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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
2021-02-08 der Auftrag erteilt, flr eine geplante Windenergieanlage bei Borne die Schattenwurfbelastung
an den umliegenden Immissionsorten (IO) unter Berlcksichtigung aller immissionsrelevanten
Windenergie-anlagen (WEA) zu berechnen.

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

2 IMMISSIONSRELEVANTE WINDENERGIEANLAGEN

Auf der beplanten Flache ist von der mdp GmbH & Co. WEA Borne-Ost KG eine neue Windenergieanlage
(WEA) des Typs Vestas V162-5.6 MW mit einer Nabenhdhe von 169 m und einem Rotordurchmesser von
162,0 m geplant.

Als Vorbelastung werden insgesamt 71 bestehende sowie eine sich im Genehmigungsverfahren befindliche
WEA berlcksichtigt. Dies sind 28 WEA des Typs ENERCON E-82 mit einem Rotordurchmesser von 82 m
und einer Nabenhéhe von 138,38 m und neun WEA mit einer Nabenhohe von 138,5 m, drei WEA des Typs
ENERCON E-40 mit einem Rotordurchmesser von 40 m und einer Nabenhéhe von 65 m, eine WEA des
Typs Vestas V80 mit einem Rotordurchmesser von 80 m und einer Nabenhdhe 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 Nabenhéhe von 69,9 m,
vier WEA des Typs WindWorld WW 750/52 mit einem Rotordurchmesser von 52 m und einer Nabenhdhe
von 73,9 m, drei WEA des Typs NEG MICON NM 900/52 mit einem Rotordurchmesser von 52 m und einer
Nabenhdhe von 73,8 m, elf WEA des Typs NEG MICON NM 1500/82 mit einem Rotordurchmesser von 82m
und einer Nabenhdéhe von 93,6 m, sechs WEA des Typs NEG Micon NM 1500c/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 Nabenhdhe von 143,7 m und die derzeit in Planung befindliche
WEA des Typs Vestas V162-5.6 MW mit einer Nabenhdhe von 169 m und einem Rotordurchmesser von
162 m.

Die Reichweite der Schatten der Windenergieanlagen wird gemaB /1/ errechnet. Es wird ein Linke-
Tribungsfaktor von 3,5 berlcksichtigt. Dies entspricht dem Wert der grdBten 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 dargestellt. Uber die im Anhang dargestellten
WEA hinaus sind dem Gutachter keine vorhandenen, genehmigten oder geplanten Anlagen in immissions-
relevanter Entfernung bekannt.

3 IMMISSIONSORTE

Als Immissionsorte (I0) wurden die nachstgelegenen Wohnbebauungen ausgewahlt, die sich aufgrund der
Reichweite des Schattens der geplanten WEA in deren Einwirkbereich befinden und fir die von erhdhter
potenzieller Schattenwurfimmission ausgegangen werden kann. Immissionsorte, die zwar durch die bereits
bestehenden WEA von einer Vorbelastung betroffen sind, sich aber auBerhalb des Einwirkbereichs der
geplanten WEA befinden, werden in die Untersuchung nicht einbezogen.

Die ausgewadhlten IO sind unterschiedlich bewachsen und werden als den zu beurteilenden WEA zugewandt
betrachtet. Es wird davon ausgegangen, dass Bewuchs den Schattenwurf nicht wesentlich abschwacht.
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Die Koordinaten der I0 wurden anhand von Kartenmaterial im MaBstab 1:25.000 ermittelt. Erhebliche
Abweichungen, die einen Einfluss auf das Endergebnis haben kdnnten, sind nicht zu erwarten.

4 BEURTEILUNGSVERFAHREN

Einen Einfluss auf die Schattenwurfbelastung haben die geographische Lage der WEA, der Immissionsorte
(I0) und deren Lage zueinander sowie die ortlichen Gegebenheiten. Diese Daten werden als
Eingabeparameter flir die verwendete Software "WindPRO” der Fa. Energi- og Miljgdata, Aalborg,
Danemark, in der Version 3.4.415 /2/ benutzt, mit der Gber Sonnenstandsdiagramme und die sich dann
ergebende Geometrie mdglicher Schattenwurf berechnet wird. Die Standortkoordinaten (GauB-Kriger-
Koordinaten) und die H6he Uber N.N. der zu bertlicksichtigenden WEA sowie deren Nabenhdhe und der
Rotordurchmesser werden ermittelt und stellen den ersten Teil der EingangsgrdBen flir die
Schattenwurfberechnung dar. Der zweite Teil ist die Festlegung der Immissionsorte. Sie werden durch die
vor Ort gewonnenen Kenntnisse tUber Wohnbebauungen anhand der Standortkoordinaten, der Hohe Uber
N.N., der GrdéBe, der Platzierung und der Ausrichtung beschrieben. Die GréBe wird hier gemaB den
Empfehlungen des Arbeitskreises Schattenwurf unter Federfihrung des Staatlichen Umweltamtes
Schleswig /3/ als annahernd punktférmig festgelegt und durch ein horizontales Quadrat von 1 x 1 m
abgebildet, dass sich auf einer H6he von 2 m (ber dem Boden befindet.

Anhand der oben genannten Eingangsdaten erfolgt die Berechnung der maximal moglichen
Schattenwurfbelastung an den IO. Die Berechnung der maximalen Schattenwurfbelastung an den IO
entspricht dem unguinstigsten 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° tUber dem Horizont steht.
Diese werden wegen zu geringer Strahlungsintensitat nicht bertcksichtigt.

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 betréagt bis zu 3.000 m. Liegen Daten zur
Rotorblattgeometrie der WEA vor, wird der Beschattungsbereich anhand der Geometriedaten
ermittelt.

e die angenommenen Schattenwurfrezeptoren bzw. Fenster an den IO 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 mdégliche 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 flir den ungtlinstigsten Fall:

5.1 Gesamtbelastung

Am Immissionsort I0 37 (Bierer StraBBe 9, Borne) tritt die héchste Belastung durch Schattenwurf auf. Sie
betragt 53 Stunden und 18 Minuten pro Jahr, verteilt auf 128 Tage. Die maximale Tagesbelastung betragt
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41 Minuten. Am zweitstarksten belastet ist mit bis zu 51 Stunden und 46 Minuten pro Jahr, verteilt auf
117 Tage, und einer maximalen Tagesbelastung von 37 Minuten der 10 39 (Bahrendorfer Strale 8, Borne).
Die dritthdchste Belastung ergibt sich mit 50 Stunden und 16 Minuten pro Jahr, verteilt auf 117 Tage, am
IO 38 (Bahrendorfer StraBe 1, Borne). Die maximale Tagesbelastung betragt hier ebenfalls 37 Minuten.

5.2 Vorbelastung

Am Immissionsort I0 03 (Altenweddinger Weg (Grenze WA), Borne) betragt die Vorbelastung 31 Stunden
und 29 Minuten pro Jahr, verteilt auf 145 Tage. Die maximale Tagesbelastung betragt dort 21 Minuten.
Am zweitstarksten belastet ist mit bis zu 25 Stunden und 35 Minuten pro Jahr, verteilt auf 71 Tage, und
einer maximalen Tagesbelastung von 24 Minuten der 10 34 (Wohnbauflache Bierer Strae, Borne). Durch
die vorhandenen WEA tritt am IO 04 (Altenweddinger Weg 14, Borne) eine Schattenwurfbelastung von bis
zu 25 Stunden und 32 Minuten pro Jahr, verteilt auf 106 Tage auf. Die maximale Tagesbelastung betragt
dort 26 Minuten.

5.3 Zusatzbelastung

Durch die geplante Anlage erhéht sich am Immissionsort 10 37 (Bierer StraBe 9, Borne) die
Jahresbelastung um 36 Stunden und neun Minuten auf 53 Stunden und 18 Minuten pro Jahr, die maximale
Tagesbelastung erhdht sich um 19 Minuten auf 41 Minuten. Am IO 38 (Bahrendorfer StraBe 1, Borne)
erhoht sich die Belastung um 33 Stunden und 14 Minuten auf 50 Stunden und 16 Minuten pro Jahr. Die
maximale Tagesbelastung erhéht sich um 16 Minuten auf 38 Minuten. Des Weiteren erhdht sich am 10 19
(Altenweddinger Weg 1, Borne) die Jahresbelastung um 31 Stunden und 28 Minuten auf 47 Stunden und
38 Minuten. Die maximale Tagesbelastung erhéht sich durch die geplante WEA hier um 16 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 ABSCHLIEBENDE BEURTEILUNG

GemaB den Hinweisen zur Ermittlung und Beurteilung der optischen Immissionen von Windenergieanlagen
des Landerausschusses flir 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 &stlichen Bereich der
Ortschaft Borne, an den Hausern an der Bierer StraBe und der Eickendorfer StraBe jeweils bis zur
Einmindung der StraBe am Camp eine bereits durch die Vorbelastung verursachte Uberschreitung der
genannten Richtwerte nicht auszuschlieBen ist. Die geplante WEA verursacht hier jedoch keinen
zusatzlichen Schattenwurf. Die Zusatzbelastung der geplanten WEA fihrt jedoch im nérdliche und
nordwestlichen Teil der Ortslage Borne, im Bereich Altenweddinger Weg, Hirtentor, Bahrendorfer StraB3e
und Ernst-Thalmann-StraBe sowie im Bereich Unseburger StraBe, Turngrund und ab deren Einmindung in
die Bierer StraBe auch im weiteren westlichen Verlauf der Bierer StraBe zu einer Belastung der dort
befindlichen Immissionsorte. Diese Belastung ist somit als beeintrachtigend zu werten.

Daher sollte durch eine Einrichtung, die den Schattenwurf auf das zulassige MaB begrenzt, der Schutz der
Anwohner vor diesen Beeintrachtigungen sichergestellt werden. GemaB /3/ kdnnen hierfir technische
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MaBnahmen zur zeitlichen Beschrankung angewandt werden. Diese sollte mindestens alle Wohngebaude
in den genannten Bereichen bericksichtigen.

Da der Richtwert von 30 Stunden pro Kalenderjahr auf Grundlage der astronomisch méglichen Beschattung
entwickelt wurde, ist flir Abschaltautomatiken der Wert flir die tatsachliche, meteorologische
Schattendauer auf 8 Stunden pro Kalenderjahr zu berticksichtigen.

Es ist zu beachten, dass sich die Zeitpunkte fir Schattenwurf durch die Tatsache, dass das Kalenderjahr
nicht exakt 365 Tage hat, jedes Jahr leicht verschieben. Daher muss flir 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 flir die Ermittlung des ungiinstigsten Falles festgelegt.

Die Belastung der Immissionsorte durch Schattenwurf betrégt bei einer Berechnung des unglnstigsten
Falles unter Berlicksichtigung der als Vorbelastung zu wertenden WEA maximal 53 Stunden und
18 Minuten im Jahr bzw. 41 Minuten pro Tag. Die Uberschreitung der Richtwerte wird dabei durch die
geplante WEA Borne-Mitte verursacht.
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10 ANHANG

Auf den folgenden Seiten sind die Berechnungsergebnisse detailliert dargestellt.
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10.1

Projekt:

WEA Borne-Mitte

SHADOW - Hauptergebnis

Berechnung: Vorbelastung Borne-Mitte
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Minimale relevante Sonnenhéhe dber 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 Sichtbarkeitsherechnung basiert auf
den folgenden Annahmen:

Verwendete Héhenlinien: Hohenlinien: Héhenlinien.map (4)
Hindernisse in Berechnung verwendet

Berechnungshéhe ii.Gr. fiir Karte: 2,0 m

Rasterauflésung: 1,0 m

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

Hauptergebnis Vorbelastung

Lizenzierter Anmender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

04.03.2021 14:18/3.4.415

Schattenwurfberechnung

WEA

WEA-Typ Schattendaten

Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn-  Rotor- Naben-  Beschatt.- U/min
tu- leistung durch-  héhe 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/B033 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 MICOCN  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 MICCN  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/B124 ... Nein NEG MICON  NM72C/1500-1.500/400 1.500 72,0 64,0 2.500 17,3
WEA 07/BI28  4.474.182 5.760.214 115,4 WEA 07/B128 ... Nein NEG MICON  NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 08/BI22 4.473.274 5.750.089 1115 WEA 08/BI22 ... Nein NEG MICCN  NM82/1500-1.500/900 1.500 82,0 93,6 2.500 14,4
WEA 09/BI26  4.473.736 5.760.101 112,7 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/B0O47... Nein WINDWORLD W-5200-750/175 750 52,0 73,9 2.500 22,0
WEA 11/BI11  4.472.925 5.755.483 115,0 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/B048... Nein WINDWORLD W-5200-750/175 750 52,0 73,9 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/B114  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 MICON  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  NM72(/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 MICCN  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 5.75%.150 103,5 WEA 24/BO54... 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/B055... Nein NEG MICON  NM&0/1000-1.000/250 1.000 60,0 69,9 2.500 18,0
WEA 26/B0O56 4.471.865 5.758.465 103,9 WEA 26/BQ56... Nein NEG MICON  NM60/1000-1.000/250 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/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/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 1.589 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 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 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/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 WEA 60/BI09 ...Ja  ENERCON E-82 E3-3.000 3.000 82,0 138,5 1.599 17,5
WEA 61/BI120  4.475.037 5.760.583 120,0 WEA 61/B120 ... 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  NMS0Q pow-900/250 900 52,2 73,8 2.500 0,0
WEA BI5S0 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 MICOCN  NM390Q pow-900/250 200 52,2 73,8 2.500 0,0
WEA BO46 4.471.124 5757975 98,9 WEA BO46 WI...Nein WINDWORLD W-5200-750/175 750 52,0 73,9 2.500 22,0
WEA NO1 4.470.181 5.759.112 100,0 WEA NO1 ENE...Ja ENERCON E-82 E3-3.000 3.000 82,0 138,4 1.599 17,5
(Fortsetzung ndchste Seite)..
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Projekt:
WEA Borne-Mitte

SHADOW - Hauptergebnis
Berechnung: Vorbelastung Borne-Mitte
...(Fortsetzung von vorheriger Seite)

WEA-Typ
Ak-
tu-

Hersteller

Typ

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 1075 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 RO1 4.470.657 5.758.783 100,0 WEA RO1 ENE...
WEA R02 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 R05 4.471.893 5.758.699 106,3 WEA RO5 ENE...
WEA RO6 4.472.436 5.758.946 108,3 WEA RO6 ENE...
WEA RO7 4.470.227 5.758.667 100,0 WEA RO7 ENE...
WEA R0O8 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...
WEA R11 4.472.008 5.757.972 101,2 WEA R11 ENE...
WEA R12 4.472.571 5.757.779 102,0 WEA R12 ENE...
WEA R13 4.472,974 5.757.941 105,1 WEA R13 ENE...

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

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

VESTAS

VESTAS

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

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-82 E3-3.000
E-82 E3-3.000
E-82 E3-3.000
E-82 E3-3.000
E-82 E3-3.000

V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300

V162-5.600

E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300

Schattenrezeptor-Eingabe
Nr. Name

I0 01 IO 01 Altenweddinger Weg 18, Borne
I0 02 IO 02 Altenweddinger Weg 16, Borne
IO 03 IO 03 Altenweddinger Weg, Borne (Grenze WA)
IO 04 [0 04 Altenweddinger Weg 14, Borne
IO 05 IO 05 Altenweddinger Weg 4, Borne

IO 06 IO 06 Hirtentor 15, Borne

I0 07 IO 07 Hirtentor 10, Barne

IO 08 IO 08 Hirtentor 7, Borne

I0 09 IO 029 Rosa-Luxenburg-Strae 6, Borne
IO 10 IO 10 Rosa-Luxenburg-Strale 18, Borne
10 11 IO 11 Ernst-Thalmann-StraBe 58, Borne
[0 12 IO 12 Ernst-Thalmann-StraPe 57, Borne
10 13 IO 13 Ernst-Thalmann-StraBe 41, Borne
[0 14 IO 14 Ernst-Thalmann-StraBe 35

[0 15 IO 15 SchmiedestraBe 6

[0 16 IO 16 Ernst-Thalmann-StraPe 28, Borne
10 17 IO 17 Ernst-Thalmann-Strale 22, Borne
[0 18 IO 18 Ernst-Thalmann-StraPe 19, Borne
I0 19 IO 1@ Altenweddinger Weg 1, Borne

IO 20 IO 20 Unseburger StraBe 2, Borne

I0 21 IO 21 Unseburger StraBe 3

I0 22 IO 22 Unseburger StraBe 24, Borne

I0 23 IO 23 Usenburger Strafe 19

IO 24 1O 24 Mihlenweg 29, Borne

I0 25 IO 25 Mihlenweg 17a, Borne

IO 26 IO 26 Leninplatz 21, Borne

I0 27 IO 27 Leninplatz 21, Borne

10 28 IO 28 Leninplatz 8 (Kindergarten), Borne
I0 29 IO 29 Karl-Liebknecht-StraBe 10

I0 30 IO 30 Karl-Liebknecht-StraBe 23

(Fortsetzung ndchste Seite)...

Ost

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
4469425
4.469.300
4.469.158
4.469.208
4.460.274
4.469.478
4.469.577
4.460.417

Nord

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

Z

[m]
92,8
92,9
92,6
92,2
93,0
92,1
1,0
90,6
20,3
89,3
20,0
90,0
90,0
90,5
90,5
91,6
92,1
92,3
93,2
92,9
91,3
0,0
0,0
0,0
85,0
854
88,8
90,5
90,0
89,6

Breite

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Hohe Hohe Neigung
0.Gr.

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

[m]
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 14:18/3.4.415

Schattendaten
Nenn- Rotor- Naben- Beschatt.- U/min
leistung durch-  héhe Bereich
messer
[kw]  [m] [m] [m] [U/min]
3000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.300 1120 84,0 1.712 13,1
3.300 1120 84,0 1.712 13,1
5600 1620 1690 2.041 0,0
2,300 820 1384 1.599 18,0
2.300 820 1384 1.59¢ 18,0
2300 820 1384 1.599 18,0
2.300 820 1384 1.59¢ 18,0
2.300 820 1384 1.599 18,0
2.300 820 1384 1.598 18,0
2.300 820 1384 1.599 18,0
2.300 820 1384 1.59% 18,0
2.300 82,0 138,4 1.599 18,0
2.300 820 1384 1.599 18,0
2.300 82,0 138,4 1.599 18,0
2.300 820 1384 1.599 18,0
2.300 820 1384 1.599 18,0
Ausrichtungsmodus  Augenhohe
des (ZVI)
Fensters u.Gr.
[°] [m]
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewsachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewsachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewsachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
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Projekt: Lizenzierter Anwender:
WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0
Berechnet:

04.03.2021 14:18/3.4.415

SHADOW - Hauptergebnis
Berechnung: Vorbelastung Borne-Mitte
...(Fortsetzung van vorheriger Seite)}

Nr. Name Ost Nord 7 Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhthe
0.Gr.  des (ZvD)
Fensters U.Gr.
[m] [m] [m] [m] [°] [m]
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
10 32 IO 32 Strafe des Friedens 1, Borne 4.469.766 5.757.207 900 1,0 1,0 2,0 0,0 "Gewachshaus-Modus" 2,0
I0 33 IO 33 Ernst-Thalmann-StraBe 12, Borne 4.469.808 5.757.333 90,0 1,0 1,0 20 0,0 "Gewachshaus-Modus" 2,0
I0 34 IO 34 Wohnbauflache Bierer StraBe, Borne 4.470.015 5.757.343 950 10 L0 20 0,0 "Gewachshaus-Modus" 2,0
IO 35 IO 35 Turngrund 11, Borne 4.469.869 5.757.457 950 1,0 1,0 20 0,0  "Gewachshaus-Modus" 2,0
10 36 IO 36 Bierer StraB3e 4, Borne 4.469.768 5.757.489 94,5 1,0 1,0 2,0 0,0 "Gewachshaus-Modus" 2,0
10 37 IO 37 Bierer StraBe 9, Borne 4.469.763 5.757.562 948 1,0 1,0 20 0,0  "Gewachshaus-Modus" 2,0
10 38 IO 38 Bahrendorfer StraBe 1, Borne 4.469.693 5.757.527 63,8 1,0 1,0 2,0 0,0 "Gewachshaus-Modus" 2,0
IO 39 IO 39 Bahrendorfer StraBe 8, Borne 4.469.738 5.757.617 944 1,0 1,0 20 0,0  "Gewachshaus-Modus" 2,0
10 40 IO 40 Bahrendorfer StraBe 17, Borne 4.469.721 5.757.697 939 1,0 1,0 2,0 0,0 "Gewachshaus-Modus" 2,0
Berechnungsergebnisse
Schattenrezeptor
astron. max. mégl. Beschattungsdauer
Nr. Name Stunden/Jahr  SchattentagefJahr  Max.Schattendauer/Tag
[h/a] [d/a]
10 01 IO 01 Altenweddinger Weg 18, Borne 21:42 109 0:27
10 02 10 02 Altenweddinger Weg 16, Borne 20:30 108 0:26
10 03 10 03 Altenweddinger Weg, Borne (Grenze WA) 31:29 145 0:21
10 04 10 04 Altenweddinger Weg 14, Borne 25:32 120 0:1%
10 05 IO 05 Altenweddinger Weg 4, Borne 13:05 72 0:20
10 06 IO 06 Hirtentor 15, Borne 19:42 106 0:25
10 07 IO 07 Hirtentor 10, Borne 20:49 108 0:23
10 08 IO 08 Hirtentor 7, Borne 18:17 100 0:19
10 09 I0 09 Rosa-Luxenburg-Strafe 6, Borne 7:16 44 0:15
10 10 10 10 Rosa-Luxenburg-StraBe 18, Borne 7.44 50 0:13
10 11 IO 11 Ernst-Thdlmann-StraBe 58, Borne 15:42 85 0:15
10 12 10 12 Ernst-Thalmann-StraBe 57, Borne 11:47 63 0:15
10 13 IO 13 Ernst-Thalmann-StraPe 41, Borne 11:19 61 0:16
10 14 10 14 Ernst-Thalmann-StraBe 35 7:24 51 0:1%
10 15 10 15 SchmiedestraBe 6 17:24 83 0:19
10 16 IO 16 Ernst-Thalmann-StraBe 28, Borne 6:50 38 0:20
10 17 IO 17 Ernst-Thalmann-Strafe 22, Borne 7:14 40 0:20
10 18 IO 18 Ernst-Thalmann-StraBe 19, Borne 7:21 41 0:20
10 19 10 19 Altenweddinger Weg 1, Borne 16:10 85 0:21
10 20 10 20 Unseburger StraBe 2, Borne 8:14 44 0:21
10 21 10 21 Unseburger StraBe 3 7:51 42 0:20
10 22 10 22 Unseburger StraBe 24, Borne 6:38 38 0:20
10 23 IO 23 Usenburger StraBe 19 5:56 34 0:18
10 24 10 24 Miihlenweg 29, Borne 0:07 7 0:01
10 25 10 25 Miihlenweg 17a, Borne 0:03 3 0:01
10 26 10 26 Leninplatz 21, Borne 0:06 6 0:01
10 27 10 27 Leninplatz 21, Borne 8:07 47 0:14
10 28 10 28 Leninplatz 8 (Kindergarten), Borne 6:21 36 0:12
10 29 10 29 Karl-Liebknecht-StraBe 10 7:37 41 0:20
10 30 IO 30 Karl-Liebknecht-StraBe 23 6:05 33 0:12
10 31 IO 31 GrobestraBe 5, Borne 8:20 48 0:21
10 32 10 32 StraBe des Friedens 1, Borne 10:38 56 0:22
10 33 IO 33 Ernst-Thalmann-Strafe 12, Borne 10:59 55 0:23
10 34 10 34 Wohnbauflache Bierer StraBe, Borne 25:35 104 0:27
10 35 10 35 Turngrund 11, Borne 14:30 71 0:24
10 36 10 36 Bierer StraBe 4, Borne 9:43 49 0:22
10 37 10 37 Bierer Strafle 9, Borne 17:09 85 0:22
10 38 10 38 Bahrendorfer StraBe 1, Borne 17:02 88 0:22
10 39 IO 39 Bahrendorfer StraBe 8, Borne 20:33 102 0:22
10 40 10 40 Bahrendorfer StraBe 17, Borne 15:43 82 0:21

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal
[h/a]
WEA 01/BI23 WEA 01/B123 NEG MICON NM 82-1500 0:00
WEA 02/BI25 WEA 02/BI25 NEG MICON NM 82-1500 0:00
(Fortsetzung nichste Seite)...
windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk osma01 084473 WINAPRO ‘
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Projekt: Lizenzierter Anwender:

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 14:18/3.4.415
SHADOW - Hauptergebnis
Berechnung: Vorbelastung Borne-Mitte
{Fortsetzung von vorheriger Seite)

Nr. Name Maximal
[h/a]
WEA 02/B033 WEA 02/B033 WINDWORLD W-5200 750 31:44
WEA 04/BI27 WEA 04/B127 NEG MICON NM 82-1500 0:00
WEA 05/BI21 WEA 05/B121 NEG MICON NM 72-1500C Q0:00
WEA 06/BI24 WEA 06/B124 NEG MICON NM 72-1500C 0:00
WEA 07/BI28 WEA 07/BI128 NEG MICON NM 82-1500 0:00
WEA 08/BI22 WEA 08/BI22 NEG MICON NM 82-1500 0:00
WEA 09/BI26 WEA 09/B126 NEG MICON NM 82-1500 0:00
WEA 10/BI10 WEA 10/BI10 NEG MICON NM 72-1500C 0:00
WEA 10/B047 WEA 10/B047 WINDWORLD W-5200 750 9:56
WEA 11/BI11 WEA 11/8111 NEG MICON NM 82-1500 0:00
WEA 11/B048 WEA 11/B048 WINDWORLD W-5200 750 0:17
WEA 12/BI13 WEA 12/BI13 NEG MICON NM 82-1500 0:00
WEA 13/BI14 WEA 13/BI14 NEG MICON NM 82-1500 0:00
WEA 14/BI16 WEA 14/B116 NEG MICON NM 82-1500 0:00
WEA 15/BI18 WEA 15/BI18 NEG MICON NM 82-1500 0:00
WEA 16/BI12 WEA 16/B112 NEG MICON NM 72-1500C 0:00
WEA 18/BI15 WEA 18/BI115 NEG MICON NM 72-1500C 0:00
WEA 19/BI17 WEA 19/BI117 NEG MICON NM 72-1500C 0:00
WEA 24/B054 WEA 24/B054 NEG MICON NM60/1000 0:00
WEA 25/B0O55 WEA 25/B055 NEG MICON NM60/1000 0:00
WEA 26/B0O56 WEA 26/B056 NEG MICON NM60/1000 0:00
WEA 27/B0O31 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/B101 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 53/BI02 WEA 53/B102 ENERCON E-82 E3 3000 82.0 10! 0:00
WEA 54/BI03 WEA 54/8103 ENERCON E-82 E3 3000 82.0 10! 0:00
WEA 55/BI04 WEA 55/8104 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 56/BI05 WEA 56/B105 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 57/BI06& WEA 57/B106 ENERCON E-82 E3 3000 82.0 10! 0:00
WEA 58/BI07 WEA 58/B107 ENERCON E-82 E3 3000 82.0 10! 0:00
WEA 59/BI08 WEA 59/B108 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 60/BI09 WEA 60/BI09 ENERCON E-82 E3 3000 82.0 10! 0:00
WEA 61/BI20 WEA 61/BI20 ENERCON E-40 0:00
WEA 62/BI19 WEA 62/B119 ENERCON E-40 0:00
WEA 63/BI29 WEA 63/B129 ENERCON E-40 0:00

WEA BI49 WEA BI49 NEG MICON NM900 pow 900-250 52.2  0:00
WEA BI50 WEA BI50 NEG MICON NM900 pow 900-250 52,2 0:00
WEA BI51 WEA BI51 NEG MICON NM900 pow 900-250 52.2  0:00

WEA BO46 WEA BO46 WINDWORLD W-5200 750 10:40
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 N06 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 7:07
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 0:00
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 V162-5.6 MW 54:06
WEA RO1 WEA RO1 ENERCON E-82 E2 6:38
WEA R02 WEA R0O2 ENERCON E-82 E2 0:00
WEA RO3 WEA R0O3 ENERCON E-82 E2 32:01
WEA R04 WEA R04 ENERCON E-82 E2 Q0:00
WEA RO5 WEA RO5 ENERCON E-82 E2 0:00
WEA R06 WEA R06 ENERCON E-82 E2 0:00
WEA RO7 WEA R0O7 ENERCON E-82 E2 0:00
WEA RO8 WEA R08 ENERCON E-82 E2 0:00
WEA ROS WEA R09 ENERCON E-82 E2 0:00

(Fortsetzung nichste Seite)...
windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk osma010844/4  WINAPRO ‘
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Projekt: Lizenzierter Anwender:

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 14:18/3.4.415
SHADOW - Hauptergebnis

Berechnung: Vorbelastung Borne-Mitte
{Fortsetzung von vorheriger Seite)

Nr. Name Maximal
[h/a]
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

Sumimen in Rezeptortabelie und WEA-Tabelle kdnnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gieichzeitig von
zwel oder mehr WEA beschattet werden kann.

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 05.03.2021 08:44 / 5 Wi ndPRO .
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10.2 Schattenwurfkarte Vorbelastung Stunden pro Jahr

i . Stunden/Jahr, Astron.max.mogl.

1,0 - <5,0 Stunden
5,0 - <10,0 Stunden
10,0 - <20,0 Stunden
20,0 - <30,0 Stunden

|
1
Stemmern ‘i
. i 30,0 - <60,0 Stunden
|
- i 60,0 - <90,0 Stunden
= 90,0 <120,0 Stunden
1
: ; © 120,0-<150,0 Stunden
\ | : [ 150,0 - <=1.500,0 Stunden
\ i
5 Bl f | g
\ , \
y ! e 7Y
: WEA 6318129/ »
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' WEA 08/BI122A 09/BI26!
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‘NEA ROZWEA NUB
WEA (WEA NOG; WEA 53/BI02
WEA NO9 K
WEA R11 WEA R13 WEA 58/BI07"

WEA N10 WRARLL WEA 54/BIO3
WEA 10/B047 WEA N16J. ; =
WEA N17 WEA 59/BI08
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©) OpénStreetMap contributors, Data OpenStreetMap and contriljutofs, ODbL (last updatéd QOct 18)
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Karte: EMD OpenStreetMap , MaBstab 1:40.000, Mitte: GK (3 deg)-DHDN/PD/Bessel (DE 1995 <=5m) Zone: 4 Ost: 4.472.332 Nord: 5.759.503
¥ Existierende WEA @ Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: Hohenlinien.map (4)
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10.3 Schattenwurfkarte Vorbelastung Stunden pro Jahr,
Detailansicht Borne

Stunden/Jahr, Astron.max.mégl.

1,0- <5,0
50-<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

I.s, Data OpenStreetMap and contributors, ODbL (last updated Oct 18)

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
¥ Existierende WEA (& Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: Hohenlinien.map (4)
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10.4 Schattenwurfkarte Vorbelastung Tage pro Jahr

WEA 01/BI23

WEA 02/BI25
EA 04/BI27

WEA 05

A 06/B14

Schattentage/Jahr,
Astron.max.mdgl.

1-5
5- <10
10 - <20
20 - <30
30 - <60
60 - <90
C 90-<120
. 120-<1%0
P 150- <=365

WEA 63/BI29;

WEA 61/BI20

\WEA 07/BI28

WEA 08/BI224 09/BI26

WEA 14/BI16-

\WEA 10/BI10.

weA 15/BI18

WEA 62/BI19]

WEA 11/811112//WEA 13/B114
WEA 18/BI1519/BI17

WEA 26/B056,0,
WEA 02/B033¢WEA RO3/VEA NO8|

wea WVEA N0S
WEA N10
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* WEA N20

WEA N14
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WEA 56/BI0S5:
WEA 52/BI01

WEA 53/B102 \WEA 57/BI06

WEA 58/BI07
WEA 54/BI03

[

; WEA 59/BI08

WEA 55/BI04/
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'y

#
v

i

i | ,‘J “ /
(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL (last updated Oct 18)
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Karte: EMD OpenStreetMap , MaBstab 1:40.000, Mitte: GK (3 deg)-DHDN/PD/Bessel (DE 1995 <=5m) Zone: 4 Ost: 4.472.332 Nord: 5.759.503
¥ Existierende WEA @ Schattenrezeptor

Hohe der Schattenkarte: Hohenlinien: Hohenlinien.map (4)
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10.5 Schattenwurfkarte Vorbelastung Minuten pro Tag

ife g Max. Minuten an einem Tag,
f - Astron.max.mogl.

—-‘g ~ 1-<5
Biar%rendorf 5-<10
& N e 10 - <20
(T — e s ] | 20
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0 90-<120
I 10-<4
[ 240-<=1.000
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©) OgénStreetMap contributors, Data OpenStreetMap and contriljutors, ODbL (last updatéd Oct 18)
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Karte: EMD OpenStreetMap , MaBstab 1:40.000, Mitte: GK (3 deg)-DHDN/PD/Bessel (DE 1995 <=5m) Zone: 4 Ost: 4.472.332 Nord: 5.759.503
¥ Existierende WEA @ Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: Hohenlinien.map (4)
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10.6 Schattenwurfkarte Vorbelastung Minuten pro Tag,
Detailansicht Borne

Max. Minuten an einem Tag,
Astron.max.magl.

1-<5

5- <10

10 - <20
20- <30

30 - <60

60 - <90

90 - <120
120 - <240
240 - <=1.000

(C) OpenStreetMap contribut ,l ata OpenStreetMap and contributors, ODbL {last updated Oct 18)

[ ' 3 s
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
¥ Existierende WEA (& Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: Hohenlinien.map (4)
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10.7 Hauptergebnis Zusatzbelastung

Projekt:

WEA Borne-Mitte

SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung Borne-Mitte

Voraussetzungen fiir Berechnung des Schattenwurfs

Beschattungsbereich der WEA

Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt

Siehe WEA-Tabelle
Minimale relevante Sonnenhdhe iiber Horizont

Tage zwischen Berechnungen
Berechnungszeitsprung

Die Windenergieanlage/n ist/sind immer in Betrieb

3

1 Tag(e)
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

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

den folgenden Annahmen:

Verwendete Hohenlinien: Hohenlinien: Héhenlinien.map (4)

Hindernisse in Berechnung verwendet
Berechnungshéhe (0.Gr. fiir Karte: 2,0 m
Rasteraufidsung: 1,0 m

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

WEA
Nord

Ost Z Beschreibung

[m]

WEA-Typ

Ak-
tu-
el

WEA_N21 4.470.944 5.758.118 99,2 WEA_NZ1 Vestas V162-5.6 MW Ja

Schattenrezeptor-Eingabe
Nr. Name

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

10 06 10 06 Hirtentor 15, Borne

IO 07 10 07 Hirtentor 10, Borne

IO 08 10 08 Hirtentor 7, Borne

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

IO 15 IO 15 SchmiedestraBe &

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

IO 20 10 20 Unseburger Straie 2, Borne

IO 21 10 21 Unseburger Strabe 3

IO 22 10 22 Unseburger Strafe 24, Borne

IO 23 10 23 Usenburger Strafe 19

10 24 10 24 Mihlenweg 29, Borne

IO 25 10 25 Mihlenweg 17a, Borne

IO 26 10 26 Leninplatz 21, Borne

IO 27 10 27 Leninplatz 21, Borne

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

IO 30 IO 30 Karl-Liebknecht-StraBe 23

(Fortsetzung néchste Seite)...

Ost

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

Nord

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

windPRG 3.4.415 | EMD Infernational A/S, Tel. +45 90 35 44 44, www.emnd.ok, windpro@emd.dk

Hersteller Typ

Lizenzierter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

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

Berechnet:

05.03.2021 09:12/3.4.415

VESTAS  V162-5.600 5.600

z

[m]
92,8
92,9
92,6
92,2
93,0
92,1
91,0
90,6
90,3
89,3
90,0
90,0
90,0
90,5
90,5
91,6
92,1
92,3
03,2
92,9
91,3
90,0
90,0
90,0
85,0
85,4
88,8
90,5
20,0
89,6

Breite Hthe Hohe Neigung

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

[m]
1,0
L0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0

0.Gr.

[m]
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0

Schattendaten
Nenn- Rotor- Naben- Beschatt.- U/min
leistung durch-  héhe Bereich
messer
[kwW]  [m] [m] [m] [U/min]
162,0 1690 2.041 0,0
Ausrichtungsmodus  Augenhdhe
des (ZVI)
Fensters 0.Gr.
[°] [m]
0,0  "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0  "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0  "Gewdchshaus-Modus" 2,0
0,0  "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0  "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0

soszzoess1 WINdPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com

Schattenwurfberechnung

Seite 19/122



Projekt:
WEA Borne-Mitte

SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung Borne-Mitte

...(Fortsetzung van vorheriger Seite)}
Nr. Name

10 31 IO 31 GrobestraBe 5, Borne

I0 32 IO 32 StraBe des Friedens 1, Borne

I0 33 IO 33 Ernst-Thalmann-StraBe 12, Borne
10 34 IO 34 Wohnbauflache Bierer StraBe, Borne
I0 35 IO 35 Turngrund 11, Borne

10 36 IO 36 Bierer StraB3e 4, Borne

[0 37 IO 37 Bierer StraBe 9, Borne

10 38 IO 38 Bahrendorfer StraBe 1, Borne

IO 39 IO 39 Bahrendorfer StraBe 8, Borne

10 40 IO 40 Bahrendorfer StraBe 17, Borne

Berechnungsergebnisse
Schattenrezeptor

Nr. Name

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

10 06 IO 06 Hirtentor 15, Borne

10 07 IO 07 Hirtentor 10, Borne

10 08 10 08 Hirtentor 7, Borne

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

10 15 10 15 Schmiedestrale 6

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

10 20 10 20 Unseburger StraBe 2, Borne

10 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

10 25 10 25 Mihlenweg 17a, Borne

10 26 10 26 Leninplatz 21, Borne

10 27 10 27 Leninplatz 21, Borne

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

10 30 IO 30 Karl-Liebknecht-StraBe 23

10 31 IO 31 GrobestraBe 5, Borne

10 32 10 32 StraBe des Friedens 1, Borne

10 33 IO 33 Ernst-Thalmann-Strafe 12, Borne
10 34 10 34 Wohnbauflache Bierer Strafe, Borne
10 35 10 35 Turngrund 11, Borne

10 36 IO 36 Bierer Strafle 4, Borne

10 37 10 37 Bierer Strafe 9, Borne

10 38 10 38 Bahrendorfer StraBe 1, Borne

10 39 IO 39 Bahrendorfer StraBe 8, Borne

10 40 10 40 Bahrendorfer StraBe 17, Borne

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal
[h/al

WEA_N21 WEA_N21 Vestas V162-5.6 MW 121:46

Ost Nord

4.469.613
4.469.766
4.469.808
4.470.015
4.469.869
4.469.768
4.469.763
4.469.693
4.469.738
4.460.721

5.757.041
5.757.207
5.757.333
5.757.343
5.757.457
5.757.489
5.757.562
5.757.527
5.757.617
5.757.697

z

[m]
90,0
90,0
90,0
95,0
95,0
94,5
94,8
93,8
94,4
93,9

Breite Hohe Hthe

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

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

0.Gr.

[m]
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0

astron. max. mégl. Beschattungsdauer

Stunden/Jahr  Schattentage/Jahr
[h/a] [d/a]
10:04 32
10:44 34
12:45 38
14:44 43
18:45 52

9:36 32
10:06 34

9:26 32

8:31 30

8:31 32
10:19 34
11:19 38
12:31 40
14:55 46
13:23 41
18:38 56
22:25 68
28:14 85
31:28 80
29:02 71
25:47 66
23:26 65
16:18 51
20:31 76
10:47 41
10:47 40
11:06 39
21:46 74
12:58 43

0:00 0

0:00 0

0:00 0

0:16 5

0:00 0
16:33 45
30:03 68
36:09 82
33:14 82
31:13 89
22:38 59

Lizenzierter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

05.03.2021 09:12/3.4.415

Neigung
des
Fensters
[°]
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

0:24
0:25
0:26
0:27
0:28
0:23
0:24
0:23
0:21
0:21
0:23
0:23
0:24
0:25
0:25
0:26
0:27
0:27
0:28
0:28
0:27
0:24
0:23
0:22
0:20
0:21
0:22
0:25
0:23
0:00
0:00
0:00
0:04
0:00
0:27
0:31
0:31
0:29
0:31
0:30

Ausrichtungsmodus

"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"

Max.Schattendauer/Tag

Augenhéhe

(ZVI)

U.Gr.
[m]
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0

Summen in Rezeptortabelle und WEA-Tabefle kdnnen sich unterscheiden, da eine WEA gleichzeitig an zwef oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gieichzeitiq vor

zwei oder mehr WEA beschattef werden kann.

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

oson20210025/2  WINdPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com
Schattenwurfberechnung

Seite 20/122



10.8 Schattenwurfkarte Zusatzbelastung Stunden pro Jahr
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Karte: EMD OpenStreetMap , MaBstab 1:23.000, Mitte: GK (3 deg)-DHDN/PD/Bessel (DE 1995 <=5m) Zone: 4 Ost: 4.470.946 Nord: 5.757.569
A Neue WEA & Schattenrezeptor

Hohe der Schattenkarte: Hohenlinien: Hohenlinien.map (4)
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10.9 Schattenwurfkarte Zusatzbelastung Stunden pro Jahr,

Detailansicht Borne
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10.10 Schattenwurfkarte Zusatzbelastung Tage pro Jahr
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10.11 Schattenwurfkarte Zusatzbelastung Minuten pro Tag
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10.12 Schattenwurfkarte Zusatzbelastung Minuten pro Tag,

Detailansicht Borne
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Projekt:

WEA Borne-Mitte

SHADOW - Hauptergebnis

Berechnung: Gesamtbelastung Borne-Mitte
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Minimale relevante Sonnenhthe Uber 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 téglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

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

Verwendete Héhenlinien: H8henlinien: H&henlinien.map (4)
Hindernisse in Berechnung verwendet

Berechnungshdhe U.Gr. fiir Karte: 2,0 m

Rasterauflésung: 1,0 m

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

WEA

WEA-Typ

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

WEA 01/B123  4.473.304 5.760.698 105,5 WEA 01/BI23 ... Nein NEG MICCN
WEA 02/BI25 4.473.614 5.760.552 108,0 WEA 02/BI25 ... Nein NEG MICCN
WEA 02/BO33  4.470.277 5.758.304 97,2 WEA 02/B033... Nein WINDWORLD
WEA 04/B127  4.474.052 5.760.449 112,1 WEA 04/BI27 ... Nein NEG MICON
WEA 05/B121  4.473.233 5.760.300 109,6 WEA 05/BI21 ... Nein NEG MICCN
WEA 06/B124  4.473.612 5.760.311 109,6 WEA 06/BI24 ... Nein NEG MICCN
WEA 07/B128  4.474.182 5.760.214 1154 WEA 07/BI28 ... Nein NEG MICCN
WEA 08/BI22  4.473.274 5.760.089 111,5 WEA 08/BI22 ... Nein NEG MICON
WEA 09/BI26  4.473.736 5.760.101 112,7 WEA 09/BI26 ... Nein NEG MICON
WEA 10/BI10  4.472.882 5.759.671 115,0 WEA 10/BI10 ... Nein NEG MICCN
WEA 10/BO47 4.471.127 5.757.635 97,2 WEA 10/B0O47... Nein WINDWORLD
WEA 11/BI11  4.472.925 5.759.483 115,0 WEA 11/BI11 ... Nein NEG MICCN
WEA 11/BO48 4.471.310 5.758.659 100,0 WEA 11/B0O48... Nein WINDWORLD
WEA 12/BI13  4.473.317 5.759.534 117,0 WEA 12/BI13 ... Nein NEG MICCN
WEA 13/BI14  4.473.754 5.759.505 117,5 WEA 13/BI14 ... Nein NEG MICCN
WEA 14/B116  4.473.894 5.759.798 117,5 WEA 14/BI16 ... Nein NEG MICCN
WEA 15/BI18 4.474.408 5.759.716 117,5 WEA 15/BI18 ... Nein NEG MICON
WEA 16/BI12  4.473.036 5.758.866 111,2 WEA 16/BI12 ... Nein NEG MICON
WEA 18/BI15 4.473.889 5.759.307 117,5 WEA 18/BI15 ... Nein NEG MICCN
WEA 19/BI17 4.474.252 5.759.319 117,5 WEA 19/BI17 ... Nein NEG MICON
WEA 24/BO54  4.471.272 5.759.150 103,5 WEA 24/B0O54... Nein NEG MICCN
WEA 25/BO55 4.471.239 5.758.923 102,8 WEA 25/BO55... Nein NEG MICCN
WEA 26/BO56 4.471.865 5.758.465 103,9 WEA 26/B0O56... Nein NEG MICON
WEA 27/BO31 4.473.031 5.758.399 110,3 WEA 27/B031...Ja  VESTAS
WEA 28/B032 4.472.842 5.759.117 111,2 WEA 28/B032...Ja  VESTAS
WEA 52/BI01  4.474.272 5.758.641 113,59 WEA 52/BI01 ... Ja ENERCON
WEA 53/BI02  4.474.131 5.758.233 112,3 WEA 53/BI02 ... Ja ENERCON
WEA 54/BI03  4.474.141 5.757.810 107,6 WEA 54/BI03 ...Ja  ENERCON
WEA 55/B104  4.474.137 5.757.394 103,5 WEA 55/BI04 ...Ja  ENERCON
WEA 56/BI05 4.474.812 5.758.754 111,8 WEA 56/BI05...Ja  ENERCON
WEA 57/BI06  4.474.784 5.758.329 107,0 WEA 57/BI06 ... Ja ENERCON
WEA 58/BI07 4.474.733 5.757.917 106,4 WEA 58/BI07 ... Ja ENERCON
WEA 59/BI08  4.474.695 5.757.521 103,8 WEA 59/BI08 ... Ja ENERCON
WEA 60/BI09 4.474.632 5.757.118 101,4 WEA 60/BI09 ...Ja  ENERCON
WEA 61/BI20  4.475.037 5.760.583 120,0 WEA 61/BI20 ... Nein ENERCON
WEA 62/BI19 4,474,998 5.760.303 118,4 WEA 62/BI19 ... Nein ENERCON
WEA 63/B129  4.475.065 5.760.865 118,5 WEA 63/BI29 ... Nein ENERCON
WEA B149 4.473.746 5.758.754 115,1 WEA BI49 NE... Nein NEG MICCN
WEA BIS0 4.473.477 5.758.617 115,0 WEA BI50 NE... Nein NEG MICCN
WEA BI51 4.473.284 5.758.737 114,3 WEA BI51 NE... Nein NEG MICCN
WEA BO46 4.471.124 5.757.975 98,9 WEA BO46 WIL...Nein WINDWORLD
WEA NO1 4.470.181 5.759.112 100,0 WEA NO1 ENE...Ja ENERCON

{Fortsetzung nachste Seite)...

windPRO 3.4.415 [ EMD International A/S, Tel. +45 96 35 49 44, www.emd. ok, windpro@ernd.dk

10.13 Hauptergebnis Gesamtbelastung

Typ

NM82/1500-1.500/900
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
NM82/1500-1.500/900
W-5200-750/175
NM82/1500-1.500/900
NM8&2/1500-1.500/900
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
NM&0/1000-1.000/250
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

NM900 pow-900/250
NM900 pow-900/250
NM900 pow-900/250
W-5200-750/175

E-82 E3-3.000

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Schattendaten
Nenn- Rotor- Naben- Beschatt.- U/min
leistung durch-  hohe Bereich
messer
kw]  [m] [m] [m]  [U/min]
1.500 82,0 93,6 2.500 144
1.500 82,0 93,6 2.500 144
750 52,0 73,9 2,500 22,0
1.500 82,0 93,6 2.500 14,4
1.500 72,0 64,0 2.500 17,3
1.500 72,0 64,0 2.500 17,3
1.500 82,0 93,6 2.500 144
1.500 82,0 93,6 2.500 14,4
1.500 82,0 93,6 2.500 14,4
1.500 72,0 64,0 2.500 17,3
750 52,0 73,9 2.500 22,0
1.500 82,0 93,6 2.500 14,4
750 52,0 73,9 2.500 22,0
1.500 82,0 93,6 2.500 14,4
1.500 82,0 93,6 2.500 144
1,500 82,0 93,6 2.500 144
1500 82,0 93,6 2.500 14,4
1.500 72,0 64,0 2.500 17,3
1.500 72,0 64,0 2.500 17,3
1.500 72,0 64,0 2.500 17,3
1.000 60,0 69,9 2.500 18,0
1.000 60,0 69,9 2.500 18,0
1.000 60,0 69,9 2.500 18,0
2.000 80,0 94,6 1.366 16,7
3.000 90,0 104,8 1.506 16,1
3.000 82,0 1385 1.599 17,5
3000 82,0 1385 1.599 17,5
3.000 82,0 1385 1.599 17,5
3.000 82,0 1385 1.599 17,5
3.000 82,0 1385 1.599 17,5
3.000 82,0 1385 1,589 17,5
3.000 82,0 138,55 1.599 17,5
3.000 82,0 138,55 1.599 17,5
3.000 82,0 138,5 1.599 17,5
500 40,3 65,0 897 38,0
500 40,3 65,0 897 38,0
500 40,3 65,0 897 38,0
900 52,2 738 2.500 0,0
900 52,2 73,8 2.500 0,0
900 52,2 738 2.500 0,0
750 52,0 73,9 2.500 22,0
3.000 82,0 1384 1.599 17,5

windpro @

05.03.2021 08:46 / 1

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com
Schattenwurfberechnung

Seite 26/122



Projekt:
WEA Borne-Mitte

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung Borne-Mitte
...(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 1075 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 RO1 4.470.657 5.758.783 100,0 WEA RO1 ENE...
WEA R02 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 R05 4.471.893 5.758.699 106,3 WEA RO5 ENE...
WEA RO6 4.472.436 5.758.946 108,3 WEA RO6 ENE...
WEA RO7 4.470.227 5.758.667 100,0 WEA RO7 ENE...
WEA R0O8 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...
WEA R11 4.472.008 5.757.972 101,2 WEA R11 ENE...
WEA R12 4.472.571 5.757.779 102,0 WEA R12 ENE...
WEA R13 4.472,974 5.757.941 105,1 WEA R13 ENE...
WEA_N21 4.470.944 5.758.118 99,2 WEA_N21 Ves...

WEA-Typ

Ak-
tu-
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

Hersteller

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

VESTAS

VESTAS

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

Typ

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-82 E3-3.000
E-82 E3-3.000
E-82 E3-3.000
E-82 E3-3.000
E-82 E3-3.000

V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300

V162-5.600

E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
E-82 E2-2.300
V162-5.600

Schattenrezeptor-Eingabe
Nr. Name

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

I0 06 IO 06 Hirtentor 15, Borne

10 07 IO 07 Hirtentor 10, Barne

I0 08 IO 08 Hirtentor 7, Borne

IO 09 IO 09 Rosa-Luxenburg-StraBe 6, Barne
I0 10 IO 10 Rosa-Luxenburg-StraBe 18, Borne
[0 11 IO 11 Ernst-Thélmann-Strafe 58, Borne
10 12 IO 12 Ernst-Thalmann-Stralie 57, Borne
10 13 IO 13 Ernst-Thalmann-StraBe 41, Borne
IO 14 IO 14 Ernst-Thalmann-StraBe 35

IO 15 IO 15 SchmiedestraBe 6

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

I0 20 IO 20 Unseburger StraBe 2, Borne

[0 21 IO 21 Unseburger StraBe 3

10 22 IO 22 Unseburger StraBe 24, Borne

10 23 [0 23 Usenburger StraBe 19

10 24 IO 24 Muhlenweg 29, Borne

10 25 [0 25 Muhlenweg 17a, Borne

I0 26 [0 26 Leninplatz 21, Borne

10 27 10 27 Leninplatz 21, Borne

[0 28 [0 28 Leninplatz 8 {Kindergarten), Borne
10 29 IO 29 Karl-Liebknecht-StraBe 10

(Fortsetzung ndchste Seite)...

Ost

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

Nord

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Z  Breite

[m]
92,8
92,9
92,6
52,2
93,0
52,1
91,0
50,6
90,3
89,3
90,0
90,0
90,0
90,5
90,5
91,6
92,1
52,3
03,2
62,9
91,3
50,0
50,0
50,0
85,0
85,4
88,8
90,5
50,0

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

Hihe

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

Hohe Neigung

0.Gr.

[m]
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Schattendaten
Nenn- Rotor- Naben- Beschatt.- U/min
leistung durch-  héhe Bereich
messer
[kw]  [m] [m] [m] [U/min]
3000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3.000 820 1384 1.599 17,5
3300 1120 84,0 1.712 13,1
3.300 1120 84,0 1.712 13,1
5600 1620 1690 2.041 0,0
2,300 820 1384 1.599 18,0
2.300 820 1384 1.59¢ 18,0
2300 820 1384 1.599 18,0
2.300 820 1384 1.59¢ 18,0
2.300 820 1384 1.599 18,0
2300 82,0 1384 1.599 18,0
2.300 820 1384 1.599 18,0
2.300 820 1384 1.59% 18,0
2.300 82,0 138,4 1.599 18,0
2.300 820 1384 1.599 18,0
2.300 82,0 138,4 1.599 18,0
2.300 820 1384 1.599 18,0
2.300 820 1384 1.599 18,0
5600 1620 1690 2.041 0,0
Ausrichtungsmodus  Augenhéhe
des (ZVI)
Fensters U.Gr.
[°1 [m]
0,0 "Gewachshaus-Modus" 2,0
0,0  "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0  "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0  "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0  "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0  "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0  "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0  "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0  "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0

oson202108:45/2  WINAPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com
Schattenwurfberechnung

Seite 27/122



Projekt: Lizenzierter Anwender:

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415
SHADOW - Hauptergebnis

Berechnung: Gesamtbelastung Borne-Mitte
...(Fortsetzung van vorheriger Seite)}

Nr. Name Ost Nord 7 Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhthe
0.Gr.  des (ZvD)
Fensters U.Gr.
[m] [m] [m] [m] [°] [m]
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
10 31 IO 31 GrobestraBe 5, Borne 4.469.613 5.757.041 900 1,0 1,0 2,0 0,0 "Gewachshaus-Modus" 2,0
[0 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-Thalmann-Stralie 12, Borne 4.469.808 5.757.333 900 1,0 L0 20 0,0 "Gewachshaus-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 "Gewachshaus-Modus" 2,0
I0 35 IO 35 Turngrund 11, Borne 4.469.869 5.757.457 650 1,0 1,0 2,0 0,0 "Gewachshaus-Modus" 2,0
IO 36 IO 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 IO 37 Bierer StraB3e 9, Borne 4.469.763 5.757.562 94,8 1,0 1,0 2,0 0,0 "Gewachshaus-Modus" 2,0
IO 38 IO 38 Bahrendorfer StraBe 1, Borne 4.469.693 5.757.527 938 1,0 1,0 20 0,0  "Gewachshaus-Modus" 2,0
10 39 IO 39 Bahrendorfer StraBe 8, Borne 4.469.738 5.757.617 944 1,0 1,0 2,0 0,0 "Gewachshaus-Modus" 2,0
10 40 IO 40 Bahrendorfer StraBe 17, Borne 4.469.721 5.757.697 939 10 1,0 20 0,0 "Gewachshaus-Modus" 2,0
Berechnungsergebnisse
Schattenrezeptor
astron. max. magl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentageflahr  Max.Schattendauer/Tag
[h/a] [d/a]
10 01 IO 01 Altenweddinger Weg 18, Borne 31:46 141 0:27
10 02 10 02 Altenweddinger Weg 16, Borne 31:14 142 0:26
10 03 IO 03 Altenweddinger Weg, Borne (Grenze WA) 44:14 174 0:28
10 04 10 04 Altenweddinger Weg 14, Borne 40:16 149 0:31
10 05 IO 05 Altenweddinger Weg 4, Borne 31:50 104 0:34
10 06 10 06 Hirtentor 15, Borne 29:18 138 0:25
10 07 IO 07 Hirtentor 10, Borne 30:55 142 0:24
10 08 IO 08 Hirtentor 7, Borne 27:43 132 0:23
10 09 IO 09 Rosa-Luxenburg-StraBe 6, Borne 15:47 74 0:21
10 10 IO 10 Rosa-Luxenburg-StraBe 18, Borne 16:15 82 0:21
10 11 IO 11 Ernst-Thalmann-Strafe 58, Borne 26:01 119 0:23
10 12 IO 12 Ernst-Thélmann-StraBe 57, Borne 23:06 101 0:23
10 13 IO 13 Ernst-Thalmann-Strafe 41, Borne 23:50 101 0:24
10 14 IO 14 Ernst-Thdlmann-StraBe 35 22:19 97 0:25
10 15 10 15 SchmiedestraRe 6 30:47 124 0:25
10 16 IO 16 Ernst-Thalmann-Strake 28, Borne 25:28 94 0:26
10 17 10 17 Ernst-Thalmann-StraBe 22, Borne 29:39 108 0:27
10 18 10 18 Ernst-Thalmann-StraBe 19, Borne 35:35 126 0:27
10 19 10 19 Altenweddinger Weg 1, Borne 47:38 123 0:37
10 20 10 20 Unseburger Strafe 2, Borne 37:16 115 0:28
10 21 IO 21 Unseburger StraBe 3 33:38 108 0:27
10 22 10 22 Unseburger StraBe 24, Borne 30:04 103 0:24
10 23 10 23 Usenburger StraBe 19 22:14 85 0:23
10 24 10 24 Miihlenweg 29, Borne 20:38 83 0:22
10 25 10 25 Miihlenweg 17a, Borne 10:50 44 0:20
10 26 10 26 Leninplatz 21, Borne 10:53 46 0:21
10 27 10 27 Leninplatz 21, Borne 19:13 86 0:22
10 28 10 28 Leninplatz 8 (Kindergarten), Borne 28:07 110 0:25
10 29 10 29 Karl-Liebknecht-StraBe 10 20:35 84 0:23
10 30 IO 30 Karl-Liebknecht-StraBe 23 6:05 33 0:12
10 31 10 31 GrobestraBe 5, Borne 8:20 48 0:21
10 32 10 32 Strafe des Friedens 1, Borne 10:38 56 0:22
10 33 IO 33 Ernst-Thalmann-StraPe 12, Borne 11:15 60 0:23
10 34 10 34 Wohnbauflache Bierer StraBe, Borne 25:35 104 0:27
10 35 10 35 Turngrund 11, Borne 31:03 116 0:27
10 36 IO 36 Bierer Strafe 4, Borne 39:46 117 0:31
10 37 10 37 Bierer Strafle 9, Borne 53:18 128 0:41
10 38 10 38 Bahrendorfer StraB3e 1, Borne 50:16 127 0:38
10 39 IO 39 Bahrendorfer StraBe 8, Borne 51:46 140 0:3%
10 40 10 40 Bahrendorfer Strafe 17, Borne 38:21 117 0:37
windPRO 3.4.415 | EMD International AS, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk osmo00845/3  WINAPRO ‘
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Projekt:
WEA Borne-Mitte

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung Borne-Mitte
Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal
[h/a]
WEA 01/BI23 WEA 01/B123 NEG MICON NM 82-1500 0:00
WEA 02/BI25 WEA 02/B125 NEG MICON NM 82-1500 0:00
WEA 02/B0O33 WEA 02/B033 WINDWORLD W-5200 750 31:44
WEA 04/BI27 WEA 04/BI127 NEG MICON NM 82-1500 0:00
WEA 05/BI21 WEA 05/BI121 NEG MICON NM 72-1500C 0:00
WEA 06/BI24 WEA 06/B124 NEG MICON NM 72-1500C 0:00
WEA 07/BI28 WEA 07/B128 NEG MICON NM 82-1500 0:00
WEA 08/BI22 WEA 08/BI22 NEG MICON NM 82-1500 0:00
WEA 09/BI26 WEA 09/BI26 NEG MICON NM 82-1500 0:00
WEA 10/BI10 WEA 10/B110 NEG MICON NM 72-1500C 0:00
WEA 10/B047 WEA 10/B047 WINDWORLD W-5200 750 9:56
WEA 11/BI11 WEA 11/BI11 NEG MICON NM 82-1500 0:00
WEA 11/B0O48 WEA 11/8048 WINDWORLD W-5200 750 0:17
WEA 12/BI13 WEA 12/B113 NEG MICON NM 82-1500 0:00
WEA 13/BI14 WEA 13/BI14 NEG MICON NM 82-1500 0:00
WEA 14/BI16 WEA 14/B116 NEG MICON NM 82-1500 0:00
WEA 15/BI18 WEA 15/B118 NEG MICON NM 82-1500 0:00
WEA 16/BI12 WEA 16/BI112 NEG MICON NM 72-1500C 0:00
WEA 18/BI15 WEA 18/BI15 NEG MICON NM 72-1500C 0:00
WEA 19/BI17 WEA 19/BI17 NEG MICON NM 72-1500C 0:00
WEA 24/B0O54 WEA 24/B054 NEG MICON NM60/1000 0:00
WEA 25/B0O55 WEA 25/B055 NEG MICON NM60/1000 0:00
WEA 26/B056 WEA 26/B056 NEG MICON NM60/1000 0:00
WEA 27/B0O31 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 52/8101 ENERCON E-82 E3 3000 82.0 10! 0:00
WEA 53/BI02 WEA 53/B102 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 54/BI03 WEA 54/B103 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 55/BI04 WEA 55/B104 ENERCON E-82 E3 3000 82.0 10! 0:00
WEA 56/BI05 WEA 56/B105 ENERCON E-82 E3 3000 82.0 10! 0:00
WEA 57/BI06 WEA 57/B106 ENERCON E-82 E3 3000 82.0 !0! 0:00
WEA 58/BL07 WEA 58/B107 ENERCON E-82 E3 3000 82.0 10! 0:00
WEA 59/BI08 WEA 59/B108 ENERCON E-82 E3 3000 82.0 10! 0:00
WEA 60/BI09 WEA 60/B109 ENERCON E-82 E3 3000 82.0 10! 0:00
WEA 61/BI20 WEA 61/8120 ENERCON E-40 0:00
WEA 62/BI19 WEA 62/B119 ENERCON E-40 0:00
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
WEA BI50 WEA BI5S0 NEG MICON NM300 pow 500-250 52.2 0:00
WEA BI51 WEA BI51 NEG MICON NM900 pow 900-250 52.2  0.00

WEA BO46 WEA BO46 WINDWORLD W-5200 750 10:40
WEA NO1 WEA NO1 ENERCON E-82 0:00
WEA NO3 WEA NO3 ENERCON E-82 0:00
WEA NO4 WEA N04 ENERCON E-82 0:00
WEA NO5 WEA NO5 ENERCON E-82 30013
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 7.07
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 0:00
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 V162-5.6 MW 54:06
WEA RO1 WEA RO1 ENERCON E-82 E2 6:38
WEA R0O2 WEA R02 ENERCON E-82 E2 0:00
WEA RO3 WEA RO3 ENERCON E-82 E2 32:01
WEA R0O4 WEA R04 ENERCON E-82 E2 0:00
WEA RO5 WEA ROS ENERCON E-82 E2 0:00
WEA R06 WEA R06 ENERCON E-82 E2 0:00
WEA RO7 WEA RO7 ENERCON E-82 E2 0:00

(Fortsetzung nichste Seite)...
windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415
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Projekt:
WEA Borne-Mitte

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung Borne-Mitte

{Fortsetzung von vorheriger Seite)
Nr. Name

WEA RO8 WEA R0O8 ENERCON E-82 E2
WEA RO9 WEA R0O9 ENERCON E-82 E2
WEA R10 WEA R10 ENERCON E-82 E2
WEA R11 WEA R11 ENERCON E-82 E2
WEA R12 WEA R12 ENERCON E-82 E2
WEA R13 WEA R13 ENERCON E-82 E2
WEA_N21 WEA_N21 Vestas V162-5.6 MW

Maximal
[h/a]

0:00
0:00
0:00
0:00
0:00
0:00

121:46

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Summen in Rezeptortabelie und WEA-Tabefle kdnnen sich unterscheiden, da eine WEA glefchzeitig an zwef oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gieichzeitig von

zwei oder mehr WEA beschattel werden kann.

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

oson202108:46/5  WINAPRO .

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com
Schattenwurfberechnung

Seite 30/122



10.14 Schattenwurfkarte Gesamtbelastung Stunden pro Jahr

i . Stunden/Jahr, Astron.max.mégl.
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10.15 Schattenwurfkarte Gesamtbelastung Stunden pro Jahr,
Detailansicht Borne

Stunden/Jahr, Astron.max.mégl.

1,0- <5,0
50-<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

I.s, Data OpenStreetMap and contributors, ODbL (last updated Oct 18)
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10.16 Schattenwurfkarte Gesamtbelastung Tage pro Jahr
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10.17 Schattenwurfkarte Gesamtbelastung Minuten pro Tag
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10.18 Schattenwurfkarte Gesamtbelastung Minuten pro Tag,
Detailansicht Borne
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10.19 Schattenwurfkalender, grafisch

Projekt: Lizenzierter Amwenider:

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

Berechnet:

04.03.2021 17:39/3.4.415

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung Borne-Mitte
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Projekt:

WEA Borne-Mitte

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung Borne-Mitte

10 07: 10 07 Hirtentor 10, Borne

| ——t

e}

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415
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Projekt:
WEA Borne-Mitte

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung Borne-Mitte

10 13: 10 13 Ernst-Thalmann-Strale 41, Borne

=,

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415
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Projekt: Lizenzierter Anwender:

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung Borne-Mitte

10 19: 10 19 Altenw eddinger Weg 1, Borne 10 20: 10 20 Unseburger Stralle 2, Borne

— —

]

21003 e

Zeit
s
Zeit

T -
(e

o700 - -
06:00 [t

Jan  Feb Mrz  Apr Mai  Jun  Jul Aug Sep OK  Nov Dez Jan Feb Mrz  Apr Mai  Jun  Jul Aug Sep Ok Nov Dez Jan
Monat Ionat

10 21: 10 21 Unseburger Stralte 3 IG 22: 10 22 Unseburger Stralle 24, Borne

| —— | ——

_—

21005 -

Zeit
Zeit

E -l » -

06005 - ——

0500 =] =]
e R R el e e e e e e e R

Jan  Feb Mrz  Apr Mai Jun Ju Aug  Sep OK  Nov Dez Jan Jan  Feb Mrz  Apr Mai Jun Jul Aug  Sep Ok Nov Dez Jan
Monat Ienat

g

10 23: 10 23 Usenburger Strafte 19 10 24: 10 24 Mihlenw eg 29, Borne

| ——t | ——t

Zeit
m
Zeit

=

o7:00 \h |
E ; -
06:00 -

05:00 3 l

Jan  Feb Mrz  Apr Mai Jun Ju Aug  Sep OK  Nov Dez Jan Feb Mrz Apr Mai  Jun  Jul Aug  Sep Ok Nov Dez Jan
Monat Ionat

W

[ R — T [ [ ——————— B T 5 £ [ T r—

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 05.03.2021 09:03 / 4 W|ndPRO .

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com Seite 39/122
Schattenwurfberechnung



Projekt: Lizenzierter Anwender:

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung Borne-Mitte

10 25: 10 25 Milhlenweg 17a, Borne 10 26: 10 26 Leninplatz 21, Borne
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Projekt: Lizenzierter Anwender:

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung Borne-Mitte
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Projekt:
WEA Borne-Mitte

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung Borne-Mitte

10 37: 10 37 Bierer Strale 9, Borne

=,

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415
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10.20 Schattenwurfkalender, tabellarisch

Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Amwender:

GL Garrad Hassan Deutschland GmbH
Soemmerdeich 14 b

DE-25709 Kaiser-Wilhelm-Kcog

(0 48 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 01 - 10 01 Altenweddinger Weg 18, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Scnnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar [Mérz |april | Mai [ Juni
| 07:56 | 07:02 | 06:51 | 05:47 06:11 (WEA 02/B033) | 05:01
[17:01 | 17:52 | 19:47 |2038 23 06:44 (WEA NOG) | 21:23
| 07:54 | 07:00 | 06:49 | 05:45 06:09 (WEA 02/B033) | 05:00
[17:03  [17:54 | 19:48 [2039 2 06:44 (WEA NOB) | 21:25
| 07:52 | 06:58 | 06:47 | 05:43 06:08 (WEA 02/B033) | 05:00
| 17:04 | 17:56 | 19:50 2041 26 06:43 (WEA NOB) | 21:26
| 0751 | 06:56 | 06:45 07:11 (WEA_N21) | 05:41 06:09 (WEA 02/BO33) | 04:59
|17:06 | 17:58 | 19:52 6 07:17 (WEA_N21) [20:43 25 06:43 (WEA NO6) | 21:27
| 07:49 | 06:53 | 06:42 07:07 (WEA_N21) | 05:39 06:08 (WEA 02/B033) | 04:58 05:34 (WEA RO1)
[17:08 [ 18:00 |10:53 14 07:21 (WEA_N21) | 20144 23 06:41 (WEA NOG) | 21:28 5 05:39 (WEA RO1)
| 07:47 | 06:51 | 06240 07:05 (WEA_N21) | 05:37 05:08 (WEA 02/B033) | 04:58 05:34 (WEA RO1)
[17:10 | 18:01 |19:55 17 07:22 (WEA_N21) | 20146 20 06:39 (WEA NOG) | 21:29 6 05:40 (WEAROL)
| 07:46 | 06:49 | 06:38 07:03 (WEA_N21) | 05:35 06:08 (WEA 02/B033) | 04:57 05:33 (WEA RO1)
[17:12 | 18:03 | 19:57 20 07:23 (WEA_N21) | 20:47 12 06:20 (WEA 02/B033) | 21:30 8 05:41 (WEAROL)
| 07:44 | 06:47 | 06:35 07:02 (WEA_N21) | 05:34 06:09 (WEA 02/BO33) | 04:56 05:33 (WEA RO1)
[17:14 [ 18:05 |19:59 21 07:23 (WEA_N21) [20:49 11 06:20 (WEA 02/B033) | 21:30 9 05:42 (WEARO1)
| 0742 | 06:44 | 06:33 07:01 (WEA_N21) | 05:32 06:09 (WEA 02/BO33) | 04:56 05:32 (WEA RO1)
|17:16 | 18:07 |20:00 23 07:24 (WEA_N21) |20:51 10 06:19 (WEA 02/8033) | 21:31 10 05:42 (WEA RO1)
| 07:40 | 06:42 07:05 (WEA 10/BO47) | 06:31 07:01 (WEA_N21) | 05:30 06:11 (WEA 02/B033) | 04:55 95:32 (WEA RO1)
[17:18 | 18:09 07:.06 (WEA 10/BO47) | 20:02 23 07:24 (WEA_N21) | 20:52 7 06:18 (WEA02/BO33) | 21:32 11 05:43 (WEAROL)
[07:39 | 06:40 07:03 (WEA 10/BO47) | 06:29 07:01 (WEA_N21) | 05:28 | 04:55 05:32 (WEA RO1)
[17:19 [ 18:10 07:05 (WEA 10/B047) | 20:04 23 07:24 (WEA_N21) | 20:54 [21:33 11 05:43 (WEAROL)
|07:37 | 06:38 | 06:26 06:59 (WEA_N21) | 05:27 | 04:55 05:33 (WEA RO1)
11721 |18:12 120:05 24 07:23 (WEA_N21) | 20:56 [21:34 11 05:44 (WEA RO1)
| 07:35 | 06:35 | 06:24 07:00 (WEA_N21} | 05:25 06:01 (WEA NOS) | 04:54 05:32 (WEA RO1)
[17:23 | 18:14 |20:07 23 07:23 (WEA_N21) | 20:57 5 06:06 (WEA NOS) | 21:34 12 05:44 (WEA RO1)
| 07:33 | 06:33 | 06:22 07:00 (WEA_N21) | 05:24 06:00 (WEA NDS) | 04:54 05:32 (WEA RO1)
[17:25 | 18:16 [20:00 22 07:22 (WEA_N21) | 20:59 9 06:00 (WEA NOS) | 21:35 12 05:44 (WEA RO1)
|07:31 | 06:31 | 06:20 07:00 (WEA_N21} | 05:22 05:58 (WEA NOS) | 04:54 95:32 (WEA RO1)
[17:27 | 18:17 |20:10 22 07:22 (WEA_N21) |21:00 11 06:00 (WEA NOS) | 21:35 12 05:44 (WEA RO1)
[07:20 | 06:28 | 06:18 07:01 (WEA_N21) | 05:21 05:58 (WEA NOS) | 04:54 05:32 (WEA RO1)
[17:20 | 18:19 [20:12 20 O7:21(WEA_N21) |21:02 12 06:10 (WEA NOS) | 21:36 13 05:45 (WEA RO1)
|07:27 | 06:26 | 06:15 07:02 (WEA_N21) | 05:19 05:56 (WEA NOS) | 04:54 05:33 (WEA RO1)
1731 |18:21 |20:14 18 07:20 (WEA_N21) | 21:03 14 06:10 (WEA NOS) | 21:36 12 05:45 (WEA RO1)
|07.25 | 06:24 | 06:13 07:02 (WEA_N21) | 05:18 05:56 (WEA NOS) | 04:54 05:33 (WEA RO1)
[17:32 [ 18:23 |20:16 15 07:17 (WEA_N21) | 21:05 15 06:11 (WEA ND5) | 21:37 12 05:45 (WEA RO1)
[07:23 | 06:22 | 06:11 07:04 (WEA_N21) | 05:16 05:56 (WEA NDS) | 04:54 05:33 (WEA RO1)
[17:3¢ | 18:24 [20:17 10 07:14 (WEA_N21) | 21:06 15 06:11 (WEA NOS) | 21:37 12 05:45 (WEA RO1)
|07:21 | 06:19 | 06:09 1 05:15 05:57 (WEA NOS) | 04:54 95:33 (WEA RO1)
[17:36 | 18:26 | 20:19 |21.08 15 05:12 (WEA NOS) | 21:37 13 05:46 (WEA RO1)
|07:19 | 06:17 | 06:07 | 05:13 05:56 (WEA NOS) | 04:54 05:34 (WEA RO1)
[17:38 | 18:28 | 20:21 |2109 15 06:11 (WEA NOS) | 21:38 13 05:47 (WEA RO1)
| 07:17 | 06:15 | 06:05 | 05:12 05:56 (WEA NOS) | 04:54 05:34 (WEA RO1)
|17:40 | 18:29 | 20:22 2111 15 05:11 (WEA NOS) | 21:38 13 05:47 (WEA RO1)
| 07:15 | 06:12 | 06:03 | 05:11 05:57 (WEA NOS) | 04:55 05:34 (WEA RO1)
1742 |18:31 | 20:24 2112 14 06:11 (WEA NDS) | 21:38 12 05:46 (WEA RO1)
[07:43 [ 06:10 | 06:01 | 05:10 05:57 (WEA NO5) | 04:55 05:34 (WEA RO1)
[17:43  [18:33 | 20:26 [2113 14 06:11 (WEA NOS) | 21:38 12 05:46 (WEA RO1)
| 07:11 | 06:08 | 05:59 06:33 (WEA NO6) | 05:08 05:58 (WEA NOS) | 04:55 05:35 (WEA RO1)
| 17:45 | 18:35 | 20:27 8 06:41 (WEA NOB) | 21:15 12 06:10 (WEA NOS) | 21:38 12 05:47 (WEA ROL)
| 07:09 | 06:05 | 05:56 06:31 (WEA NOB) | 05:07 05:59 (WEA NOS) | 04:56 05:35 (WEA RO1)
|17:47 | 18:36 |20:29 12 06:43 (WEA NOE) | 21:16 11 06:10 (WEA NOS) | 21:38 12 05:47 (WEA RO1)
| 07:06 | 06:03 06:26 (WEA BO46) | 05:54 06:30 (WEA NOG) | 05:06 05:59 (WEA NOS) | 04:56 05:35 (WEA RO1)
| 1749 | 18:38 06:28 (WEA BO46) | 20:31 13 06:43 (WEA NOE) | 21:17 10 06:09 (WEA NOS) | 21:38 13 05:48 (WEA ROL)
| 07:04 | 06:01 06:23 (WEA BO46) | 05:52 06:30 (WEA NOB) | 05:05 06:00 (WEA NOS) | 04:56 95:35 (WEA RO1)
|17:51 | 18:40 06:26 (WEA BO46) | 20:33 15 06:45 (WEA NO6) | 21:19 8 06:08 (WEA NOS) | 21:38 12 05:47 (WEA RO1)
| | 96:58 | 05:50 06:29 (WEA NOG) | 05:04 06:02 (WEA NOS) | 04:57 05:36 (WEA RO1)
| | 19:41 | 20:34 6 06:45 (WEA NOG) | 21:20 5 06:07 (WEA NOS) | 21:38 12 05:48 (WEA RO1)
| | 06:56 | 05:49 06: 14 (WEA 02/B033) | 05:03 04:58 05:36 (WEA RO1)
| | 19:43 |20:36 19 06:45 (WEA NO6) | 21:21 |21:38 11 05:47 (WEAROL)
| | 06:54 | | 05:02 |
| 1659 | | 19:45 | | 21:22 |
Sonnenscheinstunden | 259 | 277 | 367 | 416 | 485 | 499
astr.max.mogl Beschattung | | | 8 | 384 | 383 | 291
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wieder ben (& eit wie B jahr):

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

osos2miossrs 1 WINAPRO ‘

windPRO 3.4.415 | EMD Intarnational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt: Lizenzierter Anwender:

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 01 - 10 01 Altenweddinger Weg 18, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Jul | August | September | OKtaber | November Dezember
05:37 (WEA RO1) | 05:35 | 08:25 07:00 (WEA_N21) | 07:14 107:07 | 07:58
11 05:48 (WEAROL) | | 20:03 23 07:23 (WEA_N21) | 18:54 | 1648 | 16:07
05:37 (WEAROL) | 06:22 (WEA 02/B0O33) | 06:2 06:59 (WEA_N21) | 07:15 | UT 09 | 08:00
11 05:48 (WEA RO1) | 4 06:26 (WEA 02/BO33) | 20:0 23 07:22 (WEA_N21) | 18:52 |1 | 16:07
05:37 (WEA RO1) | 06:20 (WEA 02/B033) | 06:2! 06:59 (WEA_N21) | 07:17 )1 07 11 | 08:01
10 0547 (WEAROL) | 8 06:28 (WEA 02/BO33) | 19:5 23 07:22 (\WEA_N21) | 18:49 ) | 16:44 | 16:06
05:38 (WEA RO1) | 06:19 (WEA 02/BO33) | 06:2! 06:59 (WEA_N21) | 07:19 107:13 | 08:03
9 05:47 (WEAROL) | 10 06:29 (WEA 02/B033) | 19:5! 21 07:20 (WEA_N21) | 18:47 | 16:42 | 16:05
05:29 {WEA RO1) | 06:18 (WEA 02/B033) | 06: 3 07:00 (WEA_N21) | 07:20 | 07:15 | 08:04
8 05:47 (WEAROL) | 12 06:30 (WEA 02/BO33) | 19:5 20 07:20 (WEA_N21) | 18:45 | 16:41 | 16:05
05:40 {WEA ROL) | 06:18 (WEA 02/BO33) | 06:3: 07:00 (WEA_N21) | 07:22 |07:16 | 08:05
7 05:47 (WEAROL) | 12 06:30 (WEA 02/BO33) | 19:5 17 07:17 (WEA_N21) | 18:42 1630 | 16:04
05:41 (WEA ROL) | 06:17 (WEA 02/BO33) | 06:3: 07:02 (WEA_N21) | 07:24 107:18 | 08:07
5 21 06:49 (WEA NOG) | 19:5 14 07:16 (WEA_N21) | 18:40 |16:37 | 16:04
06:18 (WEA 02/BO33) | 06:3 07:06 (WEA_N21) | 07:25 | 07:20 | 08:08
2 24 06:51 (WEA NOB) | 19'48 7 07:13 (WEA_N21) | 18:38 | 16:35 | 16:04
06:17 (WEA 02/BO33) | 06:3 | 07:27 | 07:22 | 08:09
27 06:52 (WEA N0E) | 19:4 | 18:36 | 16:34 | 16:03
06:18 (WEA 02/BO33) | 06:3 | 07:29 107:24 | 08:10
27 06:53 (WEA NO8) | 19: 43 | 18:33 | 16:32 | 16:03
06:18 (WEA Q2/BQ33) | 06:4 107:30 | 07:25 | 08:11
25 06:52 (WEA NOB) | 19:4 | 18:31 11631 | 16:03
06:20 (WEA 02/BQ33) | 06: 42 |07:32 | 07:27 | 08:12
23 06:53 (WEA NOG) | 19: 38 | 18:29 11620 | 16:03
06:37 (WEA NOB) | 06:4 | 07:34 107:29  |08:13
15 06:52 (WEA NOG) | 19:3f | 18:27 | 16:27 | 16:03
06:37 (WEA NOE) | 08:4 107:36 | 07:31 | 08:14
3 15 06:52 (WEA NOB) | 19:3 | 18:25 11626 | 16:03
06:37 (WEA NOE) | 06:4 07:13 (WEA BO46) | 07:37 | 07:32 | 08:15
7 14 06:51 (WEA NO6) | 19:3. 3 07:16 (WEA BO46) | 18:22 | 16:25 | 16:03
06:38 (WEA NOB) | 06:4 07:14 (WEA BO46) | 07:39 107:3¢ | 08:16
9 13 06:51 (WEA NOB) | 19:2 2 07:16 (WEA BO46) | 18:20 | 16:23 | 16:03
06:38 (WEA NOE) | 06:5 107:41 | 07:36 | 08:17
11 11 06:49 (WEA NQB) | 19:2 |18:18 | 16:22 | 16:03
06:40 (WEA NOE) | 06:5 | 07:43 | 07:38 | 08:17
12 7 06:47 (WEA NO8) | 19:2 118:18 | 16:20 | 16:03
| 05:54 | 07:44 |07:39 | 08:18
13 |18:22 | 18:14 | 16:19 | 16:04
| 06:55 | 07:46 | 07:41 | 08:19
13 | 19:20 | 18:12 116:18 | 16:04
| 06:57 | 07:48 | 07:43 | 08:19
14 | 19:17 | 18:10 |16:17 | 16:05
| 06:59 | 07:50 107:44 | 08:20
14 | 19:15 | 18:07 |16:16 | 16:05
| 07:00 107:51 | 07:46 | 08:20
15 | 19-13 | 18:05 11614 | 16:06
07:08 (WEA_N21) | 07:0. | 07:53 | 07:48 | 08:21
15 10 07:18 (WEA_N21) | 19:1 | 18:03 | 16:13 | 16:06
07:06 (WEA_N21) | 07:0 | 06:55 | 07:49 | 08:21
15 06:22 (WEA NO5) | 20:19 15 07:21 (WEA_N21) | 15: OE | 17:01 | 16:12 | 16:07
06:07 (WEA NOS) | 08:15 07:03 (WEA_N21) | 07: 05 | 08:57 107:51 | 08:22
14 06:21 (WEANOS) | 20:17 18 07:21 (WEA_N21) | 18:0 | 16:59 |16:11 | 16:07
06:08 (WEA NO5) | 06:16 07:03 (WEA_N21) | 07: 07 | 06:58 | 07:52 | 08:22
13 20 07:23 (WEA N21) | 19 03 | 16:57 |16:11 | 16:08
07:01 (WEA_N21) | 07:0 | 07:00 |07:54 | 08:22
12 22 07:23 (WEA_N21) | 19:0 | 16:55 11610 | 16:09
07:01 (WEA_N21) | 07: 1 107:02 | 07:56 | 08:22
10 0619 (WEANOS) | 2010 22 07:23 (WEA_N21) | 18:5 | 16:53 11609 | 16:10
06:11 (WEA NOS) | 06:21 07:00 (WEA_N21) | 07:1. | 07:04 | 07:57 | 08:22
7 24 07:24 (\WEA_N21) | 18:5¢ | 16:52 | 16:08 | 16:11
06:59 (WEA_N21) | | 07:06 | | 08:22
06:15 (WEA NOS) | 20:06 24 07:23 (WEA_N21) | | 16:50 | | 16:12
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 244

astr.max.mogl.Beschattung | 262 I 423 | 153 | | |

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

Tag im Monat Scnnenaufgang  (SS:MM)

Sonnenuntergang (55:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

osor20210857/2  WINdPRO ‘

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt: Lizenzierter Anwender:

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 02 - 10 02 Altenweddinger Weg 16, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar |Marz 1April | Mai 13uni
1108t 1 | 07:02 | 06:51 | 05:47 06:26 (WEA NO6) | 05:01 05:57 (WEA NOS)
|1 | | 17:52 | 19:47 |20:38 16 06:42 (WEA NOB) | 2 10 06:07 (WEA NOS)
210 1 | 07:00 | 06:43 | 05:45 06:26 (WEA ND6) | 0 05:57 (WEA NOS)
11 1 | 17:54 | 19:48 2039 16 06:42 (WEA NO6) | 2 9 06:06 {WEA NOS)
30 | | 06:58 | 06:47 | 05:43 06:08 (WEA 02/8033) | 0 05:58 (WEA NOS)
11 1 | 17:56 | 19:50 2041 21 06:42 (WEA NDB) | 2 7 06:05 (WEA NO5)
4]0 | | 06:56 | 06:45 | 05:41 06:07 (WEA 02/B033) | & 06:00 (WEA NOS)
| 16: | | 17:58 | 19:52 |20:43 24 06:42 (WEA NDG) | 2 4 06:04 (WEA NOS)
5108: | | 06:53 | 06:42 07:09 (WEA_N21) | 05:39 06:05 (WEA 02/B033) | 04:
| 16: 1 | 18:00 | 19:53 8 0 |20:44 26 06:41 (WEA NO6) | 21:
610 | | 06:51 | 06:40 0 | 05:37 06:04 (WEA 02/B033) | &
| 16: | | 18:01 |19:55 14 O | 20146 26 06:40 (WEA NOS) | 21:29
7108t 1 | 06:49 | 06:38 g | 05:35 06:03 (WEA 02/B033) | 04:57
| 16 1 | 18:03 | 19:57 1B 0 | 20:47 25 06:39 (WEA NOB) | 21:30
8 108: 1 | 06:47 | 06:35 g | 05:34 06:03 (WEA 02/B033) | 04:56
| 18 1 | 18:05 |19:59 20 O | 20149 23 06:38 (WEA NO6) | 21:30
9 08: | | 06ra4 | 06:33 07:01 (WEA_N21) | 05:32 06:03 (WEA 02/B033) | 04:56
| 16 1 | 18:07 120:00 22 O7:23(WEA N21) | 20:51 19 06:35 (WEA ND®) | 21:31
10| 08: 1 | 06:42 07:05 (WEA 10/B047) | 06:31 07:00 (WEA_N21) | 05:30 06:04 (WEA 02/BO33) | 04:55
| 16: | |18:09 2 07:07 (WEA 10/BO47) | 20:02 23 |20:52 13 06:17 (WEA 02/B033) | 21:32
11 08: 1 | 06:40 07:03 (WEA 10/B047) | 06:29 | 05:28 06:04 (WEA 02/BO33) | 04:55
| 16: | |18:10 2 07:05 (WEA 10/BO47) | 20:04 23 |20:54 12 06:16 (WEA 02/BO33) | 21:33
12| 08: | | 06:38 | 06:26 | 05:27 06:05 (WEA 02/B033) | 04: 05:33 (WEA ROL)
| 16: | | 18:12 |20:05 25 Q7 | 20:56 11 06:16 (WEA 02/BO33) | 21:34 3 05:36 (WEARO1L)
13| 08: 1 | 06:35 | 06:24 06:58 (WEA_N21) | 05:25 06:05 (WEA 02/BO33) | 04:54 05:32 (WEA ROL)
| 16 | | 18:14 | 20:07 24 07:22 (WEA_N21) | 20:57 9 0614 (WEA02/BO33) | 21:34 4 05:36 (WEAROL)
14 08: 1 | 06:33 | 06:22 | 05:24 06:07 (WEA 02/B033) | 04:54 05:32 (WEA ROL)
| 18 1 | 18:16 |20:09 24 | 20:59 7 0614 (WEA 02/BO33) | 21:35 5 05:37 (WEA ROL)
15 | 08: | | 06:31 | 06:20 | 05:22 | 04:54 05:31 (WEA ROL)
11 1 | 18:17 | 20:0 24 | 21:00 |2 7 05:38 (WEA ROL)
16| 0 1 | 06:28 | 06:18 | 05:21 05:58 (WEA NOS) | 0 05:31 (WEA ROL)
|1 | | 18:19 | 20012 22 | 21:02 6 06:04 (WEA NOS) | 2 8 05:39 (WEA ROL)
1710 1 | 06:26 | 06:15 | 05:18 05:55 (WEA NOS) | 0 05:31 (WEA ROL)
11 1 | 18:21 |20:14 21 |21:03 10 06:05 (WEA NOS) | 2 & 0539 (WEA ROL)
180 | | 06:24 | 06:13 | 05:18 05:55 (WEA NOS) | 0 05:31 (WEA ROL)
11 1 | 18:23 | 20:16 19 |21:05 11 06:06 (WEA NOS) | 2 8 05:39 (WEA ROL)
19| 0 | | 06:22 | 06:11 | 05:16 05:54 (WEA NOS) | 0 05:31 (WEA RO1)
11 | | 18:24 |20:7 16 |21:06 13 06:07 (WEA NOS) | 2 9 05140 (WEARQL)
2010 | | 06:19 | 06:03 | 05:15 05:54 (WEA NOS) | 0 05:31 (WEA RQ1)
11 1 | 18:26 j20:19 12 |21:08 14 06:08 (WEA NO5) | 2 9 0540 (WEARQL)
2100 | | 06:17 | 06:07 | 05:13 05:53 (WEA NOS) | 0 05:32 (WEA RQL)
|1 | | 18:28 | 20:21 5 |21:09 14 06:07 (WEA NOS) | 2 9 0541 (WEAROL)
2210 1 | 06:15 | 06:05 | 05:12 05:53 (WEA NO5) | 0 05:32 (WEA ROL)
| 1 I | 18:29 | 20:22 |21:11 15 06:08 (WEA NOS) | 2 9 05:41 (WEAROL)
23 | 08 1 | 06:12 | 06:03 | 05:11 05:53 (WEA NOS) | 04: 05:32 (WEA ROL)
| 16: I | 18:31 | 20:24 |21:12 15 06:08 (WEA NOS) | 21:38 9 0541 (WEA RO1)
24 | 08t | | 06:10 | 06:01 | 05:10 05:53 (WEA NOS) | 04:55 05:32 (WEA ROL)
116: 1 | 18:33 | 20:26 |21:13 15 06:08 (WEA NOS) | 21:38 8 05:40 (WEA ROL)
25| 08t 1 | 06:08 | 05:59 | 05:08 05:53 (WEA NOS) | 04:55 05:33 (WEA RQ1L)
| 16: | | 18:35 | 20:27 |21:15 15 06:08 (WEA NOS) | 21:38 8 0541 (WEAROL)
26 | 08t | | 06:05 | 05:56 | 0507 05:54 (WEA NOS) | 04:56 05:33 (WEA RQL)
| 16: 1 | 18:36 | 20:29 |21:6 14 06:08 (WEA NOS) | 21:38 8 0541 (WEAROL)
27 | 08: | | 06:03 06:26 (WEA BO46) | 05:54 06:30 (WEA NOB) | 05:06 05:54 (WEA NOS) | 04:56 05:34 (WEA ROL)
| 18 | |18:38 1 06:27 (WEA BO46) | 20:31 9 06:39 (WEANDE) | 21:17 14 06:08 (WEA NOS) | 21:38 7 0541 (WEAROL)
28 | 08: 1 | 06:01 06:23 (WEA BOA6) | 05:52 06:29 (WEA NO6) | 05:05 05:54 (WEA NOS) | 04:56 05:35 (WEA RO1)
| 16: | | 1840 3 06:26 (WEABO46) | 20:32 12 06:41(WEANDG) | 21118 14 06:08 (WEA NOS) | 21: 5 05:41 (WEA ROL)
29 | 08: 1 | 06:58 07:21 (WEA BO46) | 05:50 06:28 (WEA NDS) | 05:04 05:54 (WEA NOS) | 04:57 05:36 (WEA ROL)
| 16 1 1941 3 07:24 (WEABO46) | 20:3¢ 14 06:42 (WEANOB) | 21:20 14 06:08 (WEA NOS) | 21:38 5 0541 (WEA ROL)
3007 | | 06:56 | 05:48 06:27 (WEA NOG) | 05:03 05:55 (WEA NOS) | 04:58 05:36 (WEA ROL)
| 16: 1 | 19:43 | 20:36 15 06:42 (WEANOS) | 21:21 12 06:07 (WEANOS) | 21:33 4 05:40 (WEAROL)
3107 | | 06:54 | | 05:02 05:56 (WEA NOS) |
11659 | | 19:45 | |22 12 06:08 (WEA NOS) |
Sonnenscheinstunden | 259 | 277 | 367 | 416 | 485 |
asir.max.mogl.Beschattung | I | 11 | 370 | 456 | 164
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Scnnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Sonnenuntergang (55:MM) Minuten mit Schatten Zeitpunkt (55:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 05.03.202108:57/3  WI ndPRO ‘
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Schattenwurfberechnung



Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 02 - 10 02 Altenweddinger Weg 16, Borne

Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

| Jul |August | September | Oktober | Novembel Dezember
| 05:35 06:15 (WEA 02/BO33) | 06:2 06:58 (WEA_N21) | 07:14 107:07 | 07:58
|21:06 12 06:27 (WEA 02/BO33) \20 24 07:22 (WEA_N21) | 18:54 | 1648 | 16:07
| 05:36 06:14 (WEA 02/BO33) | 06:2! 06:58 (WEA_N21) | 07:15 07:41 (WEA 10/B047) | 07:09 | 08:00
|21:04 13 0627 (WEA 02/BO33) | 20:0 23 07:21 (WEA_N21) | 18:52 07:42 (WEA 10/BO47) | 16:46 | 16:07
| 05:38 16:13 (WEA 02/B033) | 06:2! 06:59 (WEA_N21) | 07:17 07:42 (WEA 10/BO47) | 07:11 | 08:01
| 21:02 13 06:26 (WEA 02/BO33) | 19:5 22 07:21 (WEA_N21) | 18:49 07:44 (WEA 10/BO47) | 16:44 | 16:06
| 0%:39 06:13 (WEA 02/B033) | 06:2 06:59 (WEA_N21) | 07:19 07:44 (WEA 10/8047} | 07:13 | 08:03
| 21:00 21 06:47 (WEA N0G) | 19:5 20 07:19 (WEA_N21) | 18:47 07:45 (WEA 10/BO47) | 16:42 | 16:05
| 05:41 06:13 (WEA 02/BO33) | 06:3 07:00 (WEA_N21) | 07:20 | 07:15 | 08:04
| 2059 23 06:48 (WEA NOG) | 19:5 18 07:18 (WEA_N21) | 18:45 11641 | 16:05
| 05:42 06:14 (WEA 02/BO33) | 06:3 07:01 (WEA_N21) | 07:22 |07:16 | 08:05
|20:57 26 06:50 (WEA NOG) | 19:5 14 07:15 (WEA_N21) | 18:42 11639 | 16:04
| 05:44 06:14 (WEA 02/BO33) | 06:3 07:04 (WEA_N21) | 07:24 107:18 | 08:07
\20'55 26 06:50 (WEA NOG) | 19:5 8 07:12 (WEA_N21) | 18:40 11637 | 16:04
06:08 (WEA NQS) | 05:4 06:15 (WEA 02/BO33) | 06:3! 107:25 | 07:20 | 08:08
1 06:00 (WEA NOS) | 20:5 25 06:51 {WEA NO6) | 19:4! | 18:38 116:35 | 16:04
06:06 (WEA NO5) | 05:4 06:16 (WEA 02/B033) | 06:31 | 07:27 | 07:22 | 0B:09
6 06:12 (WEA NQS) | 20:5 23 6:51 (WEA NOB) | 19:4. | 18:36 | 16:34 | 16:03
06:05 (WEA NOS) | 05:4 06:35 (WEA NOG) | 06:3 | 07:29 107:24 | 08:10
8 06:13 (WEA NOS) | 20: 50 16 06:51 (WEA N0B) | 19:4 | 18:33 | 16:32 | 16:03
06:04 (WEA NOS) | 05:5! 06:34 (WEA NOB) | 06:4 | 07:20 107:25 | 0811
10 06:14 (WEA NOS) | 20:4 16 06:50 (WEA NOG) | 19:4 | 18:31 116:31 | 16:03
06:04 (WEA NOS) | 05: 52 06:35 (WEA NOB) | 06:4 | 07:32 | 07:27 | 08:12
11 06:15 (WEA NOS) | 20: 6 16 06:51 [WEA NOG) | 19:3! | 18:29 116:29 | 16:03
06:04 (WEA NOS) | 05:5 06:35 (WEA NO6) | 06:4 | 07:34 10729  |08:13
11 06:15 (WEA NQS) | 20:4: 14 06:49 (WEA NOB) | 19:3f | 18:27 | 16:27 | 16:03
06:03 (WEA NOS) | 05:5 06:36 (WEA NOS) | 06:4 07:12 (WEA BO4) | 07:36 107:31 | 08:14
13 06:16 (WEA NOS) | 20:4 13 06:49 (WEA NOB) | 19:3 2 07:14 (WEA BO46) | 18:25 11626 | 16:03
06:03 (WEA NOS) | 05:5 06:36 (WEA NOB) | 06:4 07:13 (WEA BO4B) | 07:37 | 07:32 | 08:15
13 06:16 (WEA NOS) | 20:4 11 06:47 (WEA NOB) | 19: 31 3 07:16 (WEA BO4E) | 18:22 | 16:25 | 16:03
06:03 (WEA NOS) | 05:5 16:38 (WEA NOB) | 06:4 07:14 (WEA BO46) | 07:39 10734 | 08:16
15 06:18 (WEA NOS) | 20:3 8 06:46 (WEA NOG) | 19: 9 1 07:15 (WEA BO46) | 18:20 | 16:23 | 16:03
06:03 (WEA NOS) | 06:0 | 06:51 | 07:41 | 07:36 | 08:17
15 06:18 (WEA NQS) | 20:3 119:27 |18:18 | 16:22 | 16:03
06:03 (WEA NO5) | 06:0 | 06:52 | 07:43 | 07:38 | 08:17
15 06:18 (WEA NQS) | 20:3 |19:24 |18:16 | 16:20 | 18:03
06:03 (WEA NO5) | 06:0 | 06:54 | 07:44 | 07:39 | 08:18
15 06:18 (WEA NO5) | 20:3 | 19:22 | 18:14 | 16:19 | 16:04
06:03 (WEA NQS) | 06:0 | 06:55 | 07:46 | 07:41 | 08:19
15 06:18 (WEA NO5) | 20:. 30 | 19:20 | 18:12 | 16:18 | 16:04
06:03 (\WEA NOS) | 06:07 | 06:57 | 07:48 | 07:43 | 08:19
16 06:19 (WEA NOS) | 20:28 | 19:17 | 18:10 116:17 | 16:05
06:03 (WEA NOS) | 06:08 07:09 (WEA_N21) | 06:5 | 07:50 107:44 | 08:20
15 06:18 (WEA NOS) | 20:25 7 07:16 (WEA_N21) | 19:1. | 18:07 | 16:16 | 16:05
06:04 (WEA NOS) | 06:10 07:06 (WEA_N21) | 07:0! |1 07:51 | 07:46 | 08:20
14 06:18 (WEA NOS) | 20:23 13 07:19 (WEA_N21) | 19:1. | 18:05 | 16:14 | 16:08
06:05 (WEA NOS) | 06:11 07:04 (WEA_N21) | 07: 02 | 07:53 | 07:48 | 0B:21
13 06:18 (WEA NQS) | 20:21 16 07:20 (WEA_N21) | 19:1 | 18:03 116:13 | 16:06
06:05 (WEA NQS) | 06:13 07:03 (WEA_N21) | 07:0 | 06:55 | 07:49 | 08:21
12 06:17 (WEA NOS) | 20:19 19 07:22 (WEA_N21) | 19:0: | 17:01 | 16:12 | 16:07
06:06 (WEA NOS) | 06:15 07:01 (WEA_N21) | 07:0 | 06:57 | 07:51 | 08:22
10 06:16 (WEA NOS) | 20:17 21 07:22 (WEA_N21) | 19:0 | 16:59 116:11 | 16:07
06:07 (WEA NOS) | 06:16 07:00 (WEA_N21) | 07:0: | 06:58 | 07:52 | 08:22
9 06:16 (WEA NOS) | 20:15 23 07:23 (WEA_N21) | 19:0 | 16:57 | 16:10 | 16:08
06:09 (WEA NOS) | 06:18 06:59 (WEA_MN21) | 07:0 | 07:00 107:54 | 08:22
4 06:13 (WEA NOS) | 20:12 24 07:23 {WEA_N21) | 19:0 | 16:55 116:10 | 16:09
06:18 (WEA 02/B033) | 06:20 06:59 (WEA_N21) | 07:1 | 07:02 | 07:56 | 08:22
4 0B:22 (WEAQ2/BO33) | 20:10 24 07:23 (WEA_N21) | 18:5 | 16:53 11609 | 16:10
06:17 (WEA 02/B0O33) | 06:21 06:59 (WEA_N21) | 07:1. | 07:04 | 07:57 | 08:22
&  06:25 (WEA 02/B033) | 20:08 24 07:23 (WEA_N21) | 18: 56 | 16:52 | 16:08 | 16:11
06:15 (WEA 02/B033) | 06:23 06:58 (WEA_N21) | | 07:06 | | 08:22
10 06:25 (WEA 02/B033) | 20:06 24 07:22 (WEA_N21) | | 16:50 | | 16:12
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 2
astr.max.mogl.Beschattung | 263 | 471 | 135 | | |

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

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

Tag im Monat Scnnenaufgang  (SS:MM)

Sonnenuntergang (55:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

oson20210857/4  WINdPRO ‘
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Projekt: Lizenzierter Anwender:

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 03 - 10 03 Altenweddinger Weg, Borne (Grenze WA)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

1Januar  |Februar | Marz | April 1Juni

110822 | 07:56 07.02 07:26 (WEA N20) | 06:51 07:14 (WEA BO46) 06:21 (WEA R03) | 05:01 05:37 (WEA 02/BO33)
16:13 17:01 17:52 15 07:41 (WEA N20) | 19:47 1 07:15 (WEA BO46) 12 08:33 (WEA RO3) | 21:23 15 05:52 (WEA 02/BO33)
20830 | 074 07:00 07:23 (WEA N20) | 08:49 07:12 (WEA BO4E) 08:21 (WEA RO3) | 05:00 0577 (WEA 02/BO33)
17:03 1754 18 U7l (WEANZO) | 19:48 3 O7:15 (WEA BO46) 12 U533 (WEARO3) | 21:25 15 05:52 (WEA 02/BO33)
3 07:52 0658 07:23 (WEA N20) | 06:47 0700 (WEA BO46) (WEA RO3) | 05:00 05:37 (WEA 02/BO33)
17:04 175 18 0741 (WEAN20) | 19:50 4 07:13 (WEA BO46) u (WEARO3) | 21:26 15 0552 (WEA 02/BO33)
4 07:51 0656 07:23 (WEA N20) | 06:35 07.09 (WEA BO6) 06:22 (WEA R03) | 04:59 05:38 (WEA 02/B033)
17:06 17:58 18 07:41 (WEA N20) | 19:52 2 07:11 (WEA BO4G) 10 (WEARO3) | 21:27 14 05:52 (WEA 02/BO33)
5 07:49 06:53 07:23 (WEA N2O) | 08:42 0 (WEA RO3) | 04:58 05:38 (WEA 02/BO33)
17:08 18:00 18 07:41 (WEA N0} | 19:53 7 06:30 (WEARO3) [21:28 14 0552 (WEA 02/BO33)
[ 07:47 0651 07:22 (WEA N20) | 06:40 0458 05:39 (WEA NO5)
17:10 1801 18 07:40 (WEA N20) | 19:55 21:29 13 0552 (WEA 02/B033)
7| 08:21 07:46 06:49 07:23 (WEA N20) | 06:38 0457 05:38 (WEA NO5)
16:20 17:12 1803 16 07:39 (WEA N20) | 19:57 2130 M 0552 (WEA 02/BO33)
B8 | 08:71 07:44 06:47 07:24 (WEA N20) | 08:35 04:56 05:38 (WEA NOS)
17:14 18:05 14 07:38 (WEA N20) | 19:58 2130 14 05:52 (WEA 02/BO33)
07:42 0644 07:26 (WEA N20) | 06:33 06:12 [WEA NOB) | 04:56 05:37 (WEA NOS)
17:16 1807 8 07:34 (WEA N20) | 20:00 5 06:17 (WEA NDG) | 21:31 15 05:52 (WEA 02/BO33)
07:40 06:42 06:31 06:10 (WEA NOG) | 04:55 05:38 (WEA NDS)
17118 18:09 20:02 10 06:20 (WEA NOG) | 21:32 14 05:52 (WEA 02/B033)
7:39 06:90 06:29 06:03 (WEA NOB) | 04:55 05:38 (WEA NUS)
17:18 18:10 20:04 12 06:21 (WEANOS) | 21:33 14 05152 (WEA 02/BO33)
07:37 06:38 06:26 06:55 (WEA_N21) 05:08 (WEA NOB) | 04:55 05:38 (WEA NO5)
17:21 18:12 20:05 7 07:02 (WEA_N21) 14 05:22 (WEA NOG) | 21:34 14 05:52 (WEA NOS)
07:35 06:35 06:24 08:51 (WEA_N21) 06:07 (WEA NOG) | 04:54 05:37 (WEA NOSY
17:23 18:14 20:07 14 07:05 (WEA_N21) 15 06:22 (WEANOG) | 21:34 15 (5:52 (WEA 02/BO33)
07:33 06:33 06:56 (WEA 10/B047) | 06:22 06:49 (WEA_N21) 0607 (WEA NOB) | 04:54 05:38 (WEA NUS)
17:25 1816 2 06:58 (WEA 10/BO47) | 20:09 18 07:07 (WEA_N21) 16 06:23 (WEANOB) | 21:35 14 05:52 (WEA NUS)
07:31 06:3L 06:53 (WEA 10/BO47) | 06:20 06:48 (WEA_N21) 06:06 (WEA NOB) | 04:54 05:38 (WEA NOS)
17:27 1817 4 0557 (WEA LO/BO47) | 20010 20 07:08 (WEA_N21) 17 06:23 (WEA NOB) | 21:35 14 05:52 (WEA NOS)
07:29 06:28 06:52 {WEA 10/BO47) | 06:18 05:47 (WEA_N21) 06:06 (WEA NOG) | 04:54 05:38 (WEA NOS)
17:29 18:19 2 06:59 (WEA 10/BO47) | 20012 22 07:09 (WEA_N21) 17 06:23 (WEA NOB) | 21:36 14 05:52 (WEA NOS)
07:27 0626 06115 06146 (WEA_N21) 06:05 [WEA NOG) | 04:54 05:38 (WEA NO5)
17:31 18:21 2014 24 07:10 (WEA_N21) 18 06:23 (WEA NOG) | 21:36 15 05:53 (WEA NOS)
07:25 0624 08:13 06:49 (WEA_N21) 06106 (WEA NOB) | 04:54 05:38 (WEA NOS)
17:32 18:23 2016 25 07:09 (WEA_N21) 17 06:23 (WEA NOB) | 21:37 15 05:53 (WEA NOS)
07:23 06:21 06111 06:44 (WEA_H21) 06:06 [WEA NOB) | 04:54 U5:38 (WEA ND5)
17:34 18:24 2017 25 07:09 (WEA_N21) 17 06:23 (WEA NOG) | 21:37 15 05:53 (WEA NO5)
07:21 | 06:19 | 06:09 06:43 (WEA_N21) 0507 [WEA NOG) | 04:54 05:38 (WEA NO5)
16:40 17:36 18:26 2019 26 07:09 (WEA_N21) 16 06:23 (WEANOG) | 21:37 15 05:53 (WEA NDS)
21]08:10 | 07:18 06:17 06:07 06:43 (WEA_N21) 06:06 (WEA NOG) | 0%:54 05:39 (WEA NOS)
16:11 17:38 18:28 201 2% 07:09 (WEA_N21) 16 06:22 (WEA NOB) | 21:38 15 05:54 (WEA NOS)
2 0r:17 06:15 06:05 06:43 (WEA_N21) 06:07 [WEA NOS) | 04:54 05:39 (WEA NOS)
17:40 18:29 022 26 07:09 (WEA_N21) 15 06:22 (WEA NOG) | 21:38 15 05:54 (WEA NO5)
bzl 07:15 06:12 06:03 06:43 (WEA_N21) 05:40 (WEA 02/B033) | 04:54 05:39 (WEA ND5)
17:42 18:31 20:24 25 07:08 (WEA_N21) n 06:22 (WEA NOG) | 21:38 15 05:54 (WEA NOS)
24 07:13 06:10 08:01 06:43 (WEA_N21) 05:39 (WER 02/B033) | 04:55 05:39 (WEA NOS)
17:43 18:33 20076 24 07:07 (WEA_NZ1) Fal 06:21 (WEA NOG) | 21:38 15 05:54 (WEA NOS)
» r:11 06:08 05159 05:44 (WEA_N21) 05:38 (WEA 02/B033) | 04:55 05:40 (WEA NUS)
17:45 18:35 20:27 23 07:07 (WEA_N21) 2 06:20 [WEA NOB) | 21:38 15 05:55 (WEA NOS)
% 07:09 07:32 (WEA N20) | 06:05 05:56 06:26 (WEA RD3) 05:38 (WEA 02/B033) | 0456 05:40 (WEA ND5)
147 3 07:3 (WEAN2O) | 18:36 20:29 24 07:05 (WEA_N21) n 06:10 (WEA NOG) | 21:38 15 05:55 (WEA NDS)
] 07:06 07:30 (WEA N20) | 06:03 05:54 06:23 (WEA R03) 05:37 (WEA 02/B033) | 04:56 05:41 (WEA NOS)
17:49 8 O7:38 (WEANZO) | 18:38 2031 27 07:04 (WEA_N21) 17 06:17 (WEA NOG) | 21:38 14 05:55 (WEA NUS)
b 07:04 07:28 [WEA N20) | 06:01 05152 06:22 [WEA RO3) 05:37 (WEA 02/B033) | 04:56 05:41 (WEA NOS)
17:51 13 07:40 (WEA N20) | 18:40 2032 26 07:02 (WEA_N21) 14 O5:5L(WEAD2/BO33) |21:38 14 05:55 (WEA NOS)
2 06:58 05:50 06:22 (WEA RD3) 05:37 (WEA 02/B033) | 04:57 05:42 (WEA NDS)
19491 20634 25 07:01 (WEA_N21) PRI (WEA 02/B033) | 21:28 14 05:56 (WEA 02/BO33)
30 06:56 05:49 06:21 (WEA RO3) o (WEA 02/8033) | 04:58 05:41 (WEA NOS)
19:43 2036 20 U6:58 (WEA_N21) 14 05:51 (WEAO2/BO33) |21:38 14 U5:55 (WEA NO5)

i 0654 05:37 (WEA 02/B033)

19:45 15 05:52 (WEA 02/B033]

Sonnenscheinstunden 277 367 415 409
astr.max.milgl.Beschattung 23 151 437 414 434
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang {WEA mit erstem Schatten)
Sonnenuntergang (55:MM) Minuten mit Schatten Zeitpunkt (55:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 05.03.2021 08:57 / 5 wi ndPRO ‘
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Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 03 - 10 03 Altenweddinger Weg, Borne (Grenze WA)

Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

| Jul |August | September | OKtober | Novembey Dezember
05:42 (WEA NOS) | 05:35 06:19 (WEA NOB) | 06:25 1 07:14 107:07 | 07:58
14 05:56 (WEA 02/BO33) | 21:06 13 06:32 (WEA NOG) | 20:03 | 18:54 | 16:48 | 16:07
05:43 (WEA NOS) | 05:36 06:19 (WEA NOE) | 06:26 107:15 | 07:0¢ | 08:00
14 05:57 (WEA 02/BO33) | 21:04 12 06:31 (WEA NOG) | 20:01 | 18:52 116:46 | 16:07
05:43 (WEA NOS) | 05:38 06:21 (WEA NOE) | 06:28 | 07:17 | 07:11 | 08:01
14 05:57 (WEA 02/BO33) | 21:02 8 06:29 (WEA NOS) | 19:59 | 18:49 | 16:44 | 16:06
05:43 (WEA NOS) | 05:39 | 06:29 1 07:19 08:05 (WEA N20) | 07:13 | 08&:03
14 05:57 (WEA 02/B033) | 21:00 | 18:57 | 168:47 6 08:11 (WEA N20) | 16:42 | 16:05
05:44 (WEA NOS) | 05:41 | 06:31 107:20 08:02 (WEA N20) | 07:15 | 08:04
14 05:58 (WEA 02/B033) | 20:59 | 19:54 118:45 12 08:14 (WEAM20) | 16:41 | 16:05
05:45 (\WEA NOS) | 05:42 | 06:33 | 07:22 08:00 (WEA N20) | 07:16 | 08:05
14 05:59 (WEA 02/BO33) | 20:57 I 19:52 118:42 14 08:14 (WEAN20) | 16:30 | 16:04
05:45 (WEA 02/BO33) | 05:44 06:24 (WEA RO3) | 06:3 1 07:24 07:59 (WEA N20) | 07:18 | 08:07
14 05:59 (WEA 02/BO33) | 20:55 3 06:37 (WEA R03) | 19:5 1 18:40 16 08:15 (WEA N20) | 16:37 | 16:04
05:44 (WEA 02/BO33) | 05:46 06:32 (WEA RO2) | 06:36 07:04 (WEA BO46) | 07:2. 07:58 (WEA N20) | 07:20 | 08:08
15 05:59 (WEA 02/B033) | 20:53 8 06:40 (WEA RO3) | 15-4 2 07:06 (WEA BO46) | 18:3 18 08:16 (WEA M20) | 16:35 | 16:04
05:44 (WEA 02/BO33) | 05:47 06:30 (WEA RO3) | 06:3 07:03 (WEA BO46) | 07: 2 07:57 (WEA M20) | 07:22 | 03:09
15 05:59 (WEA 02/B0O33) | 20:51 11 06:41 (WEARQ3) | 19:4 4 07:07 (WEA BO46) | 18:3¢ 18  08:15 (WEA N20) | 16:34 | 16:03
05:45 (WEA 02/B033) | 05:49 06:30 (WEA RO3) | 06:3 07:05 (WEA BO46) | 07:2 07:57 (WEA N20) | 07:24 | 08:10
14 05:59 (WEA 02/B033) | 20:50 12 06:42 (WEARO3) | 19: 43 3 07:08 (WEA BO46) | 18:3. 18 08:15 (WEA N20) | 16:32 | 16:03
05:45 (WEA 2/B033) | 05:50 06:29 (WEA RO3) | 06:4 07:05 (WEA BO46) | 07:3 07:57 (WEA N20) | 07:25 | 08:11
14 05:59 (WEA 02/B033) | 20:48 12 06:41 (WEA RO3) | 19:4 1 07:07 (WEA BO46) | 18: 31 18 0B:15 (WEA M20) | 16:31 | 16:03
05:45 (WEA 02/B033) | 05:52 06:29 (WEA RO3) | 06:; 42 | 07:32 07:58 (WEA N20) | 07:27 | 08:12
14 05:50 (WEA 02/BO33) | 20:46 13 06:42 (WEA RO3) | 19: 38 118:20 16 08:14 (WEA N20) | 16:20 | 16:03
05:45 (WEA 02/BO33) | 05:54 06:29 (WEA RO3) | 06:4 107:34 08:00 (WEA N20) | 07:29 | 08:13
15  06:00 (WEA 02/BO33) | 20:44 21 07:07 (WEA_N21) | 19:3 | 18:27 14 08:14 (WEA N20) | 16:27 | 16:03
05:45 (WEA 02/BO33) | 05:55 06:30 (WEA ROZ) | 06:4 107:36 08:01 (WEA N20) | 07:31 | D&:14
14 05:59 (WEA 02/BO33) | 20:42 24  07:09 (WEA_N21) | 19:3 118:25 10  08:11 (WEAN20) | 16:26 | 16:03
05:45 (WEA 02/BO33) | 05:57 06:30 (WEA RO3) | 06:4 |07:37 08:03 (WEA N20) | 07:32 | 08:15
14 05:59 (WEA 02/B033) | 20:40 27 07:10 (WEA_N2L) | 19:3 | 18:22 7 08:10 (WEA N20) | 16:25 | 16:03
05:47 (WEA 02/B033) | 05:58 06:21 (WEA RO3) | 06:4 1 07:39 107:34 | 0816
13 06:00 (WEA 02/BO33) | 20:38 28 0712 (WEA_N21) | 19:2 | 18:20 | 16:23 | 16:03
05:47 (WEA 02/B033) | 06:00 06:5L (WEA_N21) | 06:5. 107:41 107:36 | 08:17
20 06:28 (WEA NOB) | 20:36 21 07:12 (WEA_N21) | 19:2 | 18:18 | 16:22 | 16:03
05:47 (WEA 02/B033) | 06:02 06:50 (WEA_N21) | 06:5: | 07:43 | 07:38 | 08:17
21 06:29 (\WEA NOB) | 20:34 23 07:13 (WEA_N21) | 19:2 | 18:16 | 16:20 | 16:03
05:48 (WEA 02/B033) | 06:03 06:50 (WEA_N21) | 06:5 | 07:44 107:39 | 0818
21 06:30 (WEA NOE) | 20:32 24 07:14 (WEA_N21) | 19:22 | 16:14 | 16:1¢ | 16:04
05:49 (WEA 02/B033) | 06:05 06:49 (WEA_N21) | 06:55 | 07:46 | 07:41 | 08:19
21 06:31 (WEA NOG) | 20:30 25 07:14 (WEA_N21) | 18:20 | 18:12 | 16:18 | 16:04
05:51 (WEA 02/B033) | 06:07 06:49 (WEA_N21) | 06:57 | 07:48 107:43 | 08:19
19 06:32 (WEA NOB) | 20:28 25  07:14 (WEA_N21) | 19:17 | 18:10 116:17 | 16:05
06:17 (WEA NOB) | 06:08 06:48 (WEA_NZ1) | 06:59 1 07:50 107:44 | 08:20
16 06:33 (WEA NOG) | 20:25 26 07:14 (WEA_N21) | 19:15 118:07 | 16:16 | 16:05
06:17 (WEA NOE) | 06:10 06:48 (WEA_N21) | 07:00 107:51 | 07:46 | 08:20
16 06:33 (WEANOG) | 20:23 26  07:14 (WEA_N21) | 19:13 | 18:05 11614 | 16:06
06:17 (WEA NOB) | 06:11 06:47 (WEA_N21) | 07:02 | 07:53 | 07:48 | 08:21
17 06:34 (WEA NQE) | 20:21 26 07:13 (WEA_N21) | 15:10 | 18:03 I 16:13 | 16:06
06:17 (WEA NQB) | 06:13 06:48 (WEA_N21) | 07:04 | 06:55 | 07:49 | 08:21
17 06:34 (WEA NOB) | 20:19 25 07:13 (WEA_N21) | 15:08 | 17:01 | 16:12 | 16:07
06:16 (WEA NOS) | 06:15 06:48 (WEA_N21) | 07:05 | 06:57 1 07:51 | 08:22
18 06:34 (WEA NOG) | 20:17 23 07:11 (WEA_N21) | 18:06 | 16:59 116:11 | 16:07
06:17 (WEA NOEB) | 06:16 06:49 (WEA_N21) | 07:07 | 06:58 | 07:52 | 08:22
17 06:34 (WEA NQS) | 20:15 22 07:11 (WEA_N21) | 19:03 1 15-57 116:10 | 16:08
06:17 (WEA NOG) | 06:18 06:49 (WEA_N21) | 07:08 07:34 (WEA 10/B047) | 07:01 107:54 | 08:22
17 06:34 (WEA NOG) | 20:12 20 07:09 (WEA_N21) | 19:01 4 07:38 (WEA 10/B047) | 16:5: | 16:10 | 16:09
06:17 (WEA NOB) | 06:20 06:50 (WEA_N21} | 07:10 07:35 (WEA 10/B047) | 07: oz 10755 0822
16 06:33 (WEANOB) | 20:10 18  07:08 (WEA_N21) | 18:55 3 07:38 (WEA 10/B047) | 16:5 116:09 | 16:10
06:17 (WEA NOE) | 06:21 06:52 (WEA_N21) | 07:12 07:37 (WEA 10/BO47) | 07:0 | 07:57 | 08:22
16 06:33 (WEA NOE) | 20:08 14 07:06 (WEA_N21) | 18:56 1 07:38 (WEA 10/B047) | 16:. 52 | 16:08 | 16:11
06:18 (WEA NOG) | 06:23 06:55 (WEA_N21) | | 07: | | 08:22
15 06:33 (WEA NOB) | 20:06 7 07:02 (WEA_N21) | | 16:50 I | 16:12
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 244

astr.max.mogl.Beschattung | 493 | 517 | 18 I 167 I I

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

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

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

Tag im Monat Scnnenaufgang  (SS:MM)

Sonnenuntergang (55:MM) Minuten mit Schatten

oson20210857/6  WINAPRO ‘

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender
Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 04 - 10 04 Altenweddinger Weg 14, Borne

Voraussetzungen fiir Berechnung des Schattenwurfs

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

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

| Januar
1]08:22
| 16:13
210822
| 16:14
3] 08:22
| 16:15
4] 08:22
| 16:16
5| 08:22
| 16:17
6] 08:21
| 16:19
710821
| 16:20
8] 08:21
| 16:21
9| 08:20
| 16:23
10 | 08:20
| 16:24
110819
| 16:25
12]08:18
| 18:27
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 0811
| 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
| 16:54
29 | 08:00
| 16:55
30| 07:59
| 16:57
31|0757
| 16:

Sonnenscheinstunden | 259
astr.max.maogl.Beschattung |

| Februar

| Marz

| April

| 06:51

| 19:47

| 06:43

| 19:48

7:21 (WEA N20) | 06:47
(WEA N20) | 19:50
(WEA N2Q} | 06:45
(WEA N20) | 19:52
(WEA N20) | 06:42
(WEA N20) | 19:53
(WEA N20) | 06:40
17 07:31 (WEA N20) | 19:55
07:13 (WEA N20} | 06:38

19 07:32 (WEA N20) | 19:57
(WEA N20) | 06:35
(WEA N20) | 19:58
(WEA N20) | 06:33
(WEA N20) | 20:00
(WEA N20) | 06:31
(WEA N2} | 20:02
(WEA N2Q} | 06:29
(WEA N20) | 20:04
(WEA N20} | 06:26
(WEA N20) | 20:05
(WEA N20) | 06:24
(WEA N20) | 20:07
(WEA N20) | 06:22
7:25 (WEA N20} | 20 03

11

14

19
19
19
17
16

13

| 20:17

06:42 (WEA 10/BO47) | 06:09

3 05:45 (WEA 10/BO47) | 20:19
06:39 (WEA 10/BO47) | 06:07

4 06143 (WEA 10/BOA7) | 20:21
06:38 (WEA 10/BO47) | 06:05

4 06:42 (WEA 10/BO47) | 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

|
|
| 48
|

21
23
24
26
27
27

26

239

06:58 (WEA BO46) | 0534
07:00 (WEA BO46) | 20:4¢
06:56 (WEA BO46) | 05:32
07:00 (WEA BO46) | 20:51
06:54 (WEA BO46) | 05:30
06:59 (WEA BO48) | 20:52
06:54 (WEA BO48) | 05:28
06:57 (WEA BO46) | 20:54

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)
0651 (WEA_N21) | 21012
06:30 (WEA_N21) | 05:10
06:51 (WEA_N21) | 21:13
06:29 (WEA_N21) | 05:08
05:52 (WEA_N21) | 21:15
06:28 (WEA_N21) | 05:07
06:52 (WEA_N21) | 2116
06:27 (WEA_N21) | 05:06
06:53 (WEA_N21) | 21:17
06:26 (WEA_N21) | 05:05
06:53 (WEA_N21) | 21:19
06:27 (WEA_N21) | 05:04
06:54 (WEA_N21) | 21:20
06:27 (WEA_N21) | 05:03
06:53 (WEA_N21) | 21 21
| 0

\1
\435
|

| Juni

06:26 (WEA_N21) | 05:01
27 06:53 (WEANR1) | 21:23
06:26 (WEA_N21) | 05:00
26 06:52 (WEAN21) | 21:25
06:26 (WEA_N21) | 05:00
26 DB:52 (WEAN21) | 21:26
06:27 (WEA_N21) | 04:59
25 0652 (WEA_N2L) | 21:27
06:10 (WEA R03) | 04:58
27 0651 (WEA N21) | 21:28
06:08 (WEA RD3) | 04:58
30 06:50 (WEA_N21) | 21:29
06:06 (WEA RO3) | 04:57
31 06148 (WEA_N21) | 21:30
06:06 (WEA R03) | 04:56
30 0648 (WEA_N21) | 21:30
06:05 (WEA R03) | 04:56
28 06:46 (WEA_N21) | 21:31
06:06 (WEA RO3) | 04:55
23 06:44 (WEA N21) | 21:32
06:05 (WEA RD3) | 04:55
16 06:40 (WEA_N21) | 21:33
06:06 (WEA R03) | 04:55
12 0618 (WEARD3) | 21:34
06:06 (WEA RO3) | 04:54
11 0617 (WEA RO3) | 21:34
06:07 (WEA R03) | 04:54
10 0617 (WEAR03) | 21:35
06:07 (WEA RO3) | 04:54
§  06:15 (WEARD3) | 21:35
06:10 (WEA R03) | 04:54
4 06:14 (WEARD3) | 21:36

05:52 (WEA NDB) | 04:55
6  05:58 (WEANDS) | 21:38
05:50 (WEA NOG) | 04:56
9 05:59 (WEA NOB) | 21:38
05:49 (WEA NDG) | 04:56
11 06:00 (WEA NOE) | 21:38
05:48 (WEA N0} | 04:56
13 06:01 (WEA NDS) | 21:38
05:48 (WEA NOG) | 04:57
14 06:02 (WEA NOEB) | 21:38
05:47 (WEA NOB) | 04:58
15 06:02 (WEA NOE) | 21:38
05:48 (WEA NOS) |
16 06:04 (WEA NOS) |
|

418 |

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

Tag im Monat

Scnnenaufgang

(55:MM)

Sonnenuntergang (55:MM)

Zeitpunkt (55:MM) Schattenanfang

Minuten mit Schatten

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (55:MM) Schattenende

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

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

05:47 (WEA NO6)
06:04 (WEA NOG)
05:47 {WEA NO6)
06:04 (WEA NO6)
05:47 (WEA NO6)
06:04 (WEA NOS)
05:47 (WEA NO6)
06:05 (WEA NOS)
05:47 (WEA NOB)
16:04 (WEA NOS)
05148 (WEA NOS)
06:05 (WEA NO6)
05:47 (WEA NO6)
06:05 (WEA NO6)
05:48 (WEA NO6)
06:06 (WEA NOS)
05:47 (WEA NO6)
06:05 (WEA NO6)
05:48 (WEA NOS)
16:06 (WEA NOS)
05:48 (WEA NO6)
06:06 (WEA NOS)
05:49 (WEA NO6)
06:06 (WEA NOS)
05:48 (WEA NO6)
06:06 (WEA NOG)
05149 (WEA NO6)
06:06 (WEA NO6)
0549 (WEA NOS)
06:06 (WEA NO6)
05:49 (WEA NO6)
06:07 (WEA NO6)
05:50 (WEA NO6)
06:07 (WEA NOS)
05:50 (WEA NOB)
06:07 (WEA NO6)
05:50 (WEA NOS)
06:07 (WEA NO6)
05150 (WEA NOS)
06:07 (WEA NO6)
05:51 (WEA NO6)
16:06 (WEA NOS)
05:51 (WEA NO6)
06:08 (WEA NOS)
05:51 (WEA NOS)
06:08 (WEA NO6)
05:51 (WEA NO6)
06:08 (WEA NO6)
05:52 (WEA NO6)
06:09 (WEA NOS)
05:52 (WEA NO6)
16:09 (WEA NOS)
05152 (WEA NO6)
06:09 (WEA NO6)
05:52 (WEA NOS)
06:09 (WEA NO6)
05:53 (WEA NO6)
06:10 (WEA NOS)
05:52 (WEA NO6)
06:10 (WEA NO6)

oson20210857/7  WINdPRO ‘
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 04 - 10 04 Altenweddinger Weg 14, Borne

Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

| Juli
1]04:58
12137 17
20459
| 21:37 18
3] 05:00
12137 17
410500
12136 18
5 | 05:01
|21:36 18
6] 0502
12135 18
710503
12135 18
8| 05:04
|21:34 17
90505
12133 17
10| 0506
]21:33 17
11| 0507
12132 16
12| 05:08
| 21:31 16
13 | 05:09
|21:30 15
14 | 05:10
12129 15
15| 0511
| 21:28 13
16| 05:12
12127 12
1710514
12126 10
1810515
12125 8
1910516
|21:24 4
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
25105:24
|21:16
26| 05:26
| 21:15
27| 05:27
|21:13
28| 05:2¢
| 21:12 6
29| 05:30
| 21:10 9
30 05:32
12108 10
31]05:33
| 21:.07 12
Sonnenscheinstunden | 502
astr.max.maogl.Beschattung | 321

| August

05:53 (WEA NO6) | 05:35
06:10 (WEA NOB) | 21:06
05:53 (WEA NOB) | 05:36
06:11 (WEA NO6) | 21:04
05:53 (WEA NO6) | 05:38
06:10 (WEA NO6) | 21:02
05:53 (WEA NO&) | 05:39
06:11 (WEA NO6) | 21:00
05:53 (WEA NO6) | 05:41
06:11 (WEA NQ6) | 20:59
05:54 (WEA NO6) | 05:42
06:12 (WEA NOE) | 20:57
05:54 (WEA NO6) | 05:44
06:12 (WEA NO6) | 20:55
05:54 (WEA NOG) | 05:46
06:11 (WEA NOG) | 20:53
05:54 (WEA NO6) | 05:47
06:11 (WEA NOG) | 20:51
05:54 (WEA NO6) | 05:49
06:11 (WEA NOB) | 20:50
05:55 (WEA NO8) | 05:50
06:11 (WEA NO6) | 20:48
05:55 (WEA NO6) | 05:52
06:11 (WEA NO6) | 20:46
05:56 (WEA NO6) | 05:54
06:11 (WEA NOB) | 20:44
05:56 (WEA NO6) | 05:55
06:11 (WEA NOB) | 20:42
05:57 (WEB NO6) | 05:57
06:10 (WEA NO6) | 20:40
05:58 (WEA NOG) | 05:58
06:10 (WEA NOB) | 20:38
05:59 (WEA NO6) | 06:00
06:09 (WEA NO6) | 20:36
06:00 (WEA NO6) | 06:02
06:08 (WEA NOB) | 20:34
06:02 (WEA NO6) | 06:03
06:06 (WEA NOB) | 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
20017
06:16
20:15
06:18
20:12
06:20
20:10
06:21
20:08
06:23
20:08

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

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
}
06:28 (WEA R03) |
|
I

13
19
26
28
30
31
29
24
24
25
26
26
27
26
26
25
25
24
21
19
16
12

522

| September

06:16 (WEA RO3) | 06:25
06:29 (WEA RO3) |
06:16 (WEA RO3) |
06:52 (WEA_N21) |
06:15 (WEA R03) |
06:55 (WEA_N21) |
06:16 (WEA RO3) |
06:57 (WEA_N21) |
06:16 (WEA R03) |
06:58 (WEA_N21) |
06:17 (WEA RO3) |
06:59 (WEA_N21) | 19:52
06:18 (WEA RO3) | 06:34
06:59 (WEA_N21) | 19:50
06:21 (WEA R03) | 06:36
07:00 (WEA_N21) | 19:46
06:36 (WEA_N21) | 06:38
07:00 (WEA_N21) | 19:45
06:36 (WEA_N21) | 06:39
D7:01 {WEA N21) | 3
06:35 (WEA_N21) | 06:41
07:01 (WEA_N21) | 19:41
06:35 (WEA_N21) | 06:42
07:01 (WEA_N21) | 19:38
06:34 (WEA_N21) | 06:44
07:01 (WEAN21) | 19:36
06:35 (WEA_N21) | 06:46
07:01 (WEA_N21) | 19:34
06:34 (WEA_N21) | 7
07:00 (WEA_N21) | 19:31
06:35 (WEA_N21) | 06:49
07:00 {WEA_M21) | 19:29
06:34 (WEA_N21) | 06:51
06:59 (WEA_N21) | 19:27
06:35 (WEA_N21) | 06:52
06:59 (WEA N21) | 19:24
06:37 (WEA_N21) | 06:54
2
5
o
7
7
9
5
o
3
2
o
4
g
5
6
7
3
9
i
o
9
2
f

3
6
1
8
]
9
7
1
1
3

06:58 (WEA_N21) | 19:
06:37 (WEA_N21) |
06:56 (WEA_M21} |
06:39 (WEA_N21) |
06:55 (WEA_N21) |
06:40 (WEA_M21) |
06:52 (WEA_N21)

1

39

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

| Oktober

06:53 (WEA BO46) | 07:14
06:56 (WEA BO46) |
06:52 {WEA BO46) |
06:57 (WEA BO46) |
06:54 (WEA BO46) |
06:58 (WEA BO46) |
06:55 (WEA BO4E) |
06:57 (WEA BO46) |

07:25 (WEA 10/8047)
07:26 (WEA 10/8047) |
07:24 (WEA 10/8047) |
07:29 (WEA 10/3047) |
07:25 (WEA 10/B047) |
07:28 (WEA 10/B047) |
07:27 (WEA 10/8047) |
07:28 (WEA 10/8047) |

4}
1;
i)

&
7

no

07:59 (WEA N20) |
08:03 (WEA N20) |
07:55 (WEA N20)
08:06 (WEA N20) |

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

Tag im Monat Scnnenaufgang

Sonnenuntergang (55:MM)

(55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| November| Dezember

07:53 (WEA N20) | 07.07
08:08 (WEA N20) | 16:48
07:51 (WEA N20) | 07:09
08:08 (WEA N20) | 16:46
07:51 (WEA N20) | 07:11
08:00 (WEA N20) | 16:44
07:50 (WEA N20) | 07:13
08:09 (WEA N20) | 16:42
07:50 (WEA N20) | 07:15
08:09 (WEA N20) | 16:41
07:49 (WEA N20) | 07:16
08:08 (WEA N20) | 16:3%
07:49 (WEA N20) | 07:18
08:08 (WEA N20) | 16:37
07:51 (WEA N20) | 07:20
08:07 (WEA N20) | 16:35
07:52 (WEA N20) | 07.22
08:05 (WEA N20) | 16:34
07:54 (WEA N20) | 07:24
08:03 (WEA N2Q) | 16:32
07:56 (WEA N20) | 07.25
08:00 (WEA N20) | 16:31

| 07:27

| 16:29

| 07:29

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

osor20210857/8  WINdPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com
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Projekt:

WEA Borne-Mitte

SHADOW -

Kalender

Lizenzierter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 05 - 10 05 Altenweddinger Weg 4, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden
astr.max. mdgl.Beschattung |

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

Tag im Monat

|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
400822 |07:51
| 16:16 | 17:06
5108:22 | 07:49
| 16:17 | 17:08
6108:21 | 07:47
| 16:19 | 17:10
7 | 08:21 | 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
12 108:18 | 07:37
|16:27  |17:21
13| 08:18 | 07:35
|16:28 | 17:23
141 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
190812 | 07:23
|16:38 | 17:34
20 | 08: 11 | 07:21
| 16: | 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: | 17:43
25 | 08: 05 | 07:11
| 16: | 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 |
| 259 | 277
|

Scnnenaufgang  (SS:MM)
Sonnenuntergang (55:MM)

| 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
| 06:49
| 18:03
| 06:47
| 18:05
| 06:44
| 18:07

Minuten mit Schatten

10
14
17
19
20
20
20
19
19
17

13

215

| April

| 06:51

| 19:47

| 06:49

| 15:48

| 06:47

| 19:50

| 06:45

| 19:52

| 06:42

| 19:53

07:14 (WEA N20) | 06:40
07:18 (WEA N20) | 19:55
07:12 (WEA N20) | 06:38
07:22 (WEA N20) | 19:57
07:10 (WEA N20) | 06:35
07:24 (WEA N20) | 19:58
07:07 (WEA N20) | 06:33
07:24 (WEA N20) | 20:00
07:06 (WEA N20) | 06:31
07:25 (WEA N20) | 20:02
07:05 (WEA N20) | 06:29
07:25 (WEA N20) | 20:04
07:04 (WEA N20) | 06:26
07:24 (WEA N20) | 20:05
07:04 (WEA N20) | 06:24
07:24 (WEA N20) | 20:07
07:05 (WEA N20) | 06:22
07:24 (WEA N20) | 20:09
07:04 (WEA N20) | 06:20
07:23 (WEA N20) | 20:10
07:05 (WEA N20) | 06:18
07:22 (WEA N20) | 20:12
07:07 (WEA N20) | 06:15
07:20 (WEA N20) | 20:14
07:08 (WEA N20) | 06:13
07:17 (WEA N20) | 20:16
| 06:11

20:17
5:09
0:19
6:07
0:21
6:05
0:22
6:03
0:24
6:01
| 20:26

06:30 (WEA 10/B047) | 05:59
06:33 (WEA 10/BO47) | 20:27
06:28 (WEA 10/B047) | 05:56
06:33 (WEA 10/BO47) | 20:29
06:26 (WEA 10/B047) | 05:54
06:32 (WEA 10/B047) | 20:31
| 05:52

| 20:32

05:50

OMNONO NN

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

11

16

42

0:47

06:45 (WEA BO46) | 05:24
06:46 (WEA BO46) | 20:59
06:43 (WEA BO46) | 05:22
06:46 (WEA BO46) | 21:00
06:41 (WEA BO46) | 05:21
06:46 (WEA BO46) | 21:02
06:39 (WEA BO46) | 05:19
06:45 (WEA BO46) | 21:03
| 05:18
| 21:05
| 05:16
| 21:06
| 05:15
| 21:08

5:12
1:12

0.
2
0.
2
0.
2
05:08
2
0
2
0.
2

06:21 (WEA_N21) | 05:04

06:32 (WEA_N21) | 21:20

06:18 (WEA_N21) | 05:03

06:34 (WEA_N21) | 21:21
| 05:02
| 21:22
| 485
|

19
21
bx}
24
25
26
27
28
28
28
77
7
27
26
32
33
k]
33
33
31
29
26
23
16
12
10

10

691

| Juni

06:16 (WEA_N21) | 05:01
06:35 (WEA_N21) | 21:23
06:15 (WEA_N21} | 05:00
06:36 (WEA _N21) | 21:25
06:14 (WEA_N21) | 05:00
06:37 (WEA_N21) | 21:26
06:14 (WEA_N21) | 04:59
06:38 (WEA_N21) | 21:27
06:13 (WEA_N21) | 04:58
06:38 (WEA_N21) | 21:28
06:12 (WEA_N21) | 04:58
06:38 (WEA_N21} | 21:29
06:11 (WEA N21) | 04:57
06:38 (WEA_N21} | 21:30
06:11 {WEA_N21) | 04:56
06:39 (WEA_N21) | 21:30
06:11 (WEA_N21) | 04:56
06:39 (WEA_N21) | 21:31
06:11 (WEA_N21) | 04:55
06:39 (WEA_N21) | 21:32
06:11 (WEA_N21} | 04:55
06:38 (WEA_N21) | 21:33
06:12 (WEA_N21) | 04:55
06:39 (WEA_N21) | 21:33
06:11 (WEA_N21) | 04:54
06:38 (WEA_N21} | 21:34
06:12 (WEA_N21) | 04:54
06:38 (WEA_N21) | 21:35
05:54 (WEA RO3} | 04:54
06:37 (WEA_N21) | 21:35
05:53 {WEA R03) | 04:54
06:37 (WEA_N21} | 21:36
05:52 (WEA R03) | 04:54
06:36 (WEA _N21) | 21:36
05:51 (WEA R03) | 04:54
06:35 (WEA N21) | 21:37
05:51 {WEA R03) | 04:54
06:35 (WEA_N21) | 21:37
05:51 (WEA R03) | 04:54
06:34 (WEA_N21) | 21:37
05:51 (WEA RO3} | 04:54
06:32 (WEA_N21) | 21:38
05:51 (WEA RO3} | 04:54
06:31 (WEA_N21} | 21:38
05:51 (WEA R03) | 04:55
06:30 (WEA_N21) | 21:38
05:52 (WEA R03) | 04:55
06:27 (WEA_N21} | 21:38
05:52 (WEA R03) | 04:55
06:04 (WEA R03) | 21:38
05:53 (WEA R03) | 04:56
06:03 (WEA R03) | 21:38
05:53 (WEA R03) | 04:56
06:03 (WEA RO3} | 21:38
05:54 (WEA R03) | 04:56
06:02 (WEA R03) | 21:38
05:55 {(WEA R03) | 04:57
06:01 (WEA R03) | 21:38

| 04:58

| 21:38

[
|
| 499
|

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

osor20210857/9  WINdPRO ‘
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 05 - 10 05 Altenweddinger Weg 4, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

110458
| 21:37
2| 04:59
| 21:37
3| 05:00
| 21:37
4| 05:00
| 2436
5] 05:01
| 21:36
6] 05:02
| 2135
710503
| 21:35
8| 05:04
| 21:34
9 05:05
| 24:33
10| 05:06
] 21:33
11 05:07
| 21:32
12| 05:08
| 21:31
13| 05:09
| 21:30
14| 0510
| 21:29
15| 0511
| 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
| 24:20
23| 05:22
|21:19
24 | 05:23
| 21:18
25| 05:24
| 21:16
26| 05:26
| 2115
27 | 05:27
| 21:13
28| 05:29
|21:12
29| 05:30
| 21:10
30 | 05:32
| 21:09
310533
| 21,07

Sonnenscheinstunden | 502
astr.max.migl.Beschattung |

20
25
27
30
32
33

34

33
31
27
27

404

06:05 (WEA RO3)
06:08 (WEA RO3}
06 03 (WEA RO3} |

06:49 (WEA_N21) | 20. 03

06:22 (WEA_N21) | 06:23

06:49 (WEA_N21) | 20:06
| 454
|

27
28
28
28
27
27
27
26
24
23

20

343

| September

06:22 (WEA_N21) | 06:25
06:49 (WEA_N21) | 20:03
06:21 (WEA_N21) | 06:26
06:49 (WEA_NZ1) | 20:01
06:21 (WEA_N21) | 06:28
06:49 (WEA_NZ1) | 19:59
06:21 (WEA_NZ1) | 06:29
06:49 (WEA_NZL) | 19:57
06:21 (WEA_N21) | 06:31
06:48 (WEA_N21) | 19:59
06:22 (WEA_N21) | 06:33
06:49 (WEA_N21) | 19:52
06:21 (WEA_N21) | 06:34
06:48 (WEA_N21) | 19:50
06:22 (WEA_N21) | 06:36
06:48 (WEA_N21) | 19:47
06:22 (WEA_NZ1) | 06:38
06:46 (WEA_N21) | 19:45
06:23 (WEA_NZ1) | 06:39
06:46 (WEA_N21) | 13:43
06:24 (WEA_NZ1) | 08:41
06:44 (WEA_N21) | 19:41
06:25 (WEA_N21) | 06:42
05:43 (WEA_N21) | 19:38
06:26 (WEA_N21) | 06:44
06:41 (WEA_N21) | 19:36
06:29 (WEA_N21) | 06:46
06:39 (WEA_N21) | 19:34

| 06:47

119:31

| 06:49

119:29

| 06:51

|19:27

] 06:52

119:24

| 06:54

| 19:22

| 06:55

| 19:20

06:41 (WEA BO46) | 07:05
06:47 (WEA BO46) | 18:06
06143 (WEA BO46) | 07:07
06:48 (WEA BO46) | 13:03
06:44 (WEA BQ46) | 07:09
06:47 (WEA BO46) | 13:01
06:46 (WEA BO46) | 07:10
06:47 (WEA BQ46) | 18:59

o712
18:56

|
|
|
| 381
|

20

103

Lizenzierter Anwender:

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

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

1822
07:15 (WEA 10/B047) | 07:39
07:20 (WEA 10/B047) | 18:20
07:16 (WEA 10/B047) | 07:41
07:21 (WEA 10/BO47) | 18:18
07:17 (WEA 10/B047) | 07:43
07:20 (WEA 10/B047) | 18:16
07:19 (WEA 10/BO47) | 07:44
07:20 (WEA 10/B047) | 18:14

| 07:46

| 18:12

| 07:48

07:53 (WEA N20) | 06:55
07:59 (WEA N20) | 17:01
07:49 (WEA N20) | 06:57
08:01 (WEA N20) | 16:59
07:48 (WEA N20) | 06:58
08:03 (WEA N20) | 16:57
07:47 (WEA N20) | 07:00
08:04 (WEA N20) | 16:55
07:45 (WEA N20) | 07:02
08:04 (WEA N20) | 16:53
07:44 (WEA N20) | 07:04
08:04 (WEA N20) | 16:51
07:06
| 16:50
| 331

|

112

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

Tag im Monat

Scnnenaufgang
Sonnenuntergang (55:MM)

(55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| November Dezember

07:44 (WEA N20) | 07:07
08:04 (WEA N20) |
07:43 (WEA N20Y |
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) | 16:39
07:49 (WEA N20) | 07:18
07:57 (WEA N20) | 16:37

(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
16:0%
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
08:18
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
1611
08:22
1612

|
|
|
|
|
|
[
|
I
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
[
| 244
I
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender
Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 06 - IO 06 Hirtentor 15, Borne

Voraussetzungen fiir Berechnung des Schattenwurfs

Lizenzierter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

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

| Januar
1]08:22
| 16:13
210822
| 16:14
3] 08:22
| 16:15
4] 08:22
| 16:16
5| 08:22
| 16:17
6] 08:21
| 16:19
710821
| 16:20
8] 08:21
| 16:21
9| 08:20
| 16:23
10 | 08:20
| 16:24
110819
| 16:25
12]08:18
| 18:27
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 0811
| 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
| 16:54
29 | 08:00
| 16:55
30| 07:59
| 16:57
31|0757
| 16:

Sonnenscheinstunden | 259
astr.max.maogl.Beschattung |

| Februar

| Marz

2

1 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
| 19:59
| 06:33
| 20:00
| 06:31
| 20:02
| 06:29
| 20:04
| 06:26
| 20:05
06:58 (WEA 10/B047) | 06:24
07:00 (WEA 10/BO47) | 20:07
| 06:22
| 20:09
| 06:20
| 20:10
| 06:18
20012

| 20:22
| 06:03
| 20:24
| 06:01
| 20:26
| 05:59
| 20:27
| 05:57
| 20:29
| 05:54
| 20:31
| 05:52
| 20:33

07:21 (WEA BO46) | 05:50

07:22 (WEA BO46) | 20:34

07:19 (WEA BD46) | 05:49

07:21 (WEA BO4E) | 20:36
|

|
| 416
|

pal
22
23
23
23
23
22

21

330

|Mai

5:47
0:38
5:45
0:39
5:43
0:41
5:41
0:43
5:39
20:44
07:07 (WEA_N21) | 05:37
07:11 (WEA_N21) | 20:46
07:02 (WEA_N21) | 05:35
07:14 (WEA_N21) | 20:47
07:00 (WEA_N21) | 05:34
07:16 (WEA_N21) | 20:49
06:59 (WEA_N21) | 05:32
07:17 (WEA_N21) | 20:51
06:57 (WEA_N21) | 05:30
07:18 (WEA_N21) | 20:52
06:57 (WEA_N21) | 05:28
07:19 (WEA_N21) | 20:54
06:55 (WEA_N21) | 05:27
07:18 (WEA_N21) | 20:56
06:55 (WEA_N21) | 05:25
07:18 (WEA_N21) | 20:57
06:55 (WEA_N21) | 05:24
07:18 (WEA_N21) | 20:59
06:55 (WEA_N21) | 05:22
07:18 (WEA_N21) | 21:00
06:55 (WEA_N21) | 05:21
07:17 (WEA_N21) | 21:02
06:55 (WEA_N21) | 05:19
07:16 (WEA_N21) | 21:03
06:55 (WEA_N21) | 05:18
07:14 (WEA_N21) | 21:05
06:56 (WEA_N21) | 05:16
07:13 (WEA_N21) | 21:06
06:57 (WEA_N21} | 05:15
07:11 (WEA_N21) | 21:08
06:59 (WEA_N21) | 05:13
07:09 (WEA_N21) | 21:09

oNOoORONOMNO

|
|
|
|
|
|
|
|
|
06:29 (WEA NOB) |
06:35 (WEA NOG) |
06:27 (WEA NOB) |
06:37 (WEA NOB) |
06:26 (WEA NOG) |
06:38 (WEA NOB) |
06:25 (WEA NOB) |
06:39 (WEA NOB) |
|

|

|

|

15
15
19
23
24
24
22
20
12
12

10

1
12
14
14
14
14
14
14
13
13
1

1

|3uni

06:24 (WEA NOE) | 05:01
06:39 (WEA NOB) | 21:23
06:24 (WEA NOE) | 05:00
06:39 (WEA NOB) | 21:25
06:07 (WEA 02/B033) | 05:00
06:38 (WEA NOB) | 21:26
06:06 (WEA 02/BO33) | 04:59
06:39 (WEA NOE) | 21:27
06:04 (WEA 02/B033) | 04:58
06:38 (WEA NOB) | 21:28
06:03 (WEA 02/B033) | 04:58
06:37 (WEA NOB) | 21:29
06:02 (WEA 02/B033) | 04:57
06:35 (WEA NOB) | 21:30 4
06:02 (WEA 02/B033) | 04:56
06:34 (WEA NOB) | 21:30 6
06:02 (WEA 02/B033) | 04:56
(WEA 02/B033) | 21:31 7

os 11 (WEA 02/B033) | 21:34 10
| 04154
2035 11
05:57 (WEA NJS) | 04:54
06:03 (WEANOS) | 21:35 10
05:56 (WEA NOS) | 04:54
06:05 (WEANOS) | 21:36 11
05:54 (WEA NOS) | D4:54
06:05 (WEANDS) | 21336 11
05:54 (WEA NOS) | D4:54
06:06 (WEANDS) | 21:37 11
05:53 (WEA NO5) | 04:54
06:07 (WEANOS) | 21:37 11
05:53 (WEA NUS) | 04:54
06:07 (WEANOS) | 21:37 11
05:53 (WEA NOS) | 04:54
06:07 (WEA NJS) | 21:38 11
05:53 (WEA NOS) | 04:54
06:07 (WEANDS) | 21:38 11
05:53 (WEA NOS) | D4:55
06:07 (WEANDS) | 21:38 11
05:53 (WEA NOS) | 04:55
06:07 (WEANOS) | 21:38 11
05:54 (WEA NOS) | 04:55
06:07 (WEANOS) | 21:38 11
05:54 (WEA NO5) | 04:56
06:07 (WEA NOS) | 21:38 11
05:55 (WEA NO5) | 04:56
06:06 (WEANDS) | 21:38 10
05:55 (WEA NOS) | 04:56
06:06 (WEANOS) | 21:38 10
05:56 (WEA NOS) | 04:57
06:05 (WEANDS) | 21:38 10
05:56 (WEA NOS) | 04:58
06:04 (WEANDS) | 21:38 10
05:59 (WEA NOS) |
06:04 (WEA NOS) |
| 409
| 236

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

Tag im Monat

Scnnenaufgang

(55:MM)

Sonnenuntergang (55:MM)

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

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

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

05:32 (WEA ROL)
05:36 (WEA ROL)
05:32 (WEA RO1)
05:38 (WEA RO1)
05:32 (WEA ROL)
05:39 (WEA ROL)
05:31 (WEA RO1)
05:39 (WEA RO1)
05:31 (WEA ROL)
05:40 (WEA RO1)
05:31 (WEA RO1)
05:41 (WEA ROL)
05:30 (WEA ROL)
05:40 (WEA RO1)
05:30 (WEA ROL)
05:41 (WEA RO1)
05:31 (WEA ROL)
05:41 (WEA ROL)
05:31 (WEA ROL)
05:42 (WEA RO1)
05:31 (WEA ROL)
05:42 (WEA RO1)
05:31 (WEA RO1)
05:42 (WEA RO1)
05:31 (WEA RO1)
05:42 (WEA RO1)
05:31 (WEA ROL)
05:42 (WEA ROL)
05:32 (WEA RO1)
05:43 (WEA ROL)
05:32 (WEA RO1)
05:43 (WEA ROL)
05:32 (WEA RO1)
05:43 (WEA RO1)
05:32 (WEA RO1)
05:43 (WEA RO1)
05:33 (WEA ROL)
05:44 (WEA ROL)
05:33 (WEA RO1)
05:44 (WEA ROL)
05:34 (WEA RO1)
05:44 (WEA RO1)
05:24 (WEA RO1)
05:44 (WEA RO1)
05:34 (WEA RO1)
05:44 (WEA RO1)
05:34 (WEA ROL)
05:44 (WEA RO1)

os0z2021 0857711 WINdPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com

Schattenwurfberechnung
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Projekt: Lizenzierter Anwender:

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 06 - 10 06 Hirtentor 15, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|3uli | August | September | Oktober | Novembel| Dezember
05:35 (WEA ROL) | 05:35 96:14 (WEA 02/BO33) | 06:2 06:56 (WEA_NZ1) | 07:14 07:39 (WEA 10/B047) | 07:07 | 07:58
E 05:44 (WEA ROL) | 21:06 10 06124 (WEA 02/BO33) \20 2 07:17 (WEA_N21) | 1 07:40 (WEA 10/B047) | 16148 | 16:07
05:36 (WEA RO1) | 05:36 06:13 (WEA 02/B033) | 06:2 06:55 (WEA_N21) | 107:09 | 08:00
k] 05:44 (WEAROL) | 21:04 11  06:24 (WEAQ2/BO33) |20:01 21 07:16 (WEA_N21}) | | 16:46 | 16:07
05:36 (WEA RO1) | 05:38 06:12 (WEA 02/B033) | 06:2 06:57 (WEA_N21) | |07:11 | 08:01
7 05:43 (WEAROL) | 21:02 12 06:24 (WEA02/BO33) | 19:59 18 07:15 (WEA_N21}) | | 16:44 | 16:06
05:37 (WEA RO1) | 05:39 06:13 (WEA 02/BO33) | 06:2 06:57 (WEA_N21) | |07:13 | 08:03
6 05:43 (WEAROL) | 21:01 16 06:43 (WEA NOB) | 19:57 16 07:13 (WEA_N21) | | 1642 | 16:05
05:38 (WEA RO1) | 05:41 06:12 (WEA 02/BO33) | 063 06:59 (WEA_N21) | | 07:15 | 08:04
5 05:43 (WEARO1) | 20:59 20 06:44 (WEA NO6) | 19:54 12 07:11 (WEA_N21) | | 16:41 | 16:05
05:40 (WEA RO1) | 05:42 06:13 (WEA 02/BO33) | 06:3 07:02 (WEA_N21) | | 07:16 | 08:05
z 05:42 (WEA ROL) | 20:57 23 06:46 (WEA NOB) | 19:5 4 07:06 (WEA_N21}) | |16:39 | 16:04
| 05:44 96:12 (WEA 02/BO33) | 06:3 | |07:18 | 08:07
|20:55 25 06:47 (WEA NOG) | 19:5 | | 16:37 | 16:04
| 05:46 06:14 (WEA 02/BO33) | 06:3 | 107:20 | 08:08
|20:53 24 06:48 (WEA NOB) | 19:4 | | 16:35 | 16:04
| 05:97 06:15 (WEA 02/B033) | 06:3 | |07:22 | 08:09
12051 22 06:47 (WEA NOB) | 19:4 | |16:34 | 16:03
| 05:49 06:17 (WEA 02/BO33) | 06:3 | | 07:24 | 08:10
|20:50 17 06:48 (WEA NOB) | 19:4 | |16:32 | 16:03
| 05:50 06:32 (WEA NOB) | 06:4 | | 07:25 | 08:11
|20:48 15 06:47 (WEA NOG) | 19:4 | |16:31 | 16:03
06:07 (WEA NOS) | 05:52 06:33 (WEA NOB) | 06:4 | |07:27 | 08:12
4 06:11 (WEA NOS) | 20:46 14 06:47 (WEA NOG) | 19:3 | | 1629 | 16:03
06:05 (WEA NOS) | 05:54 06:33 (WEA NOG) | 06:4 07:09 (WEA BO46) | |07:29 | 08:13
7 06:12 (WEA NOS) | 20:44 13 06:46 (WEA NOG) | 19:3 2 07:11 (WEA BO46) | | 16:27 | 16:03
06:05 (WEA NOS) | 05:55 06:34 (WEA NOG) | 06: 6 07:11 (WEA BO4E) | 107:31 | 08:14
8 06:13 (WEA NOS) | 20:42 12 06:46 (WEA NOB) | 19:3 1 07:12 (WEA BO46) | |16:26 | 16:03
06:04 (WEA NOS) | 05:57 06:34 (WEA NOB) | 06:4 | |07:32 | 08:15
10 06:14 (WEA NOS) | 20:40 10 06:44 (WEA NOB) | 19: 31 | [16:25 | 16:03
06:04 (WEA NOS) | 05:58 06:37 (WEA NOB) | 06:4 | |07:3¢ | 08:16
12 06:16 (WEA NOS) | 20:38 4 06:41 (WEA NOB) | 19: 29 | | 16:23 | 16:03
06:04 (WEA NOS) | 06:00 | 06:51 | |07:36 | 08:17
12 06:16 (WEA NOS) | 20:36 |19:27 | |16:22 | 16:03
06:03 (WEA NOS) | 06:02 | 06:52 | | 07:38 | 08:17
13 06:16 (WEA NOS) | 20:3¢ |19:24 | |16:20 | 16:03
06:03 (WEA NOS) | 06:03 | 06:54 | | 07:39 | 08:18
14 06:17 (WEA NOS) | 20:32 | 19:22 | | 1619 | 16:04
06:03 (WEA NOS) | 06:05 | 06:55 | | 07:41 | 08:13
14 06:17 (WEA NOS) | 20:30 | 19:20 | |16:18 | 16:04
06:03 (WEA NOS) | 06:07 | 06:57 | | 07:43 | 08:19
15 06:18 (WEA NOS) | 20:28 | 19:17 | | 16:17 | 16:05
06:03 (WEA NOS) | 06:08 07:03 (WEA_N21) | 06:5: | | 07:44 | 08:20
14 06:17 (WEA NOS) | 20:25 11 07:14 (WEA N21) | 19:1 | | 16:16 | 18:05
06:03 (WEA NOS) | 06:10 07:02 (WEA_N21) | 07:0! | | 07:46 | 08:20
14 06:17 (WEA NOS) | 20:23 14 07:16 (WEA N21) | 19:1! | | 16:14 | 16:06
06:04 (WEA NOS) | 06:11 06:59 (WEA_N21) | 071 oz | |07:48 | 0B:21
14 06:18 (WEA NOS) | 20:21 18 07:17 (WEA_N21) | 19:1 | |16:13 | 16:06
06:04 (WEA NOS) | 06:13 06:59 (WEA_N21) | 07:0: | | 07:49 | 08:21
13 06:17 (WEA NOS) | 20:19 18 07:18 (WEA_N21) | 19:01 | | 1612 | 16:07
06:04 (WEA NQS) | 06:15 06:57 (WEA_N21) | 07:0! | | 07:51 | 08:22
12 06:16 (WEA NOS) | 20:17 21 07:18 (WEA_N21) | 19:0 | |16:11 | 16:07
06:06 (WEA NOS) | 06:16 06:57 (WEA_N21) | 07:0 | | 07:52 | 08:22
10 06:16 (WEA NOS) | 20:15 22 07:19 (WEA_N21) | 19:0: | | 16:11 | 16:08
06:07 (WEA NOS) | 06:18 06:56 (WEA_N21) | 07:0 | |07:54 | 08:22
8 06:15 (WEA NOS) | 20112 22 07:18 (WEA_N21) | 19:0 | | 16:10 | 16:09
06:08 (WEA NOS) | 06:20 06:56 (WEA_N21) | 07:1 | | 07:56 | 08:22
4 06:12 (WEA NOS) | 20:10 23 07:19 (WEA_N21) | 18:5: | | 16:09 | 16:10
| 06:21 06:56 (WEA_N21) | 07:1. 07:37 (WEA 10/8047) | D? 04 | 07:57 | 08:22
|20:08 23 07:19 (WEA_N21) | 18: 56 2 07:39 (WEA 10/B047) | | 16:08 | 16:11
06:15 (WEA 02/BO33) | 06:23 06:55 (WEA_N21) | | | | 08:22
7 06:22 (WEA 02/BO33) | 20:06 23 07:18 (WEA_N21) | | | | 16112
Sonnenscheinstunden | 502 | 454 | 381 | | 266 | 244
asir.max.mogl.Beschattung | 242 | 444 | 97 | 1 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Scnnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Sonnenuntergang (55:MM) Minuten mit Schatten Zeitpunkt (55:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 05.03.2021 08:57 / 12 wi ndPRO ‘
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 07 - 10 07 Hirtentor 10, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mérz 1 April | Juni

1 | 07:02 | 06:51 | | 05:01 05:45 (WEA NO5)
| | 17:53 | 10:47 | 21:23 14 05:59 (WEA NOS)
I | 07:00 | 06:49 07:12 (WEA BO46) | | 05:00 05:45 (WEA NOS)
1 | 17:54 | 19:48 2 07:14 (WEA BO46) | 121:25 14 05:59 (WEA NOS)
I | 06:58 | 06:47 (7:09 (WEA BO46) | 06:18 (WEA NOS) | 05:00 05:45 (WEA NO5)
I | 17:56 | 18:50 3 07:12 (WEABO46) | [ 06:24 (WEA NOB) | 21:26 14 05:59 (WEA NO5)
| | 0B:56 | 06:45 | 06:17 (WEA NOG) | 04:59 05:46 (WEA NOS)
I | 17:58 | 19:52 | 20 10 06:27 (WEA NO8) | 21:27 13 05:59 (WEA NO5)
| | 06:53 | 06:42 | 05: 06:15 (WEA NOS) | 04:58 05:46 (WEA NOS)
1 | 18:00 | 19:53 1 20 12 06:27 (WEANOE) | 21:28 13 05:59 (WEA NOS)
I | 06:51 | 06:40 | 05 06:14 (WEA NOS) | 04:58 05:47 (WEA NOS)
| | 18:01 | 19:55 | 20: 14 06:28 (WEA NOE) | 21:20 12 05:59 {WEA NOS)
1 | 06:49 | 06:38 10s: 06:13 (WEA NOS) | 04:57 05:46 (WEA NOS)
] | 18:03 | 19:57 | 2 15 06:28 (WEA NOG) | 21:30 13 05:59 (WEA NOS)
I | 06:47 | 06:35 1 05: 06:13 (WEA NOS) | 04:56 05:47 (WEA NO5)
| | 18:05 | 19:59 |2 16 06:29 (WEA NOS) | 21:30 12 05:59 (WEA NOS)
I | 06:44 | 06:33 | 05 06:13 (WEA NOE) | 04:56 05:48 (WEA NOS)
I | 18:07 | 20:00 | 20 15 06:28 (WEA NOS) | 21:31 11 05:59 (WEA NO5)
I | 06:42 | 06:31 06:59 (WEA_N21) | 0! 06:14 (WEA NO&) | 04:55 05:48 (WEA NOS)
I | 18:09 | 20:02 2 07:01 (WEA_N21) | 20: 15 06:29 (WEA NOS) | 21:32 11 05:59 (WEA NO5)
I | 06:40 | 06:29 06:54 (WEA_N21) | 05: 05:54 (WEA 02/B033) | 04:55 05:49 (WEA NOS)
1 | 18:10 | 20:04 12 07:06 (WEA_N21) | 20 19 06:28 (WEA NOG) | 21:33 10 05:59 (WEA NOS)
I | 06:38 | 06:26 06:51 (WEA_N21) | 05 2 05:53 (WEA 02/B033) | 04:55 05:49 (WEA NO5)
| | 18:12 | 20:05 16 07:07 (WEA_N21) | 20:5¢ 21 06:28 (WEA NOG) [ 21:34 10 05:59 (WEA NOS)
1 | 06:35 | 06:24 06:50 (WEA_N21) | 05:25 05:51 (WEA 02/B033) | 04:54 05:49 (WEA NOS5)
] | 18:14 | 20:07 18 07:08 (WEA_N21) | 20:57 23 06:27 (WEA NO&) | 21:34 9 05:58 (\WEA NOS)
| | 06:33 | 06:22 06:49 (WEA_N21) | 05:24 05:50 (WEA 02/B033) | 04:54 05:50 (WEA NOS)
1 | 18:16 |20:09 20 07:09 (WEA_N21) | 20:59 22 06:26 (WEA NOS) | 21:35 §  05:58 (WEA NOS)
| | 06:31 | 06:20 06:48 (WEA_N21) | 05:22 05:49 (WEA 02/B033) | 04:54 05:50 (WEA NOS)
I | 18:17 | 20:10 22 07:10 (WEA_N21) | 21:00 20 06:24 (WEA NOS) | 21:35 8  05:58 (WEA NOS)
1 | 06:28 06:51 (WEA 10/B047) | 06:18 06:47 (WEA_NZ1) | 05:21 05:50 (WEA 02/B0332) | 04:54 05:51 (WEA NO5)
I | 18:19 06:53 (WEA 10/BO47) | 20:12 23 07:10 (WEA_N21) | 21:02 15 06:22 (WEA NOS) | 21:36 7 05:58 (WEA NOS)
I | 06:26 | 06:15 06:47 (WEA_N21) | 05:12 05:49 (WEA 02/B033) | 04:54 05:51 (WEA NOS)
I | 18:21 | 20:14 23 12 06:01 (WEA 02/BO33) | 2136 7 05:58 (WEA NO5)
I | 06:24 | 06:13 05:49 (WEA 02/B033) | 04:54 05:52 (WEA NO5)
I | 18:23 | 20118 23 13 06:02 (WEA 02/BO33) | 21:37 &  05:58 (WEA NO5)
| | 06:22 | 06:11 06:46 (WEA_N21) | 05:16 05:50 (WEA 02/B033) | 04:54 05:52 {WEA NOS)
I | 18:24 | 20:17 23 07:09 (WEA_N21) | 21:06 12 06:02 (WEA 02/B033) | 21:37 6 05:58 (WEA NO5)
I | 06:19 | 06:09 06:46 (WEA_N21) | 05:15 05:51 (WEA 02/B033) | 04:54 05:52 (WEA NOS)
I | 18:26 | 20:18 22 07:08 (WEA_N21) | 21:08 11 06:02 (WEA 02/BO33) | 21:37 6 05:58 (WEA NO5)
I | 06:17 | 06:07 06:46 (WEA_N21) | 05:13 05:50 (WEA 02/B033) | 04:54 05:53 (WEA NOS)
| | 18:28 ]20:21 22 07:08 (WEA N21) | 21:09 10  06:00 (WEA 02/BO33) | 21:38 6 05:59 (WEA NOS)
1 | 06:15 | 06:05 06:46 (WEA_N21) | 05:12 05:48 (WEA NOS) | 04:54 05:53 (WEA NOS)
] | 18:29 | 20:22 21 07:07 (WEA_N21) | 21111 12 06:00 (WEA 02/B033) | 21:38 6 05:59 (WEA NOS)
I | 06:12 | 06:03 06:47 (WEA_N21) | 05:11 05:47 (WEA NOS) | 04:55 05:53 (WEA NO5)
| | 18:31 |20:24 19 07.06 (WEA_N21) |21:12 11  05:58 (WEA 02/B033) | 21:38 6  05:50 (WEA NOS)
| | DB:10 | 06:01 06:48 {WEA_N21) | 05:10 05:46 (WEA NOS) | 04:55 05:53 (WEA NOS)
I | 18:33 | 20:26 16 07:04 (WEA_N21) | 21:13 10 05:56 (WEA NOS) | 21:38 6 05:59 (WEA NO5)
1 | 06:08 | 05:59 06:49 (WEA N21) | 05:08 05:45 (WEA NOS) | 04:55 05:54 (WEA NOS)
I | 18:35 | 20:27 13 07:02 (WEA_N21) | 21:15 12 05:57 (WEA NO5) | 21:38 6 06:00 (WEA NO5)
I | 06:05 | 05:57 06:52 (WEA_N21) | 05: 07 05:45 (WEA NOS) | 04:56 05:53 (WEA NOS)
1 | 18:36 | 20:29 7 06:50 (WEA_N21) | 21:1 12 05:57 (WEA NOS) | 21:38 7 06:00 (WEA NOS)
I | 06:03 | 05:54 | 05‘05 05:45 (WEA NO5) | 04:56 05:54 (WEA NO5)
| | 18:38 | 20:31 |21:17 13 05:58 (WEA NOS) | 21:38 7 06:01 (WEA NOS)
1 | 06:01 | 05:52 | 05:05 05:44 (WEA NOS) | 04:56 05:53 (WEA NOS)
I | 18:40 | 20:33 |21:19 14 05:58 (WEA NOS) | 21:38 8 06:01 (WEA NOS)
1 | 06:58 | 05:50 | 05:04 05:44 (WEA NOS) | 04:57 05:53 (WEA NOS)
1 | 19:41 | 20:34 |20 14 05:58 (WEA NOS) | 21:38 G 06:02 (WEA NOS)
I | 06:56 | 05:49 | 05:03 05:44 (WEA NOS) | 04:58 05:53 (WEA NOS)
I | 19:43 | 20:36 |21:21 14 05:58 (WEA NOS) | 21:38 9 06:02 (WEA NOS)
| | 06:54 | | 05:02 05:45 (WEA NOS) |

| | 19:45 | l2u22 14 05:59 (WEA NOS) |

Sonnenscheinstunden | 259 | 277 | 367 | 416 | 485 | 499
astr.max.mogl.Beschattung | | | 2 | 307 | 407 | 274

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

Tag im Monat Scnnenaufgang  (SS:MM)

Sonnenuntergang (55:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

os032021 0857713 WINdPRO ‘

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 07 - IO 07 Hirtentor 10, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

13uli
1] 04:58
|21:37 10
2| 04:59
2137 11
3 | 05:00
|21:37 11
4 | 05:00
|21:36 11
5 | 05:01
|21:36 12
6 | 05:02
|21:35 13
7 | 05:03
|21:35 13
8 | 05:04
|21:34 14
9 | 05:05
|21:33 14
10 | 05:06
[21:33 14
11| 05:07
|21:32 15
12| 05:08
|21:31 15
13 | 05:09
|21:30 14
14| 05:10
|21:29 14
15| 05:11
|21:28 14
16 | 05:12
|21:27 14
17 | 05:14
|21:26 13
18 | 05:15
|21:25 12
19| 05:16
|21:24 11
20 | 05:18
|23 11
21 | 05:19
2122 12
22 | 05:20
|21:20 10
23 | 05:22
|21:19 10
24 | 05:23
|21:18 11
25 | 05:24
|21:16 12
26 | 05:26
|21:15 12
27 | 05:27
|21:13 13
28 | 05:29
|21:12 18
29 | 05:30
|21:10 21
30 | 05:32
|21:09 22
31 ] 05:33
|21:07 22
|

Sonnenscheinstunden | 502

astr.max. mdgl.Beschattung | 419

| August

05:53 (WEA NOS) | 05:35
06:03 (WEA NOS) | 21:06
05:53 (WEA NOS) | 05:36
06:04 (WEA NOS) | 21:04
05:52 (WEA NOS) | 05:38
06:03 (WEA NOS) | 21:02
05:53 (WEA NO5) | 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) |
06:06 (WEA NOS) |
05:52 (WEA NOS) |
06:06 (WEA NOS) |
05:52 (WEA NOS) |
06:06 (WEA NOS) |
05:52 (WEA NOS) |
06:06 (WEA NO5) |
05:52 (WEA NOS) |
06:07 (WEA NOS) |
05:52 (WEA NOS) |
06:07 (WEA NOS) |
05:53 (WEA NOS) |
06:07 (WEA NOS) |
05:53 (WEA NOS) |
06:07 (WEA NOS) |
05:54 (WEA NOS) |
06:08 (WEA NOS) |
05:54 (WEA NOS) |
06:08 (WEA NOS) |
05:54 (WEA NOS) |
06:07 (WEA NOS) |
05:55 (WEA NOS) |
06:07 (WEA NOS) | 20:34
05:55 (WEA NO5) | 06:03
06:06 (WEA NO5) | 20:32
05:56 (WEA NOS) | 06:05
06:07 (WEA 02/BO33) | 20:30
05:58 (WEA NOS) | 06:07
06:10 (WEA 02/BO33) | 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/B0332) | 20:23
06:01 (WEA 02/B033) | 06:11
06:12 (WEA 02/B033) | 20:21
06:00 (WEA 02/BO33) | 06:13
06:12 (WEA 02/B033) | 20:19
06:00 (WEA 02/B033) | 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/BO33) | 06:18
06:34 (WEA NO6) | 20:12
06:00 (WEA 02/B033) | 06:20
06:35 (WEA NOG) | 20:10
06:01 (WEA 02/B033) | 06:21
06:37 (WEA NOB) | 20:08
06:02 (WEA 02/B033) | 06:23
06:37 (WEA NOB) | 20:06

| 454

|

52RR8RSRERALSBE5288581Y

20
14
15
16
15
14
13
12

13
17
18
21
21
23
24
24
23
23
21
20
18
16

424

| September

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

| 06:41
| 19:41
| 0642
| 19:38
| 06:44
|19:36
| 06:46
1 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) | 1912
06:49 (WEA_N21) | 07:02
07:13 {(WEA_N21) | 19:10
06149 (WEA_N21) | 07:04
07:13 (WEA_N21) | 15:08
06:49 (WEA_N21) | 07:05
07:12 (WEA_N21) | 19:06
06149 (WEA_N21) | 07:07
07:12 (WEA_N21) | 15:03
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
07:00 (WEA_N21) | 18:56
06:51 (WEA_N21) |
07:07 {WEA_N21) |

| 381

|

22

| Oktober | Novembed Dezember

06:53 (WEA_NZ21) | 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
07:03 (WEA BO4S) | 07:27
07:06 (WEA BO46) | 18:36
07:05 (WEA BO46) | 07:29
07:07 (WEA BO45) | 18:33
07:06 (WEA BO46) | 07:30
07:07 (WEA BO46) | 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
| 07:45
| 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/B047) | 06:58
07:34 (WEA 10/B047) | 16:57
07:34 (WEA 10/B047) | 07:00
07:35 (WEA 10/B047) | 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 Scnnenaufgang

(55:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

Zeitpunkt (55:MM) Schattenende

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(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
| 16:41
| 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
1 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
| 16:11
| 07:54
| 16:10
| 07:56
| 16:09
| 07:57
| 16:08

[N
@
&

| 07:58
| 16:07
| 08:00
| 16:07
| 08:01
| 16:06
| 08:03
| 16:05

os032021 0857714 WINAPRO ‘
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 08 - 10 08 Hirtentor 7, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mérz 1 April | Juni

1 | 07:02 | 06:51 | | 05:01 05:42 (WEA NO5)
| | 17:53 | 10:47 | ]21:23 13 05:55 (WEA NOS)
I | 07:00 | 06:49 | | 05:00 05:42 (WEA NOS)
1 | 17:54 | 19:48 | 121:25 13 05:55 (WEA NOS)
I | 06:58 | 06:47 | | 05:00 05:42 (WEA NO5)
I | 17:56 | 18:50 | |21:26 13 05:55 (WEA NO5)
| | 0B:56 | 06:45 | | 04:59 05:42 (WEA NOS)
I | 17:58 | 19:52 | 20 |21:27 13 05:55 (WEA NO5)
| | 06:53 | 06:42 07:05 (WEA BO46) | 05: 06:13 (WEA NOS) | 04:58 05:42 (WEA NOS)
1 | 18:00 | 19:53 2 07:07 (WEA BO46) | 20 5 06:18 (WEANOB) | 21:28 13 05:55 (WEA NOS)
I | 06:51 | 06:40 | 05 06:11 (WEA NOS) | 04:58 05:43 (WEA NOS)
| | 18:01 | 19:55 | 20: 9 06:20 (WEA NOE) | 21:20 13 05:56 {WEA NOS)
1 | 06:49 | 06:38 10s: 06:09 (WEA NOS) | 04:57 05:43 (WEA NOS)
] | 18:03 | 19:57 | 2 11 06:20 (WEA NOG) | 21:30 12 05:55 (WEA NOS)
I | 06:47 | 06:35 1 05: 06:09 (WEA NOS) | 04:56 05:44 (WEA NOS)
| | 18:05 | 19:59 | 2 12 06:22 (WEA NOS) | 21:30 11 05:55 (WEA NOS)
I | 06:44 | 06:33 | 05 06:08 (WEA NOE) | 04:56 05:45 (WEA NOS)
I | 18:07 | 20:00 | 20 14 06:22 (WEA NO8) | 21:31 11 05:56 (WEA NO5)
I | 06:42 | 06:31 | 0! 06:08 (WEA NO&) | 04:55 05:44 (WEA NOS)
I | 18:09 | 20:02 | 20: 14 06:22 (WEA NOS) | 21:32 11 05:55 (WEA NO5)
I | 06:40 | 06:29 | 05 06:08 (WEA NO&) | 04:55 05:45 (WEA NOS)
1 | 18:10 | 20:04 | 20 14 06:22 (WEA NOG) [ 21:33 10 05:55 (WEA NOS)
I | 06:38 | 06:26 | 05 27 06:08 (WEA NOS) | 04:55 05:46 (WEA NO5)
| | 18:12 | 20:05 | 20 14 06:22 (WEA NOS) | 21:34 9 05:55 (WEA NOS)
1 | 06:35 | 06:24 06:49 (WEA_N21) | 05 25 06:08 (WEA NOS) | 04:54 05:46 (WEA NO5)
] | 18:14 | 20:07 7 06:56 (WEA_N21) | 20:57 13 06:21 (WEA NO&) | 21:34 &  05:54 (\WEA NOS)
| | 06:33 | 06:22 06:46 (WEA_N21) | 05:2 05:50 (WEA 02/B033) | 04:54 05:46 (WEA NOS)
1 | 18:16 |20:09 13 0659 (WEA_N21) | 2050 16 06:21 (WEA NOS) | 21:35 G 05:55 (WEA NOS)
| | 06:31 | 06:20 06144 (WEA_N21) | 05:22 05:48 (WEA 02/B033) | 04:54 05:47 (WEA NOS)
I | 18:17 | 20:10 17 07:01 (WEA_N21) | 21:00 18 06:20 (WEA NOS) | 21:35 8  05:55 (WEA NOS)
1 | 06:28 | 06:18 06:43 (WEA_NZ1) | 05:21 05:47 (WEA 02/B0332) | 04:54 05:47 (WEA NO5)
I | 18:19 | 20:12 19 07:02 (WEA_N21) | 21:02 19 06:20 (WEA NOS) | 21:36 &  05:55 (WEA NOS)
I | 06:26 | 06:15 06:42 (WEA_N21) | 05:12 05:45 (WEA 02/B033) | 04:54 05:48 (WEA NOS)
I | 18:21 | 20:14 20 18 06:18 (WEA NOB) | 21:36 7 05:55 (WEA NO5)
I | 06:24 | 06:13 05:45 (WEA 02/B033) | 04:54 05:48 (WEA NO5)
I | 18:23 | 20118 22 11 05:56 (WEA 02/BO33) | 21:37 7 05:55 (WEA NO5)
I | 06:22 06:44 (WEA 10/B047) | 06:11 06:40 (WEA N21) | 05 16 05:45 (WEA 02/B033) | 04:54 05:48 (WEA NOS)
I | 18:24 06:45 (WEA 10/B047) | 20:17 22 07:02 (WEA_N21) | 21:06 11 05:56 (WEA 02/B033) | 21:37 7 05:55 (WEA NO5)
I | 06:19 06:42 (WEA 10/BO47) | 06:09 06:40 (WEA_N21) | 05:15 05:45 (WEA 02/B033) | 04:54 05:48 (WEA NOS)
I | 18:26 06:43 (WEA 10/B047) | 20:19 22 07:02 (WEA_N21) | 21:08 12 05:57 (WEA 02/BO33) | 21:37 7 05:55 (WEA NO5)
I | 06:17 | 06:07 06:39 (WEA_N21) | 05:13 05:45 (WEA 02/B033) | 04:54 05:50 (WEA NOS)
| | 18:28 ]20:21 23 07:02 {WEA N21) | 21:09 11  05:56 (WEA 02/BO33) | 21:38 6 05:56 (WEA NOS)
1 | 06:15 | 06:05 06:39 (WEA_N21) | 05:12 05:46 (WEA 02/B033) | 04:54 05:50 (WEA NOS)
] | 18:29 | 20:22 22 07:01 (WEA_N21) | 21111 9 05:55 (WEA 02/BO33) | 21:38 6 05:56 (WEA NOS)
I | 06:12 | 06:03 06:40 (WEA_N21) | 05:11 05:46 (WEA NOS) | 04:55 05:49 (WEA NO5)
| | 18:31 |20:24 21 0701 (WEA_N21) | 21:12 9 05:55 (WEA 02/B033) | 21:38 7 05:56 (WEA NOS)
| | DB:10 | 06:01 06:40 {WEA_N21) | 05:10 05:44 (WEA NOS) | 04:55 05:49 (WEA NOS)
I | 18:33 | 20:26 20 07:00 (WEA_N21) | 21:13 10 05:54 (WEA 02/B0O33) | 21:38 7 05:56 (WEA NOS5)
I | 06:08 | 05:59 06:41 (WEA_N21) | 05:08 05:43 (WEA NOS) | 04:55 05:50 (WEA NOS)
I | 18:35 | 20:27 18 06:59 (WEA_N21) | 21:15 10 05:53 (WEA 02/B033) | 2138 7 05:57 (WEA NO5)
I | 06:05 | 05:57 06:41 (WEA_N21) | 0S: 07 05:42 (WEA NOS) | 04:56 05:49 (WEA NOS)
1 | 18:36 2020 16 06:57 (WEA_N21) | 21:11 11 05:53 (WEA NOS) | 21:38 &  05:57 (WEA NOS)
I | 06:03 | 05:54 06:43 (WEA_N21) | 05: 05 05:42 (WEA NO5) | 04:56 05:50 (WEA NO5)
| | 18:38 | 20:31 13 06:56 (WEA_N21) | 21:1 12 05:54 (WEA NOS) | 21:38 §  05:58 (WEA NOS)
1 | 06:01 | 05:52 06:46 (WEA_N21) | 05:0" 05:42 (WEA NOS) | 04:56 05:49 (WEA NOS)
| | 18:40 | 20:33 8  06:54 {WEA_N21) | 211 12 05:54 (WEA NOS) | 21:38 9 05:58 {WEA NO5)
1 | 06:58 | 05:50 | 05:04 05:41 (WEA NOS) | 04:57 05:50 (WEA NOS)
1 | 19:41 | 20:34 |20 13 05:54 (WEA NOS) | 21:38 G 05:59 (WEA NOS)
I | 06:56 | 05:49 | 05:03 05:41 (WEA NOS) | 04:58 05:49 (WEA NOS)
I | 19:43 | 20:36 |21:21 13 05:54 (WEA NOS) | 21:38 9 05:58 (WEA NOS)
] | 06:54 | 1 05:02 05:42 (WEA NOS) |

| | 19:45 | l2u2z 13 05:55 (WEA NOS) |

Sonnenscheinstunden | 259 | 277 | 367 | 416 | 485 | 499
astr.max.mogl.Beschattung | | | 2 | 285 | 335 | 279

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

Tag im Monat Scnnenaufgang  (SS:MM)

Sonnenuntergang (55:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

os032021 0857715 WINdPRO ‘

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 08 - IO 08 Hirtentor 7, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

13uli
1] 04:58
|21:37 10
2| 04:59
|21:37 10
3 | 05:00
|21:37 11
4 | 05:00
|21:36 12
5 | 05:01
|21:36 12
6 | 05:02
|21:35 12
7 | 05:03
|21:35 12
8 | 05:04
|21:3¢ 13
9 | 05:05
2133 13
10 | 05:06
[21:33 13
11| 05:07
|21:32 14
12| 05:08
|21:31 14
13 | 05:09
|21:30 13
14| 05:10
|21:29 13
15| 05:11
|21:28 13
16 | 05:12
|21:27 12
17 | 05:14
|21:26 11
18 | 05:15
|21:25 10
19| 05:16
|21:24 10
20 | 05:18
|21:23 10
21 | 05:19
[21:22 10
22 | 05:20
|21:20 10
23 | 05:22
|21:19 11
24 | 05:23
|21:18 11
25 | 05:24
|21:16 12
26 | 05:26
|21:15 15
27 | 05:27
|21:13 18
28 | 05:29
|21:12 19
29 | 05:30
|21:10 18
30 | 05:32
|21:09 16
31 ] 05:33
|21:07 14
|

Sonnenscheinstunden | 502
astr.max.mégl.Beschattung | 392

| August

05:49 (WEA NOS) | 05:35
05:59 (WEA NOS) | 21:06
05:50 (WEA NOS) | 05:36
06:00 (WEA NO5) | 21:04
05:49 (WEA NOS) | 05:38
06:00 (WEA NOS) | 21:02
05:49 (WEA NO5) | 05:39
06:01 (WEA NOS) | 21:01
05:49 (WEA NOS) | 05:41
06:01 (WEA NOS) | 20:59
05:50 (WEA NOS) | 05:42
06:02 (WEA NOS) | 20:57
05:50 (WEA NOS) |
06:02 (WEA NO5) |
05:49 (WEA NOS) |
06:02 (WEA NOS) |
05:49 (WEA NOS) |
06:02 (WEA NOS) |
05:49 (WEA NOS) |
06:02 (WEA NOS) |
05:49 (WEA NOS) |
06:03 (WEA NOS) |
05:49 (WEA NOS) |
06:03 (WEA NOS) |
05:50 (WEA NOS) |
06:03 (WEA NOS) |
05:50 (WEA NOS) |
06:03 (WEA NOS) |
05:51 (WEA NOS) |
06:04 (WEA NOS) |
05:51 (WEA NOS) |
06:03 (WEA NOS) |
05:52 (WEA NOS) |
06:03 (WEA NOS) |
05:52 (WEA NOS) |
06:02 (WEA NOS) | 20:34
05:53 (WEA NO5) | 06:03
06:03 (WEA 02/B033) | 20:32
05:54 (WEA NOS) | 06:05
06:04 (WEA 02/BO33) | 20:30
05:56 (WEA 02/B033) | 06:07
06:06 (WEA 02/BO33) | 20:28
05:56 (WEA 02/BO33) | 06:08
06:06 (WEA 02/B033) | 20:25
05:55 (WEA 02/BO33) | 06:10
06:06 (WEA 02/B033) | 20:23
05:56 (WEA 02/B033) | 06:11
06:07 (WEA 02/BO033) | 20:21
05:55 (WEA 02/BO33) | 06:13
06:07 (WEA 02/B033) | 20:19
05:55 (WEA 02/BO33) | 06:15
06:27 (WEA NOB) | 20:17
05:57 (WEA 02/BO33) | 06:16
06:30 (WEA NO6) | 20:15
05:58 (WEA 02/BO33) | 06:18
06:31 (WEA NOB) | 20:12
05:59 (WEA 02/B033) | 06:20
06:31 (WEA NOG) | 20:10
06:01 (WEA 02/B033) | 06:21
06:32 (WEA NOB) | 20:08
06:18 (WEA NO6) | 06:23
06:32 (WEA NOB) | 20:06

| 454

|

52RR8RSRERALSBE5288581Y

14
14
14
13
12

10

14
16
19
20
21
22
22
23
22
21
20
18
16

13

367

| September

06:19 (WEA NO6) | 06:25
06:33 (WEA NO6) | 20:03
06:18 (WEA NO6) | 06:26
06:32 (WEA NOG) | 20:01
06:18 (WEA NO6) | 06:28
06:32 (WEA NOS) | 19:59
06:19 (WEA N06) | 06:29
06:32 (WEA NO6) | 19:57
06:19 (WEA NO6) | 06:31
06:31 (WEA NO6) | 19:54
06:20 (WEA NO6) | 06:33
06:30 (WEA NO6) | 19:52
06:21 (WEA NO6) | 06:34
06:28 (WEA N05) | 19:50

| 06:36

o
Y
o

Qoo
]
feovie)

6:42

|

|1

| O

| 1

| O

| 19:41
| O
|19:38
| O
| 1
|

| 19:34
06:52 (WEA_N21) | 06:47
07:01 (WEA_N21) | 16:31
06:50 (WEA_NZ1) | 06:49
07:04 (WEA_N21) | 19:29
06:48 (WEA_N21) | 06:51
07:04 (WEA N21) | 19:27
06:47 (WEA_N21) | 06:52
07:06 (WEA_N21) | 19:24
06:47 (WEA_N21) | 06:54
07:07 (WEA_N21) | 19:22
06:45 (WEA_N21) | 06:55
07:06 (WEA_NZ21) | 19:20
06:45 (WEA_N21) | 06:57
07:07 (WEA_N21) | 19:17
06:44 (WEA_N21) | 06:59
07:06 (WEA_N21) | 19:15
06:44 (WEA_NZ21) | 07:00
07:07 (WEA_N21) | 19:13
06:44 (WEA_N21) | 07:02
07:06 (WEA_N21) | 19:10
06:44 (WEA_N21) | 07:04
07:05 (WEA N21) | 19:08
06:44 (WEA_N21) | 07:05
07:04 (WEA_N21) | 19:06
06:45 (WEA_N21) | 07:07
07:03 (WEA_N21) | 19:03
06:45 (WEA_N21) | 07:09
07:01 (WEA_NZ21) | 19:01
06:47 (WEA_N21) | 07:10
07:00 (WEA_N21) | 18:59
06:50 (WEA_N21) | 07:12
06:57 (WEA_N21) | 18:56

|

|
| 381
|

| Oktober |Novembel Dezember

7:14

Gy N@Nm
B ARG !
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7:22

07:00 (WEA BO46) | 07:24
07:02 (WEA BO46) | 18:40
| 07:25
| 18:38
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Scnnenaufgang

(55:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| 07:07
| 16:48
| 07:09
| 16:46
| 07:11
| 16:44
| 07:13
| 16:42
1 07:15
| 16:41
| 07:16
116:39
| 07:18
| 16:27
] 07:20
| 16:35
|07:22
| 16:34
107:24
| 16:22
107:25
116:31
| 07:27
116:29
107:29
| 16:27
| 07:21
116:26
| 07:32
| 16:25
| 07:34
| 16:23
| 07:36
| 16:22
107:38
| 16:20
| 07:29
] 16:19
1 07:41
| 16:18
1 07:43
| 16:17
| 07:44
| 16:16
| 07:45
| 16:14
| 07:48
| 16:13
| 07:49
| 16:12

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

os032021 0857716 WINAPRO ‘
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Projekt:
WEA Borne-Mitte

SHADOW -

Kalender

Lizenzierter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 09 - 10 09 Rosa-Luxenburg-StraBe 6, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden

astr.max. mdgl.Beschattung |

|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 | 17:05
410822 |07:51
| 16:16 | 17:06
5108:22 | 07:49
| 16:17 | 17:08
6108:21 | 07:47
| 16:19 | 17:10
7 | 08:21 | 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
12 108:18 | 07:37
|16:27  |17:21
13| 08:18 | 07:35
|16:28 | 17:23
141 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
190812 | 07:23
|16:38 | 17:34
20 | 08: 11 | 07:21
| 16: | 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: | 17:43
25 | 08: 05 | 07:11
| 16: | 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 |
| 259 | 277
|

| Mérz | april | Mai |3uni
| 07:02 ] 06:51 | 05:47 | 05:0

| 17:53 | 13:47 | 20:38 | 21:23

| 07:00 | 06:49 | 05:45 | 05:0

| 17:54 ] 15:48 | 20:39 | 21:2!

| 06:58 | 06:47 | 05:43 | 05:0

| 17:56 | 13:50 | 20:41 | 21: 26
| 06:56 | 06:45 | 05:41 | 04:59
| 17:58 ] 19:52 | 20:43 | 21:27
| 06:53 | 06:42 | 05:39 | 04:58
| 18:00 | 19:53 | 20:44 | 21:28
| 06:51 1 06:40 1 05:37 | 04:58
| 18:01 ] 19:55 | 20:46 | 21:29
| 06:49 | 06:38 | 05:35 06:07 (WEA NOG) | 04:57
| 18:03 | 19:57 |2047 5 06:12 (WEA NOS) | 21:30
| 06:47 ] 06:35 06:58 (WEA BO46) | 05:34 06:06 (WEA NOS) | 04:56
| 18:05 11359 1 06:50 (WEABO46) | 20149 8 06:14 (WEA NOS) | 21:30
| 06:44 ] 06:33 | 05:32 06:04 (WEA NOG) | 04:56
| 18:07 ] 20:00 2051 11 06:15 (WEA NOB) | 21:31
| 06:42 1 06:31 | 05:30 06:04 (WEA NOS) | 04:55
| 18:09 | 20:02 12052 12 06:16 (WEA NOS) | 21:32
| 06:40 ] 06:29 | 05:29 06:03 (WEA NOS) | 04:55
| 18:10 | 20:04 |20:54 13 06:16 (WEA NOG) | 21:33
| 06:38 | 06:26 | 05:27 06:03 (WEA NOS) | 04:55
| 18:12 | 20:05 12056 14 06:17 (WEA NOG) | 21:34
| 06:35 | 06:24 | 05:25 06:03 (WEA NOS) | 04:54
| 18:14 | 20:07 | 2057 13 06:16 (WEA NOB) | 21:34
| 06:33 1 06:22 | 05:24 06:03 (WEA NOS) | 04:54
| 18:16 | 20:09 2059 13 06:16 (WEA NOG) | 21:35
| 06:31 | 06:20 | 05:22 06:03 (WEA NOB) | 04:54
| 18:17 | 20:10 2100 12 06:15 (WEA NOG) | 21:35
| 06:28 | 06:18 06:41 (WEA_N21) | 05:21 05:47 (WEA 02/8033) | 04:54
| 18:19 ]20:12 10 05:51 (WEA_N21) | 21:02 14 06:15 (WEA NOS) | 21:36
| 06:26 | 06:15 06:39 (WEA_N21) | 05:19 05:45 (WEA 02/8033) | 04:54
| 18:21 120:14 14 06:53 (WEA N21) | 21:03 15 06:14 (WEA NOB) | 21:36
| 06:24 ] 06:13 06:38 (WEA_N21) | 05:18 05:44 (WEA 02/B033) | 04:54
| 18:23 |20:16 16 08:54 (WEA N21) | 21:05 15 06:13 (WEA NOB) | 21:37
| 06:22 | 06:11 06:36 (WEA_N21) | 05:16 05:43 (WEA 02/B033) | 04:54
| 18:24 120:17 18 06:54 (WEA_N21) | 21:06 12 06:12 (WEA NOB) | 21:37
| 06:19 1 06:09 06:35 (WEA_N21) | 05:15 05:42 (WEA 02/B033) | 04:54
| 18:26 |20:13 20 08:55 (WEA_N21) | 21:08 10  05:52 (WEA 02/BO33) | 21:37
| 06:17 1 06:07 06:34 (WEA_N21) | 05:13 05:41 (WEA 02/B033) | 04:54
| 18:28 120:21 21 05:55 (WEA_N21) | 21:09 10  05:51 (WEA 02/BO33) | 21:38
| 06:15 | 06:05 06:34 (WEA_N21) | 05:12 05:41 (WEA 02/B033) | 04:54
| 18:29 ]20:22 21 06:55 (WEA N21) | 21:11 10 05:51 (WEA 02/B033) | 21:38
| 06:12 06:35 (WEA 10/BO47) | 06:03 06:34 (WEA_N21) | 05:11 05:42 (WEA 02/B033) | 04:55
|18:31 1 06:36 (WEA10/BO47) | 20:24 21 06:55 (WEAN21) [ 21:12 9 DS:51 (WEA 02/BC33) | 21:38
| 06:10 ] 06:01 06:34 (WEA_N21) | 05:10 05:42 (WEA 02/B033) | 04:55
| 18:33 120:26 20 05:54 (WEA N21) | 21:13 8 05:50 (WEA 02/BO33) | 21:38
| 06:08 ] 05:59 06:34 (WEA_N21) | 05:08 05:43 (WEA 02/B033) | 04:55
| 18:35 120:27 20 06:54 (WEA N21) | 21:05 7  05:50 (WEA 02/8033) | 21:38
| 06:05 | 05:57 06:34 (WEA_N21) | 05:07 05:44 (WEA 02/8033) | 04:56
| 18:36 120:20 19 05:53 (WEA N21) | 21:16 5 05:49 (WEA 02/B033) | 21:38
| 06:03 | 05:54 06:34 (WEA_N21) | 05:06 | 04:56
| 18:38 120:31 18 06:52 (WEA_N21) | 21:17 | 21:38
| 06:01 ] 05:52 06:36 (WEA_N21) | 05:05 | 04:56
| 18:40 20:33 15 08:51 (WEA_N21) | 21:19 | 21:38
| 06:58 ] 05:51 06:37 (WEA_N21) | 05:04 | 04:57
| 19:41 ]20:34 13 06:50 (WEA_N21) | 21:20 | 21:38
| 06:56 | 05:49 06:39 (WEA_N21) | 05:03 | 04:58
| 19:43 120:36 8 06:47 (WEA_N21) | 21:21 | 21:38
| 06:54 | | 05:02 |

| 19:45 | | 21:22 |

| 367 | 416 | 485 | 499
| 1 | 255 | 216 |

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

Tag im Monat

Scnnenaufgang  (SS:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 09 - IO 09 Rosa-Luxenburg-StraBe 6, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden

| 3uli
1]04:58
| 21:37
2 | 0459
| 21:37
3 | 05:00
| 21:37
4| 05:00
| 21:36
51 05:01
| 21:36
6 105:02
| 21:35
7| 05:03
| 21135
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
18 | 05:16
| 21:24
20 | 05:18
| 21:23
211 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 |

05:55 (WEA 02/BO33)
05:57 (WEA 02/B033)
05:53 (WEA 02/B033)
05:59 (WEA 02/B033)
05:52 (WEA 02/B033) 03
06:00 (WEA 02/B033) | 20:32
05:51 (WEA 02/BO33) | 06:05
06:00 (WEA 02/BO33) | 20:30
05:52 (WEA 02/B033) | 06:07
06:01 (WEA 02/BO33) | 20:28
05:51 (WEA 02/BO33) | 06:08
06:02 (WEA 02/B033) | 20:25
05:51 (WEA 02/B033) | 06:10
06:01 (WEA 02/B033) | 20:23
05:53 (WEA 02/BO33) | 06:11
06:02 (WEA 02/B033) | 20:21
05:54 (WEA 02/BO33) | 06:13
06:23 (WEA NO6) | 20:19
05:55 (WEA 02/B033) | 06:15
06:24 (WEA NO6) | 20:17
05:57 (WEA 02/BO33) | 06:16
06:26 (WEA NOB) | 20:15
05:58 (WEA 02/BO33) | 06:18
06:26 (WEA NO6) | 20:12
06:13 (WEA NOG) | 06:20
06:26 (WEA NO6) | 20:10
06:14 (WEA NOB) | 06:21
06:27 (WEA NOG) | 20:08
06:13 (WEA NO6) | 06:23
06:27 (WEA NO6) | 20:06

| 454

|
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05:
2L
05:
21:
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21
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21:
05:
20:
05:
20
05:
20:
05:
20:
05:
20:
05:
20:
05:
20:
05:
20:
05:
20:
05:
20:
05:
20:
05:
20:
06:
20:
06:
20:
06:

13
12
11

10

13
16
18
20
20
21
21
21
20
19
19
16
14

10

312

| September

06:14 (WEA NO6) | 06:25
06:27 (WEA NO6) | 20:03
06:14 (WEA NO6) | 06:26
06:26 (WEA NO6) | 20:01
06:14 (WEA NO6) | 06:28
06:25 (WEA NO6) | 19:59
06:15 (WEA NOG) | 06:29
06:25 (WEA NO6) | 19:57
06:16 (WEA N06) | 06:31
06:23 (WEA NO6) | 19:54
06:19 (WEA N06) | 06:33
06:21 (WEA NO6) | 19:52

| 06:34
19:50

Bl B
n 3 &

HOoOROROKRO
&ty
P

[CR R RCR- RTR-

& L&
ey

06:42

|19:38
06:46 (WEA_N21) | 06:44
06:55 (WEA_N21) | 19:36
06:45 (WEA_N21) | 06:46
06:58 (WEA_N21) | 19:34
06:42 (WEA_N21) | 06:47
06:58 (WEA_N21) | 19:31
06:42 (WEA_N21) | 06:49
07:00 (WEA_N21) | 19:29
06:40 (WEA_N21) | 06:51
07:00 (WEA_N21) | 19:27
06:40 (WEA_N21) | 06:52
07:00 (WEA_N21) | 19:24
06:40 (WEA_N21) | 06:54
07:01 (WEA_N21) | 19:22
06:39 (WEA_N21) | 06:55
07:00 (WEA_N21) | 19:20
06:40 (WEA_N21) | 06:57
07:01 (WEA_N21) | 19:17
06:39 (WEA_N21) | 06:59
06:59 (WEA_N21) | 19:15
06:40 (WEA_NZ21) | 07:00
06:59 (WEA_N21) | 19:13
06:39 (WEA_N21) | 07:02
06:58 (WEA_N21) | 19:10
06:41 (WEA_N21) | 07:04
06:57 (WEA_N21) | 19:08
06:41 (WEA_N21) | 07:05
06:55 (WEA_N21) | 19:06
06:43 (WEA_N21) | 07:07
06:53 (WEA_N21) | 19:03

| 07:09

| 19:01
07:10

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

| Oktober | NovembefDezember

|07:14 | 07:07
118:54 | 16:48
|07:15 | 07:09
118:52 | 16:46
|07:17 | 07:11
| 18:49 | 16:44
06:55 (WEA BO46) | 07:19 | 07:13
06:56 (WEA BO46) | 18:47 | 16:42
107:20 | 07:15
118:45 | 16:41
107:22 | 07:16
118:42 | 16:39
| 07:24 | 07:18
| 18:40 | 16:37
107:25 | 07:20
| 18:38 | 16:35
|o7:27 | 07:22
| 18:36 | 16:34
107:29 | 07:24
| 18:33 | 16:32
107:30 | 07:25
11831 | 16:31
| 07:32 | 07:27
118:29 | 16:29
10734 | 07:29
118:27 | 16:27
| 07:36 | 07:31
118:25 | 16:26
| 07:37 | 07:32
| 18:22 | 16:25
107:39 | 07:34
| 18:20 | 16:23
|o7:41 | 07:36
| 18:18 | 16:22
107:43 | 07:38
| 18:16 | 16:20
| 07:44 | 07:39
| 18:14 | 16:19
107:46 | 07:41
|18:12 | 16:18
107:48 | 07:43
| 18:10 | 16:17
| 07:50 | 07:44
118:07 | 1616
107:51 | 07:46
| 18:05 | 16:14
107:53 | 07:48
| 18:03 | 16:13
| 06:55 | 07:49
117:01 | 16:12
106:57 | 07:51
116:59 | 16:11
| 06:58 | 07:52
116:57 | 16:11
107:00 | 07:54
|16:55 | 16:10
| 07:02 | 07:56
116:53 | 16:09
| 07:04 | 07:57
| 16:52 | 16:08
| 07:06 |
116:50 |
| 331 | 266
|

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

Tag im Monat

Scnnenaufgang

Sonnenuntergang (55:MM)

(55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

os032021 0857718 WINdPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com

Schattenwurfberechnung
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Projekt:

WEA Borne-Mitte

SHADOW -

Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 10 - IO 10 Rosa-Luxenburg-StraBe 18, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden
astr.max. mdgl.Beschattung |

|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 | 17:05
410822 |07:51
| 16:16 | 17:06
5108:22 | 07:49
| 16:17 | 17:08
6108:21 | 07:47
| 16:19 | 17:10
7 | 08:21 | 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
12 108:18 | 07:37
|16:27  |17:21
13| 08:18 | 07:35
|16:28 | 17:23
141 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
190812 | 07:23
|16:38 | 17:34
20 | 08: 11 | 07:21
| 16: | 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: | 17:43
25 | 08: 05 | 07:11
| 16: | 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 |
| 259 | 277
|

| Mérz | April
|07:02 | 06:51
|17:53 | 19:47

| 07:00 | 06:48

| 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

| 06:49 | 06:38

| 18:03 | 19:57

| 06:47 | 06:35

| 18:05 | 19:5%

| 06:44 | 06:33

| 18:07 | 20:00

| 06:42 | 06:31

| 18:09 | 20:02

| 06:40 | 06:29
|18:10 | 20:04

| 06:38 | 06:26
|18:12 | 20:05

| 06:35 | 06:24
|18:14 | 20:07
[06:33  ]06:22
|18:16  |20:09

| 06:31 | 06:20

| 18:17 | 20:10

| 06:28 | 0G:18

| 18:19 | 20:12
|06:26 | 06:15
|18:21 | 20:14

| 06:24 | 06:13

| 18:23 | 20:16

| 06:22 | 06:11

| 18:24 | 20:17

| 06:19 | 06:09
|18:26 | 20:18 6
| 06:17 | 06:07
|18:28  |20021 12
| 06:15 | 06:05
118:29 2002 15
| 06:12 | 06:03

| 18:31 | 20:24 17
|06:10 | 06:01

| 18:33 | 20:26 18
| 06:08 | 05:59

| 18:35 | 20:27 20
| 06:05 | 05:57
|18:36  |20029 21
| 06:03 | 05:54

| 18:38 | 20:31 21
1 06:00 | 05:52
|18:40  |20:33 20
| 06:58 | 05:51
|19:41  |20:334 20
| 06:56 | 05:49

| 19:43 | 20:36 19
| 06:54 |

119145 |

| 367 | 416

| |

189

OO
21
02

5

1

5:

1:03
5:18
1:05
5:16
1:06
06:33 (WEA_N21) | 05:
06:39 (WEA_N21) | 21:
06:30 (WEA_N21 5
06:42 (WEA_N21
06:28 (WEA_N21
06:43 (WEA_N21
06:27 (WEA_N21
06:44 (WEA_N21
06:26 (WEA_N21
06:44 (WEA_N21
06:25 (WEA_N21

) 5
)
)
)
)
)
)
)
)
)l

06:45 (WEA_N21)
)
)
)
)
)
)
)
)
)
)

1

13
5 1

1:11
5:11
1:12
5 10
5: 08
1:1
06:24 (WEA_N21
06:45 (WEA_N21
06:24 (WEA_N21
06:45 (WEA_N21
06:25 (WEA_N21
06:45 (WEA_N21
06:25 (WEA_N21
06:45 (WEA_N21

06:25 (WEA_N21
06:44 (WEA_N21

5: 07
1:16
5: 05
1:1
05
19
5:04
1:20
5:03
1:21
5:02
1:22
485

18
16
14

11

11
12
13
13
12
13
12
11
10
12

11

10
10

262

| Juni

06:25 (WEA_N21) | 05:01
06:43 (WEA_N21) | 21:23
06:26 (WEA_N21) | 05:00
06:42 (WEA_N21) | 21:25
06:26 (WEA_N21) | 05:00
06:40 (WEA_N21) | 21:26
06:28 (WEA_N21) | 04:59
06:39 (WEA_N21) | 21:27
06:31 (WEA_N21) | 04:58
06:36 (WEA_N21) | 21:28

| 04:58

121:29

| 04:57

| 21:30

| 04:56

| 21:30

| 04:56

] 21:31

| 04:56

|21:32

| 04:55

121:33

| 04:55

]21:34

05:57 (WEA NOG) | 04:54
06:03 (WEA NOG) | 21:34
05:56 (WEA NO6) | 04:54
06:05 (WEA NOG) | 21:35
05:54 (WEA NOG) | 04:54
06:05 (WEA NOG) | 21:35
05:54 (WEA NOG) | 04:54
06:06 (WEA NOG) | 21:36
05:53 (WEA NOG) | 04:54
06:06 (WEA NO6) | 21:36
05:53 (WEA NOG) | 04:54
06:06 (WEA NO6) | 21:37
05:54 (WEA NOG) | 04:54
06:06 (WEA NOG) | 21:37
05:54 (WEA NOG) | 04:54
06:07 (WEA NOG) | 21:37
05:54 (WEA NO6) | 04:54
06:06 (WEA NO) | 21:38
05:54 (WEA NO6) | 04:54
06:05 (WEA NOG) | 21:38
05:55 (WEA NOG) | 04:55
06:05 (WEA NOS) | 21:38
05:37 (WEA 02/B033) | 04:55
06:05 (WEA NOB) | 21:38
05:36 (WEA 02/BO33) | 04:55
06:04 (WEA NOB) | 21:38
05:35 (WEA 02/B033) | 04:56
06:02 (WEA NOG) | 21:38
05:34 (WEA 02/B033) | 04:56
05:41 (WEA 02/B033) | 21:38
05:33 (WEA 02/B033) | 04:56
05:41 (WEA 02/BO33) | 21:38

05:32 (WEA 02/8033) | 04:57
05:41 (WEA 02/B033) | 21:38
05:31 (WEA 02/B033) | 04:58
05:41 (WEA 02/B033) | 21:38
05:32 (WEA 02/B033) |
05:42 (WEA 02/B033) |

|

499

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

Tag im Monat

Scnnenaufgang  (SS:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

34

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

05:33 (WEA 02/BO33)
05:41 (WEA 02/BO33)
05:33 (WEA 02/BO33)
05:41 (WEA 02/B033)
05:34 (WEA 02/BO33)
05:41 (WEA 02/BO33)
05:34 (WEA 02/BO33)
05:40 (WEA 02/BO33)
05:35 (WEA 02/BO33)
05:39 (WEA 02/BO33)
05:37 (WEA 02/B033)
05:38 (WEA 02/BO33)

os032021 0857719 WINdPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com

Schattenwurfberechnung
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Projekt: Lizenzierter Anwender:

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 10 - IO 10 Rosa-Luxenburg-StraBe 18, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August 1 yOktober | ber D
1]04:58 | 05:35 | 06:25 | 07:14 | 07:07 | 07:58
| 21:37 | 21:06 | 20:03 | 18:54 | 16:48 | 16:07
2] 04:59 | 05:36 | 06:26 | 07:15 | 07:09 | 08:00
| 21:37 | 21:04 [20:01 | 18:52 | 16146 | 16:07
3| 05:00 | 05:38 | 06:28 | 07:17 | 07:11 | 08:01
| 21:37 | 21:02 | 19:59 | 18:49 | 16:44 | 16:06
4] 05:00 | 05:39 | 06:29 | 07:19 | 07:13 | 08:03
|21:36 | 21:01 |19:57 | 18:47 | 16:42 | 16:05
51 05:01 | 05:41 | 06:31 | 07:20 | 07:15 | 08:04
| 21:36 | 20:59 [19:54 | 1845 | 16141 | 16:05
6 | 05:02 | 05:43 |06:33  |07:22  |07:16 | 08:05
| 21:35 | 20:57 | 19:52 | 18:42 | 16:39 | 16:05
7105:03 05:43 (WEA 02/8033) | 05:44 | 06:34 | 07:24 | 07:18 | 08:07
] 21:35 3 05:46 (WEA 02/B033) | 20:55 |19:50 | 1840 | 16:37 | 16:04
8] 05:04 05:41 (WEA 02/B033) | 05:46 06:39 (WEA_N21) | 06:36 | 07:25 | 07:20 | 08:08
| 21:34 5  05:46 (WEA 02/BO33) | 20:53 8 06:47 (WEA_N21) | 15:48 | 18:38 | 16:35 | 16:04
9] 05:05 05:41 (WEA 02/B033) | 05:47 06:36 (WEA_N21) | 06:38 | 07:27 | 07:22 | 08:09
| 21:33 6  05:47 (WEA 02/B033) | 20:51 13 06:49 (WEA_N21) | 19:45 | 18:36 | 16:34 | 16:03
10 | 05:06 05:40 (WEA 02/B0O33) | 05:49 06:35 (WEA_N21) | 06:39 | 07:29 | 07:24 | 08:10
| 21:33 8 05:48 (WEA 02/B033) | 20:50 15 06:50 (WEA_N21) | 19:43 | 18:33 | 16:32 | 16:03
11 ] 05:07 05:40 (WEA 02/B033) | 05:50 06:34 (WEA_N21) | 06:41 | 07:30 | 07:25 | 08:11
| 21:32 9 05:49 (WEA 02/BO33) | 20:48 17  06:51 (WEA_N21) | 19:41 | 18:31 | 16:31 | 16:03
12 ] 05:08 05:40 (WEA 02/B033) | 05:52 06:33 (WEA_N21) | 06:42 | 07:32 | 07:27 | 08:12
| 21:31 9 05:49 (WEA 02/B0O33) | 20:46 19 06:52 (WEA_N21) | 19:38 | 18:229 [ 16:29 | 16:03
13 ] 05:09 05:40 (WEA 02/B033) | 05:54 06:32 (WEA_N21) | 06:44 | 07:34 | 07:20 | 08:13
| 21:30 9 05:49 (WFA 02/B033) | 20:44 20 06:52 (WEA_N21) | 19:36 | 18:27 | 16:28 | 16:03
14 | 05:10 05:40 (WEA 02/8033) | 05:55 06:32 (WEA_N21) | 06:46 1 07:36 | 07:31 | 08:14
| 21:29 9 05:49 (WEA 02/BO33) | 20:42 20 06:52 (WEA_N21) | 19:34 | 1825 | 16:26 | 16:03
15 | 05:11 05:42 (WEA 02/B0O33) | 05:57 06:31 (WEA_N21) | 06:47 | 07:37 | 07:32 | 08:15
| 21:28 9 05:51 (WEA 02/B033) | 20:40 21 06:52 (WEA_N21) | 15:31 | 18:22 | 16:25 | 16:03
16 | 05:13 05:43 (WEA 02/BO33) | 05:59 06:32 (WEA_N21) | 06:49 | 07:39 | 07:34 | 08:16
| 21:27 8  05:51 (WEA02/B0O33) | 20:38 20 06:52 (WEA_N21) | 19:29 | 18:220 [ 16:23 | 16:03
17 | 05:14 05:44 (WEA 02/B0O33) | 06:00 06:31 (WEA_N21) | 06:51 | 07:41 |07:36 | 08:17
| 21:26 6  05:50 (WEA 02/BO33) | 20:36 20 06:51 (WEA_N21) | 19:27 | 18:18 | 16:22 | 16:03
18 | 05:15 05:45 (WEA 02/B033) | 06:02 06:32 (WEA_N21) | 06:52 | 07:43 | 07:38 | 08:17
| 21:25 11 06:13 (WEA N06) | 20:34 19 06:51 (WEA_N21) | 19:24 | 18:16 | 16:20 | 16:04
19 | 05:16 05:46 (WEA 02/B033) | 06:03 06:32 (WEA_N21) | 06:54 | 07:44 | 07:39 | 08:18
|21:24 11 06:14 (WEANDG) | 20:32 19 06:51 (WEA_N21) | 19:22 | 18:14 | 16:19 | 16:04
20 | 05:18 05:47 (WEA 02/B0O33) | 06:05 06:32 (WEA_N21) | 06:55 | 07:46 | 07:41 | 08:19
| 21:23 11 06:14 (WEA NOB) | 20:30 17 06:49 (WEA_N21) | 19:20 | 18:12 | 16:18 | 16:04
21| 05:19 06:05 (WEA NOB) | 06:07 06:34 (WEA_N21) | 06:57 | 07:48 | 07:43 | 08:19
|21:22 11 06:16 (WEA NOG) | 20:28 14  06:48 (WEA_N21) | 19:17 | 18:10 | 16:17 | 16:05
22| 05:20 06:04 (WEA N0B) | 06:08 06:35 (WEA_N21) | 06:59 | 07:50 | 07:44 | 08:20
| 21:20 12 06:16 (WEA NQG) | 20:25 11 06:46 (WEA_N21) | 19:15 | 18:07 | 16:16 | 16:05
23| 05:22 06:04 (WEA NOB) | 06:10 06:38 (WEA_N21) | 07:00 | 07:51 | 07:46 | 08:20
| 21:19 12 06:16 (WEA NOS) | 20:23 5 06:43 (WEA_N21) | 19:13 | 18:05 | 16:15 | 16:06
24 | 05:23 06:04 (WEA NO6) | 06:12 |07:02 | 07:53 | 07:48 | 08:21
| 21:18 13 06:17 (WEA NOB) | 20:21 | 19:10 | 18:03 | 16:13 | 16:06
25| 05:24 06:04 (WEA NOB) | 06:13 | 07:04 | 06:55 | 07:49 | 08:21
|21:16 13 06:17 (WEA NOB) | 20:19 |19:08  |17:01 | 16:12 | 16:07
26 | 05:26 06:04 (WEA N0B) | 06:15 | 07:05 | 06:57 | 07:51 | 08:22
| 21:15 12 06:16 (WEA NOB) | 20:17 | 15:06 | 16:59 | 16:11 | 16:07
27 | 05:27 06:05 (WEA NO6) | 06:16 |07:07 | 06:58 | 07:52 | 08:22
| 21:13 12 06:17 (WEA NOB) | 20:15 | 19:03 | 16:57 | 16:11 | 16:08
28 | 05:29 06:05 (WEA NOG) | 06:18 |07:09 | 07:00  |07:54 | 08:22
|21:12 11 06:16 (WEA NO6) | 20:12 19:01  |16:55 | 16:10 | 16:09
29| 05:30 06:05 (WEA N0B) | 06:20 | 07:10 | 07:02 | 07:56 | 08:22
| 21:10 10 06:15 (WEA NOB) | 20:10 | 18:59 | 16:53 | 16:09 | 16:10
30| 05:32 06:07 (WEA NOB) | 06:21 | 07:12 | 07:04 | 07:57 | 08:22
| 21:09 8 06:15 (WEA NOB) | 20:08 | 18:56 | 16:52 | 16:08 | 16:11
31| 05:33 06:08 (WEA NO6) | 06:23 | 107:06 | | 08:22
| 21:07 4 06:12 (WEA NO6) | 20:06 | 116:50 | | 16:12
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 244

astr.max.mogl.Beschattung | 232 | 258 | | | |

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

Scnnenaufgang  (SS:MM)
Sonnenuntergang (55:MM)

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

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

Tag im Monat
Minuten mit Schatten

os032021 0857720 WINdPRO ‘

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deut
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

schland GmbH

Koog

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 11 - IQ 11 Ernst-Thélmann-StraBe 58, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mérz 1April |Mai | 3uni
1]08: | 07:02 | 06:51 | 06:30 (WEA_N21) | 05:01 05:30 (WEA 02/B033)
| u | 17:53 | 19:47 | 19 06:49 (WEA_N21) | 21:23 10 05:40 (WEA 02/8033)
210 | 07:00 | 06:49 | 06:30 (WEA_N21) | 05:00 05:29 (WEA 02/B033)
11 | 17:54 | 19:48 | 18 06:48 (WEA_N21) [ 21:25 11 05:40 (WEA 02/B033)
3]0 | 06:58 | 06:47 | 06:31 (WEA_N21) | 05:00 05:29 {(WEA 02/B033)
|1 | 17:56 | 18:50 | 15 06:46 (WEA_N21) | 21:26 11 05:40 (WEA 02/B033)
4]0 | 0B:56 | 06:45 | 06:33 (WEA_N21) | 04:59 05:30 (WEA 02/BO33)
| 16: | 17:58 | 19:52 | 20 12 06:45 (WEA_N21) | 21:27 11 05:41 (WEA 02/B033)
5] 08: | 06:53 | 06:42 | 05: 08:35 (WEA_N21) | 04:58 05:29 (WEA 02/B033)
1 16: | 18:00 | 19:53 12 7 06:42 (WEA_N21) | 21:28 12 05:41 (WEA 02/B033)
60 | 06:51 | 06:40 | 05 | 04:58 05:30 (WEA 02/BO33)
| 16: | 18:01 | 19:55 | 20: |21:29 12 05:42 (WEA 02/B033)
7108: | 06:49 | 06:38 10 | 04:57 05:30 (WEA 02/B033)
| 1&:: | 18:03 | 19:57 | 20: | 21:30 11 05:41 (WEA 02/B0O33)
8] 08 | 06:47 | 06:35 1 05: | 04:56 05:30 (WEA 02/BO33)
| 16: | 18:05 | 19:59 12 121:30 12 05:42 (WEA 02/BO33)
9| 08: | 06:44 | 06:33 06:56 (WEA BO46) | 0! | 04:56 05:31 (WEA 02/B033)
| 18: | 18:07 | 20:00 1 06:57 (WEA BO46) | 2 |21:31 11 05:42 (WEA NO5)
101 08: | 06:42 | 06:31 06:54 (WEA BO46) | 0 | 04:55 05:31 (WEA 02/B033)
| 1&: | 18:09 | 20:02 2 (06:56 (WEA BO46) | 2 | 21:32 11 05:42 (WEA NO5)
11| 08: | 06:40 | 06:29 | 05 | 04:55 05:31 (WEA 02/8033)
| 16: | 18:10 | 20:04 | 20; 121:33 12 05:43 (WEA NO5)
12|08 | 06:38 | 06:26 | 05: | 04:55 05:32 (WEA 02/BO33)
| 16: | 18:12 | 20:05 | 20: |2:34 11 05:43 (WEA NOS)
13 ] 08: | 06:35 | 06:24 |0 | 04:54 05:31 (WEA 02/B033)
| 16: | 18:14 | 20:07 | 20: |21:34 12 05:43 (WEA NO5)
14 | 08: | 06:33 | 06:22 | 0s: 06:00 (WEA NDB) | 04:54 05:32 (WEA NOS)
| 18 | 18:16 | 20:09 12 q 06:04 (WEA NDB) | 21:35 11 05:43 (WEA NO5)
15 | 08: | 06:31 | 06:20 | 05: 05:57 (WEA NOB) | 04:54 05:32 (WWEA NOS)
|1 | 18:17 | 20:10 121 £l 06:06 (WEA NO6) | 21:35 12 05:44 (WEA NOS)
16| 0 | 06:28 | 06:18 | o 05:57 (WEA NOB) | 04:54 05:32 (WEA NO5)
1 | 18:19 | 20:12 | 21: 10 06:07 (WEANOB) | 21:36 12 05:44 (WEA NO5)
1710 | 06:26 | 06:15 | 05: 05:55 (WEA NO6) | 04:54 05:33 (WEA N0O5)
|1 | 18:21 | 20:14 |21 12 06:07 (WEA NO6) | 21:36 11 05:44 (WEA N0%)
1810 | 06:24 | 06:13 | 05: 05:55 (WEA NO6) | 04:54 05:33 (WEA N0O5)
|1 | 18:23 | 20118 |21:05 13 06:08 (WEA NO6) | 21:37 12 05:45 (WEA NO2)
19| 0 | 06:22 | 06:11 06:36 {WEA_N21) | 05:16 05:55 (WEA NO6) | 04:54 05:33 (WEA NO5)
| 1 | 18:24 | 20:17 10 06:46 (WEA_N21) | 21:06 14 06:0% (WEA N06) | 21:37 12 05:45 (WEA N05)
20| 0 | 06:19 | 06:09 06:34 (WEA_N21) | 05:15 Q5:55 (WEA NO6) | 04:54 05:33 (WEA NOS)
It | 18:26 | 20:18 14 06:48 (WEA_N21) | 21:08 14 06:09 (WEA NO6) | 21:37 12 05:45 (WEA NO5)
21| 0 | 06:17 | 06:07 06:32 (WEA_N21) | 05:13 05:54 (WEA NO6) | 04:54 05:34 (WEA NO5)
1 | 18:28 ]20:21 17 0649 (WEA N21) | 21:09 15 06:00 (WEANDG) | 21:38 12 05:46 [WEA NOS)
2210 | 06:15 | 06:05 06:31 (WEA_N21) | 05:12 05:54 (WEA NOB) | 04:54 05:34 (WEA NO5)
| U | 18:29 | 20:22 13 06:50 (WEA_N21) | 21:11 15 06:09 (WEA NOB) | 21:38 12 05:46 (WEA NO5)
23| 08: | 06:12 06:35 (WEA 10/B0D47) | 06:03 06:30 (WEA_N21) | 05:11 (5:55 (WEA NO6) | 04:55 05:34 (WEA N0O5)
| 16: | 18:31 06:36 (WEA 10/BO47) | 20:24 21 06:51(WEA_N21) | 2112 14 06:03 (WEA NOB) | 21:38 12 05:46 (WEA NO5)
24 | 08: | DB:10 06:33 (WEA 10/B047) | 06:01 06:29 {WEA_N21) | 05:10 05:55 (WEA NOB) | 04:55 05:34 (WEA NOS)
| 16: | 18:33 06:35 (WEA 10/BD47) | 20:26 22 06:51 (WEA_N21) | 21:13 14 06:0% (WEA NO6) | 21:38 12 05:46 (WEA NO5)
25| 08: | 06:08 | 05:59 06:29 (WEA_N21) | 05:08 Q5:55 (WEA NO6B) | 04:55 05:35 (WEA NO5)
| 16: | 18:35 | 20:27 22 06:51 (WEA_N21) | 21:15 14 06:0% (WEA NO6) | 21:38 12 05:47 (WEA N0O5)
26| 08: | 06:05 | 05:57 06:28 (WEA_N21) | 05:07 Q5:56 (WEA N0OG) | 04:56 05:35 (WEA NOS)
| 16: | 18:36 | 20:29 23 06:51 (WEA_N21) | 21:16 2 06:08 (WEA NO6) | 21:38 11 05:46 (WEA NO5)
27 | 08: | 06:03 | 05:54 06:28 (WEA_N21) | 05:06 05:34 (WEA 02/B0O33) | 04:56 05:35 (WEA NO5)
| 16: | 18:38 |20:31 23 0B:51{WEA_N21) | 21:17 13 06:08 (WEA NOB) | 21:38 12 05:47 (WEA NO5)
28 | 08:l | 06:01 | 05:52 06:29 (WEA_N21) | 05:05 05:33 (WEA 02/B033) | 04:56 05:35 (WEA NO5)
| 16: | 18:40 | 20:32 22 06:51 (WEA_N21) | 21:19 15 06:07 (WEA NOG) | 21:38 12 05:47 (WEA NOS5)
29 | 08t | 06:58 | 05:50 06:29 (WEA_N21) | 05:04 05:32 (WEA D2/B033) | 04:57 05:36 [WEA NOS)
| 18: | 19:41 | 20:3¢ 22 06:51{(WEA_N21)|21:20 14 06:06 (WEA NO6) | 21:38 11 05:47 (WEA NO5)
30107 | 06:56 | 05:49 06:29 (WEA_N21) | 05:03 05:31 (WEA 02/B033) | 04:58 05:35 (WEA 02/B033)
| 16: | 19:43 | 20:36 21 06:50 (WEA_N21) | 21:21 14 06:05 (WEA NO6) | 21:38 11 05:46 (WEA NOS)
31107 | 06:54 | | 05:02 05:31 (WEA 02/B033) |
| 16: | 19:45 | | 21:22 11 06:04 (WEA NOG) |
Sonnenscheinstunden | 259 | 367 | 416 | 485 | 499
astr.max.mogl.Beschattung | | | 239 | 298 | 346

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

Tag im Monat

Scnnenaufgang

(55:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

(WEA mit erstem Schatten)

Sonnenuntergang (55:MM) Zeitpunkt (55:MM) Schattenende (WEA mit letztem Schatten)

os032021 0857720 WINdPRO ‘

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 11 - IQ 11 Ernst-Thélmann-StraBe 58, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

13uli
1] 04:58
|21:37 11
2| 04:59
2137 11
3 | 05:00
|21:37 11
4 | 05:00
|21:36 11
5 | 05:01
|21:36 11
6 | 05:02
|21:35 12
7 | 05:03
|21:35 11
8 | 05:04
|21:3¢ 11
9 | 05:05
|21:33 12
10 | 05:06
|21:33 12
11| 05:07
[21:32 11
12| 05:08
|21:31 10
13 | 05:09
|21:30 14
14| 05:10
|21:29 14
15| 05:11
|21:28 15
16 | 05:12
|21:27 15
17 | 05:14
|21:26 13
18 | 05:15
|21:25 13
19| 05:16
|21:24 13
20 | 05:18
|23 14
21 | 05:19
[21:22 14
22 | 05:20
|21:20 14
23 | 05:22
|21:19 14
24 | 05:23
|21:18 15
25 | 05:24
|21:16 14
26 | 05:26
|21:15 12
27 | 05:27
2113 11
28 | 05:29
|21:12 10
29 | 05:30
| 21:10 7
30 | 05:32
| 21:09
31 ] 05:33
| 21:07
|

Sonnenscheinstunden | 502
astr.max. mdgl.Beschattung | 356

| August

05:36 (WEA 02/BO33) | 05:35
05:47 (WEA NO5) | 21:06
05:36 (WEA 02/BO33) | 05:36
05:47 (WEA NOS) | 21:04
05:35 (WEA 02/BO33) | 05:38
05:46 (WEA NO5) | 21:02
05:36 (WEA 02/B033) | 05:39
05:47 (WEA 02/BO33) | 21:00
05:36 (WEA 02/BO33) | 05:41
05:47 (WEA 02/BO33) | 20:59
05:36 (WEA 02/B033) | 05:42
05:48 (WEA 02/BO33) | 20:57
05:37 (WEA 02/B033)
05:48 (WEA 02/B033)
05:36 (WEA 02/B033)
05:47 (WEA 02/B033)
05:36 (WEA 02/B033)
05:48 (WEA 02/B033)
05:36 (WEA 02/B033)
05:48 (WEA 02/B033)
05:37 (WEA 02/B033)
05:48 (WEA 02/B033)
05:38 (WEA 02/B033)
05:48 (WEA 02/B033)
05:39 (WEA 02/B033)
06:13 (WEA NO6)
05:40 (WEA (02/B033)
06:14 (WEA NOG)
05:42 (WEA 02/B033)
06:16 (WEA NOG)
05:43 (WEA 02/B033)
06:17 (WEA NOG)
05:44 (WEA 02/BO33)
06:18 (WEA NO6)
06:05 (WEA NOG)
06:18 (WEA NOG) | 20:34
06:05 (WEA NOG) | 06:03
06:18 (WEA NOB) | 20:32
06:04 (WEA NO6) | 06:05
06:18 (WEA NO6) | 20:30
06:05 (WEA NO6) | 06:07
06:19 (WEA NO6) | 20:28
06:05 (WEA NO6) | 06:08
06:19 (WEA NOB) | 20:25
06:05 (WEA NO6) | 06:10
06:19 (WEA NO6) | 20:23
06:05 (WEA NO6) | 06:11
06:20 (WEA NO6) | 20:21
06:05 (WEA NOB) | 06:13
06:19 (WEA NO6) | 20:19
06:06 (WEA NOB) | 06:15
06:18 (WEA NO6) | 20:17
06:07 (WEA NOB) | 06:16
06:18 (WEA NOB) | 20:15
06:07 (WEA NOG) | 06:18
06:17 (WEA NO6) | 20:12
06:08 (WEA NOG) | 06:20
06:15 (WEA NO6) | 20:10
| 06:21
| 20:08
| 06:23
| 20:06
| 454

|

52RR8RSRERALSBE5288581Y

13
16
18
20
21
22
23
22
23
23
22
20
19
17
14
10

312

| September

| 06:25
| 20:03
| 06:26
| 20:01

06:44 (WEA_NZ1) | 06:36
06:53 (WEA_N21) | 19:48
06:41 (WEA_N21) | 06:38
06:54 (WEA_N21) | 19:45
06:40 (WEA_N21) | 06:39
06:56 (WEA_N21) | 19:43
06:38 (WEA_N21) | 06:41
06:56 (WEA_N21) | 19:41
06:38 (WEA_N21) | 06:42
06:58 (WEA_N21) | 19:38
06:37 (WEA_N21) | 06:44
06:58 (WEA_N21) | 19:36
06:36 (WEA_N21) | 06:46
06:58 (WEA_N21) | 19:34
06:35 (WEA_N21) | 06:47
06:58 (WEA_N21) | 19:31
06:36 (WEA_NZ1) | 06:49
06:58 (WEA_N21) | 19:29
06:35 (WEA_N21) | 06:51
06:58 (WEA N21) | 19:27
06:35 (WEA_N21) | 06:52
06:58 (WEA_N21) | 19:24
06:36 (WEA_N21) | 06:54
06:58 (WEA_N21) | 19:22
06:36 (WEA_N21) | 06:55
06:56 (WEA_N21) | 19:20
06:37 (WEA_N21) | 06:57
06:56 (WEA_N21) | 19:17
06:37 (WEA_N21) | 06:59
06:54 (WEA_N21) | 19:15
06:39 (WEA_N21) | 07:00
06:53 (WEA_N21) | 19:13
06:40 (WEA_N21) | 07:02
06:50 (WEA_N21) | 19:10

| 07:04

| 15:08

| 07:05

| 19:06

| Oktober |Novembel Dezember

| 07:14
| 18:54
06:52 (WEA BO46) | 07:15
06:54 (WEA BO46) | 18:52
06:54 (WEA BO46) | 07:17
06:55 (WEA BO46) | 18:49
| 07:19
| 18:47
| 07:20
| 18:45
| 07:22
| 18:42
| 07:24
| 18:40
| 07:25
| 18:38
07:27

oS0 @
[ NEHEREN Y]
B SWo e

734
827

R
w
@

BZS

|
|
|
|
|
|
|
|
|
|
|
|
|737
|

|

|

|

OCROROROR OO S RO

RECR
A NENENE
= SEvog

| 18:18
| 07:43
| 18:16
07:19 (WEA 10/BO47) | 07:44
07:21 (WEA 10/B047) | 18:14
07:21 (WEA 10/BO47) | 07:46
07:23 (WEA 10/B047) | 18:12
| 07:48

8:05

6:55

6:50

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

Tag im Monat Scnnenaufgang

(55:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| 07:07
| 16:48
| 07:09
| 16:46
| 07:11
| 16:44
| 07:13
| 16:42
1 07:15
| 16:41
| 07:16
116:39
| 07:18
| 16:27
] 07:20
| 16:35
|07:22
| 16:34
107:24
| 16:22
107:25
116:31
| 07:27
116:29
107:29
| 16:27
| 07:21
116:26
| 07:32
| 16:25
| 07:34
| 16:23
| 07:36
| 16:22
107:38
| 16:20
| 07:29
] 16:19
1 07:41
| 16:18
1 07:43
| 16:17
| 07:44
| 16:16
| 07:45
| 16:14
| 07:48
| 16:13
| 07:49
| 16:12

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

os032021 0857722 WINdPRO ‘
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Projekt:

WEA Borne-Mitte

SHADOW -

Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 12 - 10 12 Ernst-Thélmann-StraBe 57, Borne

Voraussetzungen fiir Berechnung des Schattenwurfs

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

Sonnenscheinstunden | 259
astr.max.migl.Beschattung |

|Januar  |Februar |M&rz
1]08:22
| 16:13
210822
| 16:14
3] 08:22
| 16:15
4] 08:22
| 16:16
5| 08:22
| 16:17
6] 08:21
| 16:19
710821
| 16:20
8] 08:21
| 16:21
9| 08:20
| 16:23
10 | 08:20
| 16:24
110819
| 16:25
12]08:18
| 18:27
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 0811
| 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
| 16:54
29 | 08:00
| 16:55
30| 07:59
| 16:57
31|0757
| 16:

1 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
| 19:59
| 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
20012

| 20:22
| 06:03
| 20:24
| 06:01
| 20:26
| 05:59
| 20:27
| 05:57
| 20:29
| 05:54
| 20:31
06:23 (WEA 10/BO47) | 05:52
06:24 (WEA 10/B047) | 20:32
07:21 (WEA 10/B047) | 05:50
07:23 (WEA 10/B047) | 20:34
| 05:49

98

06:43 (WEA BO36)
06:45 (WEA BO46)
06:41 (WEA BO46)
06:43 (WEA BO46)

06:25 (WEA_N21) | 5:08
06:32 (WEA_N21) | 21:15
06:22 (WEA_N21) | 05:07
06:34 (WEA_N21) | 21:16
06:20 (WEA_N21) | 05:06
06:36 (WEA_N21) | 21:17
06:19 (WEA_N21) | 05:05
06:37 (WEA_N21) | 21:19
06:18 (WEA_N21) | 05:04
06:38 (WEA_N21) | 21:20
06:17 (WEA_N21) | 05:03
06:38 (WEA_N21) | 21:21
| 05:02
| 2122
| 485
|

| Juni

06:16 (WEA_N21) | 05:01

22 06:38 (WEA_N21) | 21:23
06:16 (WEA_N21} | 05:00

22 06:38 (WEA_NZ21) | 21:25
06:15 (WEA_M21) | 05:00

23 06:38 (WEA_N21) | 21:26
06:16 (WEA_N21) | 04:59

23 06:39 (WEA_N21) | 21:27
06:16 (WEA_N21) | 04:58

22 0D§:38 (WEA N21j | 21:28
05:16 (WEA_N21} | 04:58

22 06:38 (WEA_N21} | 21:29
06:16 (WEA_N21} | (4:57

21 0637 (WEA_N21} | 21:30
06:17 (WEA_M21) | 04:56

20 06:37 (WEA_N21) | 21:30
06:17 (WEA_N21) | 04:56

19 06:36 (WEA_N21) | 21:31
06:18 (WEA_N21) | 04:55

17 06:35 (WEA_N21) | 21:32
06:19 (WEA_N21) | 04:55

15 06:34 (WEA_N21) | 21:33
06:21 (WEA N21) | 04:55

12 08:33 (WEA_N21) | 21:34
05:23 (WEA_N21) | 04:54

7 06:30 (WEA_MN21) | 21:34
| 04:54

| 21:38
05:46 (WEA NOG) | D4:55
3 05:49 (WEANOB) | 21:38
05:44 (WEA NO6} | 04:56
7 05:51 (WEANOB) | 21:38
05:43 (WEA NO6) | 04:56
9 05:52 (WEANO6) | 21:38
05:42 (WEA NOE) | 04:56
11 05:53 (WEA NO6) | 21:38
05:42 (WEA NOE) | 04:57
12 05:54 (WEA NOE) | 21:38
05:41 (WEA NOB) | 04:58
13 05:54 (WEA NOE) | 21:38
05:42 (WEA NOG) |
13 05:55 (WEANO6) |
| 499
313 |

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

Tag im Monat

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Scnnenaufgang  (SS:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

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

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

395

05:42 (WEA NO6)
05:55 (WEA NOG)
05:41 (WEA NO6)
05:55 (WEA NO6)
05:41 (WEA NO6)
05:55 (WEA NO6)
05:42 (WEA NOG)
05:56 (WEA NO6)
05:41 (WEA NOB)
05:56 (WEA NO6)
05:42 (WEA NOB)
05:56 (WEA NO6)
05:42 (WEA NOB)
05:56 (WEA NO6)
05:42 (WEA NOB)
05:57 (WEA NO6)
05:43 (WEA NO6)
05:57 (WEA NO6)
05:43 (WEA NO6)
05:57 (WEA NOB)
05:43 (WEA NOB)
05:57 (WEA NOB)
05:44 (WEA NO6)
05:57 (WEA NOB)
05:43 (WEA NO6)
05:57 (WEA NOB)
05144 (WEA NU6)
05:57 (WEA NOG)
05:44 (WEA NOB)
05:57 (WEA NO6)
05:45 (WEA NOG)
05:57 (WEA NOG)
05:45 (WEA NOG)
05:57 (WEA NO6)
05:45 (WEA NOB)
05:57 (WEA NO6)
05:45 (WEA NOB)
05:57 (WEA NO6)
05:45 (WEA NOB)
05:58 (WEA NU6)
05:46 (WEA NOB)
05159 (WEA NO6)
05:46 (WEA NO6)
05:59 (WEA NO6)
05:46 (WEA NO6)
05:58 (WEA NOG)
05:46 (WEA NO6)
05:58 (WEA NO6)
05:47 (WEA NO6)
05:59 (WEA NUB)
05:47 (WEA NOB)
05:59 (WEA NOB)
05:47 (WEA NU6)
06:00 (WEA NOB)
05:47 (WEA NOG)
06:00 (WEA NO6)
05:48 (WEA NOG)
06:01 (WEA NOB)
05:47 (WEA NOB)
06:00 (WEA NO6)

os032021 0857723 WINdPRO ‘
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Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 12 - IO 12 Ernst-Thalmann-StraBe 57, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden

| 3uli
1]04:58
| 21:37
2 | 0459
| 21:37
3 | 05:00
| 21:37
4| 05:00
| 21:36
51 05:01
| 21:36
6 105:02
| 21:35
7| 05:03
| 21135
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
18 | 05:16
| 21:24
20 | 05:18
| 21:23
211 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 |

9

239

| August

05:48 (WEA NO6) | 05:35
06:01 {WEA NO6) | 21:06
05:48 (WEA NO6) | 05:36
06:02 (WEA NO6) | 21:04
05:47 (WEA NO) | 05:38
06:01 {WEA NO6) | 21:02
05:48 (WEA NO6) | 05:39
06:02 (WEA NO6) | 21:00
05:48 {WEA NO6) | 05:41
06:02 (WEA NO6) | 20:59
05:48 (WEA NOG) | 05:42
06:03 {WEA NOS) | 20:57
05:45 (WEA NO6) | 05:44
06:03 (WEA NO6) | 20:55
05:48 (WEA NOS6) | 05:46
06:02 (WEA NOS) | 20:53
05:48 (WEA NO) | 05:47
06:03 {WEA NO6) | 20:51
05:49 (WEA NOS) | 05:49
06:03 (WEA NO§) | 20:50
05:49 {WEA NDS) | 05:50
06:03 (WEA NO6) | 20:48
05:49 (WEA NO§) | 05:52
06:03 (WEA NO6) | 20:46
05:50 {WEA NO6) | 05:54
06:03 (WEA NOE) | 20:44
05:50 (WEA NO§) | 05:55
06:02 (WEA NO6) | 20:42
05:51 (WEA NOS) | 05:57
06:03 (WEA NO6) | 20:40
05:52 {WEA NOS) | 05:58
06:02 {WEA NDE) | 20:38
05:53 (WEA NO6) | 06:00
06:01 {WEA NO6) | 20:36
05:54 (WEA NO6) | 06:02
06:00 (WEA NO6) | 20:34

1 06:03

1 20:32
05:05

06:32 (WEA_N21)
06:41 (WEA_N21)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
| 454
|

13
16
18
19
20
21
22
23
22
23
23
22
21
19
18
15

11

335

| September

06:31 (WEA_N21) | 06:25
06:44 (WEA_N21) | 20:03
06:29 (WEA_N21) | 06:26
06:45 (WEA_N21) | 20:01
06:27 (WEA_N21) | 06:28
06:45 (WEA_N21) | 19:59
06:27 (WEA_N21) | 06:29
06:46 (WEA_N21) | 19:57
06:26 (WEA_N21) | 06:31
06:46 (WEA_N21) | 19:54
06:26 (WEA_N21) | 06:33
06:47 (WEA_N21) | 19:52
06:25 (WEA_N21) | 06:34
06:47 (WEA_N21) | 19:50
06:25 (WEA_N21) | 06:36
06:48 (WEA_N21) | 19:48
06:25 (WEA_N21) | 06:38
06:47 (WEA_N21) | 19:45
06:25 (WEA_N21) | 06:39
06:48 (WEA_N21) | 19:43
06:24 (WEA_N21) | 06:41
06:47 (WEA_N21) | 19:41
06:25 (WEA_N21) | 06:42
06:47 (WEA_N21) | 19:38
06:25 (WEA_N21) | 06:44
06:46 (WEA_N21) | 19:36
06:26 (WEA_N21) | 06:46
06:45 (WEA_N21) | 19:34
06:26 (WEA_N21) | 06:47
06:44 (WEA_N21) | 19:31
06:28 (WEA_N21) | 06:49
06:43 (WEA_N21) | 19:29
06:29 (WEA_N21) | D6:51
06:40 (WEA_N21) | 19:27
06:32 (WEA_N21) | 06:52
06:37 (WEA_N21) | 19:24
| 06:54
119:22
| 06:55
|19:20
| 06:57
119:17
| 06:59
119:15
| 07:00
119:13
| 07:02
| 19:10
| 07:04
| 19:08
107:05
119:06
06:43 (WEA BO46) | 07:07
06:45 (WEA BO46) | 19:03
06:44 (WEA BO46) | 07:09
06:46 (WEA BO46) | 19:01
| 07:10
| 18:58
107:12
| 18:56

|
|
| 381
|

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

| Oktober | NovembefDezember

107:14
| 18:54
1 07:15
] 18:52
| 07:17
| 18:49
| 07:19
| 18:47
107:20
| 18:45
| 07:22
118:42
| 07:24
| 18:40
| 07:25
| 18:38
|07:27
| 18:36
107:29
| 18:33
107:30
118:31
| 07:32
118:29
107:34
| 18:27
07:11 (WEA 10/B047) | 07:36
07:13 (WEA 10/B047) | 18:25
07:13 (WEA 10/B047) | 07:37
07:14 (WEA 10/B047) | 18:22
| 07:39
| 18:20
| 07:41
| 18:18
107:43
| 18:16
| 07:44
| 18:14
107:46
| 18:12
] 07:48
118:10
| 07:50
| 18:07
| 07:51
| 18:05
107:53
| 18:03
| 06:55
| 17:01
106:57
| 16:59
| 06:58
| 16:57
107:00
| 16:55
| 07:02
| 16:53
| 07:04
| 16:52
| 07:06
1 16:50
| 331

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

Tag im Monat

Scnnenaufgang

Sonnenuntergang (55:MM)

(55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| 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
| 16:11
| 07:54
| 16:10
| 07:55
| 16:09
| 07:57

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

os032021 0857724 WINdPRO ‘
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 13 - 10 13 Ernst-Thélmann-StraBe 41, Borne

Voraussetzungen fiir Berechnung des Schattenwurfs

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

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

|Januar  |Februar |Mé&rz | April
1]08:22 | 06:51
| 16:13 | 19:47
2]08:22 | 06:49
| 16:14 | 19:48
3] 08:22 | 06:47
| 16:15 | 19:50
410822 | 06:45
| 16:16 | 19:52
5 | 08:22 | 06:42
| 16:17 | 19:53
6] 0821 | 06:40
| 16:19 | 19:55
70821 | 06:38
| 16:20 | 19:57
8] 08:21 | 06:35
| 16:21 | 19:59
9108:20 | 06:33
| 16:23 | 20:00
10 | 08:20 | 06:31
| 16:24 | 20:02
110819 | 06:29
|16:25 | 20:04
12 08:18 | 06:26
| 16:27 | 20:05
13 | 08:18 | 06:24
| 16:28 | 20:07
14| 08:17 | 06:22
| 16:30 | 20:09
15| 08:16 | 06:20
| 16:31 | 20:10
16 | 08:15 | 06:18
| 16:33 | 20:12
171 08:14 | 06:15
| 16:35 | 20:14
18 | 08:13 | 06:13
| 16:36 | 20:16
19 | 08:12 | 06:11
| 16:38 | 20:17
20| 0811 | 06:09
| 16:40 | 20:19
21| 08:10 | 06:07
| 16:41 | 20:21
22| 08:09 | 06:05
| 16:43 | 20:22
23 | 08:08 | 06:03
| 16:45 | 20:24
24 | 08.07 | 06:01
| 16:46 | 20:26
251 08:05 | 05:59
| 16:48 | 20:27
26 | 0B:04 | 05:57
| 16:50 | 20:29
27| 08:03 06:26 (WEA 10/B047) | 05:54
| 16:52 1 06:27 (WEA 10/B047) | 20:31
28| 08:01 06:23 (WEA 10/B047) | 05:52
| 16:54 3 06:26 (WEA 10/B047) | 20:32
29| 08:00 07:21 (WEA 10/B047) | 05:50
| 16:55 3 07:24 (WEA 10/E047) | 20:34
30| 07:59 | 05:49
| 16:57 | 20:36
3107 57 |
| 18: |
Sonnenscheinstunden | 259 | 416
|

astr.max.migl.Beschattung |

90

06:45 (WEA BO46)
06:46 (WEA BO46)
06:43 (WEA BO46)
06:45 (WEA BO46)
06:41 (WEA BO46)
06:44 (WEA BO46)

06:23 (WEA_NZ1) | 05:07
06:33 (WEA_N21) | 21:16
06:20 (WEA_N21) | 05:06
06:35 (WEA_N21) | 21:17
06:20 (WEA_N21) | 05:05
06:37 (WEA_N21) | 21:19
06:18 (WEA_N21) | 05:04
06:38 (WEA_N21) | 21:20
06:17 (WEA_N21) | 05:03
06:39 (WEA_N21) | 21:21
| 05:02
| 2122
| 485
|

315

| Juni

06:17 (WEA_N21) | 05:01
06:39 (WEA_N21) | 21:23
06:16 (WEA_MN21} | 05:00
06:39 (WEA_N21) | 21:25
06:15 (WEA_N21) | 05:00
06:39 (WEA_N21) | 21:26
06:16 (WEA_N21} | 04:59
06:40 (WEA_N21) | 21:27
06:15 (WEA_N21) | 04:58
06:39 (WEA N21) | 21:28
06:15 (WEA_N21) | 04:58
06:39 (WEA_N21) | 21:29
06:15 (WEA_N21} | 04:57
06:38 (WEA_N21) | 21:30
06:16 (WEA_N21) | 04:56
06:38 (WEA_N21) | 21:30
06:16 (WEA_N21) | 04:56
06:37 (WEA_N21) | 21:31
06:17 (WEA_N21) | 04:55
06:37 (WEA_N21} | 21:32
06:17 (WEA_N2L} | 04:55
06:36 (WEA_M21) | 21:33
06:19 (WEA_N21) | 04:55
06:35 (WEA_N21) | 21:34
06:20 (WEA_N21) | 04:54
06:33 (WEA_N21) | 21:34
06:22 (WEA_N21) | 04:54
06:32 (WEAN2L) | 21:35
06:24 (WEA_N21) | 04:54
06:28 (WEA_N21) | 21:35

05:45 (WEA NO6)
05:47 (WEA NO6)
05:43 (WEA NO6)
05:49 (WEA NOE)
05:42 (WEA NO6)
05:50 (WEA NO6)
05:42 (WEA NOG)
05:52 (WEA NO6}

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

Tag im Monat Scnnenaufgang  (SS:MM)

Sonnenuntergang (55:MM) Minuten mit Schatten

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

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

05:41 (WEA NO6)
05:52 (WEA NOB)
05:40 (WEA NO6)
05:53 (WEA NO6)
05:40 (WEA NO6)
05:53 (WEA NO6)
05:40 (WEA NOG)
05:54 (WEA NO6)
05:40 (WEA NOB)
05:54 (WEA NO6)
05:40 (WEA NOB)
05:55 (WEA NO6)
05:40 (WEA NOB)
05:5% (WEA NO6)
05:40 (WEA NOG)
05:55 (WEA NO6)
05:41 (WEA NOB)
05:56 (WEA NO6)
05:40 (WEA NO6)
05:55 (WEA NOB)
05:41 (WEA NOB)
05:56 (WEA NOB)
05:41 (WEA NO6)
05:56 (WEA NOB)
05:41 (WEA NOG)
05:56 (WEA NOB)
05141 (WEA NU6)
05:56 (WEA NO6)
05:41 (WEA NOB)
05:56 (WEA NO6)
05:41 (WEA NOG)
05:57 (WEA NOG)
05:42 (WEA NOG)
05:57 (WEA NO6)
05:42 (WEA NOB)
05:57 (WEA NO6)
05:42 (WEA NOB)
05:57 (WEA NO6)
05:42 (WEA NOB)
05157 (WEA NU6)
05:43 (WEA NO6)
05158 (WEA NO6)
05:43 (WEA NO6)
05:58 (WEA NOG)
05:43 (WEA NO6)
05:58 (WEA NOG)
05:43 (WEA NO6)
05:58 (WEA NO6)
05:44 (WEA NO6)
05:59 (WEA NOB)
05:44 (WEA NOB)
05:59 (WEA NOB)
05:44 (WEA NU6)
05:59 (WEA NOG)
05:44 (WEA NOG)
05:59 (WEA NO6)
05:45 (WEA NOG)
06:00 (WEA NOB)
05:44 (WEA NOB)
05:59 (WEA NO6)

os032021 0857725 WINdPRO ‘
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Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 13 - IO 13 Ernst-Thalmann-StraBe 41, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden

| 3uli
1]04:58
| 21:37
2 | 0459
| 21:37
3 | 05:00
| 21:37
4| 05:00
| 21:36
51 05:01
| 21:36
6 105:02
| 21:35
7| 05:03
| 21135
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
18 | 05:16
| 21:24
20 | 05:18
| 21:23
211 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 |

| August

05:45 (WEA NO6) | 05:35
06:00 {WEA NO6) | 21:06
05:45 (WEA NO6) | 05:36
06:01 (WEA NOD6) | 21:04
05:45 (WEA NO6) | 05:38
06:00 {WEA NO6) | 21:02
05:46 (WEA NO6) | 05:39
06:00 {WEA NO6) | 21:00
05:46 {WEA NO6) | 05:41
06:01 (WEA NO6) | 20:59
05:46 (WEA NOG) | 05:42
06:01 {WEA NOS) | 20:57
05:47 (WEA NO6) | 05:44
06:01 (WEA NO6) | 20:55
05:46 (WEA NOS6) | 05:46
06:00 (WEA NOS) | 20:53
05:47 (WEA NO6) | 05:47
06:00 {WEA NO6) | 20:51
05:48 (WEA NOS) | 05:49
06:00 {WEA NO§) | 20:50
05:48 {WEA NOS) | 05:50
06:00 (WEA NO6) | 20:48
05:49 (WEA NO6) | 05:52
06:00 (WEA NO6) | 20:46
05:50 {WEA NOS) | 05:54
05:59 (WEA NO6) | 20:44
05:51 (WEA NO§) | 05:55
05:58 (WEA NO6) | 20:42
05:53 (WEA NOS) | 05:57
05:58 (WEA NO6) | 20:40

] 05:58

06:33 (WEA_N21)

06:40 (WEA_N21) | 20:10

06:31 (WEA_N21) | 06:21

06:43 (WEA_N21) | 20:08

06:29 (WEA_N21) | 06:23

06:44 (WEA_N21) | 20:06
| 454
|

17
19
21
2
23
23
23
24
24
23
23
2
21
19
17

14

350

| September

06:29 (WEA_N21) | D6:25
06:46 (WEA_N21) | 20:03
06:27 (WEA_N21) | 06:26
06:46 (WEA_N21) | 20:01
06:26 (WEA_N21) | 06:28
06:47 (WEA_N21) | 19:59
06:26 (WEA_N21) | 06:29
06:48 (WEA_N21) | 19:57
06:25 (WEA_N21) | 06:31
06:48 (WEA_N21) | 19:54
06:25 (WEA_N21) | 06:33
06:48 (WEA_N21) | 19:52
06:25 (WEA_N21) | 06:34
06:48 (WEA_N21) | 19:50
06:25 (WEA_N21) | 06:36
06:49 (WEA_N21) | 19:48
06:24 (WEA_N21) | 06:38
06:48 (WEA_N21) | 19:45
06:25 (WEA_N21) | 06:39
06:48 (WEA_N21) | 19:43
06:24 (WEA_N21) | 06:41
06:47 (WEA_N21) | 19:41
06:25 (WEA_N21) | 06:42
06:47 (WEA_N21) | 19:38
06:25 (WEA_N21) | 06:44
06:46 (WEA_N21) | 19:36
06:26 (WEA_N21) | 06:46
06:45 (WEA_N21) | 19:34
06:27 (WEA_N21) | 06:47
06:44 (WEA_N21) | 19:31
06:28 (WEA_N21) | 06:49
06:42 (WEA_N21) | 19:29
06:30 (WEA_N21) | D6:51
06:39 (WEA_N21) | 19:27
1 06:52
|19:24
| 06:54
119:22
| 06:55
|19:20
| 06:57
119:17
| 06:59
119:15
| 07:00
119:13
| 07:02
| 19:10
| 07:04
| 19:08
107:05
119:06
06:43 (WEA BO46) | 07:07
06:46 (WEA BO46) | 19:03
06:44 (WEA BO46) | 07:09
06:46 (WEA BO46) | 19:01
06:46 (WEA BO46) | 07:10
06:47 (WEA BO46) | 18:59
107:12
| 18:56

|
|
| 381
|

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

| Oktober | NovembefDezember

107:14
| 18:54
1 07:15
118:52
| 07:17
| 18:49
| 07:19
| 18:47
107:20
| 18:45
| 07:22
118:42
| 07:24
| 18:40
| 07:25
| 18:38
|07:27
| 18:36
107:29
| 18:33
107:30
118:31
| 07:32
118:29
107:34
| 18:27
07:12 (WEA 10/B047) | 07:36
07:14 (WEA 10/B047) | 18:25
07:13 (WEA 10/B047) | 07:37
07:16 (WEA 10/B047) | 18:22
07:14 (WEA 10/B047) | 07:39
07:16 (WEA 10/B0O47) | 18:20
| 07:41
| 18:18
107:43
| 18:16
| 07:44
| 18:14
107:46
| 18:12
] 07:48
118:10
| 07:50
| 18:07
| 07:51
| 18:05
107:53
| 18:03
| 06:55
| 17:01
106:57
| 16:59
| 06:58
| 16:57
107:00
| 16:55
| 07:02
| 16:53
| 07:04
| 16:52
| 07:06
1 16:50
| 331

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

Tag im Monat

Scnnenaufgang

Sonnenuntergang (55:MM)

(55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| 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
| 16:11
| 07:54
| 16:10
| 07:55
| 16:09
| 07:57

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

os032021 0857726 WINAPRO ‘
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Projekt:

WEA Borne-Mitte

SHADOW -

Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 14 - 10 14 Ernst-Thdlmann-StraBe 35

Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden | 259
astr.max.migl.Beschattung |

|Januar  |Februar |M&rz
1]08:22
| 16:13
210822
| 16:14
3] 08:22
| 16:15
4] 08:22
| 16:16
5| 08:22
| 16:17
6] 08:21
| 16:19
710821
| 16:20
8] 08:21
| 16:21
9| 08:20
| 16:23
10 | 08:20
| 16:24
110819
| 16:25
12]08:18
| 18:27
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 0811
| 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
| 16:54
29 | 08:00
| 16:55
30| 07:59
| 16:57
31|0757
| 16:

13

18
19

[

Iy

[

O

0

o

0

16 )
0

[V

O

[

[

19 [
0

| April

| 06:51
| 19:47
| 06:43
| 19:48
| 06:47
| 19:50
| 06:45
| 19:52
| 06:42
| 19:53
| 08:40
| 19:55
| 06:38
| 19:57
| 06:35
| 19:58
| 06:33
| 20:00
| 08:31
|20:02

7:03 (WEA N20) | 06:29
(WEA N20) | 20:04
(WEA N20} | 06:26
(WEA N20) | 20:05
(WEA N20) | 06:24
(WEA N20) | 20:07
(WEA N20) | 06:22
(WEA N20) | 20:09
(WEA N20} | 06:20
(WEA N20) | 20:10
(WEA N20) | 06:18
(WEA N20) | 20:12
(WEA N20) | 06:15
(WEA N20) | 20:14
(WEA N20) | 06:13

19 07:11 (WEA N20} | 20:16
06:53 (WEA N20) | 06:11

17 07:

15

0
0
[
13 0
06:,
0

0 (WEA N20) | 20:17
(WER N20) | 06:09
(WEA N20) | 20:19
(WEA N20) | 06:07
(WEA N20) | 20:21
6 (WEA N20) | 06:05
7:05 (WEA N20) | 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

07:21 (WEA 10/BO47) | 05:50

I 07:22 (WEA 10/BO47) | 20:34
07:19 (WEA 10/BD47) | 05:49

3 07:22 (WEA 10/BO47) | 20:36
07:16 (WEA 10/BO47) |

4 07:20 (WEA 10/BOA47) |

| 48
|

06:39 (WEA BOM6) |
06:40 (WEA BO46) |
06:36 (WEA BO46) |
06:39 (WEA BO46) | 21:0

06:17 (WEA_N21)
06:25 (WEA_N21)

21
22
24
23
24
25
25
25
24
23
73
2

21

|Juni

06:14 (WEA_N21) | 05:01
06:27 (WEA_N21) | 21:23
06:12 (WEA_N21) | 05:00
06:29 (WEA_N21) | 21:25
06:11 (WEA_N21) | 05:00
06:30 (WEA_NZ1) | 21:26
06:10 (WEA_N21) | 0<:59
06:31 (WEA_N21) | 21:27
06:09 (WEA_N21) | 04:58
06:31 (WEA_N21) | 21:28
06:08 (WEA_NZ21) | 04:58
06:32 (WEA_N21) | 21:29
06:08 (WEA_N21) | 04:57
06:31 (WEA_N21) | 21:30
06:08 (WEA_N21) | 04:56
06:32 (WEA_N21) | 21:30
06:07 (WEA_N21) | 04:56
06:32 (WEA_N21) | 21:31
06:08 (WEA_NZ1) | 04:55
06:33 (WEA_N21) | 21:32
06:07 (WEA_N21) | 0<:55
06:32 (WEA_N21) | 21:33
06:08 (WEA_N21) | 04:55
06:32 (WEA_NZ1) | 21:33
06:08 (WEA_N21) | 04:54
06:31 (WEA_N21) | 21:34
06:09 (WEA_N21) | 04:54
06:32 (WEA_N21) | 21:35
06:08 (WEA_NZ2L) | 04:54
06:30 (WEA_N21) | 21:35
06:00 (WEA_N21) | 04:54
06:30 (WEA_N2L) | 21:36
06:09 (WEA_N21) | 04:54
06:20 (WEA_NZ1) | 21:36
06:10 (WEA_N21) | 04:54
06:29 (WEA_NZ21) | 21:37
06:12 (WEA_N21) | 04:54
06:28 (WEA_N21) | 21:37
06:13 (WEA_N21) | 04:54
06:27 (WEA_N21) | 21:37
06:14 (WEA_N21) | 04:54
06:25 (WEA_N21) | 21:38
06:16 (WEA_N21) | 04:54
06:23 (WEA_N21) | 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

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

Tag im Monat

Scnnenaufgang  (SS:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

05:37 (WEA NOG)
05:40 (WEA NOB)
05:36 (WEA NOG}
05:41 (WEA NOG)
05:36 (WEA NOG)
05:41 (WEA NOS)
05:36 (WEA NOB}
05:42 {WEA NOG})
05:36 (WEA NOS}
05:42 (WEA NO6}
05:36 (WEA NOB)
05:42 (WEA NO6)
05:37 (WEA NO6)
05:43 (WEA NOG)
05:37 (WEA NOB}
05:43 (WEA NOG}
05:37 (WEA NOS}
05:43 (WEA NOG)
05:37 (WEA NOS)
05:43 (WEA NOB}
05:38 (WEA NOG)
05:44 (WEA NOS)
05:38 (WEA NO6}
05:43 (WEA NOG)
05:39 (WEA NO6)
05:43 (WEA NO6}
05:40 (WEA NOG}
05:42 (WEA NOB)

os032021 0857727 WINdPRO ‘
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 14 - 10 14 Ernst-Thdlmann-StraBe 35
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

| Juli
1]04:58
| 21:37
20459
| 21:37
3] 05:00
| 2137
410500
|21:36
5 | 05:01
| 21:36
6] 0502
12135
710503
|21:35
8| 05:04
| 21:34
90505
]21:33
10| 0506
| 21:33
11| 0507
|21:32
12| 05:08
| 21:31
13 | 05:09
| 21:30
14 | 05:10
| 21:29
15| 0511
| 21:28
16| 05:12
|21:27
1710514
12126
1810515
|21:25
1910516
|21:24
20 05:18
| 21:23
21| 05:19
|21:22
22| 05:20
| 21:20 9
23] 05:22
|21:19 13
24| 05:23
|21:18 15
25105:24
|21:16 17
26| 05:26
| 2115 19
27| 05:27
| 21:13 21
28| 05:2¢
| 21:12 22
29| 05:30
|21:10 22
30 05:32
| 2109 23
31]05:33
| 2107 24
Sonnenscheinstunden | 502

astr.max.migl.Beschattung | 185

49

44
55
42
57

34
03

06:25 (WEA_N21)
06:34 (WEA_N21)
06:23 (WEA_N21)
06:36 (WEA_N21)
06:23 (WEA_N21)
06:38 (WEA_N21)
06:22 (WEA_N21)
06:39 (WEA_N21)
06:20 (WEA_N21)
06:39 (WEA_N21)
06:20 (WEA_N21)
06:41 (WEA_N21)
06:19 (WEA_N21)
06:41 (WEA_N21)
06:19 (WEA_N21)
06:41 (WEA_N21)
06:19 (WEA_N21)
06:42 (WEA_N21)
06:18 (WEA_N21)
06:42 (WEA_N21)

:08
:25
110
123
11
121

13

19

15
17
116
15
118
112

ra
=3

10
21

ACE ARl RSl SR e e RSSO ue oRcReRsIcRsq
o
g

oro
LELE

25
24
25
24
25
24
23
22

20

274

| September

06:18 (WEA_N21) | 06:25
06:43 (WEA_N21) | 20:03
06:18 (WEA_N21) | 06:26
06:42 (WEA_NZ1) | 20:01
06:17 (WEA_N21) | 06:28
06:42 (WEA_NZ1) | 19:59
06:18 (WEA_NZ1) | 06:29
06:42 (WEA_NZL) | 19:57
06:17 (WEA_N21) | 06:31
06:42 (WEA_N21) | 19:54
06:18 (WEA_N21) | 06:33
06:42 (WEA_N21) | 19:52
06:18 (WEA_N21) | 06:34
06:41 (WEA_N21) | 19:50
06:19 (WEA_N21) | 06:36
06:41 (WEA_N21) | 19:48
06:19 (WEA_NZ1) | 06:38
06:39 (WEA_N21) | 19:45
06:20 (WEA_NZ1) | 06:39
06:39 (WEA_N21) | 19:43
06:21 (WEA_NZ1) | 08:41
06:37 (WEA_N21) | 19:41
06:23 (WEA_N21) | 06:42
05:35 (WEA_N21) | 19:38
06:26 (WEA_N21) | 06:44
06:31 (WEA_N21) | 19:36
| 06:46
| 19:34
| 06:47
119:31
| 06:49
119:29
| 06:51
|19:27
] 06:52
119:24
| 06:54
| 19:22
| 06:55
| 19:20
| 06:57
| 1917
| 06:59
|19:15
06:38 (WEA BO46) | 07:00
06:41 (WEA BO46) | 19:13
06:38 (WEA BO46) | 07:02
06:42 (WEA BO46) | 18:10
06:40 (WEA BO46) | 07:04
06:42 (WEA BO46) | 19:08
06:41 (WEA BO46) | 07:05
06:42 (WEA BO46) | 19:06
| 07:07

159

Lizenzierter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 5

Berechnet:

6)901-0

04.03.2021 17:39/3.4.415

| Oktober

7:14
8:54
7:15
8:52
717
8:49
7:19
8:47
7:20
8:45
7:22
8:42
7:24
8:40
725
8:38
7:27
8:36
7:29
8:33
7:30
8:31
07:08 (WEA 10/BO47) | 07:32
07:12 (WEA 10/BO47) | 18:29
07:09 (WEA 10/BO47) | 07:34
07:12 (WEA 10/B047) | 18:27
07:11 (WEA 10/BO47) | 07:36
07:12 (WEA 10/B047) | 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
07:43 (WEA N20) | 07:48
07:49 (WEA N20) | 18:10
07:40 (WEA N20) | 07:50
07:52 (WEA N20) | 18:07
07:38 (WEA N20) | 07:51
07:52 (WEA N20) | 18:05
07:37 (WEA N20) | 07:53
07:53 (WEA N20) | 18:03
07:36 (WEA N20) | 06:55
07:54 (WEA N20) | 17:01
07:35 (WEA N20) | 06:57
07:53 (WEA N20) | 1659
07:35 (WEA N20) | 06:58
07:53 (WEA N20) | 16:57
07:35 (WEA N20) | 07:00
07:53 (WEA N20) | 16:55
07:35 (WEA N20) | 07:02
07:52 (WEA N20) | 16:53
07:37 (WEA N20) | 07:04
07:51 (WEA N20) | 16:52
07:06
| 16:50
| 331
|

T T e = =

07:39 (WEA N20} | 07:07
10 07:49 (WEA N20} | 16:48
07:40 (WEA N20} | 07:09
6 07:46 (WEA N20) | 16:46
| 07:11
| 16:44
| 07:13
| 16:42
| 07:15
| 16:41
| 07:16
| 16:39
| 0718
| 16:37
| 07:20
| 16:35
| 07:22
| 16:34
| 07:24
| 16:32
| 07:25
| 16:31
| 07:27
| 18:29
| 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

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

Tag im Monat Scnnenaufgang

Sonnenuntergang (55:MM)

(55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

| November Dezember

| 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
| 0g: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

SHADOW -

Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 15 - IQ 15 SchmiedestraBe 6

Voraussetzungen fiir Berechnung des Schattenwurfs

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

Sonnenscheinstunden | 259
astr.max.maogl.Beschattung |

|Januar  |Februar |M&rz
1]08:22
| 16:13
210822
| 16:14
3] 08:22
| 16:15
4] 08:22
| 16:16
5| 08:22
| 16:17
6] 08:21
| 16:19
710821
| 16:20
8] 08:21
| 16:21
9| 08:20
| 16:23
10 | 08:20
| 16:24
110819
| 16:25
12]08:18
| 18:27
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 0811
| 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
| 16:54
29 | 08:00
| 16:55
30| 07:59
| 16:57
31|0757
| 16:

11
15
17
19
19
18
17
16
13

169

| April

| 06:51

| 19:47

| 06:43

| 19:48

| 06:47

| 19:50

| 06:45

| 19:52

| 06:42

| 19:53

| 06:40

| 19:55

| 06:38

| 19:57

7:10 (WEA N20) | 06:35
(WEA N20) | 19:58
(WEA N20) | 06:33
(WEA N20) | 20:00
5 (WEA N20) | 06:31
(WEA N20) | 20:02
(WEA N20) | 06:29
(WEA N20) | 20:04
(WEA N20} | 06:26
(WEA N20) | 20:05
(WEA N20) | 06:24
(WEA N20) | 20:07
(WEA N20) | 06:22
(WEA N20) | 20:09
(WEA N20} | 06:20
(WEA N20) | 20:10
(WEA N20) | 06:18
(WEA N20) | 20:112
(WEA N20) | 06:15
(WEA N20) | 20:14
(WEA N20) | 06:13
7:13 (WEA N20} | 20:16
| 06111

| 20:17

| 06:09

| 20:19

| 06:07

| 20:21

| 06:05

| 20:22

| 06:03

]20:24

| 06:01

| 20:26

06:30 (WEA 10/BO47) | 05:59
05:32 (WEA 10/BO47) | 20:27
05:28 (WEA 10/BO47) | 0557
06:31 (WEA 10/BO47) | 20:29
05:27 (WEA 10/BOA47) | 05:54
06:30 (WEA 10/B0O47) | 20:31
| 05:52

| 20:32

| 05:50

| 20:34

| 05:49

| 20:36

|
|
| 48
|

20
23

23

125

06:49 (WEA BO46) | 05:27
06:50 (WEA BO48) | 20:56
06:47 (WEA BO46) | 05:25
06:49 (WEA BO46) | 20:57
06:45 (WEA BO46) | 05:24
06:48 (WEA BO46) | 20:59
06:45 (WEA BO46) | 05:22
06:46 (WEA BO46) | 21:00

| 05:214
21:02

1:12
06:29 (WEA_N2L) | 05:10
06:34 (WEA_N21) | 21:13
06:26 (WEA_N21) | 05:08
06:38 (WEA_N21) | 2115
06:23 (WEA_N21) | 0507
06:39 (WEA_N21) | 2116
06:22 (WEA_N21) | 05:06
06:40 (WEA_ND1) | 21:17
06:22 (WEA_N21) | 05:05
06:42 (WEA_N2L) | 21:19
06:20 (WEA_N21) | 05:04
06:43 (WEA_N2L) | 21:20
06:20 (WEA_N21) | 05:03
06:43 (WEA_N2L) | 21 21
| 0

\1
\435
|

| Juni

06:13 (WEA_N21) | 05:01

24 06:43 (WEA_N21) | 21:23
06:18 (WEA_N21) | 05:00

25 06:43 (WEA_N21) | 21:25
06:18 (WEA_N21) | 05:00

25 0B:43 (WEA_N21) | 21:26
06:19 (WEA_N21) | 04:59

24 08:43 (WEA_N21) | 21.27
06:18 (WEA_N21) | 04:58

25 06:43 (WEA N21) | 21:28
06:18 (WEA_N21) | 04:58

24 06:42 (WEA_N21} | 21:29
06:18 (WEA_NM21) | 04:57

23 0841 (WEA N21) | 21:30
06:19 (WEA_N21) | 04:56

22 0841 (WEA_N21) | 21:30
06:19 (WEA_N21) | 04:56

21 0£:40 (WEA_N21) | 21:31
06:21 (WEA_N21) | 04:55

19 06:40 (WEA N21} | 21:32
08:21 (WEA_N21) | 04:55

18 06:39 (WEA_N21) | 21:33
06:23 (WEA_N21) | 04:55

15 06:38 (WEA_N21) | 21:34
06:24 (WEA_N21) | 04:54

12 06:36 (WEA_N21) | 21:34
06:27 (WEA_N21) | 04:54

7 06:34 (WEA_N21) | 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

05:45 (WEA NOE)
6 05:51 (WEA NDE)
05:43 (WEA NOE)

9 05:52 (WEA NOE)
05:43 (WEA NOG)

11 05:54 (WEA NDS)
499

310

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

Tag im Monat

Scnnenaufgang  (SS:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (55:MM) Schattenende

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

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

05:43 (WEA NO6)
05:54 (WEA NOS)
05:42 (WEA NO6)
05:55 (WEA NOB)
05:41 (WEA NO&)
05:55 (WEA NOB)
05:42 (WEA NO6)
05:56 (WEA NOB)
05:41 (WEA NOS)
05:56 {WEA NOG)
05:42 (WEA NOS)
05:57 (WEA NO6)
05:41 (WEA NO6)
05:57 (WEA NO6)
05:42 (WEA NO6)
05:57 (WEA NO&)
05:42 (WEA NOB)
05:58 (WEA NO&)
05:42 (WEA NOB)
05:58 {WEA NO&)
05:42 (WEA NO6)
05:58 (WEA NO6)
05:43 {WEA NO&)
05:59 (WEA NO6)
05:42 (WEA NO6)
05:58 (WEA NO6)
05:42 (WEA NO6)
05:58 (WEA N0O6)
05:43 (WEA NOS)
05:59 (WEA NO6)
05:43 (WEA NO&)
05:59 (WEA NOB)
05:43 (WEA NOG)
05:59 (WEA NOB)
05:43 (WEA NOS)
05:59 (WEA NO6)
05:43 (WEA NO6)
05:59 (WEA NO6)
05:43 (WEA NOS)
05:59 (WEA NO6)
05:44 (WEA NO6)
06:00 (WEA NOG)
05:4¢4 (WEA NO6)
06:00 (WEA NO&)
05:4¢ (WEA NOB)
06:00 {WEA NO6)
05:4¢ (WEA NO&)
06:00 (WEA NOS)
05:45 (WEA NO6)
06:01 (WEA NO6)
05:45 (WEA NO6)
06:01 (WEA NO6)
05:46 (WEA NO6)
06:02 (WEA NO6)
05:45 (WEA NOS)
06:01 (WEA NO6)
05:46 (WEA NO&)
06:02 (WEA NOB)
05:46 (WEA NO6)
06:02 (WEA NO&)
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 15 - IQ 15 SchmiedestraBe 6
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

| Juli
1]04:58
12137 16
20459
| 21:37 16
3] 05:00
12137 16
410500
12136 16
5 | 05:01
|21:36 15
6] 0502
12135 15
710503
|21:35 14
8| 05:04
|21:34 14
90505
12133 13
10| 0506
|21:33 13
11| 0507
12132 12
12| 05:08
| 21:31 12
13 | 05:09
12130 10
14 | 05:10
| 21:29 8
15| 0511
| 21:28 4
16| 05:12
|21:27
1710514
12126
1810515
|21:25
1910516
|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
25105:24
|21:16
26| 05:26
| 21:15
27| 05:27
|21:13
28| 05:2¢
| 21:12
29| 05:30
| 21:10
30 05:32
| 2109 9
31]05:33
| 2107 14
Sonnenscheinstunden | 502
astr.max.maogl.Beschattung | 217

| August

05:46 (WEA ND6) | 05:35
06:02 (WEA NOG) | 21:06
05:47 (WEA NOG) | 05:36
06:03 (WEA NDB) | 21.04
05:46 (WEA NO6) | 05:38
06:02 (WEA NOS) | 21:02
05:47 (WEA NDB) | 05:39
06:03 (WEA NOS) | 21.00
05:48 (WEA NO6) | 05:41
06:03 (WEA NOG) | 20:59
05:48 (WEA NOS) | 05:42
06:03 (WEA NO6) | 20:57
05:49 (WEA NOG) | 05:44
06:03 (WEA NO6) | 20:55
05:48 (WEA NO6) | 05:46
06:02 (WEA NOG) | 20:53
05:49 (WEA ND6) | 05:47
06:02 (WEA NOS) | 20:51
05:49 (WEA NOB) | 05:49
06:02 (WEA NO&) | 20:50
05:50 (WEA NDS) | 0550
06:02 (WEA NOS) | 20:48
05:50 (WEA NOG) | 05:52
06:02 (WEA NOS) | 20:46
05:51 (WEA NO6) | 05:54
06:01 (WEA NOG) | 20:44
05:52 (WEA NO6) | 05:55
06:00 (WEA NO6) | 20:42
05:55 (WEA N6} | 05:57
05:59 (WEA NO6) | 20:40

06:36 (WEA_N21)
06:45 (WEA_N21)
06:33 (WEA_N21)
06:47 (WEA_N21)

20
22
23
24
24
24
25
25
24
23
21
2

21

388

| September

06:33 (WEA_N21) | 06:25
06:49 (WEA_N21) | 20:03
06:31 (WEA_N21) | 06:26
06:49 (WEA_NZ1) | 20:01
06:30 (WEA_N21) | 06:28
06:50 (WEA_NZ1) | 19:59
05:29 (WEA_NZ1) | 06:29
06:51 (WEA_NZ1) | 19:57
06:28 (WEA_N21) | 06:31
06:51 (WEA_N21) | 19:54
05:28 (WEA_N21) | 06:33
06:52 (WEA_N21) | 19:52
06:28 (WEA_N21) | 06:34
06:52 (WEA_N21) | 19:50
06:28 (WEA_N21) | 06:36
06:52 (WEA_N21) | 19:48
06:27 (WEA_NZ1) | 06:38
06:52 (WEA_N21) | 19:45
06:27 (WEA_NZ1) | 06:39
06:52 (WEA_N21) | 19:43
06:27 (WEA_NZ1) | 08:41
06:51 (WEA_N21) | 19:41
06:28 (WEA_N21) | 06:42
05:51 (WEA_N21) | 19:38
06:27 (WEA_N21) | 06:44
06:50 (WEA_N21) | 19:36
06:28 (WEA_N21) | 06:46
06:50 (WEA_N21) | 19:34
06:28 (WEA_N21) | 06:47
06:49 (WEA_NZ1) | 19:31
06:30 (WEA_N21) | 06:49
05:48 (WEA_N21) | 19:29
06:30 (WEA_NZ1) | 06:51
06:46 (WEA_NZL) | 19:27
06:33 (WEA_N21) | 06:52
06:44 (WEA_N21) | 19:29
| 06:54
| 19:22
| 06:55
| 19:20
| 06:57
| 1917
| 06:59
|19:15
| 07:00
| 19:13
| 07:02
| 19:10
1 07:04
| 19:08
| 07:05
| 19:06
| 07:07
119:03
06:45 (WEA BO46) | 07:09
06:48 (WEA BO46) | 13:01
06:46 (WEA BO46) | 07:10
06:50 (WEA BO46) | 18:59
06:48 (WEA BO46) | 07:12
06:50 (WEA BO46) | 18:56
1

|
| 381
|

13
15
17
17

94

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

| Oktober

| 07:14
| 18:54
| 07:15
| 18:52
| 07:17
| 18:40
| 07:19
| 18:47
| 07:20
| 18:45
| 07:22
| 18:42
| 07:24
| 18:40
| 07:25
| 18:38
| 07:27
| 18:36
| 07:28
|18:33
| 07:30
| 18:31
| 07:32
| 18:29
| 07:34
| 18:27
| 07:36
| 18:25
| 07:37
| 18:22
| 07:30
| 18:20
07:16 (WEA 10/B0O47) | 07:41
07:20 {WEA 10/B0O47) | 18:18
07:17 {WEA 10/B047) | 07:43
07:19 (WEA 10/B047) | 18:16

| 18:03
07:49 (WEA N20) | 06:55
07:56 (WEA N20) | 17:01
07:45 (WEA N20) | 06:57
07:58 (WEA N20) | 16:59
07:44 (WEA N20) | 06:58
07:59 (WEA N20) | 16:57
07:43 (WEA N20) | 07:00
08:00 (WEA N20) | 16:55
07:42 (WEA N20) | 07:02
07:59 (WEA N20) | 16:53
07:41 (WEA N20) | 07:04
08:00 (WEA N20) | 16:52
| 07:06
| 16:50
| 331
|

79

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

Tag im Monat Scnnenaufgang

Sonnenuntergang (55:MM)

(55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| November] Dezember

07:41 (WEA N20) | 07:07
08:00 (WEA N20) | 16:48
07:41 (WEA N20) | 67:09
07:58 (WEA MN20) | 16:46
07:42 (WEA N20) | 07:11
07:58 (WEA N20) | 16:44
07:44 (WEA MN20) | 07:13
07:57 (WEA N20) | 16:42
07:46 (WEA N20) | 07:15
07:55 (WEA N20) | 16:41
07:47 (WEA N20) | 07:16
07:52 (WEA N20) | 16:39

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

os032021 0857730  WINdPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com

Schattenwurfberechnung

Seite 72/122



Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

Projekt:
WEA Borne-Mitte

SHADOW -

Kalender

DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 16 - 10 16 Ernst-Thélmann-StraBe 28, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz | April |Mai | Juni
1]08:22 | 07:56 | 07:02 | 06:51 07:14 (WEA 10/B0O47) | 05:47 | 05:01
| 16:13 | 17:01 | 17:52 | 19:47 3 07:17 (WEA 10/B0O47) | 20:38 | 21:23
2]08:22 0754 | 07:00 | 06:49 07:12 (WEA 10/B047) | 05:45 | 05:00
| 16:14  [17:03 | 17:54 | 19:48 5 07:17 (WEA 10/B047) | 20:39 | 21:25
300822 | 07:52 | 06:58 | 06:47 | 05:43 | 05:00
| 16:15  |17:04 | 17:56 | 19:50 | 20:41 | 21:26
41 08:22 | 07:51 | 06:56 | 06:45 | 05:41 06:12 (WEA_N21) | 04:59
| 16:16  |17:06 | 17:58 | 19:52 | 20:43 5 06:17 (WEA_N21) | 21:27
5108:22 | 07:49 | 06:53 | 06:42 | 05:39 06:08 (WEA_N21) | 04:58
| 16:17  |17:08 | 18:00 | 19:53 120:44 12 06:20 (WEA_N21) | 21:28
610821 | 07:47 | 06:51 | 06:40 | 05:37 06:06 (WEA_N21) | D4:58
|16:19  [17:10 | 18:01 | 19:55 120:46 16 06:22 (WEA_N21) | 21:29
70821 | 07:46 | 06:49 | 06:38 | 05:35 06:04 (WEA_N21) | 04:57
| 16:20 | 17:12 | 18:03 | 19:57 | 20:47 19 06:22 (WEA_N21) | 21:30
8]08:21 | 07:44 | 06:47 | 06:35 | 05:34 06:04 (WEA_N21) | 04:56
| 16:21 | 17:14 | 18:05 | 19:58 | 20:49 20 06:24 (WEA_N21) | 21.30
9]08:20 |07:42 | 0644 | 06:33 | 05:32 06:02 (WEA_N21) | D4:56
| 16:23 | 17:16 | 18:07 | 20:00 | 20:51 22 06:24 (WEA N21) | 21.31
10 [08:20 | 07:40 | 06:42 | 06:31 ] 05:30 06:02 (WEA_N21) | 04:55
| 16:24  |17:18 | 18:09 | 20:02 120:52 24 06:26 (WEA N21) | 21:32
11]08:19  |07:39 | 06:40 | 06:29 ] 05:28 06:01 (WEA_N21) | 04:55
|16:25  |17:19 | 18:10 | 20:04 120:54 25 06:26 (WEA_N21) | 21:33
12 | 08:18 | 07:37 | 06:38 07:00 (WEA N20) | 06:26 | 05:27 06:01 (WEA_N21) | 04:55
|16:27  [17:21 | 18:12 5 07:05 (WEA N20) | 20:05 120:56 25 06:26 (WEA_N21) | 21:33
13 108:18  |07:35 | 06:35 06:58 (WEA N20) | 06:24 ] 05:25 06:01 (WEA_N21) | 04:54
|16:28  [17:23  |18:14 10 07:08 (WEA N20) | 20:07 |20:57 25 06:26 (WEA_NZ1) | 21:34
14| 08:17 | 07:33 | 06:33 06:56 (WEA N20) | 06:22 | 05:24 06:01 (WEA_N21) | D4:54
|16:30  [17:25 | 18:16 14 07:10 (WEA N20) | 20:09 120:59 26 06:27 (WEA_N21) | 21:35
15 | 08:16 | 07:31 | 06:31 06:53 (WEA N20) | 06:20 | 05:22 06:00 (WEA_N21) | 04:54
| 16:31 | 17:27 | 18:17 17 07:10 (WEA N20) | 20:10 |21:00 26 06:26 (WEA_N21) | 21:35
16 | 08:15 | 07:29 | 06:28 06:52 (WEA N20) | 06:18 | 05:21 06:01 (WEA_N21) | 04:54
| 16:33 | 17:29 | 18:19 19 07:11 (WEA N20) | 20:12 | 21:02 26 06:27 (WEA_N21) | 21:36
17 | 08:14 | 07:27 | 06:26 06:52 (WEA N20) | 06:15 | 05:19 06:00 (WEA_N21) | 04:54
| 16:35 |17:31 | 18:21 19 07:11 (WEA N20) | 20:14 | 21:03 26 06:26 (WEA N21) | 21.36
18 | 08:13 | 07:25 | 06:24 06:51 (WEA N20) | 06:13 | 05:18 06:01 (WEA_N21) | 04:54
| 16:36 | 17:32 | 18:23 19 07:10 (WEA N20) | 20:16 | 21:05 25  06:26 (WEA N21) | 21:37
19 | 08:12 | 07:23 | 06:21 06:51 (WEA N20) | 06:11 | 05:16 06:01 (WEA_N21) | 04:54
| 16:38 | 17:34 | 18:24 19 07:10 (WEA N20) | 20:17 | 21:06 25 06:26 (WEA_N21) | 21:37
20 | 08: 11 [07:21 | 06:19 06:51 (WEA N20) | 06:09 06:32 (WEA BO46) | 05:15 06:02 (WEA_N21) | 04:54
| 16: |17:36  |1826 18 07:09 (WEA N20) | 20:19 1 06:33 (WEA BO46) | 21:08 24 06:26 (WEA_N21) | 21:37
21108 10 | 07:19 | 06:17 06:51 {WEA N20) | 06:07 06:30 (WEA BO46) | 05:13 06:01 (WEA N21) | 04:54
|16:41  |[17:38 | 18:28 17 07:08 (WEA N20) | 20:21 3 06:33 (WEA BO46) | 21:09 24  06:25 (WEA_N21) | 21:38
22 | 08:09 | 07:17 | 06:15 06:52 (WEA N20) | 06:05 06:28 (WEA BO46) | 05:12 06:02 (WEA_N21) | 04:54
[16:43  |17:40  [18:29 14 07:06 (WEA N20) | 20:22 4 06:32 (WEA BO46) | 21:11 23 06:25 (WEA_N21) | 21:38
23 | 08:08 | 07:15 | 06:12 06:54 (WEA N20) | 06:03 06:28 (WEA BO46) | 05:11 06:03 (WEA_N21) | 04:55
| 16:45 | 17:42 | 18:31 11 07:05 (WEA N20) | 20:24 2 06:30 (WEA BO46) | 21:12 22 06:25 (WEA_N21) | 21:38
24 | 08: 07 |07:13 | 06:10 | 06:01 | 05:10 06:03 (WEA_N21) | 04:55
| 16: | 17:43 | 18:33 | 20:26 | 21:13 21 06:24 (WEA_N21) | 21:38
25 | 08: 05 | 07:11 | 06:08 | 05:59 | 05:08 06:04 (WEA_N21) | 04:55
| 162 | 17:45 | 18:35 | 20:27 | 21:15 20 06:24 (WEA N21) | 21:38
26 | 08: 04 |07:09 | 06:05 | 05:56 | 05:07 06:05 (WEA_N21) | 04:56
|16:50  |17:47 | 18:36 | 20:29 |21:16 18 06:23 (WEA_N21) | 21:38
27 | 08:03 | 07:06 | 06:03 | 05:54 | 05:06 06:06 (WEA_N21) | 04:56
| 16:52 | 17:49 | 18:38 | 20:31 | 21:17 16 06:22 (WEA_N21) | 21:38
28 08:01 | 07:04 | 06:01 | 05:52 | 05:05 06:07 (WEA_N21) | 04:56
| 16:54  |[17:51 | 1840 | 20:32 121:19 14 06:21 (WEA_N21) | 21:38
29 | 08:00 | | 06:58 | 05:50 | 05:04 06:08 (WEA_N21) | 04:57
| 16:55 | | 19:41 | 20:34 121:20 12 06:20 (WEA_N21) | 21:38
30 | 07:59 | | 06:56 | 05:49 | 05:03 06:09 (WEA_N21) | 04:58
| 16:57 | | 19:43 | 20:36 |21:21 10 06:19 (WEA_N21) | 21:38
31 | 07:57 | | 06:54 07:16 (WEA 10/B047) | | 05:02 06:12 (WEA_N21) |
|16:59 | | 19:45 1 07:17 (\WEA 10/BO47) | | 21:22 6 06:18 (WEA_N21) |
Sonnenscheinstunden | 259 | 277 | 367 | 418 | 485 | 499
astr.max.mégl.Beschattung | | | 183 | 18 | 557 |

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

Tag im Monat Scnnenaufgang  (SS:MM)

Sonnenuntergang (55:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

os032021 085773 WINdPRO ‘

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com
Schattenwurfberechnung

Seite 73/122



Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 16 - 10 16 Ernst-Thélmann-StraBe 28, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

| Juli
110458
| 21:37
2| 04:59
| 21:37
3| 05:00
| 21:37
4| 05:00
| 2436
5] 05:01
| 21:36
6] 05:02
| 2135
710503
| 21:35
8| 05:04
| 21:34

9 05:05
| 24:33
10| 05:06
] 21:33
11 05:07
| 21:32
12| 05:08
| 21:31
13| 05:09
| 21:30
14| 0510
| 21:29
15| 0511
| 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
| 24:20
23| 05:22
|21:19
24 | 05:23
| 21:18
25| 05:24
| 21:16
26| 05:26
| 2115
27 | 05:27
| 21:13
28| 05:29
|21:12
29| 05:30
| 21:10
30 | 05:32
| 21:09
310533
| 21,07

Sonnenscheinstunden | 502
astr.max.migl.Beschattung |

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

Tag im Monat

22
22
23
24
25
25
26
26
26
26
26
25

403

Scnnenaufgang
Sonnenuntergang (55:MM)

| August

06:21 (WEA_N21)
06:24 (WEA_N21)
06:18 (WEA_N21) |
06:26 (WEA_N21) | 20
06:17 (WEA_N21) | 05:5
06:28 (WEA_N21) | 20

06:37 (WEA_N21) | 20. 03

06:11 (WEA_N21) | 06:23

06:36 (WEA_N21) | 20:06
| 454
|

(55:MM)

25
24
23

22

170

Minuten mit Schatten

| September

06:12 (WEA_N21) | 06:25
06:37 (WEA_N21) | 20:03
06:12 (WEA_N21) | 06:26
06:36 (WEA_NZ1) | 20:01
06:12 (WEA_N21) | 06:28
06:35 (WEA_N21) | 19:59
06:13 (WEA_NZ1) | 06:29
06:35 (WEA_NZL) | 19:57
06:13 (WEA_N21) | 06:31
06:33 (WEA_N21) | 19:59
06:15 (WEA_N21) | 06:33
06:33 (WEA_N21) | 19:52
06:16 (WEA_N21) | 06:34
06:31 (WEA_N21) | 19:50
06:18 (WEA_N21) | 06:36
06:29 (WEA_N21) | 19:47
| 06:38
| 19:45
| 06:39
| 19:43
| 06:41
] 19:41
| 06:42
|19:38
| 06:44
119:36
| 06:46
| 19:34
| 06:47
119:31
| 06:49
119:29
| 06:51
|19:27
] 06:52
119:24
| 06:54
| 19:22
06:33 (WEA BO46) | 06:55
06:37 (WEA BO46) | 19:20
06:34 (WEA BO46) | 06:57
06:38 (WEA BO46) | 19:17
06:35 (WEA BO46) | 06:59
06:38 (WEA BO46) | 13:15
06:37 (WEA BO46) | 07:00
06:38 (WEA BO46) | 12:13
| 07:02
| 19:10
1 07:04
| 19:08
| 07:05
| 19:06
| 07:07

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

189

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

07:05 (WEA 10/BO47) | 07:29
07:1Q (WEA 10/BO47) | 18:33
07:06 (WEA 10/BQ47) | 07:30
07:10 (WEA 10/B047) | 18:31
07:08 (WEA 10/BO47) | 07:32
07:10 (WEA 10/BO47) | 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
07:41 (WEA N20) | 07:46
07:50 (WEA N20) | 18112
07:38 (WEA N20) | 07:48
07:52 (WEA N20) | 18:10
07:37 (WEA N20) | 07:50
07:53 (WEA N20) | 18:07
07:35 (WEA N20) | 07:51
07:53 (WEA N20) | 18:05
07:35 (WEA N20) | 07:53
07:53 (WEA N20) | 18:03
07:34 (WEA N20) | 06:55
07:54 (WEA N20) | 17:01
07:33 (WEA N20) | 06:57
07:53 (WEA N20) | 1659
07:34 (WEA N20) | 06:58
07:52 (WEA N20) | 16:57
07:34 (WEA N20) | 07:00
07:52 (WEA N20) | 16:55
07:35 (WEA N20) | 07:02
07:50 (WEA N20) | 16:53
07:37 (WEA N20) | 07:04
07:49 (WEA N20) | 16:52
07:06
| 16:50
| 331

|

| November] Dezember

07:39 (WEA N20) | 07:07
07:47 (WEA N20) | 16:48

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

os0320210857/32  WINdPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com

Schattenwurfberechnung

Seite 74/122



Projekt:
WEA Borne-Mitte

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 17 - 10 17 Ernst-Thélmann-StraBe 22, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mé&rz | April |Mai | Juni
1]08:22 | 06:51 | 05:47 | 05:01 06:01 (WEA_N21)
| 16:13 | 19:47 | 20:38 |21:23 19 08:20 (WEA_N21)
2]08:22 | 06:49 07:12 {WEA 10/B047) | 05:45 | 05:00 06:01 (WEA_N21)
| 16:14 | 19:48 2 07:14 (WEA 10/BO47) | 20:39 | 21:25 18 06:19 (WEA_N21)
3] 08:22 | 06:47 07:09 (WEA 10/8047) | 05:43 | 05:00 06:02 (WEA_N21)
| 16:15 [19:50 4 07:13 (WEA 10/B047) | 20:41 |21:26 16 06:18 (WEA N21)
410822 | 08:45 07:07 {(WEA 10/B047) | 05:41 | 04:59 06:03 (WEA_N21)
| 16:16 | 19:52 5 07:12 (WEA 10/B047) | 20:43 |21:27 15 06:18 (WEA_N21)
5 | 08:22 | 08:42 | 05:39 | 04:58 06:04 (WEA_N21)
| 16:17 | 19:53 | 20:44 | 21:28 13 06:17 (WEA N21)
6] 0821 | 06:40 | 05:37 | 04:58 06:05 (WEA_N21)
| 16:19 | 19:55 | 20:46 121:29 12 06:17 (WEA_N21)
710821 | 06:38 | 05:35 06:07 (WEA_N21) | 04:57 06:06 (WEA_N21)
| 16:20 | 19:57 | 20:47 4 06:11 (WEA N21) | 21:30 9 06115 (WEA N21)
8] 08:21 | 06:35 | 05:34 : 06:07 (WEA_N21)
| 16:21 | 19:58 |20:49 11 8 06:15 (WEA_N21)
9108:20 | 06:33 | 05:32 06:10 (WEA_N21)
| 16:23 | 20:00 |20:551 15 4 06:14 (WEA_N21)
10 | 08:20 | 06:31 | 05:30
| 16:24 | 20:02 20052 18 06+18 (WEA N21) | 21:32
110819 | 08:29 | 05:28 05:59 (WEA_N21) | 04:55
|16:25 | 20:04 |20:54 20 06:19 (WEA_N21) | 21:33
12 08:18 | 06:26 | 05:27 05:58 (WEA_N21) | 04:55
| 16:27 | 20:05 |20:56 22 06:20 (WEA N21) | 21:33
13 | 08:18 06:58 (WEA N20) | 06:24 | 05:25 (WEA_N21) | 04:54
| 16:28 6 07:04 (WEA N20) | 20:07 12057 23 (WEA_N21) | 21:34
14| 08:17 06:56 (WEA N20) | 06:22 | 05:24 (WEA_N21) | 04:54
| 16:30 11 07:07 (WEA N20) | 20:09 | 20:59 24 (WEA_N21) | 21:35
15| 08:16 06:53 (WEA N20) | 06:20 | 05:22 (WEA N21) | 04:54
| 16:31 14 07:.07 (WEA N20) | 20:10 | 21:00 25 (WEA_N21) | 21:35
16 | 08:15 06:51 (WEA N20) | 06:18 | 05:21 (WEA_N21) | 04:54
| 16:33 17 07:08 (WEA N20) | 20:12 | 21:02 26 (WEA_N21) | 21:36
171 08:14 06:50 (WEA N20) | 06:15 | 05:19 05:55 (WEA_N21) | 04:54
| 16:35 19 07.00 (WEA N20) | 20:14 |21:03 26 06:21 (WEA_N21) | 21:36
18 | 08:13 06:49 (WEA N20) | 06:13 | 05:18 05:56 (WEA_N21) | D4:54
| 16:36 19 07:08 (WEA N20) | 20:16 |21:05 26 06:22 (WEA N21) | 21:37
19 | 08:12 06:49 (WEA N20) | 06:11 | 05:16 05:56 (WEA_N21) | 04:54
| 16:38 20 07:09 (WEA N20) | 20:17 | 21:06 26 06:22 (WEA_N21) | 21:37
20| 0811 06:49 (WEA N20) | 06:09 | 05:15 05:56 (WEA_N21) | 04:54
| 16:40 19 07:08 (WEA N20) | 20:19 |21:08 27 06:23 (WEA N21) | 21:37
21| 08:10 06:48 (WEA N20) | 06:07 | 05:13 (WEA_NZ21) | 04:54
| 16:41 19 07:07 (WEA N20) | 20:21 | 21:09 27 (WEA_N21) | 21:38
22| 08:09 06:49 (WEA N20) | 06:05 06:28 (WEA BO46) | 05:12 (WEA_N21) | 04:54
| 16:43 17 07:06 (WEA N20) | 20:22 1 06:20 (WEA BO46) | 21:11 26 06 22 (WEA_N21) | 21:38
23 | 08:08 06:50 (WEA N20) | 06:03 06:26 (WEA BO46) | 05:11 05:56 (WEA_N21) | 04:55
| 16:45 15 07:05 (WEAN20) | 20:24 3 06:29 (WEA BO46) | 21:12 26 06:22 (WEA N21) | 21:38
24 | 08.07 06:52 (WEA N20) | 06:01 06:24 (WEA BO46) | 05:10 05:56 (WEA_N21) | 04:55
| 16:46 12 07:04 (WEAN20) | 20:26 4 06:28 (WEA BO46) | 21:13 26 06:22 (WEA N21) | 21:38
25| 08:05 06:54 (WEA N20) | 05:59 06:22 (WEA BO46) | 05:08 05:57 (WEA_N21) | 04:55
| 16:48 5 06:59 (WEA N20) | 20:27 5 06:27 (WEA BO46) | 21:15 25 06:22 (WEA_NZ21) | 21:38
26 | 0B:04 | 05:56 | 05:07 05:57 (WEA_N21) | 04:56
| 16:50 | 20:29 | 21:16 24 06:21 (WEA N21) | 21:38
27| 08:03 | 05:54 | 05:06 05:58 (WEA_N21) | 04:56
| 16:52 | 20:31 |21:17 23 (WEA_NZ21) | 21:38
281 08:01 | 05:52 | 05:05 (WEA_N21) | 04:56
| 16:54 | 20:32 | 21:19 23 (WEA_N21) | 21:38
29| 08:00 | 05:50 | 05:04 (WEA_NZ21) | 04:57
| 16:55 | 20:34 |21:20 22 (WEA_N21) | 21:38
30| 07:59 | 05:49 | 05:03 05 59 (WEA_N21) | 04:58
| 16:57 | 20:36 2121 21 06:20 (WEA_N21) | 21:38
3107 57 | | 05:02
| 16 | | 21:22 20 06:20 (WEAN21) |
Sonnenscheinstunden | 259 | 4186 | 485 |
astr.max.migl.Beschattung | 193 | 24 | 556 | 114

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

Tag im Monat

Scnnenaufgang  (SS:MM)
Sonnenuntergang (55:MM)

Zeitpunkt (55:MM) Schattenanfang

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenende

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

os032021 0857733 WINdPRO ‘

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender
Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 17 - IO 17 Ernst-Thalmann-Strae 22, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| 3uli
1]04:58
| 21:37
2 | 0459
| 21:37
3 | 05:00
| 21:37
4| 05:00
| 21:36
51 05:01
| 21:36
6 105:02
| 21:35
7| 05:03
| 21135
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
18 | 05:16
| 21:24
20 | 05:18
| 21:23
211 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. mdgl.Beschattung |

2
2
2
23
24
25
25
25
26
26
2%
27
27
26
2
25
24
24
23

594

06:15 (WEA_N21) | 05:38
06:17 (WEA_N21) | 21:02
06:13 (WEA_N21) | 05:39
06:20 (WEA_N21) | 21:00
06:12 (WEA_N21) | 05:41
06:21 (WEA_N21) | 20:59
06:12 (WEA_N21) | 05:42
06:23 (WEA_N21) | 20:57
06:11 (WEA_N21) | 05:44
06:24 (WEA_M21) | 20:55
06:10 (WEA_N21) | 05:46
06:24 (WEA_M21) | 20:53
06:09 (WEA_N21) | 05:47
06:25 (WEA_N21) | 20:51
06:09 (WEA_N21) | 05:49
06:26 (WEA_N21) | 20:50
06:08 (WEA_M21) | 05:50
06:27 (WEA_N21) | 20:48
06:08 (WEA_M21) | 05:52
06:27 (WEA_N21) | 20:46
06:07 (WEA_N21) | 05:54
06:28 (WEA_N21) | 20:44
06:07 (WEA_N21) | 05:55
06:29 (WEA_N21) | 20:42
06:07 (WEA_N21) | 05:57
06:29 (WEA_N21) | 20:40
06:07 (WEA_N21) | 05:58
06:30 (WEA_M21) | 20:38
06:07 (WEA_N21) | 06:00
06:31 (WEA_N21) | 20:36
06:06 (WEA_N21) | 06:02
06:31 (WEA_N21) | 20:34
06:06 (WEA_M21) | 06:03
06:31 (WEA_N21) | 20:32
06:06 (WEA_M21) | 06:05
06:31 (WEA_M21) | 20:30
06:06 (WEA_N21) | 06:07
06:32 (WEA_N21) | 20:27
06:06 (WEA_N21) | 06:08
06:32 (WEA_N21) | 20:25
06:06 (WEA_N21) | 06:10
06:32 (WEA_M21) | 20:23
06:06 (WEA_N21) | 06:11
06:33 (WEA_M21) | 20:21
06:06 (WEA_N21) | 06:13
06:33 (WEA_N21) | 20:19
06:06 (WEA_N21) | 06:15
06:32 (WEA_M21) | 20:17
06:07 (WEA_M21) | 06:16
06:33 (WEA_N21) | 20:15
06:07 (WEA_M21) | 06:18
06:32 (WEA_N21) | 20:12
06:07 (WEA_N21) | 06:20
06:31 (WEA_N21) | 20:10
06:08 (WEA_N21) | 06:21
06:32 (WEA_N21) | 20:08
06:08 (WEA_N21) | 06:23
06:31 (WEA_N21) | 20:06

| 454

|

94

| September

06:09 (WEA_N21) | 06:25
06:30 (WEA_N21) | 20:03
06:10 (WEA_N21) | 06:26
06:29 (WEA_N21) | 20:01
06:10 (WEA_N21) | 06:28
06:27 (WEA_N21) | 19:59
06:12 (WEA_N21) | 06:29
06:26 (WEA_N21) | 19:57
06:14 (WEA_N21) | 06:31
06:24 (WEA_N21) | 19:54

| 06:33
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6:44
9:36

@
e
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9:34
6:47

IR
R L
-

9:27
6:52
9:24
6:54
9:22
6:55
9:20
6:57
9:17

06:29 (WEA BO46)
06:34 (WEA BO46)
06:31 (WEA BO46)
06:35 (WEA BO46)
06:32 (WEA BO46)
06:35 (WEA BO46)
06:34 (WEA BO46)
06:35 (WEA BO46)

@
o0
©

9:15
7:00

o
A
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7:02
9:10
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204

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

10 | | b
|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 | 16:44 | 16:08
|07:19 | 07:13 | 08:03
| 18:47  |16:42 | 16:05
|07:20 | 07:15 | 08:04
| 18:45  |16:41 | 16:05
|07:22 | 0716 | 08:05
| 18:42  [16:39 | 16:05
|07:24 | 07:18 | 08:07
18:40 | 16:37 | 16:04
07:02 (WEA 10/B047) | 07:25 | 07:20 | 08:08
07:07 (WEA 10/B047) | 18:38 | 16:35 | 16:04
07:03 (WEA 10/B047) | 07:27 | 07:22 | 08:09
07:07 (WEA 10/B047) | 18:36 | 16:34 | 16:03
07:05 (WEA 10/B047) | 07:29 | 07:24 | 08110
07:08 (WEA 10/B047) | 18:33 [ 16:32 | 16:03
|07:30 | 07:25 | O8:11
|18:31  [16:31 | 16:03
|07:32 | 07:27 | 0812
| 18:29  |16:29 | 16:03
| 07:3¢ | 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 | 0815
| 18:22 | 16:25 | 16:03
| 07:39 | 07:34 | 08:16
| 1820 | 16:23 | 16:03
|07:41  |07:36 | 08:17
| 18:18  |16:22 | 16:03
07:43 (WEAN20) | 07:43 | 07:38 | 08:17
07:45 (WEAN20) | 18:16 | 16:20 | 16:03
07:39 (WEA N20) | 07:44 | 07:39 | 08:18
07:49 (WEAN20) | 18:14 | 16:19 | 16:04
07:37 (WEAN20) | 07:46 | 07:41 | 08:19
07:51 (WEAN20) | 18&:12  |1&:18 | 16:04
07:35 (WEAN20) | 07:48 | 07:43 | 0819
07:52 (WEA N20) | 18:10 | 16:17 | 16:05
07:34 (WEAN20) | 07:50 | 07:44 | 08&:20
07:52 (WEA N20) | 18:07 | 16:16 | 16:05
07:33 (WEAN20) | 07:51 | 07:46 | 0820
07:52 (WEA N20) | 18:05 | 16:14 | 16:06
07:32 (WEA N20) | 07:53 | 07:48 | 08:21
07:52 (WEA N20) | 18:03 | 16:13 | 16:06
07:32 (WEA N20) | 06:55 | 07:49 | 08:21
07:52 (WEAN20) | 17:01  |16:12 | 16:07
07:32 (WEA N20) | 06:57 | 07:51 | 08:22
07:51 (WEA N20) | 16:59 | 16:11 | 16:07
07:32 (WEA N20) | 06:58 | 07:52 | 08:22
07:50 (WEA N20) | 16:57 | 16:11 | 16:08
07:34 (WEA N20) | 07:00 | 07:54 | 08:22
07:49 (WEA N20) | 16:55 | 16:10 | 16:09
07:35 (WEAN20) | 07:02 | 07:55 | 08:22
07:47 (WEAN20) | 16:53 | 16:09 | 16:10
07:37 (WEAN20) | 07:04 | 07:57 | O&22
07:45 (WEA N20) | 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 Scnnenaufgang

Sonnenuntergang (55:MM)

(55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

os032021 0857734 WINdPRO ‘
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 18 - 10 18 Ernst-Thélmann-StraBe 19, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mé&rz | April |Mai
1]08:22 | 06:51 | 05:47
| 16:13 | 19:47 | 20:38
2]08:22 | 06:49 | 05:45
| 16:14 | 19:48 | 20:39
3] 08:22 | 06:47 | 05:43
| 16:15 | 19:50 | 20:41
410822 | 06:45 07:07 {(WEA 10/B047) | 05:41
| 16:16 | 19:52 2 07:09 (WEA 10/B047) | 20:43
5 | 08:22 | 08:42 07:05 (WEA 10/B047) | 05:39
| 16:17 | 19:53 4 07:00 (WEA 10/B047) | 20:44
6] 0821 | 06:40 07:03 (WEA 10/B047) | 05:37
| 16:19 | 19:55 5 07:08 (WEA 10/B047) | 20:46
70821 | 06:38 07:03 {(WEA 10/B047) | 05:35
| 16:20 | 19:57 1 07:04 {WEA 10/B8047) | 20:47
8] 08:21 | 06:35 | 05
| 16:21 | 19:58 | 20:49
9108:20 | 06:33 | 05:32
| 16:23 | 20:00 | 20:51
10 | 08:20 | 06:31 | 05:30
| 16:24 | 20:02 | 20:52
110819 | 06:29 | 05:28
|16:25 | 20:04 | 20:54
12| 08:18 | 06:26 | 05:27
| 16:27 | 20:05 | 20:56
13 | 08:18 | 06:24 | 05:25
| 16:28 | 20:07 | 20:57
14| 08:17 | 06:22 | 05:24
| 16:30 | 20:09 | 20:59
15| 08:16 06:53 (WEA N20) | 06:20 | 05:22
| 16:31 8  07:01 (WEA N20) | 20:10 | 21:00
16 | 08:15 06:51 (WEA N20) | 06:18 | 05:21
| 16:33 12 07:03 (WEA N20) | 20:12 | 21:02
171 08:14 06:49 (WEA N20) | 06:15 | 05:19
| 16:35 15 07.04 (WEA N20) | 20:14 | 21:03
18 | 08:13 06:46 (WEA N20) | 06:13 | 05:18
| 16:36 18 07:04 (WEA N20) | 20:16 | 21:05
19 | 08:12 06:46 (WEA N20) | 06:11 | 05:16
| 16:38 19 07:05 (WEA N20) | 20:17 | 21:06
20| 0811 06:45 (WEA N20) | 06:09 | 05:15
| 16:40 20 07:05 (WEA N20) | 20:19 | 21:08
21| 08:10 06:44 (WEA N20) | 06:07 | 05:13
| 16:41 20 07:04 (WEA N20) | 20:21 | 21:09
22| 08:09 06:45 (WEA N20) | 06:05 | 05:12
| 16:43 19 07:04 (WEA N20) | 20:22 | 21:11
23 | 08:08 06:45 (WEA N20) | 06:03 | 08:11
| 16:45 19 07:04 (WEA N20) | 20:24 | 21:12
24 | 08.07 06:45 (WEA N20) | 06:01 | 05:10
| 16:46 17 07:02 (WEA N20) | 20:26 | 21:13
25| 08:05 06:46 (WEA N20) | 05:59 06:22 (WEA BO46) | 05:08
| 16:48 15 07:01 (WEA N20) | 20:27 2 06:24 (WEA BO46) | 21:15
26 | 0B:04 06:48 (WEA N20) | 05:56 06:20 (WEA BO46) | 05:07
| 16:50 11 06:59 (WEA N20) | 20:29 4 06:24 (WEA BO46) | 21:16
27| 08:03 06:53 (WEA N20) | 05:54 06:18 (WEA BO46) | 05:06
| 16:52 1 06:54 (WEA N20) | 20:31 5 06:23 (WEA BO46) | 21:17
281 08:01 | 05:52 06:20 (WEA BO46) | 05:05
| 16:54 | 20:32 1 06:21 (WEA BO46) | 21:19
29| 08:00 | 05:50 | 05:04
| 16:55 | 20:34 | 21:20
30| 07:59 | 05:49 | 05:03
| 16:57 | 20:36 | 21:21
3107 57 | | 05:02
| 18: | | 21:22
Sonnenscheinstunden | 259 | 4186 | 485
astr.max.maogl.Beschattung | 194 | 24 |

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

1
15
18
19
21
2
23
24
25
25
2
26
26
26
27
27
2
25
25

25

06:03 (WEA_N21) | 04:55
06:06 (WEA N21) | 21:32
05:58 (WEA_N21) | 04:55
06:09 (WEA_N21) | 21:33
05:57 (WEA_N21) | 04:55
06:12 (WEA_N21) | 21:33
05:55 (WEA_N21) | 04:54
(WEAN21) | 21:34
(WEA_N21) | 04:54
(WEANZ21) | 21:35

[o!
o}
[o!
[o}
ol
[s}
o

05:52 (WEA_N21) | 04:54
06:15 (WEA_N21) | 21:36
05:52 (WEA_N21) | 04:54
06:16 (WEA_N21) | 21:37
05:52 (WEA_N21) | 04:54
06:17 (WEA_N21) | 21:37
05:52 (WEA_N21) | 04:54
06:17 (WEA_N21) | 21:37
(WEA_N21) | 04:54
(WEA N21) | 21:38
(WEA_N21) | 04:54
06 17 (WEA_N21) | 21:38
05:51 (WEA_N21) | 04:55
06:17 (WEA_N21) | 21:38
05:51 (WEA_N21) | 04:55
06:17 (WEA_N21) | 21:38
05:51 (WEA N21) | 04:55
06:18 (WEA_N21) | 21:38
05:51 (WEA_N21) | 04:56
06:18 (WEA_N21) | 21:38
05:52 (WEA_N21) | 04:56

05:52 (WEA_N21) | 04:58
06:17 (WEA_N21) | 21:38
05:53 (WEA_N21) |
06:18 (WEA_N21) |

|

|

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

Tag im Monat

Scnnenaufgang

(55:MM)

Sonnenuntergang (55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

24
23
22
22
21
20

20

473

05:53 (WEA_N21)
06:17 (WEA_N21)
05:54 (WEA_N2L)
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_N2L)
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)

os032021 0857735 WINdPRO ‘
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender
Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 18 - 10 18 Ernst-Thélmann-StraBe 19, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| 3uli
1]04:58
| 21:37
2 | 0459
| 21:37
3 | 05:00
| 21:37
4| 05:00
| 21:36
51 05:01
| 21:36
6 105:02
| 21:35
7| 05:03
| 21135
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
18 | 05:16
| 21:24
20 | 05:18
| 21:23
211 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. mdgl.Beschattung |

20
20
21
22
22
23
23
24
24
26
2%
26
2%
26
26
27
27
26
2%
26
25
24
24
2

20

| 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_M21) | 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_M21) | 20:55
06:01 (WEA_N21) | 05:46
06:23 (WEA_M21) | 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_M21) | 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_M21) | 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_M21) | 06:03
06:27 (WEA_N21) | 20:32
06:00 (WEA_M21) | 06:05
06:27 (WEA_M21) | 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_M21) | 20:23
06:02 (WEA_N21) | 06:11
06:28 (WEA_M21) | 20:21
06:02 (WEA_N21) | 06:13
06:27 (WEA_N21) | 20:19
06:02 (WEA_N21) | 06:15
06:26 (WEA_M21) | 20:17
06:03 (WEA_M21) | 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

|

38

| 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

| 06:28

| 19:59
06:29
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o
U

631
954

bt
]
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952
534

WHOFOD LD G W
ot Bof Bl sl
BRRRLICTaNT S

6:44
9:36

0 Gy
Wwai
-

06:25 (WEA BO46)
06:29 (WEA BO46)
06:26 (WEA BO46)
06:31 (WEA BO46)
06:27 (WEA BO46)
06:31 (WEA BO46)
06:29 (WEA BO46)

I

I

|

I

I

I

I

I

I

|

I

I

I

I

I

I

I

I

|

I

I

|

| 06:47

|

I

|

I

I

I
06:31 (WEA BO46) |
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I

|

I
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I
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I

|

|

I
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I
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9:31
6:49
9:29
6:51
8:27
6:52
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20
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20
20

208

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

10 | t by
|07:14 | 07:07 | 07:58
| 18:54 | 1648 | 16:07
|07:15 | 07:09 | 08:00
|18:52 | 1646 | 16:07
|07:17  |07:11 | 08:01
|18:49 | 16144 | 16:06
|07:19 | 07:13 | 08:03
|18:47  [16:42 | 16:05
107:20 | 0715 | 08:04
|18:45 | 1641 | 16:05
06:58 (WEA 10/BO47) | 07:22 | 07:16 | 08:05
07:03 (WEA 10/B047) | 18:42 | 16:33 | 16:05
07:00 (WEA 10/B047) | 07:24  |07:18 | 08:07
07:04 (WEA 10/BO47) | 18:40 | 16:37 | 16:04
07:02 (WEA 10/B047) | 07:25  |07:20 | 08:08
07:04 (WEA 10/BO47) | 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
107:30 [ 07:25 | O08:11
|18:31  [16:31 | 16:03
|07:32 | 07:27 | 0812
|18:28  [16:29  |16:03
|07:3¢ | 07:29 | 08:13
|18:27 | 16:27 | 16:03
107:36 [ 07:31 | 08:14
|18:25  [16:26 | 16:03
|07:37 | 07:32 | 0815
|18:22 | 16:25 | 16:03
107:39  [07:34 | 0816
|18:20 | 16:23 | 16:03
07:37 (WEAN20) | 07:41 | 07:36 | 08:17
07:47 (WEAN20) | 18:18 | 16:32 | 16:03
07:34 (WEAN20) | 07:43 | 07:38 | 08:17
07:48 (WEAN20) | 18:16 | 16:20 | 16:03
07:33 (WEAN20) | 07:44 | 07:39 | 0818
07:49 (WEA N20) | 18:14 | 16:19 | 16:04
07:32 (WEAN20) | 07:46 | 07:41 | 08:19
07:50 (WEAN20) | 18:12 | 16:18 | 16:04
07:30 (WEA N20) | 07:48 | 07:43 | 08:19
07:50 (WEA N20) | 18:10 | 16:17 | 16:05
07:30 (WEAN20) | 07:50 | 07:44 | 08:20
07:50 (WEA N20) | 18:07 | 16:16 | 16:05
07:29 (WEA N20) | 07:51 | 07:46 | 08:20
07:49 (WEAN20) | 18:05 | 16:14 | 16:06
07:2G (WEA M20) | 07:53 | 07:48 | 08:21
07:49 (WEAN20) | 18:03  |16:13 | 16:06
07:30 (WEA N20) | 06:55 | 07:49 | 08:21
07:48 (WEAN20) | 17:01 | 16:12 | 16:07
07:30 (WEA N20) | 06:57 | 07:51 | 08:22
07:47 (WEAN20) | 16:59  |16:11 | 16:07
07:32 (WEA N20) | 06:58 | 07:52 | 08:22
07:45 (WEA N20) | 16:57 | 16:11 | 16:08
07:34 (WEAN20) | 07:00 | 07:54 | 08:22
07:43 (WEAN20) | 16:55 | 16:10 | 16:09
07:36 (WEAN20) | 07:02 | 07:55 | 08:22
07:38 (WEA N20) | 16:53 | 16:09 | 16:10
| 07:04 | 0757 | 0822
|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 Scnnenaufgang

Sonnenuntergang (55:MM)

(55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

os032021 0857736 WINAPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com

Schattenwurfberechnung

Seite 78/122



Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 19 - 10 19 Altenweddinger Weg 1, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mé&rz | April |Mai
1]08:22 | 06:. | 05:47
| 16:13 | 19: | 20:38
2]08:22 | 06:49 | 05:45
| 16:14 | 19: | 20:39
3] 08:22 | 06:47 | 05:43
| 16:15 | 19:50 | 20:41
410822 | 06:45 07:07 {(WEA 10/B047) | 05:41
| 16:16 | 19:52 2 07:09 (WEA 10/B047) | 20:43
5 | 08:22 | 08:42 07:05 (WEA 10/B047) | 05:39
| 16:17 | 19:53 4 07:00 (WEA 10/B047) | 20:44
6] 0821 | 06: 07:03 (WEA 10/B047) | 05:37
| 16:19 | 19: 6  07:09 (WEA 10/B047) | 20:46
710821 | 06 07:02 {WEA 10/B047) | 05:35
| 16:20 | 19: 4 07:06 (WEA 10/B047) | 20:47
8] 08:21 | 06: | 05
| 16:21 | 19: | 20:49
9108:20 | 06:; | 05:32
| 16:23 | 20: | 20:51
10 | 08:20 | 06: | 05:30
| 16:24 | 20:02 | 20:52
110819 | 06:. | 05:28
|16:25 | 20:04 | 20:54
12 08:18 | 06:2 | 05:27
| 16:27 | 20 | 20:56
13 | 08:18 | 06 | 05:25
| 16:28 | 20z | 20:57
14| 08:17 06:56 (WEA N20) | 06: | 05:24
| 16:30 6 07:02 (WEA N20) | 20:0¢ | 20:59
15| 08:16 06:53 (WEA N20) | 06:2 | 05:22
| 16:31 11 07:.04 (WEA N20) | 20: | 21:00
16 | 08:15 06:51 (WEA N20) | 06:11 | 05:21
| 16:33 15 07:06 (WEA N20) | 20:12 | 21:02
171 08:14 06:49 (WEA N20) | 06:15 | 05:19
| 16:35 18 07.07 (WEA N20) | 20:14 | 21:03
18 | 08:13 06:47 (WEA N20) | 06:13 | 05:18
| 16:36 20 07:07 (WEAN20) | 20:16 | 21:05
19 | 08:12 06:47 (WEA N20) | 06:11 | 05:16
| 16:38 20 07:07 (WEA N20) | 20:17 | 21:06
20| 0811 06:47 (WEA N20) | 06:09 | 05:15
| 16:40 20 07:07 (WEA N20) | 20:19 | 21:08
21| 08:10 06:46 (WEA N20) | 06:07 | 05:13
| 16:41 20 07:06 (WEA N20) | 20:21 | 21:09
22| 08:09 06:46 (WEA N20) | 06:05 | 05:12
| 16:43 20 07:06 (WEA N20) | 20:22 | 21:11
23 | 08:08 06:47 (WEA N20) | 06:03 | 08:11
| 16:45 19 07:06 (WEA N20) | 20:24 | 21:12
24 | 08.07 06:47 (WEA N20) | 06:01 | 05:10
| 16:46 17 07:04 (WEA N20) | 20:26 | 21:13
25| 08:05 06:48 (WEA N20) | 05:59 06:22 (WEA BO46) | 05:08
| 16:48 14 07:02 (WEA N20) | 20:27 1 06:23 (WEA BO46) | 21:15
26 | 0B:04 06:50 (WEA N20) | 05:56 06:20 (WEA BO46) | 05:07
| 16:50 10 07:00 (WEA N20) | 20:29 3 06:23 (WEA BO46) | 21:16
27| 08:03 | 05:54 06:18 (WEA BO46) | 05:06
| 16:52 | 20:31 4 06:22 (WEA BO46) | 21:17
281 08:01 | 05:52 06:16 (WEA BO46) | 05:05
| 16:54 | 20:32 5 06:21 (WEA BO46) | 21:19
29| 08:00 | 05:50 06:17 (WEA BO46) | 05:04
| 16:55 |20:3¢ 4 06:21 (WEA BO46) | 21:20
30| 07:59 | 05:49 05:03
| 16:57 | 20:36 | 21:21
3107 57 | | 05:02
| 18: | | 21:22
Sonnenscheinstunden | 259 | 4186 | 485
astr.max.migl.Beschattung | 210 | 33 |

Lizenzierter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

1
14
17
20
21
23
24
25
25
26
26
27
27
27
27
27
27

27

5:56 (WEA_N21)
(WEA_N21) | 21:34
(WEA_N21) | 04:54
(WEANZ21) | 21:35

4:54

o}
[o!
o}
[o!
[o}
ol
[s}
o

05:51 (WEA_N21) | 04:54
06:12 (WEA_N21) | 21:36
05:50 (WEA_N21) | 04:54
06:13 (WEA_N21) | 21:37
05:50 (WEA_N21) | 04:54
06:14 (WEA_N21) | 21:37
05:50 (WEA_N21) | 04:54
06:15 (WEA_N21) | 21:37

(WEA_N21) | 0%:54
06 15 (WEA_N21) | 21:38
05:49 (WEA_N21) | 04:55
06:15 (WEA_N21) | 21:38
05:49 (WEA_N21) | 04:55
06:16 (WEA_N21) | 21:38
05:49 (WEA_N21) | 04:55
06:16 (WEA_N21) | 21:38
05:49 (WEA_N21) | 04:56
06:16 (WEA_N21) | 21:38
05:49 (WEA_N21) | 04:56

05 49 (WEA_N21) | 04:58
06:16 (WEA_N21) | 21:38
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

Scnnenaufgang

(55:MM)

Sonnenuntergang (55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(WEA mit erstem Schatten)

31
33
35
35
36
37
36
36
37
36
36
35
36
35
35
34
34
35
35
34
34
34
39
35
34
39
35
35
35

36

1047

(WEA mit letztem Schatten)

05:36 (WEA RD3)
06:17 (WEA_N21)
05:34 (WEA RD3}
06:16 (WEA_N21}
05:33 (WEA RO3}
06:16 (WEA_N21)
05:34 (WEA RD3)
06:17 (WEA_N21)
05:33 (WEA RO3)
06:16 (WEA_N21}
05:33 (WEA RO3)
06:17 (WEA_N21}
05:33 (wEA RO3)
06:16 (WEA_N21}
05:33 (WEA RO3}
06:16 (WEA_N21)
05:33 (WEA RD3)
06:17 (WEA_N21)
05:33 (WEA RO3)
06:16 (WEA_N21}
5:33 (WEA RD3)
06:16 (WEA_N21}
05:34 (WEA R03)
06:17 (WEA_N21)
05:33 (WEA RO3}
06:16 (WEA_N21)
05:33 (WEA RO3}
06:16 (WEA_N21)
05:34 (wEA RU3)
06:16 (WEA_N21}
05:34 (WEA RO3}
06:16 (WEA_N21}
05:34 (WEA RD3)
06:16 (WEA_N21)
05:34 (WEA RO3)
06:17 (WEA_N21}
05:34 (WEA RO3)
06:17 (WEA_N21)
05:34 (wEA RO3)
06:17 (WEA_N21}
05:35 (WEA RO3}
06:18 (WEA_N21}
05:35 (WEA RD3)
06:18 (WEA_N21)
05:35 (WEA RO3)
06:18 (WEA_N21}
05:35 (WEA RO3)
06:18 (WEA_N21}
05:36 (WEA RO3)
06:18 (WEA_N21)
05:36 (WEA RO3)
06:18 (WEA_N21}
05:37 (WEA RO3}
06:19 (WEA_N21)
05:36 (WEA RO3}
06:19 (WEA_NZ21}
05:37 (WEA RO3}
06:20 (WEA_N21}
05:37 (WEA RD3)
06:20 (WEA_N21)

os032021 0857737 WINdPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com
Schattenwurfberechnung
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender
Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 19 - 10 19 Altenweddinger Weg 1, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| 3uli
1]04:58
| 21:37
2 | 0459
| 21:37
3 | 05:00
| 21:37
4| 05:00
| 21:36
51 05:01
| 21:36
6 105:02
| 21:35
7| 05:03
| 21135
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
18 | 05:16
| 21:24
20 | 05:18
| 21:23
211 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. 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

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 R03) | 05:39
06:22 (WEA_N21) | 21:00
05:39 (WEA R03) | 05:41
06:22 (WEA_N21) | 20:59
05:39 (WEA R03) | 05:42
06:23 (WEA_N21) | 20:57
05:40 (WEA R03) | 05:44
06:23 (WEA_N21) | 20:55
05:40 (WEA RO3) | 05:46
06:23 (WEA_N21) | 20:53
05:40 (WEA R03) | 05:47
06:23 (WEA_N21) | 20:51
05:41 (WEA R03) | 05:49
06:24 (WEA_N21) | 20:50
05:42 (WEA R03) | 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

|

| September

2OV O DD MG D OV A0 O D G A0 O 0 M0 2 O 2 Oy
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6:44
9:36
6:46.
9:34
6:47
9:31
6:49
9:29
6:51
9:27

06:24 (WEA BO46)
06:29 (WEA BO46)
06:24 (WEA BO46)
06:29 (WEA BO46)
06:26 (WEA BO46)
06:30 (WEA BO46)
06:27 (WEA BO46)
06:29 (WEA BO46)
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SHNRERR

6:57
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20
21
21
21

233

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

10 | t b
|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 | 16:44 | 16:06
| 07:19 | 07:13 | 08:03
| 18:47 | 16142 | 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/B0O47) | 18:40 | 16:37 | 16:04
07:02 (WEA 10/B047) | 07:25 | 07:20 | 08:08
07:05 (WEA 10/B047) | 18:38 | 16:35 | 16:04
|07:27  |07:22 | 08:09
| 18:36 | 16:34 | 16:03
107:29 | 07:24 | 08:10
| 18:33 | 16:32 | 16:03
107:30 | 07:25 | 08:11
18:31 | 16:31 | 16:03
| 07:32 | 07:27 | 08:12
118:25 | 16:29 | 16:03
|07:3¢ | 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 N2Q) | 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 (WEAN20) | 07:44 | 07:29 | 08:18
07:51 (WEA N20) | 18:14 | 16:19 | 16:04
07:33 (WEAN20) | 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 (WEAN20) | 1810 | 16:17 | 16:05
07:31 (WEAN20) | 07:50 | 07:44 | 08:20
07:52 {WEA N20) | 18:07 | 16:16 | 16:05
07:30 {WEA N2Q) | 07:51 | 07:46 | 08:20
07:51 (WEA N20) | 18:05 | 16:14 | 16:06
07:30 (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
Q7:51 (WEA N20) | 17:01 | 16:12 | 16:07
07:31 (WEA N20) | 06:57 | 07:51 | 08:22
07:49 (WEA N20) | 16:59 | 1&:11 | 16:07
07:32 (WEA N20) | 06:58 | 07:52 | 08:22
07:48 (WEA N2Q) | 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
116:50 | | 16:12
| 331 | 266 | 244
| | |

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

Tag im Monat Scnnenaufgang

Sonnenuntergang (55:MM)

(55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

os032021 0857738 WINdPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com

Schattenwurfberechnung

Seite 80/122



Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 20 - 10 20 Unseburger StraBe 2, Borne

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

|Januar  |Februar |Mé&rz | April |Mai
1]08:22 | 06:51 | 05:47
| 16:13 | 19:47 | 20:38
2]08:22 | 06:49 | 05:45
| 16:14 | 19:48 | 20:39
3] 08:22 | 06:47 | 05:43
| 16:15 | 19:50 | 20:41
410822 | 08:45 | 05:41
| 16:16 | 19:52 | 20:43
5 | 08:22 | 08:42 | 05:39
| 16:17 | 19:53 | 20:44
6] 0821 | 06:40 | 05:37
| 16:19 | 19:55 | 20:46
70821 | 06:38 07:00 {(WEA 10/B047) | 05:35
| 16:20 | 19:57 2 07:02 (WEA 10/B047) | 20:47
8] 08:21 | 06:35 06:58 (WEA 10/B047) | 05:34
| 16:21 [19:58 4 07:02 {WEA 10/B047) | 20:49
9108:20 | 06:33 06:56 {(WEA 10/B0O47) | 05:32
| 16:23 [20:00 5 07:01 (WEA 10/B047) | 20:51
10 | 08:20 | 06:31 06:55 (WEA 10/E047) | 05:30
| 16:24 | 20:02 5 07:00 (WEA 10/B047) | 20:52
110819 | 08:29 | 05:28
|16:25 | 20:04 | 20:54
12| 08:18 | 06:26 | 05:27
| 16:27 | 20:05 | 20:56
13 | 08:18 | 06:24 | 05:25
| 16:28 | 20:07 | 20:57
14| 08:17 | 06:22 | 05:24
| 16:30 | 20:09 | 20:59
15| 08:16 | 06:20 | 05:22
| 16:31 | 20:10 | 21:00
16 | 08:15 | 06:18 | 05:21
| 16:33 | 20:12 | 21:02
171 08:14 06:49 (WEA N20) | 06:15 | 05:19
| 16:35 9 06:58 (WEA N20) | 20:14 | 21:03
18 | 08:13 06:46 (WEA N20) | 06:13 | 05:18
| 16:36 13 06:59 (WEA N20) | 20:16 | 21:05
19 | 08:12 06:44 (WEA N20) | 06:11 | 05:16
| 16:38 16 07:00 (WEA N20) | 20:17 | 21:06
20| 0811 06:43 (WEA N20) | 06:09 | 05:15
| 16:40 18 07:01 (WEA N20) | 20:19 | 21:08
21| 08:10 06:41 (WEA N20) | 06:07 | 05:13
| 16:41 20 07:01 (WEA N20) | 20:21 | 21:09
22| 08:09 06:41 (WEA N20) | 06:05 | 05:12
| 16:43 20 07:01 (WEA N20) | 20:22 | 21:11
23 | 08:08 06:41 (WEA N20) | 06:03 | 08:11
| 16:45 21 07:02 (WEA N20) | 20:24 | 21:12
24 | 08.07 06:40 (WEA N20) | 06:01 | 05:10
| 16:46 20 07:00 (WEA N20) | 20:26 | 21:13
25 08:05 06:40 (WEA N20) | 05:59 | 05:08
| 16:48 20 07:00 (WEA N20) | 20:27 | 21:15
26 | 0B:04 06:41 (WEA N20) | 05:56 | 05:07
| 16:50 18 06:59 (WEA N20) | 20:29 | 21:16
27| 08:03 06:42 (WEA N20) | 05:54 | 05:06
| 16:52 16 06:58 (WEA N20) | 20:31 | 21:17
281 08:01 06:42 (WEA N20) | 05:52 | 05:05
| 16:54 14 06:56 (WEA N20) | 20:32 | 21:19
29| 08:00 07:45 (WEA N20) | 05:50 06:15 (WEA BO46) | 05:
| 16:55 8  O7:53 (WEAN20) [ 20:3¢ 2 06:17 (WEA BO46) | 21: 20
30| 07:59 | 05:49 06:13 (WEA BO46) | 05:03
| 16:57 |20:36 3 06:16 (WEA BO46) | 21:21
3107 57 | | 05:02
| 18: | | 21:22
Sonnenscheinstunden | 259 | 4186 | 485
astr.max.maogl.Beschattung | 213 | 21 |

Lizenzierter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

6

11
14
17
19
21
22
23
24
25
25
27
27
27
27

325

| Juni

06:11 (WEA BO46) | 05:01
(WEA BOd6) | 21:23
\WEA BO46) | 05:00
06:15 (WEA BO46) | 21 24

1
4:5¢
1.2
458
1:28
4.58
1:29
4:57
1:30
456

HNONOMNONONONONONONONONONONOMS

H.BH&H.EH&HAHAHAHAH

05:52 (WEA_N21) | 04
05:57 (WEA_N21) | 2L:3
05:49 (WEA_N21) | 04: 54
06:00 (WEA_N21) | 21:37
05:48 (WEA_N21) | 0454
06:02 (WEA_N21) | 21:37
05:47 (WEA_N21) | 04:54
06:04 (WEA_N21) | 21:37
05:45 (WEA_NZ21) | 04; 54
06:04 (WEA_N21) | 21:3
05:44 (WEA_N21) | 04:5
06:05 (WEA_NZ1) | 21:3
05:44 (WEA_N21) | 04; 5
06:06 (WEA_N21) | 21:38
05:44 (WEA_N21) | 04; 5
06:07 (WEA_N21) | 21:3
05:43 (WEA_N21) | 04 55
06:07 (WEA_N21) | 21:38
05:43 (WEA_N21) | 04:56
06:08 (WEA_N21) | 21:38
05:43 (WEA_N21) | 04:56
06:08 (WEA_N21) | 21:38
05:42 (WEA_N21) | 04:56
06:09 (WEA_N21) | 21:38
05:42 (WEA_N21) | 0457
06:09 (WEA_N21) | 21:38
05:42 (WEA_N21) | 04:58
06:09 (WEA_N21) | 21:38
05:43 (WEA_N21) |
06:10 (WEA_N21) |
|

499

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

Tag im Monat

Scnnenaufgang

(55:MM)

Sonnenuntergang (55:MM)

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

Minuten mit Schatten

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

802

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)
06110 (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)
06112 (WEA_N21)
05:46 (WEA_N21)
06:12 (WEA_N21)
0546 (WEA_N21)
06:12 (WEA_N21)
05:46 (WEA_N21)
06112 (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)
0548 (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)

os032021 0857730 WINdPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com
Schattenwurfberechnung

Seite 81/122



Projekt:

WEA Borne-Mitte

SHADOW -

Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 20 - 10 20 Unseburger StraBe 2, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden

| 3uli
1]04:58
| 21:37 27
2 | 0459
2137 27
3 | 05:00
|21:37 27
4| 05:00
|21:36 27
51 05:01
|21:36 28
6 105:02
| 21:35 27
7| 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
21831 27
13 | 05:09
|21:30 27
14| 05:10
|21:29 26
15 | 05:11
2128 26
16 | 05:12
| 21:27 26
17 | 05:14
|21:26 26
18 | 05:15
|z21:25 24
18 | 05:16
| 21:24 24
20 | 05:18
|21:23 23
211 05:19
212 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
|

502

astr.max.mégl.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_NZ1) | 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
06:16

| September

HOHOHOHOHORORONONG
CHROOVODHLIOIVIORD G
BLUiruWANnUAIROND NS N
SHelodsrRNurlrybbmarnddn

06:19 (WEA BO46) | 06:39
06:22 (WEA BO46) | 19:43
06:18 (WEA BO46) | 06:4
06:23 (WEA BO46) | 19:41
06:20 (WEA BO46) | 06:42
06:24 (WEA BO46) | 19:38
06:21 (WEA BO46) | 06:44
06:24 (WEA BO46) | 19:36
06:23 (WEA BO46) | 06:46
06:24 (WEA BO46) | 19:34

| 06:47

9:29

@
w
[}

A0 O Gy A
LS R,
ISRCENI NS

6:57
9:17

@
o0
©

9:15
7:00

7:02
9:10

ROl Sl O e S LR R R R R LR R e’
e
=

o R U G R g
WEUEDoO0DD 0O
SnoorRBOIFGEE

21

21

21

20

233

10 | | b
|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) | 18:48 | 16:44 | 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 | 16141 | 16:05
|07:22 | 0716 | 08:05
| 18:42  [16:39 | 16:04
|07:24 | 07:18 | 0806
| 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 | 08110
| 18:33 | 16:32 | 16:03
|07:30 | 07:25 | O8:11
|18:31  [16:31 | 16:03
|07:32 | 07:27 | 0812
| 18:29  |16:29 | 16:03
| 07:3¢ | 07:29 | 08:13
| 18:27  |16:27 | 16:03
07:36 (WEAN20) | 07:36 | 07:31 | 08:14
07:43 (WEAN20) | 18:25 | 16:26 | 16:03
07:33 (WEAN20) | 07:37 | 07:32 | 0815
07:46 (WEA N20) | 18:22 | 16:25 | 16:03
07:31 (WEAN20) | 07:39 | 07:3%4 | 0816
07:46 (WEAN20) | 1820 | 16:23 | 16:03
07:30 (WEAN20) | 07:41 | 07:36 | 08:17
07:48 (WEAN20) | 18&:18 | 16:22 | 16:03
07:28 (WEAN20) | 07:43 | 07:38 | 08:17
07:47 (WEAN20) | 18:16 | 16:20 | 16:03
07:27 (WEAN20) | 07:44 | 07:39 | 08:18
07:48 (WEAN20) | 18:14 | 16:19 | 16:04
07:27 (WEAN20) | 07:46 | 07:41 | 08:19
07:48 (WEAN20) | 18&:12  |1&:18 | 16:04
07:26 (WEAN20) | 07:48 | 07:43 | 0819
07:47 (WEAN20) | 18:10 | 16:17 | 16:05
07:27 (WEAN20) | 07:50 | 07:44 | 08&:20
07:47 (WEA N20) | 18:07 | 16:16 | 16:05
07:26 (WEAN20) | 07:51 | 07:46 | 0820
07:45 (WEAN20) | 18:05 | 16:14 | 16:06
07:27 (WEAN20) | 07:53 | 07:48 | 08:21
07:44 (WEAN20) | 18:03 | 16:13 | 16:06
07:29 (WEA N20) | 06:55 | 07:49 | 08:21
07:43 (WEAN20) | 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 | 0822
| 16:53 [ 16:09 | 16:10
| 07:04 | 07:57 | 022
| 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

Scnnenaufgang

(55:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

os032021 0857740 WINdPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com

Schattenwurfberechnung

Seite 82/122



Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 21 - 10 21 Unseburger StraBe 3

Voraussetzungen fiir Berechnung des Schattenwurfs

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

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

|Januar  |Februar |Mé&rz | April |Mai
1]08:22 | 06:51 07:38 (WEA N20) | 05:47
| 16:13 |19:47 7 07:45 (WEA N20) | 20:38
2]08:22 | 06:49 | 05:45
| 16:14 | 19:48 | 20:39
3] 08:22 | 06:47 | 05:43
| 16:15 | 19:50 | 20:41
4108:22 | 08:45 | 05:41
| 16:16 | 19:52 | 20:43
5 | 08:22 | 08:42 | 05:39
| 16:17 | 19:53 | 20:44
6] 0821 | 06:40 | 05:37
| 16:19 | 19:55 | 20:46
70821 | 06:38 | 05:35
| 16:20 | 19:57 | 20:47
8] 08:21 | 06:35 | 05:34
| 16:21 | 19:58 | 20:49
9108:20 | 06:33 | 05:32
| 16:23 | 20:00 | 20:51
10 | 08:20 | 06:31 06:54 (WEA 10/B047) | 05:30
| 16:24 | 20:02 1 D655 (WEA 10/B047) | 20:52
110819 | 08:29 06:52 {WEA 10/B047) | 05:28
|16:25 | 20:04 3 D6:55 (WEA 10/B047) | 20:54
121 08:18 | 06:26 06:49 {WEA 10/B047) | 05:27
| 16:27 | 20:05 5 06:54 (WEA 10/B047) | 20:56
13| 0B:18 | 06:24 06:47 (WEA 10/B047) | 05:25
| 16:28 [20:07 &  DG:53 {WEA 10/B047) | 20:57
14| 08:17 | 06:22 | 05:24
| 16:30 | 20:09 | 20:59
15| 08:16 | 06:20 | 05:22
| 16:31 | 20:10 | 21:00
16 | 08:15 | 06:18 | 05:21
| 16:33 | 20:12 | 21:02
171 08:14 | 06:15 | 05:19
| 16:35 | 20:14 | 21:03
18 | 08:13 | 08:13 | 05:18
| 16:36 | 20:16 | 21:05
19 | 08:12 | 08:11 | 05:16
| 16:38 | 20:17 | 21:06
20| 0811 06:42 (WEA N20) | 06:09 | 05:15
| 16:40 §  06:50 (WEA N20) | 20:19 | 21:08
21| 08:10 06:30 (WEA N20) | 06:07 | 05:13
| 16:41 12 06:51 (WEA N20) | 20:21 | 21:09
22| 08:09 06:37 (WEA N20) | 06:05 | 05:12
| 16:43 16 06:53 (WEA N20) | 20:22 | 21:11
23 | 08:08 06:36 (WEA N20) | 06:03 | 08:11
| 16:45 18 06:54 (WEA N20) | 20:24 | 21:12
24 | 08.07 06.34 (WEA N20) | 06:01 | 05:10
| 16:46 19 06:53 (WEA N20) | 20:26 | 21:13
25| 08:05 06:34 (WEA N20) | 05:59 | 05:08
| 16:48 20 06:54 (WEA N20) | 20:27 | 21:15
26 | 0B:04 06:34 (WEA N20) | 05:56 | 05:07
| 16:50 20 06:54 (WEA N20) | 20:29 | 21:16
27| 08:03 06:34 (WEA N20) | 05:54 | 05:06
| 16:52 20 06:54 (WEA N20) | 20:31 | 21:17
281 08:01 06:33 (WEA N20) | 05:52 | 05:05
| 16:54 19 06:52 (WEA N20) | 20:32 | 21:19
29| 08:00 07:34 (WEA N20) | 05:50 | 05:04
| 16:55 18 07:52 (WEA N20) | 20:34 | 21:20
30| 07:59 07:35 (WEA N20) | 05:49 | 05:03
| 16:57 15 07:50 (WEA N20) | 20:36 | 21:21
3107 57 07:35 (WEA N20) | | 05:02
| 16 13 07:48 (WEA N20) | | 21:22
Sonnenscheinstunden | 259 | 4186 | 485
| |

astr.max.mogl.Beschattung | 198 22

5 06 11 (WEA BO46)
06:05 (WEA BO46)
4 06:09 (WEA BO46)

05:47 (WEA_N21)
7 05:54 (WEA_N21)
05:44 (WEA_N21)
12 05:56 (WA N21) | 210 3e
05:43 (WEA_N21) | 04:5
15 05:58 (WEA_N21) | 21:3
05:42 (WEA_N21) | 04; 5
17 05:59 (WEA_N21) | 21:38
05:41 (WEA_N21) | 04; 5
19 06:00 (WEA_N21) | 21:3
05:41 (WEA_N21) | 04 55
20 06:01 (WEA N21) | 21:38
05:40 (WEA_N21) | 04:56
27 06:02 (WEA N21) | 21:38
05:40 (WEA_N21) | 04:56
22 06:02 (WEA_N21) | 21:38
05:39 (WEA_N21) | 04:56
24 06:03 (WEA_N21) | 21:38
05:39 (WEA_N21) | 04:57
24 06:03 (WEA_N21) | 21:38
05:39 (WEA_N21) | 04:58
24 06:03 (WEA_N21) | 21:38
05:39 (WEA_N21) |
25 06:04 (WEA_N21) |
| 499
245 |

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

Tag im Monat Scnnenaufgang  (SS:MM)

Sonnenuntergang (55:MM)

Zeitpunkt (55:MM) Schattenanfang

Minuten mit Schatten Zeitpunkt (55:MM) Schattenende

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

783

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)
0544 (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)

os032021 0857741 WINdPRO ‘
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender
Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 21 - IO 21 Unseburger StraBe 3
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| 3uli
1]04:58
| 21:37
2 | 0459
| 21:37
3 | 05:00
| 21:37
4| 05:00
| 21:36
51 05:01
| 21:36
6 105:02
| 21:35
7| 05:03
| 21135
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
18 | 05:16
| 21:24
20 | 05:18
| 21:23
211 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. mdgl.Beschattung |

27
26
27
26
27
26
26
27
26
26
26
25
25
24
23
23
22
21

20

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_NZ1) | 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_NZ1) | 20:40
05:49 (WEA_N21) | 05:58
06:12 (WEA_N21) | 20:38
05:49 (WEA_NZ1) | 06:00
06:11 (WEA_N21) | 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 (WEA_N21) | 20:21

6:15

NOWNONONDS NSNS
R A N T
e
[l S R o e

0:06

| September

06:14 (WEA BO46) | 06:36
06:19 (WEA BO46) | 19:47
06:15 (WEA BO46) | 06:38
06:19 (WEA BO46) | 19:45
06:17 (WEA BO46) | 06:39
06:20 (WEA BO46) | 19:43
06:18 (WEA BO46) | 06:41
06:19 (WEA BO46) | 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

06:48 (WEA 10/3047) | 07:12
06:54 (WEA 10/B047) | 18:56
06:49 (WEA 10/8047) |
06:54 (WEA 10/B047) |

|

381
|

20
20
20

20

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

| Oktober | Novembel Dezember

06:51 (WEA 10/BD47) | 07:14 | 07:07 | 07:58
06:54 (WEA 10/B047) | 18:54 | 16:48 | 16:07
06:52 (WEA 10/8047) | 07:15 | 07:09 | 08:00
06:53 (WEA 10/B047) | 18:52 | 16:46 | 16:07
J07:17  |07:11 | 08:01

118:49 | 16:44 | 16:06

J07:19  |07:13 | 08:03

118:47  |16:42 | 16:05

107:20  |07:15 | 08:04

|18:45  |1641 | 16:05

10722 |07:16 | 08:05

|18:42 1639|1605

|07:24  |07:18 | 08:06

|18:40 | 1637 | 16:04

107:25  |07:20 | 08:08

118:38 | 1635 | 16:04

10727 |07:22 | 08:09

11836 | 1634 | 16:03

107:29  |07:24 | 08:10

118323 1632 | 16:03

07:31 (WEAN20) | 07:30 | 07:25 | 08&:11
07:37 (WEA N20) | 18:31 | 16:31 | 16:03
07:28 (WEAN20) | 07:32 | 07:27 | 08:12
07:40 (WEAN20) | 18:29 | 16:29 | 16:03
07:25 (WEAN20) | 07:34 | 07:29 | 08:13
07:41 (WEA N20) | 18:27 | 16:27 | 16:03
07:24 (WEAN20) | 07:36 | 07:31 | 08:14
07:42 (WEAN20) | 18:25 | 16:26 | 16:03
07:24 (WEAN20) | 07:37 | 07:32 | 08:15
07:43 (WEA N20) | 18:22 | 16:25 | 16:03
07:22 (WEAN20) | 07:39 | 07:34 | 08:16
07:42 (WEAN20) | 18:20 | 16:23 | 16:03
07:22 (WEAN20) | 07:41 | 07:36 | 08:17
07:42 (WEAN20) | 18:18 | 16:22 | 16:03
07:21 (WEAN20) | 07:43 | 07:38 | 08:17
07:41 (WEAN20) | 18:16 | 16:20 | 16:03
07:21 (WEAN20) | 07:44 | 07:39 | 08:18
07:41 (WEA N20) | 18:14 | 16:19 | 16:04
07:22 (WEAN20) | 07:46 | 07:41 | 08:19
07:41 (WEAN20) | 1812 | 16:18 | 16:04
07:22 (WEA N20) | 07:48 | 07:43 | 08:19
07:39 (WEAN20) | 18:10 | 16:17 | 16:05
07:24 (WEAN20) | 07:50 | 07:44 | 08:20
07:37 (WEAN20) | 18:07 | 16:16 | 16:05
07:25 (WEAN20) | 07:51 | 07:46 | 08:20
07:34 (WEAN20) | 18:05 | 1614 | 16:06
10753 |07:48 | 08:21

118:03 1613 | 16:06

|06:55 | 07:49 | 08:21

117:00 1612 | 16:07

106:57  |07:51 | 08:22

11659 | 16:11 | 16:07

|06:58 | 07:52 | 08:22

116:57  |16:11 | 16:08

107:00  |07:54 | 08:22

|16:55 | 16:10 | 16:09

107:02  |07:55 | 08:22

116:53  |16:09 | 16:10

107:04  |07:57 | 08:22

|16:52 | 16:08 | 16:11

|o7:06 | | 08:22

116:50 | | 16:12

| 331 | 26 | 244

| |

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

Tag im Monat Scnnenaufgang

Sonnenuntergang (55:MM)

(55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

os032021 0857742 WINdPRO ‘
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 22 - 10 22 Unseburger StraBe 24, Borne

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

|Januar  |Februar |Mé&rz | April |Mai
1]08:22 | 06:51 07:24 (WEA N20) | 05:47
| 16:13 |19:47 18 07:42 (WEA N20) | 20:38
2]08:22 | 06:49 07:25 (WEA N20) | 05:45
| 16:14 | 19:48 16 07:41 (WEA N20) | 20:39
3] 08:22 | 06:47 07:26 (WEA N20) | 05:43
| 16:15 [19:50 12 07.38 (WEA N20) | 20:41
410822 | 06:45 07:28 (WEA N20) | 05:41
| 16:16 | 19:52 7 07:35 (WEA N20) | 20:43
5 | 08:22 | 08:42 | 05:39
| 16:17 | 19:53 | 20:44
6] 0821 | 06:40 | 05:37
| 16:19 | 19:55 | 20:46
70821 | 06:38 | 05:35
| 16:20 | 19:57 | 20:47
8] 08:21 | 06:35 | 05:34
| 16:21 | 19:58 | 20:49
9108:20 | 06:33 | 05:32
| 16:23 | 20:00 | 20:51
10 | 08:20 | 06:31 | 05:30
| 16:24 | 20:02 | 20:52
110819 | 06:29 | 05:29
|16:25 | 20:04 | 20:54
12| 08:18 | 06:26 | 05:27
| 16:27 | 20:05 | 20:56
13 | 08:18 | 06:24 | 05:25
| 16:28 | 20:07 | 20:57
14| 08:17 | 06:22 06:45 (WEA 10/B047) | 05:24
| 16:30 | 20:09 2 06:47 (WEA 10/B047) | 20:59
15| 08:16 | 06:20 06:43 {WEA 10/B047) | 05:22
| 16:31 | 20:10 3 06:46 (WEA 10/B0O47) | 21:00
16 08:15 | 06:18 06:41 (WEA 10/B047) | 05:21
| 16:33 | 20:12 4 06:45 (WEA 10/B047) | 21:02
171 08:14 | 06:15 | 05:19
| 16:35 | 20:14 | 21:03
18 | 08:13 | 08:13 | 05:18
| 16:36 | 20:16 | 21:05
19 | 08:12 | 08:11 | 05:16
| 16:38 | 20:17 | 21:06
20| 0811 | 06:09 | 05:15
| 16:40 | 20:19 | 21:08
21| 08:10 | 06:07 | 05:13
| 16:41 | 20:21 | 21:09
22| 08:09 | 06:05 | 05:12
| 16:43 | 20:22 | 21:11
23 | 08:08 | 06:03 | 08:11
| 16:45 | 20:24 | 21:12
24 | 08.07 06.33 (WEA N20) | 06:01 | 05:10
| 16:46 8 0641 (WEA N20) | 20:26 | 21:13
25| 08:05 06:30 (WEA N20) | 05:59 | 05:08
| 16:48 12 06:42 (WEA N20) | 20:27 | 21:15
26 | 0B:04 06:28 (WEA N20) | 05:57 | 05:07
| 16:50 15 06:43 (WEA N20) | 20:29 | 21:16
27| 08:03 06:26 (WEA N20) | 05:54 | 05:06
| 16:52 18 06:44 (WEA N20) | 20:31 | 21:17
281 08:01 06:25 (WEA N20) | 05:52 | 05:05
| 16:54 18 06:43 (WEA N20) | 20:32 | 21:19
29| 08:00 07:24 (WEA N20) | 05:50 | 05:04
| 16:55 20 07:44 (WEA N20) | 20:34 | 21:20
30| 07:59 07:24 (WEA N20) | 05:49 | 05:03
| 16:57 20 07.44 (WEA N20) | 20:36 | 21:21
3107 57 07:24 (WEA N20) | | 05:02
| 16 18 07:42 (WEA N20) | | 21:22
Sonnenscheinstunden | 259 | 4186 | 485
astr.max.migl.Beschattung | 129 | 62 |

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

11
13
16
18
19
20
21
21
22
23
23

220

06:06 (WEA BO46) | 04:59
06:07 (WEA BO46) | 21:27
06:04 (WEA BO46) | 04:58
06:07 (WEA BO46) | 21:28
06:02 (WEA BO46) | 04:58
06:05 (WEA BO46) | 21:29

05:45 (WEA_N21)
05:51 (WEA_N21)
05:42 (WEA_N21)
05+53 (WEA N21) | 210 38
05:41 (WEA_N21) | 04:5¢
05:54 (WEA_NZ21) | 21:3
05:40 (WEA_N21) | 04: 5
05:56 (WEA_N21) | 21:38
05:39 (WEA_N21) | 04: 5
05:57 (WEA_N21) | 21:3
05:39 (WEA_NZ21) | 04 55
05:58 (WEA_N21) | 21:38
05:38 (WEA_N21) | 04:56
05:58 (WEA_N21) | 21:38
05:38 (WEA_N21) | 04:56
05:59 (WEA_N21) | 21:38
05:38 (WEA_N21) | 04:56
05:59 (WEA_N21) | 21:38
05:37 (WEA_N21) | 04:57
05:59 (WEA_N21) | 21:38
05:37 (WEA_N21) | 04:58
06:00 (WEA_N21) | 21:38
05:38 (WEA_N21) |
06:01 (WEA_N21) |
|

499

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

Tag im Monat

Scnnenaufgang
Sonnenuntergang (55:MM)

(55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

710

05:37 (WEA_N21)
06:01 (WEA_N21)
05:37 (WEA_N21)
06:01 (WEA_N21)
05:37 (WEA_N21)
06:01 (WEA_N21)
05:38 (WEA_N21)
06:02 (WEA_N21)
05:37 (WEA_N21)
06:01 (WEA_N21)
05:38 (WEA_N21)
06:02 (WEA_N21)
05:38 (WEA_N21)
06:02 (WEA_N21)
05:38 (WEA_N21)
06:02 (WEA_N21)
05:39 (WEA_N21)
06:03 (WEA_N21)
05:38 (WEA_N21)
06:02 (WEA_N21)
05:39 (WEA_N21)
06:03 (WEA_N21)
05:39 (WEA_N21)
06:03 (WEA_N21)
05:39 (WEA_N21)
06:03 (WEA_N21)
05:39 (WEA_N21)
06:03 (WEA_N21)
05:40 (WEA_N21)
06:03 (WEA_N21)
05:40 (WEA_N21)
06:03 (WEA_N21)
05:40 (WEA_N21)
06:03 (WEA_N21)
05:40 (WEA_N21)
06:04 (WEA_N21)
05:40 (WEA_N21)
06:04 (WEA_N21)
05:41 (WEA_N21)
06:04 (WEA_N21)
05:42 (WEA_N21)
06:05 (WEA_N21)
05:42 (WEA_N21)
06:05 (WEA_N21)
05:42 (WEA_N21)
06:05 (WEA_N21)
05:41 (WEA_N21)
06:05 (WEA_N21)
05:42 (WEA_N21)
06:06 (WEA_N21)
05:42 (WEA_N21)
06:05 (WEA_N21)
05:43 (WEA_N21)
06:06 (WEA_N21)
05:42 (WEA_N21)
06:06 (WEA_N21)
05:43 (WEA_N21)
06:07 (WEA_N21)
05:43 (WEA_N21)
06:06 (WEA_N21)

os032021 0857743 WINdPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 22 - 10 22 Unseburger StraBe 24, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

1] 04:58

| 21:37
04:59
1:37

30 | 05:32

| 21:09

31| 05:33

| 21:07

Sonnenscheinstunden | 502
astr.max.mégl.Beschattung |

24
24
24
24
24
24
24
24
24
24
23
23
23
22
22
21
20
19
18
17
15

12

483

| August

05:43 (WEA_N21) | 05:35
06:07 (WEA_N21) | 21:06
05:44 (WEA_N21) | 05:36
06:08 (WEA_N21) | 21:04
05:43 (WEA_N21) | 05:38
06:07 (WEA_N21) | 21:02
05:44 (WEA_N21) | 05:39
06:08 (WEA_N21) | 21:00
05:44 (WEA_N21) | 05:41
06:08 (WEA_N21) | 20:59
05:44 (WEA_N21) | 05:42
06:08 (WEA_N21) | 20:57
05:45 (WEA_N21) | 05:44
06:09 (WEA_N21) | 20:55
05:44 (WEA_N21) | 05:46
06:08 (WEA_N21) | 20:53
05:44 (WEA_N21) | 05:47
06:08 (WEA_N21) | 20:51
05:44 (WEA_N21) | 05:49
06:08 (WEA_N21) | 20:50
05:45 (WEA_N21) | 05:50
06:08 (WEA_N21) | 20:48
05:45 (WEA_N21) | 05:52
06:08 (WEA_N21) | 20:46
05:45 (WEA_N21) | 05:54
06:08 (WEA_N21) | 20:44
05:46 (WEA_N21) | 05:55
06:08 (WEA_N21) | 20:42
05:47 (WEA_N21) | 05:57
06:09 (WEA_N21) | 20:40
05:47 (WEA_N21) | 05:58
06:08 (WEA_N21) | 20:38
05:48 (WEA_N21) | 06:00
06:08 (WEA_N21) | 20:36
05:48 (WEA_N21) | 06:02
06:07 (WEA_N21) | 20:34
05:49 (WEA_N21) | 06:03
06:07 (WEA_N21) | 20:32
05:49 (WEA_N21) | 06:05
06:06 (WEA_N21) | 20:30
05:51 (WEA_N21) | 06:07
06:06 (WEA_N21) | 20:27
05:52 (WEA_N21) | 06:08
06:04 (WEA_N21) | 20:25
05:54 (WEA_N21) | 06:10
06:02 (WEA_N21) | 20:23

| 06:11

| 20:21

| 06:13

| 20:19

| 06:15

| 20:17

16

| September

06:13 (WEA BO46)
06:14 (WEA BO46)
06:12 (WEA BO46)
06:15 (WEA BO46)
06:14 (WEA BO46)
06:16 (WEA BO46)
06:15 (WEA BO46)
06:16 (WEA BO46)

6 33
9:52
6:34
9:50
6:36
9:47
6:38
9:45
6:39
9:43
6:41
9:41
6:42
9:38
6:44
9:36
6:46
9:34
6:47
8:31
6:49
9:29
6:51
8:27
6:52
S:24
6:54
9:22
6:55
9:20
6:57
9:17
6:59
9:15
7:00
9:13
7:02
9:10
704

[ e e R e B R = N N R T e T s T R e T = e F e N N e =0 =2 R =]

07:05
| 10:06

06:43 (WEA 10/B047) | 07:07
06:47 (WEA 10/B047) | 19:03
06:44 (WEA 10/B047) | 07:09
06:47 (WEA 10/B047) | 19:01
06:46 (WEA 10/B047) | 07:10
06:48 (WEA 10/B047) | 18:59

| 07:12
| 18:56

|
|
| 381
|

16

13

184

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

| Oktober | | D
|07:14 | 07:07 | 07:58
118:54 | 16:48 | 16:07
10715  |07:00 | 08:00
| 18:52 | 1646 | 16:07
10717 0711|080l
| 18:49 | 16:44 | 16:06
| 07:19 | 07:13 | 08:03
|18:47 | 16142 | 16:05
107:20  |07:15 | 0804
|18:45 | 1641 | 16:05
107:22  |[07:16 | 0805
|18:42  |16:39 | 16:05
| 07:24 | 07:18 | 08:07
18:40 | 16:37 | 16:04
07:24 (WEA N20) | 07:25 | 07:20 | 08:08
07:30 (WEANZ20) | 18:38 | 1&:35 | 16:04
07:20 (WEAN20) | 07:27 | 0722 | 08:09
07:32 (WEAN20) | 18:36 | 16:34 | 16:03
07:19 (WEA N20) | 07:29 | 07:24 | 08:10
07:34 (WEAN20) | 18:33 | 16:32 | 16:03
07:17 (WEA N20) | 07:30 | 07:25 | 08:11
07:34 (WEA N20) | 18:31 | 16:31 | 16:03
07:16 (WEAN20) | 07:32 | 0%:27 | 08:12
07:34 (WEAN20) | 18:29 | 16:20 | 16:03
07:15 (WEAN20) | 07:34 | 07:20 | 0813
07:34 (WEA N20) | 18:27 | 16:27 | 16:03
07:15 (WEA N20) | 07:36 | 07:31 | 08:14
07:34 (WEAN20) | 18:25 | 16:26 | 16:03
07:15 (WEAN20) | 07:37 | 07:32 | 08115
07:34 (WEAN20) | 18122 | 16:25 | 16103
07:14 (WEAN20) | 07:30 | 07:34 | 08116
07:32 (WEAN20) | 18:20 | 16:23 | 16:03
07:16 (WEAN20) | 07:41 [ 07:36 | 08:17
07:32 (WEA N20) | 18:18 | 16:22 | 16:03
07:17 (WEA N20) | 07:43 | 07:38 | 08:17
07:30 (WEAN20) | 18:16 | 16:20 | 16:04
07:19 (WEANZ0) | 07:44 | 0739 | 08:18
07:28 (WEAN20) | 18:14 | 16:19 | 16:04
07:21 (WEAN20Y | 07:46 | 07:41 | 08:19
07:24 (WEAN20) | 18:12 | 16:18 | 16:04
| 07:48 | 07:43 | 08:19
| 18:10 | 16:17 | 16:05
107:50 | 0744 | 08:20
118:07 | 16:16 | 16:05
107:51 | 07:46 | 08:20
|118:05 | 1614 | 16:06
|07:53 0748 |08:21
| 18:03 | 16:13 | 16:00
| 06:55 | 07:49 | 08:21
117201 |16:12 | 16:07
|06:57  |07:51 | 0822
11659 | 1611 | 16:07
| 06:58 | 07:52 | 08:22
| 16:57 | 16:11 | 16:08
107:00 | 07:54 | 0822
|16:55 | 16110 | 16:09
|07:02 | 0755 | 0822
116:53  [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 Scnnenaufgang

Sonnenuntergang (55:MM)

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(55:MM)

Minuten mit Schatten

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

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

os032021 0857744 WINAPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com

Schattenwurfberechnung

Seite 86/122



Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 23 - 10 23 Usenburger StraBe 19
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar
1]08:22
| 16:13
210822
| 16:14
3] 08:22
| 16:15
4] 08:22
| 16:16
5| 08:22
| 16:17
6] 08:21
| 16:19
710821
| 16:20
8] 08:21
| 16:21
9| 08:20
| 16:23
10 | 08:20
| 16:24
110819
| 16:25
12]08:18
| 18:27
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 0811
| 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
| 16:54
29 | 08:00
| 16:55
30| 07:59
| 16:57
31|0757
| 16:

Sonnenscheinstunden | 259
astr.max.migl.Beschattung |

| Februar

| Marz

| April

| 06:51
| 19:47
| 06:43
| 13:48
| 06:47
| 19:50
| 06:45
| 19:52
| 06:42
| 19:53
| 08:40
| 19:55
| 06:38
| 19:57
| 06:35
| 19:58
| 06:33
| 20:00
| 08:31
| 20:02
| 06:29
| 20:04
| 06:26
| 20:05
| 06:24
| 20:07
| 08:22

| 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
07:21 (WEA N20} | 05:51
3 07:24 (WEAN20) | 20:34
07:19 (WEA N20} | 05:49
9 07:28 (WEAN20) | 20:36
07:16 (WEA N20) |
12 07:28 (WEAN20) |
| 416
2 |

|Mai

07:14 (WEA N20) | 05:47
15 07:29 (WEA N20) | 20:38
07:12 (WEA N20) | 05:45
18 07:30 (WEA N20) | 20:39
07:11 (WEA N20) | 05:43
18 07:29 (WEA N20) | 20:41
07:11 (WEA N20) | 05:41
18 07:29 (WEA N20) | 20:43
07:11 (WEA N20) | 05:39
18 07:29 (WEA N20) | 20:44
07:11 (WEA N20) | 05:37
17 07:28 (WEA N20) | 20:46
07:11 (WEA N20) | 05:35
16 07:27 (WEA N20) | 20:47
07:12 (WEA N20) | 05:34
13 07:25 (WEA N20) | 20:49
07:14 (WEA N20) | 05:32
9 07:23 (WEA N20) | 20:51

5:29

NONONONONONONONONGS
EREREGrE R aoaDRoTD
pgogngrabghabahang
FeFeotornEsusYdusy

06:32 (WEA 10/8047) | 05+15
1 06:33 (WEA 10/8047) | 21:08
06:30 (WEA 10/B047) | 05:13
2 06:32 (WEA 10/8047) | 21:09
06:28 (WEA 10/B047) | 05:12
3 06:31 (WEA 10/B047) | 21:11

148

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

~
=
9
@

05:56 (WEA BO46) | 04:56
1 (5:57 (WEA BO46) | 21:32
05:54 (WEA BO46) | 04:55
2 05:56 (WEA BO46) | 21:23
05:53 (WEA BO46) | 04:55
2 0555 (WEA BOd) | 21:33

05:36 (WEA_N21)
5 05:41 (WEAN2L)
05:34 (WEA_N21)
9 05:43 (WEAN2L)
05:32 (WEA_N21)
12 D5:44 (WEA_N21)
05:31 (WEA_N21)
14 05:45 (WEA_N21)
05:32 (WEA_N21)
15 0547 (WEA_N21}

60

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

Tag im Monat

Scnnenaufgang

(55:MM)

Sonnenuntergang (55:MM)

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

Minuten mit Schatten

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

20
21
21
22
21
22
22
22
22
22
23
22
22
22
22
22
22
22
22
22
22
23
22
22

22

639

05:31 (WEA_N21}
05:48 (WEA_N21)
05:30 {WEA_N21}
05:48 (WEA_N21}
05:31 (WEA_N21}
05:49 (WEA_MN21)
05:30 (WEA_N21}
05:49 (WEA_MN21)
05:29 (WEA_N21}
D5:49 {(WEA N21}
05:30 (WEA_N21}
05:50 (WEA_N21}
05:29 {(WEA_N21}
05:50 (WEA_N21}
05:30 (WEA_N21)
05:51 (WEA_N21)
05:30 (WEA_N21}
05:52 (WEA_N21}
05:30 (WEA_MN21}
05:51 {WEA N21}
05:30 (WEA_N21}
05:52 (WEA_N21}
05:30 (WEA_N21)
05:52 (WEA_N21}
05:30 (WEA_MN21}
05:52 (WEA_N21)
05:30 (WEA_N21}
05:52 (WEA_N21)
05:30 (WEA_N21}
05:52 (WEA_N21}
05:30 (WEA_N21)
05:53 (WEA_N21}
05:31 (WEA_N21}
05:53 (WEA_MN21)
05:31 (WEA_N21}
05:53 (WEA_N21)
05:31 (WEA_N21)
05:53 (WEA_N21)
05:31 {(WEA_N21}
05:53 (WEA_N21}
05:32 (WEA_N21)
05:54 (WEA_N21}
05:32 (WEA_N21}
05:54 (WEA_N21)
05:32 (WEA_N21}
05:54 {(WEA_N21}
05:33 (WEA_N21}
05:55 (WEA_N21}
05:33 (WEA N21)
05:55 (WEA_N21}
05:33 (WEA_MN21)
05:55 {(WEA_N21}
05:33 (WEA_N21}
05:56 (WEA_N21)
05:33 (WEA_N21)
05:55 (WEA_N21}
05:34 (WEA_N21)
05:56 (WEA_N21}
05:33 (WEA_N21}
05:55 (WEA_MN21}

os032021 0857745 WINAPRO ‘
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Schattenwurfberechnung
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender
Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 23 - I0 23 Usenburger StraBe 19
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

1] 04:58

|2

300
|2
310
|2
Sonnenscheinstunden |
astr.max.mégl.Beschattung |

1:37

04:59

1:37

5:32
1:09
5:33
1:07
502

22

21

22

21

20

21

20

20

19

18

17

16

15

13

11

284

| August

05:34 (WEA_N21) | 05:35
05:56 (WEA_N21) | 21:06
05:35 (WEA_N21) | 05:36
05:56 (WEA_N2L} | 21:04
05:34 (WEA_N21) | 05:38
05:56 (WEA_N21) | 21:02
05:35 (WEA_N21) | 05:39
05:56 (WEA_N21) | 21:00
05:36 (WEA_N21) | 05:41
05:56 (WEA_N21) | 20:59
05:36 (WEA_N21) | 05:43
05:57 (WEA_N21} | 20:57
05:37 (WEA_N21) | 05:44
05:57 (WEA_N21) | 20:55
05:36 (WEA_N21) | 05:46
05:56 (WEA_N21) | 20:53
05:37 (WEA_N21) | 05:47
05:56 (WEA_N21} | 20:51
05:37 (WEA_N21) | 05:49
05:55 (WEA_N21} | 20:50
05:38 (WEA_N21) | 05:50
05:55 (WEA_N21) | 20:48
05:39 (WEA_N21) | 05:52
05:55 (WEA_N21) | 20:46
05:39 (WEA_N21) | 05:54
05:54 (WEA_N21) | 20:44
05:40 (WEA_N21) | 05:55
05:53 (WEA_N21) | 20:42
05:42 (WEA_N21) | 05:57
05:53 (WEA_N21) | 20:40
05:44 (WEA_N21) | 05:59
05:52 (WEA_N21) | 20:38

| 06:00

@
=
]

0:34
6:03

<
[}
Y

6:05
0:30

o
=)
IS

0:27
6:08
0:25

&
=]

0:23
6:11

[sEag =
PN
(R

6:15
0:17

SHaOGas
N e e
coNBno

6:21
0:08

NONONONONONONONONONONONONO NGO

S &
=3t
& W

| September

06:04 (WEA BO48) | 06:25
06:06 (WEA BO46) | 20:03
06:05 (WEA BO46) | 06:26
06:06 (WEA BO4E) | 20:01

| 06:28
19:59

[N
~ 0

F w0
]
g

WA
(RS

9:52
6:34

& o
it
& a

9:48
6:38

L& OGO
I
Dol

6:42
9:38

W
RS
&R

0:40
9:34

& O &
BB
hag=gai

9:29
6:51

[ Yo}
R
AN}

9:24
6:54
6:55
9:20
6:57
9:17
6:59
9:15

o
]
o

06:34 (WEA 10/B047)
06:37 (WEA 10/B047)
06:35 (WEA 10/B047)
06:37 (WEA 10/B047)

=)
=1

SO LS
@ F oW

N0 I0 I 0w A0 D0 o
[el=Y=R=g=ga]
[=Rrogvibnie v

o = T O O B e e B B T e B e e T e O T T P T T T T i T T o T T T )
ST,
Moo

8:56

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

13

16

18

171

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

|0 | 1D
|07:14 | 07:07 | 07:58
118:54 | 16:48 | 16:07
| 07:15 | 07:09 | 08:00
|18:52 | 16:46 | 16:07
07:12 (WEA N20) | 07:17 | 07:11 | 0801
07:21 (WEA N20) | 18:49 | 16:44 | 16:06
07:00 (WEA N20) | 07:19 | 07:13 | 08:03
07:22 (WEA N20) | 18:47 | 16142 | 16:05
07:08 (WEAN20) | 07:20 | 07:15 | 08:04
07:24 (WEA N20) | 18:45 | 16:41 | 16:05
07:06 (WEA N20) | 07:22 | 07:16 | 08:05
07:24 (WEA N20) | 18:42 | 16:39 | 16:05
07:06 (WEA N20) | 07:24 | 07:18 | 08:07
07:24 (WEA N20) | 18:40 | 16:37 | 16:04
07:06 (WEA N20) | 07:25 |07:20 | 08:08
07:24 (WEA N20) | 18:38 | 16:35 | 16:04
07:05 (WEA N20) | 07:27 | 07:22 | 08:09
07:23 (WEAN20) | 18:36 | 16:34 | 16:03
07:05 (WEA N2ZD) | 07:29 | 07:24 | 08:10
07:23 (WEAN20) | 18:33 | 16:32 | 16:03
07:06 (WEA N20) | 07:30 | 07:25 | 08:11
07:22 (WEA N20) | 18:31 |16:31 | 16:03
07:08 (WEA N20) | 07:32 | 07:27 | 0&12
07:21 (WEAN20) | 18:29 | 16:29 | 16:03
07:00 (WEA N20) | 07:34 | 07:29 | 08:13
07:18 (WEA N20) | 18:27 | 16:28 | 16:03
07:11 (WEAN20) | 07:36 | 07:31 | 08:14
07:16 (WEA N20) | 18:25 | 16:26 | 16:03
107:37 | 07:32 | 0815
118:22 | 16:25 | 16:03
107:39 | 07:34 | 08:16
118:20 | 16:23 | 16:03
| 07:41 1 07:36 | 08:17
|18:18 | 16:22 | 16:03
107:43 | 07:38 | 0817
118:16 | 16:20 | 16:04
107:44 | 07:39 | 08:18
118:14 | 16:119 | 16:04
107:46 | 07:41 | 08:19
118:12 | 16:18 | 16:04
107:48 | 07:43 | 08:19
118:10 | 16:17 | 16:05
|07:50 | 07:44 | 08:20
118:07 | 16:16 | 16:05
| 07:51 | 07:46 | 08:20
| 18:05 | 16:15 | 16:06
107:53 | 07:48 | 0821
| 18:03 | 16:13 | 16:06
| 06:55 | 07:49 | 08:21
| 17:01 |16:12 | 16:07
|06:57 | 07:51 | 0822
116:50 | 16:11 | 16:07
| 06:58 | 07:52 | 08:22
116:57 | 16:11 | 16:08
|07:00 | 07:54 | 0822
| 16:55 | 16:10 | 16:09
|07:02 | 07:55 | 0822
116:53 | 16:09 | 16:10
107:04 | 07:57 | 08:22
116:52 | 16:08 | 16:11
|07:06 | | 08:22
116:50 | | 16:12
| 331 | 266 | 244
| |

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

Tag im Monat

Scnnenaufgang
Sonnenuntergang (55:MM)

(55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

os032021 0857746 WINAPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com
Schattenwurfberechnung

Seite 88/122



Projekt:

WEA Borne-Mitte

SHADOW -

Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 24 - 10 24 Miihlenweg 29, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

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

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

Sonnenscheinstunden
astr.max. mdgl.Beschattung |

|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 | 17:05
410822 |07:51
| 16:16 | 17:06
5108:22 | 07:49
| 16:17 | 17:08
6108:21 | 07:47
| 16:19 | 17:10
7 | 08:21 | 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
12 108:18 | 07:37
|16:27  |17:21
13| 08:18 | 07:35
|16:28 | 17:23
141 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
190812 | 07:23
|16:38 | 17:34
20 | 08: 11 | 07:21
| 16: | 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: | 17:43
25 | 08: 05 | 07:11
| 16: | 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 |
| 259 | 277
|

| Mérz | April
|07:02 | 06:51
|17:53 | 19:47
| 07:00 | 06:48
| 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
| 06:49 | 06:38
| 18:03 | 19:57
| 06:47 | 06:35
| 18:05 | 19:5%
| 06:44 | 06:33
| 18:07 | 20:00
| 06:42 | 06:31
| 18:09 | 20:02
| 06:40 | 06:29
|18:10 | 20:04
| 06:38 | 06:26
|18:12 | 20:05
| 06:35 | 06:24
|18:14 | 20:07
[06:33  ]06:22
| 18:16 | 20:09
| 06:31 | 06:20
| 18:17 | 20:10 1
| 06:28 | 0G:18
| 18:19 | 20:12 1
|06:26 | 06:15
|18:21 | 20:14
| 06:24 | 06:13
| 18:23 | 20:16
| 06:22 | 06:11
|18:24 | 20:17
| 06:19 | 06:09
|18:26 | 20:18
| 06:17 | 06:07
|18:28 | 20:21
| 06:15 | 06:05
|18:29  |20:22
| 06:12 | 06:03
| 18:31 | 20:24
|06:10 | 06:01
| 18:33 | 20:26
| 06:08 | 05:59
| 18:35 ] 20:27
| 06:05 | 05:57
| 18:36 | 20:29
| 06:03 | 05:54
| 18:38 | 20:31
| 06:01 | 05:52
| 18:40 | 20:32
| 06:58 | 05:51
|19:41 | 20:34
| 06:56 | 05:49
| 19:43 | 20:36
| 06:54 |
|19:45 |

| 367 | 416
| |

06:43 (WEA 10/BO47) | 05:22
06:44 (WEA 10/8047) | 21:00
06:41 (WEA 10/BOA47) | 05:21
06:42 (WEA 10/B047) | 21:02
| 05:19
] 21:03

10
13
15
17
18
19
20
20
21
21
21
21
21
21
21
21

307

| Juni

| 05:01
| 21:23
| 05:00
| 21:25
06:07 (WEA BO46) | 05:00
06:08 (WEA BO46) | 21:26
| 04:59
| 21:27
| 04:58
| 21:28
| 04:58
| 21:29
| 04:57
| 21:30
| 04:56
| 21:30
| 04:56
2131
| 04:56
| 21:32
| 04:55
| 21:33
| 04:55
| 21:33
| 04:55
| 21:34
| 04:54
| 21:35
05:49 (WEA_N21) | 04:54
05:55 (WEA_N21) | 21:35
05:47 (WEA_N21) | 04:54
05:57 (WEA_N21) | 21:36
05:45 (WEA_N21) | 04:54
05:58 (WEA N21) | 21:36
05:44 (WEA_N21) | 04:54
05:59 (WEA_N21) | 21:37
05:43 (WEA_N21) | 04:54
06:00 (WEA_N21) | 21:37
05:43 (WEA_N21) | 04:54
06:01 (WEA_N21) | 21:37
05:42 (WEA_N21) | 04:54
06:01 (WEA_N21) | 21:38
05:42 (WEA_N21) | 04:54
06:02 (WEA_N21) | 21:38
05:42 (WEA_NZ21) | 04:55
06:02 (WEA_N21) | 21:38
05:42 (WEA_N21) | 04:55
06:03 (WEA_N21) | 21:38
05:42 (WEA_N21) | 04:55
06:02 (WEA N21) | 21:38
05:42 (WEA_N21) | 04:56
06:03 (WEA_N21) | 21:38
05:42 (WEA_N21) | 04:56
06:03 (WEA_N21) | 21:38
05:42 (WEA_N21) | 04:56
06:03 (WEA_N21) | 21:38
05:42 (WEA_N21) | 04:57
06:03 (WEA_N21) | 21:38
05:42 (WEA_N21) | 04:58
06:03 (WEA_N21) | 21:38
05:43 (WEA_N21) |
06:04 (WEA_N21) |
| 499
I

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

Tag im Monat

Scnnenaufgang  (SS:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

20
20
20
19
18
18
17
16
16
15
15
14
13
12
12
11
11
11
10
10
10
10
10
10
11
11
12
12
13

13

410

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

05:43 (WEA_N21)
06:03 (WEA_N21)
05:43 (WEA_N21)
06:03 (WEA_N21)
05:44 (WEA_N21)
06:04 (WEA_N21)
05:44 (WEA_N21)
06:03 (WEA_N21)
05:44 (WEA_N21)
06:02 (WEA_N21)
05:45 (WEA_N21)
06:03 (WEA_N21)
05:45 (WEA_N21)
06:02 (WEA_N21)
05:46 (WEA_N21)
06:02 (WEA_N21)
05:47 (WEA_N21)
06:03 (WEA_N21)
05:47 (WEA_N21)
06:02 (WEA_N21)
05:47 (WEA_N21)
06:02 (WEA_N21)
05:48 (WEA_N21)
06:02 (WEA_N21)
05:48 (WEA_N21)
06:01 (WEA_N21)
05:49 (WEA_N21)
06:01 (WEA_N21)
05:49 (WEA_N21)
06:01 (WEA_N21)
05:50 (WEA_N21)
06:01 (WEA_N21)
05:50 (WEA_N21)
06:01 (WEA_N21)
05:50 (WEA_N21)
06:01 (WEA_N21)
05:51 (WEA_N21)
06:01 (WEA_N21)
05:51 (WEA_N21)
06:01 (WEA_N21)
05:52 (WEA_N21)
06:02 (WEA_N21)
05:52 (WEA_N21)
06:02 (WEA_N21)
05:52 (WEA_N21)
06:02 (WEA_N21)
05:53 (WEA_N21)
06:03 (WEA_N21)
05:52 (WEA_N21)
06:03 (WEA_N21)
05:52 (WEA_N21)
06:03 (WEA_N21)
05:52 (WEA_N21)
06:04 (WEA_N21)
05:52 (WEA_N21)
06:04 (WEA_N21)
05:52 (WEA_N21)
06:05 (WEA_N21)
05:52 (WEA_N21)
06:05 (WEA_N21)

os032021 0857747 WINAPRO ‘
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Schattenwurfberechnung
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Projekt:

WEA Borne-Mitte

SHADOW -

Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 24 - 10 24 Miihlenweg 29, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
1]04:58
| 21:37 14
2] 04:59
|21:37 15
3| 05:00
| 21:37 16
4] 05:00
121:36 17
51 05:01
|21:36 17
6 | 05:02
| 21:35 18
7105:03
|21:35 18
8] 05:04
|21:34 18
9] 05:05
| 21:33 19
10 | 05:06
| 21:33 20
11 ] 05:07
| 21:32 21
12 ] 05:08
|21:31 21
13 | 05:09
12130 21
14 | 05:10
|21:29 21
15 | 05:11
| 21:28 22
16 | 05:13
| 21:27 22
17 | 05:14
| 21:26 22
18| 05:15
| 21:25 21
19 | 05:16
| 21:24 21
20 | 05:18
| 21:23 21
21| 05:19
|21:22 20
22| 05:20
|21:220 20
23| 05:22
121:19 19
24 | 05:23
| 21:18 18
25| 05:24
| 21:16 17
26 | 05:26
| 21:15 14
27| 05:27
| 21:13 12
28 | 05:29
| 21:12 9
29| 05:30
| 21:10 1
30 | 05:32
| 21:09
31| 05:33
| 21:07
Sonnenscheinstunden | 502
astr.max.mogl.Beschattung | 515

| August

05:52 (WEA_N21) | 05:35
06:06 (WEA_N21) | 21:06
05:52 (WEA_N21) | 05:36
06:07 (WEA_N21) | 21:04
05:51 (WEA_N21) | 05:38
06:07 (WEA_N21) | 21:02
05:51 (WEA_N21) | 05:39
06:08 (WEA_N21) | 21:00
05:51 (WEA_N21) | 05:41
06:08 (WEA_N21) | 20:59
05:51 (WEA_N21) | 05:43
06:09 (WEA_N21) | 20:57
05:52 (WEA_N21) | 05:44
06:10 (WEA_N21) | 20:55
05:51 (WEA_N21) | 05:46
06:09 (WEA_N21) | 20:53
05:51 (WEA_N21) | 05:47
06:10 (WEA_N21) | 20:51
05:50 (WEA_N21) | 05:49
06:10 (WEA_N21) | 20:50
05:50 (WEA_N21) | 05:50
06:11 (WEA_N21) | 20:48
05:50 (WEA_N21) | 05:52
06:11 (WEA_N21) | 20:46
05:50 (WEA_N21) | 05:54
06:11 (WEA_N21) | 20:44
05:50 (WEA_N21) | 05:55
06:11 (WEA_N21) | 20:42
05:51 (WEA_N21) | 05:57
06:13 (WEA_N21) | 20:40
05:51 (WEA_N21) | 05:59
06:13 (WEA_N21) | 20:38
05:51 (WEA_N21) | 06:00
06:13 (WEA_N21) | 20:36
05:51 (WEA_N21) | 06:02
06:12 (WEA_N21) | 20:34
05:51 (WEA_N21) | 06:03
06:12 (WEA_N21) | 20:32
05:51 (WEA_N21) | 06:05
06:12 (WEA_N21) | 20:30
05:52 (WEA_N21) | 06:07
06:12 (WEA_N21) | 20:28
05:52 (WEA_N21) | 06:08
06:12 (WEA_N21) | 20:25
05:52 (WEA_N21) | 06:10
06:11 (WEA_N21) | 20:23
05:54 (WEA_N21) | 06:11
06:12 (WEA_N21) | 20:21

05:54 (WEA_N21) | 06:13
06:11 (WEA_N21) | 20:19
05:55 (WEA_N21) | 06:15
06:09 (WEA_N21) | 20:17
05:57 (WEA_N21) | 06:16
06:09 (WEA_N21) | 20:15
05:58 (WEA_N21) | 06:18

06:07 (WEA_N21) | 20:12

06:01 (WEA_N21) | 06:20

06:02 (WEA_N21) | 20:10
| 06:21
| 20:08
| 06:23
| 20:06
| 454
|

4

I yOktober |N bel D
|06:25  |07:14 | 0707 | 07:58
| 20:03  |18:54 | 1648 | 16:07
| 06:26 | 07:15 | 0709 | 08:00
20001 | 18:52 | 16146 | 16:07
|06:28 | 07:17 | 0711 | 08:01
| 19:50  |1849 | 1644 | 16:06
|06:29  |07:19 | 0713 | 08:03
| 19:57 | 1847 | 1642 | 16:05
[06:31  |07:20 | 07:15 | 08:04
| 19:54 | 18:45 | 16141 | 16:05
|06:33  |07:22 | 0716 | 08:05
| 19:52 | 1842 | 1639 | 16:05
| 06:33 | 07:24 | 0718 | 08:07
| 19:50 | 1840 | 16:37 | 16:04
|06:36  |07:25 | 07:20 | 08:08
| 19:48 | 18:38 | 16:35 | 16:04
06:15 (WEA BO46) | 06:38 | 07:27 | 07:22 | 08:09
06:16 (WEA BD46) | 19:45 | 18:36 | 16:34 | 16:04
06:17 (WEA BO46) | 06:39 | 07:29 | 07:24 | 08:10
06:18 (WEA BO46) | 1943 | 18:33 | 16:32 | 16:03
|06:41  |07:30 | 07:25 | 08:11
| 19141 |18:31 | 16:31 | 16:03
|06:42  |07:32 | 0727|0812
[19:38  |18:29 | 16:29 | 16:03
| 06:44 | 07:34 | 07:29 | 08:13
|19:36  |18:27 | 1828 | 16:03
|06:46 | 07:36 | 0731 | 08:14
|19:3¢ | 1825 | 16:26 | 16:03
| 06:47 | 07:37 | 0732 | 08:15
[ 1931|1822 | 16:25 | 16:03
|06:49 | 07:39 | 0734 | 08:16
[19:29 | 18:20 | 16:23 | 16:03
|06:51  |0741 | 0736 | 08:17
| 19:27  |18:18 | 16:22 | 16:03
|06:52 | 0743|0738 | 08:17
| 19:24  |18:16 | 16:20 | 16:04
| 06:54 | 0744 | 07:39 | 08:18
[19:22 | 18:14 | 16:19 | 16:04
|06:55 | 0746 | 0741 |08:19
[19:20  [18:12 |16:18 | 16:04
| 06:57 | 0748 | 0743 | 08:19
| 19117 |18:10 | 16:17 | 16:05
|06:50  |07:50 | 0744 | 08:20
| 19:15 | 18:07 | 16:16 | 16:05
|07:00 |07:51 | 0746 | 08:20
| 19:13 | 18:05 | 16:15 | 16:06
| 07:02 | 07:53 | 0748 | 0821
| 19:10 | 18:03 | 16:13 | 16:06
| 07:04 | 06:55 | 0749 | 0821
|19:08  |17:01 | 16:12 | 16:07
| 07:05 | 06:57 | 0751|0822
|19:06  |16:59 | 16:11 | 16:07
06:43 (WEA 10/B047) | 07:07 | 06:58 | 07:52 | 08:22
D644 (WEA 10/B047) | 19:03 | 16:57 | 16:11 | 16:08
06:44 (WEA 10/B047) | 07:09 | 07:00 | 07:54 | 08:22
06:45 (WEA 10/B047) | 19:01 | 16:55 | 16:10 | 16:09
|07:10  |07:02 | 0755 | 08:22
| 18:59  [16:553 | 16:09 | 16:10
|07:12 | 07:04 | 07:57 | 08:22
| 18:56  [16:52 | 18:08 | 16:11
| |07:06 | | 08:22
| |16:50 | | 16:12
| 381 | 331 | 266 | 244
I | | |

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

Tag im Monat

Scnnenaufgang

(55:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

Zeitpunkt (55:MM) Schattenende

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 25 - IO 25 Miihlenweg 17a, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Maérz 1 April | Mai | Juni
1]08:22 | 07:56 | 07:02 | 06:51 | 05:47 | 05:0
| 16:13 | 17:01 | 17:53 | 19:47 | 20:38 | 21:2
2108:22 | 07:54 | 07:00 | 06:49 | 05:45 | 05:01
|16:14 [ 17:03 | 17:54 | 19:48 | 20:39 | 21:2!
3|08:22 |07:52 | 06:58 | 06:47 | 05:43 | 05:0
| 16:15 | 17:05 | 17:56 | 19:50 | 20:41 | 21:2
410822 |07:51 | 06:56 | 06:45 | 05:41 | 04:5
| 16:16 | 17:06 | 17:58 | 19:52 | 20:43 | 21: 27
5108:22 | 07:49 | 06:53 | 06:42 | 05:39 | 04:58
| 16:18 | 17:08 | 18:00 | 19:53 | 20:44 | 21:28
6] 08:21 | 07:47 | 06:51 | 06:40 | 05:37 06:02 (WEA_N21) | 04:58
116:19 | 17:10 | 18:01 | 19:55 | 20:45 7 06:09 (WEA N21) | 21:29
7| 08:21 | 07:46 | 06:49 | 06:38 ] 05:35 06:00 (WEA_N21) | 04:57
| 16:20 | 17:12 | 18:03 | 19:57 | 20:47 11 06:11 (WEA_N21) | 21:30
8]08:21 1 07:44 | 06:47 | 06:35 | 05:34 05:59 (WEA_N21) | 04:56
| 16:21 | 17:14 | 18:05 | 19:59 | 20:49 14 06:13 (WEA_N21) | 21:30
9| 08:20 | 07:42 | 06:44 | 06:33 | 05:32 05:57 (WEA_N21) | 04:56
116:23 | 17:16 | 18:07 | 20:00 | 20:51 17 06:14 (WEA_N21) | 21:31
10| 08:20 | 0740 | 06:42 | 06:31 06:54 (WEA 10/B047) | 05:30 05:57 (WEA_N21) | 04:56
| 16:24 | 17:18 | 18:09 | 20:02 1 06:55 (WEA 10/BO47) | 20:52 18 06:15 (WEA_N21) | 21:32
11]08:19 |07:39 | 06:40 | 06:29 | 05:29 05:56 (WEA_N21) | 04:55
| 16:25 | 17:19 | 18:10 | 20:04 | 20:54 19 06:15 (WEA_N21) | 21:33
121 08:18 | 07:37 | 06:38 | 06:26 | 05:27 05:56 (WEA_N21) | 04:55
| 16:27 |17:21 | 18:12 | 20:05 | 20:56 20 06:16 (WEA_N21) | 21:34
13 | 08:18 | 07:35 | 06:35 | 06:24 | 05:25 05:56 (WEA_N21) | 04:55
116:28 | 17:23 | 18:14 | 20:07 120:57 19 06:15 (WEA_N21) | 21:34
14108:17 |07:33 |06:33 | 06:22 | 05:24 05:56 {(WEA_N21) | 04:54
| 16:30 | 17:25 | 18:16 | 20:09 | 20:59 20 06:16 (WEA_N21) | 21:35
15| 08:16 | 07:31 | 06:31 | 06:20 | 05:22 05:55 (WEA_N21) | 04:54
| 16:31 | 17:27 | 18:17 | 20:10 | 21:00 20 06:15 (WEA_N21) | 21:35
16 | 08:15 | 07:29 | 06:28 | 06:18 | 05:21 05:56 (WEA_N21) | 04:54
| 16:33 | 17:29 | 18:19 | 20:12 | 21:02 20 06:16 (WEA_N21) | 21:36
17 |08:14 | 07:27 | 06:26 | 06:15 | 05:19 05:55 (WEA_N21) | 04:54
| 16:35 | 17:31 | 18:21 | 20:14 | 21:03 20 06:15 (WEA_N21) | 21:36
18 | 08:13 | 07:25 | 06:24 | 06:13 | 05:18 05:56 (WEA_N21) | 04:54
| 16:36 |17:32 | 18:23 | 20:16 | 21:05 19 06:15 (WEA_N21) | 21:37
19 08:12 | 07:23 | 06:22 | 06:11 | 05:16 05:57 (WEA_N21) | 04:54
116:38 [ 17:34 | 1824 | 20:17 |21:06 18 06:15 (WEA_N21) | 21:37
20| 08:11 | 07:21 | 06:19 | 06:09 | 05:15 05:57 (WEA_N21) | 04:54
| 16:40 | 17:36 | 18:26 | 20:19 | 21:08 18 06:15 (WEA_N21) | 21:37
211 08:10 | 07:19 | 06:17 | 06:07 | 05:13 05:57 (WEA_N21) | 04:54
| 16:41 | 17:38 | 18:28 | 20:21 | 21:09 16 06:13 (WEA_N21) | 21:38
221 08:09 |07:17 | 06:15 | 06:05 | 05:12 05:58 (WEA_N21) | 04:54
| 16:43 | 17:40 | 18:29 | 20:22 | 21:11 15 06:13 (WEA_N21) | 21:38
23108:08 |07:15 |06:12 | 06:03 ] 05:11 05:59 {WEA_N21) | 04:55
| 16:45 | 17:42 | 18:31 | 20:24 | 21:12 13 06:12 (WEA_N21) | 21:38
24|08:07 |07:13 | 06:10 | 06:01 ] 05:10 06:00 (WEA_N21) | 04:55
| 16:46 | 17:43 | 18:33 | 20:26 | 21:13 11 06:11 (WEA_N21) | 21:38
25 | 08:05 | 07:11 | 06:08 | 05:59 | 05:08 06:02 (WEA_N21) | 04:55
| 16:48 | 17:45 | 18:35 | 20:27 | 21:15 8  06:10 {(WEA_N21) | 21:38
26 | 08:04 | 07:09 | 06:05 | 05:57 06:20 (WEA BO46) | 05:07 | 04:56
| 16:50 | 17:47 | 18:36 | 20:29 1 06:21 (WEA BO46) | 21:16 | 21:38
27| 08:03 | 07:06 | 06:03 | 05:55 | 05:06 | 04:56
|16:52 | 17:49 |18:38 | 20:31 | 21:17 | 21:38
28 | 08:01 | 07:04 | 06:01 | 05:53 | 05:05 | 04:56
| 16:54 | 17:51 | 18:40 | 20:32 | 21:19 | 21:38
29 ] 08:00 | | 06:58 | 05:51 | 05:04 | 04:57
| 16:55 | | 19:41 | 20:34 | 21:20 | 21:38
30 | 07:59 | | 06:56 | 05:49 | 05:03 | 04:58
|16:57 | | 19:43 | 20:36 | 21:21 | 21:38
31| 07:57 | | 06:54 | | 05:02 |
| 16:59 | | 19:45 | | 21:22 |
Sonnenscheinstunden | 259 | 277 | 367 | 416 | 485 | 499
astr.max.mogl.Beschattung | | | | 2 | 323 |

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang {WEA mit erstem Schatten)
Sonnenuntergang (55:MM) Minuten mit Schatten Zeitpunkt (55:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 05.03.2021 08:57 / 49 W| ndPRO ‘
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Projekt:

WEA Borne-Mitte

SHADOW -

Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 25 - 10 25 Miihlenweg 173, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden |
astr.max.mégl.Beschattung |

| Juli | August
1| 04:58 | 05:35
| 21:37 |21:06 19
2| 04:59 | 05:36
| 21:37 | 21:04 18
3] 05:00 | 05:38
| 21:37 2102 17
4| 05:00 | 05:39
| 21:36 |21:00 16
5] 05:01 | 05:41
| 21:36 |20:59 13
6| 05:02 | 05:43
| 21:35 | 30:57 10
7| 05:03 | 05:44
| 21:35 | 20:55 5
8] 05:04 | 05:46
| 21:34 | 20:53
9| 05:05 | 05:47
] 21:33 | 20:51
10 | 05:06 | 05:49
| 21:33 | 20:50
11 | 05:07 | 05:50
| 21:32 | 20:48
12 | 05:08 | 05:52
] 21:31 | 20:46
13| 05:09 | 05:54
| 21:30 | 20:44
14 | 05:10 | 05:55
| 21:29 | 20:42
15 ] 05:11 | 05:57
| 21:28 | 20:40
16 | 05:13 | 05:59
| 21:27 | 20:38
17 ] 05:14 | 06:00
| 21:26 | 20:36
181 05:15 06:13 (WEA_N21) | 06:02
| 21:25 5 06:18 (WEA_NZ21) | 20:34
19 | 05:16 06:11 (WEA_N21) | 06:03
| 21:24 9 06:20 (WEA_N21) | 20:32
20 | 05:18 06:09 (WEA_N21) | 06:05
121:23 12 06:21 (WEA_N21) | 20:30
21| 05:19 06:09 (WEA_N21) | 06:07
| 21:22 14 06:23 (WEA N21) | 20:28
22 | 05:20 06:08 (WEA_N21) | 06:08
121:20 16 06:24 (WEA_N21) | 20:25
23] 05:22 06:07 (WEA_N21) | 06:10
121:19 17 06:24 (WEA_N21) | 20:23
24| 05:23 06:08 (WEA_N21) | 06:12
]21:18 17 06:25 (WEA N21) | 20:21
25 | 05:24 06:07 (WEA_N21) | 06:13
|21:16 18 06:25 (WEA_N21) | 20:19
26 | 05:26 06:06 (WEA_N21) | 06:15
|21:15 19 06:25 (WEA_N21) | 20:17
27 | 05:27 06:07 (WEA_N21) | 06:16
121:13 19 06:26 (WEA_N21) | 20:15
28| 05:29 06:06 (WEA_N21) | 06:18
|21:12 20 06:26 (WEA_N21) | 20:12
29| 05:30 06:06 (WEA_N21) | 06:20
|21:10 30 06:36 (WEA_N21) | 20:10
30 | 05:32 06:06 (WEA_N21) | 06:21
121:09 30 06:26 (WEA N21) | 20:08
31| 05:33 06:06 (WEA_N21) | 06:23
| 21:07 20 06:26 (WEA N21) | 20:06
502 | 454
236 | 98

06:07 (WEA_NZ1) | 06:25
06:26 (WEA_N21) | 20:03
06:07 (WEA_N21) | 06:26
06:25 (WEA_N21) | 20:01
06:07 (WEA_N21) | 06:28
06:24 (WEA_N21) | 19:59
06:08 (WEA_N21) | 06:29
06:24 (WEA_N21) | 19:57
06:09 (WEA_N21) | 06:31
06:22 (WEA_N21) | 19:54
06:11 (WEA_N21) | 06:33
06:21 (WEA_N21) | 19:52
06:13 (WEA N21) | 06:34
06:18 (WEA_N21) | 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

| September |0 | D
107:14 | 07:.07 | 07:58
118:54 | 16:48 | 16:07

06:52 (WEA 10/B047) | 07:15 | 07:09 | 08:00
1 06:53 (WEA 10/BO47) | 18:52 | 16:46 | 16:07
|o717 0711 | 0801
| 18:49 | 16:44 | 16:06
| 07:19 | 07:13 | 08:03
|18:47 | 16142 | 16:05
|07:20 0715 | 08&:04
|18:45 | 16141 | 16:05
|07:22 0716 | 08:05
118:42 | 16:39 | 16:05
| 07:24 | 07:18 | 08:07
| 18:40 | 16:37 | 16:04
| 07:25 | 07:20 | 08:08
118:38 | 16:35 | 16:04
107:27 | 07:22 | 08:09
118:36 | 16:34 | 16:04
107:29 | 07:24 | 08:10
118:33 | 16:32 | 16:03
| 07:30 | 07:25 | 0811
| 18:31 | 16:31 | 16:03
107:32 | 07:27 | 0812
118:29 | 16:29 | 16:03
107:34  |07:29 | 0813
| 18:27 | 16:28 | 16:03
| 07:36 | 07:31 | 08:14
118:25 | 16:26 | 16:03
|07:37  |07:32 | 0815
|18:22 | 16:25 | 16:03
107:39 0734 | 0816
|18:20 | 16:23 | 16:03
1 07:41 | 07:36 | 08:17
| 18:18 | 16:22 | 16:03
| 07:43 | 07:38 | 08:17
|18:16 | 16:21 | 16:04
107:44 | 07:39 | 08:18
118:14 | 16:19 | 16:04
107:46 | 07:41 | 08:19
118:12 | 16:18 | 16:04
| 07:48 | 07:43 | 08:19
| 18:10 | 16:17 | 16:05
107:50 | 07:44 | 08:20
118:07 | 16:16 | 16:05
107:51 | 07:46 | 08:20
|18:05 | 16:15 | 16:06
|07:53 0748|0821
| 18:03 | 16:13 | 16:06
| 06:55 | 07:49 | 08:21
117:01 | 1612 | 16:07
|06:57 | 0751 | 0822
|16:59 | 16:11 | 16:07
| 06:58 | 07:52 | 08:22
| 16:57 | 16:11 | 16:08
|07:00  |07:54 | 0822
|16:55 | 16:10 | 16:09
|07:02 0755 | 0822
|16:53 | 16:00 | 16:10
107:04 | 07:57 | 08:22
| 16:52 | 16:08 | 16:11
| 07:06 | | 08:22
116:50 | | 16:12
| 331 | 266 | 244
| |

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

Tag im Monat

Scnnenaufgang  (SS:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 26 - 10 26 Leninplatz 21, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Maérz 1 April | Mai | Juni
1]08:22 | 07:56 | 07:02 | 06:51 | 05:47 | 05:01
| 16:13 | 17:01 | 17:53 | 19:47 | 20:38 | 21:23
2108:22 | 07:54 | 07:00 | 06:49 | 05:45 | 05:00
|16:14 [ 17:03 | 17:54 | 19:48 | 20:39 | 21:25
3|08:22 |07:52 | 06:58 | 06:47 | 05:43 06:08 (WEA_N21) | 05:00
| 16:15 | 17:05 | 17:56 | 19:50 | 20:41 8  06:16 (WEA_N21) | 21:26
410822 |07:51 | 06:56 | 06:45 | 05:41 06:06 (WEA_N21) | 04:59
116:16 | 17:06 | 17:58 | 19:52 120:43 13 06:19 (WEA_N21) | 21:27
5] 08:22 | 07:49 | 06:53 | 06:42 | 05:39 06:05 (WEA_N21) | 04:58
| 16:17 | 17:08 | 18:00 | 19:53 | 20:44 15 06:20 (WEA_N21) | 21:28
610821  |07:47 | 06:51 | 06:40 07:03 (WEA 10/BO47) | 05:37 06:03 (WEA_N21) | D4:58
116:19 | 17:10 | 18:01 | 19:55 1 07:04 (WEA 10/B047) | 20:46 18 06:21 (WEA_N21) | 21:29
7| 08:21 | 07:46 | 06:49 | 06:38 07:00 (WEA 10/B0O47) | 05:35 06:02 (WEA_N21) | 04:57
116:20  |17:12 | 18:03 | 19:57 1 07:01 (WEA 10/BO47) | 20:47 19 06:21 (WEA_N21) | 21:30
8] 08:21 | 07:44 | 06:47 | 06:35 | 05:34 06:02 (WEA_N21) | 04:56
| 16:21 | 17:14 | 18:05 | 19:59 | 20:49 20 06:22 (WEA_N21) | 21:30
9108:20 |07:42 | 06:44 | 06:33 ] 05:32 06:01 (WEA_N21) | 04:56
116:23 | 17:16 | 18:07 | 20:00 120:51 21 06:22 (WEA_N21) | 21:31
10| 08:20 | 0740 | 06:42 | 06:31 ] 05:30 06:02 (WEA_N21) | 04:56
| 16:24 | 17:18 | 18:09 | 20:02 | 20:52 20 06:22 (WEA_N21) | 21:32
11]08:19 |107:39 | 06:40 | 06:29 | 05:29 06:01 (WEA_N21) | 04:55
116:25 | 17:19 | 1810 | 20:04 |20:54 21 06:22 (WEA_N21) | 21:33
12 ] 08:18 | 07:37 | 06:38 | 06:26 | 05:27 06:02 (WEA_N21) | 04:55
| 16:27 |17:21 | 18:12 | 20:05 | 20:56 21 06:23 (WEA_N21) | 21:34
13 | 08:18 | 07:35 | 06:35 | 06:24 | 05:25 06:01 (WEA_N21) | 04:55
116:28 | 17:23 | 18:14 | 20:07 120:57 21 06:22 (WEA_N21) | 21:34
14108:17 |07:33 |06:33 | 06:22 | 05:24 06:02 (WEA_N21) | 04:54
116:30 | 17:25 | 18:16 | 20:09 120:59 20 06:22 (WEA_N21) | 21:35
15 | 08:16 | 07:31 | 06:31 | 06:20 | 05:22 06:02 (WEA_N21) | 04:54
| 16:31 | 17:27 | 18:17 | 20:10 | 21:00 19 06:21 (WEA_N21) | 21:35
16 |08:15  |07:29 | 06:28 | 06:18 | 05:21 06:03 (WEA_N21) | 04:54
|16:33  [17:29 | 18:19 | 20:12 |21:02 18 06:21 (WEA N21) | 21:36
17 |08:14 | 07:27 | 06:26 | 06:15 | 05:19 06:03 (WEA_N21) | 04:54
| 16:35 | 17:31 | 18:21 | 20:14 | 21:03 17 06:20 (WEA_N21) | 21:36
18 | 08:13 | 07:25 | 06:24 | 06:13 | 05:18 06:04 (WEA_N21) | 04:54
| 16:36 |17:32 | 18:23 | 20:16 | 21:05 15 06:19 (WEA_N21) | 21:37
19 | 08:12 | 07:23 | 06:22 | 06:11 | 05:16 06:05 (WEA_N21) | 04:54
116:38 [ 17:34 | 1824 | 20:17 ]21:06 14 06:19 (WEA_N21) | 21:37
2000811 |07:21 | 06:19 | 06:09 | 05:15 06:06 (WEA_N21) | D4:54
| 16:40 | 17:36 | 18:26 | 20:19 | 21:08 12 06:18 (WEA_N21) | 21:37
2110810 |07:19 | 06:17 | 06:07 ] 05:13 06:07 (WEA_N21) | 04:54
|16:41 | 17:38 | 18:28 | 20:21 | 21:09 8  06:15 (WEA_N21) | 21:38
22| 08:09 |07:17 | 06:15 | 06:05 | 05:12 06:11 (WEA_N21) | 04:54
| 16:43 | 17:40 | 18:29 | 20:22 | 21:11 1 06:12 (WEA_N21) | 21:38
23108:08 |07:15 |06:12 | 06:03 06:26 (WEA BO46) | 05:11 | 04:55
| 16:45 | 17:42 | 18:31 | 20:24 1 06:27 (WEA BO46) | 21:12 | 21:38
24|08:07 |07:13 | 06:10 | 06:01 ] 05:10 | 04:55
| 16:46 | 17:43 | 18:33 | 20:26 | 21:13 | 21:38
25 | 08:05 | 07:11 | 06:08 | 05:59 | 05:08 | 04:55
116:48 | 17:45 | 1835 | 20:27 | 21:15 | 21:38
26 | 08:04 | 07:09 | 06:05 | 05:57 | 05:07 | 04:56
| 16:50 | 17:47 | 18:36 | 20:29 | 21:16 | 21:38
27| 08:03 | 07:06 | 06:03 | 05:54 | 05:06 | 04:56
|16:52 | 17:49 |18:38 | 20:31 | 21:17 | 21:38
28| 08:01  |07:04 | 06:01 | 05:52 | 05:05 | 04:56
116:54 | 17:51 | 1840 | 20:32 | 21:19 | 21:38
29 | 08:00 | | 06:58 | 05:51 | 05:04 | 04:57
| 16:55 | | 19:41 | 20:34 | 21:20 | 21:38
30| 07:59 | | 06:56 | 05:49 | 05:03 | 04:58
|16:57 | | 19:43 | 20:36 | 21:21 | 21:38
31| 07:57 | | 06:54 | | 05:02 |
116:59 | | 19:45 | | 21:22 |
Sonnenscheinstunden | 259 | 277 | 367 | 416 | 485 | 499
astr.max.mogl.Beschattung | | | | 3 | 321 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Scnnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Sonnenuntergang (55:MM) Minuten mit Schatten Zeitpunkt (55:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 05.03.2021 08:57 / 51 wi ndPRO ‘
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Schattenwurfberechnung



Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 26 - 10 26 Leninplatz 21, Borne

Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden

astr.max. mdgl.Beschattu

| 3uli
1]04:58
| 21:37
2 | 0459
| 21:37
3 | 05:00
| 21:37
4| 05:00
| 21:36
51 05:01
| 21:36
6 105:02
| 21:35
7| 05:03
| 21135
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 | 05:13
| 21:27
17 | 05:14
| 21:26
18 | 05:15
| 21:25
18 | 05:16
| 21:24
20 | 05:18
| 21:23
211 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
ng |

20
21
20

157

06:19 (WEA_N21)
06:25 (WEA_N21) | 20:25
06:17 (WEA_N21) | 06:10
06:27 (WEA_M21) | 20:23
06:16 (WEA_N21) | 06:12
06:29 (WEA_M21) | 20:21
06:15 (WEA_N21) | 06:13
06:30 (WEA_N21) | 20:19
06:14 (WEA_N21) | 06:15
06:30 (WEA_M21) | 20:17
06:14 (WEA_M21) | 06:16
06:31 (WEA_N21) | 20:15
06:13 (WEA_M21) | 06:18
06:32 (WEA_N21) | 20:12
06:12 (WEA_N21) | 06:20
06:32 (WEA_N21) | 20:10
06:12 (WEA_N21) | 06:21
06:33 (WEA_N21) | 20:08
06:12 (WEA_N21) | 06:23
06:32 (WEA_N21) | 20:06

| 454

|

6:08

21
20
21
20
19
18
17
14

12

1

170

| September

06:12 (WEA_N21) | 06:25
06:33 (WEA_N21) | 20:03
06:12 (WEA_N21) | 06:26
06:32 (WEA_N21) | 20:01
06:11 (WEA_N21) | 06:28
06:32 (WEA_N21) | 19:59
06:12 (WEA_N21) | 06:29
06:32 (WEA_N21) | 19:57
06:12 (WEA_N21) | 06:31
06:31 (WEA_N21) | 19:54
06:13 (WEA_N21) | 06:33
06:31 (WEA_N21) | 19:52
06:13 (WEA_N21) | 06:34
06:30 (WEA_N21) | 19:50
06:15 (WEA_N21) | 06:36
06:29 (WEA_N21) | 19:48
06:15 (WEA_N21) | 06:38
06:27 (WEA_N21) | 19:45
06:18 (WEA_N21) | 06:39
06:25 (WEA_N21) | 19:43
106:41
| 19:41
| 06:42
119:38
1 06:44
119:36
| 06:46
119:34
| 06:47
| 19:31
| 06:45
| 19:29
] 06:51
119:27
106:52
| 19:24
| 06:54
119:22
06:32 (WEA BO46) | 06:55
06:33 (WEA BO46) | 19:20
| 06:57
119:17
| 06:59
]19:15
| 07:00
119:13
1 07:02
| 19:10
| 07:04
| 19:08
107:05
119:06
| 07:07
| 19:03
107:09
| 19:01
107:10
] 18:59
| 07:12
| 18:56

|
|
| 381
|

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

| Oktober | NovembefDezember

107:14
| 18:54
1 07:15
] 18:52
| 07:17
| 18:49
| 07:19
| 18:47
06:57 (WEA 10/B047) | 07:20
06:58 (WEA 10/B047) | 18:45
06:58 (WEA 10/B047) | 07:22
06:59 (WEA 10/B047) | 18:42
| 07:24
| 18:40
| 07:25
| 18:38
|07:27
| 18:36
107:29
| 18:33
107:30
118:31
| 07:32
118:29
107:34
| 18:27
107:36
118:25
| 07:37
| 18:22
| 07:39
| 18:20
| 07:41
| 18:18
107:43
| 18:16
| 07:44
| 18:14
107:46
| 18:12
] 07:48
118:10
| 07:50
| 18:07
| 07:51
| 18:05
107:53
| 18:03
| 06:55
| 17:01
106:57
| 16:59
| 06:58
| 16:57
107:00
| 16:55
| 07:02
| 16:53
| 07:04
| 16:52
| 07:06
1 16:50
| 331

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

Tag im Monat

Scnnenaufgang
Sonnenuntergang (55:MM)

(55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| 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
| 16:28
| 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
| 16:15
| 07:48
| 16:13
| 07:49
| 16:12
| 07:51
| 16:11
| 07:52
| 16:11
| 07:54
| 16:10
| 07:55
| 16:09
| 07:57

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

os032021 0857752 WINdPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com
Schattenwurfberechnung
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Projekt:

WEA Borne-Mitte

SHADOW -

Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 27 - 10 27 Leninplatz 21, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden |
astr.max.mégl.Beschattung |

|Januar |Februar
110822 | 07:56
116:13 | 17:01
2| 08:22 | 07:54
| 16:14 | 17:03
310822 | 07:52
| 16:15 | 17:05
410822 | 0751
| 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
116:21 | 17:14
910820 | 07:42
116:23 | 17:16
10 | 08:20 | 07:40
| 16:24 | 17:18
11 | 08:19 | 07:39
| 16:25 | 17:19
12108:18 | 07:37
116:27 | 17:21
13 ] 08:18 | 07:35
| 16:28 | 17:23
14 | 08:17 | 07:33
116:30 | 17:25
15| 08:16 | 07:31
| 16:31 | 17:27
16 | 08:15 | 07:29
116:33 | 17:29
17 | 08:14 | 07:27
| 16:35 | 17:31
18] 08:13 | 07:25
116:36 | 17:32
19108:12 | 07:23
116:38 | 17:34
201 08:11 | 07:21
116:40 | 17:36
21| 08:10 | 07:19
| 16:41 | 17:38
22| 08:09 | 07:17
116:43 | 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 |
116:55 |
30107:59 |
116:57 |
30757 |
| 16:59 |
259 | 277
|

| Méarz | April
|07:.02 | 08:51
117:53 | 19:47
| 07:00 | 06:49
117:54 | 19:48 1
| 06:58 | 06:47
| 17:56 | 19:50 2
| 06:56 | 06:45
| 17:58 | 19:52
| 06:53 | 06:42
| 18:00 | 19:53
106:51 | 06:40
| 18:01 | 19:55
| 96:49 | 06:38
| 18:03 | 19:57
| 06:47 | 06:35
11805 | 19:59
106:44 | 06:33
118:07 | 20:00
| 06:42 | 06:31
118:09 | 20:02
| 06:40 | 06:29
118:10 | 20:04
106:38 | 06:26
11812 | 20:05
| 06:35 | 06:24
| 18:14 | 20:07
| 06:33 | 06:22
11816 | 20:09
| 06:31 | 06:20
| 18:17 | 20:10
| 06:28 | 06:18
11819 | 2012
| 06:26 | 06:15
| 18:21 | 20:14
| 06:24 | 06:13
11823 | 20:16
106:22 | 06:11
118:24 | 20:17
106:19 | 06:09
11826 | 20:19 2
| 06:17 | 06:07
118:28 | 20:21
106:15 | 06:05
118:29 | 20:22
106:12 | 06:03
| 18:31 | 20:24
| 06:10 | 06:01
118:33 | 20:26
| 06:08 | 05:59
| 18:35 | 20:27
| 06:05 | 05:57
| 18:36 | 20:29
| 06:03 | 05:54
| 18:38 | 20:31
| 06:01 | 05:52
| 18:40 | 20:32
| 06:58 | 05:51
119:41 | 20:34
106:56 | 05:49
| 19:43 | 20:36 9
| 06:54 |
119:45 |

| 367 | 416
| |

14

| 05:47

| 20:38

07:12 (WEA 10/B047) | 05:45
07:13 (WEA 10/B047) | 20:39
07:09 (WEA 10/B047) | 05:43
07:11 (WEA 10/B047) | 20:41
| 05:41

| 20:42

| 05:39

| 20:44

| 05:37

| 20:46

| 05:35

| 20:47

| 05:34

| 20:49

| 05:32

| 20:51

| 05:30

| 20:52

| 05:29

| 20:54

| 05:27

| 20:56

| 05:25

| 20:57

| 05:24

| 20:59

05:22
1:00
5:21
1:02
5:19
1:03
5:18
1:05
5:16
1:06
5:15
1:08
5:13
1:09
5:12
1:11
5:11
1:12
5:10
1:13
5:.08
1:15
5:07
1:16
5:06
1:17
5:05
1:19
5:04
| 21:20

06:14 (WEA_N21) | 05:03
06:23 (WEA N21) | 21:21
| 05:02

| 21:22

485

06:32 (WEA BO46)
06:34 (WEA BO46)

ONONONDNONDONDODNONONONONONGONDN

13
16
18
19
20
7n
2
2
2
2
2
20
19
17
16
14

11

320

| Juni

06:12 (WEA_N21) | 05:01
06:25 (WEA_N21) | 21:23
06:10 (WEA_N21) | 05:00
06:26 (WEA_N21) | 21:25
06:09 (WEA_N21) | 05:00
06:27 (WEA_N21) | 21:26
06:09 (WEA_N21) | 04:59
06:28 (WEA_N21) | 21:27
06:08 (WEA_N21) | 04:58
06:28 (WEA_N21) | 21:28
06:07 (WEA_N21) | 04:58
06:28 (WEA_N21) | 21:29
06:06 (WEA_N21) | Q4:57
06:28 (WEA_N21) | 21:30
06:07 (WEA_N21) | 04:56
06:29 (WEA_N21) | 21:30
06:06 (WEA_N21) | 04:56
06:28 (WEA_N21) | 21:31
06:07 (WEA_N21) | 04:56
06:28 (WEA_N21) | 21:32
06:07 (WEA_N21) | 04:55
06:28 (WEA_N21) | 21:33
06:08 (WEA_N21) | 04:55
06:28 (WEA_N21) | 21:34
06:08 (WEA_N21) | 04:54
06:27 (WEA_N21) | 21:34
06:09 (WEA_N21) | 04:54
06:26 (WEA_N21) | 21:35
06:09 (WEA_N21) | 04:54
06:25 (WEA_N21) | 21:35
06:10 (WEA_N21) | 04:54
06:24 (WEA_N21) | 21:36
06:11 (WEA_N21) | 04:54
06:22 (WEA_N21) | 21:36
06:13 (WEA_N21) | 04:54
06:21 (WEA_N21) | 21:37

| 04:54

| 21:37

| 04:54

| 21:37

| 04:54

| 21:38

| 04:54

| 21:38

| 04:55

| 21:38

1:38

i
i U183 U Lo & Lo L1
EUERROE D

4:58
1:38

NONONONONON

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

Tag im Monat

Scnnenaufgang  (SS:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

w

10

10

11

12

12

12

13

13

13

14

13

13

14

14

13

13

13

13

13

13

13

13

14

14

13

13

13

363

05:28 (WEA NO6)
05:41 (WEA NO6)
05:36 (WEA NO6)
05:43 (WEA NO6)
05:36 (WEA NO6)
05:44 (WEA NOG)
05:25 (WEA NOG)
05:45 (WEA NO6)
05:35 (WEA N06)
05:45 (WEA NO6)
05:35 (WEA NCG)
05:46 (WEA NOG)
05:34 (WEA NOG)
05:46 {WEA NOG)
05:35 (WEA NO6)
05:47 {WEA NO6)
05:35 (WEA NOG)
05:47 (WEA NOG)
05:34 {WEA NO6)
05:47 (WEA NO6)
05:35 (WEA NO6)
05:48 {WEA NO6)
05:25 (WEA NO6)
05:48 (WEA NO6)
05:34 (WEA NO6)
05:48 {WEA NO6)
05:25 (WEA NO6)
05:48 (WEA NO6)
05:35 (WEA NO6)
05:48 (WEA NO6)
05:35 (WEA NO6)
05:49 (WEA NCG)
05:35 (WEA NOG)
05:49 (WEA NO6)
05:36 {WEA NOG)
05:49 (WEA NO6)
05:36 (WEA NOG)
05:49 (WEA NOG)
05:36 (WEA NOG)
05:49 (WEA NOG)
05:37 {WEA NO6)
05:50 {WEA NO6)
05:37 (WEA NO6)
05:50 (WEA NO6)
05:37 (WEA NO6)
05:50 (WEA NO6)
05:37 (WEA NO6)
05:50 (WEA NO6)
05:28 (WEA NO6)
05:51 (WEA NO6)
05:37 (WEA NO6)
05:51 (WEA NO6)
05:38 (WEA NC6)
05:52 (WEA NO6)
05:28 (WEA NO6)
05:51 (WEA NO6)
05:39 (WEA NO6)
05:52 (WEA NCG)
05:38 (WEA NOG)
05:51 (WEA NOG)

os032021 0857753 WINdPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com

Schattenwurfberechnung
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 27 - 10 27 Leninplatz 21, Borne

Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|3uli
1] 04:58
|21:37 13
2| 04:59
|21:37 12
3 | 05:00
|21:37 13
4 | 05:00
|21:36 12
5 | 05:01
|21:36 12
6 | 05:02
|21:35 11
7 | 05:03
|21:35 10
8 | 05:04
|21:3¢ 10
9 | 05:05
| 21:33 9
10 | 05:06
| 21:33 7
11| 05:07
|21:32 6
12| 05:08
| 21:31
13 | 05:09
| 21:30
14| 05:10
| 21:29
15| 05:11
| 21:28
16 | 05:13
| 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 4
26 | 05:26
| 21:15 9
27 | 05:27
2113 12
28 | 05:29
|21:12 15
29 | 05:30
|21:10 17
30 | 05:32
|21:09 18
31 ] 05:33
|21:07 19
|

Sonnenscheinstunden | 502
astr.max. mdgl.Beschattung | 209

| August

05:39 (WEA NO6) | 05:35
05:52 (WEA NO6) | 21:06
05:40 (WEA NO6) | 05:36
05:52 (WEA NO6) | 21:04
05:39 (WEA NOG) | 05:38
05:52 {WEA NO6) | 21:02
05:40 (WEA NOG) | 05:39
05:52 (WEA NOB) | 21:00
05:40 {(WEA N06&) | 05:41
05:52 (WEA NO6) | 20:59
05:41 {(WEA NOG) | 05:43
05:52 (WEA NO) | 20:57
05:42 (WEA NO6) | 05:44
05:52 {WEA NOG) | 20:55
05:41 (WEA NO6) | 05:46
05:51 {WEA NO&) | 20:53
05:42 (WEA NO6) | 05:47
05:51 (WEA N0O6&) | 20:51
05:43 (WEA NO6) | 05:49
05:50 {WEA NO6) | 20:50
05:44 (WEA NOG) | 05:50
05:50 (WEA NO6) | 20:48

1 05:52

| 20:46

1 05:54

| 20:44

| 05:55

| 20:42

| 05:57

0:38

AR AR AR - AR T o
omowowowowe
BHISTRNRERNS

0:25
6:10
0:23
6:11
0:21
06:26 (WEA_N21) | 06:13
06:30 (WEA_N21) | 20:19
06:23 (WEA_N21) | 06:15
06:32 (WEA_N21) | 20:17
06:22 (WEA_N21) | 06:16
06:34 (WEA_N21) | 20:15
06:20 (WEA_NZ21) | 06:18
06:35 (WEA_NZ1) | 20:12
06:19 (WEA_N21) | 06:20
06:36 (WEA_NZ1) | 20:10
06:19 (WEA_N21) | 06:21
06:37 (WEA_N21) | 20:08
06:18 (WEA_N21) | 06:23
06:37 (WEA_NZ1) | 20:06

| 454

|

NONONONONONOND NO N

20
21
22
22
22
21
22
21
19
18
15

12

1

244

| September

06:18 (WEA_N21) | 06:25
06:38 (WEA_N21) | 20:03
06:17 (WEA_N21) | 06:26
06:38 (WEA_N21) | 20:01
06:16 (WEA_N21) | 06:28
06:38 (WEA_N21) | 19:59
06:17 (WEA_N21) | 06:29
06:39 (WEA_N21) | 19:57
06:16 (WEA_N21) | 06:31
06:38 (WEA_N21) | 19:54
06:17 (WEA_N21) | 06:33
06:38 (WEA_N21) | 19:52
06:16 (WEA_N21) | 06:34
06:38 (WEA_N21) | 19:50
06:17 (WEA_N21) | 06:36
06:38 (WEA_N21) | 19:48
06:17 (WEA_N21) | 06:38
06:36 (WEA_N21) | 19:45
06:18 (WEA_N21) | 06:39
06:36 (WEA_N21) | 19:43
06:19 (WEA_N21) | 06:41
06:34 (WEA_N21) | 19:41
06:21 (WEA_N21) | 06:42
06:33 (WEA_N21) | 19:38
06:22 (WEA_N21) | 06:44
06:30 (WEA_N21) | 19:36
| 06:46
119:34
| 06:47
| 19:31
| 06:45
| 19:29
] 06:51
119:27
106:52
| 19:24
| 06:54
119:22
106:55
] 19:20
| 06:57
119:17
| 06:59
]19:15
06:37 {(WEA BO46) | 07:00
06:38 (WEA BO46) | 19:13
1 07:02
| 19:10
| 07:04
| 19:08
107:05
119:06
| 07:07
| 19:03
107:09
| 19:01
107:10
] 18:59
| 07:12
| 18:56

|
|
| 381
|

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

| Oktober | NovembefDezember

| 07:14
| 18:54
| 07:15
] 18:52
1 07:17
| 18:49
| 07:19
| 18:47
107:20
| 18:45
| 07:22
118:42
| 07:24
| 18:40
| 07:25
| 18:38
07:03 (WEA 10/B047) | 07:27
07:05 (WEA 10/B047) | 18:36
07:05 (WEA 10/B047) | 07:29
07:06 (WEA 10/B047) | 18:33
107:30
118:31
| 07:32
118:29
107:34
| 18:27
107:36
118:25
| 07:37
| 18:22
| 07:39
| 18:20
| 07:41
| 18:18
107:43
| 18:16
| 07:44
| 18:14
107:46
| 18:12
] 07:48
118:10
| 07:50
| 18:07
| 07:51
| 18:05
1 07:53
| 18:03
| 06:55
| 17:01
106:57
| 16:59
| 06:58
| 16:57
107:00
| 16:55
| 07:02
| 16:53
| 07:04
| 16:52
| 07:06
1 16:50
| 331

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

Tag im Monat Scnnenaufgang

(55:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| 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
| 16:15
| 07:48
| 16:13
| 07:49
| 16:12
| 07:51
| 16:11
| 07:52
| 16:11
| 07:54
| 16:10
| 07:55
| 16:09
| 07:57

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

05032021 0857 /54 WINdPRO ‘
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Schattenwurfberechnung
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender
Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 28 - 10 28 Leninplatz 8 (Kindergarten), Borne

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

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

Sonnenscheinstunden | 259
astr.max.migl.Beschattung |

|Januar  |Februar |M&rz
1]08:22
| 16:13
210822
| 16:14
3] 08:22
| 16:15
4] 08:22
| 16:16
5| 08:22
| 16:17
6] 08:21
| 16:19
710821
| 16:20
8] 08:21
| 16:21
9| 08:20
| 16:23
10 | 08:20
| 16:24
110819
| 16:25
12]08:18
| 18:27
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 0811
| 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
| 16:54
29 | 08:00
| 16:55
30| 07:59
| 16:57
31|0757
| 16:

| April |Mai
| 06:51 | 05:47
| 19:47 | 20:38
| 06:49 | 05:45
| 19:48 | 20:39
| 06:47 | 05:43
| 19:50 | 20:41
| 08:45 | 05:41
| 19:52 | 20:43
| 06:42 | 05:39
| 19:53 | 20:44
| 06:40 | 05:37
| 18:55 | 20:46
| 06:38 07:00 {WEA 10/B047) | 05:35
| 19:57 2 07:02 (WEA 10/B047) | 20:47
| 06:35 06:58 (WEA 10/B047) | 05:34
| 19:58 3 07:01 {WEA 10/B047) | 20:49
| 06:33 06:56 {(WEA 10/B0O47) | 05:32
| 20:00 4 07:00 (WEA 10/BD47) | 20:51
| 06:31 | 05:30
| 20:02 | 20:52
| 08:29 | 05:29
| 20:04 | 20:54
| 06:26 | 05:27
| 20:05 | 20:56
| 06:24 | 05:25
| 20:07 | 20:57
| 06:22 | 05:24
| 20:09 | 20:59
| 06:20 | 05:22
| 20:10 | 21:00
| 06:18 | 05:21
| 20:12 | 21:02
| 06:15 | 05:19
| 20:14 | 21:03
06:46 (WEA N20) | 06:13 | 05:18
4 06:50 (WEA N20) | 20:16 | 21:05
06:44 (WEA N20) | 06:11 | 05:16
10 06:54 (WEA N20) | 20:17 | 21:06
06:42 (WEA N20) | 06:09 | 05:15
13 06:55 (WEA N20) | 20:19 | 21:08
06:39 (WEA N20) | 06:07 | 05:13
16 06:55 (WEA N20) | 20:21 | 21:09
06:38 (WEA N20) | 06:05 | 05:12
18 06:56 (WEA N20) | 20:22 | 24:11
06:37 (WEA N20) | 06:03 | 05:11
19 06:56 (WEA N20) | 20:24 | 21012
06:37 (WEA N20) | 06:01 | 05:10
19 06:56 (WEA N20) | 20:26 | 21:13
06:37 (WEA N20) | 05:59 | 05:08
18 06:55 (WEA N20) | 20:27 | 21:15
06:37 (WEA N20) | 05:57 | 05:07
18 06:55 (WEA N20) | 20:29 | 21:16
06:38 (WEA N20) | 05:54 06:18 (WEA BO46) | 05:06
16 06:54 (WEA N20) | 20:31 2 06:20 (WEA BO46) | 21:17
06:38 (WEA N20) | 05:52 06:17 (WEA BO46) | 05:05
13 06:51 (WEA N20) | 20:32 3 06:20 (WEA BO46) | 21: 19
07:40 (WEA N20) | 05:50 06:16 (WEA BO46) | 05:
9 07:49 (WEA N20) | 20:34 2 06:18 (WEA BO46) | 21: 20
| 05:49 | 05:03
| 20:36 | 2:21
| | 05:02
| | 2122
| 4186 | 485
173 I 16 |

| Juni
| 05:01
2123 20
| 05:00
|21:25 20
| 05:00
|21:26 19
| 04:59
|21:27 18
| 04:58
|21:28 18
| 04:58
2129 16
| 04:57
|21:30 15
| 04:56
|21:30 14
| 04:56
2131 13
| 04:55
j21:32 12

05:57 (WEA_N21) | 04:55

9 06:06 (WEA_N21) | 21:33 11
05:55 (WEA_N21) | 04:55
14 06:09 (WEA_N21) |21:33 10
05:54 (WEA_N21) | D4:54
15 06:00 (WEA_N21) | 21:34 8
05:53 (WEA_N21) | D4:54
18 06:11 (WEA_NZ21) | 21:35 7
05:51 (WEA N21) | 04:54
20 O (WEA_N21) | 21:35 4
05:51 (WEA_N21) | 04:54
21 06:12 (WEA N21) | 21:36 2
05:50 (WEA_N21) | 04:54
22 06:12 (WEA N21) | 21:36
05:50 (WEA_N21) | D4:54
23 06:13 (WEA N21) | 21:37
05:50 (WEA_N21) | D4:54
23 06:13 (WEA_N21) | 21:37
05:50 (WEA_N21) | 04:54
24 06:14 (WEA N21) | 21:37
(WEA_N21) | 04:54
24 (WEA N21) | 21:38
(WEA_N21) | 04:54
25 06 14 (WEA_N21) | 21:38
05:49 (WEA_N21) | 04:55
25 06:14 (WEA_N21) | 21:38
05:50 (WEA N21) | 04:55
24 06:14 (WEA N21) | 21:38
05:50 (WEA N21) | D4:55
24 08:14 (WEA N21) | 21:38
05:50 (WEA_N21) | D4:56
24 06114 (WEA N21) | 21:38
05:50 (WEA_N21) | D4:56
24 06:14 (WEA_N21) | 21:38 4
05:51 (WEA_N21) | 04:56
23 O (WEA_N21) | 21:38 6
05:51 (WEA_N21) | 04:57
22 06:13 (WEA N21) | 21:38 7
05:51 (WEA_N21) | 04:58
22 06:13 (WEA_N21) | 21.38 8
05:52 (WEA_N21) |
22 06:14 (WEA N21) |
|
448 | 232

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

Tag im Monat

Scnnenaufgang  (SS:MM)
Sonnenuntergang (55:MM)

Zeitpunkt (55:MM) Schattenanfang

(WEA mit erstem Schatten)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenende

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(WEA mit letztem Schatten)

05:53 (WEA_N21)
06:13 (WEA_N21)
05:53 (WEA_N2L)
06:13 (WEA_N21)
05:53 (WEA_N21)
06:12 (WEA_N21)
05:54 (WEA_N21)
06:12 (WEA_N21)
05:54 (WEA_N21)
06:12 (WEA N21)
05:56 (WEA_N21)
06:12 (WEA_N21)
05:56 (WEA_N21)
06:11 (WEA_N21)
05:57 (WEA_N21)
06:11 (WEA_N21)
05:58 (WEA_N21)
06:11 (WEA_N21)
05:58 (WEA_N21)
06:10 (WEA_N21)
05:59 (WEA_N21)
06:10 (WEA_N21)
06:00 (WEA_N21)
06:10 (WEA_N21)
06:00 (WEA_N21)
06:08 (WEA_N21)
06:01 (WEA_N21)
06:08 (WEA_NZ2L)
06:03 (WEA_N2L)
06:07 (WEA_N21)
06:04 (WEA_N21)
06:06 (WEA_N2L)

06:06 (WEA_N21)
06:10 (WEA_N21)
06:05 (WEA_N21)
06:11 (WEA_N21)
06:05 (WEA_N21)
06:12 (WEA_N21)
06:04 (WEA_N21)
06:12 (WEA_N21)

os.032021 0857755 WINdPRO ‘
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Projekt:

WEA Borne-Mitte

SHADOW -

Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 28 - 10 28 Leninplatz 8 (Kindergarten), Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden
astr.max. mdgl.Beschattung |

13uli
1] 04:58
|21:37 10
2| 04:59
2137 11
3 | 05:00
|21:37 12
4 | 05:00
|21:36 14
5 | 05:01
|21:36 15
6 | 05:02
|21:35 16
7 | 05:03
|21:35 17
8 | 05:04
|21:3¢ 17
9 | 05:05
|21:33 18
10 | 05:06
|21:33 20
11| 05:07
|21:32 20
12| 05:08
|21:31 21
13 | 05:09
|21:30 21
14| 05:10
|21:29 23
15| 05:11
|21:28 23
16 | 05:12
|21:27 23
17 | 05:14
|21:26 23
18 | 05:15
|21:25 24
19| 05:16
|21:24 25
20 | 05:18
|23 24
21 | 05:19
|21:22 24
22 | 05:20
|21:20 24
23 | 05:22
|21:19 24
24 | 05:23
|21:18 23
25 | 05:24
|21:16 23
26 | 05:26
|21:15 22
27 | 05:27
|21:13 21
28 | 05:29
|21:12 20
29 | 05:30
|21:10 19
30 | 05:32
|21:09 17
31 ] 05:33
|21:07 15
|

502

| August

06:04 (WEA_N21) | 05:35
06:14 (WEA N21) | 21:06
06:04 (WEA_N21) | 05:36
06:15 (WEA N21) | 21:04
06:03 (WEA_N21) | 05:38
06:15 (WEA_N21) | 21:02
06:02 (WEA_N21) | 05:39
06:16 (WEA_N21) | 21:00
06:02 (WEA_N21) | 05:41
06:17 (WEA_N21) | 20:59
06:02 (WEA_N21) | 05:42
06:18 (WEA_N21) | 20:57
06:02 (WEA_N21) | 05:44
06:19 (WEA_N21) | 20:55
06:01 (WEA_NZ1) | 05:46
06:18 (WEA_N21) | 20:53
06:01 (WEA_N21) | 05:47
06:19 (WEA_N21) | 20:51
06:00 (WEA_N21) | 05:49
06:20 (WEA_N21) | 20:50
06:00 (WEA_N21) | 05:50
06:20 (WEA_N21) | 20:48
06:00 (WEA_N21) | 05:52
06:21 (WEA_N21) | 20:46
06:00 (WEA_N21) | 05:54
06:21 (WEA_N21) | 20:44
05:59 (WEA_N21) | 05:55
06:22 (WEA_N21) | 20:42
06:00 (WEA_N21) | 05:57
06:23 (WEA_N21) | 20:40
06:00 (WEA_N21) | 05:58
06:23 (WEA_N21) | 20:38
06:00 (WEA_N21) | 06:00
06:23 (WEA _N21) | 20:36
06:00 (WEA_N21) | 06:02
06:24 (WEA_N21) | 20:34
05:59 (WEA_N21) | 06:03
06:24 (WEA_N21) | 20:32
05:59 (WEA_N21) | 06:05
06:23 (WEA_N21) | 20:30
06:00 (WEA_N21) | 06:07
06:24 (WEA_N21) | 20:27
06:00 (WEA_N21) | 06:08
06:24 (WEA_N21) | 20:25
06:00 (WEA_N21) | 06:10
06:24 (WEA_N21) | 20:23
06:01 (WEA_N21) | 06:11
06:24 (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
06:02 (WEA_N21) | 06:18
06:22 (WEA_N21) | 20:12
06:02 (WEA_N21) | 06:20
06:21 (WEA_N21) | 20:10
06:04 (WEA_N21) | 06:21
06:21 (WEA_N21) | 20:08
06:04 (WEA_N21) | 06:23
06:19 (WEA_N21) | 20:06

| 454

|

25

| September

06:07 (WEA_N21) | 06:25
06:18 (WEA_N21) | 20:03
06:09 (WEA_N21) | 06:26
06:15 (WEA_N21) | 20:01

| 06:28

| 19:59
06:29

W <
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U

631
954

bt
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952
534

WHOFOD LD G W
ot Bof Bl sl
BRI S

644
9:36
6:46
9:34
6:47
9:31
6:49
929

06:23 (WEA BO46)
06:26 (WEA BO46)
06:24 (WEA BO46)
06:27 (WEA BO46)
06:26 (WEA BO46)
06:28 (WEA BO46)
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|
|
|
|
I
I
|
I
|
|
|
|
I
I
|
|
I
|
|
|
I
|
|
|
|
|
|
|
|
| 381
I

184

10 | t b
|07:14 | 07:07 | 07:58
| 18:54 | 16:48 | 16:07
| 07:15 | 07:09 | 08:00
| 18:52 | 16:46 | 16:07
06:54 (WEA 10/B047) | 07:17 | 07:11 | 08:01
06:58 (WEA 10/B047) | 18:49 | 16:44 | 16:06
06:55 (WEA 10/B047) | 07:19 | 07:13 | 08:03
06:58 (WEA 10/B047) | 18:47 | 16:42 | 16:05
06:57 (WEA 10/BO47) | 07:20 | 0%:15 | 08:04
06:59 (WEA 10/B047) | 18:45 | 16:41 | 16:05
| 07:22 | 07:16 | 08:05
1842|1639 | 16:05
| 07:24 | 07:18 | 08:07
| 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
107:29 | 07:24 | 08:10
| 18:33 | 16:32 | 16:03
107:30 | 07:25 | 08:11
1831  |16:31 | 16:03
| 07:32 | 07:27 | 08:12
1829 | 16:29 | 16:03
1 07:3¢ | 07:29 | 08:13
| 18:27 | 16:27 | 16:03
Q07:31 (WEA N20) | 07:36 | 07:31 | 08:14
07:39 (WEA N20) | 18:25 | 16:26 | 16:03
07:29 {WEA N20) | 07:37 | 07:32 | 08:15
07:41 (WEA N20) | 18:22 | 16:25 | 16:03
07:26 {(WEA N2Q) | 07:39 | 07:34 | 08:16
07:42 {(WEA N20) | 18:20 | 16:23 | 16:03
07:26 (WEA N20) | 07:41 | 07:36 | 08:17
07:43 (WEA N2Q) | 18:18 | 16:22 | 16:03
07:24 (WEA N20) | 07:43 | 07:38 | 08:17
07:42 (WEA N20) | 18:16 | 16:20 | 16:04
07:24 (WEAN20) | 07:44 | 07:29 | 08:18
07:43 (WEA N20) | 18:14 | 16:19 | 16:04
07:24 (WEAN20) | 07:46 | 07:41 | 08:19
07:43 (WEA N20) | 18:12 | 16:18 | 16:04
07:23 (WEA N20) | 07:48 | 07:43 | 08:19
07:41 (WEAN20) | 18:10 | 16:17 | 16:05
07:24 (WEA N20) | 07:50 | 07:44 | 08:20
07:41 (WEA N20) | 18:07 | 16:16 | 16:05
07:25 (WEA N2Q) | 07:51 | 07:46 | 08:20
07:39 (WEA N20) | 18:05 | 16:14 | 16:06
07:27 (WEAN20) | 07:53 | 07:48 | 08:21
07:38 (WEA N20) | 18:03 | 16:13 | 16:06
07:29 (WEA N20) | 06:55 | 07:49 | 08:21
Q07:35 (WEA N20) | 17:01 | 16:12 | 16:07
| 06:57 | 07:50 | 08:22
|16:59 | 1611 | 16:07
| 06:58 | 07:52 | 08:22
| 16:57 | 16:11 | 16:08
1 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 | 0757 | 08:22
| 16:52 | 16:08 | 16:11
| 07:06 | | 08:22
116:50 | 116:12
| 331 | 266 | 244
| | |

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

Tag im Monat

Scnnenaufgang

(55:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 29 - 10 29 Karl-Liebknecht-Strafe 10
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar
1]08:22
| 16:13
210822
| 16:14
3] 08:22
| 16:15
4] 08:22
| 16:16
5| 08:22
| 16:17
6] 08:21
| 16:19
710821
| 16:20
8] 08:21
| 16:21
9| 08:20
| 16:23
10 | 08:20
| 16:24
110819
| 16:25
12]08:18
| 18:27
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 0811
| 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
| 16:54
29 | 08:00
| 16:55
30| 07:59
| 16:57
31|0757
| 16:

Sonnenscheinstunden | 259
astr.max.migl.Beschattung |

| Februar

| Marz

| April

| 06:51
| 19:47
| 06:43
| 13:48
| 06:47
| 19:50
| 06:45
| 19:52
| 06:42
| 19:53
| 08:40
| 19:55
| 06:38
| 19:57
| 06:35
| 19:58
| 06:33
| 20:00
| 08:31
| 20:02
| 06:29
| 20:04
| 06:26
| 20:05
| 06:24
| 20:07
| 08:22

| 20:22
| 06:03
| 20:24
| 06:01
| 20:26
| 05:59
| 20:27
| 05:57
| 20:29
06:26 (WEA N20} | 05:54
9 06:35 (WEA N20) | 20:31
06:23 (WEA N20} | 05:52
13 06:36 (WEAN20) | 20:32
07:21 (WEA N20} | 05:50
16 07:37 (WEAN20) | 20:34
07:20 (WEA N20} | 05:49
18 07:38 (WEAN20) | 20:36
07:18 (WEA N20) |
20 07:38 (WEANZ0) |
| 416
76 |

20
20
20

140

|Mai

07:18 (WEA N20) | 05:47
07:38 (WEA N20) | 20:38
07:18 (WEA N20) | 05:45
07:38 (WEA N20) | 20:39
07:17 (WEA N20) | 05:43
07:37 (WEA N20) | 20:41
07:17 (WEA N20) | 05:41
07:36 (WEA N20) | 20:43
07:18 (WEA N20) | 05:39
07:35 (WEA N20) | 20:44
07:19 (WEA N20) | 05:37
07:34 (WEA N20) | 20:46
07:20 (WEA N20) | 05:35
07:31 (WEA N20) | 20:47
07:23 (WEA N20) | 05:34
07:28 (WEA N20) | 20:49

| 05:32

0:52
5:29

NONONONONONONON
EAEGEgbaohafs
grabghababang
GoREENBREIARSY

06:36 (WEA 10/B047) | 05:18
06:37 {WEA 10/B047) | 21:05
06:34 (WEA 10/B047) | 05:16
06:37 (WEA 10/B047) | 21:06
06:32 (WEA 10/8047) | 05:15
06:36 (WEA 10/B047) | 21:08
06:30 (WEA 10/B047) | 05:13
06:35 (WEA 10/8047) | 21:09

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

~
=
9
@

05:56 (WEA BO46) | 04:55
1 Q5:57 (WEA BO46) | 21:32
05:54 (WEA BO46) | 04:55

3 05:57 (WEABO46} | 21:33
05:53 (WEA BO46) | D4:55

4 05:57 (\WEABO46) | 21:33
05:51 (WEA BO46) | 04:54

4 05:55 (WEA BO46) | 21:34
| 04:54

05:36 (WEA_N21)
3 05:39 (WEA_N21)

15

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

Tag im Monat

Scnnenaufgang

(55:MM)

Sonnenuntergang (55:MM)

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

Minuten mit Schatten

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

20
21
21
21
22
22
22
22
23
22
22
22
23
23
22
22
22
21
21

21

530

05:34 (WEA_N21)
05:42 (WEA_N21)
05:32 {(WEA_N21}
05:43 (WEA_N21)
05:31 (WEA_N21)
05:44 (WEA_N21)
05:31 (WEA_N21}
05:45 (WEA_N21)
05:30 (WEA_N21)
05:46 {WEA N21)
05:30 (WEA_N21)
05:47 (WEA_N21)
05:29 {(WEA_N21}
05:47 (WEA_N21)
05:29 (WEA_N21)
05:48 (WEA_N21)
05:30 (WEA_N21)
05:49 (WEA_N21)
05:29 (WEA_N21)
D5:49 {WEA N21}
05:29 (WEA_N21}
05:49 (WEA_N21)
D5:29 {(WEA N21}
05:50 (WEA_N21)
05:29 (WEA_N21)
05:50 (WEA_N21)
05:29 (WEA_N21)
05:50 (WEA_N21)
05:29 (WEA_N21}
05:51 (WEA_N21)
05:29 (WEA_N21)
05:51 (WEA_N21}
05:29 (WEA_N21)
05:51 (WEA_N21)
05:29 (WEA_N21)
05:51 (WEA N21}
05:20 (WEA_N21)
05:52 (WEA_N21}
05:30 (WEA_N21}
05:52 (WEA_N21)
05:31 (WEA_N21)
05:53 (WEA_N21}
05:31 (WEA_N21)
05:53 (WEA_N21)
05:30 (WEA_N21)
05:53 (WEA_N21)
05:30 (WEA_N21)
05:53 (WEA_N21)
05:31 (WEA N21)
05:53 (WEA_N21)
05:31 (WEA_N21)
05:53 {(WEA_N21}
05:32 (WEA_N21)
05:54 (WEA_N21)
05:32 (WEA_N21)
05:53 (WEA_N21)
05:33 (WEA_N21)
05:54 (WEA_N21)
05:32 (WEA_N21)
05:53 (WEA_N21)

05032021 0857757 WINdPRO ‘
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Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 29 - 10 29 Karl-Liebknecht-StraBe 10
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden

| 3uli
1]04:58
| 21:37
2 | 0459
| 21:37
3 | 05:00
| 21:37
4| 05:00
| 21:36
51 05:01
| 21:36
6 105:02
| 21:35
7| 05:03
| 21135
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
18 | 05:16
| 21:24
20 | 05:18
| 21:23
211 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 |

3 06:05 (WEA BO4G)
4 06:06 (WEA BO46)

192

| August

05:33 (WEA_N21) | 05:35

21 05:54 (WEA_N21) | 21:06 3

05:34 (WEA_N21) | 05:36

20 0554 (WEA N21) | 21:04 2

05:34 (WEA_N21) | 05:38

19 05:53 (WEA_N21) | 21:02

05:35 (WEA_N21) | 05:39

18 05:53 (WEA_N21) | 21:00

05:35 (WEA_N21) | 05:41

18 05:53 (WEA_N21) | 20:59

05:36 (WEA_N21) | 05:42

17 05:53 (WEA_N21) | 20:57

05:37 (WEA_N21) | 05:44

16 05:53 (WEA_N21) | 20:55

05:37 (WEA_N21) | 05:46

15 05:52 (WEA_N21) | 20:53

05:38 (WEA_N21) | 05:47

13 05:51 (WEA_N21) | 20:51

05:39 (WEA_N21) | 05:49

12 05:51 (WEA N21) | 20:50

05:40 (WEA_N21) | 05:50

10 05:50 (WEA_N21) | 20:48

05:42 (WEA_N21) | 05:52

6 05:48 (WEA_M21) | 20:46

| 05:54
| 20:44
| 05:55
| 20:42
| 05:57

06:02 (WEA BO46) | 06:21
0:08
6:23
0:06
454

06:02 (WEA BO46)

06:35 (WEA 10/B047)
06:40 (WEA 10/B047)
06:37 (WEA 10/B047)
06:41 (WEA 10/B047)
06:38 (WEA 10/B047)
06:41 (WEA 10/B047)

| September

06:04 (WEA BO46) | 06:25
06:07 (WEA BO46) | 20:03
06:05 (WEA BO46) | 06:26
06:07 (WEA BO46) | 20:01

9:45 20
9:43 20
9:41 20

9:38 20

6:57
917
6:59
9:15
7:00
9:13
7:02
9:10
7:04
9:08
7:05
9:06
7:07
9:03
7:09
9:01
7:10
8:59

205

| Oktober | NovembefDezember

107:14
| 18:54
1 07:15
] 18:52
| 07:17
| 18:49
07:20 (WEA N20) | 07:19
07:25 (WEA N20) | 18:47
07:17 (WEA N20) | 07:20
07:28 (WEA N20) | 18:45
07:14 (WEA N20) | 07:22
07:29 (WEA N20) | 18:42
07:13 (WEA N20) | 07:24
07:30 (WEA N20) | 18:40
07:13 (WEA N20) | 07:25
07:31 (WEA N20) | 18:38
07:11 (WEA N20) | 07:27
07:31 (WEA N20) | 18:36
07:11 (WEA N20) | 07:29
07:31 (WEA N20) | 18:33
07:10 (WEA N20) | 07:30
07:30 (WEA N20) | 18:31
07:10 (WEA N20) | 07:32
07:30 (WEA N20) | 18:29
07:10 (WEA N20) | 07:34
07:28 (WEA N20) | 18:27
07:11 (WEA N20) | 07:36
07:28 (WEA N20) | 18:25
07:13 (WEA N20) | 07:37
07:27 (WEA N20) | 18:22
07:14 (WEA N20) | 07:39
07:24 (WEA N20) | 18:20
| 07:41
| 18:18
107:43
| 18:16
| 07:44
| 18:14
107:46
| 18:12
] 07:48
118:10
| 07:50
| 18:07
| 07:51
| 18:05
107:53
| 18:03
| 06:55
| 17:01
106:57
| 16:59
| 06:58
| 16:57
107:00
| 16:55
| 07:02
| 16:53
| 07:04
| 16:52
| 07:06
1 16:50
| 331

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

Tag im Monat

Scnnenaufgang

Sonnenuntergang (55:MM)

(5S:MM)
Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| 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
| 16:11
| 07:54
| 16:10
| 07:55
| 16:09
| 07:57

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

os032021 0857758 WINdPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com

Schattenwurfberechnung

Seite 100/122



Projekt: Lizenzierter Anwender:

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 30 - IO 30 Karl-Liebknecht-StraBe 23
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Maérz 1 April | Mai 1 Juni
1]08:22 | 07:56 | 07:02 | 06:51 | 05:47 | 05:01
| 16:13 | 17:01 | 17:53 | 19:47 | 20:38 | 21:23
2108:22 | 07:54 | 07:00 | 06:49 | 05:45 | 05:00
|16:14 [ 17:03 | 17:54 | 19:48 | 20:39 | 21:24
3|08:22 |07:52 | 06:58 | 06:47 | 0543 06:07 (WEA 10/B047) | 05:00
| 16:15 | 17:05 | 17:56 | 19:50 | 20:41 1 06:08 (WEA 10/B047) | 21:26
410822 |07:51 | 06:56 | 06:45 | 05:41 06:06 (WEA 10/B047) | 04:59
116:16 | 17:06 | 17:58 | 19:52 120:43 2 06:08 (WEA 10/BO47) | 21:27
51 08:22 | 07:49 | 06:53 | 06:42 | 05:39 | 04:58
|16:18 [ 17:08 | 18:00 | 19:53 | 20:44 | 21:28
610821  |07:47 | 06:51 | 06:40 | 05:37 | 04:58
116:19 | 17:10 | 18:01 | 19:55 | 20:46 | 21:29
7| 08:21 | 07:46 | 06:49 | 06:38 1 05:35 | 04:57
116:20 | 17:12 | 18:03 | 19:57 | 20:47 | 21:29
8] 08:21 | 07:44 | 06:47 | 06:35 06:58 (WEA N20) | 05:34 | 04:56
| 16:21 | 17:14 | 18:05 | 19:58 5 07:03 (WEA N20) | 20:49 | 21:30
91 08:20 | 07:42 | 06:44 | 06:33 06:56 (WEA N20) | 05:32 | 04:56
116:23 | 17:16 | 18:07 | 20:00 9 07:05 (WEA N20) | 20:51 | 21:31
10| 08:20 | 0740 | 06:42 | 06:31 06:54 (WEA N20) | 05:30 | 04:56
| 16:24 | 17:18 | 18:09 | 20:02 12 07:06 (WEA N20) | 20:52 | 21:32
11]08:19 |107:39 | 06:40 | 06:29 06:52 (WEA N20) | 05:29 | 04:55
116:25 | 17:19 | 1810 | 20:04 15 07:07 (WEA N20) | 20:54 | 21:33
12 ] 08:18 | 07:37 | 06:38 | 06:26 06:49 (WEA N20) | 05:27 | 04:55
|16:27 | 17:21 1812 | 20:05 18  07:07 (WEA N20) | 20:56 | 21:33
13 | 08:18 | 07:35 | 06:35 | 06:24 06:49 (WEA N20) | 05:25 | 04:55
116:28 | 17:23 | 18:14 | 20:07 18 07:07 (WEA N20) | 20:57 | 21:34
14108:17 |07:33 |06:33 | 06:22 06:48 [WEA N20) | 05:24 | 04:54
116:30 | 17:25 | 18:16 | 20:09 19  07:07 (WEA N20) | 20:59 | 21:35
15 | 08:16 | 07:31 | 06:31 | 06:20 06:49 (WEA N20) | 05:22 | 04:54
| 16:31 | 17:27 | 18:17 | 20:10 18 07:07 (WEA N20) | 21:00 | 21:35
16 | 08:15 | 07:29 | 06:28 | 06:18 06:49 (WEA N20) | 05:21 | 04:54
|16:33  [17:29 | 18:19 [ 20:12 17 07:06 (WEAN20) | 21:02 | 21:36
17 |08:14 | 07:27 | 06:26 | 06:15 06:49 (WEA N20) | 05:19 | 04:54
| 16:35 | 17:31 | 18:21 | 20:14 16 07:05 (WEA N20) | 21:03 | 21:36
18 | 08:13 | 07:25 | 06:24 | 06:13 06:50 (WEA N20) | 05:18 | 04:54
| 16:36 |17:32 | 18:23 | 20:16 14 07:04 (WEA N20) | 21:05 | 21:37
19 | 08:12 | 07:23 | 06:22 | 06:11 06:51 (WEA N20) | 05:16 | 04:54
|16:38 | 17:34 | 18:24 | 20017 10 07:01 (WEA N20) | 21:06 | 21:37
2000811 |07:21 | 06:19 | 06:09 06:53 (WEA N20) | 05:15 | 04:54
| 16:40 | 17:36 | 18:26 | 20:19 5 06:58 (WEA N20) | 21:08 | 21:37
2110810 |07:19 | 06:17 | 06:07 ] 05:13 | 04:54
|16:41 | 17:38 | 18:28 | 20:21 | 21:09 | 21:38
22| 08:09 |07:17 | 06:15 | 06:05 | 05:12 | 04:54
|16:43 | 17:40 | 18:29 | 20:22 | 21:11 | 21:38
23108:08 |07:15 |06:12 | 06:03 | 05:11 | 04:55
| 16:45 | 17:42 | 18:31 | 20:24 | 21:12 | 21:38
24|08:07 |07:13 | 06:10 | 06:01 | 05:10 | 04:55
| 16:46 | 17:43 | 18:33 | 20:26 |21:13 | 21:38
25 | 08:05 | 07:11 | 06:08 | 05:59 | 05:08 | 04:55
116:48 | 17:45 | 1835 | 20:27 | 21:15 | 21:38
26 | 08:04 | 07:09 | 06:05 | 05:57 | 05:07 05:35 (WEA BCA46) | 04:56
| 16:50 | 17:47 | 18:36 | 20:29 | 21:16 1 05:36 (WEA BO46) | 21:38
27| 08:03 | 07:06 | 06:03 | 05:54 | 05:06 | 04:56
|16:52 | 17:49 |18:38 | 20:31 | 21:17 | 21:38
28| 08:01  |07:04 | 06:01 | 05:52 | 05:05 | 04:56
116:54 | 17:51 | 1840 | 20:32 | 21:19 | 21:38
29 | 08:00 | | 06:58 | 05:51 | 05:04 | 04:57
| 16:55 | | 19:41 | 20:34 | 21:20 | 21:38
30| 07:59 | | 06:56 | 05:49 | 05:03 | 04:58
|16:57 | | 19:43 | 20:36 | 21:21 | 21:38
31| 07:57 | | 06:54 | | 05:02 |
| 16:59 | | 19:45 | |21:22 |
Sonnenscheinstunden | 259 | 277 | 367 | 416 | 485 | 499
astr.max.mogl.Beschattung | | | | 176 | 4 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Scnnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Sonnenuntergang (55:MM) Minuten mit Schatten Zeitpunkt (55:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 05.03.2021 08:57 / 59 wi ndPRO ‘
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 30 - IO 30 Karl-Liebknecht-StraBe 23
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

1] 04:58

| 21:37
04:59
1:37

30 | 05:32

| 21:09

31| 05:33

| 21:07

Sonnenscheinstunden | 502
astr.max.mégl.Beschattung |

H
=1
=]

2.
0
2.
0541
20:58
05:43
2
0
2

544

05:44 (WEA BQ46) | 06:00
05:45 (WEA BO46) | 20:36
05:45 (WEA BO46) | 06:02
05:46 (WEA BO46) | 20:34
| 06:03
| 20:32
| 06:05
| 20:30
| 06:07
| 20:27
| 06:08
| 20:25
| 06:10
| 20:23
| 06:11
2021

oo
P
oW

615
017

=
o

cCooaoo
[N gy
SSN®a

6:21
OUS

MNENINININININD

[=R=8-
[=J V-
& W

11

14

16

17

19

19

18

18

142

| September

6:25
0:03
6:26
0:01
6:28
§:59
6:29
8:57
6:31
8:54
6:33
9:52
6:34
9:50
6:36
9:48
5:38
9:45
6:39
G:43
6:41
9:41
6:42
G:38
6:44
8:36
6:46
9:34

0
2
0
2
0
1L
0
1
0
1
[u]
1
0
1
0
1
06:15 (WEA 10/B047) | O
1
0
1
0!
1
0
1
0
1L
0
1
06:47
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
)
1
0
1
07:
1
)
1L
0
1
O
1
0
1

06:17 (WEA 10/B047)
06:17 (WEA 10/B047)
06:18 (WEA 10/B047)

8:31
6:49
9:29
6:51
9:27
6:52
9:24
6:54
9:22
6:55
9:20
6:57
9:17
6:59
9:15
7:00
G:13
7:02
S: 10

06:57 (WEA N20)
07:04 (WEA N20)
06:54 (WEA N20)
07:05 (WEA N20)
06:53 (WEA N20)
07:07 (WEA N20)
06:51 (WEA N20)
07:07 (WEA N20)
06:51 (WEA N20)
07:08 (WEA N20)
06:49 (WEA N20)
07:08 (WEA N20)
06:49 (WEA N20) | 07:10
07:08 (WEA N20) | 18:59
06:50 (WEA N20) | 07:12
07:08 (WEA N20) | 18:56
06:49 (WEA N20) |
07:07 (WEA N20) |

| 381

|

8
5
6
3
9
1

\
\
\
\
\
\
\
\
\
\
\
[
\
\
\
\
\
\
\
\
\
[
[
\
\
\
[
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
[
\
\
\
\
\
\
\0
| 07:0!
| 19:0
| 07:07
| 19:0
| 07:0¢
| 19:0:
\

]
7
]
7
9
7
]
7

15

12

41

| Cktober |November Dezember

7.14
8:54
7:15
8:52
7:17
8:49
7:19
8:47

06:51 (WEA N20)
07:06 (WEA N20)
06:52 (WEA N20)
07:04 (WEA N20)
06:54 (WEA N20)
07:03 (WEA N20)
06:55 (WEA N20)
07:00 (WEA N20)

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

Tag im Monat Scnnenaufgang

(55:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

Zeitpunkt (55:MM) Schattenende

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

| 07:07
| 16:48
| 07:09
| 16:46
| 07:11
| 16:44
1 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
| 16:28
| 07:31
| 16:26
| 07:32
| 16:25
| 07:34
] 16:23
| 07:36
| 16:22
1 07:38
| 16:21
| 07:39
] 16:19
| 07:41
] 16:18
| 07:43
| 16:17
| 07:44
| 16:16
| 07:46
] 16:15
| 07:48
| 16:13
| 07:49
| 16:12
] 07:51
| 16:11
| 07:52
| 16:11
| 07:54
| 16:10
| 07:55
] 16:09
| 07:57
| 16:08

|
|
| 266
|

7.58

OO O OO
% & 00 O 00 G 00 B
===
FReaskI33

6:05
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Projekt:

WEA Borne-Mitte

SHADOW -

Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 31 - IQ 31 GrobestraBe 5, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden |
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 | 17:05
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
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
| 16:41 117:38
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
1 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 |
301 07:59 |
| 16:57 |
31| 07:57 |
| 16:59 |
259 | 277
|

| Méarz | April

|07:.02 | 08:51
117:52 | 19:47

| 07:00 | 06:49
117:54 | 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
106:51 | 06:40
11801 |19:55 8
| 96:49 | 06:38

| 18:03 | 19:57 12
| 06:47 | 06:35
11805  |1%:58 16
106:44 | 06:33
118:07  |20:00 18
| 06:42 | 06:31
118:09  |20:02 19
| 06:40 | 06:29

| 18:10 | 20:04 21
106:38 | 06:26
11812 |2m:05 21
| 06:35 | 06:24

| 18:14 | 20:07 20
| 06:33 | 06:22
|1816  |20:09 20
| 06:31 | 06:20

| 18:17 | 20:10 18
| 06:28 | 06:18
11819  |2m12 17
| 06:26 | 06:15

| 18:21 | 20:14 15
| 06:24 | 06:13
11823 2016 11
106:21 | 06:11
118:24 | 20:17 6
106:19 | 06:09
11826 | 20:19

| 06:17 | 06:07
118:28 | 20:21
106:15 | 06:05
118:29 | 20:22
106:12 | 06:03

| 18:31 | 20:24

| 06:10 | 06:01

| 18:33 | 20:26

| 06:08 | 05:59

| 18:35 | 20:27

| 06:05 | 05:57

| 18:36 | 20:29

| 06:03 | 05:54

| 18:38 | 20:31

| 06:01 | 05:52

| 18:40 | 20:32

| 06:58 | 05:50
119:41 | 20:34
106:56 | 05:49

| 19:43 | 20:36

| 06:54 |

119:45 |

| 367 | 416

| | 222

| O
| 2
| 0
| 2
| 0
| 2
| O
| 2
| 0
| 2
07:03 (WEA N20) | 05:
07:11 (WEA N20) | 20:
07:00 (WEA N20) | 05:
07:12 (WEA N20) | 20:
06:58 (WEA N20) | 05:
07:14 (WEA N20) | 20:
06:57 (WEA N20) | 05:
07:15 (WEA N20) | 20:51
06:56 (WEA N20) | 05:
07:15 (WEA N20) | 20:
06:55 (WEA N20) | 05:
07:16 (WEA N20) | 20:
06:54 (WEA N20) | 05:
07:15 (WEA N20) | 20:
06:54 (WEA N20) | 05:
07:14 (WEA N20) | 20:
06:54 (WEA N20) | 05:
07:14 (WEA N20) | 20:
06:55 (WEA N20) | 05:
07:13 (WEA N20) | 21:
06:55 ( ) | 05:
07:12 (WEA N20) | 21:02
06:56 (WEA N20) | 05:19
07:11 (WEA N20) | 21:03
06:57 (WEA N20) | 05:18
07:08 (WEA N20) | 21:05
06:59 (WEA N20) | 05:16
07:05 (WEA N20) | 21:06
| 05:15
| 21:08
| 05:13
| 21:09

5:08
1:15

5:03
1:21

a
=
[

1:22

24

05:30 (WEA BO46)
1:23 3 05:33 (WEA BO46)
5:00
1:24
5:00
1:26
4:59
1:27

06:00 (WEA 10/B047)
06:11 (WEA 10/B047)
06:07 (WEA 10/8047)
06:10 (WEA 10/B047)
06:06 (WEA 10/B047)
06:10 (WEA 10/B047)
06:05 (WEA 10/B047)
06:09 (WEA 10/B047)

05:34 (WEA BO46
05:35 (WEA BO46
05:33 (WEA BO46
05:35 (WEA BO46
05:32 (WEA BO46
05:34 (WEA BO46
05:31 (WEA BO46
05:34 (WEA BO46
05:31 (WEA BO46
05:34 (WEA BO46

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

Tag im Monat

Scnnenaufgang  (SS:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

WEA Borne-Mitte GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 31 - IO 31 GrobestraBe 5, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September |0 | |
1| 04:58 | 05:35 | 06:25 06:54 (WEA N20) | 07:14 | 07:07 | 07:58
| 21:37 | 21:06 [20:03 20 07:14 (WEA N20) | 18:54 | 16:48 | 16:07
2 | 04:59 | 05:36 | 06:26 06:54 (WEA N20) | 07:15 | 07:09 | 08:00
| 21:37 | 21:04 | 20:01 19 07:13 (WEA N20) | 18:52 | 16:46 | 16:07
3 | 05:00 | 05:38 | 06:28 06:55 (WEA N20) | 07:17 | 07:11 | 08:01
| 21:37 | 21:02 | 19:59 18 07:13 (WEA N20) | 18:49 | 16:44 | 16:06
4] 05:00 | 05:39 | 06:29 06:55 (WEA N20) | 07:19 | 07:13 | 08:03
| 21:36 | 21:00 119:57 16 07:11 (WEA N20) | 18:47 | 16:42 | 16:05
5| 05:01 | 05:41 | 06:31 06:57 (WEA N20) | 07:20 | 07:15 | 08:04
| 21:36 | 20:59 19:54 13 07:10 (WEA N20) | 18:45 | 1641 | 16:05
6 105:02 | 05:42 | 06:33 06:58 (WEA N20) | 07:22 | 07:16 | 08:05
| 21:35 | 20:57 119:52 8 07:06 (WEAN20) | 1842  |16:39 | 16:05
7| 05:03 | 05:44 | 06:34 | 07:24 | 07:18 | 08:06
| 21:35 | 20:55 | 19:50 1840 | 16:37 | 16:04
8 | 05:04 | 05:46 06:14 (WEA 10/B0O47) | 06:36 | 07:25 | 07:20 | 08:08
| 21:34 | 20:53 5 06:19 (WEA 10/B047) | 19:47 | 18:38 | 16:35 | 16:04
9| 05:05 | 05:47 06:15 (WEA 10/5047) | 06:38 |07:27 | 07:22 | 08:09
| 21:33 | 20:51 4 06:19 (WEA 10/B047) | 19:45 1836 | 16:34 | 16:03
10 | 05:06 | 05:49 06:17 (WEA 10/B047) | 06:39 |07:29 | 07:24 | 08:10
| 21:33 | 20:5 3 06:20 (WEA 10/B047) | 19:43 [18:33  [16:32 | 16:03
11 | 05:07 05:39 (WEA BO46) | 05:50 06:18 (WEA 10/B047) | 06:41 107:30 | 07:25 | 08:11
|21:32 1 05:40 (WEA BO46) | 20:48 1 06:19 (WEA 10/B047) | 19:41 118:31  |16:31 | 16:03
12 | 05:08 05:38 (WEA BO46) | 05:52 | 06:42 [07:32 | 07:27 | 0812
|21:31 3 05:41 (WEA BO46) | 20:46 | 19:38 1829  |16:29 | 16:03
13 | 05:09 05:39 (WEA BO46) | 05:54 | 06:44 |07:3¢ | 07:29 | 08:13
| 21:30 3 05:42 (WEA BO46) | 20:44 | 19:36 |18:27  |16:27 | 16:03
141 05:10 05:40 (WEA BO46) | 05:55 | 06:46 | 07:36 | 07:31 | 08:14
|21:29 3 05:43 (WEA BO46) | 20:42 | 19:34 |18:25 | 16:26 | 16:03
15 | 05:11 05:42 (WEA BO46) | 05:57 | 06:47 | 07:37 | 07:32 | 08:15
2128 2 05:44 (WEA BO46) | 20:40 | 19:31 1822|1625 | 16:03
16 | 05:13 05:43 (WEA BO46) | 05:58 | 06:49 |07:39 | 07:3¢ | 08:16
| 21:27 1 05:44 (WEA BO46) | 20:38 | 19:29 | 18:20 | 16:23 | 16:03
17 | 05:14 | 06:00 | 06:51 |07:41 | 07:36 | 08:17
| 21:26 | 20:36 | 19:27 | 18:18 | 16:22 | 16:03
18 | 05:15 | 06:02 | 06:52 |07:42 | 07:38 | 08:17
| 21:25 | 20:34 | 19:24 | 1816  |16:20 | 16:04
19 | 05:16 | 06:03 | 06:54 [07:44 | 07:39 | 08118
| 21:24 | 20:32 | 19:22 |18:14  |16:19 | 16:04
20 | 05:18 | 06:05 | 06:55 |07:46 | 07:41 | 08:19
| 21:23 | 20:30 | 19:20 |18:12  |16:18 | 16:04
211 05:19 | 06:07 | 06:57 | 07:48 | 07:43 | 08:19
| 21:22 | 20:27 | 19:17 118:10  |16:17 | 16:05
22 | 05:20 | 06:08 | 06:59 | 07:50 | 07:44 | 08:20
| 21:20 | 20:25 | 19:15 [18:07  |16:16 | 16:05
23 | 05:22 | 06:10 | 07:00 | 07:51 | 07:46 | 08:20
| 21:19 | 20:23 | 19:13 118:05  |16:15 | 16:06
24 | 05:23 | 06:11 07:03 (WEA N20) | 07:02 |07:53 | 07:48 | 08:21
| 21:18 | 20:21 7 07:10 (WEA N20) | 19:10 | 18:03 | 16:13 | 16:06
25 | 05:24 | 06:13 07:00 (WEA N20) | 07:04 | 06:55 | 07:49 | 0821
| 21:16 | 20:19 12 07:12 (WEA N20) | 19:08 | 17:01 | 16:12 | 16:07
26 | 05:26 | 06:15 06:58 (WEA N20) | 07:05 | 06:57 | 07:51 | 08:22
| 21:15 |20:17 15 07:13 (WEA N20) | 19:06 [16:59  |16:11 | 16:07
27 | 05:27 | 06:16 06:57 (WEA N20) | 07:07 |06:58 | 0752 | 08:22
| 21:13 | 20:15 17 07:14 (WEA N20) | 19:03 | 16:57 | 16:11 | 16:08
28 | 05:29 | 06:18 06:55 (WEA N20) | 07:09 | 07:00 | 07:54 | 08:22
| 21:12 |20:12 19 07:14 (WEA N20) | 19:01 |16:55 | 16:10 | 16:09
29 | 05:30 | 06:20 06:55 (WEA N20) | 07:10 [07:02 | 07:55 | 08:22
| 21:10 |20:10 20 07:15 {WEA N20) | 18:59 |16:53 | 16:09 | 16:10
30 | 05:32 | 06:21 06:55 (WEA N20) | 07:12 | 07:04 | 07:57 | 08:22
| 21:00 2008 20 07:15 (WEA N20) | 18:56 |16:52 | 16:08 | 16:11
31| 05:33 | 06:23 06:54 (WEA N20) | | 07:06 | | 08:22
| 21:07 20006 21 07:15 (WEA N20) | 116:50 | | 16:12
Sonnenscheinstunden | 502 | 454 381 | 331 | 286 | 294

astr.max.mégl.Beschattung | 13 | 144 | 94 | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Scnnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Sonnenuntergang (55:MM) Minuten mit Schatten Zeitpunkt (55:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 05.03.2021 08:57 / 62 wi ndPRO ‘
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Projekt:

WEA Borne-Mitte

SHADOW -

Kalender

Lizenzierter Anwender:

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

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 32 - 10 32 StraBe des Friedens 1, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden
astr.max. mdgl.Beschattung |

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

Tag im Monat

|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
400822 |07:51
| 16:16 | 17:06
5108:22 | 07:49
| 16:17 | 17:08
6108:21 | 07:47
| 16:19 | 17:10
7 | 08:21 | 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
12 108:18 | 07:37
|16:27  |17:21
13| 08:18 | 07:35
|16:28 | 17:23
141 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
190812 | 07:23
|16:38 | 17:34
20 | 08: 11 | 07:21
| 16: | 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: | 17:43
25 | 08: 05 | 07:11
| 16: | 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 |
| 259 | 277
|

Scnnenaufgang  (SS:MM)
Sonnenuntergang (55:MM)

| Mérz | April

| 07:02 | 06:51

| 17:52 | 19:47 19
| 07:00 | 06:49

| 17:54 |19:48 20
| 06:58 | 06:47

| 17:56 | 19550 22
| 06:56 | 06:45

| 17:58 |19:52 22
| 06:53 | 06:42

| 18:00 |19:53 22
| 06:51 | 06:40

| 18:01 |19:55 22
| 06:49 | 06:38

| 18:03 |19:57 22
| 06:47 | 06:35

| 18:05 | 19:58 20
| 06:44 | 06:33

| 18:07 | 20:00 19
| 06:42 | 06:31

| 18:09 | 20:02 17
| 06:40 | 06:29

| 18:10 |20:04 13
| 06:38 | 06:26

| 18:12 | 20:05 7
| 06:35 | 06:24

| 18:14 | 20:07

| 06:33 | 06:22

| 18:16 | 20:09

| 06:31 | 06:20

| 18:17 | 20:10

| 06:28 | 06:18

| 18:19 | 20:12

| 06:26 | 06:15

| 18:21 | 20:14

| 06:24 | 06:13

| 18:23 | 20:16

| 06:21 | 06:11

| 18:24 | 20:17

| 06:19 | 06:09

| 18:26 | 20:19

| 06:17 | 06:07

| 18:28 | 20:21

| 06:15 | 06:05

| 18:29 | 20:22

| 06:12 | 06:03

| 18:31 | 20:24

| 06:10 | 06:01

| 18:33 | 20:26 2
| 06:08 | 05:59

| 18:35 | 20:27 4
| 06:05 | 05:56

| 18:36 | 20:29 6
| 06:03 | 05:54

| 18:38 | 20:31 7
| 06:01 | 05:52

| 18:40 | 20:32 6
| 06:58 07:24 (WEA N20) | 05:50

| 19:41 5 07:29 (WEA N20) | 20:34

| 06:56 07:20 (WEA N20) | 05:49
[19:43 13 07:33 (WEAN20) | 20:36

| 06:54 07:17 (WEA N20) |

|19:45 16  07:33 {WEAN20) |

| 367 | 416

|

Minuten mit Schatten

| 250

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| Mai

07:16 (WEA N20) | 05:47
07:35 (WEA N20) | 20:38
07:15 (WEA N20) | 05:45
07:35 (WEA N20) | 20:39
07:13 (WEA N20) | 05:43
07:35 (WEA N20) | 20:41
07:13 (WEA N20) | 05:41
07:35 (WEA N20) | 20:43
07:13 (WEA N20) | 05:39
07:35 (WEA N20) | 20:44
07:13 (WEA N20) | 05:37
07:35 (WEA N20) | 20:46
07:12 (WEA N20) | 05:35
07:34 (WEA N20) | 20147
07:13 (WEA N20) | 05:34
07:33 (WEA N20) | 20:49
07:13 (WEA N20) | 05:32
07:32 (WEA N20) | 20:51
07:14 (WEA N20) | 05:30
07:31 (WEA N20) | 20:52
07:16 (WEA N20) | 05:28
07:29 (WEA N20) | 20:54
07:18 (WEA N20) | 05:27
07:25 (WEA N20) | 20:56

| 05:25

| 20:57

| 05:24

| 20:59

| 05:22

06:24 (WEA 10/B047) | 05:10
06:26 (WEA 10/B047) | 21:13
06:22 (WEA 10/B047) | 05:08
06:26 (WEA 10/B047) | 21:15
06:20 (WEA 10/B047) | 05:07
06:26 (WEA 10/B047) | 21:16
06:18 (WEA 10/8047) | 05:06
06:25 (WEA 10/B047) | 21:17
06:18 (WEA 10/B047) | 05:05
06:24 (WEA 10/B047) | 21:19
| 05:04
| 21:20
| 05:02
| 21:21
| 05:02
| 21:22
| 485
|

30

B
@
<o

&R
1w R
S R=R-1R¥]

1:31
4.55

AL
Lo Lot
GADARD

4:54
1:34

B
o
kS

1:35
4:54

=
[
@

4:54
1:36

NONONONONONORNONONONONONO NGO

BARA
L tn Ll
R AR g

=

4:54

05:42 (WEA BO46) | 04:54
05:44 (WEA BO46) | 21:37
05:40 (WEA BO46) | 04:54
05:43 (WEA B046) | 21:38
05:39 (WEA BO46) | 04:54
05:43 (WEA B046) | 21:38
05:38 (WEA BOA6) | 04:55
05:43 (WEA BO46) | 21:38
05:37 (WEA BO46) | 04:55
05:43 (WEA BO46) | 21:38
05:37 (WEA B046) | 04:55
05:43 (WEA BO46) | 21:38
05:38 (WEA BO046) | 04:56
05:42 (WEA BO46) | 21:38

| 04:56

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

os032021 0857763 WINAPRO ‘
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Lizenzierter Anwender:

Projekt:
WEA Borne-Mitte
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 32 - 10 32 StraBe des Friedens 1, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

GL Garrad Hassan Deutschland GmbH

| Juli | August | September |0 | |
1] 04:58 | 05:35 1 06:25 07:15 (WEA N20) | 07:14 | 07:07 | 07:58
| 21:37 | 21:06 | 20:03 13 07:28 (WEA N20) | 18:54 | 16:48 | 16:07
2 | 04:59 | 05:36 | 06:26 07:12 (WEA N20) | 07:15 | 07:09 | 08:00
| 21:37 | 21:04 | 20:01 17 07:29 (WEA N20) | 18:52 | 16:46 | 16:07
3 | 05:00 | 05:38 1 06:28 07:11 (WEA N20) | 07:17 | 07:11 | 08:01
| 21:37 | 21:02 | 19:59 19 07:30 (WEA N20) | 18:49 | 16:44 | 16:06
4| 05:00 | 05:39 | 06:29 07:10 (WEA N20) | 07:19 | 07:13 | 08:03
| 21:36 | 21:00 119:57 20 07:30 (WEA N20) | 18:47 | 16:42 | 16:05
5| 05:01 | 05:41 1 06:31 07:09 (WEA N20) | 07:20 | 07:15 | 08:04
| 21:36 | 20:59 119:54 22 07:31 (WEA N20) | 18:45 | 16:41 | 16:05
6 105:02 | 05:42 | 06:33 07:08 (WEA N20) | 07:22 | 07:16 | 08:05
| 21:35 | 20:57 11952 22 07:30 (WEAN20) | 1842  |16:39 | 16:05
7| 05:03 | 05:44 | 06:34 07:08 (WEA N20) | 07:24 | 07:18 | 08:06
| 21:35 | 20:55 |19:50 22 07:30 (WEA N20) | 18:40 | 16:37 | 16:04
8 | 05:04 | 05:46 | 06:36 07:08 (WEA N20) | 07:25 | 07:20 | 08:08
| 21:34 | 20:53 | 19:47 22 07:30 (WEA N20) | 18:38 | 16:35 | 16:04
9| 05:05 | 05:47 | 06:38 07:08 (WEA N20) | 07:27 | 07:22 | 08:09
| 21:33 | 20:51 | 19:45 21 07:29 (WEA N20) | 18:36 | 16:34 | 16:03
10 | 05:06 | 05:49 1 06:39 07:08 (WEA N20) | 07:29 | 07:24 | 08:10
| 21:33 | 20:50 119:43 21 07:20 (WEAN20) | 18:33 | 16:37 | 16:03
11 | 05:07 | 05:50 | 06:41 07:08 (WEA N20) | 07:30 | 07:25 | 08:11
| 21:32 | 20:48 11%41 19 07:27 (WEANZ0) | 1831  |16:31 | 16:03
12 | 05:08 | 05:52 | 06:42 07:09 (WEA N20) | 07:32 | 07:27 | 08:12
| 21:31 | 20:46 119:38 17 07:26 (WEANZ20) | 1829  |16:29 | 16:03
13 | 05:09 | 05:54 | 06:44 07:10 (WEA N20) | 07:3¢ | 07:29 | 08:13
| 21:30 | 20:44 119:36 13 07:23 (WEA N20) | 18:27 | 16:27 | 16:03
141 05:10 | 05:55 06:28 (WEA 10/BO47) | 06:46 07:13 (WEA N20) | 07:36 | 07:31 | 08:14
| 21:29 |20:42 3 06:31 (WEA 10/B047) | 19:34 7 07:20 (WEA N20) | 18:25 | 16:26 | 16:03
15 | 05:11 | 05:57 06:25 (WEA 10/B047) | 06:47 | 07:37 | 07:32 | 08:15
| 21:28 | 20:40 7 06:32 (WEA 10/BO47} | 19:31 | 18:22 | 16:25 | 16:03
16 | 05:12 | 05:58 06:26 (WEA 10/BO47) | 06:49 | 07:39 | 07:34 | 08:16
| 21:27 | 20:38 7 06:33 (WEA 10/BO47) | 19:29 | 18:20 | 16:23 | 16:03
17 | 05:14 05:48 (WEA BO46) | 06:00 06:27 (WEA 10/BO47) | 06:51 |07:41  |07:36 | 08:17
| 21:26 05:51 (WEA BO46) | 20:36 6 06:33 (WEA 10/BO47) | 19:27 | 18:18 | 16:22 | 16:03
18 | 05:15 05:47 (WEA BO46) | 06:02 06:29 (WEA 10/BO47) | 06:52 |07:42 | 07:38 | 08:17
| 21:25 05:52 (WEA BO46) | 20:34 4 06:33 (WEA 10/B047) | 19:24 | 18:16 | 16:20 | 16:03
19 | 05:16 05:46 (WEA BO46) | 06:03 06:31 (WEA 10/B047) | 06:54 | 07:44 | 07:39 | 08:18
| 21:24 05:53 (WEA BO46) | 20:32 1 06:32 {(WEA 10/B047} | 19:22 | 18:14 | 16:19 | 16:04
20 | 05:18 05:47 (WEA BO46) | 06:05 | 06:55 |07:46 | 07:41 | 08:19
| 21:23 05:53 (WEA BO46) | 20:30 | 19:20 |18:12  |16:18 | 16:04
211 05:19 05:49 (WEA BO46) | 06:07 | 06:57 | 07:48 | 07:43 | 08:19
| 21:22 05:54 (WEA BO46) | 20:27 1 19:17 118:10  |16:17 | 16:05
22 | 05:20 05:50 (WEA BO46) | 06:08 | 0&:59 | 07:50 | 07:44 | 08:20
| 21:20 05:54 (WEA BO46) | 20:25 ] 19:15 [18:07  |16:16 | 16:05
23 | 05:22 05:51 (WEA BO46) | 06:10 | 07:00 | 07:51 | 07:46 | 08:20
| 21:19 05:52 (WEA BO46) | 20:23 | 19:13 | 18:05 | 16:14 | 16:06
24 | 05:23 05:53 (WEA BO46) | 06:11 | 07:02 |07:53 | 07:48 | 08:21
| 21:18 05:54 (WEA BO46) | 20:21 | 19:10 | 18:03 | 16:13 | 16:06
25 | 05:24 | 06:13 | 07:04 | 06:55 | 07:49 | 08:21
| 21:16 | 20:19 | 19:08 | 17:01 | 16:12 | 16:07
26 | 05:26 | 06:15 | 07:05 | 06:57 | 07:51 | 08:22
| 21:15 | 20:17 | 19:06 [16:59  |16:11 | 16:07
27 | 05:27 | 06:16 | 07:07 | 06:58 | 07:52 | 08:22
| 21:13 | 20:15 | 19:03 | 16:57 | 16:11 | 16:08
28 | 05:29 | 06:18 | 07:09 | 07:00 | 07:54 | 08:22
| 21:12 | 20:12 | 19:01 |16:55 | 16:10 | 16:09
29| 05:30 | 06:20 | 07:10 | 07:02 | 07:55 | 08:22
| 21:10 | 20:10 | 18:59 |16:53 | 16:09 | 16:10
30 | 05:32 | 06:21 | 07:12 | 07:04 | 07:57 | 08:22
| 21:09 | 20:08 | 18:56 | 16:52 | 16:08 | 16:11
31| 05:33 | 06:23 07:17 (WEA N20} | | 07:06 | | 08:22
| 21:07 2006 8 07:25 (WEA N20) | 116:50 | | 16:12
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 286 | 294

astr.max. mdgl.Beschattung | 33 | 36 ] 255 | | |

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

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

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

Scnnenaufgang  (SS:MM)
Sonnenuntergang (55:MM)

Tag im Monat
Minuten mit Schatten

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

os032021 0857764 WINAPRO ‘
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Projekt:

WEA Borne-Mitte

SHADOW -

Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 33 - 10 33 Ernst-Thélmann-StraBe 12, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden | 259
astr.max.migl.Beschattung |

|Januar  |Februar |M&rz
1]08:22
| 16:13
210822
| 16:14
3] 08:22
| 16:15
4] 08:22
| 16:16
5| 08:22
| 16:17
6] 08:21
| 16:19
710821
| 16:20
8] 08:21
| 16:21
9| 08:20
| 16:23
10 | 08:20
| 16:24
110819
| 16:25
12]08:18
| 18:27
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 0811
| 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
| 16:54
29 | 08:00
| 16:55
30| 07:59
| 16:57
31|0757
| 16:

06:37 (WEA N20)
11 06:48 (WEA N20)
06:34 (WEA N20)
15 06:49 (WEA N20)
06:32 (WEA N20)
19 06:51 (WEA N20)
06:31 (WEA N20)
21 06:52 (WEA N20)
06:31 (WEA N20)
21 06:52 (WEA N20)
06:29 (WEA N20)
23 06:52 (WEA N20)
07:29 (WEA N20)
23 07:52 (WEA N20)
07:29 (WEA N20)
23 07:52 (WEA N20)
07:28 (WEA N20)
22 07:50 (WEA N20)

178

147 21

20

03
124
01
:26
:59
27
156
29
154
31
152
32
150
34
149
36

416

115

| Mai

07:29 (WEA N20} | 05:47
07:50 (WEA N20) | 20:38
07:29 (WEA N20} | 05:45
07:49 (WEA N20) | 20:39
07:30 (WEA N20) | 05:43
07:47 (WEA N20) | 20:41
07:31 (WEA N20} | 05:41
07:45 (WEA N20) | 20:43
07:33 (WEA N20} | 05:39
07:43 (WEA N20} | 20:44

| 05:37

06:41 (WEA 10/B047) | 05:21
06:44 (WEA 10/B047) | 21:02
06:39 (WEA 10/B0O47) | 05:19
06:44 (WEA 10/BO47) | 21:03
06:36 (WEA 10/B047) | 05:18
06:43 (WEA 10/BO47) | 21:05
06:34 (WEA 10/B0O47) | 05:16
06:43 (WEA 10/B047) | 21:06
06:35 (WEA 10/B047) | 05:15
06:42 (WEA 10/BO47) | 21:08
06:37 (WEA 10/B047) | 05:13
06:39 (WEA 10/B047) | 21:08
| 05:12
| 21:11
| 05:11
| 21:12
| 05:10
| 21:13
| 05:08
| 21:15
| 05:07
| 21:16
| 05:06

| Juni
| 05:01
| 21:23
| 05:00
| 21:24
| 05:00
| 21:26
| 04:59
| 2127
| 04:58
| 21:28
| 04:58
| 21:29
| 0457
| 21:29
| 04:56
| 24:30
| 04:56
| 2431
| 04:55
| 21‘32
05:54 (WEA BO46) | 04:5
1 05:55 (WEA BO46) | 21:3
05:53 (WEA BO46) | 04:5°
3 0556 (WEA BOA46) | 213
05:51 (WEA BO46) | 04:5
5 05:56 (WEA BO46) | 21:3
05:50 (WEA BO46) |04:54
6 05:56 (WEA BO46) | 21:35
0548 (WEA BOA6) | 04:54
8  05:56 (WEA BO46) | 21:35
05:49 (WEA BO46) | 04:54
6  05:55 (WEA BO46) |21‘35

05:49 (WEA BOA6) | 04:5
5 05:54 (WEABO46) | 2L:3

34

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

Tag im Monat

Scnnenaufgang  (SS:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

Zeitpunkt (55:MM) Schattenende

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

05:35 (WEA_N21)
05:37 (WEA_N21}
05:34 (WEA_N21}
05:38 (WEA_N21)
05:35 (WEA_N21)
05:39 (WEA_N21}
05:35 (WEA_N21)
05:39 (WEA_N21)
05:36 (WEA_N21)
05:38 (WEA_N21)

05032021 0857765 WINAPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com

Schattenwurfberechnung

Seite 107/122



Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 33 - IO 33 Ernst-Thalmann-StraBe 12, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|3uli
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
| 21135
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 | 05:0%
| 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 2
27 | 05:27
[2:13 6
28 | 05:2%
2112 7
29 ] 05:30
j21:10 7
30 | 05:32
|2:09 6
31 ] 05:33
|21:07 4
|

Sonnenscheinstunden | 502
astr.max.mégl.Beschattung | 32

| August

| 05:35
2106 3
| 05:36
| 21:04

06:01 (WEA BO46) | 06:15
06:03 (WEA BO46) | 20:17 S
06:00 (WEA BO46) | 06:16
06:06 (WEA BO46) | 20:15 2
05:59 (WEA BO46) | 06:18
06:06 (WEA BO46) | 20:12
05:59 (WEA BO46) | 06:20
06:06 (WEA BO46) | 20:10
06:01 (WEA BO46) | 06:21
06:07 (WEA BO46) | 20:08
06:02 (WEA BO46) | 06:23
06:06 (WEA BO46) | 20:06
| 454
| 35

| September

06:04 (WEA BO46) | 06:25
06:07 (WEA BO46} | 20:03
] 06:26
| 20:01

06:41 (WEA 10/BO47) | 06:59
06:44 (WEA 10/B047) | 19:15
06:3¢ (WEA 10/B047) | 07:00
06:46 (WEA 10/B047) | 19:13
06:38 (WEA 10/B047) | 07:02
06:46 (WEA 10/B047) | 19:10
06:40 (WEA 10/B047) | 07:04
06:47 (WEA 10/B047) | 19:08
06:41 (WEA 10/B047) | 07:05
06:46 (WEA 10/B047) | 19:06
06:43 (WEA 10/B047) | 07:07
06:45 (WEA 10/B047) | 19:03
| 07:09
| 19:01
| 07:10
| 18:50
| 07:12
| 18:56

|
|
| 381
|

14
17
19
21
22
23
23
22
22
20
19
16

12

265

| 18:42
07:29 (WEA N20) | 07:24
07:38 (WEA N20) | 18:40
07:26 (WEA N20) | 07:25
07:40 (WEA N20) | 18:38
07:24 (WEA N20) | 07:27
07:41 (WEA N20) | 18:36
07:23 (WEA N20) | 07:29
07:42 (WEA N20) | 18:33
07:21 (WEA N20) | 07:30
07:42 (WEA N20) | 18:31
07:21 (WEA N20) | 07:32
07:43 (WEA N20) | 18:29
07:19 (WEA N20) | 07:34
07:42 (WEA N20) | 18:27
07:19 (WEA N20) | 07:36
07:42 (WEA N20) | 18:25
07:20 (WEA N20) | 07:37
07:42 (WEA N20) | 18:22
07:19 (WEA N20) | 07:39
07:41 (WEA N20) | 18:20
07:20 (WEA N20) | 07:41
07:40 (WEA N20) | 18:18
07:19 (WEA N20) | 07:42
07:38 (WEA N20) | 18:16
07:21 (WEA N20) | 07:44
07:37 (WEA N20) | 18:14
07:23 (WEA N20) | 07:46
07:35 (WEA N20) | 18:12
07:25 (WEA N20) | 07:48
07:31 (WEA N20) | 18:10

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

Tag im Monat Scnnenaufgang

(55:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 34 - 10 34 Wohnbaufldche Bierer StraBBe, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mé&rz
1]08:22
| 16:13
2]08:22
| 16:14
3] 08:22
| 16:15
410822
| 16:16
5 | 08:22
| 16:17
6] 0821
| 16:19
7] 0821
| 16:20
8] 08:21
| 16:21
9108:20
| 16:23
10| 08:20
| 16:24
110819
|16:25
120818
| 16:27
13| 0B:18
| 16:28
14| 08:17
| 16:30
15| 08:16
| 16:31
16 08:15
| 16:33
171 08:14
| 16:35
18] 08:13
| 16:36
19]08:12
| 16:38
20| 0811
| 16:40
21| 08:10
| 16:41
22| 08:09
| 16:43 1
23| 08:08
| 16:45 17
24 | 08.07
| 16:46 19
251 08:05
| 16:48 2
26| 08:04
| 16:50 23
27| 08:03
| 16:52 25
28| 08:01
| 16:53 25
29| 08:00
| 16:55 27
30| 07:59
| 16:57 27
31|07 57
| 16 25
Sonnenscheinstunden | 259
astr.max.maogl.Beschattung | 221

06:41 (WEA N20)
06:52 (WEA N20)
06:38 (WEA N20)
06:55 (WEA N20)
06:36 (WEA N20)
06:55 (WEA N20)
06:35 (WEA N20)
06:57 (WEA N20)
06:34 (WEA N20)
06:57 (WEA N20)
06:33 (WEA N20)
06:58 (WEA N20)
06:32 (WEA N20)
06:57 (WEA N20)
07:31 (WEA N20)
07:58 (WEA N20)
07:31 (WEA N20)
07:58 (WEA N20)
07:31 (WEA N20)
07:56 (WEA N20)
416

25

23

22

20

221

| Mai

07:31 (WEA N20} | 05:47
07:56 (WEAN20) | 20:37 14
07:32 (WEA N20) | 05:45
07:55 (WEA N20) | 20:3 14
07:31 (WEA N20) | 05:43
07:53 (WEAN20) | 20:41 13
07:32 (WEA N20} | 05:41
07:52 (WEAN20) | 20:42 12
07:34 (WEA N20} | 05:39
07:50 (WEA N20) | 20:44 11
07:36 (WEA N20} | 05:37
07:48 (WEA N20} | 20:46 ]
| 05:35
| 20:47 2

06:34 (WEA 10/8047) 5 16
06:37 (WEA 10/B047) | 21:06 11
06:32 (WEA 10/B047) | 05:15
06:38 (WEA 10/BO47) | 21:08 14
06:30 (WEA 10/B047) | 05:13
06:38 (WEA 10/8047) | 21:08 16
06:28 (WEA 10/BO47) | 05:12
06:38 (WEA 10/BO47) | 21:11 18
06:27 (WEA 10/B047) | 05:11
06:38 (WEA 10/8047) | 21:12 20
06:28 (WEA 10/B047) | 05:10
06:37 (WEA 10/BO47) | 21:13 21
06:29 (WEA 10/BQ47) | 05:08
06:35 (WEA 10/B047) | 21:15 22
06:28 (WEA N10) | 05:07
06:31 (WEA NI0) | 21:16 22
06:25 (WEA N10} | 05:06
06:34 (WEANIO) | 21:17 21
06:23 (WEA N10} | 05:05
06:35 (WEANIO) | 21:19 19
06:23 (WEA N10) | 05:04
06:36 (WEAN10) | 21:20 17
06:23 (WEA N10} | 05:03
06:36 WEANIO) | 21:21 13
| 05:02
|22 10
| 485
| 313

| Juni

06:22 (WEA N10) | 05:01
06:36 (WEA N10) | 21:23
06:22 (WEA N10) | 05:00
06:36 (WEAN1D) | 21:24
06:22 (WEA N10) | 05:00
06:35 (WEA N10) | 21:26
06:23 (WEANLD) | 04:59
06:35 (WEA N10) | 21:27
06:23 (WEA N1D) | 04:58
06:34 (WEA N1D) | 21:28
06:24 (WEA N1D) | 04:58
06:32 (WEA N1D) | 21:29
06:27 (WEA N10) | 04:57
06:29 (WEANLD) | 21:29

1:30
4:56
1:31
4:55
1:32
4.55
1:33
4:55
1:33
4:54
1:34
4:54
1:35
4:54
135
4:54
1:36
05:50 (WEA N09) | 04:54
05:56 (WEA N09) | 21:36
05:49 (WEA N09) | 04:54
05:58 (WEA NQ9) | 21:37
05:48 (WEA N09) | 04:54
05:59 (WEA N09) | 21:37
05:42 (WEA BO46) | 04:54
06:00 (WEA N0O9) | 21:37
05:40 (WEA BO46) | 04:54
05:59 (WEA NQO9) | 21:38
05:39 (WEA BO46) | 04:54
06:00 (WEA NO9) | 21:38
05:38 (WEA BO46) | 04:54
06:00 (WEA NO9) | 21:38
05:37 (WEA BOM6) | 04:55
06:00 (WEA NO9) | 21:38
05:36 (WEA BO46) | 04:55
06:00 (WEA NO9) | 21:38
05:35 (WEA BO46) | 04:56
06:00 (WEA NG9) | 21:38
05:36 (WEA BO46) | 04:56
06:00 (WEA N09) | 21:38
05:36 (WEA BO46) | 04:56
06:00 (WEAN09) | 21:38
05:37 (WEA BO46) | 04:57
05:59 {WEA NO9) | 21:38
05:38 (WEA BO46) | 04:58
05:58 (WEA NO9) | 21:38

05:40 (WEA BO46) |

05:59 (WEA N09) |
| 499

|

NN INENENERENENEY

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

Tag im Monat Scnnenaufgang  (SS:MM)

Sonnenuntergang (55:MM)

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

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

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

5

05:52 (WEA NO9)
05:57 (WEA NO9)
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 34 - I0 34 Wohnbaufldche Bierer Stra3e, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|3uli
1] 04:58
| 21:37

04:59
1:37

1:30 12
1:29 15
1:28 19

21:27 20

2126 22
|21:25 23
|21:24 2
121:23 20
|21:22 18
|21:20 17
|21:19 15
J21:18 12

| 21:16 10

30 | 05:32
| 21:09

31| 05:33

| 21:07
Sonnenscheinstunden | 502

astr.max.mégl.Beschattung | 247

0:55
5:46

0:51

| 20:50
06:00 (WEA NOJ) | 05:50
06:04 (WEA NO9) | 20:48
05:59 (WEA NOS) | 05:52
06:05 (WEA NO9) | 20:46

05:47 (WEA BO46) | 05:54
06:06 (WEA NOS) | 20:44

05:46 (WEA BO46) | 05:55
06:07 (WEA NOS) | 20:42

05:45 (WEA BO46) | 05:57
06:08 (WEA NOS) | 20:40

05:45 (WEA BO46) | 05:58
06:00 (WEA NO9) | 20:38

05:45 (WEA BO46) | 06:00
06:10 (WEA NOS) | 20:36

05:45 (WEA BO46) | 06:02
06:10 (WEA NOS) | 20:34

05:46 (WEA BO46) | 06:03
06:10 (WEA NOS) | 20:32

05:47 (WEA BO46) | 06:05
06:10 (WEA NOS) | 20:30

05:49 (WEA BO46) | 06:07
06:10 {WEA NQ9) | 20:27

05:50 (WEA BO46) | 06:08
06:10 (WEA NOS) | 20:25

05:51 (WEA BO46) | 06:10
06:10 (WEA N09) | 20:23

05:52 (WEA BO46) | 06:11
06:09 (WEA NQ9) | 20:21
05:59 (WEA NO9) | 06:13
06:00 (WEA NO9) | 20:19
06:00 (WEA NQ9) 06 15
06:08 (WEA NOS)
06:02 (WEA NO9)
06:06 (WEA NO9)

1

13

14

14

14

14

12

1

10

1

10

181

| September

06:36 (WEA N10)
06:41 (WEA N10}
06:33 (WEA N10})
06:42 (WEA N10)
06:33 (WEA N10)
06:44 (WEA N10)
06:31 (WEA N10) | 06:38
06:44 (WEA N10) | 19:45
06:31 (WEA N10} | 06:39
06:45 (WEA N10} | 19:43
06:30 (WEA N10} | 06:41
06:44 (WEA N10) | 19:41
06:31 (WEA N10) | 06:42
06:45 (WEA N10) | 19:38
06:30 (WEA N10) | 06:44
06:44 (WEA N10) | 19:36
06:31 (WEA N10) | 06:46
06:43 (WEA N10) | 19:34
06:31 (WEA N10) | 06:47
06:42 (WEA N10) | 19:31
06133 (WEA N10} | 06:49
06:41 (WEA N10) | 19:29

06:37 (WEA 10/8047) | 06:51

06:39 (WEA 10/B047) | 18:27

06:35 (WEA 10/8047) | 06:52

06:42 (WEA 10/B047) | 19:24

06:33 (WEA 10/B047) | 06:54

06:43 (WEA 10/B047} | 19:22

06:33 (WEA 10/BO47} | 06:55

06:44 (WEA 10/B047} | 19:20

06:34 (WEA 10/BO47) | 06:57

06:44 (WEA 10/B047) | 19:17

06:35 (WEA 10/B047) | 06:59

06:43 (WEA 10/B047} | 19:15

06:37 (WEA 10/B047} | 07:00

06:43 (WEA 10/8047) | 19:13

06:38 (WEA 10/8047) | 07:02

06:40 (WEA 10/B047) | 19:10

| 07:04
| 19:08
| 07:05
| 19:06
| 07:07
| 19:03

633
9:52
6:34
9:50
6:36

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 19:47
|

|

12

19
21
23
25
26
26
26
26
26
24
22

20

13

347

| Oktober | | D
| 07:14 | 07:07 | 07:58
118:54 | 16:48 | 16:07
10715  |07:00 | 08:00
| 18:52 | 1646 | 16:07
10717 0711|080l
| 18:49 | 16:44 | 16:06
| 07:19 | 07:13 | 08:03
|18:47 | 16142 | 16:05
107:20  |07:15 | 0804
|18:45 | 16140 | 16:05
07:31 (WEAN20) | 07:22 | 07:16 | OB:05
07:43 (WEAN2O) | 18:42 | 16:39 | 16:04
07:29 (WEA N2Q) | 07:24 | 07:18 | 08:06
07:45 (WEA N20) | 18:40 | 16:37 | 16:04
07:28 (WEA N20) | 07:25 | 07:20 | 08:08
07:47 (WEANZ20) | 18:38 | 1&:35 | 16:04
07:26 (WEAN20) | 07:27 | 0722 | 08:09
07:47 (WEAN20) | 18:36 | 16:34 | 16:03
07:25 (WEA N20) | 07:29 | 07:24 | 08:10
07:48 (WEAN20) | 18:33 | 16:32 | 16:03
07:23 (WEA N20) | 07:30 | 07:25 | 08:11
07:48 (WEA N20) | 18:31 | 16:31 | 16:03
07:23 (WEANZ20) | 07:32 | 0%:27 | 08:12
07:49 (WEAN20) | 18:29 | 16:20 | 16:03
07:22 (WEAN20) | 07:34 | 07:20 | 0813
07:48 (WEA N20) | 18:27 | 16:27 | 16:03
07:22 (WEA N20) | 07:36 | 07:31 | 08:14
07:48 (WEAN20) | 18:25 | 16:26 | 16:03
07:22 (WEAN2Q) | 07:37 | 07:32 | 08115
07:48 (WEAN20) | 18122 | 16:25 | 16:03
07:21 (WEAN20) | 07:30 | 07:34 | 08116
07:47 (WEAN20) | 18:20 | 16:23 | 16:03
07:22 (WEAN20) | 07:41 | 07:36 | 08:17
07:46 (WEA N20) | 18:18 | 16:22 | 16:03
07:22 {(WEAN20Y | 07:42 | 07:38 | 08:17
07:44 (WEAN20) | 18:16 | 16:20 | 16:03
07:23 (WEANZ0) | 07:44 | 0739 | 08:18
07:43 (WEAN20) | 18:14 | 16:19 | 16:04
07:24 (WEAN20Y | 07:46 | 07:41 | 08:19
07:42 (WEAN20) | 18:12 | 16:18 | 16:04
07:26 (WEA N20) | 07:48 | 07:43 | 08:19
07:39 (WEA N20) | 18:10 | 16:17 | 16:05
07:30 (WEAN20) | 07:49 | 0744 | 08:20
07:34 (WEAN20) | 18:07 | 16:16 | 16:05
107:51 | 07:46 | 08:20
|118:05 | 1614 | 16:06
|07:53 0748 |08:21
| 18:03 | 16:13 | 16:06
| 06:55 | 07:49 | 08:21
117201 |16:12 | 16:07
|06:57  |07:51 | 0822
11659 | 1611 | 16:07
| 06:58 | 07:52 | 08:22
| 16:57 | 16:10 | 16:08
107:00 | 07:54 | 08&:22
|16:55 | 16110 | 16:09
|07:02 | 0755 | 0822
116:53  [16:09 | 16:10
|07:04 | 07:57 | 08:22
| 16:51 | 16:08 | 16:11
| 07:06 | | 08:22
116:50 | | 16:12
| 331 | 266 | 244
| | |

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

Tag im Monat Scnnenaufgang

(55:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

Zeitpunkt (55:MM) Schattenende

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

os032021 0857768 WINAPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com

Schattenwurfberechnung
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Projekt:

WEA Borne-Mitte

SHADOW -

Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 35 - 10 35 Turngrund 11, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mé&rz | April | Mai | Juni
1]08:22 | 06:51 | 05:47 | 05: 05:39 (WEA_N21)
| 16:13 | 19:47 | 20:38 |21:23 13 05:52 (WEA_N21)
2]08:22 | 06:49 | 05:45 | 05:00 05:38 (WEA_N21)
| 16:14 | 19:48 | 20:39 |21 15 05:53 (WEA_N21)
30822 | 06:47 | 05:42 oe 07 (WEA BO46) | 05:01 05:36 (WEA_N21)
| 16:15 | 19:50 | 20:41 1 (WEA BO46) | 21: 26 18 05:54 (WEA N21)
4108:22 | 08:45 | 05:41 06.06 (WEA BO46) | 04:59 05:36 (WEA_N21)
| 16:16 | 19:52 | 20:43 3 0609 (WEABO46) |21:27 19 0555 (WEA_N21)
5| 08:22 | 08:42 | 05:39 06:04 (WEA BO46) | 04:58 05:35 (WEA_N21)
| 16:17 | 19:53 | 20:44 S 06:09 (WEA BO4G) | 21:28 21 05:56 (WEA_N21)
6] 08:21 | 08:40 | 05:37 06:02 (WEA BO46) | 04:58 05:36 (WEA_N21)
| 16:19 | 19:55 | 20:46 7 06:09 (WEABOAE) | 21:29 21 05:57 (WEA_N21)
710821 | 06:38 | G5 35 06:00 (WEA BOA6) | 04:57 05:35 (WEA_N21)
| 16:20 | 19:57 | 20: 8 06:08 (WEABOA6) | 21:29 22 05:57 (WEA_N21)
8 08:21 | 06:35 06:58 (WEA 10/B047) | 05: 34 :01 (WEA BO46) | 04:56 05:35 (WEA_N21)
| 16:21 | 19:58 3 07.01 (WEA 10/BO47) | 20:4¢ 7 (WEABO46) | 21:30 23 05:58 (WEA_N21)
9108:20 | 06:33 06:56 (WEA 10/B047) | 05:32 (WEA BO46) | 04:56 05:34 (WEA_N21)
| 16:23 | 20:00 6  07:.02 (WEA 10/BO47) | 20:51 4 06:06 (WEABO46) |21:31 24 05:58 (WEA_N21)
10| 08:20 | 06:31 06:54 (WEA 10/B047) | 05:30 | 04:55 05:34 (WEA_N21)
| 16:24 | 20:02 8 (07:02 (WEA 10/BQ47) | 20:52 12132 25 (5:59 (WEA N21)
1110819 | 08:29 06:52 (WEA 10/BO47) | 05: 28 | 04:55 05:35 (WEA_N21)
| 16:25 | 20:04 8  (07:00 (WEA 10/BO47) | 20:5 12133 25 06:00 (WEA_N21)
120818 | 06:26 06:53 (WEA 10/B047) | 05: 2? | 04:55 05:35 (WEA_N21)
| 18:27 | 20:05 6  06:59 (WEA 10/BO47) | 20:56 |21:33 25 06:00 (WEA_N21)
13 | 08:18 | 06:24 | 05:25 | 04:54 05:34 (WEA_N21)
| 16:28 | 20:07 | 20:57 |21:3¢ 26 06:00 (WEA_N21)
14 | 08:17 | 08:22 | 05:24 | 04:54 05:34 (WEA_N21)
| 16:30 | 20:09 | 20:58 | 21:35 26 06:00 (WEA_N21)
15| 08:16 06:55 (WEA N20) | 06:20 06:49 (WEA N10) | 05:22 | 04:54 05:34 (WEA_N21)
| 16:31 7 07:02 (WEA N20) | 20:10 2 06:51 (WEA N10) | 21:00 | 21:35 27 06:01 (WEA_N21)
16| 08:15 06:52 (WEA N20) | 06:18 06:46 (WEA N10) | 05:21 | 04:54 05:34 (WEA_N21)
| 16:33 14 07:06 (WEA N20) | 20:12 8 06:54 (WEA N10) | 21:02 12136 27 06:01 (WEA_N21)
171 08:14 06:50 (WEA N20) | 06:15 06:44 (WEA N10) | 05:19 | 04:54 05:35 (WEA_N21)
| 16:35 17 0707 (WEAN20) | 20:14 11 06:55 (WEA N10) | 21:03 12136 26 06:01 (WEA N21)
18 | 08:13 06:48 (WEA N20) | 06:13 06:43 (WEA N10) | 05:18 | 04:54 05:35 (WEA_N21)
| 16:36 20 07:08 (WEANZD) | 20:16 12 06:55 (WEA N10) | 21:05 121:37 27 06:02 (WEA N21)
19| 08:12 06:47 (WEA N20) | 06:11 06:42 (WEA N10) | 05:16 | 04:54 05:35 (WEA_N21)
| 16:38 22 07:09 (WEAN20) | 20:17 13 06:55 (WEA N10) | 21:06 12137 27 06:02 (WEA_N21)
20| 08:11 06:47 (WEA N20) | 06:09 06:42 (WEA N10) | 05:15 | 04:54 05:35 (WEA_N21)
| 16:40 22 07:09 (WEAN20) | 20:19 13 06:55 (WEA N10) | 21:08 12137 27 06:02 (WEA_N21)
21| 08:10 06:45 (WEA N20) | 06:07 06:42 (WEA N10) | 05:13 | 04:54 05:36 (WEA_N21)
| 1641 24 O7:00 (WEAN20) | 200221 12 06:54 (WEA N10) | 21:09 |21:38 27 06:03 (WEA N21)
22| 08:09 06:45 (WEA N20) | 06:05 06:43 (WEA N10) | 05:12 | 04:54 05:36 (WEA_N21)
| 16:43 24 07:00 (WEAN20y | 20222 10 06:53 (WEA N10) | 21:11 |21:38 27 06:03 (WEA_N21)
23 | 08:08 06:45 (WEA N20) | 06:03 06:44 (WEA N10) | 05:11 | 04:54 05:36 (WEA_N21)
| 16:45 24 07:09 (WEA N20) | 20:24 7 06:51 (WEA N10) | 21:12 12138 27 06:03 (WEA_N21)
24 | 08:07 06:45 (WEA N20) | 06:01 | 05:10 | 04:55 05:36 (WEA_N21)
| 16:46 22 07:07 (WEA N20) | 20:26 | 21:13 |2138 27 06:03 (WEA_N21)
25| 08:05 06:45 (WEA N20) | 05:59 | 05:08 | 04:55 05:37 (WEA_N21)
| 16:48 22 07:07 (WEA N20)) | 20:27 | 21:15 12138 27 06:04 (WEA_N21)
26 | 08:04 06:46 (WEA N20) | 05:56 | 05:07 | 04:56 05:36 (WEA_N21)
| 16:50 30 07:06 (WEA N20) | 20:29 | 21:16 |21:38 27 06:03 (WEA N21)
27| 08:03 06:47 (WEA N20) | 05:54 | 05:06 | 04:56 05:37 (WEA_N21)
| 16:52 18 07:05 (WEA N20) | 20:31 | 21:17 |21:38 27 06:04 (WEA_N21)
26| 08:01 06:48 (WEA N20) | 05:52 | 05:05 | 04:56 05:37 (WEA_N21)
| 16:54 14 07:02 (WEA N20) | 20:32 | 21:19 | 21:38 26 06:03 (WEA_N21)
20 | 08:00 07:50 (WEA N20) | 05:50 | 05:04 | 04:57 05:38 (WEA_N21)
| 16:55 9 07:59 (WEA N20) | 20:34 | 21:20 |21:38 26 06:04 (WEA N21)
30| 07:59 | 05:49 | 05:03 05:42 (WEA_N21) | 04: 58 05:38 (WEA_N21)
| 16:57 | 20:36 | 21:21 5 05:47 (WEA_N21) | 21:3 25 0603 (WEA N21)
31|07 57 | | 05:02 05:41 (WEA_N21) |
| 16: | | 21:22 9 05:50 (WEA_N21) |
Sonnenscheinstunden | 259 | 4186 | 485 | 499
astr.max.magl.Beschattung | 279 I 19 | 49 | 730

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

Tag im Monat

Scnnenaufgang  (SS:MM)
Sonnenuntergang (55:MM)

Zeitpunkt (55:MM) Schattenanfang

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenende

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

05032021 0857760 WINAPRO ‘

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com
Schattenwurfberechnung

Seite 111/122



Projekt:
WEA Borne-Mitte

SHADOW - Kalender
Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 35 - 10 35 Turngrund 11, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

| Juli | August | September |0 | t
1| 04:58 05:39 (WEA_N21) | 05:35 | 06:25 06:51 (WEA 10/BO47) | 07:14 | 07:07 | 07:58
|21:37 25 06:04 (WEA N21) | 21:06 | 20:03 9 07:00 (WEA 10/BO47) | 18:54¢ | 16:48 | 16:07
2 | 04:59 05:39 (WEA_N21) | 05:36 | 06:26 06:52 (WEA 10/B047) | 07:15 | 07:09 | 08:00
| 21:37 25 06:04 (WEA_N21) | 21:04 | 20:01 8  07:00 (WEA 10/BQ47) | 18:52 | 16:46 | 16:07
3 | 05:00 05:39 (WEA_N21) | 05:38 | 06:28 06:54 (WEA 10/B047) | 07:17 | 07:11 | 08:01
|21:37 24 06:03 (WEA_N21) | 21:02 | 19:59 6 07:00 (WEA 10/BO47) | 18:49 | 16:44 | 16:06
4] 05:00 05:40 (WEA_N21) | 05:39 06:11 (WEA BO46) | 06:29 06:55 (WEA 10/B047) | 07:19 | 07:13 | 08:03
|21:36 23 06:03 (WEA_NZ1) | 21:00 6 06:17 (WEA BO46) | 19:57 3 06:58 (WEA 10/BO47) | 18:47 | 1642 | 16:05
5| 05:01 05:41 (WEA_N21) | 05:41 06:10 (WEA BO46) | 06:31 |07:20  |07:15 | 08:04
|21:36 22 06:03 (WEA_N21) | 20:59 8 06:18 (WEA BO46) | 19:54 |18:45 | 16:40 | 16:05
6 | 05:02 05:42 (WEA_N21) | 05:42 06:11 (WEA BO46) | 06:33 [07:22 | 07:16 | 08:05
|21:35 21 06:03 (WEA_N21) | 20:57 8 06:19 (WEA BO46) | 19:52 11842 |16:39 | 16:04
7| 05:03 05:43 (WEA_N21) | 05:44 06:12 (WEA BO46) | 06:34 |07:24  |07:18 | 08:06
|21:35 20 06:03 (WEA_N21) | 20:55 3 06:18 (WEA BO46) | 19:50 1840 | 16:37 | 16:04
8 | 05:04 05:42 (WEA_NZ21) | 05:46 06:14 (WEA BO46) | 06:36 | 07:25 | 07:20 | 08:08
| 21:34 20 06:02 (WEA_N21) | 20:53 5 06:19 (WEA BO46) | 19:47 | 18:38 | 16:35 | 16:04
9| 05:05 05:43 (WEA_N21) | 05:47 06:15 (WEA BO46) | 06:38 |07:27 | 07:22 | 08:09
| 21:33 18 06:01 (WEA N21) | 20:51 3 06:18 (WEA BO46) | 19:45 | 18:36 | 16:34 | 16:03
10 | 05:06 05:44 (WEA_N21) | 05:49 | 06:39 |07:29 | 07:24 | 08:10
|21:33 17 06:01 (WEA_N21) | 20:50 | 19:43 [18:33  [16:32 | 16:03
11 | 05:07 05:46 (WEA_N21) | 05:50 | 06:41 107:30 | 07:25 | 08:11
|21:32 14 06:00 (WEA_NZ21) | 20:48 | 19:41 [18:31  |16:31 | 16:03
12 | 05:08 05:47 (WEA_N21) | 05:52 | 06:42 107:32 | 07:27 | 0812
|21:31 12 05:50 (WEA_N21) | 20:46 |19:38 18:29  |16:29 | 16:03
13 | 05:09 05:49 (WEA_N21) | 05:54 | 06:44 |07:3¢ | 07:29 | 08:13
| 21:30 8  05:57 (WEA_N21) | 20:44 | 15:36 |18:27  |16:27 | 16:03
14| 05:10 | 05:55 | 06:46 07:41 (WEA N20) | 07:36 | 07:31 | 08:14
| 21:29 | 20:42 |19:34 8 07:40 (WEA N20) | 18:25 | 16:26 | 16:03
15 | 05:11 | 05:57 | 06:47 07:38 (WEA N20) | 07:37 | 07:32 | 08:15
| 21:28 | 20:40 11931 14 07:52 (WEA N20) | 18:22 | 16:25 | 16:03
16 | 05:12 | 05:58 | 06:49 07:36 (WEA N20) | 07:39 | 07:3¢ | 08:16
| 21:27 | 20:38 | 19:29 17 07:53 (WEA N20) | 18:20 | 16:23 | 16:03
17 | 05:14 | 06:00 | 06:51 07:35 (WEA N20) | 07:41 | 07:36 | 08:17
| 21:26 | 20:36 | 19:27 18 07:54 (WEA N20) | 18:18 | 16:22 | 16:03
18 | 05:15 1 06:02 | 06:52 07:33 (WEA N20) | 07:42 | 07:38 | 08:17
| 21:25 | 20:34 | 19:24 21 07:54 (WEA N20) | 18:16 | 16:20 | 16:03
19 | 05:16 1 06:03 06:51 (WEA N10} | 06:54 07:32 (WEA N20) | 07:44 | 07:39 | 08:18
| 21:24 | 20:32 4 06:55 (WEA N10) | 19:22 23 07:55 (WEA N20) | 18:14 | 16:19 | 16:04
20 | 05:18 1 06:05 06:49 (WEA N10) | 06:55 07:32 (WEA N20) | 07:46 | 07:41 | 08:19
| 21:23 | 20:30 8 06:57 (WEA N10) | 19:20 23 07:55 (WEA N20) | 18:12 | 16:18 | 16:04
21| 05:19 | 06:07 06:48 (WEA N10) | 06:57 07:31 (WEA N20) | 07:48 | 07:43 | 08:19
| 21:22 120:27 11 06:59 (WEA N10) | 19:17 23 07:54 (WEA N20) | 18:10 | 16:17 | 16:05
22| 05:20 | 06:08 06:47 (WEA N10) | 06:59 07:31 (WEA N20) | 07:50 | 07:44 | 08:20
| 21:20 120025 12 06:59 (WEA N10) | 19:15 23 07:54 (WEA N20) | 18:07 | 1616 | 16:05
23 | 05:22 | 06:10 06:47 (WEA N10) | 07:00 07:30 (WEA N20) | 07:51 | 07:46 | 08:20
| 21:19 |23 12 06:59 (WEA N10) | 13:13 23 07:53 (WEA N20) | 18:05 | 16:14 | 16:06
24 | 05:23 | 06:11 06:46 (WEA N10) | 07:02 07:31 (WEA N20) | 07:53 | 07:48 | 08:21
| 21:18 | 20:21 12 06:58 (WEA N10) | 19:10 21 07:52 (WEA N20) | 18:03 | 16:13 | 16:06
25 | 05:24 ] 06:13 06:46 (WEA N10) | 07:04 07:31 (WEA N20) | 06:55 | 07:49 | 08:21
| 21:16 | 20:19 12 06:58 (WEA N10) | 19:08 21 07:52 (WEA N20) | 17:01 | 16:12 | 16:07
26 | 05:26 1 06:15 06:46 (WEA N10) | 07:05 07:32 (WEA N20) | 06:57 | 07:51 | 08:22
| 21:15 120:17 11 06:57 (WEA N10) | 19:06 18 07:50 (WEA N20) | 16:59 | 16:11 | 16:07
27 | 05:27 | 06:16 06:48 (WEA N10) | 07:07 07:33 (WEA N20) | 06:58 | 07:52 | 08:22
| 21:13 | 20:15 8 06:56 (WEA N10) | 19:03 15 07:48 (WEA N20) | 16:57 | 16:10 | 16:08
28 | 05:29 1 06:18 | 07:09 07:36 (WEA N20) | 07:00 | 07:54 | 08:22
| 21:12 | 20:12 | 15:01 g 07:45 (WEA N20) | 16:55 | 16:10 | 16:09
29 | 05:30 1 06:20 | 07:10 [07:02 | 07:55 | 08:22
| 21:10 | 20:10 | 18:59 |16:53 | 16:09 | 16:10
30 | 05:32 | 06:21 | 07:12 | 07:04 | 07:57 | 08:22
| 21:00 | 20:08 | 18:56 1651 |16:08 | 16:11
31| 05:33 | 06:23 06:52 (WEA 10/B047) | | 07:06 | | 08:22
| 21:07 | 20:06 7 06:59 (WEA 10/BO47) | 116:50 | | 16:12
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 2686 | 294

astr.max.mdal.Beschattung | 249 | 133 | 304 | | |

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

Tag im Monat Scnnenaufgang  (SS:MM)

Sonnenuntergang (55:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

os032021 0857770 WINdPRO ‘

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com
Schattenwurfberechnung
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 36 - 10 36 Bierer StraBe 4, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mé&rz | April |Mai
1]08:22 | 06:. | 05:47
| 16:13 | 19: | 20:38
2]08:22 | 06:49 | 05:45
| 16:14 | 19: | 20:39
3] 08:22 | 06:47 | 05:43
| 16:15 | 19:50 | 20:41
410822 | 06:45 | 05:41
| 16:16 | 19:52 | 20:43
5 | 08:22 | 08:42 07:05 (WEA 10/B047) | 05:39
| 16:17 | 19:53 3 07:08 {WEA 10/B047) | 20:44
6] 0821 | 06: 07:03 (WEA 10/B047) | 05:37
| 16:19 | 19: 5 07:08 (WEA 10/B047) | 20:46
70821 | 06 07:00 {(WEA 10/B047) | 05:35
| 16:20 | 19: 7 07:07 (WEA 10/B047) | 20:47
8] 08:21 | 06: 06:50 (WEA 10/8047) | 05:34
| 16:21 | 19: 7 07:06 (WEA 10/B047) | 20:49
9108:20 | 06:; | 05:32
| 16:23 | 20: | 20:51
10 | 08:20 | 06: | 05:30
| 16:24 | 20:02 | 20:52
110819 | 06:. | 05:28
|16:25 | 20:04 | 20:54
12 08:18 | 06:2 | 05:27
| 16:27 | 20 | 20:56
13 | 08:18 | 06 | 05:25
| 16:28 | 20z | 20:57
14| 08:17 06:56 (WEA N20) | 06: | 05:24
| 16:30 9 07:05 (WEA N20) | 20:0 | 20:59
15| 08:16 06:53 (WEA N20) | 06:2 | 05:22
| 16:31 14 07:.07 (WEA N20) | 20: | 21:00
16 | 08:15 06:51 (WEA N20) | 06:11 | 05:21
| 16:33 18 07:09 (WEA N20) | 20:12 | 21:02
171 08:14 06:50 (WEA N20) | 06:15 | 05:19
| 16:35 20 07:10 (WEA N20) | 20:14 | 21:03
18 | 08:13 06:49 (WEA N20) | 06:13 | 05:18
| 16:36 20 07:03 (WEA N20) | 20:16 | 21:05
19 | 08:12 06:48 (WEA N20) | 06:11 | 05:16
| 16:38 22 07:10 (WEA N20) | 20:17 | 21:06
20| 0811 06:48 (WEA N20) | 06:09 | 05:15
| 16:40 22 07:10 (WEA N20) | 20:19 | 21:08
21| 08:10 06:47 (WEA N20) | 06:07 | 05:13
| 16:41 22 07:09 (WEA N20) | 20:21 | 21:09
22| 08:09 06:47 (WEA N20) | 06:05 | 05:12
| 16:43 22 07:09 (WEA N20) | 20:22 | 21:11
23 | 08:08 06:48 (WEA N20) | 06:03 | 08:11
| 16:45 20 07:08 (WEA N20) | 20:24 | 21112
24 | 08.07 06:48 (WEA N20) | 06:01 | 05:10
| 16:46 19 07:07 (WEA N20) | 20:26 | 21:13
25 08:05 06:49 (WEA N20) | 05:59 | 05:08
| 16:48 16 07:05 (WEA N20) | 20:27 | 21:15
26 | 0B:04 06:51 (WEA N20) | 05:56 | 05:07
| 16:50 13 07:04 (WEA N20) | 20:29 | 21:16
27| 08:03 06:54 (WEA N20) | 05:54 | 05:06
| 16:52 7 07:01 (WEA N20) | 20:31 | 21:17
281 08:01 | 05:52 06:16 (WEA BO46) | 05:05
| 16:54 | 20:32 1 06:17 (WEA BO46) | 21: 19
29| 08:00 | 05:50 06:15 (WEA BO46) | 05:
| 16:55 [20:3¢ 3 06:18 (WEA BO46) | 21: 20
30| 07:59 | 05:49 06:13 (WEA BO46) | 05:03
| 16:57 |20:36 5 06:18 (WEA BO46) | 21:21
3107 57 | | 05:02
| 18: | | 21:22
Sonnenscheinstunden | 259 | 4186 | 485
astr.max.maogl.Beschattung | 244 | 31 |

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

13
1%
18
20
22
23
25
25
27
27
27
29

295

| Juni

06:11 (WEA BO46) | 05:01
(WEA BOd6) | 21:23
(WEA BO46) | 05:00
(WEA BOA6) | 21:24
(WEA BO46) | 05:00
06:14 (WEA BOA6) | 21:26

| 04:59

05:51 (WEA_N21) | 0454
05:5% (WEA_N21) | 21:37
05:49 (WEA_N21) | 04:54
06:02 (WEA_N21) | 21:37
05:47 (WEA_NZ21) | 04; 54
06:03 (WEA_N21) | 21:3
05:46 (WEA_N21) | 04:5
06:04 (WEA_NZ1) | 21:3
05:45 (WEA_N21) | 04; 5
06:05 (WEA_N21) | 21:38
05:44 (WEA_NZ21) | 04; 5
06:06 (WEA_N21) | 21:3
05:44 (WEA_N21) | 04 55
06:07 (WEA_N21) | 21:38
05:43 (WEA_N21) | 04:56
06:08 (WEA_N21) | 21:38
05:43 (WEA_N21) | 04:56
06:08 (WEA_N21) | 21:38
05:42 (WEA_N21) | 04:56
06:09 (WEA_N21) | 21:38
05:42 (WEA_N21) | 0457
06:09 (WEA_N21) | 21:38
05:42 (WEA_N21) | 04:58
06:09 (WEA_N21) | 21:38
05:42 (WEA_N21) |
06:11 (WEA_N21) |
|

499

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

Tag im Monat

Scnnenaufgang

(55:MM)

Sonnenuntergang (55:MM)

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

Minuten mit Schatten

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

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)
06112 (WEA_N21)
05:42 (WEA_N21)
06:11 (WEA_N21)
05:42 (WEA_N21)
06:12 (WEA_N21)
05:42 (WEA_N21)
06112 (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)
0614 (WEA_N21)
05:44 (WEA_N21)
06:14 (WEA_N21)
0544 (WEA_N21)
06:14 (WEA_N21)
05:44 (WEA_N21)
06114 (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)

os032021 0857771 WINdPRO ‘

DNV GL - Bericht 10205500-A-2-A - www.dnvgl.com
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Projekt:

WEA Borne-Mitte

SHADOW -

Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 36 - IO 36 Bierer StraBe 4, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden

| 3uli
1]04:58
2137 30
2 | 0459
2137 30
3 | 05:00
|21:37 30
4| 05:00
|21:36 30
51 05:01
|21:36 30
6 105:02
| 21:35 29
7| 05:03
| 21:35 30
8 | 05:04
| 21:34 30
9 | 05:05
2133 29
10 | 05:06
|21:33 29
11 | 05:07
|21:32 29
12 | 05:08
2131 28
13 | 05:09
|21:30 28
14| 05:10
|21:29 28
15 | 05:11
2128 27
16 | 05:12
| 21:27 26
17 | 05:14
|21:26 26
18 | 05:15
|z21:25 24
18 | 05:16
|21:24 23
20 | 05:18
j21:23 21
211 05:19
2122 19
22 | 05:20
| 21:20 17
23 | 05:22
| 21:19 15
24 | 05:23
| 21:18 1
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
|

502

astr.max.mégl.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_NZ1) | 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_NZ1) | 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_NZ1) | 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_NZ1) | 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

6:16

NOWNONOND NS
R R O TR O
MDD b e
UEEooN®EG

0:06

| September

HOHOHOHOHORORONONG
CHROOVODHLIOIVIORD G
BLUiruWANnUAIROND NS N
SHelodsrRNurlrybbmarnddn

06:20 (WEA BO46) | 06:39
06:24 (WEA BO46) | 19:43
06:18 (WEA BO46) | 06:41
06:25 (WEA BO46) | 19:41
06:20 (WEA BO46) | 06:42
06:26 (WEA BO46) | 19:38
06:21 (WEA BO46) | 06:44
06:26 (WEA BO46) | 19:36
06:23 (WEA BO46) | 06:46
06:26 (WEA BO46) | 19:34
06:24 (WEA BO46) | 06:47
06:25 (WEA BO46) | 19:31

| 06:49
19:29

&
wr
[}

927
552

L& oo
NU|NU|N
ISRCENI NS

657
917

a
o
©

915
700

0 3
e
w

702
910

HOHOHOHOHOROROROHOHOREOROR ORQ

00w WY U0
===k
SnborRBOIYSGH R

|
|
|
|
|
|
I
I
|
I
|
|
|
|
I
I
|
|
I
|
|
|
I
|
|
|
|
|
|
|
|
| 381
I

20
21
22
22
22
21

20

267

10 | t b
|07:14 | 07:07 | 07:58
| 18:54 | 16:48 | 16:07
| 07:15 | 07:09 | 08:00
| 18:52 | 16:46 | 16:07
107:17 | 07:11 | 08:01
| 18:49 | 16:44 | 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/BO47) | 07:20 | 0%: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/B0O47) | 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
107:29 | 07:24 | 08:10
| 18:33 | 16:32 | 16:03
107:30 | 07:25 | 08:11
1831  |16:31 | 16:03
| 07:32 | 07:27 | 08:12
1829 | 16:29 | 16:03
1 07:3¢ | 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
07:39 (WEA N20) | 07:41 | 07:36 | 08:17
(Q7:52 (WEA N20) | 18:18 | 16:22 | 16:03
07:37 (WEAN2Q) | 07:42 | 07:38 | 08:17
07:52 (WEA N20) | 18:16 | 16:20 | 16:03
07:35 (WEAN20) | 07:44 | 07:29 | 08:18
07:54 (WEA N20) | 18:14 | 16:19 | 16:04
07:35 (WEAN20) | 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 N2Q) | 07:51 | 07:46 | 08:20
07:54 (WEA N20) | 18:05 | 16:14 | 16:06
07:32 (WEAN20) | 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
Q07:53 (WEA N20) | 17:01 | 16:12 | 16:07
07:32 {(WEA N20) | 06:57 | 07:51 | 08:22
07:52 (WEAN20) | 16:59 | 1611 | 16:07
07:33 (WEA N20) | 06:58 | 07:52 | 08:22
07:51 (WEA N2Q) | 16:57 | 16:10 | 16:08
07:34 (WEA N20) | 07:00 | 07:54¢ | 08:22
07:49 (WEA N20) | 16:55 | 16:10 | 16:09
07:35 (WEA N20) | 07:02 | 07:55 | 08:22
07:46 (WEA N20) | 16:53 | 16:09 | 16:10
07:40 (WEA N20) | 07:04 | 07:57 | 08:22
07:41 (WEANZ20) | 16:51 | 16:08 | 16:11
| 07:06 | | 08:22
116:50 | 116:12
| 331 | 266 | 244

| |

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

Tag im Monat

Scnnenaufgang

(55:MM)
Sonnenuntergang (55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

WEA Borne-Mitte

SHADOW -

Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 37 - 10 37 Bierer StraBe 9, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mérz 1April IMal
1]08: | | 07:02 | 06:51 07:14 (WEA 10/BD47) | 05:47 05:52 (WEA_N21}
I1 | | 17:52 |19:47 5 07:10 (WEA 10/B0A47) | 20:38 30 06:22 (WEA_N21}
210 I | 07:00 | 06:49 07:12 (WEA 10/B047) | 05:45 05:37 (WEA R0O3)
| 1 | | 17:54 | 19:48 7 07:19 (WEA 10/BO47) | 20:39 32 06:21 (WEA_N21)
3]0 I | 06:58 | 06:47 07:10 (WEA 10/B047) | 05:43 05:36 (WEA R03)
| 1 I | 17:56 | 19:50 7 07:17 (WEA 10/BO47) | 20:41 35 06:21 (WEA_N21)
410 | | 06:56 | 06:45 | 05:41 05:35 (WEA R03}
| 16: I | 17:58 | 19:52 | 20:43 38 06:22 (WEA_N21)
508 I | 06:53 | 06:42 | 05:39 05:34 (WEA RO3)
| 16: | | 18:00 | 19:53 | 20:44 39 06:21 (WEA_N21)
60 I | 06:51 | 06:40 | 05:37 05:35 (WEA RO3)
| 16: | | 18:01 | 19:55 | 20:45 39 06:22 (WEA_N21}
7108 1 | 06:49 | 06:38 | 05:35 05:34 (WEA R03)
| 16: | | 18:03 | 19:57 | 20:47 39 06:21 (WEA N21)
8108 I | 06:47 | 06:35 | 05:34 05:34 (WEA RO3)
| 16: | | 18:05 | 19:58 | 20:49 40 06:22 (WEA N21)
9| 08: I | 06:44 | 06:33 | 05:32 05:33 (WEA RO3}
| 18&: I | 18:07 | 20:00 | 20:51 41 06:21 (WEA _N21)
10| 08: 1 | 06:42 07:06 (WEA N20) | 06:31 | 05:30 05:34 [WEA R03)
| 1&: I | 18:09 7 07:13 {(WEA N20) | 20:02 | 20:52 40 06:22 (WEA_N21)
11| 08: I | 06:40 07:03 (WEA N20) | 06:29 | 05:28 05:34 (WEA RO3)
| 16: | | 18:10 13 07:16 (WEA N20) | 20:04 | 20:54 40 06:22 (WEA_N21}
12|08 I | 06:38 07:00 {WEA N20) | 06:26 | 05:27 : 05:34 (WEA R0O3)
| 16: | | 1812 17 07:17 (WEA N20) | 20:05 | 20:56 10 06:il (WEA N21) | 21:33 40  06:22 (WEA_N21}
13 08: | | 06:35 06:59 (WEA N20) | 06:24 | 05:25 05:58 (WEA_N21) | 04:54 05:34 (WEA R03}
| 16: | | 18:14 19 07:18 (WEA N20) | 20:07 | 20:57 14 06:12 (WEA N21) | 21:34 39 06:21 (WEA N21)
14 08 1 | 06:33 06:58 (WEA N20) | 06:22 | 05:24 7 (WEA_N21) | 04:54 05:34 (WEA R03}
| 18: | |18:16 21 07:19 (WEA N20) | 20:09 |20:59 18 S(WEA_N21) | 21:35 40 06:22 (WEA_NZ1)
15 | 08: 1 | 06:31 06:57 {WEA N20) | 06:20 | 05:22 5 (WEA_N21) | 04:54 05:34 (WEA RO3}
| 1 I | 18:17 21 07:18 {WEA N20) | 20:10 | 21:00 20 5 (WEA_N21) | 2 40 06:22 (WEA_N21}
16| 0 | | 06:28 06:56 (WEA N20) | 06:18 | 05:21 4 (WEA_N21) | O 05:34 (WEA R03)
1 | |89 22 07:18 {WEA N20) | 20:12 202 23 7 (WEA_NZ21) | 2 40 06:22 (WEA_NZ1)
1710 I | 06:26 06:57 {WEA N20) | 06:15 | 05:19 3 (WEA_N21) | O 05:35 (WEA R03)
| 1 | | 18:21 21 07:18 (WEA N20) | 20:14 |121.03 24 7 (WEA_N21) | 2 39 06:22 (WEA_N21)
1810 I | 06:24 06:56 {(WEA N20) | 06:13 | 05:18 3 (WEA_N21) | O 05:35 (WEA R03)
| 1 I | 18:23 21 07:17 (WEA N20) | 20:16 | 21:05 25 8 (WEA_N21) | 2 39 06:22 (WEA_N21)
190 | | 06:21 06:56 {WEA N20) | 06:11 | 05:16 2 (WEA_N21) | O 05:35 (WEA R03)
| 1 I | 18:24 21 07:17 {(WEA N20) | 20:17 | 21:06 27 9 (WEA_N21) | 2 39 06:22 (WEA_N21)
20| 0 I | 06:19 06:57 (WEA N20) | 06:09 | 05:15 2 (WEA_N21) | O 05:35 (WEA RO3)
| L | | 18:26 19 07:16 (WEA N20) | 20:19 |21:08 28 0 (WEA_N21) | 2 39 06:22 (WEA_N21)
21| 0 I | 06:17 06:57 (WEA N20) | 06:07 | 05:13 1 (WEA_N21) | O 05:36 (WEA R0O3)
1 1 | |18:28 17 07:14 {WEA N20) | 20:21 |21:09 28 9 (WEA_N21) | 2 39 06:23 (WEA_N21}
220 | | 06:15 06:59 (WEA N20) | 06:05 | 05:12 1 (WEA_N21) | O 05:36 (WEA R03)
| 1 | |18:28 13 07:12 (WEA N20) | 20:22 2111 29 0 (WEA_N21) | 2 39 06:23 (WEA N21)
23| 08: I | 06:12 07:02 (WEA N20) | 06:03 06:26 (WEA BO46) | 05:11 1 (WEA_N21) | 04: 05:36 (WEA R03)
| 16: | | 18:31 7 07:09 (WEA N20) | 20:24 2 06:28 (WEABO36) | 21112 29 0 (WEA N21) | 21:38 39 06:23 (WEA N21)
24 | 08 | | 06:10 | 06:01 06:24 {WEA BO46) | 05:10 1 (WEA_NZ1) | 04:55 05:36 (WEA RO3}
| 1&: I | 18:33 | 20:26 4 06:28 (WEA BO46) | 21:13 30 1{WEA_N21) | 21:38 39 06:23 (WEA_N21)
25 | 08! | | 06:08 | 05:58 06:22 (WEA BO46) | 05:08 1 (WEA N21) | 04:55 05:37 (WEA R03)
| 16: I | 18:35 | 20:27 6 06:28 (WEA BO46) | 21:15 30 06:21 (WEA_N21) | 21:38 38 06:24 (WEA_N21)
26| 08: I | 06:05 | 05:56 06:20 (WEA BO46) | 05:07 05:51 (WEA_N21) | (4:56 05:37 (WEA RO3)
| 16: | | 18:36 | 20:29 7 06:27 (WEABOA6) | 21116 30 06:21 (WEA_N21) | 21:38 39 06:24 (WEA_N21)
27 | 08: I | 06:03 | 05:54 06:20 (WEA BO46) | 05.06 05: 05:37 (WEA R03)
| 16: | | 18:38 | 20:31 6 06:26 (WEA BO46) | 21117 30 40 06:25 (WEA_N21)
28 | 08: | | 06:01 | 05:52 | 05:05 05:37 (WEA RO3}
| 16: | | 18:40 | 20:32 |21:19 30 40 06:25 (WEA_N21)
29| 08: I | 06:58 | 05:50 | 05:04 05:38 (WEA RO3)
| 18: | | 19:41 | 20:34 |21:20 30 40 06:26 (WEA_N21)
3007 | | 06:56 | 05:49 | 05:03 05:38 (WEA RO3}
| 16: I | 19:43 | 20:36 | 2121 30 39 06:25 (WEA_N21}
31107 1 | 06:54 07:16 (WEA 10/8047) | | 05:02
| 16:59 I | 19:45 3 07:19 (WEA 10/B047) | | 21:22 30
Sonnenscheinstunden | 259 | 277 | 367 | | 485
astr.max.mogl.Beschattung | I | 242 | 44 | 515 | 1160

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

Tag im Monat

Scnnenaufgang  (SS:MM)

Zeitpunkt (55:MM) Schattenanfang

Minuten mit Schatten

(WEA mit erstem Schatten)

Sonnenuntergang (55:MM) Zeitpunkt (55:MM) Schattenende (WEA mit letztem Schatten)

os032021 0857773 WINdPRO ‘
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 37 - 10 37 Bierer StraBe 9, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
110458
| 21:37
2| 04:59
| 21:37
3| 05:00
| 21:37
4| 05:00
| 2436
5] 05:01
| 21:36
6] 05:02
| 2135
710503
| 21:35
8| 05:04
| 21:34

9 05:05
| 24:33
10| 05:06
] 21:33
11 05:07
| 21:32
12| 05:08
| 21:31
13| 05:09
| 21:30
14| 0510
| 21:29
15| 0511
| 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
| 24:20
23| 05:22
|21:19
24 | 05:23
| 21:18
25| 05:24
| 21:16
26| 05:26
| 2115
27 | 05:27
| 21:13
28| 05:29
|21:12
29| 05:30
| 21:10
30 | 05:32
| 21:09
310533
| 21,07

Sonnenscheinstunden | 502
astr.max.migl.Beschattung |

40
41
39
40
40
38
38

38

34
30
30

30

3

i

30
30
30
29
29
27
27
25
25
23

22

| August

05:38 (WEA RO3) | 05:35
06:26 (WEA_N21) | 21:06
05:39 (WEA R03} | 0%:36
06:27 (WEA_N21) | 21:04
05:39 (WEA R03) | 05:38
06:26 (WEA_N21) | 21:02
05:39 (WEA R03) | 05:39
06:27 (WEA_N21) | 21:00
05:40 (WEA R03) | 05:41
06:28 (WEA_N21) | 20:59
05:41 (WEA RO3) | 05:42
06:28 (WEA_N21) | 20:57
05:42 (WEA RO3) | 05:94
06:29 (WEA_N21) | 20:55
05:41 (WEA RO3) | 05:46
06:26 (WEA_N21) | 20:53
05:42 (WEA RO3) | 05:47
06:28 (WEA_N21) | 20:51
05:44 (WEA R03) | 05:49
06:29 (WEA_N21} | 20:50
05:59 (WEA_N21) | 05:50
06:29 (WEA_N21) | 20:48
05:59 (WEA_N21} | 0552
06:29 (WEA_N21) | 20:46
05:59 (WEA_N21) | 05:54
06:29 (WEA_N21) | 20:44
05:59 (WEA_N21) | 05:55
06:30 (WEA_N21) | 20:42
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
@6:00 (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) | 06:15
06:28 (WEA_N21) | 20:17
06:05 (WEA_N21) | 06:16
06:28 (WEA_N21) | 20:15
06:05 (WEA_N21) | 06:18
06:27 (WEA_N21) | 20:12
06:06 (WEA_N21) | 06:20
06:25 (WEA_N21) | 20:10
06:08 (WEA_N21) | 06:21
06:24 (WEA_N21) | 20:08
06:09 (WEA_N21}) | 06:23
06:22 (WEA_N21) | 20:06

| 454

|

| September

06:13 (WEA_N21) | 06:25
6 06:19 (WEA_N21) | 20:03

| 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

06:28 (WEA BO46) | 06:49

6 06:34 (WEABO4G) | 19:29
06:27 (WEA BO46) | 06:51

7 06:34 (WEABO4B) | 19:27
06:29 (WEA BO46) | 06:52

5 DE:34 (WEA BO4E) | 19:24
06:30 (WEA BO4E) | 06:54

4 DE:34 (WEA BOME) | 19:22
06:32 (WEA BO46) | 06:55

1 06:33 (WEA BO46) | 19:20

28

12
16
18
20
21
22
22
22
21

20

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

| Oktober

| 07:14
| 18:54
| 07:15
| 18:52
| 07:17
| 18:49
1 07:19
| 18:47
| 07:20
| 18:45
| 07:22
| 18:42
| 07:24
| 18:40
| 07:25
| 18:38
07:04 (WEA 10/BO47) | 07:27
(WEA 10/BO47) | 18:36
07:05 (WEA 10/B047) | 07:29
07:12 (WEA 10/B047) | 18:33
07:06 (WEA 10/B047) | 07:30
07:11 {WEA 10/B047) | 18:31
07:08 (WEA 10/B047) | 07:32
07:11 {WEA 10/BO47) | 18:29
| 07:34
| 18:27
| 07:36
| 18:25
| 07:37
| 18:22
| 07:39
| 18:20
| 07:41
| 18:18
| 07:42
| 18:16
| 07:44
| 18:14
07:49 (WEA N20) | 07:46
07:55 (WEA N20) | 18:12
07:45 (WEA N20) | 07:48
07:57 (WEA N20) | 18:10
07:43 (WEA N20) | 07:50
07:59 (WEA N20) | 18:07
07:41 (WEA N20) | 07:51
07:59 (WEA N20) | 18:05
07:40 (WEA N20) | 07:53
08:00 (WEA N20) | 18:03
07:40 (WEA N20) | 06:55
08:01 (WEA N20) | 17:01
07:38 (WEA N20) | 06:57
08:00 (WEA N20) | 16:59
07:38 (WEA N20) | 06:58
08:00 (WEA N20) | 16:57
07:38 (WEA N20) | 07:00
08:00 (WEA N20) | 16:55
07:38 (WEA N20) | 07:02
07:59 (WEA N20) | 16:53
07:38 (WEA N20) | 07:04
07:58 (WEA N20) | 16:51
| 07:06
| 16:50
| 331

|

42

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

Tag im Monat

Scnnenaufgang
Sonnenuntergang (55:MM)

(55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| November] Dezember

07:39 (WEA N20) | 07:07
07:57 (WEA N20) | 16:48
07:40 (WEA N20) | 67:09
07:54 (WEA N20) | 16:46
07:42 (WEA N20) | 07:11
07:52 (WEA N20) | 16:44
107:13
| 16:42
107:15
| 16:40
| 07:16
11639

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

os032021 0857774 WINdPRO ‘
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 38 - 10 38 Bahrendorfer StraBe 1, Borne

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

|Januar  |Februar |Mé&rz | April |Mai

1]08:22 | 06:51 | 05:47
| 16:13 | 19:47 | 20:38
2]08:22 | 06:49 07:12 {WEA 10/B047) | 05:45
| 16:14 | 19:48 2 07:14 (WEA 10/BO47) | 20:39
3] 08:22 | 06:47 07:09 (WEA 10/8047) | 05:43
| 16:15 [19:50 5  07:14 (WEA 10/B047) | 20:41
410822 | 08:45 07:07 {(WEA 10/B047) | 05:41
| 16:16 | 19:52 &  07:13 (WEA 10/B047) | 20:43
5 | 08:22 | 08:42 07:07 (WEA 10/B047) | 05 39

| 16:17 | 19:53 5 07:12 {WEA 10/B047) | 20:
6] 0821 | 06:40 | 05:37
| 16:19 | 19:55 | 20:46
70821 | 06:38 | 05:35
| 16:20 | 19:57 | 20:47
8] 08:21 | 06:35 | 05:34
| 16:21 | 19:58 | 20:49
9108:20 | 06:33 | 05:32
| 16:23 | 20:00 | 20:51
10 | 08:20 | 06:31 | 05:30
| 16:24 | 20:02 | 20:52
110819 | 08:29 | 05:28
|16:25 | 20:04 | 20:54
121 08:18 07:01 (WEA N20) | 06:26 | 05:27
| 16:27 4 07:05 (WEA N20) | 20:05 | 20:56
13 | 08:18 06:58 (WEA N20) | 06:24 | 05:25
| 16:28 11 07:00 (WEA N20) | 20:07 | 20:57
14| 08:17 06:56 (WEA N20) | 06:22 | 05:24
| 16:30 15 07:11 (WEA N20) | 20:09 | 20:59
15| 08:16 06:53 (WEA N20) | 06:20 | 05:22
| 16:31 18 07:11 (WEA N20) | 20:10 | 21:00
16 | 08:15 06:52 (WEA N20) | 06:18 | 05:21
| 16:33 20 07:12 (WEA N20) | 20:12 | 21:02
171 08:14 06:52 (WEA N20) | 06:15 | 05:19
| 16:35 21 07:13 (WEA N20) | 20:14 | 21:03
18 | 08:13 06:51 (WEA N20) | 06:13 | 05:18
| 16:36 21 07:12 (WEA N20) | 20:16 | 21:05
19 | 08:12 06:51 (WEA N20) | 06:11 | 05:16
| 16:38 21 07:12 (WEA N20) | 20:17 | 21:06
20| 0811 06:51 (WEA N20) | 06:09 | 05:15
| 16:40 21 07:12 (WEA N20) | 20:19 | 21:08
21| 08:10 06:51 (WEA N20) | 06:07 | 05:13
| 16:41 19 07:10 (wWEA N20) | 20:21 | 21:09
22| 08:09 06:51 (WEA N20) | 06:05 | 05:12
| 16:43 18 07:00 (WEA N20) | 20:22 | 21:11
23 | 08:08 06:53 (WEA N20) | 06:03 | 08:11
| 16:45 15 07:08 (WEA N20) | 20:24 | 21:12
24 | 08.07 06:53 (WEA N20) | 06:01 06:24 (WEA BO46) | 05:10
| 16:46 12 07:05 (WEAN20) | 20:26 2 06:26 (WEA BO46) | 21:13
25 08:05 06:57 (WEA N20) | 05:59 06:22 (WEA BO46) | 05:08
| 16:48 5 07:02 (WEA N20) | 20:27 4 06:26 (WEA BO46) | 21:15
26 | 0B:04 | 05:56 06:20 (WEA BO46) | 05:07
| 16:50 | 20:29 5 06:25 (WEA BO46) | 21:16
27| 08:03 | 05:54 06:18 (WEA BO46) | 05:06
| 16:52 | 20:31 6 06:24 (WEA BO46) | 21:17
281 08:01 | 05:52 06:20 (WEA BO46) | 05:05
| 16:54 | 20:32 2 06:22 (WEA BO46) | 21:19
29| 08:00 | 05:50 | 05:04
| 16:55 | 20:34 | 21:20
30| 07:59 | 05:49 | 05:03
| 16:57 | 20:36 | 21:21
3107 57 | | 05:02
| 18: | | 21:22
Sonnenscheinstunden | 259 | 4186 | 485

astr.max.maogl.Beschattung | 221 | 37 |

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

1
15
17
20
2
23
24
25
27
27
28
28
29
29
29
29
29
28
28
31

499

05:59 (WEA_N21) | 04:55
06:10 (WEA_N21) | 21:33
(WEA_N21) | D4:54
(WEA_N21) | 21:34
(WEA_N21) | D4:54
(WEA_NZ1) | 21:35

o}
[o!
o}
[o!
[o}
ol
[s}
o

05:52 (WEA_N21) | 04:54
06:15 (WEA_N21) | 21:36
05:52 (WEA_N21) | 04:54
06:16 (WEA_N21) | 21:37
05:52 (WEA_N21) | 04:54
06:17 (WEA_N21) | 21:37
05:51 (WEA_N21) | 04:54
06:18 (WEA_N21) | 21:37

(WEA_N21) | 0%:54
06 18 (WEA_N21) | 21:38
05:50 (WEA_N21) | 04:55
06:18 (WEA_N21) | 21:38
05:50 (WEA_N21) | 04:55
06:19 (WEA_N21) | 21:38
05:50 (WEA_N21) | 04:55
06:19 (WEA_N21) | 21:38
05:50 (WEA_N21) | 04:56
06:19 (WEA_N21) | 21:38
05:50 (WEA_N21) | 04:56

(WEA_N21) | 04:57
(WEA_N21) | 21:38
05:51 (WEA_N21) | 04:58
06:19 (WEA_N21) | 21:38
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

Scnnenaufgang

(55:MM)

Sonnenuntergang (55:MM)

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

Minuten mit Schatten

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(WEA mit erstem Schatten)

33
35
37
36
38
38
38
38
36
37
37
36
36
37
36
35
36
36
35
34
34
34
35
35
36
35
35
36
37

36

1077

(WEA mit letztem Schatten)

05:36 (WEA RD3)
06:19 (WEA_N21)
05:35 (WEA RD3}
06:19 (WEA_N21}
05:34 (WEA RO3}
06:19 (WEA_N21)
05:35 (WEA RD3)
06:19 (WEA_N21)
05:34 (WEA RO3)
06:19 (WEA_N21}
05:34 (WEA RO3)
06:19 (WEA_N21}
05:34 (wEA RO3)
06:19 (WEA_N21}
05:34 (WEA RO3}
06:1% (WEA_N21)
05:34 (WEA RD3)
06:18 (WEA_N21)
05:34 (WEA RO3)
06:19 (WEA_N21}
05:34 (WEA RD3)
06:19 (WEA_N21}
05:35 (WEA R03)
06:19 (WEA_N21)
05:34 (WEA RO3}
06:18 (WEA_N21)
05:34 (WEA RO3}
06:19 (WEA_N21)
05:35 (WEA RO3}
06:19 (WEA_NZ21}
05:35 (WEA RO3}
06:19 (WEA_N21}
05:35 (WEA RD3)
06:19 (WEA_N21)
05:35 (WEA RO3)
06:19 (WEA_N21}
05:35 (WEA RO3)
06:19 (WEA_N21)
05:36 (wEA RO3)
06:19 (WEA_N21}
05:37 (WEA RO3}
06:20 (WEA_N21}
05:37 (WEA RD3)
06:20 (WEA_NZ21}
05:36 (WEA RO3)
06:20 (WEA_N21}
05:36 (WEA RO3)
06:20 (WEA_N21}
05:37 (WEA R03}
06:21 (WEA_N21)
05:37 (WEA RO3)
06:21 (WEA_N21}
05:38 (WEA RO3}
06:22 (WEA_N21)
05:38 (WEA RO3}
06:22 (WEA_NZ21}
05:38 (WEA RO3}
06:23 (WEA_N21}
05:38 (WEA RD3)
06:22 (WEA_N21)

os032021 0857775 WINdPRO ‘
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 38 - 10 38 Bahrendorfer StraBe 1, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
1]04:58
12137 36
20459
| 21:37 37
3] 05:00
| 2137 38
410500
| 2136 38
5 | 05:01
12136 37
6] 0502
12135 38
710503
|21:35 37
8| 05:04
| 21:34 37
90505
| 2133 37
10| 0506
12133 36
11| 0507
12132 35
12| 05:08
| 21:31 33
13 | 05:09
| 21:30 28
14 | 05:10
12129 28
15| 0511
| 21:28 29
16| 05:12
2127 29
1710514
| 2126 29
1810515
|2125 28
1910516
12124 28
20 05:18
| 21:23 28
21| 05:19
|21:22 28
22| 05:20
| 2120 27
23] 05:22
|21:19 27
24| 05:23
|21:18 28
25 05:24
|21:16 25
26| 05:26
| 2115 5
27| 05:27
| 21:13 23
28| 05:2¢
| 21:12 21
29| 05:30
|21:10 19
30 05:32
|21.08 16
31]05:33
| 21:.07 13
Sonnenscheinstunden | 502
astr.max.migl.Beschattung | 916

| August

05:39 (WEA R03) | 05:35
06:23 (WEA_N21) | 21:06
05:39 (WEA R03) | 05:36
06:24 (WEA_N21) | 21:04
05:39 (WEA R03) | 05:38
06:24 (WEA_N21) | 21:02
0539 (WEA R03) | 05:39
06:24 (WEA_N21) | 21:00
05:40 (WEA R03) | 05:41
06:25 (WEA_N21) | 20:59
05140 (WEA RO3) | 05:42
06:26 (WEA_N21) | 20:57
05:41 (WEA RO3) | 05:44
06:26 (WEA_N21) | 20:55
05:41 (WEA RO3) | 05:46
06:26 (WEA_N21) | 20:53
05:41 (WEA RO3) | 05:47
06:26 (WEA_N21) | 20:51
05:42 (WEA R03) | 05:49
06:26 (WEA_N21) | 20:50
05143 (WEA R03) | 05:50
06:27 (WEA_N21) | 20:48
05:44 (WEA R03) | 05:52
06:27 (WEA_N21) | 20:46
05:59 (WEA_N21) | 05:54
06:27 (WEA_N21) | 20:44
05:59 (WEA_N21) | 05:55
06:27 (WEA_N21) | 20:42
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
06:01 (WEA_N21) | 06:10
06:28 (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
06:27 (WEA_N21) | 2017
06:04 (WEA_N21) | 06:16
06:27 (WEA_N21) | 20:15
06:04 (WEA_N21) | 06:18
06:25 (WEA_N21) | 20:12
06:05 (WEA_N21) | 06:20
06:24 (WEA_N21) | 20:10
06:07 (WEA_N21) | 06:21
06:23 (WEA_N21) | 20:08
06:08 (WEA_N21) | 06:23
06:21 (WEA_N21) | 20:06

| 454

|

| September

06:11 (WEA_N21) | 06:25
8 06:19 (WEA_N21) | 20:03

| 20:01
| 06:28
| 19:59
| 06:29
| 19:57
| 06:31
| 19:54
| 06:33
| 1%:52
| 06:34

| 19:50

| 06:36

| 19:47

| 06:38

| 19:45

| D6:39

| 19:43

| D6:41

| 19:41

| 06:42

| 19:38

| 06:44

| 19:36

| 06146

| 19:34

06:27 {WEA BO4E) | 06:47

3 06:30 (WEA BO4S) | 19:31
06:26 (WEA BO46) | 06:49

6 05:32 (WEABO4S) | 19:29
06:27 (WEA BO46) | 06:51

5 0632 (WEABOYE) | 19:27
06:29 (WEA BO46) | 06:52

3 06:32 (WEA BOMS) | 19:24
06:31 (WEA BO46) | 06:54

1 D632 (WEA BOME) | 1922
| 06:55

| 1%:20

26

11
15
18
19
20
21
22
20
20
18
16

13

232

Lizenzierter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

| Oktober
| 07:14 07:39 (WEA N20) | 07:07
| 1854 8 07:47 (WEA N20) | 16:48
| 07:15 | 07:09
| 18:52 | 16:46
| 07:17 | 07:11
| 18:49 | 16:44
| 07:19 | 07:13
| 18:47 | 16:42
| 07:20 | 07:15
| 18:45 | 16:41
| 07:22 | 07:16
| 18:42 | 16:39
07:02 (WEA 10/B047) | 07:24 | o718
07:07 (WEA 10/B047) | 18:40 | 16:37
07:02 (WEA 10/B047) | 07:25 | 07:20
B (WEA 10/BO47) | 18:38 | 16:35
3 (WEA 10/B047) | 07:27 | 07:22
8 (WEA 10/B047) | 18:36 | 16:34
07:05 (WEA 10/B047) | 07:29 | 07:24
07:08 (WEA 10/B047) | 18:33 | 16:32
| 07:30 | 07:25
| 18:31 | 16:31
| 07:32 | o7:27
| 18:29 | 16:29
| 07:34 | 07:29
| 18:27 | 16:27
| 07:36 | 07:31
| 18:25 | 16:26
| 07237 | o7:32
| 18:22 | 16:25
| 07:39 | 07:34
| 18:20 | 16:23
| 07:41 | 07:36
| 18:18 | 16:22
| 07:42 | 07:38
| 18:16 | 16:20
07:41 (WEA N20) | 07:44 | 07:39
07:52 (WEA N20) | 18:14 | 16:19
07:39 (WEA N20) | 07:46 | 07:41
07:54 (WEA N20) | 18:12 | 16:18
07:37 (WEA N20) | 07:48 | 07:43
07:55 (WEA N20) | 18:10 | 16:17
07:36 (WEA N20) | 07:50 | 07:44
07:55 (WEA N20) | 18:07 | 16:16
07:35 (WEA N20) | 07:51 | 07:46
07:55 (WEA N20) | 18:05 | 16:14
07:34 (WEA N20) | 07:53 | 07:48
07:55 (WEA N20) | 18:03 | 16:13
07:34 (WEA N20) | 06:55 | 07:49
07:56 (WEA N20) | 17:01 | 16:12
07:34 (WEA N20) | 06:57 | 07:51
07:54 (WEA N20) | 16:59 | 16:11
07:34 (WEA N20) | 06:58 | o752
07:54 (WEA N20) | 16:57 | 16:11
07:35 (WEA N20) | 07:00 | 07:54
07:53 (WEA N20) | 16:55 | 16:10
07:35 (WEA N20) | 07:02 | 07:55
07:51 (WEA N20) | 16:53 | 16:09
07:37 (WEA N20) | 07:04 | 07:57
07:50 (WEA N20) | 16:51 | 16:08
| 07:06 |
| 16:50 I
| 331 | 266
|

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

Tag im Monat Scnnenaufgang

Sonnenuntergang (55:MM)

(55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

| November| Dezember

| 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
| 08:18
| 16:04
| 08:15
| 16:05
| 08:20
| 16:05
| 08:20
| 16:08
| 08:21
| 16:06
| 08:21
| 16:07
| 08:22
| 16:07
| 08:22
| 16:08
| 08:22
| 16:09
| 0g:22
| 16:10
| 08:22
| 16:11
| 08:22
| 16:12
| 244
|
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 39 - 10 39 Bahrendorfer StraBe 8, Borne

Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Windenergieanlage/n ist/sind immer in Betrieb

| April

| 06:51
| 19:47
| 06:43
| 19:48
| 06:47
| 19:50
| 06:45
| 19:52
| 06:42
| 19:53
| 06:40
| 19:55
| 06:38
| 19:57
7:10 (WEA N20) | 06:35
(WEA N20) | 19:58
(WEA N20) | 06:33
(WEA N20) | 20:00
5 (WEA N20) | 06:31
(WEA N2} | 20:02
(WEA N2Q} | 06:29
(WEA N20) | 20:04
(WEA N20} | 06:26
(WEA N20) | 20:05
(WEA N20) | 06:24
(WEA N20) | 20:07
(WEA N20) | 06:22
(WEA N20) | 20:09
(WEA N20} | 06:20
(WEA N20) | 20:10
(WEA N20) | 06:18
(WEA N20) | 20:12
(WEA N20) | 06:15
(WEA N20) | 20:14
(WEA N20) | 06:13
07:20 (WEA N20} | 20:16
07:04 (WEA N20) | 06:11
07:18 (WEA N20) | 20:17
L} (WEA N20) | 06:09
07:16 (WEA N20) | 20:19

|Januar  |Februar |Marz
1]08:22
| 16:13
210822
| 16:14
3| 08:22
| 16:15
4] 08:22
| 16:16
5| 08:22
| 16:17
60821
| 16:19
710821
| 16:20
8| 08:21
| 16:21 11
9] 08:20
| 16:23 15
10| 08:20
| 16:24 18
110819
| 16:25 20
12]08:18
| 16:27 21
13| 08:18
| 16:28 21
14| 08:17
| 16:30 21
15| 08:16
| 16:31 21
16| 08:15
| 16:33 20
17| 08:14
| 16:35 19
18] 08:13
| 16:36 17
19 ] 08:12
| 16:38 14
20 0811
| 16:40 9
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
| 16:54
29 | 08:00
| 16:55
30| 07:59
| 16:57
31|07 57
| 16:

Sonnenscheinstunden | 259
astr.max.maogl.Beschattung |

| 06:07
| 20:21
| 06:05
| 20:22
| 06:03
| 20:24
| 06:01
| 20:26
| 05:59
| 20:27
| 05:56
| 20:29

06:26 (WEA 10/BO47) | 05:54
2 06:28 (WEA 10/BO47) | 20:31
06:23 (WEA 10/BO47) | 05:52
4 06:27 (WEA 10/BO47) | 20:32
07:21 (WEA 10/BO47) | 05:50
6 07:27 (WEA 10/BO47) | 20:34
07:19 (WEA 10/B047) | 05:49
7 07:26 (WEA 10/BO47) | 20:36
07:20 (WEA 10/BO47) |
3 07:23 (WEA 10/BO47) |

| 48
|

06:34 (WEA BO46)
3 06:37 (WEA BO4S) |
06:32 (WEA BO4S) |
5 06:37 (WEA BO46) |
06:30 (WEA BO46) |
6 0636 (WEA BO46) |

06:29 (WEA BO46) | 05:

6  06:35 (WEA BO4G) | 21:
DE:30 (WEA BO46) | 05:
3 06:33 (WEA BO46) |

23

21
22
25
26
27
28
28
29
30
30
31
30
30
30

34
37
37

| 21:28
0610 (WEA_N21) | 04:58
06:19 (WEA_N21) | 21:29
06:07 (WEA_N21) | 04:57
06:21 (WEA_N21) | 21:30
06:06 (WEA_N21) | 04:56
06:24 (WEA_N21) | 21:30
06:04 (WEA_N21) | 04:56
06:25 (WEA_N21) | 21:31
06:04 (WEA_N21) | 04:55
06:26 (WEA_N21) | 21:32
06:02 (WEA_N2L) | 04:55
06:27 (WEA_N21) | 21:33
06:02 (WEA_N21) | 04:55
06:28 (WEA_N21) | 21:33
06:01 (WEA_N21) | 04:54
06:28 (WEA_N21) | 21:34
06:01 (WEA_N21) | 04:54
06:29 (WEA_N2L) | 21:35
06:00 (WEA_N21) | 04:54
06:28 (WEA_N21) | 21:35
06:00 (WEA_N21) | 04:54
06:29 (WEA_N21) | 21:36
05:59 (WEA_N21) | 04:54
06:29 (WEA_N21) | 21:36
05:50 (WEA_N21) | 04:54
06:29 (WEA_N21) | 21:37
05:50 (WEA_N21) | 04:54
06:30 (WEA_N21) | 21:37
06:00 (WEA_N21) | 04:54
06:30 (WEA_N21) | 21:37
05:59 (WEA_N21) | 04:54
06:29 (WEA_N21) | 21:38
05:59 (WEA_N21) | 04:54
06:20 (WEA_N21) | 21:38
06:00 (WEA_N21) | 04:54
06:29 (WEA_N21) | 21:38
06:00 (WEA_N21) | 04:55
06:20 (WEA_N21) | 21:38
05:44 (WEA R03) | 04:55
06:29 (WEA_N21) | 21:38
05:42 (WEA RO3) | D4:56
06:29 (WEA_N21) | 21:38
05:42 (WEA R03) | 04:56
06:29 (WEA_N21) | 21:38
05:41 (WEA RO3) | 04:56
06:28 (WEA_N21) | 21:38
05:40 (WEA RO3) | 04:57
06:28 (WEA_N21) | 21:38
05:40 (WEA RO3) | 04:58
06:28 (WEA_N21) | 21:38
05:41 (WEA RO3) |

06:26 (WEA_N21) |

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

Tag im Monat Scnnenaufgang  (SS:MM)

Sonnenuntergang (55:MM)

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

il
0!

&

@

@

o

05:40 (WEA RO3)
06:28 (WEA_N21)
05:40 (WEA R03)
06:27 (WEA_N21)
05:40 (WEA RO3)
06:26 (WEA_N21)
05141 (WEA RO3)
06:26 (WEA_N21)

:27 (WEA 11/B048)

06:26 (WEA_N21)

127 (WEA 11/B048)

06:26 (WEA_N21)

126 (WEA 11/B048)

06:25 (WEA_N21)

126 (WEA 11/BO48)

06:25 (WEA_N21)
05:41 (WEA RD3)
06:24 (WEA_N21)
05:42 (WEA RO3)
06:24 (WEA_N21)
05:42 (WEA RD3)
06:24 (WEA_N21)
05:43 (WEA R03)
06:23 (WEA_N21)
05:43 (WEA R03)
06:22 (WEA_N21)
05:43 (WEA R03)
06:22 (WEA_N21)
05:43 (WEA RD3)
06:21 (WEA_N21)
05:44 (WEA R03)
06:21 (WEA_N21})
05:44 (WEA RD3)
06:20 (WEA_N21)
05:44 (WEA RO3)
06:20 (WEA_N21}
05:45 (WEA RO3)
05:56 (WEA RD3)
(05:45 (WEA R03)
05:56 (WEA RO3)
05:46 (WEA R03)
(05:57 (WEA R03)
05:46 (WEA RD3)
05:57 (WEA R03)
05:46 (WEA RO3)
05:57 (WEA RO3)
05:45 (WEA R03)
06:20 (WEA_N21)
05:46 (WEA R03)
06:22 (WEA_N21)
05:46 (WEA RO3)
06:23 (WEA_N21)
05:47 (WEA R03)
06:24 (WEA_N21)
05:46 (WEA RO3)
06:25 (WEA_N21)
05:47 (WEA R03)
06:26 (WEA_N21)
05:46 (WEA RD3)
06:26 (WEA_N21)
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Projekt:

WEA Borne-Mitte

SHADOW - Kalender

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 39 - 10 39 Bahrendorfer StraBe 8, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden |
astr.max.migl.Beschattung |

| Juli

10458
12137 26
2| 04:59
2137 27
3] 05:00
|21:37 28
4| 05:00
2136 29
5] 05:01
|21:36 32
60502
2135 33
7] 05:03
| 21:35 5
8 05:04
2134 36
91 05:05
|21:33 35
10| 05:06
121:33 3%
11 05:07
|21:32 38
12| 05:08
2131 38
13| 05:09
2130 38
14| 0510
2129 38
15| 0511
|21:28 39
16| 05:12
|21:27 37
17| 05:14
2126 38
18] 05:15
|21:25 3%
19| 0516
2124 R
20| 05:18
2123 30
21| 05:19
|21:22 30
22| 05:20
|21:20 30
23 | 05:22
2119 30
24| 05:23
|21:18 30
251 05:24
|21:16 30
26 05:26
| 21:15 30
27| 05127
2113 29
28 05:29
2112 29
29 05:30
2110 29
30| 05:32
2100 28
31]05:33
2107 27
502

| August

05147 (WEA RO3) | 05:35
06:28 (WEA_N21) | 21:06
05147 (WEA RO3) | 05:36
06:29 (WEA_N21) | 21:04
05:47 (WEA R03) | 05:38
06:29 (WEA_N21) | 21:02
05147 (WEA R03) | 05:39
06:30 (WEA_N21) | 21:00
05:32 (WEA 11/B048) | 05:41
06:31 (WEA_N21) | 20:59
05:33 (WEA 11/B04€) | 05:42
06:32 (WEA_N21) | 20:57
05:34 (WEA 11/B048) | 0544
06:33 (WEA_N21) | 20:55
05:34 (WEA 11/B048) | 05:46
06:33 (WEA_N21) | 20:53
05147 (WEA RO3) | 05:47
06:33 (WEA_N21) | 20:51
05148 (WEA RO3) | 05:49
06:34 (WEA_N21) | 20:50
05148 (WEA R03) | 05:50
06:35 (WEA_N21) | 20:48
05:48 (WEA RO3) | 05:52
06:35 (WEA_N21) | 20:46
05148 (WEA R03) | 05:54
06:36 (WEA_N21) | 20:44
05149 (WEA R03) | 05:55
06:36 (WEA_N21) | 20:42
05149 (WEA RO3) | 05:57
06:37 (WEA_N21) | 20:40
05:51 (WEA R03) | 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 RO3) | 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
06:09 (WEA_N21) | 06:10
06:39 (WEA_N21) | 20:23
06:09 (WEA_N21) | 06:11
06:33 (WEA_N21) | 20:21
06:10 (WEA_N21) | 06:13
06:40 (WEA_N21) | 20:19
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

149

| September | Oktober | November| Dezember

06:13 (WEA_N21) | 06:25 | 07:14 07:43 (WEA N20} | 07:07 | 07:58
06:38 (WEA_N21) | 2 | 18:54 21 08:04 (WEA N20) | | 16:07
06:13 {WEA_N21) | O | 07:15 07:42 (WEA N20) | O | 08:00
06:37 (WEA_N21) | 2 |18:52 20  08:02 (WEA N20) | | 16:07
06:13 (WEA_N21) | Of | 07:17 07:43 (WEA N20} | O | 08:01
06:35 (WEA_N21) | 1 | 18:49 18 DB:01 (WEA N20) | | 16:06
06:15 (WEA_N21) | O 107:19 07:44 (WEA N20) | 07:13 | 08:03
06:35 (WEA_N21) | L |18:47 16  08:00 (WEAN20) | 16:42 | 16:05
06:16 (WEA_N21) | Df 107:20 07:46 (WEA N20} | 07:15 | 08:04
06:33 (WEA N21) | 1 118:45 13 D7:59 (WEAN20} | 16:40 | 16:05
06:18 (WEA_N21) | Df | 07:22 07:47 (WEA N20} | 07:16 | 08:05
06:31 (WEA_N21) | 19:52 | 18:42 8  O7:55 (WEAN20) | 16:39 | 16:04
06:22 {WEA_N21) | 06:34 | 07:24 |07:18 | 08:07
06:27 (WEA_N21) | 19:50 | 18:40 | 16:04
| 07:25 | 08:08
| 18:38 | 16:04
| 07:27 | 08:09
| 18:36 | 16:03
| 07:29 | 08:10
|18:33 | 16:03
107:30 | 08:11
] 18:31 | 16:03
107:32 | 08:12
| 18:29 | 16:03
07:10 (WEA 10/B047) | 07:34 | 08:13
6 07:16 (WEA 10/5047) | 18:27 | 16:03
07:11 (WEA 10/B047) | 07:36 | 08:14
6 07:17 (WEA 10/B047) | 18:25 | 16:03
07:15 (WEA 10/B047) | 07:37 | 08:15
5 07:18 (WEA 10/BO47) | 18:22 | 16:03
07:14 (WEA 10/B047) | 07:39 | 08:16
2 07:16 (WEA 10/B047) | 18:20 | 16:03
| 07:41 | 08:17
| 18:18 | 16:03
1 07:42 | 08:17
|18:16 | 16:03
| 07:44 | 08:18
| 18:14 | 16:04
06:35 (WEA BO46) | 07:46 | 08:18
06:39 (WEA BO46) | 18:12 | 16:04
06:34 (WEA BO46) | 07:48 | 08:19
06:41 (WEA BO46) | 18:10 | 16:05
06:35 (WEA BO46) | 07:50 | 08:20
06:41 (WEA BO46) | 18:07 | 16:05
06:37 (WEA BO46) 07:52 (WEA N20) | 07:51 | 08:20
06:41 (WEA BO46) 6 07:58 (WEA N20) | 18:05 | 16:06
06:38 (WEA BO46) 07:48 (WEA N20) | 07:53 | 08:21
06:40 (WEA BO46) 12 08:01 (WEA N20) | 18:03 | 16:06
07:47 (WEA N20) | 06:55 | 08:21
16 08:03 (WEA N20) | 17:01 | 16:07
07:45 (WEA N20) | 06:57 | 08:22
18 08:03 (WEA N20) | 16:59 | 16:07
07:44 (WEA N20} | 06:58 | 08:22
20 08:04 (WEA N20) | 16:57 | 16:08
07:44 (WEA N20) | 07:00 | 08:22
20 08:04 (WEA N20) | 16:55 | 16:09
07:42 (WEA N20) | 07:02 | 08:22
22 08:04 (WEA N20) | 16:53 | 16:10
07:42 (WEA N20) | 07:04 | 08:22
22 08:04 (WEA N20) | 16:51 | 16:11
| 07:06 | 08:22
| 16:50 | 16:12
| 331 | 244

155 1 9% |

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

Tag im Monat

Scnnenaufgang

Sonnenuntergang (55:MM)

(5S:MM)
Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 40 - 10 40 Bahrendorfer StraBe 17, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs

Lizenzierter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mérz
110822
| 16:13
2]08:22
| 16:14
3]08:22
| 16:15
4| 08:22
| 16:16 9
5]08:22
| 16:17 14
6] 08:21
| 16:19 17
7|08
| 16:20 19
8] 08:21
| 16:21 21
9] 08:20
| 16:23 21
10] 08:20
| 16:24 21
110819
| 16:25 21
120818
| 16:27 20
13 08:18
| 16:28 19
14| 0817
| 16:30 17
15| 08:16
| 16:31 14
16| 08:15
| 16:33 9
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
| 16:54
29 | 08:00
| 16:55
30 | 07:59
| 16:57
3107 57
| 16:

Sonnenscheinstunden | 259

astr.max.migl.Beschattung | 240

| April

| 06:51
| 19:47
| 06:49
| 13:48
| 06:47
| 19:50
07:19 (WEA N20) | 06:45
(WEAN20) | 19:52
(WEA N20) | 06:42
(WER N20) | 19:53
(WEA N20) | 06:40
07:31 (WEA N20) | 19:55
07:13 (WEA N20} | 06:38

(WEA N20) | 06:35
(WEA N20) | 19:58
(WEA N20) | 06:33
(WEA N20) | 20:00
(WEA N20) | 06:31
(WEA N2} | 20:02
(WEA N2Q} | 06:29
(WEA N20) | 20:04
(WEA N20} | 06:26
(WEA N20) | 20:05
(WEA N20) | 06:24
(WEA N20) | 20:07
(WEA N20) | 06:22
(WEA N20) | 20:09
(WEA N20} | 06:20
(WEA N20) | 20:10
115 (WEA N20) | 06:18
7:24 (WEA N20} | 20:12

06:37 (WEA 10/BO47) | 06:05
2 06:39 (WEA 10/BO47) | 20:22
06:35 (WEA 10/BO47) | 06:03
4 06:39 (WEA 10/BO47) | 20:24
06:32 (WEA 10/BO47) | 06:01
6 06:38 (WEA 10/BO47) | 20:26
06:31 (WEA 10/BO47) | 05:59
6 06:37 (WEA 10/BO47) | 20:27

| 05:56
| 20:29
| 05:54
| 20:31
| 05:52
| 20:32
| 05:50
| 20:34
| 05:49
| 20:36

|
|
| 48
|

48

06:47 (WEA BO46) |
06:49 (WEA BO46) |
06:45 (WEA BO46) |
06:49 (WEA BOKS) |
06:43 (WEA BO46) |
06:49 (WEA BO46) |
06:41 (WEA BO46) |
D6:48 (WEA BO46) |
06:42 (WEA BOM6) |
06:46 (WEA BO46) |

06:23 (WEA_N21) |
06:33 (WEA_N21) |
06:20 (WEA_N21) |
06:35 (WEA_N21) |

22
24
25
26

28

35
36
37
37
35
35
33
31
29
25

21

=l

| Juni

06:18 (WEA_N21) | 05:01
06:37 (WEA_N21) | 21:23
06:16 (WEA_N21} | 05:00
06:38 (WEA_N21) | 21:25
06:15 (WEA_N21} | 05:00
06:39 (WEA_N21) | 21:26
06:15 (WEA_N21} | 04:59
06:40 (WEA_N21) | 21:27
06:14 (WEA_N21) | 04:58
06:40 (WEA_N21} | 21:28
06:13 (WEA_N21) | 04:58
06:41 (WEA_N21} | 21:29
06:12 (WEA_N21) | 04:57
06:41 (WEA_N21} | 21:30
06:12 (WEA_N21) | 04:56
06:41 (WEA_N21) | 21:30
06:12 (WEA_N21) | 04:56
06:41 (WEA_N21} | 21:31
06:12 (WEA_N21) | 04:55
06:42 (WEA N21} | 21:32
06:11 (WEA_N21) | 04:55
06:41 (WEA_N21) | 21:33
06:12 (WEA_N21} | 04:55
06:42 (WEA_N21) | 21:33
06:12 (WEA_N21) | 04:54
06:41 (WEA_N21) | 21:34
06:12 (WEA_N21) | 04:54
06:41 (WEA_NZ21) | 21:35
06:12 (WEA_N21) | 04:54
06:41 (WEA_N21) | 21:35
05:56 (WEA RO3) | 04:5¢
06:41 (WEA_N21} | 21:36
05153 (WEA RO3) | 04:5¢
06:40 (WEA_N21) | 21:36
05:52 (WEA RO3) | 04:54
06:39 (WEA_N21) | 21:37
05:51 (WEA RO3) | 04:54
06:39 (WEA_N21) | 21:37
05:51 (WEA RU3} | 04:54
06:39 (WEA_N21) | 21:37
05:50 (WEA RO3) | 04:5¢
06:37 (WEA N21) | 21:38
05:50 (WEA RO3) | 04:5¢
06:37 (WEA_N21) | 21:38
05:50 (WEA RO3) | 04:54
06:36 (WEA_N21} | 21:38
0550 (WEA RO3) | 04:55
06:35 (WEA_N21} | 21:38
05:50 (WEA RO3} | 04:55
06:34 (WEA_N21) | 21:38

135 (WEA 11/BO48) | 04:56

06:32 (WEA_N21} | 21:38

134 (WEA 11/B048) | 04:56

06:30 (WEA_N21) | 21:38

133 (WEA 11/B048) | 04:56

06:04 (WEA RD3) | 21:38

132 (WEA 11/BO48) | 04:57

06:04 (WEA RO3) | 21:38
05:52 (WEA R03) | 04:58
0603 (WEA RO3) | 21:38
05154 (WEA RD3) |
06103 (WEA RI3) |
| 499
|

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

Tag im Monat Scnnenaufgang  (SS:MM)

Sonnenuntergang (55:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (55:MM) Schattenende

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

17

05:54 (WEA RO3)
06:02 (WEA R03)
05:55 (WEA RO3)
06:01 (WEA RO3)
05:57 (WEA R03)
06:00 (WEA RO3)
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Projekt:
WEA Borne-Mitte

SHADOW - Kalender

Berechnung: Gesamtbelastung Borne-MitteSchattenrezeptor: 10 40 - 10 40 Bahrendorfer StraBe 17, Borne
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
1]04:58
| 21:37
20459
| 21:37
3] 05:00
| 2137
410500
|21:36

5 | 05:01
| 21:36
6] 0502
12135
710503
|21:35
8| 05:04
| 21:34
90505
]21:33
10| 0506
| 21:33
11| 0507
|21:32
12| 05:08
| 21:31

13 | 05:09
| 21:30

14 | 05:10
| 21:29
15| 0511
| 21:28
16| 05:12
|21:27
1710514
12126
1810515
|21:25
1910516
|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
25105:24
|21:16
26| 05:26
| 21:15
27| 05:27
|21:13
28| 05:2¢
| 21:12
29| 05:30
| 21:10

30 05:32
| 2109
31]05:33
| 2107
Sonnenscheinstunden | 502

astr.max.migl.Beschattung |

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

Tag im Monat

24
27
30
32

34

36
38
37

3

28
29
30
30

549

Scnnenaufgang
Sonnenuntergang (55:MM)

06:03 (WEA RO3)
06:08 (WEA RO3)
06:02 (WEA R03)
06:09 (WEA RO3)
06:01 (WEA RO3)
06:10 (WEA RO3)
06:01 (WEA RO3)
06:11 (WEA RO3)
06:00 (WEA R03)
06:12 (WEA RO3)

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

06:12 (WEA R03) | 20:40

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

0

A

06:37 (WEA_N21) | 20:38

44 (WEA 11/B048) | 06:00

06:41 (WEA_N21) | 20:36
06:00 (WEA RO3) | 06:02
06:43 (WEA_N21) | 20:39
06:00 (WEA RO3) | 06:03
06:44 (WEA_N21) | 20:32
06:00 (WEA RO3) | 06:05
06:45 (WEA_N21) | 20:30
06:01 (WEA RO3) | 06:07
06:47 (WEA_N21) | 20:27
06:01 (WEA R03) | 06:08
06:47 (WEA_N21) | 20:25
06:01 (WEA RO3) | 06:10
06:48 (WEA_N21) | 20:23
06:01 (WEA RO3) | 06:11
06:48 (WEA_N21) | 20:21
06:02 (WEA RO3) | 06:13
06:50 (WEA_N21) | 20:19
06:03 (WEA RO3) | 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

(55:MM)

362

Minuten mit Schatten

| 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
08:23 (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_M21) | 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

06:44 (WEA BO46) | 07:05
06:48 (WEA BO46) | 19:06
06:43 (WEA BO46) | 07:07
06:50 (WEA BOK6) | 19:03
06:44 (WEA BOK6) | 07:09
06:50 (WEA BO46) | 19:01
06:46 (WEA BO46) | 07:10
06:50 (WEA BO46) | 18:59
06:48 (WEA BO4E) | 07:12
06:50 (WEA BOE) | 18:56
|

|
| 381
|

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

13
15

17

69

Lizenzierter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

04.03.2021 17:39/3.4.415

| 18:18
07:19 (WEA 10/BOA7) | 07:43
07:24 (WEA 10/B047) | 18:16
07:19 (WEA 10/BG47) | 07:44
07:25 (WEA 10/B047) | 18:14
07:21 (WEA 10/BOA7) | 07:46
07:26 (WEA 10/BO47) | 18:12
07:22 (WEA 10/BO47) | 07:48
07:25 (WEA 10/BOA7) | 18:10

| 07:50
18:07

6:58
6:57
7.00
6:55
7,02
6:53
7.04
6,51

21

21

21

21

175

| November] Dezember

07:51 (WEA N20) | 07:07
08:10 (WEA N20) | 16:45
07:49 (WEA N20) | 07:09
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
07:48 (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

| 07:25

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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UBER DNV GL

Inspiriert durch das Ziel, Leben, Eigentum und Umwelt zu schitzen, verbessert DNV GL die Sicherheit
und Nachhaltigkeit Ihrer Projekte. Wir bieten technische Prif- und Zertifizierungsdienstleistungen sowie
Software und unabhéngige Beratungsservices fiir die Energie-, Ol & Gas- und maritime Wirtschaft. Wir
bieten dartber hinaus Zertifizierungsleistungen flir Kunden aus vielen weiteren Branchen an. Unsere
Test-, Zertifizierungs- und Beratungsdienstleistungen werden unabhdngig voneinander angeboten.
Unsere Mitarbeiter in tGber 100 Landern unterstiitzen unsere Kunden, um die Welt sicherer, intelligenter
und griiner zu gestalten.



