 10:22 (E115 1150569) | 08:02 1512 (E115 1150568) | 07:06 06:55 18:47 (E115 1150567) | 05:52 05:12
16:33 73 15:12 (WEA 01) | 17:25 42 15:54 (E115 1150568) | 18:16 20:10 28 19:15 (E115 1150567) | 21:01 21:44
7] 08:36 10:23 (E115 1150569) | 08:01 15:12 (E115 1150568) | 07:04 06:52 18:45 (E115 1150567) | 05:50 05:11
16:34 73 15:13 (WEA 01) | 17:26 41 15:53 (E115 1150568) | 18:18 20:12 31 19:16 (E115 1150567) | 21:02 21:45
808:36 10:23 (E115 1150569) | 07:59 15:12 (E115 1150568) | 07:01 06:50 18:45 (E115 1150567) | 05:48 05:11
16:36 73 15:13 (WEAO1) [ 17:28 41 1553 (E115 1150568) | 18:20 20:13 32 19:17 (E115 1150567) | 21:04 21:45
9 08:35 10:24 (E115 1150569) | 07:57 08:39 (E44 441387) | 06:59 06:48 18:44 (E115 1150567) | 05:46 05:10
16:37 71 15:13 (WEA 01) | 17:30 47 15:53 (E115 1150568) | 18:21 20:15 34 19:18 (E115 1150567) | 21:06 21:46
10 | 08:35 10:25 (E115 1150569) | 07:55 08:37 (E44 441387) | 06:57 06:46 18:42 (E115 1150567) | 05:45 05:10
16:38 71 15:14 (WEA 01) | 17:32 56 15:53 (E115 1150568) | 18:23 20:17 35 19:17 (E115 1150567) | 21:07 21:47
11| 08:34 10:25 (E115 1150569) | 07:53 08:36 (E44 441387) | 06:55 06:43 18:42 (E115 1150567) | 05:43 05:09
|16:40 71 15:14 (WEAO1) [ 17:34 65 1552 (E115 1150568) | 18:25 |20:18 36 19:18 (E1151150567) | 21:09 | 21:48
12 | 08:33 10:25 (E115 1150569) | 07:52 08:35 (E44 441387) | 06:52 06:41 18:41 (E115 1150567) | 05:41 05:09
16:41 70 15:14 (WEA 01) | 17:36 68 15:52 (E115 1150568) | 18:27 20:20 37 19:18 (E115 1150567) | 21:11 21:49
13| 08:33 10:26 (E115 1150569) | 07:50 08:34 (E44 441387) | 06:50 06:39 18:41 (E115 1150567) | 05:40 05:09
16:43 69 15:14 (WEA 01) | 17:38 68 15:51 (E115 1150568) | 18:29 20:22 37 19:18 (E115 1150567) | 21:12 21:49
14 | 08:32 10:26 (E115 1150569) | 07:48 08:34 (E44 441387) | 06:48 06:37 18:41 (E115 1150567) | 05:38 05:09
|16:44 68 15:14 (WEAO1) [ 17:40 68  15:50 (E115 1150568) | 18:30 |20:24 37 19:18 (E1151150567) | 21:14 | 21:50
15 | 08:31 10:27 (E115 1150569) | 07:46 08:34 (E44 441387) | 06:45 06:34 18:40 (E115 1150567) | 05:36 05:08
16:46 66 15:14 (WEA 01) | 17:41 66 15:49 (E115 1150568) | 18:32 20:25 37 19:17 (E115 1150567) | 21:15 21:50
16 | 08:30 10:28 (E115 1150569) | 07:44 08:34 (E44 441387) | 06:43 06:32 18:40 (E115 1150567) | 05:35 05:08
16:47 65 15:14 (WEA 01) | 17:43 64 15:48 (E115 1150568) | 18:34 20:27 36 19:16 (E115 1150567) | 21:17 21:51
17 | 08:29 10:28 (E115 1150569) | 07:42 08:35 (E44 441387) | 06:41 06:30 18:41 (E115 1150567) | 05:33 05:08
|16:49 64 15:14 (WEAO1) [ 17:45 61  15:46 (E115 1150568) | 18:35 |20:29 35 19:16 (E1151150567) | 21:18 | 2L:51
18 | 08:28 10:29 (E115 1150569) | 07:40 08:35 (E44 441387) | 06:38 06:28 18:41 (E115 1150567) | 05:32 05:08
16:51 71 15:34 (E115 1150568) | 17:47 56 15:44 (E115 1150568) | 18:37 20:30 34 19:15 (E115 1150567) | 21:20 21:52
19 | 08:27 10:30 (E115 1150569) | 07:38 08:37 (E44 441387) | 06:36 06:26 18:41 (E115 1150567) | 05:31 05:08
16:52 74 15:37 (E115 1150568) | 17:49 48 15:41 (E115 1150568) | 18:39 20:32 34 19:15 (E115 1150567) | 21:21 21:52
20 | 08:26 10:30 (E115 1150569) | 07:36 08:39 (E44 441387) | 06:34 06:24 18:42 (E115 1150567) | 05:29 05:08
|16:54 75  15:38 (E1151150568) | 17:51 34  15:35 (E115 1150568) | 18:41 |20:34 32 19:14 (E1151150567) | 21:23 | 21:52
21 08:25 10:31 (E115 1150569) | 07:34 08:43 (E44 441390) | 06:32 06:21 18:43 (E115 1150567) | 05:28 05:08
16:56 75 15:41 (E115 1150568) | 17:53 27 09:10 (E44 441390) | 18:42 20:36 30 19:13 (E115 1150567) | 21:24 21:53
22| 08:24 10:33 (E115 1150569) | 07:32 08:43 (E44 441390) | 06:29 06:55 (E44 441391) | 06:19 18:44 (E115 1150567) | 05:26 05:09
16:57 72 15:42 (E115 1150568) | 17:54 27 09:10 (E44 441390) | 18:44 4 06:59 (E44 441391) | 20:37 28 19:12 (E115 1150567) | 21:26 21:53
23 08:23 10:34 (E115 1150569) | 07:30 08:44 (E44 441390) | 06:27 06:52 (E44 441391) | 06:17 18:45 (E115 1150567) | 05:25 05:09
|16:50 70  15:44 (E115 1150568) | 17:56 25  09:09 (E44 441390) | 18:46 10  07:02 (E44 441391) [ 20:39 25  19:10 (E115 1150567) | 21:27 | 21:53
24| 08:22 10:35 (E115 1150569) | 07:28 08:43 (E44 441390) | 06:25 06:50 (E44 441391) | 06:15 18:46 (E115 1150567) | 05:24 05:09
17:01 63 15:45 (E115 1150568) | 17:58 25 09:08 (E44 441390) | 18:48 12 07:02 (E44 441391) | 20:41 23 19:09 (E115 1150567) | 21:28 21:53
25| 08:20 10:37 (E115 1150569) | 07:25 08:44 (E44 441390) | 06:22 06:49 (E44 441391) | 06:13 18:48 (E115 1150567) | 05:23 05:09
17:03 56 15:47 (E115 1150568) | 18:00 23 09:07 (E44 441390) | 18:49 14 07:03 (E44 441391) | 20:42 18 19:06 (E115 1150567) | 21:30 21:53
26 | 08:19 10:38 (E115 1150569) | 07:23 08:45 (E44 441390) | 06:20 06:49 (E44 441391) | 06:11 18:51 (E115 1150567) | 05:22 05:10
|17:04 54  15:47 (E115 1150568) | 18:02 21 09:06 (E44 441390) | 18:51 14  07:03 (E44 441391) | 20:44 12 19:03 (E115 1150567) | 21:31 | 21:53
27| 08:18 10:41 (E115 1150569) | 07:21 08:47 (E44 441390) | 06:18 06:48 (E44 441391) | 06:09 05:20 05:10
17:06 51 15:49 (E115 1150568) | 18:04 17 09:04 (E44 441390) | 18:53 14 07:02 (E44 441391) | 20:46 21:32 21:53
28| 08:16 10:44 (E115 1150569) | 07:19 08:50 (E44 441390) | 06:15 06:48 (E44 441391) | 06:07 05:19 05:11
17:08 46 15:49 (E115 1150568) | 18:05 11 09:01 (E44 441390) | 18:54 14 07:02 (E44 441391) | 20:47 21:34 21:53
29 | 08:15 15:13 (E115 1150568) 07:13 07:49 (E44 441391) | 06:05 05:18 05:11
|17:10 37 15:50 (E115 1150568) | |19:56 12 08:01 (E44 441391) | 20:49 |21:35 | 21:53
30 | 08:13 15:12 (E115 1150568 07:11 07:50 (E44 441391) | 06:03 05:17 05:12
17:12 39 15:51 (E115 1150568 19:58 9 07:59 (E44 441391) | 20:51 21:36 21:53
31| 08:12 15:12 (E115 1150568, 07:08 07:53 (E44 441391) 05:16
17:13 39 15:51 (E115 1150568) 20:00 2 07:55 (E44 441391) 21:37
Sonnenscheinstunden | 258 217 367 416 486 499
astr.max.mdgl.Beschattung | 2017 | 1206 | 105 | 727 | |

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-04 - Schirl 30a, 48346 Ostbevern
Annahmen fur 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 1August |September |Oktober INovember |Dezember

1]05:13 05:49 06:39 18:41 (E115 1150567) | 07:28 07:22 08:07 (E44 441387) | 08:13 10:07 (E115 1150569)

21:52 21:20 20:18 36 19:17 (E115 1150567) | 19:09 17:02 52 15:22 (E115 1150568) | 16:22 71 (WEA 01)

2] 05:13 05:51 06:41 18:41 (E115 1150567) | 07:30 07:24 08:09 (E44 441387) | 08:15 10:07 (E115 1150569)

2152 | 21119 20:16 35 19:16 (E115 1150567) | 19:06 17:00 48 15:23 (E115 1150568) | 16:21 71 14:56 (WEA 01)

3| 05:14 05:52 06:42 18:41 (E115 1150567) | 07:32 07:26 14:42 (E115 1150568) | 08:16 10:08 (E115 1150569)

21:52 21:17 20:14 34 19:15 (E115 1150567) | 19:04 16:59 41 15:23 (E115 1150568) | 16:20 71 14:57 (WEA 01)

4 05:15 05:54 06:44 18:42 (E115 1150567) | 07:33 07:28 14:42 (E115 1150568) | 08:18 10:08 (E115 1150569)

21:51 21:15 20:11 32 19:14 (E115 1150567) | 19:02 16:57 41 15:23 (E115 1150568) | 16:20 72 14:57 (WEA 01)

500516 | 05:55 06:46 18:43 (E115 1150567) | 07:35 07:30 14:42 (E115 1150568) | 08:19 10:08 (E115 1150569)

21:51 21:14 20:09 30  19:13 (E115 1150567) | 18:59 16:55 41 15:23 (E115 1150568) | 16:19 73 14: A 01)

6]05:16 | 05:57 06:47 18:43 (E115 1150567) | 07:37 07:31 14:42 (E115 1150568) | 08:20 10:09 (E115 1150569)

21:50 21:12 20:07 28 19:11 (E115 1150567) | 18:57 16:53 41 15:23 (E115 1150568) | 16:19 72 14:58 (WEA 01)

7105:17 05:59 06:49 18:44 (E115 1150567) | 07:38 07:33 14:42 (E115 1150568) | 08:22 10:09 (E115 1150569)

21:50 21:10 20:05 26 19:10 (E115 1150567) | 18:55 16:52 41 15:23 (E115 1150568) | 16:18 72 58 (WEA 01)

8] 05:18 06:00 06:51 18:45 (E115 1150567) | 07:40 07:35 14:42 (E115 1150568) | 08:23 10:10 (E115 1150569)

21:49 | 21:08 20:02 22 19:07 (E115 1150567) | 18:53 16:50 41 15:23 (E115 1150568) | 16:18 73 15:00 (WEA 01)

9] 05:19 06:02 06:52 18:47 (E115 1150567) | 07:42 07:37 14:43 (E115 1150568) | 08:24 10:10 (E115 1150569)

21:48 21:06 20:00 18  19:05 (E115 1150567) | 18:50 16:48 40 15:23 (E115 1150568) | 16:18 72 15:00 (WEA 01)

10 | 05:20 06:03 06:54 18:50 (E115 1150567) | 07:44 07:38 14:43 (E115 1150568) | 08:25 10:10 (E115 1150569)

21:48 21:04 19:58 11 19:01 (E115 1150567) | 18:48 16:47 40  15:23 (E115 1150568) | 16:18 73 15:00 (WEA 01)

11]0521 | 06:05 06:55 07:45 07:40 14:44 (E115 1150568) | 08:26 10:11 (E115 1150569)

21:47 21:03 19:55 18:46 16:45 39 15:23 (E115 1150568) | 16:17 72 15:00 (WEA 01)

120522 | 06:07 06:57 07:47 07:42 14:44 (E115 1150568) | 08:27 10:11 (E115 1150569)

21:46 21:01 19:53 18:44 16:43 39 15:23 (E115 1150568) | 16:17 73 - A 01)

13 05:23 06:08 06:59 07:41 (E44 441391) | 07:49 09:25 (E44 441390) | 07:44 14:45 (E115 1150568) | 08:28 10:11 (E115 1150569)

21:45 20:59 19:51 9 07:50 (E44 441391) | 18:41 6 09:31 (E44 441390) | 16:42 37 15:22 (E115 1150568) | 16:17 73 15:01 (WEA 01)

14 | 05:24 06:10 07:00 07:40 (E44 441391) | 07:50 09:21 (E44 441390) | 07:46 10:17 (E115 1150569) | 08:29 10:12 (E115 1150569)

21:44 | 20:57 19:48 11 O7:51(E44441391) [18:39 14 09:35 (E44441300) [16:40 46 15:22 (E1151150568) | 16:17 73 15:02 (WEA 01)

15 | 05:26 06:11 07:02 07:38 (E44 441391) | 07:52 09:19 (E44 441390) | 07:47 10:13 (E115 1150569) | 08:30 10:13 (E115 1150569)

21:43 | 20:55 19:46 13 O7:51(E44441391) [18:37 18 09:37 (E44441390) [16:39 51  15:21 (E115 1150568) | 16:17 72 15:02 (WEA 01)

16 | 05:27 06:13 19:02 (E115 1150567) | 07:04 07:37 (E44 441391) | 07:54 09:17 (E44 441390) | 07:49 10:11 (E115 1150569) | 08:31 10:13 (E115 1150569)

21:42 20:53 3 19:05 (E115 1150567) | 19:44 15 07:52 (E44 441391) | 18:35 21 09:38 (E44 441390) | 16:38 54 15:20 (E115 1150568) | 16:17 72 15:03 (WEA 01)

170528 | 06:15 18:57 (E115 1150567) | 07:05 07:36 (E44 441391) | 07:56 00:16 (E44 441390) | 07:51 10:10 (E115 1150569) | 08:32 10:14 (E115 1150569)

21:41 20:51 14 19:11 (E115 1150567) | 19:41 15 07:51 (E44 441391) | 18:33 23 09:39 (E44 441390) | 16:36 56  15:20 (E115 1150568) | 16:18 72 - A 01)

1810529 | 06:16 18:54 (E115 1150567) | 07:07 07:37 (E44 441391) | 07:57 09:15 (E44 441390) | 07:53 10:09 (E115 1150569) | 08:33 10:14 (E115 1150569)

21:40 20:49 19  19:13 (E115 1150567) | 19:39 14 07:51 (E44 441391) | 18:30 25 09:40 (E44 441390) | 16:35 63  15:19 (E115 1150568) | 16:18 71 :03 (WEA 01)

19 | 05:31 06:18 18:52 (E115 1150567) | 07:08 07:37 (E44 441391) | 07:59 09:14 (E44 441390) | 07:54 10:08 (E115 1150569) | 08:33 10:14 (E115 1150569)

21:39 20:47 22 19:14 (E115 1150567) | 19:37 13 07:50 (E44 441391) | 18:28 26 09:40 (E44 441390) | 16:34 70  15:18 (E115 1150568) | 16:18 72 15:04 (WEA 01)

20 | 05:32 06:20 18:50 (E115 1150567) | 07:10 07:37 (E44 441391) | 08:01 09:13 (E44 441390) | 07:56 10:08 (E115 1150569) | 08:34 10:15 (E115 1150569)

21:38 20:44 26 19:16 (E115 1150567) | 19:34 11 07:48 (E44 441391) | 18:26 27 09:40 (E44 441390) | 16:32 72 15:17 (E115 1150568) | 16:19 72 15:05 (WEA 01)

21 05:33 06:21 18:48 (E115 1150567) | 07:12 07:40 (E44 441391) | 08:03 09:13 (E44 441390) | 07:58 10:07 (E115 1150569) | 08:34 10:15 (E115 1150569)

2137|2042 29 19:17 (E1151150567) [ 19:32 6  07:46 (E44441391) | 18:24 28 09:41 (E44441300) | 16:31 75  15:17 (EL151150568) [ 16:19 72 15:05 (WEA 01)

22 | 05:35 06:23 18:47 (E115 1150567) | 07:13 08:04 09:08 (E44 441387) | 07:59 10:07 (E115 1150569) | 08:35 10:16 (E115 1150569)

21:35 20:40 31 19:18 (E115 1150567) | 19:30 18:22 42 16:09 (E115 1150568) | 16:30 75  15:15 (E115 1150568) | 16:19 72 15:06 (WEA 01)

2310536 | 06:24 18:46 (E115 1150567) | 07:15 08:06 00:07 (E44 441387) | 08:01 10:06 (E115 1150569) | 08:36 10:16 (E115 1150569)

21:34 20:38 32 19:18 (E115 1150567) | 19:27 18:20 52  16:13 (E115 1150568) | 16:29 74 15:13 (E115 1150568) | 16:20 72 :06 (WEA 01)

2410537 | 06:26 18:45 (E115 1150567) | 07:17 08:08 0:06 (E44 441387) | 08:03 10:06 (E115 1150569) | 08:36 10:16 (E115 1150569)

21:33 20:36 34 19:19 (E115 1150567) | 19:25 18:18 56  16:15 (E115 1150568) | 16:28 72 15:11 (E115 1150568) | 16:20 72 15:06 (WEA 01)

25| 05:39 06:28 18:44 (E115 1150567) | 07:18 07:10 08:05 (E44 441387) | 08:04 10:06 (E115 1150569) | 08:36 10:18 (E115 1150569)

21:31 20:34 34 19:18 (E115 1150567) | 19:23 17:16 62 15:17 (E115 1150568) | 16:27 63 4:52 (WEA 01) | 16:21 71 :07 (WEA 01)

26 | 05:40 06:29 18:43 (E115 1150567) | 07:20 07:11 08:05 (E44 441387) | 08:06 10:07 (E115 1150569) | 08:37 10:18 (E115 1150569)

21:30 20:32 36 19:19 (E115 1150567) | 19:20 17:14 64 15:19 (E115 1150568) | 16:26 64 14:53 (WEA 01) | 16:22 72 (WEA 01)

27| 05:42 06:31 18:42 (E115 1150567) | 07:22 07:13 08:03 (E44 441387) | 08:07 10:06 (E115 1150569) | 08:37 10:18 (E115 1150569)

2128 |20:29 36 19:18 (E115 1150567) | 19:18 17:12 67 15119 (115 1150568) | 16:25 66 14:53 (WEAO1) [ 16:23 73 15:08 (WEA 01)

28 | 05:43 06:33 18:42 (E115 1150567) | 07:23 07:15 08:04 (E44 441387) | 08:09 10:06 (E115 1150569) | 08:37 10:18 (E115 1150569)

21:27 20:27 37 19:19 (E115 1150567) | 19:16 17:10 68  15:20 (E115 1150568) | 16:24 68 14:54 (WEA 01) | 16:23 72 15:08 (WEA 01)

29 | 05:45 06:34 18:42 (E115 1150567) | 07:25 07:17 08:04 (E44 441387) | 08:10 10:07 (E115 1150569) | 08:37 10:19 (E115 1150569)

21:25 20:25 37 19:19 (E115 1150567) | 19:13 17:08 69  15:21 (E115 1150568) | 16:23 69 14:55 (WEA 01) | 16:24 72 15:08 (WEA 01)

30]05:46 | 06:36 18:41 (E115 1150567) | 07:27 07:19 08:05 (E44 441387) | 08:12 10:06 (E115 1150569) | 08:37 10:19 (E115 1150569)

21:24 20:23 37  19:18 (E115 1150567) | 19:11 17:06 66  15:21 (E115 1150568) | 16:22 70 14:55 (WEA 01) | 16:25 72 15: A 01)

31]05:48 | 06:37 18:41 (E115 1150567) 07:20 08:05 (E44 441387) 08:37 10:20 (E115 1150569)

21:22 20:20 37 19:18 (E115 1150567) 17:04 65  15:22 (E115 1150568) 16:26 72 15:09 (WEA 01)

Sonnenscheinstunden | 502 454 381 331 266 243

astr.max.mogl.Beschattung 464 379 799 1649 2234

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-05 - Schirl 27, 48346 Ostbevern
Annahmen fur 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 1Juni
1| 08:37 10:49 (E115 1150569) | 08:10 11:15 (E115 1150569) 08:49 (E44 441390) | 07:06 06:01 19:14 (E115 1150567) | 05:16
16:27 63 (WEA 01) | 17:15 35 15:47 (WEA 01) 67 16:30 (E115 1150568) | 20:01 20:52 7 19:21 (E115 1150567) | 21:38
2| 08:37 10:49 (E115 1150569) | 08:09 15:26 (WEA 01) 08:48 (E44 441390) | 07:04 05:59 05:15
16:28 65 15:35 (WEAO1) | 17:17 20 15:46 (WEA 01) 66 16:29 (E115 1150568) | 20:03 20:54. 21:40
3| 08:37 10:49 (E115 1150569) | 08:07 15:28 (WEA 01) 08:48 (E44 441390) | 07:01 05:57 05:14
16:30 67 15:36 (WEA 01) | 17:19 16 15:44 (WEA 01) 62 16:27 (E115 1150568) | 20:05 20:56 21:41
4 08:37 10:50 (E115 1150569) | 08:06 15:31 (WEA 01) 08:47 (E44 441390) | 06:59 07:30 (E44 441391) | 05:55 06:27 (E44 441389) | 05:13
16:31 67 :37 (WEA 01) | 17:21 10 15:41 (WEA 01) 58  16:24 (E115 1150568) | 20:06 4 07:34 (E44 441391) | 20:57 6 06:33 (E44 441389) | 21:42
5| 08:37 10:50 (E115 1150569) | 08:04 08:46 (E44 441390) | 06:57 07:27 (E44 441391) | 0553 06:25 (E44 441389) | 05:13
16:32 69 15:39 (WEA 01) | 17:23 a4 09:30 (E44 441390) | 20:08 10 07:37 (E44 441391) | 20:59 9 06:34 (E44 441389) | 21:43
6]08:36 10:50 (E115 1150569) | 08:02 08:46 (E44 441390) | 06:55 07:24 (E44 441391) | 05:52 06:25 (E44 441389) | 05:12
16:33 70 15:39 (WEA 01) | 17:25 44 09:30 (E44 441390) | 20:10 14 07:38 (E44 441391) | 21:01 11 06:36 (E44 441389) | 21:44
7108:36 10:51 (E115 1150569) | 08:01 16:12 (E115 1150568) 08:46 (E44 441390) | 06:52 07:23 (E44 441391) | 05:50 06:24 (E44 441389) | 05:11
16:34 70 0 (WEA 01) | 17:26 10  16:22 (E115 1150568) 44 09:30 (E44 441390) | 20:12 16 07:39 (E44 441391) | 21:02 12 06:36 (E44 441389) | 21:45
8 08:36 10:51 (E115 1150569) | 07:59 16:09 (E115 1150568) 08:45 (E44 441390) | 06:50 07:22 (E44 441391) | 05:48 06:23 (E44 441389) | 05:11
16:36 72 1541 (WEAO1) [17:28 17 16126 (E115 1150568) 44 0929 (E44441300) | 20:13 17 07:39 (E44441301) | 21:04 13 06:36 (44 441389) | 21:45
9] 08:35 10:51 (E115 1150569) | 07:57 16:06 (E115 1150568) 08:45 (E44 441390) | 06:48 07:22 (E44 441391) | 05:46 06:23 (E44 441389) | 05:10
16:37 73 15:42 (WEA 01) | 17:30 22 16:28 (E115 1150568) a4 09:29 (E44 441390) | 20:15 25  19:27 (E115 1150567) | 21:06 14 06:37 (E44 441389) | 21:46
10 | 08:35 10:52 (E115 1150569) | 07:55 16:05 (E115 1150568) 08:46 (E44 441390) | 06:46 07:21 (E44 441391) | 05:45 06:23 (E44 441389) | 05:10
16:38 74 ¥ EA 01) | 17:32 25  16:30 (E115 1150568) a2 09:28 (E44 441390) | 20:17 32 19:29 (E115 1150567) | 21:07 13 06:36 (E44 441389) | 21:47
11| 08:34 10:53 (E115 1150569) | 07:53 16:03 (E115 1150568) 08:46 (E44 441390) | 06:43 07:21 (E44 441391) | 05:43 06:23 (E44 441389) | 05:09
16:40 75 :44 (WEA 01) | 17:34 28  16:31 (E115 1150568) a2 09:28 (E44 441390) | 20:18 37 19:32 (E115 1150567) | 21:09 14 06:37 (E44 441389) | 21:48
12 | 08:33 10:53 (E115 1150569) | 07:52 16:02 (E115 1150568) 08:46 (E44 441390) | 06:41 07:21 (E44 441391) | 05:41 06:23 (E44 441389) | 05:09
16:41 75 15:44 (WEA 01) | 17:36 30  16:32 (E115 1150568) 40 09:26 (E44 441390) | 20:20 39  19:33 (E115 1150567) | 21:11 13 06:36 (E44 441389) | 21:49
13 | 08:33 10:53 (E115 1150569) | 07:50 16:01 (E115 1150568) 08:46 (E44 441390) | 06:39 07:22 (E44 441391) | 05:40 06:24 (E44 441389) | 05:09
16:43 76 15:45 (WEA 01) | 17:38 32 16:33 (E115 1150568) 39 09:25 (E44 441390) | 20:22 40 19:34 (E115 1150567) | 21:12 12 06:36 (E44 441389) | 21:49
14 | 08:32 10:54 (E115 1150569) | 07:48 08:41 (E44 441387) 08:47 (E44 441390) | 06:37 07:23 (E44 441391) | 05:38 06:25 (E44 441389) | 05:09
16:44 76 15:46 (WEAO1) [17:40 43  16:34 (E115 1150568) 37 09:24 (E44441390) | 20:24 40 19:35 (E1151150567) | 21:14 9 06:34 (E44 441389) | 21:50
15 | 08:31 10:54 (E115 1150569) | 07:46 08:38 (E44 441387) 08:47 (E44 441390) | 06:34 07:24 (E44 441391) | 05:36 06:27 (E44 441389) | 05:08
16:46 76 15:46 (WEAO1) [17:41 50  16:35 (E115 1150568) 35 09:22(E44441390) | 20:25 37 19:35 (E1151150567) | 21:15 6  06:33 (E44 441389) | 21:50
16 | 08:30 10:55 (E115 1150569) | 07:44 08:37 (E44 441387) 08:49 (E44 441390) | 06:32 19:05 (E115 1150567) | 05:35 05:08
16:47 76 15:47 (WEA 01) | 17:43 53  16:35 (E115 1150568) 32 09:21 (E44 441390) | 20:27 30  19:35 (E115 1150567) | 21:17 21:51
17 | 08:29 10:55 (E115 1150569) | 07:42 08:36 (E44 441387) 08:50 (E44 441390) | 06:30 19:04 (E115 1150567) | 05:33 05:08
16:49 78 15:48 (WEA 01) | 17:45 56  16:36 (E115 1150568) 29 09:19 (E44 441390) | 20:29 31 19:35 (E115 1150567) | 21:18 21:51
18 | 08:28 10:56 (E115 1150569) | 07:40 08:35 (E44 441387) 08:51 (E44 441390) | 06:28 19:04 (E115 1150567) | 05:32 05:08
16:51 77 :48 (WEA 01) | 17:47 59  16:36 (E115 1150568) 25 09:16 (E44 441390) | 20:30 32 19:36 (E115 1150567) | 21:20 21:52
19 | 08:27 10:57 (E115 1150569) | 07:38 08:35 (E44 441387) 08:54 (E44 441390) | 06:26 19:04 (E115 1150567) | 05:31 05:08
16:52 76 15:49 (WEA 01) | 17:49 61  16:37 (E115 1150568) 19 09:13 (E44 441390) | 20:32 32 19:36 (E115 1150567) | 21:21 21:52
20 | 08:26 10:57 (E115 1150569) | 07:36 08:34 (E44 441387) 08:59 (E44 441390) | 06:24 19:04 (E115 1150567) | 05:29 05:08
16:54 76 15:49 (WEA 01) | 17:51 62 16:37 (E115 1150568) 9 09:08 (E44 441390) | 20:34 31 19:35 (E115 1150567) | 21:23 21:52
21| 08:25 10:58 (E115 1150569) | 07:34 08:34 (E44 441387) 06:21 19:04 (E115 1150567) | 05:28 05:08
16:56 74 15:49 (WEAO1) [17:53 75  16:37 (E115 1150568) 20:36 31 19:35 (E115 1150567) | 21:24 21:53
22 | 08:24 10:59 (E115 1150569) | 07:32 08:35 (E44 441387) 06:19 19:04 (E115 1150567) | 05:26 05:09
16:57 74 15:50 (WEA 01) | 17:54 81  16:37 (E115 1150568) 20:37 31 19:35 (E115 1150567) | 21:26 21:53
23| 08:23 11:00 (E115 1150569) | 07:30 08:35 (E44 441387) 06:17 19:04 (E115 1150567) | 05:25 05:09
16:59 72 15:50 (WEA 01) | 17:56 85  16:37 (E115 1150568) 20:39 30  19:34 (E115 1150567) | 21:27 21:53
24| 08:22 11:00 (E115 1150569) | 07:28 08:34 (E44 441387) 06:15 19:04 (E115 1150567) | 05:24 05:09
17:01 71 15:50 (WEA 01) | 17:58 87  16:35 (E115 1150568) 20:41 29  19:33 (E115 1150567) | 21:28 21:53
25 | 08:20 11:02 (E115 1150569) | 07:25 08:35 (E44 441387) 06:13 19:05 (E115 1150567) | 05:23 05:09
17:03 68 15:50 (WEA 01) | 18:00 87  16:35 (E115 1150568) 20:42 28 19:33 (E115 1150567) | 21:30 21:53
26 | 08:19 11:02 (E115 1150569) | 07:23 08:36 (E44 441387) 06:11 19:05 (E115 1150567) | 05:22 05:10
17:04 67 (WEA 01) | 18:02 85  16:34 (E115 1150568) 20:44 27 19:32 (E115 1150567) | 21:31 21:53
27 | 08:18 11:04 (E115 1150569) | 07:21 08:38 (E44 441387) 06:09 19:06 (E115 1150567) | 05:20 05:10
17:06 64 15:50 (WEAO1) [ 18:03 83  16:33 (E115 1150568) 20:46 24 19:30 (E115 1150567) | 21:32 21:53
28 | 08:16 11:05 (E115 1150569) | 07:19 08:41 (E44 441387) 06:07 19:07 (E115 1150567) | 05:19 05:11
17:08 60 15:49 (WEA 01) | 18:05 79  16:33 (E115 1150568) 20:47 22 19:29 (E115 1150567) | 21:34 21:53
29 | 08:15 11:07 (E115 1150569) 06:05 19:09 (E115 1150567) | 05:18 05:11
17:10 56 :50 (WEA 01) 20:49 18  19:27 (E115 1150567) | 21:35 21:53
30| 08:13 11:09 (E115 1150569) 06:03 19:11 (E115 1150567) | 05:17 05:12
17:12 51 15:49 (WEA 01) 20:51 14 19:25 (E115 1150567) | 21:36 21:53
31 08:12 11:11 (E115 1150569) 05:16
17:13 45 15:48 (WEA 01) 21:37
Sonnenscheinstunden | 258 277 416 486 499
astr.max.mogl.Beschattung 2153 1291 822 721 139

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-05 - Schirl 27, 48346 Ostbevern
Annahmen fur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahme
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Lauli JAugust |September |Oktober INovember |Dezember
10513 05:49 06:34 (E44 441389) | 06:39 07:20 (E44 441391) | 07:28 09:25 (E44 441390) | 07:22 15:35 (E115 1150568) | 08:13 10:35 (E115 1150569)
21:52 21:20 12 06:46 (E44 441389) | 20:18 36 19:30 (E115 1150567) | 19:09 40 10:05 (E44 441390) | 17:02 24 15:59 (E115 1150568) | 16:22 75 . EA 01)
2] 0513 05:51 06:33 (E44 441389) | 06:41 07:20 (E44 441301) | 07:30 09:24 (44 441390) | 07:24 15:36 (E115 1150568) | 08:15 10:35 (E115 1150569)
2152 2119 13 0646 (E44441389) | 20:16 32 19:26 (ELL5 1150567) [ 10:06 42 10:06 (E44441390) [17:00 21 1557 (EI151150568) | 1621 74 15:25 (WEAOL)
3]05:14 05:52 06:33 (E44 441389) | 06:42 07:19 (E44 441391) | 07:32 09:24 (E44 441390) | 07:26 15:39 (E115 1150568) | 08:16 10:35 (E115 1150569)
21:52 21:17 14 06:47 (E44 441389) | 20:14 25 19:24 (E115 1150567) | 19:04 42 10:06 (E44 441390) | 16:59 16 15:55 (E115 1150568) | 16:20 73 6 (WEA 01)
4] 05:15 05:54 06:33 (E44 441389) | 06:44 07:19 (E44 441391) | 07:33 09:23 (E44 441390) | 07:28 15:43 (E115 1150568) | 08:18 10:35 (E115 1150569)
2151 2145 13 0646 (EA4441389) [ 2011 17 O7:36 (E44441391) [ 19:02 44 10:07 (E44441390) [ 16:57 8 1561 (ELLS 1150568) [ 16:20 72 15:25 (WEA 01)
5] 05:16 05:55 06:33 (E44 441389) | 06:46 07:20 (E44 441391) | 07:35 09:22 (E44 441390) | 07:29 08:19 10:36 (E115 1150569)
21:51 2114 13 06:46 (E44 441389) | 20:09 16 07:36 (E44 441391) | 18:59 44 10:06 (E44 441390) | 16:55 1619 71 :26 (WEA 01)
6] 05:16 05:57 06:33 (E44 441389) | 06:47 07:20 (E44 441391) | 07:37 09:22 (E44 441390) | 07:31 08:20 10:36 (E115 1150569)
2150 212 12 0645 (E44441389) [20:07 14 07:34 (44 441390) [ 1857 44 10:06 (E44 441390) | 16363 1618 70 15:25 (WEA 01)
70547 0559 06:34 (E44 441389) | 06:49 07:22 (44 441301) | 07:38 09:22 (44 441390) | 07:33 15:01 (WEA 01) | 08:22 10:37 (E115 1150569)
21:50 21:10 11 06:45 (E44 441389) | 20:05 11 07:33 (E44 441301) | 18:55 44 10:06 (E44 441390) | 16:52 11 15:12 (WEA 01) | 16:18 68 :25 (WEA 01)
8] 05:18 06:00 06:35 (E44 441389) | 06:51 07:23 (E44 441391) | 07:40 09:22 (E44 441390) | 07:35 14:59 (WEA 01) | 08:23 10:38 (E115 1150569)
21:49 21:08 8 06:43 (E44 441389) | 20:02 6 07:29 (E44 441391) | 18:53 44 10:06 (E44 441390) | 16:50 16 15:15 (WEA 01) | 16:18 66 15:25 (WEA 01)
910519 06:02 06:38 (44 441389) | 06:52 o7:42 09:21 (E44 441390) | 07:37 14:57 (WEA 01) | 08:24 10:38 (E115 1150569)
21:48 21:06 3 06:41 (E44 441389) | 20:00 18:50 52 16:55 (EL15 1150568) | 16:48 20 15:17 (WEA 01) | 16:18 67 (WEA 01)
10 | 05:20 06:03 06:54 07:44 09:22 (E44 441390) | 07:38 10:45 (E115 1150569) | 08:25 10:38 (E115 1150569)
21:48 21:04 19:58 18:48 59 16:59 (E115 1150568) | 16:47 36 15:18 (WEA 01) | 16:18 66 . /EA 01)
11| 05221 06:05 06:55 07:45 00:22 (E44 441390) | 07:40 10:42 (EL15 1150569) | 08:26 10:39 (E115 1150569)
2147 2108 1955 1846 64 17:02 (ELLS 1150568) | 16:45 46 15:20 (WEAOL) | 1617 63 A 01)
12 ] 05:22 06:07 19:21 (E115 1150567) | 06:57 07:47 09:23 (E44 441390) | 07:42 10:40 (E115 1150569) | 08:27 10:39 (E115 1150569)
21:46 21:01 10 E115 1150567) | 19:53 18:44 67 17:04 (E115 1150568) | 16:43 52 15:21 (WEA 01) | 16:17 62 (WEA 01)
13 05:23 06:08 E115 1150567) | 06:59 07:49 09:22 (E44 441390) | 07:44 10:39 (E115 1150569) | 08:28 10:40 (E115 1150569)
21:45 2059 16 £115 1150567) | 1951 1841 69 17:04 (ELLS 1150568) | 16:42 56 15:22 (WEAOL) | 1607 61 15:24 (WEA 01)
14| 05:24 06:10 E115 1150567) | 07:00 07:50 00:12 (E44 441387) | 07:46 10:38 (E115 1150569) | 08:29 10:40 (E115 1150569)
21:44 2057 19 E115 1150567) | 19:48 18:39 80 17:05 (E115 1150568) | 16:40 60 :22 (WEA01) | 16:17 60 z /EA 01)
15 | 05:26 06:11 E115 1150567) | 07:02 07:52 09:10 (E44 441387) | 07:47 10:36 (E115 1150569) | 08:30 10:41 (E115 1150569)
2143 2085 22 €115 1150567) | 19:46 1837 83 17:06 (ELI5 1150568) | 16:39 64 16:22 (WEAO1) | 16:17 59 15:24 (WEA 01)
16 ] 05:27 06:13 E115 1150567) | 07:04 07:54 09:08 (E44 441387) | 07:49 10:35 (E115 1150569) | 08:31 10:41 (E115 1150569)
21:42 2053 24 E115 1150567) | 19:44 18:35 86 17:07 (EL15 1150568) | 16:38 67 15:23 (WEA 01) | 16:17 58 15:24 (WEA 01)
17 | 05:28 06:15 2 (E115 1150567) | 07:05 07:56 09:07 (E44 441387) | 07:51 10:35 (E115 1150569) | 08:32 10:42 (E115 1150569)
2141 051 26 €115 1150567) | 19:41 1833 87 17:07 (ELL5 1150568) | 16:36 68 15:23 (WEAOD) | 16:18 57 15:24 (WEA 01)
18 | 05:29 06:16 £115 1150567) | 07:07 07:57 09:06 (E44 441387) | 07:53 10:34 (EL15 1150569) | 08:33 10:42 (E115 1150569)
21:40 20:49 28 E115 1150567) | 19:39 18:30 87 17:08 (EL15 1150568) | 16:35 71 15:24 (WEA 01) | 16:18 57 (WEA 01)
19 ] 05:31 06:18 E115 1150567) | 07:08 07:59 09:05 (E44 441387) | 07:54 10:34 (E115 1150569) | 08:33 10:43 (E115 1150569)
21:39 20:47 29 E115 1150567) | 19:37 18:28 84 17:07 (E115 1150568) | 16:34 72 15:24 (WEA 01) | 16:18 55 15:24 (WEA 01)
20 | 05:32 06:20 €115 1150567) | 07:10 08:01 09:05 (E44 441387) | 07:56 10:34 (EL15 1150569) | 08:34 10:44 (EL15 1150569)
21:38 20:44 30 E115 1150567) | 19:34 18:226 78  17:07 (E115 1150568) | 16:32 74 15:25 (WEA 01) | 16:18 54 15:25 (WEA 01)
21]05:33 06:21 E115 1150567) | 07:12 08:03 09:05 (E44 441387) | 07:58 10:34 (E115 1150569) | 08:34 10:43 (E115 1150569)
21:37 20:42 31 E115 1150567) | 19:32 18:24 70 17:07 (E115 1150568) | 16:31 74 15:25 (WEA 01) | 16:19 54 15:24 (WEA 01)
22| 05:35 06:23 E115 1150567) | 07:13 08:04 09:05 (E44 441387) | 07:59 10:34 (E115 1150569) | 08:35 10:44 (E115 1150569)
21:35 040 32 E115 1150567) | 19:30 1822 60 17:07 (ELL5 1150568) | 16:30 76 15:26 (WEAOL) [ 16:09 54 15:25 (WEAO1)
23] 05:36 06:24 E115 1150567) | 07:15 09:46 (E44 441390) | 08:06 09:05 (E44 441387) | 08:01 10:33 (E115 1150569) | 08:36 10:44 (E115 1150569)
21:34 20:38 32 E115 1150567) | 19:27 1 09:47 (E44 441300) | 18:20 60  17:07 (E115 1150568) | 16:29 76 :25 (WEA 01) | 16:20 55 15:26 (WEA 01)
241 05:37 06:26 E115 1150567) | 07:17 09:39 (E44 441390) | 08:08 09:06 (E44 441387) | 08:03 10:33 (E115 1150569) | 08:36 10:45 (E115 1150569)
2133 2036 31 E1151150567) | 1925 16 0955 (E44441300) | 18118 8 17:07 (ELLS 1150568) | 16:28 76 25 (WEAOD) [ 16:20 54 A 01)
25 ] 05:39 06:28 E115 1150567) | 07:18 09:35 (E44 441390) | 07:10 08:07 (E44 441387) | 08:04 10:33 (E115 1150569) | 08:36 10:46 (E115 1150569)
21:31 20:34 31 19:38 (E115 1150567) | 19:23 22 09:57 (E44 441300) | 17:16 55  16:06 (E115 1150568) | 16:27 78 15:26 (WEA 01) | 16:21 55 15:27 (WEA 01)
26 | 05:40 06:29 19:07 (E115 1150567) | 07:20 09:33 (E44 441390) | 07:11 08:08 (E44 441387) | 08:06 10:34 (E115 1150569) | 08:37 10:46 (E115 1150569)
21:30 20:32 31 19:38 (E1151150567) | 19:20 27 10:00 (E44 441390) | 17:14 52  16:06 (E115 1150568) | 16:26 77 15:26 (WEA O1) [ 16:22 57 15:28 (WEA 01)
27 | 05:42 0631 18:07 (EL15 1150567) | 07:22 09:31 (E44 441390) | 07:13 08:08 (E44 441387) | 08:07 10:33 (EL15 1150569) | 08:37 10:46 (E115 1150569)
21:28 20:220 30 19:37 (E1151150567) | 19:18 31 10:02 (E44 441390) | 17:12 49  16:04 (E115 1150568) | 16:25 76 15:25 (WEA 01) | 16:23 58 (WEA 01)
28| 05:43 06:38 (E44 441389) | 06:33 07:26 (E44 441391) | 07:23 09:29 (E44 441390) | 07:15 08:11 (E44 441387) | 08:09 10:34 (E115 1150569) | 08:37 10:47 (E115 1150569)
21:27 4 06:42 (E44 441389) | 20:27 36 19:36 (E115 1150567) | 19:16 33 10:02 (E44 441390) | 17:10 42 16:04 (E115 1150568) | 16:24 76 15:26 (WEA 01) | 16:23 59 :30 (WEA 01)
29 | 05:45 06:36 (44 441389) | 06:34 07:24 (E44 441391) | 07:25 09:28 (44 441390) | 07:17 16:31 (EL15 1150568) | 0810 10:34 (EL15 1150569) | 08:37 10:47 (E115 1150569)
21:25 8 06:44 (E44441389) | 20:25 40  19:36 (E115 1150567) | 19:13 36 10:04 (E44 441390) | 17:08 32  16:03 (E115 1150568) | 16:23 76 15:26 (WEA 01) | 16:24 60 15:31 (WEA 01)
30 | 05:46 06:35 (E44 441389) | 06:36 07:22 (E44 441391) | 07:27 09:27 (E44 441390) | 07:19 15:32 (E115 1150568) | 08:12 10:34 (E115 1150569) | 08:37 10:47 (E115 1150569)
21:24 10 06:45 (E44 441389) | 20:23 40 19:34 (E115 1150567) | 19:11 38 10:05 (E44 441390) | 17:06 30 16:02 (E115 1150568) | 16:22 75 15:25 (WEA 01) | 16:25 62 :32 (WEA 01)
31]05:48 06:35 (E44 441 06:37 07:21 (E44 441391) 07:20 15:33 (E115 1150568) 08:37 10:48 (E115 1150569)
2122 11 0646 (E44441389) [2020 39 19:33 (ELLS 1150567) 1704 28 16:01 (ELL5 1150568) 1626 62 15:33 (WEA 01)
Sonnenscheinstunden | 502 454 381 331 266 243
astr.max.mogl.Beschattung 33 676 361 1776 1542 1918
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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-06 - Horste 50, 48231 Warendorf
Annahmen fur 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 13uni
1]08:37 08:10 07:17 17:13 (WEA 02) | 07:06 E115 1150568) | 05:16 20:22 (E115 1150569)
16:27 17:15 18:07 23 17:36 (WEA 02) | 20:01 E115 1150568) | 21:38 26 20:48 (E115 1150569)
2| 08:37 08:09 07:15 17:13 (WEA 02) | 07:04 E115 1150568) | 05:15 20:23 (E115 1150569)
16:28 17:17 23 17:36 (WEA 02) | 20:03 E115 1150568) | 21:39 26 20:49 (E115 1150569)
3 08:37 08:07 17:13 (WEA 02) | 07:01 E115 1150568) | 05:14 20:23 (E115 1150569)
16:29 17:19 22 17:35 (WEA 02) | 20:05 E115 1150568) | 21:41 26 20:49 (E115 1150569)
4 08:37 08:06 17:14 (WEA 02) | 06:59 E115 1150568) | 05:13 20:22 (E115 1150569)
16:31 17:21 21 17:35 (WEA 02) | 20:06 E115 1150568) | 21:42 27 20:49 (E115 1150569)
508:37 08:04 17:14 (WEA 02) | 06:57 E115 1150568) | 05:13 20:23 (E115 1150569)
16:32 17:23 19 17:33 (WEA 02) | 20:08 E115 1150568) | 21:43 27 20:50 (E115 1150569)
6 08:36 08:02 17:16 (WEA 02) | 06:55 E115 1150568) | 05:12 20:22 (E115 1150569)
16:33 17:25 15 17:31 (WEA 02) | 20:10 E115 1150568) | 21:44 28  20:50 (E115 1150569)
7 08:36 08:00 17:18 (WEA 02) | 06:52 E115 1150568) | 05:11 20:23 (E115 1150569)
16:34 17:26 11 17:29 (WEA 02) | 20:12 E115 1150568) | 21:44 28  20:51 (E115 1150569)
8 08:35 07:59 06:50 E115 1150568) | 05:11 20:22 (E115 1150569)
16:36 17:28 20:13 E115 1150568) | 21:45 28  20:50 (E115 1150569)
9 08:35 07:57 06:48 E115 1150568) | 05:10 20:23 (E115 1150569)
16:37 17:30 20:15 E115 1150568) | 21:46 28  20:51 (E115 1150569)
10 | 08:34 07:55 06:45 E115 1150568) | 05:10 20:23 (E115 1150569)
16:38 17:32 20:17 E115 1150568) | 21:47 29  20:52 (E115 1150569)
11| 08:34 07:53 06:43 E115 1150568) | 05:09 20:23 (E115 1150569)
16:40 17:34 20:18 E115 1150568) | 21:48 28  20:51 (E115 1150569)
12 | 08:33 07:51 06:41 E115 1150568) | 05:09 20:23 (E115 1150569)
16:41 17:36 20:20 E115 1150568) | 21:48 29  20:52 (E115 1150569)
13| 08:32 07:50 06:39 E115 1150568) | 05:09 20:23 (E115 1150569)
16:43 17:38 20:22 E115 1150568) | 21:49 29  20:52 (E115 1150569)
14| 08:32 07:48 06:37 05:09 20:24 (E115 1150569)
16:44 17:39 20:23 21:50 28  20:52 (E115 1150569)
15 | 08:31 07:46 06:34 05:08 20:24 (E115 1150569)
16:46 17:41 20:25 21:50 29  20:53 (E115 1150569)
16 | 08:30 07:44 06:32 05:08 20:24 (E115 1150569)
16:47 17:43 20:27 21:51 29  20:53 (E115 1150569)
17 | 08:29 07:42 06:30 05:08 20:25 (E115 1150569)
16:49 17:45 20:29 21:51 28  20:53 (E115 1150569)
18| 08:28 07:40 06:28 05:08 20:25 (E115 1150569)
16:51 17:47 20:30 21:52 28  20:53 (E115 1150569)
19 | 08:27 07:38 06:26 05:08 20:25 (E115 1150569)
16:52 17:49 20:32 21:52 29  20:54 (E115 1150569)
20 | 08:26 07:36 06:23 05:08 20:25 (E115 1150569)
16:54 17:51 20:34 21:52 29 20:54 (E115 1150569)
21| 08:25 07:34 17:22 (WEA 02) 06:21 05:08 20:25 (E115 1150569)
16:56 17:52 4 17:26 (WEA 02) 20:35 21:53 29  20:54 (E115 1150569)
22| 08:24 07:32 17:19 (WEA 02) 06:19 E115 1150569) | 05:09 20:25 (E115 1150569)
16:57 17:54 9 17:28 (WEA 02) 20:37 E115 1150569) | 21:53 29 20:54 (E115 1150569)
23] 08:23 07:30 17:17 (WEA 02) 06:17 E115 1150569) | 05:09 20:26 (E115 1150569)
16:59 17:56 13 17:30 (WEA 02) 20:39 E115 1150569) | 21:53 29 20:55 (E115 1150569)
24| 08:22 07:28 17:15 (WEA 02) 06:15 E115 1150569) | 05:09 20:26 (E115 1150569)
17:01 17:58 16 17:31 (WEA 02) 20:41 E115 1150569) | 21:53 28  20:54 (E115 1150569)
25 08:20 07:25 17:14 (WEA 02) 06:13 E115 1150569) | 05:09 20:26 (E115 1150569)
17:03 18:00 19 17:33 (WEA 02) 20:42 E115 1150569) | 21:53 28  20:54 (E115 1150569)
26| 08:19 07:23 17:14 (WEA 02) 06:11 E115 1150569) | 05:10 20:26 (E115 1150569)
17:04 18:02 21 17:35 (WEA 02) 20:44 E115 1150569) | 21:53 29 20:55 (E115 1150569)
27| 08:18 07:21 17:14 (WEA 02) 06:09 E115 1150569) | 05:10 20:26 (E115 1150569)
17:06 18:03 23 17:37 (WEA 02) 20:46 E115 1150569) | 21:53 29 20:55 (E115 1150569)
28| 08:16 07:19 17:13 (WEA 02) 06:07 E115 1150569) | 05:11 20:27 (E115 1150569)
17:08 18:05 24 17:37 (WEA 02) 20:47 E115 1150569) | 21:53 29 20:56 (E115 1150569)
29| 08:15 06:05 E115 1150569) | 05:11 20:27 (E115 1150569)
17:10 20:49 E115 1150569) | 21:53 28  20:55 (E115 1150569)
30| 08:13 06:03 20:19 (E115 1150568) E115 1150569) | 05:12 20:27 (E115 1150569)
17:12 20:51 3 20:22 (E115 1150568) E115 1150569) | 21:53 29  20:56 (E115 1150569)
31| 08:12 E115 1150569)
17:13 E115 1150569)
Sonnenscheinstunden | 259 277 416 499
astr.max.mogl.Beschattung 129 134 3 846
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:

WP Ostbevern

SHADOW -
Berechnung: Gesamtbelastung Schattenrezeptor: SR-06 - Horste 50, 48231 Warendorf

Kalender

Annahmen fur 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

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

1Juli JAugust | SeptembefOktober INovembe| Dezember
1]05:13 20:27 (E115 1150569) | 05:49 20:25 (E115 1150568) | 06:39 | 07:28 | 07:22 | 08:13
|21:52 28  20:55 (E115 1150569) | 21:20 11  20:36 (E115 1150568) | 20:18 | 19:09 117:02 | 16:22
2 05:13 20:27 (E115 1150569) | 05:51 20:23 (E115 1150568) | 06:41 | 07:30 |07:24 | 08:15
|21:52 29 20:56 (E115 1150569) | 21:19 13  20:36 (E115 1150568) | 20:16 | 19:06 |17:00 | 16:21
305:14 20:28 (E115 1150569) | 05:52 20:23 (E115 1150568) | 06:42 | 07:32 |07:26 | 08:16
|21:52 28 20:56 (E115 1150569) | 21:17 14  20:37 (E115 1150568) | 20:14 | 19:04 116:59 | 16:20
4] 05:15 20:28 (E115 1150569) | 05:54 20:22 (E115 1150568) | 06:44 | 07:33 | 07:28 | 08:18
| 21:51 28  20:56 (E115 1150569) | 21:15 15 :37 (E115 1150568) | 20: | 19:02 | 16:57 | 16:20
5 05:15 20:28 (E115 1150569) | 05:55 2 (E115 1150568) | O | 07:35 |07:29 | 08:19
|21:51 28 20:56 (E115 1150569) | 21:14 16 :38 (E115 1150568) | 20 | 18:59 |16:55 | 16:19
6 05:16 20:29 (E115 1150569) | 05:57 20:22 (E115 1150568) | 06:47 | 07:37 17:56 (WEA 02) | 07:31 | 08:20
121:50 27  20:56 (E1151150569) | 21:12 15  20:37 (E115 1150568) | 20:07 | 18:57 8  18:04 (WEA02) | 16:53 | 16:19
705:17 20:29 (E115 1150569) | 05:59 :22 (E115 1150568) | 06: | 07:38 17:53 (WEA 02) | 07:33 | 08:21
| 21:50 27  20:56 (E115 1150569) | 21:10 16  20:38 (E115 1150568) | 20:04 | 18:55 13 18:06 (WEA 02) | 16:52 | 16:18
8 05:18 20:29 (E115 1150569) | 06:00 20:22 (E115 1150568) | 06:50 | 07:40 17:50 (WEA 02) | 07:35 | 08:23
| 21:49 27  20:56 (E115 1150569) | 21:08 15  20:37 (E115 1150568) | 20:02 | 18:52 17 18:07 (WEA 02) | 16:50 | 16:18
9] 05:19 20:30 (E115 1150569) | 06:02 20:22 (E115 1150568) | 06:52 | 07:42 17:49 (WEA 02) | 07:37 | 08:24
| 21:48 26 20:56 (E115 1150569) | 21:06 15  20:37 (E115 1150568) | 20:00 | 18:50 19 18:08 (WEA 02) | 16:48 | 16:18
10 | 05:20 20:30 (E115 1150569) | 06:03 20:23 (E115 1150568) | 06:54 | 07:43 17:48 (WEA 02) | 07:38 | 08:25
|21:48 26  20:56 (E115 1150569) | 21:04 12  20:35 (E115 1150568) | 19:58 | 18:48 21  18:09 (WEA02) | 16:47 | 16:18
11 05:21 20:31 (E115 1150569) | 06:05 20:24 (E115 1150568) | 06:55 | 07:45 17:47 (WEA 02) | 07:40 | 08:26
|21:47 25 20:56 (E115 1150569) | 21:02 10  20:34 (E115 1150568) | 19:55 | 18:46 23  18:10 (WEA02) | 16:45 | 16:17
12| 05:22 20:31 (E115 1150569) | 06:07 20:25 (E115 1150568) | 06: | 07:47 17:47 (WEA 02) | 07:42 | 08:27
| 21:46 25  20:56 (E115 1150569) | 21:01 7 20:32 (E115 1150568) | 19:53 | 18:44 23 18:10 (WEA 02) | 16:43 | 16:17
13 05:23 20:32 (E115 1150569) | 06:08 106:59 | 07:49 17:46 (WEA 02) | 07:44 | 08:28
|21:45 24 20:56 (E115 1150569) | 20:59 119:51 | 18:41 23 18:09 (WEA02) | 16:42 | 16:17
14 | 05:24 20:32 (E115 1150569) | 06:10 107:00 | 07:50 17:46 (WEA 02) | 07:46 | 08:29
|21:44 23 20:55 (E115 1150569) | 20:57 118:39 23 18:09 (WEA 02) | 16:40 | 16:17
15 | 05:26 20:33 (E115 1150569) | 06:11 | 07:52 17:46 (WEA 02) | 07:47 | 08:30
21:43 22 20:55 (E115 1150569) | 20:55 118:37 23 18:09 (WEA 02) | 16:39 | 16:17
16 | 05:27 20:33 (E115 1150569) | 06:13 | 07:54 17:46 (WEA 02) | 07:49 | 08:31
| 21:42 21  20:54 (E115 1150569) | 20:53 | 18:35 21  18:07 (WEA 02) | 16:38 | 16:17
17 | 05:28 20:34 (E115 1150569) | 06:15 | 07:56 17:47 (WEA 02) | 07:51 | 08:32
| 21:41 20 20:54 (E115 1150569) | 20:51 | 18:33 18  18:05 (WEA 02) | 16:36 | 16:18
18 | 05:29 20:35 (E115 1150569) | 06:16 | 07:57 17:47 (WEA 02) | 07:52 | 08:32
|21:40 18  20:53 (E115 1150569) | 20:49 118:30 14 18:01 (WEA02) | 16:35 | 16:18
19 | 05:31 20:37 (E115 1150569) | 06:18 1 07:59 17:48 (WEA 02) | 07:54 | 08:33
121:39 15 20:52 (E115 1150569) | 20:46 118:28 11 17:59 (WEA 02) | 16:34 | 16:18
20 | 05:32 20:38 (E115 1150569) | 06:19 ] 08:01 17:50 (WEA 02) | 07:56 | 08:34
| 21:38 13 20:51 (E115 1150569) | 20:44 | 18:26 7 17:57 (WEA 02) | 16:32 | 16:18
21 05:33 20:40 (E115 1150569) | 06:21 | 08:03 17:54 (WEA 02) | 07:58 | 08:34
| 21:36 9  20:49 (E115 1150569) | 20:42 | 18:24 1 17:55(WEA02) | 16:31 | 16:19
22| 05:35 ] 06:23 | 08:04 |07:59 | 08:35
| 21:35 | 20:40 | 18:22 116:30 | 16:19
23| 05:36 | 06:24 | 08:06 ]08:01 | 08:35
| 21:34 | 20:38 | 18:20 116:29 | 16:20
24| 05:37 ] 06:26 | 08:08 108:03 | 08:36
| 21:32 | 20:36 | 18:18 |16:28 | 16:20
25| 05:39 | 06:28 | 07:10 | 08:04 | 08:36
| 21:31 | 20:34 | 17:16 |16:27 | 16:21
26 | 05:40 | 06:29 | 07:11 1 08:06 | 08:37
| 21:30 | 20:31 | 17:14 |16:26 | 16:22
27| 05:42 ] 06:31 | 07:13 108:07 | 08:37
| 21:28 | 20:29 | 17:12 |16:25 | 16:23
28 | 05:43 ] 06:33 | 07:15 108:09 | 08:37
| 21:27 | 20:27 | 17:10 |16:24 | 16:23
29 | 05:45 | 06:34 | 07:17 |08:10 | 08:37
| 21:25 | 20:25 | 17:08 116:23 | 16:24
30 | 05:46 20:29 (E115 1150568) | 06:36 | 07:19 | 08:12 | 08:37
| 21:24 2 20:31 (E115 1150568) | 20:23 | 17:06 116:22 | 16:25
31| 05:48 20:27 (E115 1150568) | 06:37 | 07:20 | | 08:37
| 21:22 8  20:35 (E115 1150568) | 20:20 | 17:04 | | 16:26
Sonnenscheinstunden | 502 | 454 | 331 | 266 | 243

|

astr.max.mogl.Beschattung | 499 | 159 | 265

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-07 - Horste 20a, 48231 Warendorf
Annahmen fur 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 IMarz 1April  [Mai 1Juni

1]08:37 ] 08:10 08:58 (WEA 3) | 07:17 17:08 (WEA 02) | 07:06 | 06:01 ] 05:16 20:25 (WEA 01)
| 16:27 ]17:15 24 00:22 (WEA3) [18:07 24 17:32 (WEAO2) [ 20:01 | 20:52 |21:38 27 20:52 (WEA 01)
2 08:37 ] 08:09 08:58 (WEA 3) | 07:15 17:06 (WEA 02) | 07:04 | 05:59 ] 05:15 20:25 (WEA 01)
16:28 17:17 23 09:21 (WEA3) [ 18:09 28  17:34 (WEA 02) | 20:03 20:54 21:39 28 20:53 (WEA 01)
3108:37 08:07 08:59 (WEA 3) | 07:12 17:04 (WEA 02) | 07:01 05:57 05:14 20:25 (WEA 01)
16:30 17:19 21 09:20 (WEA 3) | 18:11 31 17:35 (WEA 02) | 20:05 20:56 21:41 28 20:53 (WEA 01)
4| 08:37 08:06 09:00 (WEA 3) | 07:10 17:03 (WEA 02) | 06:59 05:55 05:13 20:24 (WEA 01)
16:31 17:21 19 09:19 (WEA3) [ 18:13 34  17:37 (WEA 02) | 20:06 20:57 21:42 20 20:53 (WEA O1)
5] 08:37 08:04 09:02 (WEA 3) | 07:08 17:01 (WEA 02) | 06:57 05:54 05:13 20:25 (WEA 01)
16:32 17:23 17 09:19 (WEA3) [ 18:14 36  17:37 (WEA 02) | 20:08 20:59 21:43 20 20:54 (WEA 01)
6] 08:36 08:02 09:04 (WEA 3) | 07:06 17:00 (WEA 02) | 06:55 05:52 05:12 20:25 (WEA 01)
16:33 17:25 12 09:16 (WEA 3) | 18:16 38 17:38 (WEA 02) | 20:10 21:01 21:44 28 20:53 (WEA 01)
7] 08:36 08:01 09:09 (WEA 3) | 07:04 16:59 (WEA 02) | 06:52 05:50 05:11 20:25 (WEA 01)
16:34 17:26 3 09:12 (WEA3) [ 18:18 40  17:39 (WEA 02) | 20:12 21:02 21:44 20 20:54 (WEA O1)
808:35 07:59 o7:01 16:58 (WEA 02) | 06:50 05:48 05:11 20:25 (WEA 01)
16:36 17:28 18:20 40 17:38 (WEA 02) | 20:13 21:04 21:45 20 20:54 (WEA 01)
9 08:35 07:57 06:59 16:57 (WEA 02) | 06:48 05:46 05:10 20:25 (WEA 01)
16:37 17:30 18:21 42 17:39 (WEA 02) | 20:15 21:06 21:46 30 20:55 (WEA 01)
10 | 08:34 07:55 06:57 16:57 (WEA 02) | 06:46 05:45 05:10 20:26 (WEA 01)
16:38 17:32 18:23 42 17:39 (WEA 02) | 20:17 21:07 21:47 20 20:55 (WEA O1)
11| 08:34 07:53 06:55 16:56 (WEA 02) | 06:43 05:43 05:09 20:25 (WEA 01)
| 16:40 |17:34 |18:25 43 17:39 (WEA02) [ 20:18 | 21:09 |21:48 30  20:55 (WEAO1)
12 | 08:33 07:52 06:52 16:56 (WEA 02) | 06:41 05:41 05:09 20:25 (WEA 01)
16:41 17:36 18:27 43 17:39 (WEA 02) | 20:20 21:10 21:48 30 20:55 (WEA 01)
13| 08:33 09:02 (WEA 3) | 07:50 06:50 16:56 (WEA 02) | 06:39 05:40 05:09 20:26 (WEA 01)
16:43 6 00:08 (WEA3) | 17:38 18:28 43 17:39 (WEA 02) | 20:22 21:12 21:49 30 20:56 (WEA O1)
14 | 08:32 09:01 (WEA 3) | 07:48 06:48 16:56 (WEA 02) | 06:37 05:38 05:09 20:26 (WEA 01)
|16:44 10 09:11 (WEA 3) | 17:40 118:30 43 17:39 (WEAO02) [ 20:24 | 21:14 |21:50 30 20:56 (WEA 01)
15 | 08:31 09:00 (WEA 3) | 07:46 06:45 16:56 (WEA 02) | 06:34 05:36 05:08 20:26 (WEA 01)
16:46 12 09:12 (WEA 3) | 17:41 18:32 42 17:38 (WEA 02) | 20:25 21:15 21:50 30 20:56 (WEA 01)
16 | 08:30 08:59 (WEA 3) | 07:44 06:43 16:56 (WEA 02) | 06:32 05:35 05:08 20:27 (WEA 01)
16:47 15 09:14 (WEA 3) | 17:43 18:34 41 17:37 (WEA 02) | 20:27 21:17 21:51 29 20:56 (WEA 01)
17 | 08:29 08:58 (WEA 3) | 07:42 06:41 16:57 (WEA 02) | 06:30 05:33 05:08 20:27 (WEA 01)
|16:49 17 09:15 (WEA 3) | 17:45 18:35 40 17:37 (WEA02) [20:29 | 21:18 |21:51 30 20:57 (WEA 1)
18 | 08:28 08:57 (WEA 3) | 07:40 06:38 16:57 (WEA 02) | 06:28 05:32 05:08 20:27 (WEA 01)
16:51 20 09:17 (WEA 3) | 17:47 18:37 38 17:35 (WEA 02) | 20:30 21:20 21:52 30 20:57 (WEA 01)
19 | 08:27 08:56 (WEA 3) | 07:38 06:36 16:58 (WEA 02) | 06:26 05:31 05:08 20:27 (WEA 01)
16:52 22 00:18 (WEA 3) | 17:49 18:39 36 17:34 (WEA 02) | 20:32 21:21 21:52 30 20:57 (WEA O1)
20 | 08:26 08:55 (WEA 3) | 07:36 06:34 16:59 (WEA 02) | 06:24 05:29 05:08 20:27 (WEA 01)
|16:54 23 09:18 (WEA 3) | 17:51 |18:41 34 17:33 (WEAO2) [ 20:34 | 21:23 |21:52 30 20:57 (WEA01)
21 08:25 08:55 (WEA 3) | 07:34 06:32 16:59 (WEA 02) | 06:21 05:28 20:33 (WEA 01) | 05:08 20:27 (WEA 01)
16:56 24 09:19 (WEA 3) | 17:53 18:42 32 17:31 (WEA 02) | 20:35 21:24 9 20:42 (WEA 01) | 21:53 30 20:57 (WEA 01)
22| 08:24 08:55 (WEA 3) | 07:32 06:29 17:01 (WEA 02) | 06:19 05:26 20:31 (WEA 01) | 05:09 20:27 (WEA 01)
16:57 25 00:20 (WEA 3) | 17:54 18:44 20 17:30 (WEA 02) | 20:37 21:26 13 20:44 (WEAO1) | 21:53 30  20:57 (WEAO1)
23 08:23 08:54 (WEA 3) | 07:30 06:27 17:03 (WEA 02) | 06:17 05:25 20:30 (WEA 01) | 05:09 20:28 (WEA 01)
|16:59 26 09:20 (WEA 3) | 17:56 18:46 25 17:28 (WEAO02) [20:39  |21:27 16  20:46 (WEAO1) | 21:53 30  20:58 (WEA O1)
24| 08:22 08:55 (WEA 3) | 07:28 06:25 17:04 (WEA 02) | 06:15 05:24 20:29 (WEA 01) | 05:09 20:28 (WEA 01)
17:01 26 09:21 (WEA 3) | 17:58 18:48 21 17:25 (WEA 02) | 20:41 21:28 18 20:47 (WEA 01) | 21:53 30 20:58 (WEA 01)
25| 08:20 08:55 (WEA 3) | 07:25 06:22 17:08 (WEA 02) | 06:13 05:23 20:27 (WEA 01) | 05:10 20:28 (WEA 01)
17:03 27 09:22 (WEA 3) | 18:00 18:49 13 17:21 (WEA 02) | 20:42 21:330 20 20:47 (WEAO1) | 21:53 30  20:58 (WEA O1)
26 | 08:19 08:55 (WEA 3) | 07:23 06:20 06:11 05:22 20:26 (WEA 01) | 05:10 20:29 (WEA 01)
|17:04 27 09:22 (WEA 3) | 18:02 | 18:51 ]20:44  |21:31 22 20:48 (WEAOL) | 21:53 30  20:59 (WEA 01)
27| 08:18 08:56 (WEA 3) | 07:21 17:15 (WEA 02) | 06:18 06:09 05:21 20:26 (WEA 01) | 05:10 20:29 (WEA 01)
17:06 26 09:22 (WEA 3) | 18:03 1 17:26 (WEA 02) | 18:53 20:46 21:32 23 20:49 (WEA 01) | 21:53 29 20:58 (WEA 01)
28| 08:16 08:55 (WEA 3) | 07:19 17:11 (WEA 02) | 06:15 06:07 05:19 20:26 (WEA 01) | 05:11 20:29 (WEA 01)
17:08 27 00:22 (WEA3) [18:05 10  17:30 (WEA 02) | 18:54 20:47 21:34 24 20:50 (WEAO1) | 21:53 30  20:59 (WEA O1)
29 | 08:15 08:56 (WEA 3] 07:13 06:05 05:18 20:26 (WEA 01) | 05:11 20:29 (WEA 01)
117:10 27 09:23 (WEA3) | | 19:56 2049 |21:35 25 20:51 (WEAOL) | 21:53 30  20:59 (WEA 01)
30 | 08:13 08:56 (WEA 3] 07:11 06:03 05:17 20:25 (WEA 01) | 05:12 20:30 (WEA 01)
17:12 26 09:22 (WEA 3) 19:58 20:51 21:36 26 20:51 (WEA 01) | 21:53 29 20:59 (WEA 01)

31| 08:12 08:57 (WEA 3) 07:08 05:17 20:25 (WEA 01)

17:13 25 00:22 (WEA3 20:00 21:37 26 20:51 (WEA 01)

Sonnenscheinstunden | 259 217 367 416 486 499
astr.max.mdgl.Beschattung | 411 | 149 | 878 | | 222 | 883

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 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 20062024 11:06 /13 WINAPRO .

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

engineering@noxt.de - 25. Juni 2024 emgmeeﬂmg



E Kalender GB pro SR Seite 63 von 139 Bericht NE-B-130018 Rev. 1

Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-07 - Horste 20a, 48231 Warendorf
Annahmen fur 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 I|November | Dezember
1]05:13 20:29 (WEA 01) | 05:49 | 06:39 | 07:28 17:35 (WEA 02) | 07:22 | 08:13
| 21:52 30  20:59 (WEA 01) | 21:20 | 20:18 | 19:09 43 18:18 (WEA 02) | 17:02 | 16:22
2]05:13 20:30 (WEA 01) | 05:51 | 06:41 ] 07:30 17:35 (WEA 02) | 07:24 | 08:15
121:52 29 20:59 (WEA01) | 21:19 | 20:16 ]19:06 43  18:18 (WEA 02) | 17:00 | 16:21
3]05:14 20:30 (WEA 01) | 05:52 | 06:42 | 07:32 17:35 (WEA 02) | 07:26 | 08:16
121:52 30 21:00 (WEA01) | 21:17 | 20:14 119:04 42 18:17 (WEA 02) | 16:59 | 16:20
4] 05:15 20:31 (WEA 01) | 05:54 | 06:44 | 07:33 17:35 (WEA 02) | 07:28 08:37 (WEA 3) | 08:18

|21:51 29 21:00 (WEAO1) | 21:15 | 20:11 119:02 42 18:17 (WEA 02) | 16:57 6 0
5]05:16 20:30 (WEA 01) | 05:55 | 06:46 | 07:35 17:35 (WEA 02) | 07:29 08:34 (WEA 3) | 08:19
|21:51 29 20:59 (WEA01) | 21:14 | 20:09 ]18:59 41  18:16 (WEA02) | 16:55 12  08:46 (WEA 3) | 16:19
6] 05:16 20:31 (WEA 01) | 05:57 | 06:47 | 07:37 17:35 (WEA 02) | 07:31 08:32 (WEA 3) | 08:20
|21:50 29 21:00 (WEAO01) | 21:12 | 20:07 118:57 40 18:15 (WEA02) | 16:53 16  08:48 (WEA 3) | 16:19
7105:17 20:31 (WEA 01) | 05:59 | 06:49 | 07:38 17:36 (WEA 02) | 07:33 08:31 (WEA 3) | 08:21
121:50 29 21:00 (WEA01) | 21:10 | 20:05 118:55 38 18:14 (WEA02) | 16:52 19  08:50 (WEA 3) | 16:19
805:18 20:32 (WEA 01) | 06:00 | 06:51 | 07:40 17:35 (WEA 02) | 07:35 0 (WEA 3) | 08:23
|21:49 28 21:00 (WEA01) | 21:08 | 20:02 118:53 37 18:12 (WEA02) | 16:50 21  08:51 (WEA 3) | 16:18
9] 05:19 20:32 (WEA 01) | 06:02 | 06:52 | 07:42 17:36 (WEA 02) | 07:37 08:29 (WEA 3) | 08:24
|21:48 28  21:00 (WEA01) | 21:06 | 20:00 118:50 35 18:11 (WEA02) | 16:48 23  08:52 (WEA 3) | 16:18
10 | 05:20 20:32 (WEA 01) | 06:03 | 06:54 | 07:43 17:37 (WEA 02) | 07:38 08:29 (WEA 3) | 08:25
|21:48 28  21:00 (WEA01) | 21:04 | 19:58 118:48 33  18:10 (WEA02) | 16:47 24  08:53 (WEA 3) | 16:18
11]05:21 20:33 (WEA 01) | 06:05 | 06:55 | 07:45 17:39 (WEA 02) | 07:40 08:28 (WEA 3) | 08:26
|21:47 27 21:00 (WEA01) | 21:03 | 19:55 118:46 30 18:00 (WEA02) | 16:45 26  08:54 (WEA 3) | 16:17
12| 05:22 20:33 (WEA 01) | 06:07 | 06:57 | 07:47 17:41 (WEA 02) | 07:42 08:28 (WEA 3) | 08:27
|21:46 27  21:00 (WEAO1) | 21:01 | 19:53 118:44 26 18:07 (WEA02) | 16:43 26  08:54 (WEA 3) | 16:17
13 05:23 20:34 (WEA 01) | 06:08 | 06:59 | 07:49 17:42 (WEA 02) | 07:44 08:28 (WEA 3) | 08:28
|21:45 26 21:00 (WEA01) | 20:59 | 19:51 118:41 22 18:04 (WEAO02) | 16:42 27  08:55 (WEA 3) | 16:17
14| 05:25 20:34 (WEA 01) | 06:10 | 07:00 | 07:50 17:45 (WEA 02) | 07:46 08:27 (WEA 3) | 08:29
| 21:44 25  20:59 (WEA 01) | 20:57 | 19:48 | 18:39 16 18:01 (WEA 02) | 16:40 27  08:54 (WEA 3) | 16:17
15| 05:26 20:34 (WEA 01) | 06:11 | 07:02 | 07:52 17:51 (WEA 02) | 07:47 08:28 (WEA 3) | 08:30
121:43 25 20:59 (WEA 01) | 20:55 | 19:46 | 18:37 3 17:54 (WEA02) | 16:39 26  08:54 (WEA 3) | 16:17
16 | 05:27 20:35 (WEA 01) | 06:13 | 07:04 | 07:54 | 07:49 08:28 (WEA 3) | 08:31
|21:42 23 20:58 (WEA01) | 20:53 | 19:44 ] 18:35 116:38 27 08:55 (WEA 3) | 16:17
17 | 05:28 20:36 (WEA 01) | 06:15 | 07:05 | 07:56 | 07:51 08:28 (WEA 3) | 08:32
|21:41 22 20:58 (WEAO1) | 20:51 | 19:41 ] 18:33 116:36 27  08:55 (WEA 3) | 16:18
18 | 05:29 20:36 (WEA 01) | 06:16 | 07:07 17:56 (WEA 02) | 07:57 1 07:53 08:29 (WEA 3) | 08:32
|21:40 21 20:57 (WEAO1) | 20:49  |19:39 12  18:08 (WEA 02) | 18:30 116:35 26  08:55 (WEA 3) | 16:18
19 | 05:31 20:38 (WEA 01) | 06:18 | 07:08 17:52 (WEA 02) | 07:59 | 07:54 08:29 (WEA 3) | 08:33
121:39 19 20:57 (WEAO1) | 20:46 | 19:37 20  18:12 (WEA 02) | 18:28 116:3¢ 26  08:55 (WEA 3) | 16:18
20 | 05:32 20:39 (WEA 01) | 06:20 | 07:10 17:49 (WEA 02) | 08:01 | 07:56 08:30 (WEA 3) | 08:34
121:38 17 20:56 (WEAO1) | 20:44 | 19:34 24  18:13 (WEA 02) | 18:26 116:32 25  08:55 (WEA 3) | 16:19
21 05:33 20:40 (WEA 01) | 06:21 | 07:12 17:47 (WEA 02) | 08:03 | 07:58 08:31 (WEA 3) | 08:34
121:36 14 20:54 (WEAO1) | 20:42 | 19:32 28  18:15 (WEA 02) | 18:24 116:31 24  08:55 (WEA 3) | 16:19
22 ] 05:35 20:41 (WEA 01) | 06:23 | 07:13 17:45 (WEA 02) | 08:04 ] 07:59 08:31 (WEA 3) | 08:35
121:35 12 20:53 (WEAO1) | 20:40 | 19:30 32  18:17 (WEA 02) | 18:22 116:30 23 08:54 (WEA 3) | 16:19
23 | 05:36 20:45 (WEA 01) | 06:24 | 07:15 17:43 (WEA 02) | 08:06 ] 08:01 08:32 (WEA 3) | 08:35
| 21:34 5 20:50 (WEAO1) | 20:38 | 19:27 34  18:17 (WEA 02) | 18:20 116:29 22 08:54 (WEA 3) | 16:20
24 ] 05:37 106:26 | 07:17 17:41 (WEA 02) | 08:08 | 08:03 08:34 (WEA 3) | 08:36
| 21:33 120:36 | 19:25 37  18:18 (WEA 02) | 18:18 116:28 20  08:54 (WEA 3) | 16:21
25| 05:39 ]06:28 | 07:18 17:40 (WEA 02) | 07:10 ] 08:04 08:36 (WEA 3) | 08:36
| 21:31 120:3¢ | 19:23 38  18:18 (WEA 02) | 17:16 116:27 17  08:53 (WEA 3) | 16:21
26 | 05:40 106:29 | 07:20 17:39 (WEA 02) | 07:11 | 08:06 08:37 (WEA 3) | 08:37
| 21:30 120:32  |19:20 39  18:18 (WEA 02) | 17:14 116:26 15  08:52 (WEA 3) | 16:22
27 05:42 106:31 | 07:22 17:38 (WEA 02) | 07:13 | 08:07 08:39 (WEA 3) | 08:37
| 21:28 | 20:29 | 19:18 41 18:19 (WEA02) | 17:12 | 16:25 12 08:51 (WEA 3) | 16:23
28 | 05:43 106:33 | 07:23 17:37 (WEA 02) | 07:15 | 08:09 08:41 (WEA 3) | 08:37
| 21:27 120:27  |19:16 41  18:18 (WEA02) | 17:10 116:24 10  08:51 (WEA 3) | 16:23
29 | 05:45 106:3¢ | 07:25 17:36 (WEA 02) | 07:17 ] 08:10 08:42 (WEA 3) | 08:37
|21:25 120:25  |19:13 42  18:18 (WEA02) | 17:08 | 16:23 7 08:49 (WEA 3) | 16:24
30 | 05:46 106:36 | 07:27 17:36 (WEA 02) | 07:19 ] 08:12 | 08:37
| 21:24 120:23  [19:11 43 18:19 (WEA 02) | 17:06 | 16:22 | 16:25
31 05:48 106:37 | | 07:20 | | 08:37
| 21:22 120220 | | 17:04 | | 16:26
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 243
astr.max.mogl.Beschattung | 552 | | 431 | 491 | 534 |
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 (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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-08 - Schirl 28, 48346 Ostbevern
Annahmen fur 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 13uni

108:37 14:39 (WEA 02) | 08:10 14:43 (WEA 02) | 07:17 17:21 (WEA 03) | 07:06 | 06:01 ] 05:16 19:45 (WEA 01)
|16:27 43 15:22 (WEA02) | 17:15 56 9 (WEA 02) | 18:07 20  17:41 (WEAO3) | 20:01 | 20:52 |21:38 41 20:26 (WEA 01)

2 08:37 14:39 (WEA 02) | 08:09 14:43 (WEA 02) | 07:15 17:20 (WEA 03) | 07:04 | 05:59 ] 05:15 19:46 (WEA 01)
16:28 44 15:23 (WEAO2) |17:17 56  15:39 (WEA02) | 18:09 23  17:43 (WEA 03) | 20:03 20:54 21:40 41 20:27 (WEAO1)
3108:37 14:39 (WEA 02) | 08:07 14:44 (WEA 02) | 07:12 17:19 (WEA 03) | 07:01 05:57 05:14 19:45 (WEA 01)
16:30 44 15:23 (WEA 02) | 17:19 54 15:38 (WEA 02) | 18:11 25 17:44 (WEA 03) | 20:05 20:56 21:41 43 20:28 (WEA 01)
4| 08:37 14:39 (WEA 02) | 08:06 14:44 (WEA 02) | 07:10 17:19 (WEA 03) | 06:59 05:55 05:13 19:45 (WEA 01)
16:31 45 15:24 (WEAO2) |17:21 54 8 (WEA02) | 18:13 26 17:45 (WEA 03) | 20:06 20:57 21:42 43 20:28 (WEA 01)
5] 08:37 14:39 (WEA 02) | 08:04 14:46 (WEA 02) | 07:08 17:18 (WEA 03) | 06:57 05:54 05:13 19:45 (WEA 01)
16:32 45  15:24 (WEAO2) | 17:23 52  15:38 (WEAO2) | 18:14 26  17:44 (WEA 03) | 20:08 20:59 21:43 44 20:29 (WEA O1)
6] 08:36 14:39 (WEA 02) | 08:02 14:46 (WEA 02) | 07:06 17:18 (WEA 03) | 06:55 | 05:52 05:12 19:44 (WEA 01)
16:33 47 15:26 (WEA 02) | 17:25 51 15:37 (WEA 02) | 18:16 26 17:44 (WEA 03) | 20:10 21:01 21:44 45 20:29 (WEA 01)
7] 08:36 14:39 (WEA 02) | 08:01 14:47 (WEA 02) | 07:04 17:18 (WEA 03) | 06:52 05:50 05:11 19:45 (WEA 01)

16:3¢ 47 15:26 (WEA02) | 17:26 50
14:39 (WEA 02) | 07:59
16:36 48 15:27 (WEA02) | 17:28 48

7 (WEA02) | 18:18 26 17:44 (WEA 03) | 20:12 21:02 21:45 45  20:30 (WEA 01)
8 (WEA 02) | 07:01 17:17 (WEA 03) | 06:50 | 05:48 05:11 19:44 (WEA 01)
6 (WEA02) | 18:20 26 17:43 (WEA 03) | 20:13 21:04 21:45 46 20:30 (WEA O1)

®
=
2
w
3

9 08:35 14:39 (WEA 02) | 07:57 14:49 (WEA 02) | 06:59 17:18 (WEA 03) | 06:48 | 05:46 05:10 19:44 (WEA 01)
16:37 49 15:28 (WEA 02) | 17:30 46 15:35 (WEA 02) | 18:21 25 17:43 (WEA 03) | 20:15 21:06 21:46 47 20:31 (WEA 01)
10 | 08:35 14:39 (WEA 02) | 07:55 14:50 (WEA 02) | 06:57 17:18 (WEA 03) | 06:46 05:45 05:10 19:45 (WEA 01)
16:38 49 15:28 (WEA02) | 17:32 44 4 (WEA 02) [ 18:23 24 17:42 (WEA 03) | 20:17 21:07 21:47 47 20:32 (WEA 01)
11| 08:34 14:40 (WEA 02) | 07:53 14:51 (WEA 02) | 06:55 17:19 (WEA 03) | 06:43 | 05:43 05:09 19:44 (WEA 01)
|16:40 50 15:30 (WEA02) | 17:3¢ 42 15:33 (WEAO2) | 18:25 22 17:41 (WEAO3) [ 20:18 | 21:09 |21:48 47  20:31 (WEAO1)
12 | 08:33 14:39 (WEA 02) | 07:52 1453 (WEA 02) | 06:52 17:20 (WEA 03) | 06:41 05:41 05:09 19:44 (WEA 01)
16:41 52 15:31 (WEA 02) | 17:36 38 15:31 (WEA 02) | 18:27 19 17:39 (WEA 03) | 20:20 21:10 21:49 48 20:32 (WEA 01)
13| 08:33 14:39 (WEA 02) | 07:50 14:55 (WEA 02) | 06:50 17:21 (WEA 03) | 06:39 05:40 05:09 19:44 (WEA 01)
16:43 52 15:31 (WEA02) | 17:38 35 15:30 (WEAO02) | 18:29 17  17:38 (WEA 03) | 20:22 21:12 21:49 48 20:32 (WEA 01)
14 | 08:32 14:39 (WEA 02) | 07:48 14:57 (WEA 02) | 06:48 17:24 (WEA 03) | 06:37 | 05:38 05:09 19:45 (WEA 01)
|16:44 53 15:32 (WEAO02) | 17:40 31 15:28 (WEAO2) |18:30 11  17:35 (WEAO3) [ 20:24 | 21:14 |21:50 48 20:33 (WEA O1)
15 | 08:31 14:39 (WEA 02) | 07:46 14159 (WEA 02) | 06:45 06:34 | 05:37 05:08 19:45 (WEA 01)
16:46 53 15:32 (WEA 02) | 17:41 27 15:26 (WEA 02) | 18:32 20:25 21:15 21:50 48 20:33 (WEA 01)
16 | 08:30 14:39 (WEA 02) | 07:44 15:03 (WEA 02) | 06:43 06:32 05:35 05:08 19:45 (WEA 01)
16:47 54  15:33 (WEAO02) | 17:43 19  15:22 (WEA 02) | 18:34 20:27 21:17 21:51 49 20:34 (WEA 01)
17 | 08:29 14:40 (WEA 02) | 07:42 15:00 (WEA 02) | 06:41 06:30 | 05:33 05:08 19:45 (WEA 01)
|16:49 54 15:34 (WEA02) | 17:45 8  15:17 (WEA02) | 18:35 2029|2118 |21:51 49 20:34 (WEA O1)
18 | 08:28 14:40 (WEA 02) | 07:40 06:38 06:28 | 05:32 05:08 19:45 (WEA 01)
16:51 55 15:35 (WEA 02) | 17:47 18:37 20:30 21:20 21:52 49 20:34 (WEA 01)
19 | 08:27 14:40 (WEA 02) | 07:38 06:36 06:26 05:31 05:08 19:45 (WEA 01)
16:52 55  15:35 (WEA02) | 17:49 18:39 20:32 21:21 2152 49 20:34 (WEA 01)
20 | 08:26 14:39 (WEA 02) | 07:36 06:34 06:24 | 05:29 05:08 19:45 (WEA 01)
|16:54 56 15:35 (WEA 02) | 17:51 | 18:41 ]20:34 | 21:23 |21:52 50  20:35 (WEA O1)
21 08:25 14:40 (WEA 02) | 07:34 06:32 06:21 05:28 19:59 (WEA 01) | 05:08 19:45 (WEA 01)
16:56 56 15:36 (WEA 02) | 17:53 18:42 20:35 21:24 12 20:11 (WEA 01) | 21:53 50 20:35 (WEA 01)
22| 08:24 14:40 (WEA 02) | 07:32 06:29 06:19 05:27 19:56 (WEA 01) | 05:09 19:45 (WEA 01)
16:57 57  15:37 (WEA 02) | 17:54 18:44 20:37 21:26 18  20:14 (WEA01) | 21:53 50  20:35 (WEA O1)
23 08:23 14:41 (WEA 02) | 07:30 06:27 06:17 | 05:25 19:54 (WEA 01) | 05:09 19:46 (WEA 01)
|16:50 56 15:37 (WEA 02) | 17:56 | 18:46 ]20:39  |21:27 22 20:16 (WEAOL) | 21:53 49 20:35 (WEA O1)
24| 08:22 14:40 (WEA 02) | 07:28 06:25 06:15 | 05:24 19:53 (WEA 01) | 05:09 19:46 (WEA 01)
17:01 57 15:37 (WEA 02) | 17:58 18:48 20:41 21:28 25 20:18 (WEA 01) | 21:53 49 20:35 (WEA 01)
25| 08:20 14:41 (WEA 02) | 07:25 06:22 06:13 05:23 19:51 (WEA 01) | 05:10 19:46 (WEA 01)
17:03 57  15:38 (WEA 02) | 18:00 18:49 20:42 21:30 28 20:19 (WEAOL) [ 21:53 49 20:35 (WEA 01)
26 | 08:19 14:40 (WEA 02) | 07:23 17:29 (WEA 03) | 06:20 06:11 05:22 19:49 (WEA 01) | 05:10 19:47 (WEA 01)
|17:04 58 15:38 (WEAO02) | 18:02 6 17:35 (WEA03) | 18:51 ]20:44  |21:31 31 20:20 (WEAOL) | 21:53 49 20:36 (WEA O1)
27| 08:18 14:41 (WEA 02) | 07:21 17:25 (WEA 03) | 06:18 06:09 | 05:21 19:48 (WEA 01) | 05:10 19:47 (WEA 01)
17:06 58 15:39 (WEA 02) | 18:04 12 17:37 (WEA 03) | 18:53 20:46 21:32 33 20:21 (WEA 01) | 21:53 48 20:35 (WEA 01)
28| 08:16 14:41 (WEA 02) | 07:19 17:23 (WEA 03) | 06:15 06:07 05:19 19:48 (WEA 01) | 05:11 19:48 (WEA 01)
17:08 57 15:38 (WEA02) | 18:05 16  17:39 (WEA 03) | 18:54 20:47 21:34 35  20:23 (WEAOL) [ 21:53 48 20:36 (WEA 01)
29 | 08:15 14:42 (WEA 02) 07:13 06:05 | 05:18 19:48 (WEA 01) | 05:11 19:47 (WEA 01)
117:10 57  15:39 (WEA02) | | 19:56 ]20:49  |21:35 36  20:24 (WEAOL) | 21:53 49  20:36 (WEA O1)
30 | 08:13 14:42 (WEA 02) 07:11 06:03 | 05:17 19:47 (WEA 01) | 05:12 19:48 (WEA 01)
17:12 57 15:39 (WEA 02) 19:58 20:51 21:36 38 20:25 (WEA 01) | 21:53 48 20:36 (WEA 01)
31| 08:12 14:42 (WEA 02) 07:08 05:17 19:46 (WEA 01)
17:14 56 15:38 (WEA 02) 20:00 21:37 40 20:26 (WEA O1)
Sonnenscheinstunden | 259 217 367 416 486 499
astr.max.mdgl.Beschattung | 1621 | 745 | 316 | | 318 | 1416

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-08 - Schirl 28, 48346 Ostbevern
Annahmen fur 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 JAugust  |September |Oktober INovember |Dezember
1]05:13 19:48 (WEA 01) | 05:49 | 06:39 | 07:28 17:59 (WEA 03) | 07:22 14:19 (WEA 02) | 08:13 14:22 (WEA 02)
|21:52 48 20:36 (WEAOD) | 2 ] 20:18 119:00 19 18:18 (WEAO3) [ 17:02 45 15:04 (WEA02) [ 16:22 50  15:12 (WEA 02)
2]05:13 19:49 (WEA 01) | 0! ] 06:41 107:30 17:58 (WEA 03) | 07:24 14:18 (WEA 02) | 08:15 14:22 (WEA 02)
21152 47 20:36 (WEA 01) 20:16 19:06 21 18:19 (WEA03) [ 17:00 47  15:05 (WEAO2) [ 16:21 50  15:12 (WEA 02)
3]05:14 19:49 (WEA 01) 06:42 07:32 17:57 (WEA 03) | 07:26 14:17 (WEA 02) | 08:16 14:23 (WEA 02)
21:52 a7 20:36 (WEA 01) 20:14 19:04 23 18:20 (WEA 03) | 16:59 49 15:06 (WEA 02) | 16:20 49 15:12 (WEA 02)
4| 05:15 19:50 (WEA 01) 06:44 07:33 17:56 (WEA 03) | 07:28 14:17 (WEA 02) | 08:18 14:23 (WEA 02)
21:51 46 20:36 (WEA 01) 20:11 10:02 25 18:21 (WEAO3) | 16:57 49  15:06 (WEAO2) [ 16:20 49  15:12 (WEA 02)
5]05:16 19:50 (WEA 01) 06:46 07:35 17:54 (WEA 03) | 07:29 14:16 (WEA 02) | 08:19 14:25 (WEA 02)
21:51 45 20:35 (WEA 01) 20:09 18:50 26 18:20 (WEAO3) [ 16:55 51  15:07 (WEAO2) [ 16:19 47  15:12 (WEA02)
6]05:16 19:50 (WEA 01) 06:47 07:37 17:54 (WEA 03) | 07:31 14:15 (WEA 02) | 08:20 14125 (WEA 02)
21:50 46 20:36 (WEA 01) 20:07 18:57 26 18:20 (WEA 03) | 16:53 53 15:08 (WEA 02) | 16:19 47 15:12 (WEA 02)
7105:17 19:51 (WEA 01) 06:49 07:38 17:54 (WEA 03) | 07:33 14:15 (WEA 02) | 08:22 14:26 (WEA 02)
21:50 45  20:36 (WEA 01) 20:05 18:55 26 18:20 (WEAO03) | 16:52 53  15:08 (WEA02) [ 16:19 46  15:12 (WEA 02)
805:18 19:52 (WEA 01) 06:51 07:40 17:54 (WEA 03) | 07:35 14:14 (WEA 02) | 08:23 14:27 (WEA 02)
21:49 43 20:35 (WEA 01) 20:02 18:53 26 18:20 (WEAO03) | 16:50 55 15:00 (WEAO2) | 16:18 45  15:12 (WEA 02)
9 05:19 19:52 (WEA 01) 06:52 07:42 17:53 (WEA 03) | 07:37 14:14 (WEA 02) | 08:24 14:28 (WEA 02)
21:48 43 20:35 (WEA 01) 20:00 18:50 26 18:19 (WEA 03) | 16:48 55 15:09 (WEA 02) | 16:18 44 15:12 (WEA 02)
10 | 05:20 19:53 (WEA 01) 06:54 07:43 17:53 (WEA 03) | 07:38 14:14 (WEA 02) | 08:25 14:28 (WEA 02)
21:48 42 20:35 (WEA 01) 19:58 18:48 25  18:18 (WEA 03) | 16:47 56  15:10 (WEA 02) | 16:18 44 15:12 (WEA 02)
11 05:21 19:54 (WEA 01) 06:55 07:45 17:54 (WEA 03) | 07:40 14:14 (WEA 02) | 08:26 14:29 (WEA 02)
|21:47 41 20:35 (WEA 01) ] 19:55 18:46 24  18:18 (WEAO3) [ 16:45 56  15:10 (WEA02) | 16:17 43  15:12 (WEA02)
12 | 05:22 19:54 (WEA 01) 06:57 07:47 17:55 (WEA 03) | 07:42 14:14 (WEA 02) | 08:27 14:30 (WEA 02)
21:46 40 20:34 (WEA 01) 19:53 18:44 21 18:16 (WEA 03) | 16:43 57 15:11 (WEA 02) | 16:17 42 15:12 (WEA 02)
13| 05:23 19:55 (WEA 01) 06:59 07:49 17:55 (WEA 03) | 07:44 14:14 (WEA 02) | 08:28 14:30 (WEA 02)
21:45 39 20:34 (WEA 01) 19:51 18:41 18  18:13 (WEA 03) | 16:42 57 15:11 (WEA 02) | 16:17 42 15:12 (WEA 02)
14 | 05:25 19:56 (WEA 01) 07:00 07:50 17:56 (WEA 03) | 07:46 14:13 (WEA 02) | 08:29 14:31 (WEA 02)
|21:44 37 20:33 (WEA 01) | 19:48 118:39 15 18:11 (WEAO3) | 16:40 57 15:10 (WEAO2) | 16:17 42  15:13 (WEA 02)
15 | 05:26 19:57 (WEA 01) 07:02 07:52 17:59 (WEA 03) | 07:47 14:13 (WEA 02) | 08:30 14:32 (WEA 02)
21:43 35 20:32 (WEA 01) 19:46 18:37 10 18:09 (WEA 03) | 16:39 57 15:10 (WEA 02) | 16:17 41 15:13 (WEA 02)
16 | 05:27 19:57 (WEA 01) 07:04 07:54 07:49 14:13 (WEA 02) | 08:31 14:33 (WEA 02)
21:42 34 20:31 (WEA01) 19:44 18:35 16:38 58  15:11 (WEA 02) | 16:17 40 15:13 (WEA 02)
17 | 05:28 19:58 (WEA 01) 07:05 07:56 07:51 14:14 (WEA 02) | 08:32 14:33 (WEA 02)
|21:41 32 20:30 (WEA 01) | 19:41 | 18:33 |16:36 57 15:11 (WEA02) | 16:18 41  15:14 (WEA 02)
18 | 05:29 19:59 (WEA 01) 07:07 07:57 07:53 14:14 (WEA 02) | 08:32 14:33 (WEA 02)
21:40 30 20:29 (WEA 01) 19:39 18:30 16:35 57 15:11 (WEA 02) | 16:18 40 15:13 (WEA 02)
19| 05:31 20:02 (WEA 01) 07:08 07:59 07:54 14:15 (WEA 02) | 08:33 14:34 (WEA 02)
21:39 27 20:29 (WEA 01) 19:37 18:28 16:3¢ 56  15:11 (WEAO2) | 16:18 40  15:14 (WEA 02)
20 | 05:32 20:03 (WEA 01) 07:10 08:01 07:56 14:15 (WEA 02) | 08:34 14:35 (WEA 02)
|21:38 24 20:27 (WEA 01) ]19:34 | 18:26 |16:32 57 15:12 (WEA02) | 16:19 40  15:15 (WEA 02)
21 05:33 20:05 (WEA 01) 07:12 08:03 07:58 14:16 (WEA 02) | 08:34 14:35 (WEA 02)
21:36 20 20:25 (WEA 01) 19:32 18:24 16:31 56 15:12 (WEA 02) | 16:19 40 15:15 (WEA 02)
22| 05:35 20:07 (WEA 01) 07:13 08:04 07:59 14:15 (WEA 02) | 08:35 14:36 (WEA 02)
21:35 15 20:22 (WEA 01) 19:30 18:22 16:30 56 15:11 (WEAO2) | 16:19 40  15:16 (WEA 02)
23| 05:36 20:12 (WEA 01) | O 07:15 08:06 08:01 14:16 (WEA 02) | 08:35 14:36 (WEA 02)
|21:34 6 20:18 (WEAO1) [ 20:38 | 19:27 | 18:20 |16:20 55 15:11 (WEA02) | 16:20 40  15:16 (WEA 02)
24| 05:37 06:26 07:17 08:08 08:03 14:17 (WEA 02) | 08:36 14136 (WEA 02)
21:33 20:36 19:25 18:18 16:28 55 15:12 (WEA 02) | 16:21 40 15:16 (WEA 02)
25 05:39 06:28 07:18 07:10 14:37 (WEA 02) | 08:04 14:18 (WEA 02) | 08:36 14:37 (WEA 02)
21:31 20:34 19:23 17:16 12 14:49 (WEA 02) | 16:27 54 15:12 (WEA 02) | 16:21 40 15:17 (WEA 02)
26 | 05:40 06:29 07:20 o7:11 14:32 (WEA 02) | 08:06 14:18 (WEA 02) | 08:37 14:37 (WEA 02)
| 21:30 | 2 ] 19:20 117:14 22 14:54 (WEAO2) [ 16:26 54 15:12 (WEA02) | 16:22 41  15:18 (WEA 02)
27 | 05:42 06:31 07:22 07:13 14:28 (WEA 02) | 08:07 14:18 (WEA 02) | 08:37 14:38 (WEA 02)
21:28 19:18 17:12 28 14:56 (WEA 02) | 16:25 54 15:12 (WEA 02) | 16:23 40 15:18 (WEA 02)
28| 05:43 07:23 07:15 14:26 (WEA 02) | 08:09 14:19 (WEA 02) | 08:37 14:38 (WEA 02)
21:27 19:16 17:10 32 14:58 (WEA 02) | 16:24 53 15:12 (WEA 02) | 16:23 41 15:19 (WEA 02)
29 | 05:45 07:25 18:05 (WEA 03) | 07:17 14:24 (WEA 02) | 08:10 14:20 (WEA 02) | 08:37 14:38 (WEA 02)
| 21:25 119:13 8 18:13(WEA03)|17:08 36 15:00 (WEAO2) [ 16:23 ~ 52 15:12 (WEAO2) | 16:24 41  15:19 (WEA 02)
30 | 05:46 07:27 18:02 (WEA 03) | 07:19 14:22 (WEA 02) | 08:12 14:21 (WEA 02) | 08:37 14:38 (WEA 02)
21:24 19:11 15 18:17 (WEA 03) | 17:06 39 15:01 (WEA 02) | 16:22 51 15:12 (WEA 02) | 16:25 42 15:20 (WEA 02)
31| 05:48 07:20 14:21 (WEA 02) 08:37 14:38 (WEA 02)
21:22 17:04 42 15:03 (WEA 02) 16:26 43 15:21 (WEA 02)

Sonnenscheinstunden | 502 381 331 266 243
astr.max.mdgl.Beschattung | 832 | 23 | 542 | 1622 | 1330

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 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 200620241106 /16  WINAPRO .

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

engineering@noxt.de - 25. Juni 2024 emgmeeﬂmg
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Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-09 - Harkampsheide 23, 48291 Telgte
Annahmen fur 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 1Juni 13uli 1August Oktober b
1] 08:37 08:10 07:17 07:06 06:01 05:16 06:09 (WEA 02) | 05:13 06:14 (WEA 02) | 05:49 06:39 07:28 07:22 08:13
16:28 17:15 18:07 20:01 20:52 21:38 51 07:00 (WEA 02) | 21:52 54 07:08 (WEA 02) | 21:20 20:18 19:09 17:02 16:22
2| 08:37 08:09 07:15 07:04 05:59 05:15 06:09 (WEA 02) | 05:13 06:14 (WEA 02) | 05:51 06:41 07:30 07:24 08:15
16:20  |17:17  [18:09 | 20:03 | 20:54 21:40 52 07:01(WEAO2) | 21352 54 07:08 (WEAQ2) |21:19  [20:16  [19:06  [17:01 | 16:21
3| 08:37 08:07 07:13 07:02 05:57 05:14 06:09 (WEA 02) | 05:14 06:14 (WEA 02) | 05:52 06:42 07:32 07:26 08:16
16:30 17:19 18:11 20:05 20:56 21:41 52 07:01 (WEA 02) | 21:52 54 07:08 (WEA 02) | 21:17 20:14 19:04 16:59 16:21
4 08:37 08:06 07:10 06:59 05:55 05:13 06:08 (WEA 02) | 05:15 06:15 (WEA 02) | 05:54 06:44 07:33 07:28 08:18
16:31 17:21 18:13 20:07 20:57 21:42 53  07:01 (WEA 02) | 21:51 53 07:08 (WEA 02) | 21:15 20:11 19:02 16:57 16:20
500837 |08:04 |07:08 |06:57 | 0554 05:13 06:09 (WEA 02) | 05:16 06:14 (WEA02) | 05:56 | 06:46 | 07:35 [ 07:30 | 08:19
16:32 17:23 18:14 20:08 20:59 21:43 53  07:02 (WEA 02) | 21:51 54  07:08 (WEA 02) | 21:14 20:09 18:59 16:55 16:19
610836 |08:02 |07:06 |06:55 | 05:52 05:12 06:09 (WEA 02) | 05:17 06:15 (WEA 02) | 05:57 | 06:47 | 07:37 [ 07:31 | 08:20
16:33 17:25 18:16 20:10 21:01 21:44 53 07:02 (WEA 02) | 21:50 53  07:08 (WEA 02) | 21:12 20:07 18:57 16:53 16:19
700836  |08:01 [07:04  |06:52 | 05:50 05:11 06:09 (WEA 02) | 05:17 06:15 (WEA02) | 05:59 | 06:49  |07:38 | 07:33 | 08:22
16:35 17:27 18:18 20:12 21:02 21:45 53 07:02 (WEA 02) | 21:50 53 07:08 (WEA 02) | 21:10 20:05 18:55 16:52 16:19
8 08:36 07:59 07:01 06:50 05:48 05:11 06:09 (WEA 02) | 05:18 06:16 (WEA 02) | 06:00 06:51 07:40 07:35 08:23
16:36  |17:28  [18:20 20113 | 21:04 2145 53 07:02(WEAO2) | 21:49 52 07:08(WEAO2)|21:08  |20:02 |18:53 [16:50 | 16:18
9] 08:35 07:57 06:59 06:48 05:46 05:10 06:09 (WEA 02) | 05:19 06:16 (WEA 02) | 06:02 06:52 07:42 07:37 08:24
16:37  |17:30  [18:22 20105 | 21:06 21:46 54 07:03(WEAO2) | 21:48 52 07:08(WEAO2) |21:06  [20:00  [18:50  [16:48 | 16:18
10 | 08:35 07:55 06:57 06:46 05:45 05:10 06:09 (WEA 02) | 05:20 06:17 (WEA 02) | 06:03 06:54 07:44 07:39 08:25
16:39 17:32 18:23 20:17 21:07 21:47 54  07:03 (WEA 02) | 21:48 51 07:08 (WEA 02) | 21:04 19:58 18:48 16:47 16:18
1100834 |07:53 | 06355  |06:43 | 05143 05:10 06:09 (WEA 02) | 05:21 06:17 (WEA 02) | 06:05 | 06:56 | 07:45 | 07:40 | 08:26
16:40 17:34 18:25 20:18 21:09 21:48 54  07:03 (WEA 02) | 21:47 51  07:08 (WEA 02) | 21:03 19:55 18:46 16:45 16:18
1210833 |O7:52  |06:52  [06:41 | 05:41 05:09 06:09 (WEA 02) | 05:22 06:17 (WEA02) | 06:07 | 06:57 | 07:47 | 07:42 | 08:27
16:41 17:36 18:27 20:20 21:11 21:49 55  07:04 (WEA 02) | 21:46 51 07:08 (WEA 02) | 21:01 19:53 18:44 16:44. 16:17
13]08:33  |O7:50 | 06:50  [06:39 | 05:40 06:26 (WEA 02) | 05:09 06:10 (WEA 02) | 05:24 06:18 (WEA02) | 06:08 | 06:59 | 07:49 | 07:44 | 08:28
16:43 17:38 18:29 20:22 21:12 15  06:41 (WEA 02) | 21:49 54 07:04 (WEA 02) | 21:45 50  07:08 (WEA 02) | 20:59 19:51 18:41 16:42 16:17
14 | 08:32 07:48 06:48 06:37 05:38 06:23 (WEA 02) | 05:09 06:10 (WEA 02) | 05:25 06:18 (WEA 02) | 06:10 07:00 07:50 07:46 08:29
16:44  |17:40  [18:30 2024 [21:4 21 06:44 (WEAO2) [21:50 54 07:04 (WEAO2) | 21:44 50 07:08(WEAO2) | 20:57  [19:48  |18:39  [16:41 | 16:17
15 | 08:31 07:46 06:45 06:34 05:37 06:21 (WEA 02) | 05:09 06:10 (WEA 02) | 05:26 06:18 (WEA 02) | 06:12 07:02 07:52 07:47 08:30
16:46  |17:42  [18:32  |20:25  [21:15 25 06:46 (WEAO2) [21:50 55 07:05 (WEAO2) [ 21:43 50 07:08 (WEAO2) | 20:55  [19:46  |18:37  [1639 | 16:17
16 | 08:30 07:44 06:43 06:32 05:35 06:18 (WEA 02) | 05:08 06:10 (WEA 02) | 05:27 06:19 (WEA 02) | 06:13 07:04 07:54 07:49 08:31
16:48 17:43 18:34 20:27 21:17 30  06:48 (WEA 02) | 21:51 55 07:05 (WEA 02) | 21:42 48 07:07 (WEA 02) | 20:53 19:44 18:35 16:38 16:18
17]0829  |07:42  |06:41  |06:30 | 05:34 06:17 (WEA 02) | 05:08 06:11 (WEA 02) | 05:28 06:19 (WEA02) | 06:15 | 07:05  |07:56  |07:51 | 08:32
16:49 17:45 18:36 20:29 21:18 32 06:49 (WEA 02) | 21:51 54 07:05 (WEA 02) | 21:41 48 07:07 (WEA 02) | 20:51 19:41 18:33 16:36 16:18
1810828  |07:40 | 06:39  [06:28 | 05:32 06:16 (WEA 02) | 05:08 06:11 (WEA 02) | 05:30 06:21 (WEA02) | 06:16 | 07:07 | 07:57  |07:53 | 08:32
16:51 17:47 18:37 20:30 21:20 35  06:51 (WEA 02) | 21:52 54  07:05 (WEA 02) | 21:40 46 07:07 (WEA 02) | 20:49 19:39 18:31 16:35 16:18
1900827  |O7:38 | 06:36  |06:26 | 05:31 06:15 (WEA 02) | 05:08 06:11 (WEA 02) | 05:31 06:21 (WEA02) | 06:18 | 07:09  |07:59  |07:54 | 08:33
16:52 17:49 18:39 20:32 21:21 36  06:51 (WEA 02) | 21:52 55  07:06 (WEA 02) | 21:39 45 07:06 (WEA 02) | 20:47 19:37 18:28 16:34 16:18
20 | 08:26 07:36 06:34 06:24 05:29 06:14 (WEA 02) | 05:08 06:11 (WEA 02) | 05:32 06:21 (WEA 02) | 06:20 07:10 08:01 07:56 08:34
16:54 17:51 18:41 20:34 21:23 39  06:53 (WEA 02) | 21:52 55  07:06 (WEA 02) | 21:38 45 07:06 (WEA 02) | 20:44 19:34 18:26 16:33 16:19
21| 08:25 07:34 06:32 06:22 05:28 06:13 (WEA 02) | 05:09 06:11 (WEA 02) | 05:33 06:22 (WEA 02) | 06:21 07:12 08:03 07:58 08:34
16:56  |17:53  [18:42 | 20:36  [21:24 41 06:54 (WEAO2) [21:53 55 07:06 (WEAO2) [ 21:37 43 07:05 (WEAO2) | 20:42  [19:32 | 18:24  [1631 | 16:19
22 | 08:24 07:32 06:29 06:19 05:27 06:13 (WEA 02) | 05:09 06:11 (WEA 02) | 05:35 06:23 (WEA 02) | 06:23 07:13 08:04 07:59 08:35
16:58  |17:54 | 18:44  |20:37  |21:26 42 06:55 (WEAO2) | 21353 55 07:06 (WEAO2) |21:35 42 07:05 (WEA02) [20:40  |19:30  [18:22 | 16:30  |16:20
23]08:23 |O7:30  |06:27  [06:17 | 0525 06:12 (WEA 02) | 05:09 06:12 (WEA 02) | 05:36 06:24 (WEA02) | 06:25 | 07:15 | 08:06 | 08:01 | 08:35
16:59 17:56 18:46 20:39 21:27 44 06:56 (WEA 02) | 21:53 55 07:07 (WEA 02) | 21:34 40  07:04 (WEA 02) | 20:38 19:27 18:20 16:29 16:20
2410822 |O7:28 |06:25  |06:15 | 05:24 06:12 (WEA 02) | 05:09 06:12 (WEA 02) | 05:38 06:25 (WEA02) | 06:26 | 07:17 | 08:08 | 08:03 | 08:36
17:01 17:58 18:48 20:41 21:28 45 06:57 (WEA 02) | 21:53 55  07:07 (WEA 02) | 21:33 38  07:03 (WEA 02) | 20:36 19:25 18:18 16:28 16:21
25[08:20 |07:26  |06:22  [06:13 | 05:23 06:11 (WEA 02) | 05:10 06:12 (WEA 02) | 05:39 06:25 (WEA02) | 06:28 | 07:18  |07:10 [ 08:04 | 08:36
17:03 18:00 18:49 20:42 21:30 46 06:57 (WEA 02) | 21:53 54  07:06 (WEA 02) | 21:31 36  07:01 (WEA 02) | 20:34 19:23 17:16 16:27 16:21
26 | 08:19 07:23 06:20 06:11 05:22 06:11 (WEA 02) | 05:10 06:12 (WEA 02) | 05:40 06:27 (WEA 02) | 06:29 07:20 07:12 08:06 08:37
17:05 18:02 18:51 20:44 21:31 47 06:58 (WEA 02) | 21:53 55  07:07 (WEA 02) | 21:30 34 07:01 (WEA 02) | 20:32 19:20 17:14 16:26 16:22
27 | 08:18 07:21 06:18 06:09 05:21 06:11 (WEA 02) | 05:10 06:12 (WEA 02) | 05:42 06:28 (WEA 02) | 06:31 07:22 07:13 08:07 08:37
17:06  |18:04  [18:53 | 20:46  [21:32 47 06:58 (WEAO2) [21:53 55 07:07 WEAO2) [ 21:28 31 06:59 (WEA02) |20:29  [19:18  |17:12  [16:25 | 16:23
28 | 08:16 07:19 06:15 06:07 05:20 06:10 (WEA 02) | 05:11 06:13 (WEA 02) | 05:43 06:31 (WEA 02) | 06:33 07:23 07:15 08:09 08:37
17:08  |18:05 |18:55  |20:47  |21:34 49 0650 (WEAO2) [ 21353 55 07:08 (WEAO2) |21:27 27 06:58 (WEA02) [20:27  |19:16  [17:10 | 16:24  [16:24
29 | 08:15 07:13 06:05 05:19 06:10 (WEA 02) | 05:11 06:13 (WEA 02) | 05:45 06:32 (WEA 02) | 06:34 07:25 07:17 08:10 08:37
17:10 19:56 20:49 21:35 49 06:59 (WEA 02) | 21:53 54 07:07 (WEA 02) | 21:25 24 06:56 (WEA 02) | 20:25 19:13 17:08 16:23 16:24
30| 08:13 07:11  |06:03 | 05:18 06:09 (WEA 02) | 05:12 06:13 (WEA 02) | 05:46 06:34 (WEA02) | 06:36 | 07:27 | 07:19 [ 08:12 | 08:37
17:12 19:58 20:51 21:36 50  06:59 (WEA 02) | 21:53 55  07:08 (WEA 02) | 21:24 19 06:53 (WEA 02) | 20:23 19:11 17:06 16:23 16:25
31 08:12 07:08 05:17 06:09 (WEA 02) 05:48 06:38 (WEA 02) | 06:38 o07:21 08:37
17:14 20:00 21:37 51  07:00 (WEA 02) 21:22 12 06:50 (WEA 02) | 20:21 17:04 16:26
Sonnenscheinstunden | 259 217 367 416 485 499 502 454 381 331 266 243

astr.max.mogl.Beschattung 744 1621 1360

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 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 20062024 11:06 /17 WINAPRO

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

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-10 - Harkampsheide 20a, 48291 Telgte
Annahmen fur 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]08:37 | 08:10 | 07:17 | 07:06 | 06:01 | 05:16 06:06 (WEA 02)
|16:28 | 17:15 | 18:07  |20:01 | 20:52 |21:38 25  06:31 (WEA 02)
2108:37 | 08:09 |07:15 | 07:04 | 05:59 | 05:15 06:07 (WEA 02)
| 16:29 | 17:17 | 18:09 | 20:03 | 20:54 | 21:40 24 06:31 (WEA 02)
3108:37  |08:07 |07:13 | 07:02 | 05:57 | 05:14 06:07 (WEA 02)
116:30 | 17:19 | 18:11  |20:05 | 20:56 |21:41 24 06:31 (WEA 02)
4108:37 |08:06 |07:10 | 06:59 | 05:56 | 05:13 06:08 (WEA 02)
| 16:31 | 17:21 | 18:13 | 20:07 | 20:58 | 21:42 22 06:30 (WEA 02)
5]08:37 | 08:04 |07:08 |06:57 | 05:54 ] 05:13 06:09 (WEA 02)
116:32  |17:23 | 18:14  |20:08 | 20:59 |21:43 21 06:30 (WEA 02)
6]08:36 | 08:02 |07:06 |06:55 | 05:52 | 05:12 06:09 (WEA 02)
116:33 | 17:25 | 18:16  |20:10 | 21:01 | 21:44 21 06:30 (WEA 02)
7108:36 | 08:01  |07:04 | 06:52 | 05:50 | 05:12 06:10 (WEA 02)
116:35 | 17:27 | 18:18  [20:12 | 21:02 |21:45 20  06:30 (WEA 02)
8]08:36 | 07:59 | 07:00 | 06:50 | 05:48 06:13 (WEA 02) | 05:11 06:10 (WEA 02)
116:36 | 17:28 | 18:20  |20:13 | 21:04 9  06:22 (WEAO02) | 21:45 19  06:29 (WEA 02)
9108:35 | 07:57 | 06:59 | 06:48 | 05:47 06:12 (WEA 02) | 05:10 06:11 (WEA 02)
| 16:37 | 17:30 | 18:22 | 20:15 | 21:06 13 06:25 (WEA 02) | 21:46 18 06:29 (WEA 02)
10]08:35 | 07:55 | 06:57 | 06:46 | 05:45 06:10 (WEA 02) | 05:10 06:12 (WEA 02)
116:39 | 17:32 | 18:23 | 20:17 | 21:07 16 06:26 (WEA02) | 21:47 17  06:29 (WEA 02)
11|08:34 | 07:53 | 06:55 | 06:43 | 05:43 06:09 (WEA 02) | 05:10 06:12 (WEA 02)
| 16:40 | 17:34 | 18:25 | 20:19 | 21:09 19 06:28 (WEA 02) | 21:48 16 06:28 (WEA 02)
1208:33 | 07:52 | 06:52 | 06:41 | 05:41 06:07 (WEA 02) | 05:09 06:13 (WEA 02)
|16:42 | 17:36 | 18:27 | 20:20 | 21:11 22 06:29 (WEA02) | 21:49 15  06:28 (WEA 02)
13108:33 | 07:50 | 06:50 | 06:39 | 05:40 06:06 (WEA 02) | 05:09 06:14 (WEA 02)
|16:43 | 17:38 | 18:29  |20:22  |21:12 24  06:30 (WEA 02) | 21:49 14  06:28 (WEA 02)
1408:32 | 07:48 | 06:48 | 06:37 | 05:38 06:05 (WEA 02) | 05:09 06:14 (WEA 02)
| 16:45 | 17:40 | 18:30 | 20:24 | 21:14 25 06:30 (WEA02) | 21:50 14  06:28 (WEA 02)
15|08:31 | 07:46 | 06:46 | 06:35 | 05:37 06:05 (WEA 02) | 05:09 06:15 (WEA 02)
| 16:46 | 17:42 | 18:32 | 20:25 | 21:15 26 06:31 (WEA 02) | 21:50 13 06:28 (WEA 02)
16 108:30 | 07:44 | 06:43 | 06:32 | 05:35 06:04 (WEA 02) | 05:08 06:16 (WEA 02)
| 16:48 | 17:43 | 18:3¢ | 20:27 | 21:17 27 06:31 (WEAO02) | 21:51 12  06:28 (WEA 02)
17108:29 | 07:42 | 06:41  |06:30 | 05:34 06:04 (WEA 02) | 05:08 06:16 (WEA 02)
| 16:49 | 17:45 | 18:36 | 20:29 | 21:18 27 06:31 (WEA 02) | 21:51 12 06:28 (WEA 02)
1808:28 | 07:40 | 06:39 | 06:28 | 05:32 06:04 (WEA 02) | 05:08 06:17 (WEA 02)
|16:51 | 17:47 | 18:37  |20:30 | 21:20 28  06:32 (WEA 02) | 21:52 11 06:28 (WEA 02)
19 | 08:27 | 07:38 | 06:36 | 06:26 | 05:31 06:03 (WEA 02) | 05:08 06:17 (WEA 02)
| 16:53 | 17:49 | 18:39 | 20:32 | 21:21 28 06:31 (WEA 02) | 21:52 10 06:27 (WEA 02)
20]08:26 | 07:36 | 06:34 | 06:24 | 05:29 06:03 (WEA 02) | 05:09 06:17 (WEA 02)
|16:54 | 17:51 | 18:41  |20:34 | 21:223 29  06:32 (WEA 02) | 21:52 10 06:27 (WEA 02)
21]08:25 | 07:34 | 06:32 | 06:22 | 05:28 06:03 (WEA 02) | 05:09 06:17 (WEA 02)
| 16:56 | 17:53 | 18:43 | 20:36 | 21:24 29 06:32 (WEA 02) | 21:53 10 06:27 (WEA 02)
22]08:24  |07:32 | 06:29 | 06:19 | 05:27 06:03 (WEA 02) | 05:09 06:17 (WEA 02)
|16:58 | 17:55 | 18:44  |20:37 | 21:26 29  06:32 (WEA02) | 21:53 10  06:27 (WEA 02)
23] 08:23 | 07:30 | 06:27 | 06:17 | 05:25 06:04 (WEA 02) | 05:09 06:18 (WEA 02)
116:59 | 17:56 | 18:46 [ 20:39 | 21:27 29  06:33 (WEAO02) | 21:53 10  06:28 (WEA 02)
24]08:22 | 07:28 | 06:25 | 06:15 | 05:24 06:04 (WEA 02) | 05:09 06:18 (WEA 02)
117:01 | 17:58 | 18:48  |20:41 | 21:28 29  06:33 (WEA02) | 21:53 11  06:29 (WEA 02)
25]08:20 | 07:26 | 06:22 | 06:13 | 05:23 06:04 (WEA 02) | 05:10 06:17 (WEA 02)
117:03 | 18:00  |18:49  |20:42  |21:30 29 06:33 (WEA02) | 21:53 12  06:29 (WEA 02)
26]08:19 | 07:23 | 06:20 | 06:11 | 05:22 06:04 (WEA 02) | 05:10 06:18 (WEA 02)
|17:05  |18:02  |18:51  |20:44  |21:31 29 06:33 (WEA02) | 21:53 12  06:30 (WEA 02)
27108:18 | 07:21  |06:18 | 06:09 | 05:21 06:05 (WEA 02) | 05:11 06:17 (WEA 02)
|17:06 | 18:04  |18:53  |20:46 | 21:32 27 06:32 (WEA02) | 21:53 13  06:30 (WEA 02)
28108:16 | 07:19 | 06:15 | 06:07 | 05:20 06:05 (WEA 02) | 05:11 06:18 (WEA 02)
|17:08 | 18:05  |18:55  |20:47  |21:3@ 27 06:32 (WEA02) | 21:53 13  06:31 (WEA 02)
29|08:15 | 107:13 | 06:05 | 05:19 06:05 (WEA 02) | 05:12 06:17 (WEA 02)
117:10 | 119:56 | 20:49 | 21:35 27  06:32 (WEAO02) | 21:53 14  06:31 (WEA 02)
30 | 08:14 | | 07:11 | 06:03 | 05:18 06:05 (WEA 02) | 05:12 06:17 (WEA 02)
|17:12 | 119:58 | 20:51 | 21:36 27 06:32 (WEA02) | 21:53 15  06:32 (WEA 02)
31]08:12 | |07:08 | ] 05:17 06:06 (WEA 02) |
|17:14 | 120:00 | 121:37 25 06:31 (WEA02) |
Sonnenscheinstunden | 259 | 277 | 367 | 416 | 485 | 499
astr.max.mogl.Beschattung | | | | | 600 | 458

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 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 20062024 11:06 /18~ WINAPRO w

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

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579
Timm / andre@noxt.de

Projekt:

WP Ostbevern

SHADOW - Kalender

Berechnet:

24.06.2024 09:55/4.0.531

Berechnung: Gesamtbelastung Schattenrezeptor: SR-10 - Harkampsheide 20a, 48291 Telgte
Annahmen fur 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 |Novembel] Dezember
1]05:13 06:17 (WEA 02) | 05:49 06:18 (WEA 02) | 06:39 | 07:28 | 07:22 | 08:13
|21:52 16  06:33 (WEA02) | 21:21 21 06:39 (WEA 02) | 20:18 | 19:09 | 17:02 | 16:22
205:13 06:16 (WEA 02) | 05:51 06:20 (WEA 02) | 06:41 | 07:30 | 07:24 | 08:15
| 21:52 17 06:33 (WEA 02) | 21:19 18  06:38 (WEA 02) | 20:16 | 19:06 | 17:01 | 16:21
3]05:14 06:16 (WEA 02) | 05:52 06:21 (WEA 02) | 06:43 | 07:32 | 07:26 | 08:16
|21:52 18  06:34 (WEA02) | 21:17 15  06:36 (WEA 02) | 20:14 | 19:04 | 16:59 | 16:21
4] 05:15 06:16 (WEA 02) | 05:54 06:23 (WEA 02) | 06:44 | 07:33 | 07:28 | 08:18
| 21:51 19  06:35 (WEA 02) | 21:15 12 06:35 (WEA 02) | 20:12 | 19:02 | 16:57 | 16:20
505:16 06:15 (WEA 02) | 05:56 06:24 (WEA 02) | 06:46 | 07:35 | 07:30 | 08:19
|21:51 20 06:35 (WEA 02) | 21:14 7 06:31 (WEA02) | 20:09 | 18:59 | 16:55 | 16:20
6] 05:17 06:15 (WEA 02) | 05:57 106:47 | 07:37 | 07:31 | 08:20
121:50 21 06:36 (WEA 02) | 21:12 120:07  |18:57 | 16:53 | 16:19
7105:17 06:15 (WEA 02) | 05:59 106:49 | 07:38 | 07:33 | 08:22
121:50 21 06:36 (WEA 02) | 21:10 120:05  |18:55 | 16:52 | 16:19
8 05:18 06:15 (WEA 02) | 06:00 106:51 | 07:40 | 07:35 | 08:23
121:49 22 06:37 (WEA 02) | 21:08 120:02  |18:53 | 16:50 | 16:18
9] 05:19 06:15 (WEA 02) | 06:02 |06:52 | 07:42 | 07:37 | 08:24
| 21:48 23 06:38 (WEA 02) | 21:06 | 20:00 | 18:50 | 16:48 | 16:18
10 | 05:20 06:15 (WEA 02) | 06:03 |06:54 | 07:44 | 07:39 | 08:25
|21:48 23 06:38 (WEA 02) | 21:05 119:58 | 18:48 | 16:47 | 16:18
11| 05:21 06:15 (WEA 02) | 06:05 ]06:56 | 07:45 | 07:40 | 08:26
| 21:47 24 06:39 (WEA 02) | 21:03 | 19:55 | 18:46 | 16:45 | 16:18
12 | 05:22 06:14 (WEA 02) | 06:07 106:57 | 07:47 | 07:42 | 08:27
|21:46 25  06:39 (WEA 02) | 21:01 119:53 | 18:44 | 16:44 | 16:18
13| 05:24 06:14 (WEA 02) | 06:08 106:59 | 07:49 | 07:44 | 08:28
| 21:45 26 06:40 (WEA 02) | 20:59 119:51 [ 18:41 | 16:42 | 16:17
14 | 05:25 06:14 (WEA 02) | 06:10 107:00 | 07:50 | 07:46 | 08:29
|21:44 26  06:40 (WEA 02) | 20:57 119:48 | 18:39 | 16:41 | 16:17
15 | 05:26 06:14 (WEA 02) | 06:12 107:02 | 07:52 | 07:47 | 08:30
| 21:43 27 06:41 (WEA 02) | 20:55 | 19:46 | 18:37 | 16:39 | 16:18
16 | 05:27 06:13 (WEA 02) | 06:13 107:04 | 07:54 | 07:49 | 08:31
|21:42 28  06:41 (WEA 02) | 20:53 119:44  |18:35 | 16:38 | 16:18
17 | 05:28 06:13 (WEA 02) | 06:15 107:05 | 07:56 | 07:51 | 08:32
| 21:41 28 06:41 (WEA 02) | 20:51 | 19:41 | 18:33 | 16:36 | 16:18
18 | 05:30 06:14 (WEA 02) | 06:16 107:07 | 07:57 | 07:53 | 08:33
121:40 28  06:42 (WEA 02) | 20:49 119:39  |18:31 | 16:35 | 16:18
19 | 05:31 06:14 (WEA 02) | 06:18 107:09 | 07:59 | 07:54 | 08:33
| 21:39 28 06:42 (WEA 02) | 20:47 | 19:37 | 18:28 | 16:34 | 16:18
20 | 05:32 06:13 (WEA 02) | 06:20 107:10 | 08:01 | 07:56 | 08:34
121:38 29 06:42 (WEA 02) | 20:45 119:3¢ | 18:26 | 16:33 | 16:19
21]05:33 06:13 (WEA 02) | 06:21 | 07:12 | 08:03 | 07:58 | 08:34
| 21:37 29 06:42 (WEA 02) | 20:42 | 19:32 | 18:24 | 16:31 | 16:19
22| 05:35 06:14 (WEA 02) | 06:23 107:13 | 08:04 | 07:59 | 08:35
121:35 29 06:43 (WEA 02) | 20:40 119:30 | 18:22 | 16:30 | 16:20
23] 05:36 06:14 (WEA 02) | 06:25 | 07:15 | 08:06 | 08:01 | 08:36
121:34 29 06:43 (WEA 02) | 20:38 119:27 [ 18:20 | 16:29 | 16:20
24 | 05:38 06:13 (WEA 02) | 06:26 107:17 | 08:08 | 08:03 | 08:36
121:33 29 06:42 (WEA 02) | 20:36 119:25  |18:18 | 16:28 | 16:21
25 | 05:39 06:13 (WEA 02) | 06:28 107:18 | 07:10 | 08:04 | 08:36
121:31 29 06:42 (WEA 02) | 20:34 119:23 | 17:16 | 16:27 | 16:21
26 | 05:40 06:14 (WEA 02) | 06:29 107:20 | 07:12 | 08:06 | 08:37
121:30 28  06:42 (WEA 02) | 20:32 119:20 | 17:14 | 16:26 | 16:22
27 | 05:42 06:14 (WEA 02) | 06:31 107:22 | 07:13 | 08:07 | 08:37
|21:28 28 06:42 (WEA 02) | 20:29 |19:18 | 17:12 | 16:25 | 16:23
28 | 05:43 06:15 (WEA 02) | 06:33 | 07:23 | 07:15 | 08:09 | 08:37
121:27 27 06:42 (WEA 02) | 20:27 119:16 | 17:10 | 16:24 | 16:24
29 | 05:45 06:15 (WEA 02) | 06:34 107:25 | 07:17 | 08:11 | 08:37
|21:25 26 06:41 (WEA 02) | 20:25 119:13 | 17:08  |16:23 | 16:24
30 | 05:46 06:15 (WEA 02) | 06:36 107:27 | 07:19 | 08:12 | 08:37
|21:224 25  06:40 (WEA 02) | 20:23 119:11 | 17:06 | 16:23 | 16:25
31 | 05:48 06:17 (WEA 02) | 06:38 | |o7:21 | | 08:37
|21:22 23 06:40 (WEA 02) | 20:21 | |17:04 | | 16:26
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 243

astr.max.mogl.Beschattung | 771 | 73 | | | |

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 4.0.531 | 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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-11 - Harkampsheide 21, 48291 Telgte
Annahmen fur 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 IMai Puni uli |August Oktober mber
1] 08:37 08:10 07:17 07:06 06:01 06:35 (WEA 02) | 05:16 05:13 05:49 06:39 07:28 07:22 08:13
16:28 17:15 18:07 20:01 20:53 47 20:24 (WEAVB 1) | 21:38 21:52 21:21 20:18 19:09 17:02 16:22
2| 08:37 08:09 07:15 07:04 05:59 06:35 (WEA 02) | 05:15 05:13 05:51 06:41 07:30 07:24 08:15
16:20  |17:17  [18:09 | 20:03 20554 45 20:23 (WEAVB1)|21:40  [21:52 | 21:19 2016 [19:06  [17:01 | 16:21
3| 08:37 08:07 07:13 07:02 05:57 06:35 (WEA 02) | 05:14 05:14 05:52 06:43 07:32 07:26 08:16
16:30 17:19 18:11 20:05 20:56 44 20:23 (WEA VB 1) | 21:41 21:52 21:17 20:14 19:04 16:59 16:21
4 08:37 08:06 07:10 06:59 05:56 06:35 (WEA 02) | 05:13 05:15 05:54 06:52 (WEA 02) | 06:44 07:33 07:28 08:18
16:31 17:21 18:13 20:07 20:58 42 20:22 (WEA VB 1) | 21:42 21:51 21:15 20:24 (WEA VB 1) | 20:12 19:02 16:57 16:20
500837  |08:04 |07:08 | 06:57 0554 06:36 (WEA 02) | 05:13 | 05:16 | 05:56 06:49 (WEA 02) | 06:46 | 07:35 | 07:30 | 08:19
16:32 17:23 18:14 20:08 20:59 38 20:21 (WEAVB 1) | 21:43 21:51 21:14 24 20:27 (WEA VB 1) | 20:09 19:00 16:55 16:20
610836 |08:02 |07:06 | 06:55 0552 06:37 (WEA 02) | 05:12 [ 05:17 | 05:57 06:48 (WEA 02) | 06:47 | 07:37  |07:31 | 08:20
16:33 17:25 18:16 20:10 21:01 34 20:20 (WEA VB 1) | 21:44 21:50 21:12 30  20:29 (WEA VB 1) | 20:07 18:57 16:53 16:19
700836 |08:01  |07:04 | 06:52 05:50 06:38 (WEA 02) | 05:12 [ 05:17 | 05:59 06:46 (WEA 02) 07:39  [07:33 | 08:22
16:35 17:27 18:18 20:12 21:02 28  20:18 (WEA VB 1) | 21:45 21:50 21:10 36 20:30 (WEA VB 1) 18:55 16:52 16:19
8 08:36 07:59 07:01 06:50 05:48 06:40 (WEA 02) | 05:11 05:18 06:00 06:45 (WEA 02) 07:40 07:35 08:23
16:36  |17:29  [18:20 | 20113 21:04 20 20116 (WEAVB1) | 21:45  [21:49  |21:08 39 20:30 (WEA VB 1) 18:53  |16:50 | 16118
9] 08:35 07:57 06:59 06:48 05:47 06:43 (WEA 02) | 05:10 05:19 06:02 06:44 (WEA 02) 07:42 07:37 08:24
16:37  |17:30  [18:22 | 20105 21:06 5 06:48(WEAO2) | 21:46  [21:48  |21:06 42  20:31 (WEAVB 1) 18:50 | 16:48 16118
10 | 08:35 07:55 06:57 06:46 05:45 05:10 05:20 06:04 06:44 (WEA 02) 07:44 07:39 08:25
16:39 17:32 18:23 20:17 21:07 21:47 21:48 21:05 45 20:32 (WEA VB 1) 18:48 16:47 16:18
11]08:34  |07:53 | 0655 | 06:43 05:43 05:10  |05:21 | 06:05 06:43 (WEA 02) 07:45  [07:40 | 08:26
16:40 17:34 18:25 20:19 21:09 21:48 21:47 21:03 47 20:32 (WEA VB 1) 18:46 16:45 16:18
1210833  |O7:52  |0652 | 06:41 05:41 0509 |05:22 | 06:07 06:43 (WEA 02) o07:47  [07:42 | 08:27
16:42 17:36 18:27 20:20 21:11 21:49 21:46 21:01 48  20:32 (WEA VB 1) 18:44 16:44 16:18
13]08:33  |O7:50 | 06:50 | 06:39 05:40 05:09  |05:24 | 06:08 06:42 (WEA 02) 07:49  [07:44 | 08:28
16:43 17:38 18:29 20:22 21:12 21:49 21:45 20:59 47 20:30 (WEA VB 1) 18:41 16:42 16:17
14 | 08:32 07:48 06:48 06:37 05:38 05:09 05:25 06:10 06:42 (WEA 02) 07:50 07:46 08:29
16:45  |17:40  [18:30 | 20:24 21:14 21550  |21:44 2057 45  20:20 (WEAVB 1) 18:39 1641 [16:17
15 | 08:31 07:46 06:46 06:35 05:37 05:09 05:26 06:12 06:42 (WEA 02) 07:52 07:47 08:30
16:46  |17:42  [18:32 | 20:25 21:15 21550  |21:43  [20:55 43 20:26 (WEA VB 1) 18:37  |16:39 16118
16 | 08:30 07:44 06:43 06:32 05:35 05:08 05:27 06:13 06:42 (WEA 02) 07:54 07:49 08:31
16:48 17:43 18:34 20:27 21:17 21:51 21:42 20:53 41 20:25 (WEA VB 1) | 19:44 18:35 16:38 16:18
1710829  |07:42 | 06:41 | 06:30 05:34 05:08  |05:28 | 06:15 06:42 (WEA 02) | 07:05 | 07:56 | 07:51 | 08:32
16:49 17:45 18:36 20:29 21:18 21:51 21:41 20:51 38 20:22 (WEAVB 1) | 19:41 18:33 16:36 16:18
180828  |07:40 [ 06:39 | 06:28 05:32 0508 |05:30 | 06:16 06:44 (WEA 02) 07:57  [07:53 | 08:33
16:51 17:47 18:37 20:30 21:20 21:52 21:40 20:49 33  20:21 (WEA VB 1) 18:31 16:35 16:18
1900827  |O7:38  [06:36 | 06:26 05:31 05:08 |05:31 | 06:18 06:45 (WEA 02) 07:59  [07:54 | 08:33
16:53 17:49 18:39 20:32 21:21 21:52 21:39 20:47 28 20:18 (WEA VB 1) 18:28 16:34 16:18
20 | 08:26 07:36 06:34 06:24 06:47 (WEA 02) | 05:29 05:09 05:32 06:20 06:47 (WEA 02) 08:01 07:56 08:34
16:54 17:51 18:41 20:34 5 06:52 (WEA 02) | 21:23 21:52 21:38 20:45 23 20:17 (WEA VB 1) 18:26 16:33 16:19
21| 08:25 07:34 06:32 06:22 06:45 (WEA 02) | 05:28 05:09 05:33 06:21 06:48 (WEA 02) 08:03 07:58 08:34
16:56  |17:53  [18:43  |20:36 10 06:55 (WEA 02) | 21:24 2153 |21:37 2042 16 20:14 (WEAVB 1) 18:24 1631 16119
22 | 08:24 07:32 06:29 06:19 06:43 (WEA 02) | 05:27 05:09 05:35 06:23 06:50 (WEA 02) 08:04 07:59 08:35
16:58  |17:55  [18:44 | 20:37 18  20:10 (WEAVB 1) | 21:26 21553 |21:35 2040 9 06:59 (WEA02) 18:22  16:30  [16:20
23]08:23 |07:30 | 06:27 | 06:17 06:41 (WEA 02) | 05:25 05:09 |05:36 | 06:25 06:51 (WEA 02) 08:06  [08:01 | 08:36
16:59 17:56 18:46 20:39 24 20:11 (WEA VB 1) | 21:27 21:53 21:34 20:38 4 06:55 (WEA 02) 18:20 16:29 16:20
2400822 |07:28  [06:25 | 06:15 06:39 (WEA 02) | 05:24 0509 |05:33 | 06:26 08:08  [08:03 | 08:36
17:01 17:58 18:48 20:41 29 20:13 (WEAVB 1) | 21:28 21:53 21:33 20:36 18:18 16:28 16:21
25|08:20 |07:26  |06:22 | 06:13 06:37 (WEA 02) | 05:23 05:10  |05:39 | 06:28 07:10  [08:04 | 08:36
17:03 18:00 18:49 20:42 35 20:15 (WEA VB 1) | 21:30 21:53 21:31 20:34 17:16 16:27 16:21
26 | 08:19 07:23 06:20 06:11 06:35 (WEA 02) | 05:22 05:10 05:40 06:29 07:12 08:06 08:37
17:05 18:02 18:51 20:44 39 20:16 (WEAVB 1) | 21:31 21:53 21:30 20:32 17:14 16:26 16:22
27 | 08:18 07:21 06:18 06:09 06:35 (WEA 02) | 05:21 05:11 05:42 06:31 07:13 08:07 08:37
17:06  |18:04  [18:53 | 20:46 41  20:18 (WEA VB 1) | 21:32 2153 |21:28 | 20:29 1712 1625 [16:23
28 | 08:16 07:19 06:15 06:07 06:34 (WEA 02) | 05:20 05:11 05:43 06:33 07:15 08:09 08:37
17:08 18:05 18:55 20:47 44 20:19 (WEA VB 1) | 21:34 21:53 21:27 20:27 17:10 16:24 16:24
29 | 08:15 07:13 06:05 06:34 (WEA 02) | 05:19 05:12 05:45 06:34 07:17 08:11 08:37
17:10 19:56 20:49 46 20:21 (WEA VB 1) | 21:35 21:53 21:25 20:25 17:08 16:23 16:24
30 | 08:14 07:11 | 06:03 06:34 (WEA 02) | 05:18 05:12  |05:46 | 06:36 07:19  [08:12 | 08:37
17:12 19:58 20:51 47 20:22 (WEA VB 1) | 21:36 21:53 21:24 20:23 17:06 16:23 16:25
31 08:12 07:08 05:17 05:48 | 06:38 07:21 08:37
17:14 20:00 21:37 21:22 20:21 17:04 16:26
Sonnenscheinstunden | 259 217 367 416 485 499 502 454 381 331 266 243

astr.max.mogl.Beschattung 238 303 650

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 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 2006202411:06 /20  WINAPRO
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Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

Projekt:

WP Ostbevern

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-12 - Uberwasser 25, 48346 Ostbevern
Annahmen fur 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 1 April IMai 1Juni
1]08:38 ] 08:11 16:07 (WEA TEO3) | 07:17 1 07:06 07:33 (WEA 03) | 06:01 | 05:16
| 16:28 117:16 26  16:33 (WEA TEO3) | 18:07 120:01 61 19:21 (WEAVB1) | 20:53 | 21:39
2 08:37 | 08:09 16:08 (WEA TE03) | 07:15 | 07:04 07:31 (WEA 03) | 05:59 | 05:15
| 16:29 117:17 24 16:32 (WEA TEO3) | 18:09 120:03 63 19:20 (WEAVB 1) | 20:54 | 21:40
308:37 | 08:07 16:09 (WEA TEO3) | 07:13 | 07:02 07:28 (WEA 03) | 05:57 | 05:14
| 16:30 |17:19 22 16:31 (WEA TEO3) | 18:11 120:05 66 19:19 (WEAVB 1) | 20:56 | 21:41
408:37 1 08:06 16:11 (WEA TEO3) | 07:10 1 06:59 07:27 (WEA 03) | 05:56 | 05:13
| 16:31 | 17:21 19 16:30 (WEA TEO3) | 18:13 | 20:07 67  19:18 (WEA VB 1) | 20:58 | 21:42
5] 08:37 | 08:04 16:12 (WEA TEO3) | 07:08 | 06:57 07:26 (WEA 03) | 05:54 | 05:13
| 16:32 117:23 17 9 (WEA TEO3) | 18:14 120:08 68 19:18 (WEAVB1) | 20:59 | 21:43
6 08:36 | 08:02 16:15 (WEA TE03) | 07:06 | 06:55 07:25 (WEA 03) | 05:52 | 05:12
| 16:33 117:25 11  16:26 (WEA TEO3) | 18:16 120:10 67 19:16 (WEAVB 1) | 21:01 | 21:44
71 08:36 | 08:01 | 07:04 | 06:52 07:24 (WEA 03) | 05:50 | 05:12
| 16:35 | 17:27 | 18:18 12012 66 19:15 (WEAVB 1) [ 21:03 | 21:45
8 08:36 | 07:59 | 07:01 | 06:50 07:24 (WEA 03) | 05:48 | 05:11
| 16:36 | 17:29 | 18:20 120:13 65 19:14 (WEAVB1) | 21:04 | 21:46
9] 08:35 | 07:57 ] 06:59 | 06:48 07:24 (WEA 03) | 05:47 | 05:10
| 16:37 117:30 | 18:22 120:15 61 19:12 (WEAVB1) [ 21:06 | 21:46
10 | 08:35 | 07:55 | 06:57 | 06:46 07:23 (WEA 03) | 05:45 | 05:10
| 16:39 | 17:32 | 18:23 120:17 58 19:10 (WEAVB1) | 21:07 | 21:47
11 | 08:34 | 07:54 | 06:55 | 06:43 07:22 (WEA 03) | 05:43 | 05:10
| 16:40 | 17:34 | 18:25 120:19 53 19:07 (WEAVB 1) [ 21:09 | 21:48
12 | 08:33 16:05 (WEA TE03) | 07:52 | 06:52 | 06:41 07:23 (WEA 03) | 05:41 | 05:09
| 16:42 3 16:08 (WEA TEO3) | 17:36 | 18:27 120:20 45 19:03 (WEAVB1) | 21:11 | 21:49
13 | 08:33 16:05 (WEA TE03) | 07:50 | 06:50 | 06:39 07:23 (WEA 03) | 05:40 | 05:09
| 16:43 4 16:09 (WEA TEO3) | 17:38 | 18:29 12022 31 07:54 (WEA 03) | 21:12 | 21:49
14 | 08:32 16:04 (WEA TEO3) | 07:48 | 06:48 | 06:37 07:23 (WEA 03) | 05:38 | 05:09
| 16:45 7 16:11 (WEA TEO3) | 17:40 | 18:30 | 20:24 31 07:54 (WEA 03) | 21:14 | 21:50
15 | 08:31 16:04 (WEA TEO3) | 07:46 | 06:46 1 06:35 07:24 (WEA 03) | 05:37 | 05:09
| 16:46 9  16:13 (WEA TEO3) | 17:42 | 18:32 | 20:25 29 07:53 (WEA 03) | 21:15 | 21:50
16 | 08:30 16:04 (WEA TEO3) | 07:44 | 06:43 1 06:32 07:24 (WEA 03) | 05:35 | 05:08
|16:48 10  16:14 (WEA TEO3) | 17:43 | 18:34 12027 27 07:51 (WEA 03) | 21:17 | 21:51
17 | 08:29 16:03 (WEA TE03) | 07:42 | 06:41 18:00 (WEA VB 1) | 06:30 07:24 (WEA 03) | 05:34 | 05:08
116:49 13 16:16 (WEA TEO3) | 17:45 118:36 10 18:10 (WEAVB 1) | 20:29 26 07:50 (WEA 03) | 21:18 | 21:51
18 | 08:28 16:03 (WEA TEO3) | 07:40 ] 06:39 17:55 (WEA VB 1) | 06:28 07:26 (WEA 03) | 05:32 | 05:08
116:51 15  16:18 (WEA TEO3) | 17:47 118:37 17 18:12 (WEAVB1) | 20:31 22 07:48 (WEA 03) | 21:20 | 21:52
19 | 08:27 16:03 (WEA TEO3) | 07:38 | 06:36 17:52 (WEA VB 1) | 06:26 07:27 (WEA 03) | 05:31 | 05:08
116:53 17  16:20 (WEA TEO3) | 17:49 |18:39 22 18:14 (WEAVB1) | 20:32 19 07:46 (WEA 03) | 21:21 | 21:52
20 | 08:26 16:03 (WEA TEO3) | 07:36 | 06:34 17:50 (WEA VB 1) | 06:24 07:29 (WEA 03) | 05:29 | 05:09
116:54 19 16:22 (WEA TEO3) | 17:51 |18:41 26 18:16 (WEAVB 1) | 20:34 14 07:43 (WEA 03) | 21:23 | 21:53
21| 08:25 16:03 (WEA TEO3) | 07:34 | 06:32 17:47 (WEA VB 1) | 06:22 07:34 (WEA 03) | 05:28 | 05:09
| 16:56 20 16:23 (WEA TEO03) | 17:53 | 18:43 30 18:17 (WEA VB 1) | 20:36 5 07:39 (WEA 03) | 21:24 | 21:53
22| 08:24 16:03 (WEA TEO3) | 07:32 ] 06:29 17:46 (WEA VB 1) | 06:19 105:27 ] 05:09
| 16:58 23 16:26 (WEA TEO3) | 17:55 | 18:44 33 18:19 (WEA VB 1) | 20:37 | 21:26 | 21:53
23 08:23 16:03 (WEA TEO3) | 07:30 | 06:27 17:45 (WEA VB 1) | 06:17 105:25 | 05:09
116:59 25  16:28 (WEA TEO3) | 17:56 |18:46 36  18:21 (WEA VB 1) | 20:39 |21:27 | 21:53
24 | 08:22 16:03 (WEA TE03) | 07:28 | 06:25 17:43 (WEA VB 1) | 06:15 105:24 | 05:09
117:01 26  16:29 (WEA TEO3) | 17:58 |18:48 38  18:21 (WEA VB 1) | 20:41 |21:28 | 21:53
25 | 08:20 16:04 (WEA TEO3) | 07:26 | 06:22 17:42 (WEA VB 1) | 06:13 105:23 ] 05:10
117:03 28  16:32 (WEA TE03) | 18:00 118:49 39  18:21 (WEA VB 1) | 20:42 121:30 | 21:53
26 | 08:19 16:03 (WEA TEO3) | 07:23 ] 06:20 17:42 (WEA VB 1) | 06:11 105:22  ]05:10
117:05 30  16:33 (WEA TEO3) | 18:02 |18:51 40  18:22 (WEA VB 1) | 20:44 |21:31 | 21:53
27| 08:18 16:04 (WEA TE03) | 07:21 ] 06:18 17:41 (WEA VB 1) | 06:09 105:21 | 05:11
117:06 29  16:33 (WEA TEO3) | 18:04 |18:53 40  18:21 (WEA VB 1) | 20:46 121:32 | 21:53
28| 08:16 16:04 (WEA TEO3) | 07:19 | 06:15 17:40 (WEA VB 1) | 06:07 | 05:20 | 05:11
117:08 29  16:33 (WEA TEO3) | 18:05 |18:55 42  18:22 (WEA VB 1) | 20:48 121:3¢ | 21:53
29 | 08:15 16:05 (WEA TEO3) | | 07:13 18:40 (WEA VB 1) | 06:05 105:19 ] 05:12
117:10 28 16:33 (WEA TE03) | 119:56 42 19:22 (WEA VB 1) | 20:49 121:35 | 21:53
30 | 08:14 16:05 (WEA TEO3) | |07:11 07:40 (WEA 03) | 06:03 |05:18 | 05:12
|17:12 28  16:33 (WEA TEO3) | 119:58 47 19:21 (WEA VB 1) | 20:51 121:36 | 21:53
31 08:12 16:06 (WEA TE03) | | 07:09 07:35 (WEA 03) | 105:17 |
|17:14 26  16:32 (WEA TEO3) | 120:00 57 19:21 (WEAVB 1) | 121:37 |
Sonnenscheinstunden | 259 | 277 | 367 | 486 | 499
astr.max.mogl.Beschattung | 389 1 119 | 519 944 1 1

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 4.0.531 | 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 - 25. Juni 2024

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-12 - Uberwasser 25, 48346 Ostbevern
Annahmen fur 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]05:13 | 05:49 ] 06:39 07:21 (WEA 03) | 07:28 | 07:22 | 08:14 15:48 (WEA TE03)
|21:53 | 21:21 120:18 53  19:06 (WEA VB 1) | 19:09 | 17:02 116:22 1 15:49 (WEA TEO3)
210513 | 05:51 | 06:41 07:21 (WEA 03) | 07:30 | 07:24 | 08:15
|21:52 | 21:19 | 20:16 57 19:08 (WEAVB 1) | 19:06 | 17:01 | 16:21
310514 | 05:52 | 06:43 07:22 (WEA 03) | 07:32 | 07:26 | 08:16
|21:52 | 21:17 | 20:14 61 19:10 (WEAVB 1) | 19:04 | 16:59 | 16:21
410515 | 05:54 | 06:44 07:21 (WEA 03) | 07:33 | 07:28 15:48 (WEA TEO3) | 08:18
| 21:51 | 21:16 | 20:12 65 19:11 (WEA VB 1) | 19:02 | 16:57 4 :52 (WEA TEO3) | 16:20
5]05:16 | 05:56 | 06:46 07:21 (WEA 03) | 07:35 | 07:30 4 (WEA TEO3) | 08:19
|21:51 | 21:14 120:09 66 19:12 (WEAVB 1) |19:00  |16:55 12 6 (WEA TEO3) | 16:20
6]05:17 | 05:57 | 06:47 07:21 (WEA 03) | 07:37 | 07:31 15:42 (WEA TEO3) | 08:20
|21:50 | 21:12 | 20:07 67 19:12 (WEAVB1) | 18:57  |16:53 17  15:59 (WEA TEO3) | 16:19
710517 | 05:59 | 06:49 07:21 (WEA 03) | 07:39 | 07:33 0 (WEA TEO3) | 08:22
121:50 | 21:10 120:05 68 19:13 (WEAVB1) | 18:55  |16:552 20 0 (WEA TEO3) | 16:19
8]05:18 | 06:00 ] 06:51 07:21 (WEA 03) | 07:40 | 07:35 15:39 (WEA TEO3) | 08:23
|21:49 | 21:08 120:02 68 19:13 (WEAVB 1) | 18:53  |16:50 23 2 (WEA TEO3) | 16:18
910519 | 06:02 | 06:52 07:22 (WEA 03) | 07:42 | 07:37 15:38 (WEA TEO3) | 08:24
|21:49 | 21:06 120:00 67 19:13 (WEAVB 1) | 18:50  |16:48 25 3 (WEA TEO3) | 16:18
10 | 05:20 | 06:04 | 06:54 07:24 (WEA 03) | 07:44 | 07:39 :38 (WEA TEO3) | 08:25
| 21:48 | 21:05 | 19:58 65 19:14 (WEAVB 1) | 18:48 | 16:47 25 3 (WEA TEO3) | 16:18
11[05:21 | 06:05 | 06:56 07:25 (WEA 03) | 07:45 | 07:40 7 (WEA TEO3) | 08:26
|21:47 | 21:03 119:55 61 19:13 (WEAVB 1) | 18:46 | 16:45 27  16:04 (WEA TEO3) | 16:18
12]05:22 | 06:07 | 06:57 07:27 (WEA 03) | 07:47 | 07:42 15:37 (WEA TEO3) | 08:27
|21:46 | 21:01 119:58 58 19:13 (WEAVB 1) | 18:44  |16:44 28 5 (WEA TEO3) | 16:18
13 05:24 | 06:08 | 06:59 07:30 (WEA 03) | 07:49 | 07:44 7 (WEA TEO3) | 08:28
|21:45 | 20:59 | 19:51 49 19:12 (WEAVB 1) | 18:42 | 16:42 28  16:05 (WEA TEO3) | 16:17
14 05:25 | 06:10 | 07:00 18:30 (WEA VB 1) | 07:51 | 07:46 7 (WEA TEO3) | 08:29
|21:44 | 20:57 | 19:48 42 19:12 (WEAVB1) | 18:39 | 16:41 29  16:06 (WEA TEO3) | 16:17
15[05:26 | 06:12 | 07:02 18:30 (WEA VB 1) | 07:52 | 07:47 7 (WEA TEO3) | 08:30
| 21:43 | 20:55 | 19:46 41 19:11 (WEAVB 1) | 18:37 | 16:39 29 :06 (WEA TEO3) | 16:18
16| 05:27 | 06:13 | 07:04 18:30 (WEA VB 1) | 07:54 | 07:49 6 (WEA TEO3) | 08:31
|21:42 | 20:53 119:44 41 19:11 (WEAVB 1) | 18:35  |16:38 30 6 (WEA TEO3) | 16:18
17]05:28 | 06:15 | 07:05 18:30 (WEA VB 1) | 07:56 | 07:51 15:37 (WEA TEO3) | 08:32
|21:41 | 2051 | 19:41 41 19:11 (WEAVB1) | 18:33 | 16:36 27  16:04 (WEA TEO3) | 16:18
18 [05:30 | 06:16 | 07:07 18:30 (WEA VB 1) | 07:57 | 07:53 7 (WEA TEO3) | 08:33
|21:40 | 20:49 119:39 39  19:09 (WEAVB 1) | 18:31  |16:35 26 3 (WEA TEO3) | 16:18
19]05:31 | 06:18 | 07:09 18:30 (WEA VB 1) | 07:59 | 07:54 15:37 (WEA TEO3) | 08:33
121:39 | 20:47 119:37 38  19:08 (WEAVB 1) | 18:28  |16:34 25 2 (WEA TEO3) | 16:18
20]05:32 | 06:20 | 07:10 18:30 (WEA VB 1) | 08:01 | 07:56 8 (WEA TEO3) | 08:34
121:38 | 20:45 119:3¢ 37 19:07 (WEAVB 1) | 18:26  |16:33 23 1 (WEA TEO3) | 16:19
21]05:33 | 06:21 | 07:12 18:31 (WEA VB 1) | 08:03 | 07:58 9 (WEA TEO3) | 08:35
| 21:37 | 20:42 | 19:32 34 19:05 (WEAVB 1) | 18:24 | 16:31 20 9 (WEA TEO3) | 16:19
22]05:35 | 06:23 07:37 (WEA 03) | 07:14 18:32 (WEA VB 1) | 08:05 | 07:59 9 (WEA TEO3) | 08:35
| 21:35 | 20:40 8 07:45 (WEA 03) | 19:30 31 19:03 (WEA VB 1) | 18:22 | 16:30 19  15:58 (WEA TE03) | 16:20
23|05:36 | 06:25 07:33 (WEA 03) | 07:15 18:33 (WEA VB 1) | 08:06 | 08:01 15:39 (WEA TEO3) | 08:36

|21:3¢  |20:38 15
24]05:38 | 06:26

27 19:00 (WEAVB 1) [18:20  [16:29 17
18:35 (WEAVB 1) | 08:08 | 08:03

6 (WEA TEO3) | 16:20
0 (WEA TEO3) | 08:36

121:33  [20:36 19 23 18:58 (WEAVB 1) | 18:18  |16:28 15  15:55 (WEA TEO3) | 16:21

25]05:39 | 06:28 18:37 (WEA VB 1) | 07:10 | 08:04 15:41 (WEA TEO3) | 08:36

|21:31 |20:34 23 19 18:56 (WEAVB 1) | 17:16 | 16:27 13  15:54 (WEA TEO3) | 16:21

26]05:40 | 06:29 18:40 (WEA VB 1) | 07:12 | 08:06 15:43 (WEA TEO3) | 08:37

|21:30  |20:32 26 13 18:53 (WEAVB 1) | 17:14 | 16:26 11  15:54 (WEA TEO3) | 16:22

27]05:42 | 06:31 107:13 | 08:08 15:43 (WEA TEO3) | 08:37

|21:28  [20:30 28 |17:12 | 16:25 9 15:52 (WEA TEO3) | 16:23

28]05:43 | 06:33 07:25 (WEA 03) | 07:23 107:15 | 08:09 15:44 (WEA TEO3) | 08:37

|21:27 2027 29 07:54 (WEA 03) | 19:16 |17:10 | 16:24 7 15:51 (WEA TEO3) | 16:24

29]05:45 | 06:34 07:24 (WEA 03) | 07:25 107:17 | 08:11 15:46 (WEA TEO3) | 08:37

|21:25 20225 31 |17:08 | 16:23 4 15:50 (WEA TEO3) | 16:24

30]05:46 | 06:36 07:23 (WEA 03) | 07:27 107:19 | 08:12 15:46 (WEA TEO3) | 08:37

|21:24 2023 31 07:54 (WEA 03) | 19:11 117:06 | 16:23 3 15:49 (WEA TEO3) | 16:25

31]05:48 | 06:38 07:22 (WEA 03) | |o7:21 | | 08:37

|21:22  [20:21 46 19:03 (WEAVB 1) | |17:04 | ] 16:26

Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 243
astr.max.mogl.Beschattung | | 256 | 1231 | | 516 | 1

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 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 20062024 11:06 /22 WINAPRO ‘
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Projekt:

WP Ostbevern

SHADOW -

Kalender

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

Berechnung: Gesamtbelastung Schattenrezeptor: SR-13 - Uberwasser 24, 48346 Ostbevern
Annahmen fur 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]08:37 | 08:11 | 07:17 1 07:06 08:04 (WEA 03) | 06:01 | 05:16
|16:28 | 17:15 | 18:07 120:01 40  08:44 (WEA03) | 20:53 | 21:39
2108:37 | 08:09 |07:15 | 07:04 08:04 (WEA 03) | 05:59 | 05:15
| 16:29 | 17:17 | 18:09 | 20:03 39  08:43 (WEA 03) | 20:54 | 21:40
3]08:37 | 08:07 |07:13 17:43 (WEA VB 1) | 07:02 08:04 (WEA 03) | 05:57 | 05:14
116:30  [17:19 | 18:11 2 17:45(WEAVB1) | 20:05 38 08:42 (WEA03) | 20:56 | 21:41
4108:37 |08:06 |07:10 17:39 (WEA VB 1) | 06:59 08:05 (WEA 03) | 05:56 | 05:13
| 16:31 | 17:21 | 18:13 8  17:47 (WEA VB 1) | 20:07 36  08:41 (WEA 03) | 20:58 | 21:42
5]08:37 | 08:04 |07:08 17:36 (WEA VB 1) | 06:57 08:06 (WEA 03) | 05:54 | 05:13
116:32  |17:23 | 18:14 12 17:48 (WEAVB 1) | 20:08 33  08:39 (WEA03) | 20:59 | 21:43
6]08:36 | 08:02 | 07:06 17:35 (WEA VB 1) | 06:55 08:06 (WEA 03) | 05:52 | 05:12
116:33 | 17:25 | 18:16 15  17:50 (WEAVB 1) | 20:10 31  08:37 (WEA03) | 21:01 | 21:44
7108:36 | 08:01 | 07:04 17:33 (WEA VB 1) | 06:52 08:08 (WEA 03) | 05:50 | 05:11
116:35 | 17:27 | 18:18 19 17:52 (WEAVB1) | 20:12 27  08:35 (WEA03) | 21:03 | 21:45
8]08:36 | 07:59 | 07:01 17:32 (WEA VB 1) | 06:50 08:09 (WEA 03) | 05:48 | 05:11
116:36 | 17:29 | 18:20 23 17:55(WEAVB1) | 20:13 24  08:33 (WEA03) | 21:04 | 21:46
9108:35 | 07:57 | 06:59 17:31 (WEA VB 1) | 06:48 08:12 (WEA 03) | 05:47 | 05:10
| 16:37 | 17:30 | 18:22 25 17:56 (WEA VB 1) | 20:15 18 08:30 (WEA 03) | 21:06 | 21:46
10]08:35 | 07:55 | 06:57 17:30 (WEA VB 1) | 06:46 08:15 (WEA 03) | 05:45 | 05:10
116:39  |17:32 | 18:23 28 17:58 (WEAVB 1) | 20:17 10  08:25 (WEA 03) | 21:07 | 21:47
11|08:34 | 07:54 | 06:55 17:30 (WEA VB 1) | 06:43 105:43 | 05:10
|16:40 | 17:34 | 18:25 30  18:00 (WEA VB 1) | 20:19 121:09 | 21:48
12108:33 | 07:52 | 06:52 17:29 (WEA VB 1) | 06:41 105:41 | 05:09
|16:42  |17:36 | 18:27 30  17:59 (WEA VB 1) | 20:20 |21:11 | 21:49
13]08:33 | 07:50 | 06:50 17:29 (WEA VB 1) | 06:39 105:40 | 05:09
116:43 | 17:38 | 18:29 31 18:00 (WEA VB 1) | 20:22 |21:12 | 21:49
1408:32 | 07:48 | 06:48 07:26 (WEA 03) | 06:37 1 05:38 | 05:09
|16:45 | 17:40 | 18:30 38 17:59 (WEA VB 1) | 20:24 |21:14 | 21:50
15|08:31 | 07:46 | 06:46 07:20 (WEA 03) | 06:35 105:37 | 05:09
|16:46 | 17:42 | 18:32 47 17:58 (WEA VB 1) | 20:25 |21:15 | 21:50
16 108:30 | 07:44 | 06:43 07:17 (WEA 03) | 06:32 105:35 | 05:08
|16:48 | 17:43 | 18:34 53  17:58 (WEA VB 1) | 20:27 |21:17 | 21:51
17108:29 | 07:42 | 06:41 07:15 (WEA 03) | 06:30 105:34 | 05:08
| 16:49 | 17:45 | 18:36 55 17:57 (WEA VB 1) | 20:29 | 21:18 | 21:51
1808:28 | 07:40 | 06:39 07:12 (WEA 03) | 06:28 105:32 | 05:08
|16:51 | 17:47 | 18:37 57  17:55 (WEA VB 1) | 20:31 |21:20 | 21:52
1908:27 | 07:38 | 06:36 07:11 (WEA 03) | 06:26 105:31 | 05:08
| 16:53 | 17:49 | 18:39 56 17:54 (WEA VB 1) | 20:32 | 21:21 | 21:52
20]08:26 | 07:36 | 06:34 07:10 (WEA 03) | 06:24 105:29 | 05:08
|16:54 | 17:51 | 18:41 55  17:52 (WEA VB 1) | 20:34 |21:23 | 21:53
21]08:25 | 07:34 | 06:32 07:08 (WEA 03) | 06:22 | 05:28 | 05:09
|16:56 | 17:53 | 18:43 52 17:49 (WEA VB 1) | 20:36 |21:24 | 21:53
22]08:24  |07:32 | 06:29 07:07 (WEA 03) | 06:19 105:27 | 05:09
|16:58 | 17:55 | 18:44 44 17:44 (WEA VB 1) | 20:37 |21:26 | 21:53
23] 08:23 | 07:30 | 06:27 07:07 (WEA 03) | 06:17 | 05:25 | 05:09
116:59 | 17:56 | 18:46 41 07:48 (WEA 03) | 20:39 |21:27 | 21:53
24]08:22 | 07:28 | 06:25 07:05 (WEA 03) | 06:15 105:24 | 05:09
|17:01  |17:58 | 18:48 42 07:47 (WEA 03) | 20:41 |21:28 | 21:53
25]08:20 | 07:26 | 06:22 07:05 (WEA 03) | 06:13 105:23 | 05:10
117:03 | 18:00 | 18:49 42 07:47 (WEA 03) | 20:42 121:30 | 21:53
26]08:19 | 07:23 | 06:20 07:05 (WEA 03) | 06:11 105:22 | 05:10
|17:05  |18:02 | 18:51 43 07:48 (WEA 03) | 20:44 |21:31 | 21:53
27108:18 | 07:21 | 06:18 07:04 (WEA 03) | 06:09 105:21 | 05:11
|17:06 | 18:04 | 18:53 43 07:47 (WEA 03) | 20:46 ]21:32 | 21:53
28 | 08:16 | 07:19 | 06:15 07:04 (WEA 03) | 06:07 | 05:20 | 05:11
|17:08 | 18:05 | 18:55 43 07:47 (WEA 03) | 20:47 |21:34 | 21:53
29|08:15 | | 07:13 08:04 (WEA 03) | 06:05 105:19 | 05:12
117:10 | | 19:56 42 08:46 (WEA 03) | 20:49 ]21:35 | 21:53
30 | 08:14 | | 07:11 08:03 (WEA 03) | 06:03 | 05:18 | 05:12
|17:12 | | 19:58 42 08:45 (WEA 03) | 20:51 |21:36 | 21:53
31]08:12 | | 07:09 08:03 (WEA 03) | 105:17 |
|17:14 | | 20:00 42 08:45 (WEA 03) | 121:37 |
Sonnenscheinstunden | 259 | 277 | 367 | 416 | 486 | 499
astr.max.mogl.Beschattung | | | 1060 | 296 | |

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)

20062024 11:06 /23 WINAPRO w

windPRO 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

noxt! engineering GmbH
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Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

Projekt:

WP Ostbevern

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-13 - Uberwasser 24, 48346 Ostbevern
Annahmen fur 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 |Novembei] Dezember
1]05:13 | 05:49 | 06:39 | 07:28 18:09 (WEAVB 1) | 07:22 | 08:14
|21:53  [21:21 | 20:18 119:09 30 18:39 (WEAVB 1) | 17:02 | 16:22
2]05:13 | 05:51 | 06:41 08:14 (WEA 03) | 07:30 18:08 (WEAVB 1) | 07:24 | 08:15
| 21:52 | 21:19 | 20:16 10 08:24 (WEA 03) | 19:06 30 18:38 (WEAVB1) | 17:01 | 16:21
3]05:14 | 05:52 | 06:43 08:10 (WEA 03) | 07:32 18:08 (WEA VB 1) | 07:26 | 08:16
|21:52 | 21:17 | 20:14 18 08:28 (WEA 03) | 19:04 29  18:37 (WEAVB 1) | 16:59 | 16:21
4]05:15 | 05:54 | 06:44 08:07 (WEA 03) | 07:33 18:09 (WEA VB 1) | 07:28 | 08:18
| 21:51 | 21:15 | 20:12 23 08:30 (WEA 03) | 19:02 26  18:35 (WEAVB1) | 16:57 | 16:20
5]05:16 | 05:56 | 06:46 08:05 (WEA 03) | 07:35 18:08 (WEA VB 1) | 07:30 | 08:19
|21:51 | 21:14 | 20:09 27 08:32 (WEA 03) | 19:00 23  18:31 (WEAVB 1) | 16:55 | 16:20
6]05:17 | 05:57 | 06:47 08:02 (WEA 03) | 07:37 18:09 (WEA VB 1) | 07:31 | 08:20
121:50 | 21:12 | 20:07 31 08:33 (WEA 03) | 18:57 20  18:29 (WEAVB 1) | 16:53 | 16:19
7105:17 | 05:59 | 06:49 08:01 (WEA 03) | 07:39 18:10 (WEA VB 1) | 07:33 | 08:22
|21:50  |21:10 | 20:05 33 08:34 (WEA 03) | 18:55 17  18:27 (WEAVB 1) | 16:52 | 16:19
8]05:18 | 06:00 | 06:51 07:59 (WEA 03) | 07:40 18:11 (WEAVB 1) | 07:35 | 08:23
|21:49  |21:08 | 20:02 36 08:35 (WEA 03) | 18:53 14  18:25 (WEAVB 1) | 16:50 | 16:18
90519 | 06:02 | 06:52 07:58 (WEA 03) | 07:42 18:12 (WEA VB 1) | 07:37 | 08:24
| 21:49 | 21:06 | 20:00 38 08:36 (WEA 03) | 18:50 10 18:22 (WEA VB 1) | 16:48 | 16:18
101 05:20 | 06:04 | 06:54 07:58 (WEA 03) | 07:44 18:15 (WEA VB 1) | 07:39 | 08:25
|21:48  |21:05 | 19:58 39 08:37 (WEA 03) | 18:48 5 18:20 (WEAVB 1) | 16:47 | 16:18
1105221 | 06:05 | 06:56 07:56 (WEA 03) | 07:45 |07:40 | 08:26
| 21:47 | 21:03 | 19:55 40 08:36 (WEA 03) | 18:46 | 16:45 | 16:18
12105:22 | 06:07 | 06:57 07:56 (WEA 03) | 07:47 |07:42 | 08:27
|21:46  |21:01 | 19:53 41 08:37 (WEA 03) | 18:44 |16:44 | 16:18
13]05:24 | 06:08 | 06:59 07:54 (WEA 03) | 07:49 |07:44 | 08:28
|21:45  |20:59 | 19:51 42 08:36 (WEA 03) | 18:41 |16:42 | 16:17
1405:25 | 06:10 | 07:00 07:54 (WEA 03) | 07:51 107:46 | 08:29
|21:44 | 20:57 | 19:48 43 08:37 (WEA 03) | 18:39 |16:41 | 16:17
1505:26 | 06:12 | 07:02 07:53 (WEA 03) | 07:52 |07:47 | 08:30
| 21:43 | 20:55 | 19:46 43 08:36 (WEA 03) | 18: | 16:39 | 16:18
16 | 05:27 | 06:13 | 07:04 07:53 (WEA 03) | 07:54 107:49 | 08:31
|21:42 | 20:53 | 19:44 43 08:36 (WEA 03) | 18:35 116:38 | 16:18
17105:28 | 06:15 | 07:05 07:53 (WEA 03) | 07:56 |07:51 | 08:32
| 21:41 | 20:51 | 19:41 43 08:36 (WEA 03) | 18:33 | 16:36 | 16:18
18 05:30 | 06:16 | 07:07 07:52 (WEA 03) | 07:57 107:53 | 08:33
|21:40  |20:49 | 19:39 43 08:35 (WEA 03) | 18:31 116:35 | 16:18
1905:31 | 06:18 | 07:09 07:53 (WEA 03) | 07:59 |07:54 | 08:33
| 21:39 | 20:47 | 19:37 42 08:35 (WEA 03) | 18:28 | 16:34 | 16:18
20]05:32 | 06:20 | 07:10 07:52 (WEA 03) | 08:01 107:56 | 08:34
|21:38  |20:45 | 19:34 41 08:33 (WEA 03) | 18:26 116:33 | 16:19
21]05:33 | 06:21 | 07:12 07:53 (WEA 03) | 08:03 | 07:58 | 08:35
121:37  |20:42 ]| 19:32 40 08:33 (WEA 03) | 18:24 116:31 | 16:19
22]05:35 | 06:23 | 07:14 07:53 (WEA 03) | 08:04 107:59 | 08:35
121:35  |20:40 | 19:30 51  18:33 (WEA VB 1) | 18:22 116:30 | 16:20
23] 05:36 | 06:25 | 07:15 07:53 (WEA 03) | 08:06 | 08:01 | 08:36
|21:34  |20:38 | 19:27 54  18:35 (WEA VB 1) | 18:20 116:29 | 16:20
24105:38 | 06:26 | 07:17 07:54 (WEA 03) | 08:08 108:03 | 08:36
121:33  |20:36 | 19:25 56  18:37 (WEA VB 1) | 18:18 |16:28 | 16:21
25]05:39 | 06:28 | 07:18 07:56 (WEA 03) | 07:10 1 08:04 | 08:36
|21:31 | 20:34 | 19:23 56  18:38 (WEA VB 1) | 17:16 116:27 | 16:21
26]05:40 | 06:29 | 07:20 07:56 (WEA 03) | 07:12 1 08:06 | 08:37
121:30  |20:32 | 19:20 55  18:38 (WEAVB 1) | 17:14 116:26 | 16:22
27105142 | 06:31 | 07:22 07:58 (WEA 03) | 07:13 | 08:08 | 08:37
|21:28 | 20:30 | 19:18 53 18:39 (WEA VB 1) | 17:12 116:25 | 16:23
28 | 05:43 | 06:33 | 07:23 08:00 (WEA 03) | 07:15 | 08:09 | 08:37
|21:27  |20:27 | 19:16 50  18:40 (WEA VB 1) | 17:10 116:24 | 16:24
29|05:45 | 06:34 | 07:25 08:03 (WEA 03) | 07:17 |08:11 | 08:37
|21:25 | 20:25 | 19:13 43 18:39 (WEA VB 1) | 17:08 116:23 | 16:24
30 | 05:46 | 06:36 | 07:27 18:09 (WEA VB 1) | 07:19 | 08:12 | 08:37
|21:24  |20:23 | 19:11 30  18:39 (WEA VB 1) | 17:06 116:23 | 16:25
31]05:48 | 06:38 | | 07:21 | | 08:37
|21:22 | 2021 | | 17:04 | | 16:26
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 243

astr.max.mogl.Beschattung | | | 1164 | 204 | |

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
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(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-14 - Uberwasser 50, 48346 Ostbevern
Annahmen fur 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 1uni
1108:38 08:11 09:01 (WEA 03) | 07:17 07:06 06:01 06:38 (EL15 1150568) | 05:16
16:28 17:15 44 09:45 (WEA 03) | 18:07 20:01 20:53 13 06:51 (E115 1150568) | 21:39
208:37 08:09 09:00 (WEA 03) | 07:15 07:04 07:30 (WEA 01) | 05:59 06:38 (EL15 1150568) | 05:15
16:29 17:17 45 09:45 (WEA 03) | 18:09 20:03 7 07:37 (WEA01) [ 20:54 12 06:50 (E115 1150568) | 21:40
308:37 08:07 09:00 (WEA 03) | 07:13 07:02 07:26 (WEA 01) | 05:57 06:40 (EL15 1150568) | 05:14
16:30 17:19 45 09:45 (WEA03) | 18:11 20:05 13 07:39 (WEA01) | 20:56 8  06:48 (E115 1150568) | 21:41
4 08:37 08:06 09:00 (WEA 03) | 07:10 06:59 07:25 (WEA 01) | 05:56 05:13
16:31 17:21 47 09:47 (WEA 03) | 18:13 2007 15 07:40 (WEA 01) | 20:58 21:42
508:37 08:04 09:00 (WEA 03) | 07:08 06:57 07:23 (WEA 01) | 05:54 05:13
16:32 17:23 47 09:47 (WEA 03) | 18:14 20:08 18 07:41 (WEA 01) | 20:59 21:43
608:36 08:02 09:00 (WEA 03) | 07:06 06:55 07:22 (WEA 01) | 05:52 05:12
16:33 17:25 47 09:47 (WEA 03) | 18:16 20:10 19 07:41 (WEA 01) | 21:01 21:44
708:36 08:01 09:00 (WEA 03) | 07:04 06:52 07:21 (WEA 01) | 05:50 05:11
16:35 17:27 47 09:47 (WEA 03) | 18:18 2012 21 07:42 (WEA 01) | 21:03 21:45
808:36 07:59 09:00 (WEA 03) | 07:01 06:50 07:21 (WEA 01) | 05:48 05:11
16:36 17:28 47 09:47 (WEA 03) | 18:20 2013 21 07:42 (WEA 01) | 21:04 21:46
908:35 07:57 09:00 (WEA 03) | 06:59 06:48 07:21 (WEA 01) | 05:46 05:10
16:37 17:30 48 17:01 (WEA VB 1) | 18:22 20:15 21 07:42 (WEA 01) | 21:06 21:46
10 | 08:35 07:55 09:00 (WEA 03) | 06:57 06:46 07:20 (WEA 01) | 05:45 05:10
16:39 17:32 51  17:03 (WEA VB 1) | 18:23 2017 20 07:40 (WEA 01) | 21:07 21:47
11| 08:34 07:54 09:01 (WEA 03) | 06:55 06:43 07:20 (WEA 01) | 05:43 05:10
16:40 17:34 54 17:06 (WEA VB 1) | 18:25 2019 20 07:40 (WEA 01) | 21:09 21:48
12| 08:33 07:52 09:01 (WEA 03) | 06:52 06:41 07:21 (WEA 01) | 05:41 05:09
16:41 17:36 57  17:08 (WEAVB 1) | 18:27 2020 18 07:39 (WEA 01) | 21:11 21:49
13| 08:33 07:50 09:02 (WEA 03) | 06:50 06:39 07:22 (WEA 01) | 05:40 05:09 05:41 (E115 1150567)
16:43 17:33 57  17:10 (WEAVB 1) | 18:20 2022 16 07:38 (WEA 01) | 21:12 21:49 4 05:45 (E115 1150567)
14 | 08:32 07:48 09:02 (WEA 03) | 06:48 06:37 07:23 (WEA 01) | 05:38 05:09 05:40 (E115 1150567)
16:44 17:40 60  17:12 (WEAVB1) | 18:30 2024 13 07:36 (WEA 01) | 21:14 21:50 6 05:46 (E115 1150567)
15 | 08:31 07:46 09:03 (WEA 03) | 06:46 06:35 07:26 (WEA 01) | 05:37 05:09 05:40 (E115 1150567)
16:46 17:42 60  17:14 (WEAVB 1) | 18:32 20:25 7 07:33 (WEA 01) | 21:15 21:50 7 05:47 (E115 1150567)
16 | 08:30 07:44 09:02 (WEA 03) | 06:43 06:32 05:35 05:08 05:40 (E115 1150567)
16:48 17:43 61 17:15 (WEAVB1) | 18:34 20:27 21:17 21:51 7 05:47 (E115 1150567)
17| 08:29 07:42 09:03 (WEA 03) | 06:41 06:30 05:34 05:08 05:40 (E115 1150567)
16:49 17:45 61  17:17 (WEAVB1) | 18:36 20:29 21:18 21:51 8  05:48 (E115 1150567)
18 | 08:28 09:14 (WEA 03) | 07:40 09:04 (WEA 03) | 06:39 06:28 05:32 05:08 05:40 (E115 1150567)
16:51 10 09:24 (WEA03) | 17:47 60  17:18 (WEAVB 1) | 18:37 20:30 21:20 21:52 8  05:48 (EL15 1150567)
19 | 08:27 09:12 (WEA 03) | 07:38 09:05 (WEA 03) | 06:36 06:26 05:31 05:08 05:40 (E115 1150567)
16:52 16 09:28 (WEA03) | 17:49 57  17:18 (WEAVB 1) | 18:39 20:32 21:21 21:52 8  05:48 (E115 1150567)
20 | 08:26 09:10 (WEA 03) | 07:36 09:07 (WEA 03) | 06:34 06:24 05:29 05:08 05:40 (115 1150567)
16:54 20 09:30 (WEA03) |17:51 52 17:17 (WEAVB 1) | 18:41 20:34 21:23 21:53 9 05:49 (E115 1150567)
21 08:25 09:08 (WEA 03) | 07:34 09:09 (WEA 03) | 06:32 06:22 05:28 05:09 05:40 (115 1150567)
16:56 24 09:32 (WEA03) | 17:53 46  17:16 (WEAVB 1) | 18:43 20:36 21:24 21:53 9 05:49 (E115 1150567)
22| 08:24 09:07 (WEA 03) | 07:32 09:11 (WEA 03) | 06:29 06:19 06:44 (E115 1150568) | 05:27 05:09 05:40 (115 1150567)
16:58 27 09:34 (WEA03) | 17:55 39 17:15 (WEAVB 1) | 18:44 20:37 4 06:48 (EL15 1150568) | 21:26 21:53 9 05:49 (E115 1150567)
23| 08:23 09:06 (WEA 03) | 07:30 09:14 (WEA 03) | 06:27 06:17 06:41 (E115 1150568) | 05:25 05:09 05:41 (E115 1150567)
16:59 30 09:36 (WEA03) | 17:56 20 17:13 (WEAVB 1) | 18:46 20:39 9 06:50 (E115 1150568) | 21:27 21:53 9 05:50 (E115 1150567)
24| 08:22 09:05 (WEA 03) | 07:28 09:20 (WEA 03) | 06:25 06:15 06:39 (E115 1150568) | 05:24 05:09 05:41 (E115 1150567)
17:01 32 09:37 (WEA03) | 17:58 5 09:25 (WEA 03) | 18:48 20:41 13 06:52 (E115 1150568) | 21:28 21:53 8  05:49 (E115 1150567)
25 | 08:20 09:04 (WEA 03) | 07:26 06:22 06:13 06:38 (115 1150568) | 05:23 05:10 05:41 (E115 1150567)
17:03 34 09:38 (WEA 03) | 18:00 18:49 20:42 14 06:52 (E115 1150568) | 21:30 21:53 8  05:49 (E115 1150567)
26 | 08:19 09:03 (WEA 03) | 07:23 06:20 06:11 06:37 (115 1150568) | 05:22 05:10 05:42 (E115 1150567)
17:05 36 09:39 (WEA 03) | 18:02 18:51 20:44 15 06:52 (E115 1150568) | 21:31 21:53 8 0550 (E115 1150567)
27 08:18 09:03 (WEA 03) | 07:21 06:18 06:09 06:37 (115 1150568) | 05:21 05:10 05:42 (E115 1150567)
17:06 38 09:41 (WEA 03) | 18:04 18:53 20:46 15 06:52 (E115 1150568) | 21:32 21:53 7 05:49 (E115 1150567)
28 08:16 09:02 (WEA 03) | 07:19 06:15 06:07 06:36 (E115 1150568) | 05:20 05:11 05:43 (E115 1150567)
17:08 39 09:41 (WEA 03) | 18:05 18:55 20:47 16 06:52 (E115 1150568) | 21:34 21:53 6 05:49 (E115 1150567)
29| 08:15 09:02 (WEA 03 07:13 06:05 06:36 (E115 1150568) | 05:19 05:11 05:43 (E115 1150567)
17:10 41 09:43 (WEA 03 19:56 20:49 16 06:52 (E115 1150568) | 21:35 21:53 5 05:48 (E115 1150567)
30| 08:14 09:01 (WEA 03 07:11 06:03 06:36 (115 1150568) | 05:18 05:12 05:45 (115 1150567)
17:12 42 09:43 (WEA 03 19:58 20:51 15 06:51 (EL15 1150568) | 21:36 21:53 3 05:48 (E115 1150567)
31 08:12 09:00 (WEA 03 07:08 05:17
17:14 43 09:43 (WEA 03 20:00 21:37
Sonnenscheinstunden | 259 217 367 416 486 499
astr.max.mogl.Beschattung 432 1166 346 33 129

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

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

Projekt:

WP Ostbevern

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-14 - Uberwasser 50, 48346 Ostbevern
Annahmen fur 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
1]05:13 | 05:49 1 06:39 07:19 (WEA 01) | 07:28 08:29 (WEA 03) | 08:14
|21:53 | 21:21 120:18 20  07:39 (WEA 01) | 19:09 51  16:32 (WEA VB 1) | 16:22
210513 | 05:51 | 06:41 07:19 (WEA 01) | 07:30 08:29 (WEA 03) | 08:15
|21:52 | 21:19 120:16 20 07:39 (WEA 01) | 19:06 47 09:16 (WEA 03) | 16:21
310514 | 05:52 1 06:43 07:19 (WEA 01) | 07:32 08:29 (WEA 03) | 08:16
|21:52 | 21:17 120:14 21 07:40 (WEA 01) | 19:04 a7 09:16 (WEA 03) | 16:21
410515 | 05:54 | 06:44 07:18 (WEA 01) | 07:33 08:29 (WEA 03) | 08:18
|21:51 | 21:15 120:12 21 07:39 (WEA 01) | 19:02 47 09:16 (WEA 03) | 16:20
510516 | 05:56 1 06:46 07:18 (WEA 01) | 07:35 08:30 (WEA 03) | 08:19
|21:51 | 21:14 120:09 21 07:39 (WEA 01) | 18:59 46 09:16 (WEA 03) | 16:19
6]05:17 | 05:57 | 06:47 07:18 (WEA 01) | 07:37 08:30 (WEA 03) | 08:20
|21:50 | 21:12 120:07 19  07:37 (WEA 01) | 18:57 46 09:16 (WEA 03) | 16:19
710517 | 05:59 | 06:49 07:19 (WEA 01) | 07:39 08:30 (WEA 03) | 08:22
|21:50 | 21:10 120:05 18  07:37 (WEA 01) | 18:55 46 09:16 (WEA 03) | 16:19
810518 | 06:00 1 06:51 07:19 (WEA 01) | 07:40 08:31 (WEA 03) | 08:23
|21:49 | 21:08 120:02 16  07:35 (WEA 01) | 18:53 45 09:16 (WEA 03) | 16:18
9]05:19 | 06:02 06:51 (E115 1150568) | 06:52 07:20 (WEA 01) | 07:42 08:31 (WEA 03) | 08:24
|21:49 | 21:06 4 06:55 (E115 1150568) | 20:00 13  07:33 (WEA 01) | 18:50 45 09:16 (WEA 03) | 16:18
10]05:20 | 06:03 06:48 (E115 1150568) | 06:54 07:23 (WEA 01) | 07:44 08:32 (WEA 03) | 08:25
| 21:48 | 21:05 9 06:57 (E115 1150568) | 19:58 8  07:31 (WEA01) | 18:48 44 09:16 (WEA 03) | 16:18
1110521 | 06:05 06:47 (E115 1150568) | 06:56 | 07:45 08:32 (WEA 03) | 08:26
|21:47  |21:03 12  06:59 (E115 1150568) | 19:55 | 18:46 43 09:15 (WEA 03) | 16:18
12]05:22 | 06:07 06:46 (E115 1150568) | 06:57 | 07:47 08:33 (WEA 03) | 08:27
|21:46  |21:001 14  07:00 (E115 1150568) | 19:53 | 18:44 42 09:15 (WEA 03) | 16:17
13| 05:24 | 06:08 06:45 (E115 1150568) | 06:59 | 07:49 08:34 (WEA 03) | 08:28
| 21:45 | 20:59 15  07:00 (E115 1150568) | 19:51 | 18:41 41 09:15 (WEA 03) | 16:17
14 | 05:25 | 06:10 06:45 (E115 1150568) | 07:00 | 07:50 08:35 (WEA 03) | 08:29
|21:44  |20:57 15  07:00 (E115 1150568) | 19:48 | 18:39 39 09:14 (WEA 03) | 16:17
15]05:26 | 06:12 06:44 (E115 1150568) | 07:02 | 07:52 08:36 (WEA 03) | 08:30
|21:43 | 20:55 16  07:00 (E115 1150568) | 19:46 | 18:37 38 09:14 (WEA 03) | 16:17
161 05:27 | 06:13 06:44 (E115 1150568) | 07:04 | 07:54 08:36 (WEA 03) | 08:31
| 21:42 | 20:53 16  07:00 (E115 1150568) | 19:44 | 18:35 36 09:12 (WEA 03) | 16:18
17| 05:28 | 06:15 06:44 (E115 1150568) | 07:05 | 07:56 08:37 (WEA 03) | 08:32
|21:41  |20:51 15 06:59 (E115 1150568) | 19:41 | 18:33 34 09:11 (WEA 03) | 16:18
18]05:30 | 06:16 06:45 (E115 1150568) | 07:07 | 07:57 09:48 (WEA 03) | O 08:39 (WEA 03) | 08:33
| 21:40 | 20:49 14 06:59 (E115 1150568) | 19:39 | 18:31 18  17:42 (WEAVB 1) | 16:35 32 09:11 (WEA 03) | 16:18
19]05:31 | 06:18 06:45 (E115 1150568) | 07:09 1 07:59 09:43 (WEA 03) | 07:54 08:40 (WEA 03) | 08:33
| 21:39 | 20:47 12 06:57 (E115 1150568) | 19:37 | 18:28 33  17:44 (WEAVB 1) | 16:34 30 09:10 (WEA 03) | 16:18
20]05:32 | 06:20 06:47 (E115 1150568) | 07:10 | 08:01 09:41 (WEA 03) | 07:56 08:42 (WEA 03) | 08:34
|21:38 | 20:45 9 06:56 (E115 1150568) | 19:34 118:26 42  17:46 (WEAVB 1) | 16:33 27 09:09 (WEA 03) | 16:19
21 05:33 | 06:21 06:49 (E115 1150568) | 07:12 | 08:03 09:39 (WEA 03) | 07:58 08:44 (WEA 03) | 08:35
121:37 | 20:42 2 06:51 (E115 1150568) | 19:32 118:24 48 17:47 (WEAVB 1) [ 16:31 24 09:08 (WEA 03) | 16:19
22| 05:35 | 06:23 B | 08:04 09:37 (WEA 03) | O 08:46 (WEA 03) | 08:35
|21:35 | 20:40 | 19:30 |18:22 53 17:48 (WEAVB 1) | 1 20 09:06 (WEA 03) | 16:20
23]05:36 | 06:25 | 07:15 | 08:06 09:36 (WEA 03) | 08:01 08:47 (WEA 03) | 08:36
|21:34 | 20:38 | 19:27 118:20 57 17:48 (WEAVB 1) | 16:29 17 09:04 (WEA 03) | 16:20
24105:38 | 06:26 | 07:17 | 08:08 09:34 (WEA 03) | Ot 08:51 (WEA 03) | 08:36
121:33 | 20:36 119:25 118:18 61  17:49 (WEAVB 1) | 1 10 09:01 (WEA 03) | 16:21
25]05:39 | 06:28 | 07:18 | 07:10 08:33 (WEA 03) | 08:04 | 08:36
|21:31 | 20:34 | 19:23 |17:16 61  16:47 (WEA VB 1) | 16:27 | 16:21
260540 | 06:29 | 07:20 | 07:12 08:33 (WEA 03) | 08:06 | 08:37
| 21:30 | 20:32 | 19:20 | 17:14 61  16:45 (WEAVB1) | 16:26 | 16:22
2710542 | 06:31 | 07:22 | 07:13 08:32 (WEA 03) | 08:08 | 08:37
]21:28 | 20:29 | 19:18 |17:12 60  16:43 (WEA VB 1) | 16:25 | 16:23
28]05:43 | 06:33 07:27 (WEA 01) | 07:23 | 07:15 08:31 (WEA 03) | 08:09 | 08:37
|21:27 | 20:27 7 07:34 (WEA 01) | 19:16 117:10 59  16:41 (WEAVB 1) | 1 | 16:24
290545 | 06:34 07:24 (WEA 01) | 07:25 | 07:17 08:30 (WEA 03) | 08:11 | 08:37
|21:25  |20:25 13 07:37 (WEA 01) | 19:13 117:08 58  16:38 (WEA VB 1) | 16:23 | 16:24
300546 | 06:36 07:22 (WEA 01) | 07:27 1 07:19 08:30 (WEA 03) | 08:12 1 08:37
|21:24  |20:23 16 07:38 (WEA 01) | 19:11 |17:06 55  16:36 (WEA VB 1) | 16:23 | 16:25
31]05:48 | 06:38 07:21 (WEA 01) | | 07:21 08:29 (WEA 03) | | 08:37
|21:22 20221 18 07:39 (WEA 01) | |17:04 54  16:34 (WEAVB 1) | | 16:26
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 243

astr.max.mogl.Beschattung | | 207 | 177 | 720 1 897 |

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)

20062024 11:06 /26 WINAPRO .

windPRO 4.0.531 | 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 - 25. Juni 2024 I emgmeeﬂmg
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Projekt:

WP Ostbevern

SHADOW - Kalender

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

Berechnung: Gesamtbelastung Schattenrezeptor: SR-15 - Schirl 25, 48346 Ostbevern
Annahmen fur Schattenwurfberechnung

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

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

JJanuar

Sonnenscheinstunden
astr.max még|.Beschattung

®

179

09:46 (£44 441390)
15:15 (E115 1150568)
09:46 (E44 441390)
1516 (E115 1150568)
09:46 (E44 441390)
1516 (E115 1150568)
09:47 (E44 441390)
15:17 (E115 1150568)
09:48 (E44 441390)
1518 (E115 1150568)
09:48 (E44 441390)
1518 (E115 1150568)
09:21 (E44 441387)
15119 (E115 1150568)
09:20 (E44 441387)
15:20 (E115 1150568)
09:19 (E44 441387)
15:20 (E115 1150568)
09:20 (44 441387)
15:21 (E115 1150568)
09:19 (E44 441387)
15:22 (E115 1150568)
09:19 (E44 441387)
15:22 (E115 1150568)
09:19 (E44 441387)
15:23 (E115 1150568)
09:19 (E44 441387)
15:23 (E115 1150568)
09:19 (E44 441387)
15:23 (E115 1150568)
09:19 (E44 441387)
15:24 (E115 1150568)
09:19 (E44 441387)
15:24 (E115 1150568)
09:20 (E44 441387)
15:25 (E115 1150568)
09:21 (44 441387)
15:25 (E115 1150568)
09:20 (E44 441387)
15:25 (E115 1150568)
09:21 (E44 441387)
15:25 (E115 1150568)
09:22 (E44 441387)
15:26 (E115 1150568)
09:24 (E44 441387)
15:26 (E115 1150568)
09:24 (E44 441387)
15:25 (E115 1150568)
09:27 (E44 441387)
15:25 (E115 1150568)
14:55 (E115 1150568)
15:25 (E115 1150568)
14:56 (E115 1150568)
15:25 (E115 1150568)
14:57 (E115 1150568)
15:24 (E115 1150568)
14:59 (E115 1150568)
15:23 (E115 1150568)
15:00 (E115 1150568)
15:22 (E115 1150568)
15:01 (E115 1150568)
15:20 (E115 1150568)

IFebruar

15:04 (E115 1150568)
15:19 (E115 1150568)
15:07 (E115 1150568)
15:16 (E115 1150568)

07:49 (E44 441391)
07:51 (44 441391)
07:45 (€44 441391)
07:55 (E44 441391)

1April IMai 1auni
07:43 (£44 441391) 07:35 (E44 441389) | 06:01 05:16 06:02 (E44 447892)
07:55 (E44 441391) 24 18:30 (E115 1150567) | 20:52 21:38 14 06:16 (E44 447892)
07:42 (E44 441391) 07:34 (44 441389) | 05:59 05:15 06:03 (44 4
07:56 (£44 441391) 12 07:46 (E44 441389) | 20:54 2140 14 06:17 (E44 44789:
07:42 (44 441391) 07:34 (£44 441389) | 05:57 05:14 06:02 (44 44789:
07:56 (E44 441391) 12 07:46 (E44 441389) | 20:56 2141 15 06:17 (E44 447892)
07:42 (E44 441391) 07:34 (E44 441389) | 05:55 05:13 06:01 (44 447892)
07:57 (E44 441391) 12 07:46 (E44 441389) | 20:57 2142 16 06:17 (E44 4478
07:41 (44 441391) 07:35 (44 441389) | 05:53 05:13 06:02 (E44 4478
07:55 (E44 441391) 10 07:45 (E44 441389) | 20:59 2143 16 06:18 (E44 447892)
07:42 (E44 441391) 07:35 (E44 441389) | 05:52 05:12 06:01 (E44 447892)
07:55 (E44 441391) 8 07:43 (E44 441389) | 21:01 2144 17 06:18 (E44 44
07:43 (E44 441391) 5:50 05:11 06:02 (44 44789:
07:54 (£44 441391) 21:02 2145 17 06:19 (E44 44789:
07:45 (E44 441391) 05:48 05:11 06:01 (E44 447892)
07:50 (E44 441391) 21:04 2145 18 06:19 (EA4 447892)
05:45 05:10 06:02 (E44 4478
21:06 2146 18 06:20 (E44 447892)
05:45 05:10 06:02 (E44 447892)
21:07 2147 18 06:20 (EA4 447892)
05:43 05:09 06:01 (E44 44
21:09 2148 19 06:20 (E44 4478
17:23 (E115 1150567) 05:41 05:09 06:02 (44 44789:
17:35 (E115 1150567) 2111 21:49 18 06:20 (E44 447892)
17:20 (E115 1150567) 05:40 05:09 06:02 (E44 447892)
17:38 (E115 1150567) 21:12 2149 19 06:21 (E44 4478
17:18 (E115 1150567) 05:38 05:09 06:02 (E44 4478
17:41 (E115 1150567) 21:14 2150 19 06:21 (E44 447892)
17:16 (E115 1150567) 05:36 05:08 06:03 (44 447892)
17:41 (E115 1150567) 21:15 2150 19 06:22 (E44 44
17:14 (E115 1150567) 05:35 05:08 06:03 (E44 4478
17:42 (E115 1150567) 2117 2151 19 06:22 (E44 44789:
17:13 (E115 1150567) 05:33 05:08 06:03 (E44 447892)
17:43 (E115 1150567) 21:18 251 19 06:22 (EA4 447892)
17:12 (E115 1150567) 05:32 05:08 06:03 (E44 4478
17:43 (E115 1150567) 21:20 2152 19 06:22 (EA4 4478
17:11 (€115 1150567) 05:31 05:08 06:03 (E44 447892)
17:44 (E115 1150567) 21:21 2152 19 06:22 (EA4 447892)
17:11 (E115 1150567) 05:29 05:08 06: a4
17:44 (E115 1150567) 21:23 2152 19 06:23 (EA4 4478
17:10 (€115 1150567) 05:28 05:08 06:04 (E44 447892)
17:44 (E115 1150567) 21:24 2153 19 06:23 (E44 447892)
17:10 (E115 1150567) 05:26 05:09 06:04 (E44 447892
17:44 (E115 1150567) 21:26 2153 19 06:23 (E44 4478
17:10 (E115 1150567) 05:25 05:09 06:04 (E44 4478
17:44 (E115 1150567) 21:27 2153 20 06:24 (E44 447892)
17:09 (E115 1150567) 05:24 05:09 06:04 (44 447892)
17:42 (E115 1150567) 21:28 2153 19 06:23 (E44 44
17:10 (E115 1150567) 05:23 05:09 06:04 (E44 4478
17:42 (E115 1150567) 21:30 2153 19 06:23 (E44 447892)
17:10 (E115 1150567) 05:22 05:10 06:05 (44 447892)
17:42 (E115 1150567) 21:31 2153 19 06:24 (EA4 447892)
17:10 (E115 1150567) 05:20 05:10 06:05 (E44 4478
17:40 (E115 1150567) 21:32 2153 19 06:24 (EA4 4478
17:11 (€115 1150567) 05:19 06:08 (E44 447892) | 05:11 06:06 (E44 447892)
17:39 (E115 1150567) 2134 3 06:11(E44447892) | 2153 18 06:24 (EA4 447892)
18:12 (E115 1150567) 05:18 06:05 (E44 447892) | 05:11 06:05 (E44 44
18:38 (E115 1150567) 2135 8 0613 (E44447802) | 21553 19 06:24 (EA4 4478
07:39 (E44 441389) 05:17 06:04 (E44 447892) | 05:12 06:06 (E44 447892)
18:35 (E115 1150567) 2136 10 06:14 (E44 447892) | 21:53 19 06:25 (EA4 447892)
07:37 (E44 441389) 05:16 06:03 (E44 447892)
18:33 (E115 1150567) 2137 12 06:15 (E44 447892)
416 6 499
78 3 542

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

Tag im Monat

Sonnenaufgang

(ss:

MM)

Sonnenuntergang (SS:MM)

windPRO 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

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

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

20062024 11:06 /27 WINAPRO .

noxt! engineering GmbH
Dipl.-Ing. (FH) Timm Schaer, M.Sc.
engineering@noxt.de - 25. Juni 2024

noxl!

engineering
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Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-15 - Schirl 25, 48346 Ostbevern
Annahmen fur 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 INovember |Dezember

1]05:13 06:06 (E44 447892) | 05:49 06:39 07:28 18:01 (E115 1150567) | 07:22 08:13 09:01 (E44 441387)

21:52 18 06:24 (E44 447892) | 21:20 20:18 19:09 15  18:16 (E115 1150567) | 17:02 16:22 69  15:04 (E115 1150568)

2] 05:13 06:06 (E44 447892) | 05:51 06:41 07:30 18:06 (E115 1150567) | 07:24 08:15 09:02 (E44 441387)

2152 19 06:25 (E44 447892) | 21119 | 20116 4 18:10 (E115 1150567) | 17:00 16:21 68 15:03 (E115 1150568)

3| 05:14 06:07 (E44 447892) | 05:52 06:42 07:26 08:16 09:03 (E44 441387)

21:52 18  06:25 (E44 447892) | 21:17 20:14 16:59 16:20 72 15:04 (E115 1150568)

4 05:15 06:06 (E44 447892) | 05:54 06:44 07:28 08:18 09:04 (E44 441387)

21:51 18  06:24 (E44 447892) | 21:15 20:11 16:57 16:20 72 15:04 (E115 1150568)

5 05:15 06:07 (E44 447892) | 05:55 | 06:46 07:30 08:19 09:06 (E44 441387

21:51 18  06:25 (E44 447892) | 21:14 20:09 16:55 16:19 71 15:05 (E115 1150568,

6 05:16 06:08 (E44 447892) | 05:57 | 06:47 07:31 (E44 441389) 08:20 (E44 441391) | 07:31 08:20 09:34 (E44 441390

21:50 17 06:25 (E44 447892) | 21:12 20:07 8 07:39 (E44 441389) 9 08:29 (E44 441391) | 16:53 16:19 65  15:04 (E115 1150568;

70517 06:08 (E44 447892) | 05:59 | 06:49 07:30 (E44 441389) 08:19 (E44 441391) | 07:33 08:22 09:34 (E44 441390

21:50 17 06:25 (E44 447892) | 21:10 20:05 10 07:40 (E44 441389) 11 08:30 (E44 441391) | 16:52 16:18 72 15:04 (E115 1150568;

8] 05:18 06:09 (E44 447892) | 06:00 06:51 07:28 (E44 441389) 08:18 (E44 441391) | 07:35 08:23 09:35 (E44 441390;

21149 16 06:25 (E44447892) | 21:08  |20:02 12 07:40 (E44 441389) 13 08:31 (E44 441391) | 16:50 16:18 77 15:05 (E115 1150568

9] 05:19 06:09 (E44 447892) | 06:02 06:52 07:28 (E44 441389) 08:16 (E44 441391) | 07:37 14:38 (E115 1150568) | 08:24 09:35 (E44 441390,

21:48 16 06:25 (E44 447892) | 21:06 20:00 12 07:40 (E44 441389) 15 08:31 (E44 441391) | 16:48 9 14:47 (E115 1150568) | 16:18 79 15:05 (E115 1150568

10 | 05:20 06:10 (E44 447892) | 06:03 06:54 07:27 (E44 441389) 08:16 (E44 441391) | 07:39 14:35 (E115 1150568) | 08:25 09:35 (E44 441390;

21:48 15  06:25 (E44 447892) | 21:04 19:58 12 07:39 (E44 441389) 15 08:31 (E44 441391) | 16:47 15  14:50 (E115 1150568) | 16:18 81  15:05 (E115 1150568

11| 05:21 06:10 (E44 447892) | 06:05 | 06:55 07:28 (E44 441389) 08:16 (44 441391) | 07:40 14:33 (E115 1150568) | 08:26 00:36 (E44 441390

21:47 14 06:24 (E44 447892) | 21:03 19:55 22 18:22 (E115 1150567) 14 08:30 (E44 441391) | 16:45 19  14:52 (E115 1150568) | 16:17 83 15:05 (E115 1150568,

12 | 05:22 06:11 (E44 447892) | 06:07 | 06:57 07:29 (E44 441389) 08:17 (E44 441391) | 07:42 14:31 (E115 1150568) | 08:27 09:36 (E44 441390

21:46 13 06:24 (E44 447892) | 21:01 19:53 26 18:25 (E115 1150567) 13 08:30 (E44 441391) | 16:43 23 14:54 (E115 1150568) | 16:17 83 15:05 (E115 1150568,

13 | 05:23 06:12 (E44 447892) | 06:08 | 06:59 07:30 (E44 441389) 08:17 (E44 441391) | 07:44 14:30 (E115 1150568) | 08:28 09:37 (E44 441390

21:45 11 06:23 (E44 447892) | 20:59 19:51 26 18:26 (E115 1150567) 11 08:28 (E44 441391) | 16:42 25 14:55 (E115 1150568) | 16:17 83 15:05 (E115 1150568;

14 | 05:24 06:13 (E44 447892) | 06:10 07:00 18:03 (E115 1150567) 08:18 (E44 441391) | 07:46 14:30 (E115 1150568) | 08:29 09:37 (E44 441390;

21:44 9 06:22 (E44447892) | 20:57 | 19:48 25 18:28 (E115 1150567) 8 08:26 (E44441301) | 16:40 27 1457 (E1151150568) | 16:17 86  15:06 (EL15 1150568

15 | 05:26 06:15 (E44 447892) | 06:11 07:02 18:01 (E115 1150567) 07:47 14:28 (E115 1150568) | 08:30 09:38 (E44 441390)

21:43 6 06:21 (E44447892) | 20:55 | 19:46 27  18:28 (E115 1150567) 16:39 20 14:57 (E1151150568) | 16:17 86  15:06 (E115 1150568

16 | 05:27 06:13 07:04 18:00 (E115 1150567) 07:49 14:28 (E115 1150568) | 08:31 09:39 (E44 441390,

21:42 20:53 19:44 29  18:29 (E115 1150567) 16:38 30  14:58 (E115 1150568) | 16:17 86  15:06 (E115 1150568

17 | 05:28 06:15 | 07:05 17:58 (E115 1150567) 07:51 09:00 (E44 441387) | 08:32 00:39 (E44 441390

21:41 20:51 19:41 31 18:29 (E115 1150567) 16:36 37  14:58 (E115 1150568) | 16:18 87  15:07 (E115 1150568,

18 | 05:29 06:16 | 07:07 17:57 (E115 1150567) 07:53 08:58 (E44 441387) | 08:33 09:39 (E44 441390

21:40 20:49 19:39 32 18:29 (E115 1150567) 16:35 42 14:59 (E115 1150568) | 16:18 87  15:06 (E115 1150568;

19 | 05:31 06:18 07:08 17:57 (E115 1150567) 07:54 08:58 (E44 441387) | 08:33 09:40 (E44 441390;

21:39 20:47 19:37 33 18:30 (E115 1150567) 16:34 45 15:00 (E115 1150568) | 16:18 87  15:07 (E115 1150568;

20 | 05:32 06:20 07:10 17:56 (E115 1150567) 07:56 08:57 (E44 441387) | 08:34 09:41 (E44 441390;

21:38 20:44  |19:34 33 18:29 (E115 1150567) 16:32 48 15:01 (E1151150568) | 16:18 87  15:08 (E115 1150568

21 05:33 06:21 07:12 17:55 (E115 1150567) 07:58 08:57 (E44 441387) | 08:34 09:41 (E44 441390;

21:37 2042 |19:32 34 18:29 (E115 1150567) 16:31 55 15:01 (E1151150568) | 16:19 88  15:08 (E115 1150568

22 | 05:35 06:23 07:13 17:55 (E115 1150567) 07:59 08:57 (E44 441387) | 08:35 09:42 (E44 441390)

21:35 20:40 19:30 34 18:29 (E115 1150567) 16:30 60  15:02 (E115 1150568) | 16:19 87  15:09 (E115 1150568

23] 05:36 06:24 | 07:15 17:54 (E115 1150567) 08:01 08:57 (E44 441387) | 08:36 09:42 (E44 441390

21:34 20:38 19:27 34 18:28 (E115 1150567) 16:29 63 15:01 (E115 1150568) | 16:20 88  15:09 (E115 1150568,

24| 05:37 06:26 | 07:17 17:55 (E115 1150567) 08:03 08:57 (E44 441387) | 08:36 09:42 (E44 441390

21:33 20:36 19:25 33  18:28 (E115 1150567) 16:28 67  15:02 (E115 1150568) | 16:20 87  15:09 (E115 1150568;

25 | 05:39 06:28 | 07:18 17:54 (E115 1150567) 08:04 08:58 (E44 441387) | 08:36 09:43 (E44 441390

21:31 20:34 19:23 32 18:26 (E115 1150567) 16:27 66  15:02 (E115 1150568) | 16:21 87  15:10 (E115 1150568;

26 | 05:40 06:29 07:20 17:55 (E115 1150567) 08:06 08:58 (E44 441387) | 08:37 09:43 (E44 441390)

21:30 2032 [19:20 30  18:25 (E115 1150567) 16:26 69 15:03 (E1151150568) | 16:22 87  15:11 (E115 1150568

27| 05:42 06:31 07:22 17:56 (E115 1150567) 08:07 08:58 (E44 441387) | 08:37 09:43 (E44 441390;

21:28 2029 [19:18 29  18:25 (E115 1150567) 16:25 70 15:03 (E1151150568) | 16:23 87  15:11 (E115 1150568

28 | 05:43 06:33 07:23 17:56 (E115 1150567) 08:09 08:59 (E44 441387) | 08:37 09:44 (E44 441390,

21:27 20:27 19:16 26 18:22 (E115 1150567) 16:24 70  15:03 (E115 1150568) | 16:23 86  15:12 (E115 1150568

29 | 05:45 06:34 07:25 17:57 (E115 1150567) 08:11 09:00 (E44 441387) | 08:37 09:44 (E44 441390;

21:25 20:25 19:13 24 18:21 (E115 1150567) 16:23 70  15:04 (E115 1150568) | 16:24 86  15:12 (E115 1150568

30 | 05:46 06:36 | 07:27 17:59 (E115 1150567) 08:12 09:00 (E44 441387) | 08:37 09:45 (E44 441390

21:24 20:23 19:11 20  18:19 (E115 1150567) 16:22 68  15:03 (E115 1150568) | 16:25 85  15:13 (E115 1150568

31 05:48 06:37 08:37 09:45 (E44 441390

21:22 20:20 16:26 85  15:14 (E115 1150568;

Sonnenscheinstunden | 502 454 381 266 243

astr.max.mogl.Beschattung 225 634 128 1007 2534

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 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 20062024 11:06 /28 WINAPRO

noxt! engineering GmbH '
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Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-16 - Schirl 24, 48346 Ostbevern
Annahmen fur 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

|3anuar |Februar IMarz 1April  IMai 13uni
108:37 14:39 (E115 1150568) | 08:10 | 07:17 16:54 (E115 1150567) | 07:06 | 06:01 06:50 (E44 447892) | 05:16
|16:27 29 15:08 (E115 1150568) | 17:15 |18:07 25 (E115 1150567) | 20:01 | 20:52 10  07:00 (E44 447892) | 21:38

2 08:37 14:39 (E115 1150568) | 08:09 | 07:15 16:53 (E115 1150567) | 07:04 | 05:59 06:49 (E44 447892) | O
16:28 30  15:09 (E115 1150568) | 17:17 18:09 27  17:20 (E115 1150567) | 20:03 20:54 14 07:03 (E44 447892)
3108:37 14:39 (E115 1150568) | 08:07 07:12 16:53 (E115 1150567) | 07:01 05:57 06:47 (E44 447892)
16:29 30 15:09 (E115 1150568) | 17:19 18:11 28 17:21 (E115 1150567) | 20:05 20:56 17 07:04 (E44 447892)
4| 08:37 14:40 (E115 1150568) | 08:06 07:10 16:52 (E115 1150567) | 06:59 05:55 06:46 (E44 447892)
16:31 30 15:10 (E115 1150568) | 17:21 18:13 29 (E115 1150567) | 20:06 20:57 19 07:05 (E44 447892)
5] 08:37 14:41 (E115 1150568) | 08:04 07:08 16:51 (E115 1150567) | 06:57 05:53 06:45 (E44 447892)
16:32 29 15:10 (E115 1150568) | 17:23 18:14 30  17:21 (E115 1150567) | 20:08 20:159 20 07:05 (E44 447892)
6] 08:36 14:41 (E115 1150568) | 08:02 07:06 16:51 (E115 1150567) | 06:55 05:52 06:45 (E44 447892)
16:33 29 15:10 (E115 1150568) | 17:25 18:16 30 17:21 (E115 1150567) | 20:10 21:01 21 07:06 (E44 447892)
7] 08:36 14:42 (E115 1150568) | 08:01 08:28 (E44 441391) | 07:04 16:51 (E115 1150567) | 06:52 05:50 06:44 (E44 447892)
16:34 29 15:11 (E115 1150568) | 17:26 8 08:36 (E44 441391) | 18:18 30 (E115 1150567) | 20:12 21:02 22 07:06 (E44 447892)
808:36 14:42 (E115 1150568) | 07:59 08:27 (E44 441391) | 07:01 (E115 1150567) | 06:50 05:48 06:44 (E44 447892)
16:36 29  15:11 (E1151150568) | 17:28 11 08:38 (E44 441391) | 18:20 30 (E115 1150567) | 20:13 21:04 22 07:06 (E44 447892)
9 08:35 14:42 (E115 1150568) | 07:57 08:26 (E44 441391) | 06:59 16:50 (E115 1150567) | 06:48 05:46 06:44 (E44 447892)
16:37 29 15:11 (E115 1150568) | 17:30 13 08:39 (E44 441391) | 18:21 30 17:20 (E115 1150567) | 20:15 21:06 22 07:06 (E44 447892)
10 | 08:35 14:44 (E115 1150568) | 07:55 08:25 (E44 441391) | 06:57 16:51 (E115 1150567) | 06:46 05:45 06:44 (E44 447892)
16:38 28 15:12 (E115 1150568) | 17:32 14 08:39 (E44 441391) | 18:23 29 (E115 1150567) | 20:17 21:07 22 07:06 (E44 447892)
11| 08:34 14:44 (E115 1150568) | 07:53 08:25 (E44 441391) | 06:55 16:52 (E115 1150567) | 06:43 05:43 06:44 (E44 447892)
|16:40 28 15:12 (E1151150568) | 17:34 14  08:30 (E44 441301) | 18:25 27  17:19 (E115 1150567) | 20:18 | 21:09 22  07:06 (E44 447892)
12 | 08:33 14:45 (E115 1150568) | 07:52 08:25 (E44 441391) | 06:52 16:52 (E115 1150567) | 06:41 05:41 06:44 (E44 447892)
16:41 27 15:12 (E115 1150568) | 17:36 15 08:40 (E44 441391) | 18:27 25 17:17 (E115 1150567) | 20:20 21:11 22 07:06 (E44 447892)
13| 08:33 14:45 (E115 1150568) | 07:50 08:25 (E44 441391) | 06:50 16:53 (E115 1150567) | 06:39 05:40 06:45 (E44 447892)
16:43 27 15:12 (E115 1150568) | 17:38 14 08:39 (E44 441391) | 18:28 23 17:16 (E115 1150567) | 20:22 21:12 21 07:06 (E44 447892)
14 | 08:32 14:46 (E115 1150568) | 07:48 08:26 (E44 441391) | 06:48 07:18 (E44 441389) | 06:37 05:38 06:45 (E44 447892)
|16:44 26 15:12 (E1151150568) | 17:40 13 08:30 (E44 441301) | 18:30 27  17:15 (E115 1150567) | 20:24 | 21:14 20  07:05 (E44 447892)
15 | 08:31 14:47 (E115 1150568) | 07:46 08:27 (E44 441391) | 06:45 07:15 (E44 441389) | 06:34 05:36 06:46 (E44 447892)
16:46 24 15:11 (E115 1150568) | 17:41 11 08:38 (E44 441391) | 18:32 27 17:12 (E115 1150567) | 20:25 21:15 18 07:04 (E44 447892)
16 | 08:30 14:48 (E115 1150568) | 07:44 08:28 (E44 441391) | 06:43 07:15 (E44 441389) | 06:32 05:35 06:46 (E44 447892)
16:47 23 15:11 (E115 1150568) | 17:43 8 08:36 (E44 441391) | 18:34 22 17:09 (E115 1150567) | 20:27 21:17 17 07:03 (E44 447892)
17 | 08:29 14:49 (E115 1150568) | 07:42 06:41 07:14 (E44 441389) | 06:30 05:33 06:47 (E44 447892)
|16:49 22 15:11 (E115 1150568) | 17:45 |18:35 13 07:27 (E44 441389) | 20:29 | 21:18 16  07:03 (E44 447892)
18 | 08:28 14:50 (E115 1150568) | 07:40 06:38 07:13 (E44 441389) | 06:28 05:32 06:48 (E44 447892)
16:51 20 15:10 (E115 1150568) | 17:47 18:37 13 07:26 (E44 441389) | 20:30 21:20 14 07:02 (E44 447892)
19 | 08:27 14:52 (E115 1150568) | 07:38 06:36 07:14 (E44 441389) | 06:26 05:31 06:49 (E44 447892)
16:52 18 15:10 (E115 1150568) | 17:49 18:39 12 07:26 (E44 441389) | 20:32 21:21 11 07:00 (E44 447892)
20 | 08:26 14:53 (E115 1150568) | 07:36 06:34 07:15 (E44 441389) | 06:24 05:29 06:51 (E44 447892)
|16:54 15  15:08 (E115 1150568) | 17:51 |18:41 10 07:25 (E44 441389) | 20:3¢ | 21:23 7 06:58 (E44 447892)
21 08:25 14:55 (E115 1150568) | 07:34 06:32 07:15 (E44 441389) | 06:21 05:28
16:56 12 15:07 (E115 1150568) | 17:53 18:42 7 07:22 (E44 441389) | 20:36 21:24
22| 08:24 15:00 (E115 1150568) | 07:32 06:29 06:19 05:26
16:57 4 15:04 (E115 1150568) | 17:54 18:44 20:37 21:26
23 08:23 07:30 06:27 06:17 05:25
| 16:59 | 17:56 | 18:46 120:39 | 21:27
24| 08:22 07:28 06:25 06:15 05:24
17:01 17:58 18:48 20:41 21:28
25| 08:20 07:25 06:22 06:13 05:23
17:03 18:00 18:49 20:42 21:30
26 | 08:19 07:23 17:01 (E115 1150567) | 06:20 06:11 05:22
| 17:04 |18:02 13 17:14 (E115 1150567) | 18:51 2044|2131
27| 08:18 07:21 16:58 (E115 1150567) | 06:18 06:09 05:20
17:06 18:03 19 17:17 (E115 1150567) | 18:53 20:46 21:32
28| 08:16 07:19 16:57 (E115 1150567) | 06:15 06:07 05:19
17:08 18:05 21 17:18 (E115 1150567) | 18:54 20:47 21:34
29 | 08:15 07:13 06:05 05:18
|17:10 | | 19:56 2049 | 21:35
30 | 08:13 07:11 06:03 05:17
17:12 19:58 20:51 21:36
31| 08:12 07:08 05:16
17:13 20:00 21:37
Sonnenscheinstunden | 258 217 367 416 486 499
astr.max.mdgl.Beschattung | 538 | 174 | 494 | | 357 |

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:

WP Ostbevern

SHADOW - Kalender

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

Berechnung: Gesamtbelastung Schattenrezeptor: SR-16 - Schirl 24, 48346 Ostbevern
Annahmen fur Schattenwurfberechnung

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

23| 05:36 07:04 (E44 4478

21336 2 07:06 (E44 44789:
24| 05:37 07:01 (E44 447892)

25 | 05:39 06:59 (E44 44789

21331 12 07:11 (E44 44789:

26 | 05:40 06:58 (Ed4 447892
21:30 15 07:13 (E44 447892)

21:28 16 07:13 (EA4 4478

28 | 05:43 06:56 (E44 447892)
2127 18 07:14 (E44 447892)

Sonnenscheinstunden | 502
astr.max még|.Beschattung 131

JAugust

06:54 (E44 447892
07:16 (E44 447892
06:54 (E44 447892

07:16 (E44 44789
06:54 (E44 4478

07:16 (E44 447892
06:54 (E44 447892
07:16 (E44 447892
06-54 (E44 44789

07:16 (E44 447892
06:54 (E44 447892
07:15 (E44 447892

06-55 (E44 44789
07:15 (E44 4478

06:55 (Ed4 447892
07:14 (E44 447892
06:56 (E44 447892
07:14 (E44 447892
06:56 (E44 447892
07:12 (E44 447892
06:58 (E44 447892
07:11 (E44 44789

07:00 (E44 4478

07:08 (E44 447892

|September

381

148

|Oktober INovember IDezember
o07:28 17:31 (E115 1150567) | 07:22 07:55 (44 441391) | 08:13 14:26 (E115 1150568
19:09 25 17:56 (E115 1150567) | 17:02 14 08:09 (E44 441391) | 16:22 28  14:54 (EL15 1150568)
07:30 17:30 (EL15 1150567) | 07:24 07:56 (E44 441391) | 08:15 14:26 (E115 1150568
19:06 27 17:57 (E1151150567) | 17:00 12 08:08 (E44441391) | 16:21 28 1454 (EL15 1150568)
o07:32 17:29 (E115 1150567) | 07:26 07:57 (E44 441391) | 08:16 14:26 (EL15 1150568)
19:04 28 17:57 (E1151150567) | 16:59 10 08:07 (E44 441391) | 16:20 29 14:55 (EL15 1150568)
07:33 17:29 (E115 1150567) | 07:28 07:58 (E44 441391) | 08:18 14:26 (E115 1150568
19:02 29 17:58 (E1151150567) | 16:57 8 08:06 (E44441391) | 16:20 20 14:55 (EL15 1150568)
07:35 17:27 (E115 1150567) | 07:30 08:19 14:27 (E115 1150568)
18:59 30 17:57 (€115 1150567) | 16:55 1619 29 14:56 (EL15 1150568)
07:37 17:27 (E115 1150567) | 07:31 08:20 14:27 (E115 1150568
18:57 30 17:57 (E115 1150567) | 16:53 16:19 29 14:56 (ELIS 1150568)
07:38 17:27 (E115 1150567) | 07:33 08:22 14:27 (E115 1150568)
18:55 30 17:57 (€115 1150567) | 16:52 16:18 29 14:56 (EL15 1150569)
07:40 17:27 (E115 1150567) | 07:35 08:23 14:28 (E115 1150568
18:53 30 17:57 (E115 1150567) | 16:50 16:18 30 14:58 (LIS 1150568)
o07:42 17:26 (E115 1150567) | 07:37 08:24 14:28 (E115 1150568
18:50 30 17:56 (E115 1150567) | 16:48 16:18 30 14:58 (EL15 1150569)
07:44 17:27 (E115 1150567) | 07:39 08:25 14:28 (E115 1150568
18:48 28 17:55 (EL15 1150567) | 16:47 1618 30 14:58 (EL15 1150568)
07:45 17:27 (E115 1150567) | 07:40 08:26 14:29 (E115 1150568
18:46 27 17:54 (€115 1150567) | 16:45 16:17 29 1458 (EL15 1150568)
o07:47 17:28 (E115 1150567) | 07:42 08:27 14:29 (E115 1150568)
18:44 26 17:54 (E115 1150567) | 16:43 16:17 30 14:59 (ELL5 1150568)
07:49 17:28 (E115 1150567) | 07:44 08:28 14:29 (E115 1150568
18:41 23 17:51 (E115 1150567) | 16:42 16:17 30 1459 (EL15 1150568)
07:50 17:29 (E115 1150567) | 07:46 08:29 14:30 (EL15 1150568)
18:39 21 17:50 (E115 1150567) | 16:40 16:17 30 15:00 (EL15 1150568)
07:52 17:31 (E115 1150567) | 07:47 08:30 14:30 (E115 1150568
18:37 17 17:48 (E115 1150567) | 16:39 16:17 30 15:00 (EL15 1150568)
07:54 17:34 (EL15 1150567) | 07:49 08:31 14:31 (E115 1150568)
18:35 11 17:45 (E115 1150567) | 16:38 16:17 30 1501 (EL15 1150568)
07:56 o07:51 08:32 14:32 (E115 1150568
18:33 16:36 1618 29 1501 (EL15 1150568)
0757 07:53 08:33 14:32 (E115 1150568
18:30 16:35 16:18 29 1501 (EL15 1150568)
07:59 o754 08:33 14:32 (E115 1150568
18:28 16:34 1618 30 15:02 (E15 1150568)
08:01 07:56 14:35 (E115 1150568) | 08:34 14:33 (E115 1150568
18:26 16:32 4 14:39 (E1151150568) | 16:18 30 1503 (E115 1150568)
08:03 o07:58 14:31 (E115 1150568) | 08:34 14:33 (E115 1150568)
18:24 16:31 12 14:43 (E115 1150568) | 16:19 30 15:03 (EL15 1150568)
08:02 (E44 441389) | 08:04 07:59 14:30 (E115 1150568) | 08:35 14:34 (E115 1150568
08:07 (E44 441389) | 18:22 16:30 15 14:45 (E1151150568) | 16:19 30 15:04 (E115 1150568)
07:59 (44 441389) | 08:06 08:01 14:28 (E115 1150568) | 08:36 14:34 (EL15 1150568)
08:08 (E44 441389) | 18:20 16:29 18 14:46 (E115 1150568) | 16:20 30 15:04 (EL15 1150568)
07:58 (44 441369) | 08:08 08:03 14:27 (E115 1150568) | 08:36 14:34 (E115 1150568
08:09 (E44 441389) | 18:18 16:28 21 14:48 (E115 1150568) | 16:20 30  15:04 (E115 1150568)
07:56 (44 441389) | 07:10 08:01 (44 441391) | 08:04 14:27 (E115 1150568) | 08:36 14:35 (E115 1150568)
08:09 (E44 441389) | 17:16 4 08:05 (E44441391) | 16:27 22 14:49 (E1151150568) | 16:21 30  15:05 (E115 1150568
07:56 (E44 441389) | 07:11 07:58 (E44 441391) | 08:06 14:27 (E115 1150568) | 08:37 14:36 (E115 1150568
08:09 (E44 441389) | 17:14 9 0807 (E44441391) | 16:26 23 14:50 (E1151150568) | 16:22 29 15:05 (E115 1150568
07:56 (E44 441389) | 07:13 07:56 (44 441391) | 08:07 14:26 (E115 1150568) | 08:37 14:36 (E115 1150568
17:48 (E1151150567) | 17:12 12 08:08 (E44 441301) | 16:25 24 14:50 (E15 1150568) | 16:23 30 1506 (EL15 1150568)
07:56 (E44 441389) | 07:15 07:55 (E44 441391) | 08:09 14:26 (EL15 1150568) | 08:37 14:36 (E115 1150568
17:52 (E115 1150567) [ 17:10 13 08:08 (E44 441391) [ 16:24 26  14:52 (E1151150568) | 16:23 30  15:06 (EL15 1150568)
7:57 (E4d 441389) | 07:17 07:55 (E44 441391) | 08:11 14:26 (E115 1150568) | 08:37 14:37 (E115 1150568
17:54 (115 1150567) | 17:08 14 08:09 (E44 441301) | 16:23 27 14:53 (E115 1150568) | 16:24 30 1507 (EL15 1150568)
08:00 (E44 441389) | 07:19 07:54 (E44 4413901) | 08:12 14:26 (E115 1150568) | 08:37 14:37 (EL15 1150568)
17:56 (E115 1150567) [ 17:06 15 08:09 (E44 441391) | 16:22 27 14:53 (EL15 1150568) | 16:25 30  15:07 (EL15 1150568)
07:20 07:55 (E44 441391) 08:37 14:38 (E115 1150568
17:04 14 08:09 (E44 441301) 16:26 30 1508 (E115 1150568)
331 266 243
493 263 917

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)

windPRO 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

20062024 11:06 /30  WINAPRO .

noxt! engineering GmbH
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Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-17 - Fockenbrocksheide 12, 48291 Telgte
Annahmen fur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahme
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 1Juni
1]08:38 15:29 (WEA TEO03) | 08:11 15:43 (WEA TEO3) 16:53 (WEA TE02) | 07:06 06:01 (WEA VB 1) | 05:16 19:07 (WEA VB 1)
16:28 24 15:53 (WEA TEO3) | 17:16 25  16:08 (WEA TE03) 16  17:09 (WEA TEO2) | 20:01 20:53 69 (WEA VB 1) | 21:39 22 19:29 (WEA VB 1)
2] 08:37 15:29 (WEA TEO3) | 08:09 15:44 (WEA TEO03) 16:55 (WEA TEO2) | 07:04 05:59 (WEA VB 1) | 05:15 19:09 (WEA VB 1)
16:29 25 15:54 (WEATEO3) | 17:17 23  16:07 (WEA TEO3) 10 17:05 (WEA TEO2) | 20:03 20:54 68 (WEAVB 1) | 21:40 18  19:27 (WEAVB 1)
3 08:37 15:29 (WEA TEO03) | 08:07 15:46 (WEA TEO3) 07:02 05:57 (WEA VB 1) | 05:14 19:11 (WEA VB 1)
16:30 26 15:55 (WEA TEO3) | 17:19 19 16:05 (WEA TEO3) 20:05 20:56 68 (WEA VB 1) | 21:41 14 19:25 (WEA VB 1)
4]08:37 15:29 (WEA TEO3) | 08:06 15:50 (WEA TEO3) 06:59 05:56 (WEA VB 1) | 05:13 19:15 (WEA VB 1)
16:31 27 15:56 (WEA TEO3) | 17:21 13 16:03 (WEA TE03) 20:07 20:58 67 (WEA VB 1) | 21:42 7 19:22 (WEAVB 1)
5 08:37 15:30 (WEA TEO3) | 08:04 06:57 07:20 (WEA 03) | 05:54 (WEA VB 1) | 05:13
16:32 28 15:58 (WEA TEO3) | 17:23 20:08 24 19:28 (WEA VB 1) | 20:59 67 (WEA VB 1) | 21:43
6] 08:36 15:30 (WEA TEO3) | 08:02 06:55 07:17 (WEA 03) | 05:52 12 (WEA VB 1) | 05:12
16:33 29 15:59 (WEA TEO3) | 17:25 20:10 39 19:33 (WEA VB 1) | 21:01 66 (WEA VB 1) | 21:44
7 08:36 15:30 (WEA TEO03) | 08:01 06:53 07:15 (WEA 03) | 05:50 (WEA VB 1) | 05:12
16:35 31 16:01 (WEA TEO3) | 17:27 20:12 50  19:36 (WEA VB 1) | 21:03 65 (WEA VB 1) | 21:45
8| 08:36 15:30 (WEA TEO3) | 07:59 06:50 07:13 (WEA 03) | 05:48 (WEA VB 1) | 05:11
16:36 32 16:02 (WEA TE03) | 17:29 20:13 58  19:39 (WEA VB 1) | 21:04 65 (WEA VB 1) | 21:46
9] 08:35 15:30 (WEA TE03) | 07:57 06:48 07:11 (WEA 03) | 05:47 (WEA VB 1) | 05:11
16:37 33 16:03 (WEA TEO3) | 17:30 20:15 66 19:41 (WEA VB 1) | 21:06 64 19:47 (WEA VB 1) | 21:46
10 | 08:35 15:31 (WEA TEO3) | 07:55 06:46 07:11 (WEA 03) | 05:45 18:43 (WEA VB 1) | 05:10
16:39 34 16:05 (WEA TEO3) | 17:32 20:17 70 19:43 (WEA VB 1) | 21:07 63 19:46 (WEA VB 1) | 21:47
11| 08:34 15:31 (WEA TEO3) | 07:54 17:00 (WEA TE02) 06:43 07:09 (WEA 03) | 05:43 18:44 (WEA VB 1) | 05:10
16:40 35  16:06 (WEA TEO3) | 17:34 4 17:04 (WEA TEO2) 20:19 74 19:43 (WEA VB 1) | 21:09 62 19:46 (WEA VB 1) | 21:48
12 ] 08:33 15:31 (WEA TE03) | 07:52 16:56 (WEA TE02) 06:41 07:09 (WEA 03) | 05:41 18:45 (WEA VB 1) | 05:09
16:42 37 16:08 (WEA TEO3) | 17:36 12 17:08 (WEA TE02) 20:20 77 19:44 (WEA VB 1) | 21:11 60 (WEA VB 1) | 21:49
13]08:33 15:31 (WEA TEO3) | 07:50 16:53 (WEA TE02) 06:39 07:09 (WEA 03) | 05:40 (WEA VB 1) | 05:09
16:43 37 16:08 (WEA TEO3) | 17:38 17 17:10 (WEA TE02) 20:22 80  19:46 (WEA VB 1) | 21:12 59 (WEA VB 1) | 21:49
14 | 08:32 15:31 (WEA TE03) | 07:48 16:52 (WEA TE02) 06:37 07:09 (WEA 03) | 05:38 (WEA VB 1) | 05:09
16:45 38 16:09 (WEA TEO3) | 17:40 20  17:12 (WEA TE02) 20:24 82 19:47 (WEA VB 1) | 21:14 58 (WEA VB 1) | 21:50
15 ] 08:31 15:31 (WEA TE03) | 07:46 16:51 (WEA TE02) 06:35 07:09 (WEA 03) | 05:37 (WEA VB 1) | 05:09
16:46 38 16:09 (WEA TEO3) | 17:42 22 17:13 (WEA TE02) 20:25 84 19:48 (WEA VB 1) | 21:15 57 (WEA VB 1) | 21:50
16 | 08:30 15:32 (WEA TEO3) | 07:44 16:50 (WEA TE02) 06:32 07:09 (WEA 03) | 05:35 (WEA VB 1) | 05:09
16:48 38 16:10 (WEATEO3) | 17:43 24  17:14 (WEA TE02) 20:27 85  19:48 (WEA VB 1) | 21:17 56 (WEA VB 1) | 21:51
17| 08:29 15:32 (WEA TE03) | 07:42 16:48 (WEA TE02) 06:30 07:09 (WEA 03) | 05:34 (WEA VB 1) | 05:08
16:49 38 16:10 (WEA TEO3) | 17:45 26 17:14 (WEA TE02) 20:29 84  19:48 (WEA VB 1) | 21:18 54 (WEA VB 1) | 21:51
18] 08:28 15:32 (WEA TE03) | 07:40 16:47 (WEA TE02) 06:28 07:09 (WEA 03) | 05:32 (WEA VB 1) | 05:08
16:51 39 16:11 (WEA TEO3) | 17:47 28 17:15 (WEA TE02) 20:31 85 19:49 (WEA VB 1) | 21:20 52 12 (WEA VB 1) | 21:52
19 | 08:27 15:33 (WEA TEO3) | 07:38 16:47 (WEA TE02) 06:26 07:10 (WEA 03) | 05:31 (WEA VB 1) | 05:08
16:53 38 16:11 (WEA TEO3) | 17:49 28 17:15 (WEA TE02) 20:32 83 19:49 (WEA VB 1) | 21:21 50 (WEA VB 1) | 21:52
20 | 08:26 15:33 (WEA TEO03) | 07:36 16:47 (WEA TEO2) 06:24 07:12 (WEA 03) | 05:29 (WEA VB 1) | 05:09
16:54 39 16:12 (WEA TEO3) | 17:51 29 17:16 (WEA TEO2) 20:34 81  19:49 (WEA VB 1) | 21:23 49 (WEA VB 1) | 21:53
21 08:25 15:33 (WEA TE03) | 07:34 16:47 (WEA TEO2) 06:22 07:14 (WEA 03) | 05:28 (WEA VB 1) | 05:09
16:56 38 16:11 (WEA TEO3) | 17:53 29 17:16 (WEA TE02) 20:36 77 19:50 (WEA VB 1) | 21:24 47 (WEA VB 1) | 21:53
22| 08:24 15:34 (WEA TEO3) | 07:32 16:47 (WEA TEO2) 06:20 18:43 (WEA VB 1) | 05:27 (WEA VB 1) | 05:09
16:58 38 16:12 (WEATE03) | 17:55 29  17:16 (WEA TEO2) 20:37 67 19:50 (WEAVB 1) | 21:26 46 (WEA VB 1) | 21:53
23| 08:23 15:35 (WEA TE03) | 07:30 16:47 (WEA TEO2) 06:17 18:43 (WEA VB 1) | 05:25 (WEA VB 1) | 05:09
1650 37 16:12 (WEATEO3) [17:56 20 17:16 (WEA TEO2) 20:30 67 19:50 WEAVB1) 2127 44 (WEA VB 1) | 2153
24 | 08:22 15:35 (WEA TEO3) | 07:28 16:48 (WEA TEO2} 06:15 18:42 (WEA VB 1) | 05:24 (WEA VB 1) | 05:09
17:01 37 16:12 (WEA TEO3) | 17:58 27 17:15 (WEA TE02) 20:41 68  19:50 (WEA VB 1) | 21:28 41 (WEA VB 1) | 21:53
25| 08:20 15:36 (WEA TEO3) | 07:26 16:47 (WEA TEO2) 06:13 18:42 (WEA VB 1) | 05:23 (WEA VB 1) | 05:10
17:03 36 16:12 (WEA TEO3) | 18:00 27  17:14 (WEA TEO2) 20:42 68 19:50 (WEAVB 1) | 21:30 40 (WEA VB 1) | 21:53
26 | 08:19 15:36 (WEA TE03) | 07:24 16:48 (WEA TEO2) 06:11 18:42 (WEA VB 1) | 05:22 (WEA VB 1) | 05:10
17:05 35 16:11 (WEA TEO3) | 18:02 25 17:13 (WEA TEO2) 20:44 68  19:50 (WEA VB 1) | 21:31 38 (WEA VB 1) | 21:53
27 08:18 15:37 (WEA TEO3) | 07:21 16:49 (WEA TEO2) 06:09 18:41 (WEA VB 1) | 05:21 (WEA VB 1) | 05:11
17:06 35 16:12 (WEA TEO3) | 18:04 23 17:12 (WEA TE02) 20:46 69 19:50 (WEA VB 1) | 21:32 36 (WEA VB 1) | 21:53
28 | 08:16 15:38 (WEA TE03) | 07:19 16:51 (WEA TEO2) 06:07 18:41 (WEA VB 1) | 05:20 (WEA VB 1) | 05:11
17:08 33 16:11 (WEATE03) | 18:06 20  17:11 (WEA TEO2) 20:48 69 19:50 (WEA VB 1) | 21:34 33 (WEA VB 1) | 21:53
29 | 08:15 15:39 (WEA TE03) 06:05 18:41 (WEA VB 1) | 05:19 (WEA VB 1) | 05:12
17:10 32 16:11 (WEA TEO3) 20:49 69 19:50 (WEA VB 1) | 21:35 30 (WEA VB 1) | 21:53
30| 08:14 15:40 (WEA TEO3) 06:03 18:42 (WEA VB 1) | 05:18 )3 (WEA VB 1) | 05:12
17:12 30 16:10 (WEA TEO3) 20:51 68  19:50 (WEA VB 1) | 21:36 28 (WEA VB 1) | 21:53
31 08:12 15:41 (WEA TEO3) 05:17 5 (WEA VB 1)
17:14 28 16:09 (WEA TEO3) 21:37 25 (WEA VB 1)
Sonnenscheinstunden | 259 277 416 485 499
astr.max.mogl.Beschattung 1045 499 26 1812 1627 61
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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-17 - Fockenbrocksheide 12, 48291 Telgte
Annahmen fur Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahme
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Jauli 1August ISeptember |Oktober INovember IDezember

110513 05:49 18:55 (WEA VB 1) | 06:39 07:08 (WEA 03) | 07:28 07:22 08:14 15:13 (WEA TEO3

21:53 2121 61 19:56 (WEAVB1) | 20:18 74  19:42 (WEA VB 1) | 19:09 17:02 16:22 36 15:49 (WEA TEO3)

2]05:13 05:51 18:55 (WEA VB 1) | 06:41 07:09 (WEA 03) | 07:30 o07:24 08:15 15:13 (WEA TEO3

21:52 21119 62 19:57 (WEAVB1)[20:16 70  19:41 (WEAVB 1) | 19:06 17:01 16:21 34 15:47 (WEA TEO3)

3]05:14 05:52 (WEA VB 1) | 06:43 07:09 (WEA 03) | 07:32 07:26 08:16 15:14 (WEA TEO3

21:52 2117 63 66 19:39 (WEAVB 1) | 19:04 16:59 16:21 33 15:47 (WEA TEO3

410815 0554 07:10 (WEA 03) | 07:33 07:28 08:18 15:14 (WEA TEO3

21:51 2116 63 58 19:36 (WEA VB 1) | 19:02 16:57 16:20 32 15:46 (WEA TEO3)

505:16 05:56 07:12 (WEA 03) | 07:35 07:30 08:19 15:15 (WEA TEO3

21:51 2114 64 50  19:33 (WEA VB 1) | 19:00 16:55 16:20 31 15:46 (WEA TEO3)

6]05:17 05:57 07:13 (WEA 03) | 07:37 07:31 15:24 (WEA TEO3) | 08:20 15:16 (WEA TEO3

21:50 2112 65 40 19:29 (WEAVB 1) | 18:57 1653 4 15:28 (WEATEO3) | 16:19 29 15:45 (WEA TEO3

710518 0559 07:15 (WEA 03) | 07:39 07:33 15:19 (WEA TEO3) | 08:22 15:16 (WEA TEO3

21:50 21:10 66 25 19:24 (WEAVB1) | 18:55 1652 14 15:33 (WEATEQ3) | 16:19 28 15:44 (WEA TEO3

805:18 06:00 07:40 07:35 15:16 (WEA TEO3) | 08:23 15:17 (WEA TEO3

21:49 21:08 66 18:53 1650 20  15:36 (WEATEO3) | 16:18 27  15:44 (WEA TEO3

90519 EA VB 1) | 06:02 07:42 07:37 15:15 (WEA TEO3) | 08:24 15:18 (WEA TEO3

21:49 11 EAVB1) | 21:06 67 18:50 16:48 23 15:38 (WEATEO3) | 16:18 26 15:44 (WEA TEO3

10 | 05:20 EA VB 1) | 06:04 07:44 07:39 15:13 (WEA TEO3) | 08:25 15:18 (WEA TEO3

2148 17 EAVB1) | 21:05 68 18:48 16:47 26 15:39 (WEATEQ3) | 16:18 25  15:43 (WEA TEO3

11| 05:21 EA VB 1) | 06:05 07:45 17:33 (WEA TEO2) | 07:40 15:12 (WEA TEO3) | 08:26 15:19 (WEA TEO3

2147 20 EAVB1)|21:03 68 18:46 2 17:35 (WEATE0?) [16:45 29  15:41 (WEATEO3) | 16:18 24  15:43 (WEA TEO3

12 ] 05:23 A VB 1) | 06:07 07:47 17:28 (WEA TEO2) | 07:42 15:12 (WEA TEO3) | 08:27 15:20 (WEA TEO3

2146 23 (WEAVB 1) | 21:01 68 18:44 13 17:41 (WEATE02) |16:44 30  15:42 (WEATEO3) | 16:18 23  15:43 (WEA TEO3

13 ] 05:24 EA VB 1) | 06:08 07:49 17:25 (WEA TEO2) | 07:44 15:11 (WEA TEO3) | 08:28 15:20 (WEA TEO3

2145 26 EAVB1)|20:59 69 18:42 18 17:43 (WEATE0?) [16:42 32  15:43 (WEATEO3) | 16:18 22 15:42 (WEA TEO3

14 ] 05:25 1 (WEA VB 1) | 06:10 07:51 17:22 (WEA TEO?) | 07:46 15:10 (WEA TEO3) | 08:29 15:21 (WEA TEO3

2144 29 (WEAVB 1) [ 2057 69 18:39 22 17:44 (WEATEO?) [16:41 34  15:44 (WEATEO3) | 16:18 21  15:42 (WEA TEO3

15 ] 05:26 (WEA VB 1) | 06:12 07:52 17:21 (WEA TEO2) | 07:47 15:10 (WEA TEO3) | 08:30 15:22 (WEA TEO3

2143 32 (WEAVB 1) | 20:55 68 18:37 24 17:45 (WEATE02) |16:39 34  15:44 (WEATEO3) | 16:18 20  15:42 (WEA TEO3

16 | 05:27 EA VB 1) | 06:13 07:54 17:20 (WEA TEO?) | 07:49 15:09 (WEA TEO3) | 08:31 15:22 (WEA TEO3

2142 3 EAVB1) | 20:53 69 18:35 26 17:46 (WEATE02) [16:38 35 15:44 (WEATEO3) | 16:18 21  15:43 (WEA TEO3

17 | 05:28 (WEA VB 1) | 06:15 07:56 17:19 (WEA TEO) | 07:51 15:09 (WEA TEO3) | 08:32 15:23 (WEA TEO3

2141 37 EAVB1) | 20:51 69 18:33 27 17:46 (WEATEO2) | 16:36 36  15:45 (WEATEO3) | 16:18 20  15:43 (WEA TEO3;

18 | 05:30 A VB 1) | 06:16 07:57 17:19 (WEA TE02) | 07:53 15:09 (WEA TEO3) | 08:33 15:24 (WEA TEO3

21:40 39 EAVB1) | 20:49 68 18:31 28 17:47 (WEATE0?) |16:35 37  15:46 (WEATEO3) | 16:18 19  15:43 (WEA TEO3

19 | 05:31 EA VB 1) | 06:18 07:59 17:18 (WEA TEO?) | 07:54 15:09 (WEA TEO3) | 08:33 15:24 (WEA TEO3

21:39 41 EAVB1) | 20:47 68 18:29 29 17:47 (WEATE0?) [16:34 37  15:46 (WEATEO3) | 16:18 19  15:43 (WEA TEO3

20 05:32 EA VB 1) | 06:20 18:48 (WEA VB 1) | 07:10 08:01 17:17 (WEA TEO2) | 07:56 15:09 (WEA TEO3) | 08:34 15:25 (WEA TEO3

2138 42 EAVB1)|20:45 68  19:56 (WEAVB 1) | 19:34 18:26 29 17:46 (WEATE02) |16:33 38  15:47 (WEATEO3) | 16:19 19 15:44 (WEA TEO3

21]05:34 EA VB 1) | 06:21 07:22 (WEA 03) | 07:12 08:03 17:17 (WEA TE02) | 07:58 15:09 (WEA TEO3) | 08:35 15:25 (WEA TEO3

21:37 45 EAVB1)|20:42 71 19:55 (WEAVB 1) | 19:32 18:224 29 17:46 (WEATE0?) [16:31 38  15:47 (WEATEO3) | 16:19 19 15:44 (WEA TEO3

22 | 05:35 EA VB 1) | 06:23 07:18 (WEA 03) | 07:14 08:05 17:17 (WEA TE0?) | 07:59 15:10 (WEA TEO3) | 08:35 15:26 (WEA TEO3

21:35 a7 EAVB1)|20:40 78  19:54 (WEA VB 1) | 19:30 1822 29 17:46 (WEATE0?) [16:30 38  15:48 (WEATEO3) | 16:20 19  15:45 (WEA TEO3

23] 05:36 EA VB 1) | 06:25 07:15 (WEA 03) | 07:15 08:06 17:18 (WEA TEO2) | 08:01 15:09 (WEA TEO3) | 08:36 15:26 (WEA TEO3

21:34 a8 EAVB1)|20:38 82 19:53 (WEAVB 1) | 19:27 18:20 28 17:46 (WEATE02) | 16:29 38  15:47 (WEATEO3) | 16:20 19  15:45 (WEA TEO3

24 05:38 EA VB 1) | 06:26 07:14 (WEA 03) | 07:17 08:08 17:18 (WEA TE02) | 08:03 15:09 (WEA TEO3) | 08:36 15:27 (WEA TEO3

21:33 50 EAVB1)|20:35 83 19:53 (WEAVB 1) | 19:25 18:18 27 17:45 (WEATE02) [16:28 39  15:48 (WEATEO3) | 16:21 19  15:46 (WEA TEO3

25 | 05:39 EA VB 1) | 06:28 07:13 (WEA 03) | 07:19 07:10 16:19 (WEA TEO) | 08:04 15:10 (WEA TEO3) | 08:36 15:27 (WEA TEO3

2131 51 EAVB1)|20:34 84 1952 WEAVB 1) | 19:23 17:16 26 16:45 (WEATE0?) [16:27 38  15:48 (WEATEO3) | 16:21 19 15:46 (WEA TEO3

26 05:40 EA VB 1) | 06:30 07:12 (WEA 03) | 07:20 07:12 16:19 (WEA TEO2) | 08:06 15:11 (WEA TEO3) | 08:37 15:27 (WEA TEO3

21:30 53 (WEAVB 1) | 20:32 85  19:51 (WEA VB 1) | 19:20 17:14 25 16:44 (WEATE02) | 16:26 38  15:49 (WEATEO3) | 16:22 20  15:47 (WEA TEO3

27 05:42 EA VB 1) | 06:31 07:11 (WEA 03) | 07:22 07:13 16:20 (WEA TE0?2) | 08:08 15:10 (WEA TEO3) | 08:37 15:27 (WEA TEO3

2128 55 EAVB1)|20:30 84 19:50 (WEAVB 1) | 19:18 17:12 23 16:43 (WEATE0?) [16:25 38  15:48 (WEATEO3) | 16:23 20  15:47 (WEA TEO3

28 | 05:43 1 EA VB 1) | 06:33 07:10 (WEA 03) | 07:23 07:15 16:22 (WEA TEO2) | 08:09 15:11 (WEA TEO3) | 08:37 15:28 (WEA TEO3

21:27 56 19:54 (WEAVB1)[20:27 83  19:48 (WEAVB1) | 19:16 17:10 19 16:41 (WEATEO?) [16:24 38  15:49 (WEATEO3) | 16:24 20  15:48 (WEA TEO3

29 05:45 18:57 (WEA VB 1) | 06:34 07:10 (WEA 03) | 07:25 07:17 16:22 (WEA TE02) | 08:11 15:12 (WEA TEO3) | 08:37 15:28 (WEA TEO3

21:25 57 19:54 (WEAVB1)|20:25 80 1 17:08 16 16:38 (WEATE02) | 16:23 38  15:50 (WEATEO3) | 16:24 21 15:49 (WEA TEO3

30| 05:46 18: : 07:19 16:25 (WEA TE0?) | 08:12 15:12 (WEA TEO3) | 08:37 15:28 (WEA TEO3

21:24 59 19:55 (WEA VB 1) 79 (WEA VB 1) 17:06 11 16:36 (WEATE02) [16:23 37  15:49 (WEATEO3) | 16:25 22 15:50 (WEA TEO3

31 05:48 1 9 (WEA 03) 07:21 08:38 15:28 (WEA TEO3

2122 60 1 77 19:44 (WEAVB 1) 17:04 16:26 23 15:51 (WEA TEO3

Sonnenscheinstunden | 502 381 331 266 243

astr.max.mogl Beschattung 932 2215 383 51 809 730

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-18 - Horste 20, 48231 Warendorf
Annahmen fur 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 13uni

1108:37 09:42 (WEA 4) | 08:10 08:52 (WEA 3) | 07:17 07:06 18:36 (WEA 02) | 06:01 05:16 20:46 (WEA 01)
16:27 6 09:48 (WEA4) | 17:15 31  09:23 (WEA 3) | 18:07 20:01 36 19:12 (WEA 02) | 20:52 21:38 15 21:01 (WEAO1)
2108:37 08:09 08:51 (WEA 3) | 07:15 07:04 18:36 (WEA 02) | 05:59 05:15 20:46 (WEA 01)
16:28 32 09:23 (WEA3) | 18:09 20:03 35  19:11 (WEA 02) | 20:54 21:39 17 21:03 (WEA01)
3108:37 08:51 (WEA 3) | 07:12 07:01 18:36 (WEA 02) | 05:57 05:14 20:46 (WEA 01)
16:30 32 09:23 (WEA3) | 18:11 20:05 34 19:10 (WEA 02) | 20:56 21:41 17 21:03 (WEA01)
4 08:37 08:51 (WEA 3) | 07:10 06:59 18:37 (WEA 02) | 05:55 05:13 20:45 (WEA 01)
16:31 31 09:22 (WEA3) | 18:13 20:06 33 19:10 (WEA 02) | 20:57 21:42 18 21:03 (WEA01)
508:37 09:07 (WEA 1) 08:52 (WEA 3) | 07:08 06:57 18:38 (WEA 02) | 05:54 05:13 20:45 (WEA 01)
16:32 1 09:08 (WEA1) 31 09:23 (WEA3) | 18:14 20:08 31 19:09 (WEA 02) | 20:59 21:43 19 21:04 (WEA01)
6] 08:36 09:07 (WEA 1) 08:53 (WEA 3) | 07:06 06:55 18:38 (WEA 02) | 05:52 05:12 20:45 (WEA 01)
16:33 2 09:09 (WEA 1) 30 09:23 (WEA3) | 18:16 20:10 28 19:06 (WEA 02) | 21:01 21:44 19 21:04 (WEA01)
7108:36 09:06 (WEA 1) 08:53 (WEA 3) | 07:04 06:52 18:40 (WEA 02) | 05:50 05:11 20:45 (WEA 01)
16:3¢ 3 09:09 (WEA 1) 29 09:22 (WEA3) | 18:18 2012 25 19:05 (WEA 02) | 21:02 21:44 20 21:05 (WEA01)
808:35 09:06 (WEA 1) 08:54 (WEA 3) | 07:01 06:50 18:42 (WEA 02) | 05:48 05:11 20:44 (WEA 01)
16:36 5 09:11 (WEA1) 27 09:21 (WEA3) | 18:20 20113 21 19:03 (WEA 02) | 21:04 21:45 21 21:05 (WEA01)
9]08:35 09:05 (WEA 1) 08:55 (WEA 3) | 06:59 06:48 18:44 (WEA 02) | 05:46 05:10 20:45 (WEA 01)
16:37 6 09:11 (WEA1) 25 09:20 (WEA3) | 18:21 20:15 16 19:00 (WEA 02) | 21:06 21:46 21 21:06 (WEA01)
10 | 08:34 09:04 (WEA 1) 08:56 (WEA 3) | 06:57 06:46 18:48 (WEA 02) | 05:45 05:10 20:45 (WEA 01)
16:33 8  09:12 (WEA 1) 23 09:19 (WEA3) | 18:23 20117 6 18:54 (WEA02) | 21:07 21:47 22 21:07 (WEA01)
11| 08:34 09:04 (WEA 1) 08:57 (WEA 3) | 06:55 06:43 05:43 05:09 20:44 (WEA 01)
16:40 9 09:13 (WEA 1) 21 09:18 (WEA3) | 18:25 20:18 21:09 21:48 23 21:07 (WEAO1)
12 | 08:33 09:03 (WEA 1) 08:59 (WEA 3) | 06:52 06:41 05:41 05:09 20:45 (WEA 01)
16:41 11 09:14 (WEA 1) 17 09:16 (WEA 3) | 18:27 20:20 21:10 21:48 22 21:07 (WEAO1)
13 ] 08:33 09:02 (WEA 1) 09:01 (WEA 3) | 06:50 06:39 05:40 05:09 20:45 (WEA 01)
16:43 12 09:14 (WEA 1) 13 09:14 (WEA 3) | 18:28 20:22 21:12 21:49 23 21:08 (WEA01)
14 ] 08:32 09:01 (WEA 1) 06:48 06:37 05:38 05:09 20:45 (WEA 01)
16:44 14 09:15 (WEA 1) 18:30 20:24 21:14 21550 23 21:08 (WEA01)
15 | 08:31 09:00 (WEA 1) 06:45 06:34 05:36 05:08 20:45 (WEA 01)
16:46 15  09:15 (WEA 1) 18:32 20:25 21:15 21350 23 21:08 (WEA01)
16 | 08:30 08:59 (WEA 1) 06:43 06:32 05:35 05:08 20:46 (WEA 01)
16:47 17 09:16 (WEA 1) 18:34 20:27 21:17 21551 23 21:09 (WEA01)
17 | 08:29 08:58 (WEA 1) 06:41 17:57 (WEA 02) | 06:30 05:33 05:08 20:46 (WEA 01)
16:49 18  09:16 (WEA 1) 18:35 3 18:00 (WEA 02) | 20:29 21:18 21:51 23 21:09 (WEA 01)
18 | 08:28 08:57 (WEA 1) 06:38 17:50 (WEA 02) | 06:28 05:32 05:08 20:46 (WEA 01)
16:51 19 09:16 (WEA 1) 18:37 16 18:06 (WEA 02) | 20:30 21:20 21:52 23 21:09 (WEA 01)
19 | 08:27 08:56 (WEA 1) 06:36 17:47 (WEA 02) | 06:26 05:31 05:08 20:46 (WEA 01)
16:52 21 09:17 (WEA 1) 18:39 22 18:09 (WEA 02) | 20:32 21:21 21:52 23 21:09 (WEA 01)
20 | 08:26 08:55 (WEA 1) 06:34 17:45 (WEA 02) | 06:24 05:29 05:08 20:46 (WEA 01)
16:54 21 09:16 (WEA 1) 18:41 26 18:11 (WEA02) | 20:34 21:23 21:52 24 21:10 (WEA 01)
21 08:25 08:55 (WEA 3) 06:32 17:43 (WEA 02) | 06:21 05:28 05:08 20:46 (WEA 01)
16:56 21 09:16 (WEA 1) 18:42 28 18:11 (WEA02) | 20:35 21:24 21553 24 21:10 (WEA 01)
22| 08:24 08:55 (WEA 3) 06:29 17:42 (WEA 02) | 06:19 05:26 05:09 20:46 (WEA 01)
16:57 22 09:17 (WEAL 18:44 30 18:12 (WEA 02) | 20:37 21:26 21553 24 21:10 (WEA01)
23 08:23 08:53 (WEA 3 06:27 17:41 (WEA 02) | 06:17 05:25 05:09 20:47 (WEA 01)
16:59 23 09:16 (WEA3 18:46 33 18:14 (WEA 02) | 20:39 21:27 21553 23 21:10 (WEA01)
24 | 08:22 08:53 (WEA 3 06:25 17:39 (WEA 02) | 06:15 05:24 05:09 20:47 (WEA 01)
17:01 24 09:17 (WEA3 18:48 34 18:13 (WEA 02) | 20:41 21:28 21553 23 21:10 (WEA01)
25 | 08:20 08:53 (WEA 3 06:22 17:38 (WEA 02) | 06:13 05:23 05:10 20:47 (WEA 01)
17:03 26 09:19 (WEA3 18:49 36 18:14 (WEA 02) | 20:42 21:30 21553 23 21:10 (WEA01)
26 | 08:19 08:52 (WEA 3 06:20 17:38 (WEA 02) | 06:11 05:22 05:10 20:48 (WEA 01)
17:04 27 09:19 (WEA3 18:51 36 18:14 (WEA 02) | 20:44 21:31 21553 23 21:11 (WEA01)
27| 08:18 08:52 (WEA 3 06:18 17:37 (WEA 02) | 06:09 05:21 05:10 20:47 (WEA 01)
17:06 28 09:20 (WEA3 18:53 37 18:14 (WEA 02) | 20:46 21:32 21553 24 21:11 (WEA01)
28| 08:16 08:51 (WEA 3 06:15 17:36 (WEA 02) | 06:07 05119 05:11 20:48 (WEA 01)
17:08 30  09:21 (WEA3 18:54 38 18:14 (WEA 02) | 20:47 21:34 21553 23 21:11 (WEA01)
29| 08:15 08:52 (WEA 3 07:13 18:36 (WEA 02) | 06:05 05:18 20:50 (WEA 01) | 05:11 20:48 (WEA 01)
17:10 30 09:22 (WEA3 19:56 38 19:14 (WEA 02) | 20:49 21:35 7 20:57 (WEAOL) | 21553 23 21:11 (WEAOL)
30 | 08:13 08:51 (WEA 3 o07:11 18:35 (WEA 02) | 06:03 05:17 20:49 (WEA 01) | 05:12 20:49 (WEA 01)
17:12 31 09:22 (WEA3 19:58 38 19:13 (WEA 02) | 20:51 21:36 10 20:50 (WEAOL) | 21:53 22 21:11 (WEA 01)

31| 08:12 08:51 (WEA 3) 07:08 18:36 (WEA 02) 05:17 20:47 (WEA 01)

17:13 31 09:22 (WEA3 20:00 37 19:13 (WEA 02) 21:37 13 21:00 (WEA 01)

Sonnenscheinstunden | 259 217 367 416 486 499
astr.max.mogl.Beschattung 481 342 452 265 30 651

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-18 - Horste 20, 48231 Warendorf
Annahmen fur 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]05:13 20:48 (WEA 01) | 05:49 | 06:39 | 07:28 |07:22 08:25 (WEA 3) | 08:13 08:46 (WEA 1)
|21:52 23 21:11 (WEAO1) | 21:20 | 20:18 | 19:09 |17:02 24 08:49 (WEA3) | 16:22 9 08:55 (WEA 1)
205113 20:49 (WEA 01) | 05:51 | 06:41 18:47 (WEA 02) | 07:30 | 07:24 08:24 (WEA 3) | 08:15 08:47 (WEA 1)
| 21:52 22 21:11 (WEA01) | 21:19 | 20:16 7 18:54 (WEA 02) | 19:06 | 17:00 26 08:50 (WEA 3) | 16:21 8  08:55 (WEA1)
3| 05:14 20:50 (WEA 01) | 05:52 | 06:42 18:41 (WEA 02) | 07:32 | 07:26 08: 8:16 08:49 (WEA 1)
|21:52 21 21:11 (WEAOL) | 21:17 | 20:14 16 18:57 (WEA 02) | 19:04 116:59 28 0 6 08:55 (WEA 1)
405115 20:50 (WEA 01) | 05:54 | 06:44 18:39 (WEA 02) | 07:33 | 07:28 08:23 (WEA 3) | 08:18 08:50 (WEA 1)
|21:51 22 21:12 (WEAO1) [ 21:15  [20:11 21 19:00 (WEA 02) | 19:02 116:57 29 08:52 (WEA3) | 16:20 5  08:55 (WEA 1)
5 05:16 20:50 (WEA 01) | 05:55 | 06:46 18:36 (WEA 02) | 07:35 | 07:29 08:22 (WEA 3) | 08:19 08:52 (WEA 1)
21551 21 21:11 (WEAOL) | 21:14 | 20:09 25  19:01 (WEA 02) | 18:59 116:55 30 (WEA 3) | 16:19 3 08:55 (WEA 1)
605:16 20:51 (WEA 01) | 05:57 | 06:47 18:34 (WEA 02) | 07:37 | 07:31 08:22 (WEA 3) | 08:20 08:53 (WEA 1)
|21:50 20 21:11 (WEAO1) |21:12  [20:07 28  19:02 (WEA 02) | 18:57 116:53 31  08:53 (WEA3) | 16:19 2 08:55 (WEA 1)
7]05:17 20:51 (WEA 01) | 05:59 | 06:49 18:33 (WEA 02) | 07:38 | 07:33 08:22 (WEA 3) | 08:21 08:54 (WEA 1)
]21:50 20 21:11 (WEAO1) [ 21:10 | 20:05 31 19:04 (WEA 02) | 18:55 ]16:52 31 08:53 (WEA3) | 16:19 1 08:55 (WEA 1)
8 05:18 20:52 (WEA 01) | 06:00 | 06:51 18:31 (WEA 02) | 07:40 107:35 08:22 (WEA 3) | 08:23
|21:49 19  21:11 (WEAO1) | 21:08  |20:02 33  19:04 (WEA 02) | 18:53 116:50 31
9| 05:19 20:53 (WEA 01) | 06:02 | 06:52 18:30 (WEA 02) | 07:42 | 07:37
| 21:48 18 21:11 (WEA01) | 21:06 | 20:00 34 19:04 (WEA 02) | 18:50 | 16:48 32 08:54 (WEA3) | 16:18
10 | 05:20 20:54 (WEA 01) | 06:03 | 06:54 18:29 (WEA 02) | 07:43 | 07:38 08:22 (WEA 3) | 08:25
21:48 16 21:10 (WEAOL) | 21:04 19:58 35 19:04 (WEA 02) | 18:48 16:47 32 08:54 (WEA 3) | 16:18
11| 05:21 20:54 (WEA 01) | 06:05 06:55 18:28 (WEA 02) | 07:45 07:40 08:23 (WEA 3) | 08:26 09:33 (WEA 4)
21:47 16  21:10 (WEAO1) | 21:03 19:55 37 19:05 (WEA 02) | 18:46 16:45 31 08:54 (WEA3) | 16:17 5 09:38 (WEA 4)
12 | 05:22 20:55 (WEA 01) | 06:07 06:57 18:28 (WEA 02) | 07:47 07:42 08:23 (WEA 3) | 08:27 09:32 (WEA 4)
|21:46 14 21:09 (WEAO1) | 21:01  |19:53 37  19:05 (WEA 02) | 18:44 116:43 31  08:54 (WEA3) | 16:17 8 0 (WEA 4)
13| 05:23 20:56 (WEA 01) | 06:08 | 06:59 18:27 (WEA 02) | 07:49 | 07:44 08:24 (WEA 3) 09:31 (WEA 4)
|21:45 12 21:08 (WEAO1) | 20:59  |19:51 37  19:04 (WEA 02) | 18:41 116:42 30  08:54 (WEA 3 10 09:41 (WEA 4)
14 | 05:25 20:58 (WEA 01) | 06:10 07:00 18:27 (WEA 02) | 07:50 07:46 1 (WEA 4)
21:44 9 21:07 (WEA 01) | 20:57 19:48 37 19:04 (WEA 02) | 18:39 16:40 30 1 2 (WEA 4)
15 | 05:26 21:01 (WEA 01) | 06:11 07:02 18:26 (WEA 02) | 07:52 07:47 1 (WEA 4)
21:43 3 21:04 (WEA 01) | 20:55 19:46 37  19:03 (WEA 02) | 18:37 16:39 28 12 3 (WEA 4)
16 | 05:27 106:13 | 07:04 18:26 (WEA 02) | 07:54 | 07:49 1 (WEA 4)
| 21:42 | 20:53 | 19:44 37 19:03 (WEA 02) | 18:35 | 16:38 27 08:52 (WEA 3 13 4 (WEA 4)
17 | 05:28 106:15 | 07:05 18:25 (WEA 02) | 07:56 | 07:51 08:26 (WEA 3) 2 (WEA 4)
21:41 20:51 19:41 37 19:02 (WEA 02) | 18:33 16:36 26 08:52 (WEA 3 13 09:45 (WEA 4)
18 | 05:29 06:16 07:07 18:26 (WEA 02) | 07:57 07:52 08:27 (WEA 3) 1 (WEA 4)
21:40 20:49 19:39 36 19:02 (WEA 02) | 18:30 16:35 24 08:51 (WEA 3 14 5 (WEA 4)
19 | 05:31 06:18 07:08 18:26 (WEA 02) | 07:59 07:54 08:28 (WEA 3) 09:32 (WEA 4)
| 21:39 |20:46  |19:37 35  19:01 (WEA 02) | 18:28 ]16:34 23 08:51 (WEA3) 14 09:46 (WEA 4)
20 | 05:32 106:20 | 07:10 18:26 (WEA 02) | 08:01 | 07:56 08:30 (WEA 3) 09:33 (WEA 4)
| 21:38 120:44  |19:3¢ 33 18:59 (WEA 02) | 18:26 116:32 22 08:52 (WEA 1) 14 7 (WEA 4)
2105:33 06:21 07:12 18:27 (WEA 02) | 08:03 07:58 08:31 (WEA 3) 09:33 (WEA 4)
21:36 20:42 19:32 31 18:58 (WEA 02) | 18:24 16:31 21 08:52 (WEA 1) 14 09:47 (WEA 4)
22 05:35 06:23 07:13 18:28 (WEA 02) | 08:04 07:59 08:31 (WEA 1) 09:34 (WEA 4)
21:35 20:40 19:30 29 18:57 (WEA 02) | 18:22 16:30 21 08:52 (WEA 1) 14 09:48 (WEA 4)
23 05:36 |06:24 | 07:15 18:29 (WEA 02) | 08:06 ] 08:01 08:32 (WEA 1) 09:34 (WEA 4)
| 21:34 | 20:38 | 19:27 26 18:55 (WEA 02) | 18:20 | 16:29 21 08:53 (WEA 1) 14 09:48 (WEA 4)
24 05:37 106:26 | 07:17 18:30 (WEA 02) | 08:08 | 08:03 08:34 (WEA 1) 09:34 (WEA 4)
21:33 20:36 19:25 23 18:53 (WEA 02) | 18:18 16:28 19 08:53 (WEA 1) 14 09:48 (WEA 4)
25 05:39 06:28 07:18 18:32 (WEA 02) | 07:10 08:04 08:36 (WEA 1) 09:35 (WEA 4)
21:31 20:34 19:23 17 18:49 (WEA 02) | 17:16 16:27 18  08:54 (WEA 1) 14 09:49 (WEA 4)
26 | 05:40 06:29 07:20 18:36 (WEA 02) | 07:11 08:06 08:37 (WEA 1) 09:36 (WEA 4)
| 21:30 120:32  |19:20 9 18:45 (WEA 02) | 17:14 116:26 17  08:54 (WEA 1) 13 09:49 (WEA 4)
27| 05:42 |06:31 | 07:22 | 07:13 ] 08:07 08:39 (WEA 1) 09:36 (WEA 4)
| 21:28 12029 |19:18 |17:12 116:25 15  08:54 (WEA 1) 13 09:49 (WEA 4)
28] 05:43 06:33 07:23 07:15 08:34 (WEA 3) | 08:09 08:41 (WEA 1) 09:37 (WEA 4)
21:27 20:27 19:16 17:10 5 08:39 (WEA3) | 16:24 14  08:55 (WEA 1) 12 09:49 (WEA 4)
29 | 05:45 06:34 07:25 07:17 08:30 (WEA 3) | 08:10 08:42 (WEA 1) 09:38 (WEA 4)
21:25 20:25 19:13 17:08 14  08:44 (WEA3) | 16:23 12 08:54 (WEA 1) 11 09:49 (WEA 4)
30 | 05:46 106:36 | 07:27 | 07:19 08:28 (WEA 3) | 08:12 08:44 (WEA 1) | 08: 09:39 (WEA 4)
| 21:24 120:23 | 19:11 |17:06 18 08:46 (WEA3) | 16:22 11  08:55 (WEA1) | 16:25 10  09:49 (WEA 4)
31| 05:48 106:37 | | 07:20 08:26 (WEA 3) | ] 08:37 09:40 (WEA 4)
| 21:22 12020 | |17:04 22 08:48 (WEA3) | | 16:26 9 09:49 (WEA 4)
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 243
astr.max.maogl.Beschattung | 256 ] ] 728 1 59 | 735 | 286
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 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 20062024 11:06 /3 WINAPRO .
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Projekt:

WP Ostbevern

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: SR-19 - Harkampsheide 26, 48291 Telgte
Annahmen fur 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
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17:08 13
17:10 17
17:12 21
17:13 24

Sonnenscheinstunden | 259
astr.max.mogl.Beschattung 82

|Februar

08:45 (WEA 4) | 07:21
08:52 (WEA 4) | 18:03
08:43 (WEA 4) | 07:19
08:56 (WEA 4) | 18:05
08:41 (WEA 4)
08:58 (WEA 4)
08:40 (WEA 4)
09:01 (WEA 4)
08:38 (WEA 4)
09:02 (WEA 4)

08:37 (WEA 4)
28 09:05 (WEA 4
08:35 (WEA 4)
31 09:06 (WEA 4
08:33 (WEA 4)
33 09:06 (WEA 4
08:32 (WEA 4)
35 09:07 (WEA 4

08:32 (WEA 4)
37 09:09 (WEA 4)
08:31 (WEA 4)
39 09:10 (WEA 4

08:30 (WEA 4
40 09:10 (WEA 4
08:30 (WEA 4,
40 09:10 (WEA 4
08:29 (WEA 4,

42 09:11 (WEA 4)
08:29 (WEA 4)
42 09:11 (WEA 4)
08:29 (WEA 4)
42 09:11 (WEA4

08:29 (WEA 4,
42 09:11 (WEA 4
08:29 (WEA 4,
42 09:11 (WEA 4
08:29 (WEA 4,
42 09:11 (WEA 4)
08:29 (WEA 4,
42 09:11 (WEA 4)
08:29 (WEA 4,
42 09:11 (WEA 4)
08:30 (WEA 4,

40 09:10 (WEA 4)
08:30 (WEA 4;
40 09:10 (WEA 4)
08:31 (WEA 4)
38 09:09 (WEA 4)
08:32 (WEA 4)
37 09:09 (WEA 4)
07:58 (WEA 1)
39 09:08 (WEA 4)
07:56 (WEA 2)
42 09:07 (WEA 4)
07:54 (WEA 2)
43 09:05 (WEA 4)
07:51 (WEA 2)
44 09:03 (WEA 4)
07:49 (WEA 2)
43 09:01 (WEA 4)
07:47 (WEA 2)
41 08:58 (WEA 4)
07:45 (WEA 2)
34 08:53 (WEA 4)
07:43 (WEA 2)
28 08:11 (WEA1)

1088

31

32

31

31

31

12

21

27

07:40 (WEA 2)
08:11 (WEA 1)
07:39 (WEA 2)
08:11 (WEA 1)
07:40 (WEA 2)
08:11 (WEA 1)
07:40 (WEA 1)
08:11 (WEA 1)
07:39 (WEA 1)
08:10 (WEA 1)
07:40 (WEA 1)
08:09 (WEA 1)
07:41 (WEA 1)
08:09 (WEA 1)
07:40 (WEA 1)
08:07 (WEA 1)
07:41 (WEA 1)
08:06 (WEA 1)
07:43 (WEA 1)
08:05 (WEA 1)
07:44 (WEA 1)
08:02 (WEA 1)
07:47 (WEA 1)
07:59 (WEA 1)

07:57 (WEA 3)
08:09 (WEA 3)
07:51 (WEA 3)
08:12 (WEA 3)
07:48 (WEA 3)
08:15 (WEA 3)

1April
07:06 07:46 (WEA 3]
20:01 31 08:17 (WEA 3]
07:04 07:43 (WEA 3]
20:03 35  08:18 (WEA 3]
07:01 07:42 (WEA 3]
20:05 38  08:20 (WEA 3]
06:59 07:40 (WEA 3)
20:06 41 08:21 (WEA 3]
06:57 07:39 (WEA 3)
20:08 43 08:22 (WEA 3]
06:55 07:37 (WEA 3)
20:10 45 08:22 (WEA 3]
06:52 07:36 (WEA 3)
20:12 46 08:22 (WEA 3]
06:50 07:36 (WEA 3)
20:13 47 08:23 (WEA 3]
06:48 07:35 (WEA 3)
20:15 48  08:23 (WEA 3]
06:46 07:33 (WEA 3)
20:17 50  08:23 (WEA 3]
06:43 07:33 (WEA 3)
20:18 50  08:23 (WEA 3]
06:41 07:33 (WEA 3)
20:20 50  08:23 (WEA 3]
06:39 07:32 (WEA 3)
20:22 51  08:23 (WEA 3]
06:37 07:32 (WEA 3)
20:23 51  08:23 (WEA 3]
06:34 07:31 (WEA 3)
20:25 51 08:22 (WEA 3]
06:32 07:31 (WEA 3)
20:27 50  08:21 (WEA 3]
06:30 07:31 (WEA 3)
20:29 50  08:21 (WEA 3]
06:28 07:31 (WEA 3)
20:30 50  08:21 (WEA 3]
06:26 07:31 (WEA 3)
20:32 49 08:20 (WEA 3
06:24 07:32 (WEA 3)
20:34 47 08:19 (WEA 3}
06:21 07:32 (WEA 3)
20:35 46  08:18 (WEA 3]
06:19 07:32 (WEA 3)
20:37 46  08:18 (WEA 3]
06:17 07:33 (WEA 3]
20:39 44 08:17 (WEA 3]
06:15 07:33 (WEA 3]
20:41 42 08:15 (WEA 3]
06:13 07:34 (WEA 3]
20:42 40  08:14 (WEA 3]
06:11 07:35 (WEA 3]
20:44 38  08:13 (WEA 3]
06:09 07:36 (WEA 3]
20:46 35  08:11 (WEA 3]
06:07 07:37 (WEA 3]
20:47 33 08:10 (WEA 3}
06:05 07:38 (WEA 3]
20:49 30  08:08 (WEA 3]
06:03 07:40 (WEA 3]

20:51 25 08:05 (WEA 3)

Lizenzierter Anwender:

noxt! engineering GmbH

Malberger StraRe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

IMai

06:01 07:42 (WEA 3)
2052 20 08:02 (WEA3)
05:59 07:46 (WEA 3)
20:54 14 08:00 (WEA 3)
05:57
20:56
05:55
20:57
05:54
20:59
05:52
21:01
05:50
21:02
05:48
21:04
05:46
21:06
05:45
21:07
05:43
21:09
05:41
21:10
05:40
21:12
05:38
21:14
05:37
21:15
05:35
21:17
05:33 20:40 (WEA 02)
21:18 8 20:48 (WEA 02)
05:32 20:38 (WEA 02)
21:20 11 20:49 (WEA 02)
05:31 20:36 (WEA 02)
21:21 14 20:50 (WEA 02)
05:29 20:35 (WEA 02)
21:23 17 20:52 (WEA 02)
05:28 20:34 (WEA 02)
21:24 19 20:53 (WEA 02)
05:27 20:33 (WEA 02)
21:25 22 20:55 (WEA02)
05:25 20:33 (WEA 02)
21:27 23 20:56 (WEA 02)
05:24 20:33 (WEA 02)
21:28 24 20:57 (WEA02)
05:23 20:31 (WEA 02)
21:30 26 20:57 (WEA02)
05:22 20:31 (WEA 02)
21:31 26 20:57 (WEA02)
05:21 20:31 (WEA 02)
21:32 27 20:58 (WEA02)
05:19 20:32 (WEA 02)
21:33 27 20:59 (WEA02)
05:18 20:31 (WEA 02)
21:35 28 20:59 (WEA 02)
05:17 20:31 (WEA 02)
21:35 28 20:59 (WEA02)
05:17 20:31 (WEA 02)
21:37 29 21:00 (WEA 02)

85

363

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
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(WEA mit letztem Schatten)
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28

28

28

29

29

29

29

29

20:31 (WEA 02)
21:00 (WEA 02)
20:31 (WEA 02)
21:01 (WEA 02)
20:31 (WEA 02)
21:00 (WEA 02)
20:31 (WEA 02)
21:00 (WEA 02
20:32 (WEA 02)
21:01 (WEA 02
20:31 (WEA 02)
21:01 (WEA 02
20:32 (WEA 02
21:01 (WEA 02
20:32 (WEA 02
21:01 (WEA 02
20:32 (WEA 02
21:01 (WEA 02
20:33 (WEA 02
21:02 (WEA 02

20:33 (WEA 02
21:02 (WEA 02
20:33 (WEA 02
21:02 (WEA 02
20:34 (WEA 02)
21:02 (WEA 02)
20:34 (WEA 02)
21:03 (WEA 02)
20:34 (WEA 02)
21:03 (WEA 02)
20:35 (WEA 02)
21:03 (WEA 02)
20:35 (WEA 02
21:03 (WEA 02)
20:35 (WEA 02
21:03 (WEA 02)
20:35 (WEA 02
21:03 (WEA 02
20:35 (WEA 02
21:03 (WEA 02
20:35 (WEA 02
21:03 (WEA 02
20:36 (WEA 02

21:04 (WEA 02)
20:36 (WEA 02)
21:04 (WEA 02)
20:36 (WEA 02)

21:05 (WEA 02)
20:37 (WEA 02)
21:06 (WEA 02)
20:36 (WEA 02)
21:05 (WEA 02)
20:37 (WEA 02)
21:06 (WEA 02)
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Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-19 - Harkampsheide 26, 48291 Telgte
Annahmen fur 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

1uli | August | September |Oktober INovember | Dezember
105:13 20:37 (WEA 02) | 05:49 1 06:39 07:32 (WEA 3) | 07:28 08:27 (WEA 1) | 07:22 07:59 (WEA 4) | 08:13
|21:52 29 21:06 (WEA 02) | 21:20 120:18 50  08:22 (WEA 3) | 19:09 9 08:36 (WEA1) [17:02 42  08:41 (WEA 4) | 16:22
210513 20:37 (WEA 02) | 05:51 1 06:41 07:32 (WEA 3) | 07:30 08:24 (WEA 1) | 07:24 07:59 (WEA 4) | 08:15
|21:52 29 21:06 (WEA 02) | 21:19 120:16 50  08:22 (WEA 3) | 19:06 16 08:40 (WEA1) | 17:00 41  08:40 (WEA 4) | 16:21
3]05:14 20:38 (WEA 02) | 05:52 | 06:42 07:32 (WEA 3) | 07:32 08:22 (WEA 1) | 07:26 08:00 (WEA 4) | 08:16
|21:52 29 21:07 (WEA 02) | 21:17 120:14 48 08:20 (WEA3) | 19:04 20 08:42 (WEA1) | 16:59 40  08:40 (WEA 4) | 16:20
410515 20:38 (WEA 02) | 05:54 1 06:44 07:33 (WEA 3) | 07:33 08:20 (WEA 1) | 07:28 08:00 (WEA 4) | 08:18
|21:51 29 21:07 (WEA 02) | 21:15 120:11 47  08:20 (WEA 3) | 19:02 23 08:43 (WEA1) | 16:57 40  08:40 (WEA 4) | 16:20
5] 05:16 20:37 (WEA 02) | 05:55 | 06:46 07:32 (WEA 3) | 07:35 08:18 (WEA 1) | 07:29 08:01 (WEA 4) | 08:19
|21:51 30 21:07 (WEA02) | 21:14 120:09 46 08:18 (WEA3) | 18:59 26 08:44 (WEA1) | 16:55 38  08:39 (WEA 4) | 16:19
6]05:16 20:38 (WEA 02) | 05:57 | 06:47 07:33 (WEA 3) | 07:37 08:17 (WEA 1) | 07:31 08:02 (WEA 4) | 08:20
121:50 29 21:07 (WEA 02) | 21:12 120:07 45  08:18 (WEA 3) | 18:57 28 08:45 (WEA1) | 16:53 37  08:39 (WEA 4) | 16:19
7105:17 20:38 (WEA 02) | 05:59 | 06:49 07:34 (WEA 3) | 07:38 08:16 (WEA 1) | 07:33 08:02 (WEA 4) | 08:21
121:50 29 21:07 (WEA 02) | 21:10 120:04 43 08:17 (WEA3) | 18:55 29  08:45(WEA1) | 16:52 36  08:38 (WEA 4) | 16:19
8]05:18 20:38 (WEA 02) | 06:00 1 06:51 07:34 (WEA 3) | 07:40 08:15 (WEA 1) | 07:35 08:04 (WEA 4) | 08:23
121:49 30  21:08 (WEA 02) | 21:08 120:02 41  08:15 (WEA 3) | 18:53 30  08:45(WEA1) | 16:50 33  08:37 (WEA4) | 16:18
9]05:19 20:39 (WEA 02) | 06:02 1 06:52 07:36 (WEA 3) | 07:42 08:14 (WEA 1) | 07:37 08:06 (WEA 4) | 08:24
|21:48 29  21:08 (WEA 02) | 21:06 120:00 38 08:14 (WEA 3) | 18:50 31  08:45(WEA1) | 16:48 30  08:36 (WEA 4) | 16:18
10 | 05:20 20:39 (WEA 02) | 06:03 07:58 (WEA 3) | 06:54 07:36 (WEA 3) | 07:43 08:14 (WEA 1) | 07:38 08:08 (WEA 4) | 08:25
21:48 29 21:08 (WEA 02) | 21:04 6 08:04 (WEA 3) | 19:58 35  08:11 (WEA 3) | 18:48 31 08:45 (WEA 1) | 16:47 27  08:35 (WEA 4) | 16:18
11 ] 05:21 20:39 (WEA 02) | 06:05 07:53 (WEA 3) | 06:55 07:38 (WEA 3) | 07:45 08:14 (WEA 2) | 07:40 08:10 (WEA 4) | 08:26
21:47 29 21:08 (WEA 02) | 21:02 16  08:09 (WEA 3) | 19:55 32 08:10 (WEA 3) | 18:46 31 08:45 (WEA 1) | 16:45 24 08:34 (WEA 4) | 16:17
12 | 05:22 20:39 (WEA 02) | 06:07 07:50 (WEA 3) | 06:57 07:39 (WEA 3) | 07:47 08:13 (WEA 2) | 07:42 08:12 (WEA 4) | 08:27
121:46 29 21:08 (WEAO2) | 21:01 22 08:12 (WEA3) | 19:53 28  08:07 (WEA3) | 18:44 32  08:45 (WEA1) | 16:43 21  08:33 (WEA 4) | 16:17
13 | 05:23 20:39 (WEA 02) | 06:08 07:48 (WEA 3) | 06:59 07:42 (WEA 3) | 07:49 08:14 (WEA 2) | 07:44 08:13 (WEA 4) | 08:28
|21:45 29  21:08 (WEA02) | 20:59 26  08:14 (WEA3) | 19:51 22 08:04 (WEA 3) | 18:41 30  08:44 (WEA1) | 16:42 17  08:30 (WEA 4) | 16:17
14 | 05:25 20:40 (WEA 02) | 06:10 07:45 (WEA 3) | 07:00 07:46 (WEA 3) | 07:50 08:16 (WEA 2) | 07:45 08:15 (WEA 4) | 08:29
21:44 28 21:08 (WEAO2) [ 20:57 31 08:16 (WEA 3) | 19:48 14  08:00 (WEA3) | 18:39 27 08:43 (WEA1) | 16:40 13  08:28 (WEA 4) | 16:17
15 | 05:26 20:40 (WEA 02) | 06:11 07:44 (WEA 3) | 07:02 07:52 08:18 (WEA 2) | 07:47 08:17 (WEA 4) | 08:30
21:43 28  21:08 (WEA 02) | 20:55 33 08:17 (WEA 3) | 19:46 18:37 38  09:28 (WEA 4) | 16:39 7 08:24 (WEA 4) | 16:17
16 | 05:27 20:40 (WEA 02) | 06:13 07:42 (WEA 3) | 07:04 | 07:54 08:20 (WEA 2) | 07:49 ] 08:31
|21:42 27 21:07 (WEA02) | 20:53 36  08:18 (WEA 3) | 19:44 | 18:35 42 09:31 (WEA 4) | 16:38 | 16:18
17 | 05:28 20:40 (WEA 02) | 06:15 07:41 (WEA 3) | 07:05 | 07:56 08:22 (WEA 2) | 07:51 | 08:32
21:41 27 21:07 (WEA 02) | 20:51 39 08:20 (WEA 3) | 19:41 18:33 44 09:34 (WEA 4) | 16:36 16:18
18| 05:29 20:41 (WEA 02) | 06:16 07:41 (WEA 3) | 07:07 07:57 08:23 (WEA 2) | 07:52 08:32
21:40 26 21:07 (WEA 02) | 20:49 40 08:21 (WEA 3) | 19:39 18:30 44 09:35 (WEA 4) | 16:35 16:18
19 | 05:31 20:42 (WEA 02) | 06:18 07:39 (WEA 3) | 07:08 07:59 08:25 (WEA 2) | 07:54 08:33
121:39 25  21:07 (WEAO02) | 20:46 42  08:21 (WEA 3) | 19:37 118:28 43 09:36 (WEA 4) | 16:34 ] 16:18
20 | 05:32 20:42 (WEA 02) | 06:20 07:38 (WEA 3) | 07:10 | 08:01 08:27 (WEA 1) | 07:56 ] 08:34
121:38 24  21:06 (WEA 02) | 20:44 44  08:22 (WEA 3) | 19:34 | 18:26 40 09:37 (WEA 4) | 16:32 | 16:19
21]05:33 20:43 (WEA 02) | 06:21 07:37 (WEA 3) | 07:12 08:03 08:29 (WEA 1) | 07:58 08:34
21:36 22 21:05 (WEA 02) | 20:42 45 08:22 (WEA 3) | 19:32 18:24 36  09:38 (WEA 4) | 16:31 16:19
22 05:35 20:43 (WEA 02) | 06:23 07:37 (WEA 3) | 07:13 08:04 09:02 (WEA 4) | 07:59 08:35
21:35 20  21:03 (WEA 02) | 20:40 46 08:23 (WEA 3) | 19:30 18:22 37 09:39 (WEA 4) | 16:30 16:19
23 | 05:36 20:45 (WEA 02) | 06:24 07:35 (WEA 3) | 07:15 1 08:06 09:01 (WEA 4) | 08:01 ] 08:35
|21:34 18  21:03 (WEA02) | 20:38 48  08:23 (WEA 3) | 19:27 | 18:20 39 09:40 (WEA 4) | 16:29 | 16:20
24| 05:37 20:46 (WEA 02) | 06:26 07:35 (WEA 3) | 07:17 | 08:08 09:00 (WEA 4) | 08:03 | 08:36
21:32 15  21:01 (WEA 02) | 20:36 49 08:24 (WEA 3) | 19:25 18:18 41 09:41 (WEA 4) | 16:28 16:21
25 | 05:39 20:47 (WEA 02) | 06:28 07:34 (WEA 3) | 07:18 07:10 08:00 (WEA 4) | 08:04 08:36
21:31 13 21:00 (WEA 02) | 20:34 49 08:23 (WEA 3) | 19:22 17:16 41 08:41 (WEA 4) | 16:27 16:21
26 | 05:40 20:49 (WEA 02) | 06:29 07:34 (WEA 3) | 07:20 07:11 07:59 (WEA 4) | 08:06 08:36
121:30 10 20:59 (WEAO02) | 20:31 50  08:24 (WEA 3) | 19:20 |17:14 41 08:40 (WEA 4) | 16:26 | 16:22
27| 05:42 20:52 (WEA 02) | 06:31 07:33 (WEA 3) | 07:22 |07:13 07:58 (WEA 4) | 08:07 ] 08:37
| 21:28 5 20:57 (WEA02) [ 20:29 50  08:23 (WEA 3) | 19:18 117:12 43 08:41 (WEA 4) | 16:25 | 16:23
28| 05:43 06:33 07:33 (WEA 3) | 07:23 07:15 07:58 (WEA 4) | 08:09 08:37
21:27 20:27 51 08:24 (WEA 3) | 19:15 17:10 43 08:41 (WEA 4) | 16:24 16:23
29 | 05:45 06:34 07:33 (WEA 3) | 07:25 07:17 07:58 (WEA 4) | 08:10 08:37
21:25 20:25 51  08:24 (WEA 3) | 19:13 17:08 43 08:41 (WEA 4) | 16:23 16:24
30 | 05:46 1 06:36 07:32 (WEA 3) | 07:27 | 07:19 07:58 (WEA 4) | 08:12 | 08:37
| 21:24 120:23 51 08:23 (WEA3) | 19:11 |17:06 43 08:41 (WEA 4) | 16:22 | 16:25
31| 05:48 | 06:37 07:33 (WEA 3) | | 07:20 07:59 (WEA 4) | | 08:37
| 21:22 | 20:20 50  08:23 (WEA3) | | 17:04 42 08:41 (WEA 4) | | 16:26
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 243

astr.max.maogl.Beschattung | 667 ] 875 | 539 | 1063 | 446 |

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-20 - Harkampsheide 26, 48291 Telgte
Annahmen fur 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 IMarz 1April IMai 19uni
1]08:37  |08:10 08:37 (WEA 4) | 07:17 07:40 (WEA 2) | 07:06 ] 06:01 07:22 (WEA 3) | 05:16 20:37 (WEA 02)
116:27 | 17:15 12 08:49 (WEA 4) | 18:07 47  08:53 (WEA 4) | 20:01 120:52 41 08:03(WEA3) |21:38 27  21:04 (WEA 02)
2108:37  |08:09 08:35 (WEA 4) | 07:15 07:38 (WEA 2) | 07:04 ] 05:59 07:23 (WEA 3) | 05:15 20:37 (WEA 02)
|16:28 | 17:17 17 08:52 (WEA4) | 18:09 44  08:50 (WEA 4) | 20:03 120:54 40 08:03(WEA3) |21:39 28  21:05 (WEA 02)
3108:37 | 08:07 08:33 (WEA 4) | 07:12 07:36 (WEA 2) | 07:01 07:47 (WEA 3) | 05:57 07:24 (WEA 3) | 05:14 20:37 (WEA 02)
116:30 | 17:19 21  08:54 (WEA4) | 18:11 39  08:46 (WEA 4) | 20:05 7 07:54 (WEA3) | 20:56 38  08:02 (WEA3) | 21:40 28  21:05 (WEA 02)
4108:37  |08:06 08:31 (WEA 4) | 07:10 07:34 (WEA 1) | 06:59 07:41 (WEA 3) | 05:55 07:24 (WEA 3) | 05:13 20:37 (WEA 02)
116:31 | 17:21 24 08:55(WEA4) | 18:13 31  08:05 (WEA 1) | 20:06 19 08:00 (WEA3) | 20:57 36  08:00 (WEA3) | 21:42 28  21:05 (WEA 02)
5]108:37 | 08:04 08:30 (WEA 4) | 07:08 07:33 (WEA 1) | 06:57 07:38 (WEA 3) | 05:54 07:25 (WEA 3) | 05:13 20:37 (WEA 02)
116:32 | 17:23 28 08:58 (WEA4) | 18:14 31  08:04 (WEA1) | 20:08 25 08:03 (WEA3) | 20:59 33  07:58 (WEA3) | 21:43 29  21:06 (WEA 02)
6]08:36 | 08:02 08:28 (WEA 4) | 07:06 07:33 (WEA 1) | 06:55 07:34 (WEA 3) | 05:52 07:27 (WEA 3) | 05:12 20:37 (WEA 02)
116:33 | 17:25 31 08:59 (WEA4) | 18:16 31  08:04 (WEA 1) | 20:10 30 08:04 (WEA3) | 21:01 30  O7:57 (WEA3) | 21:43 28  21:05 (WEA 02)
7108:36 | 08:00 08:26 (WEA 4) | 07:04 07:33 (WEA 1) | 06:52 07:32 (WEA 3) | 05:50 07:29 (WEA 3) | 05:11 20:37 (WEA 02)
116:3¢ | 17:26 34 09:00 (WEA4) | 18:18 31  08:04 (WEA1) | 20:12 34  08:06 (WEA3) | 21:02 26  07:55 (WEA3) | 21:44 29  21:06 (WEA 02)
8108:35 | 07:59 08:25 (WEA 4) | 07:01 07:32 (WEA 1) | 06:50 07:31 (WEA 3) | 05:48 07:30 (WEA 3) | 05:11 20:37 (WEA 02)
116:36 | 17:28 36 09:01 (WEA4) | 18:20 31  08:03 (WEA 1) | 20:13 37  08:08 (WEA3) | 21:04 23  07:53 (WEA3) [ 21:45 29  21:06 (WEA 02)
9]08:35 | 07:57 08:24 (WEA 4) | 06:59 07:33 (WEA 1) | 06:48 07:29 (WEA 3) | 05:46 07:33 (WEA 3) | 05:10 20:38 (WEA 02)
116:37 | 17:30 38 09:02 (WEA4) | 18:21 30  08:03 (WEA 1) | 20:15 40  08:09 (WEA3) | 21:06 18  07:51 (WEA3) | 21:46 28  21:06 (WEA 02)
10| 08:34 | 07:55 08:23 (WEA 4) | 06:57 07:33 (WEA 1) | 06:46 07:27 (WEA 3) | 05:45 07:37 (WEA 3) | 05:10 20:38 (WEA 02)
16:38 17:32 40  09:03 (WEA 4) | 18:23 29  08:02 (WEA1) | 20:17 42 08:09 (WEA 3) | 21:07 9 07:46 (WEA 3) | 21:47 29 21:07 (WEA 02)
11 ] 08:34 07:53 08:23 (WEA 4) | 06:54 07:33 (WEA 1) | 06:43 07:26 (WEA 3) | 05:43 05:09 20:38 (WEA 02)
16:40 17:34 40  09:03 (WEA 4) | 18:25 28  08:01 (WEA 1) | 20:18 44 08:10 (WEA 3) | 21:09 21:48 28  21:06 (WEA 02)
12 | 08:33 07:51 08:22 (WEA 4) | 06:52 07:34 (WEA 1) | 06:41 07:25 (WEA 3) | 05:41 05:09 20:38 (WEA 02)
|16:41 | 17:36 42  09:04 (WEA4) | 18:27 26  08:00 (WEA1) | 20:20 46  08:11 (WEA 3) | 21:10 121:48 29 21:07 (WEA 02)
13| 08:32 | 07:50 08:22 (WEA 4) | 06:50 07:35 (WEA 1) | 06:39 07:24 (WEA 3) | 05:40 | 05:09 20:38 (WEA 02)
116:43 | 17:38 42 09:04 (WEA4) | 18:28 23  07:58 (WEA 1) | 20:22 47 08:11 (WEA 3) | 21:12 121:49 29 21:07 (WEA 02)
14 | 08:32 07:48 08:21 (WEA 4) | 06:48 07:36 (WEA 1) | 06:37 07:23 (WEA 3) | 05:38 05:09 20:39 (WEA 02)
16:44 17:40 43 09:04 (WEA4) | 18:30 20 07:56 (WEA1) | 20:23 49  08:12 (WEA 3) | 21:14 21:50 29 21:08 (WEA 02)
15 | 08:31 07:46 08:21 (WEA 4) | 06:45 07:39 (WEA 1) | 06:34 07:22 (WEA 3) | 05:37 05:08 20:39 (WEA 02)
16:46 17:41 44 09:05 (WEA 4) | 18:32 14  07:53 (WEA 1) | 20:25 49 08:11 (WEA 3) | 21:15 21:50 29  21:08 (WEA 02)
16108:30 | 07:44 08:21 (WEA 4) | 06:43 07:44 (WEA 1) | 06:32 07:21 (WEA 3) | 05:35 1 05:08 20:39 (WEA 02)
116:47 | 17:43 44 09:05 (WEA 4) | 18:34 4 07:48 (WEA 1) | 20:27 50  08:11 (WEA3) | 21:17 |21:51 29 21:08 (WEA 02)
17 [08:29 | 07:42 08:21 (WEA 4) | 06:41 1 06:30 07:21 (WEA 3) | 05:33 | 05:08 20:39 (WEA 02)
16:49 17:45 44 09:05 (WEA 4) | 18:35 20:29 50  08:11 (WEA 3) | 21:18 21:51 29  21:08 (WEA 02)
18| 08:28 07:40 08:21 (WEA 4) | 06:38 06:28 07:20 (WEA 3) | 05:32 05:08 20:40 (WEA 02)
16:51 17:47 44 09:05 (WEA 4) | 18:37 20:30 51  08:11 (WEA 3) | 21:20 21:52 29 21:09 (WEA 02)
19 | 08:27 07:38 08:21 (WEA 4) | 06:36 06:26 07:20 (WEA 3) | 05:31 05:08 20:40 (WEA 02)
116:52 | 17:49 44  09:05 (WEA 4) | 18:39 120:32 51 08:11 (WEA3) | 21:21 121:52 29 21:09 (WEA 02)
20|08:26 | 07:36 08:22 (WEA 4) | 06:34 | 06:24 07:20 (WEA 3) | 05:29 20:47 (WEA 02) | 05:08 20:40 (WEA 02)
116:54 | 17:51 42 09:04 (WEA 4) | 18:41 | 20:34 51 08:11 (WEA3) | 21:23 4 2051 (WEAO2) | 21:52 29 21:09 (WEA 02)
21 08:25 07:34 08:22 (WEA 4) | 06:31 06:21 07:20 (WEA 3) | 05:28 20:44 (WEA 02) | 05:08 20:40 (WEA 02)
16:56 17:53 42 09:04 (WEA 4) | 18:42 20:35 51  08:11 (WEA3) | 21:24 9 20:53 (WEA02) | 21:53 29  21:09 (WEA 02)
22 08:24 07:32 08:23 (WEA 4) | 06:29 06:19 07:20 (WEA 3) | 05:27 20:43 (WEA 02) | 05:09 20:40 (WEA 02)
16:57 17:54 40 09:03 (WEA 4) | 18:44 20:37 51  08:11 (WEA 3) | 21:25 12 20:55 (WEA 02) | 21:53 29  21:09 (WEA 02)
23]08:23 | 07:30 08:23 (WEA 4) | 06:27 ] 06:17 07:20 (WEA 3) | 05:25 20:41 (WEA 02) | 05:09 20:41 (WEA 02)
116:59 | 17:56 40 09:03 (WEA 4) | 18:46 | 20:39 50 08:10 (WEA3) | 21:27 15  20:56 (WEA02) | 21:53 29  21:10 (WEA 02)
24108:22 | 07:28 07:51 (WEA 2) | 06:25 | 06:15 07:20 (WEA 3) | 05:24 20:41 (WEA 02) | 05:09 20:41 (WEA 02)
17:01 17:58 40  09:01 (WEA 4) | 18:48 20:41 50  08:10 (WEA 3) | 21:28 16  20:57 (WEA 02) | 21:53 29 21:10 (WEA 02)
25 | 08:20 07:25 07:49 (WEA 2) | 06:22 06:13 07:20 (WEA 3) | 05:23 20:39 (WEA 02) | 05:10 20:41 (WEA 02)
17:03 18:00 45 09:00 (WEA 4) | 18:49 20:42 49 08:09 (WEA 3) | 21:30 19 20:58 (WEA 02) | 21:53 28 21:09 (WEA 02)
26 | 08:19 07:23 07:47 (WEA 2) | 06:20 06:11 07:20 (WEA 3) | 05:22 20:38 (WEA 02) | 05:10 20:41 (WEA 02)
117:04  |18:02 47  08:59 (WEA 4) | 18:51 120:44 48 08:08 (WEA3) | 21:31 21  20:59 (WEA02) | 21:53 29  21:10 (WEA 02)
27 |08:18 | 07:21 07:45 (WEA 2) | 06:18 | 06:09 07:20 (WEA 3) | 05:21 20:38 (WEA 02) | 05:10 20:41 (WEA 02)
117:06 | 18:03 49 08:58 (WEA 4) | 18:53 | 20:46 48 08:08 (WEA3) |21:32 22 21:00 (WEAO2) | 21:53 29  21:10 (WEA 02)
28| 08:16 07:19 07:43 (WEA 2) | 06:15 06:07 07:20 (WEA 3) | 05:19 20:38 (WEA 02) | 05:11 20:42 (WEA 02)
17:08 18:05 48  08:56 (WEA 4) | 18:54 20:47 47 08:07 (WEA3) | 21:33 24  21:02 (WEAO02) | 21:53 29  21:11 (WEA 02)
29| 08:15 07:13 06:05 07:21 (WEA 3) | 05:18 20:38 (WEA 02) | 05:11 20:41 (WEA 02)
17:10 19:56 20:49 45 08:06 (WEA 3) | 21:35 25  21:03 (WEA 02) | 21:53 29  21:10 (WEA 02)
30 |08:13 | | 07:11 1 06:03 07:21 (WEA 3) | 05:17 20:38 (WEA 02) | 05:12 20:42 (WEA 02)
|17:12 | | 19:58 120:51 44 08:05(WEA3) | 21:36 25 21:03 (WEAO02) | 21:53 29  21:11 (WEA 02)
31]08:12 | | 07:08 | ] 05:17 20:37 (WEA 02) |
117:13 | | 20:00 | 121:37 26 21:03 (WEA 02) |
Sonnenscheinstunden | 259 | 217 | 367 | 416 | 485 | 499
astr.max.maogl.Beschattung | | 1061 | 459 | 1205 | 512 | 861

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-20 - Harkampsheide 26, 48291 Telgte
Annahmen fur 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

1uli | August | September | Oktober INovember |Dezember
11]05:13 20:42 (WEA 02) | 05:49 07:25 (WEA 3) | 07:28 08:13 (WEA 1) | 07:22 07:53 (WEA 4) | 08:13
|21:52 29 21:11 (WEA 02) | 21:20 44 08:09 (WEA 3) | 19:09 25  08:38 (WEA1) | 17:02 39  08:32 (WEA 4) | 16:22
210513 20:42 (WEA 02) | 05:51 07:26 (WEA 3) | 07:30 08:12 (WEA 1) | 07:24 07:54 (WEA 4) | 08:15
|21:52 29 21:11 (WEA 02) | 21:19 42 08:08 (WEA 3) | 19:06 27 08:39 (WEA1) | 17:00 37  08:31 (WEA4) | 16:21
3]05:14 20:43 (WEA 02) | 05:52 07:26 (WEA 3) | 07:32 08:11 (WEA 1) | 07:26 07:55 (WEA 4) | 08:16
|21:52 29 21:12 (WEA 02) | 21:17 13 40 08:06 (WEA3) [19:04 29  08:40 (WEA1) | 16:59 36  08:31 (WEA 4) | 16:20
410515 20:43 (WEA 02) | 05:54 07:28 (WEA 3) | 07:33 08:11 (WEA 1) | 07:28 07:56 (WEA 4) | 08:18
|21:51 29 21:12 (WEA02) | 21:15 19 37 08:05 (WEA 3) | 19:02 30  08:41 (WEA1) | 16:57 34  08:30 (WEA 4) | 16:20
5] 05:16 20:43 (WEA 02) | 05:55 07:28 (WEA 3) | 07:35 08:09 (WEA 1) | 07:29 07:58 (WEA 4) | 08:19
|21:51 28 21:11 (WEAO02) | 21:14 24 34 08:02 (WEA3) | 18:59 31 08:40 (WEA 1) [ 16:55 31  08:29 (WEA 4) | 16:19
6]05:16 20:43 (WEA 02) | 05:57 07:30 (WEA 3) | 07:37 08:09 (WEA 1) | 07:31 08:00 (WEA 4) | 08:20
121:50 29 21:12 (WEA 02) | 21:12 28 31 08:01 (WEA 3) | 18:57 31 08:40 (WEA1) | 16:53 27  08:27 (WEA 4) | 16:19
7105:17 20:44 (WEA 02) | 05:59 07:33 (WEA 3) | 07:38 08:09 (WEA 1) | 07:33 08:02 (WEA 4) | 08:21
121:50 28 21:12 (WEAO2) [ 21:10 31  08:07 (WEA3) | 20:04 25 07:58 (WEA3) | 18:55 31  08:40 (WEA1) | 16:52 24  08:26 (WEA 4) | 16:19
8]05:18 20:44 (WEA 02) | 06:00 07:34 (WEA 3) | 06:51 07:35 (WEA 3) | 07:40 08:08 (WEA 1) | 07:35 08:04 (WEA 4) | 08:23
121:49 28  21:12 (WEA 02) | 21:08 34 19 07:54 (WEA 3) | 18:53 31 08:39 (WEA1) | 16:50 20  08:24 (WEA 4) | 16:18
9]05:19 20:44 (WEA 02) | 06:02 07:40 (WEA 3) | 07:42 08:08 (WEA 1) | 07:37 08:06 (WEA 4) | 08:24
|21:48 28  21:12 (WEA 02) | 21:06 36 08:10 (WEA 3) | 20:00 9 07:49 (WEA 3) | 18:50 31 08:39 (WEA1) | 16:48 16  08:22 (WEA4) | 16:18
10 | 05:20 20:45 (WEA 02) | 06:03 07:32 (WEA 3) | os 54 | 07:43 08:09 (WEA 2) | 07:38 08:08 (WEA 4) | 08:25
21:48 27 21:12 (WEA 02) | 21:04 38 08:10 (WEA 3] 18:48 30  08:39 (WEA1) | 16:47 11 08:19 (WEA 4) | 16:18
11 ] 05:21 20:45 (WEA 02) | 06:05 07:31 (WEA 3 07:45 08:11 (WEA 2) | 07:40 08:26
21:47 27 21:12 (WEA 02) | 21:02 41 08:12 (WEA 3] 18:46 41 09:22 (WEA 4) | 16:45 16:18
12 | 05:22 20:45 (WEA 02) | 06:07 07:30 (WEA 3, 07:47 08:13 (WEA 2) | 07:42 08:27
121:46 27 21:12 (WEAO2) [ 21:01 42  08:12 (WEA 3) 118:44 46  09:26 (WEA 4) | 16:43 | 16:17
13 | 05:23 20:46 (WEA 02) | 06:08 07:29 (WEA 3) | 07:49 08:14 (WEA 2) | 07:44 | 08:28
|21:45 26  21:12 (WEA 02) | 20:59 44 08:13 (WEA 3) | 18:41 48 09:27 (WEA 4) | 16:42 | 16:17
14 | 05:25 20:46 (WEA 02) | 06:10 '8 (WEA 3] 07:50 08:16 (WEA 2) | 07:45 08:29
21:44 26 21:12 (WEAO2) [ 20:57 45 3 (WEA 3 18:39 48 09:29 (WEA 4) | 16:40 16:17
15 | 05:26 20:47 (WEA 02) | 06:11 07 28 (WEA 3 07:52 08:18 (WEA 2) | 07:47 08:30
21:43 24 21:11 (WEA 02) | 20:55 46 08:14 (WEA 3] 18:37 48  09:31 (WEA 4) | 16:39 16:17
16 | 05:27 20:47 (WEA 02) | 06:13 07:27 (WEA 3) 1 07:54 08:20 (WEA 2) | 07:49 ] 08:31
|21:42 23 21:10 (WEA 02) | 20:53 47 08:14 (WEA 3) | 18:35 46 09:32 (WEA 4) | 16:38 | 16:18
17 | 05:28 20:48 (WEA 02) | 06:15 07:26 (WEA 3) 1 07:56 08:22 (WEA 2) | 07:51 | 08:32
21:41 21 21:09 (WEA 02) | 20:51 49 08:15 (WEA 3] 18:33 44 09:33 (WEA 4) | 16:36 16:18
18 | 05:29 20:48 (WEA 02) | 06:16 07:26 (WEA 3 07:57 08:54 (WEA 4) | 07:52 08:32
21:40 20 21:08 (WEA 02) | 20:49 50  08:16 (WEA 3] 18:30 39 09:33 (WEA 4) | 16:35 16:18
19 | 05:31 20:50 (WEA 02) | 06:18 07:25 (WEA 3, 07:59 08:53 (WEA 4) | 07:54 08:33
121:39 17 21:07 (WEA 02) | 20:46 50  08:15 (WEA 3) 118:28 40  09:33 (WEA 4) | 16:34 | 16:18
20 | 05:32 20:51 (WEA 02) | 06:20 07:25 (WEA 3) | 08:01 08:53 (WEA 4) | 07:56 | 08:34
121:38 15  21:06 (WEA 02) | 20:44 51 08:16 (WEA 3) | 18:26 41 09:34 (WEA 4) | 16:32 | 16:19
21]05:33 20:51 (WEA 02) | 06:21 07 24 (WEA 3) 08:03 08:52 (WEA 4) | 07:58 08:34
21:36 14 21:05 (WEA 02) | 20:42 51 5 (WEA 3) 18:24 42 09:34 (WEA 4) | 16:31 16:19
22 05:35 20:53 (WEA 02) | 06:23 07.25 (WEA 3) 08:04 08:52 (WEA 4) | 07:59 08:35
21:35 10 21:03 (WEA 02) | 20:40 51 08:16 (WEA 3) 18:22 43 09:35 (WEA 4) | 16:30 16:19
23 | 05:36 20:56 (WEA 02) | 06:24 07:24 (WEA 3) 1 08:06 08:52 (WEA 4) | 08:01 ] 08:35
| 21:34 7 21:03 (WEA 02) | 20:38 51 08:15 (WEA 3) | 18:20 43 09:35 (WEA 4) | 16:29 | 16:20
24| 05:37 1 06:26 07:24 (WEA 3) | 08:08 08:52 (WEA 4) | 08:03 | 08:36
21:32 20:36 51 08:15 (WEA 3) 18:18 43 09:35 (WEA 4) | 16:28 16:21
25 05:39 06:28 07:23 (WEA 3) 07:10 07:52 (WEA 4) | 08:04 08:36
21:31 20:34 51 08:14 (WEA 3) 17:16 43 08:35 (WEA 4) | 16:27 16:21
26 | 05:40 06:29 07:24 (WEA 3) 07:11 07:51 (WEA 4) | 08:06 08:36
| 21:30 1 20:31 50  08:14 (WEA 3) |17:14 43 08:34 (WEA 4) | 16:26 | 16:22
27| 05:42 1 06:31 07:23 (WEA 3) |07:13 07:51 (WEA 4) | 08:07 | 08:37
| 21:28 | 20:29 50  08:13 (WEA 3) 117:12 43 08:34 (WEA 4) | 16:25 | 16:23
28| 05:43 06:33 07:24 (WEA 3) 08:21 (WEA 1) | 07:15 07:51 (WEA 4) | 08:09 08:37
21:27 20:27 49 08:13 (WEA 3) 12 08:33 (WEA1) | 17:10 43  08:34 (WEA 4) | 16:24 16:23
29 | 05:45 06:34 4 (WEA 3) 08:18 (WEA 1) | 07:17 07:51 (WEA 4) | 08:10 08:37
21:25 20:25 49 3 (WEA3) | 1 17 08:35 (WEA 1) | 17:08 42 08:33 (WEA 4) | 16:23 16:24
30 | 05:46 1 06:36 124 (WEA 3) | 07: 08:16 (WEA 1) | 07:19 07:52 (WEA 4) | 08:12 ] 08:37
| 21:24 12023 47 0811 (WEA3) [19:11 21 08:37 (WEA1) [17:06 41  08:33 (WEA4) | 16:22 | 16:25
31| 05:48 | 06:37 07:25 (WEA 3) | 1 07:20 07:52 (WEA 4) | | 08:37
| 21:22 | 20:20 46 08:11 (WEA3) | | 17:04 41 08:33 (WEA4) | | 16:26
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 243

astr.max.mogl.Beschattung | 541 ] 1234 ] 331 | 1204 | 275 |

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-21 - Harkampsheide 25, 48291 Telgte
Annahmen fur 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 IMérz 1April IMai 19uni
1]08:37  |08:10 | 07:17 07:59 (WEA 4) | 07:06 ] 06:01 06:51 (WEA 3) | 05:16 06:59 (WEA 3)
116:27 | 17:15 | 18:07 47 08:46 (WEA 4) | 20:01 | 20:52 50  07:41 (WEA3) | 21:38 43  21:06 (WEA 02)
2108:37  |08:09 107:15 07:38 (WEA 2) | 07:04 ] 05:59 06:51 (WEA 3) | 05:15 07:01 (WEA 3)
|16:28 | 17:17 | 18:09 51  08:46 (WEA 4) | 20:03 | 20:54 51  07:42(WEA3) | 21:39 42  21:07 (WEA 02)
3108:37 | 08:07 | 07:12 07:36 (WEA 2) | 07:01 | 05:57 06:50 (WEA 3) | 05:14 07:02 (WEA 3)
116:30 | 17:19 118:11 53 08:46 (WEA 4) | 20:05 | 20:56 52 07:42 (WEA3) | 21:40 42  21:08 (WEA 02)
4108:37  |08:06 1 07:10 07:34 (WEA 2) | 06:59 ] 05:55 06:50 (WEA 3) | 05:13 07:02 (WEA 3)
116:31 | 17:21 | 18:13 55  08:45 (WEA 4) | 20:06 | 20:57 52 07:42 (WEA3) | 21:42 42  21:08 (WEA 02)
5]108:37 | 08:04 | 07:08 07:31 (WEA 2) | 06:57 | 05:54 06:49 (WEA 3) | 05:13 07:04 (WEA 3)
116:32 | 17:23 118:14 57  08:44 (WEA 4) | 20:08 | 20:59 53 07:42 (WEA3) | 21:43 42  21:10 (WEA 02)
6| 08:36 | 08:02 | 07:06 07:29 (WEA 2) | 06:55 | 05:52 06:50 (WEA 3) | 05:12 07:04 (WEA 3)
116:33 | 17:25 | 18:16 58  08:43 (WEA 4) | 20:10 | 21:01 52 07:42 (WEA3) | 21:43 41  21:10 (WEA 02)
7108:36 | 08:00 1 07:04 07:27 (WEA 2) | 06:52 ] 05:50 06:49 (WEA 3) | 05:11 07:06 (WEA 3)
116:3¢ | 17:26 118:18 59  08:42 (WEA 4) | 20:12 | 21:02 53 07:42 (WEA3) | 21:44 41  21:12 (WEA 02)
8108:35 | 07:59 | 07:01 07:24 (WEA 2) | 06:50 | 05:48 06:49 (WEA 3) | 05:11 07:06 (WEA 3)
116:36 | 17:28 | 18:20 60  08:40 (WEA 4) | 20:13 | 21:04 53 07:42 (WEA3) | 21:45 40  21:12 (WEA 02)
9]08:35 | 07:57 ] 06:59 07:22 (WEA 1) | 06:48 ] 05:46 06:49 (WEA 3) | 05:10 07:08 (WEA 3)
116:37 | 17:30 | 18:21 61  08:39 (WEA 4) | 20:15 | 21:06 53 07:42 (WEA3) | 21:46 38  21:13 (WEA 02)
10| 08:34 | 07:55 | 06:57 07:20 (WEA 1) | 06:46 | 05:45 06:49 (WEA 3) | 05:10 07:09 (WEA 3)
16:38 17:32 18:23 62 08:38 (WEA 4) | 20:17 21:07 53 07:42 (WEA 3) | 21:47 37 21:14 (WEA 02)
11 ] 08:34 07:53 06:54 07:17 (WEA 1) | 06:43 05:43 06:49 (WEA 3) | 05:10 07:10 (WEA 3)
16:40 17:34 18:25 60  08:35 (WEA 4) | 20:18 21:09 53 07:42 (WEA 3) | 21:48 36 21:14 (WEA 02)
12 | 08:33 07:51 08:19 (WEA 4) | 06:52 07:15 (WEA 1) | 06:41 05:41 06:49 (WEA 3) | 05:09 07:11 (WEA 3)
|16:41 | 17:36 10 08:29 (WEA4) | 18:27 59  08:33 (WEA 4) | 20:20 121:10 52 O7:41(WEA3) | 21:48 35  21:15 (WEA 02)
13| 08:32 | 07:50 08:15 (WEA 4) | 06:50 07:15 (WEA 1) | 06:39 | 05:40 06:50 (WEA 3) | 05:09 07:13 (WEA 3)
116:43 | 17:38 18  08:33 (WEA4) | 18:28 55  08:31 (WEA 4) | 20:22 | 21:12 51  07:41(WEA3) | 21:49 32  21:16 (WEA 02)
14 | 08:32 07:48 08:12 (WEA 4) | 06:48 07:14 (WEA 1) | 06:37 05:38 06:49 (WEA 3) | 05:09 07:15 (WEA 3)
16:44 17:40 24  08:36 (WEA4) | 18:30 48  08:26 (WEA 4) | 20:23 21:14 52 07:41 (WEA3) [21:50 29  21:16 (WEA 02)
15 | 08:31 07:46 08:10 (WEA 4) | 06:45 07:14 (WEA 1) | 06:34 05:37 06:50 (WEA 3) | 05:08 20:53 (WEA 02)
16:46 17:41 28  08:38 (WEA 4) | 18:32 33  07:47 (WEA 1) | 20:25 21:15 51 07:41 (WEA 3) | 21:50 24 21:17 (WEA 02)
16108:30 | 07:44 08:08 (WEA 4) | 06:43 07:14 (WEA 1) | 06:32 ] 05:35 06:50 (WEA 3) | 05:08 20:53 (WEA 02)
116:47 | 17:43 32 08:40 (WEA4) | 18:34 32 07:46 (WEA 1) | 20:27 | 21:17 50  07:40 (WEA3) | 21:51 25  21:18 (WEA 02)
17 [08:29 | 07:42 08:07 (WEA 4) | 06:41 07:13 (WEA 1) | 06:30 ] 05:33 06:50 (WEA 3) | 05:08 20:53 (WEA 02)
16:49 17:45 34 08:41 (WEA 4) | 18:35 32 07:45 (WEA 1) | 20:29 21:18 50 07:40 (WEA 3) | 21:51 25  21:18 (WEA 02)
18 | 08:28 07:40 08:05 (WEA 4) | 06:38 07:14 (WEA 1) | 06:28 07:13 (WEA 3) | 05:32 06:51 (WEA 3) | 05:08 20:53 (WEA 02)
16:51 17:47 38  08:43 (WEA 4) | 18:37 31 07:45 (WEA 1) | 20:30 11  07:24 (WEA 3) | 21:20 49 07:40 (WEA 3) | 21:52 25  21:18 (WEA 02)
19 | 08:27 07:38 08:04 (WEA 4) | 06:36 07:14 (WEA 1) | 06:26 07:09 (WEA 3) | 05:31 06:51 (WEA 3) | 05:08 20:54 (WEA 02)
116:52 | 17:49 40 08:44 (WEA4) | 18:39 30 07:44 (WEA1) | 20:32 20 07:29 (WEA3) | 21:21 47  07:38 (WEA3) | 21:52 25  21:19 (WEA 02)
20|08:26 | 07:36 08:04 (WEA 4) | 06:34 07:14 (WEA 1) | 06:24 07:05 (WEA 3) | 05:29 06:51 (WEA 3) | 05:08 20:54 (WEA 02)
116:54 | 17:51 41  08:45 (WEA 4) | 18:41 28 07:42 (WEA1) | 20:34 27  07:32 (WEA 3) | 21:23 47 O7:38 (WEA3) [21:52 25  21:19 (WEA 02)
21 08:25 07:34 08:03 (WEA 4) | 06:31 07:15 (WEA 1) | 06:21 07:03 (WEA 3) | 05:28 06:52 (WEA 3) | 05:08 20:54 (WEA 02)
16:56 17:53 42 08:45 (WEA4) | 18:42 26 07:41 (WEA1) | 20:35 31 07:34 (WEA3) [ 21:24 46  07:38 (WEA3) | 21:53 25  21:19 (WEA 02)
22 08:24 07:32 08:02 (WEA 4) | 06:29 07:17 (WEA 1) | 06:19 07:01 (WEA 3) | 05:27 06:53 (WEA 3) | 05:09 20:54 (WEA 02)
16:57 17:54 44 08:46 (WEA 4) | 18:44 23 07:40 (WEA 1) | 20:37 34  07:35 (WEA3) | 21:25 45 07:38 (WEA 3) | 21:53 25 21:19 (WEA 02)
23]08:23 | 07:30 08:01 (WEA 4) | 06:27 07:18 (WEA 1) | 06:17 06:59 (WEA 3) | 05:25 06:54 (WEA 3) | 05:09 20:55 (WEA 02)
116:59 | 17:56 45  08:46 (WEA 4) | 18:46 19 07:37 (WEA1) | 20:39 38  07:37 (WEA3) | 21:27 43 07:37 (WEA3) [ 21:53 25  21:20 (WEA 02)
24108:22 | 07:28 08:00 (WEA 4) | 06:25 07:20 (WEA 1) | 06:15 06:58 (WEA 3) | 05:24 06:54 (WEA 3) | 05:09 20:54 (WEA 02)
17:01 17:58 46 08:46 (WEA 4) | 18:48 14 07:34 (WEA 1) | 20:41 40  07:38 (WEA 3) | 21:28 43 07:37 (WEA 3) | 21:53 25  21:19 (WEA 02)
25 | 08:20 07:25 08:00 (WEA 4) | 06:22 06:13 06:56 (WEA 3) | 05:23 06:54 (WEA 3) | 05:10 20:54 (WEA 02)
17:03 18:00 47 08:47 (WEA 4) | 18:49 20:42 43 07:39 (WEA 3) | 21:30 41 07:35 (WEA 3) | 21:53 25 21:19 (WEA 02)
26 | 08:19 07:23 08:00 (WEA 4) | 06:20 06:11 06:55 (WEA 3) | 05:22 06:55 (WEA 3) | 05:10 20:55 (WEA 02)
117:04 | 18:02 47  08:47 (WEA 4) | 18:51 120:44 44 07:39 (WEA3) | 21:31 40  07:35 (WEA3) | 21:53 25  21:20 (WEA 02)
27]08:18 | o07:21 08:00 (WEA 4) | 06:18 ] 06:09 06:54 (WEA 3) | 05:21 06:55 (WEA 3) | 05:10 20:55 (WEA 02)
117:06 | 18:03 47  08:47 (WEA4) | 18:53 120:46 46  07:40 (WEA 3) | 21:32 39 07:34 (WEA3) | 21:53 24 21:19 (WEA 02)
28| 08:16 07:19 08:00 (WEA 4) | 06:15 06:07 06:53 (WEA 3) | 05:19 06:57 (WEA 3) | 05:11 07:19 (WEA 3)
17:08 18:05 47  08:47 (WEA 4) | 18:54 20:47 47  07:40 (WEA 3) | 21:33 37 07:34 (WEA3) [ 21:53 28  21:20 (WEA 02)
29| 08:15 07:13 06:05 06:52 (WEA 3) | 05:18 06:58 (WEA 3) | 05:11 07:17 (WEA 3)
17:10 19:56 20:49 49 07:41 (WEA 3) | 21:35 38  21:03 (WEA 02) | 21:53 31 21:19 (WEA 02)
30 |08:13 | | 07:11 1 06:03 06:51 (WEA 3) | 05:17 06:58 (WEA 3) | 05:12 07:16 (WEA 3)
|17:12 | | 19:58 ]20:51 50 07:41 (WEA3) | 21:36 41  21:04 (WEA02) | 21:53 34  21:19 (WEA 02)
31]08:12 | | 07:08 | ] 05:17 06:59 (WEA 3) |
117:13 | | 20:00 | 21:37 42 21:05 (WEA 02) |
Sonnenscheinstunden | 259 | 217 | 367 | 416 | 485 |
astr.max.maogl.Beschattung | | 630 | 1053 | 480 | 1479 | 956

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 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 20062024 11:06 /30 WINAPRO .

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

engineering@noxt.de - 25. Juni 2024 emgmeeﬂmg
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Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-21 - Harkampsheide 25, 48291 Telgte
Annahmen fur 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] Dezember
1]05:13 07:15 (WEA 3) | 05:49 06:59 (WEA 3) | 06:39 | 07:28 07:54 (WEA 1) | 07:22 | 08:13
| 21:52 34 21:18 (WEA 02) | 21:20 53  07:52 (WEA 3) | 20:18 | 19:09 57  09:11 (WEA 4) | 17:02 | 16:22
2]05:13 07:14 (WEA 3) | 05:51 07:00 (WEA 3) | 06:41 | 07:30 07:55 (WEA 1) | 07:24 | 08:15
|21:52 36 21:18 (WEAO02) | 21:19 52  07:52 (WEA 3) | 20:16 119:06 60 09:13 (WEA4) | 17:00 | 16:21
3]05:14 07:14 (WEA 3) | 05:52 06:59 (WEA 3) | 06:42 | 07:32 07:57 (WEA 1) | 07:26 | 08:16
|21:52 37  21:18 (WEAO2) | 21:17 53  07:52 (WEA 3) | 20:14 119:04 61 09:15 (WEA4) | 16:59 | 16:20
4] 05:15 07:13 (WEA 3) | 05:54 06:59 (WEA 3) | 06:44 | 07:33 07:59 (WEA 1) | 07:28 | 08:17
| 21:51 39 21:18 (WEA 02) | 21:15 53  07:52 (WEA 3) | 20:11 | 19:02 61  09:17 (WEA 4) | 16:57 | 16:20
5]05:16 07:12 (WEA 3) | 05:55 06:59 (WEA 3) | 06:46 | 07:35 08:00 (WEA 2) | 07:29 | 08:19
| 21:51 39 21:17 (WEA 02) | 21:14 53  07:52 (WEA 3) | 20:09 | 18:59 61  09:17 (WEA 4) | 16:55 | 16:19
6] 05:16 07:11 (WEA 3) | 05:57 06:59 (WEA 3) | 06:47 | 07:37 08:02 (WEA2) | 07:31 | 08:20
| 21:50 41 21:17 (WEA 02) | 21:12 53  07:52 (WEA 3) | 20:07 | 18:57 60 09:18 (WEA 4) | 16:53 | 16:19
7105:17 07:10 (WEA 3) | 05:59 06:59 (WEA 3) | 06:49 | 07:38 08:04 (WEA 2) | 07:33 | 08:21
| 21:50 42 21:17 (WEA 02) | 21:10 53 07:52 (WEA 3) | 20:04 | 18:55 59  09:19 (WEA4) | 16:52 | 16:19
805:18 07:10 (WEA 3) | 06:00 06:59 (WEA 3) | 06:51 | 07:40 08:05 (WEA 2) | 07:35 | 08:23
| 21:49 42 21:16 (WEA 02) | 21:08 52 07:51 (WEA 3) | 20:02 | 18:53 58  09:19 (WEA4) | 16:50 | 16:18
9] 05:19 07:09 (WEA 3) | 06:02 06:59 (WEA 3) | 06:52 | 07:42 08:07 (WEA 2) | 07:37 | 08:24
| 21:48 43 21:16 (WEA 02) | 21:06 52 07:51 (WEA 3) | 20:00 | 18:50 57 09:19 (WEA4) | 16:48 | 16:18
10 | 05:20 07:09 (WEA 3) | 06:03 06:59 (WEA 3) | 06:54 | 07:43 08:09 (WEA 2) | 07:38 | 08:25
| 21:48 42 21:15 (WEA 02) | 21:04 52 07:51 (WEA 3) | 19:58 | 18:48 55 09:20 (WEA 4) | 16:47 | 16:18
11]05:21 07:08 (WEA 3) | 06:05 07:00 (WEA 3) | 06:55 | 07:45 08:11 (WEA 2) | 07:40 | 08:26
| 21:47 42 21:14 (WEA 02) | 21:02 51 07:51 (WEA 3) | 19:55 | 18:46 52 09:20 (WEA 4) | 16:45 | 16:18
12| 05:22 07:08 (WEA 3) | 06:07 06:59 (WEA 3) | 06:57 | 07:47 08:13 (WEA2) | 07:42 | 08:27
| 21:46 42 21:14 (WEA 02) | 21:01 51 07:50 (WEA 3) | 19:53 118:44 49  09:20 (WEA 4) | 16:43 | 16:17
13 05:23 07:07 (WEA 3) | 06:08 07:00 (WEA 3) | 06:59 | 07:49 08:32 (WEA4) | 07:44 | 08:28
| 21:45 41 21:13 (WEA02) | 20:59 49  07:49 (WEA 3) | 19:51 | 18:41 47 09:19 (WEA4) | 16:42 | 16:17
14| 05:25 07:06 (WEA 3) | 06:10 07:00 (WEA 3) | 07:00 | 07:50 08:32 (WEA4) | 07:45 | 08:29
| 21:44 40 21:12 (WEA 02) | 20:57 48 07:48 (WEA 3) | 19:48 | 18:39 47 09:19 (WEA 4) | 16:40 | 16:17
15| 05:26 07:06 (WEA 3) | 06:11 07:01 (WEA 3) | 07:02 | 07:52 08:32 (WEA 4) | 07:47 | 08:30
121:43 37  O7:43 (WEA3) | 20:55 47  07:48 (WEA 3) | 19:46 118:37 47  09:19 (WEA4) | 16:39 | 16:17
16 | 05:27 07:05 (WEA 3) | 06:13 07:01 (WEA 3) | 07:04 | 07:54 08:32 (WEA 4) | 07:49 | 08:31
|21:42 38  O7:43 (WEA3)|20:53 45  07:46 (WEA 3) | 19:44 |18:35 47  09:19 (WEA4) | 16:38 | 16:18
17 | 05:28 07:04 (WEA 3) | 06:15 07:02 (WEA 3) | 07:05 | 07:56 08:33 (WEA4) | 07:51 | 08:32
| 21:41 40 07:44 (WEA 3) | 20:51 44 07:46 (WEA 3) | 19:41 | 18:33 46 09:19 (WEA4) | 16:36 | 16:18
18 | 05:29 07:04 (WEA 3) | 06:16 07:03 (WEA 3) | 07:07 | 07:57 08:32 (WEA4) | 07:52 | 08:32
| 21:40 41 07:45(WEA3) | 20:49 42  07:45 (WEA 3) | 19:39 118:30 45 09:17 (WEA4) | 16:35 | 16:18
19 | 05:31 07:04 (WEA 3) | 06:18 07:04 (WEA 3) | 07:08 08:09 (WEA 1) | 07:59 08:32 (WEA 4) | 07:54 | 08:33
| 21:39 42 07:46 (WEA 3) | 20:46 39 07:43 (WEA3) | 19:37 12  08:21 (WEA 1) | 18:28 45 09:17 (WEA4) | 16:34 | 16:18
20 | 05:32 07:03 (WEA 3) | 06:20 07:05 (WEA 3) | 07:10 08:05 (WEA 1) | 08:01 08:33 (WEA 4) | 07:56 | 08:34
| 21:38 44 07:47 (WEA 3) | 20:44 37  07:42 (WEA3) | 19:34 18 08:23 (WEA 1) | 18:26 43 09:16 (WEA4) | 16:32 | 16:19
21 05:33 07:03 (WEA 3) | 06:21 07:06 (WEA 3) | 07:12 08:03 (WEA 1) | 08:03 08:33 (WEA 4) | 07:58 | 08:34
| 21:36 44 07:47 (WEA 3) | 20:42 34 07:40 (WEA3) | 19:32 22 08:25(WEA 1) | 18:24 43  09:16 (WEA4) | 16:31 | 16:19
22 | 05:35 07:02 (WEA 3) | 06:23 07:08 (WEA 3) | 07:13 08:01 (WEA 1) | 08:04 08:34 (WEA 4) | 07:59 | 08:35
| 21:35 45 07:47 (WEA 3) | 20:40 30 07:38 (WEA3) | 19:30 25  08:26 (WEA 1) | 18:22 41 09:15 (WEA4) | 16:30 | 16:19
23 | 05:36 07:02 (WEA 3) | 06:24 07:10 (WEA 3) | 07:15 07:59 (WEA 1) | 08:06 08:35 (WEA 4) | 08:01 | 08:35
| 21:34 47 07:49 (WEA 3) | 20:38 25 07:35 (WEA3) | 19:27 27  08:26 (WEA 1) | 18:20 39 09:14 (WEA 4) | 16:29 | 16:20
24 ] 05:37 07:02 (WEA 3) | 06:26 07:13 (WEA 3) | 07:17 07:58 (WEA 1) | 08:08 08:36 (WEA 4) | 08:02 | 08:36
| 21:32 47 07:49 (WEA 3) | 20:36 19 07:32 (WEA3) | 19:25 29  08:27 (WEA 1) | 18:18 37 09:13 (WEA4) | 16:28 | 16:21
25| 05:39 07:01 (WEA 3) | 06:28 07:17 (WEA 3) | 07:18 07:57 (WEA 1) | 07:10 07:38 (WEA 4) | 08:04 | 08:36
| 21:31 48 07:49 (WEA 3) | 20:34 9  07:26 (WEA3) | 19:22 30  08:27 (WEA 1) | 17:16 33 08:11 (WEA4) | 16:27 | 16:21
26 | 05:40 07:01 (WEA 3) | 06:29 | 07:20 07:56 (WEA 1) | 07:11 07:38 (WEA 4) | 08:06 | 08:36
| 21:30 49 07:50 (WEA 3) | 20:31 119:20 32 08:28 (WEA 1) | 17:14 31 08:09 (WEA4) | 16:26 | 16:22
27 05:42 07:01 (WEA 3) | 06:31 | 07:22 07:56 (WEA 1) | 07:13 07:40 (WEA 4) | 08:07 | 08:37
| 21:28 49 07:50 (WEA 3) | 20:29 | 19:18 32 08:28 (WEA 1) | 17:12 27  08:07 (WEA 4) | 16:25 | 16:23
28 | 05:43 07:00 (WEA 3) | 06:33 | 07:23 07:54 (WEA 1) | 07:15 07:42 (WEA 4) | 08:09 | 08:37
|21:27 50  07:50 (WEA 3) | 20:27 119:15 33 08:27 (WEA1) | 17:10 23  08:05 (WEA4) | 16:24 | 16:23
29 | 05:45 07:00 (WEA 3) | 06:34 | 07:25 07:54 (WEA 1) | 07:17 07:45 (WEA 4) | 08:10 | 08:37
|21:25 51 07:51 (WEA3) | 20:25 119:13 44 09:05 (WEA4) | 17:08 17 08:02 (WEA4) | 16:23 | 16:24
30 | 05:46 07:00 (WEA 3) | 06:36 | 07:27 07:54 (WEA 1) | 07:19 07:50 (WEA 4) | 08:12 | 08:37
| 21:24 51 07:51 (WEA 3) | 20:23 119:11 53 09:09 (WEA 4) | 17:06 7 07:57 (WEA4) | 16:22 | 16:25
31 05:48 07:00 (WEA 3) | 06:37 | | 07:20 | | 08:37
| 21:22 52 07:52 (WEA 3) | 20:20 | | 17:04 | | 16:26
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 243

astr.max.mogl.Beschattung | 1335 | 1096 | 357 | 1355 | |
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 (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 20062024 11:06 /40  WINAPRO .
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Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: SR-22 - Uberwasser 23, 48346 Ostbevern
Annahmen fur 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

|3anuar |Februar IMarz  JApril Mai 13uni
1]08:38 15:19 (WEA VB 1) | 08:11 08:41 (WEA 03) | 07:17 | 07:06 ] 06:01 06:26 (E115 1150567) | 05:16
|16:28 30 15:49 (WEAVB1) | 17:15 26  09:07 (WEA 03) | 18:07 | 20:01 ]20:53 13 06:39 (EL15 1150567) | 21:39
2 08:37 15:20 (WEA VB 1) | 08:09 08:40 (WEA 03) | 07:15 | 07:04 | 05:59 06:25 (E115 1150567) | 05:15
|16:20 30 1550 (WEAVB1) | 17:17 27  09:07 (WEA03) | 18:09 | 20:03 |20:54 14 06:39 (E115 1150567) | 21:40
3]08:37 15:20 (WEA VB 1) | 08:07 08:40 (WEA 03) | 07:13 | 07:02 | 05:57 06:25 (E115 1150567) | 05:14
|16:30 30 1550 (WEAVB1) | 17:19 27  09:07 (WEA03) | 18:11 | 20:05 |20:56 13 06:38 (E115 1150567) | 21:41
4] 08:37 15:21 (WEA VB 1) | 08:06 08:40 (WEA 03) | 07:10 | 06:59 | 05:56 06:25 (E115 1150567) | 05:13
|16:31 30 1551 (WEAVB1) |17:21 28  09:08 (WEA03) | 18:13 | 20:07 ]20:58 13 06:38 (E115 1150567) | 21:42
5 08:37 15:22 (WEA VB 1) | 08:04 08:40 (WEA 03) | 07:08 | 06:57 | 05:54 06:26 (E115 1150567) | 05:13
|16:32 20 1551 (WEAVB1) |17:23 28  09:08 (WEA03) | 18:14 | 20:08 |20:59 12 06:38 (E115 1150567) | 21:43
6 08:37 15:21 (WEA VB 1) | 08:02 08:40 (WEA 03) | 07:06 | 06:55 | 05:52 06:26 (E115 1150567) | 05:12
|16:33 30 1551 (WEAVB1)|17:25 28  09:08 (WEA03) | 18:16 | 20:10 |21:01 11  06:37 (E115 1150567) | 21:44
7]08:36 15:23 (WEA VB 1) | 08:01 08:40 (WEA 03) | 07:04 | 06:52 | 05:50 06:27 (E115 1150567) | 05:11
|16:35 20 1552 (WEAVB1) | 17:27 28  09:08 (WEA03) | 18:18 | 20:12 |21:03 8 06:35 (E115 1150567) | 21:45
8] 08:36 15:23 (WEA VB 1) | 07:59 08:40 (WEA 03) | 07:01 | 06:50 | 05:48 06:30 (E115 1150567) | 05:11
]16:36 20 1552 (WEAVB1) | 17:28 28  09:08 (WEA03) | 18:20 | 20:13 |21:04 3 06:33 (E115 1150567) | 21:46
9] 08:35 15:23 (WEA VB 1) | 07:57 08:40 (WEA 03) | 06:59 | 06:48 | 05:47 ] 05:10
|16:37 20 1552 (WEAVB1) |17:30 27  09:07 (WEA03) | 18:22 | 20:15 | 21:06 | 21:46
10 | 08:35 15:24 (WEA VB 1) | 07:55 08:41 (WEA 03) | 06:57 | 06:46 ] 05:45 | 05:10
|16:39 29 1553 (WEAVB1) [17:32 26 00:07 (WEA03) | 18:23 | 20:17 | 21:07 | 21:47
11| 08:34 15:24 (WEA VB 1) | 07:54 08:43 (WEA 03) | 06:55 | 06:43 | 05:43 | 05:10
|16:40 20 1553 (WEAVB1) |17:34 24  09:07 (WEA03) | 18:25 | 20:19 | 21:00 | 21:48
12 | 08:33 15:25 (WEA VB 1) | 07:52 08:44 (WEA 03) | 06:52 | 06:41 | 05:41 | 05:09
|16:41 28 1553 (WEAVB1) [17:36 22  09:06 (WEA03) | 18:27 | 20:20 | 21:11 | 21:49
13 | 08:33 15:25 (WEA VB 1) | 07:50 08:45 (WEA 03) | 06:50 | 06:39 | 05:40 | 05:09
|16:43 28 15553 (WEAVB1) | 17:38 20 09:05(WEA03) | 18:29 | 20:22 | 21:12 | 21:49
14 | 08:32 15:26 (WEA VB 1) | 07:48 08:46 (WEA 03) | 06:48 | 06:37 ] 05:38 | 05:09
|16:45 27 1553 (WEAVB1) | 17:40 17  09:03 (WEA 03) | 18:30 | 20:24 | 21:14 | 21:50
15 | 08:31 15:27 (WEA VB 1) | 07:46 08:49 (WEA 03) | 06:46 | 06:35 | 05:37 | 05:09
|16:46 26 1553 (WEAVB1) | 17:42 12 09:01 (WEA03) | 18:32 | 20:25 | 21:15 | 21:51
16 | 08:30 15:28 (WEA VB 1) | 07:44 ] 06:43 | 06:32 ] 05:35 | 05:08
|16:48 25 15:53 (WEA VB 1) | 17:43 |18:34 | 20:27 | 21:17 | 21:51
17 | 08:29 15:29 (WEA VB 1) | 07:42 | 06:41 | 06:30 | 05:34 | 05:08
|16:49 24 15:53 (WEA VB 1) | 17:45 |18:36 | 20:29 | 21:18 | 21:52
18 | 08:28 15:30 (WEA VB 1) | 07:40 ]06:39 | 06:28 ] 05:32 | 05:08
|16:51 22 15:52 (WEA VB 1) | 17:47 |18:37 | 20:31 | 21:20 | 21:52
19 | 08:27 15:31 (WEA VB 1) | 07:38 | 06:36 | 06:26 | 05:31 | 05:08
|16:53 21 15:52 (WEA VB 1) | 17:49 |18:39 | 20:32 | 21:21 | 21:52
20 | 08:26 15:33 (WEA VB 1) | 07:36 ]06:34 | 06:24 ] 05:29 ] 05:08
|16:54 19 15:52 (WEAVB 1) | 17:51 |18:41 | 20:34 | 21:23 | 21:53
21]08:25 15:34 (WEA VB 1) | 07:34 |06:32 | 06:22 | 05:28 | 05:09
|16:56 16 15:50 (WEA VB 1) | 17:53 |18:43 | 20:36 | 21:24 | 21:53
22 08:24 15:36 (WEA VB 1) | 07:32 |06:29 | 06:19 | 05:27 | 05:09
|16:58 13 15:49 (WEA VB 1) | 17:55 | 18:44 | 20:37 | 21:26 | 21:53
23] 08:23 15:40 (WEA VB 1) | 07:30 |06:27 | 06:17 | 05:25 | 05:09
|16:50 6  15:46 (WEA VB 1) | 17:56 |18:46 | 20:39 | 21:27 | 21:53
24 ] 08:22 : |06:25 | 06:15 | 05:24 | 05:09
| 17:01 | 17:58 |18:48 | 20:41 | 21:29 | 21:53
25| 08:21 08:48 (WEA 03) | 07:26 |06:22 | 06:13 ] 05:23 | 05:10
]17:03 8  08:56 (WEA 03) | 18:00 |18:49 | 20:42 | 21:30 | 21:53
26 | 08:19 08:46 (WEA 03) | 07:23 ]06:20 | 06:11 | 05:22 ] 05:10
|17:05 13 08:59 (WEA 03) | 18:02 |18:51 | 20:44 | 21:31 | 21:53
27| 08:18 08:45 (WEA 03) | 07:21 | 06:18 | 06:09 ] 05:21 | 05:10
|17:06 16 09:01 (WEA 03) | 18:04 |18:53 | 20:46 | 21:33 | 21:53
28] 08:16 08:43 (WEA 03) | 07:19 | 06:15 | 06:07 06:31 (E115 1150567) | 05:20 ] 05:11
|17:08 19 09:02 (WEA 03) | 18:05 |18:55  |20:48 5 06:36 (EL15 1150567) | 21:34 | 21:53
29 | 08:15 08:42 (WEA 03) | ]07:13 | 06:05 06:29 (E115 1150567) | 05:19 | 05:12
|17:10 22 09:04 (WEA03) | |19:56  |20:49 8 06:37 (E115 1150567) | 21:35 | 21:53
30 | 08:14 08:41 (WEA 03) | |o7:11 | 06:03 06:27 (E115 1150567) | 05:18 | 05:12
|17:12 24 09:05 (WEA 03) | |19:58  |20:51 11 06:38 (E115 1150567) | 21:36 | 21:53
31 08:12 08:41 (WEA 03) | 07:09 | ] 05:17 |
|17:14 25 09:06 (WEA 03) | ]20:00 | | 21:37 |
Sonnenscheinstunden | 258 | 217 | 367 | 416 | 486 | 499
astr.max.mogl.Beschattung | 706 | 368 | | 24 | 87 |

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 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 20062024 11:06 /41 WINAPRO .
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Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

Projekt:

WP Ostbevern

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: SR-22 - Uberwasser 23, 48346 Ostbevern
Annahmen fur 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
110513 | 05:49 106:39 | 07:28 | 07:22 08:11 (WEA 03) | 08:14 15:07 (WEA VB 1)
|21:53 | 21:21 120:18 | 19:09 |17:02 25 08:36 (WEA 03) | 16:22 28 15:35 (WEA VB 1)
210513 | 05:51 106:41 | 07:30 | 07:24 08:10 (WEA 03) | 08:15 15:06 (WEA VB 1)
|21:52 | 21:19 120:16 | 19:06 |17:01 27 08:37 (WEA03) | 16:21 29 15:35 (WEA VB 1)
310514 | 05:52 106:43 ] 07:32 107:26 08:10 (WEA 03) | 08:16 15:07 (WEA VB 1)
|21:52 | 21:17 120:14 | 19:04 |16:59 27 08:37 (WEA 03) | 16:21 29  15:36 (WEA VB 1)
410515 | 05:54 |06:44 | 07:33 | 07:28 08:10 (WEA 03) | 08:18 15:07 (WEA VB 1)
|21:51 | 21:16 120:12 | 19:02 |16:57 28 08:38 (WEA 03) | 16:20 29 15:36 (WEA VB 1)
5 05:16 | 05:56 06:38 (E115 1150567) | 06:46 | 07:35 | 07:30 08:10 (WEA 03) | 08:19 15:08 (WEA VB 1)
|21:51 | 21:14 6  06:44 (E115 1150567) | 20:09 | 19:00 116:55 28 08:38 (WEA 03) | 16:20 29  15:37 (WEA VB 1)
6]05:17 | 05:57 06:37 (E115 1150567) | 06:47 | 07:37 ] 07:31 08:10 (WEA 03) | 08:20 15:08 (WEA VB 1)
|21:50 | 21:12 9  06:46 (E115 1150567) | 20:07 | 18:57 |16:53 28 08:38 (WEA 03) | 16:19 29  15:37 (WEA VB 1)
710517 | 05:59 06:35 (E115 1150567) | 06:49 | 07:39 | 07:33 08:10 (WEA 03) | 08:22 15:08 (WEA VB 1)
| 21:50 | 21:10 11 06:46 (E115 1150567) | 20:05 | 18:55 | 16:52 28 08:38 (WEA 03) | 16:19 29  15:37 (WEAVB 1)
810518 | 06:00 06:34 (E115 1150567) | 06:51 | 07:40 107:35 08:10 (WEA 03) | 08:23 15:09 (WEA VB 1)
| 21:49 | 21:08 12 06:46 (E115 1150567) | 20:02 | 18:53 | 16:50 28 08:38 (WEA 03) | 16:18 30  15:39 (WEA VB 1)
9]05:19 | 06:02 06:34 (E115 1150567) | 06:52 | 07:42 | 07:37 08:11 (WEA 03) | 08:24 15:09 (WEA VB 1)
|21:49  |21:07 13  06:47 (E115 1150567) | 20:00 | 18:50 |16:48 27 08:38 (WEA 03) | 16:18 30  15:39 (WEA VB 1)
10]05:20 | 06:03 06:34 (E115 1150567) | 06:54 | 07:44 | 07:39 08:11 (WEA 03) | 08:25 15:09 (WEA VB 1)
| 21:48 | 21:05 14 06:48 (E115 1150567) | 19:58 | 18:48 | 16:47 26 08:37 (WEA 03) | 16:18 30 15:39 (WEAVB 1)
1110521 | 06:05 06:34 (E115 1150567) | 06:56 | 07:45 | 07:40 08:12 (WEA 03) | 08:26 15:09 (WEA VB 1)
|21:47  |21:03 13  06:47 (E115 1150567) | 19:55 | 18:46 |16:45 25 08:37 (WEA03) | 16:18 30  15:39 (WEA VB 1)
12]05:22 | 06:07 06:35 (E115 1150567) | 06:57 | 07:47 | 07:42 08:13 (WEA 03) | 08:27 15:10 (WEA VB 1)
|21:46  |21:01 12 06:47 (E115 1150567) | 19:53 | 18:44 |16:44 23 08:36 (WEA 03) | 16:18 30  15:40 (WEA VB 1)
13]05:24 | 06:08 06:36 (E115 1150567) | 06:59 | 07:49 | 07:44 08:14 (WEA 03) | 08:28 15:10 (WEA VB 1)
| 21:45 | 20:59 10  06:46 (E115 1150567) | 19:51 | 18:42 | 16:42 22 08:36 (WEA 03) | 16:17 30  15:40 (WEA VB 1)
14 | 05:25 | 06:10 06:38 (E115 1150567) | 07:00 | 07:51 | 07:46 08:16 (WEA 03) | 08:29 15:11 (WEA VB 1)
|21:44 | 20:57 7 06:45 (E115 1150567) | 19:48 | 18:39 |16:41 19 08:35 (WEA 03) | 16:17 30  15:41 (WEA VB 1)
15]05:26 | 06:12 06:39 (E115 1150567) | 07:02 | 07:52 | 07:47 08:18 (WEA 03) | 08:30 15:11 (WEA VB 1)
|21:43 | 20:55 4 06:43 (EL15 1150567) | 19:46 | 18:37 116:39 16 08:34 (WEA 03) | 16:18 30  15:41 (WEA VB 1)
161 05:27 | 06:13 107:04 | 07:54 | 07:49 08:19 (WEA 03) | 08:31 15:12 (WEA VB 1)
|21:42 | 20:53 119:44  ]18:35 116:38 12 08:31 (WEA03) | 16:18 30  15:42 (WEA VB 1)
17| 05:28 | 06:15 107:05 | 07:56 | 07:51 08:21 (WEA 03) | 08:32 15:13 (WEA VB 1)
|21:41 | 20:51 119:41 | 18:33 | 16:36 8 08:29 (WEA 03) | 16:18 29  15:42 (WEA VB 1)
18]05:30 | 06:16 |07:07 | 07:57 | 07:53 | 08:33 15:13 (WEA VB 1)
| 21:40 | 20:49 | 19:39 | 18:31 | 16:35 | 16:18 30 15:43(WEAVB1)
19]05:31 | 06:18 107:09 | 07:59 | 07:54 15:14 (WEA VB 1) | 08:33 15:13 (WEA VB 1)
121:39 | 20:47 119:37 | 18:28 | 16:34 6 15:20 (WEAVB1) |16:18 30  15:43 (WEAVB 1)
20]05:32 | 06:20 |07:10 | 08:01 | 07:56 15:11 (WEA VB 1) | 08:34 15:14 (WEA VB 1)
|21:38 | 20:45 119:34 | 18:26 116:33 13  15:24 (WEAVB 1) | 16:19 30  15:44 (WEA VB 1)
21]05:33 | 06:21 |07:12 | 08:03 | 07:58 15:10 (WEA VB 1) | 08:35 15:14 (WEA VB 1)
121:37 | 20:42 119:32 | 18:24 116:31 16  15:26 (WEAVB 1) | 16:19 29  15:43 (WEA VB 1)
22| 05:35 | 06:23 | 07:14 | 08:05 | 07:59 15:09 (WEA VB 1) | 08:35 15:15 (WEA VB 1)
|21:35 | 20:40 119:30 | 18:22 116:30 19 15:28 (WEAVB 1) | 16:20 29  15:44 (WEA VB 1)
23]05:36 | 06:25 107:15 | 08:06 | 08:01 15:07 (WEA VB 1) | 08:36 15:15 (WEA VB 1)
|21:34 | 20:38 119:27 | 18:20 116:29 21  15:28 (WEAVB 1) | 16:20 30  15:45 (WEA VB 1)
24105:38 | 06:26 |07:17 | 08:08 | 08:03 15:07 (WEA VB 1) | 08:36 15:16 (WEA VB 1)
121:33 | 20:36 119:25  |18:18 116:28 22 15:29 (WEAVB1) | 16:21 30  15:46 (WEA VB 1)
25]05:39 | 06:28 |07:18 | 07:10 | 08:04 15:07 (WEA VB 1) | 08:36 15:16 (WEA VB 1)
|21:31 | 20:34 119:23 | 17:16 116:27 24 15:31 (WEAVB1) | 16:21 30  15:46 (WEA VB 1)
260540 | 06:29 |o7:20 | o07:12 08:21 (WEA 03) | 08:06 15:07 (WEA VB 1) | 08:37 15:17 (WEA VB 1)
| 21:30 | 20:32 | 19:20 | 17:14 6 08:27 (WEA 03) | 16:26 25 15:32 (WEAVB1) | 16:22 29  15:46 (WEAVB 1)
2710542 | 06:31 |07:22  |o07:13 08:18 (WEA 03) | 08:08 15:06 (WEA VB 1) | 08:37 15:17 (WEA VB 1)
| 21:28 | 20:30 | 19:18 |17:12 13 08:31 (WEA03) | 16:25 26 15:32 (WEAVB 1) | 16:23 29  15:46 (WEA VB 1)
28]05:43 | 06:33 |07:23 | 07:15 08:15 (WEA 03) | 08:09 15:06 (WEA VB 1) | 08:37 15:17 (WEA VB 1)
|21:27 | 20:27 119:16 | 17:10 18 08:33 (WEAO03) | 16:24 27 15:33 (WEAVB 1) | 16:24 30  15:47 (WEA VB 1)
290545 | 06:34 |07:25 | 07:17 08:13 (WEA 03) | 08:11 15:07 (WEA VB 1) | 08:37 15:18 (WEA VB 1)
|21:25 | 20:25 119:13  |17:08 21  08:34 (WEAO03) | 16:23 27 15:34 (WEAVB 1) | 16:24 29  15:47 (WEA VB 1)
300546 | 06:36 107:27 | 07:19 08:12 (WEA 03) | 08:12 15:06 (WEA VB 1) | 08:38 15:18 (WEA VB 1)
|21:24 | 20:23 119:11  |17:06 23 08:35 (WEA03) | 16:23 28 15:34 (WEAVB1) | 16:25 30  15:48 (WEA VB 1)
31]05:48 | 06:38 | | 07:21 08:11 (WEA 03) | | 08:38 15:19 (WEA VB 1)
|21:22  |20:21 | 117:04 25  08:36 (WEA 03) | 116:26 29  15:48 (WEA VB 1)

Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 243
astr.max.mogl.Beschattung | | 111 | | 106 | 651 | 915

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

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

20062024 11:06 /42 WINAPRO .

noxt! engineering GmbH
Dipl.-Ing. (FH) Timm Schaer, M.Sc.
engineering@noxt.de - 25. Juni 2024

noxl!

engineering



F Grafischer Kalender GB pro SR Seite 92 von 139 Bericht NE-B-130018 Rev. 1

F Grafischer Kalender der
Gesamtbelastung pro SR

Nachfolgend ist der grafische Kalender der 22 untersuchten Schattenrezeptoren (SR-01
bis SR-22) mit den Schattenzeiten je Schattenrezeptor Uber das gesamte Jahr dargestellt.

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

engineering@noxt.de - 25. Juni 2024 I emgmeeﬂmg
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Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531
SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

SR-01: Schirl 25a, 48346 Ostbevern SR-02: Schirl 26, 48346 Ostbevern
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SR-05: Schirl 27, 48346 Ostbevern SR-06: Horste 50, 48231 Warendorf
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Monat Monat
WEA
I v/=n 01 ENERCON E-138 EP3 E3 4260 138.3 10! NH: 160,0 m (Ges:229,1 m) (3) I = 441357: ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (3)
WEA 02: ENERCON E-175 EP5 6000 175.0 10! NH: 162,0 m (Ges:249,5 m) (2) [ E44 441389: ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (5)
I 115 1150567: ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (10) I =44 441390: ENERCON E-40/6.44 600 44.0 10! NH: 70,5 m (Ges:92,5 m) (2)
I =115 1150568 ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (7) I ::+ 441391 ENERCON E-40/6.44 600 44.0 10! NH: 65,0 m (Ges:87,0 m) (6)
I 115 1150569: ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (9) [ E44447892: ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (4)
windPRO 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 24.06.2024 11:08 / 1 WIndPRO .
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Projekt:

WP Ostbevern

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

SR-07: Horste 20a, 48231 Warendorf

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579

Timm / andre@noxt.de
Berechnet:

24.06.2024 09:55/4.0.531

SR-08: Schirl 28, 48346 Ostbevern
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SR-10: Harkampsheide 20a, 48291 Telgte
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SR-11: Harkampsheide 21, 48291 Telgte SR-12: Uberw asser 25, 48346 Ostbevern
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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 Monat
WEA
I v/=n 01 ENERCON E-138 EP3 E3 4260 138.3 10! NH: 160,0 m (Ges:229,1 m) (3) [ WEA 3: VESTAS V172-7.2 7200 172.0 10! NH: 164,0 m (Ges:250,0 m) (14)
WEA 02: ENERCON E-175 EP5 6000 175.0 10! NH: 162,0 m (Ges:249,5 m) (2) [ weA TEO3: ENERCON E-175 EPS 6000 175.0 10! NH: 119,8 m (Ges:207,3 m) (17)
I /=1 03: ENERCON E-175 EP5 6000 175.0 10! NH: 162,0 m (Ges:249,5 m) (1) I wEA VB 1: GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 10! NH: 120,9 m (Ges:199,9 m) (11)

windPRO 4.0.531 | 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 - 25. Juni 2024
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Projekt:

WP Ostbevern

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

SR-13: Uberw asser 24, 48346 Ostbevern

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SR-14: Uberw asser 50, 48346 Ostbevern
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SR-17: Fockenbrocksheide 12, 48291 Telgte
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SR-18: Horste 20, 48231 Warendorf
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WEA 01: ENERCON E-138 EP3 E3 4260 138.3 10! NH: 160,0 m (Ges:229,1 m) (3)
WEA 02: ENERCON E-175 EP5 6000 175.0 10! NH: 162,0 m (Ges:249,5 m) (2)
WEA 03: ENERCON E-175 EP5 6000 175.0 10! NH: 162,0 m (Ges:249,5 m) (1)
E115 1150567: ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (10)
E115 1150568: ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (7)
E115 1150569: ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (9)
E44 441387: ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (3)
E44 441389: ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (5)
E44 441390: ENERCON E-40/6.44 600 44.0 10! NH: 70,5 m (Ges:92,5 m) (2)

H

windPRO 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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E44 441391: ENERCON E-40/6.44 600 44.0 10! NH: 65,0 m (Ges:87,0 m) (6)

E44 447892: ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (4)

WEA 1: VESTAS V162-7.2 7200 162.0 10! NH: 122,0 m (Ges:203,0 m) (12)

WEA 3: VESTAS V172-7.2 7200 172.0 10! NH: 164,0 m (Ges:250,0 m) (14)

WEA 4: VESTAS V162-7.2 7200 162.0 10! NH: 122,0 m (Ges:203,0 m) (15)

WEA TE02: ENERCON E-175 EP5 6000 175.0 10! NH: 162,0 m (Ges:249,5 m) (16)

\WEA TE03: ENERCON E-175 EP5 6000 175.0 10! NH: 119,8 m (Ges:207,3 m) (17)

WEA VB 1: GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 10! NH: 120,9 m (Ges:199,9 m) (11)

windPRO

24.06.2024 11:08 / 3

noxt! engineering GmbH
Dipl.-Ing. (FH) Timm Schaer, M.Sc.
engineering@noxt.de - 25. Juni 2024
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Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de
Berechnet:
24.06.2024 09:55/4.0.531

SHADOW - Grafischer Kalender

Berechnung: Gesamtbelastung

SR-19: Harkampsheide 26, 48291 Telgte SR-20: Harkampsheide 26, 48291 Telgte
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Monat Monat
SR-21: Harkampsheide 25, 48291 Telgte SR-22: Uberw asser 23, 48346 Ostbevern
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Feb Mar Apr Mai  Jun  Ju  Aug Sep Ok Nov Dez Jan Jan Feb Mar Apr Mai  Jun  Ju Aug Sep OK Nov Dez Jan
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WEA
WEA 02: ENERCON E-175 EP5 6000 175.0 10! NH: 162,0 m (Ges:249,5 m) (2) WEA 2: VESTAS V162-7.2 7200 162.0 10! NH: 122,0 m (Ges:203,0 m) (13)
I vc4 03: ENERCON E-175 EP5 6000 175.0 10! NH: 162,0 m (Ges:249,5 m) (1) [ WEA 3: VESTAS VL72-7.2 7200 172.0 10! NH: 164,0 m (Ges:250,0 m) (14)
I 115 1150567: ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (10) WEA 4: VESTAS V162-7.2 7200 162.0 10! NH: 122,0 m (Ges:203,0 m) (15)
WEA 1: VESTAS V162-7.2 7200 162.0 10! NH: 122,0 m (Ges:203,0 m) (12) I WeA VB 1: GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 10! NH: 1209 m (Ges:199,9 m) (11)
windPRO 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 24.06.2024 11:08 / 4 WlndPRO .
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G 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 - 25. Juni 2024 I emgmeeﬂmg
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Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 01 - ENERCON E-138 EP3 E3 4260 138.3 !0! NH: 160,0 m (Ges:229,1 m) (3)
Annahmen fur 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 IMai 1Juni
108:37 14:31-15:15/44 14:10-14:25/15 | 08:10 15:25-15:47/22 | 07:17 | 07:06 | 06:01 | 05:16 19:45-21:01/76
| 16:27 15:17-15:34/17 | 17:15 | 18:07 | 20:01 | 20:52 | 21:38
2] 08:37 14:33-15:16/43 14:11-14:25/14 | 08:09 15:26-15:46/20 | 07:15 | 07:04 07:30-07:37/7 | 05:59 | 05:15 19:46-21:03/77
| 16:28 15:17-15:35/18 |17:17 118:09 | 20:03 1 20:54 | 21:40
3] 08:37 14:33-15:15/42 14:12-14:24/12 | 08:07 15:28-15:44/16 | 07:13 | 07:01 07:26-07:39/13 | 05:57 | 05:14 19:45-21:03/78
] 16:30 15:16-15:36/20 117:19 118:11 | 20:05 1 20:56 | 21:41
4] 08:37 14:34-15:37/63 | 08:06 15:31-15:41/10 | 07:10 | 06:59 07:25-07:40/15 | 05:55 | 05:13 19:45-21:03/78
| 16:31 14:14-14:23/9 | 17:21 |18:13 | 20:06 | 20:57 | 21:42
5] 08:37 14:35-15:39/64 | 08:04 | 07:08 | 06:57 07:23-07:41/18 | 05:54 | 05:13 19:45-21:04/79
| 16:32 14:17-14:22/5 | 17:23 |18:14 | 20:08 | 20:59 | 21:43
6] 08:36 14:36-15:39/63 | 08:02 | 07:06 | 06:55 07:22-07:41/19 | 05:52 | 05:12 19:44-21:04/80
| 16:33 | 17:25 |118:16 | 20:10 | 21:01 | 21:44
7108:36 14:38-15:40/62 | 08:01 | 07:04 | 06:52 07:21-07:42/21 | 05:50 | 05:11 19:45-21:05/80
| 16:34 | 17:27 |18:18 | 20:12 | 21:02 | 21:45
8] 08:36 14:39-15:41/62 | 07:59 | 07:01 | 06:50 07:21-07:42/21 | 05:48 | 05:11 19:44-21:05/81
| 16:36 | 17:28 118:20 | 20:13 | 21:04 | 21:45
9] 08:35 14:40-15:42/62 | 07:57 | 06:59 | 06:48 07:21-07:42/21 | 05:46 | 05:10 19:44-21:06/82
| 16:37 | 17:30 118:21 | 20:15 | 21:06 | 21:46
10 | 08:35 14:41-15:43/62 1 07:55 106:57 | 06:46 07:20-07:40/20 | 05:45 ] 05:10 19:45-21:07/82
| 16:38 | 17:32 118:23 | 20:17 | 21:07 | 21:47
11 ] 08:34 14:41-15:44/63 | 07:53 | 06:55 | 06:43 07:20-07:40/20 | 05:43 | 05:10 19:44-21:07/83
| 16:40 | 17:34 118:25 | 20:18 | 21:09 | 21:48
12 ] 08:33 14:42-15:44/62 | 07:52 | 06:52 | 06:41 07:21-07:39/18 | 05:41 | 05:09 19:44-21:07/83
| 16:41 117:36 118:27 | 20:20 | 21:11 | 21:49
13| 08:33 14:43-15:45/62 | 07:50 | 06:50 | 06:39 07:22-07:38/16 | 05:40 | 05:09 19:44-21:08/84
| 16:43 |17:38 118:29 | 20:22 | 21:12 | 21:49
14 ] 08:32 14:43-15:46/63 | 07:48 | 06:48 | 06:37 07:23-07:36/13 | 05:38 | 05:09 19:45-21:08/83
| 16:44 | 17:40 118:30 | 20:24 21:14 | 21:50
15| 08:31 14:44-15:46/62 | 07:46 | 06:45 | 06:34 07:26-07:33/7 | 05:37 | 05:08 19:45-21:08/83
| 16:46 | 17:41 118:32 | 20:25 | 21:15 | 21:50
16 | 08:30 14:45-15:47/62 | 07:44 | 06:43 | 06:32 | 05:35 | 05:08 19:45-21:09/84
| 16:48 | 17:43 118:3¢ | 20:27 | 21:17 | 21:51
17 | 08:29 14:46-15:48/62 | 07:42 | 06:41 | 06:30 | 05:33 | 05:08 19:45-21:09/84
| 16:49 | 17:45 118:36 | 20:29 | 21:18 | 21:51
18 | 08:28 14:48-15:48/60 | 07:40 | 06:39 | 06:28 | 05:32 | 05:08 19:45-21:09/84
| 16:51 | 17:47 118:37 | 20:30 | 21:20 | 21:52
19 | 08:27 14:49-15:49/60 | 07:38 | 06:36 | 06:26 | 05:31 | 05:08 19:45-21:09/84
| 16:52 | 17:49 118:39 | 20:32 | 21:21 | 21:52
20 | 08:26 14:49-15:49/60 | 07:36 | 06:34 | 06:24 | 05:29 | 05:08 19:45-21:10/85
| 16:54 | 17:51 118:41 | 20:34 | 21:23 | 21:52
21]08:25 15:17-15:49/32 | 07:34 | 06:32 | 06:21 | 05:28 19:59-20:11/12 | 05:08 19:45-21:10/85
| 16:56 14:51-15:16/25 | 17:53 | 18:42 | 20:36 | 21:24 20:33-20:42/9 | 21:53
22]08:24 15:17-15:50/33 | 07:32 | 06:29 | 06:19 | 05:27 19:56-20:14/18 | 05:09 19:45-21:10/85
| 16:57 14:53-15:15/22 | 17:54 | 18:44 | 20:37 | 21:26 20:31-20:44/13 | 21:53
23] 08:23 15:18-15:50/32 | 07:30 | 06:27 | 06:17 | 05:25 19:54-20:16/22 | 05:09 19:46-21:10/84
| 16:59 14:56-15:13/17 | 17:56 | 18:46 | 20:39 | 21:27 20:30-20:46/16 | 21:53
24 ] 08:22 15:18-15:50/32 | 07:28 | 06:25 | 06:15 | 05:24 19:53-20:18/25 | 05:09 19:46-21:10/84
| 17:01 14:59-15:06/7 | 17:58 | 18:48 | 20:41 | 21:28 20:29-20:47/18 | 21:53
25 08:20 15:19-15:50/31 | 07:26 | 06:22 | 06:13 | 05:23 19:51-20:19/28 | 05:10 19:46-21:10/84
| 17:03 | 18:00 | 18:49 | 20:42 | 21:30 20:27-20:47/20 | 21:53
26 ] 08:19 15:19-15:50/31 | 07:23 | 06:20 | 06:11 | 05:22 19:49-20:20/31 | 05:10 19:47-21:11/84
| 17:04 | 18:02 | 18:51 | 20:44 | 21:31 20:26-20:48/22 | 21:53
27 ] 08:18 15:20-15:50/30 | 07:21 | 06:18 | 06:09 | 05:21 19:48-20:21/33 | 05:10 19:47-21:11/84
| 17:06 | 18:04 | 18:53 | 20:46 | 21:32 20:26-20:49/23 | 21:53
28] 08:16 15:20-15:49/29 | 07:19 | 06:15 | 06:07 | 05:19 19:48-20:23/35 | 05:11 19:48-21:11/83
| 17:08 ] 18:05 118:54 | 20:47 ] 21:34 20:26-20:50/24 | 21:53
29| 08:15 15:22-15:50/28 | | 07:13 | 06:05 | 05:18 20:26-20:57/31 | 05:11 19:47-21:11/84
| 17:10 | 119:56 | 20:49 ] 21:35 19:48-20:24/36 | 21:53
30 | 08:13 15:22-15:49/27 | | 07:11 | 06:03 | 05:17 19:47-20:59/72 | 05:12 19:48-21:11/83
| 17:12 | 119:58 | 20:51 | 21:36 | 21:53
31| 08:12 15:23-15:48/25 | | 07:08 | | 05:17 19:46-21:00/74 |
| 17:14 | 120:00 | | 21:37 |
Sonnenscheinstunden | 259 | 277 | 367 | 416 | 486 | 499
Anzahl Minuten mit Schatten 1694 68 0 229 562 2470

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 01 - ENERCON E-138 EP3 E3 4260 138.3 !0! NH: 160,0 m (Ges:229,1 m) (3)
Annahmen fur 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

Jduli 1A | September |Oktober |November |Dezember
19:48-21:11/83 |0 ] 06:39 07:19-07:39/20 | 07:28 | 07:22 14:24-15:26/62
|12 | 20:18 119:00 | 17:02
19:49-21:11/82 |0 | 06:41 07:19-07:39/20 | 07:30 | 07:24 14:23-15:25/62
|2 | 20:16 ]19:06 | 17:00
19:49-21:11/82 |0 | 06:42 07:19-07:40/21 |07:32 | 07:26 14:24-15:26/62
|2 | 20:14 ]19:04 | 16:59
19:50-21:12/82 |0 | 06:44 07:18-07:39/21 | 07:33 | 07:28 14:23-15:25/62
|2 ] 20:11 |19:02 | 16:57
19:50-21:11/81 |0 | 06:46 07:18-07:39/21 | 07:35 | 07:30 14:23-15:26/63
|2 | 20:09 |18:50 | 16:55
19:50-21:11/81 |0 | 06:47 07:18-07:37/19 | 07:37 | 07:31 14:22-15:25/63
|2 | 20:07 |18:57 | 16:53
19:51-21:11/80 |0 | 06:49 07:19-07:37/18 |07:38 | 07:33 15:01-15:12/11 14:22-15:25/63
|2 | 20:05 |18:55 | 16:5: 14:03-14:08/5
19:52-21:11/79 |0 | 06:51 07:19-07:35/16 | 07:40 | 07:35 14:50-15:15/16 14:22-15:04/42 14:02-14:11/9
|2 | 20:02 |18:53 | 16:50 15:05-15:25/20
19:52-21:11/79 o | 06:52 07:20-07:33/13 | 07:42 | 07:37 14:57-15:17/20 14:22-15:25/63
|2 | 20:00 |18:50 | 16:48 14:01-14:13/12
19:53-21:10/77 |0 | 06:54 07:23-07:31/8 | 07:44 | 07:39 14:56-15:18/22 14:22-15:05/43 14:00-14:14/14
|2 | 19:58 |18:48 | 16:47 15:06-15:25/19
19:54-21:10/76 |0 | 06:55 | 07:45 | 07:40 14:55-15:20/25 14:22-15:05/43 14:00-14:15/15
|2 | 19:55 |18:46 | 16:45 15:07-15:24/17
19:54-21:00/75 |0 | 06:57 |07:47 | 07:42 14:54-15:21/27 14:22-15:05/43 13:59-14:16/17
|2 | 19:53 |18:44 | 16:44 15:08-15:24/16
19:55-21:08/73 |0 | 06:59 |07:49 | 07:44 14:54-15:22/28 14:22-15:06/44 13:59-14:17/18
| 2 | 19:51 |18:41 | 16:42 15:00-15:24/15
20:34-21:07/33 |0 | 07:00 ] 07:50 | 07:46 14:53-15:22/29 14:22-15:06/44 13:59-14:18/19
19:56-20:33/37 | 2 | 19:48 |18:39 | 16:41 15:10-15:24/14
21:01-21:04/3 20:34-20:59/25 | O | 07:02 |07:52 | 07:47 14:52-15:22/30 14:22-15:07/45 14:00-14:19/19
19:57-20:32/35 | 2 | 19:46 |18:37 | 16:39 15:11-15:24/13
19:57-20:31/34 |0 | 07:04 | 07:54 | 07:49 14:52-15:23/31 14:23-15:07/44 14:00-14:20/20
20:35-20:58/23 | 20: | 19:44 |18:35 | 16:38 15:12-15:24/12
19:58-20:30/32 |0 | 07:05 | 07:56 | 07:51 14:52-15:23/31 14:23-15:08/45 14:00-14:21/21
20:36-20:58/22 | 2 | 10:41 |18:33 | 16:36 15:13-15:24/11
19:59-20:29/30 |0 ] 07:07 | 07:57 | 07:53 14:52-15:24/32 14:23-15:08/45 14:00-14:20/20
20:36-20:57/21 | 2 ] 19:39 ]18:30 | 16:35 14:33-14:40/7 15:13-15:24/11
20:02-20:29/27 |0 ] 07:09 | 07:50 | 07:54 14:52-15:24/32 14:24-15:00/45 14:01-14:21/20
20:38-20:57/19 | 2 | 10:37 |18:28 | 16:34 14:30-14:47/17 15:14-15:24/10
20:03-20:27/24 10 | 07:10 ]08:01 | 07:56 14:52-15:25/33 14:25-15:00/44 14:01-14:22/21
20:39-20:56/17 | 2 | 19:34 |18:26 | 16:32 14:28-14:50/22 15:16-15:25/9
20:05-20:25/20 |0 | 07:12 ] 08:03 | 07:58 14:53-15:25/32 14:24-15:00/45 14:01-14:22/21
20:40-20:54/14 | 2 | 19:32 |18:24 | 16:31 14:27-14:52/25 15:16-15:24/8
20:07-20:22/15 |0 |07:13 ]08:04 | 07:59 14:26-15:26/60 14:25-15:10/45 14:02-14:23/21
20:41-20:53/12 | 2 ] 19:30 |18:22 | 16:30 15:17-15:25/8
20:12-20:18/6 |0 | 07:15 ] 08:06 | 08:01 14:25-15:25/60 14:25-15:10/45 14:02-14:23/21
20:45-20:50/5 | 2 | 19:27 |18:20 | 16:29 15:17-15:26/9
|0 | 07:17 ]08:08 | 08:03 14:25-15:25/60 14:26-15:10/44 14:02-14:23/21
| 2 | 19:25 |18:18 | 16:28 15:17-15:26/9
|0 | 07:18 ]07:10 | 08:04 14:24-15:26/62 14:27-15:12/45 14:04-14:24/20
| 2 | 19:23 |17:16 | 16:27 15:17-15:27/10
|0 | 07:20 |07:12 | 08:06 14:24-15:26/62 14:27-15:12/45 14:04-14:25/21
| 2 | 19:20 |17:14 | 16:26 15:17-15:28/11
|0 | 07:22 ]07:13 | 08:07 14:23-15:25/62 14:28-15:12/44 14:05-14:25/20
| 2 | 19:18 |17:12 | 16:25 15:17-15:29/12
|0 | 07:23 |07:15 | 08:09 14:24-15:26/62 14:28-15:13/45 14:05-14:25/20
| 2 19:16 |17:10 | 16:24 15:17-15:30/13
|0 | 07:25 |07:17 | 08:10 14:24-15:26/62 14:29-15:13/44 14:06-14:25/19
| 2 9:13 |17:08 | 16:23 15:17-15:31/14
] 06:36 07:22-07:38/16 | 07:27 07:19 | 08:12 14:23-15:25/62 14:29-15:14/45 14:07-14:25/18
| 20:23 19:11 |17:06 | 16:22 15:17-15:32/15
] 06:38 07:21-07:39/18 | jo7:20 | 14:30-15:14/44 14:08-14:25/17
: | 20:21 | |17:04 | 15:17-15:33/16
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266
Anzahl Minuten mit Schatten 1484 54 177 0 1022 2259

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 02 - ENERCON E-175 EP5 6000 175.0 !0! NH: 162,0 m (Ges:249,5 m) (2)
Annahmen fur 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
108:37 14:39-15:22/43 | 08:10 14:43-15:39/56 | 07:17 17:08-17:36/28 | 07:06 18:36-19:12/36 06:35-06:59/24 20:31-21:06/35
| 16:27 | 17:15 | 18:07 | 20:01 06:06-07:00/54
2] 08:37 14:39-15:23/44 | 08:09 14:43-15:39/56 | 07:15 17:06-17:36/30 | 07:04 18:36-19:11/35 06:35-06:58/23 20:31-21:07/36
| 16:29 |17:17 | 18:09 1 20:03 06:07-07:01/54
3] 08:37 14:39-15:23/44 | 08:07 14:44-15:38/54 | 07:12 17:04-17:35/31 | 07:01 18:36-19:10/34 06:35-06:57/22 20:31-21:08/37
1 16:30 | 17:19 ] 18:11 1 20:05 06:07-07:01/54
4] 08:37 14:39-15:24/45 | 08:06 14:44-15:38/54 | 07:10 17:03-17:37/34 | 06:59 18:37-19:10/33 06:35-06:56/21 20:31-21:08/37
| 16:31 | 17:21 | 18:13 | 20:06 06:08-07:01/53
5] 08:37 14:39-15:24/45 | 08:04 14:46-15:38/52 | 07:08 17:01-17:37/36 | 06:57 18:38-19:09/31 06:36-06:56/20 20:32-21:10/38
| 16:32 | 17:23 | 18:14 | 20:08 06:09-07:02/53
6] 08:36 14:39-15:26/47 | 08:02 14:46-15:37/51 | 07:06 17:00-17:38/38 | 06:55 18:38-19:06/28 06:37-06:55/18 20:31-21:10/39
| 16:33 | 17:25 | 18:16 | 20:10 06:09-07:02/53
7108:36 14:39-15:26/47 | 08:01 14:47-15:37/50 | 07:04 16:59-17:39/40 | 06:52 18:40-19:05/25 06:38-06:53/15 20:32-21:12/40
| 16:34 | 17:27 | 18:18 | 20:12 06:09-07:02/53
8] 08:36 14:39-15:27/48 | 07:59 14:48-15:36/48 | 07:01 16:58-17:38/40 | 06:50 18:42-19:03/21 06:40-06:52/12 20:32-21:12/40
| 16:36 | 17:28 | 18:20 | 20:13 06:13-06:22/9 06:09-07:02/53
9] 08:35 14:39-15:28/49 | 07:57 14:49-15:35/46 | 06:59 16:57-17:39/42 | 06:48 18:44-19:00/16 06:43-06:48/5 20:32-21:13/41
| 16:37 | 17:30 | 18:21 | 20:15 06:12-06:25/13 06:09-07:03/54
10| 08:35 14:39-15:28/49 | 07:55 14:50-15:34/44 | 06:57 16:57-17:39/42 | 06:46 18:48-18:54/6 06:10-06:26/16 20:33-21:14/41
| 16:39 | 17:32 | 18:23 | 20:17 06:09-07:03/54
11]08:34 14:40-15:30/50 | 07:53 14:51-15:33/42 | 06:55 16:56-17:39/43 | 06:43 06:09-06:28/19 20:32-21:14/42
| 16:40 | 17:34 | 18:25 | 20:18 06:09-07:03/54
12] 08:33 14:39-15:31/52 | 07:52 14:53-15:31/38 | 06:52 16:56-17:39/43 | 06:41 06:07-06:29/22 20:33-21:15/42
| 16:41 |17:36 | 18:27 | 20:20 06:09-07:04/55
13 ] 08:33 14:39-15:31/52 | 07:50 14:55-15:30/35 | 06:50 16:56-17:39/43 | 06:39 06:06-06:41/35 20:33-21:16/43
| 16:43 | 17:38 | 18:29 | 20:22 06:10-07:04/54
14 ] 08:32 14:39-15:32/53 | 07:48 14:57-15:28/31 | 06:48 16:56-17:39/43 | 06:37 06:05-06:44/39 20:34-21:16/42
| 16:44 | 17:40 | 18:30 | 20:24 06:10-07:04/54
151 08:31 14:39-15:32/53 | 07:46 14:59-15:26/27 | 06:45 16:56-17:38/42 | 06:34 06:05-06:46/41 20:34-21:17/43
| 16:46 | 17:41 ] 18:32 1 20:25 06:10-07:05/55
16 | 08:30 14:39-15:33/54 | 07:44 15:03-15:22/19 | 06:43 16:56-17:37/41 | 06:32 06:04-06:48/44 20:34-21:18/44
| 16:48 | 17:43 ] 18:34 1 20:27 06:10-07:05/55
17 | 08:29 14:40-15:34/54 | 07:42 15:09-15:17/8 | 06:41 17:57-18:00/3 | 06:30 20:40-20:48/8 20:35-21:18/43
| 16:49 | 17:45 | 18:36 16:57-17:37/40 | 20:29 06:04-06:49/45 06:11-07:05/54
18 | 08:28 14:40-15:35/55 | 07:40 | 06:39 17:50-18:06/16 | 06:28 20:38-20:49/11 20:35-21:18/43
| 16:51 | 17:47 | 18:37 16:57-17:35/38 | 20:30 06:04-06:51/47 06:11-07:05/54
19 | 08:27 14:40-15:35/55 | 07:38 | 06:36 17:47-18:09/22 | 06:26 20:36-20:50/14 20:35-21:19/44
| 16:52 | 17:49 | 18:39 16:58-17:34/36 | 20:32 06:03-06:51/48 06:11-07:06/55
20 | 08:26 14:39-15:35/56 | 07:36 | 06:34 17:45-18:11/26 | 06:24 06:47-06:52/5 20:35-20:52/17 20:35-21:19/44
| 16:54 | 17:51 | 18:41 16:59-17:33/34 | 20:34 06:03-06:53/50 06:11-07:06/55
21]08:25 14:40-15:36/56 | 07:34 17:22-17:26/4 | 06:32 17:43-18:11/28 | 06:21 06:45-06:55/10 20:34-20:53/19 20:35-21:19/44
| 16:56 | 17:53 | 18:42 16:59-17:31/32 | 20:35 06:03-06:54/51 06:11-07:06/55
22| 08:24 14:40-15:37/57 | 07:32 17:19-17:28/9 | 06:29 17:42-18:12/30 | 06:19 06:43-06:57/14 20:33-20:55/22 20:35-21:19/44
| 16:57 | 17:54 | 18:44 17:01-17:30/29 | 20:37 06:03-06:55/52 06:11-07:06/55
23] 08:23 14:41-15:37/56 | 07:30 17:17-17:30/13 | 06:27 17:41-18:14/33 | 06:17 06:41-06:58/17 20:33-20:56/23 20:36-21:20/44
| 16:59 | 17:56 | 18:46 17:03-17:28/25 | 20:39 06:04-06:56/52 06:12-07:07/55
24]08:22 14:40-15:37/57 | 07:28 17:15-17:31/16 | 06:25 17:39-18:13/34 | 06:15 06:39-06:58/19 20:33-20:57/24 20:36-21:19/43
| 17:01 | 17:58 | 18:48 17:04-17:25/21 | 20:41 06:04-06:57/53 06:12-07:07/55
25 08:20 14:41-15:38/57 | 07:25 17:14-17:33/19 | 06:22 17:38-18:14/36 | 06:13 06:37-06:59/22 20:31-20:58/27 20:36-21:19/43
| 17:03 | 18:00 | 18:49 17:08-17:21/13 | 20:42 06:04-06:57/53 06:12-07:06/54
26| 08:19 14:40-15:38/58 | 07:23 17:14-17:35/21 | 06:20 17:38-18:14/36 | 06:11 06:35-06:59/24 20:31-20:59/28 20:36-21:20/44
| 17:04 | 18:02 | 18:51 | 20:44 06:04-06:58/54 06:12-07:07/55
271 08:18 14:41-15:39/58 | 07:21 17:14-17:37/23 | 06:18 17:37-18:14/37 | 06:09 06:35-06:59/24 20:31-21:00/29 20:36-21:19/43
| 17:06 | 18:04 | 18:53 | 20:46 06:05-06:58/53 06:12-07:07/55
28] 08:16 14:41-15:38/57 | 07:19 17:11-17:37/26 | 06:15 17:36-18:14/38 | 06:07 06:34-06:59/25 20:32-21:02/30 20:37-21:20/43
| 17:08 | 18:05 | 18:54 | 20:47 06:05-06:59/54 06:13-07:08/55
29| 08:15 14:42-15:39/57 | | 07:13 18:36-19:14/38 | 06:05 06:34-06:59/25 20:31-21:03/32 20:36-21:19/43
| 17:10 | ] 19:56 | 20:49 06:05-06:59/54 06:13-07:07/54
30 | 08:13 14:42-15:39/57 | | 07:11 18:35-19:13/38 | 06:03 06:34-06:59/25 20:31-21:04/33 20:37-21:19/42
| 17:12 | | 19:58 | 20:51 06:05-06:59/54 06:13-07:08/55
31| 08:12 14:42-15:38/56 | | 07:08 18:36-19:13/37 | 20:31-21:05/34
| 17:14 | | 20:00 | 06:06-07:00/54
Sonnenscheinstunden | 259 | 277 | 367 | 416
Anzahl Minuten mit Schatten 1621 842 1336 475 1523 2875

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:
WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 02 - ENERCON E-175 EP5 6000 175.0 !0! NH: 162,0 m (Ges:249,5 m) (2)
Annahmen fur 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]05:13 20:37-21:18/41 | 05:49 06:18-06:39/21
| 21:52 06:14-07:08/54 | 21:20 20:18 | 19:09
2] 05:13 20:37-21:18/41 | 05:51 06:20-06:38/18 | 06:41 18:47-18:54/7 | 07:30 17:35-18:18/43

| 06:39 | 07:28 17:35-18:18/43
|
| 21:52 06:14-07:08/54 | 21:19 ] 20:16 | 19:06
|
|

14:19-15:04/45 14:22-15:12/50

14:18-15:05/47 14:22-15:12/50

3]05:14 20:38-21:18/40 | 05:52 06:21-06:36/15 | 06:42 18:41-18:57/16 | 07:32 17:35-18:17/42 14:17-15:06/49 14:23-15:12/49

| 21:52 06:14-07:08/54 | 21:17 20:14 | 19:04
4] 05:15 20:38-21:18/40 | 05:54 06:52-07:00/8 | 06:44 18:39-19:00/21 | 07:33 17:35-18:17/42 14:17-15:06/49 14:23-15:12/49
| 21:51 06:15-07:08/53 | 21:15 06:23-06:35/12 | 20:11 | 19:02
5] 05:16 20:37-21:17/40 | 05:55 06:49-07:02/13 | 06:46 18:36-19:01/25 | 07:35 17:35-18:16/41 14:16-15:07/51 14:25-15:12/47
| 21:51 06:14-07:08/54 | 21:14 06:24-06:31/7 | 20:09 | 18:59
6]05:16 20:38-21:17/39 | 05:57 06:48-07:04/16 | 06:47 18:34-19:02/28 | 07:37 17:35-18:15/40 14:15-15:08/53 14:25-15:12/47
| 21:50 06:15-07:08/53 | 21:12 | 20:07 | 18:57
7] 05:17 20:38-21:17/39 | 05:59 06:46-07:05/19 | 06:49 18:33-19:04/31 | 07:38 17:36-18:14/38 14:15-15:08/53 14:26-15:12/46
| 21:50 06:15-07:08/53 | 21:10 | 20:05 | 18:55
8] 05:18 20:38-21:16/38 | 06:00 06:45-07:05/20 | 06:51 18:31-19:04/33 | 07:40 17:35-18:12/37 14:14-15:09/55 14:27-15:12/45
| 21:49 06:15-07:08/53 | 21:08 | 20:02 | 18:53
9] 05:19 20:39-21:16/37 | 06:02 06:44-07:06/22 | 06:52 18:30-19:04/34 | 07:42 17:36-18:11/35 14:14-15:09/55 14:28-15:12/44
| 21:48 06:15-07:08/53 | 21:06 | 20:00 | 18:50
10 | 05:20 20:39-21:15/36 | 06:03 06:44-07:07/23 | 06:54 18:29-19:04/35 | 07:44 17:37-18:10/33 14:14-15:10/56 14:28-15:12/44
| 21:48 06:15-07:08/53 | 21:04 | 19:58 | 18:48
11]05:21 20:39-21:14/35 | 06:05 06:43-07:07/24 | 06:55 18:28-19:05/37 | 07:45 17:39-18:10/31 14:14-15:10/56 14:29-15:12/43
| 21:47 06:15-07:08/53 | 21:03 | 19:55 | 18:46
12| 05:22 20:39-21:14/35 | 06:07 06:43-07:08/25 | 06:57 18:28-19:05/37 | 07:47 17:41-18:10/29 14:14-15:11/57 14:30-15:12/42
| 21:46 06:14-07:08/54 | 21:01 | 19:53 | 18:44
13 ] 05:23 20:39-21:13/34 | 06:08 06:42-07:07/25 | 06:59 18:27-19:04/37 | 07:49 17:42-18:09/27 14:14-15:11/57 14:30-15:12/42
| 21:45 06:14-07:08/54 | 20:59 | 19:51 | 18:41
14| 05:25 20:40-21:12/32 | 06:10 06:42-07:07/25 | 07:00 18:27-19:04/37 | 07:50 17:45-18:09/24 14:13-15:10/57 14:31-15:13/42
| 21:44 06:14-07:08/54 | 20:57 | 19:48 | 18:39
15| 05:26 20:40-21:11/31 | 06:11 06:42-07:07/25 | 07:02 18:26-19:03/37 | 07:52 17:46-18:09/23 14:13-15:10/57 14:32-15:13/41
| 21:43 06:14-07:08/54 | 20:55 | 19:46 | 18:37
16 | 05:27 20:40-21:10/30 | 06:13 06:42-07:07/25 | 07:04 18:26-19:03/37 | 07:54 17:46-18:07/21 14:13-15:11/58 14:33-15:13/40
| 21:42 06:13-07:07/54 | 20:53 | 19:44 | 18:35
17 | 05:28 20:40-21:09/29 | 06:15 06:42-07:06/24 | 07:05 18:25-19:02/37 | 07:56 17:47-18:05/18 14:14-15:11/57 14:33-15:14/41
| 21:41 06:13-07:07/54 | 20:51 | 19:41 | 18:33
18 | 05:29 20:41-21:08/27 | 06:16 06:44-07:05/21 | 07:07 18:26-19:02/36 | 07:57 17:47-18:01/14 14:14-15:11/57 14:33-15:13/40
| 21:40 06:14-07:07/53 | 20:49 | 19:39 17:56-18:08/12 | 18:31
19 | 05:31 20:42-21:07/25 | 06:18 06:45-07:04/19 | 07:09 18:26-19:01/35 | 07:59 17:48-17:59/11 14:15-15:11/56 14:34-15:14/40
| 21:39 06:14-07:06/52 | 20:47 | 19:37 17:52-18:12/20 | 18:28
20 | 05:32 20:42-21:06/24 | 06:20 06:47-07:03/16 | 07:10 18:26-18:59/33 | 08:01 17:50-17:57/7 14:15-15:12/57 14:35-15:15/40
| 21:38 06:13-07:06/53 | 20:44 | 19:34 17:49-18:13/24 | 18:26
21]05:33 20:43-21:05/22 | 06:21 06:48-07:01/13 | 07:12 18:27-18:58/31 | 08:03 17:54-17:55/1 14:16-15:12/56 14:35-15:15/40
| 21:36 06:13-07:05/52 | 20:42 | 19:32 17:47-18:15/28 | 18:24
22 ] 05:35 20:43-21:03/20 | 06:23 06:50-06:59/9 | 07:13 18:28-18:57/29 | 08:04 14:15-15:11/56 14:36-15:16/40
| 21:35 06:14-07:05/51 | 20:40 | 19:30 17:45-18:17/32 | 18:22
23] 05:36 20:45-21:03/18 | 06:24 06:51-06:55/4 | 07:15 18:29-18:55/26 | 08:06 14:16-15:11/55 14:36-15:16/40
| 21:34 06:14-07:04/50 | 20:38 | 19:27 17:43-18:17/34 | 18:20
24 ] 05:37 20:46-21:01/15 | 06:26 | 07:17 18:30-18:53/23 | 08:08 14:17-15:12/55 14:36-15:16/40
| 21:33 06:13-07:03/50 | 20:36 | 19:25 17:41-18:18/37 | 18:18
25 05:39 20:47-21:00/13 | 06:28 | 07:18 18:32-18:49/17 | 07:10 14:37-14:49/12 14:18-15:12/54 14:37-15:17/40
| 21:31 06:13-07:01/48 | 20:34 | 19:23 17:40-18:18/38 | 17:16
26 | 05:40 20:49-20:59/10 | 06:29 | 07:20 18:36-18:45/9 | 07:11 14:32-14:54/22 14:18-15:12/54 14:37-15:18/41
| 21:30 06:14-07:01/47 | 20:32 | 19:20 17:39-18:18/39 | 17:14
27| 05:42 20:52-20:57/5 | 06:31 | 07:22 17:38-18:19/41 | 07:13 14:28-14:56/28 14:18-15:12/54 14:38-15:18/40
| 21:28 06:14-06:59/45 | 20:29 | 19:18 | 17:12
28 | 05:43 06:15-06:58/43 | 06:33 | 07:23 17:37-18:18/41 | 07:15 14:26-14:58/32 14:19-15:12/53 14:38-15:19/41
| 21:27 | 20:27 | 19:16 |17:10
29 | 05:45 06:15-06:56/41 | 06:34 | 07:25 17:36-18:18/42 | 07:17 14:24-15:00/36 14:20-15:12/52 14:38-15:19/41
|21:25 | 20:25 119:13 | 17:08
30 | 05:46 06:15-06:53/38 | 06:36 | 07:27 17:36-18:19/43 | 07:19 14:22-15:01/39 14:21-15:12/51 14:38-15:20/42
| 21:24 | 20:23 | 19:11 | 17:06
31| 05:48 06:17-06:50/33 | 06:38 | | 07:20 14:21-15:03/42 14:38-15:21/43
| 21:22 | 20:20 | | 17:04
Sonnenscheinstunden | 502 | 454 | 381 | 331
Anzahl Minuten mit Schatten 2363 449 1159 811 1622 1330

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 03 - ENERCON E-175 EP5 6000 175.0 !0! NH: 162,0 m (Ges:249,5 m) (1)
Annahmen fur 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 1Juni
1]08:37 | 08:10 08:41-09:45/64 | 07:17 17:21-17:41/20 | 07:06 08:04-08:44/40 | 05:16
| 16:28 | 17:15 | 18:07 | 20:01 07:33-07:52/19 | 21:38
2] 08:37 | 08:09 08:40-09:45/65 | 07:15 17:20-17:43/23 | 07:04 08:04-08:43/39 | 05:15
| 16:29 | 17:17 | 18:09 | 20:03 07:31-07:54/23 | 21:40
3] 08:37 | 08:07 08:40-09:45/65 | 07:13 17:19-17:44/25 | 07:02 08:04-08:42/38 | 05:14
| 16:30 | 17:19 | 18:11 | 20:05 07:28-07:54/26 | 21:41
4] 08:37 | 08:06 08:40-09:47/67 | 07:10 17:19-17:45/26 | 06:59 08:05-08:41/36 | 05:13
| 16:31 | 17:21 | 18:13 | 20:07 07:27-07:56/29 | 21:42
5] 08:37 | 08:04 08:40-09:47/67 | 07:08 17:18-17:44/26 | 06:57 07:20-07:56/36 | 05:13
| 16:32 | 17:23 | 18:14 | 20:08 08:06-08:39/33 | 21:43
6] 08:36 | 08:02 08:40-09:47/67 | 07:06 17:18-17:44/26 | 06:55 07:17-07:56/39 | 05:12
| 16:33 | 17:25 | 18:16 | 20:10 08:06-08:37/31 | 21:44
7] 08:36 | 08:01 08:40-09:47/67 | 07:04 17:18-17:44/26 | 06:52 07:15-07:56/41 | 05:11
| 16:35 | 17:27 | 18:18 | 20:12 08:08-08:35/27 | 21:45
8] 08:36 | 07:59 08:40-09:47/67 | 07:01 17:17-17:43/26 | 06:50 07:13-07:57/44 | 05:11
| 16:36 | 17:28 | 18:20 | 20:13 08:09-08:33/24 | 21:45
9| 08:35 | 07:57 08:40-09:47/67 | 06:59 17:18-17:43/25 | 06:48 07:11-07:57/46 | 05:10
| 16:37 | 17:30 | 18:22 | 20:15 08:12-08:30/18 | 21:46
10 | 08:35 | 07:55 08:41-09:46/65 | 06:57 17:18-17:42/24 | 06:46 07:11-07:57/46 | 05:10
| 16:39 | 17:32 | 18:23 | 20:17 08:15-08:25/10 | 21:47
11 ] 08:34 | 07:53 08:43-09:47/64 | 06:55 17:19-17:41/22 | 06:43 07:09-07:55/46 | 05:10
| 16:40 | 17:34 | 18:25 | 20:18 | 21:48
12| 08:33 | 07:52 08:44-09:47/63 | 06:52 17:20-17:39/19 | 06:41 07:09-07:55/46 | 05:09
| 16:41 | 17:36 | 18:27 | 20:20 | 21:49
131 08:33 | 07:50 08:45-09:46/61 | 06:50 17:21-17:38/17 | 06:39 07:09-07:54/45 | 05:09
| 16:43 | 17:38 | 18:29 | 20:22 | 21:49
14 | 08:32 | 07:48 08:46-09:46/60 | 06:48 07:26-07:34/8 | 06:37 07:09-07:54/45 | 05:09
| 16:44 | 17:40 | 18:30 17:24-17:35/11 | 20:24 | 21:50
151 08:31 | 07:46 08:49-09:01/12 | 06:45 07:20-07:38/18 | 06:34 07:09-07:53/44 | 05:09
| 16:46 | 17:42 | 18:32 | 20:25 | 21:50
16 | 08:30 | 07:44 09:02-09:43/41 | 06:43 07:17-07:41/24 | 06:32 07:09-07:51/42 | 05:08
| 16:48 | 17:43 | 18:34 | 20:27 | 21:51
17 ] 08:29 | 07:42 09:03-09:42/39 | 06:41 07:15-07:43/28 | 06:30 07:09-07:50/41 | 05:08
| 16:49 | 17:45 | 18:36 | 20:29 | 21:51
18 | 08:28 09:14-09:24/10 | 07:40 09:04-09:41/37 | 06:39 07:12-07:44/32 | 06:28 07:09-07:48/39 | 05:08
| 16:51 | 17:47 | 18:37 | 20:30 | 21:52
19 ] 08:27 09:12-09:28/16 | 07:38 09:05-09:40/35 | 06:36 07:11-07:45/34 | 06:26 07:10-07:46/36 | 05:08
| 16:52 | 17:49 | 18:39 | 20:32 | 21:52
20 | 08:26 09:10-09:30/20 | 07:36 09:07-09:39/32 | 06:34 07:10-07:46/36 | 06:24 07:12-07:28/16 | 05:08
| 16:54 | 17:51 | 18:41 | 20:34 07:29-07:43/14 | 21:52
21]08:25 09:08-09:32/24 | 07:34 09:09-09:37/28 | 06:32 07:08-07:46/38 | 06:22 07:14-07:25/11 | 05:09
| 16:56 | 17:53 | 18:43 | 20:36 07:34-07:39/5 | 21:53
22| 08:24 09:07-09:34/27 | 07:32 09:11-09:34/23 | 06:29 07:07-07:47/40 | 06:19 | 05:09
| 16:58 | 17:54 | 18:44 | 20:37 | 21:53
23] 08:23 09:06-09:36/30 | 07:30 09:14-09:31/17 | 06:27 07:07-07:48/41 | 06:17 | 05:09
| 16:59 | 17:56 | 18:46 | 20:39 | 21:53
24| 08:22 09:05-09:37/32 | 07:28 09:20-09:25/5 | 06:25 07:05-07:47/42 | 06:15 | 05:09
| 17:01 | 17:58 | 18:48 | 20:41 | 21:53
251 08:20 08:48-08:56/8 | 07:26 | 06:22 07:05-07:47/42 | 06:13 | 05:10
| 17:03 09:04-09:38/34 | 18:00 | 18:49 | 20:42 | 21:53
26 | 08:19 08:46-08:59/13 | 07:23 17:29-17:35/6 | 06:20 07:05-07:48/43 | 06:11 | 05:10
| 17:05 09:03-09:39/36 | 18:02 | 18:51 | 20:44 | 21:53
271 08:18 08:45-09:01/16 | 07:21 17:25-17:37/12 | 06:18 07:04-07:47/43 | 06:09 | 05:10
| 17:06 09:03-09:41/38 | 18:04 | 18:53 | 20:46 | 21:53
28] 08:16 08:43-09:41/58 | 07:19 17:23-17:39/16 | 06:15 07:04-07:47/43 | 06:07 | 05:11
| 17:08 | 18:05 | 18:55 | 20:47 | 21:53
29 | 08:15 08:42-09:43/61 | | 07:13 08:04-08:46/42 | 06:05 | 05:11
| 17:10 | | 19:56 | 20:49 | 21:53
30 | 08:14 08:41-09:43/62 | | 07:11 08:03-08:45/42 | 06:03 | 05:12
| 17:12 | | 19:58 07:40-07:45/5 | 20:51 | 21:53
31]08:12 08:41-09:43/62 | | 07:08 08:03-08:45/42 | |
| 17:14 | ] 20:00 07:35-07:50/15 | |
Sonnenscheinstunden | 259 | 277 | 367 | 416 | 499
Anzahl Minuten mit Schatten 547 1254 974 1075 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 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 20062024 11:00/5  WINAPRO w
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Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 03 - ENERCON E-175 EP5 6000 175.0 !0! NH: 162,0 m (Ges:249,5 m) (1)
Annahmen fur 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]05:13 | 05:49 | 06:39 07:08-07:54/46 | 07:28 17:59-18:18/19 | 07:22 08:11-09:16/65 | 08:13
|21:52 | 21:21 | 20:18 | 19:09 | 17:02 | 16:22
2]05:13 | 05:51 | 06:41 07:09-07:54/45 | 07:30 17:58-18:19/21 | 07:24 08:10-09:16/66 | 08:15
| 21:52 | 21:19 | 20:16 08:14-08:24/10 | 19:06 | 17:01 | 16:21
3]05:14 | 05:52 | 06:42 07:09-07:55/46 | 07:32 17:57-18:20/23 | 07:26 08:10-09:16/66 | 08:16
|21:52 | 21:17 | 20:14 08:10-08:28/18 | 19:04 | 16:59 | 16:21
4] 05:15 | 05:54 | 06:44 07:10-07:54/44 | 07:33 17:56-18:21/25 | 07:28 08:10-09:16/66 | 08:18
| 21:51 | 21:15 | 20:12 08:07-08:30/23 | 19:02 | 16:57 | 16:20
5] 05:16 | 05:56 | 06:46 07:12-07:53/41 | 07:35 17:54-18:20/26 | 07:30 08:10-09:16/66 | 08:19
|21:51 | 21:14 | 20:09 08:05-08:32/27 | 18:59 | 16:55 | 16:19
6] 05:17 | 05:57 | 06:47 07:13-07:52/39 | 07:37 17:54-18:20/26 | 07:31 08:10-09:16/66 | 08:20
| 21:50 | 21:12 | 20:07 08:02-08:33/31 | 18:57 | 16:53 | 16:19
7] 05:17 | 05:59 | 06:49 07:15-07:51/36 | 07:38 17:54-18:20/26 | 07:33 08:10-09:16/66 | 08:22
|21:50 | 21:10 | 20:05 08:01-08:34/33 | 18:55 | 16:52 | 16:19
8] 05:18 | 06:00 | 06:51 07:59-08:35/36 | 07:40 17:54-18:20/26 | 07:35 08:10-09:16/66 | 08:23
| 21:49 | 21:08 | 20:02 07:21-07:50/29 | 18:53 | 16:50 | 16:18
9] 05:19 | 06:02 | 06:52 07:58-08:36/38 | 07:42 17:53-18:19/26 | 07:37 08:11-09:16/65 | 08:24
| 21:48 | 21:06 | 20:00 07:22-07:49/27 | 18:50 | 16:48 | 16:18
10 | 05:20 | 06:03 | 06:54 07:58-08:37/39 | 07:44 17:53-18:18/25 | 07:39 08:11-09:16/65 | 08:25
| 21:48 | 21:05 | 19:58 07:24-07:48/24 | 18:48 | 16:47 | 16:18
11 ] 05:21 | 06:05 | 06:56 07:56-08:36/40 | 07:45 17:54-18:18/24 | 07:40 08:12-09:15/63 | 08:26
| 21:47 | 21:03 | 19:55 07:25-07:45/20 | 18:46 | 16:45 | 16:18
12 | 05:22 | 06:07 | 06:57 07:56-08:37/41 | 07:47 17:55-18:16/21 | 07:42 08:13-09:15/62 | 08:27
| 21:46 | 21:01 | 19:53 07:27-07:43/16 | 18:44 | 16:44 | 16:17
13 ] 05:24 | 06:08 | 06:59 07:54-08:36/42 | 07:49 17:55-18:13/18 | 07:44 08:14-09:15/61 | 08:28
|21:45 | 20:59 | 19:51 07:30-07:37/7 | 18:41 | 16:42 | 16:17
14 | 05:25 | 06:10 | 07:00 07:54-08:37/43 | 07:50 17:56-18:11/15 | 07:46 08:16-09:14/58 | 08:29
| 21:44 | 20:57 | 19:48 | 18:39 | 16:41 | 16:17
15| 05:26 | 06:12 | 07:02 07:53-08:36/43 | 07:52 17:59-18:09/10 | 07:47 08:18-08:34/16 | 08:30
|21:43 | 20:55 | 19:46 | 18:37 | 16:39 08:36-09:14/38 | 16:17
16 | 05:27 | 06:13 | 07:04 07:53-08:36/43 | 07:54 | 07:49 08:19-08:31/12 | 08:31
| 21:42 | 20:53 | 19:44 | 18:35 | 16:38 08:36-09:12/36 | 16:18
171 05:28 | 06:15 | 07:05 07:53-08:36/43 | 07:56 | 07:51 08:21-08:29/8 | 08:32
| 21:41 | 20:51 | 19:41 | 18:33 | 16:36 08:37-09:11/34 | 16:18
18 | 05:29 | 06:16 | 07:07 07:52-08:35/43 | 07:57 09:48-09:59/11 | 07:53 08:39-09:11/32 | 08:33
| 21:40 | 20:49 | 19:39 | 18:31 | 16:35 | 16:18
19 | 05:31 | 06:18 | 07:09 07:53-08:35/42 | 07:59 09:43-10:03/20 | 07:54 08:40-09:10/30 | 08:33
121:39 | 20:47 | 19:37 | 18:28 | 16:34 | 16:18
20 | 05:32 | 06:20 | 07:10 07:52-08:33/41 | 08:01 09:41-10:06/25 | 07:56 08:42-09:09/27 | 08:34
|21:38 | 20:44 | 19:34 | 18:26 | 16:33 | 16:19
21 ] 05:33 | 06:21 07:22-07:26/4 | 07:12 07:53-08:33/40 | 08:03 09:39-10:08/29 | 07:58 08:44-09:08/24 | 08:34
121:37 | 20:42 | 19:32 | 18:24 | 16:31 | 16:19
22 | 05:35 | 06:23 07:18-07:30/12 | 07:13 07:53-08:32/39 | 08:04 09:37-10:09/32 | 07:59 08:46-09:06/20 | 08:35
| 21:35 | 20:40 07:37-07:45/8 | 19:30 | 18:22 | 16:30 | 16:20
23] 05:36 | 06:25 07:15-07:32/17 | 07:15 07:53-08:30/37 | 08:06 09:36-10:11/35 | 08:01 08:47-09:04/17 | 08:36
|21:34 | 20:38 07:33-07:48/15 | 19:27 | 18:20 | 16:29 | 16:20
24 | 05:38 | 06:26 07:14-07:50/36 | 07:17 07:54-08:29/35 | 08:08 09:34-10:12/38 | 08:03 08:51-09:01/10 | 08:36
121:33 | 20:36 | 19:25 | 18:18 | 16:28 | 16:21
25 ] 05:39 | 06:28 07:13-07:52/39 | 07:18 07:56-08:28/32 | 07:10 08:33-09:13/40 | 08:04 | 08:36
]21:31 | 20:34 | 19:23 | 17:16 | 16:27 | 16:21
26 | 05:40 | 06:29 07:12-07:53/41 | 07:20 07:56-08:25/29 | 07:12 08:21-08:27/6 | 08:06 | 08:37
121:30 | 20:32 | 19:20 | 17:14 08:33-09:14/41 | 16:26 | 16:22
27 | 05:42 | 06:31 07:11-07:54/43 | 07:22 07:58-08:23/25 | 07:13 08:18-08:31/13 | 08:07 | 08:37
|21:28 | 20:29 | 19:18 | 17:12 08:32-09:15/43 | 16:25 | 16:23
28 | 05:43 | 06:33 07:10-07:54/44 | 07:23 08:00-08:21/21 | 07:15 08:15-09:15/60 | 08:09 | 08:37
|21:27 | 20:27 | 19:16 | 17:10 | 16:24 | 16:24
29 | 05:45 | 06:34 07:10-07:55/45 | 07:25 08:03-08:16/13 | 07:17 08:13-09:15/62 | 08:11 | 08:37
|21:25 | 20:25 | 19:13 18:05-18:13/8 | 17:08 | 16:23 | 16:24
30 | 05:46 | 06:36 07:09-07:54/45 | 07:27 18:02-18:17/15 | 07:19 08:12-09:15/63 | 08:12 | 08:37
| 21:24 | 20:23 | 19:11 | 17:06 | 16:23 | 16:25
31| 05:48 | 06:38 07:09-07:55/46 | | 07:21 08:11-09:16/65 | | 08:37
|21:22 | 20:21 | | 17:04 | | 16:26

Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 395 1390 914 1205 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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: E115 1150567 - ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (10)
Annahmen fur 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 | April | Mai | Juni
1]08:37 | 08:10 | 07:17 16:54-17:19/25 | 07:06 18:02-18:44/42 | 06:01 06:26-06:39/13 | 05:16
116:27 | 17:15 | 18:07 | 20:01 18:45-19:11/26 | 20:52 19:14-19:21/7 | 21:38
2]08:37 | 08:09 | 07:15 16:53-17:20/27 | 07:04 18:01-19:11/70 | 05:59 06:25-06:39/14 | 05:15
116:28 | 17:17 | 18:09 | 20:03 | 20:54 | 21:40
308:37 | 08:07 | 07:13 16:53-17:21/28 | 07:01 18:01-19:12/71 | 05:57 06:25-06:38/13 | 05:14
116:30 | 17:19 | 18:11 | 20:05 | 20:56 | 21:41
4]08:37 | 08:06 | 07:10 16:52-17:21/29 | 06:59 18:02-19:13/71 | 05:55 06:25-06:38/13 | 05:13
116:31 | 17:21 | 18:13 | 20:07 | 20:58 | 21:42
5 08:37 | 08:04 | 07:08 16:51-17:21/30 | 06:57 18:03-19:15/72 | 05:54 06:26-06:38/12 | 05:13
116:32 | 17:23 | 18:14 | 20:08 | 20:59 | 21:43
6] 08:36 | 08:02 | 07:06 16:51-17:21/30 | 06:55 18:02-19:15/73 | 05:52 06:26-06:37/11 | 05:12
116:33 | 17:25 | 18:16 | 20:10 | 21:01 | 21:44
7108:36 | 08:01 | 07:04 16:51-17:21/30 | 06:52 18:39-19:16/37 | 05:50 06:27-06:35/8 | 05:11
116:34 | 17:27 | 18:18 | 20:12 18:03-18:38/35 | 21:02 21:45
8] 08:36 | 07:59 | 07:01 16:50-17:20/30 | 06:50 18:38-19:17/39 | 05:48 06:30-06:33/3 | 05:11
116:36 | 17:28 | 18:20 | 20:13 7/33 | 21:04 | 21:46
9]08:35 | 07:57 | 06:59 16:50-17:20/30 | 06:48 7/8 18:06-18:36/30 | 05:46 | 05:10
116:37 | 17:30 | 18:21 | 20:15 | 21:06 | 21:46
10 | 08:35 | 07:55 | 06:57 16:51-17:20/29 | 06:46 | 05:45 | 05:10
116:38 | 17:32 | 18:23 | 20:17 | 21:07 | 21:47
11]08:34 | 07:53 | 06:55 16:52-17:19/27 | 06:43 | 05:43 | 05:09
| 16:40 | 17:34 | 18:25 | 20:18 18:09-18:31/22 | 21:09 | 21:48
121 08:33 | 07:52 | 06:52 16:52-17:17/25 | 06:41 18:37-19:33/56 | 05:41 | 05:09
| 16:41 | 17:36 | 18:27 17:23-17:35/12 | 20:20 18:11-18:29/18 | 21:11 | 21:49
131 08:33 | 07:50 | 06:50 16:53-17:16/23 | 06:39 18:37-19:34/57 | 05:40 | 05:09 05:41-05:45/4
| 16:43 | 17:38 | 18:29 17:20-17:38/18 | 20:22 18:16-18:24/8 | 21:12 | 21:49
14 | 08:32 | 07:48 | 06:48 16:55-17:15/20 | 06:37 18:38-19:35/57 | 05:38 | 05:09 05:40-05:46/6
| 16:44 | 17:40 | 18:30 17:18-17:41/23 | 20:24 | 21:14 | 21:50
15 08:31 | 07:46 | 06:45 16:56-17:12/16 | 06:34 18:37-19:35/58 | 05:37 | 05:08 05:40-05:47/7
| 16:46 | 17:41 | 18:32 17:16-17:41/25 | 20:25 | 21:15 | 21:50
16 | 08:30 | 07:44 | 06:43 16:59-17:09/10 | 06:32 18:37-19:35/58 | 05:35 | 05:08 05:40-05:47/7
| 16:47 | 17:43 | 18:34 17:14-17:42/28 | 20:27 | 21:17 | 21:51
171 08:29 | 07:42 | 06:41 17:13-17:43/30 | 06:30 18:38-19:35/57 | 05:33 | 05:08 05:40-05:48/8
| 16:49 | 17:45 | 18:36 | 20:29 | 21:18 | 21:51
18] 08:28 | 07:40 | 06:39 17:12-17:43/31 | 06:28 18:39-19:36/57 | 05:32 | 05:08 05:40-05:48/8
|16:51 | 17:47 | 18:37 | 20:30 | 21:20 | 21:52
19| 08:27 | 07:38 | 06:36 17:11-17:44/33 | 06:26 18:40-19:36/56 | 05:31 | 05:08 05:40-05:48/8
|16:52 | 17:49 | 18:39 | 20:32 | 21:21 | 21:52
20 | 08:26 | 07:36 | 06:34 17:11-17:44/33 | 06:24 18:41-19:35/54 | 05:29 | 05:08 05:40-05:49/9
|16:54 | 17:51 | 18:41 | 20:34 | 21:23 | 21:53
21 08:25 | 07:34 | 06:32 17:10-17:44/34 | 06:21 18:42-19:35/53 | 05:28 | 05:08 05:40-05:49/9
|16:56 | 17:53 | 18:42 | 20:36 | 21:24 | 21:53
22| 08:24 | 07:32 | 06:29 17:09-17:44/35 | 06:19 18:44-19:35/51 | 05:27 | 05:09 05:40-05:49/9
|16:57 | 17:54 | 18:44 | 20:37 | 21:26 | 21:53
23| 08:23 | 07:30 | 06:27 17:08-17:44/36 | 06:17 18:45-19:34/49 | 05:25 | 05:09 05:41-05:50/9
116:59 | 17:56 | 18:46 | 20:39 | 21:27 | 21:53
24|08:22 | 07:28 | 06:25 17:06-17:43/37 | 06:15 18:46-19:33/47 | 05:24 ] 05:09 05:41-05:49/8
|17:01 | 17:58 | 18:48 | 20:41 | 21:28 | 21:53
25| 08:20 | 07:26 | 06:22 17:05-17:44/39 | 06:13 18:48-19:33/45 | 05:23 | 05:10 05:41-05:49/8
117:03 | 18:00 18:49 | 20:42 | 21:30 | 21:53
26|08:19 | 07:23 17:01-17:14/13 | 06:20 17:04-17:45/41 | 06:11 19:05-19:32/27 | 05:22 ] 05:10 05:42-05:50/8
117:04 | 18:02 | 18:51 | 20:44 18:51-19:03/12 | 21:31 | 21:53
27|08:18 | 07:21 16:58-17:17/19 | 06:18 17:03-17:44/41 | 06:09 19:06-19:30/24 | 05:21 ] 05:10 05:42-05:49/7
117:06 | 18:04 | 18:53 | 20:46 | 21:32 | 21:53
28| 08:16 | 07:19 16:57-17:18/21 | 06:15 17:03-17:45/42 | 06:07 06:31-06:36/5 | 05:19 | 05:11 05:43-05:49/6
117:08 | 18:05 | 18:55 | 20:47 | 21:34 | 21:53
29| 08:15 | | 07:13 18:02-18:45/43 | 06:05 | 05:18 | 05:11 05:43-05:48/5
|17:10 | | 19:56 18:52-19:05/13 | 20:49 | 21:35 | 21:53
30 | 08:14 | | 07:11 18:01-18:44/43 | 06:03 06:27-06:38/11 | 05:17 | 05:12 05:45-05:48/3
|17:12 | | 19:58 18:48-19:07/19 | 20:51 19:11-19:25/14 | 21:36 | 21:53
31]0812 | | 07:08 18:01-18:44/43 | | 05:17 |
117:14 | | 20:00 18:46-19:09/23 | | 21:37 |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 499
Anzahl Minuten mit Schatten 0 53 1131 1724 94 129
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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: E115 1150567 - ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (10)
Annahmen fur 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 |Novembe}Dezember
1]05:13 | 05:49 | 06:39 18:36-19:30/54 | 07:28 17:31-17:56/25 | 07:22 | 08:13
| 21:53 | 21:21 | 20:18 18:07-18:30/23 | 19:09 18:01-18:16/15 | 17:02 | 16:22
2]05:13 | 05:51 | 06:41 18:36-19:28/52 | 07:30 17:30-17:57/27 4 | 08:15
| 21:52 | 21:19 | 20:16 18:05-18:32/27 | 19:06 18:06-18:10/4 :00 | 16:21
3]05:14 | 05:52 | 06:42 19:16-19:24/8 18:03-18:33/30 | 07:32 17:29-17:57/28 | 08:16
|21:52 | 21:17 | 20:14 18:35-19:15/40 | 19:04 | 16:20
4] 05:15 | 05:54 | 06:44 18:35-19:14/39 | 07:33 17:29-17:58/29 | 08:18
| 21:51 | 21:15 | 20:11 18:02-18:34/32 | 19:02 | 16:20
5] 05:16 | 05:55 06:38-06:44/6 | 06:46 18:36-19:13/37 | 07:35 17:27-17:57/30 | 08:19
|21:51 | 21:14 | 20:09 18:00-18:35/35 | 18:59 | 16:19
6] 05:16 | 05:57 06:37-06:46/9 | 06:47 17:58-19:11/73 | 07:37 17:27-17:57/30 | 08:20
|21:50 | 21:12 | 20:07 | 18:57 | 16:19
7] 05:17 | 05:59 06:35-06:46/11 | 06:49 17:58-19:10/72 | 07:38 17:27-17:57/30 | 08:22
|21:50 | 21:10 | 20:05 | 18:55 | 16:19
8] 05:18 | 06:00 06:34-06:46/12 | 06:51 17:56-19:07/71 | 07:40 17:27-17:57/30 | 08:23
| 21:49 | 21:08 | 20:02 | 18:53 | 16:18
9] 05:19 | 06:02 06:34-06:47/13 | 06:52 17:56-19:06/70 | 07:42 17:26-17:56/30 | 08:24
| 21:48 | 21:06 | 20:00 | 18:50 | 16:18
10 | 05:20 | 06:03 06:34-06:48/14 | 06:54 17:54-19:04/70 | 07:44 17:27-17:55/28 | 08:25
| 21:48 | 21:05 | 19:58 | 18:48 | 16:18
11 ] 05:21 | 06:05 06:34-06:47/13 | 06:55 17:54-18:36/42 | 07:45 17:27-17:54/27 | 08:26
| 21:47 | 21:03 | 19:55 18:37-19:03/26 | 18:46 | 16:17
12 | 05:22 | 06:07 06:35-06:47/12 | 06:57 17:54-18:36/42 | 07:47 17:28-17:54/26 | 08:27
| 21:46 | 21:01 19:21-19:31/10 | 19:53 18:38-19:02/24 | 18:44 | 16:17
13 ] 05:23 | 06:08 06:36-06:46/10 | 06:59 17:53-18:35/42 | 07:49 17:28-17:51/23 | 08:28
| 21:45 | 20:59 19:18-19:34/16 | 19:51 18:39-18:59/20 | 18:41 | 16:17
14 | 05:25 | 06:10 06:38-06:45/7 | 07:00 17:53-18:35/42 | 07:50 17:29-17:50/21 | 08:29
| 21:44 | 20:57 19:16-19:35/19 | 19:48 18:42-18:56/14 | 18:39 | 16:17
15| 05:26 | 06:11 06:39-06:43/4 | 07:02 17:52-18:34/42 | 07:52 17:31-17:48/17 | 08:30
| 21:43 | 20:55 19:15-19:37/22 | 19:46 18:47-18:50/3 | 18:37 | 16:17
16 | 05:27 | 06:13 19:13-19:37/24 | 07:04 17:52-18:34/42 | 07:54 17:34-17:45/11 | 08:31
| 21:42 | 20:53 19:02-19:05/3 | 19:44 | 18:35 | 16:17
17 ] 05:28 | 06:15 19:12-19:38/26 | 07:05 17:53-18:33/40 | 07:56 | 08:32
| 21:41 | 20:51 18:57-19:11/14 | 19:41 | 18:33 | 16:18
18 | 05:29 | 06:16 18:54-19:39/45 | 07:07 17:52-18:32/40 | 07:57 | 08:33
| 21:40 | 20:49 | 19:39 | 18:30 | 16:18
19 | 05:31 | 06:18 18:52-19:39/47 | 07:09 17:53-18:31/38 | 07:59 | 08:33
| 21:39 | 20:47 | 19:37 | 18:28 | 16:18
20 | 05:32 | 06:20 18:50-19:40/50 | 07:10 17:53-18:29/36 | 08:01 | 08:34
|21:38 | 20:44 | 19:34 | 18:26 | 16:19
21 ] 05:33 | 06:21 18:48-19:39/51 | 07:12 17:54-18:29/35 | 08:03 | 08:35
| 21:37 | 20:42 | 19:32 | 18:24 | 16:19
22 | 05:35 | 06:23 18:47-19:40/53 | 07:13 17:55-18:29/34 | 08:04 | 08:35
121:35 | 20:40 | 19:30 | 18:22 | 16:19
23] 05:36 | 06:24 18:44-19:39/55 | 07:15 17:54-18:28/34 | 08:06 | 08:36
|21:34 ] 20:38 | 19:27 | 18:20 | 16:20
24 | 05:37 | 06:26 18:43-19:39/56 | 07:17 17:55-18:28/33 | 08:08 | 08:36
121:33 | 20:36 | 19:25 | 18:18 | 16:21
25 ] 05:39 | 06:28 18:41-19:38/57 | 07:18 17:54-18:26/32 | 07:10 | 08:36
]21:31 | 20:34 | 19:23 | 17:16 | 16:21
26 | 05:40 | 06:29 18:41-19:38/57 | 07:20 17:55-18:25/30 | 07:12 | 08:37
121:30 | 20:32 | 19:20 | 17:14 | 16:22
27 | 05:42 | 06:31 18:39-19:37/58 | 07:22 17:43-17:48/5 | 07:13 | 08:37
|21:28 | 20:29 | 19:18 17:56-18:25/29 | 17:12 | 16:23
28 | 05:43 | 06:33 18:39-19:36/57 | 07:23 17:37-17:52/15 | 07:15 | 08:37
|21:27 | 20:27 | 19:16 17:56-18:22/26 | 17:10 | 16:23
29 | 05:45 | 06:34 18:38-19:36/58 | 07:25 17:35-17:54/19 | 07:17 | 08:37
|21:25 | 20:25 | 19:13 17:57-18:21/24 | 17:08 | 16:24
30 | 05:46 | 06:36 18:37-19:34/57 | 07:27 17:33-17:56/23 | 07:19 | 08:37
| 21:24 | 20:23 18:15-18:25/10 | 19:11 17:59-18:19/20 | 17:06 | 16:25
31| 05:48 | 06:38 18:37-19:33/56 | | 07:21 | 08:37
|21:22 | 20:21 18:11-18:29/18 | | 17:04 | 16:26

Sonnenscheinstunden | 502 | 454 | 381 | 331 | 243
Anzahl Minuten mit Schatten 0 1030 1585 431 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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: E115 1150568 - ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (7)
Annahmen fur 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 13uni
108:37 14:07-15:15/68 | 08:10 15:04-15:57/53 | 07:17 16:03-16:30/27 | 07:06 06:38-06:51/13 | 05:16
| 16:27 | 17:15 14:33-14:43/10 | 18:07 | 20:01 20:16-20:23/7 | 21:38
2] 08:37 14:08-15:16/68 | 08:09 15:07-15:57/50 | 07:15 16:05-16:29/24 | 07:04 06:38-06:50/12 | 05:15
| 16:28 | 17:17 | 18:09 | 20:03 20:15-20:26/11 | 21:40
3]08:37 14:07-15:16/69 | 08:07 15:09-15:57/48 | 07:13 16:07-16:27/20 | 07:01 06:40-06:48/8 | 05:14
| 16:30 |17:19 | 18:11 | 20:05 20:14-20:27/13 | 21:41
4] 08:37 14:08-15:17/69 | 08:06 15:10-15:58/48 | 07:10 16:10-16:24/14 | 06:59 20:13-20:28/15 | 05:13
] 16:31 | 17:21 | 18:13 | 20:06 | 21:42
5] 08:37 14:09-15:18/69 | 08:04 15:10-15:58/48 | 07:08 | 06:57 20:12-20:28/16 | 05:13
| 16:32 | 17:23 | 18:14 | 20:08 | 21:43
6] 08:36 14:09-15:18/69 | 08:02 15:10-15:58/48 | 07:06 | 06:55 20:13-20:28/15 | 05:12
| 16:33 | 17:25 | 18:16 | 20:10 | 21:44
7108:36 14:09-15:19/70 | 08:01 16:12-16:22/10 | 07:04 | 06:52 20:12-20:28/16 | 05:11
| 16:34 | 17:26 15:11-15:58/47 | 18:18 | 20:12 | 21:45
8] 08:36 14:09-15:20/71 | 07:59 16:09-16:26/17 | 07:01 | 06:50 20:12-20:27/15 | 05:11
] 16:36 | 17:28 15:11-15:57/46 | 18:20 | 20:13 | 21:45
9] 08:35 14:09-15:20/71 | 07:57 16:06-16:28/22 | 06:59 | 06:48 20:13-20:28/15 | 05:10
| 16:37 | 17:30 15:11-15:57/46 | 18:21 | 20:15 | 21:46
10| 08:35 14:10-15:21/71 | 07:55 16:05-16:30/25 | 06:57 | 06:46 20:13-20:27/14 | 05:10
| 16:38 | 17:32 15:12-15:56/44 | 18:23 | 20:17 | 21:47
11| 08:34 14:11-15:22/71 | 07:53 16:03-16:31/28 | 06:55 | 06:43 20:14-20:26/12 | 05:09
| 16:40 | 17:34 15:13-15:56/43 | 18:25 ] 20:18 | 21:48
12| 08:33 14:11-15:22/71 | 07:52 16:02-16:32/30 | 06:52 | 06:41 20:15-20:25/10 | 05:09
| 16:41 | 17:36 15:14-15:55/41 | 18:27 | 20:20 | 21:49
131 08:33 14:11-15:23/72 | 07:50 16:01-16:33/32 | 06:50 | 06:39 20:17-20:23/6 | 05:09
| 16:43 | 17:38 15:15-15:54/39 | 18:29 | 20:22 | 21:49
14 | 08:32 14:11-15:23/72 | 07:48 16:00-16:34/34 | 06:48 ] 06:37 ] 05:09
| 16:44 :16-15:53/37 | 18:30 | 20:24 | 21:50
15| 08:31 14:12-15:28/76 0-16:35/35 | 06:45 | 06:34 | 05:08
| 16:46 :17-15:51/34 | 18:32 | 20:25 | 21:50
16 | 08:30 14:12-15:32/80 :59-16:35/36 | 06:43 | 06:32 | 05:08
| 16:47 | 17:43 15:19-15:50/31 | 18:34 | 20:27 | 21:51
171 08:29 14:13-15:34/81 | 07:42 15:59-16:36/37 | 06:41 | 06:30 | 05:08
| 16:49 0-15:47/27 | 18:36 | 20:29 | 21:51
18| 08:28 14:14-15:40/86 | 07:40 15:58-16:36/38 | 06:39 | 06:28 | 05:08
| 16:51 | 17:47 15:23-15:44/21 | 18:37 | 20:30 | 21:52
19 | 08:27 14:14-15:43/89 | 07:38 15:58-16:37/39 | 06:36 | 06:26 | 05:08
| 16:52 15:26-15:41/15 | 18:39 | 20:32 | 21:52
20 | 08:26 14:14-15:44/90 :58-16:37/39 | 06:34 | 06:24 | 05:08
| 16:54 | 17:51 15:32-15:35/3 | 18:41 | 20:34 | 21:52
21]08:25 14:15-15:46/91 | 07:34 15:58-16:37/39 | 06:32 | 06:21 | 05:08
| 16:56 ] 17:53 | 18:42 ] 20:36 | 21:53
22 ] 08:24 14:16-15:48/92 | 07:32 15:59-16:37/38 | 06:29 | 06:19 06:44-06:48/4 | 05:09
| 16:57 | 17:54 | 18:44 | 20:37 | 21:53
23] 08:23 14:17-15:50/93 | 07:30 15:59-16:37/38 | 06:27 | 06:17 06:41-06:50/9 | 05:09
| 16:59 | 17:56 | 18:46 | 20:39 | 21:53
24]08:22 14:18-15:50/92 | 07:28 15:58-16:35/37 | 06:25 | 06:15 06:39-06:52/13 | 05:09
| 17:01 | 17:58 | 18:48 | 20:41 | 21:53
25| 08:20 14:54-15:52/58 | 07:26 15:59-16:35/36 | 06:22 | 06:13 06:38-06:52/14 | 05:10
| 17:03 14:19-14:53/34 | 18:00 | 18:49 | 20:42 | 21:53
26 ] 08:19 5-15:52/57 | 07:23 16:00-16:34/34 | 06:20 | 06:11 06:37-06:52/15 | 05:10
| 17:04 0-14:52/32 | 18:51 | 20:44 | 21:53
27 08:18 16:01-16:33/32 | 06:18 | 06:09 06:37-06:52/15 | 05:10
| 17:06 | 18:53 | 20:46 | 21:53
28] 08:16 16:02-16:33/31 | 06:15 | 06:07 06:36-06:52/16 | 05:11
| 17:08 | 18:54 | 20:47 | 21:53
29 | 08:15 | | 07:13 | 06:05 06:36-06:52/16 | 05:11
| 17:10 14:25-14:50/25 | | 19:56 | 20:49 | 21:53
30| 08:13 15:00-15:56/56 | | 07:11 | 06:03 06:36-06:51/15 | 05:12
| 17:12 14:26-14:48/22 | | 19:58 | 20:51 20:19-20:22/3 | 21:36 | 21:53
31]08:12 15:01-15:56/55 | | 07:08 | ] 05:17 |
| 17:14 14:28-14:46/18 | | 20:00 | | 21:37 |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 499
Anzahl Minuten mit Schatten 2439 1486 85 120 198 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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: E115 1150568 - ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (7)
Annahmen fur 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

1 uli |August | SeptembgiOktober |November |Dezember
1]05:13 | 05:49 20:25-20:36/11 | 06:39 | 07:28 | 07:22 15:35-15:59/24 | 08:13 13:53-15:04/71
| 21:52 | 21:20 120:18 | 19:09 | 17:02 14:42-15:26/44 | 16:22
2]05:13 | 05:51 20:23-20:36/13 | 06:41 | 07:30 | 07:24 15:36-15:57/21 | 08:15 13:53-15:03/70
| 21:52 | 21:19 | 20:16 | 19:06 | 17:00 14:41-15:27/46 | 16:21
305:14 | 05:52 20:23-20:37/14 | 06:42 | 07:32 | 07:26 15:39-15:55/16 | 08:16 13:53-15:04/71
| 21:52 | 21:17 | 20:14 | 19:04 | 16:59 14:41-15:27/46 | 16:20
4] 05:15 | 05:54 20:22-20:37/15 | 06:44 | 07:33 | 07:28 15:43-15:51/8 | 08:18 13:53-15:04/71
| 21:51 | 21:15 120:11 ] 19:02 | 16:57 14:40-15:27/47 | 16:20
51 05:16 | 05:55 20:22-20:38/16 | 06:46 | 07:35 | 07:30 14:40-15:28/48 | 08:19 13:55-15:05/70
| 21:51 | 21:14 120:09 | 18:59 | 16:55 | 16:19
6] 05:16 | 05:57 20:22-20:37/15 | 06:47 | 07:37 | 07:31 14:40-15:28/48 | 08:20 13:55-15:04/69
| 21:50 | 21:12 120:07 | 18:57 | 16:53 | 16:19
7105:17 | 05:59 20:22-20:38/16 | 06:49 | 07:38 | 07:33 14:40-15:28/48 | 08:22 13:55-15:04/69
| 21:50 | 21:10 120:05 | 18:55 | 16:52 | 16:19
805:18 | 06:00 20:22-20:37/15 | 06:51 | 07:40 | 07:35 14:40-15:28/48 | 08:23 13:56-15:05/69
| 21:49 | 21:08 120:02 | 18:53 | 16:50 | 16:18
9] 05:19 | 06:02 06:51-06:55/4 | 06:52 | 07:42 16:47-16:55/8 | 07:37 14:38-15:28/50 | 08:24 13:56-15:05/69
| 21:48 | 21:06 20:22-20:37/15 | 20:00 | 18:50 | 16:48 | 16:18
10| 05:20 | 06:03 06:48-06:57/9 | 06:54 | 07:44 16:43-16:59/16 | 07:39 14:35-15:28/53 | 08:25 13:57-15:05/68
| 21:48 | 21:05 20:23-20:35/12 | 19:58 | 18:48 | 16:47 14:03-14:14/11 | 16:18
11]05:21 | 06:05 06:47-06:59/12 | 06:55 | 07:45 16:40-17:02/22 | 07:40 14:33-15:28/55 | 08:26 13:57-15:05/68
| 21:47 | 21:03 20:24-20:34/10 | 19:55 | 18:46 | 16:45 14:00-14:18/18 | 16:17
12| 05:22 | 06:07 06:46-07:00/14 | 06:57 | 07:47 16:38-17:04/26 | 07:42 14:31-15:28/57 | 08:27 13:58-15:05/67
| 21:46 | 21:01 20:25-20:32/7 | 19:53 | 18:44 | 16:43 13:58-14:20/22 | 16:17
131 05:23 | 06:08 06:45-07:00/15 | 06:59 | 07:49 16:35-17:04/29 | 07:44 14:30-15:27/57 | 08:28 13:58-15:05/67
| 21:45 | 20:59 119:51 | 18:41 | 16:42 13:56-14:22/26 | 16:17
14| 05:25 | 06:10 06:45-07:00/15 | 07:00 | 07:50 16:34-17:05/31 | 07:46 14:30-15:27/57 | 08:29 13:59-15:06/67
| 21:44 | 20:57 | 19:48 | 18:39 | 16:40 13:55-14:23/28 | 16:17
15| 05:26 | 06:11 06:44-07:00/16 | 07:02 | 07:52 16:33-17:06/33 | 07:47 14:28-15:26/58 | 08:30 13:59-15:06/67
| 21:43 | 20:55 | 19:46 | 18:37 | 16:39 13:53-14:24/31 | 16:17
16 | 05:27 | 06:13 06:44-07:00/16 | 07:04 | 07:54 16:32-17:07/35 | 07:49 14:28-15:25/57 | 08:31 14:00-15:06/66
| 21:42 | 20:53 119:44 | 18:35 | 16:38 13:53-14:25/32 | 16:17
171 05:28 | 06:15 06:44-06:59/15 | 07:05 | 07:56 16:31-17:07/36 | 07:51 14:27-15:25/58 | 08:32 14:01-15:07/66
| 21:41 | 20:51 119:41 | 18:33 | 16:36 13:52-14:26/34 | 16:18
18 | 05:29 | 06:16 06:45-06:59/14 | 07:07 | 07:57 16:31-17:08/37 | 07:53 13:52-15:24/92 | 08:33 14:01-15:06/65
| 21:40 | 20:49 119:39 | 18:30 | 16:35 | 16:18
19 ] 05:31 | 06:18 06:45-06:57/12 | 07:09 | 07:59 16:29-17:07/38 | 07:54 13:51-15:24/93 | 08:33 14:01-15:07/66
| 21:39 | 20:47 119:37 | 18:28 | 16:34 | 16:18
20 | 05:32 | 06:20 06:47-06:56/9 | 07:10 | 08:01 16:29-17:07/38 | 07:56 13:51-15:23/92 | 08:34 14:02-15:08/66
| 21:38 | 20:44 119:34 | 18:26 | 16:32 ] 16:19
21 05:33 | 06:21 06:49-06:51/2 | 07:12 | 08:03 16:29-17:07/38 | 07:58 13:51-15:22/91 | 08:34 14:02-15:08/66
| 21:37 | 20:42 119:32 | 18:24 | 16:31 ] 16:19
22 ] 05:35 | 06:23 | 07:13 | 08:04 16:29-17:07/38 | 07:59 13:51-15:21/90 | 08:35 14:03-15:09/66
| 21:35 | 20:40 | 19:30 | 18:22 | 16:30 | 16:19
23] 05:36 | 06:24 | 07:15 | 08:06 16:29-17:07/38 | 08:01 13:50-15:19/89 | 08:36 14:03-15:09/66
| 21:34 | 20:38 119:27 | 18:20 15:55-16:13/18 | 16:29 | 16:20
241 05:37 | 06:26 | 07:17 | 08:08 | 08:03 13:51-15:17/86 | 08:36 14:03-15:09/66
| 21:33 | 20:36 119:25 | 18:18 | 16:28 | 16:21
25| 05:39 | 06:28 | 07:18 | 07:10 | 08:04 13:51-15:12/81 | 08:36 14:04-15:10/66
| 21:31 | 20:34 119:23 | 17:16 | 16:27 ] 16:21
26 | 05:40 1 06:29 107:20 | 07:12 1 08:06 13:51-15:11/80 | 08:37 14:05-15:11/66
| 21:30 | 20:32 119:20 | 17:14 | 16:26 ] 16:22
27| 05:42 | 06:31 | 07:22 | 07:13 | 08:07 13:51-15:08/77 | 08:37 14:05-15:11/66
| 21:28 | 20:29 119:18 | 17:12 | 16:25 | 16:23
28] 05:43 | 06:33 | 07:23 | 07:15 | 08:09 13:52-15:03/71 | 08:37 14:05-15:12/67
| 21:27 | 20:27 119:16 | 17:10 | 16:24 | 16:23
29 | 05:45 | 06:34 | 07:25 | 07:17 | 08:11 13:52-15:04/72 | 08:37 14:06-15:12/66
| 21:25 | 20:25 119:13 | 17:08 14:44-15:24/40 | 16:23 | 16:24
30 | 05:46 20:29-20:31/2 | 06:36 | 07:27 | 07:19 15:32-16:02/30 | 08:12 13:52-15:03/71 | 08:37 14:06-15:13/67
| 21:24 | 20:23 119:11 | 17:06 14:43-15:25/42 | 16:22 ] 16:25
31 ] 05:48 20:27-20:35/8 | 06:38 | | 07:20 15:33-16:01/28 | | 08:37 14:06-15:14/68
| 21:22 | 20:21 | | 17:04 14:42-15:26/44 | | 16:26
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 10 312 0 1040 2233 2092

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: E115 1150569 - ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (9)
Annahmen fur 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  [Mai 1uni

1]08:37 10:06-11:35/89 | 08:10 11:15-11:28/13 | 07:17 | 07:06 | 06:01 05:16 20:22-20:48/26

| |
| 16:27 | 17:15 118:07  |20:01 | 20:52 | 21:38
2] 08:37 10:07-11:36/89 | 08:09 | 07:15 | 07:04 | 05:15 20:23-20:49/26
| 16:28 | 17:17 118:09 | 20:03 | 21:40
3]08:37 10:07-11:36/89 | 08:07 | 07:12 | 07:01 | 05:14 20:23-20:49/26
| 16:30 | 17:19 |18:11 | 20:05 | 21:41
4] 08:37 10:07-11:36/89 | 08:06 | 07:10 | 06:59 | 05:13 20:22-20:49/27
| 16:31 | 17:21 118:13 | 20:06 | 21:42
5] 08:37 10:08-11:37/89 | 08:04 | 07:08 | 06:57 | 05:13 20:23-20:50/27
| 16:32 | 17:23 | 18:14 | 20:08 | 21:43
6] 08:36 10:08-11:37/89 | 08:02 | 07:06 | 06:55 | 05:12 20:22-20:50/28
| 16:33 | 17:25 |18:16 | 20:10 | 21:44
708:36 10:10-11:38/88 | 08:01 | 07:04 | 06:52 | 05:11 20:23-20:51/28
| 16:34 | 17:26 |18:18 | 20:12 | 21:45
8]08:36 10:10-11:38/88 | 07:59 | 07:01 | 06:50 | 05:11 20:22-20:50/28
| 16:36 | 17:28 118:20 | 20:13 | 21:45
9] 08:35 10:10-11:38/88 | 07:57 | 06:59 | 06:48 | 05:10 20:23-20:51/28
| 16:37 | 17:30 |18:21 | 20:15 | 21:46
10 | 08:35 10:11-11:39/88 | 07:55 | 06:57 | 06:46 | 05:10 20:23-20:52/29
| 16:38 | 17:32 |18:23 | 20:17 | 21:47
11 ] 08:34 10:12-11:40/88 | 07:53 | 06:55 | 06:43 | 05:09 20:23-20:51/28
| 16:40 | 17:34 |18:25 | 20:18 | 21:48
12 | 08:33 10:13-11:40/87 | 07:52 | 06:52 | 06:41 | 05:09 20:23-20:52/29
| 16:41 | 17:36 118:27 | 20:20 | 21:49
13 ] 08:33 10:13-11:40/87 | 07:50 | 06:50 | 06:39 | 05:09 20:23-20:52/29
| 16:43 | 17:38 | 18:28 | 20:22 | 21:49
14| 08:32 10:14-11:40/86 | 07:48 | 06:48 | 06:37 | 05:09 20:24-20:52/28
| 16:44 | 17:40 118:30 | 20:24 | 21:50
15| 08:31 10:15-11:40/85 | 07:46 106:45 | 06:34 ] 05:08 20:24-20:53/29
| 16:46 | 17:41 118:32 | 20:25 | 21:50
16 | 08:30 10:16-11:40/84 | 07:44 | 06:43 | 06:32 | 05:08 20:24-20:53/29
| 16:47 | 17:43 |18:3¢ | 20:27 | 21:51
17 1 08:29 10:17-11:41/84 | 07:42 | 06:41 | 06:30 | 05:08 20:25-20:53/28
| 16:49 | 17:45 |118:35 | 20:29 | 21:51
18 | 08:28 10:19-11:41/82 | 07:40 | 06:38 | 06:28 | 05:08 20:25-20:53/28
| 16:51 | 17:47 1 18:37 | 20:30 | 21:52
19 ] 08:27 10:20-11:41/81 | 07:38 | 06:36 | 06:26 | 05:08 20:25-20:54/29
| 16:52 | 17:49 118:39 | 20:32 | 21:52
20 | 08:26 10:22-11:40/78 | 07:36 | 06:34 | 06:24 | 05:08 20:25-20:54/29
| 16:54 | 17:51 | 18:41 | 20:34 | 21:52
21]08:25 10:25-11:40/75 | 07:34 | 06:32 | 06:21 | 05:08 20:25-20:54/29
| 16:56 | 17:53 | 18:42 | 20:35 | 21:53
22| 08:24 10:33-11:40/67 | 07:32 | 06:29 | 06:19 20:32-20:38/6 | 05:09 20:25-20:54/29
| 16:57 | 17:54 | 18:44 | 20:37 | 21:53
23] 08:23 10:34-11:40/66 | 07:30 | 06:27 | 06:17 20:29-20:40/11 | 05:09 20:26-20:55/29
| 16:59 | 17:56 | 18:46 | 20:39 | 21:53
24| 08:22 10:35-11:39/64 | 07:28 | 06:25 | 06:15 20:27-20:41/14 | 05:09 20:26-20:54/28
| 17:01 | 17:58 | 18:48 | 20:41 | 21:53
251 08:20 11:02-11:39/37 | 07:25 | 06:22 | 06:13 20:26-20:43/17 | 05:09 20:26-20:54/28
| 17:03 10:37-11:01/24 | 18:00 118:49 | 20:42 | 21:53
26 | 08:19 11:02-11:38/36 | 07:23 | 06:20 | 06:11 20:25-20:44/19 | 05:10 20:26-20:55/29
| 17:04 10:38-10:59/21 | 18:02 |18:51 | 20:44 | 21:53
271 08:18 11:04-11:38/34 | 07:21 | 06:18 | 06:09 20:24-20:44/20 | 05:10 20:26-20:55/29
| 17:06 10:41-10:57/16 | 18:03 118:53 | 20:46 | 21:53
28] 08:16 11:05-11:36/31 | 07:19 | 06:15 | 06:07 20:24-20:46/22 | 05:11 20:27-20:56/29
| 17:08 10:44-10:54/10 | 18:05 | 18:54 | 20:47 | 21:53
29 | 08:15 11:07-11:35/28 | | 07:13 | 06:05 20:24-20:47/23 | 05:11 20:27-20:55/28
| 17:10 | 119:56 | 20:49 | 21:53
30 | 08:13 11:09-11:33/24 | | 07:11 | 06:03 20:23-20:47/24 | 05:12 20:27-20:56/29
| 17:12 | | 19:58 | 20:51 | 21:53
31]08:12 11:11-11:31/20 | | 07:08 | 20:23-20:48/25 |
| 17:13 | 120:00 | |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 499
Anzahl Minuten mit Schatten 2281 13 0 0 181 846

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: E115 1150569 - ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (9)
Annahmen fur 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 JAugust | SeptembdiOktober |November | Dezember
1]05:13 20:27-20:55/28 | 05:49 | 06:39 | 07:28 | 07:22 | 08:13 09:54-11:22/88
| 21:52 121:20 | 20:18  |19:09 | 17:02 | 16:22
2] 05:13 20:27-20:56/29 | 05:51 | 06:41 | 07:30 | 07:24 | 08:15 09:54-11:22/88
| 21:52 121:19 | 20:16 | 19:06 | 17:00 | 16:21
3]05:14 20:28-20:56/28 |05:52 | 06:42 | 07:32 | 07:26 ] 08:16 09:54-11:22/88
| 21:52 |21:17 | 20:14 | 19:04 | 16:59 | 16:20
4] 05:15 20:28-20:56/28 | 05:54 | 06:44 | 07:33 | 07:28 | 08:18 09:54-11:22/88
| 21:51 |21:15 | 20:11 | 19:02 | 16:57 | 16:20
5] 05:16 20:28-20:56/28 | 05:55 | 06:46 | 07:35 | 07:29 | 08:19 09:55-11:23/88
| 21:51 |21:14 | 20:09 |18:59 | 16:55 | 16:19
6] 05:16 20:29-20:56/27 | 05:57 | 06:47 | 07:37 | 07:31 | 08:20 09:55-11:23/88
| 21:50 |21:12 | 20:07 |18:57 | 16:53 | 16:19
7] 05:17 20:29-20:56/27 | 05:59 | 06:49 | 07:38 | 07:33 | 08:22 09:55-11:23/88
| 21:50 |21:10 | 20:05 |18:55 | 16:52 | 16:18
8] 05:18 20:29-20:56/27 | 06:00 | 06:51 | 07:40 | 07:35 | 08:23 09:56-11:24/88
| 21:49 121:08  |20:02 |18:53 | 16:50 | 16:18
9] 05:19 20:30-20:56/26 | 06:02 | 06:52 | 07:42 | 07:37 | 08:24 09:56-11:25/89
| 21:48 | 21:06 | 20:00 | 18:50 | 16:48 | 16:18
10 | 05:20 20:30-20:56/26 | 06:03 | 06:54 | 07:43 | 07:38 10:45-10:59/14 | 08:25 09:56-11:25/89
| 21:48 |21:04 | 19:58 | 18:48 | 16:47 | 16:18
11 ] 05:21 20:31-20:56/25 | 06:05 | 06:55 | 07:45 | 07:40 10:42-11:03/21 | 08:26 09:56-11:25/89
| 21:47 121:03  |19:55 | 18:46 | 16:45 | 16:17
12 | 05:22 20:31-20:56/25 | 06:07 | 06:57 | 07:47 | 07:42 10:40-11:05/25 | 08:27 09:56-11:25/89
| 21:46 |21:01 | 19:53 | 18:44 | 16:43 | 16:17
13 ] 05:23 20:32-20:56/24 | 06:08 | 06:59 | 07:49 | 07:44 10:39-11:07/28 | 08:28 09:57-11:26/89
| 21:45 120:59  |19:51 | 18:41 | 16:42 | 16:17
14 | 05:25 20:32-20:55/23 | 06:10 | 07:00 | 07:50 | 07:46 10:38-11:09/31 | 08:29 09:57-11:26/89
| 21:44 | 20:57 | 19:48 | 18:39 | 16:40 10:17-10:27/10 | 16:17
15] 05:26 20:33-20:55/22 | 06:11 | 07:02 | 07:52 | 07:47 10:36-11:10/34 | 08:30 09:58-11:27/89
| 21:43 120:55 | 19:46 | 18:37 | 16:39 10:13-10:29/16 | 16:17
16 | 05:27 20:33-20:54/21 | 06:13 | 07:04 | 07:54 | 07:49 10:35-11:11/36 | 08:31 09:58-11:27/89
| 21:42 | 20:53 | 19:44 | 18:35 | 16:38 10:11-10:32/21 | 16:17
17 ] 05:28 20:34-20:54/20 | 06:15 | 07:05 | 07:56 | 07:51 10:35-11:12/37 | 08:32 09:59-11:28/89
| 21:41 | 20:51 | 19:41 | 18:33 | 16:36 10:10-10:34/24 | 16:18
18 | 05:29 20:35-20:53/18 | 06:16 | 07:07 | 07:57 | 07:53 10:09-11:13/64 | 08:32 09:59-11:28/89
| 21:40 120:49 | 19:39 | 18:30 | 16:35 | 16:18
19 ] 05:31 20:37-20:52/15 | 06:18 | 07:08 | 07:59 | 07:54 10:08-11:14/66 | 08:33 10:00-11:28/88
| 21:39 120:47  |19:37 | 18:28 | 16:34 | 16:18
20 | 05:32 20:38-20:51/13 | 06:20 | 07:10 | 08:01 | 07:56 10:08-11:15/67 | 08:34 10:00-11:29/89
| 21:38 | 20:44 | 19:38 | 18:26 | 16:32 | 16:19
21 ] 05:33 20:40-20:49/9 | 06:21 | 07:12 | 08:03 | 07:58 10:01-11:16/75 | 08:34 10:00-11:29/89
| 21:37 120:42  |19:32 | 18:24 | 16:31 | 16:19
22 | 05:35 | 06:23 | 07:13 | 08:04 | 07:59 09:59-11:17/78 | 08:35 10:01-11:30/89
| 21:35 120:40  |19:30 | 18:22 | 16:30 | 16:19
23] 05:36 | 06:24 | 07:15 | 08:06 | 08:01 09:57-11:17/80 | 08:35 10:01-11:30/89
| 21:34 120:38 | 19:27 | 18:20 | 16:29 | 16:20
24 | 05:37 | 06:26 | 07:17 | 08:08 | 08:03 09:56-11:18/82 | 08:36 10:02-11:30/88
| 21:33 120:36 | 19:25 | 18:18 | 16:28 | 16:20
25 ] 05:39 | 06:28 | 07:18 | 07:10 | 08:04 09:55-11:19/84 | 08:36 10:03-11:31/88
| 21:31 120:34 | 19:23 | 17:16 | 16:27 | 16:21
26 | 05:40 | 06:29 | 07:20 | 07:11 | 08:06 09:55-11:20/85 | 08:37 10:03-11:32/89
| 21:30 120:32  |19:20 | 17:14 | 16:26 | 16:22
27 | 05:42 | 06:31 | 07:22 | 07:13 | 08:07 09:54-11:19/85 | 08:37 10:03-11:32/89
| 21:28 120:29 | 19:18 | 17:12 | 16:25 | 16:23
28 | 05:43 | 06:33 | 07:23 | 07:15 | 08:09 09:54-11:20/86 | 08:37 10:04-11:33/89
| 21:27 120:27  |19:16  |17:10 | 16:24 | 16:23
29 | 05:45 | 06:34 | 07:25 | 07:17 | 08:10 09:54-11:21/87 | 08:37 10:04-11:33/89
| 21:25 120:25 | 19:13 | 17:08 | 16:23 | 16:24
30 | 05:46 106:36 | 07:27 | 07:19 | 08:12 09:54-11:21/87 | 08:37 10:05-11:34/89
| 21:24 120:23 | 19:11 | 17:06 | 16:22 | 16:25
31| 05:48 106:37 | |07:20 | | 08:37 10:05-11:34/89
| 21:22 120:20 | |17:04 | | 16:26
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 489 0 0 0 1323 2748

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: E44 441387 - ENERCON E-40/6.44 600 44.0 !0! NH: 78,0 m (Ges:100,0 m) (3)
Annahmen fur 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  |Juni lAugust | SeptembgOktober INovember |Dezember

1| 08:37 08:10 08:45-08:52/7 07:17 07:06 06:01 05:16 05:49 06:39 07:28 07:22 08:07-08:39/32 | 08:13 09:01-09:14/13
16:27 17:15 08:56-09:05/9 [18:07 |20:01 |20:52 | 21:38 2120 20118 | 19:09 17:02 16:22

2| 08:37 08:09 08:43-09:07/24 | 07:15 07:04 05:59 05:15 05:51 06:41 07:30 07:24 08:09-08:40/31 | 08:15 09:02-09:13/11
16:28 17:17 18:00 2003 | 20:54 | 21:40 2119 20116 | 19:06 17:00 16:21

3| 08:37 08:07 08:42-09:08/26 | 07:12 07:01 05:57 05:14 05:52 06:42 07:32 07:26 08:11-08:40/29 | 08:16 09:03-09:13/10
16:30 17:19 18:11 20:05 20:56 21:41 2117 20:14 19:04 16:59 16:20

4] 08:37 08:06 08:43-09:09/26 | 07:10 06:59 05:55 05:13 05:54 06:44 07:33 07:28 08:12-08:40/28 | 08:18 09:04-09:12/8
16:31 17:21 18:13 20:06 20:57 21:42 21:15 20:11 19:02 16:57 16:20
5| 08:37 08:04 08:42-00:10/28 |07:08 | 06:57 |05:53 | 05:13 0555 | 06:46 | 07:35 07:29 08:12-08:40/28 | 08:19 09:06-09:12/6
16:32 17:23 18:14 20:08 20:59 21:43 21:14 20:09 18:59 16:55 16:19
608:36 08:02 08:42-00:10/28 |07:06 | 06:55 |05:52 | 05:12 05:57 | 06:47 | 07:37 07:31 08:12-08:40/28 | 08:20
16:33 17:25 18:16 20:10 21:01 21:44 21:12 20:07 18:57 16:53 16:19
7]08:36 09:21-09:27/6 | 08:01 08:42-09:10/28 |07:04 [06:52 | 05:50 | 05:11 05:59 | 06:49 | 07:38 07:33 08:13-08:39/26 | 08:22
16:34 17:26 18:18 20:12 21:02 21:45 21:10 20:05 18:55 16:5: 16:18
8 08:36 09:20-09:28/8 07:59 08:41-09:10/29 | 07:01 06:50 05:48 05:11 06:00 06:51 07:40 07:35 08:13-08:38/25 | 08:23
16:36 17:28 18:20  [20:13 | 21:04 | 2145 21:08 2002 | 18:53 16:50 16:18
9] 08:35 09:19-09:29/10 | 07:57 08:39-09:10/31 | 06:59 06:48 05:46 05:10 06:02 06:52 07:42 07:37 08:14-08:24/10 | 08:24
16:37 17:30 18:21 2015 |21:06 | 21:46 21:06  |20:00 | 18:50 16:48 08:25-08:38/13 | 16:18
10 | 08:35 09:20-09:31/11 | 07:55 08:37-09:09/32 | 06:57 06:45 05:45 05:10 06:03 06:54 07:43 07:38 08:16-08:23/7 08:25
16:38 17:32 18:23 20:17 21:07 21:47 21:04 19:58 18:48 16:47 08:27-08:36/9 16:18
11| 08:34 00:19-09:32/13 | 07:53 08:36-09:09/33 |06:55 | 06:43 | 05:43 | 05:09 06:05 | 06:55 | 07:45 07:4¢ 08:26
16:4( 17: 18:25 20:18 21:09 21:48 21:03 19:55 18:46 16:45 16:17
12 | 08:33 09:19-09:32/13 | 07:52 08:35-09:07/32 |06:52 | 06:41 | 05:41 | 05:09 06:07 | 06:57 | 07:47 07:42 08:27
16:41 17:36 18:27 20:20 21:10 21:49 21:01 19:53 18:44 16:43 16:17
13| 08:33 09:19-09:33/14 | 07:50 08:34-09:06/32 |06:50 [ 06:39 | 05:40 | 05:09 06:08 | 06:59 | 07:49 07:44 08:28
16:43 17:38 18:28 20:22 21:12 21:49 20:59 19:51 18:41 16:42 16:17
14| 08:32 09:19-09:34/15 | 07:48 08:34-08:56/22 | 06:48 06:37 05:38 05:09 06:10 07:00 07:50 09:12-09:23/11 | 07:46 08:29
1614 17:4¢ 18:30 2024|2114 | 21:50 2057 |19:48 | 18:39 16:40 16:17
15| 08:31 09:19-09:34/15 | 07:46 08:34-08:55/21 | 06:45 06:34 05:36 05:08 06:11 07:02 07:52 09:10-09:25/15 | 07:47 08:30
16:46 17:41 18:32 2025|2115 | 21:50 2055 |19:46 | 18:37 16:39 16:17
16 | 08:30 09:19-09:35/16 | 07:44 08:34-08:54/20 | 06:43 06:32 05:35 05:08 06:13 07:04 07:54 09:08-09:26/18 | 07:49 08:31
16:47 17:43 18:34 20:27 21:17 21:51 20:53 19:44 18:35 16:3f 16:17
17| 08:29 09:19-09:35/16 | 07:42 08:35-08:55/20 |06:41 [ 06:30 | 05:33 | 05:08 06:15 | 07:05 | 07:56 09:07-00:27/20 |07:51 09:00-09:06/6 | 08:32
16:49 17:45 18:35 20:29 21:18 21:51 20:51 19:41 18:33 16:36 16:18
18 | 08:28 09:20-09:36/16 | 07:40 08:35-08:56/21 |06:38 | 06:28 | 05:32 | 05:08 06:16 | 07:07 | 07:57 09:06-09:28/22 | 07:53 08:58-09:08/10 | 08:32
16:5! 17:4° 18:37 20:30 21:20 21:52 20:49 19:39 18:30 16:3¢ 16:18
19 | 08:27 09:21-09:36/15 | 07:38 08:35-08:57/22 |06:36 [ 06:26 | 05:31 | 05:08 06:18 | 07:08 | 07:59 09:05-00:27/22 |07:54 08:58-09:10/12 | 08:33
16:52 17:49 18:39 20:32 21:21 21:52 20:47 19:37 18:28 16:34 16:18
20| 08:26 09:20-09:35/15 | 07:36 08:34-08:57/23 | 06:34 06:24 05:29 05:08 06:19 07:10 08:01 09:05-09:27/22 | 07:56 08:57-09:11/14 | 08:34
16:54 17:51 18:41 20:34 21:23 21:52 20:44 19:34 18:26 16:32 16:18
21 08:25 09:21-09:36/15 | 07:34 08:34-08:57/23 | 06:32 06:21 05:28 05:08 06:21 07:12 08:03 09:05-09:27/22 | 07:58 08:57-09:12/15 | 08:34
16:56 17:52 18:42 2035|2124 | 21153 2042 |19:32 | 18:24 16:3: 16:19
22| 08:24 09:22-09:36/14 | 07:32 08:35-08:57/22 | 06:29 06:19 05:26 05:09 06:23 07:13 08:04 09:05-09:27/22 | 07:59 08:57-09:12/15 | 08:35
16:57 17:54 18:44 2037|2126 | 21153 2040 |19:30 | 18:22 16:3( 16:19
23| 08:23 00:24-09:36/12 | 07:30 08:35-08:57/22 |06:27 [ 06:17 | 05:25 | 05:09 06:24 | 07:15 | 08:06 09:05-00:27/22 | 08:01 08:57-09:12/15 | 08:35
16:59 17:56 18:46 20:39 21:27 21:53 20:38 19:27 18:20 16:29 16:20
24| 08:22 09:24-09:34/10 | 07:28 08:34-08:55/21 |06:25 | 06:15 | 05:24 | 05:09 06:26 | 07:17 | 08:08 09:06-09:26/20 | 08:03 08:57-09:13/16 | 08:36
17:01 17:58 18:48 20:41 21:28 21:53 20:36 19:25 18:18 16:28 16:20
25| 08:20 09:27-09:33/6 | 07:25 08:35-08:54/19 |06:22  [06:13 | 05:23 | 05:09 06:28  |07:18 | 07:10 08:05-08:25/20 | 08:04 08:58-09:13/15 | 08:36
17:03 18:0( 18:49 20:42 21:30 21:53 20:34 19:23 17:16 16:2 16:21
26 | 08:19 07:23 08:36-08:53/17 | 06:20 06:11 05:22 05:10 06:29 07:20 07:11 08:05-08:25/20 | 08:06 08:58-09:14/16 | 08:37
17:04 18:02 18:51 20:44 21:31 21:53 20:32 19:20 17:14 16:2¢ 16:22
27| 08:18 07:21 08:38-08:52/14 | 06:18 06:09 05:20 05:10 06:31 07:22 07:13 08:03-08:25/22 | 08:07 08:58-09:13/15 | 08:37
17:06 18:03 18:53 2046 |21:32 | 21:53 2029 1918 |17:12 16:2: 16:23
28 | 08:16 07:19 08:41-08:49/8 06:15 06:07 05:19 05:11 06:33 07:23 07:15 08:04-08:26/22 | 08:09 08:59-09:14/15 | 08:37
17:08 18:05 18:54 2047 | 21:34 | 21153 2027 |19:16 | 17:10 08:28-08:32/4 | 16:24 16:23
29 | 08:15 07:13 06:05 05:18 05:11 06:34 07:25 07:17 08:04-08:36/32 | 08:10 09:00-09:14/14 | 08:37
17:10 19:56 20:49 21:35 21:53 20:25 19:13 17:08 16:2: 16:24
30 | 08:13 07:11  |06:03  |05:17 | 05:12 06:36 | 07:27 | 07:19 08:05-08:37/32 | 08:12 09:00-09:13/13 | 08:37
17: 19:58 20:51 21:36 21:53 20:23 19:11 17:06 16:22 16:25
31]08:12 08:59-09:01/2 07:08 05:16 06:37 07:20 08:05-08:38/33 08:37
17: 20:00 21:37 20:20 17:04 16:26
Sonnenscheinstunden | 258 277 367 416 486 499 454 381 331 266 243
Anzahl Minuten mit Schatten 242 660 0 0 0 0 0 0 0 401 457

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: E44 441388 - ENERCON E-40/6.44 600 44.0 !0! NH: 78,0 m (Ges:100,0 m) (8)
Annahmen fur 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 [Marz  [April  |Mai 1uni 13uli JAugust | SeptembdOktober |NovembefDezember
110837 ]08:10 |07:17  |07:06 |06:01 | 05:16 | 05:12  |05:49  |06:39 | 07:28 | 07:22 | 08:13
|16:27  |17:15 | 18:07  |20:01  |20:52  |21:38  |21:52  |21:21  |20:18  [19:09 | 17:02 | 16:22
2]08:37 |08:09 |07:15 | 07:04 | ]05:13 | 05:51 | 06:41 |07:24 | 08:15
|16:28  [17:17 | 18:09 | 20:03 |21:52  |21:19 | 20:16 |17:00 | 16:21
3]08:37 [08:07 |07:12 | 07:01 ]05:14 | 05:52 | 06:42 107:26 | 08:16
116:29  |17:19 | 18:11 | 20:05 |21:52  |21:17 | 20:14 ]16:59 | 16:20
4108:37 |08:06 |07:10 | 06:59 ]05:15 | 05:54 | 06:44 |o7:28 | 08:18
]16:31  |17:21 | 18:13 | 20:06 |21:51  |21:15 | 20:11 |16:57 | 16:20
5]08:37 |08:04 |07:08 | 06:57 ]05:15 | 05:55 | 06:46 ]07:30 | 08:19
116:32  |17:23 | 18:14 | 20:08 |21:51 | 21:14 | 20:09 ]16:55 | 16:19
6]08:36 |08:02 |07:06 |06:55 ]05:16 | 05:57 | 06:47 |07:31 | 08:20
116:33  |17:25 | 18:16 | 20:10 ]21:50  |21:12 | 20:07 16:53 | 16:19
7108:36 |08:01 [07:04 | 06:52 105:17 | 05:59 | 06:49 |07:33 | 08:22
|16:34  |17:26 | 18:18 | 20:12 ]21:50  |21:10 | 20:05 |16:52 | 16:18
8]08:36 |07:59 |07:01 | 06:50 ]05:18 | 06:00 | 06:51 |07:35 | 08:23
116:36  |17:28 | 18:20  |20:13 |21:49  |21:08 | 20:02 16:50 | 16:18
9]08:35 |07:57 |06:59 | 06:48 105:19 | 06:02 | 06:52 |07:37 | 08:24
116:37  |17:30 | 18:21 | 20:15 | 21:48 | 21:06 | 20:00 | 16:48 | 16:18
10| 08:35 | 07:55 06:57 | 06:45 ]05:20 | 06:03 | 06:54 |07:39 | 08:25
|116:38 | 17:32 8:23  |20:17 |21:48  |21:05 | 19:58 |16:47 | 16:18
11]08:3¢ | 07:53 6:55 | 06:43 ]05:21 | 06:05 | 06:55 |07:40 | 08:26
| 16:40 | 17:34 8:25 | 20:18 |21:47  |21:03 | 19:55 |16:45 | 16:17
12 08:33 | 07:52 6:52 | 06:41 ]05:22 | 06:07 | 06:57 |o7:42 | 08:27
|16:41 | 17:36 8:27 | 20:20 |21:46  |21:01 | 19:53 |116:43 | 16:17
13]08:33 | 07:50 6:50 | 06:39 ]05:23 | 06:08 | 06:59 |07:44 | 08:28
| 16:43 | 17:38 8:28 | 20:22 |21:45 | 20:59 | 19:51 |16:42 | 16:17
14| 08:32 | 07:48 6:48 | 06:37 ]05:24 | 06:10 | 07:00 |07:46 | 08:29
| 16:44 | 17:40 8:30 | 20:24 |21:44 | 20:57 | 19:48 |16:40 | 16:17
15]08:31 | 07:46 6:45 | 06:34 105:26  |06:11 | 07:02 | 07:47 | 08:30
| 16:46 | 17:41 8:32 | 20:25 |21:43 | 20:55 | 19:46 116:39 | 16:17
16| 08:30 | 07:44 6:43 | 06:32 ]05:27 | 06:13 | 07:04 |07:49 | 08:31
|16:47 | 17:43 8:34 | 20:27 |21:42  |20:53 | 19:44 116:38 | 16:17
17| 08:29 | 07:42 6:41 | 06:30 ]05:28 | 06:15 | 07:05 |07:51 | 08:32
| 16:49 | 17:45 8:35 | 20:29 |21:41 | 20:51 | 19:41 ]16:36 | 16:18
18 08:28 | 07:40 6:38 | 06:28 ]05:29 | 06:16 | 07:07 |07:53 | 08:33
|16:51 | 17:47 8:37  |20:30 |21:40 | 20:49 | 19:39 116:35 | 16:18
19| 08:27 | 07:38 6:36 | 06:26 ]05:31  |06:18 | 07:08 |07:54 | 08:33
|16:52 | 17:49 8:39 | 20:32 121:39 | 20:47 | 19:37 |16:34 | 16:18
6:34 | 06:24 ]05:32  |06:19 | 07:10 |07:56 | 08:34
|16:54 | 17:51 8:41 | 20:34 121:38 | 20:44 | 19:34 116:32 | 16:18
21|08:25 | 07:34 6:32 | 06:21 105:33  |06:21 | 07:12 |07:58 | 08:35
| 16:56 | 17:52 8:42 | 20:36 121:37 | 20:42 | 19:32 116:31 | 16:19

22| 08:24 | 07:32
|16:57 | 17:54
23]08:23 | 07:30
]16:59 | 17:56
240822 | 07:28
|17:01 | 17:58
25]108:20 | 07:25
]17:03 | 18:00
2608:19 | 07:23
|17:04 | 18:02
27| 08:18 | 07:21
]17:06 | 18:03
2808:16 | 07:19

6:29 | 06:19
8:44 | 20:37
6:27 | 06:17
8:46 | 20:39
6:25 | 06:15
8:48 | 20:41
6:22 | 06:13
8:49 | 20:42
6:20 | 06:11
8:51 | 20:44
6:18 | 06:09
8:53 | 20:46
6:15 | 06:07

]05:35  |06:23 | 07:13
]21:35 | 20:40 | 19:30
]05:36 | 06:24 | 07:15
]21:3¢  |20:38 | 19:27
105:37 | 06:26 | 07:17
121:33  |20:36 | 19:25
]05:39  |06:28 | 07:18
]21:31  |20:34 | 19:23
]05:40 | 06:29 | 07:20
]21:30  |20:32 | 19:20
]05:42  |06:31 | 07:22
|21:28  |20:29 | 19:18
]05:43  |06:33 | 07:23

|07:59 | 08:35
116:30 | 16:19
]08:01 | 08:36
116:29 | 16:20
]08:03 | 08:36
16:28 | 16:20
| 08:04 | 08:36
|16:27 | 16:21
] 08:06 | 08:37
116:26 | 16:22
| 08:07 | 08:37
116:25 | 16:23

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
20|08:26 | 07:36 |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| | 08:09 | 08:37
|
|
|
|

| 17:08 | 18:05 8:54 | 20:47 |21:27 | 20:27 | 19:16 116:24 | 16:23
29]08:15 | 7:13 | 06:05 | 05:45 | 06:38 | 07:25 |08:11 | 08:37
117:10 | 9:56 | 20:49 |21:25 | 20:25 | 19:13 116:23 | 16:24
30]08:13 | 7:11 | 06:03 |05:46 | 06:36 | 07:27 |08:12 | 08:37
|17:12 | | 19:58 | 20:51 |21:24 | 20:23 | 19:11 116:22 | 16:25
31]08:12 | 107:08 | | 05:48 | 06:37 | | | 08:37
117:13 | 120:00 | |21:22 | 2021 | | | 16:26
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 502 | 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 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 20062024 11:00/14  WINAPRO w
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Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: E44 441389 - ENERCON E-40/6.44 600 44.0 !0! NH: 78,0 m (Ges:100,0 m) (5)
Annahmen fur 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 1Juni
1]08:37 | 08:10 | 07:17 | 07:06 07:35-07:47/12 | 05:16
116:27 | 17:15 | 18:07 | 20:01 | 21:38
2108:37 ]08:09 |07:15 | 07:04 07:34-07:46/12 ] 05:15
|16:28 | 17:17 | 18:09 | 20:03 | 21:40
3108:37 |08:07 |07:12 ] 07:01 07:34-07:46/12 | 05:14
116:29 | 17:19 | 18:11 | 20:05 | 21:41
4] 08:37 | 08:06 | 07:10 | 06:59 07:34-07:46/12 06:27-06:33/6 | 05:13
116:31 | 17:21 | 18:12 | 20:06 | 21:42
5] 08:37 | 08:04 | 07:08 | 06:57 07:35-07:45/10 06:25-06:34/9 | 05:12
116:32 | 17:23 | 18:14 | 20:08 | 21:43
6] 08:36 | 08:02 | 07:06 | 06:55 07:35-07:43/8 06:25-06:36/11 | 05:12
116:33 | 17:25 | 18:16 | 20:10 | 21:01 | 21:44
7108:36 | 08:01 | 07:04 | 06:52 ] 05:50 06:24-06:36/12 | 05:11
116:34 | 17:26 | 18:18 | 20:12 | 21:02 | 21:45
8]08:36 | 07:59 | 07:01 | 06:50 | 05:48 06:23-06:36/13 | 05:11
116:36 | 17:28 | 18:20 | 20:13 | 21:45
9108:35 | 07:57 | 06:59 | 06:48 06:23-06:37/14 | 05:10
116:37 | 17:30 | 18:21 | 20:15 | 21: | 21:46
10]08:35 | 07:55 | 06:57 | 06:45 | 05:45 06:23-06:36/13 | 05:10
116:38 | 17:32 | 18:23 | 20:17 | 21: | 21:47
1108:34 | 07:53 | 06:55 | 06:43 | 05:43 06:23-06:37/14 | 05:09
116:40 | 17:34 | 18:25 | 20:18 | 21: | 21:48
12108:33 | 07:52 | 06:52 | 06:41 | 05:41 06:23-06:36/13 | 05:09
|16:41 | 17:36 | 18:27 | 20:20 | 21: | 21:49
13]08:33 | 07:50 | 06:50 | 06:39 ] 05:40 06:24-06:36/12 | 05:09
116:43 | 17:38 | 18:28 | 20:22 | 21: | 21:49
14 | 08:32 | 07:48 | 06:48 07:18-07:25/7 | 06:37 | 05:: 06:25-06:34/9 | 05:09
| 16:44 | 17:39 | 18:30 | 20:24 | 21: | 21:50
15| 08:31 | 07:46 | 06:45 07:15-07:26/11 | 06:34 ] 05:36 06:27-06:33/6 | 05:08
|16:46 | 17:41 | 18:32 | 20:25 | 21: | 21:50
16 | 08:30 | 07:44 | 06:43 07:15-07:27/12 | 06:32 07:01-07:05/4 | 05: | 05:08
|16:47 | 17:43 | 18:34 | 20:27 | 21: | 21:51
17108:29 | 07:42 | 06:41 07:14-07:27/13 |06:30 06:59-07:07/8 | 05: ] 05:08
116:49 | 17:45 | 18:35 | 20:29 | 21: | 21:51
18 | 08:28 | 07:40 | 06:38 07:13-07:26/13 | 06:28 06:57-07:08/11 | 05: | 05:08
|16:51 | 17:47 | 18:37 | 20:30 | 21: | 21:52
19 | 08:27 | 07:38 | 06:36 07:14-07:26/12 | 06:26 06:57-07:09/12 | 05: | 05:08
|16:52 | 17:49 | 18:39 | 20:32 | 21: | 21:52
20 | 08:26 | 07:36 | 06:34 07:15-07:25/10 | 06:23 06:56-07:09/13 | 0! | 05:08
|16:54 | 17:51 | 18:41 | 20:34 | 21: | 21:52
21]08:25 | 07:34 | 06:31 07:15-07:22/7 | 06:21 06:56-07:09/13 : | 05:08
|16:56 | 17:52 | 18:42 | 20:35 | 21:53
22| 08:24 | 07:32 | 06:29 | 06:19 06:56-07:08/12 | 05:09
|16:57 | 17:54 | 18:44 | 20:37 | 21:53
23] 08:23 | 07:30 | 06:27 | 06:17 06:57-07:07/10 | 05:09
116:59 | 17:56 | 18:46 | 20:39 | 21:53
2408:22 | 07:28 | 06:25 | 06:15 06:58-07:05/7 | 05:09
117:01 | 17:58 | 18:48 | 20:41 | 21:53
25]08:20 | 07:25 | 06:22 | 06:13 | 05:09
117:03  ]18:00 | 18:49 | 20:42 | 21:53
26]08:19 | 07:23 | 06:20 ] 06:11 ] 05:10
|17:04 | 18:02 | 18:51 | 20:44 | 21:53
27108:18 | 07:21 | 06:18 | 06:09 ] 05:10
|17:06 ] 18:03 | 18:53 | 20:46 | 21:53
2808:16 | 07:19 | 06:15 | 06:07 ] 05:11
|17:08 | 18:05 | 18:54 | 20:47 | 21:53
29]08:15 | | 07:13 | 06:05 ] 05:11
117:10 | | 19:56 | 20:49 | 21:53
30]08:13 | | 07:11 07:39-07:43/4 | 06:03 ] 05:12
|17:12 | | 19:58 | 20:51 | 21:53
31]08:12 | | 07:08 07:37-07:46/9 | |
117:13 | | 20:00 | |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 499
Anzahl Minuten mit Schatten 0 0 98 156 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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: E44 441389 - ENERCON E-40/6.44 600 44.0 !0! NH: 78,0 m (Ges:100,0 m) (5)
Annahmen fur 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 |NovembefDezember
1]05:12 ] 05:49 06:34-06:46/12 | 06:39 |07:28 | 07:22 | 08:13
| 21:52 | 21:20 | 20:18 119:09 | 17:02 | 16:22
2]05:13 | 05:51 06:33-06:46/13 | 06:41 107:30 | 07:24 | 08:15
| 21:52 | 21:19 | 20:16 ]19:06 | 17:00 | 16:21
3]05:14 | 05:52 06:33-06:47/14 | 06:42 | 07:32 | 07:26 | 08:16
| 21:52 | 21:17 | 20:14 ]19:04 | 16:59 | 16:20
4]05:15 | 05:54 06:33-06:46/13 | 06:44 107:33 | 07:28 | 08:18
| 21:51 | 21:15 | 20:11 ]19:02 | 16:57 | 16:20
5] 05:15 ] 05:55 06:33-06:46/13 | 06:46 |07:35 | 07:29 | 08:19
| 21:51 | 21:14 | 20:09 |18:59 | 16:55 | 16:19
6] 05:16 | 05:57 06:33-06:45/12 | 06:47 07:31-07:39/8 | 07:37 | 07:31 | 08:20
| 21:50 | 21:12 | 20:07 |18:57 | 16:53 | 16:19
71 05:17 | 05:58 06:34-06:45/11 | 06:49 07:30-07:40/10 |07:38 | 07:33 | 08:22
| 21:50 | 21:10 | 20:05 |18:55 | 16:51 | 16:18
8] 05:18 | 06:00 06:35-06:43/8 | 06:50 07:28-07:40/12 | 07:40 | 07:35 | 08:23
| 21:49 | 21:08 | 20:02 |18:52 | 16:50 | 16:18
9] 05:19 | 06:02 06:38-06:41/3 | 06:52 07:28-07:40/12 | 07:42 | 07:37 | 08:24
| 21:48 | 21:06 | 20:00 |18:50 | 16:48 | 16:18
10 | 05:20 | 06:03 | 06:54 07:27-07:39/12 | 07:43 | 07:38 | 08:25
| 21:48 | 21:04 | 19:58 | 18:48 | 16:47 | 16:18
11| 05:21 | 06:05 | 06:55 07:28-07:39/11 | 07:45 | 07:40 | 08:26
| 21:47 | 21:03 | 19:55 |18:46 | 16:45 | 16:17
12 | 05:22 | 06:06 | 06:57 07:29-07:38/9 | 07:47 | 07:42 | 08:27
| 21:46 | 21:01 | 19:53 |18:44 | 16:43 | 16:17
13| 05:23 | 06:08 | 06:59 07:30-07:35/5 | 07:49 | 07:44 | 08:28
| 21:45 | 20:59 | 19:51 |18:41 | 16:42 | 16:17
14 | 05:24 | 06:10 | 07:00 |07:50 | 07:46 | 08:29
| 21:44 | 20:57 | 19:48 |18:39 | 16:40 | 16:17
15 | 05:26 ] 06:11 | 07:02 |07:52 | 07:47 | 08:30
| 21:43 | 20:55 | 19:46 |18:37 | 16:39 | 16:17
16 | 05:27 | 06:13 | 07:04 |07:54 | 07:49 | 08:31
| 21:42 | 20:53 | 19:44 |18:35 | 16:38 | 16:17
17 | 05:28 ] 06:15 | 07:05 |07:56 | 07:51 | 08:32
| 21:41 | 20:51 | 19:41 ]18:33 | 16:36 | 16:18
18 | 05:29 | 06:16 07:07-07:09/2 | 07:07 |07:57 | 07:53 | 08:32
| 21:40 | 20:49 | 19:39 ]18:30 | 16:35 | 16:18
19 | 05:31 | 06:18 07:03-07:11/8 | 07:08 |07:59 | 07:54 | 08:33
| 21:39 | 20:46 | 19:37 | 18:28 | 16:34 | 16:18
20 | 05:32 ] 06:19 07:02-07:13/11 | 07:10 ]08:01 | 07:56 | 08:34
| 21:38 | 20:44 | 19:34 |18:26 | 16:32 | 16:18
21 ] 05:33 | 06:21 07:01-07:13/12 | 07:12 | 08:03 | 07:58 | 08:34
| 21:37 | 20:42 | 19:32 |18:24 | 16:31 | 16:19
22 | 05:35 | 06:23 07:01-07:13/12 | 07:13 08:02-08:07/5 | 08:04 | 07:59 | 08:35
| 21:35 | 20:40 | 19:30 |18:22 | 16:30 | 16:19
23] 05:36 | 06:24 07:00-07:13/13 | 07:15 07:59-08:08/9 | 08:06 | 08:01 | 08:35
| 21:34 | 20:38 | 19:27 ]18:20 | 16:29 | 16:20
24 | 05:37 | 06:26 07:00-07:12/12 | 07:17 07:58-08:09/11 | 08:08 | 08:03 | 08:36
| 21:33 | 20:36 | 19:25 |18:18 | 16:28 | 16:20
25 ] 05:39 | 06:28 07:00-07:11/11 | 07:18 07:56-08:09/13 | 07:10 | 08:04 | 08:36
| 21:31 | 20:34 | 19:22 |17:16 | 16:27 | 16:21
26 | 05:40 | 06:29 07:02-07:10/8 | 07:20 07:56-08:09/13 | 07:11 | 08:06 | 08:37
| 21:30 | 20:32 | 19:20 |17:14 | 16:26 | 16:22
27 | 05:42 | 06:31 07:03-07:06/3 | 07:22 07:56-08:09/13 | 07:13 | 08:07 | 08:37
| 21:28 | 20:29 | 19:18 |17:12 | 16:25 | 16:22
28 | 05:43 06:38-06:42/4 | 06:33 | 07:23 07:56-08:07/11 | 07:15 | 08:09 | 08:37
| 21:27 | 20:27 | 19:15 |17:10 | 16:24 | 16:23
29 | 05:45 06:36-06:44/8 | 06:34 | 07:25 07:57-08:06/9 | 07:17 | 08:10 | 08:37
| 21:25 | 20:25 | 19:13 |17:08 | 16:23 | 16:24
30 | 05:46 06:35-06:45/10 | 06:36 | 07:27 08:00-08:02/2 | 07:19 | 08:12 | 08:37
| 21:24 | 20:23 | 19:11 |17:06 | 16:22 | 16:25
31| 05:48 06:35-06:46/11 | 06:37 | |07:20 | | 08:37
| 21:22 | 20:20 | |17:04 | | 16:26

Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 33 191 165 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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: E44 441390 - ENERCON E-40/6.44 600 44.0 !0! NH: 70,5 m (Ges:92,5 m) (2)
Annahmen fur 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]08:37 09:46-10:09/23 | 08:10 08:53-09:09/16 | 07:17 08:49-09:29/40 | 07:06 | 06:01 | 05:16
| 16:27 | 17:15 09:16-09:39/23 | 18:07 ]20:01 | 20:52 | 21:38
2] 08:37 09:46-10:09/23 | 08:09 08:52-09:09/17 | 07:15 08:48-09:30/42 | 07:04 | 05:59 | 05:15
| 16:28 | 18:09 ] 20:03 | 20:54 | 21:40
3] 08:37 09:46-10:09/23 . 08:51-09:10/19 | 07:12 08:48-09:30/42 | 07:01 | 05:57 | 05:14
| 16:30 | 17:19 09:14-09:40/26 | 18:11 ] 20:05 | 20:56 | 21:41
4] 08:37 09:47-10:10/23 | 07:10 08:47-09:31/44 | 06:59 | 05:55 | 05:13
| 16:31 | 18:13 | 20:06 | 20:57 | 21:42
5 08:37 09:48-10:11/23 | 07:08 08:46-09:30/44 | 06:57 | 05:53 | 05:13
| 16:32 | 18:14 | 20:08 | 20:59 | 21:43
6] 08:36 09:48-10:11/23 : 08:52-09:11/19 | 07:06 08:46-09:30/44 | 06:55 | 05:52 | 05:12
| 16:33 | 17:25 09:13-09:42/29 | 18:16 | 20:10 | 21:01 | 21:44
7]08:36 09:48-10:12/24 | 08:01 08:52-09:12/20 | 07:04 08:46-09:30/44 | 06:52 | 05:50 | 05:11
| 16:34 | 17:26 09:13-09:42/29 | 18:18 120:12 | 21:02 | 21:45
8] 08:36 09:49-10:12/23 | 07:59 08:52-09:42/50 | 07:01 08:45-09:29/44 | 06:50 | 05:48 | 05:11
| 16:36 | 17:28 | 18:20 120:13 | 21:04 | 21:45
9] 08:35 09:49-10:12/23 | 07:57 08:53-09:42/49 | 06:59 08:45-09:29/44 | 06:48 | 05:46 | 05:10
| 16:37 | 17:30 | 18:21 |20:15 | 21:06 | 21:46
10 | 08:35 09:50-10:13/23 | 07:55 08:53-09:42/49 | 06:57 08:46-09:28/42 | 06:46 | 05:45 | 05:10
| 16:38 | 17:32 | 18:23 120:17 | 21:07 | 21:47
11 ] 08:34 09:50-10:13/23 | 07:53 08:50-09:42/52 | 06:55 08:46-09:28/42 | 06:43 | 05:43 | 05:09
| 16:40 | 17:34 | 18:25 |20:18 | 21:09 | 21:48
12 | 08:33 09:51-10:13/22 | 07:52 08:48-09:41/53 | 06:52 08:46-09:26/40 | 06:41 | 05:41 | 05:09
| 16:41 | 17:36 | 18:27 120:20 | 21:10 | 21:49
13 ] 08:33 09:51-10:13/22 | 07:50 08:46-09:41/55 | 06:50 08:46-09:25/39 | 06:39 | 05:40 | 05:09
| 16:43 | 17:38 | 18:28 |20:22 | 21:12 | 21:49
14 | 08:32 09:52-10:13/21 | 07:48 08:45-09:40/55 | 06:48 08:47-09:24/37 | 06:37 | 05:38 | 05:09
| 16:44 | 17:40 | 18:30 |20:24 | 21:14 | 21:50
151 08:31 09:53-10:13/20 | 07:46 08:44-09:39/55 | 06:45 08:47-09:22/35 | 06:34 | 05:36 | 05:08
| 16:46 | 17:41 | 18:32 |20:25 | 21:15 | 21:50
16 | 08:30 09:53-10:12/19 | 07:44 08:43-09:38/55 | 06:43 08:49-09:21/32 | 06:32 | 05:35 | 05:08
| 16:47 | 17:43 | 18:34 120:27 | 21:17 | 2151
17 1 08:29 09:55-10:12/17 | 07:42 08:43-09:36/53 | 06:41 08:50-09:19/29 | 06:30 | 05:33 | 05:08
| 16:49 | 18:35 |20:29 | 21:18 | 21:51
18 | 08:28 09:56-10:12/16 : 08:43-09:18/35 | 06:38 08:51-09:16/25 | 06:28 | 05:32 | 05:08
| 16:51 | 18:37 120:30 | 21:20 | 21:52
19 ] 08:27 09:57-10:11/14 | 06:36 08:54-09:13/19 | 06:26 | 05:31 | 05:08
| 16:52 | 18:39 120:32 | 21:21 | 21:52
20 | 08:26 09:58-10:09/11 | 06:34 08:59-09:08/9 | 06:24 | 05:29 | 05:08
| 16:54 | 18:41 120:34 | 21:223 | 21:52
21]08:25 10:01-10:07/6 | 07:34 08:43-09:17/34 | 06:32 | 06:21 | 05:28 | 05:08
| 16:56 | 17:53 | 18:42 |20:35 | 21:24 | 21:53
22| 08:24 | 07:32 08:43-09:21/38 | 06:29 ]06:19 | 05:26 | 05:09
| 16:57 | 17:54 | 18:44 120:37 | 21:226 | 21:53
23] 08:23 | 07:30 08:44-09:23/39 | 06:27 | 06:17 | 05:25 | 05:09
| 16:59 | 17:56 | 18:46 120:39 | 21:27 | 21:53
24 | 08:22 | 07:28 08:43-09:24/41 | 06:25 ] 06:15 | 05:24 | 05:09
| 17:01 | 17:58 | 18:48 |20:41 | 21:28 | 21:53
25 ] 08:20 | 07:25 08:44-09:26/42 | 06:22 | 06:13 | 05:23 | 05:09
| 17:03 | 18:00 | 18:49 |20:42 | 21:30 | 21:53
26 | 08:19 | 07:23 08:45-09:27/42 | 06:20 ]06:11 | 05:22 | 05:10
| 17:04 | 18:02 | 18:51 |20:44 | 21:31 | 21:53
271 08:18 | 07:21 08:47-09:29/42 | 06:18 | 06:09 | 05:20 | 05:10
| 17:06 | 18:03 | 18:53 | 20:46 | 21:32 | 21:53
28 | 08:16 09:22-09:30/8 | 07:19 08:50-09:30/40 | 06:15 | 06:07 | 05:19 | 05:11
| 17:08 | 18:05 | 18:54 | 20:47 | 21:34 | 21:53
29 | 08:15 08:57-09:04/7 | | 07:13 | 06:05 | 05:18 | 05:11
| 17:10 09:20-09:34/14 | | 19:56 |20:49 | 21:35 | 21:53
30 | 08:13 08:55-09:06/11 | | 07:11 | 06:03 | 05:17 | 05:12
| 17:12 09:18-09:35/17 | | 19:58 |20:51 | 21:36 | 21:53
31]08:12 08:53-09:07/14 | | 07:08 | 105:16 |
| 17:13 09:16-09:37/21 | | 20:00 | 121:37 |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 499
Anzahl Minuten mit Schatten 514 1277 737 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 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 20062024 11:00/17  WINAPRO w

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

engineering@noxt.de - 25. Juni 2024 I emgmeeﬂmg



G Kalender GB pro WEA Seite 115 von 139 Bericht NE-B-130018 Rev. 1

Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: E44 441390 - ENERCON E-40/6.44 600 44.0 !0! NH: 70,5 m (Ges:92,5 m) (2)
Annahmen fur 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]05:13 | 05:49 | 06:39 | 07:28 09:25-10:05/40 | 07:22 08:23-09:12/49 | 08:13 09:32-09:55/23
|21:52 | 21:20 | 20:18 | 19:09 | 17:02 | 16:22
2]05:13 | 05:51 | 06:41 | 07:30 09:24-10:06/42 4 08:22-09:12/50 | 08:15 09:32-09:55/23
|21:52  |21:19 | 20:16 | 19:06 :00 | 16:21
3]05:14 | 05:52 | 06:42 | 07:32 09:24-10:06/42 08:22-09:12/50 | 08:16 09:33-09:56/23
|21:52 | 21:17 | 20:14 | 19:04 | 16:20
4] 05:15 | 05:54 | 06:44 | 07:33 09:23-10:07/44 08:21-08:41/20 | 08:18 09:33-09:56/23
| 21:51 | 21:15 | 20:11 | 19:02 08:43-09:12/29 | 16:20
5] 05:16 | 05:55 | 06:46 | 07:35 09:22-10:06/44 08:21-08:41/20 | 08:19 09:34-09:57/23
|21:51 | 21:14 | 20:09 | 18:59 08:43-09:12/29 | 16:19
6] 05:16 | 05:57 | 06:47 | 07:37 09:22-10:06/44 08:22-08:41/19 | 08:20 09:34-09:57/23
| 21:50 | 21:12 | 20:07 | 18:57 08:44-09:12/28 | 16:19
7] 05:17 | 05:59 | 06:49 | 07:38 09:22-10:06/44 08:22-08:41/19 | 08:22 09:34-09:57/23
|21:50 | 21:10 | 20:05 | 18:55 08:44-09:11/27 | 16:18
8] 05:18 | 06:00 | 06:51 | 07:40 09:22-10:06/44 08:22-08:41/19 | 08:23 09:35-09:58/23
| 21:49 | 21:08 | 20:02 | 18:53 08:45-09:11/26 | 16:18
9] 05:19 | 06:02 | 06:52 | 07:42 09:21-10:05/44 08:23-08:40/17 | 08:24 09:35-09:58/23
|21:48  |21:06 | 20:00 | 18:50 08:46-09:10/24 | 16:18
10 | 05:20 | 06:03 | 06:54 | 07:43 09:22-10:05/43 08:24-08:40/16 | 08:25 09:35-09:58/23
| 21:48 | 21:04 | 19:58 | 18:48 08:47-09:09/22 | 16:18
11 ] 05:21 | 06:05 | 06:55 | 07:45 09:22-10:04/42 08:25-08:39/14 | 08:26 09:36-09:59/23
|21:47  |21:03 | 19:55 | 18:46 08:48-09:08/20 | 16:17
12 | 05:22 | 06:07 | 06:57 | 07:47 09:23-10:04/41 08:27-08:38/11 | 08:27 09:36-09:59/23
| 21:46 | 21:01 | 19:53 | 18:44 08:50-09:07/17 | 16:17
13 ] 05:23 | 06:08 | 06:59 | 07:49 09:22-10:02/40 08:29-08:36/7 | 08:28 09:37-09:59/22
|21:45 | 20:59 | 19:51 | 18:41 08:52-09:05/13 | 16:17
14 | 05:24 | 06:10 | 07:00 | 07:50 09:21-10:01/40 08:55-09:03/8 | 08:29 09:37-10:00/23
| 21:44 | 20:57 | 19:48 | 18:39 | 16:17
15| 05:26 | 06:11 | 07:02 | 07:52 09:19-10:00/41 | 08:30 09:38-10:00/22
121:43 | 20:55 | 19:46 | 18:37 | 16:17
16 | 05:27 | 06:13 | 07:04 | 07:54 09:17-09:59/42 | 08:31 09:39-10:01/22
|21:42 | 20:53 | 19:44 | 18:35 | 16:17
17 ] 05:28 | 06:15 | 07:05 | 07:56 09:16-09:58/42 | 08:32 09:39-10:01/22
|21:41 | 20:51 | 19:41 | 18:33 | 16:18
18 | 05:29 | 06:16 | 07:07 | 07:57 09:15-09:56/41 | 08:32 09:39-10:01/22
1 21:40 | 20:49 | 19:39 | 18:30 | 16:18
19 | 05:31 | 06:18 | 07:08 | 07:59 09:14-09:53/39 | 08:33 09:40-10:02/22
121:39 | 20:47 | 19:37 | 18:28 | 16:18
20 | 05:32 | 06:20 | 07:10 | 08:01 09:13-09:50/37 | 08:34 09:41-10:03/22
|21:38 | 20:44 | 19:34 | 18:26 | 16:18
21 ] 05:33 | 06:21 | 07:12 | 08:03 09:13-09:46/33 09:37-09:43/6 | 08:34 09:41-10:03/22
121:37 | 20:42 | 19:32 | 18:24 | 16:19
22 | 05:35 | 06:23 | 07:13 | 08:04 09:13-09:47/34 09:35-09:46/11 | 08:35 09:42-10:03/21
121:35 | 20:40 | 19:30 | 18:22 | 16:19
23] 05:36 | 06:24 | 07:15 09:46-09:47/1 | 08:06 09:13-09:48/35 09:33-09:47/14 | 08:35 09:42-10:04/22
|21:34 | 20:38 | 19:27 | 18:20 09:54-10:01/7 | 16:20
24 | 05:37 | 06:26 | 07:17 09:39-09:55/16 | 08:08 09:13-09:48/35 09:33-09:49/16 | 08:36 09:42-10:04/22
121:33 | 20:36 | 19:25 | 18:18 09:50-10:05/15 | 16:20
25 ] 05:39 | 06:28 | 07:18 09:35-09:57/22 | 07:10 08:14-09:07/53 09:33-09:50/17 | 08:36 09:43-10:05/22
|21:31  ]20:34 | 19:23 |17:16 | 16:21
26 | 05:40 | 06:29 | 07:20 09:33-10:00/27 | 07:11 08:14-09:09/55 09:33-09:51/18 | 08:37 09:43-10:05/22
121:30  |20:32 | 19:20 | 17:14 | 16:22
27 | 05:42 | 06:31 | 07:22 09:31-10:02/31 | 07:13 08:14-09:09/55 09:32-09:52/20 | 08:37 09:43-10:06/23
|21:28  ]20:29 | 19:18 | 17:12 | 16:23
28 | 05:43 | 06:33 | 07:23 09:29-10:02/33 | 07:15 08:15-09:10/55 09:32-09:53/21 | 08:37 09:44-10:06/22
|21:27 | 20:27 | 19:16 | 17:10 | 16:23
29 | 05:45 | 06:34 | 07:25 09:28-10:04/36 | 07:17 08:16-09:11/55 09:32-09:54/22 | 08:37 09:44-10:07/23
|21:25  ]20:25 | 19:13 | 17:08 | 16:24
30 | 05:46 | 06:36 | 07:27 09:27-10:05/38 | 07:19 08:18-09:11/53 09:32-09:54/22 | 08:37 09:45-10:07/22
|21:24 | 20:23 | 19:11 | 17:06 | 16:25
31| 05:48 | 06:37 | | 07:20 08:20-09:12/52 | 08:37 09:45-10:08/23
|21:22 | 20220 | | 17:04 | 16:26
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 243
Anzahl Minuten mit Schatten 0 0 204 1373 721 697

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: E44 441391 - ENERCON E-40/6.44 600 44.0 !0! NH: 65,0 m (Ges:87,0 m) (6)
Annahmen fur 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 1uni
1108:37 | 08:10 ] 07:17 07:43-07:55/12 | 07:06 ] 06:01 | 05:16
|16:27 | 17:15 | 18:07 | 20:01 | 20:52 | 21:38
2]08:37 | 08:09 ] 07:15 07:42-07:56/14 | 07:04 | 05:59 | 05:15
|16:28  |17:17 | 18:09 | 20:03 | 20:54 | 21:40
3]08:37 | 08:07 | 07:12 07:42-07:56/14 | 07:01 ] 05:57 | 05:14
116:29 | 17:19 | 18:11 | 20:05 | 20:56 | 21:41
4108:37 | 08:06 ] 07:10 07:42-07:57/15 | 06:59 07:30-07:34/4 | 05:55 | 05:13
|16:31  |17:21 | 18:12 | 20:06 | 20:57 | 21:42
5]08:37 | 08:04 ] 07:08 07:41-07:55/14 | 06:57 07:27-07:37/10 |05:53 | 05:12
|16:32 | 17:23 | 18:14 | 20:08 | 20:59 | 21:43
6]08:36 | 08:02 ] 07:06 07:42-07:55/13 | 06:55 07:24-07:38/14 |05:52 | 05:12
116:33 | 17:25 | 18:16 | 20:10 |21:01 | 21:44
7108:36 | 08:01 08:28-08:36/8 | 07:04 07:43-07:54/11 |06:52 07:23-07:39/16 |05:50 | 05:11
|16:34 | 17:26 | 18:18 | 20:12 |21:02 | 21:45
8]08:36 | 07:59 08:27-08:38/11 |07:01 07:45-07:50/5 | 06:50 07:22-07:39/17 |05:48 | 05:11
|16:36 | 17:28 ] 18:20 | 20:13 |21:04 | 21:45
9]08:35 | 07:57 08:26-08:39/13 | 06:59 07:22-07:26/4 | 06:48 07:22-07:39/17 |05:46 | 05:10
|16:37 | 17:30 | 18:21 | 20:15 | 21:06 | 21:46

10 | 08:35 | 07:55 08:25-08:39/14
| 16:38 | 17:32

11]08:34 | 07:53 08:25-08:39/14
| 16:40 | 17:34

12 108:33 | 07:52 08:25-08:40/15
| 16:41 | 17:36

13]08:33 | 07:50 08:25-08:39/14
| 16:43 | 17:38

14108:32 | 07:48 08:26-08:39/13
| 16:44 | 17:40

15]08:31 | 07:46 08:27-08:38/11
| 16:46 | 17:41

16 | 08:30 | 07:44 08:28-08:36/8
| 16:47 | 17:43

17 108:29 | 07:42
| 16:49 | 17:45

18]08:28 | 07:40
| 16:51 | 17:47

19 |08:27 | 07:38
|16:52 | 17:49

| 06:57 07:20-07:28/8 | 06:45 07:21-07:38/17 | 05:45 | 05:10
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
20|08:26 | 07:36 |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

8:23 | 20:17 | 21:07 | 21:47
6:55 07:18-07:29/11 | 06:43 07:21-07:38/17 |05:43 | 05:09
8:25 | 20:18 |21:09 | 21:48
6:52 07:17-07:29/12 | 06:41 07:21-07:37/16 |05:41 | 05:09
8:27 | 20:20 |21:10 | 21:49
6:50 07:17-07:29/12 | 06:39 07:22-07:37/15 |05:40 | 05:09
8:28 | 20:22 |21:12 | 21:49
6:48 07:17-07:28/11 | 06:37 07:23-07:35/12 |05:38 | 05:09
8:30 | 20:24 | 21:14 | 21:50
6:45 07:17-07:26/9 | 06:34 07:24-07:32/8 | 05:36 | 05:08
8:32 | 20:25 | 21:15 | 21:50
6:43 07:19-07:24/5 | 06:32 | 05:35 | 05:08
8:34 | 20:27 | 21:17 | 2151
6:41 | 06:30 ] 05:33 | 05:08
8:35 | 20:29 | 21:18 | 21:51
6:38 07:05-07:11/6 | 06:28 | 05:32 | 05:08
8:37 | 20:30 |21:20 | 2152
6:36 07:03-07:13/10 | 06:26 ] 05:30 | 05:08
8:39 | 20:32 |21:21 | 21:52
6:34 07:00-07:15/15 | 06:23 | 05:29 | 05:08
8:41 | 20:34 | 21:23 | 21:52
6:32 06:57-07:14/17 | 06:21 | 05:28 | 05:08
8:42 | 20:35 | 21:24 | 21:53
6:29 06:55-07:15/20 | 06:19 | 05:26 | 05:09
8:44 | 20:37 | 21:26 | 21:53
6:27 06:52-07:15/23 | 06:17 ] 05:25 | 05:09
8:46 | 20:39 | 21:27 | 21:53
6:25 06:50-07:14/24 | 06:15 | 05:24 | 05:09
8:48 | 20:41 | 21:28 | 21:53
6:22 06:49-07:13/24 | 06:13 ] 05:23 | 05:09
8:49 | 20:42 |21:30 | 21:53
6:20 06:49-07:12/23 | 06:11 | 05:22 | 05:10
8:51 | 20:44 |21:31 | 21:53
6:18 06:48-07:09/21 | 06:09 ] 05:20 | 05:10
8:53 | 20:46 |21:32 | 21:53
6:15 06:48-07:04/16 | 06:07 ]05:19 | 05:11

|16:54 | 17:51
21|08:25 | 07:34
| 16:56 | 17:52
22| 08:24 | 07:32
|16:57 | 17:54
23]08:23 | 07:30
]16:59 | 17:56
240822 | 07:28
|17:01 | 17:58
25]108:20 | 07:25
]17:03 | 18:00
2608:19 | 07:23
|17:04 | 18:02
27| 08:18 | 07:21 07:49-07:51/2
]17:06 | 18:03
2808:16 | 07:19 07:45-07:55/10

| 17:08 | 18:05 8:54 | 20:47 |21:3¢ | 21:53
29 | 08:15 | 7:13 07:49-08:01/12 | 06:05 | 05:18 | 05:11

117:10 | 9:56 | 20:49 |21:35 | 21:53
30 | 08:13 | 7:11 07:50-07:59/9 | 06:03 | 05:17 | 05:12

|17:12 | | 19:58 | 20:51 121:36 | 21:53
31]08:12 | | 07:08 07:53-07:55/2 | 105:16 |

117:13 | | 20:00 | 121:37 |

Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 499
Anzahl Minuten mit Schatten 0 133 392 163 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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: E44 441391 - ENERCON E-40/6.44 600 44.0 !0! NH: 65,0 m (Ges:87,0 m) (6)
Annahmen fur 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]05:13 | 05:49 | 06:39 07:20-07:37/17 | 07:28 07:55-08:07/12 | 07:22 07:55-08:09/14 | 08:13
|21:52 | 21:20 | 20:18 | 19:09 | 17:02 | 16:22
2]05:13 | 05:51 | 06:41 07:20-07:37/17 | 07:30 07:55-08:07/12 | 07:24 07:56-08:08/12 | 08:15
|21:52 | 21:19 | 20:16 | 19:06 | 17:00 | 16:21
3]05:14 | 05:52 | 06:42 07:19-07:36/17 | 07:32 07:57-08:07/10 | 07:26 07:57-08:07/10 | 08:16
|21:52 | 21:17 | 20:14 | 19:04 | 16:59 | 16:20
4] 05:15 | 05:54 | 06:44 07:19-07:36/17 | 07:33 07:59-08:05/6 | 07:28 07:58-08:06/8 | 08:18
|21:51 | 21:15 | 20:11 | 19:02 | 16:57 | 16:20
5]05:15 | 05:55 | 06:46 07:20-07:36/16 | 07:35 | 07:29 ] 08:19
|21:51 | 21:14 | 20:09 | 18:59 | 16:55 | 16:19
6] 05:16 | 05:57 | 06:47 07:20-07:34/14 | 07:37 08:20-08:29/9 | 07:31 | 08:20
|21:50 | 21:12 | 20:07 | 18:57 | 16:53 | 16:19
7105:17 | 05:59 | 06:49 07:22-07:33/11 | 07:38 08:19-08:30/11 | 07:33 ] 08:22
|21:50 | 21:10 | 20:05 | 18:55 | 16:52 | 16:18
8] 05:18 | 06:00 | 06:51 07:23-07:29/6 | 07:40 08:18-08:31/13 | 07:35 | 08:23
| 21:49 | 21:08 | 20:02 | 18:53 | 16:50 | 16:18
905:19 | 06:02 | 06:52 | 07:42 08:16-08:31/15 | 07:37 | 08:24
| 21:48 | 21:06 | 20:00 | 18:50 | 16:48 | 16:18
101 05:20 | 06:03 | 06:54 | 07:43 08:16-08:31/15 | 07:38 | 08:25
| 21:48 | 21:04 | 19:58 | 18:48 | 16:47 | 16:18
11]05:221 | 06:05 | 06:55 | 07:45 08:16-08:30/14 | 07:40 ] 08:26
| 21:47 | 21:03 | 19:55 | 18:46 | 16:45 | 16:17
121 05:22 | 06:06 | 06:57 | 07:47 08:17-08:30/13 | 07:42 | 08:27
| 21:46 | 21:01 | 19:53 | 18:44 | 16:43 | 16:17
13]05:23 | 06:08 ] 06:59 07:41-07:50/9 | 07:49 08:17-08:28/11 | 07:44 | 08:28
|21:45 | 20:59 | 19:51 | 18:41 | 16:42 | 16:17
14 | 05:24 | 06:10 | 07:00 07:40-07:51/11 | 07:50 08:18-08:26/8 | 07:46 | 08:29
| 21:44 | 20:57 | 19:48 | 18:39 | 16:40 | 16:17
15 05:26 | 06:11 | 07:02 07:38-07:53/15 | 07:52 | 07:47 ] 08:30
|21:43 | 20:55 | 19:46 | 18:37 | 16:39 | 16:17
16 | 05:27 | 06:13 | 07:04 07:37-07:57/20 | 07:54 | 07:49 ] 08:31
| 21:42 | 20:53 | 19:44 | 18:35 | 16:38 | 16:17
171 05:28 | 06:15 | 07:05 07:36-07:59/23 | 07:56 | 07:51 ] 08:32
|21:41 | 20:51 | 19:41 | 18:33 | 16:36 | 16:18
18 05:29 | 06:16 | 07:07 07:37-08:00/23 | 07:57 | 07:53 | 08:32
| 21:40 | 20:49 | 19:39 | 18:30 | 16:35 | 16:18
1905:31 | 06:18 | 07:08 07:37-08:01/24 | 07:59 | 07:54 ] 08:33
121:39 | 20:47 | 19:37 | 18:28 | 16:34 | 16:18
20]05:32 | 06:19 | 07:10 07:37-08:00/23 | 08:01 | 07:56 | 08:34
|21:38 | 20:44 | 19:34 | 18:26 | 16:32 | 16:18
21 ] 05:33 | 06:21 | 07:12 07:40-08:00/20 | 08:03 | 07:58 | 08:34
121:37 | 20:42 | 19:32 | 18:24 | 16:31 | 16:19
22105:35 | 06:23 | 07:13 07:42-08:00/18 | 08:04 | 07:59 | 08:35
121:35 | 20:40 | 19:30 | 18:22 | 16:30 | 16:19
23] 05:36 | 06:24 | 07:15 07:42-07:59/17 | 08:06 | 08:01 | 08:35
|21:34 ] 20:38 | 19:27 | 18:20 | 16:29 | 16:20
24| 05:37 | 06:26 | 07:17 07:46-07:57/11 | 08:08 | 08:03 | 08:36
121:33 | 20:36 | 19:25 | 18:18 | 16:28 | 16:20
25 ] 05:39 | 06:28 | 07:18 07:47-07:54/7 | 07:10 08:01-08:05/4 | 08:04 | 08:36
]21:31 | 20:34 | 19:23 | 17:16 | 16:27 | 16:21
26]05:40 | 06:29 1 07:20 | 07:11 07:58-08:07/9 | 08:06 | 08:37
121:30 | 20:32 | 19:20 | 17:14 | 16:26 | 16:22
27 | 05:42 | 06:31 | 07:22 | 07:13 07:56-08:08/12 | 08:07 | 08:37
|21:28 | 20:29 | 19:18 |17:12 | 16:25 | 16:23
28 | 05:43 | 06:33 07:26-07:34/8 | 07:23 07:59-08:06/7 | 07:15 07:55-08:08/13 | 08:09 | 08:37
|21:27 | 20:27 | 19:16 | 17:10 | 16:24 | 16:23
29 | 05:45 | 06:34 07:24-07:36/12 | 07:25 07:57-08:08/11 | 07:17 07:55-08:09/14 | 08:10 | 08:37
|21:25 | 20:25 | 19:13 | 17:08 | 16:23 | 16:24
30 | 05:46 | 06:36 07:22-07:36/14 | 07:27 07:57-08:08/11 | 07:19 07:54-08:09/15 | 08:12 | 08:37
| 21:24 | 20:23 | 19:11 | 17:06 | 16:22 | 16:25
31| 05:48 | 06:37 07:21-07:37/16 | | 07:20 07:55-08:09/14 | | 08:37
|21:22 | 20:20 | | 17:04 | | 16:26
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 50 365 230 44 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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: E44 44788 - ENERCON E-40/6.44 600 44.0 0! NH: 78,0 m (Ges:100,0 m) (1)
Annahmen fur 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 [Marz  [April  |Mai 1uni 13uli JAugust | SeptembdOktober |NovembefDezember
110837 ]08:10 |07:17  |07:06 |06:01 | 05:16 | 05:12  |05:49  |06:39 | 07:28 | 07:22 | 08:13
|16:27  |17:15 | 18:07  |20:01  |20:52  |21:38  |21:52  |21:20  |20:18  [19:09 | 17:02 | 16:22
2]08:37 |08:09 |07:15 | 07:04 | ]05:13 | 05:51 | 06:41 |07:24 | 08:15
|16:28  [17:17 | 18:09 | 20:03 |21:52  |21:19 | 20:16 |17:00 | 16:21
3]08:37 [08:07 |07:12 | 07:01 ]05:14 | 05:52 | 06:42 107:26 | 08:16
116:29  |17:19 | 18:11 | 20:05 |21:52  |21:17 | 20:14 ]16:59 | 16:20
4108:37 |08:06 |07:10 | 06:59 ]05:15 | 05:54 | 06:44 |o7:28 | 08:18
]16:31  |17:21 | 18:12 | 20:06 |21:51  |21:15 | 20:11 |16:57 | 16:20
5]08:37 |08:04 |07:08 | 06:57 ]05:15 | 05:55 | 06:46 ]07:29 | 08:19
116:32  |17:23 | 18:14 | 20:08 |21:51 | 21:14 | 20:09 ]16:55 | 16:19
6]08:36 |08:02 |07:06 |06:55 ]05:16 | 05:57 | 06:47 |07:31 | 08:20
116:33  |17:25 | 18:16 | 20:10 ]21:50  |21:12 | 20:07 16:53 | 16:19
7108:36 |08:01 [07:04 | 06:52 ]05:17 | 05:58 | 06:49 |07:33 | 08:22
|16:34  |17:26 | 18:18 | 20:12 ]21:50  |21:10 | 20:05 |16:51 | 16:18
8]08:36 |07:59 |07:01 | 06:50 ]05:18 | 06:00 | 06:51 |07:35 | 08:23
116:36  |17:28 | 18:20  |20:13 |21:49  |21:08 | 20:02 16:50 | 16:18
9]08:35 |07:57 |06:59 | 06:48 105:19 | 06:02 | 06:52 |07:37 | 08:24
116:37  |17:30 | 18:21 | 20:15 | 21:48 | 21:06 | 20:00 | 16:48 | 16:18
10| 08:35 | 07:55 06:57 | 06:45 ]05:20 | 06:03 | 06:54 |07:38 | 08:25
|116:38 | 17:32 8:23  |20:17 |21:48  |21:04 | 19:58 |16:47 | 16:18
11]08:3¢ | 07:53 6:55 | 06:43 ]05:21 | 06:05 | 06:55 |07:40 | 08:26
| 16:40 | 17:34 8:25 | 20:18 |21:47  |21:03 | 19:55 |16:45 | 16:17
12 08:33 | 07:52 6:52 | 06:41 ]05:22 | 06:06 | 06:57 |o7:42 | 08:27
|16:41 | 17:36 8:27 | 20:20 |21:46  |21:01 | 19:53 |116:43 | 16:17
13]08:33 | 07:50 6:50 | 06:39 ]05:23 | 06:08 | 06:59 |07:44 | 08:28
| 16:43 | 17:38 8:28 | 20:22 |21:45 | 20:59 | 19:51 |16:42 | 16:17
14| 08:32 | 07:48 6:48 | 06:37 ]05:24 | 06:10 | 07:00 |07:46 | 08:29
| 16:44 | 17:39 8:30 | 20:24 |21:44 | 20:57 | 19:48 |16:40 | 16:17
15]08:31 | 07:46 6:45 | 06:34 105:26  |06:11 | 07:02 | 07:47 | 08:30
| 16:46 | 17:41 8:32 | 20:25 |21:43 | 20:55 | 19:46 116:39 | 16:17
16| 08:30 | 07:44 6:43 | 06:32 ]05:27 | 06:13 | 07:04 |07:49 | 08:31
|16:47 | 17:43 8:34 | 20:27 |21:42  |20:53 | 19:44 116:38 | 16:17
17| 08:29 | 07:42 6:41 | 06:30 ]05:28 | 06:15 | 07:05 |07:51 | 08:32
| 16:49 | 17:45 8:35 | 20:29 |21:41 | 20:51 | 19:41 ]16:36 | 16:18
18 08:28 | 07:40 6:38 | 06:28 ]05:29 | 06:16 | 07:07 |07:53 | 08:33
|16:51 | 17:47 8:37  |20:30 |21:40 | 20:49 | 19:39 116:35 | 16:18
19| 08:27 | 07:38 6:36 | 06:26 ]05:31  |06:18 | 07:08 |07:54 | 08:33
|16:52 | 17:49 8:39 | 20:32 121:39 | 20:47 | 19:37 |16:34 | 16:18
6:34 | 06:23 ]05:32  |06:19 | 07:10 |07:56 | 08:34
|16:54 | 17:51 8:41 | 20:34 121:38 | 20:44 | 19:34 116:32 | 16:18
21|08:25 | 07:34 6:32 | 06:21 105:33  |06:21 | 07:12 |07:58 | 08:34
| 16:56 | 17:52 8:42 | 20:35 121:37 | 20:42 | 19:32 116:31 | 16:19

22| 08:24 | 07:32
|16:57 | 17:54
23]08:23 | 07:30
]16:59 | 17:56
240822 | 07:28
|17:01 | 17:58
25]108:20 | 07:25
]17:03 | 18:00
2608:19 | 07:23
|17:04 | 18:02
27| 08:18 | 07:21
]17:06 | 18:03
2808:16 | 07:19

6:29 | 06:19
8:44 | 20:37
6:27 | 06:17
8:46 | 20:39
6:25 | 06:15
8:48 | 20:41
6:22 | 06:13
8:49 | 20:42
6:20 | 06:11
8:51 | 20:44
6:18 | 06:09
8:53 | 20:46
6:15 | 06:07

]05:35  |06:23 | 07:13
]21:35 | 20:40 | 19:30
]05:36 | 06:24 | 07:15
]21:3¢  |20:38 | 19:27
105:37 | 06:26 | 07:17
121:33  |20:36 | 19:25
]05:39  |06:28 | 07:18
]21:31  |20:34 | 19:23
]05:40 | 06:29 | 07:20
]21:30  |20:32 | 19:20
]05:42  |06:31 | 07:22
|21:28  |20:29 | 19:18
]05:43  |06:33 | 07:23

|07:59 | 08:35
116:30 | 16:19
]08:01 | 08:36
116:29 | 16:20
]08:03 | 08:36
16:28 | 16:20
| 08:04 | 08:36
|16:27 | 16:21
] 08:06 | 08:37
116:26 | 16:22
| 08:07 | 08:37
116:25 | 16:22

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
20|08:26 | 07:36 |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| | 08:09 | 08:37
|
|
|
|

| 17:08 | 18:05 8:54 | 20:47 |21:27 | 20:27 | 19:16 116:24 | 16:23
29]08:15 | 7:13 | 06:05 | 05:45 | 06:38 | 07:25 1 08:10 | 08:37
117:10 | 9:56 | 20:49 |21:25 | 20:25 | 19:13 116:23 | 16:24
30]08:13 | 7:11 | 06:03 |05:46 | 06:36 | 07:27 |08:12 | 08:37
|17:12 | | 19:58 | 20:51 |21:24 | 20:23 | 19:11 116:22 | 16:25
31]08:12 | 107:08 | | 05:48 | 06:37 | | | 08:37
117:13 | 120:00 | |21:22 | 20220 | | | 16:26
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 502 | 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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: E44 447892 - ENERCON E-40/6.44 600 44.0 !0! NH: 78,0 m (Ges:100,0 m) (4)
Annahmen fur 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 1Juni 13uli JAugust |SeptembdOktober | NovembefDezember
1108:37  [08:10 |07:17  |07:06 | 06:01 06:50-07:00/10 |05:16 06:02-06:18/16 | 05:12 06:06-06:24/18 | 05:49 06:54-07:16/22 |06:39 | 07:28 | 07:22 | 08:13
16:27 17:15 18:07 20:01 20:52 21:38 21:52 21:20 20:18 19:09 17:02 16:22
2] 08:37 07:15 | 07:04 [ 0559 06:49-07:03/14 |05:15 06:03-06:18/15 |05:13 06:06-06:25/19 |05:51 06:54-07:16/22 [06:41 |07:30  |07:24 | 08:15
16:28 18:09 20:03 20:54 21:40 21:52 21:19 20:16 19:06 17:00 16:21
308:37 07:12 07:01 05:57 06:47-07:04/17 | 05:14 06:02-06:17/15 05:14 06:07-06:25/18 | 05:52 06:54-07:16/22 | 06:42 07:32 07:26 08:16
16:29 18:11 20:05 20:56 21:41 21:52 21:17 20:14 19:04 16:59 16:20
4 08:37 07:10 06:59 05:55 06:46-07:05/19 | 05:13 06:01-06:17/16 05:15 06:06-06:24/18 | 05:54 06:54-07:16/22 | 06:44 07:33 07:28 08:18
16:31 18:12 20:06 20:57 21:42 21:51 21:15 20:11 19:02 16:57 16:20
5 08:37 07:08 06:57 05:53 06:45-07:05/20 | 05:12 06:02-06:18/16 05:15 06:07-06:25/18 | 05:55 06:54-07:16/22 | 06:46 07:35 07:29 08:19
16:32 18:14 20:08 20:59 21:43 21:51 21:14 20:09 18:59 16:55 16:19
6] 08:36 07:06 06:55 05:52 06:45-07:06/21 | 05:12 06:01-06:18/17 05:16 06:08-06:25/17 | 05:57 06:54-07:15/21 | 06:47 07:37 07:31 08:20
16:33 18:16 20:10 21:01 21:44 21:50 21:12 20:07 18:57 16:53 16:19
7 08:36 07:04 06:52 05:50 06:44-07:06/22 05:11 06:02-06:19/17 05:17 06:08-06:25/17 | 05:58 06:55-07:15/20 | 06:49 07:38 07:33 08:22
16:34 18:18 20:12 21:02 21:45 21:50 21:10 20:05 18:55 16:52 16:18
8108:36 07:01  [06:50 | 05:48 06:44-07:06/22 | 05:11 06:01-06:19/18 |05:18 06:09-06:25/16 |06:00 06:55-07:14/19 |06:51  [07:40 | 07:35 | 08:23
16:36 18:20 2013 | 21:04 21:45 21:49 21:08 20:02  [18:53 1650 | 16:18
9108:35 06:59 | 06:48 [ 05:46 06:44-07:06/22 |05:10 06:02-06:20/18 |05:19 06:09-06:25/16 |06:02 06:56-07:14/18 [06:52 | 07:42  |07:37 | 08:24
16:37 18:21 20:15 21:06 21:46 21:48 21:06 20:00 18:50 16:48 16:18
10 | 08:35 06:57 06:45 05:45 06:44-07:06/22 | 05:10 06:02-06:20/18 05:20 06:10-06:25/15 | 06:03 06:56-07:12/16 | 06:54 07:43 07:38 08:25
16:38 18:23 20:17 21:07 21:47 21:48 21:04 19:58 18:48 16:47 16:18
11]08:34 06:55 06:43 05:43 06:44-07:06/22 | 05:09 06:01-06:20/19 05:21 06:10-06:26/16 | 06:05 06:58-07:11/13 | 06:55 07:45 07:40 08:26
16:40 18:25 20:18 21:09 21:48 21:47 21:03 19:55 18:46 16:45 16:17
12| 08:33 06:52 06:41 05:41 06:44-07:06/22 | 05:09 06:02-06:20/18 05:22 06:11-06:26/15 | 06:06 07:00-07:08/8 06:57 07:47 07:42 08:27
16:41 18:27 20:20 21:10 21:49 21:46 21:01 19:53 18:44 16:43 16:17
13| 08:33 06:50 06:39 05:40 06:45-07:06/21 | 05:09 06:02-06:21/19 05:23 06:12-06:27/15 | 06:08 06:59 07:49 07:44 08:28
16:43 18:28 20:22 21:12 21:49 21:45 20:59 19:51 18:41 16:42 16:17
14 | 08:32 06:48 06:37 05:38 06:45-07:05/20 | 05:09 06:02-06:21/19 05:24 06:13-06:27/14 | 06:10 07:00 07:50 07:46 08:29
16:44 18:30 20:24 21:14 21:50 21:44 20:57 19:48 18:39 16:40 16:17
15 08:31 06:45 06:34 05:36 06:46-07:04/18 | 05:08 06:03-06:22/19 05:26 06:13-06:27/14 | 06:11 07:02 07:52 07:47 08:30
16:46 18:32 2025 | 21115 21:50 21:43 2055 19:46  |18:37  |16:39 | 16:17
16 | 08:30 06:43  [06:32 | 05:35 06:46-07:03/17 | 05:08 06:03-06:22/19 | 05:27 06:13-06:28/15 | 06:13 07:04 [07:54 | 07:49 | 08:31
16:47 18:34 20:27 21:17 21:51 21:42 20:53 19:44 18:35 16:38 16:17
17 | 08:29 06:41 [ 06:30 [ 05:33 06:47-07:03/16 | 05:08 06:03-06:22/19 | 05:28 06:13-06:28/15 | 06:15 07:05  |07:56 [07:51 | 08:32
16:49 18:35 20:29 21:18 21:51 21:41 20:51 19:41 18:33 16:36 16:18
18 | 08:28 06:38 06:28 05:32 06:48-07:02/14 | 05:08 06:03-06:22/19 05:29 06:13-06:28/15 | 06:16 07:07 07:57 07:53 08:33
16:51 18:37 20:30 21:20 06:08-06:15/7 21:52 21:40 20:49 19:39 18:30 16:35 16:18
19 | 08:27 06:36 06:26 05:30 06:49-07:00/11 | 05:08 06:03-06:22/19 05:31 06:14-06:28/14 | 06:18 07:08 07:59 07:54 08:33
16:52 18:39 20:32 21:21 06:06-06:15/9 21:52 21:39 20:47 19:37 18:28 16:34 16:18
20 | 08:26 06:34 06:23 05:29 06:51-06:58/7 05:08 06:04-06:23/19 05:32 06:14-06:28/14 | 06:19 07:10 08:01 07:56 08:34
16:54 18:41 20:34 21:23 06:05-06:16/11 | 21:52 21:38 20:44 19:34 18:26 16:32 16:18
21| 08:25 06:32 06:21 05:28 06:05-06:17/12 05:08 06:04-06:23/19 05:33 06:14-06:28/14 | 06:21 07:12 08:03 07:58 08:34
16:56 18:42 20:35 21:24 21:53 21:37 20:42 19:32 18:24 16:31 16:19
22| 08:24 06:29 06:19 05:26 06:04-06:18/14 | 05:09 06:04-06:23/19 05:35 06:14-06:27/13 | 06:23 07:13 08:04 07:59 08:35
16:57 18:44 20:37 21:26 21:53 21:35 20:40 19:30 18:22 16:30 16:19
23]08:23 06:27 [ 06:17 | 05:25 06:04-06:18/14 | 05:09 06:04-06:24/20 | 05:36 07:04-07:06/2 | 06:24 07:15  [08:06 |08:01 | 08:36
16:59 18:46 2039 | 21:27 21:53 21:34 06:15-06:27/12 | 20:38 1927 |18:20 |16:29 | 16:20
241 08:22 06:25 [ 06:15 [ 05:24 06:03-06:18/15 | 05:09 06:04-06:23/19 | 05:37 07:01-07:09/8 | 06:26 07:17  [08:08  |08:03 | 08:36
17:01 18:48 20:41 21:28 21:53 21:33 06:16-06:26/10 20:36 19:25 18:18 16:28 16:20
25 | 08:20 06:22 06:13 05:23 06:03-06:18/15 | 05:09 06:04-06:23/19 05:39 06:59-07:11/12 | 06:28 07:18 07:10 08:04 08:36
17:03 18:49 20:42 21:30 21:53 21:31 06:17-06:25/8 20:34 19:23 17:16 16:27 16:21
26 | 08:19 06:20 06:11 05:22 06:03-06:18/15 | 05:10 06:05-06:24/19 05:40 06:58-07:13/15 | 06:29 07:20 07:11 08:06 08:37
17:04 18:51 20:44 21:31 21:53 21:30 06:19-06:24/5 20:32 19:20 17:14 16:26 16:22
27| 08:18 06:18 06:09 05:20 06:04-06:18/14 | 05:10 06:05-06:24/19 05:42 06:57-07:13/16 | 06:31 07:22 07:13 08:07 08:37
17:06 18:53 20:46 21:32 21:53 21:28 20:29 19:18 17:12 16:25 16:22
28 | 08:16 06:15 06:07 05:19 06:05-06:19/14 | 05:11 06:06-06:24/18 05:43 06:56-07:14/18 | 06:33 07:23 07:15 08:09 08:37
17:08 18:54 20:47 21:34 21:53 21:27 20:27 19:16 17:10 16:24 16:23
29 | 08:15 07:13 06:05 05:18 06:05-06:19/14 | 05:11 06:05-06:24/19 05:45 06:56-07:15/19 | 06:34 07:25 07:17 08:10 08:37
17:10 19:56 20:49 21:35 21:53 21:25 20:25 19:13 17:08 16:23 16:24
30| 08:13 07:11 06:03 05:17 06:04-06:19/15 | 05:12 06:06-06:25/19 05:46 06:55-07:15/20 | 06:36 07:27 07:19 08:12 08:37
17:12 1958|2051 | 21:36 21:53 21:24 20:23 19:11  |17:06 | 16:22 [ 16:25
31]08:12 07:08 0516 06:03-06:18/15 05:48 06:55-07:16/21 | 06:37 07:20 08:37
17:13 20:00 21:37 21:22 20:20 17:04 16:26
Sonnenscheinstunden | 258 217 367 416 486 499 502 454 381 331 266 243
Anzahl Minuten mit Schatten 0 0 0 0 541 545 512 225 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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 1 - VESTAS V162-7.2 7200 162.0 !0! NH: 122,0 m (Ges:203,0 m) (12)
Annahmen fur 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]08:37 | 08:10 | 07:17 07:40-08:11/31 | 07:06 | 06:01 | 05:16
| 16:27 | 17:15 | 18:07 ]20:01 | 20:52 | 21:38
2] 08:37 | 08:09 | 07:15 07:38-08:11/33 | 07:04 | 05:59 | 05:15
| 16:28 | 17:17 | 18:09 ] 20:03 | 20:54 | 21:39
3] 08:37 | 08:07 | 07:12 07:36-08:11/35 | 07:01 | 05:57 | 05:14
| 16:30 | 17:19 | 18:11 | 20:05 | 20:56 | 21:40
4]08:37 | 08:05 1 07:10 07:34-08:11/37 |06:59 | 05:55 | 05:13
| 16:31 | 17:21 | 18:12 ] 20:06 | 20:57 | 21:41
5] 08:36 09:07-09:08/1 | 08:04 | 07:08 07:31-08:10/39 | 06:57 | 05:53 | 05:13
| 16:32 | 17:23 | 18:14 | 20:08 | 20:59 | 21:42
6] 08:36 09:07-09:09/2 | 08:02 | 07:06 07:29-08:09/40 | 06:54 | 05:52 | 05:12
| 16:33 | 17:25 | 18:16 120:10 | 21:01 | 21:43
71 08:36 09:06-09:09/3 | 08:00 | 07:03 07:27-08:09/42 | 06:52 | 05:50 | 05:11
| 16:34 | 17:26 | 18:18 120:11 | 21:02 | 21:44
81 08:35 09:06-09:11/5 | 07:59 | 07:01 07:24-08:07/43 | 06:50 | 05:48 | 05:11
| 16:36 | 17:28 | 18:20 120:13 | 21:04 | 21:45
9 08:35 09:05-09:11/6 | 07:57 | 06:59 07:22-08:06/44 | 06:48 | 05:46 | 05:10
| 16:37 | 17:30 | 18:21 |20:15 | 21:05 | 21:46
10 | 08:34 09:04-09:12/8 | 07:55 | 06:57 07:20-08:05/45 | 06:45 | 05:45 | 05:10
| 16:38 | 17:32 | 18:23 120:17 | 21:07 | 21:47
11| 08:34 09:04-09:13/9 | 07:53 | 06:54 07:17-08:02/45 |06:43 | 05:43 | 05:09
| 16:40 | 17:34 | 18:25 |20:18 | 21:09 | 21:48
12 | 08:33 09:03-09:14/11 | 07:51 | 06:52 07:15-08:00/45 | 06:41 | 05:41 | 05:09
| 16:41 | 17:36 | 18:27 120:20 | 21:10 | 21:48
13 ] 08:32 09:02-09:14/12 | 07:50 | 06:50 07:15-07:58/43 | 06:39 | 05:40 | 05:09
| 16:43 | 17:38 | 18:28 |20:22 | 21:12 | 21:49
14| 08:32 09:01-09:15/14 | 07:48 | 06:48 07:14-07:56/42 | 06:37 | 05:38 | 05:09
| 16:44 | 17:39 | 18:30 120:23 | 21:13 | 21:50
15| 08:31 09:00-09:15/15 | 07:46 | 06:45 07:14-07:53/39 | 06:34 | 05:36 | 05:08
| 16:46 | 17:41 | 18:32 |20:25 | 21:15 | 21:50
16 | 08:30 08:59-09:16/17 | 07:44 | 06:43 07:14-07:48/34 | 06:32 | 05:35 | 05:08
| 16:47 | 17:43 | 18:34 120:27 | 21:17 | 2151
17 1 08:29 08:58-09:16/18 | 07:42 | 06:41 07:13-07:45/32 | 06:30 | 05:33 | 05:08
| 16:49 | 17:45 | 18:35 |20:29 | 21:18 | 21:51
18 | 08:28 08:57-09:16/19 | 07:40 | 06:38 07:14-07:45/31 | 06:28 | 05:32 | 05:08
| 16:51 | 17:47 | 18:37 120:30 | 21:20 | 21:52
19 ] 08:27 08:56-09:17/21 | 07:38 | 06:36 07:14-07:44/30 | 06:26 | 05:31 | 05:08
| 16:52 | 17:49 | 18:39 120:32 | 21:21 | 21:52
20 | 08:26 08:55-09:16/21 | 07:36 | 06:34 07:14-07:42/28 | 06:23 | 05:29 | 05:08
| 16:54 | 17:51 | 18:41 120:34 | 21:223 | 21:52
21]08:25 08:56-09:16/20 | 07:34 07:58-08:01/3 | 06:31 07:15-07:41/26 | 06:21 | 05:28 | 05:08
| 16:56 | 17:52 | 18:42 120:35 | 21:24 | 21:52
22| 08:24 08:57-09:17/20 | 07:32 07:56-08:05/9 | 06:29 07:17-07:40/23 | 06:19 | 05:26 | 05:09
| 16:57 | 17:54 | 18:44 120:37 | 21:25 | 21:53
23] 08:23 08:57-09:16/19 | 07:30 07:54-08:07/13 | 06:27 07:18-07:37/19 | 06:17 | 05:25 | 05:09
| 16:59 | 17:56 | 18:46 120:39 | 21:27 | 21:53
24| 08:21 08:59-09:16/17 | 07:27 07:51-08:08/17 | 06:24 07:20-07:34/14 | 06:15 | 05:24 | 05:09
| 17:01 | 17:58 | 18:47 | 20:40 | 21:28 | 21:53
25]08:20 09:00-09:15/15 | 07:25 07:49-08:09/20 | 06:22 | 06:13 | 05:23 | 05:09
| 17:03 | 18:00 | 18:49 |20:42 | 21:30 | 21:53
26 | 08:19 09:01-09:14/13 | 07:23 07:47-08:10/23 | 06:20 | 06:11 | 05:22 | 05:10
| 17:04 | 18:02 | 18:51 |20:44 | 21:31 | 21:53
271 08:18 09:04-09:12/8 | 07:21 07:45-08:11/26 | 06:18 | 06:09 | 05:20 | 05:10
| 17:06 | 18:03 | 18:53 | 20:46 | 21:32 | 21:53
28 | 08:16 | 07:19 07:43-08:11/28 | 06:15 | 06:07 | 05:19 | 05:11
| 17:08 | 18:05 | 18:54 | 20:47 | 21:33 | 21:53
29 | 08:15 | | 07:13 | 06:05 | 05:18 | 05:11
| 17:10 | | 19:56 |20:49 | 21:35 | 21:53
30 | 08:13 | | 07:11 ]06:03 | 05:17 | 05:12
| 17:12 | | 19:58 |20:51 | 21:36 | 21:52
31| 08:12 | | 07:08 | 105:16 |
| 17:13 | | 19:59 | 121:37 |
Sonnenscheinstunden | 259 | 277 | 367 | 416 | 485 | 499
Anzahl Minuten mit Schatten 294 139 840 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 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 20062024 11:00/23  WINAPRO w

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

engineering@noxt.de - 25. Juni 2024 I emgmeeﬂmg



G Kalender GB pro WEA Seite 121 von 139 Bericht NE-B-130018 Rev. 1

Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 1 - VESTAS V162-7.2 7200 162.0 !0! NH: 122,0 m (Ges:203,0 m) (12)
Annahmen fur 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]05:13 | 05:49 | 06:39 | 07:28 07:54-08:38/44 | 07:22 | 08:13 08:46-08:55/9
|21:52 | 21:20 | 20:18 | 19:08 | 17:02 | 16:22
2]05:13 | 05:51 | 06:41 | 07:30 07:55-08:40/45 4 | 08:15 08:47-08:55/8
|21:52  |21:19 | 20:16 | 19:06 :00 | 16:21
3]05:14 | 0552 | 06:42 | 07:32 07:57-08:42/45 ] 08:16 08:49-08:55/6
|21:52 | 21:17 | 20:14 | 19:04 | 16:20
4] 05:15 | 05:54 | 06:44 | 07:33 07:59-08:43/44 | 08:17 08:50-08:55/5
|21:51  |21:15 | 20:11 | 19:02 | 16:20
5] 05:16 | 05:55 | 06:46 | 07:35 08:00-08:44/44 | 08:19 08:52-08:55/3
|21:51 | 21:13 | 20:09 | 18:59 | 16:19
6] 05:16 | 05:57 | 06:47 | 07:37 08:02-08:45/43 | 08:20 08:53-08:55/2
|21:50 | 21:12 | 20:07 | 18:57 | 16:19
7105:17 | 05:59 | 06:49 | 07:38 08:04-08:45/41 ] 08:21 08:54-08:55/1
|21:50 | 21:10 | 20:04 | 18:55 | 16:18
8]05:18 | 06:00 | 06:50 | 07:40 08:05-08:45/40 | 08:23
| 21:49 | 21:08 | 20:02 | 18:52 | 16:18
90519 | 06:02 | 06:52 | 07:42 08:07-08:45/38 | 08:24
| 21:48 | 21:06 | 20:00 | 18:50 | 16:18
10 | 05:20 | 06:03 | 06:54 | 07:43 08:09-08:45/36 | 08:25
| 21:47 | 21:04 | 19:57 | 18:48 | 16:18
11]05:221 | 06:05 | 06:55 | 07:45 08:11-08:45/34 ] 08:26
|21:47 | 21:02 | 19:55 | 18:46 | 16:17
12 | 05:22 | 06:07 | 06:57 | 07:47 08:13-08:45/32 | 08:27
| 21:46 | 21:00 | 19:53 | 18:43 | 16:17
13]05:23 | 06:08 | 06:59 | 07:49 08:14-08:44/30 ] 08:28
|21:45 | 20:59 | 19:51 | 18:41 | 16:17
14 | 05:25 | 06:10 | 07:00 | 07:50 08:16-08:43/27 | 08:29
| 21:44 | 20:57 | 19:48 | 18:39 | 16:17
15| 05:26 | 06:11 | 07:02 | 07:52 08:18-08:43/25 08:36-08:44/8 | 08:30
121:43 | 20:55 | 19:46 | 18:37 | 16:17
16 | 05:27 | 06:13 | 07:03 | 07:54 08:20-08:42/22 08:34-08:47/13 | 08:31
|21:42 | 20:53 | 19:43 | 18:35 | 16:17
17 ] 05:28 | 06:15 | 07:05 | 07:55 08:22-08:41/19 08:33-08:48/15 | 08:32
|21:41 | 20:50 | 19:41 | 18:33 | 16:18
18 | 05:29 | 06:16 | 07:07 | 07:57 08:23-08:38/15 08:33-08:50/17 | 08:32
| 21:40 | 20:48 | 19:39 | 18:30 | 16:18
19 | 05:31 | 06:18 | 07:08 08:09-08:21/12 | 07:59 08:25-08:37/12 08:32-08:51/19 | 08:33
121:39 | 20:46 | 19:36 | 18:28 | 16:18
20 | 05:32 | 06:19 | 07:10 08:05-08:23/18 | 08:01 08:27-08:34/7 08:32-08:52/20 | 08:34
|21:38 | 20:44 | 19:34 | 18:26 | 16:19
21 ] 05:33 | 06:21 | 07:12 08:03-08:25/22 | 08:02 08:29-08:30/1 | 07:57 08:32-08:52/20 | 08:34
121:36 | 20:42 | 19:32 | 18:24 | 16:31 | 16:19
22 | 05:35 | 06:23 | 07:13 08:01-08:26/25 | 08:04 | 07:59 08:31-08:52/21 | 08:35
121:35 | 20:40 | 19:29 | 18:22 | 16:30 | 16:19
23] 05:36 | 06:24 | 07:15 07:59-08:26/27 | 08:06 | 08:01 08:32-08:53/21 | 08:35
|21:34  |20:38 | 19:27 | 18:20 | 16:29 | 16:20
24 | 05:37 | 06:26 | 07:17 07:58-08:27/29 | 08:08 | 08:02 08:34-08:53/19 | 08:36
121:32 | 20:36 | 19:25 | 18:18 | 16:28 | 16:20
25 ] 05:39 | 06:28 | 07:18 07:57-08:27/30 | 07:10 | 08:04 08:36-08:54/18 | 08:36
]21:31  ]20:34 | 19:22 |17:16 | 16:27 | 16:21
26 | 05:40 | 06:29 | 07:20 07:56-08:28/32 | 07:11 | 08:06 08:37-08:54/17 | 08:36
121:30  |20:31 | 19:20 | 17:14 | 16:26 | 16:22
27 | 05:42 | 06:31 | 07:22 07:56-08:28/32 | 07:13 | 08:07 08:39-08:54/15 | 08:37
|21:28  ]20:29 | 19:18 | 17:12 | 16:23
28 | 05:43 | 06:33 | 07:23 07:54-08:33/39 | 07:15 08:41-08:55/14 | 08:37
|21:27 | 20:27 | 19:15 | 17:10 | 16:23
29 | 05:45 | 06:34 | 07:25 07:54-08:35/41 | 07:17 08:42-08:54/12 | 08:37
|21:25  ]20:25 | 19:13 | 17:08 | 16:24
30 | 05:46 | 06:36 | 07:27 07:54-08:37/43 | 07:19 08:44-08:55/11 | 08:37
|21:24 | 20:23 | 19:11 | 17:06 | 16:25
31]05:48 | 06:37 | | 07:20 | 08:37
|21:22 | 20220 | | 17:04 | 16:26
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 243
Anzahl Minuten mit Schatten 0 0 350 644 260 34

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 2 - VESTAS V162-7.2 7200 162.0 !0! NH: 122,0 m (Ges:203,0 m) (13)
Annahmen fur 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  uni auli |August  |September JOktober INovembetDezember

1108:37  ]08:10 07:17 07:40-07:59/19 06:01  |05:16 | 05:13 | 0549 | 06:39 07:28 08:04-08:18/14 |07:22 | 08:13
16:27 17:15 18:07 20:52 21:38 21:52 21:20 20:18 19:08 17:02 16:22

2] 08:37 07:15 07:38-07:50/21 0550  [05:15 0513 | 0551 | 06:41 07:30 08:02-08:19/17 |07:24 | 08:15
16:28 18:09 20:54 21:39 21:52 21:19 20:16 19:06 17:00 16:21
308:37 07:12 07:36-07:58/22 05:57 05:14 05:14 05:52 06:42 07:31 08:01-08:20/19 | 07:26 08:16
16:30 18:11 20:56 21:40 21:51 21:17 20:14 19:04 16:58 16:20

4 08:37 07:10 07:34-07:57/23 05:55 05:13 05:15 05:54 06:44 07:33 08:01-08:21/20 | 07:27 08:17
16:31 18:12 20:57 21:41 21:51 21:15 20:11 19:02 16:57 16:20

5 08:36 07:08 07:31-07:55/24 05:53 05:13 05:16 05:55 06:46 07:35 08:00-08:20/20 | 07:29 08:19
16:32 18:14 20:59 21:42 21:51 21:13 20:09 18:59 16:55 16:19

6] 08:36 07:06 07:29-07:52/23 05:52 05:12 05:16 05:57 06:47 07:37 08:02-08:26/24 | 07:31 08:20
16:33 18:16 21:01 21:43 21:50 21:12 20:07 18:57 16:53 16:19

7 08:36 07:03 07:27-07:51/24 05:50 05:11 05:17 05:58 06:49 07:38 08:04-08:28/24 | 07:33 08:21
16:34 18:18 21:02 21:44 21:49 21:10 20:04 18:55 16:51 16:18
8108:35 07:01 07:24-07:47/23 05:48  |05:11 | 05:18 | 06:00 | 06:50 07:40 08:05-08:28/23 |07:35 | 08:22
16:36 18:20 21:04  |21:45 | 2149 |21:08 | 20:02 18:52 16:50 | 16:18
9108:35 06:59 07:23-07:43/20 05:46  [05:10 0519 | 06:02 | 06:52 07:42 08:07-08:31/24 |07:36 | 08:24
16:37 18:21 21:05 21:46 21:48 21:06 20:00 18:50 16:48 16:18

10 | 08:34 06:57 07:23-07:43/20 05:45 05:10 05:20 06:03 06:54 07:43 08:09-08:32/23 | 07:38 08:25
16:38 18:23 21:07 21:47 21:47 21:04 19:57 18:48 16:47 16:18
11]08:34 06:54 07:23-07:41/18 05:43 05:09 05:21 06:05 06:55 07:45 08:11-08:33/22 | 07:40 08:26
16:40 18:25 21:09 21:48 21:47 21:02 19:55 18:46 16:45 16:17

12| 08:33 06:52 07:24-07:40/16 05:41 05:09 05:22 06:06 06:57 07:47 08:13-08:33/20 | 07:42 08:27
16:41 18:27 21:10 21:48 21:46 21:00 19:53 18:43 16:43 16:17

13| 08:32 06:50 07:26-07:38/12 05:40 05:09 05:23 06:08 06:59 07:48 08:14-08:33/19 | 07:44 08:28
16:43 18:28 21:12 21:49 21:45 20:58 19:50 18:41 16:42 16:17

14 | 08:32 06:48 07:30-07:32/2 05:38 05:09 05:24 06:10 07:00 07:50 08:16-08:33/17 | 07:45 08:29
16:44 18:30 21:13 21:50 21:44 20:56 19:48 18:39 16:40 16:17

15 08:31 06:45 05:36 05:08 05:26 06:11 07:02 07:52 08:18-08:33/15 | 07:47 08:30
16:46 18:32 21115 | 21550 | 2143 | 20:54 | 19:46 18:37 16:39 | 16:17

16 | 08:30 06:43 05:35 |05:08 |05:27 |06:13 | 07:03 07:54 08:20-08:32/12 |07:49 | 08:31
16:47 18:34 21:16 21:51 21:42 20:52 19:43 18:35 16:38 16:17

17 | 08:29 06:41 05:33  [05:08 0528 | 06:15 | 07:05 07:55 08:22-08:32/10 |07:51 | 08:31
16:49 18:35 21:18 21:51 21:41 20:50 19:41 18:32 16:36 16:18

18 | 08:28 06:38 05:32 05:08 05:29 06:16 07:07 07:57 08:23-08:30/7 07:52 08:32
16:51 18:37 21:20 21:52 21:40 20:48 19:39 18:30 16:35 16:18

19 | 08:27 06:36 05:30 05:08 05:31 06:18 07:08 07:59 08:25-08:28/3 07:54 08:33
16:52 18:39 21:21 21:52 21:39 20:46 19:36 18:28 16:34 16:18

20 | 08:26 06:34 05:29 05:08 05:32 06:19 07:10 08:01 07:56 08:34
16:54 18:41 21:22 21:52 21:38 20:44 19:34 18:26 16:32 16:18

21| 08:25 06:31 05:28 05:08 05:33 06:21 07:12 08:02 07:57 08:34
16:56 2 18:42 21:24 21:52 21:36 20:42 19:32 18:24 16:31 16:19

22| 08:24 07:56-07:57/1 06:29 05:26 05:09 05:35 06:23 07:13 08:04 07:59 08:35
16:57 18:44 21:25 21:53 21:35 20:40 19:29 18:22 16:30 16:19
23]08:23 07:54-07:50/5 | 06:27 05:25 |05:09 |05:36 |06:24 | 07:15 08:06 08:01 | 08:35
16:59 6 18:46 2127|2153 2134 [20:38 [ 19:27 18:20 16:29 | 16:20

24 08:21 07:51-07:50/8 | 06:24 05:24  [05:09 0537 | 06:26 | 07:17 08:08 08:02 | 08:36
17:01 18:47 21:28 21:53 21:32 20:36 19:25 18:18 16:28 16:20

25 | 08:20 07:49-08:00/11 06:22 05:23 05:09 05:39 06:28 07:18 07:10 08:04 08:36
17:03 0 18:49 21:29 21:53 21:31 20:34 19:22 17:16 16:27 16:21

26 | 08:19 07:47-08:00/13 06:20 05:22 05:10 05:40 06:29 07:20 07:11 08:06 08:36
17:04 2 18:51 21:31 21:53 21:30 20:31 19:20 17:14 16:26 16:22

27| 08:17 07:45-08:00/15 06:17 05:20 05:10 05:42 06:31 07:21 07:13 08:07 08:37
17:06 18:53 21:32 21:53 21:28 20:29 19:18 17:12 16:25 16:23

28 | 08:16 07:43-08:01/18 06:15 05:19 05:11 05:43 06:32 07:23 07:15 08:09 08:37
17:08 18:54 21:33 21:53 21:27 20:27 19:15 17:10 16:24 16:23

29 | 08:15 07:13 05:18 05:11 05:45 06:34 07:25 07:17 08:10 08:37
17:10 19:56 21:35 21:53 21:25 20:25 19:13 17:08 16:23 16:24

30| 08:13 07:11 05:17 05:12 05:46 06:36 07:26 08:07-08:17/10 07:18 08:12 08:37
17:12 19:58 21:36  |2152 | 2123 [20:23 |19 7:06 1622 | 16:25
31]08:12 07:08 05:16 05:48 | 06:37 07:20 08:37
17:13 19:59 21:37 21:22 20:20 17:04 16:26

Sonnenscheinstunden | 259 217 367 416 485 499 502 454 381 331 266 243
Anzahl Minuten mit Schatten 0 7 267 0 0 0 0 0 10 333 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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 3 - VESTAS V172-7.2 7200 172.0 !0! NH: 164,0 m (Ges:250,0 m) (14)
Annahmen fur 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 IMai 1Juni
1]08:37 | 08:10 08:52-09:23/31 | 07:17 | 07:06 07:46-08:17/31 | 06:01 06:51-08:03/72 | 05:16 06:59-07:31/32
| 16:27 |17:15 | 18:07 1 20:01 1 20:52 | 21:38
2| 08:37 | 08:09 08:51-09:23/32 | 07:15 | 07:04 07:43-08:18/35 | 05:59 06:51-08:03/72 | 05:15 07:01-07:31/30
| 16:28 |17:17 | 18:09 1 20:03 1 20:54 | 21:39
308:37 | 08:07 08:51-09:23/32 | 07:12 | 07:01 07:42-08:20/38 | 05:57 06:50-08:02/72 | 05:14 07:02-07:30/28
1 16:30 | 17:19 ] 18:11 1 20:05 1 20:56 | 21:40
4] 08:37 | 08:05 08:51-09:22/31 | 07:10 | 06:59 07:40-08:21/41 | 05:55 06:50-08:00/70 | 05:13 07:02-07:29/27
| 16:31 | 17:21 | 18:12 | 20:06 | 20:57 | 21:41
5] 08:37 | 08:04 08:52-09:23/31 | 07:08 | 06:57 07:38-08:22/44 | 05:53 06:49-07:58/69 | 05:13 07:04-07:29/25
| 16:32 | 17:23 | 18:14 | 20:08 | 20:59 | 21:42
6| 08:36 | 08:02 08:53-09:23/30 | 07:06 | 06:55 07:34-08:22/48 | 05:52 06:50-07:57/67 | 05:12 07:04-07:28/24
| 16:33 | 17:25 | 18:16 | 20:10 | 21:01 | 21:43
7| 08:36 | 08:00 08:53-09:22/29 | 07:03 | 06:52 07:32-08:22/50 | 05:50 06:49-07:55/66 | 05:11 07:06-07:28/22
| 16:34 | 17:26 | 18:18 | 20:11 | 21:02 | 21:44
8 08:35 | 07:59 08:54-09:21/27 | 07:01 | 06:50 07:31-08:23/52 | 05:48 06:49-07:53/64 | 05:11 07:06-07:26/20
| 16:36 | 17:28 | 18:20 | 20:13 | 21:04 | 21:45
9| 08:35 | 07:57 08:55-09:20/25 | 06:59 | 06:48 07:29-08:23/54 | 05:46 06:49-07:51/62 | 05:10 07:08-07:26/18
| 16:37 | 17:30 | 18:21 | 20:15 | 21:06 | 21:46
10 | 08:34 | 07:55 08:56-09:19/23 | 06:57 | 06:45 07:27-08:23/56 | 05:45 06:49-07:46/57 | 05:10 07:09-07:25/16
| 16:38 | 17:32 | 18:23 | 20:17 | 21:07 | 21:47
11]08:34 | 07:53 08:57-09:18/21 | 06:54 | 06:43 07:26-08:23/57 | 05:43 06:49-07:42/53 | 05:09 07:10-07:24/14
| 16:40 | 17:34 | 18:25 | 20:18 | 21:09 | 21:48
12]08:33 | 07:51 08:59-09:16/17 | 06:52 | 06:41 07:25-08:23/58 | 05:41 06:49-07:41/52 | 05:09 07:11-07:23/12
| 16:41 117:36 | 18:27 | 20:20 | 21:10 | 21:48
13]08:32 09:02-09:08/6 | 07:50 09:01-09:14/13 | 06:50 | 06:39 07:24-08:23/59 | 05:40 06:50-07:41/51 | 05:09 07:13-07:22/9
| 16:43 |17:38 | 18:28 | 20:22 | 21:12 | 21:49
14 ] 08:32 09:01-09:11/10 | 07:48 | 06:48 | 06:37 07:23-08:23/60 | 05:38 06:49-07:41/52 | 05:09 07:15-07:21/6
| 16:44 | 17:40 | 18:30 1 20:23 | 21:13 | 21:50
151 08:31 09:00-09:12/12 | 07:46 | 06:45 | 06:34 07:22-08:22/60 | 05:36 06:50-07:41/51 | 05:08
| 16:46 | 17:41 ] 18:32 1 20:25 | 21:15 | 21:50
16 | 08:30 08:59-09:14/15 | 07:44 | 06:43 | 06:32 07:21-08:21/60 | 05:35 06:50-07:40/50 | 05:08
| 16:47 | 17:43 | 18:34 | 20:27 | 21:17 | 21:51
17 ] 08:29 08:58-09:15/17 | 07:42 | 06:41 | 06:30 07:21-08:21/60 | 05:33 06:50-07:40/50 | 05:08
| 16:49 | 17:45 | 18:35 | 20:29 | 21:18 | 21:51
18 | 08:28 08:57-09:17/20 | 07:40 | 06:38 | 06:28 07:13-08:21/68 | 05:32 06:51-07:40/49 | 05:08
| 16:51 | 17:47 | 18:37 | 20:30 | 21:20 | 21:52
19| 08:27 08:56-09:18/22 | 07:38 | 06:36 | 06:26 07:09-08:20/71 | 05:31 06:51-07:38/47 | 05:08
| 16:52 | 17:49 | 18:39 | 20:32 | 21:21 | 21:52
20| 08:26 08:55-09:18/23 | 07:36 | 06:34 | 06:23 07:05-08:19/74 | 05:29 06:51-07:38/47 | 05:08
| 16:54 | 17:51 | 18:41 | 20:34 | 21:23 | 21:52
21]08:25 08:55-09:19/24 | 07:34 | 06:31 | 06:21 07:03-08:18/75 | 05:28 06:52-07:38/46 | 05:08
| 16:56 | 17:52 | 18:42 | 20:35 | 21:24 | 21:53
22] 08:24 08:55-09:20/25 | 07:32 | 06:29 | 06:19 07:01-08:18/77 | 05:26 06:53-07:38/45 | 05:09
| 16:57 | 17:54 | 18:44 | 20:37 | 21:25 | 21:53
23] 08:23 08:53-09:20/27 | 07:30 | 06:27 | 06:17 06:59-08:17/78 | 05:25 06:54-07:37/43 | 05:09
| 16:59 | 17:56 | 18:46 | 20:39 | 21:27 | 21:53
24]08:21 08:53-09:21/28 | 07:27 | 06:24 | 06:15 06:58-08:15/77 | 05:24 06:54-07:37/43 | 05:09
| 17:01 | 17:58 | 18:47 | 20:40 | 21:28 | 21:53
25 08:20 08:53-09:22/29 | 07:25 | 06:22 | 06:13 06:56-08:14/78 | 05:23 06:54-07:35/41 | 05:09
| 17:03 | 18:00 | 18:49 | 20:42 | 21:30 | 21:53
26 ] 08:19 08:52-09:22/30 | 07:23 | 06:20 | 06:11 06:55-08:13/78 | 05:22 06:55-07:35/40 | 05:10
| 17:04 | 18:02 | 18:51 | 20:44 | 21:31 | 21:53
271 08:18 08:52-09:22/30 | 07:21 | 06:18 | 06:09 06:54-08:11/77 | 05:20 06:55-07:34/39 | 05:10
| 17:06 | 18:03 | 18:53 | 20:46 | 21:32 | 21:53
28] 08:16 08:51-09:22/31 | 07:19 | 06:15 | 06:07 06:53-08:10/77 | 05:19 06:57-07:34/37 | 05:11 07:19-07:23/4
| 17:08 | 18:05 | 18:54 | 20:47 ] 21:33 | 21:53
29 ] 08:15 08:52-09:23/31 | | 07:13 07:57-08:09/12 | 06:05 06:52-08:08/76 | 05:18 06:58-07:34/36 | 05:11 07:17-07:25/8
| 17:10 | ] 19:56 | 20:49 | 21:35 | 21:53
30| 08:13 08:51-09:22/31 | | 07:11 07:51-08:12/21 | 06:03 06:51-08:05/74 | 05:17 06:58-07:33/35 | 05:12 07:16-07:27/11
| 17:12 | | 19:58 | 20:51 | 21:36 | 21:53
31| 08:12 08:51-09:22/31 | | 07:08 07:48-08:15/27 | | 05:16 06:59-07:32/33 |
| 17:13 | | 19:59 | | 21:37 |
Sonnenscheinstunden | 259 | 277 | 367 | 416 | 485 | 499
Anzahl Minuten mit Schatten 442 342 60 1843 1611 306

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 3 - VESTAS V172-7.2 7200 172.0 !0! NH: 164,0 m (Ges:250,0 m) (14)
Annahmen fur 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

1 uli |August | September | Oktober |November | Dezember
1]05:13 07:15-07:27/12 | 05:49 06:59-07:52/53 | 06:39 07:25-08:22/57 | 07:28 08:25-08:49/24 | 08:13
| 21:52 | 21:20 ] 20:18 | 19:08 | 16:22
2] 05:13 07:14-07:29/15 | 05:51 07:00-07:52/52 | 06:41 07:26-08:22/56 | 07:30 08:24-08:50/26 | 08:15
| 21:52 | 21:19 | 20:16 | 19:06 | 16:21
3] 05:14 07:14-07:31/17 | 05:52 06:59-07:58/59 | 06:42 07:26-08:20/54 | 07:32 08:23-08:51/28 | 08:16
| 21:52 | 21:17 | 20:14 | 19:04 | 16:20
4] 05:15 07:13-07:32/19 | 05:54 06:59-08:01/62 | 06:44 07:28-08:20/52 | 07:33 08:23-08:52/29 | 08:17
| 21:51 | 21:15 | 20:11 | 19:02 ] 16:20
5105:16 07:12-07:32/20 | 05:55 06:59-08:04/65 | 06:46 07:28-08:18/50 | 07:35 08:22-08:52/30 | 08:19
| 21:51 | 21:13 | 20:09 | 18:59 | 16:19
6] 05:16 07:11-07:34/23 | 05:57 06:59-08:05/66 | 06:47 07:30-08:18/48 | 07:37 08:22-08:53/31 | 08:20
| 21:50 | 21:12 | 20:07 | 18:57 | 16:19
7105:17 07:10-07:35/25 | 05:59 06:59-08:07/68 | 06:49 07:33-08:17/44 | 07:38 08:22-08:53/31 | 08:21
| 21:50 | 21:10 | 20:04 | 18:55 | 16:18
8] 05:18 07:10-07:36/26 | 06:00 06:59-08:08/69 | 06:50 07:34-08:15/41 | 07:40 08:22-08:53/31 | 08:23
| 21:49 | 21:08 | 20:02 | 18:52 | 16:18
9] 05:19 07:09-07:37/28 | 06:02 06:59-08:10/71 | 06:52 07:36-08:14/38 | 07:42 08:22-08:54/32 | 08:24
| 21:48 | 21:06 | 20:00 | 18:50 | 16:18
10 | 05:20 07:09-07:38/29 | 06:03 06:59-08:10/71 | 06:54 07:36-08:11/35 | 07:43 08:22-08:54/32 | 08:25
| 21:47 | 21:04 ] 19:58 | 18:48 | 16:18
11 ] 05:21 07:08-07:39/31 | 06:05 07:00-08:12/72 | 06:55 07:38-08:10/32 | 07:45 08:23-08:54/31 | 08:26
| 21:47 | 21:02 ] 19:55 | 18:46 ] 16:17
12| 05:22 07:08-07:40/32 | 06:07 06:59-08:12/73 | 06:57 07:39-08:07/28 | 07:47 08:23-08:54/31 | 08:27
| 21:46 | 21:00 | 19:53 | 18:43 | 16:17
13 ] 05:23 07:07-07:41/34 | 06:08 07:00-08:14/74 | 06:59 07:42-08:04/22 | 07:49 08:24-08:55/31 | 08:28
| 21:45 | 20:59 ] 19:51 | 18:41 | 16:17
14| 05:25 07:06-07:42/36 | 06:10 07:00-08:16/76 | 07:00 07:46-08:00/14 | 07:50 08:23-08:54/31 | 08:29
| 21:44 | 20:57 | 19:48 ] 18:39 | 16:17
15| 05:26 07:06-07:43/37 | 06:11 07:01-08:17/76 | 07:02 | 07:52 08:24-08:54/30 | 08:30
| 21:43 | 20:55 | 19:46 | 18:37 | 16:17
16 | 05:27 07:05-07:43/38 | 06:13 07:01-08:18/77 | 07:03 | 07:54 08:25-08:55/30 | 08:31
| 21:42 | 20:53 | 19:44 ] 18:35 | 16:17
17 | 05:28 07:04-07:44/40 | 06:15 07:02-08:20/78 | 07:05 | 07:55 08:26-08:55/29 | 08:32
| 21:41 | 20:51 | 19:41 | 18:33 | 16:18
18 | 05:29 07:04-07:45/41 | 06:16 07:03-08:21/78 | 07:07 | 07:57 08:27-08:55/28 | 08:32
| 21:40 | 20:48 | 19:39 | 18:30 | 16:18
19 | 05:31 07:04-07:46/42 | 06:18 07:04-08:21/77 | 07:08 | 07:59 08:28-08:55/27 | 08:33
| 21:39 | 20:46 | 19:36 | 18:28 | 16:18
20 | 05:32 07:03-07:47/44 | 06:19 07:05-08:22/77 | 07:10 | 08:01 08:30-08:55/25 | 08:34
| 21:38 | 20:44 | 19:34 | 18:26 | 16:19
21 ] 05:33 07:03-07:47/44 ] 06:21 07:06-08:22/76 | 07:12 | 08:02 08:31-08:55/24 | 08:34
| 21:36 | 20:42 ] 19:32 | 18:24 ] 16:19
22 ] 05:35 07:02-07:47/45 | 06:23 07:08-08:23/75 | 07:13 | 08:04 08:31-08:54/23 | 08:35
| 21:35 | 20:40 ] 19:29 | 18:22 | 16:19
23] 05:36 07:02-07:49/47 | 06:24 07:10-08:23/73 | 07:15 | 08:06 08:32-08:54/22 | 08:35
| 21:34 | 20:38 | 19:27 | 18:20 ] 16:20
24 ] 05:37 07:02-07:49/47 | 06:26 07:13-08:24/71 | 07:17 | 08:08 08:34-08:54/20 | 08:36
| 21:32 | 20:36 ] 19:25 | 18:18 | 16:21
25| 05:39 07:01-07:49/48 | 06:28 07:17-08:23/66 | 07:18 | 07:10 08:36-08:53/17 | 08:36
| 21:31 | 20:34 ] 19:22 | 17:16 | 16:21
26 ] 05:40 07:01-07:50/49 | 06:29 07:24-08:24/60 | 07:20 | 07:11 08:37-08:52/15 | 08:36
| 21:30 ] 20:31 | 19:20 | 17:14 | 16:22
27 | 05:42 07:01-07:50/49 | 06:31 07:23-08:23/60 | 07:22 | 07:13 08:39-08:51/12 | 08:37
| 21:28 | 20:29 ] 19:18 | 17:12 | 16:23
28] 05:43 07:00-07:50/50 | 06:33 07:24-08:24/60 | 07:23 | 07:15 08:34-08:39/5 08:41-08:51/10 | 08:37
| 21:27 | 20:27 ] 19:15 | 17:10 ] 16:23
29 | 05:45 07:00-07:51/51 | 06:34 07:24-08:24/60 | 07:25 | 07:17 08:30-08:44/14 08:42-08:49/7 | 08:37
| 21:25 | 20:25 ] 19:13 | 17:08 | 16:24
30 | 05:46 07:00-07:51/51 | 06:36 07:24-08:23/59 | 07:27 | 07:19 08:28-08:46/18 | 08:37
| 21:24 | 20:23 ] 19:11 | 17:06 | 16:25
31 ] 05:48 07:00-07:52/52 | 06:37 07:25-08:23/58 | | 07:20 08:26-08:48/22 | 08:37
| 21:22 | 20:20 | | 17:04 | 16:26

Sonnenscheinstunden | 502 | 454 | 381 | 331 | 243
Anzahl Minuten mit Schatten 1122 2112 571 59 737 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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 4 - VESTAS V162-7.2 7200 162.0 !0! NH: 122,0 m (Ges:203,0 m) (15)
Annahmen fur 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]08:37 09:42-09:48/6 | 08:10 08:37-09:05/28 | 07:17 07:59-08:53/54 | 07:06 | 06:01 | 05:16
| 16:27 | 17:15 | 18:07 ]20:01 | 20:52 | 21:38
2] 08:37 | 08:09 08:35-09:06/31 | 07:15 07:59-08:50/51 | 07:04 | 05:59 | 05:15
| 16:28 | 17:17 | 18:09 ] 20:03 | 20:54 | 21:39
3] 08:37 | 08:07 08:33-09:06/33 | 07:12 08:00-08:46/46 | 07:01 | 05:57 | 05:14
| 16:30 | 17:19 | 18:11 | 20:05 | 20:56 | 21:40
4] 08:37 | 08:05 08:31-09:07/36 | 07:10 08:00-08:45/45 | 06:59 | 05:55 | 05:13
| 16:31 | 17:21 | 18:12 ] 20:06 | 20:57 | 21:41
5] 08:36 | 08:04 08:30-09:09/39 | 07:08 08:00-08:44/44 | 06:57 | 05:53 | 05:13
| 16:32 | 17:23 | 18:14 | 20:08 | 20:59 | 21:42
6] 08:36 | 08:02 08:28-09:10/42 | 07:06 08:00-08:43/43 | 06:55 | 05:52 | 05:12
| 16:33 | 17:25 | 18:16 120:10 | 21:01 | 21:43
7] 08:36 | 08:00 08:26-09:10/44 | 07:03 08:01-08:42/41 | 06:52 | 05:50 | 05:11
| 16:34 | 17:26 | 18:18 120:11 | 21:02 | 21:44
8] 08:35 | 07:59 08:25-09:10/45 | 07:01 08:01-08:40/39 | 06:50 | 05:48 | 05:11
| 16:36 | 17:28 | 18:20 120:13 | 21:04 | 21:45
9 08:35 | 07:57 08:24-09:11/47 | 06:59 08:02-08:39/37 |06:48 | 05:46 | 05:10
| 16:37 | 17:30 | 18:21 |20:15 | 21:06 | 21:46
10 | 08:34 | 07:55 08:23-09:11/48 | 06:57 08:03-08:38/35 | 06:45 | 05:45 | 05:10
| 16:38 | 17:32 | 18:23 120:17 | 21:07 | 21:47
11| 08:34 | 07:53 08:23-09:11/48 | 06:54 08:04-08:35/31 |06:43 | 05:43 | 05:09
| 16:40 | 17:34 | 18:25 |20:18 | 21:09 | 21:48
12| 08:33 | 07:51 08:19-09:11/52 | 06:52 08:06-08:33/27 | 06:41 | 05:41 | 05:09
| 16:41 | 17:36 | 18:27 120:20 | 21:10 | 21:48
13 ] 08:32 | 07:50 08:15-09:11/56 | 06:50 08:08-08:31/23 | 06:39 | 05:40 | 05:09
| 16:43 | 17:38 | 18:28 |20:22 | 21:12 | 21:49
14 | 08:32 | 07:48 08:12-09:11/59 | 06:48 08:11-08:26/15 | 06:37 | 05:38 | 05:09
| 16:44 | 17:40 | 18:30 120:23 | 21:13 | 21:50
15 | 08:31 | 07:46 08:10-09:11/61 | 06:45 | 06:34 | 05:36 | 05:08
| 16:46 | 17:41 | 18:32 |20:25 | 21:15 | 21:50
16 | 08:30 | 07:44 08:08-09:11/63 | 06:43 ]06:32 | 05:35 | 05:08
| 16:47 | 17:43 | 18:34 120:27 | 21:17 | 2151
17 | 08:29 | 07:42 08:07-09:10/63 | 06:41 ]06:30 | 05:33 | 05:08
| 16:49 | 17:45 | 18:35 |20:29 | 21:18 | 21:51
18 | 08:28 | 07:40 08:05-09:10/65 | 06:38 |06:28 | 05:32 | 05:08
| 16:51 | 17:47 | 18:37 120:30 | 21:20 | 21:52
19 | 08:27 | 07:38 08:04-09:09/65 | 06:36 | 06:26 | 05:31 | 05:08
| 16:52 | 17:49 | 18:39 120:32 | 21:21 | 21:52
20 | 08:26 | 07:36 08:04-09:09/65 | 06:34 |06:24 | 05:29 | 05:08
| 16:54 | 17:51 | 18:41 120:34 | 21:223 | 21:52
21]08:25 | 07:34 08:03-09:08/65 | 06:31 | 06:21 | 05:28 | 05:08
| 16:56 | 17:52 | 18:42 |20:35 | 21:24 | 21:53
22| 08:24 | 07:32 08:02-09:07/65 | 06:29 ]06:19 | 05:26 | 05:09
| 16:57 | 17:54 | 18:44 120:37 | 21:25 | 21:53
23] 08:23 | 07:30 08:01-09:05/64 | 06:27 | 06:17 | 05:25 | 05:09
| 16:59 | 17:56 | 18:46 120:39 | 21:27 | 21:53
24 | 08:21 | 07:27 08:00-09:03/63 | 06:24 ] 06:15 | 05:24 | 05:09
| 17:01 | 17:58 | 18:47 | 20:40 | 21:28 | 21:53
25 ] 08:20 | 07:25 08:00-09:01/61 | 06:22 | 06:13 | 05:23 | 05:10
| 17:03 | 18:00 | 18:49 |20:42 | 21:30 | 21:53
26 | 08:19 | 07:23 08:00-08:59/59 | 06:20 ]06:11 | 05:22 | 05:10
| 17:04 | 18:02 | 18:51 |20:44 | 21:31 | 21:53
27 ] 08:18 08:45-08:52/7 | 07:21 08:00-08:58/58 | 06:18 | 06:09 | 05:21 | 05:10
| 17:06 | 18:03 | 18:53 | 20:46 | 21:32 | 21:53
28 | 08:16 08:43-08:56/13 | 07:19 08:00-08:56/56 | 06:15 | 06:07 | 05:19 | 05:11
| 17:08 | 18:05 | 18:54 | 20:47 | 21:33 | 21:53
29 | 08:15 08:41-08:58/17 | | 07:13 | 06:05 | 05:18 | 05:11
| 17:10 | | 19:56 |20:49 | 21:35 | 21:53
30 | 08:13 08:40-09:01/21 | | 07:11 | 06:03 | 05:17 | 05:12
| 17:12 | | 19:58 |20:51 | 21:36 | 21:52
31]08:12 08:38-09:02/24 | | 07:08 | 105:17 |
| 17:13 | | 19:59 | 121:37 |
Sonnenscheinstunden | 259 | 277 | 367 | 416 | 485 | 499
Anzahl Minuten mit Schatten 88 1481 531 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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA 4 - VESTAS V162-7.2 7200 162.0 !0! NH: 122,0 m (Ges:203,0 m) (15)
Annahmen fur 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]05:13 | 05:49 | 06:39 | 07:28 08:46-09:11/25 | 07:22 07:53-08:41/48 | 08:13
|21:52 | 21:20 | 20:18 | 19:08 | 17:02 | 16:22
2]05:13 | 05:51 | 06:41 | 07:30 08:44-09:13/29 4 07:54-08:40/46 | 08:15
|21:52  |21:19 | 20:16 | 19:06 :00 | 16:21
3]05:14 | 05:52 | 06:42 | 07:32 08:42-09:15/33 07:55-08:40/45 | 08:16
|21:52 | 21:17 | 20:14 | 19:04 | 16:20
4] 05:15 | 05:54 | 06:44 | 07:33 08:41-09:17/36 07:56-08:40/44 | 08:17
|21:51  |21:15 | 20:11 | 19:02 | 16:20
5] 05:16 | 05:55 | 06:46 | 07:35 08:38-09:17/39 07:58-08:39/41 | 08:19
|21:51 | 21:13 | 20:09 | 18:59 | 16:19
6] 05:16 | 05:57 | 06:47 | 07:37 08:37-09:18/41 08:00-08:39/39 | 08:20
|21:50 | 21:12 | 20:07 | 18:57 | 16:19
7] 05:17 | 05:59 | 06:49 | 07:38 08:37-09:19/42 08:02-08:38/36 | 08:21
|21:50 | 21:10 | 20:04 | 18:55 | 16:19
8] 05:18 | 06:00 | 06:50 | 07:40 08:35-09:19/44 08:04-08:37/33 | 08:23
| 21:49 | 21:08 | 20:02 | 18:52 | 16:18
9] 05:19 | 06:02 | 06:52 | 07:42 08:34-09:19/45 08:06-08:36/30 | 08:24
| 21:48 | 21:06 | 20:00 | 18:50 | 16:18
10 | 05:20 | 06:03 | 06:54 | 07:43 08:34-09:20/46 08:08-08:35/27 | 08:25
| 21:47 | 21:04 | 19:58 | 18:48 | 16:18
11 ] 05:21 | 06:05 | 06:55 | 07:45 08:34-09:22/48 08:10-08:34/24 | 08:26 09:33-09:38/5
|21:47 | 21:02 | 19:55 | 18:46 | 16:17
12 | 05:22 | 06:07 | 06:57 | 07:47 08:33-09:26/53 08:12-08:33/21 | 08:27 09:32-09:40/8
| 21:46 | 21:00 | 19:53 | 18:44 | 16:17
13 ] 05:23 | 06:08 | 06:59 | 07:49 08:32-09:27/55 08:13-08:30/17 | 08:28 09:31-09:41/10
|21:45 | 20:59 | 19:51 | 18:41 | 16:17
14 | 05:25 | 06:10 | 07:00 | 07:50 08:32-09:29/57 08:15-08:28/13 | 08:29 09:31-09:42/11
| 21:44 | 20:57 | 19:48 | 18:39 | 16:17
15| 05:26 | 06:11 | 07:02 | 07:52 08:32-09:31/59 08:17-08:24/7 | 08:30 09:31-09:43/12
121:43 | 20:55 | 19:46 | 18:37 | 16:17
16 | 05:27 | 06:13 | 07:03 | 07:54 08:32-09:32/60 | 08:31 09:31-09:44/13
|21:42 | 20:53 | 19:44 | 18:35 | 16:17
17 ] 05:28 | 06:15 | 07:05 | 07:55 08:33-09:34/61 | 08:32 09:32-09:45/13
|21:41 | 20:51 | 19:41 | 18:33 | 16:18
18 | 05:29 | 06:16 | 07:07 | 07:57 08:32-09:35/63 | 08:32 09:31-09:45/14
| 21:40 | 20:48 | 19:39 | 18:30 | 16:18
19 | 05:31 | 06:18 | 07:08 | 07:59 08:32-09:36/64 | 08:33 09:32-09:46/14
121:39 | 20:46 | 19:36 | 18:28 | 16:18
20 | 05:32 | 06:19 | 07:10 | 08:01 08:33-09:37/64 | 08:34 09:33-09:47/14
|21:38 | 20:44 | 19:34 | 18:26 | 16:19
21 ] 05:33 | 06:21 | 07:12 | 08:02 08:33-09:38/65 | 08:34 09:33-09:47/14
121:36 | 20:42 | 19:32 | 18:24 | 16:19
22 | 05:35 | 06:23 | 07:13 | 08:04 08:34-09:39/65 | 08:35 09:34-09:48/14
121:35 | 20:40 | 19:29 | 18:22 | 16:19
23] 05:36 | 06:24 | 07:15 | 08:06 08:35-09:40/65 | 08:35 09:34-09:48/14
|21:34  |20:38 | 19:27 | 18:20 | 16:20
24 | 05:37 | 06:26 | 07:17 | 08:08 08:36-09:41/65 | 08:36 09:34-09:48/14
121:32 | 20:36 | 19:25 | 18:18 | 16:21
25 ] 05:39 | 06:28 | 07:18 | 07:10 07:38-08:41/63 | 08:36 09:35-09:49/14
]21:31  ]20:34 | 19:22 |17:16 | 16:21
26 | 05:40 | 06:29 | 07:20 | 07:11 07:38-08:40/62 | 08:36 09:36-09:49/13
121:30  |20:31 | 19:20 | 17:14 | 16:22
27 | 05:42 | 06:31 | 07:22 | 07:13 07:40-08:41/61 | 08:37 09:36-09:49/13
|21:28  ]20:29 | 19:18 | 17:12 | 16:23
28 | 05:43 | 06:33 | 07:23 | 07:15 07:42-08:41/59 | 08:37 09:37-09:49/12
|21:27 | 20:27 | 19:15 | 17:10 | 16:23
29 | 05:45 | 06:34 | 07:25 08:54-09:05/11 | 07:17 07:45-08:41/56 | 08:37 09:38-09:49/11
|21:25  ]20:25 | 19:13 | 17:08 | 16:24
30 | 05:46 | 06:36 | 07:27 08:49-09:09/20 | 07:19 07:50-08:41/51 | 08:37 09:39-09:49/10
|21:24 | 20:23 | 19:11 | 17:06 | 16:25
31| 05:48 | 06:37 | | 07:20 07:52-08:41/49 | 08:37 09:40-09:49/9
|21:22 | 20220 | | 17:04 | 16:26
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 243
Anzahl Minuten mit Schatten 0 0 31 1625 471 252

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA
Berechnung: Gesamtbelastung WEA: WEA TE02 - ENERCON E-175 EP5 6000 175.0 !O! NH: 162,0 m (Ges:249,5 m) (16)
Annahmen fur 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  [Mai Puni uli JAugust | SeptembdOktober |NovembefDezember
1108:38 |08:11 | 07:17 16:53-17:09/16 |07:06  |06:01 | 05:16 | 05:13 | 05:50 | 06:39 | 07:29 |07:22 | 08:14
|16:28 [ 17:16 | 18:07 ]20:02 [20:53 | 21:39 | 2153 |2 ]20:18 | 19:09 | 16:22
2]08:37 | 08:09 ]07:15 16:55-17:05/10 |07:04 [ 05:59 | 05:15 | 05:14 | O |06:41 [ 07:30 ] 08:15
16:29 | 17:17 18:09 20:03  |20:54 | 21:40  [21:52 | 21:19 | 20:16 | 19:07 16:21
3]08:37 | 08:07 07:13 07:02  |05:58 |05:14 | 05:14 | 0553  |06:43 | 07:32 08:16
16:30 17:19 18:11 20:05 20:56 21:41 21:52 21:17 20:14 19:04 16:21
4| 08:37 08:06 07:11 06:59 05:56 05:14 05:15 06:44 07:34 08:18
16:31  [17:21 18:13 20:07 |20:58 | 21:42 | 2151 20112 | 19:02 16:20
5]08:37 | 08:04 07:08 06:57 | 05:54 |05:13 | 05:16 06:46 | 07:35 08:19
16:32 | 17:23 18:15 20:08  |20:59 | 21:43 | 2151 20:09 | 19:00 16:20
6]08:37 | 08:02 07:06 06:55 | 05:52 |05:12 | 05117 06:48 | 07:37 08:20
16:33 17:25 18:16 20:10 21:01 21:44 21:50 20:07 18:57 16:19
7] 08:36 08:01 07:04 06:53 05:50 05:12 05:18 06:49 07:39 08:22
16:35 | 17:27 18:18 20:12 |21:03 | 21:45 | 21:50 20:05 | 18:55 16:19
8]08:36 | 07:59 07:02 06:50 | 05:48 |05:11 | 05:19 06:51 | 07:40 08:23
16:36 | 17:29 18:20 20114 |21:04 | 21:46 | 21:49 20:02 | 18:53 16:18
9]08:35 | 07:57 06:59 06:48 | 05:47  |05:11 | 05:20 06:52 | 07:42 08:24
16:37 17:31 18:22 20:15 21:06 21:46 21:49 20:00 18:51 16:18
10 | 08:35 07:55 06:57 06:46 05:45 05:10 05:21 06:54 07:44 08:25
16:30 [ 17:32 18:23 20117 |21:07 | 21:47 | 21:48 19:58 | 18:48 16:18
11]08:34 | 07:54 17:00-17:04/4 | 06:55 06:44 | 05:43  |05:10 | 05:22 06:56 | 07:45 17:33-17:35/2 08:26
|16:40 [ 17:34 | 18:25 120:19  [21:09 | 21:48 | 21:47 |19:56 | 18:46 | 16:18
12]08:33 | 07:52 16:56-17:08/12 | 06:53 06:41 | 05:42  |05:09 | 05:23 06:57 | 07:47 17:28-17:41/13 08:27
16:42 17:36 18:27 20:20 21:11 21:49 21:46 19:53 18:44 16:18
13| 08:33 07:50 16:53-17:10/17 06:50 06:39 05:40 05:09 05:24 06:59 07:49 17:25-17:43/18 08:28
16:43 [ 17:38 18:29 2022 |21:12 | 2149 | 21:45 19:51 | 18:42 16:18
14]08:32 | 07:48 16:52-17:12/20 | 06:48 06:37 | 05:38  |05:09 | 05:25 07:01 | 07:51 17:22-17:44/22 08:29
|16:45 | 17:40 | 18:31 120:24  |21:14 2150 | 21:44 |19:49 | 18:39 | 16:18
15|08:31 | 07:46 16:51-17:13/22 | 06:46 06:35 | 05:37  |05:09 | 05:26 07:02 | 07:52 17:21-17:45/24 08:30
16:46 17:42 18:32 20:25 21:15 21:51 21:43 19:46 18:37 16:18
16 | 08:30 07:44 16:50-17:14/24 06:43 06:32 05:35 05:09 05:27 07:04 07:54 17:20-17:46/26 08:31
16:48 17:44 18:34 20:27 21:17 21:51 21:42 19:44 18:35 16:18
17]08:29 | 07:42 16:48-17:14/26 | 06:41 06:30 | 05:34  |05:09 | 05:28 07:05 | 07:56 17:19-17:46/27 08:32
|16:49 | 17:45 | 18:36 120229 |21:18 2152 | 2141 |19:42 | 18:33 | 16:18
18 |08:28 | 07:40 16:47-17:15/28 | 06:39 06:28 | 05:32  |05:09 | 05:30 07:07 | 07:58 17:19-17:47/28 08:33
16:51 17:47 18:37 20:31 21:20 21:52 21:40 19:39 18:31 16:18
19 | 08:27 07:38 16:47-17:15/28 06:36 06:26 05:31 05:09 05:31 07:09 07:59 17:18-17:47/29 08:33
16:53 | 17:49 18:39 20:32 2121|2152 | 21:39 10:37 | 18:29 16:19
20[08:26 | 07:36 16:47-17:16/29 | 06:34 06:24 | 05:29  ]|05:09 | 05:32 07:10 | 08:01 17:17-17:46/29 08:34
|16:54 | 17:51 | 18:41 20:34  |21:23 2153 | 21:38 119:34 | 18:26 ] 16:19
21]08:25 | 07:34 16:47-17:16/29 | 06:32 06:22  |05:28 | 05:09 | 05:34 07:12 | 08:03 17:17-17:46/29 08:35
16:56 17:53 18:43 20:36 21:24 21:53 21:37 19:32 18:24 16:19
22| 08:24 07:32 16:47-17:16/29 06:29 06:20 05:27 05:09 05:35 07:14 08:05 17:17-17:46/29 08:35
16:58 | 17:55 18:44 20:37  |21:26 | 21:53 | 21:35 19:30 | 18:22 16:20
23]08:23 | 07:30 16:47-17:16/29 | 06:27 06:17 | 05:26 | 05:09 | 05:36 07:15 | 08:06 17:18-17:46/28 08:36
|16:590 | 17:56 | 18:46 120:39  |21:27 2153 |21:34 |19:27 | 18:20 ] 16:20
24]08:22 | 07:28 16:48-17:15/27 | 06:25 06:15 | 05:24  |05:09 | 05:38 07:17 | 08:08 17:18-17:45/27 08:36
17:01 17:58 18:48 20:41 21:29 21:53 21:33 19:25 18:18 16:21
25 08:21 07:26 16:47-17:14/27 06:23 06:13 05:23 05:10 05:39 07:19 07:10 16:19-16:45/26 08:36
17:03 | 18:00 18:50 20:43 | 21:30 | 21:53 | 21:31 19:23 [ 17:16 16:21
26]08:19 | 07:24 16:48-17:13/25 | 06:20 06:11  |05:22  |05:10 | 05:41 07:20 | 07:12 16:19-16:44/25 08:37
117:05 | 18:02 | 18:51 2044|2131 2153 | 21:30 119:20  [17:14 | 16:22
27]08:18 | 07:21 16:49-17:12/23 | 06:18 06:09 |05:21  |05:11 | 05:42 07:22 | 07:13 16:20-16:43/23 08:37
17:07 18:04 18:53 20:46 21:33 21:53 21:28 19:18 17:12 16:23
28| 08:17 07:19 16:51-17:11/20 06:16 06:07 05:20 05:11 05:43 07:24 07:15 16:22-16:41/19 08:37
17:08 | 18:06 18:55 20148 | 21:34 | 2153 | 21:27 19:16 | 17:10 16:24
29| 08:15 07:13 06:05 | 05:19 |05:12 | 05:45 07:25 | 07:17 16:22-16:38/16 08:37
117:10 | | 19:56 2049 |21:35 2153 | 21:25 |19:13 | 17:08 | 16:25
30 | 08:14 07:11 06:03 | 05:18 |05:12 | 05:46 07:27 | 07:19 16:25-16:36/11 08:38
17:12 19:58 20:51 21:36 21:53 21:24 19:11 17:06 16:25
31 08:12 07:09 05:17 05:48 07:21 08:38
17:14 20:00 21:37 21:22 17:04 16:26

Sonnenscheinstunden | 259 217 367 416 485 499 502 381 331 266 243
Anzah! Minuten mit Schatten 0 419 26 0 0 0 4 0 0 451 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 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 2006202411:00/30  WINAPRO .
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Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA TEO3 - ENERCON E-175 EP5 6000 175.0 !O! NH: 119,8 m (Ges:207,3 m) (17)
Annahmen fur 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  uni auli JAugust | SeptembdOktober |November 1Dezember

1108:38 15:20-15:53/24 | 08:11 15:43-16:33/50 | 07:17 06:01  |05:16 |05:13 [05:49  [06:39  |07:29 | 07:22 08:14 15:13-15:49/36
16:28 17:16 18:07 20:53 21:39 21:53 21:21 20:18 19:09 17:03 16:22

2]08:37 15:29-15:54/25 | 08:09 15:44-16:07/23 | 07:15 0550  [05:15 0514 |O05:51 | 06:41 [ 07:30 | 07:24 08:15 15:13-15:47/34
16:29 17:17 16:08-16:32/24 18:09 20:54 21:40 21:52 21:19 20:16 19:06 17:01 16:21

3 08:37 15:29-15:55/26 08:07 15:46-16:05/19 | 07:13 05:58 05:14 05:14 05:53 06:43 07:32 07:26 08:16 15:14-15:47/33
16:30 17:19 16:09-16:31/22 18:11 20:56 21:41 21:52 21:17 20:14 19:04 16:59 16:21

4] 08:37 15:29-15:56/27 08:06 15:50-16:03/13 | 07:10 05:56 05:14 05:15 05:54 06:44 07:34 07:28 15:48-15:52/4 08:18 15:14-15:46/32
16:31 17:21 16:11-16:30/19 18:13 20:58 21:42 21:51 21:16 20:12 19:02 16:57 16:20

5| 08:37 15:30-15:58/28 16:12-16:29/17 | 07:08 05:54 05:13 05:16 05:56 06:46 07:35 07:30 15:44-15:56/12 08:19 15:15-15:46/31
16:32 18:15 20:59 21:43 21:51 21:14 20:09 19:00 16:55 16:20

6| 08:36 15:30-15:59/29 16:15-16:26/11 | 07:06 05:52 05:12 05:17 05:57 06:48 07:37 07:31 15:24-15:28/4 08:20 15:16-15:45/29
16:33 18:16 21:01 21:44 21:50 21:12 20:07 18:57 16:54 15:42-15:59/17 16:19

708:36 15:30-16:01/31 07:04 05:50 05:12 05:18 05:59 06:49 07:39 07:33 15:19-15:33/14 | 08:22 15:16-15:44/28
16:35 18:18 21:03 21:45 21:50 21:10 20:05 18:55 16:52 16:19

8]08:36 15:30-16:02/32 07:02 05:48  |05:11  |05:19 |06:00 [06:51  [07:40 | 07:35 15:16-15:36/20 | 08:23 15:17-15:44/27
16:36 18:20 21:04 | 21:46 | 2149  |21:08  [20:02 [18:53 | 16:50 15:39-16:02/23 |16:18

9]08:35 15:30-16:03/33 06:59 05:47  [05:11 [05:19  [06:02 | 06:52 [ 07:42 | 07:37 15:15-16:03/48 | 08:24 15:18-15:44/26
16:37 18:22 21:06 21:46 21:49 21:07 20:00 18:51 16:49 16:18

10| 08:35 15:31-16:05/34 06:57 05:45 05:10 05:20 06:04 06:54 07:44 07:39 15:13-16:03/50 08:25 15:18-15:43/25
16:39 18:23 21:07 21:47 21:48 21:05 19:58 18:48 16:47 16:18

11]08:34 15:31-16:06/35 06:55 05:43 05:10 05:22 06:05 06:56 07:45 07:40 15:12-16:04/52 08:26 15:19-15:43/24
16:40 18:25 21:09 21:48 21:47 21:03 19:55 18:46 16:45 16:18

12| 08:33 15:31-16:08/37 06:52 05:42 05:09 05:23 06:07 06:57 07:47 07:42 15:12-16:05/53 08:27 15:20-15:43/23
16:42 18:27 21:11 21:49 21:46 21:01 19:53 18:44 16:44 16:18

13 | 08:33 15:31-16:09/38 06:50 05:40 05:09 05:24 06:08 06:59 07:49 07:44 15:11-16:05/54 08:28 15:20-15:42/22
16:43 18:29 21:12 21:49 21:45 20:59 19:51 18:42 16:42 16:18

14| 08:32 15:31-16:11/40 06:48 05:38 05:09 05:25 06:10 07:01 07:51 07:46 15:10-16:06/56 08:29 15:21-15:42/21
16:45 18:30 21:14 21:50 21:44 20:57 19:49 18:39 16:41 16:18

15| 08:31 15:31-16:13/42 06:46 05:37 05:09 05:26 06:12 07:02 07:52 07:47 15:10-16:06/56 08:30 15:22-15:42/20
16:46 18:32 21115 | 2151|2143 [20:55  [19:46 | 18:37 | 16:39 16:18

16 ]08:30 15:32-16:14/42 06:43 05:35 |05:09 |05:27 |06:13 [07:04 [07:54 | 07:49 15:09-16:06/57 |08:31 15:22-15:43/21
16:48 18:34 21:17 21:51 21:42 20:53 19:44 18:35 16:38 16:18

17| 08:29 15:32-16:16/44 06:41 05:34  [05:09 [05:28 |06:15 | 07:05 [07:56 | O7:51 15:09-16:04/55 | 08:32 15:23-15:43/20
16:49 18:36 21:18 21:51 21:41 20:51 19:41 18:33 16:37 16:18

18 | 08:28 15:32-16:18/46 06:39 05:32 05:09 05:30 06:17 07:07 07:58 07:53 15:09-16:03/54 08:33 15:24-15:43/19
16:51 18:37 21:20 21:52 21:40 20:49 19:39 18:31 16:35 16:18

19 | 08:27 15:33-16:20/47 06:36 05:31 05:09 05:31 06:18 07:09 07:59 07:54 15:09-16:02/53 08:33 15:24-15:43/19
16:53 18:39 21:21 21:52 21:39 20:47 19:37 18:29 16:34 16:18

20| 08:26 15:33-16:22/49 06:34 05:29 05:09 05:32 06:20 07:10 08:01 07:56 15:09-16:01/52 08:34 15:25-15:44/19
16:54 18:41 21:23 21:53 21:38 20:45 19:34 18:26 16:33 16:19

21]08:25 15:33-16:23/50 06:32 05:28 05:09 05:34 06:21 07:12 08:03 07:58 15:09-15:59/50 08:35 15:25-15:44/19
16:56 18:43 21:24 21:53 21:37 20:43 19:32 18:24 16:31 16:19

22| 08:24 15:34-16:26/52 06:29 05:27 05:09 05:35 06:23 07:14 08:05 07:59 15:10-15:58/48 08:35 15:26-15:45/19
16:58 18:44 21:26 21:53 21:35 20:40 19:30 18:22 16:30 16:20

2308:23 15:35-16:28/53 06:27 05:26  |05:09 |05:36 |06:25 [07:15 [08:06 |08:01 15:09-15:56/47 |08:36 15:26-15:45/19
16:59 18:46 2127|2153 | 2134 [20:38  [19:27  [18:20 | 16:29 16:2

24 08:22 15:35-16:20/54 06:25 05:24  [05:09 [05:38 |06:26 |07:17  [08:08 | 08:03 15:09-15:55/46 | 08:36 15:27-15:46/19
17:01 18:48 21:29 21:53 21:33 20:36 19:25 18:18 16:28 16:21

25| 08:21 15:36-16:32/56 06:22 05:23 05:10 05:39 06:28 07:19 07:10 08:04 15:10-15:54/44 08:36 15:27-15:46/19
17:03 18:50 21:30 21:53 21:31 20:34 19:23 17:16 16:27 16:21

26 | 08:19 15:36-16:33/57 06:20 05:22 05:10 05:41 06:30 07:20 07:12 08:06 15:11-15:54/43 08:37 15:27-15:47/20
17:05 18:51 21:31 21:53 21:30 20:32 19:20 17:14 16:26 16:22

27 08:18 15:37-16:33/56 06:18 05:21 05:11 05:42 06:31 07:22 07:13 08:08 15:10-15:52/42 08:37 15:27-15:47/20
17:07 18:53 21:32 21:53 21:28 20:30 19:18 17:12 16:25 16:23

28] 08:16 15:38-16:33/55 06:16 05:20 05:11 05:43 06:33 07:24 07:15 08:09 15:11-15:51/40 08:37 15:28-15:48/20
17:08 1 18:55 21:34 21:53 21:27 20:27 19:16 17:10 16:24 16:24

29| 08:15 15:39-16:33/54 07:13 05:19 05:12 05:45 06:34 07:25 07:17 08:11 15:12-15:50/38 08:37 15:28-15:49/21
17:10 19:56 21:35 21:53 21:25 20:25 19:13 17:08 16:24 16:25

30| 08:14 15:40-16:33/53 07:11 05:18 05:12 05:46 06:36 07:27 07:19 08:12 15:12-15:49/37 08:37 15:28-15:50/22
17:12 19:58 21:36 | 2153|2124 [20:23  [19:11  [17:06 | 16:23 16:2

31]08:12 15:41-16:32/51 07:09 05:17 05:48 | 06:38 07:21 08:38 15:28-15:51/23
17:14 20:00 21:37 21:22 20:21 17:04 16:26
Sonnenscheinstunden | 259 277 367 416 485 499 502 454 381 331 266 243

Anzahl Minuten mit Schatten 1300 198 0 0 0 [ 0 0 0 0 1189 730

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA VB 1 - GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !0! NH: 120,9 m (Ges:199,9 m) (11)
Annahmen fur 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
108:38 15:19-15:49/30 | 08:11 | 07:17 | 07:06 18:39-19:21/42 18:41-19:50/69
| 16:28 | 17:16 | 18:07 | 20:02 20:01-20:24/23
2] 08:37 15:20-15:50/30 | 08:09 | 07:15 | 07:04 18:40-19:20/40 18:41-19:49/68
| 16:29 |17:17 | 18:09 1 20:03 20:01-20:23/22
3] 08:37 15:20-15:50/30 | 08:07 | 07:13 17:43-17:45/2 | 07:02 18:39-19:19/40 18:41-19:49/68
1 16:30 | 17:19 ] 18:11 1 20:05 20:01-20:23/22
4] 08:37 15:21-15:51/30 | 08:06 | 07:10 17:39-17:47/8 | 06:59 18:40-19:18/38 18:41-19:48/67
| 16:31 | 17:21 | 18:13 | 20:07 20:01-20:22/21
5] 08:37 15:22-15:51/29 | 08:04 | 07:08 17:36-17:48/12 | 06:57 18:40-19:28/48 18:42-19:49/67
| 16:32 | 17:23 | 18:15 | 20:08 20:03-20:21/18
6| 08:37 15:21-15:51/30 | 08:02 | 07:06 17:35-17:50/15 | 06:55 18:40-19:33/53 18:42-19:48/66
| 16:33 | 17:25 | 18:16 | 20:10 20:04-20:20/16
7108:36 15:23-15:52/29 | 08:01 | 07:04 17:33-17:52/19 | 06:53 18:41-19:36/55 18:42-19:47/65
| 16:35 | 17:27 | 18:18 | 20:12 20:05-20:18/13
8 08:36 15:23-15:52/29 | 07:59 | 07:02 17:32-17:55/23 | 06:50 18:42-19:39/57 18:43-19:48/65
| 16:36 | 17:29 | 18:20 | 20:13 20:08-20:16/8
9] 08:35 15:23-15:52/29 | 07:57 17:00-17:01/1 | 06:59 17:31-17:56/25 | 06:48 18:44-19:41/57 18:43-19:47/64
| 16:37 | 17:30 | 18:22 | 20:15
10 ] 08:35 15:24-15:53/29 | 07:55 16:58-17:03/5 | 06:57 17:30-17:58/28 | 06:46 18:46-19:43/57 18:43-19:46/63
| 16:39 | 17:32 | 18:23 | 20:17
11]08:34 15:24-15:53/29 | 07:54 16:58-17:06/8 | 06:55 17:30-18:00/30 | 06:44 18:47-19:43/56 18:44-19:46/62
| 16:40 | 17:34 | 18:25 | 20:19
12] 08:33 15:25-15:53/28 | 07:52 16:57-17:08/11 | 06:52 17:29-17:59/30 | 06:41 18:50-19:44/54 18:45-19:45/60
| 16:42 | 17:36 | 18:27 | 20:20
13 ] 08:33 15:25-15:53/28 | 07:50 16:57-17:10/13 | 06:50 17:29-18:00/31 | 06:39 18:52-19:46/54 18:46-19:45/59
| 16:43 |17:38 | 18:29 | 20:22
14| 08:32 15:26-15:53/27 | 07:48 16:56-17:12/16 | 06:48 17:29-17:59/30 | 06:37 18:51-19:47/56 18:46-19:44/58
| 16:45 | 17:40 | 18:30 1 20:24
15 08:31 15:27-15:53/26 | 07:46 16:56-17:14/18 | 06:46 17:29-17:58/29 | 06:35 18:49-19:48/59 18:47-19:44/57
| 16:46 | 17:42 ] 18:32 1 20:25
16 | 08:30 15:28-15:53/25 | 07:44 16:55-17:15/20 | 06:43 17:29-17:58/29 | 06:32 18:48-19:48/60 18:48-19:44/56
| 16:48 | 17:44 ] 18:34 1 20:27
17| 08:29 15:29-15:53/24 | 07:42 16:55-17:17/22 | 06:41 17:30-17:57/27 | 06:30 18:47-19:48/61 18:48-19:42/54
| 16:49 | 17:45 | 18:36 18:00-18:10/10 | 20:29
18 | 08:28 15:30-15:52/22 | 07:40 16:55-17:18/23 | 06:39 17:30-18:12/42 | 06:28 18:46-19:49/63 18:50-19:42/52
| 16:51 | 17:47 | 18:37 | 20:31
19| 08:27 15:31-15:52/21 | 07:38 16:56-17:18/22 | 06:36 17:32-18:14/42 | 06:26 18:45-19:49/64 18:51-19:41/50
| 16:53 | 17:49 | 18:39 | 20:32
20| 08:26 15:33-15:52/19 | 07:36 16:57-17:17/20 | 06:34 17:33-18:16/43 | 06:24 18:44-19:49/65 18:51-19:40/49
| 16:54 | 17:51 | 18:41 | 20:34
21]08:25 15:34-15:50/16 | 07:34 16:58-17:16/18 | 06:32 17:35-18:17/42 | 06:22 18:44-19:50/66 18:52-19:39/47
| 16:56 | 17:53 | 18:43 | 20:36
22 08:24 15:36-15:49/13 | 07:32 16:59-17:15/16 | 06:29 17:40-17:44/4 | 06:20 18:43-19:50/67 18:53-19:39/46
| 16:58 | 17:55 | 18:44 17:46-18:19/33 | 20:37 20:06-20:10/4
23] 08:23 15:40-15:46/6 | 07:30 17:01-17:13/12 | 06:27 17:45-18:21/36 | 06:17 18:43-19:50/67 18:54-19:38/44
| 16:59 | 17:56 | 18:46 | 20:39 20:04-20:11/7
24 ] 08:22 | 07:28 | 06:25 17:43-18:21/38 | 06:15 18:42-19:50/68 18:56-19:37/41
| 17:01 | 17:58 | 18:48 | 20:41 20:03-20:13/10
25 08:21 | 07:26 | 06:22 17:42-18:21/39 | 06:13 18:42-19:50/68 18:57-19:37/40
| 17:03 | 18:00 | 18:50 | 20:42 20:02-20:15/13
26 ] 08:19 | 07:24 | 06:20 17:42-18:22/40 | 06:11 18:42-19:50/68 18:58-19:36/38
| 17:05 | 18:02 | 18:51 | 20:44 20:01-20:16/15
271 08:18 | 07:21 | 06:18 17:41-18:21/40 | 06:09 18:41-19:50/69 18:59-19:35/36
| 17:06 | 18:04 | 18:53 | 20:46 20:01-20:18/17
28] 08:17 | 07:19 | 06:16 17:40-18:22/42 | 06:07 18:41-19:50/69 19:01-19:34/33
| 17:08 | 18:06 | 18:55 ] 20:48 20:00-20:19/19
29| 08:15 ] | 07:13 18:40-19:22/42 | 06:05 18:41-19:50/69 19:02-19:32/30
| 17:10 | ] 19:56 120:49 20:00-20:21/21
30 | 08:14 ] | 07:11 18:39-19:21/42 | 06:03 18:42-19:50/68 19:03-19:31/28
| 17:12 | | 19:58 | 20:51 20:00-20:22/22
3108:12 | | 07:09 18:39-19:21/42 | 19:05-19:30/25
| 17:14 | | 20:00 |
Sonnenscheinstunden | 259 | 277 | 367 | 416
Anzahl Minuten mit Schatten 579 225 915 1886 1770

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:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: WEA VB 1 - GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !0! NH: 120,9 m (Ges:199,9 m) (11)
Annahmen fur 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]05:13 | 05:49 18:55-19:56/61 | 06:39 18:46-19:42/56 | 07:28 18:09-18:39/30 2 16:28-16:32/4 | 4 15:07-15:35/28
| 21:53 | 21:21 1 20:18 1 19:09 2 ] 16:22
2] 05:14 | 05:51 18:55-19:57/62 | 06:41 18:44-19:41/57 | 07:30 18:08-18:38/30 | 15:06-15:35/29
| 21:52 | 21:19 1 20:16 1 19:06 |
305:14 | 05:53 18:54-19:57/63 | 06:43 18:42-19:39/57 | 07:32 18:08-18:37/29 | 15:07-15:36/29
| 21:52 | 21:17 1 20:14 1 19:04 |
4] 05:15 | 05:54 18:54-19:57/63 | 06:44 18:39-19:36/57 | 07:34 18:09-18:35/26 | 15:07-15:36/29
| 21:51 | 21:16 20:20-20:24/4 | 20:12 | 19:02 |
5] 05:16 | 05:56 18:53-19:57/64 | 06:46 18:38-19:33/55 | 07:35 18:08-18:31/23 | 15:08-15:37/29
| 21:51 | 21:14 20:16-20:27/11 | 20:09 | 19:00 |
6] 05:17 | 05:57 18:53-19:58/65 | 06:48 18:36-19:29/53 | 07:37 18:09-18:29/20 | 15:08-15:37/29
| 21:50 | 21:12 20:15-20:29/14 | 20:07 | 18:57 |
705:18 | 05:59 18:52-19:58/66 | 06:49 18:35-19:24/49 | 07:39 18:10-18:27/17 | 15:08-15:37/29
| 21:50 | 21:10 20:13-20:30/17 | 20:05 | 18:55 |
805:18 | 06:00 18:52-19:58/66 | 06:51 18:34-19:13/39 | 07:40 18:11-18:25/14 | 15:09-15:39/30
| 21:49 | 21:08 20:11-20:30/19 | 20:02 | 18:53 |
9]05:19 19:20-19:31/11 | 06:02 18:51-19:58/67 | 06:52 18:33-19:13/40 | 07:42 18:12-18:22/10 | 15:09-15:39/30
| 21:49 | 21:07 20:11-20:31/20 | 20:00 | 18:51 | 16:18
10| 05:20 19:17-19:34/17 | 06:04 18:51-19:59/68 | 06:54 18:33-19:14/41 | 07:44 18:15-18:20/5 | 15:09-15:39/30
| 21:48 | 21:05 20:10-20:32/22 | 19:58 | 18:48 |
11]05:21 19:16-19:36/20 | 06:05 18:50-19:58/68 | 06:56 18:32-19:13/41 | 07:45 | 15:09-15:39/30
| 21:47 | 21:03 20:09-20:32/23 | 19:55 | 18:46 |
12 ] 05:23 19:14-19:37/23 | 06:07 18:50-19:58/68 | 06:57 18:31-19:13/42 | 07:47 | 15:10-15:40/30
| 21:46 | 21:01 20:09-20:32/23 | 19:53 | 18:44 |
13 ] 05:24 19:13-19:39/26 | 06:08 18:49-19:58/69 | 06:59 18:30-19:12/42 | 07:49 | 15:10-15:40/30
| 21:45 | 20:59 20:08-20:30/22 | 19:51 | 18:42 |
14 ] 05:25 19:11-19:40/29 | 06:10 18:49-19:58/69 | 07:01 18:30-19:12/42 | 07:51 | 15:11-15:41/30
| 21:44 | 20:57 20:09-20:29/20 | 19:48 | 18:39 |
151 05:26 19:10-19:42/32 | 06:12 18:49-19:57/68 | 07:02 18:30-19:11/41 | 07:52 | 15:11-15:41/30
| 21:43 ] 20:55 20:08-20:26/18 | 19:46 ] 18:37 |
16 | 05:27 19:09-19:43/34 | 06:13 18:49-19:58/69 | 07:04 18:30-19:11/41 | 07:54 | 15:12-15:42/30
| 21:42 ] 20:53 20:09-20:25/16 | 19:44 ] 18:35 |
17 | 05:28 19:07-19:44/37 | 06:15 18:48-19:57/69 | 07:05 18:30-19:11/41 | 07:56 | 15:13-15:42/29
| 21:41 | 20:51 20:08-20:22/14 | 19:41 | 18:33 |
18 | 05:30 19:07-19:46/39 | 06:17 18:49-19:57/68 | 07:07 18:30-19:09/39 | 07:58 17:35-17:42/7 | 15:13-15:43/30
| 21:40 | 20:49 20:09-20:21/12 | 19:39 | 18:31 |
19 ] 05:31 19:06-19:47/41 | 06:18 18:48-19:56/68 | 07:09 18:30-19:08/38 | 07:59 17:31-17:44/13 15:14-15:20/6 | 15:13-15:43/30
| 21:39 | 20:47 20:09-20:18/9 | 19:37 | 18:29 |
20 | 05:32 19:05-19:47/42 | 06:20 18:48-19:56/68 | 07:10 18:30-19:07/37 | 08:01 17:29-17:46/17 15:11-15:24/13 | 15:14-15:44/30
| 21:38 | 20:45 20:10-20:17/7 | 19:34 | 18:26 |
21]05:34 19:03-19:48/45 | 06:21 18:48-19:55/67 | 07:12 18:31-19:05/34 | 08:03 17:28-17:47/19 15:10-15:26/16 | 15:14-15:43/29
| 21:37 | 20:43 20:11-20:14/3 | 19:32 | 18:24 |
22] 05:35 19:03-19:50/47 | 06:23 18:48-19:54/66 | 07:14 18:21-19:03/42 | 08:05 17:27-17:48/21 15:09-15:28/19 | 15:15-15:44/29
| 21:35 | 20:40 | 19:30 | 18:22 |
23] 05:36 19:02-19:50/48 | 06:25 18:48-19:53/65 | 07:15 18:18-19:00/42 | 08:06 17:26-17:48/22 15:07-15:28/21 | 15:15-15:45/30
| 21:34 | 20:38 | 19:27 | 18:20 |
24]05:38 19:01-19:51/50 | 06:26 18:49-19:53/64 | 07:17 18:16-18:58/42 | 08:08 17:26-17:49/23 15:07-15:29/22 | 15:16-15:46/30
| 21:33 | 20:36 | 19:25 | 18:18 |
25 05:39 19:01-19:52/51 | 06:28 18:50-19:52/62 | 07:19 18:14-18:56/42 | 07:10 16:26-16:47/21 15:07-15:31/24 | 15:16-15:46/30
| 21:31 | 20:34 | 19:23 | 17:16 |
26| 05:41 19:00-19:53/53 | 06:30 18:49-19:51/62 | 07:20 18:12-18:38/26 | 07:12 16:25-16:45/20 15:07-15:32/25 | 15:17-15:46/29
| 21:30 | 20:32 | 19:20 18:40-18:53/13 | 17:14 |
27| 05:42 18:58-19:53/55 | 06:31 18:50-19:50/60 | 07:22 18:11-18:39/28 | 07:13 16:26-16:43/17 15:06-15:32/26 | 15:17-15:46/29
| 21:28 | 20:30 ] 19:18 |17:12 |
28| 05:43 18:58-19:54/56 | 06:33 18:50-19:48/58 | 07:24 18:11-18:40/29 | 07:15 16:26-16:41/15 15:06-15:33/27 | 15:17-15:47/30
| 21:27 1 20:27 119:16 | 17:10 |
29| 05:45 18:57-19:54/57 | 06:34 18:52-19:47/55 | 07:25 18:09-18:39/30 | 07:17 16:25-16:38/13 15:07-15:34/27 | 15:18-15:47/29
| 21:25 1 20:25 ]19:13 ] 17:08 |
30 | 05:46 18:56-19:55/59 | 06:36 18:52-19:45/53 | 07:27 18:09-18:39/30 | 07:19 16:26-16:36/10 15:06-15:34/28 | 15:18-15:48/30
| 21:24 | 20:23 | 19:11 | 17:06 |
31| 05:48 18:56-19:56/60 | 06:38 18:50-19:44/54 | | 07:21 16:27-16:34/7 | 15:19-15:48/29
| 21:22 | 20:21 | | 17:04 | |
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 |
Anzahl Minuten mit Schatten 932 2269 1266 429 258 915

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 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 20062024 11:00/33  WINAPRO .
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H Grafischer Kalender der
Gesamtbelastung pro WEA

Nachfolgend ist der grafische Kalender mit den Schattenzeiten je Windenergieanlage
uber das gesamte Jahr dargestellt.

noxt! engineering GmbH '
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Projekt:

WP Ostbevern

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

WEA 01: ENERCON E-138 EP3 E3 4260 138.3 IO! NH: 160,0 m (Ges:229,1

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

WEA 02: ENERCON E-175 EP5 6000 175.0 I0! NH: 162,0 m (Ges:249,5 m)
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WEA 03: ENERCON E-175 EPS 6000 175.0 IO!NH: 162,0 m (Ges:249,5 m)

E115 1150567: ENERCON E-115 3000 115.7 IO/ NH: 149,0 m (Ges:206,9

22:00 22:00 I I I
21:003 21:00 2
20:00-] 20:003 LT L
19:00 ] 19:002 /" ‘
18:004 = - 18:00 ‘-\‘
17:00 17:003 - -
16:00=| — 16:00= o~
15:00 15:003
= 14003 5 14003
N 13:00 N 13:00 3
12:00} 12:00
11:00 11:00=
10:00f 3
oos == i = =
07002 Q’ ™ -— L
06:003
0500 St e e e e R R Rl Rmas e o ]
Jan Feb Mar Apr Mai  Jun  Ju  Aug Sep OK Nov Dez Jan Mai  Jun  Ju  Aug Sep OK Nov Dez Jan
Monat Monat

E115 1150568: ENERCON E-115 3000 115.7 IOI NH: 149,0 m (Ges:206,9 n

E115 1150569: ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 n
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Schattenrezeptoren
I sr-o1: Schirl 25a, 48346 Ostbevern [ sR-09: Harkampsheide 23, 48291 Telgte SR-17: Fockenbrocksheide 12, 48291 Telgte
SR-02: Schirl 26, 48346 Ostbevern I sk-10: Harkampsheide 20a, 48291 Telgte [ sR-18: Horste 20, 48231 Warendorf
I s:-03: Schirl 30, 48346 Ostbevern I s:-1:: Harkampsheide 21, 48291 Telgte [ sk-19: Harkampsheide 26, 48291 Telgte
I sk-04: schirl 30a, 48346 Ostbevern SR-12: Uberwasser 25, 48346 Ostbevern I s:-20: Harkampsheide 26, 48291 Telgte
I s:-05: schirl 27, 48346 Ostbevern SR-13: Uberwasser 24, 48346 Ostbevern I sk-21: Harkampsheide 25, 48291 Telgte
I s=-06: Horste 50, 48231 Warendorf SR-14: Uberwasser 50, 48346 Ostbevern I s:-22: Uberwasser 23, 48346 Ostbevern
I s:-o7: Horste 20a, 48231 Warendorf SR-15: Schirl 25, 48346 Ostbevern

windPRO 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

SR-08: Schirl 28, 48346 Ostbevern SR-16:

Dipl.-Ing. (FH) Timm Schaer, M.Sc.
engineering@noxt.de - 25. Juni 2024

Schirl 24, 48346 Ostbevern

2062024111171 WINAPRO .

noxt! engineering GmbH

noxt!

engineering



H Grafischer Kalender GB pro WEA Seite 133 von 139 Bericht NE-B-130018 Rev. 1

Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de
Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

E44 441387: ENERCON E-40/6.44 600 44.0 1O!NH: 78,0 m (Ges:100,0 m) ( E44 441388: ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (
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E44 441389: ENERCON E-40/6.44 600 44.0 1O!NH: 78,0 m (Ges:100,0 m) ( E44 441390: ENERCON E-40/6.44 600 44.0 10! NH: 70,5 m (Ges:92,5 m) (2
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E44 441391: ENERCON E-40/6.44 600 44.0 IO!NH: 65,0 m (Ges:87,0 m) (6 E44 44788: ENERCON E-40/6.44 600 44.0 10! NH: 78,0 m (Ges:100,0 m) (1
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Schattenrezeptoren

I sr-o1: Schirl 25a, 48346 Ostbevern I sR-04: Schirl 30a, 48346 Ostbevern [ sr-16: Schirl 24, 48346 Ostbevern
SR-02: Schirl 26, 48346 Ostbevern I sk-05: schirl 27, 48346 Ostbevern
I s:-03: Schirl 30, 48346 Ostbevern SR-15: Schirl 25, 48346 Ostbevern

windPRO 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 24.06.2024 11:11/ 2 WlndPRO .
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Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de
Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

E44 447892: ENERCON E-40/6.44 600 44.0 IO!NH: 78,0 m (Ges:100,0 m) (  WEA 1: VESTAS V162-7.2 7200 162.0 IO! NH: 122,0 m(Ges:203,0 m) (12
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WEA 2: VESTAS V162-7.2 7200 162.0 IO NH: 122,0 m(Ges:203,0 m) (13 WEA 3: VESTAS V172-7.2 7200 172.0 IO! NH: 164,0 m (Ges:250,0 m) (14
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WEA 4: VESTAS V162-7.2 7200 162.0 !O! NH: 122,0 m (Ges:203,0 m) (15 WEA TE02: ENERCON E-175 EP5 6000 175.0 IO! NH: 162,0 m (Ges:249,5r
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Schattenrezeptoren

SR-02: Schirl 26, 48346 Ostbevern [ sk-16: schirl 24, 48346 Ostbevern [ sk-19: Harkampsheide 26, 48291 Telgte
- SR-07: Horste 20a, 48231 Warendorf SR-17: Fockenbrocksheide 12, 48291 Telgte - SR-20: Harkampsheide 26, 48291 Telgte
SR-15: Schirl 25, 48346 Ostbevern [ sk-18: Horste 20, 48231 Warendorf [ sk-21: Harkampsheide 25, 48291 Telgte

windPRO 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 24.06.2024 11:11/3 WlndPRO .
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Projekt:

WP Ostbevern

Lizenzierter Anwender:

noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick

+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 09:55/4.0.531

SHADOW - Grafischer Kalender pro WEA

Berechnung: Gesamtbelastung

WEA TEO3: ENERCON E-175 EPS 6000 175.0 IO!NH: 119,8 m (Ges:207,3r WEA VB 1: GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 IOI NH: 120
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Schattenrezeptoren

- SR-11: Harkampsheide 21, 48291 Telgte
SR-12: Uberwasser 25, 48346 Ostbevern

windPRO 4.0.531 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Monat

SR-13: Uberwasser 24, 48346 Ostbevern
SR-14: Uberwasser 50, 48346 Ostbevern

SR-17: Fockenbrocksheide 12, 48291 Telgte
- SR-22: Uberwasser 23, 48346 Ostbevern

2062024111174 WINAPRO .

noxt! engineering GmbH
Dipl.-Ing. (FH) Timm Schaer, M.Sc.
engineering@noxt.de - 25. Juni 2024
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I Hauptergebnis der Vorbelastung

Nachfolgend ist das Hauptergebnis der Vorbelastung aller 22 untersuchten Schattenre-
zeptoren (SR-01 bis SR-22) dargestellt. Die Ergebnisse sind angegeben in Minuten pro
Tag und Stunden pro Jahr.

noxt! engineering GmbH '
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Projekt: Lizenzierter Anwender:

WP Ostbevern noxt! engineering GmbH
Malberger StraRe 13
DE-49082 Osnabriick
+49 (0)160 40 24 579
Timm / andre@noxt.de

Berechnet:

24.06.2024 10:14/4.0.531
SHADOW - Hauptergebnis

Berechnung: Vorbelastung
Annahmen fur Schattenwurfberechnung e =

Beschattungsbereich der WEA e _— .
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt i 3
Siehe WEA-Tabelle

65 < [

i *
Minimale relevante Sonnenhéhe tber Horizont 3° g: ;EE‘H- 44788
Tage zwischen Berechnungen 1 Tag(e) 4 * <D "614 447897
Berechnungszeitsprung 1 Minuten 7 Ells*d&‘;iitﬂgss{g

! . . . - J A aEH 441390577

Die dargestellten Zeiten sind die astronomisch maximal mégliche EK_E*HS 50569
Beschattungsdauer, berechnet unter folgenden Annahmen: i SR-14

Die Sonne scheint taglich von Sonnenauf- bis -untergang i ) 9@98 SR-06

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung X o SR-13 SR-07

Die Windenergieanlage/n ist/sind immer in Betrieb WEA VB 1 & on-18

oL 140 SR-09,... @ =

Eine WEA wird nicht beriicksichtigt, wenn sie von keinem Teil der WE&;F.E(\)%'E% SR-10 = SR-20 WEA §‘ﬂ
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf lpes b SR da Y N WEWEA L_
den folgenden Annahmen: <> = wEA 2

Verwendete Hohenlinien: PrjAss Hohenraster (Germany Nordrhein-Westfalen | S
Rasterauflésung: 1,0 m $

(¢) OpenStreetMap contributors, Data OpenStreetMap and poﬁtributors, ODbL

MaRstab 1:100.000
% Existierende WEA % Schattenrezeptor

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

WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn-  Rotor- NH Beschatt.-  U/min
tu- leistung durch- Bereich
ell messer
[m] ) [kw]  [m] [m] [m] [U/min]
E115 1150567 422.555 5.763.572 57,4 ENERCON E-... Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
E115 1150568 422.825 5.763.087 55,3 ENERCON E-... Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
E115 1150569 423.569 5.762.916 55,5 ENERCON E-... Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
E44 441387 423.765 5.763.241 55,6 ENERCON E-... Nein ENERCON E-40/6.44-600 600 440 78,0 834 34,5
E44 441388 423.478 5.764.352 55,2 ENERCON E-... Nein ENERCON E-40/6.44-600 600 440 78,0 834 34,5
E44 441389 424.108 5.763.747 55,6 ENERCON E-... Nein ENERCON E-40/6.44-600 600 44,0 78,0 834 34,5
E44 441390 423.565 5.763.355 54,7 ENERCON E-... Nein ENERCON E-40/6.44-600 600 440 705 835 34,5
E44 441391 423.960 5.763.517 55,2 ENERCON E-... Nein  ENERCON E-40/6.44-600 600 44,0 65,0 836 34,5
E44 44788 423.803 5.764.282 57,0 ENERCON E-... Nein ENERCON E-40/6.44-600 600 440 78,0 834 34,5
E44 447892 423.804 5.764.007 55,5 ENERCON E-... Nein  ENERCON E-40/6.44-600 600 44,0 78,0 834 34,5
WEA 1 425.211 5.760.734 57,7 VESTAS V162...Ja  VESTAS V162-7.2-7.200 7.200 162,0 122,0 2.044 9,5
WEA 2 425.779 5.760.545 58,0 VESTAS V162...Ja  VESTAS 7.200 162,0 122,0 2.044 9,5
WEA 3 424.857 5.761.131 54,6 VESTAS V172..Ja  VESTAS 7.200 172,0 164,0 1.904 -
WEA 4 424.822 5.760.636 57,1 VESTAS V162...Ja  VESTAS V162-7.2-7.200 7.200 162,0 122,0 2.044 9,5
WEA TE02 419.001 5.761.268 55,0 ENERCON E-... Ja ENERCON E-175 EP5-6.000 6.000 175,0 162,0 1.737 -
WEA TEO3 419.476 5.761.102 56,2 ENERCON E-... Ja ENERCON E-175 EP5-6.000 6.000 1750 119,8 1.740 -
WEA VB 1 419.748 5.761.945 54,0 GE WIND EN... Nein GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500  158,0 120,9 1.819 -
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung des Ausrichtungsmodus  Augenhdhe (ZVI)
0.Gr.  Fensters 0.Gr.
[m] [m] [m] [m] [°] [m]
SR-01 Schirl 25a, 48346 Ostbevern 423.314 5.763.591 55,4 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-02 Schirl 26, 48346 Ostbevern 423.146 5.763.684 56,0 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-03 Schirl 30, 48346 Ostbevern 423.269 5.763.579 55,3 0,1 01 20 90,0 "Gewéachshaus-Modus" 2,1
SR-04 Schirl 30a, 48346 Ostbevern 423.266 5.763.561 55,3 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
SR-05 Schirl 27, 48346 Ostbevern 423.386 5.763.478 55,9 0,1 0,1 20 90,0 “Gewéachshaus-Modus" 2,1
SR-06 Horste 50, 48231 Warendorf 424.438 5.762.438 56,3 0,1 0,1 20 90,0 “Gewéachshaus-Modus" 2,1
SR-07 Horste 20a, 48231 Warendorf 423.699 5.762.152 56,2 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
SR-08 Schirl 28, 48346 Ostbevern 423.250 5.762.454 56,2 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-09 Harkampsheide 23, 48291 Telgte 422.113 5.761.564 54,5 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-10 Harkampsheide 20a, 48291 Telgte 421.480 5.761.271 55,7 0,1 0,1 20 90,0 "Gewéachshaus-Modus" 2,1
SR-11 Harkampsheide 21, 48291 Telgte 421.228 5.761.438 55,8 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
SR-12 Uberwasser 25, 48346 Osthevern 420.602 5.761.993 52,8 0,1 01 20 90,0 “Gewéachshaus-Modus" 2,1
SR-13 Uberwasser 24, 48346 Ostbevern 420.908 5.762.185 53,1 0,1 0,1 2,0 90,0 “Gewachshaus-Modus" 2,1
SR-14 Uberwasser 50, 48346 Ostbevern 421.170 5.762.621 55,8 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-15 Schirl 25, 48346 Ostbevern 423.301 5.763.737 55,5 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
(Fortsetzung nachste Seite)...
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SHADOW - Hauptergebnis
Berechnung: Vorbelastung
...(Fortsetzung von vorheriger Seite)

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung des  Ausrichtungsmodus  Augenhdhe (ZVI)
0.Gr.  Fensters 0.Gr.
[m] [m] [m] [m] [°] [m]
SR-16 Schirl 24, 48346 Ostbevern 423.356 5.763.882 55,2 0,1 0,1 20 90,0 “Gewéachshaus-Modus" 2,1
SR-17 Fockenbrocksheide 12, 48291 Telgte 420.268 5.761.873 53,8 0,1 0,1 20 90,0 “Gewéachshaus-Modus" 2,1
SR-18 Horste 20, 48231 Warendorf 423.863 5.761.964 56,4 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-19 Harkampsheide 26, 48291 Telgte 424.090 5.761.140 55,2 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-20 Harkampsheide 26, 48291 Telgte 424,095 5.761.096 55,2 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-21 Harkampsheide 25, 48291 Telgte 424,118 5.760.981 55,3 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
SR-22 Uberwasser 23, 48346 Ostbevern 420.633 5.762.911 54,1 0,1 0,1 20 90,0 "Gewéachshaus-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 Schirl 25a, 48346 Ostbevern 119:58 196 1:25
SR-02 Schirl 26, 48346 Ostbevern 132:35 220 1:13
SR-03 Schirl 30, 48346 Ostbevern 123:10 198 1:13
SR-04 Schirl 30a, 48346 Ostbevern 126:22 209 1:09
SR-05 Schirl 27, 48346 Ostbevern 155:45 250 1:27
SR-06 Horste 50, 48231 Warendorf 30:53 89 0:29
SR-07 Horste 20a, 48231 Warendorf 17:44 52 0:27
SR-08 Schirl 28, 48346 Ostbevern 0:00 0 0:00
SR-09 Harkampsheide 23, 48291 Telgte 0:00 0 0:00
SR-10 Harkampsheide 20a, 48291 Telgte 0:00 0 0:00
SR-11 Harkampsheide 21, 48291 Telgte 9:05 35 0:23
SR-12 Uberwasser 25, 48346 Ostbevern 46:45 108 0:42
SR-13 Uberwasser 24, 48346 Ostbevern 14:03 39 0:31
SR-14 Uberwasser 50, 48346 Ostbevern 14:46 73 0:23
SR-15 Schirl 25, 48346 Ostbevern 118:34 207 1:10
SR-16 Schirl 24, 48346 Ostbevern 62:20 175 0:30
SR-17 Fockenbrocksheide 12, 48291 Telgte 164:33 253 1:09
SR-18 Horste 20, 48231 Warendorf 31:43 103 0:32
SR-19 Harkampsheide 26, 48291 Telgte 96:46 162 0:51
SR-20 Harkampsheide 26, 48291 Telgte 101:03 164 0:51
SR-21 Harkampsheide 25, 48291 Telgte 131:01 200 1:02
SR-22 Uberwasser 23, 48346 Ostbevern 32:50 88 0:30

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal
[h/a]

E115 1150567 ENERCON E-115 3000 115.7 !O! NH: 149,0 m (Ges:206,9 m) (10) 102:57

E115 1150568 ENERCON E-115 3000 115.7 !O! NH: 149,0 m (Ges:206,9 m) (7) 166:55
E115 1150569 ENERCON E-115 3000 115.7 !O! NH: 149,0 m (Ges:206,9 m) (9) 131:21

E44 441387 ENERCON E-40/6.44 600 44.0 !0! NH: 78,0 m (Ges:100,0 m) (3) 30:08

E44 441388 ENERCON E-40/6.44 600 44.0 0! NH: 78,0 m (Ges:100,0 m) (8) 0:00

E44 441389 ENERCON E-40/6.44 600 44.0 !0! NH: 78,0 m (Ges:100,0 m) (5) 12:55

E44 441390 ENERCON E-40/6.44 600 44.0 !0! NH: 70,5 m (Ges:92,5 m) (2) 92:03
E44 441391 ENERCON E-40/6.44 600 44.0 !0! NH: 65,0 m (Ges:87,0 m) (6) 22:57
E44 44788 ENERCON E-40/6.44 600 44.0 !0! NH: 78,0 m (Ges:100,0 m) (1) 0:00
E44 447892 ENERCON E-40/6.44 600 44.0 !0! NH: 78,0 m (Ges:100,0 m) (4) 30:23
WEA 1 VESTAS V162-7.2 7200 162.0 !0! NH: 122,0 m (Ges:203,0 m) (12) 42:41

WEA 2 VESTAS V162-7.2 7200 162.0 !0! NH: 122,0 m (Ges:203,0 m) (13) 11:21

WEA 3 VESTAS V172-7.2 7200 172.0 !O! NH: 164,0 m (Ges:250,0 m) (14) 153:25

WEA 4 VESTAS V162-7.2 7200 162.0 !O! NH: 122,0 m (Ges:203,0 m) (15) 74:39

WEA TEO2 ENERCON E-175 EP5 6000 175.0 !O! NH: 162,0 m (Ges:249,5 m) (16) 14:56
WEA TEO3 ENERCON E-175 EP5 6000 175.0 !O! NH: 119,8 m (Ges:207,3 m) (17) 56:57

WEA VB 1 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! NH: 120,9 m (Ges:199,9 m) (11) 191:45

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
zwei oder mehr WEA beschattet werden kann.
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Tabelle J.1: Revisionsubersicht

Revision | Anderungen Anmerkungen Datum
Rev. 0 Initiale Version 25.10.2023
Rev. 1 Anpassung Vorbelastung 25.06.2024
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