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1 EINLEITUNG

Von der mdp GmbH & Co. WEA Borne-Ost KG wurde der GL Garrad Hassan Deutschland GmbH (GH-D) am
2021-12-02 der Auftrag erteilt, fir zwei geplante Windenergieanlagen (WEA) im Windenergiepark Borne die
Schattenwurfbelastung an den umliegenden Immissionsorten (10) unter Berlicksichtigung aller immissionsrelevanten
Windenergieanlagen (WEA) zu berechnen.

Die Arbeiten werden auf Grundlage der ISI-RA-MEA-4620 /4/ des Management Systems der GL Garrad Hassan
Deutschland GmbH durchgefiihrt.

2 IMMISSIONSRELEVANTE WINDENERGIEANLAGEN

Auf der beplanten Flache sind von der mdp GmbH & Co. WEA Borne-Ost KG zwei neue Windenergieanlagen (WEA)
des Typs Vestas V162-6.0 MW mit einer Nabenhdhe von 169 m und einem Rotordurchmesser von 162 m geplant. Im
Zuge der Neuerrichtung ist der Rickbau von einer WEA des Typs WindWorld WW750/52 geplant.

Als Vorbelastung werden, inclusive der zwei Rickbauanlagen, insgesamt 71 bestehende WEA beriicksichtigt. Dies sind
28 WEA des Typs ENERCON E-82 mit einem Rotordurchmesser von 82 m und einer Nabenhdhe von 138,38 m und
neun WEA mit einer Nabenhéhe von 138,5 m, drei WEA des Typs ENERCON E-40 mit einem Rotordurchmesser von
40 m und einer Nabenhdhe von 65 m, eine WEA des Typs Vestas V80 mit einem Rotordurchmesser von 80 m und einer
Nabenhéhe von 94,6 m, eine WEA des Typs Vestas V90 mit einem Rotordurchmesser von 90 m und einer Nabenhdhe
von 104,8 m, drei WEA des Typs NEG MICON NM 1000/60 mit einem Rotordurchmesser von 60 m und einer
Nabenhdhe von 69,9 m, vier WEA des Typs WindWorld WW 750/52 mit einem Rotordurchmesser von 52 m und einer
Nabenhéhe von 73,9 m, drei WEA des Typs NEG MICON NM 900/52 mit einem Rotordurchmesser von 52 m und einer
Nabenhdéhe von 73,8 m, elf WEA des Typs NEG MICON NM 1500/82 mit einem Rotordurchmesser von 82m und einer
Nabenhdhe von 93,6 m, sechs WEA des Typs NEG Micon NM 1500¢/72 mit einem Rotordurchmesser von 72 m und
einer Nabenhdhe von 64 m, zwei WEA des Typs Vestas V112 mit einem Rotordurchmesser von 112 m und einer
Nabenhohe von 143,7 m.

Die Reichweite der Schatten der Windenergieanlagen wird gemaf /1/ errechnet. Es wird ein Linke-Triibungsfaktor von
3,5 berticksichtigt. Dies entspricht dem Wert der grof3ten zu erwartenden Schattenwurfreichweite, wie er an klaren
Wintertagen vorkommt.

Die Koordinaten der Standorte der WEA wurden vom Auftraggeber angegeben. Die Aufstellungsgeometrie ist mit
genauen Koordinaten im Hauptresultat im Anhang dargestelit. Uber die im Anhang dargestellten WEA hinaus sind dem
Gutachter keine vorhandenen, genehmigten oder geplanten Anlagen in immissionsrelevanter Entfernung bekannt.

3 IMMISSIONSORTE

Als Immissionsorte (I0) wurden die nachstgelegenen Wohnbebauungen ausgewahlt, fir die von erhdhter potenzieller
Schattenwurfimmission ausgegangen werden kann. Zusatzlich werden fir die benachbarten Ortschaften Biere (10 43
bis 10 47), Eickendorf (10 48 und 10 49), Welsleben (10 50) und Atzendorf (IO 54) sowie in Stemmern (10 51),
Bahrendorf (10 52) und Altenweddingen (1O 53) jeweils ein oder mehrere 10 berlicksichtigt, obwohl diese nachweislich
aulerhalb des Einwirkbereichs der geplanten WEA liegen. Die ausgewahlten 10 sind unterschiedlich bewachsen und
werden als den zu beurteilenden WEA zugewandt betrachtet. Es wird davon ausgegangen, dass Bewuchs den
Schattenwurf nicht wesentlich abschwacht.

Die Koordinaten der IO wurden anhand von Karten im MafRstab 1:25.000 ermittelt. Erhebliche Abweichungen, die einen
Einfluss auf das Endergebnis haben kénnten, sind nicht zu erwarten.

DNV - Berichtsnr. 10205500-A-6-A - www.dnv.com Seite 4/89



DNV

4 BEURTEILUNGSVERFAHREN

Einen Einfluss auf die Schattenwurfbelastung haben die geographische Lage der WEA, der Immissionsorte (10) und
deren Lage zueinander sowie die ortlichen Gegebenheiten. Diese Daten werden als Eingabeparameter flr die
verwendete Software "WindPRO” der Fa. Energi- og Miljgdata, Aalborg, Danemark, in der Version 3.5.552 /2/ benutzt,
mit der lGiber Sonnenstandsdiagramme und die sich dann ergebende Geometrie méglicher Schattenwurf berechnet wird.
Die Standortkoordinaten (GauR-Kriiger-Koordinaten) und die Hohe tiber N.N. der zu berlicksichtigenden WEA sowie
deren Nabenhdhe und der Rotordurchmesser werden ermittelt und stellen den ersten Teil der Eingangsgréfien fur die
Schattenwurfberechnung dar. Der zweite Teil ist die Festlegung der Immissionsorte. Sie werden durch die vor Ort
gewonnenen Kenntnisse liber Wohnbebauungen anhand der Standortkoordinaten, der Hohe Giber N.N., der GroR3e, der
Platzierung und der Ausrichtung beschrieben. Die GréRe wird hier gemafl den Empfehlungen des Arbeitskreises
Schattenwurf unter Federfliihrung des Staatlichen Umweltamtes Schleswig /3/ als annahernd punktformig festgelegt und
durch ein horizontales Quadrat von 1 x 1 m abgebildet, dass sich auf einer Hohe von 2 m tUber dem Boden befindet.

Anhand der oben genannten Eingangsdaten erfolgt die Berechnung der maximal méglichen Schattenwurfbelastung an
den 10. Die Berechnung der maximalen Schattenwurfbelastung an den IO entspricht dem unglinstigsten Fall (,worst
case”), wobei folgende Annahmen getroffen werden:

e die Sonne scheint durchgehend wahrend der gesamten Zeit zwischen Sonnenauf- und Sonnenuntergang, es
wird also stets von einem wolkenlosen Himmel ausgegangen. Eine Ausnahme hiervon sind die Zeiten, in
denen die Sonne weniger als 3° (iber dem Horizont steht. Diese werden wegen zu geringer
Strahlungsintensitat nicht berlcksichtigt.

e die Windrichtung wird stets so angenommen, dass die Rotorflache senkrecht zur Sonneneinstrahlung steht,
also den maximal mdglichen Schatten verursacht.

e die WEA sind immer in Betrieb, haben also keine technisch bedingten Stillstandszeiten und immer ausreichend
starken Wind.

e der Einwirkbereich des Schattens einer WEA betragt bis zu 2.500 m. Liegen Daten zur Rotorblattgeometrie der
WEA vor, wird der Beschattungsbereich anhand der Geometriedaten ermittelt.

e die angenommenen Schattenwurfrezeptoren bzw. Fenster an den 10 sind nicht durch Gebaude, Bewuchs oder
ahnliches teilweise oder ganz verdeckt.

5 BERECHNUNG DER ERGEBNISSE

Die detaillierten Gesamtergebnisse sind dem Anhang zu entnehmen.

Nach Eingabe der Eingangsdaten wurde die maximal mdgliche Schattenwurfbelastung an den ausgewahlten
Immissionsorten bestimmt. Dabei werden zum einen die Vorbelastung durch vorhandene und ggf. weitere geplante
WEA und zum anderen die resultierenden Gesamtimmissionen bestimmt. Dabei ergibt sich folgendes Ergebnis fiir den
unguinstigsten Fall:

5.1 Gesamtbelastung

Am Immissionsort 10 37 (Bierer Stral3e 9, Borne) tritt die hdchste Belastung durch Schattenwurf auf. Sie betragt 52
Stunden und 28 Minuten pro Jahr, verteilt auf 118 Tage. Die maximale Tagesbelastung betragt 41 Minuten. Am
zweitstarksten belastet ist mit bis zu 50 Stunden und 59 Minuten pro Jahr, verteilt auf 107 Tage, und einer maximalen
Tagesbelastung von 37 Minuten der IO 39 (Bahrendorfer Stral3e 8, Borne). Die dritthdchste Belastung ergibt sich mit 49
Stunden und 39 Minuten pro Jahr, verteilt auf 107 Tage, am 10 38 (Bahrendorfer Stralle 1, Borne). Die maximale
Tagesbelastung betragt hier ebenfalls 37 Minuten.
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5.2  Vorbelastung durch die momentane Bestandssituation

In der momentanen Bestandssituation, vor dem Rickbau einer WindWorld WW750/52, ergibt sich am Immissionsort 10
03 (Altenweddinger Weg (Grenze WA), Borne) eine Vorbelastung von 25 Stunden und 56 Minuten pro Jahr, verteilt auf
121 Tage. Die maximale Tagesbelastung betragt dort 21 Minuten. Am zweitstarksten belastet ist mit bis zu 23 Stunden
und 18 Minuten pro Jahr, verteilt auf 53 Tage, und einer maximalen Tagesbelastung von 17 Minuten der IO 41 (Bierer
StralRe 34, Borne). Durch die vorhandenen WEA tritt am IO 01 (Altenweddinger Weg 18, Borne) eine
Schattenwurfbelastung von bis zu 21 Stunden und 42 Minuten pro Jahr, verteilt auf 109 Tage auf. Die maximale
Tagesbelastung betragt dort 27 Minuten.

5.3  Verbleibende Vorbelastung nach Ruckbau

Durch den verbleibenden Bestand nach dem Ruckbau einer WindWorld WW750/52 ergibt sich am Immissionsort 1O 03
(Altenweddinger Weg (Grenze WA), Borne) eine Vorbelastung von 25 Stunden und 36 Minuten pro Jahr, verteilt auf 113
Tage. Die maximale Tagesbelastung betragt dort 21 Minuten. Am zweitstarksten belastet ist mit bis zu 23 Stunden und
18 Minuten pro Jahr, verteilt auf 76 Tage, und einer maximalen Tagesbelastung von 25 Minuten der 10 41 (Bierer
StralRe 34, Borne). Durch die vorhandenen WEA tritt am IO 01 (Altenweddinger Weg 18) eine Schattenwurfbelastung
von bis zu 21 Stunden und 32 Minuten pro Jahr, verteilt auf 105 Tage auf. Die maximale Tagesbelastung betragt dort 27
Minuten.

5.4  Zusatzbelastung

Der Zubau der zwei geplanten Anlagen (WEA N20 und WEA N21) in Verbindung mit dem Rickbau einer WEA des Typs
WindWorld750/52 (WEA BO 47) fihrt am Immissionsort IO 37 (Bierer StralRe 9, Borne) zu einer Erhéhung der
Jahresbelastung um 44 Stunden und acht Minuten auf 52 Stunden und 28 Minuten pro Jahr, die maximale
Tagesbelastung erhoht sich um 27 Minuten auf 41 Minuten. Am 10 38 (Bahrendorfer Stralle 1, Borne) erhoht sich die
Belastung um 40 Stunden und 36 Minuten auf 49 Stunden und 39 Minuten pro Jahr. Die maximale Tagesbelastung
erhdht sich um 24 Minuten auf 37 Minuten. Des Weiteren erhéht sich am 10 39 (Bahrendorfer Strale 8, Borne) die
Jahresbelastung um 38 Stunden und 51 Minuten auf 50 Stunden und 59 Minuten. Die maximale Tagesbelastung erhdht
sich durch die geplante WEA hier um 24 Minuten auf 37 Minuten.

6 PROGNOSEGENAUIGKEIT

Zur Genauigkeit der Ergebnisse der Schattenwurfberechnung kann keine Aussage getroffen werden, da noch keine auf
Langzeitstudien basierenden Ergebnisse zu den Unsicherheiten der Berechnung vorliegen. Aufgrund des
angewendeten Verfahrens kann die Berechnung jedoch als konservativ im Sinne des Immissionsschutzes betrachtet
werden.

7 ABSCHLIERENDE BEURTEILUNG

Gemal den Hinweisen zur Ermittlung und Beurteilung der optischen Immissionen von Windenergieanlagen des
Landerausschusses fiir Immissionsschutz /3/ soll eine Belastung von 30 h im Jahr oder 30 min pro Tag nicht
Uberschritten werden.

Unter den oben beschriebenen Vorbedingungen ergibt die Berechnung, dass im Ostlichen Bereich der Ortschaft Borne,
an den Hausern an der Bierer Strale und der Eickendorfer Stralle jeweils bis zur Einmiindung der Stralle am Camp
eine bereits durch die Vorbelastung verursachte Uberschreitung der genannten Richtwerte nicht auszuschlieRen ist. Die
geplanten WEA verursachen hier zusatzlichen Schattenwurf. Die Zusatzbelastung der geplanten WEA fihrt im
nordlichen und nordwestlichen Teil der Ortslage Borne, im Bereich Altenweddinger Weg, Hirtentor, Bahrendorfer Stralle
und Ernst-Thalmann-Strale sowie im Bereich Usenburger Strale, Turngrund und ab deren Einmindung in die Bierer
StralRe auch im weiteren westlichen Verlauf der Bierer Stralle zu einer Belastung der dort befindlichen Immissionsorte.
Diese Belastung ist somit als beeintrachtigend zu werten.
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Daher sollte durch eine Einrichtung, die den Schattenwurf auf das zuladssige Mal} begrenzt, der Schutz der Anwohner
vor diesen Beeintrachtigungen sichergestellt werden. GemaR /3/ kénnen hierfiir technische Mallnahmen zur zeitlichen
Beschrankung angewandt werden. Diese sollte mindestens alle Wohngebaude in den genannten Bereichen
berticksichtigen.

Da der Richtwert von 30 Stunden pro Kalenderjahr auf Grundlage der astronomisch moéglichen Beschattung entwickelt
wurde, ist fUr Abschaltautomatiken der Wert fur die tatsachliche, meteorologische Schattendauer auf 8 Stunden pro
Kalenderjahr zu bericksichtigen.

Es ist zu beachten, dass sich die Zeitpunkte flr Schattenwurf durch die Tatsache, dass das Kalenderjahr nicht exakt
365 Tage hat, jedes Jahr leicht verschieben. Daher muss fur eine zeitgesteuerte Abschaltung ein Kalender basierend
auf dem realen Sonnenstand zugrunde gelegt werden.

8 ZUSAMMENFASSUNG

Zur Ermittlung der Schattenwurfbelastung in der Umgebung des Windenergieparks bei Borne wurden Berechnungen
durchgefiihrt. Die 6rtlichen Parameter wurden bei einer Ortsbesichtigung ermittelt bzw. durch Standardvorgaben fir die
Ermittlung des unglnstigsten Falles festgelegt.

Die Belastung der Immissionsorte durch Schattenwurf betragt bei einer Berechnung des ungunstigsten Falles unter
Berlicksichtigung der als Vorbelastung zu wertenden WEA maximal 52 Stunden und 28 Minuten im Jahr bzw.
46 Minuten pro Tag. Die Uberschreitung der Richtwerte wird dabei durch die zwei geplanten WEA verursacht.
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10 ANHANG

Auf den folgenden Seiten sind die Berechnungsergebnisse dargestellt.
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10.1 Hauptergebnis Vorbelastung momentane Bestandssituation
\;EA Borne-Mitte E;:‘a:rn;;zu;iassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog DNV
(0 48 56)901-0
Berechnet:
07.04.2022 11:46/3.5.576
SHADOW - Hauptergebnis
Berechnung: Vorbelastung (Bestand) Borne-Mitte & Borne-Ost
Annahmen fiir Schattenwurfberechnung
Beschattungshereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle
Minimale relevante Sonnenh&he tber Horizont 3@
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten
Die dargestellten Zeiten sind die astronomisch maximal mégliche
Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
Eine WEA wird nicht beriicksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:
Verwendete Héhenlinien: Héhenlinien: Hohenlinien.map (4)
Hindernisse in Berechnung verwendet
Rasterauflosung: 1,0 m
Alle Koordinatenangaben in:
GK (3 deg)-DHDN/PD/Bessel (DE 1995 <+5m) Zone: 4
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu- leistung durch- hdhe Bereich
ell messer
[m] [kw] ~ [m] [m] [m]  [U/min]
WEA 01/BI23  4.473.304 5.760.698 105,5 WEA 01/BI23 ...Nein NEG MICON NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 02/BI25 4.473.614 5.760.552 108,0 WEA 02/BI25 ...Nein NEG MICON NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 02/BO33 4.470.277 5.758.304 97,2 WEA 02/B033...Nein WINDWORLD W-5200-750/175 750 52,0 73,9 2.500 22,0
WEA 04/BI27 4.474.052 5.760.449 112,1 WEA 04/BI27 ...Nein NEG MICON NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 05/BI21  4.473.233 5.760.300 109,6 WEA 05/BI21 ...Nein NEG MICON NM72C/1500-1.500/400 1.500 72,0 64,0 2.500 17,3
WEA 06/BI24 4.473.612 5.760.311 109,6 WEA 06/BI24 ...Nein NEG MICON NM72C/1500-1.500/400 1.500 72,0 64,0 2.500 17,3
WEA 07/BI28 4.474.182 5.760.214 1154 WEA 07/BI28 ...Nein NEG MICON  NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 08/BI22 4.473.274 5.760.089 111,5 WEA 08/BI22 ...Nein NEG MICON  NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 09/BI26 4.473.736 5.760.101 1127 WEA 09/BI26 ...Nein NEG MICON NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 09/BO46 4.471.124 5.757.975 98,9 WEA 09/B0O46...Nein WINDWORLD W-5200-750/175 750 52,0 739 2.500 22,0
WEA 10/BI10 4.472.882 5.759.671 115,0 WEA 10/BI10 ...Nein NEG MICON = NM72C/1500-1.500/400 1.500 72,0 64,0 2.500 17,3
WEA 10/BO47 4.471.127 5.757.635 97,2 WEA 10/BO47...Nein WINDWORLD W-5200-750/175 750 52,0 73,9 2.500 22,0
WEA 11/BI11  4.472.925 5.759.483 115,0 WEA 11/BI11 ...Nein NEG MICON  NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 11/BO48 4.471.310 5.758.659 100,0 WEA 11/B0O48...Nein WINDWORLD W-5200-750/175 750 52,0 73,92 2.500 22,0
WEA 12/BI13  4.473.317 5.759.534 117,0 WEA 12/BI13 ...Nein NEG MICON  NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 13/BI14 4.473.754 5.759.505 117,5 WEA 13/BI14 ...Nein NEG MICON NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 14/BI16 4.473.894 5.759.798 117,5 WEA 14/BI16 ...Nein NEG MICCN NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 15/BI18 4.474.408 5.759.716 117,5 WEA 15/BI18 ...Nein NEG MICCN NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 16/BI12 4.473.036 5.758.866 111,2 WEA 16/BI12 ...Nein NEG MICON NM72C/1500-1.500/400 1.500 72,0 64,0 2.500 17,3
WEA 18/BI15 4.473.889 5.759.307 117,5 WEA 18/BI15 ...Nein NEG MICON NM72C/1500-1.500/400 1.500 72,0 64,0 2.500 17,3
WEA 19/BI17 4.474.252 5.759.319 117,5 WEA 19/BI17 ...Nein NEG MICON NM72C/1500-1.500/400 1.500 72,0 64,0 2.500 17,3
WEA 24/B054 4.471.272 5.759.150 103,5 WEA 24/B0O54...Nein NEG MICON  NM60,/1000-1.000/250 1.000 60,0 69,9 2.500 18,0
WEA 25/BO55 4.471.239 5.758.923 102,8 WEA 25/BO55...Nein NEG MICON  NMé&0,/1000-1.000/250 1.000 60,0 69,9 2.500 18,0
WEA 26/BO56 4.471.865 5.758.465 103,9 WEA 26/BO56...Nein NEG MICON  NM60/1000-1.000/250 1.000 60,0 69,9 2.500 18,0
WEA 27/B0O31 4.473.031 5.758.399 110,3 WEA 27/B031...Ja  VESTAS V80-2.0MW-2.000 2.000 80,0 94,6 1.366 16,7
WEA 28/BO32 4.472.842 5.759.117 111,2 WEA 28/B032...Ja  VESTAS V90-3.000 3.000 90,0 104,8 1.506 16,1
WEA 52/BI01  4.474.272 5.758.641 113,9 WEA 52/BI01 ...Ja  ENERCON E-82 E3-3.000 3.000 82,0 138,5 1.599 17,5
WEA 53/BI02 4.474.131 5.758.233 112,3 WEA 53/BI02 ...Ja  ENERCON E-82 E3-3.000 3.000 82,0 138,5 1.599 17,5
WEA 54/BI03  4.474.141 5.757.810 107,6 WEA 54/BI0O3 ...Ja  ENERCON E-82 E3-3.000 3.000 82,0 138,5 1:599 17,5
WEA 55/BI04 4.474.137 5.757.394 103,5 WEA 55/BI04 ...Ja ENERCON E-82 E3-3.000 3.000 82,0 138,5 1.599 17,5
WEA 56/BI05 4.474.812 5.758.754 111,8 WEA 56/BI05 ...Ja  ENERCON E-82 E3-3.000 3.000 82,0 138,5 1.599 175
WEA 57/BI06  4.474.794 5.758.329 107,0 WEA 57/BI06 ...Ja  ENERCON E-82 E3-3.000 3.000 82,0 138,5 1.599 17,5
WEA 58/BI07 4.474.733 5.757.917 106,4 WEA 58/BI07 ...Ja  ENERCON E-82 E3-3.000 3.000 82,0 138,5 1.599 17,5
WEA 59/BI08 4.474.695 5.757.521 103,8 WEA 59/BIO8 ...Ja  ENERCON E-82 E3-3.000 3.000 82,0 138,5 1.599 17,5
WEA 60/BI09 4.474.632 5.757.118 101,4 WEA 60/BI09 ...Ja  ENERCON E-82 E3-3.000 3.000 82,0 138,5 1.599 17,5
WEA 61/BI20  4.475.037 5.760.583 120,0 WEA 61/BI20 ...Nein ENERCON E-40/5.40-500 500 40,3 65,0 897 38,0
WEA 62/BI19 4.474.998 5.760.303 118,4 WEA 62/BI19 ...Nein ENERCON E-40/5.40-500 500 40,3 65,0 897 38,0
WEA 63/BI29 4.475.065 5.760.865 118,5 WEA 63/BI29 ...Nein ENERCON E-40/5.40-500 500 40,3 65,0 897 38,0
WEA BI49 4.473.746 5.758.754 115,1 WEA BI49 NE... Nein NEG MICON  NM900 pow-900/250 900 52,2 73,8 2.500 0,0
WEA BI50 4,473,477 5.758.617 115,0 WEA BIS0 NE... Nein NEG MICON  NM900 pow-900/250 900 52,2 73,8 2.500 0,0
WEA BI51 4.473.284 5.758.737 114,3 WEA BI51 NE... Nein NEG MICON  NM900 pow-900/250 900 52,2 73,8 2.500 0,0
(Fortsetzung nachste Seite)...
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DNV

WEA Borne-Mitte

SHADOW - Hauptergebnis

Berechnung: Vorbelastung (Bestand) Borne-Mitte & Borne-Ost

...(Fortsetzung von vorheriger Seite)

WEA-Typ

Ak-  Hersteller
m.

GL Garrad I-iassan Deutschland GmbH
Sommerdeich 14 b

Ost Nord Z Beschreibung
[m]
WEA NO1 4.470.181 5.759.112 100,0 WEA NO1 ENE...
WEA NO3 4.470.741 5.759.322 100,0 WEA NO3 ENE...
WEA NO4 4.470.700 5.759.039 100,0 WEA NO4 ENE...
WEA NO5 4.470.608 5.758.533 99,8 WEA NO5 ENE...
WEA No6 4.470.571 5.758.297 98,2 WEA NO06 ENE...
WEA NO8 4.471.423 5.758.352 100,0 WEA NO8 ENE...
WEA NO9 4.471.402 5.758.049 99,5 WEA N09 ENE...
WEA N10 4.471.354 5.757.753 98,1 WEA N10 ENE...
WEA N11 4.471.829 5.759.170 107,5 WEA N11 ENE...
WEA N12 4.472.482 5.759.190 110,0 WEA N12 ENE...
WEA N13 4.472.719 5.758.762 107,5 WEA N13 ENE...
WEA N14 4.472.677 5.758.491 107,4 WEA N14 ENE...
WEA N15 4.472.646 5.758.233 105,3 WEA N15 ENE...
WEA Ni6 4.472.302 5.757.685 100,1 WEA N16 ENE...
WEA N17 4.471.910 5.757.524 98,1 WEA N17 ENE...
WEA N18 4.471.008 5.759.267 101,5 WEA N18 VES...
WEA N19 4.470.956 5.758.922 101,4 WEA N19 VES...
WEA RO1 4.470.657 5.758.783 100,0 WEA RO1 ENE...
WEA RO2 4.470.987 5.758.666 100,0 WEA ROZ ENE...
WEA RO3 4.470.999 5.758.329 100,0 WEA RO3 ENE...
WEA R04 4.471.894 5.758.954 107,5 WEA RO4 ENE...
WEA RO5 4.471.893 5.758.699 106,3 WEA RO5 ENE...
WEA RO6 4.472.436 5.758.946 109,3 WEA RO6 ENE...
WEA RO7 4.470.227 5.758.667 100,0 WEA RO7 ENE...
WEA RO8 4.472.275 5.758.677 107,5 WEA RO8 ENE...
WEA RO9 4.472.237 5.758.421 105,0 WEA R0O9 ENE...
WEAR10 4.471.940 5.758.210 102,4 WEA R10 ENE...
WEA R11 4.472.008 5.757.972 101,2 WEAR11 ENE...
WEAR12 4.472.571 5.757.779 102,0 WEA R12 ENE...
WEA R13 4.472.974 5.757.941 105,1 WEA R13 ENE...

Schattenrezeptor-Eingabe

Nr. Name

ell

Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja

Ost

ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
VESTAS

VESTAS

ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON

Nord

I0 01 IO 01 Altenweddinger Weg 18, Borne
10 02 IO 02 Altenweddinger Weg 16, Borne

10 03 IO 03 Altenweddinger Weg, Borne (Grenze WA)

10 04 IO 04 Altenweddinger Weg 14, Borne
I0 05 IO 05 Altenweddinger Weg 4, Borne

IO 06 IO 06 Hirtentor 15, Borne

IO 07 IO 07 Hirtentor 10, Borne

IO 08 IO 08 Hirtentor 7, Borhe

IO 09 IO 09 Rosa-Luxenburg-StraBe 6, Borne
10 10 IO 10 Rosa-Luxenburg-StraBe 18, Borne
10 11 IO 11 Ernst-Thalmann-StraBe 58, Borne
IO 12 IO 12 Ernst-Thélmann-StraBe 57, Borne
10 13 IO 13 Ernst-Thalmann-StraBe 41, Borne
10 14 IO 14 Ernst-Thalmann-StraBe 35

IO 15 IO 15 SchmiedestraBe 6

10 16 IO 16 Ernst-Thélmann-StraBe 28, Borne
10 17 IO 17 Ernst-Thalmann-StraBe 22, Borne
IO 18 IO 18 Ernst-Thalmann-StraBe 19, Borne
IO 19 IO 19 Altenweddinger Weg 1, Borne

10 20 IO 20 Unseburger StraBe 2, Borne

10 21 10 21 Unseburger StraBe 3

IO 22 10 22 Unseburger StraBe 24, Borne

10 23 IO 23 Usenburger StrafBe 19

I0 24 10 24 Miihlenweg 29, Borne

10 25 IO 25 Milhlenweg 17a, Borne

10 26 IO 26 Leninplatz 21, Borne

10 27 10 27 Leninplatz 21, Borne

10 28 IO 28 Leninplatz 8 (Kindergarten), Borne
IO 29 IO 29 Karl-Liebknecht-StraBe 10

(Fortsetzung nachste Seite)...
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4.469.378
4.469.417
4.469.509
4.469.554
4.469.625
4.469.337
4.469.352
4.469.275
4.469.187
4.469.146
4.469.320
4.469.336
4.469.401
4.469.469
4.469.463
4.469.546
4.469.582
4.469.591
4.469.652
4.469.659
4.469.610
4.469.490
4.469.425
4.469.300
4.469.158
4.469.208
4.469.274
4.469.478
4.469.577
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5.757.969
5.757.961
5.757.865
5.257.753
5.757.661
5.757.925
5.757.859
5.757.794
5.757.725
5.757.627
5.757.709
5.757.604
5.757.621
5.757.578
5.757.664
5.757.549
5.757.523
5.757.487
5.757.493
5.757.441
5.757.382
5.757.304
5.757.177
5.757.257
5.757.340
5.757.422
5.757.500
5.757.423
5.757.243

DE-25709 Kaiser-Wilhelm-Koog DNV
(0 48 56)901-0
Berechnet:
07.04.2022 11:46/3.5.576
Schattendaten
Typ Nenn- Rotor- Naben- Beschatt- U/min
leistung durch- héhe Bereich
messer
[kW]  [m] [m] [m] [U/min]
E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1.599 12,5
E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1,599 12,5
E-82 E3-3.000 3.000 820 1384 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1,599 17,5
E-82 E3-3.000 3.000 82,0 1384 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1.599 17,5
E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1.599 17,5
E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1.599 17,5
V112-3.3 Gridstreame-3.300 3.300 112,0 84,0 1.712 131
V112-3.3 Gridstreame-3.300 3.300 112,0 84,0 1.712 13,1
E-82 E2-2.300 2.300 82,0 1384 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 820 1384 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 820 1384 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 82,0 1384 1.599 18,0
E-82 E2-2.300 2.300 82,0 1384 1.599 18,0
Z Breite Hohe Hohe Neigung  Ausrichtungsmodus  Augenhdhe
0.Gr.  des (ZVI)
Fensters 0.Gr.,
[m] [m] [m] [m] [’ [m]
928 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
929 10 10 20 0,0 "Gewachshaus-Modus" 2,0
926 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
922 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
93,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
92,1 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
91,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,6 1,0 1,0 2,0 0,0 "Gewachshaus-Modus" 2,0
90,3 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
89,3 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
90,0 1,0 1,0 2,0 0,0 "Gewdchshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
90,5 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,5 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
916 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
92,1 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
92,3 1,0 1,0 2,0 0,0 "Gewachshaus-Modus" 2,0
93,2 1,0 1,0 20 0,0 "Gewadchshaus-Modus" 2,0
929 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
91,3 1,0 1,0 20 0,0 "Gewédchshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
850 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
854 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
888 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,5 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
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DNV

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog DNV
(0 48 56)901-0
Berechnet:
07.04.2022 11:46/3.5.576
SHADOW - Hauptergebnis
Berechnung: Vorbelastung (Bestand) Borne-Mitte & Borne-Ost
...(Fortsetzung von vorheriger Seite)
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus  Augenhéhe
0.Gr.  des (2vI)
Fensters 0.Gr.
[ml  [m] [m] [m] [°] [m]
IO 30 IO 30 Karl-Liebknecht-StraBe 23 4.469.417 5.756.960 89,6 10 10 2,0 0,0 "Gewdchshaus-Modus" 2,0
10 31 IO 31 GrobestraBe 5, Borne 4.469.613 5.757.041 90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
IO 32 IO 32 StraBe des Friedens 1, Borne 4.469.766 5.757.207 90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
IO 33 IO 33 Ernst-Thélmann-StraBe 12, Borne 4.469.808 5.757.333 90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 34 IO 34 Wohnbauflache Bierer StraBe, Borne 4.470.015 5.757.343 950 10 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
10 35 IO 35 Turngrund 11, Borne 4.469.869 5.757.457 950 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
10 36 10 36 Bierer StraBe 4, Borne 4.469.768 5.757.489 945 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 37 10 37 Bierer StraBe 9, Borne 4.469.763 5.757.562 94,8 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 38 IO 38 Bahrendorfer Strafe 1, Borne 4.469.693 5.757.527 93,8 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
IO 39 IO 39 Bahrendorfer Strale 8, Borne 4.469.738 5.757.617 944 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
IO 40 IO 40 Bahrendorfer StraBe 17, Borne 4.469.721 5.757.697 93,9 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 41 IO 41 Bierer StraBe 34, Borne 4.470.446 5.757.244 95,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 42 10 42 Am Camp 6, Borne 4.470.230 5.757.243 95,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
IO 43 IO 43 Siedlung FliederstraBe, Biere 4.475.674 5.759.687 105,0 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
10 44 10 44 UlrichstraBBe 13/14, Biere 4.475.865 5.759.554 1026 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
10 45 IO 45 Welslebener StraBe, Biere 4.476.212 5.760.397 973 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
10 46 10 46 Ernst-Thalmann-StraBe 25, Biere 4.475.718 5.760.201 105,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 47 10 47 Hamsterweg 8, Biere 4.475.657 5.759.947 104,6 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 48 10 48 Karl-Marx-StraBe 17, Eickendorf 4.477.180 5.757.098 83,5 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 49 10 49 Siedlung 12, Eickendorf 4.477.216 5.757.782 83,8 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 50 IO 50 Plantagenweg 1, Welsleben 4.475.207 5.762.724 93,9 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
I0 51 IO 51 Bierweg 13, Stemmern 4,470,900 5.762.299 90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 52 10 52 Siedlung 20, Bahrendorf 4.470.396 5.762.526 86,7 1,0 1,0 20 0,0 "Gewédchshaus-Modus" 2,0
IO 53 IO 53 Rapsbliite 9a, Altenweddingen 4.468.726 5.762.411 88,1 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
I0 54 IO 54 Magdeburger Weg 40, Atzendorf 4.472.512 5.754.572 87,3 1,0 1,0 20 0,0 "Gewadchshaus-Modus" 2,0
Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/lahr  Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
10 01 IO 01 Altenweddinger Weg 18, Borne 21:42 109 0:27
IO 02 10 02 Altenweddinger Weg 16, Borne 20:30 108 0:26
IO 03 10 03 Altenweddinger Weg, Borne (Grenze WA) 25:56 121 0:21
IO 04 10 04 Altenweddinger Weg 14, Borne 19:30 95 0:18
IO 05 10 05 Altenweddinger Weg 4, Borne 6:23 46 0:13
IO 06 10 06 Hirtentor 15, Borne 19:42 106 0:25
IO 07 IO 07 Hirtentor 10, Borne 20:49 108 0:23
IO 08 10 08 Hirtentor 7, Borne 18:17 100 0:19
IO 09 10 09 Rosa-Luxenburg-StraBe 6, Borne 7:16 44 0:15
IO 10 IO 10 Rosa-Luxenburg-StraBe 18, Borne 7:44 50 0:13
IO 11 IO 11 Ernst-Thalmann-StraBe 58, Borne 15:42 85 0:15
IO 12 IO 12 Ernst-Thalmann-Strake 57, Borne 11:47 63 0:15
IO 13 10 13 Ernst-Thalmann-StraBe 41, Borne 11:19 61 0:16
IO 14 10 14 Ernst-Thalmann-StraBe 35 1:46 27 0:06
IO 15 10 15 SchmiedestraBe 6 11:56 60 0:16
IO 16 10 16 Ernst-Thalmann-StraBe 28, Borne 0:42 14 0:05
I0 17 10 17 Ernst-Thalmann-StraBe 22, Borne 0:49 14 0:05
IO 18 10 18 Ernst-Thalmann-StraBe 19, Borne 0:50 15 0:05
IO 19 10 19 Altenweddinger Weg 1, Borne 9:04 59 0:13
IO 20 10 20 Unseburger StraBe 2, Bome 1:04 g 0:06
IO 21 10 21 Unseburger StraBe 3 0:57 16 0:06
IO 22 10 22 Unseburger StraBe 24, Borne 0:32 13 0:04
IO 23 10 23 Usenburger StraBe 19 0:19 10 0:03
IO 24 10 24 Mihlenweg 29, Borne 0:07 7 0:01
IO 25 10 25 Mihlenweg 17a, Borne 0:03 3 0:01
IO 26 10 26 Leninplatz 21, Borne 0:06 6 0:01
I0 27 10 27 Leninplatz 21, Borne 8:07 47 0:14
IO 28 10 28 Leninplatz 8 (Kindergarten), Borne 0:33 12 0:04
10 29 10 29 Karl-Liebknecht-Strale 10 0:49 15 0:05
IO 30 10 30 Karl-Liebknecht-Strale 23 0:09 7 0:02
IO 31 10 31 GrobestraBe 5, Borne 0:53 20 0:05
IO 32 10 32 StraBe des Friedens 1, Borne 1:56 26 0:07
(Fortsetzung néchste Seite)...
windPRQ 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk 08.04.2022 08:53 / 3 W|nd PRO ‘
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WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog DNV
(0 48 56)901-0
Berechnet:
07.04.2022 11:46/3.5.576
SHADOW - Hauptergebnis
Berechnung: Vorbelastung (Bestand) Borne-Mitte & Borne-Ost
...(Fortsetzung von vorheriger Seite)
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
IO 33 10 33 Ernst-Thalmann-StraBe 12, Borne 2:14 26 0:09
IO 34 10 34 Wohnbaufléche Bierer StraBe, Borne 14:09 71 0:23
IO 35 10 35 Tumgrund 11, Borne 5:13 41 0:13
IO 36 10 36 Bierer Strale 4, Borne 1:34 20 0:07
IO 37 10 37 Bierer Strale 9, Borne 9:08 57 0:14
IO 38 10 38 Bahrendorfer StraBe 1, Borne 9:40 61 0:14
IO 39 10 39 Bahrendorfer StraBe 8, Borne 12:54 75 0:15
IO 40 10 40 Bahrendorfer StraBe 17, Borne 8:16 55 0:15
IO 41 10 41 Bierer StraRe 34, Borne 23:18 76 0:25
I0 42 10 42 Am Camp 6, Borne 11:03 53 0:17
IO 43 10 43 Siedlung Fliederstrale, Biere 21:20 143 0:22
IO 44 10 44 UlrichstraBe 13/14, Biere 11:28 93 0:15
IO 45 10 45 Welslebener StraBe, Biere 2:48 39 0:09
IO 46 10 46 Ernst-Thalmann-StraBe 25, Biere 21:00 149 0:21
IO 47 10 47 Hamsterweg 8, Biere 19:15 143 0:15
IO 48 10 48 Karl-Marx-StraRe 17, Eickendorf 0:00 0 0:00
IO 49 10 49 Siedlung 12, Eickendorf 0:00 0 0:00
IO 50 10 50 Plantagenweg 1, Welsleben 0:00 0 0:00
IO 51 IO 51 Bierweg 13, Stemmern 0:00 0 0:00
IO 52 10 52 Siedlung 20, Bahrendorf 0:00 0 0:00
IO 53 10 53 Rapsblite 9a, Altenweddingen 0:00 0 0:00
IO 54 10 54 Magdeburger Weg 40, Atzendorf 0:00 0 0:00
Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[h/a]
WEA 01/BI23 WEA 01/BI23 NEG MICON NM 82-1500 0:01
WEA 02/BI25 WEA 02/BI25 NEG MICON NM 82-1500 0:55
WEA 02/BO33 WEA 02/B0O33 WINDWORLD W-5200 750 31:44
WEA 04/BI27 WEA 04/BI27 NEG MICON NM 82-1500 5:40
WEA 05/BI21 WEA 05/BI21 NEG MICON NM 72-1500C 0:00
WEA 06/BI24 WEA 06/BI24 NEG MICON NM 72-1500C 0:00
WEA 07/BI28 WEA 07/BI128 NEG MICON NM 82-1500 8:49
WEA 08/BI22 WEA 08/BI22 NEG MICON NM 82-1500 0:12
WEA 09/BI126 WEA 09/BI126 NEG MICON NM 82-1500 2:30
WEA 09/BC46 WEA 09/BO46 WINDWORLD W-5200 750 10:40
WEA 10/BI10 WEA 10/BI10 NEG MICON NM 72-1500C 0:00
WEA 10/B0O47 WEA 10/B0O47 WINDWORLD W-5200 750 28:11
WEA 11/BI11 WEA 11/BI11 NEG MICON NM 82-1500 0:00
WEA 11/BO48 WEA 11/B048 WINDWORLD W-5200 750 0:17
WEA 12/BI13 WEA 12/BI13 NEG MICON NM 82-1500 0:27
WEA 13/BI14 WEA 13/BI14 NEG MICON NM 82-1500 2:38
WEA 14/BI16 WEA 14/BI16 NEG MICON NM 82-1500 4:25
WEA 15/BI18 WEA 15/BI18 NEG MICON NM 82-1500 13:05
WEA 16/BI12 WEA 16/BI12 NEG MICON NM 72-1500C 0:00
WEA 18/BI15 WEA 18/BI15 NEG MICON NM 72-1500C 0:19
WEA 19/BI17 WEA 19/BI17 NEG MICON NM 72-1500C 2:41
WEA 24/B0O54 WEA 24/BO54 NEG MICON NM6&0/1000 0:00
WEA 25/BO55 WEA 25/BO55 NEG MICON NM60,/1000 0:00
WEA 26/BO56 WEA 26/B0O56 NEG MICON NM60/1000 0:00
WEA 27/BO31 WEA 27/B031 Vestas V80 2,0 MW 0:00
WEA 28/B032 WEA 28/B032 Vestas V90 3,0 MW 0:00
WEA 52/BI01 WEA 52/BI01 ENERCON E-82 E3 3000 82.0 !O! 0:00
WEA 53/BI102 WEA 53/B102 ENERCON E-82 E3 3000 82.0 !O! 0:00
WEA 54/BI03 WEA 54/BI103 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 55/B104 WEA 55/B104 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 56/BI05 WEA 56/B105 ENERCON E-82 E3 3000 82.0 10! 14:18
WEA 57/BI106 WEA 57/B106 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 58/BI07 WEA 58/BI07 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 59/BI08 WEA 59/BI08 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 60/BI09 WEA 60/BI09 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 61/BI20 WEA 61/BI20 ENERCON E-40 9:21
WEA 62/BI119 WEA 62/B119 ENERCON E-40 10:47
(Fortsetzung néchste Seite)...
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DNV

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b DNV
DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

rugena

Berechnet:

07.04.2022 11:46/3.5.576
SHADOW - Hauptergebnis

Berechnung: Vorbelastung (Bestand) Borne-Mitte & Borne-Ost
...(Fortsetzung von vorheriger Seite)

Nr. Name Maximal
[h/a]
WEA 63/BI29 WEA 63/BI29 ENERCON E-40 0:00

WEA BI49 WEA BI49 NEG MICON NM900 pow $00-250 52.2 0:00
WEA BI50 WEA BIS0 NEG MICON NM900 pow 900-250 52.2 0:00
WEA BI51 WEA BIS1 NEG MICON NM900 pow 900-250 52.2 0:00

WEA NO1 WEA NO1 ENERCON E-82 0:00
WEA NO3 WEA NO3 ENERCON E-82 0:00
WEA NO4 WEA NO4 ENERCON E-82 0:00
WEA NO5 WEA NO5 ENERCON E-82 30:13
WEA NO6 WEA NO6 ENERCON E-82 52:27
WEA NO8 WEA NO8 ENERCON E-82 0:00
WEA N0O9 WEA NO9 ENERCON E-82 5:38
WEA N10 WEA N10 ENERCON E-82 27:19
WEA N11 WEA N11 ENERCON E-82 0:00
WEA N12 WEA N12 ENERCON E-82 0:00
WEA N13 WEA N13 ENERCON E-82 0:00
WEA N14 WEA N14 ENERCON E-82 0:00
WEA N15 WEA N15 ENERCON E-82 0:00
WEA N16 WEA N16 ENERCON E-82 0:00
WEA N17 WEA N17 ENERCON E-82 3:06
WEA N18 WEA N18 VESTAS V112-3.3 0:00
WEA N19 WEA N19 VESTAS V112-3.3 0:00
WEA RO1 WEA RO1 ENERCON E-82 E2 6:38
WEA RO2 WEA R02 ENERCON E-82 E2 0:00
WEA RO3 WEA R03 ENERCON E-82 E2 32:01
WEA RO4 WEA R04 ENERCON E-82 E2 0:00
WEA RO5 WEA RO5 ENERCON E-82 E2 0:00
WEA RO6 WEA R06 ENERCON E-82 E2 0:00
WEA RO7 WEA RO7 ENERCON E-82 E2 0:00
WEA RO8 WEA R08 ENERCON E-82 E2 0:00
WEA R09 WEA R09 ENERCON E-82 E2 0:00
WEA R10 WEA R10 ENERCON E-82 E2 0:00
WEA R11 WEA R11 ENERCON E-82 E2 0:00
WEA R12 WEA R12 ENERCON E-82 E2 0:00
WEA R13 WEA R13 ENERCON E-82 E2 0:00

Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitiq an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
2wei oder mehr WEA beschattet werden kann.

windPRQ 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk 08.04.2022 08:53 /5 Wi nd PRO “
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10.2 Schattenwurfkarte Vorbelastung momentane Bestandssituation,
Stunden pro Jahr
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h J : (C) OpenStreetMap contributors; Data OpenStreetMap and cgfntcil&}qtdrs, ODbL (last updated Oct 18)
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Karte: EMD OpenStreetMap , MaBstab 1:56.000, Mitte: GK (3 deg)-DHDN/PD/Bessel (DE 1995 <+5m) Zone: 4 Ost: 4.473.000 Nord: 5.758.500
3} Existierende WEA (& Schattenrezeptor
Héhe der Schattenkarte: Héhenlinien: HShenlinien.map (4)

DNV - Berichtsnr. 10205500-A-6-A - www.dnv.com Seite 14/89



DNV

10.3 Schattenwurfkarte Vorbelastung momentane Bestandssituation,
Tage pro Jahr
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(C) OpenStreetMap contributors; Data OpenStreetMap and cor tsjl&gu_tdrs, ODbL (last updated Oct'18)
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Karte: EMD OpenStreetMap , MaBstab 1:56.000, Mitte: GK (3 deg)-DHDN/PD/Bessel (DE 1995 <+5m) Zone: 4 Ost: 4.473.000 Nord: 5.758.500
3} Existierende WEA (& Schattenrezeptor

Héhe der Schattenkarte: Héhenlinien: HShenlinien.map (4)
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10.4

DNV
Schattenwurfkarte Vorbelastung momentane Bestandssituation
Minuten pro Tag
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Karte: EMD OpenStreetMap , MaBstah 1:56.000, Mitte: GK (3 deg)-DHDN/PD/Bessel (DE 1995 <+5m) Zone: 4 Ost: 4.473.000 Nord: 5.758.500

¥ Existierende WEA & Schattenrezeptor
Hohe der Schattenkarte: Hhenlinien: HShenlinien.map (4)
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10.5 Schattenwurfkarte Vorbelastung momentane Bestandssituation,
Minuten pro Tag, Detailansicht Borne
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(C) OpenStreetMap contributors, Data OpenStreetMap and contributers, ODbL (last updated Oct 18)
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Karte: EMD OpenStreetMap , MaBstab 1:12.000, Mitte: GK (3 deg)-DHDN/PD/Bessel (DE 1995 <+5m) Zone: 4 Ost: 4.470.156 Nord: 5.757.574
¥ Existierende WEA & Schattenrezeptor
Hohe der Schattenkarte: Héhenlinien: Hohenlinien.map (4)
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10.6 Hauptergebnis verbleibende Vorbelastung nach Riuckbau
\;EA Borne-Mitte E;:‘a:rn;;zu;iassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog DNV
(0 48 56)901-0
Berechnet:
07.04.2022 13:30/3.5.576
SHADOW - Hauptergebnis
Berechnung: Verbleibende Vorbelastung nach Riickbau Borne-Mitte & Borne-Ost
Annahmen fiir Schattenwurfberechnung
Beschattungshereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle
Minimale relevante Sonnenh&he tber Horizont 3@
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten
Die dargestellten Zeiten sind die astronomisch maximal mégliche
Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
Eine WEA wird nicht beriicksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:
Verwendete Héhenlinien: Héhenlinien: Hohenlinien.map (4)
Hindernisse in Berechnung verwendet
Rasterauflosung: 1,0 m
Alle Koordinatenangaben in:
GK (3 deg)-DHDN/PD/Bessel (DE 1995 <+5m) Zone: 4
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu- leistung durch- hdhe Bereich
ell messer
[m] [kw] ~ [m] [m] [m]  [U/min]
WEA 01/BI23  4.473.304 5.760.698 105,5 WEA 01/BI23 ...Nein NEG MICON NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 02/BI25 4.473.614 5.760.552 108,0 WEA 02/BI25 ...Nein NEG MICON NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 02/BO33 4.470.277 5.758.304 97,2 WEA 02/B033...Nein WINDWORLD W-5200-750/175 750 52,0 73,9 2.500 22,0
WEA 04/BI27 4.474.052 5.760.449 112,1 WEA 04/BI27 ...Nein NEG MICON NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 05/BI21  4.473.233 5.760.300 109,6 WEA 05/BI21 ...Nein NEG MICON NM72C/1500-1.500/400 1.500 72,0 64,0 2.500 17,3
WEA 06/BI24 4.473.612 5.760.311 109,6 WEA 06/BI24 ...Nein NEG MICON NM72C/1500-1.500/400 1.500 72,0 64,0 2.500 17,3
WEA 07/BI28 4.474.182 5.760.214 1154 WEA 07/BI28 ...Nein NEG MICON  NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 08/BI22 4.473.274 5.760.089 111,5 WEA 08/BI22 ...Nein NEG MICON  NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 09/BI26  4.473.736 5.760.101 1127 WEA 09/BI26 ...Nein NEG MICON NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 10/BI10 4.472.882 5.759.671 115,0 WEA 10/BI10 ...Nein NEG MICON NM72C/1500-1.500/400 1.500 72,0 64,0 2.500 17,3
WEA 10/BO47 4.471.127 5.757.635 97,2 WEA 10/BO47...Nein WINDWORLD W-5200-750/175 750 52,0 73,9 2.500 22,0
WEA 11/BI11  4.472.925 5.759.483 115,0 WEA 11/BI11 ...Nein NEG MICON  NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 11/B048 4.471.310 5.758.659 100,0 WEA 11/BO48...Nein WINDWORLD W-5200-750/175 750 52,0 739 2.500 22,0
WEA 12/BI13  4.473.317 5.759.534 117,0 WEA 12/BI13 ...Nein NEG MICON NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 13/BI14 4.473.754 5.759.505 117,5 WEA 13/BI14 ...Nein NEG MICON  NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 14/BI16 4.473.894 5.759.798 117,5 WEA 14/BI16 ...Nein NEG MICON NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 15/BI18 4.474.408 5.759.716 117,5 WEA 15/BI18 ...Nein NEG MICCN NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 16/BI12 4.473.036 5.758.866 111,2 WEA 16/BI12 ...Nein NEG MICCN NM72C/1500-1.500/400 1.500 72,0 64,0 2.500 17,3
WEA 18/BI15 4.473.889 5.759.307 117,5 WEA 18/BI15 ...Nein NEG MICON NM72C/1500-1.500/400 1.500 72,0 64,0 2.500 17,3
WEA 19/BI17 4.474.252 5.759.319 117,5 WEA 19/BI17 ...Nein NEG MICON NM72C/1500-1.500/400 1.500 72,0 64,0 2.500 17,3
WEA 24/BO54 4.471.272 5.759.150 103,5 WEA 24/B0O54...Nein NEG MICON  NM&0,/1000-1.000/250 1.000 60,0 69,9 2.500 18,0
WEA 25/BO55 4.471.239 5.758.923 102,8 WEA 25/BO55...Nein NEG MICON  NMé60,/1000-1.000/250 1.000 60,0 69,9 2.500 18,0
WEA 26/B0O56 4.471.865 5.758.465 103,9 WEA 26/B0O56...Nein NEG MICON  NMé&0,/1000-1.000/250 1.000 60,0 69,9 2.500 18,0
WEA 27/BO31 4.473.031 5.758.399 110,3 WEA 27/BO31...Ja  VESTAS V80-2.0MW-2.000 2.000 80,0 94,6 1.366 16,7
WEA 28/B0O32 4.472.842 5.759.117 111,2 WEA 28/B032...Ja  VESTAS V90-3.000 3.000 90,0 104,8 1.506 16,1
WEA 52/BI01  4.474.272 5.758.641 113,9 WEA 52/BI01 ...Ja  ENERCON E-82 E3-3.000 3.000 82,0 138,5 1.599 17,5
WEA 53/BI02 4.474.131 5.758.233 112,3 WEA 53/BI02 ...Ja  ENERCON E-82 E3-3.000 3.000 82,0 138,5 1.599 17,5
WEA 54/BI03  4.474.141 5.757.810 107,6 WEA 54/BI03 ...Ja  ENERCON E-82 E3-3.000 3.000 82,0 138,5 1.599 17,5
WEA 55/BI04 4.474.137 5.757.394 103,5 WEA 55/BI04 ...Ja  ENERCON E-82 E3-3.000 3.000 82,0 138,5 1:599 17,5
WEA 56/BI05 4.474.812 5.758.754 111,8 WEA 56/BICS ...Ja ENERCON E-82 E3-3.000 3.000 82,0 138,5 1.599 17,5
WEA 57/BI06  4.474.794 5.758.329 107,0 WEA 57/BI06 ...Ja  ENERCON E-82 E3-3.000 3.000 82,0 138,5 1.599 175
WEA 58/BI07 4.474.733 5.757.917 106,4 WEA 58/BI07 ...Ja  ENERCON E-82 E3-3.000 3.000 82,0 138,5 1.599 17,5
WEA 59/BI08 4.474.695 5.757.521 103,8 WEA 59/BI08 ...Ja  ENERCON E-82 E3-3.000 3.000 82,0 138,5 1.599 17,5
WEA 60/BI09 4.474.632 5.757.118 101,4 WEA60/BI09 ...Ja  ENERCON E-82 E3-3.000 3.000 82,0 138,5 1.599 17,5
WEA 61/BI20 4.475.037 5.760.583 120,0 WEA 61/BI20 ...Nein ENERCON E-40/5.40-500 500 40,3 65,0 897 38,0
WEA 62/BI19 4.474.998 5.760.303 118,4 WEA 62/BI19 ...Nein ENERCON E-40/5.40-500 500 40,3 65,0 897 38,0
WEA 63/BI29 4.475.065 5.760.865 118,5 WEA 63/BI29 ...Nein ENERCON E-40/5.40-500 500 40,3 65,0 897 38,0
WEA BI49 4.473.746 5.758.754 115,1 WEA BI49 NE... Nein NEG MICON  NMS00 pow-900/250 900 52,2 738 2.500 0,0
WEA BI50 4.473.477 5.758.617 115,0 WEA BIS0 NE... Nein NEG MICON  NM900 pow-900/250 900 52,2 73,8 2.500 0,0
WEA BI51 4.473.284 5.758.737 114,3 WEA BI51 NE... Nein NEG MICON  NM900 pow-900/250 900 52,2 73,8 2.500 0,0
WEA NO1 4.470.181 5.759.112 100,0 WEANO1 ENE...Ja  ENERCON E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
(Fortsetzung nachste Seite)...
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DNV

WEA Borne-Mitte

SHADOW - Hauptergebnis

GL Garrad I-iassan Deutschland GmbH
Sommerdeich 14 b

Berechnung: Verbleibende Vorbelastung nach Riickbau Borne-Mitte & Borne-Ost

...(Fortsetzung von vorheriger Seite)

WEA-Typ

Ak-  Hersteller
m.

Ost Nord Z Beschreibung
[m]
WEA NO3 4.470.741 5.759.322 100,0 WEA NO3 ENE...
WEA NO4 4.470.700 5.759.039 100,0 WEA NO4 ENE...
WEA NO5 4.470.608 5.758.533 99,8 WEA NO5 ENE...
WEA NO6 4.470.571 5.758.297 98,2 WEA NO6 ENE...
WEA NO8 4.471.423 5.758.352 100,0 WEA NO8 ENE...
WEA NO9 4.471.402 5.758.049 99,5 WEA NO9 ENE...
WEA N10 4.471.354 5.757.753 98,1 WEA N10 ENE...
WEA N11 4.471.829 5.759.170 107,5 WEA N11 ENE...
WEA N12 4.472.482 5.759.190 110,0 WEA N12 ENE...
WEA N13 4.472.719 5.758.762 107,5 WEA N13 ENE...
WEA N14 4.472.677 5.758.491 107,4 WEA N14 ENE...
WEA N15 4.472.646 5.758.233 105,3 WEA N15 ENE...
WEA N16 4.472.302 5.757.685 100,1 WEA N16 ENE...
WEA N17 4.471.910 5.757.524 98,1 WEA N17 ENE...
WEA N18 4.471.008 5.759.267 101,5 WEA N18 VES...
WEA N19 4.470.956 5.758.922 101,4 WEA N19 VES...
WEA RO1 4.470.657 5.758.783 100,0 WEA RO1 ENE...
WEA RO2 4.470.987 5.758.666 100,0 WEA RO2 ENE...
WEA RO3 4.470.999 5.758.329 100,0 WEA RO3 ENE...
WEA RO4 4.471.894 5.758.954 107,5 WEA RO4 ENE...
WEA RO5 4.471.893 5.758.699 106,3 WEA RO5 ENE...
WEA RO6 4.472.436 5.758.946 109,3 WEA R0O6 ENE...
WEA RO7 4.470.227 5.758.667 100,0 WEA RO7 ENE...
WEA RO8 4.472.275 5.758.677 107,5 WEA RO8 ENE...
WEA RO9 4.472.237 5.758.421 105,0 WEA R09 ENE...
WEA R10 4.471.940 5.758.210 102,4 WEA R10 ENE...
WEAR11 4.472.008 5.757.972 101,2 WEA R11 ENE...
WEA R12 4.472.571 5.757.779 102,0 WEAR12 ENE...
WEAR13 4.472.974 5.757.941 105,1 WEAR13 ENE...

Schattenrezeptor-Eingabe

Nr.

Name

ell

Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja

Ost

ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
VESTAS

VESTAS

ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON

Nord

I0 01 IO 01 Altenweddinger Weg 18, Borne
10 02 IO 02 Altenweddinger Weg 16, Borne
I0 03 IO 03 Altenweddinger Weg, Borne (Grenze WA)
IO 04 IO 04 Altenweddinger Weg 14, Borne
10 05 IO 05 Altenweddinger Weg 4, Borne

IO 06 IO 06 Hirtentor 15, Borne

IO 07 10 07 Hirtentor 10, Borne

10 08 IO 08 Hirtentor 7, Borne

10 09 IO 09 Rosa-Luxenburg-StraBe 6, Borne
10 10 IO 10 Rosa-Luxenburg-StraBe 18, Borne
IO 11 IO 11 Ernst-Thalmann-StraBe 58, Borne
10 12 IO 12 Ernst-Thalmann-StraBe 57, Borne
10 13 IO 13 Ernst-Thalmann-StraBe 41, Borne
I0 14 10 14 Ernst-Thdlmann-StraBe 35

IO 15 IO 15 SchmiedestraBe 6

IO 16 IO 16 Ernst-Thalmann-StraBe 28, Borne
I0 17 10 17 Ernst-Thalmann-StraBe 22, Borne
IO 18 IO 18 Ernst-Thalmann-StraBe 19, Borne
10 19 IO 19 Altenweddinger Weg 1, Borne

10 20 IO 20 Unseburger StraBe 2, Borne

I0 21 IO 21 Unseburger StraBe 3

10 22 10 22 Unseburger StraBe 24, Borne

10 23 IO 23 Usenburger StraBe 19

10 24 10 24 Miihlenweg 29, Borne

IO 25 IO 25 Mihlenweg 17a, Borne

10 26 IO 26 Leninplatz 21, Borne

10 27 10 27 Leninplatz 21, Borne

10 28 IO 28 Leninplatz 8 (Kindergarten), Borne
10 29 IO 29 Karl-Liebknecht-Strae 10

10 30 IO 30 Karl-Liebknecht-StraBe 23

(Fortsetzung nachste Seite)...
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4.469.378
4.469.417
4.469.509
4.469.554
4.469.625
4.469.337
4.469.352
4.469.275
4.469.187
4.469.146
4.469.320
4.469.336
4.469.401
4.469.469
4.469.463
4.469.546
4.469.582
4.469.591
4.469.652
4.469.659
4.469.610
4.469.490
4.469.425
4.469.300
4.469.158
4.469.208
4.469.274
4.469.478
4.469.577
4.469.417
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5.757.969
5.757.961
5.757.865
5.757.753
5.757.661
5.757.925
5.757.859
5.757.794
5.757.725
5.757.627
5.757.709
5.757.604
5.757.621
5.757.578
5.757.664
5.757.549
5.757.523
5.757.487
5.757.493
5.757.441
5.757.382
5.757.304
5.757.177
5.757.257
5.757.340
5.757.422
5.757.500
5.757.423
5.757.243
5.756.960

DE-25709 Kaiser-Wilhelm-Koog DNV
(0 48 56)901-0
Berechnet:
07.04.2022 13:30/3.5.576
Schattendaten
Typ Nenn- Rotor- Naben- Beschatt- U/min
leistung durch- héhe Bereich
messer
[kW]  [m] [m] [m] [U/min]
E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1.599 12,5
E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1,599 12,5
E-82 E3-3.000 3.000 820 1384 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1,599 17,5
E-82 E3-3.000 3.000 82,0 1384 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1.599 17,5
E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1.599 17,5
E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
V112-3.3 Gridstreame-3.300 3.300 1120 84,0 1.712 13,1
V112-3.3 Gridstreame-3.300 3.300 112,0 84,0 1.712 131
E-82 E2-2.300 2.300 82,0 1384 1.599 18,0
E-82 E2-2.300 2.300 82,0 1384 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 820 1384 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 820 1384 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 82,0 1384 1.599 18,0
Z Breite Hohe Hohe Neigung  Ausrichtungsmodus  Augenhéhe
0.Gr.  des (ZVI)
Fensters 0.Gr.
[m]  [m] [m] [m] [°] [m]
92,8 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
929 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
926 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
92,2 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
93,0 1,0 1,0 2,0 0,0 "Gewachshaus-Modus" 2,0
92,1 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
91,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,6 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
90,3 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
89,3 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,5 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,5 1,0 1,0 2,0 0,0 "Gewachshaus-Modus" 2,0
916 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
92,1 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
923 10 10 20 0,0 "Gewachshaus-Modus" 2,0
93,2 10 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
929 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
91,3 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
850 1,0 1,0 20 0,0 "Gewadchshaus-Modus" 2,0
854 10 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
88,8 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,5 1,0 1,0 2,0 0,0 "Gewachshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
89,6 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0

sos2020853/2  WINAPRO ‘

Seite 19/89



DNV

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog DNV
(0 48 56)901-0
Berechnet:
07.04.2022 13:30/3.5.576
SHADOW - Hauptergebnis
Berechnung: Verbleibende Vorbelastung nach Riickbau Borne-Mitte & Borne-Ost
...(Fortsetzung von vorheriger Seite)
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus  Augenhéhe
0.Gr.  des (2vI)
Fensters 0.Gr.
[ml [m] [m] [m] [°] [m]
IO 31 IO 31 GrobestraBe 5, Borne 4.469.613 5.757.041 90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 32 IO 32 StraBe des Friedens 1, Borne 4.469.766 5.757.207 90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
I0 33 IO 33 Ernst-Thélmann-StraBe 12, Borne 4.469.808 5.757.333 90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 34 10 34 Wohnbauflache Bierer StraBe, Borne 4.470.015 5.757.343 95,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 35 IO 35 Turngrund 11, Borne 4.469.869 5.757.457 950 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
10 36 IO 36 Bierer StraBBe 4, Borne 4.469.768 5.757.489 945 10 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
10 37 10 37 Bierer StraBe 9, Borne 4.469.763 5.757.562 94,8 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 38 IO 38 Bahrendorfer Strafe 1, Borne 4.469.693 5.757.527 93,8 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 39 IO 39 Bahrendorfer Strafe 8, Borne 4.469.738 5.757.617 944 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
IO 40 IO 40 Bahrendorfer Strafe 17, Borne 4.469.721 5.757.697 939 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
IO 41 IO 41 Bierer StraBe 34, Borne 4.470.446 5.757.244 95,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 42 IO 42 Am Camp 6, Borne 4.470.230 5.757.243 95,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
I0 43 I0 43 Siedlung FliederstraBe, Biere 4.475.674 5.759.687 105,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 44 10 44 UlrichstraBe 13/14, Biere 4.475.865 5.759.554 1026 1,0 1,0 20 0,0 "Gewédchshaus-Modus" 2,0
10 45 IO 45 Welslebener StraBe, Biere 4.476.212 5.760.397 973 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
10 46 IO 46 Ernst-Thalmann-StraBe 25, Biere 4.475.718 5.760.201 1050 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
10 47 10 47 Hamsterweg 8, Biere 4.475.657 5.759.947 104,6 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 48 10 48 Karl-Marx-StraBe 17, Eickendorf 4.477.180 5.757.098 83,5 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 49 10 49 Siedlung 12, Eickendorf 4.477.216 5.757.782 83,8 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 50 IO 50 Plantagenweg 1, Welsleben 4.475.207 5.762.724 93,9 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
I0 51 IO 51 Bierweg 13, Stemmern 4.470.900 5.762.299 90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 52 I0 52 Siedlung 20, Bahrendorf 4.470.396 5.762.526 86,7 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 53 IO 53 Rapsbliite 9a, Altenweddingen 4.468.726 5.762.411 88,1 1,0 1,0 20 0,0 "Gewédchshaus-Modus" 2,0
IO 54 IO 54 Magdeburger Weg 40, Atzendorf 4.472.512 5.754.572 87,3 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
I0 01 IO 01 Altenweddinger Weg 18, Borne 21:32 105 0:27
IO 02 10 02 Altenweddinger Weg 16, Borne 20:17 102 0:26
IO 03 10 03 Altenweddinger Weg, Borne (Grenze WA) 25:36 113 0:21
IO 04 10 04 Altenweddinger Weg 14, Borne 19:02 87 0:18
IO 05 IO 05 Altenweddinger Weg 4, Borne 5:53 38 0:13
IO 06 10 06 Hirtentor 15, Borne 19:36 102 0:25
IO 07 IO 07 Hirtentor 10, Borne 20:38 103 0:23
IO 08 IO 08 Hirtentor 7, Borne 18:13 a8 0:19
IO 09 10 09 Rosa-Luxenburg-StraBe 6, Borne 7:14 42 0:15
IO 10 IO 10 Rosa-Luxenburg-StraBe 18, Borne 7:44 50 0:13
IO 11 10 11 Ernst-Thalmann-StraBe 58, Borne 15:36 81 0:15
IO 12 10 12 Ernst-Thalmann-StraBe 57, Borne 11:39 59 0:15
IO 13 10 13 Ernst-Thalmann-StraBe 41, Borne 11:07 55 0:16
IO 14 10 14 Ernst-Thalmann-StraBe 35 1:28 20 0:06
IO 15 10 15 SchmiedestraBe 6 11:39 53 0:16
IO 16 10 16 Ernst-Thalmann-StraBe 28, Borne 0:20 6 0:05
I0 17 10 17 Ernst-Thalmann-Strale 22, Borne 0:23 6 0:05
IO 18 10 18 Ernst-Thalmann-StraBe 19, Borne 0:23 7 0:05
IO 19 10O 19 Altenweddinger Weg 1, Borne 8:31 50 0:13
IO 20 10 20 Unseburger StraBe 2, Borne 0:32 8 0:05
IO 21 10 21 Unseburger StraBe 3 0:30 8 0:06
IO 22 10 22 Unseburger StraBe 24, Borne 0:18 6 0:04
IO 23 10 23 Usenburger StraBe 19 0:11 5 0:03
10 24 10 24 Mihlenweg 29, Borme 0:04 4 0:01
IO 25 10 25 Mihlenweg 17a, Borne 0:02 2 0:01
IO 26 10 26 Leninplatz 21, Borne 0:04 4 0:01
IO 27 10 27 Leninplatz 21, Borne 8:04 45 0:14
IO 28 10 28 Leninplatz 8 (Kindergarten), Borne 0:18 6 0:04
IO 29 10 29 Karl-Liebknecht-StraBe 10 0:25 7 0:05
IO 30 10 30 Karl-Liebknecht-StraBe 23 0:06 4 0:02
IO 31 10 31 GrobestraPe 5, Borne 0:26 8 0:05
IO 32 10 32 StraBe des Friedens 1, Borne 0:53 1, 0:07
IO 33 10 33 Ernst-Thalmann-StraBe 12, Borne 1:05 12 0:09
(Fortsetzung néchste Seite)...
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DNV

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog DNV
(0 48 56)901-0
Berechnet:
07.04.2022 13:30/3.5.576
SHADOW - Hauptergebnis
Berechnung: Verbleibende Vorbelastung nach Riickbau Borne-Mitte & Borne-Ost
...(Fortsetzung von vorheriger Seite)
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
IO 34 10 34 Wohnbaufléche Bierer Strale, Borne 11:36 71 0:14
IO 35 10 35 Tumgrund 11, Borne 4:02 28 0:13
IO 36 10 36 Bierer Strale 4, Borne 0:44 8 0:07
IO 37 10 37 Bierer Strale 9, Borne 8:20 47 0:14
IO 38 10 38 Bahrendorfer Strake 1, Borne 9:03 51 0:14
IO 39 10 39 Bahrendorfer StraBe 8, Borne 12:08 65 0:15
IO 40 10 40 Bahrendorfer StraBe 17, Borne 7:30 45 0:15
IO 41 10 41 Bierer StraBe 34, Borne 23:18 76 0:25
I0 42 10 42 Am Camp 6, Borne 11:03 53 0:17
IO 43 10 43 Siedlung Fliederstrale, Biere 21:20 143 0:22
IO 44 10 44 UlrichstraBe 13/14, Biere 11:28 93 0:15
IO 45 10 45 Welslebener StraBe, Biere 2:48 39 0:09
IO 46 10 46 Ernst-Thalmann-StraBe 25, Biere 21:00 149 0:21
IO 47 10 47 Hamsterweg 8, Biere 19:15 143 0:15
IO 48 10 48 Karl-Marx-StraRe 17, Eickendorf 0:00 0 0:00
IO 49 10 49 Siedlung 12, Eickendorf 0:00 0 0:00
IO 50 10 50 Plantagenweg 1, Welsleben 0:00 0 0:00
IO 51 10 51 Bierweg 13, Stemmern 0:00 0 0:00
IO 52 10 52 Siedlung 20, Bahrendorf 0:00 0 0:00
IO 53 10 53 Rapsbliite 9a, Altenweddingen 0:00 0 0:00
IO 54 10 54 Magdeburger Weg 40, Atzendorf 0:00 0 0:00
Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[h/a]
WEA 01/BI23 WEA 01/BI123 NEG MICON NM 82-1500 0:01
WEA 02/BI25 WEA 02/BI25 NEG MICON NM 82-1500 0:55
WEA 02/BO33 WEA 02/BO33 WINDWORLD W-5200 750 31:44
WEA 04/BI27 WEA 04/BI27 NEG MICON NM 82-1500 5:40
WEA 05/BI21 WEA 05/BI21 NEG MICON NM 72-1500C 0:00
WEA 06/BI24 WEA 06/BI24 NEG MICON NM 72-1500C 0:00
WEA 07/BI28 WEA 07/BI128 NEG MICON NM 82-1500 8:49
WEA 08/BI22 WEA 08/BI22 NEG MICON NM 82-1500 0:12
WEA 09/BI26 WEA 09/BI26 NEG MICON NM 82-1500 2:30
WEA 10/B110 WEA 10/BI10 NEG MICON NM 72-1500C 0:00
WEA 10/B0O47 WEA 10/BO47 WINDWORLD W-5200 750 28:11
WEA 11/BI11 WEA 11/BI11 NEG MICON NM 82-1500 0:00
WEA 11/B0O48 WEA 11/B0O48 WINDWORLD W-5200 750 0:17
WEA 12/BI13 WEA 12/BI13 NEG MICON NM 82-1500 0:27
WEA 13/BI14 WEA 13/BI14 NEG MICON NM 82-1500 2:38
WEA 14/BI16 WEA 14/B116 NEG MICON NM 82-1500 4:25
WEA 15/BI18 WEA 15/BI18 NEG MICON NM 82-1500 13:05
WEA 16/BI12 WEA 16/BI12 NEG MICON NM 72-1500C 0:00
WEA 18/BI15 WEA 18/BI15 NEG MICON NM 72-1500C 0:19
WEA 19/BI17 WEA 19/BI17 NEG MICON NM 72-1500C 2:41
WEA 24/BO54 WEA 24/BO54 NEG MICON NM6&0,/1000 0:00
WEA 25/BO55 WEA 25/BO55 NEG MICON NM60/1000 0:00
WEA 26/B0O56 WEA 26/BO56 NEG MICON NM6&0/1000 0:00
WEA 27/B0O31 WEA 27/B031 Vestas V80 2,0 MW 0:00
WEA 28/B0O32 WEA 28/B032 Vestas V90 3,0 MW 0:00
WEA 52/BI01 WEA 52/BI01 ENERCON E-82 E3 3000 82.0 !O! 0:00
WEA 53/BI02 WEA 53/B102 ENERCON E-82 E3 3000 82.0 !O! 0:00
WEA 54/BI03 WEA 54/BI03 ENERCON E-82 E3 3000 82.0 !O! 0:00
WEA 55/B104 WEA 55/B104 ENERCON E-82 E3 3000 82.0 !O! 0:00
WEA 56/BI05 WEA 56/BI105 ENERCON E-82 E3 3000 82.0 10! 14:18
WEA 57/B106 WEA 57/B106 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 58/BI07 WEA 58/B107 ENERCON E-82 E3 3000 82.0 10! 0:00
WEA 59/BI08 WEA 59/BI08 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 60/BI09 WEA 60/BI09 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 61/BI20 WEA 61/B120 ENERCON E-40 9:21
WEA 62/BI19 WEA 62/BI19 ENERCON E-40 10:47
WEA 63/BI29 WEA 63/BI29 ENERCON E-40 0:00
WEA BI49 WEA BI49 NEG MICON NM900 pow 900-250 52.2 0:00
(Fortsetzung néchste Seite)...
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WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b DNV
DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

Berechnet:

07.04.2022 13:30/3.5.576
SHADOW - Hauptergebnis

Berechnung: Verbleibende Vorbelastung nach Riickbau Borne-Mitte & Borne-Ost

...(Fortsetzung von vorheriger Seite)
Nr. Name Maximal
[h/a]
WEA BIS0 WEA BIS0 NEG MICON NMS00 pow 900-250 52.2 0:00
WEA BI51 WEA BI51 NEG MICON NMS00 pow 900-250 52.2 0:00

WEA NO1 WEA NO1 ENERCON E-82 0:00
WEA NO3 WEA NO3 ENERCON E-82 0:00
WEA NO4 WEA NO4 ENERCON E-82 0:00
WEA NO5 WEA NO5 ENERCON E-82 30:13
WEA NO6 WEA NO6 ENERCON E-82 52:27
WEA NO8 WEA NO8 ENERCON E-82 0:00
WEA NO9 WEA NO9 ENERCON E-82 5:38
WEA N10 WEA N10 ENERCON E-82 27:19
WEA N11 WEA N11 ENERCON E-82 0:00
WEA N12 WEA N12 ENERCON E-82 0:00
WEA N13 WEA N13 ENERCON E-82 0:00
WEA N14 WEA N14 ENERCON E-82 0:00
WEA N15 WEA N15 ENERCON E-82 0:00
WEA N16 WEA N16 ENERCON E-82 0:00
WEA N17 WEA N17 ENERCON E-82 3:06
WEA N18 WEA N18 VESTAS V112-3.3 0:00
WEA N19 WEA N19 VESTAS V112-3.3 0:00
WEA RO1 WEA RO1 ENERCON E-82 E2 6:38
WEA RO2 WEA R02 ENERCON E-82 E2 0:00
WEA RO3 WEA RO3 ENERCON E-82 E2 32:01
WEA R04 WEA R0O4 ENERCON E-82 E2 0:00
WEA RO5 WEA RO5 ENERCON E-82 E2 0:00
WEA RO6 WEA R06 ENERCON E-82 E2 0:00
WEA RO7 WEA RO7 ENERCON E-82 E2 0:00
WEA RO8 WEA R08 ENERCON E-82 E2 0:00
WEA R09 WEA R09 ENERCON E-82 E2 0:00
WEA R10 WEA R10 ENERCON E-82 E2 0:00
WEA R11 WEA R11 ENERCON E-82 E2 0:00
WEA R12 WEA R12 ENERCON E-82 E2 0:00
WEA R13 WEA R13 ENERCON E-82 E2 0:00

Summen in Rezeptortabelle und WEA-Tabelle kinnen sich unterscheiden, da eine WEA gleichzeftig an zwei oder mehr Rezeptaren Beschattung verursachen kann und/oder ein Rezeptar gleichzeitig van
zwef oder mehr WEA beschattet werden kann.

windPRQ 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk 08.04.2022 08:53 /5 Wi nd PRO “
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10.7 Schattenwurfkarte verbleibende Vorbelastung nach Riickbau,
Stunden pro Jahr
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Karte: EMD OpenStreetMap , MaBstab 1:56.000, Mitte: GK (3 deg)-DHDN/PD/Bessel (DE 1995 <+5m) Zone: 4 Ost: 4.473.000 Nord: 5.758.500
X Existierende WEA (& Schattenrezeptor
Héhe der Schattenkarte: Héhenlinien: Hohenlinien.map (4)
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10.8 Schattenwurfkarte verbleibende Vorbelastung nach Riickbau, Tage

pro Jahr
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10.9
Minuten pro Tag

Schattenwurfkarte verbleibende Vorbelastung nach Riickbau,
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10.10 Schattenwurfkarte verbleibende Vorbelastung nach Riuckbau,
Minuten pro Tag, Detailansicht Borne
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(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL (last updated Oct 18)
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Karte: EMD OpenStreetMap , MaBstab 1:12.000, Mitte: GK (3 deg)-DHDN/PD/Bessel (DE 1995 <+5m) Zone: 4 Ost: 4.470.156 Nord: 5.757.574
X Existierende WEA & Schattenrezeptor
H6he der Schattenkarte: Héhenlinien: Hohenlinien.map (4)
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Hauptergebnis Zusatzbelastung

WEA Borne-Mitte

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog DNV
(0 48 56)901-0
Berechnet:
07.04.2022 10:01/3.5.576
SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung Borne-Mitte & Borne-Ost
Annahmen fiir Schattenwurfberechnung
Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle
Minimale relevante Sonnenhohe tber Horizont 3@
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten
Die dargestellten Zeiten sind die astronomisch maximal mégliche
Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
Eine WEA wird nicht beriicksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:
Verwendete Héhenlinien: Héhenlinien: Héhenlinien.map (4)
Hindernisse in Berechnung verwendet
Rasteraufiésung: 1,0 m
Alle Koordinatenangaben in:
GK (3 deg)-DHDN/PD/Bessel (DE 1995 <+5m) Zone: 4
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 N20 4.471.431 5.757.262 96,2 WEA N20 Vestas V162-6.... Ja  VESTAS V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
WEA N21  4.470.944 5.758.118 99,2 WEA N21 Vestas V162-6.... Ja  VESTAS V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z  Breite Hohe Hohe Neigung  Ausrichtungsmodus  Augenhdhe
i.Gr. des (ZV1)
Fensters i.Gr.
[m]  [m] [m] [m] [°] [m]
I0 01 IO 01 Altenweddinger Weg 18, Borne 4469.378 5.757.969 928 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10 02 IO 02 Altenweddinger Weg 16, Borne 4,469,417 5.757.961 929 10 1,0 20 0,0 "Gew&chshaus-Modus" 2,0
10 03 IO 03 Altenweddinger Weg, Borne (Grenze WA) 4.469.509 5.757.865 926 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
I0 04 IO 04 Altenweddinger Weg 14, Borne 4.469.554 5.757.753 92,2 1,0 1,0 20 0,0 "Gewéchshaus-Modus" 20
IO 05 IO 05 Altenweddinger Weg 4, Borne 4469.625 5.757.661 93,0 10 10 20 0,0 "Gewdachshaus-Modus" 2,0
10 06 IO 06 Hirtentor 15, Borne 4,469,337 5.757.925 92,1 10 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 07 10 07 Hirtentor 10, Borne 4.469.352 5.757.859 91,0 10 1,0 20 0,0 "Gewdchshaus-Modus" 20
10 08 IO 08 Hirtentor 7, Borne 4.469.275 5.757.794 90,6 10 1,0 20 0,0 "Gewachshaus-Modus" 2,0
IO 09 IO 09 Rosa-Luxenburg-StraBe 6, Borne 4.469.187 5.757.725 90,3 10 1,0 20 0,0 "Gewdachshaus-Modus" 2,0
10 10 IO 10 Rosa-Luxenburg-StraBe 18, Borne 4.469.146 5.757.627 893 10 10 20 0,0 "Gewichshaus-Modus" 2,0
I0 11 IO 11 Ernst-Thélmann-StraBe 58, Borne 4.469.320 5.757.709 90,0 10 1,0 20 0,0 "Gewéchshaus-Modus" 2,0
I0 12 IO 12 Ernst-Thélmann-StraBe 57, Borne 4.469.336 5.757.604 90,0 10 1,0 20 0,0 "Gewdéchshaus-Modus" 2,0
IO 13 IO 13 Ernst-Thdlmann-StraBe 41, Borne 4.469.401 5.757.621 90,0 10 1,0 20 0,0 "Gewdéchshaus-Modus" 2,0
IO 14 IO 14 Ernst-Thalmann-StraBe 35 4.469.469 5.757.578 90,5 10 10 20 0,0 "Gewsdchshaus-Modus" 2,0
10 15 IO 15 SchmiedestraBe 6 4.469.463 5.757.664 90,5 10 1,0 20 0,0 "Gewéchshaus-Modus" 2,0
10 16 IO 16 Ernst-Thalmann-StraBe 28, Borne 4.469.546 5.757.549¢ 916 10 1,0 20 0,0 "Gewéchshaus-Modus" 2,0
10 17 10 17 Ernst-Thélmann-StraBe 22, Borne 4.469.582 5.757.523 92,1 10 1,0 20 0,0 "Gewachshaus-Modus" 2,0
I0 18 IO 18 Ernst-Thalmann-StraBe 19, Borne 4.469.591 5.757.487 923 10 10 20 0,0 "Gewdchshaus-Modus" 2,0
10 19 IO 19 Altenweddinger Weg 1, Borne 4.469.652 5.757.493 93,2 10 1,0 20 0,0 "Gewiachshaus-Modus" 2,0
10 20 IO 20 Unseburger StraBe 2, Borne 4.469.659 5.757.441 929 10 10 20 0,0 "Gewachshaus-Modus" 2,0
I0 21 IO 21 Unseburger Strafe 3 4.469.610 5.757.382 913 10 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 22 IO 22 Unseburger StraBe 24, Borne 4.469.490 5.757.304 90,0 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10 23 IO 23 Usenburger StrafBe 19 4.469.425 5.757.177 90,0 10 1,0 20 0,0 "Gewichshaus-Modus" 2,0
10 24 10 24 Miihlenweg 29, Borne 4.469.300 5.757.257 90,0 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
10 25 IO 25 Miihlenweg 17a, Borne 4.469.158 5.757.340 850 10 1,0 20 0,0 "Gewachshaus-Modus" 2,0
I0 26 IO 26 Leninplatz 21, Borne 4.469.208 5.757.422 854 10 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 27 10 27 Leninplatz 21, Borne 4.469.274 5.757.500 888 10 1,0 20 0,0 "Gewiachshaus-Modus" 2,0
10 28 IO 28 Leninplatz 8 (Kindergarten), Borne 4.469.478 5.757.423 90,5 10 1,0 20 0,0 "Gewdachshaus-Modus" 2,0
10 29 10 29 Karl-Liebknecht-StraBe 10 4.469.577 5.757.243 90,0 10 1,0 20 0,0 "Gewachshaus-Modus" 2,0
IO 30 IO 30 Karl-Liebknecht-StraBe 23 4.469.417 5.756.960 896 10 1,0 20 0,0 "Gewachshaus-Modus" 2,0

(Fortsetzung néchste Seite)...

windPRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk
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WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog DNV
(0 48 56)901-0
Berechnet:
07.04.2022 10:01/3.5.576
SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung Borne-Mitte & Borne-Ost
...(Fortsetzung von vorheriger Seite)
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus  Augenhéhe
0.Gr.  des (2vI)
Fensters 0.Gr.
[ml [m] [m] [m] [°] [m]
IO 31 IO 31 GrobestraBe 5, Borne 4.469.613 5.757.041 90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 32 IO 32 StraBe des Friedens 1, Borne 4.469.766 5.757.207 90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
I0 33 IO 33 Ernst-Thélmann-StraBe 12, Borne 4.469.808 5.757.333 90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 34 10 34 Wohnbauflache Bierer StraBe, Borne 4.470.015 5.757.343 95,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 35 IO 35 Turngrund 11, Borne 4.469.869 5.757.457 950 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
10 36 IO 36 Bierer StraBBe 4, Borne 4.469.768 5.757.489 945 10 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
10 37 10 37 Bierer StraBe 9, Borne 4.469.763 5.757.562 94,8 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 38 IO 38 Bahrendorfer Strafe 1, Borne 4.469.693 5.757.527 93,8 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 39 IO 39 Bahrendorfer Strafe 8, Borne 4.469.738 5.757.617 944 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
IO 40 IO 40 Bahrendorfer Strafe 17, Borne 4.469.721 5.757.697 939 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
IO 41 IO 41 Bierer StraBe 34, Borne 4.470.446 5.757.244 95,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 42 IO 42 Am Camp 6, Borne 4.470.230 5.757.243 95,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
I0 43 I0 43 Siedlung FliederstraBe, Biere 4.475.674 5.759.687 105,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 44 10 44 UlrichstraBe 13/14, Biere 4.475.865 5.759.554 1026 1,0 1,0 20 0,0 "Gewédchshaus-Modus" 2,0
10 45 IO 45 Welslebener StraBe, Biere 4.476.212 5.760.397 973 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
10 46 IO 46 Ernst-Thalmann-StraBe 25, Biere 4.475.718 5.760.201 1050 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
10 47 10 47 Hamsterweg 8, Biere 4.475.657 5.759.947 104,6 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 48 10 48 Karl-Marx-StraBe 17, Eickendorf 4.477.180 5.757.098 83,5 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 49 10 49 Siedlung 12, Eickendorf 4.477.216 5.757.782 83,8 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 50 IO 50 Plantagenweg 1, Welsleben 4.475.207 5.762.724 93,9 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
I0 51 IO 51 Bierweg 13, Stemmern 4.470.900 5.762.299 90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 52 I0 52 Siedlung 20, Bahrendorf 4.470.396 5.762.526 86,7 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 53 IO 53 Rapsbliite 9a, Altenweddingen 4.468.726 5.762.411 88,1 1,0 1,0 20 0,0 "Gewédchshaus-Modus" 2,0
IO 54 IO 54 Magdeburger Weg 40, Atzendorf 4.472.512 5.754.572 87,3 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
I0 01 IO 01 Altenweddinger Weg 18, Borne 10:04 32 0:24
IO 02 10 02 Altenweddinger Weg 16, Borne 10:44 34 0:25
IO 03 10 03 Altenweddinger Weg, Borne (Grenze WA) 18:17 62 0:26
IO 04 10 04 Altenweddinger Weg 14, Borne 20:44 68 0:27
IO 05 IO 05 Altenweddinger Weg 4, Borne 25:24 78 0:28
IO 06 10 06 Hirtentor 15, Borne 9:36 32 0:23
IO 07 IO 07 Hirtentor 10, Borne 10:06 34 0:24
IO 08 IO 08 Hirtentor 7, Borne 9:26 32 0:23
IO 09 10 09 Rosa-Luxenburg-StraBe 6, Borne 8:31 30 0:21
IO 10 IO 10 Rosa-Luxenburg-StraBe 18, Borne 8:31 32 0:21
IO 11 10 11 Ernst-Thalmann-StraBe 58, Borne 10:19 34 0:23
IO 12 10 12 Ernst-Thalmann-StraBe 57, Borne 11:19 38 0:23
IO 13 10 13 Ernst-Thalmann-StraBe 41, Borne 12:31 40 0:24
IO 14 10 14 Ernst-Thalmann-StraBe 35 20:34 70 0:25
IO 15 10 15 SchmiedestraBe 6 18:50 64 0:25
IO 16 10 16 Ernst-Thalmann-StraBe 28, Borne 24.47 80 0:26
I0 17 10 17 Ernst-Thalmann-Strale 22, Borne 28:51 93 0:27
IO 18 10 18 Ernst-Thalmann-StraBe 19, Borne 34:47 110 0:27
IO 19 10O 19 Altenweddinger Weg 1, Borne 38:32 106 0:28
IO 20 10 20 Unseburger StraBe 2, Borne 36:15 98 0:28
IO 21 10 21 Unseburger StraBe 3 32:41 92 0:27
IO 22 10 22 Unseburger StraBe 24, Borne 29:31 90 0:24
IO 23 10 23 Usenburger StraBe 19 21:57 75 0:23
10 24 10 24 Mihlenweg 29, Borme 20:31 76 0:22
IO 25 10 25 Mihlenweg 17a, Borne 10:47 41 0:20
IO 26 10 26 Leninplatz 21, Borne 10:47 40 0:21
IO 27 10 27 Leninplatz 21, Borne 11:06 39 0:22
IO 28 10 28 Leninplatz 8 (Kindergarten), Borne 27:37 98 0:25
IO 29 10 29 Karl-Liebknecht-StraBe 10 19:47 69 0:23
IO 30 10 30 Karl-Liebknecht-StraBe 23 0:00 0 0:00
IO 31 10 31 GrobestraPe 5, Borne 7:28 28 0:21
IO 32 10 32 StraBe des Friedens 1, Borne 8:39 30 0:22
IO 33 10 33 Ernst-Thalmann-StraBe 12, Borne 9:03 35 0:23
(Fortsetzung néchste Seite)...
windPRQ 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk 08.04.2022 08:57 / 2 W|nd PRO ‘
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WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

DNV

Berechnet:

07.04.2022 10:01/3.5.576
SHADOW - Hauptergebnis

Berechnung: Zusatzbelastung Borne-Mitte & Borne-Ost

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

Nr. Name Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
IO 34 10 34 Wohnbaufléche Bierer Strale, Borne 11:26 33 0:26
IO 35 10 35 Tumgrund 11, Borne 25:51 75 0:27
IO 36 10 36 Bierer Strale 4, Borne 38:14 97 0:31
IO 37 10 37 Bierer Strale 9, Borne 44:08 110 0:31
IO 38 10 38 Bahrendorfer Strake 1, Borne 40:36 109 0:29
IO 39 10 39 Bahrendorfer StraBe 8, Borne 38:51 116 0:31
IO 40 10 40 Bahrendorfer StraBe 17, Borne 30:03 86 0:30
IO 41 10 41 Bierer StraBe 34, Borne 25:00 50 0:37
I0 42 10 42 Am Camp 6, Borne 16:41 42 0:31
IO 43 10 43 Siedlung Fliederstrale, Biere 0:00 0 0:00
IO 44 10 44 UlrichstraBe 13/14, Biere 0:00 0 0:00
IO 45 10 45 Welslebener StraBe, Biere 0:00 0 0:00
IO 46 10 46 Ernst-Thalmann-StraBe 25, Biere 0:00 0 0:00
IO 47 10 47 Hamsterweg 8, Biere 0:00 0 0:00
IO 48 10 48 Karl-Marx-StraRe 17, Eickendorf 0:00 0 0:00
IO 49 10 49 Siedlung 12, Eickendorf 0:00 0 0:00
IO 50 10 50 Plantagenweg 1, Welsleben 0:00 0 0:00
IO 51 10 51 Bierweg 13, Stemmern 0:00 0 0:00
IO 52 10 52 Siedlung 20, Bahrendorf 0:00 0 0:00
IO 53 10 53 Rapsbliite 9a, Altenweddingen 0:00 0 0:00
IO 54 10 54 Magdeburger Weg 40, Atzendorf 0:00 0 0:00

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[h/a]
WEA N20 WEA N20 Vestas V162-6.0 MW  68:26
WEA N21 WEA N21 Vestas V162-6.0 MW  121:46

Summen in Rezeptortabelle und WEA-Tabelle kbnnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehir Rezeptoren Beschattung verursachen kann undfoder ein Rezeptor gleichzeitig von
2wef oder mehr WEA beschattet werden kamn.

windPRQ 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk 08.04.2022 08:57 / 3 Wi nd PRO “
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10.12 Schattenwurfkarte Zusatzbelastung, Stunden pro Jahr

Stunden/Jahr, Astron.max.mdgl.

1,0- <50

5,0 - <10,0

10,0 - <20,0
20,0 - <30,0
30,0 - <60,0
60,0 - <90,0
90,0 - <120,0
120,0 - <150,0
150,0 - «=1.500,0

1 1 i v
i ;
i | ; :
; 1 *
=i ) 1
* T
WEA N21f :
10 02 /
Seiomo LW
10 10 04 4 N 7 !
BT SA /!/,' ¥
10 1010 12 411037 /
3 19/10 283 f?@?fg 34 O X3
10 2574 44710 3.
5 710 4210 41 WEA N20

10 24“‘10 29
2410 295 3,

@0 31
10 30

| 1054

i

{C) OpenStreetMap centributors, Data OpenStreetMap and Edhtributors, QDbL (last updated Oct 18)

B .
1500 2000 m

0 500 1000
Karte: EMD QpenStreetMap , MaBstab 1:35.000, Mitte: GK (3 deg)-DHDN/PD/Bessel (DE 1995 <+5m) Zone: 4 Qst: 4.470.946 Nord: 5.757.569

A Neue WEA s Schattenrezeptor
Hoéhe der Schattenkarte: Héhenlinien: Héhenlinien.map (4)
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10.13 Schattenwurfkarte Zusatzbelastung, Stunden pro Jahr, Detailansicht
Borne

Stunden/Jahr, Astron.max.mdgl.

1,0- <50

5,0 - <10,0

10,0 - <20,0

20,0 - <30,0

30,0 - <60,0

60,0 - <90,0

90,0 - <120,0
120,0 - <150,0
150,0 - <=1.500,0

WEA N21

el a r , Data OpenStreetMap and contributors, ODbL (last updated Oct 18)
I B
0 250 500 750 1000m
Karte: EMD OpenStreetMap , MaBstab 1:12.000, Mitte: GK (3 deg)-DHDN/PD/Bessel (DE 1995 <+5m) Zone: 4 Ost: 4.470.156 Nord: 5.757.574
A Neue WEA & Schattenrezeptor
Héhe der Schattenkarte: Héhenlinien: HShenlinien.map (4)
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10.14 Schattenwurfkarte Zusatzbelastung, Tage pro Jahr

v

10 14:+% 3

10 26} i_c')'z'é? l?

b/)h' ey
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‘ Iy

,%ff‘@ 10 31
103

O oL
e o@i% ~-10 054
i é’T

Schattentage/Jahr,
Astron.max.mogl.

1-5

5-<10
10 - <20
20 - <30
30 - <60
60 - <90

L s0-<0
[ 120-<150
I 150-<=365

]
| 1
1
i
"'j-\-\.
054 S
Sope b et o
A 2oy i i‘\ ; ;i I
N (C) OpenStreetMap contributors, Data OpenStreetMap and ggrnmbutcrs,mQBhL (last updated Oct 18)
I 4=
0 500 1000 1500

2000 m

Karte: EMD OpenStreetMap , MaBstab 1:35.000, Mitte: GK (3 deg)-DHDN/PD/Bessel (DE 1995 <+5m) Zone: 4 Qst: 4.470.946 Nord: 5.757.569
A Neue WEA

& Schattenrezeptor

Hohe der Schattenkarte: Héhenlinien: H8henlinien.map (4)
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10.15 Schattenwurfkarte Zusatzbelastung, Minuten pro Tag

Max. Minuten an einem Tag,
Astron.max.magl.
1-<5
5-<10
10 - <20
20 - <30
30 - <60
60 - <90
90 - <120
120 - <240
B 240 - <=1.000

1 S = .l»':‘;:;" /'
b
10 76110 28210 35 ™

10 25 3¢ 4210 330 3¢ O
@170 znglo 32 1041041 WEA N20

@=710 31
10 30

| 1054

i

{C) OpenStreetMap centributors, Data OpenStreetMap and Edhtributors, QDbL (last updated Oct 18)

BN BN
0 500 1000 1500 2000 m
Karte: EMD QpenStreetMap , MaBstab 1:35.000, Mitte: GK (3 deg)-DHDN/PD/Bessel (DE 1995 <+5m) Zone: 4 Qst: 4.470.946 Nord: 5.757.569
A Neue WEA s Schattenrezeptor
Hoéhe der Schattenkarte: Héhenlinien: Héhenlinien.map (4)
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10.16 Schattenwurfkarte Zusatzbelastung, Minuten pro Tag, Detailansicht
Borne

Max. Minuten an einem Tag,
Astron.max.mogl.
1-<5
5-<10
10 - <20
20 - <30
30 - <60
60 - <90
90 - <120
120 - <240
240 - <=1.000

Wl

" WEA N21
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~10 06 O
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L1004 ()

210 11X8) O 10 40 ;
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I
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O Q0 10 35 Ll

10 26t 10 260 e
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10 25 O IO » ._10 33 ) IC? 34, e

10 24@ 102 Oxo =3 . 042 10 41
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10 31

10 30

(C) OpenStreetMap contributors, Data OpenStreetMap and contributers, ODbL (last updated Oct 18)

E——— Ea.

0 250 500 750 1000m
Karte: EMD OpenStreetMap , MaBstab 1:12.000, Mitte: GK (3 deg)-DHDN/PD/Bessel (DE 1995 <+5m) Zone: 4 Ost: 4.470.156 Nord: 5.757.574
A Neue WEA s Schattenrezeptor

Hoéhe der Schattenkarte: Héhenlinien: H8henlinien.map (4)
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10.17 Hauptergebnis Gesamtbelastung

WEA Borne-Mitte

SHADOW - Hauptergebnis

Berechnung: Gesamtbelastung Borne-Mitte & Borne-Ost
Annahmen fiir Schattenwurfberechnung

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

Minimale relevante Sonnenh&he tber Horizont
Tage zwischen Berechnungen
Berechnungszeitsprung
Die dargestellten Zeiten sind die astronomisch maximal mégliche
Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

30

1 Tag(e)
1 Minuten

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

den folgenden Annahmen:

Verwendete Héhenlinien: Hohenlinien: Hohenlinien.map (4)
Hindernisse in Berechnung verwendet
Rasterauflésung: 1,0 m

Alle Koordinatenangaben in:
GK (3 deg)-DHDN/PD/Bessel (DE 1995 <+5m) Zone: 4

WEA

WEA 01/BI23
WEA 02/BI25
WEA 02/B033
WEA 04/B127
WEA 05/BI21
WEA 06/BI24
WEA 07/BI28
WEA 08/B122
WEA 09/BI26
WEA 10/BI10
WEA 10/B0O47
WEA 11/BI11
WEA 11/B048
WEA 12/BI13
WEA 13/BI14
WEA 14/B116
WEA 15/BI18
WEA 16/BI12
WEA 18/BI15
WEA 19/BI17
WEA 24/B0O54
WEA 25/BO55
WEA 26/BO56
WEA 27/BO31
WEA 28/B032
WEA 52/B101
WEA 53/B102
WEA 54/BI03
WEA 55/BI04
WEA 56/BI05
WEA 57/BI06
WEA 58/BI07
WEA 59/BI08
WEA 60/BI09
WEA 61/BI20
WEA 62/BI19
WEA 63/BI29
WEA BI49
WEA BI50
WEA BI51
WEA NO1

Ost

4.473.304
4.473.614
4.470.277
4.474.052
4.473.233
4.473.612
4.474.182
4.473.274
4.473.736
4.472.882
4.471.127
4.472.925
4.471.310
4.473.317
4.473.754
4.473.894
4.474.408
4.473.036
4.473.889
4.474.252
4.471.272
4.471.239
4.471.865
4.473.031
4.472.842
4.474.272
4.474.131
4.474.141
4.474.137
4.474.812
4.474.794
4.474.733
4.474.695
4.474.632
4.475.037
4.474.998
4.475.065
4.473.746
4.473.477
4.473.284
4.470.181

Nord

5.760.698
5.760.552
5.758.304
5.760.449
5.760.300
5.760.311
5.760.214
5.760.089
5.760.101
5.759.671
5.757.635
5.759.483
5.758.659
5.759.534
5.759.505
5.759.798
5.759.716
5.758.866
5.759.307
5.759.319
5.759.150
5.758.923
5.758.465
5.758.399
5.752.117
5.758.641
5.758.233
5.757.810
5.757.394
5.758.754
5.758.329
5.757.917
5.757.521
5.757.118
5.760.583
5.760.303
5.760.865
5.758.754
5.758.617
5.758.737
5.759.112

(Fortsefzung nichste Seite)...

Z  Beschreibung

[m]
105,5 WEA 01/BI23 ...
108,0 WEA 02/BI25 ...

97,2 WEA 02/B033...
112,1 WEA 04/BI27 ...
109,6 WEA 05/BI21 ...
109,6 WEA 06/BI24 ...
115,4 WEA 07/BI2S ...
111,5 WEA 08/BI22 ...
112,7 WEA 09/BIZ6 ...
115,0 WEA 10/BI10 ...

97,2 WEA 10/B047...
115,0 WEA 11/BI11 ...
100,0 WEA 11/B048...
117,0 WEA 12/BI13 ...
117,5 WEA 13/BI14 ...
117,5 WEA 14/BI16
117,5 WEA 15/BI18 ...
111,2 WEA 16/BI12 ...
117,5 WEA 18/BI15 ...
117,5 WEA 19/BI17 ...
103,5 WEA 24/B054...
102,8 WEA 25/B055...
103,9 WEA 26/BO56...
110,3 WEA 27/BO31...
111,2 WEA 28/B032...
113,9 WEA 52/BIO1 ...
112,3 WEA 53/BI02 ...
107,6 WEA 54/BI03 ...
103,5 WEA 55/BI04 ...
111,8 WEA 56/BIO5 ...
107,0 WEA 57/BI06 ...
106,4 WEA 58/BI07 ...
103,8 WEA 59/BI0S ...
101,4 WEA 60/BI09 ...
120,0 WEA 61/BI20 ...
118,4 WEA 62/BI19 ...
118,5 WEA 63/BI29 ...
115,1 WEA BI49 NE...
115,0 WEA BIS0 NE...
114,3 WEA BI51 NE...
100,0 WEA NO1 ENE...

WEA-Typ

Ak-
tu.
ell

Nein
Nein
Nein
Nein
Nein
Nein
Nein
Nein
Nein
Nein
Nein
Nein
Nein
Nein
Nein

...Nein

Nein
Nein
Nein
Nein
Nein
Nein
Nein
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Nein
Nein
Nein
Nein
Nein
Nein
Ja

Hersteller

NEG MICON
NEG MICON
WINDWORLD
NEG MICON
NEG MICON
NEG MICON
NEG MICON
NEG MICON
NEG MICON
NEG MICON
WINDWORLD
NEG MICON
WINDWORLD
NEG MICON
NEG MICON
NEG MICON
NEG MICON
NEG MICON
NEG MICON
NEG MICON
NEG MICON
NEG MICON
NEG MICON
VESTAS
VESTAS
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
NEG MICON
NEG MICON
NEG MICON
ENERCON

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

{0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

Typ

NM82/1500-1.500/200
NM82/1500-1.500/900
W-5200-750/175

NM82/1500-1.500/900

NM72C/1500-1.500/400
NM72C/1500-1.500/400

NM82/1500-1.500/900
NM82/1500-1.500/900
NM82/1500-1.500/900

NM72C/1500-1.500/400

W-5200-750/175

NM82/1500-1.500/200
W-5200-750/175

NM82/1500-1.500/900
NM82/1500-1.500/200
NM82/1500-1.500/900
NM82/1500-1.500/900

NM72C/1500-1.500/400
NM72C/1500-1.500/400
NM72C/1500-1.500/400

NM60/1000-1.000/250
NM60/1000-1.000/250
NM60/1000-1.000/250
V80-2.0MW-2.000
V90-3.000

E-82 E3-3.000

E-82 E3-3.000

E-82 E3-3.000

E-82 E3-3.000

E-82 E3-3.000

E-82 E3-3.000

E-82 E3-3.000

E-82 E3-3.000

E-82 E3-3.000
E-40/5.40-500
E-40/5.40-500
E-40/5.40-500

NMS00 pow-800/250
NM200 pow-900/250
NM200 pow-900/250
E-82 E3-3.000

windPRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk
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Nenn-  Rotor-

leistung durch-
messer

kw]  [m]

1.500 82,0
1.500 82,0
750 52,0
1.500 82,0
1.500 72,0
1.500 72,0
1.500 82,0
1.500 82,0
1.500 82,0
1.500 720
750 52,0
1.500 82,0
750 52,0
1.500 82,0
1.500 82,0
1500 82,0
1,500 82,0
1.500 72,0
1.500 72,0
1.500 72,0
1.000 60,0
1.000 60,0
1.000 60,0
2.000 80,0
3.000 90,0
3.000 82,0
3.000 82,0
3.000 82,0
3.000 82,0
3.000 82,0
3.000 82,0
3.000 82,0
3.000 82,0
3.000 82,0
500 40,3
500 40,3
500 40,3
900 52,2
900 52,2
900 52,2
3.000 82,0

Naben-
héhe

[m]
93,6
93,6
73,9
93,6
64,0
64,0
93,6
93,6
93,6
64,0
73,9
93,6
73,9
93,6
93,6
93,6
93,6
64,0
64,0
64,0
69,9
69,9
69,9
94,6

104,8
138,5
138,5
138,5
138,5
138,5
138,5
138,5
138,5
138,5
65,0
65,0
65,0
73,8
73,8
73,8
138,4

08.04.2022 08:58 / 1

DNV
Schattendaten
Beschatt.-  U/min
Bereich
[m]  [U/min]
2.500 14,4
2.500 14,4
2.500 22,0
2.500 14,4
2.500 17,3
2.500 17,3
2.500 14,4
2.500 14,4
2.500 14,4
2.500 17,3
2.500 22,0
2.500 14,4
2.500 22,0
2.500 14,4
2.500 14,4
2.500 14,4
2.500 14,4
2.500 17,3
2.500 17,3
2.500 17,3
2.500 18,0
2.500 18,0
2.500 18,0
1.366 16,7
1.506 16,1
1.599 17,5
1.599 17,5
1.599 17,5
1.599 17,5
1.599 17,5
1.599 17,5
1.599 17,5
1.599 17,5
1.599 17,5
897 38,0
897 38,0
897 38,0
2.500 0,0
2.500 0,0
2.500 0,0
1.599 17,5

winaprO @
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WEA Borne-Mitte

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung Borne-Mitte & Borne-Ost
...(Fortsetzung von vorheriger Seite)

Ost Nord Z Beschreibung
[m]
WEA NO3 4.470.741 5.759.322 100,0 WEA NO3 ENE...
WEA NO4 4.470.700 5.759.039 100,0 WEA NO4 ENE...
WEA NO5 4.470.608 5.758.533 99,8 WEA NO5 ENE...
WEA NO6 4.470.571 5.758.297 98,2 WEA NO6 ENE...
WEA NO8 4.471.423 5.758.352 100,0 WEA NO8 ENE...
WEA NO9 4.471.402 5.758.049 99,5 WEA NO9 ENE...
WEA N10 4.471.354 5.757.753 98,1 WEA N10 ENE...
WEA N11 4.471.829 5.759.170 107,5 WEA N11 ENE...
WEA N12 4.472.482 5.759.190 110,0 WEA N12 ENE...
WEA N13 4.472.719 5.758.762 107,5 WEA N13 ENE...
WEA N14 4.472.677 5.758.491 107,4 WEA N14 ENE...
WEA N15 4.472.646 5.758.233 105,3 WEA N15 ENE...
WEA N16 4.472.302 5.757.685 100,1 WEA N16 ENE...
WEA N17 4.471.910 5.757.524 98,1 WEA N17 ENE...
WEA N18 4.471.008 5.759.267 101,5 WEA N18 VES...
WEA N19 4.470.956 5.758.922 101,4 WEA N19 VES...
WEA N20 4.471.431 5.757.262 96,2 WEA N20 Vest..
WEA N21L 4.470.944 5.758.118 99,2 WEA N21 Vest..
WEA RO1 4.470.657 5.758.783 100,0 WEA RO1 ENE...
WEA RO2 4.470.987 5.758.666 100,0 WEA RO2 ENE...
WEA RO3 4.470.999 5.758.329 100,0 WEA RO3 ENE...
WEA R04 4.471.894 5.758.954 107,5 WEA RO4 ENE...
WEA RO5 4.471.893 5.758.699 106,3 WEA RO5 ENE...
WEA RO6 4.472.436 5.758.946 109,3 WEA RO6 ENE...
WEA RO7 4.470.227 5.758.667 100,0 WEA RO7 ENE...
WEA RO8 4.472.275 5.758.677 107,5 WEA RO8 ENE...
WEA RO9 4.472.237 5.758.421 105,0 WEA RO9 ENE...
WEA R10 4.471.940 5.758.210 102,4 WEA R10 ENE...
WEAR11 4.472.008 5.757.972 101,2 WEA R11 ENE...
WEAR12 4.472.571 5.757.779 102,0 WEA R12 ENE...
WEAR13 4.472.974 5.757.941 105,1 WEA R13 ENE...

Schattenrezeptor-Eingabe

Nr.

Name

WEA-Typ
Ak-  Hersteller
m.

ell

Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja

ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
VESTAS

VESTAS

VESTAS

VESTAS

ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON
ENERCON

Ost Nord

10 01 IO 01 Altenweddinger Weg 18, Borne
10 02 IO 02 Altenweddinger Weg 16, Borne
I0 03 IO 03 Altenweddinger Weg, Borne (Grenze WA)
10 04 IO 04 Altenweddinger Weg 14, Borne
10 05 IO 05 Altenweddinger Weg 4, Borne

IO 06 IO 06 Hirtentor 15, Borne

IO 07 1O 07 Hirtentor 10, Borne

IO 08 IO 08 Hirtentor 7, Borne

I0 09 IO 09 Rosa-Luxenburg-Strafe 6, Borne
10 10 IO 10 Rosa-Luxenburg-StraBe 18, Borne
10 11 IO 11 Ernst-Thalmann-StraBe 58, Borne
10 12 IO 12 Ernst-Thélmann-StraBe 57, Borne
IO 13 IO 13 Ernst-Thélmann-StraBe 41, Borne
10 14 IO 14 Ernst-Thalmann-StraBe 35

IO 15 IO 15 SchmiedestraBe 6

10 16 IO 16 Ernst-Thalmann-StraBe 28, Borne
10 17 10 17 Ernst-Thalmann-StraBe 22, Borne
IO 18 IO 18 Ernst-Thalmann-StraBe 19, Borne
10 19 IO 19 Altenweddinger Weg 1, Borne

10 20 IO 20 Unseburger StraBe 2, Borne

10 21 10 21 Unseburger StraBe 3

10 22 10 22 Unseburger StraBe 24, Borne

I0 23 IO 23 Usenburger StraBe 19

10 24 10 24 Miihlenweg 29, Borne

IO 25 IO 25 Milhlenweg 17a, Borne

10 26 10 26 Leninplatz 21, Borne

10 27 10 27 Leninplatz 21, Borne

10 28 IO 28 Leninplatz 8 (Kindergarten), Borne

(Fortsetzung nachste Seite)...

4.469.378
4.469.417
4.469.509
4.469.554
4.469.625
4.469.337
4.469.352
4.469.275
4.469.187
4.469.146
4.469.320
4.469.336
4.469.401
4.469.469
4.469.463
4.469.546
4.469.582
4.469.591
4.469.652
4.469.659
4.469.610
4.469.490
4.469.425
4.469.300
4.469.158
4.469.208
4.469.274
4.469.478

5.757.969
5.757.961
5.757.865
5.757.753
5.757.661
5.757.925
5.757.859
5.757.794
5.757.725
5.757.627
5.757.709
5.757.604
5.757.621
5.757.578
5.757.664
5.757.549
5.757.523
5.757.487
5.757.493
5.757.441
5.757.382
5.757.304
5.757.177
5.757.257
5.757.340
5.757.422
5.757.500
5.757.423

GL Garrad I-iassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog DNV
(0 48 56)901-0
Berechnet:
07.04.2022 15:17/3.5.576
Schattendaten
Typ Nenn- Rotor- Naben- Beschatt- U/min
leistung durch- héhe Bereich
messer
[kW]  [m] [m] [m] [U/min]
E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1.599 12,5
E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1,599 12,5
E-82 E3-3.000 3.000 820 1384 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1,599 17,5
E-82 E3-3.000 3.000 82,0 1384 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1.599 17,5
E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
E-82 E3-3.000 3.000 82,0 1384 1.599 17,5
E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
V112-3.3 Gridstreame-3.300 3.300 1120 84,0 1.712 13,1
V112-3.3 Gridstreame-3.300 3.300 112,0 84,0 1.712 131
V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
V162-6.0-6.000 6.000 1620 169,0 2.037 0,0
E-82 E2-2.300 2.300 82,0 138,4 1.59¢ 18,0
E-82 E2-2.300 2.300 820 1384 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 820 1384 1.599 18,0
E-82 E2-2.300 2.300 82,0 138,4 1.599 18,0
E-82 E2-2.300 2.300 82,0 1384 1.599 18,0
E-82 E2-2.300 2.300 82,0 1384 1.599 18,0
E-82 E2-2.300 2.300 82,0 1384 1.599 18,0
Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhéhe
0.Gr. des (ZVI)
Fensters 0.Gr.
[m]  [m] [m] [m] [°] [m]
928 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
929 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
92,6 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
922 1,0 1,0 20 0,0 "Gewédchshaus-Modus" 2,0
93,0 1,0 1,0 20 0,0 "Gewédchshaus-Modus" 2,0
92,1 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
91,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,6 1,0 1,0 20 0,0 "Gewichshaus-Modus" 2,0
90,3 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
89,3 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,5 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,5 1,0 1,0 2,0 0,0 "Gewachshaus-Modus" 2,0
916 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
92,1 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
923 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
93,2 10 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
929 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
913 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
850 1,0 1,0 2,0 0,0 "Gewachshaus-Modus" 2,0
854 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
888 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
90,5 10 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
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DNV

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog DNV
(0 48 56)901-0
Berechnet:
07.04.2022 15:17/3.5.576
SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung Borne-Mitte & Borne-Ost
...(Fortsetzung von vorheriger Seite)
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus  Augenhéhe
0.Gr.  des (2vI)
Fensters 0.Gr.
[ml [m] [m] [m] [°] [m]
IO 29 IO 29 Karl-Liebknecht-StraBe 10 4.469.577 5.757.243 90,0 10 10 20 0,0 "Gewdchshaus-Modus" 2,0
10 30 IO 30 Karl-Liebknecht-StraBe 23 4.469.417 5.756.960 89,6 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
I0 31 IO 31 GrobestraBe 5, Borne 4.469.613 5.757.041 90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
IO 32 IO 32 StraBe des Friedens 1, Borne 4.469.766 5.757.207 90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 33 IO 33 Ernst-Thalmann-StraBe 12, Borne 4.469.808 5.757.333 90,0 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
10 34 IO 34 Wohnbauflache Bierer StraBe, Borne 4.470.015 5.757.343 950 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
10 35 10 35 Turngrund 11, Borne 4.469.869 5.757.457 95,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 36 10 36 Bierer StraBe 4, Borne 4.469.768 5.757.489 94,5 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 37 IO 37 Bierer StraBe 9, Borne 4.469.763 5.757.562 94,8 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
IO 38 IO 38 Bahrendorfer Strale 1, Borne 4.469.693 5.757.527 93,8 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
IO 39 IO 39 Bahrendorfer StraBe 8, Borne 4.469.738 5.757.617 94,4 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 40 IO 40 Bahrendorfer StraBe 17, Borne 4.469.721 5.757.697 93,9 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
IO 41 IO 41 Bierer StraBe 34, Borne 4.470.446 5.757.244 95,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 42 10 42 Am Camp 6, Borne 4.470.230 5.757.243 95,0 10 1,0 20 0,0 "Gewédchshaus-Modus" 2,0
10 43 IO 43 Siedlung HiederstraBe, Biere 4.475.674 5.759.687 1050 1,0 10 20 0,0 "Gewdchshaus-Modus" 2,0
10 44 10 44 UlrichstraBe 13/14, Biere 4.475.865 5.759.554 1026 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
10 45 10 45 Welslebener Strale, Biere 4.476.212 5.760.397 97,3 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 46 10 46 Ernst-Thélmann-StraBe 25, Biere 4.475.718 5.760.201 105,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 47 10 47 Hamsterweg 8, Biere 4.475.657 5.759.947 104,6 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 48 10 48 Karl-Marx-StraBe 17, Eickendorf 4.477.180 5.757.098 83,5 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 49 I0 49 Siedlung 12, Eickendorf 4.477.216 5.757.782 83,8 10 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
I0 50 IO 50 Plantagenweg 1, Welsleben 4.475.207 5.762.724 93,9 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
IO 51 IO 51 Bierweg 13, Stemmern 4.470.900 5.762.299 90,0 1,0 1,0 20 0,0 "Gewédchshaus-Modus" 2,0
I0 52 IO 52 Siedlung 20, Bahrendorf 4.470.396 5.762.526 86,7 1,0 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
IO 53 IO 53 Rapsbliite 9a, Altenweddingen 4.468.726 5.762.411 88,1 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10 54 IO 54 Magdeburger Weg 40, Atzendorf 4.472.512 5.754.572 873 10 1,0 20 0,0 "Gewdchshaus-Modus" 2,0
Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/fJahr  Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
I0 01 IO 01 Altenweddinger Weg 18, Borne 31:36 137 0:27
IO 02 10 02 Altenweddinger Weg 16, Borne 31:01 136 0:26
IO 03 10 03 Altenweddinger Weg, Borne (Grenze WA) 43:53 166 0:28
IO 04 10 04 Altenweddinger Weg 14, Borne 39:46 141 0:31
IO 05 IO 05 Altenweddinger Weg 4, Borne 31:17 96 0:34
IO 06 10 06 Hirtentor 15, Borne 29:12 134 0:25
IO 07 10 07 Hirtentor 10, Borne 30:44 137 0:24
IO 08 10 08 Hirtentor 7, Borne 27:39 130 0:23
IO 09 10 09 Rosa-Luxenburg-StraBe 6, Borne 15:45 72 0:21
IO 10 IO 10 Rosa-Luxenburg-StraBe 18, Borne 16:15 82 0:21
IO 11 IO 11 Ernst-Thalmann-Strake 58, Borne 25:55 115 0:23
IO 12 10 12 Ernst-Thalmann-Strake 57, Borne 22:58 97 0:23
IO 13 10 13 Ernst-Thalmann-StraBe 41, Borne 23:38 95 0:24
IO 14 10 14 Ernst-Thalmann-StraBe 35 22:02 90 0:25
IO 15 10 15 SchmiedestraBe 6 30:29 117 0:25
IO 16 10 16 Ernst-Thalmann-StraBe 28, Borne 25:07 86 0:26
IO 17 10 17 Ernst-Thalmann-StraBe 22, Borne 29:14 99 0:27
IO 18 10 18 Ernst-Thalmann-StraBe 19, Borne 35:10 17 0:27
IO 19 10 19 Altenweddinger Weg 1, Borne 47:03 114 0:37
IO 20 10 20 Unseburger StraBe 2, Borne 36:47 106 0:28
IO 21 10 21 Unseburger StraBe 3 33:11 100 0:27
IO 22 10 22 Unseburger StraBe 24, Borne 29:49 96 0:24
IO 23 10 23 Usenburger Strafe 19 22:08 80 0:23
IO 24 10 24 Mihlenweg 29, Borne 20:35 80 0:22
IO 25 10 25 Mihlenweg 17a, Borne 10:49 43 0:20
IO 26 10 26 Leninplatz 21, Borne 10:51 44 0:21
IO 27 10 27 Leninplatz 21, Borne 19:10 84 0:22
IO 28 10 28 Leninplatz 8 (Kindergarten), Borne 27:55 104 0:25
IO 29 10 29 Karl-Liebknecht-Strafe 10 20:12 76 0:23
IO 30 10 30 Karl-Liebknecht-Strafe 23 0:06 4 0:02
IO 31 10 31 GrobestraBe 5, Borne 7:54 36 0:21
(Fortsetzung néchste Seite)...
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DNV

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog DNV
(0 48 56)901-0
Berechnet:
07.04.2022 15:17/3.5.576
SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung Borne-Mitte & Borne-Ost
...(Fortsetzung von vorheriger Seite)
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
IO 32 10 32 StraBe des Friedens 1, Borne 9:32 41 0:22
IO 33 10 33 Ernst-Thalmann-StraBe 12, Borne 10:08 47 0:23
IO 34 10 34 Wohnbaufléche Bierer StraBe, Borne 23:02 104 0:26
IO 35 10 35 Turmngrund 11, Borne 29:53 103 0:27
IO 36 10 36 Bierer Strale 4, Borne 338:58 105 0:31
IO 37 10 37 Bierer Strafe 9, Borne 52:28 118 0:41
IO 38 10 38 Bahrendorfer StraBe 1, Borne 49:39 117 0:38
IO 39 10 39 Bahrendorfer StraBe 8, Borne 50:59 130 0:39
IO 40 10 40 Bahrendorfer StraBe 17, Borne 37:33 107 0:37
IO 41 10 41 Bierer Strafe 34, Borne 48:18 108 0:46
I0 42 10 42 Am Camp 6, Borne 27:44 95 0:31
IO 43 10 43 Siedlung Riederstrabe, Biere 21:20 143 0:22
IO 44 10 44 UlrichstraBe 13/14, Biere 11:28 93 0:15
IO 45 10 45 Welslebener StraBe, Biere 2:48 39 0:09
IO 46 10 46 Ernst-Thalmann-StraBe 25, Biere 21:00 149 0:21
IO 47 10 47 Hamsterweg 8, Biere 19:15 143 0:15
IO 48 10 48 Karl-Marx-StraBe 17, Eickendorf 0:00 0 0:00
IO 49 10 49 Siedlung 12, Eickendorf 0:00 0 0:00
IO 50 IO 50 Plantagenweg 1, Welsleben 0:00 0 0:00
IO 51 IO 51 Bierweg 13, Stemmern 0:00 0 0:00
IO 52 10 52 Siedlung 20, Bahrendorf 0:00 0 0:00
IO 53 10 53 Rapsbliite 9a, Altenweddingen 0:00 0 0:00
IO 54 10 54 Magdeburger Weg 40, Atzendorf 0:00 0 0:00
Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[h/al
WEA 01/BI23 WEA 01/BI23 NEG MICON NM 82-1500 0:01
WEA 02/BI25 WEA 02/BI25 NEG MICON NM 82-1500 0:55
WEA 02/B033 WEA 02/B0O33 WINDWORLD W-5200 750 31:44
WEA 04/BI27 WEA 04/BI127 NEG MICON NM 82-1500 5:40
WEA 05/BI21 WEA 05/BI121 NEG MICON NM 72-1500C 0:00
WEA 06/BI24 WEA 06/BI24 NEG MICON NM 72-1500C 0:00
WEA 07/BI28 WEA 07/BI28 NEG MICON NM 82-1500 8:49
WEA 08/BI122 WEA 08/BI22 NEG MICON NM 82-1500 0:12
WEA 09/BI26 WEA 09/BI26 NEG MICON NM 82-1500 2:30
WEA 10/BI10 WEA 10/BI10 NEG MICON NM 72-1500C 0:00
WEA 10/B0O47 WEA 10/B0O47 WINDWORLD W-5200 750 28:11
WEA 11/BI11 WEA 11/BI11 NEG MICON NM 82-1500 0:00
WEA 11/BO48 WEA 11/B048 WINDWORLD W-5200 750 0:17
WEA 12/BI13 WEA 12/BI13 NEG MICON NM 82-1500 0:27
WEA 13/BI14 WEA 13/BI14 NEG MICON NM 82-1500 2:38
WEA 14/BI16 WEA 14/BI16 NEG MICON NM 82-1500 4:25
WEA 15/BI18 WEA 15/BI18 NEG MICON NM 82-1500 13:05
WEA 16/BI12 WEA 16/BI12 NEG MICON NM 72-1500C 0:00
WEA 18/BI15 WEA 18/BI15 NEG MICON NM 72-1500C 0:19
WEA 19/BI17 WEA 19/BI17 NEG MICON NM 72-1500C 2:41
WEA 24/B0O54 WEA 24/BO54 NEG MICON NM6&0/1000 0:00
WEA 25/BO55 WEA 25/BO55 NEG MICON NM60,/1000 0:00
WEA 26/BO56 WEA 26/B0O56 NEG MICON NM60/1000 0:00
WEA 27/BO31 WEA 27/B031 Vestas V80 2,0 MW 0:00
WEA 28/B0O32 WEA 28/B0O32 Vestas V90 3,0 MW 0:00
WEA 52/BI01 WEA 52/BI01 ENERCON E-82 E3 3000 82.0 !O! 0:00
WEA 53/BI102 WEA 53/B102 ENERCON E-82 E3 3000 82.0 !O! 0:00
WEA 54/BI03 WEA 54/BI103 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 55/B104 WEA 55/B104 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 56/BI05 WEA 56/B105 ENERCON E-82 E3 3000 82.0 10! 14:18
WEA 57/BI106 WEA 57/B106 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 58/BI07 WEA 58/BI07 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 59/BI08 WEA 59/BI08 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 60/BI09 WEA 60/BI09 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 61/BI20 WEA 61/BI20 ENERCON E-40 9:21
WEA 62/BI119 WEA 62/B119 ENERCON E-40 10:47
(Fortsetzung néchste Seite)...
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DNV

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b DNV
DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

rugena

Berechnet:

07.04.2022 15:17/3.5.576
SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung Borne-Mitte & Borne-Ost
...(Fortsetzung von vorheriger Seite)

Nr. Name Maximal
[h/al
WEA 63/BI29 WEA 63/BI29 ENERCON E-40 0:00

WEA BI49 WEA BI49 NEG MICON NM900 pow $00-250 52.2 0:00
WEA BI50 WEA BIS0 NEG MICON NM900 pow 900-250 52.2 0:00
WEA BI51 WEA BIS1 NEG MICON NM900 pow 900-250 52.2 0:00

WEA NO1 WEA NO1 ENERCON E-82 0:00
WEA NO3 WEA NO3 ENERCON E-82 0:00
WEA NO4 WEA NO4 ENERCON E-82 0:00
WEA NO5 WEA NO5 ENERCON E-82 30:13
WEA NO6 WEA NO6 ENERCON E-82 52:27
WEA NO8 WEA NO8 ENERCON E-82 0:00
WEA N0O9 WEA NO9 ENERCON E-82 5:38
WEA N10 WEA N10 ENERCON E-82 27:19
WEA N11 WEA N11 ENERCON E-82 0:00
WEA N12 WEA N12 ENERCON E-82 0:00
WEA N13 WEA N13 ENERCON E-82 0:00
WEA N14 WEA N14 ENERCON E-82 0:00
WEA N15 WEA N15 ENERCON E-82 0:00
WEA N16 WEA N16 ENERCON E-82 0:00
WEA N17 WEA N17 ENERCON E-82 3:06
WEA N18 WEA N18 VESTAS V112-3.3 0:00
WEA N19 WEA N19 VESTAS V112-3.3 0:00
WEA N20 WEA N20 Vestas V162-6.0 MW 68:26
WEA N21 WEA N21 Vestas V162-6.0 MW 121:46
WEA RO1 WEA RO1 ENERCON E-82 E2 6:38
WEA ROZ WEA R02 ENERCON E-82 E2 0:00
WEA RO3 WEA RO3 ENERCON E-82 E2 32:01
WEA RO4 WEA R04 ENERCON E-82 E2 0:00
WEA RO5 WEA RO5 ENERCON E-82 E2 0:00
WEA RO6 WEA R06 ENERCON E-82 E2 0:00
WEA RO7 WEA RO7 ENERCON E-82 E2 0:00
WEA RO8 WEA R08 ENERCON E-82 E2 0:00
WEA R09 WEA R09 ENERCON E-82 E2 0:00
WEA R10 WEA R10 ENERCON E-82 E2 0:00
WEA R11 WEA R11 ENERCON E-82 E2 0:00
WEA R12 WEA R12 ENERCON E-82 E2 0:00
WEA R13 WEA R13 ENERCON E-82 E2 0:00

Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
2wei oder mehr WEA beschattet werden kann.
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10.18 Schattenwurfkarte Gesamtbelastung, Stunden pro Jahr
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10.19 Schattenwurfkarte Gesamtbelastung, Stunden pro Jahr, Detailansicht
Borne
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10.20 Schattenwurfkarte Gesamtbelastung, Tage pro Jahr
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DNV

Schattenwurfkarte Gesamtbelastung, Minuten pro Tag
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10.22 Schattenwurfkarte Gesamtbelastung, Minuten pro Tag, Detailansicht
Borne
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10.23 Schattenwurfkalender, grafisch

Projekt: Lizenzierter Anwender:

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

DNV

Berechnet:

07.04.2022 15:17/3.5.576
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Projekt: Lizenzierter Anwender:

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b DNV
DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

Berechnet:
07.04.2022 15:17/3.5.576
SHADOW - Grafischer Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-Ost
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Projekt: Lizenzierter Anwender:

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b DNV
DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

Berechnet:
07.04.2022 15:17/3.5.576
SHADOW - Grafischer Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-Ost
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Projekt: Lizenzierter Anwender:
WEA Borne-Mitte

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog DNV

(0 48 56)901-0

Berechnet:

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung Borne-Mitte & Borne-Ost
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Projekt: Lizenzierter Anwender:

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b DNV
DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

Berechnet:
07.04.2022 15:17/3.5.576
SHADOW - Grafischer Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-Ost
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Projekt:

WEA Borne-Mitte

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog DNV
(0 48 56)901-0
Berechnet:
07.04.2022 15:17/3.5.576
SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung Borne-Mitte & Borne-Ost
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Projekt:

WEA Borne-Mitte

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog DNV
(0 48 56)901-0
Berechnet:
07.04.2022 15:17/3.5.576
SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung Borne-Mitte & Borne-Ost
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Projekt:

WEA Borne-Mitte

Lizenzierter Anwender:

Sommerdeich 14 b

GL Garrad Hassan Deutschland GmbH

DE-25709 Kaiser-Wilhelm-Koog DNV
(0 48 56)901-0
Berechnet:
07.04.2022 15:17/3.5.576
SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung Borne-Mitte & Borne-Ost
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VAEA 18/B115: WEA 18/B115 NEG MICON NM 72:1500C
B e 155117 e 19117 S MICON i 7215005

windPRO 3.5.576 by EMD Intemational A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV

WEA 04/BI27: WEA 04/B127 NEG MICON NM 82-1500
I =4 07i25: WA 07125 NEG MICON N 5211500
I 5 55105: WA S6RICS ENERCON E-6263 3000820101

oeoa2020035/8  WINAPRO .

Berichtsnr. 10205500-A-6-A
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DNV

Projekt: Lizenzierter Anvender:
WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog DNV
(0 48 56)901-0
Berechnet:
07.04.2022 15:17/3.5.576
SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung Borne-Mitte & Borne-Ost
10 49: 10 49 Siedlung 12, Eickendorf 10 50: 10 50 Plantagenw eg 1, Welsleben
2100 =] M 2100 P e b
20:00 i 20:00 3 7
19:00 19:00
18:00 = = i 18:003 — i
17:00 5 17.00 3
16:00 - — 16:00 f/ -
15:00 5 15:00
L 14002 o 14003
g 13.00 & 1300
12:005 12003
11:00 5 11:00 3
10:00 5 10002
09:005 09:003
08:00 o0e:003
07:00 2 _— | 07:003 o 1
06:00 - [ 06:00 [
Jan  Feb Mar Apr Mai  Jun  Jul  Aug Sep OKM Nov Dez Jan Jan  Feb Mar  Apr Mai Jun  Jul Aug  Sep OK Nov Dez Jan
Monat Monat
10 51: 1051 Bierw eg 13, Stemmern |0 52: 10 52 Siedlung 20, Bahrendorf
< ] = "]
21:003 L 21,003 -
20:00 2 il 20.00 3 it
19:00 19:00=
18:00 3 — 18:00 3 o
17:00 3 ] 1 17.00 3 ] 1
16:00 — 16:00 3 —
15:00 5 16:003
L 14003 L 1003
& 1300 & 1300
12:00 5 12,00
11:00 11003
10:00 3 10:00 3
09:00 09:00 3
08:00 - 08:00
07:00 = | 07.005 — |
06:00 5 [ 06:003 ™
%.m-lllllllll||rll|||||i||||l\|||||1|||4| OEUQ_ll\4|||||y|1|||yy|\|||1||||;|;|||||||
Jan Feb Mar Apr Mai  Jun  Ju  Aug Sep OM Nov Dez Jan Jan Feb Mar  Apr Mai  Jun  Ju  Aug  Sep OK  Nov Dez Jan
Monat Monat
|0 53: 10 53 Rapsblite 9a, Altenw eddingen 10 54: 10 54 Magdeburger Weg 40, Atzendorf
21:00 I 21:003 A
20004 2000
1900 I 19,003 | b
18:00 2 o T 18:003 o \\\
17:00 5 17:00 3
1600 1003
15:00 15:00 3
L 1400 L 14003
S 1300 3 & 1300
12005 12003
11:00 25 11,00 3
10:00 3 10:003
09:00 5 09:00 3
08005 08:00= B
07:00 = — ] 07.00= — |
06005 ™ 06:00 3 ™
Jan Feb Mar  Apr Mal  Jun  Jul  Aug Sep OM Nov Dez Jan Jan Feb Mar  Apr Mai  Jun  Ju  Aug Sep OK Nov Dsz Jan
Mot Monat
vea
windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk 08.04.2022 09:35 / 9 WII‘IdPRO .
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10.24 Schattenwurfkalender der 10 mit Richtwertiuberschreitung,

DNV

DNV

tabellarisch

Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anviender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

DNV

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 01 - IO 01 Altenweddinger Weg 18, Borne
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar
1]08:22 | 07:56
| 16:13 | 17:01
2]08:22 | 07:54
| 16:14 | 17:03
3] 08:22 | 07:52
| 16:15 | 17:04
4| 08:22 | 07:51
16:16 17:06
5| 08:22 07:49
16:17 17:08
6| 08:21 07:47
16:12 17:10
7] 08:21 | 07:46
| 16:20 | 17:12
80821 | 07:44
16:21 17:14
9| 08:20 07:42
16:23 17:16
10| 08:20 07:40
| 16:24 | 17:18
11]08:19 | 07:39
| 16:25 | 17:19
12| 08:18 07:37
16:27 17:21
13 | 08:18 07:35
16:28 17:23
14 08:17 07:33
| 16:30 | 17:25
15| 08:16 | 07:31
| 16:31 | 17:27
16| 08:15 07:29
16:33 17:29
17 | 08:14 07:27
16:35 17:31
18] 08:13 | 07:25
| 16:36 | 17:32
19| 08:12 | 07:23
| 16:38 | 17:34
20| 08:11 | 07:21
| 1640 | 17:36
21]08:10 | 07:19
| 16:41 | 17:38
22 | 08:02 | 07:17
| 16:43 | 17:40
23 | 08:08 | 07:15
| 16:45 | 17:42
24| 08:07 | 07:13
| 1646 | 17:43
25]08:05 | 07:11
| 16:48 | 17:45
26 | 08:04 | 07:09
| 16:50 | 17:47
27| 08:03 | 07:06
| 16:52 | 17:49
28| 08:01 | 07:04
| 16:54 | 17:51
29| 08:00 |
| 16:55 |
30]07:59 |
| 16:57 |
31| 07:57 |
|16:58 |
Sonnenscheinstunden | 259 | 277
|

astr.max.mogl.Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgend

Tag im Monat

| Marz

Py
25K
486

oo
oo @
558

O
h o O &0
[T
S

HEROBEEYREERNE

EEEEE R R

Daaa

138

Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.5.576 by EMD Intemational A/S, Tel. +45 69 16 48 50, www.emd-

Berichtsnr. 10205500-A-6-A

| April |Mai
| 06:51 | 05:47
| 19:47 | 20:38
| 06:49 | 05:45
| 19:48 | 20:3%
| 06:47 | 05:43
| 19:50 | 20:41
| 06:45 07:11 (WEA N21) | 05:41
19:52 6 07:17 (WEA N21) | 20:43
06:42 07:07 (WEA N21) | 05:39
19:53 14 07:21 (WEA N21) | 20:44
06:40 07:05 (WEA N21) | 05:37
13:55 17 07:22 (WEA N21) | 20:46
| 06:38 07:03 (WEA N21) | 05:35
|19:57 20 07:23 (WEA N21) | 20:47
| 06:35 07:02 (WEA N21) | 05:34
19:59 21 07:23 (WEA N21) | 20:49
06:33 07:01 (WEA N21) | 05:32
20:00 23 07:24 (WEA N21) | 20:51
07:05 (WEA 10/B047) | 06:31 07:01 (WEA N21) | 05:30
1 07:06 (WEA 10/B047) | 20:02 23 07:24 (WEA N21) | 20:52
07:03 (WEA 10/B047) | 06:29 07:01 (WEA N21) | 05:28
2 07:05 (WEA 10/B047) | 20:04 23 07:24 (WEA N21) | 20:54
06:26 06:59 (WEA N21) | 05:27
20:05 24 07:23 (WEA N21) | 20:56
06:24 07:00 (WEA N21) | 05:25
20:07 23 07:23 (WEA N21) | 20:57
06:22 07:00 (WEA N21) | 05:24
|20:08 22 07:22 (WEA N21) | 20:59
| 05:20 07:00 (WEA N21) | 05:22
|20:10 22 07:22 (WEA N21) | 21:00
05:18 07:01 (WEA N21) | 05:21
2012 20 07:21 (WEA N21) | 21:02
06:15 07:02 (WEA N21) | 05:19
20:14 18 07:20 (WEA N21) | 21:03
| 06:13 07:02 (WEA N21) | 05:18
| 20:16 15 07:17 (WEA N21) | 21:05
| 06:11 07:04 (WEA N21) | 05:16
| 20:17 10 07:14 (WEA N21) | 21:06
| 06:09 | 05:15
| 20:19 | 21:08
| 06:07 | 05:13
| 20:21 | 21:09
| 06:05 | 05:12
| 20:22 | 21:11
| 06:03 | 05:11
| 20:24 | 21:12
| 06:01 | 05:10
| 20:26 | 21:13
| 05:59 06:33 (WEA NO6) | 05:08
| 20:27 8 06:41 (WEA NO6) | 21:15
| 05:56 06:31 (WEA NO6) | 05:07
|20:29 12 06:43 (WEA NOG) | 21:16
| 05:54 06:30 (WEA NOG) | 05:06
]20:31 13 06:43 (WEA NOG) | 21:17
| 05:52 06:30 (WEA NO6) | 05:05
]20:33 15 06:45 (WEA NOE) | 21:19
| 05:50 06:29 (WEA NO6) | 05:04
| 20:3¢ 16 06:45 (WEA NOG) | 21:20
| 05:49 06:14 (WEA 02/B033) | 05:03
|20:3 19 06:45 (WEA NO6) | 21:21
| | 05:02
| | 21:22
| 416 | 485

3 | 384 |
Matrix dergegel

Minuten mit Schatten

Zeitpunkt (S5:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

www.dnv.com

onal.com,

23

26

26

25

23

20

383

| Juni

06:11 (WEA 02/B033) | 05:01

06:44 (WEA NOG) | 21:23
06:08 (WEA 02/BO33) | 05:00

06:44 (WEA NOG) | 21:25
06:08 (WEA 02/B033) | 05:00

06:43 (WEA NOE) | 21:26
06:09 (WEA 02/BO33) | 04:59

06:43 (WEA NOG) | 21:27
06:08 (WEA 02/8033) | 04:58

06:41 (WEA NOG) | 21:28
06:08 (WEA 02/BO33) | 04:58

06:39 (WEA NOG) | 21:2%
06:08 (WEA 02/B033) | 04:57
06:20 (WEA 02/B033) | 21:30
06:09 (WEA 02/B0O33) | 04:56
06:20 (WEA 02/B033) | 21:30
06:09 (WEA 02/8033) | 04:56
06:19 (WEA 02/B033) | 21:31
06:11 (WEA 02/B033) | 04:55
06:18 (WEA 02/B033) | 21:32
| 04:55
2133
04:55

06:01 (WEA NOS)
06:06 (WEA NOS)
06:00 (WEA NOS)
06:09 (WEA NOS)
05:58 (WEA NO5)
06:09 (WEA NOS)
05:58 (WEA NO3)
06:10 (WEA NOS)
05:56 (WEA NOS)
06:10 (WEA NOS) | 21:36
05:56 (WEA NOS) | 04:

06:11 (WEA NOS) | 21:37
05:56 (WEA NOS) | 04:54
06:11 (WEA NOS) | 21:37
05:57 (WEA NOS) | 04:54
06:12 (WEA NOS) | 21:37
05:56 (WEA NOS) | 04:54
06:11 (WEA NOS) | 21:38
05:56 (WEA NOS) | 04:54
06:11 (WEA NOS) | 21:38
05:57 (WEA NOS) | 04:55
06:11 (WEA NOS) | 21:38
05:57 (WEA NO5) | 04:55
06:11 (WEA NOS) | 21:38
05:58 (WEA NOS) | 04:55
06:10 (WEA NOS) | 21:38
05:59 (WEA NOS) | 04:56
06:10 (WEA NOS) | 21:38
05:59 (WEA NOS) | 04:56
06:09 (WEA NOS) | 21:38
06:00 (WEA NOS) | 04:56
06:08 (WEA NOS5) | 21:38
06:02 (WEA NOS) | 04:57
06:07 (WEA NOS) | 21:38

MEN
i in s
]

(Sommerzeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

05:34 (WEA RO1)
05:39 (WEA RO1)
05:34 (WEA RO1)
05:40 (WEA RO1)
05:33 (WEA RO1}
05:41 (WEA RO1)
05:33 (WEA RO1)
05:42 (WEA RO1)
05:32 (WEA RO1)
05:42 (WEA RO1)
05:32 (WEA RO1)
05:43 (WEA RO1)
05:32 (WEA RO1)
05:43 (WEA RO1)
05:33 (WEA RO1}
05:44 (WEA RO1)
05:32 (WEA RO1)
05144 (WEA RO1)
05:32 (WEA RO1)
05:44 (WEA RO1)
05:32 (WEA ROL)
05:44 (WEA RO1)
05:32 (WEA RO1)
05:45 (WEA RO1)
05:33 (WEA RO1)
05:45 (WEA RO1)
05:33 (WEA RO1)
05:45 (WEA RO1)
05:33 (WEA RO}
05:45 (WEA RO1)
05:33 (WEA RO1)
05:46 (WEA RO1)
05:34 (WEA RO1)
05:47 (WEA RO}
05:34 (WEA RO}
05:47 (WEA RO1)
05:34 (WEA RO1)
05:46 (WEA RO1)
05:34 (WEA RO1)
05:46 (WEA RO1)
05:35 (WEA RO1)
05:47 (WEA RO1}
05:35 (WEA RO1)
05:47 (WEA RO1)
05:35 (WEA RO1)
05:48 (WEA RO1}
05:35 (WEA RO1)
05:47 (WEA RO1)
05:36 (WEA RO1)
05:48 (WEA RO}
05:36 (WEA RO1)
05:47 (WEA RO1)

woszozoss/1  WINAPRO a
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DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender
Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 01 - IO 01 Altenweddinger Weg 18, Borne
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint téglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Juli

1| 04:58
2137 11

2 | 04:59
|21:37 11

3| 05:00
| 21:37 10

4 | 05:00
| 21:36 El

5 | 05:01
| 21:36 8

6| 05:02
| 21:35 7

7| 05:03
| 21:35 5

8 | 05:04
| 21:34 2

9| 05:05

| 21:33

10 | 05:06

| 21:33

11 | 05:07

| 21:32

12 | 05:08

| 21:31

13 | 05:09

| 21:30

14 | 05:10
| 21:29 3

15 | 05:11
| 21:28 7

16 | 05:12
| 21:27 9

17 | 05:14
|21:26 11

18 | 05:15
|21:25 12

19 | 05:16
|21:24 13

20 | 05:18
|21:23 13

21| 05:19
|21:22 14

22 | 05:20
| 21:20 14

23| 05:22
| 21:19 15

24| 05:23
| 21:18 15

25 | 05:24
| 21:16 15

26 | 05:26
|21:15 14

27 | 05:27
| 21:13 13

28 | 05:29
| 21:12 12

29 | 05:30
| 21:10 10

301 05:32
| 21:09 7

3105:33
| 21:07 2

Sonnenscheinstunden | 502
astr.max.mégl.Beschattung | 262

| August
05:37 (WEA RO1) | 05:35
05:48 (WEA R01) | 21:06
05:37 (WEA RO1) | 05:36
05:48 (WEA RO1) | 21:04
05:37 (WEA RO1) | 05:38
05:47 (WEA RO1) | 21:02
05:38 (WEA RO1) | 05:39
05:47 (WEARO1) | 21:01

05:39 (WEA RO1) | 05:41
05:47 (WEA RO1) | 20:59
05:40 (WEA RO1) | 05:42
05:47 (WEA RO1) | 20:57
05:41 (WEA RO1) | 05:44
05:46 (WEA RO1) | 20:55
05:42 (WEA RO1) | 05:46
05:44 (WEA RO1) | 20:53
| 05:47
| 20:51
| 05:49
| 20:50
| 05:50
| 20:48
| 05:52
| 20:46
| 05:54
| 20:44
06:11 (WEA NO5) | 05:55
06:14 (WEA NOS) | 20:42
06:00 (WEA NOS) | 05:57
06:16 (WEA NOS) | 20:40
06:09 (WEA NOS) | 05:58
06:18 (WEA NOS) | 20:38
06:08 (WEA NOS) | 06:00
06:19 (WEA NOS) | 20:36
06:08 (WEA NOS) | 06:02
06:20 (WEA NOS) | 20:34
06:07 (WEA NOS) | 06:03
06:20 (WEA NOS) | 20:32

06:07 (WEA NOS) | 06:05
06:20 (WEA NO5) | 20:30
06:07 (WEA NOS) | 06:07
06:21 (WEA NOS) | 20:28
06:07 (WEA NOS) | 06:08
06:21 (WEA NOS) | 20:25
06:06 (WEA NOS) | 06:10
06:21 (WEA NOS) | 20:23
06:07 (WEA NOS) | 06:11
06:22 (WEA NOS) | 20:21
06:07 (WEA NOS) | 06:13
06:22 (WEA NO5) | 20:19
06:07 (WEA NOS) | 06:15
06:21 (WEA NOS) | 20:17
06:08 (WEA NOS) | 06:16
06:21 (WEA NOS) | 20:15
06:08 (WEA NOS) | 06:18
06:20 (WEA NOS) | 20:12
06:09 (WEA NOS) | 06:20
06:19 (WEA NOS) | 20:10
06:11 (WEA NOS) | 06:21
06:18 (WEA NOS) | 20:08
06:13 (WEA NOS) | 06:23
06:15 (WEA NOS) | 20:06

| 454

|

20

22

22

24

24

423

Lizenzierter Anveender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

| September

| 06:25
| 20:03
06:22 (WEA 02/B033) | 06:26
06:26 (WEA 02/B033) | 20:01
06:20 (WEA 02/B033) | 06:28
06:28 (WEA 02/B033) | 19:59
06:19 (WEA 02/B033) | 06:29
06:29 (WEA 02/B033) | 19:57
06:18 (WEA 02/B033) | 06:31
06:30 (WEA 02/B033) | 19:54
06:18 (WEA 02/B033) | 06:33
06:30 (WEA 02/B033) | 19:52
06:17 (WEA 02/BO33) | 06:34
06:49 (WEA NO6) | 19:50
06:18 (WEA 02/B033) | 06:36
06:51 (WEA NOG) | 19:48
06:17 (WEA 02/B033) | 06:38
06:52 (WEA NO6) | 19:45
06:18 (WEA 02/B033) | 06:32
06:53 (WEA NOG) | 19:43
06:18 (WEA 02/B033) | 06:41
06:52 (WEA NO6) | 19:41
06:20 (WEA 02/B033) | 06:42
06:53 (WEA NO6) | 19:38
06:37 (WEA NO6) | 06:44
06:52 (WEA NO6) | 19:36
06:37 (WEA NOG) | 06:46
06:52 (WEA NO6) | 19:34
06:37 (WEA NOG) | 06:47
06:51 (WEA NO6) | 19:31
06:38 (WEA NO6) | 06:49
06:51 (WEA NOG) | 19:20
06:38 (WEA NOG) | 06:51
06:49 (WEA NOG) | 19:27
06:40 (WEA NO6) | 06:52
06:47 (WEA NO6) | 19:24

| 06:54

57

0 aw
e
[TR-AN)

7:00
9:13
07:08 (WEA N21) | 07:02
07:18 (WEA N21) | 19:10
07:06 (WEA N21) | 07:04
07:21 (WEA N21) | 19:08
07:03 (WEA N21) | 07:05
07:21 (WEA N21) | 19:06
07:03 (WEA N21) | 07:07
07:23 (WEA N21) | 19:03
07:01 (WEA N21) | 07:09
07:23 (WEA N21) | 19:01
07:01 (WEA N21) | 07:10
07:23 (WEA N21) | 18:59
07:00 (WEA N21) | 07:12
07:24 (WEA N21) | 18:56
06:59 (WEA N21) |
07:23 (WEA N21) |

| 381

|

~F O ORORO

23

23

21

20

148

|Cktober

07:00 (WEA N21) | 07:14
07:23 (WEA N21) | 18:54
08:50 (WEA N21) | 07:15
07:22 (WEA N21) | 18:52
06:50 (WEA N21) | 07:17
07:22 (WEA N21) | 18:49
06:50 (WEA N21) | 07:19
07:20 (WEA N21) | 18:47
07:00 (WEA N21) | 07:20
07:20 (WEA N21) | 18:45
07:00 (WEA N21) | 07:22
07:17 (WEA N21) | 18:42
07:02 (WEA N21) | 07:24
07:16 (WEA N21) | 18:40
07:06 (WEA N21) | 07:25
07:13 (WEA N21) | 18:38

| 07:27

DNV

|Novembex Dezember

| 07:07

| 16:48

| 07:09

| 16:46

07:42 (WEA 10/B047) | 07:11

2 07:44 (WEA 10/BO47) | 16:44
07:13

| 16:42
| 07:15
| 16:41
| 07:16
| 16:39
| 0718
| 16:37
| 07:20

H OO
Ao
P e
abNb®

595
B
w oo B

| 07:49
| 16:12
| 07:51
| 16:11
| 07:52
| 16:11
| 07:54
| 16:10
| 07:56
| 16:09
| 07:57
| 16:08

L5
a
@

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

Tag im Monat

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV -

Berichtsnr. 10205500-A-6-A -

www.dnv.com

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

cooocogoou
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cooooo
wEnESE

[ y=]
ow

NMNENONOVONONSNINNICFA-OONOUVNODLADIENDWNWUNWOWWMWE AL WRNW—

R g e g e e i
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DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 02 - IO 02 Altenweddinger Weg 16, Borne
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

Sonnenscheinstunden |
astr.max.mégl.Beschattung |

| Februar

SUS9SSNS9SS
S R
[ ¥

O ORORORO RO
el

277

| Mérz

| 07:02
| 17:52
| 07:00
| 17:54
| 06:58
| 17:56
| 06:56
| 17:58
| 06:53
| 18:00
| 06:51
| 18:01
| 06:43
| 18:03
| 06:47
| 18:05
| 06:44
| 18:07
| 06:42
| 18:08
| 06:40
| 18:10
] 06:38
| 18:12
] 06:35
| 18:14
| 06:33
| 18:16
| 06:31
| 18:17
| 06:28
| 18:19
| 06:26
| 18:21
| 06:24
| 18:23
| 06:22
| 18:24
| 06:19
| 18:26
| 06:17
| 18:28
| 06:15
| 18:29
| 06:12
| 18:31
| 06:10
| 18:33
| 06:08
| 18:35
| 06:05
| 18:36
| 06:03
| 18:38
| 06:01
| 18:40
| 06:58
| 19:41
| 06:56
| 19:43
| 06:54
| 19:45
| 367
|

| April

| 06:51
| 19:47
| 06:49
| 19:48
| 06:47
| 19:50
| 06:45
| 19:52
| 06:42
| 19:53
| 06:40
| 19:55
| 06:38
| 19:57
| 06:35
| 19:50
| 06:33
| 20:00
07:05 (WEA 10/B047) | 06:31
07:07 (WEA 10/B047) | 20:02
07:03 (WEA 10/BO047) | 06:29
07:05 (WEA 10/B047) | 20:04
| 06:26
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o
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370

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

| Mai

| 05:47

1 20:38

| 05:45

1 20:39

| 05:43

| 20:41

| 05:41

| 20:43
07:00 (WEA N21) | 05:39
07:17 (WEA N21) | 20:44
07:06 (WEA N21) | 05:37
07:20 (WEA N21) | 20:46
07:03 (WEA N21) | 05:35
07:21 (WEA N21) | 20:47
07:02 (WEA N21) | 05:34
07:22 (WEA N21) | 20:49
07:01 (WEA N21) | 05:32
07:23 (WEA N21) | 20:51
07:00 (WEA N21) | 05:30
07:23 (WEA N21) | 20:52
07:00 (WEA N21) | 05:28
07:23 (WEA N21) | 20:54
06:58 (WEA N21) | 05:27
07:23 (WEA N21) | 20:56
06:58 (WEA N21) | 05:25
07:22 (WEA N21) | 20:57
06:58 (WEA N21) | 05:24
07:22 (WEA N21) | 20:59
06:58 (WEA N21) | 05:22
07:22 (WEA N21) | 21:00
06:59 (WEA N21) | 05:21
07:21 (WEA N21) | 21:02
06:59 (WEA N21) | 05:19
07:20 (WEA N21) | 21:03
06:59 (WEA N21) | 05:18
07:18 (WEA N21) | 21:05
07:00 (WEA N21) | 05:16
07:16 (WEA N21) | 21:06
07:02 (WEA N21) | 05:15
07:14 (WEA N21) | 21:08
07:05 (WEA N21) | 05:13
07:10 (WEA N21) | 21:09

] 05:12

06:30 (WEA NO6) | 05:06
06:39 (WEA NO8) | 21:17
06:29 (WEA NO6) | 05:05
06:41 (WEA NO6) | 21:19
06:28 (WEA NO6) | 05:04
06:42 (WEA NO6) | 21:20
06:27 (WEA NO6) | 03:03
06:42 (WEA NO6) | 21:21
| 05:02
|21:22
| 485
|

26

26

25

23

| Juni

06:26 (WEA NOS) | 05:01
06:42 (WEA NO6) | 21:23
06:26 (WEA NOS) | 05:00
06:42 (WEA NO6) | 21:25
06:08 (WEA 02/B033) | 05:00
06:42 (WEA NO6) | 21:26
06:07 (WEA 02/B033) | 04:59
06:42 (WEA NO6) | 21:27
06:05 (WEA 02/B033) | 04:58
06:41 (WEA NO6) | 21:28
06:04 (WEA 02/BO33) | 04:58
06:40 (WEA NOS6) | 21:29
06:03 (WEA 02/BO33) | 04:57
06:39 (WEA NO6) | 21:30
06:03 (WEA 02/BO33) | 04:56
06:38 (WEA NO6) | 21:30
06:03 (WEA 02/BO33) | 04:56
06:35 (WEA NO6) | 21:31
06:04 (WEA 02/B033) | 04:55
06:17 (WEA 02/B033) | 21:32
06:04 (WEA 02/BO33) | 04:55
06:16 (WEA 02/B033) | 21:33
06:05 (WEA 02/BO33) | 04:55
06:16 (WEA 02/B033) | 21:34
06:05 (WEA 02/BO33) | 04:54
06:14 (WEA 02/B033) | 21:34
06:07 (WEA 02/BO33) | 04:54
06:14 (WEA 02/B033) | 21:35
| 04:54
| 21:35
05:58 (WEA NOS) | 04:54
06:04 (WEA NOS) | 21:36
05:55 (WEA NOS) | 04:54
06:05 (WEA NOS) | 21:36
05:55 (WEA NOS) | 04:54
06:06 (WEA NOS) | 21:37
05:54 (WEA NOS) | 04:54
06:07 (WEA NOS) | 21:37
05:54 (WEA NOS5) | 04:54
06:08 (WEA NOS) | 21:37
05:53 (WEA NOS) | 04:54
06:07 (WEA NOS) | 21:38
05:53 (WEA NOS) | 04:54
06:08 (WEA NOS) | 21:38
05:53 (WEA NOS) | 04:54
06:08 (WEA NOS) | 21:38
05:53 (WEA NOS) | 04:55
06:08 (WEA NOS) | 21:38
05:53 (WEA NOS) | 04:55
06:08 (WEA NOS) | 21:38
05:54 (WEA NOS) | 04:56
06:08 (WEA NOS5) | 21:38
05:54 (WEA NOS) | 04:56
06:08 (WEA NOS) | 21:38
05:54 (WEA NOS) | 04:56
06:08 (WEA NOS) | 21:38
05:54 (WEA NOS) | 04:57
06:08 (WEA NOS) | 21:38
05:55 (WEA NOS) | 04:58
06:07 (WEA NOS) | 21:38

05:56 (WEA NOS) |

06:08 (WEA NO5) |
| 499

I

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

Tag im Monat

Sonnenaufgang  (55:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

Zeitpunkt (5S:MM) Schattenende

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV - Berichtsnr. 10205500-A-6-A

- www.dnv.com

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

10

164

DNV

05:57 (WEA N0S)
06:07 (WEA NOS)
05:57 (WEA N0S)
06:06 (WEA NOS)
05:58 (WEA N0S)
06:05 (WEA N0S)
06:00 (WEA NOS)
06:04 (WEA N0S)

05:33 (WEA RO1)
05:36 (WEA RO1)
05:32 (WEA RO1)
05:36 (WEA RO1)
05:32 (WEA RO1)
05:37 (WEA RO1)
05:31 (WEA RO1)
05:38 (WEA RO1)
05:31 (WEA RO1)
05:39 (WEA RO1)
05:31 (WEA RO1)
05:39 (WEA RO1)
05:31 (WEA RO1)
05:39 (WEA RO1)
05:31 (WEA RO1)
0540 (WEA RO1)
05:31 (WEA RO1)
0540 (WEA RO1)

05:32 (WEA RO1)
05:41 (WEA RO1)
05:32 (WEA RO1)
05:41 (WEA RO1)
05:32 (WEA RO1)
05:40 (WEA RO1)
05:33 (WEA RO1)
05:41 (WEA RO1)
05:33 (WEA RO1)
05:41 (WEA RO1)
05:34 (WEA RO1)
05:41 (WEA RO1)
05:35 (WEA RO1)
05:41 (WEA RO1)
05:36 (WEA RO1)
05:41 (WEA RO1)
05:36 (WEA RO1)
05:40 (WEA RO1)

osoaz02093e/3  WINAPRO w

Seite 56/89



DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 02 - IO 02 Altenweddinger Weg 16, Borne
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1Juli

1] 04:58
| 21:37
2] 04:59
| 21:37
3| 05:00
| 21:37
4 | 05:00
| 21:36
5| 05:01
| 21:36
6| 05:02
21:35
7] 05:03
21:35
8] 05:04
2134
9] 05:05
21:33
10 | 05:06
21:33
11 | 05:07
2132
12 | 05:08
21:31
13 | 05:09
21:30
14 | 05:10
| 21:29
15 | 05:11
| 21:28
16 | 05:12
| 21:27
17 | 05:14

Sonnenscheinstunden | 502
astr.max.modgl.Beschattung |

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

Tag im Monat

10

263

06:08 (WEA NOS)
06:09 (WEA NOS)
06:06 (WEA NOS)
06:12 (WEA NOS)
06:05 (WEA NOS)
06:13 (WEA NOS)
06:04 (WEA NOS)
06:14 (WEA NOS)
06:04 (WEA NOS)
06:15 (WEA NOS)
06:04 (WEA NOS)
06:15 (WEA NOS)
06:03 (WEA NOS)

06:03 (WEA NOS) | 05:58
06:18 (WEA NOS) | 20:38

06:03 (WEA NOS) | 06:02
06:18 (WEA NOS) | 20:34
06:03 (WEA NOS) | 06:03
06:18 (WEA NOS) | 20:32
06:03 (WEA NOS) | 06:05
06:18 (WEA NOS) | 20:30
06:03 (WEA NOS) | 06:07
06:19 (WEA NOS) | 20:28
06:03 (WEA NOS) | 06:08
06:18 (WEA NOS) | 20:25
06:04 (WEA NOS) | 06:10
06:18 (WEA NOS) | 20:23
06:05 (WEA NOS) | 06:11
06:18 (WEA NOS) | 20:21
06:05 (WEA NOS) | 06:13
(WEA NOS) | 20:19
(WEA NOS) | 06:15
(WEA NOS) | 20:17

06
06:13 (WEA NOS) | 20:12
06:18 (WEA 02/B033) | 06:20
06:22 (WEA 02/B033) | 20:10
06:17 (WEA 02/B033) | 06:21
06:25 (WEA 02/B033) | 20:08
06:15 (WEA 02/B033) | 06:23
06:25 (WEA 02/B033) | 20:06
| 454
|

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

21
23
26
26

25

21
23
24
24
24
24

471

Minuten mit Schatten

Lizenzierter Anveender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

|September

06:15 (WEA 02/8033) | 06:25
06:27 (WEA 02/B033) | 20:03
06:14 (WEA 02/B033) | 06:26
06:27 (WEA 02/B033) | 20:01
06:13 (WEA 02/B033) | 06:28
06:26 (WEA 02/B033) | 19:59
06:13 (WEA 02/8033) | 06:29
06:47 (WEA NO6) | 19:57
06:13 (WEA 02/B033) | 06:31
06:48 (WEA NOG) | 19:54
06:14 (WEA 02/8033) | 06:33
06:50 (WEA NO6) | 19:52
06:14 (WEA 02/B033) | 06:34
06:50 (WEA NO6) | 19:50
06:15 (WEA 02/B033) | 06:36
06:51 (WEA NOG) | 19:48
06:16 (WEA 02/B033) | 06:38
06:51 (WEA NOG) | 19:45
06:35 (WEA NO6) | 06:39
06:51 (WEA NOG) | 19:43
06:39 (WEA NO6) | 06:41
06:50 (WEA NOG) | 19:41
06:35 (WEA NO6) | 06:42
06:51 (WEA NO6) | 19:38
06:35 (WEA NOG) | 06:
06:49 (WEA NO6) | 19:36
06:36 (WEA NOG) | 06:46
06:49 (WEA NOG) | 19:34
06:36 (WEA NOG) | 06:47
06:47 (WEA NOG) | 19:31
06:38 (WEA NOG) | 06:49
06:46 (WEA NOG) | 19:29
| 06:51
| 19:27
| 06:52
| 19:24
| 06:54
| 19:22
| 06:55
| 19:20
| 06:57
| 19:17
07:09 (WEA N21) | 06:59
07:16 (WEA N21) | 19:15
07:06 (WEA N21) | 07:00
07:19 (WEA N21) | 19:13
07:04 (WEA N21) | 07:02
07:20 (WEA N21) | 19:10
07:03 (WEA N21) | 07:04
07:22 (WEA N21) | 19:08
07:01 (WEA N21) | 07:05
07:22 (WEA N21) | 19:06
07:00 (WEA N21) | 07:07
07:23 (WEA N21) | 19:03
06:59 (WEA N21) | 07:09
07:23 (WEA N21) | 19:01
06:59 (WEA N21) | 07:10
07:23 (WEA N21) | 18:59
06:59 (WEA N21) | 07:12
07:23 (WEA N21) | 18:56
06:58 (WEA N21) |
07:22 (WEA N21) |
| 381
|

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

24

129

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV -

Berichtsnr. 10205500-A-6-A -

www.dnv.com

| Cktober

06:58 (WEA N21) | 07:14
07:22 (WEA N21) | 18:54
06:58 (WEA N21) | 07:15
07:21 (WEA N21) | 18:52
06:59 (WEA N21) | 07:17
07:21 (WEA N21) | 18:49
06:59 (WEA N21) | 07:19
07:19 (WEA N21) | 18:47
07:00 (WEA N21) | 07:20
07:18 (WEA N21} | 18:45
07:01 (WEA N21) | 07:22
07:15 (WEA N21) | 18:42
07:04 (WEA N21) | 07:24
07:12 (WEA N21) | 18:40
07:25
18:38
07:27
18:36
07:29
18:33
07:30
18:31

DNV

| Novembeil Dezember

| 07:07

| 16:48
07:41 (WEA 10/B047) | 07:09
07:42 (WEA 10/B047) | 16:46
07:42 (WEA 10/B047) | 07:11
07:44 (WEA 10/B047) | 16:44
07:44 (WEA 10/B047) | 07:13
07:45 (WEA 10/B047) | 16:42

| 07:15

| 16:41

| 07:16
16:39
07:18
16:37
07:20
16:35
07:22
16:34
07:24
16:32
07:25
16:31
07:27
16:29
| 07:29
| 16:27
| 07:31
| 16:26
| 07:32
| 16:25
| 07:34
| 16:23
| 07:36
| 16:22
| 07:38
| 16:20
| 07:39
| 16:19
| 07:41
| 16:18
| 07:43
| 16:17
| 07:44
| 16:16
| 07:46
| 16:14
| 07:48
| 16:13
| 07:49
| 16:12
| 07:51

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

| 07:58
| 16:07
| 08:00
| 16:07
| 08:01
| 16:06
| 08:03
| 16:05
| 08:04
| 16:05
| 08:05
| 16:04
| 08:07
| 16:04
| 08:08
| 16:04
| 08:09
| 16:03
| 08:10
| 16:03
| 08:11
| 16:03
| 08:12
| 16:03
| 08:13
| 16:03
| 08:14
| 16:03
| 08:15
| 16:03
| 08:16
| 16:03
| 08:17
| 16:03
| 08:17
| 16:03
| 08:18
| 16:04
| 08:19
| 16:04
| 08:19
| 16:05
| 08:20
| 16:05
| 08:20
| 16:06
| 08:21
| 16:06
| 08:21
| 16:07
| 08:22
| 16:07
| 08:22
| 16:08
| 08:22
| 16:09
| 08:22
| 16:10
| 08:22
| 16:11
| 08:22
| 16:12
| 244
|
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Projekt:

WEA Borne-Mitte

DNV

SHADOW - Kalender
Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: 10 03 - IO 03 Altenweddinger Weg, Borne (Grenze WA)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint téglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

10

1

-

12

13

14

15

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
astr.max.mégl.Beschattung

|Januar |Februar

08:22 07:56
16:13 17:01
08:22 07:54
16:14 17:03
08:22 07:52
16:15 17:04
08:22 07:51
16:16 17:08
08:22 07:49
16:17 17:08
08:21 07:47
16:19 17:10
08:21 07:46
16:20 17:12
08:21 07:44
16:21 17:14
08:20 07:42
16:23 17:16
08:20 07:40
16:24 17:18
08:19 07:39
16:25 17:19
08:18 07:37
16:27 17:21
08:18 07:35
16:28 17:23
08:17 07:33
16:30 17:25
08:16 07:31
16:31 17:27
08:15 07:29
16:33 17:29
08:14 07:27
16:35 17:31
08:13 07:25
16:36 17:32
08:12 07:23
16:38 17:34
08:11 07:21
16:40 17:36
08:10 07:19
16:41 17:38
08:09 07:17
16:43 17:40
08:08 07:15
16:45 17:42
08:07 07:13
16:46 17:43
08:05 07:11
16:48 17:45
08:04 07:09
16:50 17:47
08:03 07:06
16:52 17:49
08:01 07:04
16:54 17:51
08:00
16:55
07:58
16:57
07:57
16:59

259 277

23

07:32 (WEA N20)
07:35 (WEA N20)
(WEAN20)
(WEA N20)
:28 (WEA H20)
7:40 (WEA N20)

| Marz

07:02
17:52
07:00
17:54
06:58
17:56
06:56
17:58

B

07:26 (WEA N20)
07:41 (WEA N20)
07:23 (WEA N20)
07:41 (WEA N20)
07:23 (WEA N20)
07:41 (WEA N20)
07:23 (WEA N20)
07:41 (WEA N20)
07:23 (WEA N20)
07:41 (WEA N20)
07:22 (WEA N20)
07:40 (WEA N20)
07:23 (WEA N20)
07:39 (WEA N20)
07:25 (WEA N20)
07:38 (WEA N20)
07:26 (WEA N20)
07:34 (WEA N20)

06:56 (WEA 10/8047)
06:58 (WEA 10/8047)
06:53 (WEA 10/8047)
06:57 (WEA 10/8047)
06:52 (WEA 10/8047)
06:54 (WEA 10/B047)

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

06:55 (WEA N21)
07:02 (WEA N21)
06:51 (WEA N21)
07:05 (WEA N21)
06:49 (WEA N21)
07:07 (WEA N21)
06:48 (WEA N21)
07:08 (WEA N21)
06:47 (WEA N21)
07:09 (WEA N21)
06:46 (WEA N21)
07:10 (WEA N21)
06:44 (WEA N21)
07:09 (WEA N21)
06:44 (WEA N21)
07:09 (WEA N21)
06:43 (WEA N21)
07:09 (WEA N21)
06:43 (WEA N21)
07:09 (WEA N21)
06:43 (WEA N21)
07:08 (WEA N21)
06:43 (WEA N21)
07:08 (WEA N21)
06:43 (WEA N21)
07:07 (WEA N21)
06:44 (WEA N21)
07:07 (WEA N21)
06:26 (WEA R03)
07:05 (WEA N21)
06:23 (WEA R03)
07:04 (WEAN21)
06:22 (WEA R03)
07:02 (WEA N21)
06:22 (WEA R03)
07:01 (WEA N21)
06:21 (WEA R03)
06:58 (WEA N21)

21

21

21

20

06:21 (WEA R03)
06:33 (WEA RO3)
06:21 (WEA RO3)
06:33 (WEA RO3)
06:21 (WEA RO3)
06:32 (WEA RO3)
06:22 (WEA RO3)
06:32 (WEA RO3)
06:23 (WEA RO3)
06:30 (WEA RO3)

06:12 (WEA NO6;
06:17 (WEA NO6
06:10 (WEA MO6]
06:20 (WEA NOG;
06:09 (WEA NO6;
06:21 (WEA MO6’
06:08 (WEA MO}
06:22 (WEA NO6;
06:07 (WEA MO6
06:22 (WEA MO6]
06:07 (WEA NO6,
06:23 (WEA NO6,
06:06 (WEA MO6’
06:23 (WEA NOG;
06:06 (WEA NO6;
06:23 (WEA MOB
06:05 (WEA MO6]
06:23 (WEA NO6,
06:06 (WEA NO6,
06:23 (WEA MO6’
06:06 (WEA NOG;
06:23 (WEA NO6;
06:07 (WEA MOB;
06:23 (WEA NOG)
05:06 (WEA NOB)
06:22 (WEA NO6,
06:07 (WEA MO6!
06:22 (WEA NOG;

05:40 (WEA 02/BO33
06:22 (WEA MO6;

05:39 (WEA 02/BO33;
06:21 (WEA NOG;

05:38 (WEA 02/BO33;
06:20 (WEA MO6|

05:38 (WEA 02/BO33!
06:19 (WEA NO6

05:37 (WEA 02/BO33;
06:17 (WEA NOG;

05:37 (WEA 02/BO33!

0.

05:51 (WEA 02/B0O33)
05:37 (WEA 02/BO33)
05:52 (WEA 02/BO33)

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

Tag im Monat

Sonnenaufgang  (55:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV

Berichtsnr. 10205500-A-6-A

- www.dnv.com

Zeitpunkt (5S:MM) Schattenende

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

15

15

15

14

14

13

14

14

15

14

14

14

15

14

14

14

15

15

15

15

15

15

15

15

15

15

14

14

14

14

434

DNV

05:37 (WEA 02/BO33)
05:52 (WEA 02/BO33)
05:37 (WEA 02/BO33)
05:52 (WEA 02/BO33)
05:37 (WEA 02/BO33)
05:52 (WEA 02/B033)
05:38 (WEA 02/BO33)
05:52 (WEA 02/B0O33)
05:38 (WEA 02/BO33)
05:52 (WEA 02/B0O33)
05:39 (WEA NOS)
05:52 (WEA 02/BO33)
05:36 (WEA NOS)
05:52 (WEA 02/BO33)
05:38 (WEA NO5)
05:52 (WEA 02/B033)
05:37 (WEA NOS)
05:52 (WEA 02/B0O33)
05:35 (WEA NOS)
05:52 (WEA 02/B033)
05:38 (WEA NOS)
05:52 (WEA 02/B0O33)
05:35 (WEA NOS)
05:52 (WEA NOS)
05:37 (WEA NO5)
05:52 (WEA 02/BO33)
05:38 (WEA NOS)
05:52 (WEA NO5)
05:35 (WEA NO5)
05:52 (WEA NOS)
05:38 (WEA NOS)
05:52 (WEA NO5)
05:35 (WEA NOS)
05:53 (WEA NOS)
05:38 (WEA NOS)
05:53 (WEA NO5)
05:35 (WEA NOS)
05:53 (WEA NOS)
05:38 (WEA NO5)
05:53 (WEA NO5)
05:32 (WEA NOS)
05:54 (WEA NO5)
05:39 (WEA NO5)
05:54 (WEA NO5)
05:39 (WEA NOS)
05:54 (WEA NO5)
05:39 (WEA NO5)
05:54 (WEA NOS)
05:40 (WEA NO5)
05:55 (WEA NO5)
05:40 (WEA NO5)
05:55 (WEA NOS)
05:41 (WEA NO5)
05:55 (WEA NO5)
05:41 (WEA NOS)
05:55 (WEA NO5)
05:42 (WEA NO5)
05:56 (WEA 02/BO33)
05:41 (WEA NOS)
05:55 (WEA NO5)

osoaz02093e/s  WINAPRO w

Seite 58/89



DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: 10 03 - IO 03 Altenweddinger Weg, Borne (Grenze WA)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

[Juli
1| 04:58
| 21:37
2] 04:59
| 21:37
3| 05:00
| 21:37
4| 05:00
| 21:36
5| 05:01
| 21:36
6| 05:02
| 21:35
7] 05:03
| 21:35
8| 05:04
| 21:34
9| 05:05
| 21:33
10 | 05:06
| 21:33
11| 05:07
| 21:32
12 | 05:08
| 21:31
13| 05:09
| 21:30
14 | 05:10
| 21:29
15| 05:11
| 21:28
16 | 05:12
| 21:27
17 | 05:14
| 21:26
18| 05:15
| 21:25
19| 05:16
| 21:24
20 | 05:18
| 21:23
21 05:19
| 21:22
22| 05:20
| 21:20
23| 05:22
| 21:19
24 | 05:23
| 21:18
25 | 05:24
| 21:16
26 | 05:26
| 21:15
27 | 05:27
| 21:13
28 | 05:29
| 21:12
29 | 05:30
| 21:10
30 | 05:32
| 21:09
31]05:33
| 21:07

Sonnenscheinstunden | 502
astr.max.mégl.Beschattung |

14
14
14
14
14
14
14
15
15
14
14
14
15
14
14
13
20
21
21
21
19
16
16
17
17
18
17
17
16
16
15

493

| August

05:42 (WEA NOS) | 05:35
05:56 (WEA 02/BO33) | 21:06
05:43 (WEA NOS) | 05:36
05:57 (WEA 02/BO33) | 21:04
05:43 (WEA NOS) | 05: 38
05:57 (WEA 02/B033) | 21:0.
05:43 (WEA N

)
05) | 051
05:57 (WEA 02/B0O33) | 21:0
05:44 (WEA NOS) | 05 41
05:58 (WEA 02/BO33) | 20:59
05:45 (WEA NO5) | 05:42
05:59 (WEA 02/BO33) | 20:57
05:45 (WEA 02/BO33) | 05:44
05:59 (WEA 02/BO33) | 20:55
05:44 (WEA 02/BO33) | 05:46
05:59 (WEA 02/BO33) | 20:53
05:44 (WEA 02/BO33) | 05:47
05:59 (WEA 02/B033) | 20:51
05:45 (WEA 02/BO33) | 05:49
05:59 (WEA 02/B0O33) | 20:50
05:45 (WEA 02/BO33) | 05:50
05:59 (WEA 02/B0O33) | 20:48
05:45 (WEA 02/BO33) | 05:52
05:59 (WEA 02/B0O33) | 20:46
)|
)
)|
)
)1
)1

SWwo
S oR

05:45 (WEA 02/BO33) | 05:54
06:00 (WEA 02/BO33) | 20:44
05:45 (WEA 02/BO33) | 05:55
05:59 (WEA 02/BO33) | 20:42
05:45 (WEA 02/BO33) | 05:57
05:59 (WEA 02/BO33) | 20:40
05:47 (WEA 02/BO33) | 05:58
06:00 (WEA 02/BO33) | 20:38
05:47 (WEA 02/BO33) | 06:00
05:28 (WEA NOG) | 20:36
05:47 (WEA 02/BO33) | 06:02
06:29 (WEA NO6) | 20:34
05:48 (WEA 02/BO33) | 06:03
06:30 (WEA NO6) | 20:32
05:49 (WEA 02/BO33) | 06:05

06:31 (WEA NO6) | 20:3
05:51 (WEA 02/BO33)
06:32 (WEA NOG)
05:17 (WEA NOG)
06:33 (WEA NOG)
06:17 (WEA NOG)
06:33 (WEA NOG)
06:17 (WEA NOS) | 06: 11
06:34 (WEA NOG) | 20:21
06:17 (WEA NO6) | 06:13
06:34 (WEA NO6) | 20:19
06:16 (WEA NOG) | 06:15
06:34 (WEA NO6) | 20:17
06:17 (WEA NOG) | 06:16
05:34 (WEA NOG) | 20:15
05:17 (WEA NOG) | 06:18
05:34 (WEA NO6) | 20:12
06:17 (WEA NOG) | 06:20
06:33 (WEA NO6) | 20:10
06:17 (WEA NOG) | 06:21
06:33 (WEA NOS) | 20:08
06:18 (WEA NOG) | 06:23
06:33 (WEA NO6) | 20:06
| 454

|

0
07
28
8
0

11
12
12
13
21
24
27
28

21

24
25
25
26
26
26
25
23
22
20
18
14

517

| September

06:19 (WEA NO6) | 06:25
06:32 (WEA NOG) | 20:03
06:19 (WEA NO6) | 06:26
06:31 (WEA NOG) | 20:01

21 (WEA NOE) | 06:28
06:20 (WEA NO6) | 19:59

06:34 (WEA R03) | 06:34
06:37 (WEA R03) | 19:50
06:32 (WEA R03) | 06:36
06:40 (WEA R03) | 19:48
06:30 (WEA R03) | 06:38
06:41 (WEA RO3) | 19:45
06:30 (WEA R03) | 06:32
06:42 (WEA RO3) | 19:43
06:29 (WEA R03) | 06:41
06:41 (WEA RO3) | 19:41
06:29 (WEA R03) | 06:42
06:42 (WEA RO3) | 19:38
06:29 (WEA R03) | 06:44
07:07 (WEA N21) | 19:36
06:30 (WEA R03) | 06:46
07:09 (WEA N21) | 19:34
06:30 (WEA R03) | 06:47
07:10 (WEA N21) | 19:31
06:31 (WEA R03) | 06:49
07:12 (WEA N21) | 19:29
06:51 (WEA N21) | 06:51
07:12 (WEA N21) | 19:27
06:50 (WEA N21) | 06:52
07:13 (WEA N21) | 19:24
06:50 (WEA N21) | 06:54
07:14 (WEA N21) | 19:22
06:49 (WEA N21) | 06:55
07:14 (WEA N21) | 19:20
06:49 (WEA N21) | 06:57
07:14 (WEA N21) | 19:17
06:48 (WEA N21) | 06:59
07:14 (WEA N21) | 19:15
06:48 (WEA N21) | 07:00
07:14 (WEA N21) | 19:13
06:47 (WEA N21) | 07:02
07:13 (WEA N21) | 19:10
06:48 (WEA N21) | 07:04
07:13 (WEA N21) | 19:08
06:48 (WEA N21) | 07:05
07:11 (WEA N21) | 19:06
05:49 (WEA N21) | 07:07
07:11 (WEA N21) | 19:03
05:49 (WEA N21) | 07:09
07:09 (WEA N21) | 19:01
06:50 (WEA N21) | 07:10
07:08 (WEA N21) | 18:59
06:52 (WEA N21) | 07:12
07:06 (WEA N21) | 18:56
06:55 (WEA N21) |
07:02 (WEA N21) |

| 381

|

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

DNV

Berechnet:

07.04.2022 15:17/3.5.576

| Oktober | Novembei Dezember
| 07:14 |07:07 | 07:58
| 18:54 | 16:48 | 16:07
| 07:15 |07:09 | 08:00
| 18:52 | 16:46 | 16:07
| 07:17 Jo7:11 | 08:01
| 18:49 | 16:44 | 16:06
| 07:19 08:05 (WEAN20) | 07:13 | 08:03
| 18:47 6 08:11 (WEA N20) | 16:42 | 16:05
| 07:20 08:02 (WEA N20) | 07:15 | 08:04
| 18:45 12 08:14 (WEAN20) | 16:41 | 16:05
| 07:22 08:00 (WEA N20) | 07:16 | 08:05
| 18:42 14 08:14 (\WEA N20) | 16:39 | 16:04
| 07:24 07:59 (WEA N20) | 07:18 | 08:07
| 18:40 16 08:15 (WEAN20) | 16:37 | 16:04
| 07:25 07:58 (WEA N20) | 07:20 | 08:08
| 18:38 18 08:16 (WEAN20) | 16:35 | 16:04
| 07:27 07:57 (WEA N20) | 07:22 | 08:09
| 1836 18 08:15 (WEAN20) | 16:3¢ | 16:03
| 07:20 07:57 (WEA N20) | 07:24 | 08:10
| 18:33 18  08:15 (WEA N20) | 16:32 | 16:03
| 07:30 07:57 (WEA N20) | 07:25 | 08:11
| 18:31 18 08:15 (WEA N20) | 16:31 | 16:03
| 07:32 07:58 (WEA N20) | 07:27 | 08:12
| 18:29 16  08:14 (WEA N20) | 16:29 | 16:03
| 07:34 08:00 (WEA N20) | 07:29 | 08:13
| 18:27 14 08:14 (WEAN20) | 16:27 | 16:03
| 07:36 08:01 (WEAN20) | 07:31 | 08:14
| 18:25 10 08:11 (WEAN20) | 16:26 | 16:03
| 07:37 08:03 (WEAN20) | 07:32 | 08:15
| 18:22 7 08:10 (WEAN20) | 16:25 | 16:03
| 07:39 |07:3¢ | 08:16
| 18:20 |16:23 | 16:03
| 07:41 107:36 | 08:17
| 18:18 11622 | 16:03
| 07:43 107:38 | 08:17
| 18:16 | 16:20 | 16:03
| 07:44 ]07:39 | 08:18
| 18:14 | 16:19 | 16:04
| 07:46 |07:41 | 08:19
| 18:12 | 16:18 | 16:04
| 07:48 |07:43 | 08:19
| 18:10 |16:17 | 16:05
| 07:50 |07:44 | 08:20
| 18:07 | 16:16 | 16:05
| 07:51 |07:46 | 08:20
| 18:05 | 16:14 | 16:06
| 07:53 |07:48 | 08:21
| 18:03 | 16:13 | 16:06
| 06:55 |07:49 | 08:21
| 17:01 | 16:12 | 16:07
| 06:57 |07:51 | 08:22
| 16:59 | 16:11 | 16:07
| 06:58 |07:52 | 08:22
| 16:57 | 16:10 | 16:08
07:34 (WEA 10/B0O47) | 07:00 |07:54 | 08:22
07:38 (WEA 10/B047) | 16:55 | 16:10 | 16:09
07:35 (WEA 10/B0O47) | 07:02 |07:55 | 08:22
07:38 (WEA 10/B047) | 16:53 |16:09 | 16:10
07:37 (WEA 10/BQ47) | 07:04 |07:57 | 08:22
07:38 (WEA 10/B047) | 16:52 |16:08 | 16:11
| 07:06 | | 08:22
| 16:50 | | 16:12
| 331 | 266 | 244
| 187 | |

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

Tag im Monat

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV -

Berichtsnr. 10205500-A-6-A -

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

www.dnv.com

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

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

osoaz02093e/6  WINAPRO '
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DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 04 - IO 04 Altenweddinger Weg 14, Borne
Annahmen fiir Schattenwurfberechnung

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

Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

=

w o m N o o B W

10
11
12
13
14
15
16
17
18
18
20
21
22
23
24
25
26
27
28
29
30
31

Sennenscheinstunden
astr.max.mogl.Beschattung

|Januar

08:22
16:13
08:22
16:14
08:22
16:15
08:22
16:16
08:22
16:17
08:21
16:19
08:21
16:20
08:21
16:21
08:20
16:23
08:20
16:24
08:19
16:25
08:18
16:27
08:18
16:28
08:17
16:30
08:16
16:31
08:15
16:33
08:14
16:35
08:13
16:36
08:12
16:38
08:11
16:40
08:10
16:41
08:09
16:43
08:08
16:45
08:07
16:46
08:05
16:48
08:04
16:50
08:03
16:52
08:01
16:54
08:00
16:55
07:59
16:57
07:57
16:59
| 259
|

| Februar

07:56
17:01
07:54
17:03
07:52
17:04
07:51
17:06
07:49
17:08
07:47
17:10
07:46
17:12
07:44
17:14
07:42
17:16
07:40
17:18
07:39
17:19
07:37
17:21
07:35
17:23
07:33
17:25
07:31
17:27
07:29
17:29
07:27
17:31
07:25
17:32
07:23
17:34
07:21
17:36
07:19
17:38
07:17
17:40
07:15
17:42
07:13
17:43
07:11
17:45
07:09
17:47
07:06
17:49
07:04
17:51

277

| Marz

07:02
17:52
07:00
17:54
06:58
17:56
06:56
17:58
06:53
18:00
06:51
18:01
06:49
18:03
06:47
18:05
06:44
18:07
06:42
18:09
06:40
18:10
06:38
18:12
06:35
18:14
06:33
18:16
06:31
18:17
06:28
18:19
06:26
18:21
06:24
18:23
06:21
18:24
06:19
18:26
06:17
18:28
06:15
18:29
06:12
18:31
06:10
18:33
06:08
18:35
06:05
18:36
06:03
18:38
06:01
18:40
06:58
19:41
06:56
19:43
06:54
19:45
367

11
14
17
19
19
19
18
17
16
12

189

07:21 (WEA N20)
07:28 (WEA N20)
07:19 (WEA N20)
07:30 (WEA N20)
07:17 (WEA N20)
07:31 (WEA N20)
07:14 (WEA N20)
07:31 (WEA N20)
07:13 (WEA N20)
07:32 (WEA N20)
07:13 (WEA N20)
07:32 (WEA N20)
07:12 (WEA N20)
07:31 (WEA N20)
07:12 (WEA N20)
07:31 (WEA N20)
07:13 (WEA N20)
07:30 (WEA N20)
07:13 (WEA N20)
07:29 (WEA N20)
07:15 (WEA N20)
07:27 (WEA N20)
07:17 (WEA N20)
07:25 (WEA N20)

06:42 (WEA 10/BO47)
06:45 (WEA 10/BO47)
06:39 (WEA 10/BO47)
06:43 (WEA 10/B047)
06:38 (WEA 10/BO47)
06:42 (WEA 10/B047)

| April

06:51
19:47
06:49
19:48
06:47
19:50
06:45
19:52
06:42
19:53
06:40
19:55
06:38
19:57
06:35
19:58
06:33
20:00
06:31
20:02
06:29
20:04
06:26
20:05
06:24
20:07
06:22
20:09
06:20
20:10
06:18
20:12
06:15
20:14
06:13
20:16
06:11
20:17
06:09
20:19
06:07
20:21
06:05
20:22
06:03
20:24
06:01
20:26
05:59
20:27
05:56
20:29
05:54
20:31
05:52
20:32
05:50
20:34
05:49
20:36

| 416

12
16
20
21
23
24
26
27
27

26

225

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

06:40 (WEA N21)
06:43 (WEA N21)
06:35 (WEA N21)
06:47 (WEA N21)
06:33 (WEA N21)
06:49 (WEA N21)
06:31 (WEA N21)
06:51 (WEA N21)
06:30 (WEA N21)
06:51 (WEA N21)
06:29 (WEA N21)
06:52 (WEA N21)
06:28 (WEA N21)
06:52 (WEA N21)
06:27 (WEA N21)
06:53 (WEA N21)
06:26 (WEA N21)
06:53 (WEA N21)
06:27 (WEA N21)
06:54 (WEA N21)
06:27 (WEA N21)
06:53 (WEA N21)

05:47
20:38
05:45
20:39
05:43
20:41
05:41
20:43
05:39
20:44
05:37
20:46
05:35
20:47
05:34
20:49
05:32
20:51
05:30
20:52
05:28
20:54
05:27
20:56
05:25
20:57
05:24
20:59
05:22
21:00
05:21
21:02
05:19
21:03
05:18
21:05
05:16
21:06
05:15
21:08
05:13
21:09
05:12
21z
05:11
21:12
05:10
21:13
05:08
21:15
05:07
21:16
05:06
21:17
05:05
21:19
05:04
21:20
05:03
21:21
05:02
21:22
| 485

27
26
26

27

31

28

16
12
11
10

1
13
14
15
16
418

06:26 (WEA N21)
06:53 (WEA N21)
06:26 (WEA N21)
06:52 (WEA N21)
06:26 (WEA N21)
06:52 (WEA N21)
06:27 (WEA N21)
06:52 (WEA N21)
06:10 (WEA RO3)
06:51 (WEA N21)
06:08 (WEA RO3)
06:50 (WEA N21)
06:06 (WEA R03)
06:48 (WEA N21)
06:06 (WEA RO3)
06:48 (WEA N21)
06:05 (WEA R03)
06:46 (WEA N21)
06:06 (WEA RO3)
06:44 (WEA N21)
06:05 (WEA RO3)
06:40 (WEA N21)
06:06 (WEA RO3)
06:18 (WEA RO3)
06:06 (WEA RO3)
06:17 (WEA RO3)
06:07 (WEA RO3)
06:17 (WEA RO3)
06:07 (WEA RO3)
06:15 (WEA RO3)
06:10 (WEA RO3)
06:14 (WEA RO3)

05:52 (WEA NO6)
05:58 (WEA N06)
05:50 (WEA N06)
05:59 (WEA NO6)
05:49 (WEA NO6)
06:00 (WEA N06)
05:48 (WEA NO6)
06:01 (WEA NO6)
05:48 (WEA NO6)
06:02 (WEA NO6)
05:47 (WEA NO6)
06:02 (WEA NO6)
05:48 (WEA NO6)
06:04 (WEA NO6)

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

Tag im Monat

Sonnenaufgang  (55:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV - Berichtsnr. 10205500-A-6-A

www.dnv.com

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

| Juni

05:01
21:23
05:00
21:25
05:00
21:26
04:59
21:27
04:58
21:28
04:58
21:29
04:57
21:30
04:56
21:30
04:56
21:31
04:55
21:32
04:55
21:33
04:55
21:34
04:54
21:34
04:54
21:35
04:54
21:35
04:54
21:36
04:54
21:36
04:54
21:37
04:54
21:37
04:54
21:37
04:54
21:38
04:54
21:38
04:55
21:38
04:55
21:38
04:55
21:38
04:56
21:38
04:56
21:38
04:56
21:38
04:57
21:38
04:58
21:38

| 499

17
17
17
18
17
17
18
18
18
18
18
17
18
17
17
18
17
17
17
17
17
17
17
17
17
17
17
17
17

18

519

DNV

05:47 (WEA NO6)
06:04 (WEA NO6)
05:47 (WEA NOB)
06:04 (WEA NO6)
05:47 (WEA NO6)
06:04 (WEA NOB)
05:47 (WEA NOG)
06:05 (WEA NO6)
05:47 (WEA NO6)
06:04 (WEA NOB)
05:48 (WEA NO6)
06:05 (WEA NO&)
05:47 (WEA NO6)
06:05 (WEA NOG)
05:48 (WEA NO&)
06:06 (WEA NO6)
05:47 (WEA NO6)
06:05 (WEA NOG)
05:48 (WEA NOS)
06:06 (WEA NO6)
05:48 (WEA NOG)
06:06 (WEA NO6)
05:49 (WEA NOS)
06:06 (WEA NOG)
05:48 (WEA NO6)
06:06 (WEA NOS)
05:49 (WEA NOS)
06:06 (\WEA NOG)
05:49 (WEA NO6)
06:06 (WEA NOS)
05:49 (WEA NO6)
06:07 (WEA NOG)
05:50 (WEA NO6)
06:07 (WEA NO6)
05:50 (WEA NO6)
06:07 (WEA NO6)
05:50 (WEA NO6)
06:07 (WEA NO6)
05:50 (WEA NO6)
06:07 (WEA NO6)
05:51 (WEA NOB)
06:08 (WEA NO6)
05:51 (WEA NO6)
06:08 (WEA NOB)
05:51 (WEA NO6)
06:08 (WEA NO6)
05:51 (WEA NO6)
06:08 (WEA NOG)
05:52 (WEA NO&)
06:09 (WEA NO6)
05:52 (WEA NO6)
06:09 (WEA NOG)
05:52 (WEA NO&)
06:09 (WEA NO6)
05:52 (WEA NOG)
06:09 (WEA NO6)
05:53 (WEA NOS)
06:10 (WEA NOG)
05:52 (WEA NO6)
06:10 (WEA NOS)

osoaz02093e/7  WINAPRO w
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DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anveender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

DNV

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 04 - IO 04 Altenweddinger Weg 14, Borne

Annahmen fiir Schattenwurfberechnung

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

=

w o m N o o B W

10
11
12
13
14
15
16
17
18
18
20
21
22
23
24
25
26
27
28
29
30
31

Sennenscheinstunden
astr.max.mogl.Beschattung

|Juli

04:58
2137
04:59
21:37
05:00
21:37
05:00
21:36
05:01
21:36
05:02
21:35
05:03
21:35
05:04
21:34
05:05
21:33
05:06
21:33
05:07
21:32
05:08
21:31
05:09
21:30
05:10
21:29
05:11
21:28
05:12
21:27
05:14
21:26
05:15
21:25
05:16
21:24
05:18
21:23
05:19
21:22
05:20
21:20
05:22
21:19
05:23
21:18
05:24
21:16
05:26
21:15
05:27
21:13
05:29
21:12
05:30
21:10
05:32
21:09
05:33
21:07
| 502
|

05:53 (WEA NOG)
06:10 (WEA NOB)
05:53 (WEA NOG)
06:11 (WEA NO6)
05:53 (WEA NOB)
06:10 (WEA NOG)
05:53 (WEA NOG)
06:11 (WEA NOG)
05:53 (WEA NOB)
06:11 (WEA NOG)
05:54 (WEA NOB)
06:12 (WEA NO6)
05:54 (\WEA NOG)
06:12 (WEA NOG)
05:54 (WEA NOB)
06:11 (WEA NOG)
05:54 (WEA NOG)
06:11 (WEA NOG)
05:54 (WEA NOB)
06:11 (WEA NOG)
05:55 (WEA NOG)
06:11 (WEA NOB)
05:55 (WEA NOB)
06:11 (WEA NOG)
05:56 (WEA NOB)
06:11 (WEA NOB)
05:56 (WEA NOB)
06:11 (WEA NOG)
05:57 (WEA NOB)
06:10 (WEA NOB)
05:58 (WEA NOG)
06:10 (WEA NOG)
05:59 (WEA NOE)
06:09 (WEA N0G)
06:00 (WEA NOG)
06:08 (WEA NOB)
06:02 (WEA NOB)
06:06 (WEA NOG)

06:19 (WEA R03)
06:25 (WEA RO3)
06:17 (WEA ROZ)
06:26 (WEA RO3)
06:17 (WEA RO3)
06:27 (WEA ROZ)
06:16 (WEA ROZ)
06:28 (WEA RO3)

| August

05:35
21:06
05:36
21:04
05:38
21:02
05:39
21:00
05:41
20:59
05:42
20:57
05:44
20:55
05:46
20:53
05:47
20:51
05:49
20:50
05:50
20:48
05:52
20:46
05:54
20:44
05:55
20:42
05:57
20:40
05:58
20:38
06:00
20:36
06:02
20:34
06:03
20:32
06:05
20:30
06:07
20:28
06:08
20:25
06:10
20:23
06:11
20:21
06:13
20:19
06:15
20:17
06:16
20:15
06:18
20:12
06:20
20:10
06:21
20:08
06:23
20:06
454

13
19
26
28
30

29
24
24
25
26
26
27
26
26
25
25
24
21
19
16

12

522

06:16 (WEA RO3)
06:29 (WEA RO3)
06:16 (WEA RO3)
06:52 (WEA N21)
06:15 (WEA RO3)
06:55 (WEA N21)
06:16 (WEA RO3)
06:57 (WEA N21)
06:16 (WEA RO3)
06:58 (WEA N21)
06:17 (WEA RO3)
06:59 (WEA N21)
06:18 (WEA RO3)
06:59 (WEA N21)
06:21 (WEA RO3)
07:00 (WEA N21)
06:36 (WEA N21)
07:00 (WEA N21)
06:36 (WEA N21)
07:01 (WEA N21)
06:35 (WEA N21)
07:01 (WEA N21)
06:35 (WEA N21)
07:01 (WEA N21)
06:34 (WEA N21)
07:01 (WEA N21)
06:35 (WEA N21)
07:01 (WEA N21)
06:34 (WEA N21)
07:00 (WEA N21)
06:35 (WEA N21)
07:00 (WEA N21)
06:34 (WEA N21)
06:59 (WEA N21)
06:35 (WEA N21)
06:59 (WEA N21)
06:37 (WEA N21)
06:58 (WEA N21)
06:37 (WEA N21)
06:56 (WEA N21)
06:39 (WEA N21)
06:55 (WEA N21)
06:40 (WEA N21)
06:52 (WEA N21)

06:25
20:03
06:26
20:01
06:28
19:59
06:29
19:57
06:31
19:54
06:33
19:52
06:4
19:50
06:36
19:48
06:38
19:45
06:39
19:43
06:41
19:41
06:42
19:38
06:44
19:36
06:46
19:34
06:47
19:31
06:49
19:29
06:51
19:27
06:52
19:24

19:22
06:55
19:20
06:57
19:17
06:59
19:15
07:00
19:13
07:02
19:10
07:04
19:08
07:05
19:06
07:07
19:03
07:0%
19:01
07:10
18:59
07:12
18:56

381

| September

24

07:25 (WEA 10/B047)
07:26 (WEA 10/B047)
07:24 (WEA 10/BO47)
07:29 (WEA 10/BO47)
07:25 (WEA 10/B047)
07:28 (WEA 10/B047)
07:27 (WEA 10/BO47)
07:28 (WEA 10/BO47)

07:59 (WEA N20)
08:02 (WEA N20)
07:55 (WEA N20)
08:06 (WEA N20)

| Oktober

07:14
18:54
07:15
18:52
07:17
18:49
07:19
18:47
07:20
18:45
07:22
18:42
07:24
18:40
07:25
18:38
07:27
18:36
07:29
18:33
07:30
18:31
07:32
18:29
07:34
18:27
07:36
18:25
07:37
18:22
07:39
18:20
07:41
18:18
07:43
18:16
07:44
18:14
07:46
18:12
07:48
18:10
07:50
18:07
07:51
18:05
07:53
18:03
06:55
17:01
06:57
16:59
06:58
16:57
07:00
16:55
07:02
16:53
07:04
16:52
07:06
16:50
| 31

07:53 (WEA N20)

15 08:08 (WEA N20)
07:51 (WEA N20)

17 0B:08 (WEA N20)
07:51 (WEA N20)

18 0B:09 (WEA N20)
07:50 (WEA N20)

19 0B:09 (WEA N20)
07:50 (WEA N20)

15 0B:09 (WEA N20)
07:49 (WEA N20)

19 0B:08 (WEA N20)
07:49 (WEA N20)

19 0B:0B (WEA N20)
07:51 (WEA N20)

16 08:07 (WEA N20)
07:52 (WEA N20)

13 0B:05 {(WEA N20)
07:54 (WEA N20)

§  08:03 (WEA N20)

07:56 (WEA N20)

4 0B:00 (WEA N20)

168

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

Tag im Monat Sonnenaufgang  (55:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV - Berichtsnr. 10205500-A-6-A - www.dnv.com

Zeitpunkt (5S:MM) Schattenende

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

| Novembei| Dezember

07:07
16:48
07:09
16:46
07:11
16:44
07:13
16:42
07:15
16:41
07:16
16:39
07:18
16:37
07:20
16:35
07:22
16:34
07:24
16:32
07:25
16:31
07:27
16:29
07:29
16:27
07:31
16:26
07:32
16:25
07:34
16:23
07:36
16:22
07:38
16:20
07:39
16:19
07:41
16:18
07:43
16:17
07:44
16:16
07:46
16:14
07:48
16:13
07:49
16:12
07:51
1e:11
07:52
16:10
07:54
16:10
07:55
16:09
07:57
16:08

| 266
|

07:58
16:07
08:00
16:07
08:01
16:06
08:03
16:05
08:04
16:05
08:05
16:04
08:07
16:04
08:08
16:04
08:09
16:03
08:10
16:03
08:11
16:03
08:12
16:03
08:13
16:03
08:14
16:03
08:15
16:03
08:16
16:03
08:17
16:03
08:17
16:03
08:18
16:04
08:19
16:04
08:18
16:05
08:20
16:05
08:20
16:06
08:21
16:06
08:21
16:07
08:22
16:07
08:22
16:08
08:22
16:09
08:22
16:10
08:22
16:11
08:22
16:12
| 244

osoazoz0sse/e  WINAPRO w
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DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

DNV

07.04.2022 15:17/3.5.576

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 05 - IO 05 Altenweddinger Weg 4, Borne
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

N
~
~

Sonnenscheinstunden | 259
astr.max.mégl.Beschattung |

|Januar |Februar
1]08:22 | 07:56
| 16:13 | 17:01
2] 08:22 | 07:54
| 16:14 | 17:03
30822 | 07:52
| 16:15 | 17:04
4]08:22 | 07:51
| 16:16 | 17:06
5 08:22 | 07:49
| 16:17 | 17:08
6]08:21 | 07:47
| 16:19 | 17:10
710821 | 07:46
| 16:20 | 17:12
8]08:21 | 07:44
| 16:21 | 17:14
9| 08:20 | 07:42
| 16:23 | 17:16
10 | 08:20 | 07:40
| 16:24 | 17:18
11 | 08:19 | 07:39
| 16:25 | 17:19
12 | 08:18 | 07:37
| 16:27 | 17:21
13 | 08:18 | 07:35
| 16:28 |17:23
14 | 08:17 | 07:33
| 16:30 | 17:25
15| 08:16 | 07:31
| 16:31 | 17:27
16 | 08:15 | 07:29
| 16:33 | 17:29
17 | 08:14 | 07:27
| 16:35 | 17:31
18 | 08:13 | 07:25
| 16:36 | 17:32
19 | 08:12 | 07:23
| 16:38 | 17:34
20 | 08:11 | 07:21
| 16:40 | 17:36
21]08:10  |07:19
| 16:41 | 17:38
22 | 08:09 | 07:17
| 16:43 | 17:40
23 | 08:08 | 07:15
| 16:45 | 17:42
24 | 08:07 | 07:13
| 16:46 | 17:43
25 | 08:05 |07:11
| 16:48 | 17:45
26| 08:04 | 07:09
| 16:50 | 17:47
27 | 08:03 | 07:06
| 16:52 | 17:49
28 | 08:01 | 07:04
| 16:54 | 17:51
29 | 08:00 |
| 16:55 |
30 | 07:59 |
| 16:57 |
31| 07:57 |
| 16:59 |
|

| Mérz | April |Mai | Juni

| 07:02 | 06:51 | 05:47 06:16 (WEA N21) | 05:01
| 17:52 | 19:47 | 20:38 19 06:35(WEA N21) | 21:23
| 07:00 | 06:49 | 05:45 06:15 (WEA N21) | 05:00
| 17:54 | 19:48 | 20:39 21 06:36 (WEA N21) | 21:25
| 06:58 | 06:47 | 05:43 06:14 (WEA N21) | 05:00
| 17:56 | 19:50 | 20:41 23 06:37 (WEA N21) | 21:26
| 06:56 | 06:45 | 05:41 06:14 (WEA N21) | 04:59
| 17:58 | 19:52 | 20:43 24 06:38 (WEA N21) | 21:27
| 06:53 | 06:42 | 05:39 06:13 (WEA N21) | 04:58
| 18:00 | 19:53 | 20:44 25  06:38 (WEA N21) | 21:28
| 06:51 07:14 (WEA N20) | 06:40 | 05:37 06:12 (WEA N21) | 04:58
| 18:01 5 07:19 (WEA N20) | 19:55 | 20:46 26 06:38 (WEA N21) | 21:29
| 06:49 07:12 (WEA N20) | 06:38 | 05:35 06:11 (WEA N21) | 04:57
| 18:03 10 07:22 (WEA N20) | 19:57 | 20:47 27 06:38 (WEA N21) | 21:30
| 06:47 07:10 (WEA N20) | 06:35 | 05:34 06:11 (WEA N21) | 04:56
| 18:05 14 07:24 (WEA N20) | 19:58 | 20:49 28  06:39 (WEA N21) | 21:30
| 06:44 07:07 (WEA N20) | 06:33 | 05:32 06:11 (WEA N21) | 04:56
| 18:07 17 07:24 (WEA N20) | 20:00 | 20:51 28 06:39 (WEA N21) | 21:31
| 06:42 07:06 (WEA N20) | 06:31 | 05:30 06:11 (WEA N21) | 04:55
118:09 19 07:25 (WEA N20) | 20:02 | 20:52 28  06:39 (WEA N21) | 21:32
| 06:40 07:06 (WEA N20) | 06:29 | 05:28 06:11 (WEA N21) | 04:55
| 18:10 19 07:25 (WEA N20) | 20:04 | 20:54 27  06:38 (WEA N21) | 21:33
| 06:38 07:04 (WEA N20) | 06:26 | 05:27 06:12 (WEA N21) | 04:55
| 18:12 20 07:24 (WEA N20) | 20:05 | 20:56 27 06:39 (WEA N21) | 21:33
| 06:35 07:04 (WEA N20) | 06:24 | 05:25 06:11 (WEA N21) | 04:54
| 18:14 20 07:24 (WEA N20) | 20:07 | 20:57 27 06:38 (WEA N21) | 21:34
| 06:33 07:05 (WEA N20) | 06:22 | 05:24 06:12 (WEA N21) | 04:54
| 18:16 19 07:24 (WEA N20) | 20:09 | 20:59 26 06:38 (WEA N21) | 21:35
| 06:31 07:05 (WEA N20) | 06:20 | 05:22 05:54 (WEA RO3) | 04:54
11817 18 07:23 (WEA N20) | 20:10 |21:00 32 06:37 (WEA N21) | 21:35
| 06:28 07:06 (WEA N20) | 06:18 | 05:21 05:53 (WEA RO3) | 04:54
| 18:19 16 07:22 (WEA N20) | 20:12 | 21:02 33 06:37 (WEA N21) | 21:36
| 06:26 07:07 (WEA N20) | 06:15 | 05:19 05:52 (WEA R03) | 04:54
| 18:21 13 07:20 (WEA N20) | 20:14 | 21:03 33 06:36 (WEA N21) | 21:36
| 06:24 07:08 (WEA N20) | 06:13 | 05:18 05:51 (WEA RO3) | 04:54
| 18:23 9 07:17 (WEA N20) | 20:16 | 21:05 33 06:35(WEA N21) | 21:37
| 06:21 | 06:11 | 05:16 05:51 (WEA RO3) | 04:54
| 18:24 | 20:17 | 21:06 33 06:35(WEA N21) | 21:37
| 06:19 | 06:09 | 05:15 05:51 (WEA RO3) | 04:54
| 18:26 | 20:19 | 21:08 31 06:34 (WEA N21) | 21:37
| 06:17 | 06:07 ] 05:13 05:51 (WEA RO3) | 04:54
| 18:28 | 20:21 | 21:09 29  06:32 (WEA N21) | 21:38
| 06:15 | 06:05 | 05:12 05:51 (WEA RO3) | 04:54
| 18:29 | 20:22 | 21:11 26 06:31 (WEA N21) | 21:38
| 06:12 | 06:03 | 05:11 05:51 (WEA RO3) | 04:55
| 18:31 | 20:24 | 21:12 23 06:30 (WEA N21) | 21:38
1 06:10 | 06:01 | 05:10 05:52 (WEA RO3) | 04:55
| 18:33 | 20:26 | 21:13 16  06:27 (WEA N21) | 21:38
| 06:08 06:30 (WEA 10/BO47) | 05:59 | 05:08 05:52 (WEA RO3) | 04:55
| 18:35 3 06:33 (WEA 10/B047) | 20:27 | 21:15 12 06:04 (WEA R0O3) | 21:38
| 06:05 06:28 (WEA 10/B047) | 05:56 | 05:07 05:53 (WEA R03) | 04:56
| 18:36 5  06:33 (WEA 10/B047) | 20:29 | 21:16 10 06:03 (WEA RO3) | 21:38
| 06:03 06:26 (WEA 10/B047) | 05:54 | 05:06 05:53 (WEA RO3) | 04:56
| 18:38 6  06:32 (WEA 10/BO47) | 20:31 | 21:17 10 06:03 (WEA R03) | 21:38
| 06:01 | 05:52 | 05:05 05:54 (WEA RO3) | 04:56
| 18:40 | 20:32 | 21:19 8  06:02 (WEA RO3) | 21:38
| 06:58 | 05:50 06:21 (WEA N21) | 05:04 05:55 (WEA R03) | 04:57
| 19:41 | 20:34 06:32 (WEA N21) | 21:20 6  06:01 (WEA RO3) | 21:38
| 06:56 | 05:49 06:18 (WEA N21) | 05:03 | 04:58
| 19:43 120:36 16 06:34 (WEA N21) | 21:21 | 21:38
| 06:54 | | 05:02 |

| 19:45 | | 21:22 |

| 367 | 416 | 485 | 499
| 213 | 27 | 691 |

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

Tag im Monat Sonnenaufgang  (55:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV - Berichtsnr. 10205500-A-6-A - www.dnv.com

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

WEA Borne-Mitte

SHADOW - Kalender

DNV

Lizenzierter Anveender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

DNV

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 05 - IO 05 Altenweddinger Weg 4, Borne

Annahmen fiir Schattenwurfberechnung

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

=

w o m N o o B W

10
11
12
13
14
15
16
17
18
18
20
21
22
23
24
25
26
27
28
29
30
31

Sennenscheinstunden

|Juli

04:58
2137
04:59
21:37
05:00
21:37
05:00
21:36
05:01
21:36
05:02
21:35
05:03
21:35
05:04
21:34
05:05
21:33
05:06
21:33
05:07
21:32
05:08
21:31
05:09
21:30
05:10
21:29
05:11
21:28
05:12
21:27
05:14
21:26
05:15
21:25
05:16
21:24
05:18
21:23
05:19
21:22
05:20
21:20
05:22
21:19
05:23
21:18
05:24
21:16
05:26
21:15
05:27
21:13
05:29
21:12
05:30
21:10
05:32
21:09
05:33

astr.max.mogl.Beschattung |

21:07
502

25
27
30
32
33

33
31
27
27
404

06:05 (WEA ROZ)
06:08 (WEA RO3)
06:03 (WEA R03)
06:10 (WEA ROZ)
06:03 (WEA RO3)
06:12 (WEA R03)
06:03 (WEA R03)
06:12 (WEA R03)
06:02 (WEA RO3)
06:13 (WEA RO3)
06:01 (WEA R03)
06:13 (WEA RO3)
06:01 (WEA RO3)
06:38 (WEA N21)
06:02 (WEA RO3)
06:41 (WEA N21)
06:01 (WEA R03)
06:42 (WEA N21)
06:01 (WEA RO3)
06:43 (WEA N21)
06:02 (WEA RO3)
06:45 (WEA N21)
06:02 (WEA ROZ)
06:46 (WEA N21)
06:02 (WEA RO3)
06:46 (WEA N21)
06:03 (WEA RO3)
06:47 (WEA N21)
06:04 (WEA RO3)
06:48 (WEA N21)
06:05 (WEA ROZ)
06:48 (WEA N21)
06:22 (WEA N21)
06:49 (WEA N21)
06:22 (WEA N21)
06:49 (WEA N21)

| August

05:35
21:06
05:36
21:04
05:38
21:02
05:39
21:00
05:41
20:59
05:42
20:57
05:44
20:55
05:46
20:53
05:47
20:51
05:49
20:50
05:50
20:48
05:52
20:46
05:54
20:44
05:55
20:42
05:57
20:40
05:58
20:38
06:00
20:36
06:02
20:34
06:03
20:32
06:05
20:30
06:07
20:27
06:08
20:25
06:10
20:23
06:11
20:21
06:13
20:19
06:15
20:17
06:16
20:15
06:18
20:12
06:20
20:10
06:21
20:08
06:23
20:06
| 454
|

27
28
28
28
27
27
27
26
24
23
20
18

10

328

06:22 (WEA N21)
06:49 (WEA N21)
06:21 (WEA N21)
06:49 (WEA N21)
06:21 (WEA N21)
06:49 (WEA N21)
06:21 (WEA N21)
06:49 (WEA N21)
06:21 (WEA N21)
06:48 (WEA N21)
06:22 (WEA N21)
06:49 (WEA N21)
06:21 (WEA N21)
06:48 (WEA N21)
06:22 (WEA N21)
06:48 (WEA N21)
06:22 (WEA N21)
06:46 (WEA N21)
06:23 (WEA N21)
06:46 (WEA N21)
06:24 (WEA N21)
06:44 (WEA N21)
06:25 (WEA N21)
06:43 (WEA N21)
06:26 (WEA N21)
06:41 (WEA N21)
06:29 (WEA N21)
06:39 (WEA N21)

06:25
20:03
06:26
20:01
06:28
19:59
06:29
19:57
06:31
19:54
06:33
19:52
06:4
19:50
06:36
19:47
06:38
19:45
06:39
19:43
06:41
19:41
06:42
19:38
06:44
19:36
06:46
19:34
06:47
19:31
06:49
19:29
06:51
19:27
06:52
19:24

19:22
06:55
19:20
06:57
19:17
06:59
19:15
07:00
19:13
07:02
19:10
07:04
19:08
07:05
19:06
07:07
19:03
07:0%
19:01
07:10
18:59
07:12
18:56

381

| September

12
15
17
19

20

102

07:15 (WEA 10/B047)
07:20 (WEA 10/B047)
07:16 (WEA 10/B047)
07:21 (WEA 10/BC47)
07:17 (WEA 10/B047)
07:20 (WEA 10/B047)
07:19 (WEA 10/B0A47)
07:20 (WEA 10/B047)

07:54 (WEA N20)
07:59 (WEA N20)
07:49 (WEA N20)
08:01 (WEA N20)
07:48 (WEA N20)
08:03 (WEA N20)
07:47 (WEA N20)
08:04 (WEA N20)
07:45 (WEA N20)
08:04 (WEA N20)
07:44 (WEA N20)
08:04 (WEA N20)

| Oktober

07:14
18:54
07:15
18:52
07:17
18:49
07:19
18:47
07:20
18:45
07:22
18:42
07:24
18:40
07:25
18:38
07:27
18:36
07:29
18:33
07:30
18:31
07:32
18:29
07:34
18:27
07:36
18:25
07:37
18:22
07:39
18:20
07:41
18:18
07:43
18:16
07:44
18:14
07:46
18:12
07:48
18:10
07:50
18:07
07:51
18:05
07:53
18:03
06:55
17:01
06:57
16:59
06:58
16:57
07:00
16:55
07:02
16:53
Q7:04
16:51
07:06

16:50
331

20
20

112

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

Tag im Monat

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV

Berichtsnr. 10205500-A-6-A - www.dnv.com

Zeitpunkt (5S:MM) Schattenende

07:44 (WEA N20)
08:04 (WEA N20)
07:43 (WEA N20)
08:03 (WEA N20)
07:44 (WEA N20)
08:03 (WEA N20)
07:44 (WEA N20)
08:02 (WEA N20)
07:46 (WEA N20)
08:01 (WEA N20)
07:47 (WEA N20)
07:59 (WEA N20)
07:49 (WEA N20)
07:57 (WEA N20)

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

| November Dezember

07:07
16:48
07:09
16:46
07:11
16:44
07:13
16:42
07:15
16:41
07:16
16:39
07:18
16:37
07:20
16:35
07:22
16:34
07:24
16:32
07:25
16:31
07:27
16:29
07:29
16:27
07:31
16:26
07:32
16:25
07:34
16:23
07:36
16:22
07:38
16:20
07:39
16:19
07:41
16:18
07:43
16:17
07:44
16:16
07:46
16:14
07:48
16:13
07:49
16:12
07:51
16:11
07:52
16:10
07:54
16:10
07:55
16:09
07:57
16:08

266

07:58
16:07
08:00
16:07
08:01
16:06
08:03
16:05
08:04
16:05
08:05
16:04
08:07
16:04
08:08
16:04
08:09
16:03
08:10
16:03
08:11
16:03
08:12
16:03
08:13
16:03
08:14
16:03
08:15
16:03
08:16
16:03
08:17
16:03
08:17
16:03
08:18
16:04
08:19
16:04
08:19
16:05
08:20
16:05
08:20
16:06
08:21
16:06
08:21
16:07
08:22
16:07
08:22
16:08
08:22
16:09
08:22
16:10
08:22
1e:11
08:22
16:12
| 244
|

oeosz020938 /10 WINAPRO w
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DNV

Projekt:

WEA Borne-Mitte

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

DNV

Berechnet:

07.04.2022 15:17/3.5.576

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 07 - IO 07 Hirtentor 10, Borne
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint téglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mé&rz | April | Mai | Juni

|07:56 | 07:02 | 06:51 | 05:47 | 05:01 05:45 (WEA NOS)
|17:01 | 17:53 | 19:47 | 20:38 |21:23 14 05:59 (WEA NO5)
|07:54 | 07:00 | 06:49 | 05:45 | 05:00 05:45 (WEA NOS)
|17:03 | 17:54 | 19:48 | 20:39 |21:25 14 05:59 (WEA NO5)
| 07:52 | 06:58 | 06:47 | 05:43 06:18 (WEA NO6) | 05:00 05:45 (WEA NO5)
| 17:05 | 17:56 | 19:50 | 20:41 6 06:24 (WEA NO6) | 21:26 14 05:59 (WEA NOS)
| 07:51 | 06:56 | 06:45 | 05:41 06:17 (WEA NO6) | 04:59 05:46 (WEA NO5)
| 17:06 | 17:58 | 19:52 | 20:43 10 06:27 (WEA NO6) | 21:27 13 05:59 (WEA NOS)
| 07:49 | 06:53 | 06:42 | 05:39 06:15 (WEA NO6) | 04:58 05:46 (WEA NO5)
| 17:08 | 18:00 | 19:53 | 20:44 12 06:27 (WEA NO6) | 21:28 13 05:59 (WEA NOS5)
| 07:47 | 06:51 | 06:40 | 05:37 06:14 (WEA NO6) | 04:58 05:47 (WEA NO5)
| 17:10 | 18:01 | 19:55 | 20:46 14 06:28 (WEA NO6) | 21:29 12 05:58 (WEA NOS)
| 07:46 | 06:49 | 06:38 | 05:35 06:13 (WEA NO6) | 04:57 05:46 (WEA NO5)
| 17:12 | 18:03 | 19:57 | 20:47 15 06:28 (WEA NO6) | 21:30 13 05:58 (WEA NOS)
|07:44 | 06:47 | 06:35 | 05:34 06:13 (WEA NO6) | 04:56 05:47 (WEA N05)
| 17:14 | 18:05 | 19:59 | 20:49 16 06:29 (WEA NO6) | 21:30 12 05:58 (WEA NO5)
|07:42 | 06:44 | 06:33 | 05:32 06:13 (WEA NO6) | 04:56 05:48 (WEA NO5)
| 17:16 | 18:07 | 20:00 | 20:51 15 06:28 (WEA NO6) | 21:31 11 05:59 (WEA NO5)
|07:40 | 06:42 | 06:31 06:59 (WEA N21) | 05:30 06:14 (WEA NO6) | 04:55 05:48 (WEA NO5)
| 17:18 | 18:08 | 20:02 2 07:01 (WEA N21) | 20:52 15 06:29 (WEA NOG) | 21:32 11 05:58 (WEA NOS)
| 07:39 | 06:40 | 06:29 06:54 (WEA N21) | 05:28 05:54 (WEA 02/B0O33) | 04:55 05:49 (WEA NO5)
| 17:19 | 18:10 | 20:04 12 07:06 (WEA N21) | 20:54 18 06:28 (WEA NO6) | 21:33 10 05:59 (WEA NOS)
| 07:37 | 06:38 | 06:26 06:51 (WEA N21) | 05:27 05:53 (WEA 02/B033) | 04:55 05:49 (WEA NO5)
| 17:21 | 18:12 | 20:05 16 07:07 (WEAN21) | 20:56 21 06:28 (WEA NO6) | 21:34 10 05:59 (WEA NOS)
10735 | 06:35 | 06:24 06:50 (WEA N21) | 05:25 05:51 (WEA 02/B0O33) | 04:54 05:49 (WEA NO5)
|17:23 | 18:14 120:07 18 07:08 (WEAN21) | 20:57 23 06:27 (WEA NO6) | 21:34 9 05:58 (WEA NOS)
10733 | 06:33 | 06:22 06:49 (WEA N21) | 05:24 05:50 (WEA 02/B0O33) | 04:54 05:50 (WEA NO5)
| 17:25 | 18:16 | 20:09 20 07:09 (WEA N21) | 20:59 22 06:26 (WEA NO6) | 21:35 8  05:58 (WEA NOS)
|07:31 | 06:31 | 06:20 06:48 (WEA N21) | 05:22 05:49 (WEA 02/B033) | 04:54 05:50 (WEA NO5)
| 17:27 | 18:17 | 20:10 22 07:10 {WEA N21) | 21:00 20 06:24 (WEA NO6) | 21:35 8  05:58 (WEA NOS)
| 07:29 | 06:28 06:51 (WEA 10/B047) | 06:18 06:47 (WEA N21) | 05:21 05:50 (WEA 02/B0O33) | 04:54 05:51 (WEA NO5)
| 17:29 | 18:19 2 06:53 (WEA 10/B047) | 20:12 23 07:10 (WEA N21) | 21:02 15 06:22 (WEA NO6) | 21:36 7 05:58 (WEA NO5)
| 07:27 | 06:26 | 06:15 06:47 (WEA N21) | 05:19 05:49 (WEA 02/B0O33) | 04:54 05:51 (WEA NO5)
| 17:31 | 18:21 | 20:14 23 07:10 (WEA N21) | 21:03 12 06:01 (WEA 02/BO33) | 21:36 7 05:58 (WEA NO5)
| 07:25 | 06:24 | 06:13 06:46 (WEA N21) | 05:18 05:49 (WEA 02/B0O33) | 04:54 05:52 (WEA NO5)
| 1732 | 18:23 120:16 23 07:09 (WEAN21) | 21:05 13  06:02 (WEA 02/BO33) | 21:37 & 05:58 (WEA NOS)
| 07:23 | 06:22 | 06:11 06:46 (WEA N21) | 05:16 05:50 (WEA 02/B0O33) | 04:54 05:52 (WEA NO5)
| 1734 | 18:24 120:17 23 07:09(WEAN21) | 21:06 12  06:02 (WEA 02/BO33) | 21:37 6 05:58 (WEA NOS)
| 07:21 | 06:19 | 06:09 06:46 (WEA N21) | 05:15 05:51 (WEA 02/BO33) | 04:54 05:52 (WEA NO5)
|17:36 | 18:26 120:19 22 07:08(WEAN21)|21:08 11  06:02 (WEA 02/B033) | 21:37 & 05:58 (WEA NOS)
| 07:19 | 06:17 | 06:07 06:46 (WEA N21) | 05:13 05:50 (WEA 02/B033) | 04:54 05:53 (WEA NO5)
|17:38 | 18:28 120:21 22 07:08(WEAN21)|21:02 10 06:00 (WEA 02/BO33) | 21:38 & 05:59 (WEA NOS)
| 07:17 | 06:15 | 06:05 06:46 (WEA N21) | 05:12 05:48 (WEA NO5) | 04:54 05:53 (WEA NO5)
| 17:40 | 18:29 | 20:22 21 07:07 (WEA N21) | 21:11 12 06:00 (WEA 02/BO33) | 21:38 6  05:53 (WEA NOS)
| 07:15 | 06:12 | 06:03 06:47 (WEA N21) | 05:11 05:47 (WEA NO5) | 04:55 05:53 (WEA NO5)
| 17:42 | 18:31 | 20:24 19 07:06 (WEA N21) | 21:12 11 05:58 (WEA 02/BO33) | 21:38 6  05:58 (WEA NOS)
| 07:13 | 06:10 | 06:01 06:48 (WEA N21) | 05:10 05:46 (WEA NO5) | 04:55 05:53 (WEA NO5)
| 17:43 | 18:33 120:26 16 07:04 (WEAN21) | 21:13 10 05:56 (WEA NOS) | 21:38 &  05:59 (WEA NOS)
|07:11 | 06:08 ] 05:59 06:49 (WEA N21) | 05:08 05:45 (WEA NOS) | 04:55 05:54 (WEA NO5)
| 17:45 | 18:35 | 20:27 13 07:02 (WEA N21) | 21:15 12 05:57 (WEA NO5) | 21:38 6  06:00 (WEA NOS)
| 07:00 | 06:05 | 05:57 06:52 (WEA N21) | 05:07 05:45 (WEA NOS) | 04:56 05:53 (WEA NO5)
| 17:47 | 18:36 | 20:28 7 00:59 (WEA N21) | 21:16 12 05:57 (WEA NQ3) | 21:38 7 06:00 (WEA NO5)
| 07:06 | 06:03 ] 05:54 | 05:06 05:45 (WEA NOS5) | 04:56 05:54 (WEA NO5)
| 17:49 | 18:38 | 20:31 | 21:17 13 05:58 (WEA NO5) | 21:38 7 06:01 (WEA NO5)
| 07:04 | 06:01 | 05:52 | 05:05 05:44 (WEA NO5) | 04:56 05:53 (WEA NO5)
| 17:51 | 18:40 | 20:33 | 21:19 14 05:58 (WEA NO5) | 21:38 8  06:01 (WEA NC5)
| | 06:58 | 05:50 | 05:04 05:44 (WEA NO5) | 04:57 05:53 (WEA NO5)
| | 19:41 | 20:34 | 21:20 14 05:58 (WEA NO5) | 21:38 9 06:02 (WEA NO5)
| | 06:56 | 05:49 1 05:03 05:44 (WEA NOS) | 04:58 05:53 (WEA NO5)
| | 19:43 | 20:36 | 21:21 14 05:58 (WEA NO5) | 21:38 9 06:02 (WEA NOS)
| | 06:54 | | 05:02 05:45 (WEA NOS) |

| | 18:45 | | 21:22 14 05:59 (WEA NO5) |

Sonnenscheinstunden | 252 | 277 | 367 | 416 | 485 | 499
astr.max.mégl.Beschattung | | | 2 | 302 | 407 | 274

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

Tag im Monat Sonnenaufgang  (55:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

oeosz0220938/11  WINAPRO w

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk
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DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 07 - IO 07 Hirtentor 10, Borne

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

| Juli

1]04:58

| 21:37

2| 04:59

| 21:37

3105:.00

| 21:37

4 | 05:00

|21:36

5]05:01

| 21:36

6 | 05:02

|21:35

7 105:03

| 21:35

8| 05:04

| 21:34

9 105:.05

|21:33

10 | 05:06

| 21:33

11 | 05:07

| 21:32

12 | 05:08

|121:31

13 | 05:09

|121:30

14 | 05:10

| 21:29

15 | 05:11

|21:28

16 | 05:12

|121:27

17 | 05:14

| 21:26

18 | 05:15

| 21:25

19 | 05:16

121:24

20 | 05:18

|21:23

21 105:19

| 21:22

22 105:20

| 21:20

23 | 05:22

|21:19

24 105:23

| 21:18

25| 05:24

| 21:16

26 | 05:26

| 21:15

27 | 05:27

| 21:13

28 | 05:29

|21:12

29 | 05:30

| 21:10

30 | 05:32

|21:09

31 |05:33

| 21:07

Sonnenscheinstunden | 502
astr.max.mogl.Beschattung |

10

11

11

11

12

13

13

14

14

14

15

15

14

14

14

14

13

12

11

11

12

10

10

11

12

12

13

18

21

22

22

419

| August

05:53 (WEA NOS) | 05:35
06:03 (WEA NOS) | 21:06
05:53 (WEA NO5) | 05:36
06:04 (WEA NOS) | 21:04
05:52 (WEA NOS) | 05:38
06:03 (WEA NOS) | 21:02
05:53 (WEA NOS) | 05:39
06:04 (WEA NOS) | 21:00
05:53 (WEA NOS) | 05:41
06:05 (WEA NOS) | 20:59
05:53 (WEA NOS) | 05:42
06:06 (WEA NOS) | 20:57
05:53 (WEA NOS) | 05:44
06:06 (WEA NOS) | 20:55
05:52 (WEA NOS) | 05:46
06:06 (WEA NOS) | 20:53
05:52 (WEA NOS) | 05:47
06:06 (WEA NOS) | 20:51
05:52 (WEA NOS) | 05:49
06:06 (WEA NOS) | 20:50
05:52 (WEA NOS) | 05:50
06:07 (WEA NOS) | 20:48
05:52 (WEA NOS) | 05:52
06:07 (WEA NOS) | 20:46
05:53 (WEA NOS) | 05:54
06:07 (WEA NOS) | 20:44
05:53 (WEA NOS) | 05:55
06:07 (WEA NOS) | 20:42
05:54 (WEA NOS) | 05:57
06:08 (WEA NOS) | 20:40
05:54 (WEA NOS) | 05:58
06:08 (WEA NOS) | 20:38
05:54 (WEA NOS) | 06:00
06:07 (WEA NOS) | 20:36
05:55 (WEA NOS) | 06:02
06:07 (WEA NOS) | 20:34
05:55 (WEA NOS) | 06:03
06:06 (WEA NOS) | 20:32
05:56 (WEA NOS) | 06:05

06:07 (WEA 02/B033) | 20:30
05:58 (WEA NOS) | 06:07

06:10 (WEA 02/B033) | 20:28
06:00 (WEA NOS) | 06:08

06:10 (WEA 02/B033) | 20:25

06:01 (WEA 02/BO33) | 06:10

06:11 (WEA 02/B033) | 20:23

06:01 (WEA 02/BO33) | 06:11

06:12 (WEA 02/B033) | 20:21

06:00 (WEA 02/B033) | 06:13

06:12 (WEA 02/BO33) | 20:19

06:00 (WEA 02/BO33) | 06:15

06:12 (WEA 02/B033) | 20:17

06:00 (WEA 02/BO33) | 06:16

06:13 (WEA 02/B033) | 20:15

06:00 (WEA 02/B033) | 06:18
06:34 (WEA NO6) | 20:12

06:00 (WEA 02/B033) | 06:20
06:35 (WEA NO6) | 20:10

06:01 (WEA 02/BO33) | 06:21
06:37 (WEA NO6) | 20:08

06:02 (WEA 02/B033) | 06:23
06:37 (WEA NO6) | 20:06

| 454
|

20

14

21

21

23

24

24

23

23

21

20

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

| September

06:04 (WEA 02/BO33) | 06:25
06:38 (WEA NOG) | 20:03
06:24 (WEA NO6) | 06:26
06:38 (WEA NO6) | 20:01
06:23 (WEA NO6) | 06:28
06:38 (WEA NO6) | 19:59
06:23 (WEA NOG) | 06:29
06:39 (WEA NO6) | 19:57
06:23 (WEA NO6) | 06:31
06:38 (WEA NO6) | 19:54
06:24 (WEA NOG6) | 06:33
06:38 (WEA NO6) | 19:52
06:24 (WEA NO6) | 06:34
06:37 (WEA NOG6) | 19:50
06:25 (WEA NO6) | 06:36
06:37 (WEA NOG6) | 19:48
06:26 (WEA NO6) | 06:38
06:35 (WEA NO6) | 19:45
06:28 (WEA NOG6) | 06:39
06:33 (WEA NO6) | 19:43

| 06:41
| 19:41
| 06:42
| 19:38
| 06:44
| 19:36
| 06:46
] 19:34
| 06:47
| 19:31
| 06:49
| 19:29
06:58 (WEA N21) | 06:51
07:07 (WEA N21) | 19:27
06:56 (WEA N21) | 06:52
07:09 (WEA N21) | 19:24
06:54 (WEA N21) | 06:54
07:11 (WEA N21) | 19:22
06:53 (WEA N21) | 06:55
07:11 (WEA N21) | 19:20
06:52 (WEA N21) | 06:57
07:13 (WEA N21) | 19:17
06:51 (WEA N21) | 06:59
07:12 (WEA N21) | 19:15
06:50 (WEA N21) | 07:00
07:13 (WEA N21) | 19:13
06:49 (WEA N21) | 07:02
07:13 (WEA N21) | 19:10
06:49 (WEA N21) | 07:04
07:13 (WEA N21) | 19:08
06:49 (WEA N21) | 07:05
07:12 (WEA N21) | 19:06
06:49 (WEA N21) | 07:07
07:12 (WEA N21) | 19:03
06:49 (WEA N21) | 07:09
07:10 (WEA N21) | 19:01
06:50 (WEA N21) | 07:10
07:10 (WEA N21) | 18:59
06:51 (WEA N21) | 07:12
07:09 (WEA N21) | 18:56
06:51 (WEA N21) |
07:07 (WEA N21) |
| 381
|

12

16

DNV

|Oktober |NovembetDezember

06:53 (WEA N21) | 07:14
07:05 (WEA N21) | 18:54
06:58 (WEA N21) | 07:15
06:59 (WEA N21) | 18:52

| 07:17
| 18:49
| 07:19
| 18:47
| 07:20
| 18:45
| 07:22
| 18:42
| 07:24
| 18:40
| 07:25
| 18:38
| 07:27
| 18:36
| 07:29
| 18:33
| 07:30
| 18:31
| 07:32
| 18:29
| 07:34
| 18:27
| 07:36
| 18:25
| 07:37
| 18:22
| 07:39
| 18:20
| 07:41
| 18:18
| 07:43
| 18:16
| 07:44
| 18:14
| 07:46
| 18:12
| 07:48
| 18:10
| 07:50
| 18:07
| 07:51
| 18:05
| 07:53
| 18:03
| 06:55
| 17:01
| 06:57
| 16:59

07:32 (WEA 10/BO47) | 06:58

07:34 (WEA 10/BO47) | 16:57

07:34 (WEA 10/BO47) | 07:00

07:35 (WEA 10/BO47) | 16:55

| 07:02
| 16:53
| 07:04
| 16:52
| 07:06
| 16:50
| 331
|

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

Tag im Monat

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

Zeitpunkt (5S:MM) Schattenende

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV -

Berichtsnr. 10205500-A-6-A - www.dnv.com

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

| 07:07
| 16:48
| 07:09
| 16:46
| 07:11
16:44

N c
-
w

642
7:15
6:41
7:16
639

NE:
= L
@

637
7:20
6:35
7:22
6:34
724

S
P ©3 R
v N

631
7:27
6:29
7:29
627

N
R
—-

626
7:32
6:25
7:34
6:23
7:36
622

=
L p
@

620
7:39
6:19
7:41
618

So S
25 AR

616

¥

614

e
¥

749
6:12
7:51
6:11
7:52
611

o Nc
=k
oh

7 56
609

=== = A= = === == == = = = = = === =A== == ]

oS c
S
@ N

|
|
I
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 266
|

| 07:58
| 16:07
| 08:00
| 16:07
| 08:01
| 16:06
| 08:03
| 16:05
| 08:04
| 16:05
| 08:05
| 16:04
| 08:07
| 16:04
| 08:08
| 16:04
| 08:09
| 16:03
| 08:10
| 16:03
| 08:11
| 16:03
| 08:12
| 16:03
| 08:13
| 16:03
| 08:14
| 16:03
| 08:15
| 16:03
| 08:16
| 16:03
| 08:17
| 16:03
| 08:17
| 16:03
| 08:18
| 16:04
| 08:19
| 16:04
| 08:19
| 16:05
| 08:20
| 16:05
| 08:20
| 16:06
| 08:21
| 16:06
| 08:21
| 16:07
| 08:22
| 16:07
| 08:22

oeosz020938/12  WINAPRO ‘
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DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 15 - IO 15 SchmiedestraBe 6

Annahmen fiir Schattenwurfberechnung

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

Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

=

w o m N o o B W

10
11
12
13
14
15
16
17
18
18
20
21
22
23
24
25
26
27
28
29
30
31

Sennenscheinstunden
astr.max.mogl.Beschattung

|Januar

08:22
16:13
08:22
16:14
08:22
16:15
08:22
16:16
08:22
16:17
08:21
16:19
08:21
16:20
08:21
16:21
08:20
16:23
08:20
16:24
08:19
16:25
08:18
16:27
08:18
16:28
08:17
16:30
08:16
16:31
08:15
16:33
08:14
16:35
08:13
16:36
08:12
16:38
08:11
16:40
08:10
16:41
08:09
16:43
08:08
16:45
08:07
16:46
08:05
16:48
08:04
16:50
08:03
16:52
08:01
16:54
08:00
16:55
07:59
16:57
07:57
16:59
| 259
|

| Februar

07:56
17:01
07:54
17:03
07:52
17:04
07:51
17:06
07:49
17:08
07:47
17:10
07:46
17:12
07:44
17:14
07:42
17:16
07:40
17:18
07:39
17:19
07:37
17:21
07:35
17:23
07:33
17:25
07:31
17:27
07:29
17:29
07:27
17:31
07:25
17:32
07:23
17:34
07:21
17:36
07:19
17:38
07:17
17:40
07:15
17:42
07:13
17:43
07:11
17:45
07:09
17:47
07:06
17:49
07:04
17:51

277

| Marz

07:02
17:52
07:00
17:54
06:58
17:56
06:56
17:58
06:53
18:00
06:51
18:01
06:49
18:03
06:47
18:05
06:44
18:07
06:42
18:09
06:40
18:10
06:38
18:12
06:35
18:14
06:33
18:16
06:31
18:17
06:28
18:19
06:26
18:21
06:24
18:23
06:22
18:24
06:19
18:26
06:17
18:28
06:15
18:29
06:12
18:31
06:10
18:33
06:08
18:35
06:05
18:36
06:03
18:38
06:01
18:40
06:58
19:41
06:56
19:43
06:54
19:45
| 367
I

11
15
17
18
19
18
17
16
13

168

07:10 (WEA N20)
07:17 (WEA N20)
07:07 (WEA N20)
07:18 (WEA N20)
07:05 (WEA N20)
07:20 (WEA N20)
07:03 (WEA N20)
07:20 (WEA N20)
07:02 (WEA N20)
07:20 (WEA N20)
07:01 (WEA N20)
07:20 (WEA N20)
07:02 (WEA N20)
07:20 (WEA N20)
07:01 (WEA N20)
07:18 (WEA N20)
07:02 (WEA N20)
07:18 (WEA N20)
07:03 (WEA N20)
07:16 (WEA N20)
07:04 (WEA N20)
07:13 (WEA N20)

06:30 (WEA 10/BO47)
06:32 (WEA 10/BO47)
06:28 (WEA 10/BO47)
06:31 (WEA 10/BO47)
06:27 (WEA 10/BO47)
06:30 (WEA 10/BO47)

| April

06:51
19:47
06:49
19:48
06:47
19:50
06:45
19:52
06:42
19:53
06:40
19:55
06:38
19:57
06:35
19:58
06:33
20:00
06:31
20:02
06:29
20:04
06:26
20:05
06:24
20:07
06:22
20:09
06:20
20:10
06:18
20:12
06:15
20:14
06:13
20:16
06:11
20:17
06:09
20:19
06:07
20:21
06:05
20:22
06:03
20:24
06:01
20:26
05:59
20:27
05:57
20:29
05:54
20:31
05:52
20:32
05:50
20:34
05:49
20:36

| 416

12
16
18
20
23

23

117

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

06:29 (WEA N21)
06:34 (WEA N21)
06:26 (WEA N21)
06:38 (WEA N21)
06:23 (WEA N21)
06:39 (WEA N21)
06:22 (WEA N21)
06:40 (WEA N21)
06:22 (WEA N21)
06:42 (WEA N21)
06:20 (WEA N21)
06:43 (WEA N21)
06:20 (WEA N21)
06:43 (WEA N21)

05:47
20:38
05:45
20:39
05:43
20:41
05:41
20:43
05:39
20:44
05:37
20:46
05:35
20:47
05:34
20:49
05:32
20:51
05:30
20:52
05:28
20:54
05:27
20:56
05:25
20:57
05:24
20:59
05:22
21:00
05:21
21:02
05:19
21:03
05:18
21:05
05:16
21:06
05:15
21:08
05:13
21:09
05:12
21z
05:11
21:12
05:10
21:13
05:08
21:15
05:07
21:16
05:06
21:17
05:05
21:19
05:04
21:20
05:03
21:21
05:02
21:22
| 485

24

24

24

21
19
18
15
12

06:19 (WEA N21)
06:43 (WEA N21)
06:18 (WEA N21)
06:43 (WEA N21)
06:18 (WEA N21)
06:43 (WEA N21)
06:19 (WEA N21)
06:43 (WEA N21)
06:18 (WEA N21)
06:43 (WEA N21)
06:18 (WEA N21)
06:42 (WEA N21)
06:18 (WEA N21)
06:41 (WEA N21)
06:19 (WEA N21)
06:41 (WEA N21)
06:19 (WEA N21)
06:40 (WEA N21)
06:21 (WEA N21)
06:40 (WEA N21)
06:21 (WEA N21)
06:39 (WEA N21)
06:23 (WEA N21)
06:38 (WEA N21)
06:24 (WEA N21)
06:36 (WEA N21)
06:27 (WEA N21)
06:34 (WEA N21)

05:45 (WEA NO6)
05:51 (WEA NO6)
05:43 (WEA NO6)
05:52 (WEA NO6)
05:43 (WEA NO6)
05:54 (WEA NO6)

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

Tag im Monat Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV - Berichtsnr. 10205500-A-6-A - www.dnv.com

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

| Juni

05:01
21:23
05:00
21:25
05:00
21:26
04:59
21:27
04:58
21:28
04:58
21:29
04:57
21:30
04:56
21:30
04:56
21:31
04:55
21:32
04:55
21:33
04:55
21:34
04:54
21:34
04:54
21:35
04:54
21:35
04:54
21:36
04:54
21:36
04:54
21:37
04:54
21:37
04:54
21:37
04:54
21:38
04:54
21:38
04:55
21:38
04:55
21:38
04:55
21:38
04:56
21:38
04:56
21:38
04:56
21:38
04:57
21:38
04:58
21:38

| 499

11
13
14
14
15
15
16
15
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

16

465

DNV

05:43 (WEA NO6)
05:54 (WEA NO6)
05:42 (WEA NOB)
05:55 (WEA NO6)
05:41 (WEA NO6)
05:55 (WEA NOB)
05:42 (WEA NOG)
05:56 (WEA NO6)
05:41 (WEA NO6)
05:56 (WEA NOG)
05:42 (WEA NO6)
05:57 (WEA NO&)
05:41 (WEA NO6)
05:57 (WEA NOG)
05:42 (WEA NO&)
05:57 (WEA NO6)
05:42 (WEA NO6)
05:58 (WEA NOG)
05:42 (WEA NOS)
05:58 (WEA NO6)
05:42 (WEA NOG)
05:58 (WEA NO6)
05:43 (WEA NOS)
05:59 (WEA NO6)
05:42 (WEA NO6)
05:58 (WEA NO6)
05:42 (WEA NOS)
05:58 (\WEA NO6)
05:43 (WEA NO6)
05:59 (WEA NO6)
05:43 (WEA NO6)
05:59 (WEA NO6)
05:43 (WEA NO6)
05:59 (WEA NO6)
05:43 (WEA NO6)
05:59 (WEA NO6)
05:43 (WEA NO6)
05:59 (WEA NO6)
05:43 (WEA NO6)
05:59 (WEA NO6)
05:44 (WEA NOB)
06:00 (WEA NO6)
05:44 (WEA NO6)
06:00 (WEA NOB)
05:44 (WEA NO6)
06:00 (WEA NOS)
05:44 (WEA NO6)
06:00 (WEA NOG)
05:45 (WEA NO6)
06:01 (WEA NO6)
05:45 (WEA NO6)
06:01 (WEA NOG)
05:46 (WEA NO6)
06:02 (WEA NO6)
05:45 (WEA NOG)
06:01 (WEA NO6)
05:46 (WEA NOS)
06:02 (WEA NOG)
05:46 (WEA NO6)
06:02 (WEA NOS)

oeosz020938/13  WINAPRO w
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DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 15 - IO 15 SchmiedestraBe 6
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden | 502
astr.max.mégl.Beschattung | 217

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

Tag im Monat

| Juli | August
1] 04:58 05:46 (WEA NO6) | 05:35
21:37 16 06:02 (WEA NO6) | 21:06
2 | 04:59 05:47 (WEA NO6) | 05:36
21:37 16 06:03 (WEA NO6) | 21:04
3] 05:00 05:46 (WEA NO6) | 05:38
21:37 16 06:02 (WEA NO6) | 21:02
4 | 05:00 05:47 (WEA NO6) | 05:39
21:36 16 06:03 (WEA NO6) | 21:00
5]05:01 05:48 (WEA NO6) | 05:41
21:36 15 06:03 (WEA NO6) | 20:59
6| 05:02 05:48 (WEA NO6) | 05:42
21:35 15 06:03 (WEA NO6) | 20:57
71 05:03 05:49 (WEA NO6) | 05:44
21:35 14 06:03 (WEA NO6) | 20:55
8| 05:04 05:48 (WEA NO6) | 05:46
| 21:34 14 06:02 (WEA NO6) | 20:53
9] 05:05 05:49 (WEA NOG) | 05:47
121:33 13 06:02 (WEA NO6) | 20:51
10 | 05:06 05:49 (WEA NO6) | 05:49
21:33 13 06:02 (WEA NO6) | 20:50
11 ] 05:07 05:50 (WEA NO6) | 05:50
21:32 12 06:02 (WEA NO6) | 20:48
12 | 05:08 05:50 (WEA NO6) | 05:52
21:31 12 06:02 (WEA NO6) | 20:46
13 | 05:09 05:51 (WEA NO6) | 05:54
21:30 10 06:01 (WEA NO6) | 20:44
14 | 05:10 05:52 (WEA NO6) | 05:55
21:29 8  06:00 (WEA NO6) | 20:42
15 ] 05:11 05:55 (WEA NO6) | 05:57
21:28 4 05:59 (WEA NO6) | 20:40
16 | 05:12 | 05:58
| 21:27 | 20:38
17 ] 05:14 | 06:00
| 21:26 | 20:36
18 ] 05:15 | 06:02
| 21:25 | 20:34
19 | 05:16 | 06:03
| 21:24 | 20:32
20 | 05:18 | 06:05
| 21:23 | 20:30
21 05:19 | 06:07
| 21:22 | 20:28
22 | 05:20 | 06:08
| 21:20 | 20:25
23 | 05:22 | 06:10
| 21:19 | 2023
24 | 05:23 | 06:11
| 21:18 | 20:21
25 | 05:24 | 06:13
| 21:16 | 20:19
26| 05:26 06:15
21:15 20:17
27| 05:27 06:16
21:13 20:15
28 | 05:29 06:18
21:12 20:12
29| 05:30 06:20
21:10 20:10
30 ] 05:32 06:36 (WEA N21) | 06:21
21:.09 9 06:45 (WEA N21) | 20:08
31]05:33 06:33 (WEA N21) | 06:23
21:07 14 06:47 (WEA N21) | 20:06
| 454

I

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

20
22
23
24
24
24
25
25
24
23
23
22
21

379

Lizenzierter Anveender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

| September

06:33 (WEA N21) | 06:25
06:49 (WEA N21) | 20:03
06:31 (WEA N21) | 06:26
06:49 (WEA N21) | 20:01
06:30 (WEA N21) | 06:28
06:50 (WEA N21) | 19:59
06:29 (WEA N21) | 06:29
06:51 (WEA N21) | 13:57
06:28 (WEA N21) | 06:31
06:51 (WEA N21) | 13:54
06:28 (WEA N21) | 06:33
06:52 (WEA N21) | 13:52
06:28 (WEA N21) | 06:34
06:52 (WEA N21) | 18:50
0628 (WEA N21) | 06:36
06:52 (WEA N21) | 13:48
06:27 (WEA N21) | 06:38
06:52 (WEA N21) | 13:45
06:27 (WEA N21) | 06:39
06:52 (WEA N21) | 13:43
06:27 (WEA N21) | 06:41
06:51 (WEA N21) | 19:41
06:28 (WEA N21) | 06:42
06:51 (WEA N21) | 19:38
06:27 (WEA N21) | 06:44
06:50 (WEA N21) | 18:36
06:28 (WEA N21) | 06:46
06:50 (WEA N21) | 19:34
06:28 (WEA N21) | 06:47
06:49 (WEA N21) | 13:31
06:30 (WEA N21) | 06:49
06:48 (WEA N21) | 13:29
06:30 (WEA N21) | 06:51
06:46 (WEA N21) | 19:27
06:33 (WEA N21) | 06:52
06:44 (WEA N21) | 19:24

| 06:54

]19:22

| 06:55

| 381
|

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

13

15

17

17

19

94

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV -

Berichtsnr. 10205500-A-6-A - www.dnv.com

| Oktober

07:14
18:54
07:15
18:52
07:17
18:49
07:19
18:47
07:20
18:45
07:22
18:42
07:24
18:40
07:25
18:38
07:27
18:36
07:29
18:33
07:30
18:31
07:32
18:29
07:34
18:27
07:36
18:25

07:16 (WEA 10/BC47)
07:20 (WEA 10/BC47)
07:17 (WEA 10/BC47) | 07:43
07:19 (WEA 10/B047) | 18:16

| 07:44
18:14
07:46
18:12
07.48
18:10
07:50
| 18:07
| 07:51
| 18:05
07:53
18:03
06:55
17:01
06:57
16:59
06:58
16:57
07:00
16:55
07:02
16:53
07:04
16:52
07:06
16:50
| 331
|

07:49 (WEA N20)
07:56 (WEA N20)
07:45 (WEA N20)
07:58 (WEA N20)
07:44 (WEA N20)
07:59 (WEA N20)
07:43 (WEA N20)
08:00 (WEA N20)
07:42 (WEA N20)
07:59 (WEA N20)
07:41 (WEA N20)
08:00 (WEA N20)

18

17

16

79

07:41 (WEA N20)
08:00 (WEA N20)
07:41 (WEA N20)
07:58 (WEA N20)
07:42 (WEA N20)
07:58 (WEA N20)
07:44 (WEA N20)
07:57 (WEA N20)
07:46 (WEA N20)
07:55 (WEA N20)
07:47 (WEA N20)
07:52 (WEA N20)

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

DNV

| Novembej Dezembe:
07:07 07:58
16:48 16:07
07:09 08:00
16:46 16:07
07:11 08:01
16:44 16:06
07:13 08:03
16:42 16:05
07:15 08:04
16:41 16:05
07:16 08:05
16:39 16:05
07:18 08:07
16:37 16:04
07:20 08:08
| 16:35 16:04
| 07:22 08:09
|16:34 | 16:03
07:24 08:10
16:32 16:03
07:25 08:11
16:31 16:03
07:27 08:12
16:29 16:03
07:29 08:13
16:27 16:03
07:31 08:14
16:26 16:03
07:32 08:15
16:25 16:03
|07:34 | 08:16
11623 | 16:03
107:36 | 08:17
116:22 | 16:03
107:38 | 08:17
|16:20 | 16:03
|07:39 | 08:18
| 16:19 16:04
| 07:41 08:19
| 1e:18 16:04
| 07:43 08:19
| 16:17 16:05
| 07:44 08:20
| 16:16 16:05
| 07:46 08:20
| 16:14 16:06
| 07:48 08:21
116:13 | 16:06
|07:49 | 08:21
|16:12 | 16:07
07:51 08:22
16:11 16:07
07:52 08:22
16:11 16:08
07:54 08:22
16:10 16:09
07:55 08:22
16:09 16:10
07:57 08:22
16:08 16:11
08:22
16:12

| 266
|

| 244
|

oeosz020938 /14 WINAPRO w
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Projekt:

WEA Borne-Mitte

DNV

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 18 - IO 18 Ernst-Thalmann-StraBe 19, Borne
Annahmen fiir Schattenwurfberechnung

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

Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

=

w o m N o o B W

10
11
12
13
14
15
16
17
18
18
20
21
22
23
24
25
26
27
28
29
30
31

Sennenscheinstunden

|Januar

08:22
16:13
08:22
16:14
08:22
16:15
08:22
16:16
08:22
16:17
08:21
16:19
08:21
16:20
08:21
16:21
08:20
16:23
08:20
16:24
08:19
16:25
08:18
16:27
08:18
16:28
08:17
16:30
08:16
16:31
08:15
16:33
08:14
16:35
08:13
16:36
08:12
16:38
08:11
16:40
08:10
16:41
08:09
16:43
08:08
16:45
08:07
16:46
08:05
16:48
08:04
16:50
08:03
16:52
08:01
16:54
08:00
16:55
07:59
16:57
07:57
16:59
| 259

astr.max.mogl.Beschattung |

| Februar

07:56
17:01
07:54
17:03
07:52
17:04
07:51
17:06
07:49
17:08
07:47
17:10
07:46
17:12
07:44
17:14
07:42
17:16
07:40
17:18
07:39
17:19
07:37
17:21
07:35
17:23
07:33
17:25
07:31
17:27
07:29
17:29
07:27
17:31
07:25
17:32
07:23
17:34
07:21
17:36
07:19
17:38
07:17
17:40
07:15
17:42
07:13
17:43
07:11
17:45
07:09
17:47
07:06
17:49
07:04
17:51

277

| Marz

07:02
17:52
07:00
17:54
06:58
17:56
06:56
17:58
06:53
18:00
06:51
18:01
06:49
18:03
06:47
18:05
06:44
18:07
06:42
18:09
06:40
18:10
06:38
18:12
06:35
18:14
06:33
18:16
06:31
18:17
06:28
18:19
06:26
18:21
06:24
18:23
06:21
18:24
06:19
18:26
06:17
18:28
06:15
18:29
06:12
18:31
06:10
18:33
06:08
18:35
06:05
18:36
06:03
18:38
06:01
18:40
06:58
19:41
06:56
19:43
06:54
19:45
| 367
I

12
16
19
19
20
20
19
19
17
15

11

195

06:53 (WEA N20)
07:01 (WEA N20)
06:51 (WEA N20)
07:03 (WEA N20)
06:49 (WEA N20)
07:05 (WEA N20)
06:46 (WEA N20)
07:05 (WEA N20)
06:46 (WEA N20)
07:05 (WEA N20)
06:45 (WEA N20)
07:05 (WEA N20)
06:44 (WEA N20)
07:04 (WEA N20)
06:45 (WEA N20)
07:04 (WEA N20)
06:45 (WEA N20)
07:04 (WEA N20)
06:45 (WEA N20)
07:02 (WEA N20)
06:46 (WEA N20)
07:01 (WEA N20)
06:48 (WEA N20)
06:59 (WEA N20)

| April

06:51
19:47
06:49
19:48
06:47
19:50
06:45
19:52
06:42
19:53
06:40
19:55
06:38
19:57
06:35
19:58
06:33
20:00
06:31
20:02
06:29
20:04
06:26
20:05
06:24
20:07
06:22
20:09
06:20
20:10
06:18
20:12
06:15
20:14
06:13
20:16
06:11
20:17
06:09
20:19
06:07
20:21
06:05
20:22
06:03
20:24
06:01
20:26
05:59
20:27
05:56
20:29
05:54
20:31
05:52
20:32
05:50
20:34
05:49
20:36

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

07:07 (WEA 10/B047)
2 07:09 (WEA 10/BO47)
07:05 (WEA 10/B047)
4 07:09 (WEA 10/B047)
07:03 (WEA 10/B047)
5 07:08 (WEA 10/B047)
07:03 (WEA 10/B047)
1 07:04 (WEA 10/B047)

| Mai

05:47
20:38
05:45
20:39
05:43
20:41
05:41
20:43
05:39
20:44
05:37
20:46
05:35
20:47
05:34
20:49
05:32
20:51
05:30
20:52
05:28
20:54
05:27
20:56
05:25
20:57
05:24
20:59
05:22
21:00
05:21
21:02
05:19
21:03
05:18
21:05
05:16
21:06
05:15
21:08
05:13
21:09
05:12
21:11
05:11
21:12
05:10
21:13
05:08
21:15
05:07
21:16
05:06
21:17
05:05
21:19
05:04
21:20
05:03
21:21
05:02
21:22
| 485

24
25
25
26
26
26
26
27
27
26
25
25
25
25
490

06:03 (WEA N21)

06:06 (WEA N21)

05:58 (WEA N21)

06:09 (WEA N21)

05:57 (WEA N21)

06:12 (WEA N21)

05:55 (WEA N21)

06:13 (WEA N21)

05:55 (WEA N21)
06:14

(WEA N21)

(WEA N21)

(WEA N21)

(WEA N21)

(WEA N21)

(WEA N21)

(WEA N21)

06:16 (WEA N21)

05:52 (WEA N21)

06:17 (WEA N21)

05:52 (WEA N21)

06:17 (WEA N21)

05:51 (WEA N21)

06:17 (WEA N21)

05:51

06:17

05:51

06:17

05:51

06:17

05:51

06:18

05:51

B

:52

:18

HL

7

2

7

2

06:1
05:5.
06:1

5
3
5
4
153
14
05:53
5
2
5]
05:52

6

2

{

{

E

(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
06:18
{
(
{
(
{
(
(
{

WEA N21)

06 1
05:5
06:1
05:52 (WEA N21)
06:17 (WEA N21)
05:53 (WEA N21)
06:18 (WEA N21)

WEA N21)
WEA N21)

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

Tag im Monat

Sonnenaufgang  (55:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV -

Berichtsnr. 10205500-A-6-A - www.dnv.com

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

[ Juni

05:01
21:23
05:00
21:24
05:00
21:26
04:59
2127
04:58
21:28
04:58
21:29
04:57
21:30
04:56
21:30
04:56
21:31
04:55
2132
04:55
21:33
04:55
21:33
04:54
2134
04:54
21:35
04:54
2135
04:54
21:36
04:54
2136
04:54
21:37
04:54
21:37
04:54
2137
04:54
21:38
04:54
21:38
04:55
21:38
04:55
21:38
04:55
21:38
04:56
21:38
04:56
2138
04:56
21:38
04:57
21:38
04:58
21:38

| 499
|

24
23
22
22
21
20
20

473

DNV

05:53 (WEA N21)
06:17 (WEA N21)
05:54 (WEA N21)
06:17 (WEA N21)
05:54 (WEA N21)
06:16 (WEA N21)
05:55 (WEA N21)
06:17 (WEA N21)
05:55 (WEA N21)
06:16 (WEA N21)
05:56 (WEA N21)
06:16 (WEA N21)
05:56 (WEA N21)
06:16 (WEA N21)
05:57 (WEA N21)
06:16 (WEA N21)
05:58 (WEA N21)
06:16 (WEA N21)
05:58 (WEA N21)
06:15 (WEA N21)
05:59 (WEA N21)
06:15 (WEA N21)
05:59 (WEA N21)
06:15 (WEA N21)
05:59 (WEA N21)
06:14 (WEA N21)
06:00 (WEA N21)
06:14 (WEA N21)
06:00 (WEA N21)
06:14 (WEA N21)
06:01 (WEA N21)
06:14 (WEA N21)
06:01 (WEA N21)
06:14 (WEA N21)
06:02 (WEA N21)
06:14 (WEA N21)
06:02 (WEA N21)
06:14 (WEA N21)
06:02 (WEA N21)
06:14 (WEA N21)
06:03 (WEA N21)
06:15 (WEA N21)
06:03 (WEA N21)
06:15 (WEA N21)
06:03 (WEA N21)
06:15 (WEA N21)
06:03 (WEA N21)
06:15 (WEA N21)
06:04 (WEA N21)
06:16 (WEA N21)
06:03 (WEA N21)
06:16 (WEA N21)
06:04 (WEA N21)
06:17 (WEA N21)
06:03 (WEA N21)
06:17 (WEA N21)
06:03 (WEA N21)
06:18 (WEA N21)
06:03 (WEA N21)
06:18 (WEA N21)

oeosz020938 /15 WINAPRO w
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DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender
Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 18 - IO 18 Ernst-Thalmann-StraBe 19, Borne
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden |

|Juli
1]04:58
| 21:37
2| 04:59
| 21:37
3 | 05:00
| 21:37
4 | 05:00
| 21:36
5 | 05:01
| 21:36
6 | 05:02
| 21:35
7 105:03
| 21:35
8 | 05:04
| 21:34
9 | 05:05
| 21:33
10 | 05:06
| 21:33
11 | 05:07
| 21:32
12 | 05:08
| 21:31
13 | 05:09
| 21:30
14 | 05:10
| 21:29
15| 05:11
| 21:28
16 | 05:12
| 21:27
17 | 05:14
| 21:26
18 | 05:15
| 21:25
19 | 05:16
| 21:24
20 | 05:18
| 21:23
21 | 05:19
| 21:22
22 | 05:20
| 21:20
23] 05:22
| 21:19
24 | 05:23
| 21:18
25| 05:24
| 21:16
26 | 05:26
| 21:15
27 | 05:27
| 21:13
28 | 05:29
| 21:12
29 | 05:30
| 21:10
30 | 05:32
| 21:09
31 05:33
| 21:07
502

astr.max.mégl.Beschattung |

16
17
18
19
20
20
21
22
22
23
23
24
24
26
26
26
26
26
26
27
27
26
26
26
25
24
24
22
20
19
17

708

| August

06:03 (WEA N21) | 05:35
06:19 (WEA N21) | 21:06
06:03 (WEA N21) | 05:36
06:20 (WEA N21) | 21:04
06:02 (WEA N21) | 05:38
06:20 (WEA N21) | 21:02
06:02 (WEA N21) | 05:39
06:21 (WEA N21) | 21:00
06:02 (WEA N21) | 05:41
06:22 (WEA N21) | 20:59
06:02 (WEA N21) | 05:42
06:22 (WEA N21) | 20:57
06:02 (WEA N21) | 05:44
06:23 (WEA N21) | 20:55
06:01 (WEA N21) | 05:46
06:23 (WEA N21) | 20:53
06:01 (WEA N21) | 05:47
06:23 (WEA N21) | 20:51
06:01 (WEA N21) | 05:49
06:24 (WEA N21) | 20:50
06:01 (WEA N21) | 05:50
06:24 (WEA N21) | 20:48
06:01 (WEA N21) | 05:52
06:25 (WEA N21) | 20:46
06:01 (WEA N21) | 05:54
06:25 (WEA N21) | 20:44
06:00 (WEA N21) | 05:55
06:26 (WEA N21) | 20:42
06:01 (WEA N21) | 05:57
06:27 (WEA N21) | 20:40
06:01 (WEA N21) | 05:58
06:27 (WEA N21) | 20:38
06:01 (WEA N21) | 06:00
06:27 (WEA N21) | 20:36
06:01 (WEA N21) | 06:02
06:27 (WEA N21) | 20:34
06:01 (WEA N21) | 06:03
06:27 (WEA N21) | 20:32
06:00 (WEA N21) | 06:05
06:27 (WEA N21) | 20:30
06:01 (WEA N21) | 06:07
06:28 (WEA N21) | 20:27
06:01 (WEA N21) | 06:08
06:27 (WEA N21) | 20:25
06:01 (WEA N21) | 06:10
06:27 (WEA N21) | 20:23
06:02 (WEA N21) | 06:11
06:28 (WEA N21) | 20:21
06:02 (WEA N21) | 06:13
06:27 (WEA N21) | 20:19
06:02 (WEA N21) | 06:15
06:26 (WEA N21) | 20:17
06:03 (WEA N21) | 06:16
06:27 (WEA N21) | 20:15
06:04 (WEA N21) | 06:18
06:26 (WEA N21) | 20:12
06:04 (WEA N21) | 06:20
06:24 (WEA N21) | 20:10
06:05 (WEA N21) | 06:21
06:24 (WEA N21) | 20:08
06:06 (WEA N21) | 06:23
06:23 (WEA N21) | 20:06

| 454

|

14

23

Lizenzierter Anveender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

| September

06:08 (WEA N21) | 06:25
06:22 (WEA N21) | 20:03
06:10 (WEA N21) | 06:26
06:19 (WEA N21) | 20: 01

HOHMORORORORORORORORNOROROROROCRHRORORORORORORORORORORORORO RO
NN N NN LN ON DN DO 0 OO0 VT OV O OOV VIVLTOTVTOT VORIV
= e o = =) o= = BN R NN D WS WS W [ N N N AR R R RN RT R RRT TN

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 381
|

209

DNV

| Oktober | Novembei Dezember

7:14
8:54
7:15
8:52
7:17
8:49
7:19
8:47
| 07:20
| 18:45
06:58 (WEA 10/B047) | 07:22
07:03 (WEA 10/B047) | 18:42
07:00 (WEA 10/B047) | 07:24
07:04 (WEA 10/B047) | 18:40
07:02 (WEA 10/B047) | 07:25
07:04 (WEA 10/B047) | 18:38
| 07:27
| 18:36
| 07:29
| 18:33
| 07:30
] 18:31
107:32
| 18:29
| 07:34
| 18:27
| 07:36
| 18:25
1 07:37
| 18:22
| 07:39
| 18:20
07:37 (WEA N20) | 07:41
07:47 (WEA N20) | 18:18
07:34 (WEA N20) | 07:43
07:48 (WEA N20) | 18:16
07:33 (WEA N20) | 07:44
07:49 (WEA N20) | 18:14
07:32 (WEA N20) | 07:46
07:50 (WEA N20) | 18:12
07:30 (WEA N20) | 07:48
07:50 (WEA N20) | 18:10
07:30 (WEA N20) | 07:50
07:50 (WEA N20) | 18:07
07:29 (WEA N20) | 07:51
07:49 (WEA N20) | 18:05
07:29 (WEA N20) | 07:53
07:49 (WEA N20) | 18:03
07:30 (WEA N20) | 06:55
07:48 (WEA N20) | 17:01
07:30 (WEA N20) | 06:57
07:47 (WEA N20) | 16:59
07:32 (WEA N20) | 06:58
07:45 (WEA N20) | 16:57
07:34 (WEA N20) | 07:00
07:44 (WEA N20) | 16:55
07:36 (WEA N20) | 07:02
07:38 (WEA N20) | 16:53
| 07:04
| 16:52
| 07:06
| 16:50
| 331

|

HOBRBRORORO

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

Tag im Monat

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV - Berichtsnr. 10205500-A-6-A - www.dnv.com

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

6:39

7:32

6:22

6:18

7:55

6:08

] 07:58
| 16:07
| 08:00
| 16:07
| 08:01
| 16:06
| 08:03
| 16:05
| 08:04
| 16:05
| 08:05
| 16:05
| 08:07
| 16:04
| 08:08
| 16:04
| 08:09
| 16:03
| 08:10
| 16:03
] 08:11
| 16:03
| 08:12
| 16:03
| 08:13
| 16:03
| 08:14
| 16:03
| 08:15
| 16:03
| 08:16
| 16:03
| 08:17
| 16:03
| 08:17
| 16:03
| 08:18
| 16:04
] 08:19
| 16:04
| 08:19
| 16:05
| 08:20
| 16:05
| 08:20
| 16:06
| 08:21
| 16:06
] 08:21
| 16:07
| 08:22
| 16:07
| 08:22
| 16:08
| 08:22
| 16:09
| 08:22
| 16:10

oeosz0220938 /15 WINAPRO ‘
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Projekt:

WEA Borne-Mitte

DNV

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 19 - IO 19 Altenweddinger Weg 1, Borne
Annahmen fiir Schattenwurfberechnung

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

Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

=

w o m N o o B W

10
11
12
13
14
15
16
17
18
18
20
21
22
23
24
25
26
27
28
29
30
31

Sennenscheinstunden

|Januar

08:22
16:13
08:22
16:14
08:22
16:15
08:22
16:16
08:22
16:17
08:21
16:19
08:21
16:20
08:21
16:21
08:20
16:23
08:20
16:24
08:19
16:25
08:18
16:27
08:18
16:28
08:17
16:30
08:16
16:31
08:15
16:33
08:14
16:35
08:13
16:36
08:12
16:38
08:11
16:40
08:10
16:41
08:09
16:43
08:08
16:45
08:07
16:46
08:05
16:48
08:04
16:50
08:03
16:52
08:01
16:54
08:00
16:55
07:59
16:57
07:57
16:59
| 259

astr.max.mogl.Beschattung |

| Februar

07:56
17:01
07:54
17:03
07:52
17:04
07:51
17:06
07:49
17:08
07:47
17:10
07:46
17:12
07:44
17:14
07:42
17:16
07:40
17:18
07:39
17:19
07:37
17:21
07:35
17:23
07:33
17:25
07:31
17:27
07:29
17:29
07:27
17:31
07:25
17:32
07:23
17:34
07:21
17:36
07:19
17:38
07:17
17:40
07:15
17:42
07:13
17:43
07:11
17:45
07:09
17:47
07:06
17:49
07:04
17:51

| 277

| Marz

07:02
17:52
07:00
17:54
06:58
17:56
06:56
17:58
06:53
18:00
06:51
18:01
06:49
18:03
06:47
18:05
06:44
18:07
06:42
18:09
06:40
18:10
06:38
18:12
06:35
18:14
06:33
18:16
06:31
18:17
06:28
18:19
06:26
18:21
06:24
18:23
06:21
18:24
06:19
18:26
06:17
18:28
06:15
18:29
06:12
18:31
06:10
18:33
06:08
18:35
06:05
18:36
06:03
18:38
06:01
18:40
06:58
19:41
06:56
19:43
06:54
19:45
| 367
I

11
15
18
20
20
20
20
20
19
17
14

10

210

06:56 (WEA N20)
07:02 (WEA N20)
06:53 (WEA N20)
07:04 (WEA N20)
06:51 (WEA N20)
07:06 (WEA N20)
06:49 (WEA N20)
07:07 (WEA N20)
06:47 (WEA N20)
07:07 (WEA N20)
06:47 (WEA N20)
07:07 (WEA N20)
06:47 (WEA N20)
07:07 (WEA N20)
06:46 (WEA N20)
07:06 (WEA N20)
06:46 (WEA N20)
07:06 (WEA N20)
06:47 (WEA N20)
07:06 (WEA N20)
06:47 (WEA N20)
07:04 (WEA N20)
06:48 (WEA N20)
07:02 (WEA N20)
06:50 (WEA N20)
07:00 (WEA N20)

| April

06:51
19:47
06:49
19:48
06:47
19:50
06:45
19:52
06:42
19:53
06:40
19:55
06:38
19:57
06:35
19:58
06:33
20:00
06:31
20:02
06:29
20:04
06:26
20:05
06:24
20:07
06:22
20:09
06:20
20:10
06:18
20:12
06:15
20:14
06:13
20:16
06:11
20:17
06:09
20:19
06:07
20:21
06:05
20:22
06:03
20:24
06:01
20:26
05:59
20:27
05:56
20:29
05:54
20:31
05:52
20:32
05:50
20:34
05:49
20:36

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

07:07 (WEA 10/B047)
2 07:09 (WEA 10/BO47)
07:05 (WEA 10/B047)
4 07:09 (WEA 10/B047)
07:03 (WEA 10/B047)
6 07:09 (WEA 10/B047)
07:02 (WEA 10/B047)
4 07:06 (WEA 10/B047)

| Mai

05:47
20:38
05:45
20:39
05:43
20:41
05:41
20:43
05:39
20:44
05:37
20:46
05:35
20:47
05:34
20:49
05:32
20:51
05:30
20:52
05:28
20:54
05:27
20:56
05:25
20:57
05:24
20:59
05:22
21:00
05:21
21:02
05:19
21:03
05:18
21:05
05:16
21:06
05:15
21:08
05:13
21:09
05:12
21:11
05:11
21:12
05:10
21:13
05:08
21:15
05:07
21:16
05:06
21:17
05:05
21:19
05:04
21:20
05:03
21:21
05:02
21:22
| 485

20
21
23
24
25
25
26
26
27
27
27
27
27
27
27
27
448

05:56 (WEA N21)
06:07 (WEA N21)
05:55 (WEA N21)
06:09 (WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
06:14 (WEA N21)
05:50 (WEA N21)
06:15 (WEA N21)
05:49 (WEA N21)
06:14 (WEA N21)
05:49 (WEA N21)
06:15 (WEA N21)
05:49 (WEA N21)
06:15 (WEA N21)
05:49 (WEA N21)
06:16 (WEA N21)
05:49 (WEA N21)
06:16 (WEA N21)
05:49 (WEA N21)
06:16 (WEA N21)
05:49 (WEA N21)
06:16 (WEA N21)
05:49 (WEA N21)
06:16 (WEA N21)
05:49 (WEA N21)
06:16 (WEA N21)
05:49 (WEA N21)
06:16 (WEA N21)
05:50 (WEA N21)
06:17 (WEA N21)

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

Tag im Monat

Sonnenaufgang  (55:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV -

Berichtsnr. 10205500-A-6-A - www.dnv.com

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

[ Juni

05:01
21:23
05:00
21:24
05:00
21:26
04:59
2127
04:58
21:28
04:58
21:29
04:57
21:30
04:56
21:30
04:56
21:31
04:55
2132
04:55
21:33
04:55
21:33
04:54
2134
04:54
21:35
04:54
2135
04:54
21:36
04:54
2136
04:54
21:37
04:54
21:37
04:54
2137
04:54
21:38
04:54
21:38
04:55
21:38
04:55
21:38
04:55
21:38
04:56
21:38
04:56
2138
04:56
21:38
04:57
21:38
04:58
21:38

| 499
|

31
33
35
35
36
37
36
36
37
36
36
35
36
85
35

35
35

®

®

35
35
35

36

1047

DNV

05:35 (WEA R03)
06:17 (WEA N21)
05:34 (WEA R03)
06:16 (WEA N21)
05:33 (WEA R03)
06:16 (WEA N21)
05:34 (WEA R03)
06:17 (WEA N21)
05:33 (WEA R03)
06:16 (WEA N21)
05:33 (WEA R03)
06:17 (WEA N21)
05:33 (WEA R03)
06:16 (WEA N21)
05:33 (WEA R03)
06:16 (WEA N21)
05:33 (WEA R03)
06:17 (WEA N21)
05:33 (WEA R03)
06:16 (WEA N21)
05:33 (WEA R03)
06:16 (WEA N21)
05:24 (WEA R03)
06:17 (WEA N21)
05:33 (WEA R03)
06:16 (WEA N21)
05:33 (WEA R03)
06:16 (WEA N21)
05:34 (WEA R03)
06:16 (WEA N21)
05:34 (WEA R03)
06:16 (WEA N21)
05:34 (WEA RO3)
06:16 (WEA N21)
05:34 (WEA R03)
06:17 (WEA N21)
05:34 (WEA R03)
06:17 (WEA N21)
05:34 (WEA R03)
06:17 (WEA N21)
05:35 (WEA R03)
06:18 (WEA N21)
05:35 (WEA R03)
06:18 (WEA N21)
05:35 (WEA R03)
06:18 (WEA N21)
05:35 (WEA R03)
06:18 (WEA N21)
05:35 (WEA RO3)
06:18 (WEA N21)
05:35 (WEA R03)
06:18 (WEA N21)
05:37 (WEA R03)
06:19 (WEA N21)
05:36 (WEA RO3)
06:19 (WEA N21)
05:37 (WEA R03)
06:20 (WEA N21)
05:37 (WEA RO3)
06:20 (WEA N21)

oeosz020938 /17 WINAPRO w
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DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

DNV

Berechnet:

07.04.2022 15:17/3.5.576

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 19 - IO 19 Altenweddinger Weg 1, Borne
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden |

|Juli

1]04:58
| 21:37

2 | 04:59
| 21:37

3 | 05:00
| 21:37
4| 05:00
| 21:36
5] 05:01
| 21:36

6 | 05:02
| 21:35

7 | 05:03
| 21:35

8 | 05:04
|21:34

9 | 05:05
| 21:33

10 | 05:06
| 21:33

11 | 05:07
| 21:32

12 | 05:08
| 21:31

13 | 05:09
| 21:30
14 | 05:10
| 21:29

15 | 05:11
| 21:28

16 | 05:12
| 21:27

17 | 05:14
| 21:26

18 | 05:15
| 21:25

19 | 05:16
| 21:24
20 | 05:18
| 21:23
21]05:19
| 21:22
22 | 05:20
| 21:20

23 | 05:22
| 21:19
24 | 05:23
| 21:18

25 | 05:24
| 21:16
26 | 05:26
| 21:15
27 | 05:27
| 21:13
28 | 05:29
| 21:12
29 | 05:30
| 21:10
30 | 05:32
| 21:09
31| 05:33
| 21:07
502

astr.max.mdgl.Beschattung |

37
36
36
37
36
37
36
36
35
35
33
30
27
28
28
28
28
28
27
27
27
26
26
25
23
22
21
19
16
ii]

8

871

| August

05:37 (WEA RO3) | 05:35
06:21 (WEA N21) | 21:06
05:38 (WEA RO3) | 05:36
06:21 (WEA N21) | 21:04
05:38 (WEA RO3) | 05:38
06:21 (WEA N21) | 21:02
05:38 (WEA RO3) | 05:39
06:22 (WEA N21) | 21:00
05:39 (WEA RO3) | 05:41
06:22 (WEA N21) | 20:59
05:39 (WEA RO3) | 05:42
06:23 (WEA N21) | 20:57
05:40 (WEA RO3) | 05:44
06:23 (WEA N21) | 20:55
05:40 (WEA RO3) | 05:46
06:23 (WEA N21) | 20:53
05:40 (WEA RO3) | 05:47
06:23 (WEA N21) | 20:51
05:41 (WEA RO3) | 05:49
06:24 (WEA N21) | 20:50
05:42 (WEA RO3) | 05:50
06:24 (WEA N21) | 20:48
05:44 (WEA RO3) | 05:52
06:24 (WEA N21) | 20:46
05:57 (WEA N21) | 05:54
06:24 (WEA N21) | 20:44
05:57 (WEA N21) | 05:55
06:25 (WEA N21) | 20:42
05:57 (WEA N21) | 05:57
06:25 (WEA N21) | 20:40
05:58 (WEA N21) | 05:58
06:26 (WEA N21) | 20:38
05:58 (WEA N21) | 06:00
06:26 (WEA N21) | 20:36
05:58 (WEA N21) | 06:02
06:26 (WEA N21) | 20:34
05:58 (WEA N21) | 06:03
06:25 (WEA N21) | 20:32
05:58 (WEA N21) | 06:05
06:25 (WEA N21) | 20:30
05:59 (WEA N21) | 06:07
06:26 (WEA N21) | 20:27
05:59 (WEA N21) | 06:08
06:25 (WEA N21) | 20:25
05:59 (WEA N21) | 06:10
06:25 (WEA N21) | 20:23
06:00 (WEA N21) | 06:11
06:25 (WEA N21) | 20:21
06:01 (WEA N21) | 06:13
06:24 (WEA N21) | 20:19
06:01 (WEA N21) | 06:15
06:23 (WEA N21) | 20:17
06:02 (WEA N21) | 06:16
06:23 (WEA N21) | 20:15
06:03 (WEA N21) | 06:18
06:22 (WEA N21) | 20:12
06:04 (WEA N21) | 06:20
06:20 (WEA N21) | 20:10
06:06 (WEA N21) | 06:21
06:19 (WEA N21) | 20:08
06:08 (WEA N21) | 06:23
06:16 (WEA N21) | 20:06

| 454

I

| September

| 06:25
| 20:03
| 06:26
| 20:01
| 06:28
| 19:59
| 06:29
| 19:57
| 06:31
| 19:54
| 06:33
| 19:52
| 06:34
| 19:50
| 06:36
| 19:47
| 06:38
| 19:45
| 06:39
| 19:43
| 06:41
| 19:41
| 06:42
| 19:38
| 06:44
| 19:36
| 06:46
| 19:34
| 06:47
| 19:31
| 06:49
| 19:29
| 06:51
| 19:27
| 06:52
| 19:24
| 06:54
| 19:22
| 06:55
| 19:20
| 06:57
| 19:17
| 06:59
| 19:15
| 07:00
| 19:13
| 07:02
| 19:10
| 07:04
| 19:08
| 07:05
| 19:06
| 07:07
| 19:03
| 07:09
| 19:01
| 07:10
| 18:59
| 07:12
| 18:56

|
|
| 381
I

13
17
19
20
20
21
20
20
18
16

13

231

| Oktober | Novembel Dezember
| 07:14 | 07:07 | 07:58
| 18:54 | 16:48 | 16:07
| 07:15 | 07:09 | 08:00
| 18:52 | 16:46 | 16:07
| 07:17 | 07:11 | 08:01
| 18:49 | 16:494 | 16:06
| 07:19 | 07:13 | 08:03
| 18:47 | 16:42 | 16:05
06:59 (WEA 10/B047) | 07:20 | 07:15 | 08:04
07:03 (WEA 10/B047) | 18:45 | 16:41 | 16:05
06:58 (WEA 10/B047) | 07:22 | 07:16 | 08:05
07:04 (WEA 10/B047) | 18:42 | 16:39 | 16:04
07:00 (WEA 10/B047) | 07:24 | 07:18 | 08:07
07:04 (WEA 10/B047) | 18:40 | 16:37 | 16:04
07:02 (WEA 10/B047) | 07:25 | 07:20 | 08:08
07:05 (WEA 10/B0O47) | 18:38 | 16:35 | 16:04
| 07:27 | 07:22 | 08:09
| 18:36 | 16:34 | 16:03
| 07:29 | 07:24 | 08:10
| 18:33 | 16:32 | 16:03
| 07:30 | 07:25 ] 08:11
| 18:31 | 16:31 | 16:03
| 07:32 | 07:27 | 08:12
| 18:29 | 16:29 | 16:03
| 07:34 | 07:29 | 08:13
| 18:27 | 16:27 | 16:03
| 07:36 | 07:31 | 08:14
| 18:25 | 16:26 | 16:03
| 07:37 | 07:32 | 08:15
| 18:22 | 16:25 | 16:03
| 07:39 | 07:34 | 08:16
| 18:20 | 16:23 | 16:03
07:39 (WEA N20) | 07:41 | 07:36 | 08:17
07:48 (WEA N20) | 18:18 | 16:22 | 16:03
07:36 (WEA N20) | 07:43 | 07:38 | 08:17
07:49 (WEA N20) | 18:16 | 16:20 | 16:03
07:34 (WEA N20) | 07:44 | 07:39 | 08:18
07:51 (WEA N20) | 18:14 | 16:19 | 16:04
07:33 (WEA N20) | 07:46 | 07:41 | 08:19
07:52 (WEA N20) | 18:12 | 16:18 | 16:04
07:32 (WEA N20) | 07:48 | 07:43 | 08:19
07:52 (WEA N20) | 18:10 | 16:17 | 16:05
07:32 (WEA N20) | 07:50 | 07:44 | 08:20
07:52 (WEA N20) | 18:07 | 16:16 | 16:05
07:30 (WEA N20) | 07:51 | 07:46 | 08:20
07:51 (WEA N20) | 18:05 | 16:14 | 16:06
07:31 (WEA N20) | 07:53 | 07:48 | 08:21
07:51 (WEA N20) | 18:03 | 16:13 | 16:06
07:31 (WEA N20) | 06:55 | 07:49 | 08:21
07:51 (WEA N20) | 17:01 | 16:12 | 16;07
07:31 (WEA N20) | 06:57 | 07:51 | 08:22
07:49 (WEA N20) | 16:59 | 16:11 | 16:07
07:32 (WEA N20) | 06:58 | 07:52 | 08:22
07:48 (WEA N20) | 16:57 | 16:11 | 16:08
07:34 (WEA N20) | 07:00 | 07:54 | 08:22
07:47 (WEA N20) | 16:55 | 16:10 | 16:09
07:35 (WEA N20) | 07:02 | 07:55 | 08:22
07:43 (WEA N20) | 16:53 | 16:09 | 16:10
| 07:04 | 07:57 | 08:22
| 16:52 | 16:08 | 16:11
| 07:06 | | 08:22
| 16:50 | | 16:12
| 331 | 266 | 244

| |

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

Tag im Monat

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

DNV - Berichtsnr. 10205500-A-6-A - www.dnv.com

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

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

oeosz020938 /18 WINAPRO ‘
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Projekt:

WEA Borne-Mitte

DNV

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 20 - IO 20 Unseburger StraBBe 2, Borne
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

=

w o m N o o B W

10
11
12
13
14
15
16
17
18
18
20
21
22
23
24
25
26
27
28
29
30
31

Sennenscheinstunden

|Januar

08:22
16:13
08:22
16:14
08:22
16:15
08:22
16:16
08:22
16:17
08:21
16:19
08:21
16:20
08:21
16:21
08:20
16:23
08:20
16:24
08:19
16:25
08:18
16:27
08:18
16:28
08:17
16:30
08:16
16:31
08:15
16:33
08:14
16:35
08:13
16:36
08:12
16:38
08:11
16:40
08:10
16:41
08:09
16:43
08:08
16:45
08:07
16:46
08:05
16:48
08:04
16:50
08:03
16:52
08:01
16:54
08:00
16:55
07:59
16:57
07:57
16:59
| 259

astr.max.mogl.Beschattung |

| Februar

07:56
17:01
07:54
17:03
07:52
17:04
07:51
17:06
07:49
17:08
07:47
17:10
07:46
17:12
07:44
17:14
07:42
17:16
07:40
17:18
07:39
17:19
07:37
17:21
07:35
17:23
07:33
17:25
07:31
17:27
07:29
17:29
07:27
17:31
07:25
17:32
07:23
17:34
07:21
17:36
07:19
17:38
07:17
17:40
07:15
17:42
07:13
17:43
07:11
17:45
07:09
17:47
07:06
17:49
07:04
17:51

| 277

| Marz

07:02
17:52
07:00
17:54
06:58
17:56
06:56
17:58
06:53
18:00
06:51
18:01
06:49
18:03
06:47
18:05
06:44
18:07
06:42
18:09
06:40
18:10
06:38
18:12
06:35
18:14
06:33
18:16
06:31
18:17
06:28
18:19
06:26
18:21
06:24
18:23
06:21
18:24
06:19
18:26
06:17
18:28
06:15
18:29
06:12
18:31
06:10
18:33
06:08
18:35
06:05
18:36
06:03
18:38
06:01
18:40
06:58
19:41
06:56
19:43
06:54
19:45
| 367
I

13
17
19
20
21
21
20
20
18
16

13

215

06:49 (WEA N20)
06:58 (WEA N20)
06:46 (WEA N20)
06:59 (WEA N20)
06:44 (WEA N20)
07:01 (WEA N20)
06:43 (WEA N20)
07:02 (WEA N20)
06:41 (WEA N20)
07:01 (WEA N20)
06:41 (WEA N20)
07:02 (WEA N20)
06:41 (WEA N20)
07:02 (WEA N20)
06:40 (WEA N20)
07:00 (WEA N20)
06:40 (WEA N20)
07:00 (WEA N20)
06:41 (WEA N20)
06:59 (WEA N20)
06:42 (WEA N20)
06:58 (WEA N20)
06:43 (WEA N20)
06:56 (WEA N20)
07:45 (WEA N20)
07:53 (WEA N20)

| April

06:51
19:47
06:49
19:48
06:47
19:50
06:45
19:52
06:42
19:53
06:40
19:55
06:38
19:57
06:35
19:58
06:33
20:00
06:31
20:02
06:29
20:04
06:26
20:05
06:24
20:07
06:22
20:09
06:20
20:10
06:18
20:12
06:15
20:14
06:13
20:16
06:11
20:17
06:09
20:19
06:07
20:21
06:05
20:22
06:03
20:24
06:01
20:26
05:59
20:27
05:56
20:29
05:54
20:31
05:52
20:32
05:50
20:34
05:49
20:36

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

| Mai [ Juni
05:47 05:01
20:38 21:23
05:45 05:00
20:39 21:24
05:43 05:00
20:41 21:26
05:41 04:59
20:43 21:27
05:39 04:58
20:44 21:28
05:37 04:58
20:46 21:29
07:00 (WEA 10/B047) | 05:35 04:57
2 07:02 (WEA 10/B047) | 20:47 21:30
06:58 (WEA 10/B047) | 05:34 04:56
4 07:02 (WEA 10/B047) | 20:49 21:30
06:56 (WEA 10/B047) | 05:32 04:56
5 07:01 (WEA 10/B047) | 20:51 21:31
06:55 (WEA 10/B047) | 05:30 04:55
5 07:00 (WEA 10/B047) | 20:52 21:32
05:28 04:55
20:54 21:33
05:27 04:55
20:56 21:33
05:25 04:54
20:57 21:24
05:24 04:54
20:59 21:35
05:22 04:54
21:00 21:35
05:21 04:54
21:02 21:36
05:19 05:52 (WEA N21) | 04:54
21:03 5 05:57 (WEA N21) | 21:36
05:18 05:49 (WEA N21) | 04:54
21:05 11 06:00 (WEA N21) | 21:37
05:16 05:48 (WEA N21) | 04:54
21:06 14 06:02 (WEA N21) | 21:37
05:15 05:47 (WEA N21) | 04:54
21:08 17 06:04 (WEA N21) | 21:37
05:13 05:45 (WEA N21) | 04:54
21:09 19 06:04 (WEA N21) | 21:38
05:12 05:44 (WEA N21) | 04:54
21:11 21 06:05 (WEA N21) | 21:38
05:11 05:44 (WEA N21) | 04:55
21:12 22 06:06 (WEA N21) | 21:38
05:10 05:44 (WEA N21) | 04:55
21:13 23 06:07 (WEA N21) | 21:38
05:08 05:43 (WEA N21) | 04:55
21:15 24 06:07 (WEA N21) | 21:38
05:07 05:43 (WEA N21) | 04:56
21:16 25  06:08 (WEA N21) | 21:38
05:06 05:43 (WEA N21) | 04:56
21:17 25 06:08 (WEA N21) | 21:38
05:05 05:42 (WEA N21) | 04:56
21:19 27 06:09 (WEA N21) | 21:38
05:04 05:42 (WEA N21) | 04:57
21:20 27  06:09 (WEA N21) | 21:38
05:03 05:42 (\WEA N21) | 04:58
21:21 27 06:09 (WEA N21) | 21:38

05:02 05:43 (WEA N21)

21:22 27 06:10 (WEA N21)
| 485 | 499

16 | 314 |

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

Tag im Monat

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV -

Sonnenaufgang  (55:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Berichtsnr. 10205500-A-6-A - www.dnv.com

Zeitpunkt (55:MM) Schattenanfang (WEA mit erstem Schatten)
Zeitpunkt (5S:MM) Schattenende (WEA mit letztem Schatten)

27
28
28
27
27
28
27
27
28
27
27
27
27
26
27
27
26
26
26
26
26
26
26
26
26
26
27
27
26

27

802

DNV

05:43 (WEA N21)
06:10 (WEA N21)
05:42 (WEA N21)
06:10 (WEA N21)
05:42 (WEA N21)
06:10 (WEA N21)
05:43 (WEA N21)
06:10 (WEA N21)
05:43 (WEA N21)
06:10 (WEA N21)
05:43 (WEA N21)
06:11 (WEA N21)
05:43 (WEA N21)
06:10 (WEA N21)
05:44 (WEA N21)
06:11 (WEA N21)
05:44 (WEA N21)
06:12 (WEA N21)
05:44 (WEA N21)
06:11 (WEA N21)
05:44 (WEA N21)
06:11 (WEA N21)
05:45 (WEA N21)
06:12 (WEA N21)
05:44 (WEA N21)
06:11 (WEA N21)
05:45 (WEA N21)
06:11 (WEA N21)
05:45 (WEA N21)
06:12 (WEA N21)
05:45 (WEA N21)
06:12 (WEA N21)
05:46 (WEA N21)
06:12 (WEA N21)
05:46 (WEA N21)
06:12 (WEA N21)
05:46 (WEA N21)
06:12 (WEA N21)
05:46 (WEA N21)
06:12 (WEA N21)
05:47 (WEA N21)
06:13 (WEA N21)
05:47 (WEA N21)
06:13 (WEA N21)
05:47 (WEA N21)
06:13 (WEA N21)
05:47 (WEA N21)
06:13 (WEA N21)
05:48 (WEA N21)
06:14 (WEA N21)
05:48 (WEA N21)
06:14 (WEA N21)
05:48 (WEA N21)
06:15 (WEA N21)
05:48 (WEA N21)
06:15 (WEA N21)
05:49 (WEA N21)
06:15 (WEA N21)
05:48 (WEA N21)
06:15 (WEA N21)

oeosz020938 /15 WINAPRO w
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DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

DNV

07.04.2022 15:17/3.5.576

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 20 - IO 20 Unseburger StraBBe 2, Borne
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Juli

10458
| 21:37
2| 04:59
| 21:37
3| 05:00
| 21:37
4| 05:00
| 21:36
5] 05:01
| 21:36

27

27

27

27

28

6 | 05:02
| 21:35 27

71 05:03
| 21:35 27

8| 05:04
| 21:34 28

9 | 05:05
| 21:33 28

10 | 05:06
|21:33 27

11 | 05:07
|21:32 27

12 | 05:08
|21:31 27

13 | 05:00
| 21:30 27

14 | 05:10
| 21:29 26

15 | 05:11
|21:28 26

16 | 05:12
| 21:27 26

17 1 05:14
| 21:26 26

18 | 05:15
| 21:25 24

19 | 05:16
| 21:24 24

20 | 05:18
| 21:23 23

21| 05:19
|21:22 21

22 | 05:20
| 21:20 20

23 ] 05:22
| 21:19 18

24| 05:23
| 21:18 16

25 | 05:24
| 21:16 13

26 | 05:26
| 21:15 9

27 | 05:27

| 21:13

28 | 05:29

| 21:12

29 | 05:30

| 21:10

30 | 05:32

| 21:09

31| 05:33

| 21:07

Sonnenscheinstunden | 502
astr.max.mdgl.Beschattung | 626

| August

05:49 (WEA N21) | 05:35
06:16 (WEA N21) | 21:06
05:49 (WEA N21) | 05:36
06:16 (WEA N21) | 21:04
05:49 (WEA N21) | 05:38
06:16 (WEA N21) | 21:02
05:49 (WEA N21) | 05:39
06:16 (WEA N21) | 21:00
05:49 (WEA N21) | 05:41
06:17 (WEA N21) | 20:59
05:50 (WEA N21) | 05:42
06:17 (WEA N21) | 20:57
05:50 (WEA N21) | 05:44
06:17 (WEA N21) | 20:55
05:49 (WEA N21) | 05:46
06:17 (WEA N21) | 20:53
05:49 (WEA N21) | 05:47
06:17 (WEA N21) | 20:51
05:50 (WEA N21) | 05:49
06:17 (WEA N21) | 20:50
05:50 (WEA N21) | 05:50
06:17 (WEA N21) | 20:48
05:50 (WEA N21) | 05:52
06:17 (WEA N21) | 20:46
05:50 (WEA N21) | 05:54
06:17 (WEA N21) | 20:44
05:51 (WEA N21) | 05:55
06:17 (WEA N21) | 20:42
05:51 (WEA N21) | 05:57
06:17 (WEA N21) | 20:40
05:52 (WEA N21) | 05:58
06:18 (WEA N21) | 20:38
05:52 (WEA N21) | 06:00
06:18 (WEA N21) | 20:36
05:53 (WEA N21) | 06:02
06:17 (WEA N21) | 20:34
05:53 (WEA N21) | 06:03
06:17 (WEA N21) | 20:32
05:53 (WEA N21) | 06:05
06:16 (WEA N21) | 20:30
05:55 (WEA N21) | 06:07
06:16 (WEA N21) | 20:27
05:55 (WEA N21) | 06:08
06:15 (WEA N21) | 20:25
05:56 (WEA N21) | 06:10
06:14 (WEA N21) | 20:23
05:58 (WEA N21) | 06:11
06:14 (WEA N21) | 20:21
05:59 (WEA N21) | 06:13
06:12 (WEA N21) | 20:19
06:01 (WEA N21) | 06:15
06:10 (WEA N21) | 20:17

| September

| 06:25
| 20:03
| 06:26
| 20:01
| 06:28
| 19:59
| 06:29
| 19:57
| 06:31
| 19:54
| 06:33
| 19:52
| 06:34
| 19:50
| 06:36
| 19:47
| 06:38
| 19:45
| 06:39
| 19:43
| 06:41
| 19:41
| 06:42
| 19:38
| 06:44
| 19:36
| 06:46
| 19:34
| 06:47
| 19:31
| 06:49
| 19:29
| 06:51
| 19:27
| 06:52
| 19:24
| 06:54
| 19:22
| 06:55
| 19:20
| 06:57
| 19:17
| 06:59
| 19:15
| 07:00
| 19:13
| 07:02
| 19:10
| 07:04
| 19:08
| 07:05
| 19:06
| 07:07
| 19:03
| 07:09
| 19:01
| 07:10
| 18:59
| 07:12
| 18:56

|
|
| 381
I

13
15
18
19
21
21
21
20
19
18
14

10

234

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

Tag im Monat

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

DNV - Berichtsnr. 10205500-A-6-A - www.dnv.com

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

| Oktober | Novembel Dezember
| 07:14 | 07:07 | 07:58
| 18:54 | 16:48 | 16:07
06:53 (WEA 10/B047) | 07:15 | 07:09 | 08:00
06:58 (WEA 10/B047) | 18:52 | 16:46 | 16:07
06:54 (WEA 10/B047) | 07:17 | 07:11 | 08:01
06:59 (WEA 10/B047) | 18:49 | 16:494 | 16:06
06:55 (WEA 10/B047) | 07:19 | 07:13 | 08:03
06:59 (WEA 10/B047) | 18:47 | 16:42 | 16:05
06:57 (WEA 10/B047) | 07:20 | 07:15 | 08:04
06:59 (WEA 10/B047) | 18:45 | 16:41 | 16:05
| 07:22 | 07:16 | 08:05
| 18:42 | 16:39 | 16:04
| 07:24 | 07:18 | 08:06
| 18:40 | 16:37 | 16:04
| 07:25 | 07:20 | 08:08
| 18:38 | 16:35 | 16:04
| 07:27 | 07:22 | 08:09
| 18:36 | 16:34 | 16:03
| 07:29 | 07:24 | 08:10
| 18:33 | 16:32 | 16:03
| 07:30 | 07:25 ] 08:11
| 18:31 | 16:31 | 16:03
| 07:32 | 07:27 | 08:12
| 18:29 | 16:29 | 16:03
| 07:34 | 07:29 | 08:13
| 18:27 | 16:27 | 16:03
07:36 (WEA N20) | 07:36 | 07:31 | 08:14
07:43 (WEA N20) | 18:25 | 16:26 | 16:03
07:33 (WEA N20) | 07:37 | 07:32 | 08:15
07:46 (WEA N20) | 18:22 | 16:25 | 16:03
07:31 (WEA N20) | 07:39 | 07:34 | 08:16
07:46 (WEA N20) | 18:20 | 16:23 | 16:03
07:30 (WEA N20) | 07:41 | 07:36 | 08:17
07:48 (WEA N20) | 18:18 | 16:22 | 16:03
07:28 (WEA N20) | 07:43 | 07:38 | 08:17
07:47 (WEA N20) | 18:16 | 16:20 | 16:03
07:27 (WEA N20) | 07:44 | 07:39 | 08:18
07:48 (WEA N20) | 18:14 | 16:19 | 16:04
07:27 (WEA N20) | 07:46 | 07:41 | 08:19
07:48 (WEA N20) | 18:12 | 16:18 | 16:04
07:26 (WEA N20) | 07:48 | 07:43 | 08:19
07:47 (WEA N20) | 18:10 | 16:17 | 16:05
07:27 (WEA N20) | 07:50 | 07:44 | 08:20
07:47 (WEA N20) | 18:07 | 16:16 | 16:05
07:26 (WEA N20) | 07:51 | 07:46 | 08:20
07:45 (WEA N20) | 18:05 | 16:14 | 16:06
07:27 (WEA N20) | 07:53 | 07:48 | 08:21
07:45 (WEA N20) | 18:03 | 16:13 | 16:06
07:29 (WEA N20) | 06:55 | 07:49 | 08:21
07:43 (WEA N20) | 17:01 | 16:12 | 16;07
07:30 (WEA N20) | 06:57 | 07:51 | 08:22
07:40 (WEA N20) | 16:59 | 16:11 | 16:07
07:34 (WEA N20) | 06:58 | 07:52 | 08:22
07:36 (WEA N20) | 16:57 | 16:11 | 16:08
| 07:00 | 07:54 | 08:22
| 16:55 | 16:10 | 16:09
| 07:02 | 07:55 | 08:22
| 16:53 | 16:09 | 16:10
| 07:04 | 07:57 | 08:22
| 16:52 | 16:08 | 16:11
| 07:06 | | 08:22
| 16:50 | | 16:12
| 331 | 266 | 244

| |

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

oeosz0220938/20  WINAPRO ‘
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Projekt:

WEA Borne-Mitte

DNV

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 21 - I0 21 Unseburger StraBBe 3
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

=

w o m N o o B W

10
11
12
13
14
15
16
17
18
18
20
21
22
23
24
25
26
27
28
29
30
31

Sennenscheinstunden

|Januar

08:22
16:13
08:22
16:14
08:22
16:15
08:22
16:16
08:22
16:17
08:21
16:19
08:21
16:20
08:21
16:21
08:20
16:23
08:20
16:24
08:19
16:25
08:18
16:27
08:18
16:28
08:17
16:30
08:16
16:31
08:15
16:33
08:14
16:35
08:13
16:36
08:12
16:38
08:11
16:40
08:10
16:41
08:09
16:43
08:08
16:45
08:07
16:46
08:05
16:48
08:04
16:50
08:03
16:52
08:01
16:54
08:00
16:55
07:59
16:57
07:57
16:59
| 259

astr.max.mogl.Beschattung |

| Februar

07:56
17:01
07:54
17:03
07:52
17:04
07:51
17:06
07:49
17:08
07:47
17:10
07:46
17:12
07:44
17:14
07:42
17:16
07:40
17:18
07:39
17:19
07:37
17:21
07:35
17:23
07:33
17:25
07:31
17:27
07:29
17:29
07:27
17:31
07:25
17:32
07:23
17:34
07:21
17:36
07:19
17:38
07:17
17:40
07:15
17:42
07:13
17:43
07:11
17:45
07:09
17:47
07:06
17:49
07:04
17:51

277

| Marz

07:02
17:52
07:00
17:54
06:58
17:56
06:56
17:58
06:53
18:00
06:51
18:01
06:49
18:03
06:47
18:05
06:44
18:07
06:42
18:09
06:40
18:10
06:38
18:12
06:35
18:14
06:33
18:16
06:31
18:17
06:28
18:19
06:26
18:21
06:24
18:23
06:21
18:24
06:19
18:26
06:17
18:28
06:15
18:29
06:12
18:31
06:10
18:33
06:08
18:35
06:05
18:36
06:03
18:38
06:01
18:40
06:58
19:41
06:56
19:43
06:54
19:45
367

12
16
18
19
20
20
20
19
18
15
13
198

06:42 (WEA N20)
06:50 (WEA N20)
06:39 (WEA N20)
06:51 (WEA N20)
06:37 (WEA N20)
06:53 (WEA N20)
06:36 (WEA N20)
06:54 (WEA N20)
06:34 (WEA N20)
06:53 (WEA N20)
06:34 (WEA N20)
06:54 (WEA N20)
06:34 (WEA N20)
06:54 (WEA N20)
06:34 (WEA N20)
06:54 (WEA N20)
06:33 (WEA N20)
06:52 (WEA N20)
07:34 (WEA N20)
07:52 (WEA N20)
07:35 (WEA N20)
07:50 (WEA N20)
07:35 (WEA N20)
07:48 (WEA N20)

| April

06:51
19:47
06:49
19:48
06:47
19:50
06:45
19:52
06:42
19:53
06:40
19:55
06:38
19:57
06:35
19:58
06:33
20:00
06:31
20:02
06:29
20:04
06:26
20:05
06:24
20:07
06:22
20:09
06:20
20:10
06:18
20:12
06:15
20:14
06:13
20:16
06:11
20:17
06:09
20:19
06:07
20:21
06:05
20:22
06:03
20:24
06:01
20:26
05:59
20:27
05:56
20:29
05:54
20:31
05:52
20:32
05:50
20:34
05:49
20:36

| 416
|

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

| Mai [ Juni
07:38 (WEA N20) | 05:47 05:01
7 07:45 (WEA N20) | 20:38 21:23
05:45 05:00
20:39 21:24
05:43 05:00
20:41 21:26
05:41 04:59
20:43 21:27
05:39 04:58
20:44 21:28
05:37 04:58
20:46 21:29
05:35 04:57
20:47 21:30
05:34 04:56
20:49 21:30
05:32 04:56
20:51 21:31
06:54 (WEA 10/B047) | 05:30 04:55
1 06:55 (WEA 10/B047) | 20:52 21:32
06:52 (WEA 10/B047) | 05:28 04:55
3 06:55 (WEA 10/B047) | 20:54 21:33
06:49 (WEA 10/B047) | 05:27 04:55
5 06:54 (WEA 10/B0O47) | 20:56 21:33
06:47 (WEA 10/B047) | 05:25 04:54
6 06:53 (WEA 10/B047) | 20:57 21:24
05:24 04:54
20:59 21:35
05:22 04:54
21:00 21:35
05:21 04:54
21:02 21:36
05:19 04:54
21:03 21:36
05:18 04:54
21:05 21:37
05:16 04:54
21:06 21:37
05:15 05:47 (WEA N21) | 04:54
21:08 7 05:54 (WEA N21) | 21:37
05:13 05:44 (WEA N21) | 04:54
21:09 12 05:56 (WEA N21) | 21:38
05:12 05:43 (WEA N21) | 04:54
21:11 15 05:58 (WEA N21) | 21:38
05:11 05:42 (WEA N21) | 04:55
21:12 17 05:59 (WEA N21) | 21:38
05:10 05:41 (WEA N21) | 04:55
21:13 19 06:00 (WEA N21) | 21:38
05:08 05:41 (WEA N21) | 04:55
21:15 20 06:01 (WEA N21) | 21:38
05:07 05:40 (WEA N21) | 04:56
21:16 22 06:02 (WEA N21) | 21:38
05:06 05:40 (WEA N21) | 04:56
21:17 22 06:02 (WEA N21) | 21:38
05:05 05:39 (WEA N21) | 04:56
21:19 24 06:03 (WEA N21) | 21:38
05:04 05:39 (WEA N21) | 04:57
21:20 24 06:03 (WEA N21) | 21:38
05:03 05:39 (WEA N21) | 04:58
21:21 24 06:03 (WEA N21) | 21:38

05:02 05:39 (WEA N21)

21:22 25 06:04 (WEA N21)
| 485 | 499

22 | 231 |

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

Tag im Monat

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV

Sonnenaufgang  (55:MM)

Sonnenuntergang (SS:MM)

Berichtsnr. 10205500-A-6-A

Minuten mit Schatten

www.dnv.com

Zeitpunkt (55:MM) Schattenanfang (WEA mit erstem Schatten)

Zeitpunkt (5S:MM) Schattenende

(WEA mit letztem Schatten)

25
25
26
26
26
27
26
26
27
26
27
26
26
27
26
26
26
27
26
26
26
26
26
26
26
26
26
26
26

26

783

DNV

05:39 (WEA N21)
06:04 (WEA N21)
05:39 (WEA N21)
06:04 (WEA N21)
05:38 (WEA N21)
06:04 (WEA N21)
05:39 (WEA N21)
06:05 (WEA N21)
05:39 (WEA N21)
06:05 (WEA N21)
05:39 (WEA N21)
06:06 (WEA N21)
05:39 (WEA N21)
06:05 (WEA N21)
05:40 (WEA N21)
06:06 (WEA N21)
05:40 (WEA N21)
06:07 (WEA N21)
05:40 (WEA N21)
06:06 (WEA N21)
05:40 (WEA N21)
06:07 (WEA N21)
05:41 (WEA N21)
06:07 (WEA N21)
05:40 (WEA N21)
06:06 (WEA N21)
05:40 (WEA N21)
06:07 (WEA N21)
05:41 (WEA N21)
06:07 (WEA N21)
05:41 (WEA N21)
06:07 (WEA N21)
05:41 (WEA N21)
06:07 (WEA N21)
05:41 (WEA N21)
06:08 (WEA N21)
05:42 (WEA N21)
06:08 (WEA N21)
05:42 (WEA N21)
06:08 (WEA N21)
05:43 (WEA N21)
06:09 (WEA N21)
05:43 (WEA N21)
06:09 (WEA N21)
05:43 (WEA N21)
06:09 (WEA N21)
05:43 (WEA N21)
06:09 (WEA N21)
05:43 (WEA N21)
06:09 (WEA N21)
05:43 (WEA N21)
06:09 (WEA N21)
05:44 (WEA N21)
06:10 (WEA N21)
05:44 (WEA N21)
06:10 (WEA N21)
05:44 (WEA N21)
06:10 (WEA N21)
05:44 (WEA N21)
06:10 (WEA N21)

oeosz020938/21  WINAPRO w
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Projekt:

DNV

WEA Borne-Mitte

SHADOW - Kalender
Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 21 - I0 21 Unseburger StraBBe 3
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

astr.max.mogl.Beschattung |

| Juli

1]04:58
|21:37 27

2| 04:59
| 21:37 26

3105:.00
| 21:37 27

4 | 05:00
|21:36 26

5]05:01
| 21:36 27

6 | 05:02
|21:35 26

7 105:03
121:35 26

8 |05:04
|21:3¢ 27

9 105:.05
|21:33 26

10 | 05:06
|21:33 26

11 | 05:07
| 21:32 26

12 | 05:08
|21:31 25

13 | 05:09
|121:30 25

14 | 05:10
121:29 24

15 | 05:11
|21:28 23

16 | 05:12
|21:27 23

17 | 05:14
|21:26 22

18 | 05:15
| 21:25 21

19 | 05:16
121:24 20

20 | 05:18
|21:23 18

21 | 05:19
| 21:22 16

22 105:20
| 21:20 13

23 | 05:22
|21:19 10

24 105:23
| 21:18 3

25| 05:24

| 21:16

26 | 05:26

| 21:15

27 | 05:27

| 21:13

28 | 05:29

|21:12

29 | 05:30

| 21:10

30 | 05:32

|21:09

31 |05:33

| 21:07

Sonnenscheinstunden | 502
533

| August

05:44 (WEA N21) | 05:35
06:11 (WEA N21) | 21:06
05:45 (WEA N21) | 05:36
06:11 (WEA N21) | 21:04
05:44 (WEA N21) | 05:38
06:11 (WEA N21) | 21:02
05:45 (WEA N21) | 05:39
06:11 (WEA N21) | 21:00
05:45 (WEA N21) | 05:41
06:12 (WEA N21) | 20:59
05:46 (WEA N21) | 05:42
06:12 (WEA N21) | 20:57
05:46 (WEA N21) | 05:44
06:12 (WEA N21) | 20:55
05:45 (WEA N21) | 05:46
06:12 (WEA N21) | 20:53
05:46 (WEA N21) | 05:47
06:12 (WEA N21) | 20:51
05:46 (WEA N21) | 05:49
06:12 (WEA N21) | 20:50
05:46 (WEA N21) | 05:50
06:12 (WEA N21) | 20:48
05:47 (WEA N21) | 05:52
06:12 (WEA N21) | 20:46
05:47 (WEA N21) | 05:54
06:12 (WEA N21) | 20:44
05:47 (WEA N21) | 05:55
06:11 (WEA N21) | 20:42
05:49 (WEA N21) | 05:57
06:12 (WEA N21) | 20:40
05:49 (WEA N21) | 05:58
06:12 (WEA N21) | 20:38
05:49 (WEA N21) | 06:00
06:11 (WEA NZ1) | 20:36
05:50 (WEA N21) | 06:02
06:11 (WEA N21) | 20:34
05:50 (WEA N21) | 06:03
06:10 (WEA N21) | 20:32
05:51 (WEA N21) | 06:05
06:09 (WEA N21) | 20:30
05:53 (WEA N21) | 06:07
06:09 (WEA N21) | 20:27
05:54 (WEA N21) | 06:08
06:07 (WEA N21) | 20:25
05:55 (WEA N21) | 06:10
06:05 (WEA N21) | 20:23
06:00 (WEA N21) | 06:11
06:03 (WEAN21) | 20:21

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

| September

06:48 (WEA 10/B047)
06:54 (WEA 10/B047)
06:49 (WEA 10/B047)
06:54 (WEA 10/B047)

12

16

18

19

20

20

20

20

19

17

13

213

DNV
| Oktober | {Dezemb
06:51 (WEA 10/BO47) | 07:14 | 07:07 | 07:58
06:54 (WEA 10/BO47) | 18:54 | 16:48 | 16:07
06:52 (WEA 10/B047) | 07:15 | 07:09 | 08:00
06:53 (WEA 10/BO47) | 18:52 | 16:46 | 16:07
|07:17 | 07:11 | 08:01
|18:49 | 16:44 | 16:06
|07:19 | 07:13 | 08:03
|18:47 | 1642 | 16:05
07:20 | 07:15 | 08:04
| 18:45 | 1641 | 16:05
|07:22 | 07:16 | 0B:05
|18:42 | 16:39 | 16:05
| 07: 24 | 07:18 | 08:06
|18 |16:37 | 16:04
| 07: 25 | 07:20 | 08:08
|18:38 | 16:35 | 16:04
|07:27 | 07:22 | 08:09
118:36 | 16:34 | 16:03
|07:29 | 07:24 | 08:10
|18:33 | 16:32 | 16:03
07:31 (WEA N20) [ 07:30 | 07:25 | 08:11
07:37 (WEA N20) | 18:31 | 16:31 | 16:03
07:28 (WEA N20) | 07:32 | 07:27 | 08:12
07:40 (WEA N20) | 18:29 | 16:29 | 16:03
07:25 (WEA N20) | 07:34 | 07:29 | 08:13
07:41 (WEA N20) | 18:27 | 16:27 | 16:03
07:24 (WEA N20) | 07:36 | 07:31 | 08:14
07:42 (WEA N20) | 18:25 | 16:26 | 16:03
07:24 (WEA N20) | 07:37 | 07:32 | 08:15
07:43 (WEA N20) | 18:22 | 16:25 | 16:03
07:22 (WEA N20) | 07:39 | 07:34 | 08:16
07:42 (WEA N20) | 18:20 | 16:23 | 16:03
07:22 (WEA N20) | 07:41 | 07:36 | 08:17
07:42 (WEA N20) | 18:18 | 16:22 | 16:03
07:21 (WEA N20) | 07:43 | 07:38 | 08:17
07:41 (WEA N20) | 18:16 | 16:20 | 16:03
07:21 (WEA N20) | 07:44 | 07:39 | 08:18
07:41 (WEA N20) | 18:14 | 16:19 | 16:04
07:22 (WEA N20) | 07:46 | 07:41 | 08:19
07:41 (WEA N20) | 18:12 | 16:18 | 16:04
07:22 (WEA N20) | 07:48 | 07:43 | 08:19
07:39 (WEA N20) | 18:10 | 16:17 | 16:05
07:24 (WEA N20) | 07:50 | 07:44 | 08:20
07:37 (WEA N20) | 18:07 | 16:16 | 16:05
07:25 (WEA N20) | 07:51 | 07:46 | 08:20
07:34 (WEA N20) | 18:05 | 16:14 | 16:06
|07:53 | 07:48 | 08:21
|18:03 | 16:13 | 16:06
| 06:55 | 07:49 | 08:21
|17:01 | 16:12 | 16:07
|06:57 | 07:51 | 08:22
|16:59 | 16:11 | 16:07
| 06:58 | 07:52 | 08:22
|16:57 | 16:11 | 16:08
| 07:00 | 07:54 | 08:22
| 16:55 | 16:10 | 16:09
|07:02 | 07:55 | 08:22
|16:53 | 16:09 | 16:10
| 07:04 | 07:57 | 08:22
|16:52 | 16:08 | 16:11
|107:06 | | 08:22
| 16:50 | | 16:12
| 331 | 266 | 244
| | |

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

Tag im Monat

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV -

Berichtsnr. 10205500-A-6-A - www.dnv.com

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

oeosz020938/22  WINAPRO ‘
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Projekt:

WEA Borne-Mitte

DNV

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 36 - IO 36 Bierer Stra3e 4, Borne
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

=

w o m N o o B W

10
11
12
13
14
15
16
17
18
18
20
21
22
23
24
25
26
27
28
29
30
31

Sennenscheinstunden

|Januar

08:22
16:13
08:22
16:14
08:22
16:15
08:22
16:16
08:22
16:17
08:21
16:19
08:21
16:20
08:21
16:21
08:20
16:23
08:20
16:24
08:19
16:25
08:18
16:27
08:18
16:28
08:17
16:30
08:16
16:31
08:15
16:33
08:14
16:35
08:13
16:36
08:12
16:38
08:11
16:40
08:10
16:41
08:09
16:43
08:08
16:45
08:07
16:46
08:05
16:48
08:04
16:50
08:03
16:52
08:01
16:54
08:00
16:55
07:59
16:57
07:57
16:59
| 259

astr.max.mogl.Beschattung |

| Februar

07:56
17:01
07:54
17:03
07:52
17:04
07:51
17:06
07:49
17:08
07:47
17:10
07:46
17:12
07:44
17:14
07:42
17:16
07:40
17:18
07:39
17:19
07:37
17:21
07:35
17:23
07:33
17:25
07:31
17:27
07:29
17:29
07:27
17:31
07:25
17:32
07:23
17:34
07:21
17:36
07:19
17:38
07:17
17:40
07:15
17:42
07:13
17:43
07:11
17:45
07:09
17:47
07:06
17:49
07:04
17:51

| 277

| Marz

07:02
17:52
07:00
17:54
06:58
17:56
06:56
17:58
06:53
18:00
06:51
18:01
06:49
18:03
06:47
18:05
06:44
18:07
06:42
18:09
06:40
18:10
06:38
18:12
06:35
18:14
06:33
18:16
06:31
18:17
06:28
18:19
06:26
18:21
06:24
18:23
06:21
18:24
06:19
18:26
06:17
18:28
06:15
18:29
06:12
18:31
06:10
18:33
06:08
18:35
06:05
18:36
06:03
18:38
06:01
18:40
06:58
19:41
06:56
19:43
06:54
19:45

367

10
14
18
20
21
22
22
22
22
20
19
16

13

245

06:56 (WEA N20)
07:06 (WEA N20)
06:53 (WEA N20)
07:07 (WEA N20)
06:51 (WEA N20)
07:09 (WEA N20)
06:50 (WEA N20)
07:10 (WEA N20)
06:49 (WEA N20)
07:10 (WEA N20)
06:48 (WEA N20)
07:10 (WEA N20)
06:48 (WEA N20)
07:10 (WEA N20)
06:47 (WEA N20)
07:09 (WEA N20)
06:47 (WEA N20)
07:09 (WEA N20)
06:48 (WEA N20)
07:08 (WEA N20)
06:48 (WEA N20)
07:07 (WEA N20)
06:49 (WEA N20)
07:05 (WEA N20)
06:51 (WEA N20)
07:04 (WEA N20)
06:54 (WEA N20)
07:00 (WEA N20)

| April

06:51
19:47
06:49
19:48
06:47
19:50
06:45
19:52
06:42
19:53
06:40
19:55
06:38
19:57
06:35
19:58
06:33
20:00
06:31
20:02
06:29
20:04
06:26
20:05
06:24
20:07
06:22
20:09
06:20
20:10
06:18
20:12
06:15
20:14
06:13
20:16
06:11
20:17
06:09
20:19
06:07
20:21
06:05
20:22
06:03
20:24
06:01
20:26
05:59
20:27
05:56
20:29
05:54
20:31
05:52
20:32
05:50
20:34
05:49
20:36

| 416

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

| Mai [ Juni
05:47 05:01
20:38 21:23
05:45 05:00
20:39 21:24
05:43 05:00
20:41 21:26
05:41 04:59
20:43 21:27
07:05 (WEA 10/B047) | 05:3% 04:58
3 07:08 (WEA 10/B047) | 20:44 21:28
07:03 (WEA 10/B047) | 05:37 04:58
5 07:08 (WEA 10/B047) | 20:46 21:29
07:00 (WEA 10/B047) | 05:35 04:57
7 07:07 (WEA 10/B047) | 20:47 21:30
06:59 (WEA 10/B047) | 05:34 04:56
7 07:06 (WEA 10/B047) | 20:49 21:30
05:32 04:56
20:51 21:31
05:30 04:55
20:52 21:32
05:28 04:55
20:54 21:33
05:27 04:55
20:56 21:33
05:25 04:54
20:57 21:24
05:24 04:54
20:59 21:35
05:22 04:54
21:00 21:35
05:21 04:54
21:02 21:36
05:19 04:54
21:03 21:36
05:18 04:54
21:05 21:37
05:16 05:51 (WEA N21) | 04:54
21:06 8 05:59 (WEA N21) | 21:37
05:15 05:49 (WEA N21) | 04:54
21:08 13 06:02 (WEA N21) | 21:37
05:13 05:47 (WEA N21) | 04:54
21:09 16 06:03 (WEA N21) | 21:38
05:12 05:46 (WEA N21) | 04:54
21:11 18 06:04 (WEA N21) | 21:38
05:11 05:45 (WEA N21) | 04:55
21:12 20 06:05 (WEA N21) | 21:38
05:10 05:44 (WEA N21) | 04:55
21:13 22 06:06 (WEA N21) | 21:38
05:08 05:44 (WEA N21) | 04:55
21:15 23 06:07 (WEA N21) | 21:38
05:07 05:43 (WEA N21) | 04:56
21:16 25  06:08 (WEA N21) | 21:38
05:06 05:43 (WEA N21) | 04:56
21:17 25 06:08 (WEA N21) | 21:38
05:05 05:42 (WEA N21) | 04:56
21:19 27 06:09 (WEA N21) | 21:38
05:04 05:42 (WEA N21) | 04:57
21:20 27  06:09 (WEA N21) | 21:38
05:03 05:42 (\WEA N21) | 04:58
21:21 27 06:09 (WEA N21) | 21:38

05:02 05:42 (WEA N21)

21:22 29 06:11 (WEA N21)
| 485 | 499

22 | 280 |

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

Tag im Monat

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV

Sonnenaufgang  (55:MM)

Sonnenuntergang (SS:MM)

Berichtsnr. 10205500-A-6-A

Minuten mit Schatten

www.dnv.com

Zeitpunkt (55:MM) Schattenanfang (WEA mit erstem Schatten)

Zeitpunkt (5S:MM) Schattenende

(WEA mit letztem Schatten)

29
29
30

30
31
30
30
30
31

30
30
30
30
30

30

899

DNV

05:42 (WEA N21)
06:11 (WEA N21)
05:42 (WEA N21)
06:11 (WEA N21)
05:41 (WEA N21)
06:11 (WEA N21)
05:42 (WEA N21)
06:12 (WEA N21)
05:42 (WEA N21)
06:11 (WEA N21)
05:42 (WEA N21)
06:12 (WEA N21)
05:42 (WEA N21)
06:12 (WEA N21)
05:42 (WEA N21)
06:13 (WEA N21)
05:42 (WEA N21)
06:12 (WEA N21)
05:43 (WEA N21)
06:13 (WEA N21)
05:43 (WEA N21)
06:13 (WEA N21)
05:43 (WEA N21)
06:14 (WEA N21)
05:43 (WEA N21)
06:13 (WEA N21)
05:43 (WEA N21)
06:13 (WEA N21)
05:44 (WEA N21)
06:14 (WEA N21)
05:44 (WEA N21)
06:14 (WEA N21)
05:44 (WEA N21)
06:14 (WEA N21)
05:44 (WEA N21)
06:14 (WEA N21)
05:44 (WEA N21)
06:14 (WEA N21)
05:44 (WEA N21)
06:14 (WEA N21)
05:45 (WEA N21)
06:15 (WEA N21)
05:45 (WEA N21)
06:15 (WEA N21)
05:45 (WEA N21)
06:15 (WEA N21)
05:45 (WEA N21)
06:15 (WEA N21)
05:46 (WEA N21)
06:16 (WEA N21)
05:46 (WEA N21)
06:16 (WEA N21)
05:47 (WEA N21)
06:17 (WEA N21)
05:46 (WEA N21)
06:16 (WEA N21)
05:47 (WEA N21)
06:17 (WEA N21)
05:47 (WEA N21)
06:17 (WEA N21)

oeosz020938/23  WINAPRO w
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DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

DNV

07.04.2022 15:17/3.5.576

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 36 - IO 36 Bierer Stra3e 4, Borne
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Juli

10458
| 21:37
2| 04:59
| 21:37
3| 05:00
| 21:37
4| 05:00
| 21:36
5] 05:01
| 21:36
6 | 05:02
| 21:35
7 | 05:03
| 21:35

30

30

30

30

30

29

30

8| 05:04
| 21:34 30

9 | 05:05
| 21:33 29

10 | 05:06
|21:33 29

11 | 05:07
|21:32 29

12 | 05:08
|21:31 28

13 | 05:00
| 21:30 28

14 | 05:10
| 21:29 28

15 | 05:11
|21:28 27

16 | 05:12
| 21:27 26

17 1 05:14
| 21:26 26

18 | 05:15
| 21:25 24

19 | 05:16
| 21:24 23

20 | 05:18
| 21:23 21

21| 05:19
|21:22 19

22 | 05:20
| 21:20 17

23 ] 05:22
| 21:19 15

24| 05:23
| 21:18 11

25 | 05:24
| 21:16 5

26 | 05:26

| 21:15

27 | 05:27

| 21:13

28 | 05:29

| 21:12

29 | 05:30

| 21:10

30 | 05:32

| 21:09

31| 05:33

| 21:07

Sonnenscheinstunden | 502
astr.max.mdgl.Beschattung | 624

| August

05:47 (WEA N21) | 05:35
06:17 (WEA N21) | 21:06
05:48 (WEA N21) | 05:36
06:18 (WEA N21) | 21:04
05:47 (WEA N21) | 05:38
06:17 (WEA N21) | 21:02
05:48 (WEA N21) | 05:39
06:18 (WEA N21) | 21:00
05:48 (WEA N21) | 05:41
06:18 (WEA N21) | 20:59
05:49 (WEA N21) | 05:42
06:18 (WEA N21) | 20:57
05:49 (WEA N21) | 05:44
06:19 (WEA N21) | 20:55
05:48 (WEA N21) | 05:46
06:18 (WEA N21) | 20:53
05:49 (WEA N21) | 05:47
06:18 (WEA N21) | 20:51
05:49 (WEA N21) | 05:49
06:18 (WEA N21) | 20:50
05:49 (WEA N21) | 05:50
06:18 (WEA N21) | 20:48
05:50 (WEA N21) | 05:52
06:18 (WEA N21) | 20:46
05:50 (WEA N21) | 05:54
06:18 (WEA N21) | 20:44
05:50 (WEA N21) | 05:55
06:18 (WEA N21) | 20:42
05:51 (WEA N21) | 05:57
06:18 (WEA N21) | 20:40
05:52 (WEA N21) | 05:58
06:18 (WEA N21) | 20:38
05:52 (WEA N21) | 06:00
06:18 (WEA N21) | 20:36
05:53 (WEA N21) | 06:02
06:17 (WEA N21) | 20:34
05:53 (WEA N21) | 06:03
06:16 (WEA N21) | 20:32
05:54 (WEA N21) | 06:05
06:15 (WEA N21) | 20:30
05:56 (WEA N21) | 06:07
06:15 (WEA N21) | 20:27
05:57 (WEA N21) | 06:08
06:14 (WEA N21) | 20:25
05:58 (WEA N21) | 06:10
06:13 (WEA N21) | 20:23
05:59 (WEA N21) | 06:11
06:10 (WEA N21) | 20:21
06:03 (WEA N21) | 06:13
06:08 (WEA N21) | 20:19

| September

| 06:25
| 20:03
| 06:26
| 20:01
| 06:28
| 19:59
| 06:29
| 19:57
| 06:31
| 19:54
| 06:33
| 19:52
| 06:34
| 19:50
| 06:36
| 19:47
| 06:38
| 19:45
| 06:39
| 19:43
| 06:41
| 19:41
| 06:42
| 19:38
| 06:44
| 19:36
| 06:46
| 19:34
| 06:47
| 19:31
| 06:49
| 19:29
| 06:51
| 19:27
| 06:52
| 19:24
| 06:54
| 19:22
| 06:55
| 19:20
| 06:57
| 19:17
| 06:59
| 19:15
| 07:00
| 19:13
| 07:02
| 19:10
| 07:04
| 19:08
| 07:05
| 19:06
| 07:07
| 19:03
| 07:09
| 19:01
| 07:10
| 18:59
| 07:12
| 18:56

|
|
| 381
I

11
15
19
20
21
22
22
22
21
20
18
16

12

268

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

Tag im Monat

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

DNV - Berichtsnr. 10205500-A-6-A - www.dnv.com

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

| Oktober | Novembel Dezember
| 07:14 | 07:07 | 07:58
| 18:54 | 16:48 | 16:07
| 07:15 | 07:09 | 08:00
| 18:52 | 16:46 | 16:07
| 07:17 | 07:11 | 08:01
| 18:49 | 16:494 | 16:06
06:56 (WEA 10/B047) | 07:19 | 07:13 | 08:03
07:03 (WEA 10/B047) | 18:47 | 16:42 | 16:05
06:57 (WEA 10/B047) | 07:20 | 07:15 | 08:04
07:04 (WEA 10/B047) | 18:45 | 16:41 | 16:05
06:58 (WEA 10/B047) | 07:22 | 07:16 | 08:05
07:03 (WEA 10/B047) | 18:42 | 16:39 | 16:04
07:00 (WEA 10/B047) | 07:24 | 07:18 | 08:06
07:03 (WEA 10/B047) | 18:40 | 16:37 | 16:04
| 07:25 | 07:20 | 08:08
| 18:38 | 16:35 | 16:04
| 07:27 | 07:22 | 08:09
| 18:36 | 16:34 | 16:03
| 07:29 | 07:24 | 08:10
| 18:33 | 16:32 | 16:03
| 07:30 | 07:25 ] 08:11
| 18:31 | 16:31 | 16:03
| 07:32 | 07:27 | 08:12
| 18:29 | 16:29 | 16:03
| 07:34 | 07:29 | 08:13
| 18:27 | 16:27 | 16:03
| 07:36 | 07:31 | 08:14
| 18:25 | 16:26 | 16:03
| 07:37 | 07:32 | 08:15
| 18:22 | 16:25 | 16:03
07:43 (WEA N20) | 07:39 | 07:34 | 08:16
07:48 (WEA N20) | 18:20 | 16:23 | 16:03
07:40 (WEA N20) | 07:41 | 07:36 | 08:17
07:51 (WEA N20) | 18:18 | 16:22 | 16:03
07:37 (WEA N20) | 07:42 | 07:38 | 08:17
07:52 (WEA N20) | 18:16 | 16:20 | 16:03
07:35 (WEA N20) | 07:44 | 07:39 | 08:18
07:54 (WEA N20) | 18:14 | 16:19 | 16:04
07:35 (WEA N20) | 07:46 | 07:41 | 08:19
07:55 (WEA N20) | 18:12 | 16:18 | 16:04
07:33 (WEA N20) | 07:48 | 07:43 | 08:19
07:54 (WEA N20) | 18:10 | 16:17 | 16:05
07:33 (WEA N20) | 07:50 | 07:44 | 08:20
07:55 (WEA N20) | 18:07 | 16:16 | 16:05
07:32 (WEA N20) | 07:51 | 07:46 | 08:20
07:54 (WEA N20) | 18:05 | 16:14 | 16:06
07:32 (WEA N20) | 07:53 | 07:48 | 08:21
07:54 (WEA N20) | 18:03 | 16:13 | 16:06
07:32 (WEA N20) | 06:55 | 07:49 | 08:21
07:53 (WEA N20) | 17:01 | 16:12 | 16;07
07:32 (WEA N20) | 06:57 | 07:51 | 08:22
07:52 (WEA N20) | 16:59 | 16:11 | 16:07
07:33 (WEA N20) | 06:58 | 07:52 | 08:22
07:51 (WEA N20) | 16:57 | 16:10 | 16:08
07:34 (WEA N20) | 07:00 | 07:54 | 08:22
07:50 (WEA N20) | 16:55 | 16:10 | 16:09
07:35 (WEA N20) | 07:02 | 07:55 | 08:22
07:47 (WEA N20) | 16:53 | 16:09 | 16:10
07:40 (WEA N20) | 07:04 | 07:57 | 08:22
07:42 (WEA N20) | 16:51 | 16:08 | 16:11
| 07:06 | | 08:22
| 16:50 | | 16:12
| 331 | 266 | 244

| |

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

oeosz0220938 /24  WINAPRO ‘
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DNV -

DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

DNV

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 37 - IO 37 Bierer Stra3e 9, Borne
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar

= o
NTN
Ny X}

,_.
~
=N

-
S
[y
~N o

27

R e I B B R B e B R B B N e AN e AN I AN N
Il
*

RO ORrOHOE O OO RO RO RO O OO
el

Sonnenscheinstunden | 252
astr.max.mdgl.Beschattung |

277

| Mérz | April
| 07:02 | 06:51
| 17:52 | 19:47
| 07:00 | 06:49
| 17:54 | 19:48
| 06:58 | 06:47
| 17:56 | 19:50
| 06:56 | 06:45
| 17:58 | 19:52
| 06:53 | 06:42
| 18:00 | 19:53
| 06:51 | 06:40
| 18:01 | 19:55
| 06:42 | 06:38
| 18:03 | 19:57
| 06:47 | 06:35
| 18:05 | 19:58
| 06:44 | 06:33
| 18:07 | 20:00
| 06:42 07:06 (WEA N20) | 06:31
| 18:08 7 07:13 (WEA N20) | 20:02
| 06:40 07:03 (WEA N20) | 06:29
| 18:10 13 07:16 (WEA N20) | 20:04
| 06:38 07:00 (WEA N20) | 06:26
| 18:12 17 07:17 (WEA N20) | 20:05
| 06:35 06:59 (WEA N20) | 06:24
|18:14 19 07:18 (WEA N20) | 20:07
| 06:33 06:58 (WEA N20) | 06:22
|18:16 21 07:19 (WEA N20) | 20:09
| 06:31 06:57 (WEA N20) | 06:20
118:17 21 07:18 (WEA N20) | 20:10
| 06:28 06:57 (WEA N20) | 06:18
|18:18 21 07:18 (WEA N20) | 20:12
| 06:26 06:57 (WEA N20) | 06:15
|18:21 21 07:18 (WEA N20) | 20:14
| 06:24 06:56 (WEA N20) | 06:13
|18:23 21 07:17 (WEA N20) | 20:16
| 06:21 06:56 (WEA N20) | 06:11
|14 21 07:17 (WEA N20) | 20:17
| 06:18 06:57 (WEA N20) | 06:09
| 1826 19 07:16 (WEA N20) | 20:19
| 06:17 06:57 (WEA N20) | 06:07
|18:28 17 07:14 (WEA N20) | 20:21
| 06:15 06:59 (WEA N20) | 06:05
|18:29 13 07:12 (WEA N20) | 20:22
| 08:12 07:02 (WEA N20) | 06:03
| 18:31 7 07:09 (WEA N20) | 20:24
| 06:10 | 06:01
| 18:33 | 20:26
| 06:08 | 05:59
| 18:35 | 20:27
| 06:05 | 05:56
| 18:36 | 20:29
| 06:03 | 05:54
| 18:38 | 20:31
| 06:01 | 05:52
| 18:40 | 20:32
| 06:58 | 05:50
| 19:41 | 20:34
| 06:56 | 05:49
| 19:43 | 20:36
| 06:54 07:16 (WEA 10/B047) |

| 19:45 3 07:19 (WEA 10/B047) |

| 367

| 416
| 241 |

| Mai 1 Juni

07:14 (WEA 10/B047) | 05:47 | 05:01
07:19 (WEA 10/B047) | 20:38 | 21:23
07:12 (WEA 10/B047) | 05:45 | 05:00
07:19 (WEA 10/B047) | 20:39 | 21:24
07:10 (WEA 10/B047) | 05:43 | 05:00
07:17 (WEA 10/B047) | 20:41 | 21:26
| 05:41 | 04:59
| 20:43 | 21:27
| 05:39 | 04:58
| 20:44 | 21:28
| 05:37 | 04:58
| 20:46 | 21:29
| 05:35 | 04:57
| 20:47 | 21:30
| 05:34 | 04:56
| 20:49 | 21:30
| 05:32 | 04:56
| 20:51 | 21:31
| 05:30 | 04:55
| 20:52 | 21:32
| 05:28 | 04:55
| 20:54 | 21:33
| 05:27 06:01 (WEA N21) | 04:55
| 20:56 10 06:11 (WEA N21) | 21:33
| 05:25 05:58 (WEA N21) | 04:54
| 20:57 14 06:12 (WEA N21) | 21:34
| 05:24 05:57 (WEA N21) | 04:54
|20:59 18 06:15 (WEA N21) | 21:35
| 05:22 05:55 (WEA N21) | 04:54
| 21:00 20 06:15 (WEA N21) | 21:35
| 05:21 05:54 (WEA N21) | 04:54
|21:02 23 06:17 (WEA N21) | 21:36
| 05:19 05:53 (WEA N21) | 04:54
| 21:03 24 06:17 (WEA N21) | 21:36
| 05:18 05:53 (WEA N21) | 04:54
| 21:05 25  06:18 (WEA N21) | 21:37
| 05:16 05:52 (WEA N21) | 04:54
| 21:06 27  06:19 (WEA N21) | 21:37
| 05:15 05:52 (WEA N21) | 04:54
|21:08 28 06:20 (WEA N21) | 21:37
| 05:13 05:51 (WEA N21) | 04:54
|21:09 28 06:19 (WEA N21) | 21:38
| 05:12 05:51 (WEA N21) | 04:54
| 21:11 29 06:20 (WEA N21) | 21:38
| 05:11 05:51 (WEA N21) | 04:54
| 21:12 29 06:20 (WEA N21) | 21:38
| 05:10 05:51 (WEA N21) | 04:55
| 21:13 30 06:21 (WEA N21) | 21:38
| 05:08 05:51 (WEA N21) | 04:55
| 21:15 30 06:21 (WEA N21) | 21:38
| 05:07 05:51 (WEA N21) | 04:56
|21:16 30 06:21 (WEA N21) | 21:38
| 05:06 05:51 (WEA N21) | 04:56
| 21:17 30 06:21 (WEA N21) | 21:38
| 05:05 05:51 (WEA N21) | 04:56
| 21:19 30 06:21 (WEA N21) | 21:38
| 05:04 05:51 (WEA N21) | 04:57
| 2120 30 06:21 (WEA N21) | 21:38
| 05:03 05:51 (WEA N21) | 04:58
| 2121 30 06:21 (WEA N21) | 21:38
| 05:02 05:52 (WEA N21) |
|21:22 30 06:22 (WEA N21) |
| 485 | 499
|

515 |

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

Tag im Monat

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

Berichtsnr. 10205500-A-6-A

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

- www.dnv.com

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

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

39

39

39

41

39

39

39

38

]

39

1160

05:52 (WEA N21)
06:22 (WEA N21)
05:37 (WEA R03)
06:21 (WEA N21)
05:36 (WEA RO3)
06:21 (WEA N21)
05:35 (WEA RO3)
06:22 (WEA N21)
05:34 (WEA RO3)
06:21 (WEA N21)
05:35 (WEA RO3)
06:22 (WEA N21)
05:34 (WEA RO3)
06:21 (WEA N21)
05:34 (WEA RO3)
06:22 (WEA N21)
05:33 (WEA R03)
06:21 (WEA N21)
05:34 (WEA R03)
06:22 (WEA N21)
05:34 (WEA RO3)
06:22 (WEA N21)
05:34 (WEA RO3)
06:22 (WEA N21)
05:34 (WEA RO3)
06:21 (WEA N21)
05:34 (WEA RO3)
06:22 (WEA N21)
05:34 (WEA RO3)
06:22 (WEA N21)
05:34 (WEA R03)
06:22 (WEA N21)
05:35 (WEA RO3)
06:22 (WEA N21)
05:35 (WEA RO3)
06:22 (WEA N21)
05:35 (WEA R03)
06:22 (WEA N21)
05:35 (WEA RO3)
06:22 (WEA N21)
05:36 (WEA RO3)
06:23 (WEA N21)
05:36 (WEA RO3)
06:23 (WEA N21)
05:36 (WEA RO3)
06:23 (WEA N21)
05:36 (WEA RO3)
06:23 (WEA N21)
05:37 (WEA RO3)
06:24 (WEA N21)
05:37 (WEA RO3)
06:24 (WEA N21)
05:37 (WEA RO3)
06:25 (WEA N21)
05:37 (WEA RO3)
06:25 (WEA N21)
05:38 (WEA RO3)
06:26 (WEA N21)
05:38 (WEA RO3)
06:25 (WEA N21)

oeosz0220938/25  WINAPRO ‘

Seite 78/89



DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anveender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

DNV

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 37 - IO 37 Bierer Stra3e 9, Borne
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

1] 04:58
21:37
2 | 04:59
21:37
3| 05:00
2137
4 05:00
21:36
50501
21:36
6 | 05:02
21:35
7] 05:03
21:35
8 | 05:04
21:34
05:05
21:33
10 | 05:06
2133
11]05:07
21:32
12 | 05:08
21:31
13| 05:09
21:30
14 | 05:10
2129
15 ] 05:11
21:28
16 | 05:12

| 21:27
17| 05:14

| 21:26
18] 05:15

| 21:25
19| 05:16

| 21:24
20 | 05:18

| 21:23
21]05:19

|21:22
22 | 05:20

| 21:20
| 05:22
| 21:19
| 05:23
| 21:18
25 | 05:24

| 21:16
26 | 05:26
21:15
27 | 05:27
21:13
28 | 05:29
21:12
29 | 05:30
21:10
30 | 05:32
21.09
31]05:33
21:07
502

o

23

24

Sonnenscheinstunden |
astr.max.mégl.Beschattung |

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

Tag im Monat

40
41
29
40
40
S
=
38

36

30
30
30
31
3
3
3
30
30
30
29
29
27
27
26
25
23

22

| August

05:38 (WEA R03)
06:26 (WEA N21)
05:39 (WEA R03)
06:27 (WEA N21)
05:39 (WEA R03)
06:26 (WEA N21)
05:39 (WEA R03)
06:27 (WEA N21)
05:40 (WEA R03)
06:28 (WEA N21)
05:41 (WEA R03)
06:28 (WEA N21)
05:42 (WEA R03)
06:29 (WEA N21)
05:41 (WEA R03)
06:28 (WEA N21)
05:42 (WEA R03)
06:28 (WEA N21)
05:44 (WEA R03)
06:29 (WEA N21)
05:59 (WEA N21)
06:29 (WEA N21)
05:59 (WEA N21)
06:29 (WEA N21)
05:59 (WEA N21)

9 (

9 (

(

05:35
21:06
05:36
21:04
05:38
21:02
05:39
21:00
05:41
20:59
05:42
20:57
05:44
20:55
05:46
20:53
05:47
20:51
05:49
20:50
05:50
20:48
05:52
20:46
05:54
20:44
05:55
20:42

06:29 (WEA N21)
05:59 (WEA N21)
06:30 (WEA N21)
05:59 (WEA N21) | 05:57
06:30 (WEA N21) | 20:40
06:00 (WEA N21) | 05:58
06:31 (WEA N21) | 20:38
06:00 (WEA N21) | 06:00
06:31 (WEA N21) | 20:36
06:00 (WEA N21) | 06:02
06:30 (WEA N21) | 20:34
06:00 (WEA N21) | 06:03
06:30 (WEA N21) | 20:32
06:00 (WEA N21) | 06:05
06:30 (WEA N21) | 20:30
06:01 (WEA N21) | 06:07
06:30 (WEA N21) | 20:27
06:01 (WEA N21) | 06:08
06:30 (WEA N21) | 20:25
06:02 (WEA N21) | 06:10
06:29 (WEA N21) | 20:23
06:02 (WEA N21) | 06:11
06:29 (WEA N21) | 20:21

(

(

(

(

(

(

(

(

(

(

(

(

(

(

06:03 (WEA N21) | 06:13
06:29 (WEA N21) | 20:19
06:03 (WEA N21)
06:28 (WEA N21)

2

9

2

9

3

9

3 06:15
8

06:05 (WEA N21)

8

5

7

6

5

8

4

9

2

20:17
06:16
20:15
06:18
20:12
06:20
20:10
06:21
20:08
06:23
20:06
| 454
|

06:28 (WEA N21)
WEA N21)
WEA N21)
WEA N21)
WEA N21)
WEA N21)
WEA N21)
'WEA N21)
WEA N21)

06:0
06:2
06:0
06:2
06:0
06:2
06:0!
06:2

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

6

Minuten mit Schatten

| September

06:13 (WEA N21)
06:19 (WEA N21)

06:25
20:03
06:26
20:01
06:28
19:59
06:29
19:57
06:31
19:54
06:33
19:52
06:34
19:50
06:36
| 19:47
| 06:38
| 19:45
06:39
19:43
06:41
19:41
06:42
19:38
06:44
19:36
06:46
19:34
06:47
19:31
| 05:49
| 19:29
| 08:51
| 19:27
| 08:52
] 19:24
| 08:54
19:22
06:55
19:20
06:57
19:17
06:59
19:15
07:00
19:13
07:02
1%:10
07:04
19:08
07:05
19:06
07:07
19:03
07:03
19:01
07:10
18:59
07:12
18:56

| 381
|

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

12
16
18
20
21
22
22
22
21

20

220

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV -

Berichtsnr. 10205500-A-6-A - www.dnv.com

07:04 (WEA 10/B047)
07:11 (WEA 10/B047)
07:05 (WEA 10/B047)
07:12 (WEA 10/B047)
07:06 (WEA 10/B047)
07:11 (WEA 10/B047)
07:08 (WEA 10/B047)
07:11 (WEA 10/B047)

(

(

(

4

(

(WEA N20)
(WEA N20)
(WEA N20)
(WEA N20
(WEA N20
(WEA N20
(WEA N20
(

(WEA N20
(WEA N20
(WEA N20
(WEA N20)
(WEA N20)
(WEA N20)
(WEA N20)
(WEA N20)
(WEA N20)

)
)
)
)
WEA N20)
)
)
)

| Oktober

07:14
18:54
07:15
18:52
07:17
18:49
07:19
18:47
07:20
18:45
07:22
18:42
07:24
18:40
07:25
| 18:38
| 07:27
| 18:36
07:29
18:33
07:30
18:31
07:32
18:29
07:34
1827
07:36
1825
07:37
18:22
| 07:39
| 18:20
| 07:41
| 18:18
| 07:42
| 18:16
| 07:44
18:14
07:46
18:12
07:48
18:10
07:50
| 18:07
| 07:51
| 18:05
07:53
18:03
06:55
17:01
06:57
16:59
06:58
16:57
07:00
16:55
07:02
16:53
07:04
16:51
07:06
16:50
| 331
|

43

07:39 (WEA N20)
07:57 (WEA N20)
07:40 (WEA N20)
07:55 (WEA N20)
07:42 (WEA N20)
07:52 (WEA N20)

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

| Novembe{ Dezember

07:07 07:58
16:48 16:07
07:09 08:00
16:46 16:07
07:11 08:01
16:44 16:06
07:13 08:03
16:42 16:05
07:15 08:04
16:40 16:05
07:16 08:05
16:39 16:04
07:18 08:06
16:37 16:04
07:20 08:08
16:35 16:04

| 07:22 08:09

|16:3¢ | 16:03
07:24 08:10
16:32 16:03
07:25 08:11
16:31 16:03
07:27 08:12
16:29 16:03
07:29 08:13
16:27 16:03
07:31 08:14
16:26 16:03
07:32 08:15
16:25 16:03

|07:3¢ | 08:16

|16:23 | 16:03

|07:36 | 08:17

| 16:22 | 16:03

|07:38 | 08:17

|16:20 | 16:03

|07:35 | 08:18
16:19 | 16:04
07:41 | 08:19
16:18 | 16:04
07:43 | 08:19
16:17 | 16:05
07:44 | 08:20
16:16 | 16:05
07:46 | 08:20
16:14 | 16:06
07:48 | 08:21
16:13 | 16:06
07:49 | 08:21
16:12 | 16:07
07:51 08:22
16:11 16:07
07:52 08:22
16:10 16:08
07:54 08:22
16:10 16:09
07:55 08:22
16:09 16:10
07:57 08:22
16:08 16:11

08:22
16:12
| 266 | 244

oeosz020938 /28 WINAPRO w
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DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 38 - IO 38 Bahrendorfer StraBe 1, Borne
Annahmen fiir Schattenwurfberechnung

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

Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

=

w o m N o o B W

10
11
12
13
14
15
16
17
18
18
20
21
22
23
24
25
26
27
28
29
30
31

Sennenscheinstunden
astr.max.mogl.Beschattung

|Januar

08:22
16:13
08:22
16:14
08:22
16:15
08:22
16:16
08:22
16:17
08:21
16:19
08:21
16:20
08:21
16:21
08:20
16:23
08:20
16:24
08:19
16:25
08:18
16:27
08:18
16:28
08:17
16:30
08:16
16:31
08:15
16:33
08:14
16:35
08:13
16:36
08:12
16:38
08:11
16:40
08:10
16:41
08:09
16:43
08:08
16:45
08:07
16:46
08:05
16:48
08:04
16:50
08:03
16:52
08:01
16:54
08:00
16:55
07:59
16:57
07:57
16:59
| 259
|

| Februar

07:56
17:01
07:54
17:03
07:52
17:04
07:51
17:06
07:49
17:08
07:47
17:10
07:46
17:12
07:44
17:14
07:42
17:16
07:40
17:18
07:39
17:19
07:37
17:21
07:35
17:23
07:33
17:25
07:31
17:27
07:29
17:29
07:27
17:31
07:25
17:32
07:23
17:34
07:21
17:36
07:19
17:38
07:17
17:40
07:15
17:42
07:13
17:43
07:11
17:45
07:09
17:47
07:06
17:49
07:04
17:51

| 277

| Marz

07:02
17:52
07:00
17:54
06:58
17:56
06:56
17:58
06:53
18:00
06:51
18:01
06:49
18:03
06:47
18:05
06:44
18:07
06:42
18:09
06:40
18:10
06:38
18:12
06:35
18:14
06:33
18:16
06:31
18:17
06:28
18:19
06:26
18:21
06:24
18:23
06:21
18:24
06:19
18:26
06:17
18:28
06:15
18:29
06:12
18:31
06:10
18:33
06:08
18:35
06:05
18:36
06:03
18:38
06:01
18:40
06:58
19:41
06:56
19:43
06:54
19:45
| 367
I

11
15
18
20
21
21
21
21
19
18
15

12

22

07:01 (WEA N20)
07:06 (WEA N20)
06:58 (WEA N20)
07:09 (WEA N20)
06:56 (WEA N20)
07:11 (WEA N20)
06:53 (WEA N20)
07:11 (WEA N20)
06:52 (WEA N20)
07:12 (WEA N20)
06:52 (WEA N20)
07:13 (WEA N20)
06:51 (WEA N20}
07:12 (WEA N20)
06:51 (WEA N20)
07:12 (WEA N20)
06:51 (WEA N20)
07:12 (WEA N20)
06:51 (WEA N20)
07:10 (WEA N20)
06:51 (WEA N20)
07:09 (WEA N20)
06:53 (WEA N20)
07:08 (WEA N20)
06:53 (WEA N20)
07:05 (WEA N20)
06:57 (WEA N20)
07:02 (WEA N20)

| April

06:51
19:47
06:49
19:48
06:47
19:50
06:45
19:52
06:42
19:53
06:40
19:55
06:38
19:57
06:35
19:58
06:33
20:00
06:31
20:02
06:29
20:04
06:26
20:05
06:24
20:07
06:22
20:09
06:20
20:10
06:18
20:12
06:15
20:14
06:13
20:16
06:11
20:17
06:09
20:19
06:07
20:21
06:05
20:22
06:03
20:24
06:01
20:26
05:59
20:27
05:56
20:29
05:54
20:31
05:52
20:32
05:50
20:34
05:49
20:36

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

07:12 (WEA 10/B047)
2 07:14 (WEA 10/B047)
07:09 (WEA 10/B047)
5 07:14 (WEA 10/8047)
07:07 (WEA 10/B047)
6  07:13 (WEA 10/B047)
07:07 (WEA 10/B047)
5 07:12 (WEA 10/8047)

| Mai

05:47
20:38
05:45
20:39
05:43
20:41
05:41
20:43
05:39
20:44
05:37
20:46
05:35
20:47
05:34
20:49
05:32
20:51
05:30
20:52
05:28
20:54
05:27
20:56
05:25
20:57
05:24
20:59
05:22
21:00
05:21
21:02
05:19
21:03
05:18
21:05
05:16
21:06
05:15
21:08
05:13
21:09
05:12
21:11
05:11
21:12
05:10
21:13
05:08
21:15
05:07
21:16
05:06
21:17
05:05
21:19
05:04
21:20
05:03
21:21
05:02
21:22
| 485

24
25
27
27
28
28
29
29
29
29
29
28
28
31
499

05:59 (WEA N21)
06:10 (WEA N21)
05:57 (WEA N21)
06:12 (WEA N21)
WEA N21)

{

(

(

{

E

(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
06:17 (WEA N21)
05:51 (WEA N21)
06:18 (WEA N21)
05:50 (WEA N21)
06:17 (WEA N21)
05:50 (WEA N21)
06:18 (WEA N21)
05:50 (WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
(WEA N21)
{
(
(
{
(
{
(
(

WEA N21)

WEA N21)
WEA N21)

DS 51 (WEA N21)
06:19 (WEA N21)
05:38 (WEA R03)
06:20 (WEA N21)

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

Tag im Monat Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV - Berichtsnr. 10205500-A-6-A - www.dnv.com

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

[ Juni

05:01
21:23
05:00
21:24
05:00
21:26
04:59
2127
04:58
21:28
04:58
21:29
04:57
21:30
04:56
21:30
04:56
21:31
04:55
2132
04:55
21:33
04:55
21:33
04:54
2134
04:54
21:35
04:54
2135
04:54
21:36
04:54
2136
04:54
21:37
04:54
21:37
04:54
2137
04:54
21:38
04:54
21:38
04:55
21:38
04:55
21:38
04:55
21:38
04:56
21:38
04:56
2138
04:56
21:38
04:57
21:38
04:58
21:38

| 499
|

33
35
37
36
38
38
38
38
36
37
3z
36
36
37
36
35
36
36
35

®

35
a5
36
35
35
36
37

36

1077

DNV

05:35 (WEA R03)
06:19 (WEA N21)
05:35 (WEA R03)
06:19 (WEA N21)
05:34 (WEA R03)
06:19 (WEA N21)
05:35 (WEA R03)
06:19 (WEA N21)
05:34 (WEA R03)
06:19 (WEA N21)
05:34 (WEA R03)
06:19 (WEA N21)
05:34 (WEA R03)
06:19 (WEA N21)
05:24 (WEA R03)
06:19 (WEA N21)
05:34 (WEA R03)
06:18 (WEA N21)
05:24 (WEA R03)
06:19 (WEA N21)
05:34 (WEA R03)
06:19 (WEA N21)
05:35 (WEA R03)
06:19 (WEA N21)
05:34 (WEA R03)
06:18 (WEA N21)
05:24 (WEA R03)
06:19 (WEA N21)
05:35 (WEA R03)
06:19 (WEA N21)
05:35 (WEA R03)
06:19 (WEA N21)
05:35 (WEA RO3)
06:19 (WEA N21)
05:35 (WEA R03)
06:19 (WEA N21)
05:35 (WEA R03)
06:19 (WEA N21)
05:35 (WEA R03)
06:19 (WEA N21)
05:37 (WEA R03)
06:20 (WEA N21)
05:37 (WEA R03)
06:20 (WEA N21)
05:35 (WEA R03)
06:20 (WEA N21)
05:35 (WEA R03)
06:20 (WEA N21)
05:37 (WEA RO3)
06:21 (WEA N21)
05:37 (WEA R03)
06:21 (WEA N21)
05:38 (WEA R03)
06:22 (WEA N21)
05:38 (WEA RO3)
06:22 (WEA N21)
05:38 (WEA R03)
06:23 (WEA N21)
05:38 (WEA RO3)
06:22 (WEA N21)

oeosz020938/27  WINAPRO w
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DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anveender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

DNV

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 38 - IO 38 Bahrendorfer StraBe 1, Borne
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

1] 04:58
21:37
2 | 04:59
21:37
3| 05:00
2137
4 05:00
21:36
50501
21:36
6 | 05:02
21:35
7] 05:03
21:35
8 | 05:04
21:34
05:05
21:33
10 | 05:06
2133
11]05:07
21:32
12 | 05:08
21:31
13| 05:09
21:30
14 | 05:10
2129
15 ] 05:11
21:28
16 | 05:12

| 21:27
17| 05:14

| 21:26
18] 05:15

| 21:25
19| 05:16

| 21:24
20 | 05:18

| 21:23
21]05:19

|21:22
22 | 05:20

o

28 | 05:29

29 | 05:30

30 | 05:32

3110533

Sonnenscheinstunden |
astr.max.mégl.Beschattung |

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

Tag im Monat

36
37
38
38
37
38
37
37
37
36
35
33
28
28
29
29
29
28
28
28
28
27
27
26
25
25
23

21

| August

05:39 (WEA R03)
06:23 (WEA N21)
05:39 (WEA R03)
06:24 (WEA N21)
05:39 (WEA R03)
06:24 (WEA N21)
05:39 (WEA R03)
06:24 (WEA N21)
05:40 (WEA R03)
06:25 (WEA N21)
05:40 (WEA R03)
06:26 (WEA N21)
05:41 (WEA R03)
06:26 (WEA N21)
05:41 (WEA R03)
06:26 (WEA N21)
05:41 (WEA R03)
06:26 (WEA N21)
05:42 (WEA R03)
06:26 (WEA N21)
05:43 (WEA R03)
06:27 (WEA N21)
05:44 (WEA R03)
06:27 (WEA N21)
05:59 (WEA N21)
06:27 (WEA N21)
05:59 (WEA N21)
06:27 (WEA N21)
05:59 (WEA N21) | 05:57
06:28 (WEA N21) | 20:40
06:00 (WEA N21) | 05:58
06:29 (WEA N21) | 20:38
06:00 (WEA N21) | 06:00
06:29 (WEA N21) | 20:36
06:00 (WEA N21) | 06:02
06:28 (WEA N21) | 20:34
06:00 (WEA N21) | 06:03
06:28 (WEA N21) | 20:32
06:00 (WEA N21) | 06:05
06:28 (WEA N21) | 20:30
06:01 (WEA N21) | 06:07
06:29 (WEA N21) | 20:27
06:01 (WEA N21) | 06:08
06:28 (WEA N21) | 20:25
(WEA N21) | 06:10
(WEA N21) | 20:23
(WEA N21) | 06:11
(WEA N21) | 20:21
(
(
(
(
(
(
(
(
(
(
(
(
(
(

05:35
21:06
05:36
21:04
05:38
21:02
05:39
21:00
05:41
20:59
05:42
20:57
05:44
20:55
05:46
20:53
05:47
20:51
05:49
20:50
05:50
20:48
05:52
20:46
05:54
20:44
05:55
20:42

060

WEA N21) | 06:13
WEA N21) | 20:19
WEA N21)
WEA N21)
WEA N21)
WEA N21)
WEA N21)
WEA N21)
WEA N21)
WEA N21)
WEA N21)
WEA N21)
WEA N21)
WEA N21)

06:15
20:17
06:16
20:15
06:18
20:12
06:20
20:10
06:21
20:08
06:23
20:06
| 454
|

06:0:
06:2
050

1
8
L
28
2
128
02
27
:02
06:27
4
7
4
2%
06:05
06:24
06:07

23

08

1

062

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

8

Minuten mit Schatten

| September

06:11 (WEA N21)
06:19 (WEA N21)

06:25
20:03
06:26
20:01
06:28
19:59
06:29
19:57
06:31
19:54
06:33
19:52
06:34
19:50
06:36
| 19:47
| 06:38
| 19:45
06:39
19:43
06:41
19:41
06:42
19:38
06:44
19:36
06:46
19:34
06:47
19:31
| 05:49
| 19:29
| 08:51
| 19:27
| 08:52
] 19:24
| 08:54
19:22
06:55
19:20
06:57
19:17
06:59
19:15
07:00
19:13
07:02
1%:10
07:04
19:08
07:05
19:06
07:07
19:03
07:03
19:01
07:10
18:59
07:12
18:56

| 381
|

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

11

14

18

20

20

20

22

20

20

18

16

13

231

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV -

Berichtsnr. 10205500-A-6-A - www.dnv.com

07:02 (WEA 10/B047)
07:07 (WEA 10/B047)
07:02 (WEA 10/B047)
07:08 (WEA 10/B047)
07:03 (WEA 10/BO47)
07:08 (WEA 10/B047)
07:05 (WEA 10/B047)
07:08 (WEA 10/B047)

07:41 (WEA N20)
07:52 (WEA N20)
07:40 (WEA N20)
07:54 (WEA N20)
07:37 (WEA N20)
07:55 (WEA N20)
07:36 (WEA N20)
07:56 (WEA N20)
07:35 (WEA N20)

55 (WEA N20)
07735 (WEA N20)

55 (WEA N20)
07:34 (WEA N20)
07:56 (WEA N20)
07:34 (WEA N20)
07:54 (WEA N20)
07:34 (WEA N20)
07:54 (WEA N20)
07:35 (WEA N20)
07:53 (WEA N20)
07:35 (WEA N20)
07:51 (WEA N20)
07:37 (WEA N20)
07:50 (WEA N20)

| Oktober

07:14
18:54
07:15
18:52
07:17
18:49
07:19
18:47
07:20
18:45
07:22
18:42
07:24
18:40
07:25
| 18:38
| 07:27
| 18:36
07:29
18:33
07:30
18:31
07:32
18:29
07:34
1827
07:36
1825
07:37
18:22
| 07:39
| 18:20
| 07:41
| 18:18
| 07:42
| 18:16
| 07:44
18:14
07:46
18:12
07:48
18:10
07:50
| 18:07
| 07:51
| 18:05
07:53
18:03
06:55
17:01
06:57
16:59
06:58
16:57
07:00
16:55
07:02
16:53
07:04
16:51
07:06
16:50
| 331
|

B

07:39 (WEA N20)
07:47 (WEA N20)

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

| Novembej Dezember
07:07 07:58
16:48 16:07
07:09 08:00
16:46 16:07
07:11 08:01
16:44 16:08
07:13 08:03
16:42 16:05
07:15 08:04
16:41 16:05
07:16 08:05
16:39 16:04
07:18 08:07
16:37 16:04
07:20 08:08
| 16:35 16:04
|07:22 | 08:09
116:3¢ | 16:03
07:24 08:10
16:32 16:03
07:25 08:11
16:31 16:03
07:27 08:12
16:29 16:03
07:29 08:13
16:27 16:03
07:31 08:14
16:26 16:03
07:32 08:15
16:25 16:03
|07:3¢ | 08:16
11623 | 16:03
|07:36 | 08:17
116:22 | 16:03
|07:38 | 08:17
|16:20 | 16:03
|07:39  |08:18
| 16:19 16:04
| 07:41 08:19
| 16:18 16:04
| 07:43 08:19
| 16:17 16:05
| 07:44 08:20
| 16:16 16:05
| 07:46 08:20
| 16:14 16:06
| 07:48 08:21
| 16:13 16:06
| 07:49 08:21
| 16:12 16:07
07251 08:22
16:11 16:07
07:52 08:22
16:11 16:08
07:54 08:22
16:10 16:09
07:55 08:22
16:09 16:10
07:57 08:22
16:08 16:11
08:22
16:12
| 266 | 244

oeosz020938 /28 WINAPRO w
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DNV

Projekt:

WEA Borne-Mitte

Lizenzierter Anveender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 39 - I0 39 Bahrendorfer StraBe 8, Borne
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint téglich von Sonnenauf- bis -untergang

DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

DNV

Sonnenscheinstunden | 259

astr.max.mdgl.Beschattung |

|Januar |Februar
1]08:22 | 07:56
|16:13 | 17:01
210822 | 07:54
| 16:14 | 17:03
30822 | 07:52
|16:15 | 17:04
4]08:22 | 07:51
| 16:16 | 17:06
5108:22 | 07:49
| 16:17 | 17:08
6]08:21 | 07:47
| 16:19 | 17:10
710821 | 07:46
| 16:20 | 17:12
80821 | 07:44
|16:21 | 17:14
90820 | 07:42
|116:23 | 17:16
10 | 08:20 | 07:40
116:24 | 17:18
11]08:19 | 07:39
| 16:25 | 17:19
12 | 08:18 | 07:37
| 16:27 | 17:21
13 | 08:18 | 07:35
| 16:28 | 17:23
14 |08:17 | 07:33
| 16:30 | 17:25
15|08:16 | 07:31
|16:31 | 17:27
16 | 08:15 | 07:29
16:33 | 17:29
17 | 08:14 | 07:27
1635 | 17:31
18 | 08:13 | 07:25
116:36 | 17:32
19 | 08:12 | 07:23
16:38 17:34
20 | 08:11 07:21
16:40 17:36
21| 08:10 07:19
16:41 17:38
2210809 | 07:17
| 16:43 | 17:40
23)|08:08 | 07:15
16:45 17:42
24 | 08:07 07:13
1646 17:43
25 08:05 07:11
| 16:48 | 17:45
26| 08:04 | 07:09
|16:50 | 17:47
27 | 08:03 | 07:06
| 16:52 | 17:49
28| 08:01 | 07:04
| 16:54 | 17:51
29 | 08:00 |
| 16:55 |
30107:59 |
| 16:57 |
3110757 |
| 16:59 |
| 277
I

|Marz | April | Mai | Juni
| 07:02 | 06:51 | 05:47 | 05:01 05:40 (WEA R03)
| 17:52 | 19:47 120:38 | 21:23 38 06:28 (WEA N21)
| 07:00 | 06:49 | 05:45 | 05:00 05:40 (WEA RO3)
| 17:54 | 19:48 | 20:39 | 21:24 37 06:27 (WEA N21)
| 06:58 | 06:47 | 05:43 | 05:00 05:40 (WEA R03)
| 17:56 |19:50 | 20:41 |21:26 36 06:26 (WEA N21)
| 06:56 | 06:45 | 05:41 | 04:59 05:41 (WEA R03)
| 17:58 | 19:52 | 20:43 | 21:27 34 06:26 (WEA N21)
| 06:53 | 06:42 | 05:39 | 04:58 05:27 (WEA 11/BO48)
| 18:00 | 19:53 | 20:44 | 21:28 35 06:26 (WEA N21)
| 06:51 | 06:40 | 05:37 06:10 (WEA N21) | 04:58 05:27 (WEA 11/B0O48)
| 18:01 | 19:55 | 20:46 9 06:19 (WEA N21) | 21:29 34 06:26 (WEA N21)
| 06:49 | 06:38 | 05:35 06:07 (WEA N21) | 04:57 05:26 (WEA 11/B048)
| 18:03 | 19:57 | 20:47 14 06:21 (WEA N21) | 21:30 33 06:25 (WEA N21)
| 06:47 07:10 (WEA N20) | 06:35 | 05:34 06:06 (WEA N21) | 04:56 05:26 (WEA 11/B0O48)
| 18:05 11 07:21 (WEA N20) | 19:58 | 20:49 18 06:24 (WEA N21) | 21:30 31 06:25 (WEA N21)
| 06:44 07:07 (WEA N20) | 06:33 | 05:32 06:04 (WEA N21) | 04:56 05:41 (WEA R03)
| 18:07 15 07:22 (WEA N20) | 20:00 | 20:51 21 06:25 (WEA N21) | 21:31 29 06:24 (WEA N21)
| 06:42 07:05 (WEA N20) | 06:31 | 05:30 06:04 (WEA N21) | 04:55 05:42 (WEA R0O3)
|18:09 18 07:23 (WEAN20) | 20:02  |20:52 22 06:26 (WEAN21) | 21:32 27 06:24 (WEA N21)
| 06:40 07:04 (WEA N20) | 06:29 |1 05:28 06:02 (WEA N21) | 04:55 05:42 (WEA R03)
| 18:10 20 07:24 (WEA N20) | 20:04 | 20:54 25  06:27 (WEA N21) | 21:33 26 06:24 (WEA N21)
| 06:38 07:03 (WEA N20) | 06:26 105:27 06:02 (WEA N21) | 04:55 05:43 (WEA R0O3)
| 18:12 21 07:24 (WEA N20) | 20:05 | 20:56 26 06:28 (WEA N21) | 21:33 24 06:23 (WEA N21)
| 06:35 07:03 (WEA N20) | 06:24 | 05:25 06:01 (WEA N21) | 04:54 05:43 (WEA R03)
| 18:14 21 07:24 (WEA N20) | 20:07 | 20:57 27 06:28 (WEA N21) | 21:34 22 06:22 (WEA N21)
| 06:33 07:03 (WEA N20) | 06:22 | 05:24 06:01 (WEA N21) | 04:54 05:43 (WEA RO3)
| 18:16 21 07:24 (WEA N20) | 20:09 | 20:59 28 06:29 (WEA N21) | 21:35 21 06:22 (WEA N21)
| 06:31 07:02 (WEA N20) | 06:20 | 05:22 06:00 (WEA N21) | 04:54 05:43 (WEA RO3)
| 18:17 21 07:23 (WEA N20) | 20:10 | 21:00 28  06:28 (WEA N21) | 21:35 19 06:21 (WEA N21)
| 06:28 07:02 (WEA N20) | 06:18 | 05:21 06:00 (WEA N21) | 04:54 05:44 (WEA R03)
18:19 20 07:22 (WEA N20) | 20:12 21:02 29 06:29 (WEA N21) | 21:36 18 06:21 (WEA N21)
06:26 07:03 (WEA N20) | 06:15 05:19 05:59 (WEA N21) | 04:54 05:44 (WEA RO3)
18:21 19 07:22 (WEA N20) | 20:14 21:03 30  06:29 (WEA N21) | 21:36 16 06:20 (WEA N21)
| 06:24 07:03 (WEA N20) | 06:13 | 05:18 05:59 (WEA N21) | 04:54 05:44 (WEA R03)
|18:23 17 07:20 (WEAN20) | 20:16  |21:05 30 06:29 (WEAN21) | 21:37 15 06:20 (WEA N21)
| 06:21 07:05 (WEA N20) | 06:11 | 05:16 05:59 (WEA N21) | 04:54 05:45 (WEA R03)
18:24 13 07:18 (WEA N20) | 20:17 21:06 31 06:30 (WEA N21) | 21:37 11 05:56 (WEA RO3)
06:19 07:07 (WEA N20) | 06:09 05:15 06:00 (WEA N21) | 04:54 05:45 (WEA R0O3)
18:26 9 07:16 (WEA N20) | 20:19 21:08 30  06:30 (WEA N21) | 21:37 11 05:56 (WEA RO3)
06:17 06:07 05:13 05:59 (WEA N21) | 04:54 05:46 (WEA R0O3)
18:28 20:21 21:09 30  06:29 (WEA N21) | 21:38 11 05:57 (WEA R03)
| 06:15 | 06:05 ] 05:12 05:59 (WEA N21) | 04:54 05:46 (WEA RO3)
| 18:29 | 20:22 |21:11 30 06:29 (WEA N21) | 21:38 11 05:57 (WEA R0O3)
| 06:12 | 06:03 | 05:11 06:00 (WEA N21) | 04:54 05:46 (WEA RO3)
18:31 20:24 21:12 29 06:29 (WEA N21) | 21:38 11 05:57 (WEA RO3)
06:10 06:01 05:10 06:00 (WEA N21) | 04:55 05:45 (WEA R03)
18:33 20:26 21:13 29 06:29 (WEA N21) | 21:38 14 06:20 (WEA N21)
06:08 05:59 05:08 05:44 (WEA R03) | 04:55 05:46 (WEA R03)
| 18:35 | 20:27 |21:15 34 06:29 (WEA N21) | 21:38 16 06:22 (WEA N21)
| 06:05 | 05:56 | 05:07 05:42 (WEA R03) | 04:56 05:46 (WEA R03)
| 18:36 |20:29  |21:16 37 06:29 (WEAN21) | 21:38 18 06:23 (WEA N21)
| 06:03 06:26 (WEA 10/B047) | 05:54 | 05:06 05:42 (WEA R03) | 04:56 05:47 (WEA R0O3)
| 18:38 2 06:28 (WEA 10/B047) | 20:31 |21:17 37 06:29 (WEA N21) | 21:38 18 06:24 (WEA N21)
| 06:01 06:23 (WEA 10/B047) | 05:52 | 05:05 05:41 (WEA R03) | 04:56 05:46 (WEA R03)
| 18:40 4 06:27 (WEA 10/B047) | 20:32 121:19 38 06:28 (WEA N21) | 21:38 21 06:25 (WEA N21)
| 06:58 07:21 (WEA 10/B047) | 05:50 | 05:04 05:40 (WEA R03) | 04:57 05:47 (WEA R03)
| 19:41 6 07:27 (WEA 10/B047) | 20:34 |21:20 39  06:28 (WEA N21) | 21:38 22 06:26 (WEA N21)
| 06:56 07:19 (WEA 10/B047) | 05:49 | 05:03 05:40 (WEA R03) | 04:58 05:46 (WEA RO3)
| 19:43 7 07:26 (WEA 10/B047) | 20:36 |21:21 39  06:28 (WEA N21) | 21:38 24 06:26 (WEA N21)
| 06:54 07:20 (WEA 10/B047) | | 05:02 05:41 (WEA R03) |
| 19:45 3 07:23 (WEA 10/B047) | |21:22 38 06:28 (WEAN21) |
| 367 | 416 | 485 | 499
| 248 | | 748 | 683

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

Tag im Monat

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

DNV - Berichtsnr. 10205500-A-6-A - www.dnv.com

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

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

oeosz020938/29  WINAPRO ‘

Seite 82/89



DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

DNV

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 39 - I0 39 Bahrendorfer StraBe 8, Borne
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1Juli
1| 04:58
| 21:37
2] 04:59
| 21:37
3| 05:00
| 21:37
4| 05:00
| 21:36
5| 05:01
| 21:36
6| 05:02
| 21:35
7] 05:03
| 21:35
8| 05:04
| 21:34
9| 05:05
| 21:33
10 | 05:06
| 21:33
11| 05:07
| 21:32
12 | 05:08
| 21:31
13| 05:09
| 21:30
14 | 05:10
| 21:29
15| 05:11
| 21:28
16 | 05:12
| 21:27
17 | 05:14
| 21:26
18| 05:15
| 21:25
19| 05:16
| 21:24
20 | 05:18
| 21:23
21 05:19
| 21:22
22| 05:20
| 21:20
23| 05:22
| 21:19
24 | 05:23
| 21:18
25 | 05:24
| 21:16
26 | 05:26
| 21:15
27 | 05:27
| 21:13
28 | 05:29
| 21:12
29 | 05:30
| 21:10
30 | 05:32
| 21:09
3105:33
| 21:07

Sonnenscheinstunden | 502
astr.max.mégl.Beschattung |

26
27
28
29

29
29
29
28
27

1003

| August

05:47 (WEA RO3) | 05:35
06:28 (WEA N21) | 21:06
05:47 (WEA RO3) | 05:36
06:29 (WEA N21) | 21:04
05:47 (WEA RO3) | 05:38
06:29 (WEA N21) | 21:02
05:47 (WEA RO3) | 05:3¢
06:30 (WEA N21) | 21:00
05:32 (WEA 11/B048) | 05:41
06:31 (WEA N21) | 20:59
05:33 (WEA 11/B048) | 05:42
06:32 (WEA N21) | 20:57
05:34 (WEA 11/B048) | 05:44
06:33 (WEA N21) | 20:55
05:34 (WEA 11/BO48) | 05:46
06:33 (WEA N21) | 20:53
05:47 (WEA RO3) | 05:47
06:33 (WEA N21) | 20:51
05:48 (WEA R03) | 05:49
06:34 (WEA N21) | 20:50
05:48 (WEA R03) | 05:50
06:35 (WEA N21) | 20:48
05:48 (WEA RO3) | 05:52
06:35 (WEA N21) | 20:46
05:48 (WEA RO3) | 05:54
06:36 (WEA N21) | 20:44
05:49 (WEA RO3) | 05:55
06:36 (WEA N21) | 20:42
05:49 (WEA RO3) | 05:57
06:37 (WEA N21) | 20:40
05:51 (WEA RO3) | 05:58
06:38 (WEA N21) | 20:38
05:51 (WEA RO3) | 06:00
06:38 (WEA N21) | 20:36
05:52 (WEA RO3) | 06:02
06:39 (WEA N21) | 20:34
05:54 (WEA R03) | 06:03
06:39 (WEA N21) | 20:32
06:09 (WEA N21) | 06:05
06:39 (WEA N21) | 20:30
06:10 (WEA N21) | 06:07
06:40 (WEA N21) | 20:27
06:10 (WEA N21) | 06:08
06:40 (WEA N21) | 20:25
06:00 (WEA N21) | 06:10
06:39 (WEA N21) | 20:23
06:00 (WEA N21) | 06:11
06:39 (WEA N21) | 20:21
06:10 (WEA N21) | 06:13
06:40 (WEA N21) | 20:13
06:10 (WEA N21) | 06:15
06:40 (WEA N21) | 20:17
06:11 (WEA N21) | 06:16
06:40 (WEA N21) | 20:15
06:10 (WEA N21) | 06:18
06:39 (WEA N21) | 20:12
06:10 (WEA N21) | 06:20
06:39 (WEA N21) | 20:10
06:11 (WEA N21) | 06:21
06:39 (WEA N21) | 20:08
06:11 (WEA N21) | 06:23
06:38 (WEA N21) | 20:06
| 454
|

25
24
22
20
17

13

126

|September | Oktober
06:13 (WEA N21) | 06:25 | 07:14
06:38 (WEA N21) | 20:03 | 18:54 21
06:13 (WEA N21) | 06:26 | 07:15
06:37 (WEA N21) | 20:01 | 18:52 20
06:13 (WEA N21) | 06:28 | 07:17
06:35 (WEA N21) | 19:59 | 18:49 18
06:15 (WEA N21) | 06:28 | 07:19
06:35 (WEA N21) | 19:57 | 18:47 18
06:16 (WEA N21) | 06:31 | 07:20
06:33 (WEA N21) | 19:54 | 18:45 13
06:18 (WEA N21) | 06:33 | 07:22
06:31 (WEA N21) | 19:52 | 18:42 8
06:22 (WEA N21) | 06:34 | 07:24
06:27 (WEA N21) | 19:50 | 18:40

| 06:36 | 07:25

| 19:47 | 18:38

| 06:38 | 07:27

| 19:45 | 18:36

| 06:32 | 07:29

| 19:43 | 18:33

| 06:41 | 07:30

| 19:41 | 18:31

| 06:42 | 07:32

| 19:38 | 18:29

| 06:44 07:10 (WEA 10/BO47) | 07:34

| 19:36 6 07:16 (WEA 10/B047) | 18:27

| 06:46 07:11 (WEA 10/BO47) | 07:36

| 19:34 6  07:17 (WEA 10/B047) | 18:25

| 06:47 07:13 (WEA 10/B047) | 07:37

| 19:31 5 07:18 (WEA 10/B047) | 18:22

| 06:48 07:14 (WEA 10/B047) | 07:39

| 19:29 2 07:16 (WEA 10/B047) | 18:20

| 06:51 | 07:41

| 19:27 | 18:18

| 06:52 | 07:42

| 19:24 | 18:16

| 06:54 | 07:44

| 19:22 | 18:14

| 06:55 | 07:46

| 19:20 | 18:12

| 06:57 | 07:48

| 19:17 | 18:10

| 06:59 | 07:50

| 19:15 | 18:07

| 07:00 07:52 (WEA N20) | 07:51

| 19:13 6 07:58 (WEA N20) | 18:05

| 07:02 07:49 (WEA N20) | 07:53

| 19:10 12 08:01 (WEA N20) | 18:03

| 07:04 07:47 (WEA N20) | 06:55

|19:08 16 08:03 (WEA N20) | 17:01

| 07:05 07:45 (WEA N20) | 06:57

| 19:06 18 08:03 (WEA N20) | 16:59

| 07:07 07:44 (WEA N20) | 05:58

|19:03 20 08:04 (WEA N20) | 16:57

| 07:0% 07:44 (WEA N20) | 07:00

|19:01 20 08:04 (WEA N20) | 16:55

| 07:10 07:42 (WEA N20) | 07:02

| 18:58 22 08:04 {(WEA N20) | 16:53

| 07:12 07:42 (WEA N20) | 07:04

| 18:56 22 08:04 (WEA N20) | 16:51

| | 07:08

| | 16:50

| 381 | 331

| 155 | 2%

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

Tag im Monat

Sonnenaufgang  (55:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV -

Berichtsnr. 10205500-A-6-A -

www.dnv.com

|Novembei Dezember

07:43 (WEA N20) | 07:07
08:04 (WEA N20) | 16:48
07:42 (WEA N20) | 07:09
08:02 (WEA N20) | 16:46
07:43 (WEA N20) | 07:11
08:01 (WEA N20) | 16:44
07:44 (WEA N20) | 07:13
08:00 (WEA N20) | 16:42
07:46 (WEA N20) | 07:15
07:59 (WEA N20) | 16:40
07:47 (WEA N20) | 07:16
07:55 (WEA N20) | 16:39

| 07:18

| 16:37

| 07:20

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

oeosz020938/30  WINAPRO w
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DNV

Projekt:

WEA Borne-Mitte

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

DNV

Berechnet:

07.04.2022 15:17/3.5.576

SHADOW - Kalender
Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 40 - 10 40 Bahrendorfer StraBe 17, Borne

DNV -

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

|Januar  |Februar |Mé&rz April [Juni
| 07:56 | 07:02 | 06:51 06:18 (WEA N21) | 05:01 05:54 (WEA R03)
|17:01 | 17:52 | 19:47 19 06:37 (WEA N21) | 21:23 8  06:02 (WEA RO3)
| 07:54 | 07:00 | 06:49 06:16 (WEA N21) | 05:00 05:55 (WEA R03)
|17:03 | 17:54 | 19:48 22 0638 (WEA N21) | 21:25 6  06:01 (WEA RO3)
| 07:52 | 06:58 | 06:47 06:15 (WEA N21) | 05:00 05:57 (WEA R03)
| 17:04 | 17:56 | 19:50 24 06:39 (WEA N21) | 21:26 3 06:00 (WEA RO3)
| 07:51 | 06:56 07:19 (WEA N20) | 06:45 06:15 (WEA N21) | 04:59
| 17:06 | 17:58 9 07:28 (WEA N20) | 19:52 25 06:40 (WEA N21) | 21:27
| 07:49 | 06:53 07:17 (WEA N20) | 06:42 06:14 (WEA N21) | 04:58
| 17:08 | 18:00 14 07:31 (WEA N20) | 19:53 26 06:40 (WEA N21) | 21:28
| 07:47 | 06:51 07:14 (WEA N20) | 06:40 06:13 (WEA N21) | 04:58
| 17:10 | 18:01 17 07:31 (WEA N20) | 19:55 28 06:41 (WEA N21) | 21:29
| 07:46 | 06:49 07:13 (WEA N20) | 06:38 06:12 (WEA N21) | 04:57
| 17:12 | 18:03 19 07:32 (WEA N20) | 19:57 29 06:41 (WEA N21) | 21:30
|07:44 | 06:47 07:12 (WEA N20) | 06:35 06:12 (WEA N21) | 04:56
| 17:14 | 18:05 21 07:33 (WEA N20) | 19:58 29 06:41 (WEA N21) | 21:30
|07:42 | 06:44 07:11 (WEA N20) | 06:33 06:12 (WEA N21) | 04:56
| 17:16 | 18:07 21 07:32 (WEA N20) | 20:00 29 06:41 (WEA N21) | 21:31
|07:40 | 06:42 07:11 (WEA N20) | 06:31 06:12 (WEA N21) | 04:55
| 17:18 | 18:09 21 07:32 (WEA N20) | 20:02 : 30 06:42 (WEA N21) | 21:32
| 07:39 | 06:40 07:11 (WEA N20) | 06:29 | 05: 06:11 (WEA N21) | 04:55
|17:19 | 18:10 21 07:32 (WEA N20) | 20:04 |20:54 30 06:41 (WEA N21) | 21:33
| 07:37 | 06:38 07:11 (WEA N20) | 06:26 | 05:27 06:12 (WEA N21) | 04:55
| 17:21 |18:12 20 07:31 (WEA N20) | 20:05 | 20:56 30 06:42 (WEA N21) | 21:33
10735 | 06:35 07:11 (WEA N20) | 06:24 | 05:25 06:12 (WEA N21) | 04:54
|17:23  |18:14 19 07:30 (WEA N20) | 20:07 |20:57 29 06:41 (WEA N21) | 21:34
10733 | 06:33 07:12 (WEA N20) | 06:22 | 05:24 06:12 (WEA N21) | 04:54
| 17:25 | 18:16 17 07:29 (WEA N20) | 20:09 | 20:59 29 06:41 (WEA N21) | 21:35
|07:31 | 06:31 07:13 (WEA N20) | 06:20 | 05:22 06:12 (WEA N21) | 04:54
| 17:27 | 18:17 14 07:27 (WEA N20) | 20:10 | 21:00 29 06:41 (WEA N21) | 21:35
| 07:29 | 06:28 07:16 (WEA N20) | 06:18 | 05:21 05:56 (WEA R0O3) | 04:54
| 17:29 | 18:19 8 07:24 (WEA N20) | 20:12 | 21:02 31 06:41 (WEA N21) | 21:36
| 07:27 | 06:26 | 06:15 | 05:19 05:53 (WEA RO3) | 04:54
117:31 | 1821 | 20:14 |21:03 35 06:40 (WEA N21) | 21:36
| 07:25 | 06:24 | 06:13 | 05:18 05:52 (WEA R03) | 04:54
| 1732 | 18:23 | 20:16 |21:05 36 06:39 (WEA N21) | 21:37
| 07:23 | 06:21 | 06:11 | 05:16 05:51 (WEA R03) | 04:54
| 1734 | 18:24 | 20:17 |21:06 37 06:39 (WEA N21) | 21:37
|07:21 | 06:19 | 06:09 | 05 05:51 (WEA R03) | 04:54
|17:36 | 18:26 | 20:19 | 21 37 06:39 (WEA N21) | 21:37
|07:19 | 06:17 | 06:07 | 05: 05:50 (WEA R03) | 04:54
|17:38 | 18:28 | 20:21 | 212 35 06:37 (WEA N21) | 21:38
107:17 | 06:15 06:37 (WEA 10/B047) | 06:05 | 05: 05:50 (WEA R03) | 04:54
| 17:40 | 18:29 2 06:39 (WEA 10/B047) | 20:22 | 21: 35 06:37 (WEA N21) | 21:38
| 07:15 | 06:12 06:35 (WEA 10/B047) | 06:03 | 05: 05:50 (WEA RO3) | 04:54
| 17:42 | 18:31 4 06:39 (WEA 10/B047) | 20:24 |:21 33 06:36 (WEA N21) | 21:38
| 07:13 | 06:10 06:32 (WEA 10/B047) | 06:01 | 05: 05:50 (WEA RO3) | 04:55
| 17:43 | 18:33 6  06:38 (WEA 10/B047) | 20:26 | 21: 31 06:35 (WEA N21) | 21:38
|07:11 | 06:08 06:31 (WEA 10/B047) | 05:59 | 05: 05:50 (WEA RO3) | 04:55
| 17:45 | 18:35 6 06:37 (WEA 10/B047) | 20:27 | 21: 29 06:34 (WEA N21) | 21:38
| 07:00 | 06:05 | 05:56 | 05: 05:35 (WEA 11/B048) | 04:56
| 17:47 | 18:36 | 20:29 | 21:16 25 06:32 (WEA N21) | 21:38
| 07:06 | 06:03 | 05:54 | 05:06 05:34 (WEA 11/B048) | 04:56
| 17:49 | 18:38 | 20:31 | 21:17 21 06:30 (WEA N21) | 21:38
| 07:04 | 06:01 | 05:52 | 05:05 05:33 (WEA 11/B048) | 04:56
| 17:51 | 18:40 | 20:32 | 21:19 15 06:04 (WEA R0O3) | 21:38
| | 06:58 | 05:50 06:23 (WEA N21) | 05:04 05:32 (WEA 11/B048) | 04:57
| | 19:41 | 20:34 10 06:33 (WEA N21) | 21:20 13 06:04 (WEA RO3) | 21:38
| | 06:56 | 05:49 06:20 (WEA N21) | 05:03 05:52 (WEA R03) | 04:58
| | 19:43 | 20:36 15 06:35 (WEA N21) | 21:21 11 06:03 (WEA RO3) | 21:38
| | 06:54 | | 05:02 05:54 (WEA RO3) |
| | 18:45 | | 21:22 9 06:03 (WEA R0O3) |
Sonnenscheinstunden | 252 | 277 | 367 | 418 | 485 | 499
astr.max.mégl.Beschattung | | | 239 | 25 | 841 | 17

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

Tag im Monat

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

Berichtsnr. 10205500-A-6-A

- www.dnv.com

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

oeosz020938/31  WINAPRO w
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Projekt:

WEA Borne-Mitte

SHADOW - Kalender

DNV

Lizenzierter Anveender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

DNV

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 40 - 10 40 Bahrendorfer StraBe 17, Borne
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

astr.max.mégl.Beschattung |

[Juli

1| 04:58

| 21:37

2 | 04:59

| 21:37

3| 05:00

| 21:37

4 | 05:00

| 21:36

5 | 05:01

| 21:36

6| 05:02

| 21:35

7| 05:03

| 21:35

8 | 05:04

| 21:34

9| 05:05

| 21:33

10 | 05:06
| 21:33 5

11 | 05:07
| 21:32 7

12 | 05:08
| 21:31 9

13 | 05:09
|21:30 10

14 | 05:10
|21:29 12

15 | 05:11
|21:28 14

16 | 05:12
|21:27 16

17 | 05:14
| 21:26 24

18 | 05:15
|21:25 27

19 | 05:16
|21:24 30

20 | 05:18
|21:23 32

21| 05:19
|21:22 34

22 | 05:20
| 21:20 34

23| 05:22
| 21:19 36

24| 05:23
| 21:18 36

25 | 05:24
| 21:16 37

26 | 05:26
|21:15 36

27 | 05:27
| 21:13 33

28 | 05:29
| 21:12 28

29 | 05:30
| 21:10 29

30 05:32
| 21:09 30

31 05:33
| 21:07 30

Sonnenscheinstunden | 502

549

| August

120:51
06:03 (WEA R03) | 05:
06:08 (WEA R03) | 20:
06:02 (WEA R03) | 05:50
06:00 (WEA R03) | 20:48
06:01 (WEA R03) | 05:52
06:10 (WEA R03) | 20:46
06:01 (WEA R03) | 05:54
06:11 (WEA R03) | 20:44
06:00 (WEA R03) | 05:55
06:12 (WEA R03) | 20:42

05:41 (WEA 11/B048) | 05:57

06: 12 (WEA R03) | 20:40

05:43 (WEA 11/B048) | 05:58

06:37 (WEA N21) | 20:38

05:44 (WEA 11/B048) | 06:00

06:41 (WEA N21) | 20:36
06:00 (WEA R03) | 06:02
06:43 (WEA N21) | 20:34
06:00 (WEA R03) | 06:03
06:44 (WEA N21) | 20:32
06:00 (WEA R03) | 06:05
06:45 (WEA N21) | 20:30
06:01 (WEA R03) | 06:07
06:47 (WEA N21) | 20:27
06:01 (WEA R03) | 06:08
06:47 (WEA N21) | 20:25
06:01 (WEA R03) | 06:10
06:48 (WEA N21) | 20:23
06:01 (WEA R03) | 06:11
06:48 (WEA N21) | 20:21
06:02 (WEA R03) | 06:13
06:50 (WEA N21) | 20:19
06:03 (WEA R03) | 06:15
06:50 (WEA N21) | 20:17
06:05 (WEA R03) | 06:16
06:51 (WEA N21) | 20:15
06:23 (WEA N21) | 06:18
06:51 (WEA N21) | 20:12
06:22 (WEA N21) | 06:20
06:51 (WEA N21) | 20:10
06:22 (WEA N21) | 06:21
06:52 (WEA N21) | 20:08
06:22 (WEA N21) | 06:23
06:52 (WEA N21) | 20:06

| 454

|

30
30
30
30
29
28
28
27

24

| September

06:22 (WEA N21) | 06:25
06:52 (WEA N21) | 20:03
06:22 (WEA N21) | 06:26
06:52 (WEA N21) | 20:01
06:21 (WEA N21) | 06:28
06:51 (WEA N21) | 19:59
06:22 (WEA N21) | 06:29
06:52 (WEA N21) | 19:57
06:22 (WEA N21) | 06:31
06:51 (WEA N21) | 19:54
06:23 (WEA N21) | 06:33
06:51 (WEA N21) | 19:52
06:22 (WEA N21) | 06:34
06:50 (WEA N21) | 19:50
06:23 (WEA N21) | 06:36
06:50 (WEA N21) | 19:47
06:24 (WEA N21) | 06:38
06:48 (WEA N21) | 19:45
06:25 (WEA N21) | 06:39
06:48 (WEA N21) | 19:43
06:25 (WEA N21) | 06:41
06:46 (WEA N21) | 19:41
06:27 (WEA N21) | 06:42
06:45 (WEA N21) | 19:38
06:28 (WEA N21) | 06:44
06:42 (WEA N21) | 19:36
06:32 (WEA N21) | 06:46
06:39 (WEA N21) | 19:34
| 06:47
| 19:31
| 06:49
| 19:29
| 06:51
| 19:27
| 06:52
| 19:24
| 06:54
| 19:22
| 06:55
| 19:20
| 06:57
| 19:17
| 06:59
| 19:15
| 07:00
| 19:13
| 07:02
| 19:10
| 07:04
| 19:08
| 07:05
| 19:06
| 07:07
| 19:03
| 07:09
| 19:01
| 07:10
| 18:59
| 07:12

11

15

18

68

|Oktober

| 18:45
| 07:22
| 18:42
| 07:24
| 18:40
| 07:25
| 18:38
| 07:27
| 18:36
| 07:29
| 18:33
1 07:30
| 18:31
| 07:32
| 18:29
1 07:34
| 18:27
| 07:36
| 18:25
| 07:37
| 18:22
1 07:39
| 18:20
| 07:41
| 18:18
07:19 (WEA 10/B047) | 07:43
07:24 (WEA 10/B047) | 18:16
07:19 (WEA 10/B047) | 07:44
07:25 (WEA 10/B047) | 18:14
07:21 (WEA 10/B047) | 07:46
07:26 (WEA 10/B047) | 18:12
07:22 (WEA 10/B047) | 07:48
07:25 (WEA 10/B047) | 18:10
| 07:50
| 18:07
| 07:51
| 18:05
| 07:53
| 18:03
| 06:55
| 17:01
| 06:57
| 16:59
07:59 (WEA N20) | 06:58
:04 (WEA N20) | 16:57
(WEA N20) | 07:00
(WEA N20) | 16:55
07:53 (WEA N20) | 07:02
08:08 (WEA N20) | 16:53
07:52 (WEA N20) | 07:04
08:10 (WEA N20) | 16:51
| 07:06
| 16:50
| 331
|

19
21
21
21
21
19
19
15

12

175

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

Tag im Monat

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk
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Berichtsnr. 10205500-A-6-A -

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

www.dnv.com

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

| Novembel Dezember

07:51 (WEA N20) | 07:07
08:10 (WEA N20) | 16:48
07:49 (WEA N20) | 07:02
08:10 (WEA N20) | 16:46
07:49 (WEA N20) | 07:11
08:10 (WEA N20) | 16:44
07:49 (WEA N20) | 07:13
08:10 (WEA N20) | 16:42
07:49 (WEA N20) | 07:15
08:10 (WEA N20) | 16:40
07:49 (WEA N20) | 07:16
08:08 (WEA N20) | 16:39
07:49 (WEA N20) | 07:18
08:08 (WEA N20) | 16:37
07:51 (WEA N20) | 07:20
08:06 (WEA N20) | 16:35
07:52 (WEA N20) | 07:22
08:04 (WEA N20) | 16:34
07:54 (WEA N20) | 07:24
08:01 (WEA N20) | 16:32

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

| 07:58
| 16:07
| 08:00
| 16:07
| 08:01
| 16:06
| 08:03
| 16:05
| 08:04
| 16:05
| 08:05
| 16:04
| 08:07
| 16:04
| 08:08
| 16:04
| 08:09
| 16:03
| 08:10
| 16:03
| 08:11
16:03

oeosz020938/32  WINAPRO w
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DNV

Projekt:

WEA Borne-Mitte

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

DNV

Berechnet:

07.04.2022 15:17/3.5.576

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 41 - I0 41 Bierer StraBBe 34, Borne
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint téglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mé&rz | April | Mai [Juni

| 07:55 | 07:02 | 06:51 07:28 (WEA N20) | 05:47 | 05:01 05:37 (WEA 10/B047)
|17:01 | 17:52 |19:46 19 07:47 (WEA N20) | 20:37 12123 21 05:58 (WEA N10)
| 07:54 | 07:00 | 06:49 07:25 (WEA N20) | 05:45 | 05:00 05:37 (WEA 10/B047)
|17:03 | 17:54 |19:48 24 07:49 (WEA N20) | 20:39 | 2124 22 05:59 (WEA N10)
| 07:52 | 06:58 | 06:47 07:23 (WEA N20) | 05:43 | 05:00 05:37 (WEA 10/B047)
| 17:04 | 17:56 119:50 27 07:50 (WEA N20) | 20:41 |21:26 22 05:59 (WEA N10)
| 07:51 | 06:55 | 06:45 07:21 (WEA N20) | 05:41 | 04:59 05:37 (WEA 10/B047)
| 17:06 | 17:58 | 19:52 30  07:51 (WEA N20) | 20:42 |21:27 24 06:01 (WEA N10)
| 07:49 | 06:53 | 06:42 07:20 (WEA N20) | 05:39 | 04:58 05:37 (WEA 10/B047)
| 17:08 | 18:00 | 19:53 32 07:52 (WEA N20) | 20:44 | 21:28 24 06:01 (WEA N10)
|07:47 | 06:51 | 06:40 07:19 (WEA N20) | 05:37 | 04:58 05:38 (WEA 10/BO47)
| 17:10 | 18:01 | 19:55 34 07:53 (WEA N20) | 20:46 | 21:29 24 06:02 (WEA N10)
|07:46 | 06:49 | 06:38 07:18 (WEA N20) | 05:35 | 04:57 05:38 (WEA 10/B047)
| 17:12 | 18:03 | 19:57 35 07:53 (WEA N20) | 20:47 | 21:29 24 06:02 (WEA N10)
|07:44 | 06:47 | 06:35 07:17 (WEA N20) | 05:34 | 04:56 05:38 (WEA 10/B047)
| 17:14 | 18:05 | 19:58 36  07:53 (WEA N20) | 20:49 | 21:30 25 06:03 (WEA N10)
|07:42 | 06:44 | 06:33 07:16 (WEA N20) | 05:32 | 04:56 05:38 (WEA 10/B047)
| 17:16 | 18:07 | 20:00 37  07:53 (WEA N20) | 20:51 | 21:31 25 06:03 (WEA N10)
|07:40 | 06:42 | 06:31 07:16 (WEA N20) | 05:30 | 04:55 05:39 (WEA 10/B047)
| 17:17 | 18:08 |20:02 37 07:53 (WEA N20) | 20:52 |21:32 24 06:03 (WEA N10)
| 07:39 | 06:40 | 06:29 07:15 (WEA N20) | 05:28 | 04:55 05:39 (WEA 10/B047)
117:19  ]18:10 120:04 37 07:52 (WEA N20) | 20:54 121:33 25 06:04 (WEA N10)
| 07:37 | 06:38 | 06:26 07:15 (WEA N20) | 05:27 | 04:55 05:40 (WEA 10/B047)
| 17:21 | 18:12 120:05 37 07:52 (WEA N20) | 20:55 121:33 24 06:04 (WEA N10)
| 07:35 | 06:35 | 06:24 07:15 (WEA N20) | 05:25 | 04:54 05:39 (WEA 10/B047)
| 17:23 | 18:14 | 20:07 37 07:52 (WEA N20) | 20:57 | 21:34 25 06:04 (WEA N10)
10733 | 06:33 | 06:22 07:15 (WEA N20) | 05:24 | 04:54 05:40 (WEA 10/B047)
| 17:25 | 18:16 | 20:09 37  07:52 (WEA N20) | 20:59 | 21:35 24 06:04 (WEA N10)
|07:31 | 06:31 | 06:20 06:48 (WEA N17) | 05:22 | 04:54 05:40 (WEA 10/BO47)
| 17:27 | 18:17 | 20:10 43 07:51 (WEA N20) | 21:00 | 21:35 25 06:05 (WEA N10)
| 07:29 | 06:28 | 06:18 06:46 (WEA N17) | 05:20 | 04:54 05:40 (WEA 10/B047)
| 17:29 | 18:19 | 20:12 46 07:50 (WEA N20) | 21:02 | 21:36 25 06:05 (WEA N10)
| 07:27 | 06:26 | 06:15 06:45 (WEA N17) | 05:19 | 04:54 05:41 (WEA 10/B047)
| 17:31 | 18:21 | 20:14 46 07:50 (WEA N20) | 21:03 | 21:36 24 06:05 (WEA N10)
| 07:25 | 06:24 | 06:13 06:44 (WEA N17) | 05:18 | 04:54 05:41 (WEA 10/B047)
| 1732|1822 120:15 45  07:48 (WEA N20) | 21:05 |21:37 24 06:05 (WEA N10)
| 07:23 | 06:21 | 06:11 06:44 (WEA N17) | 05:16 | 04:54 05:41 (WEA 10/B047)
| 1734 | 18:24 120:17 43 07:47 (WEA N20) | 21:06 |21:37 25 06:06 (WEA N10)
| 07:21 | 06:19 | 06:09 06:44 (WEA N17) | 05:15 | 04:54 05:41 (WEA 10/B047)
|17:36 | 18:26 120:19 40  07:45 (WEA N20) | 21:08 |21:37 25 06:06 (WEA N10)
| 07:19 | 06:17 | 06:07 06:44 (WEA N17) | 05:13 | 04:54 05:42 (WEA 10/B047)
|17:38 | 18:28 12021 37 07:44 (WEA N20) | 21:09 |21:38 25 06:07 (WEA N10)
| 07:17 | 06:15 | 06:05 06:45 (WEA N17) | 05:12 | 04:54 05:42 (WEA 10/B047)
| 17:40 | 18:29 | 20:22 31 07:42 (WEA N20) | 21:11 | 21:38 25 06:07 (WEA N10)
| 07:15 | 06:12 | 06:03 06:46 (WEA N17) | 05:11 | 04:54 05:42 (WEA 10/B047)
| 17:42 | 18:31 | 20:24 23 07:39 (WEA N20) | 21:12 | 21:38 25 06:07 (WEA N10)
| 07:13 | 06:10 | 06:01 07:24 (WEA N20) | 05:10 05:41 (WEA 10/B047) | 04:55 05:42 (WEA 10/B047)
| 17:43 | 18:33 | 20:26 12 07:36 (WEA N20) | 21:13 7 05:48 (WEA 10/B047) | 21:38 25 06:07 (WEA N10)
|07:11 | 06:08 ] 05:58 | 05:08 05:40 (WEA 10/B047) | 04:55 05:43 (WEA 10/B047)
| 17:45 | 18:35 | 20:27 | 21:15 9 05:49 (WEA 10/B047) | 21:38 24 06:07 (WEA N10)
| 07:00 | 06:05 ] 05:56 | 05:07 05:39 (WEA 10/B047) | 04:55 05:42 (WEA 10/B047)
| 17:47 | 18:36 | 20:29 | 21:16 11 05:50 (WEA 10/BO47) | 21:38 25 06:07 (WEA N10)
| 07:06 | 06:03 ] 05:54 | 05:06 05:38 (WEA 10/B047) | D4:56 05:43 (WEA 10/B047)
| 17:49 | 18:38 | 20:31 | 21:17 13 05:51 (WEA 10/B047) | 21:38 25 06:08 (WEA N10)
| 07:04 | 06:01 | 05:52 | 05:05 05:38 (WEA 10fBO47) | 04:56 05:43 (WEA 10/B047)
| 17:51 | 18:40 | 20:32 | 21:19 14 05:52 (WEA 10/B047) | 21:38 25 06:08 (WEA N10)
| | 06:58 ] 05:50 | 05:04 05:37 (WEA 10fBO47) | 04:57 05:43 (WEA 10/B047)
| | 19:41 | 20:34 | 21:20 15 05:52 (WEA 10/B047) | 21:38 25 06:08 (WEA N10)
| | 06:56 | 05:48 | 05:03 03:37 (WEA 10/BO47) | 04:58 05:43 (WEA 10/B047)
| | 19:43 | 20:36 | 21:21 17 05:54 (WEA N10) | 21:38 25 06:08 (WEA N10)
| | 06:54 07:31 (WEA N20) | | 05:02 05:38 (WEA 10/B047) |

| | 18:45 13 07:44 (WEA N20) | | 21:22 19 05:57 (WEA N10) |

Sonnenscheinstunden | 252 | 277 | 367 | 416 | 485 | 498
astr.max.mégl.Beschattung | | | 13 | 825 | 105 | 730

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

Tag im Monat Sonnenaufgang  (55:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

oeosz020938/33  WINAPRO w
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DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender
Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: IO 41 - I0 41 Bierer StraBBe 34, Borne
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
1] 04:58
| 21:37
2| 04:59
| 21:37
3] 05:00
| 21:37
4] 05:00
| 21:36
5 05:01
| 21:36
6 | 05:02
| 21:35
710503
| 21:35
8 | 05:04
| 21:34
9 | 05:05
| 21:33
10 | 05:06
| 21:33
11 | 05:07
| 21:32
12 | 05:08
| 21:31
13 | 05:09
| 21:30
14 | 05:10
| 21:29
15| 05:11
| 21:28
16 | 05:12
| 21:27
17 | 05:14
| 21:26
18 | 05:15
| 21:25
19 | 05:16
| 21:24
20 | 05:17
| 21:23
21 | 05:19
| 21:21
22 | 05:20
| 21:20
23 | 05:22
| 21:19
24 | 05:23
| 21:18
25| 05:24
| 21:16
26 | 05:26
| 21:15
27 | 05:27
| 21:13
28 | 05:29
| 21:12
29 | 05:30
| 21:10
30 | 05:32
| 21:09
31]05:33
| 21:07
Sonnenscheinstunden | 502

astr.max.mégl.Beschattung |

25
25
25
24
24
24
23
23
23
23
21
20
19
15
14
14
12

10

377

| August

05:43 (WEA 10/B047) | 05:35
06:08 (WEA N10) | 21:05
05:44 (WEA 10/BO47) | 05:36
06:09 (WEA N10) | 21:04
05:43 (WEA 10/B047) | 05:38
06:08 (WEA N10) | 21:02
05:44 (WEA 10/BO47) | 05:39
06:08 (WEA N10) | 21:00
05:44 (WEA 10/B047) | 05:41
06:08 (WEA N10) | 20:59
05:44 (WEA 10/B047) | 05:42
06:08 (WEA N10) | 20:57
05:44 (WEA 10/B047) | 05:44
06:07 (WEA N10) | 20:55
05:44 (WEA 10/B047) | 05:46
06:07 (WEA N10) | 20:53
05:44 (WEA 10/B047) | 05:47
06:07 (WEA N10) | 20:51
05:44 (WEA 10/B047) | 05:49
06:07 (WEA N10) | 20:50
05:45 (WEA 10/B047) | 05:50
06:06 (WEA N10) | 20:48
05:45 (WEA 10/B047) | 05:52
06:05 (WEA N10) | 20:46
05:45 (WEA 10/B047) | 05:54
06:04 (WEA N10) | 20:44
05:46 (WEA 10/B047) | 05:55
06:01 (WEA 10/B047) | 20:42
05:46 (WEA 10/B047) | 05:57
06:00 (WEA 10/B047) | 20:40
05:47 (WEA 10/B047) | 05:58
06:01 (WEA 10/B047) | 20:38
05:48 (WEA 10/B047) | 06:00
06:00 (WEA 10/B0O47) | 20:36
05:49 (WEA 10/B047) | 06:02
05:59 (WEA 10/B047) | 20:34
05:50 (WEA 10/B047) | 06:03
05:58 (WEA 10/B047) | 20:32
05:51 (WEA 10/B047) | 06:05
05:56 (WEA 10/B047) | 20:30
| 06:07

| 20:27

| 06:08

6:20

0:06

13

24

33

37

41

43

145

46

145

43

37

37

37

481

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog
(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

| September

| 19:24
07:29 (WEA N20) | 06:54
07:42 (WEA N20) | 19:22
06:52 (WEA N17) | 06:55
07:45 (WEA N20) | 19:20
06:50 (WEA N17) | 06:57
07:48 (WEA N20) | 19:17
06:49 (WEA N17) | 06:59
07:49 (WEA N20) | 19:15
06:48 (WEA N17) | 07:00
07:50 (WEA N20) | 19:12
06:47 (WEA N17) | 07:02
07:50 (WEA N20) | 19:10
06:48 (WEA N17) | 07:04
07:52 (WEA N20) | 19:08
06:47 (WEA N17) | 07:05
07:52 (WEA N20) | 19:05
06:48 (WEA N17) | 07:07
07:52 (WEA N20) | 19:03
06:49 (WEA N17) | 07:09
07:52 (WEA N20) | 19:01
07:16 (WEA N20) | 07:10
07:53 (WEA N20) | 18:59
07:15 (WEA N20) | 07:12
07:52 (WEA N20) | 18:56
07:15 (WEA N20) |
07:52 (WEA N20) |

| 381

|

37

37

37

36

35

34

32

31

27

25

21

15

367

DNV

| Oktober | NovembefDezember

07:15 (WEA N20) | 07:14
07:52 (WEA N20) | 18:54
07:14 (WEA N20) | 07:15
07:51 (WEA N20) | 18:52
07:14 (WEA N20) | 07:17
07:51 (WEA N20) | 18:49
07:14 (WEA N20) | 07:19
07:50 (WEA N20) | 18:47
07:15 (WEA N20) | 07:20
07:50 (WEA N20) | 18:45
07:14 (WEA N20) | 07:22
07:48 (WEA N20) | 18:42
07:15 (WEA N20) | 07:24
07:47 (WEA N20) | 18:40
07:16 (WEA N20) | 07:25
07:47 (WEA N20) | 18:38
07:17 (WEA N20) | 07:27
07:44 (WEA N20) | 18:36
07:18 (WEA N20) | 07:29
07:43 (WEA N20) | 18:33
07:19 (WEA N20) | 07:30
07:40 (WEA N20) | 18:31
07:22 (WEA N20) | 07:32
07:37 (WEA N20) | 18:29

| 07:34

| 18:27

| 07:36

| 18:25

| 07:37

7.02

6:50

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

Tag im Monat

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV - Berichtsnr. 10205500-A-6-A - www.dnv.com

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

| 07:07
| 16:48
| 07:09
| 16:46
| 07:11
| 16:44
| 07:13
| 16:42
| 07:15
| 16:40
| 07:16
| 16:39
| 07:18
| 16:37
| 07:20
| 16:35
| 07:22
| 16:34
| 07:23
| 16:32
| 07:25
| 16:31
| 07:27

7:32

6:22

6:18

7:55

6:08

| 07:58
| 16:07
| 08:00
| 16:07
| 08:01
| 16:06
| 08:03
| 16:05
| 08:04
| 16:05
| 08:05
| 16:04
| 08:06
| 16:04
| 08:08
| 16:04
| 08:09
| 16:03
| 08:10
| 16:03
| 08:11
| 16:03
| 08:12
| 16:03
| 08:13
| 16:03
| 08:14
| 16:03
| 08:15
| 16:03
| 08:16
| 16:03
| 08:17
| 16:03
| 08:17
| 16:03
| 08:18
| 16:04
| 08:19
| 16:04
| 08:19
| 16:05
| 08:20
| 16:05
| 08:20
| 16:06
| 08:21
| 16:06
| 08:21
| 16:07
| 08:22
E

|

|

|

|

|

|

|

|

|

|

|

oy
=
S
=

BZZ
6:08
8:22
609

610
8:22
6:11
BZZ

HDHOH%HOHO
]
~

o
—_-
N~

244
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DNV

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: I0 42 - I0 42 Am Camp 6, Borne

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

|Januar

1] 08:22
16:13
2 | 08:22
16:14
3| 0822
16:15
4] 08:22
16116
5| 08:22
16:17
6| 08:21
16:19
70821
16:20
8| 08:21
16:21
08:20
16:23
10 | 08:19
16:24
11]08:19
16:25
12 | 08:18
16:27
13| 08:18
16:28
14| 08:17
16:30
15 | 08:16
16:31
16 | 08:15

| 16:33
17 | 08:14

| 16:35
18] 08:13

] 16:36
19| 08:12

| 16:38
20 | 08:11

| 16:40
21| 08:10

| 16:41
22 | 08:09

| 16:43
23 | 08:08

| 16:45
24 | 08:07

| 16:46
25 | 08:05

| 16:48
26 | 08:04
16:50
27 | 08:03
16:52
28 | 08:01
16:53
29 | 08:00
16:55
30 | 07:59
16:57
31| 07:57
16:59
259

o

Sonnenscheinstunden |
astr.max.mégl.Beschattung |

| Februar

07:55
17:01
07:54
17:03
07:52
17:04
07:51
17:06
07:49
17:08
07:47
17:10
07:46
17:12
07:44
17:14
07:42
| 17:16
07:40
17:17
07:39
17:19
07:37
17:21
07:35
17:23
07:33
17:25
07:31
17:27

| 277

| Marz

| 07:02
] 17:52
] 07:00
17:54
06:58
17:56
06:55
17:58
06:53
18:00
06:51
18:01
06:49
18:03
06:47
| 18:05
| 06:44
| 18:07
06:42
18:09
06:40
18:10
06:38
18:12
06:35
18:14
06:33
18:16
06:31
18:17
| 06:28
| 18:19
| 06:26
| 18:21
| 06:24
| 18:22
] 06:21

6:17
8:28

RN ORHDRDR DR
LPOWOWOWOWE W
SROOWARNGGOOO N

6:58
9:41

)
B

T R e - e ey = -]
[CR-StR-
BB b
Ao

07:30 (WEA N20)

9 07:39 (WEA N20)
07:27 (WEA N20)

16 07:43 (WEA N20)
07:23 (WEA N20)

21 07:44 (WEA N20)

46 |

19:46 23

19:48 25

19:50 27

19:52 29

19:53 30

19:55 31

19:57 31

19:58 31

20:00 30

20:02 30

20:04 29

20:05 28

20:07 27

20:09 24
20:10 22

Lizenzierter Anveender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

| Mai

07:22 (WEA N20)
07:45 (WEA N20)
07:21 (WEA N20)
07:46 (WEA N20)
07:19 (WEA N20)
07:46 (WEA N20)
07:18 (WEA N20)
07:47 (WEA N20)
07:17 (WEA N20)
07:47 (WEA N20)
07:17 (WEA N20)
07:48 (WEA N20)
07:16 (WEA N20)
07:47 (WEA N20)
07:16 (WEA N20)
07:47 (WEA N20) | 20:49
07:16 (WEA N20) | 05:32
07:46 (WEA N20) | 20:51
07:16 (WEA N20) | 05:30
07:46 (WEA N20) | 20:52
07:15 (WEA N20) | 05:28
07:44 (WEA N20) | 20:54
07:16 (WEA N20) | 05:27
07:44 (WEA N20) | 20:55
07:16 (WEA N20) | 05:25
07:43 (WEA N20) | 20:57
07:17 (WEA N20) | 05:24
07:41 (WEA N20) | 20:59
07:18 (WEA N20) | 05:22
07:40 (WEA N20) | 21:00
07:20 (WEA N20) | 05:20
07:38 (WEA N20) | 21:02
07:22 (WEA N20) | 05:19
07:36 (WEA N20) | 21:03
07:26 (WEA N20) | 05:18
07:30 (WEA N20) | 21:05

| 05:16
21:06
05:15
21:08
05:13
21:09
05:12
| 21:11
| 05:11
| 21:12
05:10
21:13
05:08
21:15
05:07
21:16
05:06
21:17
05:05
21:19
05:04
21:20
05:03
2121
05:02
21:22
| 485
|

05:47
20:37
05:45
20:39
05:43
20:41
05:41
20:42
05:39
20:44
05:37
20:46
05:35
20:47
05:34

328

| Juni

05:01
21:23
05:00
21:24
05:00
21:26
04:59
21:27
04:58
21:28
04:58
21:29
04:57
21:29

06:02 (WEA 10/B047)
06:05 (WEA 10/8047)
06:00 (WEA 10/B047)
06:07 (WEA 10/8047)
0559 (WEA 10/B047) | 04:56
06:08 (WEA 10/B047) | 21:30
05:57 (WEA 10/BO47) | 04:56
06:09 (WEA 10/8047) | 21:31
05:57 (WEA 10/B047) | 04:55
06:10 (WEA 10/B047) | 21:32
05:56 (WEA 10/B047) | 04:55
06:09 (WEA 10/B047) | 21:33
05:57 (WEA 10/8047) | 04:55
06:10 (WEA 10/8047) | 21:33
05:56 (WEA 10/8047) | 04:54
06:09 (WEA 10/8047) | 21:34
05:57 (WEA 10/8047) | 04:54
06:11 (WEA N10) | 21:35
05:57 (WEA 10/B047) | 04:54
06:11 (WEA N10) | 21:35
05:58 (WEA 10/B047) | 04:54
06:12 (WEA N10) | 21:36
05:58 (WEA N10) | 04:54
06:12 (WEA N10) | 21:36
05:58 (WEA N10) | 04:54
06:13 (WEA N10) | 21:37
05:58 (WEA N10) | 04:54
06:14 (WEA N10) | 21:37
05:58 (WEA N10) | 04:54
06:14 (WEA N10) | 21:37
05:57 (WEA N10) | 04:54
06:13 (WEA N10) | 21:38
05:57 (WEA N10) | 04:54
06:13 (WEA N10) | 21:38
05:58 (WEA N10) | 04:54
06:14 (WEA N10) | 21:38
05:58 (WEA N10) | 04:55
06:13 (WEA N10) | 21:38
05:58 (WEA N10) | 04:55
06:13 (WEA N10) | 21:38
05:59 (WEA N10) | 04:56
06:13 (WEA N10) | 21:38
05:59 (WEA N10) | 04:56
06:13 (WEA N10) | 21:38
06:00 (WEA N10) | 04:56
06:12 (WEA N10) | 21:38
06:01 (WEA N10) | 04:57
06:11 (WEA N10) | 21:38
06:02 (WEA N10) | 04:58
06:10 (WEA N10) | 21:38
06:04 (WEA N10)
06:10 (WEA N10)

| 499
|

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

Tag im Monat

Sonnenaufgang  (55:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

Zeitpunkt (5S:MM) Schattenende

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV -

Berichtsnr. 10205500-A-6-A - www.dnv.com

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

2

DNV

06:06 (WEA N10)
06:08 (WEA N10)

oeosz020938/35  WINAPRO w
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Projekt:

DNV

WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-Mitte & Borne-OstSchattenrezeptor: I0 42 - I0 42 Am Camp 6, Borne

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

astr.max.mogl.Beschattung |

| Juli

1]04:58

| 21:37

2| 04:59

| 21:37

3105:.00

| 21:37

4 | 05:00

|21:36

5]05:01

| 21:36

6 | 05:02

|21:35

7 105:03

| 21:35

8 |05:04

|21:34

9 105:.05

|21:33

10 | 05:06

| 21:33

11 | 05:07

| 21:32

12 | 05:08
|21:31 5

13 | 05:09
| 21:30 8

14 | 05:10
|21:29 9

15 | 05:11
|21:28 11

16 | 05:12
121:27 13

17 | 05:14
|21:26 13

18 | 05:15
| 21:25 15

19 | 05:16
121:24 15

20 | 05:18
|21:23 16

21 | 05:19
|21:21 16

22 105:20
| 21:20 16

23 | 05:22
|21:19 17

24 105:23
| 21:18 16

25| 05:24
| 21:16 16

26 | 05:26
| 21:15 15

27 | 05:27
| 21:13 14

28 | 05:29
| 21:12 14

29 | 05:30
| 21:10 14

30 | 05:32
|21:09 13

31 |05:33
| 21:07 13

Sonnenscheinstunden | 502
269

| August

] 05:35
| 21:05
] 05:36
| 21:04
] 05:38
| 21:02
] 05:39
] 21:00
] 05:41
] 20:59
| 05:42
| 20:57
] 05:44
] 20:55
] 05:46
| 20:53
| 05:47
] 20:51
] 05:49
| 20:50
| 05:50
| 20:48
06:12 (WEA N10) | 05:52
06:17 (WEA N10) | 20:46
06:10 (WEA N10) | 05:54
06:18 (WEA N10) | 20:44
06:10 (WEA N10) | 05:55
06:19 (WEA N10) | 20:42
06:09 (WEA N10) | 05:57
06:20 (WEA N10) | 20:40
06:09 (WEA N10) | 05:58
06:22 (WEA N10) | 20:38
06:09 (WEA N10) | 06:00
06:22 (WEA N10) | 20:36
06:08 (WEA N10) | 06:02
06:23 (WEA N10) | 20:34
06:08 (WEA N10) | 06:03
06:23 (WEA N10) | 20:32
06:07 (WEA N10) | 06:05
06:23 (WEA N10) | 20:30
06:08 (WEA N10) | 06:07
06:24 (WEA N10) | 20:27
06:08 (WEA N10) | 06:08
06:24 (WEA N10) | 20:25
06:07 (WEA N10) | 06:10
06:24 (WEA N10) | 20:23
06:07 (WEA N10) | 06:11
06:23 (WEA N10) | 20:21
06:08 (WEA N10) | 06:13
06:24 (WEA N10) | 20:19
06:08 (WEA N10) | 06:15
06:23 (WEA N10) | 20:17
06:09 (WEA N10) | 06:16
06:23 (WEA N10) | 20:15
06:08 (WEA 10/B047) | 06:18
06:22 (WEA N10) | 20:12
06:07 (WEA 10/BO47) | 06:20
06:21 (WEA N10) | 20:10
06:07 (WEA 10/BO47) | 06:21
06:20 (WEA 10/B047) | 20:08
06:07 (WEA 10/B047) | 06:23
06:20 (WEA 10/BO47) | 20:06
| 454

|

22

24

27

28

202

Lizenzierter Anveender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

07.04.2022 15:17/3.5.576

| September

06:07 (WEA 10/B047) | 06:24
06:20 (WEA 10/BO47) | 20:03
06:07 (WEA 10/BO47) | 06:26
06:20 (WEA 10/B047) | 20:01
06:07 (WEA 10/B047) | 06:28
06:19 (WEA 10/B047) | 19:59
06:08 (WEA 10/BO47) | 06:29
06:19 (WEA 10/B047) | 19:57
06:09 (WEA 10/BO47) | 06:31
06:18 (WEA 10/B047) | 19:54
06:11 (WEA 10/BO47) | 06:33
06:17 (WEA 10/B047) | 19:52
| 06:34
| 19:50
| 06:36
| 19:47
| 06:37
] 19:45
] 06:39
| 19:43
| 06:41
| 19:41
| 06:42
| 19:38
| 06:44
| 19:36
| 06:46
| 19:34
| 06:47
| 19:31
| 06:49
| 19:29
| 06:50
| 19:27
| 06:52
|19:24
| 06:54
| 19:22
| 06:55

07:29 (WEA N20) | 07:04
07:34 (WEA N20) | 19:08
07:24 (WEA N20) | 07:05
07:38 (WEA N20) | 19:05
07:22 (WEA N20) | 07:07
07:40 (WEA N20) | 19:03
07:19 (WEA N20) | 07:09
07:41 (WEA N20) | 19:01
07:18 (WEA N20) | 07:10
07:42 (WEA N20) | 18:59
07:16 (WEA N20) | 07:12
07:43 (WEA N20) | 18:56
07:16 (WEA N20) |
07:44 (WEA N20) |

| 381

|

29

30

30

31

31

31

30

29

27

26

24

20

16

10

364

DNV

| Okteber | NovembejDezember

07:15 (WEA N20) | 07:14
07:44 (WEA N20) | 18:54
07:14 (WEA N20) | 07:15
07:44 (WEA N20) | 18:52
07:14 (WEA N20) | 07:17
07:44 (WEA N20) | 18:49
07:13 (WEA N20) | 07:19
07:44 (WEA N20) | 18:47
07:13 (WEA N20) | 07:20
07:44 (WEA N20) | 18:45
07:12 (WEA N20) | 07:22
07:43 (WEA N20) | 18:42
07:12 (WEA N20) | 07:24
07:42 (WEA N20) | 18:40
07:13 (WEA N20) | 07:25
07:42 (WEA N20) | 18:38
07:13 (WEA N20) | 07:27
07:40 (WEA N20) | 18:36
07:14 (WEA N20) | 07:29
07:40 (WEA N20) | 18:33
07:14 (WEA N20) | 07:30
07:38 (WEA N20) | 18:31
07:16 (WEA N20) | 07:32
07:36 (WEA N20) | 18:29
07:17 (WEA N20) | 07:34
07:33 (WEA N20) | 18:27
07:20 (WEA N20) | 07:36
07:30 (WEA N20) | 18:25

7:42

7:46

7:48
8:10

8:03

7:00
6:55

7:04

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

Tag im Monat

Sonnenaufgang  (55:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (5S:MM) Schattenende

windFRO 3.5.576 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV -

Berichtsnr. 10205500-A-6-A - www.dnv.com

| 07:07
| 16:48
| 07:09
| 16:46
| 07:11

6:17

6:13

7:54
6:10

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

| 07:58
| 16:07
| 08:00
| 16:07

oeosz020938/3  WINAPRO ‘
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DNV

UBER DNV

DNV agiert als unabhéangiges Unternehmen im Bereich Assurance und Risikomanagement in mehr als
100 Landern. Aufbauend auf seiner langjahrigen Erfahrung und Expertise hat DNV das Ziel, Sicherheit
und nachhaltige Leistungen zu férdern.

Von der Bewertung eines neuen Schiffsdesigns, der Leistungsoptimierung eines Windparks, der Analyse
von Sensordaten einer Gaspipeline bis hin zur Zertifizierung der Lieferkette eines
Lebensmittelunternehmens - DNV hilft Kunden und Partnern mit Sicherheit, die richtigen Entscheidungen
zu treffen.

Der Schutz von Leben, Gltern und Umwelt ist fir uns Aufgabe und Ansporn zugleich. DNV hilft seinen
Kunden, sich ihren Herausforderungen und den globalen Transformationen der heutigen Zeit zu stellen.
DNV versteht sich als vertrauensvolle Stimme fur viele der weltweit erfolgreichsten und
zukunftsorientieren Unternehmen.
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