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1 EINLEITUNG

Von der ERG Development Germany GmbH & Co. KG wurde der GL Garrad Hassan Deutschland GmbH (GH-D) am
2021-07-26 der Auftrag erteilt, fur den geplanten Windenergiepark bei Heyen im Landkreis Holzminden in Niedersachsen
die Schattenwurfbelastung an den umliegenden Immissionsorten (I0) unter Berlicksichtigung aller immissionsrelevanten
Windenergieanlagen (WEA) zu berechnen.

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

2 IMMISSIONSRELEVANTE WINDENERGIEANLAGEN

Auf der beplanten Flache ist von der ERG Development Germany GmbH & Co. KG eine neue Windenergieanlagen (WEA)
des Typs Vestas V162-6.0MW mit einer Nabenhdhe von 169,0 m und einem Rotordurchmesser von 162 m geplant.

Als Vorbelastung werden insgesamt 22 WEA ber(cksichtigt, und zwar:

. 6 WEA des Typs Enercon E-66/18.70 mit einem Rotordurchmesser von 70,0 m und einer Nabenhéhe von 98,0 m
(WP Heyen)

o 5 WEA des Typs Enercon E-66/18.70 mit einem Rotordurchmesser von 70,0 m und einer Nabenhéhe von 86,0 m
(WP Heyen)

. zwei WEA des Typs Enercon E-101 3.0MW mit einem Rotordurchmesser von 101,0 m und einer Nabenhéhe von
135,4 m (WP Heyen Il)

e eine WEA des Typs Enercon E-53 mit einem Rotordurchmesser von 53,0 m und einer Nabenhohe von 73,3 m
(WP GroRer Berg)

e  vier WEA des Typs Enercon E-40/5.40 mit einem Rotordurchmesser von 40,0 m und einer Nabenhdéhe von 65,0 m
(WP GroRer Berg)

e eine WEA des Typs Enercon E-40/6.44 mit einem Rotordurchmesser von 44,0 m und einer Nabenhdhe von
73,25 m (WP Groler Berg)

e sowie drei WEA des Typs GE Wind Energy 1.5sl mit einem Rotordurchmesser von 77,0 m und einer Nabenhdhe
von 85,0 m (WP Rebenstein).

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

Die Koordinaten der Standorte der geplanten WEA wurden vom Auftraggeber angegeben. Die Standortkoordinaten und
Nabenhdhen der Bestandsanlagen wurden den von den Landkreisen Holzminden und Hameln-Pyrmont zur Verfiigung
gestellten Daten entnommen. 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 immissionsrelevanter Entfernung bekannt.

3 IMMISSIONSORTE

Als Immissionsorte (I0) wurden die nachstgelegenen Wohnbebauungen ausgewahlt, fir die von erhéhter potenzieller
Schattenwurfimmission ausgegangen werden kann. Die ausgewahlten 10 sind unterschiedlich bewachsen und werden
als den zu beurteilenden WEA zugewandt betrachtet. Es wird davon ausgegangen, dass Bewuchs den Schattenwurf nicht
wesentlich abschwacht.

Die Koordinaten der 10 wurden anhand Kartenmaterial im Maf3stab 1:5.000 ermittelt. Erhebliche Abweichungen, die einen
Einfluss auf das Endergebnis haben kénnten, sind nicht zu erwarten.
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4 BEURTEILUNGSVERFAHREN

Einen Einfluss auf die Schattenwurfbelastung haben die geographische Lage der WEA, der Immissionsorte (I0) und deren
Lage zueinander sowie die 6rtlichen Gegebenheiten. Diese Daten werden als Eingabeparameter fiir die verwendete
Software "WindPRO” der Fa. Energi- og Miljgdata, Aalborg, Danemark, in der Version 3.4.415 /2/ benutzt, mit der tber
Sonnenstandsdiagramme und die sich dann ergebende Geometrie mdglicher Schattenwurf berechnet wird. Die
Standortkoordinaten (GauRR-Kriiger-Koordinaten) und die Hohe Gber N.N. der zu berlicksichtigenden WEA sowie deren
Nabenhéhe und der Rotordurchmesser werden ermittelt und stellen den ersten Teil der Eingangsgrofen fiir die
Schattenwurfberechnung dar. Der zweite Teil ist die Festlegung der Immissionsorte. Sie werden durch die vor Ort
gewonnenen Kenntnisse iber Wohnbebauungen anhand der Standortkoordinaten, der Hohe tber N.N., der GréR3e, der
Platzierung und der Ausrichtung beschrieben. Die GroRe wird hier gemall 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 Hohe von 2 m liber dem Boden befindet.

Anhand der oben genannten Eingangsdaten erfolgt die Berechnung der maximal mdglichen Schattenwurfbelastung an
den 10. Die Berechnung der maximalen Schattenwurfbelastung an den 10 entspricht dem unginstigsten 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° Uber dem Horizont steht. Diese werden wegen zu geringer Strahlungsintensitat nicht
berlcksichtigt.

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

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

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

e die angenommenen Schattenwurfrezeptoren bzw. Fenster an den 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 mdgliche Schattenwurfbelastung an den ausgewahiten
Immissionsorten bestimmt. Dabei werden zum einen die Vorbelastung durch vorhandene und ggf. weitere geplante WEA
und zum anderen die resultierenden Gesamtimmissionen bestimmt. Dabei ergibt sich folgendes Ergebnis fiir den
unguinstigsten Fall:

5.1 Gesamtbelastung

Am Immissionsort 1029 (NordfeldstralRe 4, Wegensen) tritt die hdchste Belastung durch Schattenwurf auf. Sie betragt 77
Stunden und 42 Minuten pro Jahr, verteilt auf 225 Tage. Die maximale Tagesbelastung betragt 46 Minuten. Am
zweitstarksten belastet ist mit bis zu 72 Stunden und acht Minuten pro Jahr, verteilt auf 189 Tage, und einer maximalen
Tagesbelastung von 53 Minuten der 10 30 (Granneweg 8, Wegensen). Am 10 31 (Granneweg 4, Wegensen) wird
ebenfalls erheblicher Schattenwurf verursacht. Dieser betragt dort bis zu 59 Stunden und neun Minuten pro Jahr, verteilt
auf 168 Tage. Die maximale Tagesbelastung betragt dort 43 Minuten.
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Innerhalb der Ortslage Heyen ist der Immissionsort 10 27 (Kleine StralRe 14 A, Heyen) mit 52 Stunden und 14 Minuten
pro Jahr, verteilt auf 147 Tage am starksten belastet. Die maximale Tagesbelastung betragt hier 33 Minuten. Der hier am
zweitstarksten belastete Immissionsort ist der 10 24 (Neuer Weg 11, Heyen), fir den eine Jahresbelastung von 34
Stunden und sechs Minuten, verteilt auf 116 Tage ermittelt wurde. Die ermittelte maximale Tagesbelastung von 27
Minuten unterschreitet den Richtwert von 30 Minuten um drei Minuten. Am Immissionsort 25 (Neuer Weg 17, Heyen)
ergibt sich mit 33 Stunden und 17 Minuten pro Jahr, verteilt auf 112 Tage, die dritthochste Belastung innerhalb dieser
Ortslage. Die maximale Tagesbelastung betragt hier 32 Minuten.

5.2  Vorbelastung

Am Immissionsort 29 (Nordfeldstralle 4, Wegensen) betragt die Vorbelastung 70 Stunden und 15 Minuten pro Jahr, verteilt
auf 219 Tage. Die maximale Tagesbelastung betragt dort 31 Minuten. Am zweitstarksten belastet ist mit bis zu 63 Stunden
und 57 Minuten pro Jahr, verteilt auf 188 Tage, und einer maximalen Tagesbelastung von 42 Minuten der 10 30
(Granneweg 8, Wegensen). Erheblicher Schattenwurf durch die vorhandenen WEA tritt auch am 10 31 (Granneweg 4,
Wegensen) auf. Dieser betragt dort bis zu 51 Stunden und 31 Minuten pro Jahr, verteilt auf 150 Tage. Die maximale
Tagesbelastung betragt dort 43 Minuten.

In der Ortslage Heyen ist am Immissionsort 10 27 (Kleine Stral’e 14 A, Heyen) die hdchste Jahresbelastung festzustellen.
Sie betragt hier bis zu 37 Stunden und 55 Minuten pro Jahr, verteilt auf 109 Tage. Die maximale Tagesbelastung betragt
hier 33 Minuten. An allen weiteren betrachteten Immissionsorten in der Ortslage Heyen liegen sowohl die zu erwartenden
Schattenwurfzeiten pro Jahr als auch die maximalen Tagesimmissionen unterhalb der Richtwerte von 30 Stunden pro
Jahr bzw. 30 Minuten pro Tag.

5.3  Zusatzbelastung

Durch die geplante Anlage ergibt sich am bisher nicht durch Schattenwurf belasteten Immissionsort 10 20 (Hauptstralie
2, Heyen) eine Jahresbelastung von 19 Stunden und 54 Minuten, verteilt auf 44 Tage. Die maximale Tagesbelastung
ergibt sich hier zu 34 Minuten. Am Immissionsort 10 21 (Gartenweg 6, Heyen) erhéht sich die Jahresbelastung um 17
Stunden und 59 Minuten auf 22 Stunden und 59 Minuten pro Jahr, die maximale Tagesbelastung erhdht sich um 19
Minuten auf 33 Minuten. Ebenfalls von einer Erhéhung betroffen ist der Immissionsort 10 25 (Neuer Weg 17, Heyen). Hier
erhoht sich die Jahresbelastung um 17 Stunden und finf Minuten auf 33 Stunden und 17 Minuten pro Jahr. Die maximale
Tagesbelastung erhéht sich hier um 12 Minuten auf 32 Minuten.

Betrachtet man die Ortslage Wegensen, so ist an den Immissionsorten 10 29 bis 10 31 die hochste Zunahme der
Schattenwurfbelastung zu verzeichnen. Am 10 30 (Granneweg 8, Wegensen) betragt die Zunahme acht Stunden und 11
Minuten pro Jahr. Dies fuhrt zu einer Gesamtbelastung von bis zu 72 Stunden und acht Minuten pro Jahr. Die maximale
Tagesbelastung steigt um 11 Minuten auf dann 53 Minuten. Am IO 31 (Granneweg 4, Wegensen) erhoht sich die
Jahresbelastung um bis zu sieben Stunden und 38 Minuten auf dann 59 Stunden und neun Minuten. Die maximale
Tagesbelastung erhdht sich hier nicht. Am 10 29 (NordfeldstralBe 4, Wegensen) ergibt sich eine Erhéhung der
Jahresbelastung um bis zu sieben Stunden und 27 Minuten auf 77 Stunden und 42 Minuten. Die Tagesbelastung erhoht
sich hier um 15 Minuten auf 46 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.
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7 ABSCHLIERENDE BEURTEILUNG

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

Unter den oben beschriebenen Vorbedingungen ergibt die Berechnung, dass im Bereich nordlich der Hauptstralle in der
Ortschaft Heyen, an den durch die Immissionsorte IO 20 bis IO 27 reprasentierten Hausern im Bereich Esperder Strale,
Kleine StraRe, Neuer Weg, Hagenstrake eine Uberschreitung der genannten Richtwerte nicht ausgeschlossen werden
kann. Dasselbe gilt fir den gesamten Bereich der Ortslage Wegensen. Die Belastung der Immissionsorte durch die
geplanten Anlagen ist somit als beeintrachtigend zu werten.

Daher sollte durch eine Einrichtung, die den Schattenwurf auf das zulassige Malk begrenzt, der Schutz der Anwohner vor
diesen Beeintrachtigungen sichergestellt werden. GemaR /3/ kénnen hierfiir technische MaRRnahmen zur zeitlichen
Beschrankung angewandt werden. Diese sollte mindestens alle Wohngebaude in folgenden Bereichen berlicksichtigen:

e Das in der Ortslage Heyen durch die Immissionsorte 10 20 bis IO 27 begrenzte Gebiet an der Esperder Stralle
und Kleine StralRe bis zur Einmindung HagenstralRe, die schutzbedurftige Bebauung an der Strale Neuer Weg
und Gartenweg bis zur Einmiindung in die Hauptstrale sowie die in deren &stlichen Verlauf liegende
Wohnbebauung.

e Die schutzbediirftige Bebauung im gesamten Bereich der Ortslage Wegensen.

Da der Richtwert von 30 Stunden pro Kalenderjahr auf Grundlage der astronomisch moglichen Beschattung entwickelt
wurde, ist fiur Abschaltautomatiken der Wert fiir die tatsdchliche, meteorologische Schattendauer auf 8 Stunden pro
Kalenderjahr zu berlicksichtigen.

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 fiir eine zeitgesteuerte Abschaltung ein Kalender basierend auf
dem realen Sonnenstand zugrunde gelegt werden.

8 ZUSAMMENFASSUNG

Zur Ermittlung der Schattenwurfbelastung in der Umgebung der geplanten Windenergieanlage bei Heyen wurden
Berechnungen durchgefiihrt. Die ortlichen Parameter wurden bei einer Ortsbesichtigung am 2021-08-31 ermittelt bzw.
durch Standardvorgaben fiur die Ermittlung des ungtinstigsten Falles festgelegt.

Die Belastung der Immissionsorte durch Schattenwurf betragt bei einer Berechnung des ungiinstigsten Falles unter
Beriicksichtigung der als Vorbelastung zu wertenden WEA maximal 77 Stunden und 42 Minuten im Jahr (IO 29
NordfeldstraBe 4, Wegensen) bzw. 53 Minuten pro Tag (IO 30 Granneweg 8, Wegensen). Die Uberschreitung der
Richtwerte wird dabei bereits durch die WEA der Vorbelastung verursacht, die geplante WEA leistet aber mit bis zu 19
Stunden und 54 Minuten pro Jahr einen relevanten Beitrag zur Erhéhung dieser Uberschreitungen.
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10 ANHANG

Auf den folgenden Seiten sind die Berechnungsergebnisse dargestellt.
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10.1 Hauptergebnis Vorbelastung

Projek,

Heyen

SHADOW - Hauptergebnis

Berechnung: Vorbelastung
Annahmen fiir Schattenwurfberechnung
Beschattungsbereich der WEA

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

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

Die dargestellten Zeiten sind die astronomisch maximal mdégliche
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
Rezeptorfliche aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:

Verwendete Hohenlinien: WP Heyen DGM

Hindernisse in Berechnung verwendet

Rasterauflésung: 10,0 m

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

WEA

WEA-Typ

Ak-  Hersteller
tu-

ell

Ost Nord Z  Beschreibung

[m]

160,0 WEA 01 Ener...
161,3 WEA 02 Ener...
176,6 WEA 03 Ener...
170,0 WEA 04 Ener...
163,2 WEA 05 Ener...
143,3 WEA 06 Ener...
131,5 WEA 07 Ener...
140,5 WEA 08 Ener...
160,9 WEA 09 Ener...
149,2 WEA 10 Ener...
175,9 WEA 11 Ener...
129,6 WEA 12 Ener...
141,9 WEA 13 Ener...
144,1 WEA 14 Ener...
142,7 WEA 15 Ener...
144,2 WEA 16 Ener...
141,3 WEA 17 Ener...
195,8 WEA 19 GE 1...
196,9 WEA 20 GE 1...
181,9 WEA 21 GE 1...
106,2 WEA 22 Ener...
135,3 WEA 23 Ener...

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

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

Nein
Nein
Nein
Nein
Nein
Nein
Nein
Nein
Nein
Nein

WEA_01
WEA_02
WEA_03
WEA_04
WEA_05
WEA_06
WEA_07
WEA_08
WEA_09
WEA_10
WEA_11
WEA_12
WEA_13
WEA_14
WEA_15
WEA_16
WEA_17
WEA_19
WEA_20
WEA_21
WEA_22
WEA_23

537.179,3
537.052,0
537.118,3
537.294,6
536.830,8
536.537,2
536.152,0
536.447,8
536.966,8
536.358,3
537.107,3
531.915,6
531.933,0
531.952,6
531.729,7
532.031,6
531.726,7
535.356,0
535.576,0
535.949,0
535.728,4
536.053,0

5.762.530,2
5.762.240,0
5.761.989,6
5.762.754,2
5.762.590,3
5.762.306,7
5.763.176,1
5.762.973,9
5.762.795,1
5.762.623,4
5.761.712,8
5.763.364,0
5.764.003,0
5.763.558,0
5.763.620,1
5.763.806,0
5.763.811,1
5.766.217,0
5.766.007,0
5.765.774,0
5.762.931,4
5.762.842,4

ENERCON
ENERCON

Schattenrezeptor-Eingabe

Nr. Name Ost Nord

10_01 IO 01 Birkenweg 12, Heyen
10_02 10 02 Tannenweg 6, Heyen
10_03 10 03 Lérchenblick 23, Heyen
10_04 10 04 Larchenblick 2, Heyen
10_05 I0 05 Kihiweg 12, Heyen

10_06 10 06 Willy-Penzel-Platz 3, Heyen
10_07 10 07 Dasper StraBe 9, Heyen
10_08 10 08 Dasper StraBe 1, Heyen
10_09 10 09 Goldener Winkel 2, Heyen

(Fortsetzung néchste Sefte)...

534.659,3
534.609.8
534.453,9
534.417,4
534.321,9
534.324.1
534.503,8
534.622,0
534.624.9

5.761.565,6
5.761.642,3
5.761.529,3
5.761.660,4
5.761.572,7
5.761.646,0
5.761.728,6
5.761.740,6
5.761.787,1

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-i

GE WIND ENERGY
GE WIND ENERGY
GE WIND ENERGY

z

[m]
1259
1204
1249
1175
1226
1191
1153
116,1
113,9

Typ

E-66/18.70-1.800
E-66/18.70-1.800
E-66/18.70-1.800
E-66/18.70-1.800
E-66/18.70-1.800
E-66/18.70-1.800
E-66/18.70-1.800
E-66/18.70-1.800
E-66/18.70-1.800
E-66/18.70-1.800
E-66/18.70-1.800
E-53-800
E-40/5.40-500
E-40/6.44-600
E-40/5.40-500
E-40/5.40-500
E-40/5.40-500
GE 1.5sl-1.500
GE 1.5s]-1.500
GE 1.5sl-1.500
E-101-3.000
E-101-3.000

Breite Hohe Hohe Neigung
0.Gr.

£
)
E)

I\JNI\JI\J‘NNI\JMM
OO0 O0OO0OO00O00O0O

b e e e e
[=Nelelolelelolele]

b b e e
[ejejejojlelelole}e)]

d.dk
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] )
con,
windp

Lizerzierter Anwender

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

22.09.2021 16:12/3.5.552

Schattendaten
Nenn- Rotor- Naben- Beschatt.- U/min
leistung durch-  héhe Bereich
messer
(kw] — [m] [m] [m]  [U/min]
1.800 70,0 86,0 1.486 22,0
1.800 70,0 86,0 1.486 22,0
1.800 70,0 86,0 1.486 22,0
1.800 70,0 86,0 1.486 22,0
1800 700 98,0 1.486 22,0
1.800 70,0 98,0  1.48 22,0
1.800 70,0 98,0 1.486 22,0
1.800 70,0 98,0  1.486 22,0
1.800 70,0 98,0 1.486 22,0
1.800 70,0 98,0  1.486 22,0
1.800 70,0 86,0 1.486 22,0
800 53,0 733 996 29,0
500 40,3 650 897 38,0
600 440 650 836 34,5
500 40,3 650 897 38,0
500 40,3 650 897 38,0
500 40,3 65,0 897 38,0
1500 770 850  2.500 18,0
1500 770 850  2.500 18,0
1500 770 850  2.500 18,0
3.000 101,0 1354 2.214 14,5
3.000 10,0 1354 2.214 14,5
Ausrichtungsmodus ~ Augenhshe
des (2vD)
Fensters U.Gr.
(] [m]
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdéchshaus-Modus" 2,0
0,0  “Gewéchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0  "Gewéachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0  "Gewachshaus-Modus" 2,0

moszozorzz/r WINAPRO ‘
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Pragekt: Lizenzierter Anwender

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

Beredhnet:

22.09.2021 16:12/3.5.552

SHADOW - Hauptergebnis

Berechnung: Vorbelastung
...(Fortsetzung von vorheriger Seite)

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhdhe
U.Gr. des (2ZV1)
Fensters 0.Gr.
[m] [m] [m] [m] [2] [m]
10_10 IO 10 Goldener Winkel 7, Heyen 534.528,8 5.761.809,7 112,0 1,0 1,0 2,0 0,0  "Gewéchshaus-Modus" 2,0
10_11 10 11 Knapp 1, Heyen 534.713,9 5.761.8004 1186 1,0 1,0 2,0 0,0 "Gewachshaus-Modus" 2,0
10_12 10 12 Génne 16, Heyen 534.416,4 5761.977,7 1166 1,0 10 20 0,0  "Gewachshaus-Modus" 2,0
[0_13 10 13 Génne 10, Heyen 534.527,2 5761.961,0 1091 10 10 20 0,0  "Gewéchshaus-Modus" 2,0
I0_14 10 14 Génne 1, Heyen 534.604,7 5.761.9599 104,5 10 10 20 0,0  "Gewéichshaus-Modus" 2,0
10_15 10 15 KampstraBe 3, Heyen 534.664,8 57620148 1020 10 10 2,0 0,0 "Gewdchshaus-Modus" 2,0
10_16 10 16 Wiesengrund 1, Heyen 534.460,3 5.762.190,8 988 10 10 2,0 0,0 "Gewdchshaus-Modus" 2,0
[0_17 10 17 Twetje 2, Heyen 534.539,5 5.762.080,1 1034 1,0 10 20 0,0  "Gewachshaus-Modus" 2,0
10_18 10 18 Esperder StraBe 1, Heyen 534.629,8 5.762.091,9 100,0 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_19 10 19 HauptstraBe 6, Heyen 534.735,6 5.762.065,7 1004 1,0 1,0 2,0 0,0  "Gewachshaus-Modus' 2,0
10_20 10 20 HauptstraBe 2, Heyen 534.923,9 5.762.032,2 102,7 10 10 2,0 0,0 "Gewdchshaus-Modus" 2,0
10 21 10 21 Gartenweg 6, Heyen 534.8854 5.762.097,8 1000 10 10 2,0 0,0 "Gewdchshaus-Modus" 2,0
10_22 10 22 Esperder Strafe 13, Heyen 534.632,8 5.762.2093 9,8 10 10 2,0 0,0 "Gewachshaus-Modus" 2,0
10_23 10 23 HagenstraBe 6, Heyen 534.742,2 57622355 959 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_24 10 24 Neuer Weg 11, Heyen 534.698,8 57623216 94,4 1,0 10 20 0,0  "Gewachshaus-Modus" 2,0
10_25 10 25 Neuer Weg 17, Heyen 534.914,6 5762.336,5 93,8 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_26 10 26 Esperder StraBe 37, Heyen 534.721,7 5.762.542,5 91,2 10 1,0 20 0,0  "Gewachshaus-Modus' 2,0
10_27 10 27 Kleine StraBe 14A, Heyen 534.8324 57625328 916 10 10 20 0,0 "Gewdchshaus-Modus" 2,0
10_28 10 28 lIsestraBe 2A, Esperde 535.346,9 5.763.8149 9,5 10 1,0 2,0 0,0  "Gewachshaus-Modus' 2,0
10_29 10 29 NordfeldstraBe 4, \Wegensen 537.662,2 5.762.183,3 1453 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_30 IO 30 Granneweg 8, Wegensen 537.618,3 5.762.1116 1438 1,0 10 20 0,0 "Gewéchshaus-Modus" 2,0
10_31 10 31 Granneweg 4, Wegensen 537.686,7 5.762.035,2 140,5 1,0 1,0 2,0 0,0  "Gewéchshaus-Modus" 2,0
10_32 10 32 Untere DorfstraBBe 7, Wegensen ~ 537.804,9 5.762.066,8 138,7 1,0 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_33 10 33 Wegensener StraBe 5 Wegensen 537.781,2 57619536 137,5 10 10 2,0 0,0 "Gewachshaus-Modus' 2,0
10_34 10 34 Obere DorfstraBe 10, Wegensen  537.940,5 5.761.9486 1322 10 10 20 0,0 "Gewachshaus-Modus" 2,0
I0_35 10 35 Obere DorfstraBe 94, Wegensen  537.935,1 5.761.826,0 1406 10 10 2,0 00  "Gewachshaus-Modus" 2,0
10_36 10 36 Hintere DorfstraBe 2, Kreipke 536.736,8 5.761.280,0 146,3 1,0 10 20 0,0 "Gewdachshaus-Modus" 2,0

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

10_01 10 01 Birkenweg 12, Heyen 0:00 0 0:00
10_02 10 02 Tannenweg 6, Heyen 0:00 0 0:00
10_03 10 03 Larchenblick 23, Heyen 0:00 0 0:00
10_04 10 04 Larchenblick 2, Heyen 1:56 21 0:07
10_05 10 05 Kihlweg 12, Heyen 1:.07 19 0:05
10_06 10 06 Willy-Penzel-Platz 3, Heyen 5:32 36 0:12
10_07 10 07 Dasper StraBe 9, Heyen 1:38 17 0:07
10_08 10 08 Dasper StraBe 1, Heyen 0:00 0 0:00
10_09 10 09 Goldener Winkel 2, Heyen 0:00 0 0:00
10_10 10 10 Goldener Winkel 7, Heyen 5:58 34 0:13
I0_11 10 11 Knapp 1, Heyen 0:00 0 0:00
10_12 10 12 Génne 16, Heyen 8:15 57 0:14
I0_13 10 13 Génne 10, Heyen 10:49 61 0:15
10_14 10 14 Génne 1, Heyen 11:07 50 0:15
10_15 10 15 KampstraBe 3, Heyen 11357 51 0:16
10_16 10 16 Wiesengrund 1, Heyen 19:51 87 0:17
10_17 10 17 Twetje 2, Heyen 8:16 51 0:15
10_18 10 18 Esperder StraBe 1, Heyen 9:38 49 Q:16
10_19 10 19 Hauptstrafe 6, Heyen 12:21 51 0:17
10_20 10 20 HauptstraBe 2, Heyen 0:00 0 0:00
10_21 10 21 Gartenweg 6, Heyen 5:00 28 0:14
10_22 10 22 Esperder StraBe 13, Heyen 13:51 67 0:16
10_23 10 23 HagenstraBe 6, Heyen 9:17 42 0:17
10_24 10 24 Neuer Weg 11, Heyen 21:47 82 0:21
10_25 10 25 Neuer Weg 17, Heyen 16:12 71 0:20
10_26 10 26 Esperder StraBe 37, Heyen 19:46 73 0:23
10_27 10 27 Kleine StraBe 14A, Heyen 37:55 109 0:33
10_28 10 28 llsestraBe 2A, Esperde 25:28 86 0:21
10_29 10 29 NordfeldstraBe 4, Wegensen 70:15 219 0:31

(Fortsetzung nachste Sefte)...

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.ermd-international.com, windp .k no2n0z;2 - WINAPRO '
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Projekt: Lizengierter Arwender:

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

Berechnet:

22.09.2021 16:12/3.5.552
SHADOW - Hauptergebnis

Berechnung: Vorbelastung

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

Nr. Name StundenfJahr  Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [
I0_30 IO 30 Granneweg 8, Wegensen 63:57 188 0:42
[0_31 10 31 Granneweg 4, Wegensen 51281 150 0:43
[0_32 10 32 Untere DorfstraBe 7, Wegensen 45:14 187 0:23
[0_33 10 33 Wegensener StraBe 5, Wegensen 40:11 123 0:35
[0_34 10 34 Obere DorfstraBBe 10, Wegensen 35:23 156 0:22
I0_35 10 35 Obere DorfstralBe 94, Wegensen 29:08 100 0:29
I0_36 10 36 Hintere DorfstraBBe 2, Kreipke 0:00 o] 0:00

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal
[h/a]
WEA_01 WEA 01 Enercon E-66-18.70 0:00

WEA_02 WEA 02 Enercon E-66-18.70 69:17
WEA_03 WEA 03 Enercon E-66-18.70 64:18
WEA_04 WEA 04 Enercon E-66-18.70 0:00
WEA_05 WEA 05 Enercon E-66-18.70 31:40
WEA_06 WEA 06 Enercon E-66-18.70 16:38

WEA_07 WEA 07 Enercon E-66-18.70 9:33
WEA_08 WEA 08 Enercon E-66-18.70 10:10
WEA_09 WEA 09 Enercon E-66-18.70 0:00

WEA_10 WEA 10 Enercon E-66-18.70 10:57
WEA_11 WEA 11 Enercon E-66-18.70 50:42

WEA_12 WEA 12 Enercon E-53 0:00
WEA_13 WEA 13 Enercon E-40-5.40 0:00
WEA_14 WEA 14 Enercon E-40/6.44 0:00
WEA_15 WEA 15 Enercon E-40-5.40 0:00
WEA_16 WEA 16 Enercon E-40-5.40 0:00
WEA_17 WEA 17 Enercon E-40-5.40 0:00
WEA_19 WEA 19 GE 1.5sl 0:00
WEA_20 WEA 20 GE 1.5sl 0:00
WEA_21 WEA 21 GE 1.5sl 0:00

WEA_22 WEA 22 Enercon E-101 3.0 MW 61:49
WEA_23 WEA 23 Enercon E-101 3.0 MW 97:49

Summen in Rezeptortabelfe und WEA-Tabefle kdnnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann undfoder ein Rezeptor gleichzeitig von
2zwei oder mehr WEA beschattet werden kann.

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk 23.09.2021 07:27 /3 W|nd PRO .
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—

Stunden/Jahr, Astron.max.mé&gl.

1 - <5 Stunden

5 - <10 Stunden
~ 10-<20Stunden

20 - <30 Stunden
[ ~30- <60 Stunden

60 - <90 Stunden

[ 90- <120 Stunden
[ 120- <240 Stunden
P 240 - <=1.000 Stunden

1010 27
. <o [0_2;':?_25. ’ - . X : .
I9g1Q 222
510175 10 21

—=J 20|

v Lo
‘ i ] : Zad
rrlCrI_Cu'Io 02 iF b V- SF N

______ 0.5 010 v1

3

tributors, Data Oﬁ%'HStreetMap anr&{ﬂ‘h_utors, 6?D_hL

a 5

3k  Existierende WEA

0 500 1000 1500 2000 m
Karte: EMD OpenStreetMap , Mafstab 1:35.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 535.200,0 Nord: 5.763.500,0
@& Schattenrezeptor
Hohe der Schattenkarte: WP Heyen DGM
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10.3 Schattenwurfkarte Vorbelastung, Stunden pro Jahr (Detail Heyen)

Stunden/Jahr,
Astron.max.mogl.

1-<5
5-<10

10 - <20

20 - <30

30 - <60

60 - <90

90 - <120

120 - <240
240 - <=1.000

35, (C) OperistreetMap contributors, Data OpenStreetMap and contributors, ODbL

0 100 200 300 400 m

Karte: EMD OpenStreetMap , MaB3stab 1:6.000, Mitte: UTM (north)}-ETRS89 Zone: 32 Ost: 534.708,4 Nord: 5.761.984,1
¥ Existierende WEA (x Schattenrezeptor

Héhe der Schattenkarte: WP Heyen DGM
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10.4 Schattenwurfkarte Vorbelastung, Stunden pro Jahr (Detail Wegensen)

Stunden/Jahr,
Astron.max.mdgl.

1-<5
5-<10

10 - <20

20- <30

30 - <60

60 - <90

90 - <120

120 - <240
240 - <=1.000

0 100 200 300 400m

Karte: EMD OpenStreetMap , MaBstab 1:6.000, Mitte: UTM (north }ETRS89 Zone: 32 Ost: 537.801,5 Nord: 5.761.991,9
¥ Existierende WEA (s Schattenrezeptor

Hohe der Schattenkarte: WP Heyen DGM
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10.5 Schattenwurfkarte Vorbelastung, Tage pro Jahr

Schattentage/Jahr,
Astron.max.maégl.

I=5

5- <10 Tag(e)

10 - <20 Tag(e)
20 - <30 Tag(e)
30 - <60 Tag(e)
60 - <90 Tag(e)
90 - <120 Tag(e)
120 - <150 Tag(e)
150 - <=365Tag(e)

WEA 13

110240 25
9 1610523

""" ; # 101c1¢

N
3 n

ol

ntributors, Data QﬂgnStreetMap anm fbutors, ODbL

0 500 1000 1500 2000 m
Karte: EMD OpenStreetMap , MaBstab 1:35.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 535.200,0 Nord: 5.763.500,0

* Existierende WEA & Schattenrezeptor
Hehe der Schattenkarte: WP Heyen DGM
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10.6 Schattenwurfkarte Vorbelastung, Tage pro Jahr (Detail Heyen)

Schattentage/Jahr,
Astron.max.mdgl.

1026 1027 1-5

5- <10
B 0- <20
20 - <30
30 - <60
60 - <90
90 - <120
120 - <150
150 - <=365

10 13 10 14

< (C) OperniStreetMap contributors, Data OpenStreetMap and contributors, ODbL

0 100 200 300 400 m

Karte: EMD OpenStreetMap , Mal3stab 1:6.000, Mitte: UTM (north)}-ETRS89 Zone: 32 Ost: 534.708,4 Nord: 5.761.984,1
X Existierende WEA (x Schattenrezeptor

Héhe der Schattenkarte: WP Heyen DGM
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10.7 Schattenwurfkarte Vorbelastung, Tage pro Jahr (Detail Wegensen)

Schattentage/Jahr,
Astron.max.mégl.

1-5
5-<10

10- <20
20- <30
30- <60

60 - <90

90 - <120
120 - <150
150 - «=365

, (C) OpensStreetMap contributors, Data OpenStreetMap and contributors, ODbL
[ 1T e

0 100 200 300 400m

Karte: EMD OpenStreetMap , MaBstab 1:6.000, Mitte: UTM (north)}-ETRS89 Zone: 32 Ost: 537.801,5 Nord: 5.761.991,9
¥ Existierende WEA (& Schattenrezeptor

Hohe der Schattenkarte: WP Heyen DGM
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10.8 Schattenwurfkarte Vorbe

lastung,

;

¥ Existierende WEA

Minuten pro Tag

e

0

10 2627

10 210_25

10c16) 2323

10 21
16 514021040

A 110‘-,196811 i

910 naJIN N

05 410.01

500

1000

1500

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

1 - <5 Minuten

5 - <10 Minuten

10 - <20 Minuten
20 - <30 Minuten
30 - <60 Minuten
60 - <90 Minuten
90 - <120 Minuten
120 - <240 Minuten
240 - <=1.000 Minuten

4

2000 m

Karte: EMD OpenStreetMap , MaBstab 1:35.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 535.200,0 Nord: 5.763.500,0

& Schattenrezeptor

Hohe der Schattenkarte: WP Heyen DGM
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Max. Minuten an einem Tag,
Astron.max.mogl.

1-<5
5-<10

10 - <20
20- <30
30- <60

60 - <90

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

M “‘\ (C) OperistreetMap contributors, Data OpenStreetMap and contributors, ODbL
B B
0 100 200 300 400 m

Karte: EMD OpenStreetMap , MaBstab 1:6.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 534.708,4 Nord: 5.761.984,1
¥ Existierende WEA (s Schattenrezeptor

Héhe der Schattenkarte: WP Heyen DGM
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10.10 Schattenwurfkarte Vorbelastung, Minuten pro Tag (Detail Wegensen)

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

f‘ 1-<5

 5-<10
o o
- |

20- <30

30 - <60

60 - <90

90 - <120

120 - <240
240 - <=1.000

(C) OpenStreetMap contribu

[ I =
0 100 200 300 400 m
Karte: EMD OpenStreetMap , MaBstab 1:6.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 537.801,5 Nord: 5.761.991,9
¥ Existierende WEA & Schattenrezeptor

H&he der Schattenkarte: WP Heyen DGM
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10.11 Hauptergebnis Zusatzbelastung

Projekt: Lizenzierter Anwender :

Heyen GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)001-0

Berechret

22.09.2021 15:39/3.5.552

SHADOW - Hauptergebnis

Berechnung: Zusatzbelastung
Annahmen fiir Schattenwurfberechnung

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

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

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

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

Verwendete Hohenlinien: WP Heyen DGM

Hindernisse in Berechnung verwendet

Rasterauflésung: 10,0 m

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

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]

WEANO1 535.997,0 5.761.949,0 128,0 WEA NO1 Vestas V162...Ja  VESTAS V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0

Schattenrezeptor-Eingabe

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus  Augenhéhe
0.Gr.  des (ZVI)
Fensters 0.Gr.
[m] [m] [m] [m] [°] [m]
10_01 IO 01 Birkenweg 12, Heyen 534.659,3 5.761.565,6 1259 1,0 10 2,0 0,0 "Gewachshaus-Modus" 2,0
I0_02 IO 02 Tannenweg 6, Heyen 534.609,8 5761.642,3 1204 1,0 10 2,0 0,0 "Gewachshaus-Modus" 2,0
10_03 IO 03 Larchenblick 23, Heyen 534.453,9 5.761.529,3 1249 10 10 20 0,0  "Gewschshaus-Modus" 2,0
10_04 IO 04 Larchenblick 2, Heyen 5344174 5.761.6604 117,5 1,0 10 2,0 0,0 "Gewachshaus-Modus" 2,0
10_05 IO 05 Kuhlweg 12, Heyen 534.321,9 5.761.572,7 1226 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_06 10 06 Willy-Penzel-Platz 3, Heyen 534.324,1 5.761.646,0 1191 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_07 IO 07 Dasper StraBe 9, Heyen 534.503,8 5.761.728,6 1153 1,0 10 2,0 0,0 "Gewachshaus-Modus" 2,0
10_08 IO 08 Dasper StraBe 1, Heyen 534.622,0 5.761.740,6 1161 1,0 1,0 2,0 0,0  "Gewachshaus-Modus" 2,0
10_09 IO 09 Goldener Winkel 2, Heyen 534.624,9 5.761.787,1 1139 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_10 IO 10 Goldener Winkel 7, Heyen 534.528,8 5.761.809,7 112,0 1,0 10 2,0 0,0 "Gewachshaus-Modus" 2,0
1I0_11 IO 11 Knapp 1, Heyen 534.713,9 5761.8004 1186 1,0 10 2,0 0,0 "Gewachshaus-Modus" 2,0
10_12 10 12 Génne 16, Heyen 534.416,4 5.761.977,7 1166 10 10 2,0 0,0  "Gewachshaus-Modus" 2,0
10_13 10 13 Gonne 10, Heyen 534.527,2 5.761.961,0 1091 10 10 2,0 0,0  "Gewachshaus-Modus" 2,0
10_14 IO 14 Gonne 1, Heyen 534.604,7 5.761.959,9 104,5 1,0 10 2,0 0,0 "Gewachshaus-Modus" 2,0
10_15 IO 15 KampstraBe 3, Heyen 534.664,8 5.762.014,8 102,0 1,0 10 2,0 0,0 "Gewachshaus-Modus" 2,0
10_16 IO 16 Wiesengrund 1, Heyen 534.460,3 5762.190,8 988 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_17 10 17 Twetje 2, Heyen 534.539,5 5.762.080,1 1034 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_18 IO 18 Esperder StrafBe 1, Heyen 534.629,8 5.762.091,9 100,0 1,0 10 2,0 0,0 "Gewachshaus-Modus" 2,0
10_19 IO 19 HauptstraBe 6, Heyen 534.7356 5.762.065,7 1004 1,0 10 2,0 0,0 "Gewéachshaus-Modus" 2,0
10_20 IO 20 HauptstraBe 2, Heyen 534.923,9 5.762.032,2 102,7 1,0 10 2,0 0,0 "Gewachshaus-Modus" 2,0
10_21 IO 21 Gartenweg 6, Heyen 534.8854 5.762.097,8 100,0 1,0 1,0 20 0,0  "Gewachshaus-Modus" 2,0
10_22 10 22 Esperder StraBe 13, Heyen 534.632,8 5.762.209,3 %,8 1,0 10 2,0 0,0 "Gewachshaus-Modus" 2,0
10_23 10 23 HagenstraBe 6, Heyen 534.742,2 5.762.2355 959 1,0 10 2,0 0,0 "Gewachshaus-Modus" 2,0
10_24 10 24 Neuer Weg 11, Heyen 534.698,8 5.762.3216 %44 1,0 1,0 20 0,0  "Gewachshaus-Modus" 2,0
10_25 IO 25 Neuer Weg 17, Heyen 534.914,6 5.762.336,5 93,8 1,0 10 2,0 0,0 "Gewachshaus-Modus" 2,0
10_26 IO 26 Esperder StraBe 37, Heyen 534.721,7 5762.%42,5 91,2 1,0 10 2,0 0,0 "Gewachshaus-Modus" 2,0
10_27 IO 27 Kleine StraBe 14A, Heyen 534.832,4 5.762.532,8 91,6 1,0 1,0 20 0,0  "Gewachshaus-Modus" 2,0
10_28 10 28 IIsestraBe 2A, Esperde 535.346,9 5.763.8149 96,5 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_29 IO 29 Nordfeldstrae 4, Wegensen 537.662,2 5762.183,3 1453 1,0 10 2,0 0,0 "Gewachshaus-Modus" 2,0
10_30 IO 30 Granneweg 8, Wegensen 537.618,3 5.762.111,6 1438 1,0 1,0 2,0 0,0  "Gewéachshaus-Modus" 2,0
(Fortsetzung ndchste Seite)...
windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international .com, windpro@ermd.dk 23.09.202107:26 / 1 wi ﬂdPRO a
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Progekt: Lizenzierter Anwender

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

Berechnet:

22.09.2021 15:39/3.5.552

SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung
...(Fortsetzung von vorheriger Seite)

Nr. Name Ost Nord Z Breite Hohe Hdhe Neigung  Ausrichtungsmodus  Augenhohe
U.Gr.  des (2VI)
Fensters 0.Gr.
[m] [m] [m] [m] [°] [m]
10_31 IO 31 Granneweg 4, Wegensen 537.686,7 5.762.035,2 140,5 1, ; 2,0 0,0  "Gewachshaus-Modus" 2,0

10_32 10 32 Untere DorfstraBBe 7, Wegensen 537.804,9 5.762.066,8 138,7
10_33 IO 33 Wegensener StraBe 5, Wegensen 537.781,2 5.761.953,6 137,5
10_34 10 34 Obere DorfstraBe 10, Wegensen  537.940,5 5.761.948,6 132,2
I0_35 IO 35 Obere DorfstraBe 9A, Wegensen  537.935,1 5.761.826,0 140,6
10_36 10 36 Hintere DorfstraBe 2, Kreipke 536.736,8 5.761.280,0 146,3

1,0

1,0 20 0,0  "Gewachshaus-Modus" 2,0
1,0 20 0,0  "Gewachshaus-Modus' 2,0
10
10
10

2,0 0,0  "Gewdchshaus-Modus" 2,0
2,0 0,0  "Gewschshaus-Modus" 2,0
2,0 0,0 "Gewdchshaus-Modus" 20

P e
cooooo

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

10_01 IO 01 Birkenweg 12, Heyen 16:01 45 0:28
10_02 10 02 Tannenweg 6, Heyen 14:04 41 0:27
10_03 10 03 Larchenblick 23, Heyen 11:34 37 0:24
I0_04 10 04 Larchenblick 2, Heyen 10:18 34 0:24
10_05 10 05 Kihlweg 12, Heyen 9:17 33 0:22
10_06 I0 06 Willy-Penzel-Platz 3, Heyen 9:01 31 0:23
10_07 10 07 Dasper StraBe 9, Heyen 11:16 34 0:25
10_08 10 08 Dasper StraBe 1, Heyen 13:32 39 0:27
10_09 10 09 Goldener Winkel 2, Heyen 13:14 38 0:27
10_10 IO 10 Goldener Winkel 7, Heyen 11223 34 0:25
I0_11 IO 11 Knapp 1, Heyen 15:19 41 0:29
10_12 10 12 Génne 16, Heyen 9:22 30 0:24
10_13 10 13 Génne 10, Heyen 10:50 32 0:25
10_14 10 14 Génne 1, Heyen 12:07 34 0:27
10_15 10 15 KampstraBe 3, Heyen 12:54 35 0:28
10_16 10 16 Wiesengrund 1, Heyen 9:23 30 0:24
10_17 10 17 Twetje 2, Heyen 10:39 32 0:26
10_18 IO 18 Esperder StraBe 1, Heyen 12:03 35 0:27
10_19 10 19 HauptstraBe 6, Heyen 14:13 38 0:29
10_20 IO 20 HauptstraBe 2, Heyen 19:54 44 0:34
10_21 10 21 Gartenweg 6, Heyen 17:59 42 0:33
10_22 10 22 Esperder StraBe 13, Heyen 11:43 33 0:27
10_23 10 23 Hagenstral3e 6, Heyen 13:34 36 0:29
10_24 10 24 Neuer Weg 11, Heyen 12:19 34 0:27
I0_25 IO 25 Neuer Weg 17, Heyen 17:05 41 0:32
10_26 10 26 Esperder StraBe 37, Heyen 12:13 36 0:27
10_27 10 27 Kleine StraBe 14A, Heyen 14:19 38 0:29
10_28 10 28 IlsestraBe 2A, Esperde 0:00 0 0:00
10_29 10 29 NordfeldstraBe 4, Wegensen 7:27 28 0:22
10_30 IO 30 Granneweg 8, Wegensen 8:11 29 0:23
I0_31 10 31 Granneweg 4, Wegensen 7:38 28 0:22
10_32 10 32 Untere DorfstraBe 7, Wegensen 6:31 26 0:21
10_33 10 33 Wegensener StraBe 5, Wegensen 6:55 26 0:21
10_34 10 34 Obere DorfstraBe 10, Wegensen 5:40 24 0:19
10_35 IO 35 Obere DorfstraBe 9A, Wegensen 5:33 25 0:19
I0_36 IO 36 Hintere DorfstraBe 2, Kreipke 0:00 0 0:00
Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal

[h/a]

WEA NO1 WEA NO1 Vestas V162-6.0 MW 154:39

Summen in Rezeptortabelle und WEA-Tabelle kdnnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung ver hen kann und/oder ein Rezeptor gleichzeitig von

zwei oder mehr WEA beschattet werden kann,

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international .com, windpro@emd.dk 23.09.202107:26 f 2 W|nd PRO '
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10.12 Schattenwurfkarte Zusatzbelastung, Stunden pro Jahr

%
5

/-:f-'EfW:'{/ Stunden/Jahr, Astron.max.mdgl.
1 - <5 Stunden

5- <10 Stunden

~ 10-<20Stunden

________________________ g / 20 - <30 Stunden
B -‘\_‘ - 30 - <60 Stunden
e et e R 60 - <90 Stunden

| I 90- <120 Stunden
e . I 120- <240 Stunden
a0 e [ 240 - <=1.000 Stunden

....... é?/ .

~

- 1010 27
; 10 24 10 25
0 110_22:23
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10 1010 11
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0 250 500 750  1000m
Karte: EMD OpenStreetMap , Maf3stab 1:25.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 535.969,5 Nord: 5.761.946,1
A Neue WEA (s Schattenrezeptor

Hohe der Schattenkarte: WP Heyen DGM
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10.13 Schattenwurfkarte Zusatzbelastung, Stunden pro Jahr (Detail Heyen)

Stunden/Jahr,
Astron.max.mogl.

1-<5
5-<10

10 - <20

20- <30

30- <60

60 - <90

90 - <120

120 - <240
240 - <=1.000

and contrib

0 100 200 300 400 m
Karte: EMD OpenStreetMap , MaBstab 1:6.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 534.708,4 Nord: 5.761.984,1
A Neue WEA s Schattenrezeptor
H&he der Schattenkarte: WP Heyen DGM
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10.14 Schattenwurfkarte Zusatzbelastung, Stunden pro Jahr (Detail
Wegensen)

Stunden/Jahr,
Astron.max.mogl.

1-<5

5-<10

10 - <20
20-<30

30- <60

60 - <90

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

10_29

10 30
1032

1031

Laks 10_34

10_35

(C) OpenStreetMap contributorsj Data OpenStreetMap and contributors, ODbL

0 100 200 300 400 m
Karte: EMD OpenStreetMap , MaBstab 1:6.000, Mitte: UTM (north)-ETRS8S Zone: 32 Ost: 537.801,5 Nord: 5.761.991,9
A Neue WEA & Schattenrezeptor
Hohe der Schattenkarte: WP Heyen DGM
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10.15 Schattenwurfkarte Zusatzbelastung, Tage pro Jahr

\ '''' i

4

Schattentage/Jahr,
Astron.max.mogl.

1-5
5-<10Tag(e)

 10-<20Tagle)

20 - <30 Tag(e)

------- T B <o

[ 60 - <90 Tag(e)

I 90- <120 Tag(e)
P 120- <150 Tag(e)
I

150 - <=365 Tag(e)

._?

_10_27

0 250 500 750  1000m
Karte: EMD OpenStreetMap , MaBstab 1:25.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 535.969,5 Nord: 5.761.946,1
A Neue WEA & Schattenrezeptor

Hohe der Schattenkarte: WP Heyen DGM
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10.16 Schattenwurfkarte Zusatzbelastung, Tage pro Jahr (Detail Heyen)

Schattentage/Jahr,
Astron.max.mogl.

1-5
5-<10
10- <20
20- <30
30 - <60
60 - <90
90 - <120
120 - <150
150 - <=365

L N4 .
0 100 200 300 400 m

Karte: EMD OpenStreetMap , MaBstab 1:6.000, Mitte: UTM (north)-ETRS8S Zone: 32 Ost: 534.708,4 Nord: 5.761.984,1
A Neue WEA & Schattenrezeptor

Hehe der Schattenkarte: WP Heyen DGM
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10.17 Schattenwurfkarte Zusatzbelastung, Tage pro Jahr (Detail Wegensen)

Schattentage/Jahr,
Astron.max.mégl.
1-5
5-<10
10 - <20
20 - <30
30 - <60
60 - <90
90 - <120
120 - <150
150 - <=365

10_29

z

10_30

10_32
10 31

1033 10_34

10_35

(C) OpenStreetMap contributors;, Data OpenStreetMap and contributors, ODbL

TN 4 .

0 100 200 300 400 m
Karte: EMD OpenStreetMap , MaBstab 1:6.000, Mitte: UTM (north)}-ETRS89 Zone: 32 Ost: 537.801,5 Nord: 5.761.991,9
A Neue WEA & Schattenrezeptor

Héhe der Schattenkarte: WP Heyen DGM
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10.18 Schattenwurfkarte Zus

= v
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atzbelastung, Minuten pro Tag

W

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

1 - <5 Minuten

5- <10 Minuten

10 - <20 Minuten
20 - <30 Minuten
30 - <60 Minuten
60 - <90 Minuten
90 - <120 Minuten
120 - <240 Minuten
240 - <=1.000 Minuten

1000m

Karte: EMD OpenStreetMap , MaBstab 1:25.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 535.969,5 Nord: 5.761.946,1

A Neue WEA & Schattenrezeptor

Hohe der Schattenkarte: WP Heyen DGM
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10.19 Schattenwurfkarte Zusatzbelastung, Minuten pro Tag (Detail Heyen)

% 101

10_12
10_04
10_06
10_05
IO 03

6

10_26 1027

S 10_25

) ?10_23

10_22

artenweg

OIO_IB 7 010_21

10 17 A
10 19
10 20
. 10 15
1013 10 14
10 10 TED
1009
i 10_08
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10 01

(C) OpeﬁﬁtreetMap contributors, Data OpenStreetMap and contributors, ODbL

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

TN 4 .

0

100 200 300 400 m

Karte: EMD OpenStreetMap , MaBstab 1:6.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 534.708,4 Nord: 5.761.984,1
A Neue WEA (& Schattenrezeptor
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10.20 Schattenwurfkarte Zusatzbelastung, Minuten pro Tag (Detail

Wegensen)

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

10_29
10_30

; 10 32
1031

10_33 10_34

(C) OpenStreetMap contributorsj Data OpenStreetMap and contributors, ODbL
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100 200 300 400 m

Karte: EMD OpenStreetMap , MaBstab 1:6.000, Mitte: UTM (north)-ETRS8S Zone: 32 Ost: 537.801,5 Nord: 5.761.991,9

A Neue WEA (s Schattenrezeptor

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

Hohe der Schattenkarte: WP Heyen DGM

Seite 32/115



DNV

10.21 Hauptergebnis Gesamtbelastung

Projekt: Lizenzierter Amwender

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

Berednet:

22.09.2021 16:46/3.5.552
SHADOW - Hauptergebnis

Berechnung: Gesamtbelastung
Annahmen fiir Schattenwurfberechnung
Beschattungsbereich der WEA

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

Minimale relevante Sonnenhéhe lber Horizont e
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

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

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

Verwendete Héhenlinien: WP Heyen DGM

Hindernisse in Berechnung verwendet

Rasterauflosung: 10,0 m

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

WEA

WEA-Typ Schattendaten

Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn- Rotor- Naben- Beschatt.- Ufmin
tu- leistung durch- hohe Bereich
ell messer
[m] [kw]  [m] [m] [m] [U/min]

WEA NO1 535.997,0 5.761.949,0 128,0 WEA NO1 Ve...Ja  VESTAS V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
WEA_01 537.179,3 5.762.530,2 160,0 WEA 01 Ener...Nein ENERCON E-66/18.70-1.800 1.800 70,0 86,0 1.486 22,0
WEA_02 537.052,0 5.762.240,0 161,3 WEA 02 Ener...Nein ENERCON E-66/18.70-1.800 1.800 70,0 86,0 1.486 22,0
WEA 03 537.118,3 5.761.989,6 176,6 WEA 03 Ener...Nein ENERCON E-66/18.70-1.800 1.800 70,0 86,0 1.486 22,0
WEA_04 537.294,6 5.762.754,2 170,0 WEA 04 Ener...Nein ENERCON E-66/18.70-1.800 1.800 70,0 86,0 1.486 22,0
WEA_05 536.830,8 5.762.590,3 163,2 WEA 05 Ener...Nein ENERCON E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
WEA_06 536.537,2 5.762.306,7 143,3 WEA 06 Ener...Nein ENERCON E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
WEA_07 536.152,0 5.763.176,1 131,5 WEA 07 Ener...Nein ENERCON E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
WEA 08 536.447,8 5.762.973,9 140,5 WEA 08 Ener...Nein ENERCON E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
WEA_09 536.966,8 5.762.795,1 160,9 WEA 09 Ener...Nein ENERCON E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
WEA 10 536.358,3 5.762.623,4 149,2 WEA 10 Ener...Nein ENERCON E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
WEA_11 537.107,3 5.761.712,8 175,9 WEA 11 Ener...Nein ENERCON E-66/18.70-1.800 1.800 70,0 86,0 1.486 22,0
WEA_12 531.915,6 5.763.364,0 129,6 WEA 12 Ener...Ja  ENERCON E-53-800 800 53,0 73,3 996 29,0
WEA_13 531.933,0 5.764.003,0 141,9 WEA 13 Ener...Nein ENERCON E-40/5.40-500 500 40,3 65,0 897 38,0
WEA_14 531.952,6 5.763.558,0 144,1 WEA 14 Ener...Nein ENERCON E-40/6.44-600 600 44,0 65,0 836 34,5
WEA_15 531.729,7 5.763.620,1 142,7 WEA 15 Ener...Nein ENERCON E-40/5.40-500 500 40,3 65,0 897 38,0
WEA_16 532.031,6 5.763.806,0 144,2 WEA 16 Ener...Nein ENERCON E-40/5.40-500 500 40,3 65,0 897 38,0
WEA_17 531.726,7 5.763.811,1 141,3 WEA 17 Ener...Nein ENERCON E-40/5.40-500 500 40,3 65,0 897 38,0

WEA_19 535.356,0 5.766.217,0 195,8 WEA 19 GE 1...Nein GE WIND ENERGY GE 1.5sl-1.500 1.500 77,0 85,0 2.500 18,0
WEA 20 535.576,0 5.766.007,0 196,9 WEA 20 GE 1...Nein GE WIND ENERGY GE 1.5sl-1.500 1.500 77,0 85,0 2.500 18,0
WEA_21 535.949,0 5.765.774,0 181,9 WEA 21 GE 1...Nein GE WIND ENERGY GE 1.5sl-1.500 1.500 77,0 85,0 2.500 18,0
WEA_22 535.728,4 5.762.931,4 106,2 WEA 22 Ener...Nein ENERCON E-101-3.000 3.000 101,0 1354 2.214 14,5
WEA_23 536.053,0 5.762.842,4 135,3 WEA 23 Ener...Nein ENERCON E-101-3.000 3.000 101,0 1354 2.214 14,5

Schattenrezeptor-Eingabe

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus  Augenhohe
(.Gr. des (2VI)
Fensters 0.Gr.
[m] [m] [m] [m] [°] [m]
I0_01 IO 01 Birkenweg 12, Heyen 534.659,3 5.761.5656 1259 10 1,0 2,0 0,0 "Gewachshaus-Modus" 2,0
[0_02 IO 02 Tannenweg 6, Heyen 534.609,8 5.761.642,3 1204 1,0 10 20 0,0  "Gewachshaus-Modus" 2,0
[0_03 10 03 Léarchenblick 23, Heyen 534.453,9 5.761.529,3 1249 10 10 20 0,0  "Gewachshaus-Modus" 2,0
IO_04 IO 04 Lérchenblick 2, Heyen 5344174 5.761.6604 1175 10 1,0 20 0,0 "Gewachshaus-Modus" 2,0
[0_05 10 05 Kihlweg 12, Heyen 534.321,9 5.761.572,7 1226 10 10 20 0,0  “"Gewschshaus-Modus" 2,0
[0_06 10 06 Willy-Penzel-Platz 3, Heyen 534.324,1 5.761.646,0 1191 10 10 20 0,0  "Gewachshaus-Modus" 2,0
[0_07 10 07 Dasper StraBe 9, Heyen 534.503,8 5.761.728,6 1153 10 10 2,0 0,0 "Gewachshaus-Modus" 2,0
[0_08 IO 08 Dasper StraBe 1, Heyen 534.622,0 5.761.7406 1161 10 10 20 0,0  "Gewachshaus-Modus" 2,0

(Fortsetzung nachste Seite)..
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Projekt: Lizerzierter Anwender

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

Berechnet:

22.09.2021 16:46/3.5.552
SHADOW - Hauptergebnis

Berechnung: Gesamtbelastung
...(Fortsetzung von vorheriger Seite)

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhshe
U.Gr.  des (Zv1)
Fensters U.Gr.
(m] [m] [m] [m] i [m]
10_09 IO 09 Goldener Winkel 2, Heyen 5346249 5.761.787,1 1139 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_10 IO 10 Goldener Winkel 7, Heyen 534.528,8 5761.809,7 1120 10 1,0 20 0,0  "Gewachshaus-Modus" 2,0
10_11 IO 11 Knapp 1, Heyen 534.713,9 5.761.8004 1186 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_12 IO 12 Génne 16, Heyen 5344164 5.761.977,7 1166 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_13 [O 13 Gonne 10, Heyen 534.527,2 5.761.961,0 109,1 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_14 IO 14 Gonne 1, Heyen 534.604,7 5761.959,9 104,5 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_15 IO 15 KampstraBe 3, Heyen 534.664,8 5.762.014,8 102,0 1,0 10 20 0,0 "Gewadchshaus-Modus" 2,0
10_16 IO 16 Wiesengrund 1, Heyen 534.460,3 5762.190,8 988 10 1,0 20 0,0  "Gewdachshaus-Modus" 2,0
[0_17 [0 17 Twetje 2, Heyen 534.539,5 5.762.080,1 1034 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_18 IO 18 Esperder StraBe 1, Heyen 534.629,8 5762.091,9 100,0 10 1,0 2,0 0,0  "Gewachshaus-Modus" 2,0
10_19 IO 19 HauptstraBe 6, Heyen 534.7356 5.762.065,7 1004 1,0 10 2,0 0,0 "Gewachshaus-Modus" 2,0
10_20 IO 20 HauptstraBe 2, Heyen 534.923,9 5762.032,2 102,7 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_21 IO 21 Gartenweg 6, Heyen 534.8854 5.762.097,8 100,0 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_22 [0 22 Esperder StraBe 13, Heyen 534.632,8 5.762.2093 9,8 10 10 20 0,0  "Gewéachshaus-Modus" 2,0
10_23 IO 23 HagenstraBe 6, Heyen 534.742,2 5.762.2355 959 10 10 20 0,0 "Gewéchshaus-Modus" 2,0
10_24 [0 24 Neuer Weg 11, Heyen 5346988 5762.3216 944 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_25 IO 25 Neuer Weg 17, Heyen 5349146 5.762.336,5 93,8 10 10 20 0,0 "Gewdchshaus-Modus" 2,0
10_26 IO 26 Esperder StraBe 37, Heyen 534.721,7 5.762.%42,5 91,2 10 10 20 0,0 "Gewdchshaus-Modus" 2,0
10_27 IO 27 Kleine StraBe 14A, Heyen 534.8324 57625328 916 10 10 20 00  "Gewachshaus-Modus" 2,0
10_28 IO 28 IlsestraBe 2A, Esperde 535.346,9 5.763.8149 9,5 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_29 IO 29 NordfeldstraBe 4, Wegensen 537.662,2 5.762.183,3 1453 10 10 20 0,0 "Gewdachshaus-Modus" 2,0
10_30 IO 30 Granneweg 8, Wegensen 537.618,3 5.762.111,6 1438 10 10 20 0,0 "Gewéchshaus-Modus" 2,0
10_31 IO 31 Granneweg 4, Wegensen 537.686,7 5762.0352 140,5 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_32 10 32 Untere DorfstraBe 7, Wegensen 537.804,9 5.762.066,8 138,7 10 10 2,0 0,0 "Gewdchshaus-Modus" 20
10_33 IO 33 Wegensener StraBe 5, Wegensen 537.781,2 5.761.953,6 1375 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_34 10 34 Qbere DorfstraBe 10, Wegensen  537.940,5 5.761.948,6 1322 10 10 20 0,0 "Gewdchshaus-Modus" 2,0
I0_35 IO 35 Obere DorfstraBe 9A, Wegensen  537.935,1 5.761.826,0 1406 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_36 10 36 Hintere DorfstraBe 2, Kreipke 536.736,8 5.761.280,0 146,3 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
Berechnungsergebnisse
Schattenrezeptor
astron. max. migl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr  Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
10_01 IO 01 Birkenweg 12, Heyen 16:01 45 0:28
10_02 IO 02 Tannenweg 6, Heyen 14:04 41 0:27
10_03 IO 03 Larchenblick 23, Heyen 11:34 37 0:24
10_04 IO 04 Larchenblick 2, Heyen 12:14 55 0:24
10_05 IO 05 Kiihiweg 12, Heyen 10:24 52 0:22
10_06 10 06 Willy-Penzel-Platz 3, Heyen 14:33 67 0:23
10_07 IO 07 Dasper StraBe 9, Heyen 12:54 51 0:25
10_08 IO 08 Dasper StraBe 1, Heyen 13:32 39 0:27
10_09 IO 09 Goldener Winkel 2, Heyen 13:14 38 0:27
10_10 IO 10 Goldener Winkel 7, Heyen 17:21 68 0:25
I0_11 IO 11 Knapp 1, Heyen 15:19 41 0:29
10_12 IO 12 Gonne 16, Heyen 17:37 87 0:24
10_13 IO 13 Gonne 10, Heyen 21:39 93 0:25
10_14 IO 14 Gonne 1, Heyen 23:14 84 0:27
10_15 IO 15 KampstraBe 3, Heyen 24:51 86 0:28
10_16 IO 16 Wiesengrund 1, Heyen 29:14 117 0:24
10_17 IO 17 Twetje 2, Heyen 18:55 83 0:26
10_18 IO 18 Esperder StraBe 1, Heyen 21:41 84 0:27
I0_19 IO 19 HauptstraBe 6, Heyen 26:34 89 0:29
10_20 IO 20 HauptstraBe 2, Heyen 19:54 44 0:34
10_21 10 21 Gartenweg 6, Heyen 22:59 70 0:33
10_22 10 22 Esperder StraBe 13, Heyen 25:34 100 0:27
10_23 IO 23 HagenstraBe 6, Heyen 22:51 78 0:29
10_24 10 24 Neuer Weg 11, Heyen 34:06 116 0:27
10_25 10 25 Neuer Weg 17, Heyen 33:17 112 0:32
10_26 10 26 Esperder StraBe 37, Heyen 31:59 109 0:27
10_27 10 27 Kleine StraBe 144, Heyen 52:14 147 0:33
10_28 IO 28 lisestraBe 2A, Esperde 25:28 86 0:21
(Fortsetzung nédchste Seite)...
windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd- ional.com, windpro d.dk 23.09.2021 07:28 f 2 WlndPRO '
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Projext:

Heyen

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung
...(Fortsetzung von vorheriger Seite)}

Lizerzierter Arwender :

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet:

22.09.2021 16:46/3.5.552

astron. max. magl. Beschattungsdauer
Schattentage/Jahr

Nr. Name Stunden/Jahr
[h/a]
10_29 10 29 NordfeldstraBe 4, Wegensen 7742
10_30 10 30 Granneweg 8, Wegensen 72:08
10_31 10 31 Granneweg 4, Wegensen 59:00
10_32 10 32 Untere DorfstraBe 7, Wegensen 51:45
10_33 10 33 Wegensener StraBe 5, Wegensen 47:06
10_34 10 34 Obere DorfstraBe 10, Wegensen 41:03
10_35 10 35 Obere DorfstraBe 94, Wegensen 34:41
10_36 10 36 Hintere DorfstraBe 2, Kreipke 0:00

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal
[h/a]
WEA NO1 WEA NO1 Vestas V162-6.0 MW  154:39
WEA_01 WEA 01 Enercon E-66-18.70 0:00
WEA_02 WEA 02 Enercon E-66-18.70 69:17
WEA_03 WEA 03 Enercon E-66-18.70 64:18
WEA_04 WEA 04 Enercon E-66-18.70 0:00
WEA_05 WEA 05 Enercon E-66-18.70 31:40
WEA_06 WEA 06 Enercon E-66-18.70 16:38
WEA_07 WEA 07 Enercon E-66-18.70 9:33
WEA_08 WEA 08 Enercon E-66-18.70 10:10
WEA_09 WEA 09 Enercon E-66-18.70 0:00
WEA_10 WEA 10 Enercon E-66-18.70 10:57
WEA_11 WEA 11 Enercon E-66-18.70 50:42
WEA_12 WEA 12 Enercon E-53 0:00
WEA_13 WEA 13 Enercon E-40-5.40 0:00
WEA_14 WEA 14 Enercon E-40/6.44 0:00
WEA_15 WEA 15 Enercon E-40-5.40 0:00
WEA_16 WEA 16 Enercon E-40-5.40 0:00
WEA_17 WEA 17 Enercon E-40-5.40 0:00
WEA_19 WEA 19 GE 1.5sl 0:00
WEA_20 WEA 20 GE 1.5sl 0:00
WEA_21 WEA 21 GE 1.5l 0:00

WEA_22 WEA 22 Enercon E-101 3.0 MW 61:49
WEA_23 WEA 23 Enercon E-101 3.0 MW 97:49

[d/a]
225
189
168
197
149
180
122

0

Max.Schattendauer/Tag

0:46
0:53
0:43
0:39
0:35
0:22
0:29
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 gleichzeitig von

zwei oder mehr WEA beschattet werden kann.

windPRO 3.5.552 by EMD International AfS, Tel. +45 69 16 48 50, www.emd-i)
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10.22 Schattenwurfkarte Gesamtbelastung, Stunden pro Jahr
T ;,- ' ‘* S e
) 2 Stunden/Jahr, Astron.max.mogl.
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5- <10 Stunden
- 10 - <20 Stunden
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A Neue WEA ¥ Existierende WEA & Schattenrezeptor

Héhe der Schattenkarte: WP Heyen DGM
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10.23 Schattenwurfkarte Gesamtbelastung, Stunden pro Jahr (Detail Heyen)

S,

= Stunden/Jahr,
Astron.max.mogl.

1-<5
5-<10

10 - <20

20 - <30

30 - <60

60 - <90

90 - <120

120 - <240
240 - <=1.000
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Karte: EMD OpenStreetMap , MaBstab 1:6.000, Mitte: UTM (north)-ETRS8S Zone: 32 Ost: 534.708,4 Nord: 5.761.984,1
A Neue WEA % Existierende WEA (s Schattenrezeptor

Héhe der Schattenkarte: WP Heyen DGM
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10.24 Schattenwurfkarte Gesamtbelastung, Stunden pro Jahr (Detail
Wegensen)

Stunden/Jahr,
Astron.max.mogl.

1-<5
5-<10

10 - <20

20- <30

30- <60

60 - <90

90 - <120

120 - <240
240 - <=1.000

(C) OpenStreetMar
B B
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Karte: EMD OpenStreetMap , MaBstab 1:6.000, Mitte: UTM (north)-ETRS8S Zone: 32 Ost: 537.801,5 Nord: 5.761.991,9
A Neue WEA X Existierende WEA (s Schattenrezeptor

Héhe der Schattenkarte: WP Heyen DGM
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10.25 Schattenwurfkarte Gesamtbelastung, Tage pro Jahr

I : J 3 5/ | Schattentage/Jahr,
k e - | Astron.max.mdgl.

1=5

5- <10 Tag(e)
10 - <20 Tag(e)
20 - <30 Tag(e)
30 - <60 Tag(e)
60 - <90 Tag(e)

[ 90-<120Tag(e)
[ 120- <150 Tag(e)
[ 150- <=365Tag(e)
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Karte: EMD OpenStreetMap , MaBstab 1:35.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 535.200,0 Nord: 5.763.500,0
A Neue WEA X Existierende WEA @ Schattenrezeptor

Hohe der Schattenkarte: WP Heyen DGM
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10.26 Schattenwurfkarte Gesamtbelastung, Tage pro Jahr (Detail Heyen)

Schattentage/Jahr,
Astron.max.mogl.

1-5
5-<10
10- <20
20- <30
30 - <60
60 - <90
90 - <120
120 - <150
150 - <=365

L N4 .

0 100 200 300 400 m
Karte: EMD OpenStreetMap , MaBstab 1:6.000, Mitte: UTM (north)-ETRS8S Zone: 32 Ost: 534.708,4 Nord: 5.761.984,1
A Neue WEA % Existierende WEA (s Schattenrezeptor

Héhe der Schattenkarte: WP Heyen DGM
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10.27 Schattenwurfkarte Gesamtbelastung, Tage pro Jahr (Detail Wegensen)

Schattentage/Jahr,
Astron.max.magl.

1=
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20- <30
30- <60
60 - <90

T w-<
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Karte: EMD OpenStreetMap , MaBstab 1:6.000, Mitte: UTM (north)-ETRS82 Zone: 32 Ost: 537.801,5 Nord: 5.761.991,9
A Neue WEA X Existierende WEA ¢ Schattenrezeptor

H&he der Schattenkarte: WP Heyen DGM
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Max. Minuten an einem Tag,
Astron.max.mogl.

. 4 ; 1 - <5 Minuten
e : RS i = 5 - <10 Minuten
e : 10 - <20 Minuten
20 - <30 Minuten
30 - <60 Minuten
60 - <90 Minuten
90 - <120 Minuten
120 - <240 Minuten
240 - <=1.000 Minuten
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"10_030-01

0 500 1000 1500 2000 m
Karte: EMD OpenStreetMap , MaBstab 1:35.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 535.200,0 Nord: 5.763.500,0
A Neue WEA % Existierende WEA s Schattenrezeptor

Héhe der Schattenkarte: WP Heyen DGM
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10.29 Schattenwurfkarte Gesamtbelastung, Minuten pro Tag (Detail Heyen)

Max. Minuten an einem Tag,
Astron.max.mogl.
-<
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10.30 Schattenwurfkarte Gesamtbelastung, Minuten pro Tag (Detail
Wegensen)

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

u [l
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Karte: EMD OpenStreetMap , MaBstab 1:6.000, Mitte: UTM (north)-ETRS8S Zone: 32 Ost: 537.801,5 Nord: 5.761.991,9
A Neue WEA X Existierende WEA (s Schattenrezeptor

Héhe der Schattenkarte: WP Heyen DGM
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10.31 Schattenwurfkalender, grafisch

Projekt:
Heyen

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

22.09.2021 16:46/3.5.552
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DNV

Projekt:

Heyen

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung
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windPRO 3.5.552 by EMD Intemational A/S, Tel. +45 69 16 48 50, www.emd-ii

Zeit

I =2 _22: WEA 22 Enercon E-101 3.0 MW

ional.com, windpro@

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

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

22.09.2021 16:46/3.5.552

10_08: 10 08 Dasper Stralie 1, Heyen

L —

]

Zeft

- -

|
RS LS R e AR R LA ]
Jan  Feb Mar  Apr Mai Jun  Jul  Aug Sep OK  Nov Dez Jan
Monat
I0_10: 10 10 Goldener Winkel 7, Heyen
]
/
L
ﬁ
N
L——""
- ; U
— —— |
AL B o e o e e ey
Jan  Feb Mar  Apr Mai Jun  Jul  Aug Sep OK Nov Dez Jan
Monat

10_12: 10 12 Génne 16, Heyen
o

[

\J\_‘\h_'_ ../' -

o T e

Jan Feb Mar  Apr  Mai

T T

B o e e e

I e e |
Jun o Jul Aug Sep OK Nov Dez Jan
Monat

[ WER_23: WEA 23 Enercon E-101 3.0 MW

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

d.dk

mono/2  WINAPRO .

Seite 46/115



DNV

Projekt:

Heyen

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung
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windPRO 3.5.552 by EMD Intemational A/S, Tel. +45 69 16 48 50, www.emd-ii

Zeit
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ional.com, windpro@

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

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

Berechnet:
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Projekt:

Heyen

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung
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windPRO 3.5.552 by EMD Intemational A/S, Tel. +45 69 16 48 50, www.emd-ii

Zeit

I =2 _22: WEA 22 Enercon E-101 3.0 MW

ional.com, windpro@

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

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

22.09.2021 16:46/3.5.552
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DNV

Projekt:

Heyen

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

10_25: 10 25 Neuer \Weg 17, Heyen

Lizenzierter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(0 48 56)901-0

Berechnet:

22.09.2021 16:46/3.5.552
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DNV

Projekt: Lizenzierter Amvender:
Heyen

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

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

Berechnet:

22.09.2021 16:46/3.5.552
SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung
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DNV

10.32 Schattenwurfkalender, tabellarisch

Projekt: Lizenzierter Anwender:

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

Berednet:

22.09.2021 16:46/3.5.552
SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: I0_01 - IO 01 Birkenweg 12, Heyen

Annahmen fiir Schattenwurfberechnung

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

|Januar |Februar |Mérz | April | Mai | Juni
1]08:31 | 08:04 | 07:10 | 07:00 | 05:55 06:32 (WEA NO1) | 05:09
| 16:21 | 17:09 | 18:01 | 19:55 | 20:46 28 07:00 (WEA NO1) | 21:32
2| 08:31 | 08:02 | 07:08 | 06:57 | 05:53 06:32 (WEA NO1) | 05:08
| 16:22 | 17:11 | 18:02 | 19:57 | 20:48 27 06:59 (WEA NO1) | 21:33
308:31 | 08:01 | 07:06 | 06:55 | 05:51 06:32 (WEA NO1) | 05:08
| 16:23 | 17:13 | 18:04 | 19:58 | 20:49 27 06:59 (WEA NO1) | 21:34
4 | 08:30 | 07:59 | 07:04 | 06:53 | 05:49 06:33 (WEA NO1) | 05:07
| 16:24 | 17:14 | 18:06 | 20:00 | 20:51 26 06:59 (WEA NO1) | 21:35
5|0830 |07:57 | 07:02 | 06:50 | 05:47 06:33 (WEA NO1) | 05:06
| 16:25 | 17:16 | 18:08 | 20:02 | 20:53 25  06:58 (WEA NO1) | 21:36
6 | 08:30 | 07:56 | 06:59 | 06:48 | 05:45 06:33 (WEA NO1) | 05:05
| 16:27 | 17:18 | 18:10 | 20:03 | 20:54 24 06:57 (WEA NO1) | 21:37
7| 08:29 | 07:54 | 06:57 | 06:46 | 05:43 06:34 (WEA NO1) | 05:05
| 16:28 | 17:20 | 18:11 | 20:05 | 20:56 23 06:57 (WEA NO1) | 21:38
8| 08:29 | 07:52 | 06:55 | 06:44 | 05:42 06:35 (WEA NO1) | 05:04
| 16:29 | 17:22 | 18:13 | 20:07 | 20:58 21 06:56 (WEA NO1) | 21:39
9| 08:29 | 07:51 | 06:53 | 06:41 | 05:40 06:35 (WEA NO1) | 05:04
|16:31 | 17:24 | 18:15 | 20:08 | 20:59 20  06:55 (WEA NO1) | 21:40
10 | 08:28 | 07:49 | 06:50 | 06:39 | 05:38 06:37 (WEA NO1) | 05:03
| 16:32 | 17:26 | 18:17 | 20:10 | 21:01 17 06:54 (WEA NO1) | 21:41
11 | 08:27 | 07:47 | 06:48 | 06:37 | 05:36 06:38 (WEA NO1) | 05:03
| 16:33 | 17:27 | 18:18 | 20:12 | 21:02 14 06:52 (WEA NO1) | 21:41
12 | 08:27 | 07:45 | 06:46 | 06:35 | 05:35 06:41 (WEA NO1) | 05:03
| 16:35 | 17:29 | 18:20 | 20:14 | 21:04 9 06:50 (WEA NO1) | 21:42
13 | 08:26 | 07:43 | 06:44 | 06:32 | 05:33 | 05:02
| 16:36 | 17:31 | 18:22 | 20:15 | 21:06 | 21:43
14 | 08:25 | 07:41 | 06:41 | 06:30 | 05:32 | 05:02
| 16:38 | 17:33 | 18:24 | 20:17 | 21:07 | 21:43
15 | 08:24 | 07:39 | 06:39 | 06:28 | 05:30 | 05:02
| 16:39 | 17:35 | 18:26 | 20:19 | 21:09 | 21:44
16 | 08:24 | 07:37 | 06:37 | 06:26 | 05:28 | 05:02
| 16:41 | 17:37 | 18:27 | 20:20 | 21:10 | 21:44
17 | 08:23 | 07:35 | 06:34 | 06:24 | 05:27 | 05:02
| 16:43 | 17:39 | 18:29 | 20:22 | 21:12 | 21:45
18 | 08:22 | 07:33 | 06:32 | 06:21 | 05:26 | 05:02
| 16:44 | 17:41 | 18:31 | 20:24 | 21:13 | 21:45
190821  |07:31 | 06:30 | 06:19 | 05:24 | 05:02
| 16:46 | 17:42 | 18:32 | 20:26 | 21:15 | 21:46
20 | 08:20 | 07:29 | 06:27 | 06:17 | 05:23 | 05:02
| 16:48 | 17:44 | 18:34 | 20:27 | 21:16 | 21:46
21|08:19 | 07:27 | 06:25 | 06:15 06:44 (WEA NO1) | 05:21 | 05:02
| 16:49 | 17:46 | 18:36 | 20:29 7  06:51 (WEA NO1) | 21:18 | 21:46
22 | 08:18 | 07:25 | 06:23 | 06:13 06:40 (WEA NO1) | 05:20 | 05:02
| 16:51 | 17:48 | 18:38 | 20:31 14 06:54 (WEA NO1) | 21:19 | 21:46
23| 08:16 | 07:23 | 06:20 | 06:11 06:38 (WEA NO1) | 05:19 | 05:02
| 16:53 | 17:50 | 18:39 | 20:32 18 06:56 (WEA NO1) | 21:20 | 21:47
24| 08:15 | 07:21 | 06:18 | 06:09 06:37 (WEA NO1) | 05:18 | 05:03
| 16:54 | 17:52 | 18:41 | 20:34 20 06:57 (WEA NO1) | 21:22 | 21:47
25 | 08:14 | 07:19 | 06:16 | 06:07 06:35 (WEA NO1) | 05:16 | 05:03
| 16:56 | 17:53 | 18:43 | 20:36 23 06:58 (WEA NO1) | 21:23 | 21:47
26 | 08:13 | 07:17 | 06:13 | 06:05 06:34 (WEA NO1) | 05:15 | 05:03
| 16:58 | 17:55 | 18:45 | 20:37 25  06:59 (WEA NO1) | 21:25 | 21:47
27 | 08:11 | 07:15 | 06:11 | 06:03 06:34 (WEA NO1) | 05:14 | 05:04
| 17:00 | 17:57 | 18:46 | 20:39 26 07:00 (WEA NO1) | 21:26 | 21:47
28| 08:10 | 07:13 | 06:09 | 06:01 06:34 (WEA NO1) | 05:13 | 05:04
| 17:02 | 17:59 | 18:48 | 20:41 26 07:00 (WEA NO1) | 21:27 | 21:47
29 | 08:08 | | 07:07 | 05:59 06:33 (WEA NO1) | 05:12 | 05:05
| 17:03 | | 19:50 | 20:43 27 07:00 (WEA NO1) | 21:28 | 21:46
30 | 08:07 | | 07:04 | 05:57 06:33 (WEA NO1) | 05:11 | 05:05
| 17:05 | | 19:51 | 20:44 27  07:00 (WEA NO1) | 21:30 | 21:46

31 | 08:05 | | 07:02 | | 05:10 |

| 17:07 | | 19:53 | | 21:31 |
Sonnenscheinstunden | 259 | 277 | 367 | 416 | 485 | 499

astr.max.mdgl.Beschattung | | | | 213 | 261 |

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
WindPRO 3.5.552 by EMD International A/S, Tel, +45 69 16 48 50, www.emd-international.com, windpro@erd.dk noo20to72s/1  WINAPRO C
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DNV

Prajekt: Lizenzerter Anwendes:

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

Berechnet

22.09.2021 16:46/3.5.552

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_01 - IO 01 Birkenweg 12, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | Sep bejOktob IN beil D i
1| 05:06 | 05:43 06:50 (WEA NO1) | 06:33 | 07:22 | 07:16 | 08:07
| 21:46 | 21:14 11 07:01 (WEA NO1) | 20:12 | 19:02 | 16:56 | 16:15
2| 05:07 | 05:44 06:48 (WEA NO1) | 06:34 | 07:23 | 07:18 | 08:08
| 21:46 | 21:12 15 07:03 (WEA NO1) | 20:09 | 19:00 | 16:54 | 16:15
3| 05:08 | 05:46 06:46 (WEA NO1) | 06:36 | 07:25 | 07:19 | 08:10
| 21:45 | 21:11 18 07:04 (WEA NO1) | 20:07 | 18:57 | 16:52 | 16:14
4 | 05:08 | 05:47 06:45 (WEA NO1) | 06:38 | 07:27 | 07:21 | 08:11
| 21:45 | 21:09 20 07:05(WEA NO1) | 20:05 | 18:55 | 16:50 | 16:13
5] 05:09 | 05:49 06:44 (WEA NO1) | 06:39 | 07:29 | 07:23 | 08:12
| 21:44 | 21:07 22 07:06 (WEANO1) | 20:03 | 18:53  |16:49 | 16:13
6| 05:10 | 05:51 06:43 (WEANO1) | 06:41 | 07:30 | 07:25 | 08:14
| 21:44 | 21:05 24 07:07 (WEANO1) | 20:00 | 18:51 |16:47 | 16:12
7| 05:11 | 05:52 06:42 (WEA NO1) | 06:42 | 07:32 | 07:27 | 08:15
| 21:43 | 21:04 25  07:07 (WEANO1) | 19:58 | 1848  |16:45 | 16:12
8| 05:12 | 05:54 06:42 (WEA NO1) | 06:44 | 07:34 |07:28 | 08:16
| 21:43 | 21:02 26 07:08(WEANO1) | 19:56 | 1846  |16:43 | 16:12
9] 05:13 | 05:55 06:41 (WEANO1) | 06:46 | 07:35 | 07:30 | 08:17
| 21:42 | 21:00 27  07:08(WEANO1) | 19:53 | 1844  |16:42 | 16:11
10 | 05:14 | 05:57 06:41 (WEA NO1) | 06:47 | 07:37 | 07:32 | 08:19
| 21:41 | 20:58 27  07:08 (WEANO1) | 19:51 | 1842 |16:40 | 16:11
11 | 05:15 | 05:58 06:41 (WEANO1) | 06:49 | 07:39 | 07:3¢ | 08:20
| 21:40 | 20:56 27  07:08(WEANO1) | 19:49  |18:339  |16:39 | 16:11
12 | 05:16 | 06:00 06:41 (WEANO1) | 06:51 | 0740 | 07:36 | 08:21
| 21:40 | 20:54 27  07:08(WEANO1) | 19:46 | 18:337  |16:37 | 16:11
13 | 05:17 | 06:02 06:40 (WEA NO1) | 06:52 | 0742 | 07:37 | 08:22
| 21:39 | 20:52 28 07:08 (WEANO1) | 19:44  |18:35  |16:35 | 16:11
14 | 05:18 | 06:03 06:41 (WEA NO1) | 06:54 | 07:44 107:39 | 08:23
| 21:38 | 20:50 27  07:08 (WEANO1) | 19:42  |18:333  |16:34 | 16:11
15 | 05:19 | 06:05 06:40 (WEA NO1) | 06:55 | 0746 | 07:41 | 08:24
| 21:37 | 20:48 27 07:07 (WEANO1) | 19:39  |18:30  |16:33 | 16:11
16 | 05:20 | 06:07 06:41 (WEA NO1) | 06:57 | 07:47 107:43 | 08:24
| 21:36 | 20:46 26 07:07 (WEANO1) | 19:37 | 18228 | 16:31 | 16:11
17 | 05:22 | 06:08 06:42 (WEANO1) | 06:59 | 0749 | 07:44 | 08:25
| 21:35 | 20:44 24 07:06 (WEANO1) | 19:35 | 18:226 | 16:30 | 16:11
18 | 05:23 | 06:10 06:42 (WEA NO1) | 07:00 | 07:51 | 07:46 | 08:26
| 21:34 | 20:42 23 07:05(WEANO1) | 19:32 | 18:224  |16:28 | 16:11
19 | 05:24 | 06:11 06:44 (WEA NO1) | 07:02 | 07:53 | 0748 | 08:27
| 21:32 | 20:40 20 07:04 (WEA NO1) | 19:30 | 18:22 | 16:27 | 16:12
20 | 05:25 | 06:13 06:44 (WEA NO1) | 07:04 | 07:54 | 07:49 | 08:27
| 21:31 | 20:38 18 07:02 (WEA NO1) | 19:28 | 18:20 | 16:26 | 16:12
21| 05:27 | 06:15 06:46 (WEA NO1) | 07:05 | 07:56 | 07:51 | 08:28
| 21:30 | 20:36 14 07:00 (WEA NO1) | 19:25 | 18:18 | 16:25 | 16:12
22| 05:28 | 06:16 06:49 (WEA NO1) | 07:07 | 07:58 | 07:53 | 08:28
| 21:29 | 20:34 6  06:55(WEA NO1) | 19:23 | 18:16 | 16:24 | 16:13
23| 05:30 | 06:18 | 07:09 | 08:00 | 07:54 | 08:29
| 21:27 | 20:32 | 19:21 | 18:13 | 16:22 | 16:13
24| 05:31 | 06:20 | 07:10 | 08:01 | 07:56 | 08:29
| 2126 | 20:29 | 19:18 | 18:11 | 16:21 | 16:14
25| 05:32 | 06:21 | 07:12 | 07:03 | 07:58 | 08:30
| 21:25 | 20:27 | 19:16 | 17:09 | 16:20 | 16:15
26 | 05:34 | 06:23 | 07:13 | 07:05 | 07:59 | 08:30
| 21:23 | 20:25 | 19:14 | 17:07 | 16:19 | 16:15
27 | 05:35 | 06:24 | 07:15 | 07:07 | 08:01 | 08:30
| 21:22 | 20:23 ] 19:11 | 17:05 | 16:18 | 16:16
28 | 05:37 | 06:26 | 07:17 | 07:09 | 08:02 | 08:31
| 21:20 | 20:21 |19:09 | 17:03 | 16:18 | 16:17
29 | 05:38 | 06:28 | 07:18 | 07:10 | 08:04 | 08:31
| 21:19 | 20:18 | 19:07 |17:01 | 16:17 | 16:18
30 | 05:40 | 06:29 |07:20 | 07:12 | 08:05 | 08:31
| 21:17 | 20:16 |19:04 | 17:00  |16:16 | 16:19
31 | 05:41 06:53 (WEA NO1) | 06:31 | |07:14 | | 08:31
|21:16 5  06:58 (WEA NO1) | 20:14 | |16:58 | | 16:20
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 243
astr.max.mdgl.Beschattung | 5 | 482 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (S5:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk 23.09.2021 07:28 / 2 Wlnd PRO .
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DNV

Prajekt:
Heyen

SHADOW - Kalender

Berechnung

Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

1]|08:31
16:21
08:31

~

16:53
24 | 08:15
16:54
25| 08:14
16:56
26 | 08:13
16:58
27 | o8:11
17:00
28 | 08110
17:02
29 | 08:08
1703
30 | 08:07
17:05
31 08:05
| 17:07
Sonnenscheinstunden | 259
astr masx.migl Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat

|Februar

1 08:04
| 17:09
| 0z:02
17:11
08:01
17:13
07:59
17:14
07:57
17:16
07:56
17:18
07:54
17:20
07:52
17:22
07:51
17:24
07:49
1726
07:47
17:27
0745
17.29
07:43
17:21
07:41
17:33
07:39
1735
07:37
17:37
07:35
1739

277

|Marz

07:10
1801
0702
18:02
07.06
18:04
07:04
18:06
07.02
1802
0659
18:10
0657
18:11
0655
18:13
0552
18:15
05.50
18:17
06:48
18:18
0546
18:20
05:44
18:22
06:41
18:24
06:39
1226
06:37
18:27
0634
18:29
06:32
1831
0630
18:32
06:27
18:34
06:25
1836
06:23
e
06:20
18:39
06:18
18:41
0516
18:43
06:13
18:45
06:11
18:46
06:09
1848
07.07
1250
07:04
1951
07:02
1953
367

|aprl

Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

0
2
24
25
S
7
27
27
26
26
%
24

22

358

05:58 (WEA NO1)
07:04 (WEA NOL)
06:54 (WEA NO1)
07:07 (WEA NO1
05:52 (WEA NO1

)
)
)
06:51 (WEA NO1)
07:11 (WEA NO1)
06:43 (WEA NO1)
07:12 (WEA NO1)
06:47 (WEA NO1)
07:11 (WEA NO1)
06:47 (WEA NO1)
07:12 (WEA NO1)
06:46 (WEA NO1)
07:12 (WEA NO1)
06:45 (WEA NO1)
07:12 (WEA NO1)
06:45 (WEA NO1)
07:12 (WEA NO1)
06:45 (WEA NO1)
07:12 (WEA NO1)
06:45 (WEA NO1)
07:11 (WEA NO1)
06:46 (WEA NO1)
07:12 (WEA NO1)
06:46 (WEA NO1)
07:11 (WEA NO1)
06:46 (WEA NO1)
07:10 (WEA NO1)
06:47 (WEA NO1)
07:09 (WEA NO1)

Mai

05:55
20:46
05:52
20:48

20:49
05:49
2051
05:47

05:45
20154
05:43
20:56

20:58
0540
20:59
05:38
21:01

2102

Minuten mit Schatten

| Juni 1 uli
06:47 (WEA NO1) | 05:09 | 05:06
21 07.08 (WEANO1) | 21:32 | 21146
06:48 (WEA NO1) | 05:08 | 05:07
18 07:06 (WEA ND1) | 2133 21146
06:50 (WEA NO1) | 05:08 05:08
14 07:04 (WEA NO1) | 21:34 21:45
06:53 (WEA NO1) | 05:07 05:08
9 07:02 (WEA NO1) | 21:35 21:45
05:06 05:09
2136 21:44
05:05 05:10
2137 21:44
05:05 05:11
21:38 21:43
05:04 05:12
2139 21:43
035:04 05:13
21:40 2142
05:02 05:14
21:41 2141
05:03 05:15
2141 21:40
05:03 05:16
21:42 21:40
05:02 05:17
2143 21:39
05:02 05:18
2143 21:38
05:02 05:19
2144 21:37
05:02 05:20
2144 21:36
05:02 05:22
21:45 21:35
05:02 05:23
2145 21:34
05:02 05:24
21:46 21:32
05:02 05:25
2146 21:31
05:02 05:27
21:46 2130
05:02 05:28
21:46 21:29
05:02 05:30
2147 2127
05:03 05:31
2147 21:26
05:03 0532
2147 21:25
05:03 05:34
21:47 21:23
05:04 05:35
2147 21:22
05:04 05:37
2147 21:20
05:05 05:38
2146 2119
05:05 | 05:40
21:46 | 21517,
| 05:41
| | 21:16

| 49 | =0

62 I |
ol b <
geg (

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

|August

05:43
21:14
05:44
2112
05:46
21:11
05:47
21:09
05:49
21:.07
05:51
21:05
05:52
21:04
05:54
21:02
05:55
21:00
05:57
20:58
05:58
20:56
06:00
20:54
06:02
20:52
06:03
20:50
05:05
20:48
06:07
20146
05:08
20:44

GesamtbelastungSchattenrezeptor: I0_02 - IO 02 Tannenweg 6, Heyen

07:05 (WEA NOL)
3 07:08 (WEA NO1)
07:00 (WEA NO1)
12 07:12 (WEA NO1)
06:59 (WEA NO1)
15 07:14 (WEA NO1)
06:56 (WEA NO1)
19 07:15 (WEA NO1)
06:56 (WEA NO1)
20 07:16 (WEA NO1)
06:54 (WEA NO1)
22 07:17 (WEA NO1)
06:54 (WEA NO1)
24 07:18 (WEA NO1)
06:52 (WEA NOL)
26 07:18 (WEA NO1)
06:52 (WEA NO1)
2 07:18 (WEA NO1)
06:52 (WEA NO1)
27 07:19 (WEA NOL)
06:52 (WEA NO1)
2% 07:18 (WEA NO1)
06:52 (WEA NO1)
% 07:18 (WEA NO1)
06:51 (WEA NO1)
27 07:18 (WEA NO1)
06:52 (WEA NO1)
25 07:17 (WEA NO1)
06:51 (WEA NO1)
25 07:16 (WEA NO1)
06:52 (WEA NO1)
24 07:16 (WEA NO1)
06:52 (WEA NO1)
22 07:14 (WEA NOL)
06:53 (WEA NO1)
20 07:13 (WEA NO1)
06:54 (WEA NO1)
17 07:11 (WEA NO1)
06:56 (WEA NO1)
13 07:09 (AEA NO1)
07:01 (WEA NO1)
4 07:05 (WEANO1)

424

zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-i)

| SeptembefOktober |November Dezember

06:33
20:12
08:34
20009
06:36
20:07
06:38
20:05
06:33
20:03
0641
20:00
06:42
19:58
06:44
19:56
06:46
1953
06:47
19:51
06:49
19:49
06:51
19:46
0652
19:44
06:54
19:42
0655

07:22
19:02
07:23
19:00
07:25
18:57
07:27
18:55
07:29
18:53
07:30
18:51
07:32
18:48
07:34
18:46
07:35
18:44
07:37
18:42
07:39
18:39
07:40
18:37
07:42
18:35
07:44
18:33
07:46
18:30
07:47
18:28
07:49
18:26
07:51
18:24
07:53
18:22
07:54
18:20
07:56
18:18
07:58
18:16
08:00
18:13
08:01
1g:11
07:03
17:09
07:05
17:07
07:07
17:05
07:09
17:03
07:10
17:01
07:12
17:00
07:14
| 16:58
| 331

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

07:16
16:56
07:18
16:54
07:1%9
16:52
07:21
16:50
07:23
1649
072
16147
07:27
16:45
07:28
16:43
07:30
1642
07:32
16:40
07:34
16:39
07:36
16:37
07:37
16:35

02:07
16:15
0208
16:15
08:10
16:14
08:11
16:13
08:12
16:13
08:14
16:12
08:15
16:12
02:16
16:12
08:17
16:11
08:19
1g:11
08:20
16:11
08:21
16:11
0822
16:11
08:23
16:11
02:24
1&:11
08:29
16:11
08:25
16:11

23.00.2021 07:28 / 3 windPRO .
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Berechnung

Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

110831
16:21
2| 0831

16:53
24 | 08:15
16:54
25| 08:14
16:56
26 | 08:13
16:58
27 | o8:11
17:00
28 | 08110
17:02
29 | 08:08
1703
30 | 08:07
17:05
31 08:05
| 17:07
Sonnenscheinstunden | 259
astr masx.migl Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat

|Februar

1 08:04
| 17:09
| 0z:02
1711
08:01
17:13
07:59
17:14
07:57
17:16
07:56
17:18
07:54
17:20
07:52
17:22
07:51
17:24
07:49
1726
07:47
17:27
0745
17.29
07:43
17:21
07:41
17:33
07:39
1735
07:37
17:37
07:35
1739

277

Sonnenaufgang

IMarz  |April
07:10 | 07:00
1801 | 1955
0708 |06:57
1802 19:57
0706 | 06:55
18:04 19:58

07:04 06:53
18:06 20:00

07.02 06:50
18:08 2002
06559 06:48

12:10 20:03
0657 0646

18:11 20:05
0655 06:44
18:13 20:07
0552 06:41
18:15 | 20009
05.50 | 06:39
18:17 | 20:10
06:48 | 06:37
18:19 | 20:12
0546 06:35
18:20 20:14
05:44 06:32

18:22 20:15
0641 06:30
18:24 20017

06:39 06:28
19:26 20019
0637 06:26
18:27 20020
0634 06:24
18:29 20022
0532 06:21
1831 20024
0530 06:1%
1832 20:26
06:27 06:17

1834 20:27
0625 06:15

1836 20:29
06:23 06:12
e 20021
06:20 06:11
18:39 | 20:32
06:18 | 06:09
1841 | 20:34
0516 | 06:07
18:43 | 20:36
06:13 06:05
18:45 20037
06:11 06:03

18:46 20:29
0509 06:01

1848 20041
07:07 05:59
1250 20042

07:04 | 0557

1951 | 20:44

0702 |

1953 |

%7 | 418
|

(55:MM)

Sonnenuntergang (SS:MM)

24
24
2
24
24

23

243

06:45 (WEA NO1
06:53 (WEA NO1
06:41 (WEA NO1

06:56 [WEA N1
06:38 (WEA NO1
06:57 (WEA NO1
06:37 (WEA NO1
06:53 (WEA NO1
06:36 (WEA NO1

06:59 (WEA NO1
06:35 (WEA NOT
06:59 (WEA NO1

06:59 (WEA NO1
06:35 (WEA NO1
0653 (WEA NOT

06:59 (WEA NOL
08:35 (WEA NOT

)
)
)
)
)
)
)
)
)
)
g
06:35 (WEA NO1)
)
)
)
)
)
)
)
)
3
06:58 (WEA NO1)

Mai

065:55

Minuten mit Schatten

| Juni [3uli
05:35 (WEA NO1) | 05:00 05:06
22 05:57 (WEA NO1) | 21:32 21:46
065:36 (WEA NO1) | 05:02 0507
20 06:56 (WEA NO1) | 21:33 21:46
06:36 (WEA NO1) | 05:08 05:08
19 08:55 (WEA NO1) | 21:34 21:45
065:38 (WEA NO1) | 05:07 05:08
17 06:55 (WEA NO1) | 21:35 21:45
06:39 (WEA NO1) | 05:06 0509
14 08:53 (WEA NO1) | 21:36 21:44
06:41 (WEA NO1) | 05:06 05:10
9 05:50 (WEA NO1) | 21:37 21:44
0S:065 05:11
21:38 21:43
05:04 05:12
21:39 21:43
05:04 05:13
2140 2142
05:03 05:14
2141 2141
0503 05:15
21:41 21:40
0508 05:16
21:42 21:40
05:02 05:17
21:43 21:39
05:02 05:18
21:43 2138
05:02 05:19
21:44 2137
05:02 05:20
2144 21:36
05:02 05:22
21:45 2135
05:02 05:23
2145 21:34
05:02 05:24
21:46 21:32
05:02 05:26
21:46 21:31
0502 05:27
2146 21:30
05:02 05:28
2146 21:29
05:02 05:30
2147 21:27
05:03 0531
21:47 21:26
0s:03 05:32
21:47 21:25
05:03 05:34
21:47 21:23
05:04 05:35
21:47 21:22
05:04 05:37
2147 21:20
05:05 05:38
2148 21:18
| 05:08 0540
| 21:46 21:17
| 05:41
| | 21:16
| 499 | s02
101 | |
ol <
g (

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

|August

05:43
21:14
05:44
2012
05:46
21:11
05:47
21:09

GesamtbelastungSchattenrezeptor: I0_03 - IO 03 Larchenblick 23, Heyen

06:53 (WEA NO1)
5 06:58 (WEA NO1)
06:49 (WEA NO1)
11 07:00 (WEA NO1)
06:48 (WEA NO1)
15 07:03 (WEA NO1)
06:46 (WEA NO1)
17 07:03 (WEA NO1)
06:46 (WEA NO1)
19 07:05 (WEA NO1)
06:44 (WEA NO1)
21 07.05 (WEA NO1)
06:44 (WEA NO1)
22 07:06 (WEA ND1)
08:43 (WEA NO1)
23 07:06 (WEA NO1)
06:43 (WEA NO1)
23 07:06 (WEA ND1)
06:42 (WEA NO1)
24 07:06 (WEA ND1)
06:42 (WEA ND1)
24 07:06 (WEA NO1)
06:43 (WEA NO1)
23 07:06 (WEA ND1)
06:42 (WEA NO1)
23 07:05 (WEA NO1)
06:43 (WEA NO1)
22 07:05 (WEA ND1)
06:43 (WEA NO1)
21 07:04 (WEA NO1)
06:44 (WEA NO1)
19 07:03 (WEA NO1)
06:44 (WEA NO1)
17 07:01(WEANO1)
06:46 (WEA ND1)
13 06:59 (WEA NO1)
06:48 (WEA NO1)
8 06:56 (WEA NOL)

350

zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-i)

06:33
20:12
06:34

o722
19:02
07.23
19:00
07:25
18:58
Q727
18:55
07:29
1853
07:30
18:51
07:32
18:48
0734
18:46
07.35
18144
07:37
18142
07:39
18139
0740
18:37
07:42
18:35
07:44
18:33
0746
18:30
07.47
18:28
07:49
18:26

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

07:16
16:56
07:18
16:54
07:19
16:52
07:21
16:50

268

|SeptembefOktober |November Dezember

0807
16:15
0202
16:15
08:10
16:14
og:i11
16:13
08:12
16:13
06114
16:12
08:15

16:16
08:31
16:17
08:31
16:18
| 08:31
| 16:19
| 08:31
| 16:20
| 243
|

23.00.2021 07:28 / 4 windPRO .

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenazerter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_04 - I0 04 Larchenblick 2, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar

1]08:31 | 08:04
1621  |17:09
20831 | 08:02
1622  [17:11
30831 | 08:01
1623  |17:13
4108:30 | 07:59
1624  |17:14
50830 | 07:57

1625  |17:16
60830 | 07:56
1627  |17:18
710829 | 07:54
1628  |17:20
80829 | 07:52
|1629  |17:22
90829 | 07:51
1631  |17:24
100828 | 07:49
1632  |17:26
110827 | 07:47
|16:33 | 17:27
120827 | 07:45
|16:35  |17:29
130826 | 07:43
|16:36 | 17:31
140825 | 07:41
|16:38 | 17:33
150825 | 07:39
|16:39  |17:35
16| 0824 | 07:37
| 1641 | 17:37
1710823 | 07:35
| 1643  |17:39
180822 | 07:33
|16:44 | 17:41
190821 | 07:3L
|16:46 | 17:42
2010820 | 07:29
|16:48 | 17:44
21]08:19 | 07:27
|16:49 | 17:46
22|08:18 | 07:25
|16:51 | 17:48
23|08:16 | 07:23
|16:53 | 17:50
240815 | 07:21
|16:54 | 17:52

25 | 08:14 | 07:19
| 16:56 | 17:53
26 | 08:13 | 07:17
| 16:58 | 17:55
27 | 08:11 | 07:15
| 17:00 | 17:57
28 | 08:10 | 07:13
| 17:02 | 17:59
29 | 08:08 |
| 17:03 |
30 | 08:07 |
| 17:05 |
31 | 08:05 |
| 17:07 |
Sonnenscheinstunden | 259 | 277
I

astr.max.mdgl.Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

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

| Mérz | April
| 07:10 | 07:00
|18:01 | 19:55
| 07:08 | 06:57
| 18:02 | 19:57
| 07:06 | 06:55
| 18:04 | 19:58
| 07:04 | 06:53
| 18:06 | 20:00
| 07:02 | 06:50

|18:08 | 20:02
| 06:59 | 06:48
18:10 | 20:03

|

| 06:57 | 06:46
[18:11 | 20:05
| 06:55 | 06:44
|18:13 | 20:07
| 06:53 | 06:41
|18:15 | 20:09
| 06:50 | 06:39
|18:17 | 20:10
| 06:48 | 06:37
|18:19 | 20:12
| 06:46 | 06:35
|18:20 | 20:14
| 06:44 | 06:32
|18:22 | 20:15
| 06:41 | 06:30
|18:24 | 20:17
| 06:39 | 06:28
|18:26 | 20:19
| 06:37 | 06:26
|18:27 | 20:20
| 06:34 | 06:24
|18:29 | 20:22
|06:32 | 06:21
|18:31 | 20:24
| 06:30 | 06:19
|18:32 | 20:26
| 06:27 | 06:17
|18:34 | 20:27
|06:25 | 06:15
|18:36 | 20:29
| 06:23 | 06:13
|18:38 | 20:31
| 06:20 | 06:11
|18:39 | 20:32
| 06:18 | 06:09
|18:41 | 20:34
| 06:16 | 06:07
|18:43 | 20:36
| 06:13 | 06:05
|18:45 | 20:37
|06:11 | 06:03
|18:46 | 20:39
| 06:09 | 06:01
|18:48 | 20:41
| 07:07 | 05:59
[19:50 | 20:43
| 07:04 | 05:57
|19:51 | 20:44
|07:02 |
|19:53 |

| 367 | 416
| I

Minuten mit Schatten

| 05:40
| 20:59
| 05:38
| 21:01
07:04 (WEA NO1) | 05:37

FORORARORORGOROR®
=]
a

5:04

5:03 05:33 (WEA_23)

| O
|2
| O
|2
| O
|2
| O
|2
| O
|2
| O
| 2
| O
|2
| O
|2
| O
|2
| O
| 2
| O
6  07:10 (WEA NO1) | 21:02 | 21:41 1 05:34 (WEA_23)
07:00 (WEA NO1) | 05:35 | 05:03 05:33 (WEA_23)
13 07:13 (WEA NO1) | 21:04 | 21:42 3 05:36 (WEA_23)
06:58 (WEA NO1) | 05:33 | 05:02 05:32 (WEA_23)
16  07:14 (WEA NO1) | 21:06 | 21:43 4 05:36 (WEA 23)
06:57 (WEA NO1) | 05:32 | 05:02 05:32 (WEA_23)
19 07:16 (WEA NO1) | 21:07 | 21:43 5  05:37 (WEA_23)
06:56 (WEA NO1) | 05:30 | 05:02 05:32 (WEA_23)
20 07:16 (WEA NO1) | 21:09 | 21:44 6 05:38 (WEA_23)
06:55 (WEA NO1) | 05:29 | 05:02 05:32 (WEA_23)
22 07:17 (WEANO1) | 21:10 | 21:44 6 05:38 (WEA_23)
06:54 (WEA NO1) | 05:27 | 05:02 05:32 (WEA_23)
23 07:17 (WEA NO1) | 21:12 | 21:45 7 05:39 (WEA_23)
06:54 (WEA NO1) | 05:26 | 05:02 05:32 (WEA_23)
23 07:17 (WEA NO1) | 21:13 | 21:45 7 05:39 (WEA_23)
06:54 (WEA NO1) | 05:24 | 05:02 05:32 (WEA_23)
23 07:17 (WEANO1) | 21:15 | 21:46 7 05:39 (WEA_23)
06:53 (WEA NO1) | 05:23 | 05:02 05:32 (WEA_23)
23 07:16 (WEA NO1) | 21:16 | 21:46 7 05:39 (WEA_23)
06:53 (WEA NO1) | 05:21 | 05:02 05:33 (WEA_23)
22 07:15 (WEANO1) | 21:18 | 21:46 7 05:40 (WEA_23)
06:53 (WEA NO1) | 05:20 | 05:02 05:33 (WEA_23)
22 07:15(WEANO1) | 21:19 | 21:46 7 05:40 (WEA_23)
06:53 (WEA NO1) | 05:19 | 05:02 05:33 (WEA _23)
21 07:14 (WEA NO1) | 21:20 | 21:47 7 05:40 (WEA 23)
06:54 (WEA NO1) | 05:18 | 05:03 05:33 (WEA_23)
19  07:13 (WEANO1) | 21:22 | 21:47 7 05:40 (WEA 23)
06:55 (WEA NO1) | 05:16 | 05:03 05:34 (WEA _23)
16  07:11 (WEA NO1) | 21:23 | 21:47 7 0541 (WEA 23)
06:56 (WEA NO1) | 05:15 | 05:03 05:34 (WEA_23)
13 07:09 (WEA NO1) | 21:25 | 21:47 6  05:40 (WEA 23)
07:00 (WEA NO1) | 05:14 | 05:04 05:35 (WEA_23)
7 07:07 (WEANO1) | 21:26 | 21:47 6  05:41 (WEA 23)
| 05:13 | 05:04 05:35 (WEA_23)
| 21:27 | 21:47 5  05:40 (WEA_23)
| 05:12 | 05:05 05:36 (WEA_23)
| 21:28 | 21:46 5 05:41 (WEA 23)
| 05:11 | 05:05 05:36 (WEA_23)
| 21:30 | 21:46 4 05:40 (WEA_23)
| 05:10 |
|21:31 |
| 486 | 499
308 | | 114
iedergegeben (S zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

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

23.00.2021 07:28 / 5 windPRO '

Seite 55/115



DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_04 - I0 04 Larchenblick 2, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

1| 05:06

| 21:46

2| 05:07

| 21:46

3| 05:08

| 21:45

4 | 05:08

| 21:45

5] 05:09

| 21:44

6| 05:10

| 21:44

7| 05:11

| 21:43

8| 05:12

| 21:43

9] 05:13

| 21:42

10 | 05:14

| 21:41

11 | 05:15

| 21:40

12 | 05:16

| 21:40

13 | 05:17

| 21:39

14 | 05:18

| 21:38

15 | 05:19

| 21:37

16 | 05:20

| 21:36

17 | 05:22

| 21:35

18 | 05:23

| 21:34

19 | 05:24

| 21:32

20 | 05:26

| 21:31

21| 0527

| 21:30

22| 05:28

| 21:29

23 | 05:30

| 21:27

24 | 05:31

| 21:26

25 | 05:32

| 21:25

26 | 05:34

| 21:23

27 | 05:35

| 21:22

28 | 05:37

| 21:20

29 | 05:38

| 21:19

30 | 05:40

| 21:17

31| 05:41

| 21:16

Sonnenscheinstunden | 502
astr.max.mdgl.Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat Sonnenaufgang

2

2

| August

05:37 (WEA_23) | 05:43
05:39 (WEA_23) | 21:14
| 05:44
| 21:12
| 05:46
| 21:11
| 05:47
| 21:09
| 05:49
| 21:07
| 05:51
| 21:05
| 05:52
| 21:04
| 05:54
| 21:02
| 05:55
| 21:00
| 05:57
| 20:58
| 05:58
| 20:56
| 06:00
| 20:54
| 06:02
| 20:52
| 06:03
| 20:50
| 06:05
| 20:48
| 06:07
| 20:46
| 06:08
| 20:44
| 06:10
| 20:42
| 06:11
| 20:40
| 06:13

0:34

13

17

18

21

21

23

24

24

23

23

22

21

18

16

12

| 305

(S5:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

| September

| 06:33
| 20:12
| 06:34
| 20:10
| 06:36
| 20:07
| 06:38
| 20:05
| 06:39
| 20:03
| 06:41
| 20:00
| 06:42
| 19:58
| 06:44
| 19:56
| 06:46
| 19:53
| 06:47
| 19:51
| 06:49
| 19:49
| 06:51
| 19:46
| 06:52
| 19:44
| 06:54
| 19:42
| 06:55
| 19:39
07:06 (WEA NO1) | 06:57
07:15 (WEA No1) | 19:37
07:04 (WEA NO1) | 06:59
07:17 (WEA No1) | 19:35
07:01 (WEA NO1) | 07:00
07:18 (WEA NO1) | 19:32
07:01 (WEA NO1) | 07:02
07:19 (WEA No1) | 19:30
06:59 (WEA NO1) | 07:04
07:20 (WEA N01) | 19:28
06:59 (WEA NO1) | 07:05
07:20 (WEA NO1) | 19:25
06:57 (WEA NO1) | 07:07
07:20 (WEA N01) | 19:23
06:57 (WEA NO1) | 07:09
07:21 (WEA N01) | 19:21
06:56 (WEA NO1) | 07:10
07:20 (WEA NO1) | 19:18
06:57 (WEA NO1) | 07:12
07:20 (WEA No1) | 19:16
06:56 (WEA N01) | 07:13
07:19 (WEA No1) | 19:14
06:57 (WEA No1) | 07:15
07:19 (WEA No1) | 19:11
06:57 (WEA No1) | 07:17
07:18 (WEA NO1) | 19:09
06:58 (WEA No1) | 07:18
07:16 (WEA NO1) | 19:07
06:59 (WEA NO1) | 07:20
07:15 (WEA NO1) | 19:04
07:00 (WEA NO1) |
07:12 (WEA No1) |
| 381
|

el L (s
gy

Zeitpunkt (SS:MM) Schattenanfang

5

Zeitpunkt (SS:MM) Schattenende

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

| Oktober | November Dezember

07:04 (WEA NO1) | 07:22
07:09 (WEA NO1) | 19:02
| 07:23
| 19:00
| 07:25
| 18:58
| 07:27
| 18:55
| 07:29
| 18:53
| 07:30
| 18:51
| 07:32
| 18:48
| 07:34
| 18:46
| 07:35
| 18:44
| 07:37
| 18:42
| 07:39
| 18:39
| 07:40
| 18:37
| 07:42
| 18:35
| 07:44
| 18:33
| 07:46
| 18:30
| 07:47
| 18:28
| 07:49
| 18:26
| 07:51
| 18:24
| 07:53
| 18:22
| 07:54
| 18:20
| 07:56

zeit wie Bezugsjahr):

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

H O OHROR O OROHORERORORORORORORORHORHORORHORHOHORORHORHOREROROROHOROKROKRO

116
:56
118
54
119
:52

NoxNoNoNo S

7:34

6:34

7:44

6:27
7:49

7:54

| 08:07
| 16:15
| 08:08
| 16:15
| 08:10
| 16:14
| 08:11
| 16:13
| 08:12

6:12

6:12

6:13

23.00.2021 07:28 / 6 windPRO '
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DNV

Prajekt:
Heyen

SHADOW - Kalender

Berechnung

Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

1]|08:31
16:21
08:31

~

16:53
24 | 08:15
16:54
25| 08:14
16:56
26 | 08:13
16:58
27 | o8:11
17:00
28 | 08110
17:02
29 | 08:08
1703
30 | 08:07
17:05
31 08:05
| 17:07
Sonnenscheinstunden | 259
astr masx.migl Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat

|Februar

1 08:04
| 17:09
| 0z:02
17:11
08:01
17:13
07:59
17:14
07:57
17:16
07:56
17:18
07:54
17:20
07:52
17:22
07:51
17:24
07:49
1726
07:47
17:27
0745
17.29
07:43
17:21
07:41
17:33
07:39
1735
07:37
17:37
07:35
1739

277

|Marz

07:10
1801
0702
18:02
07.06
18:04
07:04
18:06
07.02
1802
0659
18:10
0657
18:11
0655
18:13
0552
18:15
05.50
18:17
06:48
18:19
0546
18:20
05:44
18:22
06:41
18:24
06:39
1226
06:37
18:27
0634
18:29
06:32
1831
0630
18:32
06:27
18:34
06:25
1836
06:23
e
06:20
18:39
06:18
18:41
0516
18:43
06:13
18:45
06:11
18:46
06:09
1848
07.07
1250
07:04
1951
07:02
| 1952
| 387
|

|aprl

20024 20
20:26 24
20:27 o
2029 2
20021 22
2003z 22
20034 21

20:36 o

prrg

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

06:55 (WEA NO1)
06:59 (WEA NO1)
06:51 (WEA NO1)
07:03 (WEA N01)
06:49 (WEA N1
07:05 (WEA NO1
06:48 (WEA NO1

06:47 (WEA NO1
07:07 (WEA NO1
0645 (WEA NO1
07:07 (WEA NO1
06:45 (WEA NO1

07,06 (WEA NO1
06:44 (WEA NO1

07:06 (WEA NO1
06:44 (WEA NO1

06:45 (WEA N1
07:03 (WEA NO1
06:46 (WEA NO1
07:02 (WEA NO1
05:48 (WEA MO1
07:01 (WEA NO1
05:49 (WEA NO1

)
)
)
)
)
)
)
)
)
)
)
)
g
06:44 (WEA NO1)
)
)
)
)
)
)
)
)
)
)
g
06:58 (WEA NO1)

Mai

05:55
20:46
05:52
20:48

20:49
05:49
2051
05:47

05:45
20154
05:43
20:56

20:58
0540
20:59
05:38
21:01

2102

Minuten mit Schatten

Lizenzierter Anwendes:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

GesamtbelastungSchattenrezeptor: I0_05 - 10 05 Kiihlweg 12, Heyen

3uni |3uli |August

05:09 05:06 | 05:43
21:32 21:46 21:14

05:08 05:07 05:44
2133 A:46 | 212
05:08 05:08 | 05:46
21:34 21:45 21:11
05:07 05:08 05:47
21:35 21:45 2109
05:06 05:0% 05:49
21:36 44| 2107
05:05 05:10 | 0551
21:37 21:44 2105
05:05 05:11 0552
21:38 21:43 21:04
05:04 05:12 | 0554
21:39 21:43 21:02
05:04 05:12 05:55
21:40 242 | 2100
05:03 05:14 | 0557
21141 241 | 2058
05:02 05:15 0558
21:41 21:40 2056
05:03 05:33 (WEA_23) [05:16 | 05:00
2:42 1 05:34 (WEA_23) | 21:40 | 2054
05:02 05:32 (WEA_23) [05:07 | 06:02 0659 (WEA NOL)
21:43 2 05:34 (WEA_23) | 21:39 20:52 5 07:04 (WEA NO1)
05:02 05:32 (WEA_23) | 05:18 06:03 0656 (WEA NO1)
21:43 3 05:35 (WEA_23) | 21:38 20:50 11 07:07 (WEA NO1)
05:02 05:32 (WEA_23) [ 05:19 | 06:05 06:54 (WEA NOL)
244 3 0535 (WEAL23) 2137 |20M8 14 07:08 (WEANDL)
05:02 05:32 (WEA_23) | 05:20 05:07 06:53 (WEA NO1)
21:44 4 05:36 (WEA_23) | 21:36 20:46 17 07:10 (WEA NO1)
05:02 05:32 (WEA_23) | 05:22 06:08 06:52 (WEA NO1)
2:45 4 05:36 (WEA_23) [21:35 | 20144 19 07:11 (WEANOL)
05:02 05:32 (WEA_23) | 05:23 05:10 06:51 (WEA NO1)
21:45 4 05:36 (WEA_23) | 21:34 20:42 20 07:11 (WEA NO1)
05:02 05:32 (WEA_23) [ 05:24 | 06:11 06551 (WEA NOL)
2:46 5 05:37 (WEA_23) [ 21:32 | 2040 21 07:12 (WEANOL)
05:02 05:32 (WEA_23) | 05:26 | 06:13 06:50 (WEA NO1)
21:46 S 05:37 (WEA_23) | 21:31 20:38 21 07:11 (WEA NO1)
0s:02 05:33 (WEA_23) | 05:27 065:15 06:50 (WEA ND1)
A:46 5 05:38(WEA23) 2130|2036 22 07:12 (WEANDL)
05:02 05:33 WEA_23) | 05:28 | 06:16 06:49 (WEA NO1)
21:46 5 05:38 (WEA_23) | 21:29 20:34 22 07:11 (WEA NOL)
05:02 05:33 (WEA_23) | 05:30 05:18 06:49 (WEA NO1)
247 5 05:38(WEA23) |21:27 | 2032 22 07:11 (WEANOL)
05:03 05:33 (WEA_23) | 05:31 06:20 06:49 (WEA NO1)
2:47 4 05:37 (WEA23) | 21:26 2020 21 07:10 (WEANOL)
05:02 05:34 (WEA_23) | 05:32 06:21 06:50 (WEA NO1)
21:47 4 05:38 (WEA_23) | 21:25 20:27 19 07:09 (WEA NO1)
05:03 05:34 (WEA_23) | 05:34 | 06:23 0650 (WEA NOL)
21:47 4 05:38 (WEA_23) | 21:23 20:25 17 07:07 (WEA NO1)
05:04 05:35 WEA_23) | 05:35 | 06:24 06551 (WEA NO1)
21:47 3 05:38 (WEA_23) | 21:22 20:23 15 0706 (WEA NO1)
05:04 05:35 (WEA_23) | 05:37 06:26 06:53 (WEA ND1)
A:47 3 O538(WEA23) 2120|2021 12 07:05 (WEANDL)
05:05 05:36 WEA_23) | 05:38 | 06:28 0657 (WEA NO1)
21:46 2 05:38 (WEA_23) | 21:19 20:18 2 0659 (WEA NOL)
05:06 05:36 (WEA_23) | 05:40 06:29
21:46 1 05:37 (WEA_23) | 21:17 20:16
[05:41 | 0631

| |21:16 | 20:14

| 499 | s02 | 454

| 67 | | 280

iedergegeben (S zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-i)

|SeptembefOktober |November Dezember

06:33
20:12
06:34
20:10
06:35
20:07
06:33
20:05
06:33
20:03
06:41
20:00
06:42
19:58
06:44
19:56
06:45
19:53
06:47
19:51
06:49
19:49
06:51
19:47
06:52
19:44
06:54
19:42
06:55
19:33
06:57
19:37
06:59

07:22
19:02
07:23

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

0716
16:56
07:18
16:54
07:19
16:52
0721
16:50
07:23
16:49
07:25
16:47
07:27

23.00.2021 07:28 / 7 windPRO .

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

GL Garrad Hassan Deutschland GmbH

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

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_06 - IO 06 Willy-Penzel-Platz 3, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar

1]08:31 | 08:04
1621  |17:09
20831 | 08:02
1622  [17:11
30831 | 08:01
1623  |17:13
4108:30 | 07:59
1624  |17:14
50830 | 07:57

1625  |17:16
60830 | 07:56
1627  |17:18
710829 | 07:54
1628  |17:20
80829 | 07:52
|1629  |17:22
90829 | 07:51
1631  |17:24
100828 | 07:49
1632  |17:26
110827 | 07:47
|16:33 | 17:27
120827 | 07:45
|16:35  |17:29
130826 | 07:43
|16:36 | 17:31
140825 | 07:41
|16:38 | 17:33
150825 | 07:39
|16:39  |17:35
16| 0824 | 07:37
| 1641 | 17:37
1710823 | 07:35
| 1643  |17:39
180822 | 07:33
|16:44 | 17:41
190821 | 07:3L
|16:46 | 17:42
2010820 | 07:29
|16:48 | 17:44
21]08:19 | 07:27
|16:49 | 17:46
22|08:18 | 07:25
|16:51 | 17:48
23|08:16 | 07:23
|16:53 | 17:50
240815 | 07:21
|16:54 | 17:52

25 | 08:14 | 07:19
| 16:56 | 17:53
26 | 08:13 | 07:17
| 16:58 | 17:55
27 | 08:11 | 07:15
| 17:00 | 17:57
28 | 08:10 | 07:13
| 17:02 | 17:59
29 | 08:08 |
| 17:03 |
30 | 08:07 |
| 17:05 |
31 | 08:05 |
| 17:07 |
Sonnenscheinstunden | 259 | 277
I

astr.max.mdgl.Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

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

| Mérz | April
| 07:10 | 07:00
|18:01 | 19:55
| 07:08 | 06:57
| 18:02 | 19:57
| 07:06 | 06:55
| 18:04 | 19:58
| 07:04 | 06:53
| 18:06 | 20:00
| 07:02 | 06:50

|18:08 | 20:02
| 06:59 | 06:48
18:10 | 20:03

|

| 06:57 | 06:46
[18:11 | 20:05
| 06:55 | 06:44
|18:13 | 20:07
| 06:53 | 06:41
|18:15 | 20:09
| 06:50 | 06:39
|18:17 | 20:10
| 06:48 | 06:37
|18:19 | 20:12
| 06:46 | 06:35
|18:20 | 20:14
| 06:44 | 06:32
|18:22 | 20:15
| 06:41 | 06:30
|18:24 | 20:17
| 06:39 | 06:28
|18:26 | 20:19
| 06:37 | 06:26
|18:27 | 20:20
| 06:34 | 06:24
|18:29 | 20:22
|06:32 | 06:21
|18:31 | 20:24
| 06:30 | 06:19
|18:32 | 20:26
| 06:27 | 06:17
|18:34 | 20:27
|06:25 | 06:15
|18:36 | 20:29
| 06:23 | 06:13
|18:38 | 20:31
| 06:20 | 06:11
|18:39 | 20:32
| 06:18 | 06:09
|18:41 | 20:34
| 06:16 | 06:07
|18:43 | 20:36
| 06:13 | 06:05
|18:45 | 20:37
|06:11 | 06:03
|18:46 | 20:39
| 06:09 | 06:01
|18:48 | 20:41
| 07:07 | 05:59
[19:50 | 20:43
| 07:04 | 05:57
|19:51 | 20:44
|07:02 |
|19:53 |

| 367 | 416
| I

Minuten mit Schatten

| 05:40
| 20:59
| 05:38
| 21:01
07:02 (WEA NO1) | 05:37

:07 05:36 (WEA_23)
35 3 05:39 (WEA_23)
05:35 (WEA_23)
136 4 05:39 (WEA_23)
:05 05:35 (WEA_23)
137 6 05:41 (WEA_23)
:05 05:34 (WEA_23)
138 7 05:41 (WEA_23)
04 05:34 (WEA_23)
139 8  05:42 (WEA_23)
5:04 05:33 (WEA_23)
1:40 8  05:41 (WEA_23)
5:03 05:33 (WEA_23)
1:41 9 05:42 (WEA_23)
5:03 05:33 (WEA_23)

FORORARORORGOROR®
=]
a

| O
|2
| O
|2
| O
|2
| O
|2
| O
|2
| O
| 2
| O
|2
| O
|2
| O
|2
| O
| 2
| O
10  07:12 (WEA NO1) | 21:02 | 21:41 10  05:43 (WEA_23)
06:58 (WEA NO1) | 05:35 | 05:03 05:33 (WEA_23)
15  07:13 (WEA NO1) | 21:04 | 21:42 10 05:43 (WEA_23)
06:57 (WEA NO1) | 05:33 | 05:02 05:32 (WEA_23)
17 07:14 (WEA NO1) | 21:06 | 21:43 11 05:43 (WEA_23)
06:56 (WEA NO1) | 05:32 | 05:02 05:32 (WEA_23)
19  07:15 (WEA NO1) | 21:07 | 21:43 1 05:43 (WEA_23)
06:55 (WEA NO1) | 05:30 | 05:02 05:32 (WEA_23)
21 07:16 (WEA NO1) | 21:09 | 21:44 12 05:44 (WEA_23)
06:54 (WEA NO1) | 05:29 | 05:02 05:32 (WEA_23)
22 07:16 (WEANO1) | 21:10 | 21:44 12 05:44 (WEA_23)
06:54 (WEA NO1) | 05:27 | 05:02 05:33 (WEA_23)
22 07:16 (WEANO1) | 21:12 | 21:45 11 05:44 (WEA_23)
06:54 (WEA NO1) | 05:26 | 05:02 05:33 (WEA_23)
22 07:16 (WEANO1) | 21:13 | 21:45 11 05:44 (WEA_23)
06:54 (WEA NO1) | 05:24 | 05:02 05:33 (WEA_23)
22 07:16 (WEANO1) | 21:15 | 21:46 12 05:45 (WEA_23)
06:53 (WEA NO1) | 05:23 | 05:02 05:33 (WEA_23)
21 07:14 (WEANO1) | 21:16 | 21:46 12 05:45 (WEA_23)
06:53 (WEA NO1) | 05:21 | 05:02 05:34 (WEA_23)
20 07:13 (WEANO1) | 21:18 | 21:46 12 05:46 (WEA_23)
06:54 (WEA NO1) | 05:20 | 05:02 05:34 (WEA_23)
18  07:12 (WEA NO1) | 21:19 | 21:46 12 05:46 (WEA_23)
06:54 (WEA NO1) | 05:19 | 05:02 05:34 (WEA _23)
17 07:11 (WEA NO1) | 21:20 | 21:47 12 05:46 (WEA 23)
06:56 (WEA NO1) | 05:18 | 05:03 05:34 (WEA 23)
13 07:09 (WEA NO1) | 21:22 | 21:47 12 05:46 (WEA_23)
06:58 (WEA NO1) | 05:16 | 05:03 05:35 (WEA _23)
9  07:07 (WEA NO1) | 21:23 | 21:47 11 05:46 (WEA 23)
| 05:15 | 05:03 05:34 (WEA_23)
| 21:25 | 21:47 12 05:46 (WEA_23)
| 05:14 | 05:04 05:35 (WEA _23)
| 21:26 | 21:47 12 05:47 (WEA_23)
| 05:13 | 05:04 05:35 (WEA_23)
| 21:27 | 21:47 12 05:47 (WEA_23)
| 05:12 | 05:05 05:36 (WEA_23)
| 21:28 | 21:46 11 05:47 (WEA_23)
| 05:11 | 05:06 05:36 (WEA_23)
| 21:30 | 21:46 14 05:47 (WEA _23)
| 05:10 |
| 21:31 |
| 486 | 499
268 | | 274
iedergegeben (S zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

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

23.00.2021 07:28 / 8 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_06 - IO 06 Willy-Penzel-Platz 3, Heyen
Annahmen fiir Schattenwurfberechnung

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

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

|3uli

1] 05:06
| 21:46
2| 05:07
| 21:46
310508
| 21:45
4| 05:08
| 21:45
5| 05:09
| 21:44
6] 05:10
| 21:44
71]05:11
| 21:43
8] 05:12
| 21:43
9]05:13
| 21:42
10 | 05:14
| 21:41
11 | 05:15
| 21:40
12 | 05:16
| 21:40
13 | 05:17
| 21:39
14 | 05:18
| 21:38
15| 05:19
| 21:37
16 | 05:20
| 21:36
17 | 05:22
| 21:35
18 | 05:23
| 21:34
19 | 05:24
| 21:32
20 | 05:26
| 21:31
210527
| 21:30
22| 05:28
|21:29
23] 05:30
| 21:27
24 05:31
| 21:26
25 05:32
| 21:25
26 | 05:34
| 21:23
27 05:35
| 21:22
28 | 05:37
| 21:20
29| 05:38
| 21:19
30 | 05:40
| 21:17
31| 05:41
| 21:16
Sonnenscheinstunden | 502
astr.max.magl.Beschattung |

10

58

| August

05:37 (WEA_23) | 05:43
05:47 (WEA_23) | 21:14
05:38 (WEA_23) | 05:44
05:47 (WEA 23) | 21:12
05:38 (WEA 23) | 05:46
05:47 (WEA_23) | 21:11
05:39 (WEA_23) | 05:47
05:47 (WEA_23) | 21:09
05:40 (WEA_23) | 05:49
05:47 (WEA_23) | 21:07
05:41 (WEA_23) | 05:51
05:47 (WEA_23) | 21:05
05:42 (WEA_23) | 05:52
05:47 (WEA_23) | 21:04
05:42 (WEA_23) | 05:54
05:45 (WEA_23) | 21:02
05:43 (WEA_23) | 05:55
05:44 (WEA_23) | 21:00

| 05:57

0:50
6:05

0:46
6:08

0:42
6:11

0:34
6:18
0:32

6:21
0:27

1
10
14
17
19
20
22
22
23
22
22
20
19
17
15

263

| September

SEhSIth
=W W
oOBMNW

6:36

0:05
6:39

ONOMNONONOD

9:56

9:42
6:55

BeE e R AE RS ER:E
S
~

b
w
~

07:09 (WEA NO1) | 06:59
07:10 (WEA NO1) | 19:35
07:04 (WEA NO1) | 07:00
07:14 (WEA NO1) | 19:32
07:02 (WEA NO1) | 07:02
07:16 (WEA NO1) | 19:30
07:00 (WEA NO1) | 07:04
07:17 (WEA NO1) | 19:28
06:59 (WEA NO1) | 07:05
07:18 (WEA NO1) | 19:25
06:58 (WEA NO1) | 07:07
07:18 (WEA NO1) | 19:23
06:57 (WEA NO1) | 07:09
07:19 (WEA NO1) | 19:21
06:56 (WEA NO1) | 07:10
07:18 (WEA NO1) | 19:18
06:56 (WEA NO1) | 07:12
07:19 (WEA NO1) | 19:16
06:56 (WEA NO1) | 07:14
07:18 (WEA NO1) | 19:14
06:56 (WEA NO1) | 07:15
07:18 (WEA NO1) | 19:11
06:57 (WEA NO1) | 07:17
07:17 (WEA NO1) | 19:09
06:57 (WEA NO1) | 07:18
07:16 (WEA NO1) | 19:07
06:58 (WEA NO1) | 07:20
07:15 (WEA NO1) | 19:04
06:58 (WEA NO1) |
07:13 (WEA NO1) |

| 381

|

10

10

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(S5:MM)

Minuten mit Schatten

el L (s

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

07:01 (WEA NO1)
07:11 (WEA NO1)

BBEBYRRARBEZELBHNYBLEBEURRN

zeit wie Bezugsjahr):

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

807

6:17

8:31

s R 3R B R 85 25 35 85 8585 85 8585858585585 853588 8585852858535 85858
-
—-
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_07 - IO 07 Dasper StraBe 9, Heyen

Annahmen fiir Schattenwurfberechnung

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

| Januar

1 08:31
| 16:21
2| 08:31
| 16:22
3] 08:31
| 16:23

4 | 08:30
| 16:24
5] 08:30
| 16:25
6| 08:30
| 16:27
7] 08:29
| 16:28
8| 08:29
| 16:29
9] 08:29
| 16:31

10 | 08:28
| 16:32

11 | 08:27
| 16:33

12 | 08:27
| 16:35

13 | 08:26
| 16:36

14 | 08:25
| 16:38

15 | 08:25
| 16:39

16 | 08:24
| 16:41

17 | 08:23
| 16:43

18 | 08:22
| 16:44

19 | 08:21
| 16:46
20 | 08:20
| 16:48
21| 08:19
| 16:49
22| 08:18
| 16:51
23 | 08:16
| 16:53
24 | 08:15
| 16:54
25 | 08:14
| 16:56
26 | 08:13
| 16:58
27 | 08:11
| 17:00
28 | 08:10
| 17:02
29 | 08:08
| 17:03
30 | 08:07
| 17:05

31 | 08:05
| 17:07
Sonnenscheinstunden | 259

astr.max.mdgl.Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat Sonnenaufgang

Sonnenuntergang

| Februar

| 08:04
| 17:09
| 08:02
| 17:11
| 08:01
| 17:13
| 07:59
| 17:14
| 07:57
| 17:16
| 07:56
| 17:18
| 07:54
| 17:20
| 07:52
| 17:22
| 07:51
| 17:24
| 07:49
| 17:26
| 07:47
| 17:27
| 07:45
| 17:29
| 07:43
| 17:31
| 07:41
|17:33
| 07:39
| 17:35
| 07:37
| 17:37
| 07:35
| 17:39
| 07:33
| 17:41
| 07:31
| 17:42
| 07:29
| 17:44
| 07:27
| 17:46
| 07:25
| 17:48
| 07:23
| 17:50

(S5:MM)
(55:MM)

| Mérz

| 07:10
| 18:01
| 07:08
| 18:02
| 07:06
| 18:04
| 07:04
| 18:06
| 07:02
| 18:08
| 06:59
18:10
6:57
8:11
6:55
8:13
6:53
8:15
6:50
8:17
6:48
8:19
6:46
8:20
6:44
8:22
6:41
8:24
6:39
8:26
6:37
8:27
6:34
8:29
6:32
8:31
6:30
8:32
6:27
8:34
6:25
8:36
6:23
8:38
6:20
8:39
6:18
8:41
6:16
8:43
6:13
8:45
6:11
8:46
6:09
8:48
7:07
9:50
7:04
9:51
7:02
9:53
367

HOHOHOHROHOHOHOHOHORHOFROHROHOROHOHORHOROHOROHROHOREOKREORO

Minuten mit Schatten

20:09 12

20:10 16

20:12 19

20:14 21

20:15 23

20:17 23

20:19 25

20:20 25

20:22 24

20:24 24

20:26 24

0:27 23

0:29 21

0:31 20

0:32 16

20:34 13

336

| 05:43

| 20:56

| 05:42

| 20:58
07:09 (WEA NO1) | 05:40
07:21 (WEA NO1) | 20:59
07:07 (WEA NO1) | 05:38
07:23 (WEA NO1) | 21:01
07:05 (WEA NO1) | 05:36
07:24 (WEA NO1) | 21:02
07:03 (WEA NO1) | 05:35
07:24 (WEA NO1) | 21:04
07:02 (WEA NO1) | 05:33
07:25 (WEA NO1) | 21:06
07:02 (WEA NO1) | 05:32
07:25 (WEA NO1) | 21:07
07:01 (WEA NO1) | 05:30
07:26 (WEA NO1) | 21:09
07:01 (WEA NO1) | 05:29
07:26 (WEA NO1) | 21:10
07:01 (WEA NO1) | 05:27
07:25 (WEA NO1) | 21:12
07:01 (WEA NO1) | 05:26
07:25 (WEA NO1) | 21:13
07:01 (WEA NO1) | 05:24
07:25 (WEA NO1) | 21:15
07:00 (WEA NO1) | 05:23
07:23 (WEA NO1) | 21:16
07:01 (WEA NO1) | 05:21
07:22 (WEA NO1) | 21:18
07:01 (WEA NO1) | 05:20
07:21 (WEA NO1) | 21:19
07:03 (WEA NO1) | 05:19
07:19 (WEA NO1) | 21:20
07:04 (WEA NO1) | 05:18
07:17 (WEA NO1) | 21:22
07:07 (WEA NO1) | 05:16
07:14 (WEA NO1) | 21:23

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

d L (s
gy

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

NMNONOMNONMNONONONONONONOMNMONOMNONONONOMNONONONMNONONONONMNONONONMNOMNOMNONGO

[ W e Ry A
P = = - S O
g\lg\lw
(]

o~
S

5:09

1:32

5:08

1:33

5:08

1:34

5:07

1:35

5:06

1:36

5:05

1:37

5:05

1:38

5:04

1:39

5:04

1:40

5:03

1:41

5:03

1:41

5:03

1:42

5:02 05:34 (WEA _23)

1:43 2 05:36 (WEA 23)

5:02 05:33 (WEA_23)

1:43 4 05:37 (WEA 23)

5:02 05:33 (WEA_23)

1:44 5 05:38 (WEA 23)

5:02 05:33 (WEA_23)

1:44 6  05:39 (WEA 23)

5:02 05:33 (WEA_23)

1:45 6  05:39 (WEA 23)

5:02 05:33 (WEA_23)

1:45 7  05:40 (WEA 23)

5:02 05:33 (WEA_23)

1:46 7  05:40 (WEA_23)

5:02 05:33 (WEA_23)

1:46 7  05:40 (WEA_23)

5:02 05:34 (WEA_23)

1:46 7 05:41 (WEA_23)

5:02 05:34 (WEA_23)

1:46 7  05:41 (WEA_23)

5:02 05:34 (WEA_23)

1:47 7  05:41 (WEA 23)

5:03 05:34 (WEA_23)

1:47 7  05:41 (WEA 23)

5:03 05:35 (WEA_23)
47 6  05:41 (WEA 23)

05:35 (WEA_23)
6  05:41 (WEA 23)
05:36 (WEA_23)
05:41 (WEA_23)
05:36 (WEA_23)
5 05:41 (WEA_23)
05:37 (WEA_23)
05:41 (WEA_23)

o~
e
=}

98

zeit wie Bezugsjahr):

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

23.09.2021 07:28 / 10 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_07 - IO 07 Dasper StraBe 9, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden | 502 454

astr.max.mdgl.Beschattung |

| Juli | August
1]05:06 | 0543
| 2146 | 21:14
210507 | 05144
| 2146  |21:12
3]05:08 | 0546
|21:45 | 21:11
4]05:08 | 05:47
| 21:45 | 21:09
5]05:09 | 05:49
| 21:44 | 21:07
6 | 05:10 | 05:51
| 21:44 | 21:05
7] 05:11 | 05:52
| 21:43 | 21:04
8| 05:12 | 05:54
| 21:43 | 21:02
9] 05:13 | 05:55
| 21:42 | 21:00
10 | 05:14 | 05:57
| 21:41 | 20:58
11 | 05:15 | 05:58
| 21:40 | 20:56
12 | 05:16 | 06:00
| 21:40 | 20:54
13 | 05:17 | 06:02
| 21:39 | 20:52
14 | 05:18 | 06:03
| 21:38 | 20:50
15 | 05:19 | 06:05
| 21:37 | 20:48
16 | 05:20 | 06:07
| 21:36 | 20:46
17 | 05:22 | 06:08
| 21:35 | 20:44
18 | 05:23 | 06:10
| 21:34 | 20:42
19 | 05:24 | 06:11
| 21:32 | 20:40
20 | 05:26 | 06:13
| 21:31 | 20:38
21| 0527 | 06:15
| 21:30 | 20:36
22| 0528 | 06:16
| 21:29 | 20:34
23| 05:30 | 06:18
| 21:27 | 20:32
24| 05:31 | 06:20
| 21:26 | 20:29
25| 05:32 | 06:21
| 21:25 | 20:27
26 | 05:34 | 06:23
| 21:23 | 20:25
27 | 05:35 | 06:24
| 21:22 | 20:23
28 | 05:37 | 06:26
| 21:20 | 20:21
29 | 05:38 | 06:28
| 21:19 | 20:18
30 | 05:40 | 06:29
|27 | 20:16
31| 05:41 | 06:31
| 21:16 | 20:14

|
I

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

14

17

20

22

23

23

25

25

24

24

24

23

21

293

Minuten mit Schatten

| September

| 06:33
| 20:12
| 06:34
| 20:09
| 06:36
| 20:07
| 06:38
| 20:05
| 06:39
| 20:03
| 06:41
| 20:00
| 06:42
| 19:58
| 06:44
| 19:56
| 06:46
| 19:53
| 06:47
| 19:51
| 06:49
| 19:49
| 06:51
| 19:46
| 06:52
| 19:44
| 06:54
| 19:42
| 06:55
| 19:39
| 06:57
| 19:37
| 06:59
| 19:35
07:13 (WEA NO1) | 07:00
07:21 (WEA NO1) | 19:32
07:10 (WEA NO1) | 07:02
07:24 (WEA NO1) | 19:30
07:08 (WEA NO1) | 07:04
07:25 (WEA NO1) | 19:28
07:07 (WEA NO1) | 07:05
07:27 (WEA NO1) | 19:25
07:05 (WEA NO1) | 07:07
07:27 (WEA NO1) | 19:23
07:05 (WEA NO1) | 07:09
07:28 (WEA NO1) | 19:21
07:04 (WEA NO1) | 07:10
07:27 (WEA NO1) | 19:18
07:03 (WEA NO1) | 07:12
07:28 (WEA NO1) | 19:16
07:02 (WEA NO1) | 07:13
07:27 (WEA NO1) | 19:14
07:03 (WEA NO1) | 07:15
07:27 (WEA NO1) | 19:11
07:03 (WEA NO1) | 07:17
07:27 (WEA NO1) | 19:09
07:02 (WEA NO1) | 07:18
07:26 (WEA NO1) | 19:07
07:03 (WEA NO1) | 07:20
07:26 (WEA NO1) | 19:04
07:03 (WEA NO1) |
07:24 (WEA NO1) |
| 381
|

el

19

16

12

47

K

| Oktober |N beit D
07:04 (WEA NO1) | 07:22 | 07:16 | 08:07
07:23 (WEA NO1) | 19:02 | 16:56 | 16:15
07:05 (WEA NO1) | 07:23 | 07:18 | 08:08
07:21 (WEA NO1) | 19:00 | 16:54 | 16:15
07:07 (WEA NO1) | 07:25 | 07:19 | 08:10
07:19 (WEA NO1) | 18:57 | 16:52 | 16:14
| 07:27 | 07:21 | 08:11
| 18:55 | 16:50 | 16:13
| 07:29 | 07:23 | 08:12
| 18:53 | 16:49 | 16:13
| 07:30 | 07:25 | 08:14
| 18:51 | 16:47 | 16:12
| 07:32 | 07:27 | 08:15
| 18:48 | 16:45 | 16:12
| 07:34 | 07:28 | 08:16
| 18:46 | 16:43 | 16:12
| 07:35 | 07:30 | 08:17
| 18:44 | 16:42 | 16:11
| 07:37 | 07:32 | 08:19
| 18:42 | 16:40 | 16:11
| 07:39 | 07:34 | 08:20
| 18:39 | 16:39 | 16:11
| 07:40 | 07:36 | 08:21
| 18:37 | 16:37 | 16:11
| 07:42 | 07:37 | 08:22
| 18:35 | 16:36 | 16:11
| 07:44 | 07:39 | 08:23
| 18:33 | 16:34 | 16:11
| 07:46 | 07:41 | 08:24
| 18:30 | 16:33 | 16:11
| 07:47 | 07:43 | 08:24
| 18:28 | 16:31 | 16:11
| 07:49 | 07:44 | 08:25
| 18:26 | 16:30 | 16:11
| 07:51 | 07:46 | 08:26
| 18:24 | 16:28 | 16:11
| 07:53 | 07:48 | 08:27
| 18:22 | 16:27 | 16:12
| 07:54 | 07:49 | 08:27
| 18:20 | 16:26 | 16:12
| 07:56 | 07:51 | 08:28
| 18:18 | 16:25 | 16:12
| 07:58 | 07:53 | 08:28
| 18:16 | 16:24 | 16:13
| 08:00 | 07:54 | 08:29
| 18:13 | 16:22 | 16:13
| 08:01 | 07:56 | 08:29
| 18:11 | 16:21 | 16:14
| 07:03 | 07:58 | 08:30
| 17:09 | 16:20 | 16:15
| 07:05 | 07:59 | 08:30
| 17:07 | 16:19 | 16:15
| 07:07 | 08:01 | 08:30
| 17:05 | 16:18 | 16:16
| 07:09 | 08:02 | 08:31
| 17:03 | 16:18 | 16:17
| 07:10 | 08:04 | 08:31
| 17:02 | 16:17 | 16:18
| 07:12 | 08:05 | 08:31
|17:00 | 16:16 | 16:19
| 07:14 | | 08:31
| 16:58 | | 16:20
| 331 | 266 | 243
| \ [
(s zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

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

23.09.2021 07:28 / 11 windPRO '
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DNV

Prajekt:
Heyen

SHADOW - Kalender

Berechnung

Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

1]|08:31
16:21
08:31

~

16:53
24 | 08:15
16:54
25| 08:14
16:56
26 | 08:13
16:58
27 | o8:11
17:00
28 | 08110
17:02
29 | 08:08
1703
30 | 08:07
17:05
31 08:05
| 17:07
Sonnenscheinstunden | 259
astr masx.migl Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat

|Februar

1 08:04
| 17:09
| 0z:02
17:11
08:01
17:13
07:59
17:14
07:57
17:16
07:56
17:18
07:54
17:20
07:52
17:22
07:51
17:24
07:49
1726
07:47
17:27
0745
17.29
07:43
17:21
07:41
17:33
07:39
1735
07:37
17:37
07:35
1739

277

|Marz

07:10
1801
0702
18:02
07.06
18:04
07:04
18:06
07.02
1802
0659
18:10
0657
18:11
0655
18:13
0552
18:15
05.50
18:17
06:48
18:18
0546
18:20
05:44
18:22
06:41
18:24
06:39
1226
06:37
18:27
0634
18:29
06:32
1831
0630
18:32
06:27
18:34
06:25
1836
06:23
e
06:20
18:39
06:18
18:41
0516
18:43
06:13
18:45
06:11
18:46
06:09
1848
07.07
1250
07:04
1951
07:02
| 1952
| 387
|

|aprl

20:15 23
20017 24
2019 2%
20020 26
el fer ST
20024 27
026 27
20:27 26
20025 6
20021 24
0032 3
20034 21

402

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

07:13 (WEA NO1)
07:18 (WEA NO1)
07:09 (WEA NO1)
07:22 (WEA NO1)
07:07 (WEA NO1)
07:24 (WEA NO1)
07:04 (WEA N01)
07:25 (WEA NO1)
07:03 (WEA N01)
07:26 (WEA NO1)
07:02 (WEA NO1)
07:26 (WEA NO1)
07:01 (WEA NO1)
07:27 (WEA N01)
07:01 (WEA NO1)
07:27 (WEA NO1)
07:00 (WEA NO1)
07:27 (WEA NO1)
07:00 (WEA NO1)
07:27 (WEA NO1)
07:00 (WEA NO1)
07:27 (WEA NO1)
06:59 (WEA NO1)
07:25 (WEA NO1)
05:59 (WEA NO1)
07:25 (WEA NO1)
07:00 (WEA NO1)
: )

)

)

)

)

)

)

)

)

)

)

07:23 (WEA NO1,
07:01 (WEA NO1
07:22 (WEA NOL
07:02 (WEA NOL
07:21 (WEA NO1
07:03 (WEA NO1,
07:19 (WEA NO1

07:17 (WEA NO1

Mai

05:55
20:46
05:52
20:48

20:49
05:49
2051
05:47

05:45
20154
05:43
20:56

20:58
0540
20:59
05:38
21:01

2102

Minuten mit Schatten

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

GesamtbelastungSchattenrezeptor: I0_08 - I0 08 Dasper StraBe 1, Heyen

|3uni [uli | August | September
05:09  |0506 | 0543 06:33 07:06 (WEA NO1)
21:32 2146 | 21:14 20:12 17 07:23 (WEA NO1)
05:08 0507 | 05:44 06:34 07 :07 (WEA NO1)
21133 21146 2112 2009 13 07:20 (WEA NO1)
05:08  |05:08 | 0546 06:36 07:11 (WEA NO1)
21:34 2145 21:11 20:07 S 07:16 (WEA NO1)
05:07 05:08 05:47 06:38

21:35 2145 21:09 2005

05:06 05:09 05:49 06:39

2:36 | 2144|2107 20:03

05:05  |05:40 | 0551 06:41

21:37 il 2105 2000

05:05 05:11 05:52 06:42

21:38 2143 21:04 19:58

05:04  |05:12 | 0554 06:44

21:39 2143 21:02 19:56

05:04 0513 0S:55 06:46

440 |2042 | 2100 1953

05:03 | 05:14 | 0557 06:47

241 2141 | 2058 1951

05:02 05:15 05:58 06:49

21:41 21:40 20:56 19149

05:03  |05:6 | 05:00 0651

2442|2140 | 2054 19:46

05:02  |05:47 | 0B:02 06:52

21:43 21:39 20:52 19:44

05:02 05:18 06:03 06:54

21:43 2138 20:50 1942

05:02  [05:19 | 0B:0S 07:15 (WEA ND1) | 06:55

2:44  |2037  |2048 5 07:20 (WEANDL) | 19:39

05:02 05:20 06:07 [} (WEA NO1) | 06:57

21:44 2136 20146 12 O (WEA NO1) | 19:37

05:02 05:22 06:08 O (WEA NO1) | 06:59

2:45  |2135  |2044 17 07:27 (WEANDL) | 19:35

05:02 05:23 06:10 07:08 (WEA NO1) | 07:00

21:45 2134 20:42 19 07:27 (WEA NO1) | 19:32

05:02  |05:24 | 0B:dl 07:07 (WEA NO1) | 07:02

2:46  |2132 | 2040 22 07:29 (WEAND1) | 19:30

05:02 0525 | 0B:3 07:06 (WEA ND1) | 07:04

21:46 2131 20:38 23 07:29 (WEA NO1) | 19:28

0s:02 05:27 06:15 07:05 (WEA NO1) | 07:05

2:46  [2130  [2036 25 07:30 (WEAND1) | 19:25

05:02  |05:28 | 06:16 07:04 (WEA ND1) | 07:07

21:46 21:29 20:34 26 O (WEA NO1) | 19:23

05:02 05:30 06:18 o (WEA NO1) | 07:09

247 |2027  |2032 26 07:30 (WEANDL) | 19:21

05:03 05:31 06:20 O (WEA NO1) | 07:10

247|206 |20:20 27 07:30 (WEANDL) | 19:18

05:02 05:32 08:21 0 (WEA NO1) | 07:12

21:47 21:25 20:27 27 O (WEA NO1) | 19:16

05:03  |05:34 | 0B:23 07:02 (WEA ND1) | 07:13

21:47 2123 20:25 27 O (WEA NO1) | 19:14

05:04  |05:35 | 06:24 07:03 (WEA ND1) | 07:15

21:47 21:22 20:23 26 07:29 (WEA NO1) | 19:11

05:04 05:37 06:26 07:03 (WEA NO1) | 07:17

A:47 2020|2021 26 07:29 (WEANDL)

05:05 |053% | 06:2%

21:46 21:19 20:18 24

05:05 05:40 | 06:29 07:04 (WEA NO1) | 07:20

21:46 21117 | 20:16 22 07:26 (WEA NO1) | 19:04

0541 |06:31 07:04 (WEA N01)

| |21:16 | 20:14 21 07:25 (WEA NO1) |
| 499 | 502 | 434 | 381
| | | 375 | 35
iedergegeben (S zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-i)

|Oktober [November Dezember

07:22
19:02
07:23

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

07:16
16:56
07:18
16:54
07:1%9
16:52
07:21
16:50
07:23
1649
072
16147
07:27
16:45
07:28
16:43
07:30
1642
07:32
16:40
07:34
16:39
07:36
16:37
07:37
16:35

02:07
16:15
0208
16:15
08:10
16:14
08:11
16:13
08:12
16:13
08:14
16:12
08:15
16:12
02:16
16:12
08:17
16:11
08:19
1g:11
08:20
16:11
08:21
16:11
0822
16:11
08:23
16:11
02:24
1&:11
08:29
16:11
08:25
16:11

23.09.2021 07:28 / 12 windPRO .

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com
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DNV

Prajekt:
Heyen

SHADOW - Kalender

Berechnung

Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

1]|08:31
16:21
08:31

~

16:53
24 | 08:15
16:54
25| 08:14
16:56
26 | 08:13
16:58
27 | o8:11
17:00
28 | 08110
17:02
29 | 08:08
1703
30 | 08:07
17:05
31 08:05
| 17:07
Sonnenscheinstunden | 259
astr masx.migl Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat

|Februar

1 08:04
| 17:09
| 0z:02
17:11
08:01
17:13
07:59
17:14
07:57
17:16
07:56
17:18
07:54
17:20
07:52
17:22
07:51
17:24
07:49
1726
07:47
17:27
0745
17.29
07:43
17:21
07:41
17:33
07:39
1735
07:37
17:37
07:35
1739

277

|Marz

07:10
1801
0702
18:02
07.06
18:04
07:04
18:06
07.02
1802
0659
18:10
0657
18:11
0655
18:13
0552
18:15
05.50
18:17
06:48
18:18
0546
18:20
05:44
18:22
06:41
18:24
06:39
1226
06:37
18:27
0634
18:29
06:32
1831
0630
18:32
06:27
18:34
06:25
1836
06:23
e
06:20
18:39
06:18
18:41
0516
18:43
06:13
18:45
06:11
18:46
06:09
1848
07.07
1250
07:04
1951
07:02
1953
367

|aprl

Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

20
22
4
25
7
27
27
7
26
6
25

23

395

07:22 (WEA NO1)
07:24 (WEA NO1)
07:17 (WEA N01)
07:29 (WEA NO1)
07:13 (WEA NO1)
07:31 (WEA NO1)
07:12 (WEA NO1)
07:32 (WEA N01)
07:11 (WEA NO1)
07:33 (WEA NO1)
07:10 (WEA NO1)
07:34 (WEA NO1)
07,08 (WEA NO1)
07:33 (WEA NO1)
07:07 (WEA NO1)
07:39 (WEA NO1)
07:07 (WEA N01)
07:34 (WEA NO1)
07:07 (WEA NO1)
07:24 (WEA NO1)
07:07 (WEA NO1)
07:34 (WEA NO1
07:07 (WEA NO1

)
)
)
07:07 (WEA NO1)
07:33 (WEA NO1)
07:07 (WEA NO1)
07:32 (WEA NO1)
07:07 (WEA NO1)
07:30 (WEA NO1)

)
07:29 (WEA NO1)
07:09 (WEA NO1)
07:27 (WEA NO1)
07:10 (WEA NO1)
07:25 (WEA NO1)
07:13 (WEA NO1)
07:23 (WEA NO1)

Mai

05:55
20:46
05:52
20:48

20:49
05:49
2051
05:47

05:45
20154
05:43
20:56

20:58
0540
20:59
05:38
21:01

2102

Minuten mit Schatten

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

GesamtbelastungSchattenrezeptor: I0_09 - 10 09 Goldener Winkel 2, Heyen

|3uni [uli | August | September
05:09  |0506 | 0543 06:33 07:09 (WEANOL)
21:32 2146 | 21:14 20:12 24 07:33 (WEANO1)
05:08 0507 | 05:44 06:34 07:09 (WEANDL)
21:33 2146 21:12 20:09 22 07:31 (WEANOL)
05:08 0508 | 0546 06:36 07:10 (WEANO1)
21:34 2145 21:11 20:07 20 07:30 (WEANO1)
05:07 05:08 05:47 06:38 07:10 (WEAND1)
21:35 2145 21:09 2005 18 07:23 (WEANO1)
05:06 05:09 05:49 06:39 07:13 (WEANO1)
2:36 | 2144|2107 2003 13 07:26 (WEANOL)
05:05  |05:40 | 0551 06:41 07:18 (WEANOL)
21:37 il 2105 2000 3 07:21 (WEANO1)
05:05 05:11 05:52 06:42

21:38 2143 21:04 19:58

05:04  |05:12 | 0554 06:44

21:39 2143 21:02 19:56

05:04 0513 0S:55 06:46

440 |2042 | 2100 1953

05:03 | 05:14 | 0557 06:47

241 2141 | 2058 1951

05:02 05:15 05:58 06:49

21:41 21:40 20:56 19149

05:03  |05:6 | 05:00 0651

2442|2140 | 2054 19:46

05:02  |05:47 | 0B:02 06:52

21:43 21:39 20:52 19:44

05:02 05:18 06:03 06:54

21:43 2138 20:50 1942

05:02  [05:19 | 0B:0S 0655

244 |2037 | 2048 1939

05:02 05:20 06:07 06:57

21:44 2136 20146 19:37

05:02 05:22 06:08 06:59

245 |2135 | 20144 19:35

05:02 05:23 06:10 07:00

21:45 2134 20:42 19:32

05:02  |05:24 | 0B:dl 07:19 (WEA NO1) | 07:02

2:46  |2132  [2040 11 07:30 (WEAND1) | 19:30

05:02 0525 | 0B:3 07:16 (WEA ND1) | 07:04

21:46 2131 20:38 15 07:31 (WEA NO1) | 19:28

0s:02 05:27 06:15 07:14 (WEA NO1) | 07:05

2446|2130 [2036 19 07:33 (WEAND1) | 19:25

05:02  |05:28 | 06:16 07:12 (WEA ND1) | 07:07

21:46 21:29 20:34 22 O (WEA NO1) | 19:23

05:02 05:30 06:18 o (WEA NO1) | 07:09

247 |2027 |2032 23 0735 (WEANDL) | 19:21

05:03 05:31 06:20 O (WEA NO1) | 07:10

247 |2026  |20:20 25 07:35 (WEANDL) | 19:18

05:02 05:32 08:21 0 (WEA NO1) | 07:12

21:47 21:25 20:27 26 O (WEA ND1) | 19:16

05:03  |05:34 | 0B:23 07:03 (WEA ND1) | 07:13

21:47 2123 20:25 2% O (WEA NO1) | 19:14

05:04  |05:35 | 06:24 07:09 (WEA ND1) | 07:15

21:47 21:22 20:23 26 07:35 (WEA NO1) | 19:11

05:04 05:37 06:26 07:09 (WEA NO1) | 07:17

A:47 2020|2021 27 07:36 (WEANDL)

05:05 |053% | 06:2%

21:46 21:19 20:18 27

05:05 05:40 | 06:29 07:08 (WEA NO1) | 07:20

21:46 21117 | 20:16 27 O7:35 (WEA NO1) | 19:04

0541 |06:31 07:08 (WEA M01)

| |21:16 | 20:14 25 07:33 (WEA NO1) |
| 499 | 502 | 434 | 381
| | | 299 | 100
iedergegeben (S zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-i)

|Cktober |November Dezember

o722
19:02
07.23
19:00
07:25
18:57
Q727
18:55
07:29
1853
07:30
18:51
07:32
18:48
0734
18:46
07.35
18144
07:37
18142
07:39
18139
0740
18:37
07:42
18:35
07:44
18:33
0746
18:30
07.47
18:28
07:49
18:26

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

07:16
16:56
07:18
16:54
07:19
16:52
07:21
16:50

0807
16:15
0202
16:15
08:10
16:14
og:i11
16:13
08:12
16:13
06114
16:12
08:15

16:16
08:31
16:17
08:31
16:18
08:31
| 16:19
| 08:31
| 16:20
| 243

23.09.2021 07:28 /13 windPRO .
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

GL Garrad Hassan Deutschland GmbH

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

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_10 - IO 10 Goldener Winkel 7, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar

1]08:31 | 08:04
1621  |17:09
20831 | 08:02
1622  [17:11
30831 | 08:01
1623  |17:13
4108:30 | 07:59
1624  |17:14
50830 | 07:57

1625  |17:16
60830 | 07:56
1627  |17:18
710829 | 07:54
1628  |17:20
80829 | 07:52
|1629  |17:22
90829 | 07:51
1631  |17:24
100828 | 07:49
1632  |17:26
110827 | 07:47
|16:33 | 17:27
120827 | 07:45
|16:35  |17:29
130826 | 07:43
|16:36 | 17:31
140825 | 07:41
|16:38 | 17:33
150825 | 07:39
|16:39  |17:35
16| 0824 | 07:37
| 1641 | 17:37
1710823 | 07:35
| 1643  |17:39
180822 | 07:33
|16:44 | 17:41
190821 | 07:3L
|16:46 | 17:42
2010820 | 07:29
|16:48 | 17:44
21]08:19 | 07:27
|16:49 | 17:46
22|08:18 | 07:25
|16:51 | 17:48
23|08:16 | 07:23
|16:53 | 17:50
240815 | 07:21
|16:54 | 17:52

25 | 08:14 | 07:19
| 16:56 | 17:53
26 | 08:13 | 07:17
| 16:58 | 17:55
27 | 08:11 | 07:15
| 17:00 | 17:57
28 | 08:10 | 07:13
| 17:02 | 17:59
29 | 08:08 |
| 17:03 |
30 | 08:07 |
| 17:05 |
31 | 08:05 |
| 17:07 |
Sonnenscheinstunden | 259 | 277
I

astr.max.mdgl.Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

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

| Mérz | April
| 07:10 | 07:00
|18:01 | 19:55
| 07:08 | 06:57
| 18:02 | 19:57
| 07:06 | 06:55
| 18:04 | 19:58
| 07:04 | 06:53
| 18:06 | 20:00
| 07:02 | 06:50

|18:08 | 20:02
| 06:59 | 06:48
18:10 | 20:03

|

| 06:57 | 06:46
[18:11 | 20:05
| 06:55 | 06:44
|18:13 | 20:07
| 06:53 | 06:41
|18:15 | 20:09
| 06:50 | 06:39
|18:17 | 20:10
| 06:48 | 06:37
|18:19 | 20:12
| 06:46 | 06:35
|18:20 | 20:14
| 06:44 | 06:32
|18:22 | 20:15
| 06:41 | 06:30
|18:24 | 20:17
| 06:39 | 06:28
|18:26 | 20:19
| 06:37 | 06:26
|18:27 | 20:20
| 06:34 | 06:24
|18:29 | 20:22
|06:32 | 06:21
|18:31 | 20:24
| 06:30 | 06:19
|18:32 | 20:26
| 06:27 | 06:17
|18:34 | 20:27
|06:25 | 06:15
|18:36 | 20:29
| 06:23 | 06:13
|18:38 | 20:31
| 06:20 | 06:11
|18:39 | 20:32
| 06:18 | 06:09
|18:41 | 20:34
| 06:16 | 06:07
|18:43 | 20:36
| 06:13 | 06:05
|18:45 | 20:37
|06:11 | 06:03
|18:46 | 20:39
| 06:09 | 06:01
|18:48 | 20:41
| 07:07 | 05:59
[19:50 | 20:43
| 07:04 | 05:57
|19:51 | 20:44
|07:02 |
|19:53 |

| 367 | 416
| I

Minuten mit Schatten

| 05:55
| 20:46
| 05:53
| 20:48
| 05:51
| 20:49
07:23 (WEA NO1) | 05:49

FORORARORORGOROR®
=]
a

| O
|2
| O
|2
| O
|2
| O
7 07:30 (WEA NO1) | 20:51 | 21:35
07:19 (WEA NO1) | 05:47 | O 05:38 (WEA_23)
14 07:33 (WEA NO1) | 20:53 | 21:36 4 05:42 (WEA_23)
07:17 (WEA NO1) | 05:45 | 05:05 05:37 (WEA_23)
18  07:35 (WEA NO1) | 20:54 | 21:37 7 05:44 (WEA_23)
07:16 (WEA NO1) | 05:43 | 05:05 05:36 (WEA_23)
20 07:36 (WEA NO1) | 20:56 | 21:38 8  05:44 (WEA_23)
07:14 (WEA NO1) | 05:42 | 05:04 05:36 (WEA_23)
22 07:36 (WEA NO1) | 20:58 | 21:39 9 05:45 (WEA_23)
07:13 (WEA NO1) | 05:40 | 05:04 05:36 (WEA_23)
24 07:37 (WEA NO1) | 20:59 | 21:40 9 05:45 (WEA_23)
07:13 (WEA NO1) | 05:38 | 05:03 05:36 (WEA_23)
24 07:37 (WEA NO1) | 21:01 | 21:41 10 05:46 (WEA_23)
07:12 (WEA NO1) | 05:36 | 05:03 05:36 (WEA_23)
25 07:37 (WEA NO1) | 21:02 | 21:41 11 05:47 (WEA_23)
07:11 (WEA NO1) | 05:35 | 05:03 05:36 (WEA_23)
25  07:36 (WEA NO1) | 21:04 | 21:42 12 05:48 (WEA_23)
07:11 (WEA NO1) | 05:33 | 05:02 05:35 (WEA_23)
25  07:36 (WEA NO1) | 21:06 | 21:43 12 05:47 (WEA 23)
07:11 (WEA NO1) | 05:32 | 05:02 05:36 (WEA_23)
25  07:36 (WEA NO1) | 21:07 | 21:43 12 05:48 (WEA 23)
07:12 (WEA NO1) | 05:30 | 05:02 05:36 (WEA_23)
23 07:35 (WEA NO1) | 21:09 | 21:44 12 05:48 (WEA 23)
07:12 (WEA NO1) | 05:28 | 05:02 05:36 (WEA_23)
22 07:34 (WEA NO1) | 21:10 | 21:44 12 05:48 (WEA 23)
07:13 (WEA NO1) | 05:27 | 05:02 05:36 (WEA_23)
20 07:33 (WEA NO1) | 21:12 | 21:45 13 05:49 (WEA 23)
07:14 (WEA NO1) | 05:26 | 05:02 05:36 (WEA_23)
18  07:32 (WEA NO1) | 21:13 | 21:45 13 05:49 (WEA 23)
07:15 (WEA NO1) | 05:24 | 05:02 05:36 (WEA_23)
15 07:30 (WEA NO1) | 21:15 | 21:46 13 05:49 (WEA_23)
07:16 (WEA NO1) | 05:23 | 05:02 05:36 (WEA_23)
11 07:27 (WEANO1) | 21:16 | 21:46 13 05:49 (WEA_23)
| 05:21 | 05:02 05:37 (WEA_23)
| 21:18 | 21:46 13 05:50 (WEA_23)
| 05:20 | 05:02 05:37 (WEA_23)
| 21:19 | 21:46 13 05:50 (WEA_23)
| 05:19 | 05:02 05:37 (WEA _23)
| 21:20 | 21:47 13 05:50 (WEA 23)
| 05:18 | 05:03 05:37 (WEA_23)
| 21:22 | 21:47 13 05:50 (WEA _23)
| 05:16 | 05:03 05:38 (WEA _23)
| 21:23 | 21:47 13 05:51 (WEA_23)
| 05:15 | 05:03 05:38 (WEA_23)
| 21:25 | 21:47 13 05:51 (WEA_23)
| 05:14 | 05:04 05:39 (WEA_23)
| 21:26 | 21:47 12 05:51 (WEA_23)
| 05:13 | 05:04 05:39 (WEA_23)
| 21:27 | 21:47 12 05:51 (WEA_23)
| 05:12 | 05:05 05:40 (WEA_23)
| 21:28 | 21:46 11 05:51 (WEA_23)
| 05:11 | 05:05 05:39 (WEA_23)
|21:30 | 21:46 12 05:51 (WEA 23)
| 05:10 |
|21:31 |
| 486 | 499
338 | | 295
iedergegeben (S zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

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

23.09.2021 07:28 [ 14 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_10 - IO 10 Goldener Winkel 7, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|3uli

1] 05:06
| 21:46
2| 05:07
| 21:46
310508
| 21:45
4| 05:08
| 21:45
5| 05:09
| 21:44
6] 05:10
| 21:44
71]05:11
| 21:43
8] 05:12
| 21:43
9]05:13
| 21:42
10 | 05:14
| 21:41
11 | 05:15
| 21:40
12 | 05:16
| 21:40
13 | 05:17
| 21:39
14 | 05:18
| 21:38
15| 05:19
| 21:37
16 | 05:20
| 21:36
17 | 05:22
| 21:35
18 | 05:23
| 21:34
19 | 05:24
| 21:32
20 | 05:25
| 21:31
210527
| 21:30
22| 05:28
|21:29
23] 05:30
| 21:27
24 05:31
| 21:26
25 05:32
| 21:25
26 | 05:34
| 21:23
27 05:35
| 21:22
28 | 05:37
| 21:20
29| 05:38
| 21:19
30 | 05:40
| 21:17
31| 05:41
| 21:16
Sonnenscheinstunden | 502
astr.max.magl.Beschattung |

11

10

10

10

63

| August

05:40 (WEA_23) | 05:43
05:51 (WEA_23) | 21:14
05:41 (WEA_23) | 05:44
05:51 (WEA 23) | 21:12
05:41 (WEA 23) | 05:46
05:51 (WEA_23) | 21:11
05:41 (WEA_23) | 05:47
05:51 (WEA_23) | 21:09
05:42 (WEA_23) | 05:49
05:51 (WEA_23) | 21:07
05:43 (WEA_23) | 05:51
05:50 (WEA_23) | 21:05
05:44 (WEA_23) | 05:52
05:49 (WEA_23) | 21:04
05:46 (WEA_23) | 05:54
05:47 (WEA_23) | 21:02

| 05:55

0:50
6:05

0:46
6:08

0:42
6:11

0:34
6:18
0:32

6:21
0:27

11

15

19

21

22

24

25

25

25

187

| September

L ChSth
oW w
OENW

6:36

0:05
6:39

ONOMNONONOD

9:56

9:42
6:55

9:37
6:59

9:32
7:02

07:21 (WEA NO1) | 07:09
07:32 (WEA NO1) | 19:21
07:18 (WEA NO1) | 07:10
07:33 (WEA NO1) | 19:18
07:16 (WEA NO1) | 07:12
07:35 (WEA NO1) | 19:16
07:14 (WEA NO1) | 07:13
07:35 (WEA NO1) | 19:14
07:14 (WEA NO1) | 07:15
07:36 (WEA NO1) | 19:11
07:13 (WEA NO1) | 07:17
07:37 (WEA NO1) | 19:09
07:12 (WEA NO1) | 07:18
07:37 (WEA NO1) | 19:07
07:12 (WEA NO1) | 07:20
07:37 (WEA NO1) | 19:04
07:11 (WEA NO1) |
07:36 (WEA NO1) |

| 381

|

25

24

24

22

21

18

15

158

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(S5:MM)

Minuten mit Schatten

el L (s
gy

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

| Oktober |Novembeg Dezember

07:11 (WEA NO1) | 07:22
07:36 (WEA NO1) | 19:02
07:11 (WEA NO1) | 07:23
07:35 (WEA NO1) | 19:00
07:11 (WEA NO1) | 07:25
07:35 (WEA NO1) | 18:57
07:11 (WEA NO1) | 07:27
07:33 (WEA NO1) | 18:55
07:12 (WEA NO1) | 07:29
07:33 (WEA NO1) | 18:53
07:13 (WEA NO1) | 07:30
07:31 (WEA NO1) | 18: 51
07:14 (WEA NO1) | 07:3

07:29 (WEA NO1)
07:17 (WEA NO1)
07:26 (WEA NO1)

ERLERuRnBTRERLRERARA U HARARBAUEREREN

OB 8rYE SRR Snn S n e oSSR BB S

<1
=
@

| 17:09
| 07:05
| 17:07
| 07:07
| 17:05
| 07:09
| 17:03
| 07:10
| 17:01
| 07:12
| 17:00
| 07:14
| 16:58
|

zeit wie Bezugsjahr):

6:34
7:41

6:31
7:44

6:28
7:48

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

8:07
6:15

PODRDND
KLREEEGS8

RO RINO RO RO RO DR RONORIDORNRORODRIDOIRIDODD RO
R B2 R RO R R RO R e R R
EhE RO LR BN NN ER P R E YRR R ENEREBEBENRERGRED

6:18

HOEOEOQOEOEOEHOEQOE OEOEOEOE OROEHOEHOREOEHQOEHOEOEOREOEHOEHOE OREOEOE O RO O QO = O
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DNV

Prajekt:
Heyen

SHADOW - Kalender

Berechnung

Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

1]|08:31
16:21
08:31

~

16:53
24 | 08:15
16:54
25| 08:14
16:56
26 | 08:13
16:58
27 | o8:11
17:00
28 | 08110
17:02
29 | 08:08
1703
30 | 08:07
17:05
31 08:05
| 17:07
Sonnenscheinstunden | 259
astr masx.migl Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat

|Februar

1 08:04
| 17:09
| 0z:02
17:11
08:01
17:13
07:59
17:14
07:57
17:16
07:56
17:18
07:54
17:20
07:52
17:22
07:51
17:24
07:49
1726
07:47
17:27
0745
17.29
07:43
17:21
07:41
17:33
07:39
1735
07:37
17:37
07:35
1739

277

|Marz

07:10
1801
0702
18:02
07.06
18:04
07:04
18:06
07.02
1802
0659
18:10
0657
18:11
0655
18:13
0552
18:15
05.50
18:17
06:48
18:18
0546
18:20
05:44
18:22
06:41
18:24
06:39
1226
06:37
18:27
0634
18:29
06:32
1831
0630
18:32
06:27
18:34
06:25
1836
06:23
e
06:20
18:39
06:18
18:41
0516
18:43
06:13
18:45
06:11
18:46
06:09
1848
07.07
1250
07:04
1951
07:02
1953
367

|aprl

Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

22
24
26
7
)
29
29
29
29
2%
7
26
25
22

455

07:22 (WEA N01)
07:27 (WEA NO1)
07:17 (WEA N01)
07:31 (WEA NO1)
07:14 (WEA NO1)
07:32 (WEA NO1)
07:12 (WEA NO1)
07:39 (WEA NO1)
07:11 (WEA NO1)
07:35 (WEA NO1)
07:10 (WEA NO1)
07:36 (WEA NO1)
07:08 (WEA N01)
07:35 (WEA NO1)
07:08 (WEA N01)
07:36 (WEA NO1)
07:07 (WEA N01)
07:36 (WEA NO1)
07:07 (WEA NO1)
07:35 (WEA N01)
07:07 (WEA NO1)
07:36 (WEA NO1)
07:07 (WEA NO1)
07:36 (WEA NO1)
07:07 (WEA NO1)
07:35 (WEA NO1)
07:07 (WEA NO1)
07:34 (WEA NO1)
07:07 (WEA NO1)
07:33 (WEA NO1)
07:07 (WEA NO1)
07:32 (WEA NO1)
07:08 (WEA NO1)
07:30 (WEA NO1)
07:09 (WEA NO1)
07:29 (WEA NO1)
07:11 (WEA NO1)
07:27 (WEA NO1)
07:13 (WEA NO1)
07:24 (WEA NO1)

Mai

05:55
20:46
05:52
20:48

20:49
05:49
2051
05:47

05:45
20154
05:43
20:56

20:58
0540
20:59
05:38
21:01

2102

Minuten mit Schatten

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

GesamtbelastungSchattenrezeptor: I0_11 - IO 11 Knapp 1, Heyen

|3uni [uli | August | September
05:09  |0506 | 0543 06:33 07:09 (WEANOL)
21:32 2146 | 21:14 20:12 26 07:35 (WEANO1)
05:08 0507 | 05:44 06:34 07:09 (WEANDL)
21:33 2146 21112 20:09 24 07:33 (WEANOL)
05:08 0508 | 0546 06:36 07:10 (WEANO1)
21:34 2145 21:11 20:07 22 07:32 (WEANO1)
05:07 05:08 05:47 06:38 07:11 (WEANO1)
21:35 2145 21:09 2005 19 07:30 (WEANO1)
05:06 05:09 05:49 06:39 07:13 (WEANO1)
2:36 | 2144|2107 2003 14 07:27 (WEANO1)
05:05  |05:40 | 0551 06:41 07:17 (WEANOL)
21:37 il 2105 2000 7 07:24 (WEAND1)
05:05 05:11 05:52 06:42

21:38 2143 21:04 19:58

05:04  |05:12 | 0554 06:44

21:39 2143 21:02 19:56

05:04 0513 0S:55 06:46

440 |2042 | 2100 1953

05:03 | 05:14 | 0557 06:47

241 2141 | 2058 1951

05:02 05:15 05:58 06:49

21:41 21:40 20:56 19149

05:03  |05:6 | 05:00 0651

2442|2140 | 2054 19:46

05:02  |05:47 | 0B:02 06:52

21:43 21:39 20:52 19:44

05:02 05:18 06:03 06:54

21:43 2138 20:50 1942

05:02  [05:19 | 0B:0S 0655

244 |2037 | 2048 1939

05:02 05:20 06:07 06:57

21:44 2136 20146 19:37

05:02 05:22 06:08 07:23 (WEA NO1) | 06:59

2:45  |2135  |2044 S (WEA NO1) | 19:35

05:02 05:23 06:10 07:19 (WEA NO1) | 07:00

21:45 2134 20:42 13 07:32 (WEA ND1) | 19:32

05:02  |05:24 | 0B:dl 07:17 (WEA NO1) | 07:02

2:46  |2132 | 2040 17 07:34 (WEAND1) | 19:30

05:02 0525 | 0B:3 07:15 (WEA ND1) | 07:04

21:46 2131 20:38 20 07:35 (WEA NO1) | 19:28

0s:02 05:27 06:15 07:14 (WEA NO1) | 07:05

2:46  |2130  [2036 22 07:36 (WEANDL) | 19:25

05:02  |05:28 | 06:16 07:12 (WEA ND1) | 07:07

21:46 21:29 20:34 24 O (WEA NO1) | 19:23

05:02 05:30 06:18 o (WEA NO1) | 07:09

247 |2027 |2032 26 0737 (WEANDL) | 19:21

05:03 05:31 06:20 O (WEA NO1) | 07:10

247|206 |20:20 27 07:37 (WEANDL) | 19:18

05:02 05:32 08:21 0 (WEA NO1) | 07:12

21:47 21:25 20:27 22 O (WEA ND1) | 19:16

05:03  |05:34 | 0B:23 07:03 (WEA ND1) | 07:13

21:47 2123 20:25 28 O (WEA NO1) | 19:14

05:04  |05:35 | 06:24 07:09 (WEA ND1) | 07:15

21:47 21:22 20:23 29 07:38 (WEA NO1) | 19:11

05:04 05:37 06:26 07:09 (WEA NO1) | 07:17

A:47 2020|2021 29 07:38 (WEANDL)

05:05 |053% | 06:2%

21:46 21:19 20:18 29

05:05 05:40 | 06:29 07:09 (WEA NO1) | 07:20

21:46 21117 | 20:16 28 O7:37 (WEA NO1) | 19:04

0541 |06:31 07:08 (WEA N01)

| |21:16 | 20:14 27 07:35 (WEA NO1) |
| 499 | 502 | 434 | 381
| | | 352 | 112
iedergegeben (S zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-i)

|Cktober |November Dezember

o722
19:02
07.23
19:00
07:25
18:57
Q727
18:55
07:29
1853
07:30
18:51
07:32
18:48
0734
18:46
07.35
18144
07:37
18142
07:39
18139
0740
18:37
07:42
18:35
07:44
18:33
0746
18:30
07.47
18:28
07:49
18:26

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

07:16
16:56
07:18
16:54
07:19
16:52
07:21
16:50

0807
16:15
0202
16:15
08:10
16:14
og:i11
16:13
08:12
16:13
06114
16:12
08:15

16:16
08:31
16:17
08:31
16:18
08:31
| 16:19
| 08:31
| 16:20
| 243

23.09.2021 07:28 / 16 windPRO .
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_12 - IO 12 Gonne 16, Heyen
Annahmen fiir Schattenwurfberechnung

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

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

Die Windenergieanlage/n ist/sind immer in Betrieb

[

~

w

”

~

10
1
12
13
14
15
16

17

19

21
22

23

25

27

29
30
31

Sonnenscheinstunden
astr.max.mogl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat

|Januar

08:31
16:21
08:31
16:22
08:31
16:23
08:30
16:24
08:30
16:25
08:30
16:27
08:29
16:28
08:29
16:20
08:29
16:31
08:28
16:32
08:27
16:33
08:27
16:35
08:26
16:36
08:25
16:38
08:25
16:39
08:24
16:41
08:23
16:43
08:22
16:44
08:21
16:46
08:20
16:48
08:19
16:49
08:18
16:51
08:16
16:53
08:15
| 16:54
| 08:14
16:56
08:13
16:58
08:11
17:00
08:10
17:02
08:08
17:03
08:07
17:05
08:05
17:07

259

Sonnenaufgang

| Februar

08:04
17:.09
08:02
1711
08:01
17:13
07:59
17:14
07:57
17:16
07:56
17:18
07:54
17:20
07:52
17:22
07:51
17:24
07:49
17:26
07:47
17.27
07:45
17:29
07:43
17:31
07:41
17:33
07:39
17:35
07:37
17:37
07:35
17:39
07:33
17:41
07:31
17:42
07:29
17:44
07:27
17:46
07:25
17:48
07:23
17:50
07:21
17:52
07:19
17:53
07:17
17:55
07:15
17:57
07:13
17:59

277

|Mérz

07:10
18:01
07:08
18:02
07:06
18:04
07:04
18:06
07:02
18:08
06:59
18:10
06:57
18:11
06:55
18:13
06:53
18:15
06:50
18:17
06:48
18:19
06:46
18:20
06:44
18:22
06:41
18:24
06:39
18:26
06:37
18:27
06:34
18:29
06:32
18:31
06:30
18:32
06:27
18:34
06:25
18:36
06:23
18:38
06:20
18:39
06:18
| 18:41
| 06:16
18:43
06:13
18:45
06:11
18:46
06:09
18:48
07:07
19:50
07:04
19:51
07:02
19:53

367

(S5:MM)

Sonnenuntergang (SS:MM)

14

17

20

22

22

23

24

149

06:46 (WEA NO1)
06:53 (WEA NO1)
06:41 (WEA NOL)
06:55 (WEA NO1)
06:40 (WEA NO1)
06:57 (WEA NO1)
06:38 (WEA NO1)
06:58 (WEA NO1)
06:36 (WEA NO1)
06:58 (WEA NO1)
07:36 (WEA NO1)
07:58 (WEA NO1)
07:36 (WEA NOL)
07:59 (WEA NO1)
07:35 (WEA NO1)
07:59 (WEA NO1)

1April

07:00
19:55
06:57
19:57
06:55
19:58
06:53
20:00
06:50
20:02
06:48
20:03
06:46
20:05
06:44
20:07
06:41
20:09
06:39
20:10
06:37
20:12
06:35
20:14
06:32
20:45
06:30
20:17
06:28
20:19
06:26
20:20
06:24
20:22
06:21
20:24
06:19
20:26
06:17
20:27
06:15
20:29
06:13
20:31
06:11
20:32
06:09
| 20:34
| 06:07
20:36
06:05
20:37
06:03
20:39
06:01
20:41
05:59
20:43
05:57
20:44

416

el

24

22

22

18

15

10

131

K

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

IMai

07:34 (WEA NO1) | 05:55
07:58 (WEA NO1) | 20:46
07:35 (WEA NO1) | 05:53
07:57 (WEA NO1) | 20:48
07:35 (WEA NO1) | 05:51
07:57 (WEA NO1) | 20:49
07:35 (WEA NO1) | 05:49
07:55 (WEA NO1) | 20:51
07:36 (WEA NO1) | 05:47
07:54 (WEA NO1) | 20:53
07:37 (WEA NO1) | 05:45
07:52 (WEA NO1) | 20:54
07:40 (WEA NO1) | 05:43
07:50 (WEA NO1) | 20:56
05:42
20:58
05:40
20:59
05:38
21:01
05:36
21:02
05:35
21:04
05:33
21:06
05:32
21:07

05:30 05:57 (WEA 23)

21:09 5 06:02 (WEA_23)

05:28 05:56 (WEA_23)

21:10 8  06:04 (WEA_23)

05:27 05:54 (WEA 23)

21:12 11 06:05 (WEA_23)

05:26 05:54 (WEA 23)

21:13 12 06:06 (WEA_23)

05:24 05:54 (WEA 23)

21:15 12 06:06 (WEA_23)

05:23 05:54 (WEA 23)

21:16 13 06:07 (WEA_23)

05:21 05:53 (WEA 23)

21:18 13 06:06 (WEA_23)

05:20 05:53 (WEA 23)

21:19 14 06:07 (WEA_23)

05:19 05:53 (WEA_23)

21:20 14 06:07 (WEA_23)

05:18 05:54 (WEA 23)

21:22 13 06:07 (WEA_23)

05:16 05:54 (WEA 23)

21:23 13 06:07 (WEA_23)

05:15 05:55 (WEA 23)

21:25 11 06:06 (WEA_23)

05:14 05:55 (WEA 23)

21:26 11 06:06 (WEA_23)

05:13 05:56 (WEA 23)

21:27 9 06:05 (WEA_23)

05:12 05:57 (WEA 23)

21:28 7  06:04 (WEA_23)

05:11 05:58 (WEA_23)

21:30 5 06:03 (WEA_23)
05:10
21:31
486

171
(s zeit wie Bezugsjahr):

Minuten mit Schatten

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

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

| Juni

05:09
21:32
05:08
21:33
05:08
21:34
05:07
21:35
05:08
21:36
05:05
21:37
05:05
21:38
05:04
21:39
05:04
21:40
05:03
21:41
05:03
21:41
05:03
21:42
05:02
21:43
05:02
21:43
05:02
21:44
05:02
21:44
05:02
21:45
05:02
21:45
05:02
21:46
05:02
21:46
05:02
21:46
05:02
21:46
05:02
21:47
05:03
21:47
05:03
21:47
05:03
21:47
05:04
21:47
05:04
21:47
05:05
21:46
05:05
21:46

499

144

05:33 (WEA _22)
05:34 (WEA_22)
05:33 (WEA_22)
05:36 (WEA 22)
05:33 (WEA_22)
05:37 (WEA_22)
05:33 (WEA_22)
05:38 (WEA 22)
05:32 (WEA 22)
05:38 (WEA_22)
05:32 (WEA_22)
05:38 (WEA 22)
05:32 (WEA 22)
05:39 (WEA 22)
05:32 (WEA_22)
05:39 (WEA 22)
05:32 (WEA 22)
05:40 (WEA 22)
05:32 (WEA 22)
05:40 (WEA 22)
05:32 (WEA 22)
05:40 (WEA 22)
05:32 (WEA 22)
05:40 (WEA 22)
05:33 (WEA 22)
05:41 (WEA 22)
05:33 (WEA 22)
05:41 (WEA 22)
05:33 (WEA 22)
05:41 (WEA 22)
05:33 (WEA 22)
05:41 (WEA 22)
05:34 (WEA 22)
05:42 (WEA _22)
05:34 (WEA 22)
05:42 (WEA 22)
05:35 (WEA 22)
05:42 (WEA 22)
05:35 (WEA 22)
05:42 (WEA 22)
05:36 (WEA 22)
05:42 (WEA 22)
05:36 (WEA 22)
05:41 (WEA_22)

23.09.2021 07:28 /17 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

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

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_12 - IO 12 Gonne 16, Heyen
Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

1| 05:06
| 21:46 4

2| 05:07
| 21:46 3

3| 05:08
| 21:45 2

4 | 05:08

| 21:45

5] 05:09

| 21:44

6 | 05:10

| 21:44

7] 05:11

| 21:43

8| 05:12

| 21:43

9] 05:13

| 21:42

10 | 05:14

| 21:41

11 | 05:15

| 21:40

12 | 05:16

| 21:40

13 | 05:17
| 21:39 4

14 | 05:18
| 21:38 6

15 | 05:19
| 21:37 8

16 | 05:20
| 21:36 10

17 | 05:22
| 21:35 12

18 | 05:23
| 21:34 12

19 | 05:24
| 21:32 12

20 | 05:25
| 21:31 13

21| 0527
| 21:30 13

22| 0528
| 21:29 13

23| 05:30
| 21:27 14

24| 05:31
| 21:26 13

25| 05:32
| 21:25 13

26 | 05:34
| 21:23 11

27 | 05:35
| 21:22 10

28 | 05:37
| 21:20 7

29 | 05:38

| 21:19

30 | 05:40

|27

31| 05:41

| 21:16

Sonnenscheinstunden | 502
astr.max.mdgl.Beschattung | 180

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat Sonnenaufgang

| August

05:37 (WEA_22) | 0543
05:41 (WEA_22) | 21:14
05:38 (WEA_22) | 05:44
05:41 (WEA_22) | 21:12
05:38 (WEA_22) | 05:46
05:40 (WEA_22) | 21:11
| 05:47
| 21:09
| 05:49

06:07 (WEA_23)
06:11 (WEA_23)
06:06 (WEA_23)
06+12 (WEA 23) | 20:50
06:05 (WEA_23) | 06:05
06:13 (WEA_23) | 20248
06:05 (WEA_23) | 06:07
06:15 (WEA_23) | 20:46
06:04 (WEA_23) | 06:08
06:16 (WEA_23) | 20:44
06:04 (WEA_23) | 06:10
06:16 (WEA_23) | 20:42
06:04 (WEA_23) | 06:11
06:16 (WEA_23) | 20:40
06:03 (WEA_23) | 06:13
06:16 (WEA_23) | 20:38
06:04 (WEA_23) | 06:15
06:17 (WEA_23) | 20:36
06:04 (WEA_23) | 06:16
06:17 (WEA_23) | 20:34
06:03 (WEA_23) | 06:18
06:17 (WEA_23) | 20:32
06:04 (WEA_23) | 06:20
06:17 (WEA_23) | 20:29
06:04 (WEA_23) | 06:21
06:17 (WEA_23) | 20:27
06:05 (WEA_23) | 06:23
06:16 (WEA_23) | 20:25
06:06 (WEA_23) | 06:24
06:16 (WEA_23) | 20:23
06:07 (WEA_23) | 06:26
06:14 (WEA_23) | 20221

(S5:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

| September

] 06:33
| 20:12
| 06:34
| 20:10
| 06:36
| 20:07
| 06:38
| 20:05
| 06:39
| 20:03
| 06:41
| 20:00
| 06:42
| 19:58
| 06:44
| 19:56
| 06:46
] 19:53
| 06:47
| 19:51
| 06:49
| 19:49
| 06:51
| 19:46
| 06:52
| 19:44
| 06:54
| 19:42
| 06:55
119:39
| 06:57
| 19:37
| 06:59
119:35
| 07:00
119:32
| 07:02
| 19:30
| 07:04
| 19:28
| 07:05
| 19:25
| 07:07
| 19:23
| 07:09
| 19:21

2

10

15

18

20

22

23

23

23

23

23

21

20

17

15

82

K

| Oktober | Novembeil} Dezember

| 07:22 | 07:16
| 19:02 | 16:56
| 07:23 | 07:18
| 19:00 | 16:54
| 07:25 | 07:19
| 18:58 | 16:52
| 07:27 | 07:21
| 18:55 | 16:50
07:36 (WEA NO1) | 07:29 | 07:23
07:46 (WEA NO1) | 18:53 | 16:49
07:33 (WEA NO1) | 07:30 | 07:25
07:48 (WEA NO1) | 18:51 | 16:47
07:31 (WEA NO1) | 07:32 | 07:27
07:49 (WEA NO1) | 18:48 | 16:45
07:30 (WEA NO1) | 07:34 | 07:28
07:50 (WEA NO1) | 18:46 | 16:43
07:28 (WEA NO1) | 07:35 | 07:30
07:50 (WEA NO1) | 18:44 | 16:42
07:28 (WEA NO1) | 07:37 | 07:32
07:51 (WEA NO1) | 18:42 | 16:40
07:27 (WEA NO1) | 07:39 | 07:34
07:50 (WEA NO1) | 18:39 | 16:39
07:27 (WEA NO1) | 07:40 | 07:36
07:50 (WEA NO1) | 18:37 | 16:37
07:27 (WEA NO1) | 07:42 | 07:37
07:50 (WEA NO1) | 18:35 | 16:35
07:26 (WEA NO1) | 07:44 | 07:39
07:49 (WEA NO1) | 18:33 | 16:34
07:27 (WEA NO1) | 07:46 | 07:41
07:48 (WEA NO1) | 18:30 | 16:33
07:27 (WEA NO1) | 07:47 | 07:43
07:47 (WEA NO1) | 18:28 | 16:31
07:28 (WEA NO1) | 07:49 | 07:44
07:45 (WEA NO1) | 18:26 | 16:30
07:29 (WEA NO1) | 07:51 | 07:46
07:44 (WEA NO1) | 18:24 | 16:28
07:31 (WEA NO1) | 07:53 | 07:48
07:40 (WEA NO1) | 18:22 | 16:27
| 07:54 | 07:49
| 18:20 | 16:26
| 07:56 | 07:51
| 18:18 | 16:25
| 07:58 | 07:53
| 18:16 | 16:24
| 08:00 | 07:54
| 18:13 | 16:22
| 08:01 | 07:56
| 18:11 | 16:21
| 07:03 | 07:58
| 17:09 | 16:20
| 07:05 | 07:59
| 17:07 | 16:19
| 07:07 | 08:01
| 17:05 | 16:18
| 07:09 | 08:02
| 17:03 | 16:18
| 07:10 | 08:04
1 17:01 | 16:17
| 07:12 | 08:05
117:00 | 16:16
|07:14 |
|16:58 |
| 331 | 266
| |
(s zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

| 08:07
| 16:15
| 08:08
| 16:15
| 08:10
| 16:14
| 08:11
| 16:13
| 08:12
| 16:13
| 08:14
| 16:12
| 08:15
| 16:12
| 08:16
| 16:12
| 08:17
| 16:11
| 08:19
| 16:11
| 08:20
| 16:11
| 08:21
| 16:11
| 08:22
| 16:11
| 08:23
| 16:11
| 08:24
| 16:11
| 08:24
| 16:11
| 08:25
| 16:11
| 08:26
| 16:11
| 08:27
| 16:12
| 08:27
| 16:12
| 08:28
| 16:12
| 08:28
| 16:13
| 08:29
| 16:13
| 08:29
| 16:14
| 08:30
| 16:15
| 08:30
| 16:15
| 08:30
| 16:16
| 08:31
| 16:17
| 08:31
| 16:18
| 08:31
| 16:19
| 08:31
| 16220
| 243
|

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

23.09.2021 07:28 / 18 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_13 - IO 13 Gonne 10, Heyen
Annahmen fiir Schattenwurfberechnung

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

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

Die Windenergieanlage/n ist/sind immer in Betrieb

[

~

w

”

~

10
1
12
13
14
15
16

17

19

21
22

23

25

27

29
30
31

Sonnenscheinstunden
astr.max.mogl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat

|Januar

08:31
16:21
08:31
16:22
08:31
16:23
08:30
16:24
08:30
16:25
08:30
16:27
08:29
16:28
08:29
16:20
08:29
16:31
08:28
16:32
08:27
16:33
08:27
16:35
08:26
16:36
08:25
16:38
08:25
16:39
08:24
16:41
08:23
16:43
08:22
16:44
08:21
16:46
08:20
16:48
08:19
16:49
08:18
16:51
08:16
16:53
08:15
| 16:54
| 08:14
16:56
08:13
16:58
08:11
17:00
08:10
17:02
08:08
17:03
08:07
17:05
08:05
17:07

259

Sonnenaufgang

| Februar

08:04
17:.09
08:02
1711
08:01
17:13
07:59
17:14
07:57
17:16
07:56
17:18
07:54
17:20
07:52
17:22
07:51
17:24
07:49
17:26
07:47
17.27
07:45
17:29
07:43
17:31
07:41
17:33
07:39
17:35
07:37
17:37
07:35
17:39
07:33
17:41
07:31
17:42
07:29
17:44
07:27
17:46
07:25
17:48
07:23
17:50
07:21
17:52
07:19
17:53
07:17
17:55
07:15
17:57
07:13
17:59

277

|Mérz

07:10
18:01
07:08
18:02
07:06
18:04
07:04
18:06
07:02
18:08
06:59
18:10
06:57
18:11
06:55
18:13
06:53
18:15
06:50
18:17
06:48
18:18
06:46
18:20
06:44
18:22
06:41
18:24
06:39
18:26
06:37
18:27
06:34
18:29
06:32
18:31
06:30
18:32
06:27
18:34
06:25
18:36
06:23
18:38
06:20
18:39
06:18
| 18:41
| 06:16
18:43
06:13
18:45
06:11
18:46
06:09
18:48
07:07
19:50
07:04
19:51
07:02
19:53

367

(S5:MM)

Sonnenuntergang (SS:MM)

15

18

21

23

24

110

06:44 (WEA NO1)
06:53 (WEA NO1)
06:41 (WEA NO1)
06:56 (WEA NO1)
06:38 (WEA NO1)
06:56 (WEA NO1)
07:37 (WEA NO1)
07:58 (WEA NO1)
07:36 (WEA NOL)
07:59 (WEA NO1)
07:34 (WEA NO1)
07:58 (WEA NO1)

1April

07:00
19:55
06:57
19:57
06:55
19:58
06:53
20:00
06:50
20:02
06:48
20:03
06:46
20:05
06:44
20:07
06:41
20:09
06:39
20:10
06:37
20:12
06:35
20:14
06:32
20:15
06:30
20:17
06:28
20:19
06:26
20:20
06:24
20:22
06:21
20:24
06:19
20:26
06:17
20:27
06:15
20:29
06:13
20:31
06:11
20:32
06:09
20:34
06:07
20:36
06:05
20:37
06:03
20:39
06:01
20:41
05:59
20:43
05:57
20:44

416

el

25

25

25

24

24

23

21

19

16

11

213

K

07:34 (WEA NO1)
07:59 (WEA NO1)
07:34 (WEA NO1)
07:59 (WEA NO1)
07:34 (WEA NO1)
07:59 (WEA NO1)
07:33 (WEA NO1)
07:57 (WEA NO1)
07:33 (WEA NO1)
07:57 (WEA No1)
07:33 (WEA NO1)
07:56 (WEA NO1)
07:34 (WEA NO1)
07:55 (WEA NO1)
07:34 (WEA NO1)
07:53 (WEA NO1)
07:36 (WEA NO1)
07:52 (WEA NO1)
07:38 (WEA NO1)
07:49 (WEA NO1)

IMai
05:55

05:53
20:48
05:51

05:49
20:51
05:47
20:53
05:45
20:54
05:43
20:56
05:42
20:58
05:40
20:59
05:38
21:01
05:36
21:02
05:35
21:04
05:33
21:06
05:32
21:07
05:30
21:09
05:28
21:10
05:27
21:12
05:26
21:13
05:24
21:15
05:23
21:16
05:21
21:18
05:20
21:19
05:19
21:20
05:18
21:22
05:16
21:23
05:15
21:25
05:14

05:13
21:27
05:12

035:11
21:30
05:10
21:31
486

Minuten mit Schatten

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

10

11

12

13

13

14

14

14

112

05:52 (WEA 23)
05:55 (WEA_23)
05:50 (WEA_23)
05:58 (WEA_23)
05:49 (WEA 23)
05:59 (WEA_23)
05:49 (WEA 23)
06:00 (WEA_23)
05:48 (WEA 23)
06:00 (WEA 23)
05:48 (WEA 23)
06:01 (WEA_23)
05:48 (WEA 23)
06:01 (WEA 23)
05:47 (WEA 23)
06:01 (WEA_23)
05:47 (WEA_23)
06:01 (WEA_23)
05:48 (WEA 23)
06:02 (WEA_23)

(s zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

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

| Juni

05:09
21:32
05:08
21:33
05:08
21:34
05:07
21:35
05:08
21:36
05:05
21:37
05:05
21:38
05:04
21:39
05:04
21:40
05:03
21:41
05:03
21:41
05:03
21:42
05:02
21:43
05:02
21:43
05:02
21:44
05:02
21:44
05:02
21:45
05:02
21:45
05:02
21:46
05:02
21:46
05:02
21:46
05:02
21:46
05:02
21:47
05:03
21:47
05:03
21:47
05:03
21:47
05:04
21:47
05:04
21:47
05:05
21:46
05:05
21:46

499

14

14

14

13

13

13

13

12

i1

11

10

10

278

05:48 (WEA_23)
06:02 (WEA_23)
05:48 (WEA_23)
06:02 (WEA_23)
05:48 (WEA_23)
06:02 (WEA 23)
05:49 (WEA _23)
06:02 (WEA_23)
05:49 (WEA_23)
06:02 (WEA_23)
05:49 (WEA_23)
06:02 (WEA_23)
05:49 (WEA_23)
06:02 (WEA_23)
05:50 (WEA_23)
06:02 (WEA_23)
05:50 (WEA_23)
06:01 (WEA_23)
05:51 (WEA_23)
06:02 (WEA 23)
05:52 (WEA_23)
06:02 (WEA_23)
05:52 (WEA_23)
06:02 (WEA 23)
05:52 (WEA_23)
06:01 (WEA_23)
05:53 (WEA_23)
06:01 (WEA 23)
05:53 (WEA_23)
06:01 (WEA 23)
05:54 (WEA_23)
06:01 (WEA 23)
05:54 (WEA_23)
06:01 (WEA 23)
05:54 (WEA_23)
06:01 (WEA 23)
05:55 (WEA_23)
06:01 (WEA 23)
05:55 (WEA_23)
06:01 (WEA 23)
05:56 (WEA_23)
06:02 (WEA _23)
05:56 (WEA_23)
06:02 (WEA 23)
05:56 (WEA _23)
06:02 (WEA _23)
05:56 (WEA_23)
06:02 (WEA 23)
05:56 (WEA_23)
06:03 (WEA 23)
05:56 (WEA_23)
06:03 (WEA 23)
05:56 (WEA_23)
06:04 (WEA 23)
05:56 (WEA_23)
06:04 (WEA 23)
05:56 (WEA_23)
06:05 (WEA 23)
05:56 (WEA _23)
06:05 (WEA_23)

23.09.2021 07:28 / 19 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

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

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_13 - IO 13 Gonne 10, Heyen
Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

1| 05:06
| 21:46 10

2| 05:07
| 21:46 11

3| 05:08
| 21:45 12

4 | 05:08
| 21:45 11

5] 05:09
| 21:44 12

6| 05:10
| 21:44 13

7| 05:11
| 21:43 13

8| 05:12
| 21:43 14

9] 05:13
| 21:42 14

10 | 05:14
| 21:41 14

11 | 05:15
| 21:40 15

12 | 05:16
| 21:40 15

13 | 05:17
| 21:39 14

14 | 05:18
| 21:38 14

15 | 05:19
| 21:37 14

16 | 05:20
| 21:36 13

17 | 05:22
| 21:35 13

18 | 05:23
| 21:34 11

19 | 05:24
| 21:32 11

20 | 05:25
| 21:31 9

21| 0527
| 21:30 6

22| 0528

| 21:29

23| 05:30

| 21:27

24| 05:31

| 21:26

25| 05:32

| 21:25

26 | 05:34

| 21:23

27 | 05:35

| 21:22

28 | 05:37

| 21:20

29 | 05:38

| 21:19

30 | 05:40

| 21:17

31| 05:41

| 21:16

Sonnenscheinstunden | 502
astr.max.mdgl.Beschattung | 259

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat Sonnenaufgang

| August

05:56 (WEA_23) | 05:43
06:06 (WEA_23) | 21:14
05:56 (WEA_23) | 05:44
06:07 (WEA_23) | 21:12
05:55 (WEA_23) | 05:46
06:07 (WEA_23) | 21:11
05:56 (WEA_23) | 05:47
06:07 (WEA_23) | 21:09
05:56 (WEA_23) | 05:49
06:08 (WEA_23) | 21:07
05:56 (WEA_23) | 05:51
06:09 (WEA_23) | 21:05
05:55 (WEA_23) | 05:52
06:08 (WEA_23) | 21:04
05:55 (WEA_23) | 05:54
06:09 (WEA_23) | 21:02
05:55 (WEA_23) | 05:55
06:09 (WEA_23) | 21:00
05:55 (WEA_23) | 05:57
06:09 (WEA_23) | 20:58
05:55 (WEA_23) | 05:58
06:10 (WEA_23) | 20:56
05:55 (WEA_23) | 06:00
06:10 (WEA_23) | 20:54
05:56 (WEA_23) | 06:02
06:10 (WEA_23) | 20:52
05:56 (WEA_23) | 06:03
06:10 (WEA_23) | 20:50
05:56 (WEA_23) | 06:05
06:10 (WEA_23) | 20:48
05:57 (WEA_23) | 06:07
06:10 (WEA_23) | 20:46
05:57 (WEA_23) | 06:08
06:10 (WEA_23) | 20:44
05:58 (WEA_23) | 06:10
06:09 (WEA_23) | 20:42
05:58 (WEA_23) | 06:11
06:09 (WEA_23) | 20:40
05:59 (WEA_23) | 06:13
06:08 (WEA_23) | 20:38
06:01 (WEA_23) | 06:15
06:07 (WEA_23) | 20:36

(S5:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

| September

] 06:33
| 20:12
| 06:34
| 20:09
| 06:36
| 20:07
| 06:38
| 20:05
| 06:39
| 20:03
| 06:41
| 20:00
| 06:42
| 19:58
| 06:44
| 19:56
| 06:46
] 19:53
| 06:47
| 19:51
| 06:49
| 19:49
| 06:51
| 19:46
| 06:52
| 19:44
| 06:54
| 19:42
| 06:55
119:39
| 06:57
| 19:37
| 06:59
119:35
| 07:00
119:32
| 07:02
| 19:30
| 07:04
| 19:28
| 07:05
| 19:25
| 07:07
| 19:23
| 07:09
| 19:21

3.

11

16

19

22

22

24

25

25

25

25

25

23

21

19

15

10

27

K

| Oktober | Novembeil} Dezember

| 07:22 | 07:16
| 19:02 | 16:56
07:36 (WEA NO1) | 07:23 | 07:18
07:47 (WEA NO1) | 19:00 | 16:54
07:34 (WEA NO1) | 07:25 | 07:19
07:50 (WEA NO1) | 18:57 | 16:52
07:31 (WEA NO1) | 07:27 | 07:21
07:50 (WEA NO1) | 18:55 | 16:50
07:30 (WEA NO1) | 07:29 | 07:23
07:52 (WEA NO1) | 18:53 | 16:49
07:30 (WEA NO1) | 07:30 | 07:25
07:52 (WEA NO1) | 18:51 | 16:47
07:28 (WEA NO1) | 07:32 | 07:27
07:52 (WEA NO1) | 18:48 | 16:45
07:28 (WEA NO1) | 07:34 | 07:28
07:53 (WEA NO1) | 18:46 | 16:43
07:27 (WEA NO1) | 07:35 | 07:30
07:52 (WEA NO1) | 18:44 | 16:42
07:27 (WEA NO1) | 07:37 | 07:32
07:52 (WEA NO1) | 18:42 | 16:40
07:26 (WEA NO1) | 07:39 | 07:34
07:51 (WEA NO1) | 18:39 | 16:39
07:26 (WEA NO1) | 07:40 | 07:36
07:51 (WEA NO1) | 18:37 | 16:37
07:27 (WEA NO1) | 07:42 | 07:37
07:50 (WEA NO1) | 18:35 | 16:35
07:27 (WEA NO1) | 07:44 | 07:39
07:48 (WEA NO1) | 18:33 | 16:34
07:28 (WEA NO1) | 07:46 | 07:41
07:47 (WEA NO1) | 18:30 | 16:33
07:29 (WEA NO1) | 07:47 | 07:43
07:44 (WEA NO1) | 18:28 | 16:31
07:32 (WEA NO1) | 07:49 | 07:44
07:42 (WEA NO1) | 18:26 | 16:30
| 07:51 | 07:46
| 18:24 | 16:28
| 07:53 | 07:48
| 18:22 | 16:27
| 07:54 | 07:49
| 18:20 | 16:26
| 07:56 | 07:51
| 18:18 | 16:25
| 07:58 | 07:53
| 18:16 | 16:24
| 08:00 | 07:54
| 18:13 | 16:22
| 08:01 | 07:56
| 18:11 | 16:21
| 07:03 | 07:58
| 17:09 | 16:20
| 07:05 | 07:59
| 17:07 | 16:19
| 07:07 | 08:01
| 17:05 | 16:18
| 07:09 | 08:02
| 17:03 | 16:18
| 07:10 | 08:04
1 17:01 | 16:17
| 07:12 | 08:05
117:00 | 16:16
|07:14 |
|16:58 |
| 331 | 266
| |
(s zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

| 08:07
| 16:15
| 08:08
| 16:15
| 08:10
| 16:14
| 08:11
| 16:13
| 08:12
| 16:13
| 08:14
| 16:12
| 08:15
| 16:12
| 08:16
| 16:12
| 08:17
| 16:11
| 08:19
| 16:11
| 08:20
| 16:11
| 08:21
| 16:11
| 08:22
| 16:11
| 08:23
| 16:11
| 08:24
| 16:11
| 08:24
| 16:11
| 08:25
| 16:11
| 08:26
| 16:11
| 08:27
| 16:12
| 08:27
| 16:12
| 08:28
| 16:12
| 08:28
| 16:13
| 08:29
| 16:13
| 08:29
| 16:14
| 08:30
| 16:15
| 08:30
| 16:15
| 08:30
| 16:16
| 08:31
| 16:17
| 08:31
| 16:18
| 08:31
| 16:19
| 08:31
| 16220
| 243
|

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

Pragekt:

Heyen

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_14 - IO 14 Gonne 1, Heyen

Annahmen fiir Schattenwurfberechnung

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

Die Windenergieanlage/n ist/sind immer in Betrieb

[

~

w

”

~

10
1
12
13
14
15
16

17

19

21
22

23

25

27

29
30
31

Sonnenscheinstunden
astr.max.mogl.Beschattung

|Januar

08:31
16:21
08:31
16:22
08:31
16:23
08:30
16:24
08:30
16:25
08:30
16:27
08:29
16:28
08:29
16:20
08:29
16:31
08:28
16:32
08:27
16:33
08:27
16:35
08:26
16:36
08:25
16:38
08:25
16:39
08:24
16:41
08:23
16:43
08:22
16:44
08:21
16:46
08:20
16:48
08:19
16:49
08:18
16:51
08:16
16:53
08:15
| 16:54
| 08:14
16:56
08:13
16:58
08:11
17:00
08:10
17:02
08:08
17:03
08:07
17:05
08:05
17:07

259

| Februar |Mirz
08:04 07:10
17:09 18:01
08:02 07:08
17:11 18:02
08:01 07:06
17:13 18:04
07:59 07:04
17:14 18:06

07:57 07:02
17:16 18:08

07:56 06:59
17:18 18:10
07:54 06:57
17:20 18:11
07:52 06:55
17:22 18:13
07:5L 06:53
17:24 18:15
07:49 06:50
17:26 18:17
07:47 06:48
17.27 18:18

07:45 06:46
17:29 18:20
07:43 06:44
17:31 18:22
07:41 06:41
17:33 18:24
07:39 06:39
17:35 18:26
07:37 06:37
17:37 18:27
07:35 06:34
17:39 18:29
07:33 086:32
17:41 18:31
07:31 06:30
17:42 18:32
07:29 06:27
17:44 18:34
07:27 06:25
17:46 18:36
07:25 06:23
17:48 18:38
07:23 06:20
17:50 18:39
07:21 06:18
17:52 | 18:41
07:19 | 06:16
17:53 18:43
07:17 06:13
17:55 18:45
07:15 06:11
17:57 18:46
07:13 06:09
17:59 18:48

277

07:07
19:50
07:04
19:51
07:02
19:53

367

11

16

19

22

24

92

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

| April |Mai
07:00 07:35 (WEA NO1) | 05:55
19:55 25  08:00 (WEA NO1) | 20:46
06:57 07:35 (WEA NO1) | 05:53
19:57 26  08:01 (WEA NO1) | 20:48
06:55 07:34 (WEA NO1) | 05:51
19:58 27  08:01 (WEA NO1) | 20:49
06:53 07:33 (WEA NO1) | 05:49
20:00 27 08:00 (WEA NO1) | 20:51
06:50 07:33 (WEA NO1) | 05:47
20:02 27 08:00 (WEA NO1) | 20:53
06:48 07:33 (WEA NO1) | 05:45
20:03 26 07:50 (WEA NO1) | 20:54
06:46 07:34 (WEA NO1) | 05:43
20:05 25 07:59 (WEA NO1) | 20:56
06:44 07:34 (WEA NO1) | 05:42
20:07 23 07:57 (WEA NO1) | 20:58
06:41 07:34 (WEA NO1) | 05:40
20:09 22 07:56 (WEA NO1) | 20:59
06:39 07:36 (WEA NO1) | 05:38
20:10 18  07:54 (WEA NO1) | 21:01
06:37 07:37 (WEA NO1) | 05:36
20:12 15 07:52 (WEA NO1) | 21:02
06:35 07:39 (WEA NO1) | 05:35
20:14 10 07:49 (WEA NO1) | 21:04
06:32 05:33
20:15 21:06
06:30 05:32
20:17 21:07
06:28 05:30
20:19 21:09
06:26 05:28
20:20 21:10
06:24 05:27
20:22 21:12
06:21 05:26
20:24 21:13
06:19 05:24
20:26 21:15
06:17 05:23
20:27 21:16
06:15 05:21
20:29 21:18
06:13 05:20
20:31 21:19
06:11 05:19
20:32 21:20
06:09 05:18
| 20:34 21:22
| 06:07 05:16
20:36 21:23
06:05 05:15
20:37 21:25
06:44 (WEA NO1) | 06:03 05:14
06:55 (WEA NO1) | 20:39 21:26
06:41 (WEA NO1) | 06:01 05:13 05:48 (WEA 23)
06:57 (WEA NO1) | 20:41 21:27 5  05:53 (WEA_23)
07:39 (WEA NO1) | 05:59 05:12 05:46 (WEA 23)
07:58 (WEA NO1) | 20:43 21:28 9  05:55 (WEA_23)
07:38 (WEA NO1) | 05:57 0511 05:45 (WEA_23)
08:00 (WEA NO1) | 20:44 21:30 10 05:55 (WEA_23)
07:36 (WEA NO1) 05:10 05:46 (WEA 23)
08:00 (WEA NO1) 21:31 11 05:57 (WEA_23)
416 486
271 35
iedergegeben (S zeit wie Bezugsjahr):

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat

Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

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

[3uni

05:09
21:32
05:08
21:33
05:08
21:34
05:07
21:35
05:06
21:36
05:05
21:37
05:05
21:38
05:04
21:39
05:04
21:40
05:03
21:41
05:03
21:41
05:03
21:42
05:02
21:43
05:02
21:43
05:02
21:44
05:02
21:44
05:02
21:45
05:02
21:45
05:02
21:46
05:02
21:46
05:02
21:46
05:02
21:46
035:02
21:47
05:03
21:47
05:03
21:47
05:03
21:47
05:04
21:47
05:04
21:47
05:05
21:46
035:05
21:46

499

12

13

14

14

15

14

15

15

14

15

14

15

15

14

15

15

14

14

14

14

15

15

14

14

14

15

15

15

14

15

431

05:45 (WEA_23)
05:57 (WEA_23)
05:45 (WEA_23)
05:58 (WEA_23)
05:44 (WEA_23)
05:58 (WEA_23)
05:45 (WEA_23)
05:59 (WEA_23)
05:44 (WEA_23)
05:59 (WEA_23)
05:45 (WEA_23)
05:50 (WEA_23)
05:44 (WEA_23)
05:59 (WEA_23)
05:45 (WEA_23)
06:00 (WEA_23)
05:45 (WEA_23)
05:50 (WEA_23)
05:45 (WEA_23)
06:00 (WEA_23)
05:46 (WEA_23)
06:00 (WEA_23)
05:46 (WEA_23)
06:01 (WEA_23)
05:45 (WEA_23)
06:00 (WEA_23)
05:46 (WEA_23)
06:00 (WEA_23)
05:46 (WEA_23)
06:01 (WEA_23)
05:46 (WEA_23)
06:01 (WEA_23)
05:47 (WEA_23)
06:01 (WEA_23)
05:47 (WEA_23)
06:01 (WEA_23)
05:47 (WEA_23)
06:01 (WEA_23)
05:47 (WEA_23)
06:01 (WEA_23)
05:48 (WEA_23)
06:03 (WEA_23)
05:48 (WEA_23)
06:03 (WEA_23)
05:48 (WEA_23)
06:02 (WEA_23)
05:48 (WEA_23)
06:02 (WEA_23)
05:49 (WEA_23)
06:03 (WEA_23)
05:48 (WEA_23)
06:03 (WEA_23)
05:49 (WEA_23)
06:04 (WEA_23)
05:49 (WEA_23)
06:04 (WEA_23)
05:50 (WEA_23)
06:04 (WEA_23)
05:49 (WEA_23)
06:04 (WEA_23)

23.09.2021 07:28 / 21 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_14 - IO 14 Gonne 1, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|3uli

1] 05:06
| 21:46
2| 05:07
| 21:46
310508
| 21:45
4| 05:08
| 21:45
5| 05:09
| 21:44
6] 05:10
| 21:44
71]05:11
| 21:43
8] 05:12
| 21:43
9]05:13
| 21:42
10 | 05:14
| 21:41
11 | 05:15
| 21:40
12 | 05:16
| 21:40
13 | 05:17
| 21:39
14 | 05:18
| 21:38
15| 05:19
| 21:37
16 | 05:20
| 21:36
17 | 05:22
| 21:35
18 | 05:23
| 21:34
19 | 05:24
| 21:32
20 | 05:25
| 21:31
210527
| 21:30
22| 05:28
|21:29
23] 05:30
| 21:27
24 05:31
| 21:26
25 05:32
| 21:25
26 | 05:34
| 21:23
27 05:35
| 21:22
28 | 05:37
| 21:20
29| 05:38
| 21:19
30 | 05:40
| 21:17
31| 05:41
| 21:16
Sonnenscheinstunden | 502
astr.max.magl.Beschattung |

15

15

15

15

14

15

14

14

14

13

13

10

10

201

| August

05:50 (WEA_23) | 05:43
06:05 (WEA_23) | 21:14
05:50 (WEA_23) | 05:44
06:05 (WEA_23) | 21:12
05:50 (WEA_23) | 05:46
06:05 (WEA_23) | 21:11
05:50 (WEA_23) | 05:47
06:05 (WEA_23) | 21:09
05:51 (WEA_23) | 05:49
06:05 (WEA_23) | 21:07
05:51 (WEA_23) | 05:51
06:06 (WEA_23) | 21:05
05:51 (WEA_23) | 05:52
06:05 (WEA_23) | 21:04
05:51 (WEA_23) | 05:54
06:05 (WEA_23) | 21:02
05:51 (WEA_23) | 05:55
06:05 (WEA_23) | 21:00
05:52 (WEA_23) | 05:57
06:05 (WEA_23) | 20:58
05:52 (WEA_23) | 05:58
06:05 (WEA_23) | 20:56
05:53 (WEA_23) | 06:00
06:05 (WEA_23) | 20:54
05:54 (WEA_23) | 06:02
06:04 (WEA_23) | 20:52
05:54 (WEA_23) | 06:03
06:04 (WEA_23) | 20:50
05:55 (WEA_23) | 06:05
06:03 (WEA_23) | 20:48
05:58 (WEA_23) | 06:07
06:02 (WEA_23) | 20:46

| 06:08

| 20:44

| 06:10

| 20:42

| 06:11

10

10

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(S5:MM)

Minuten mit Schatten

| September

L ChSth
oW w
OENW

6:36

0:05
6:39

ONOMNONONOD

9:56

9:42
6:55

9:37
6:59

9:32
7:02

9:21

07:39 (WEA NO1)
07:49 (WEA NO1)

15
18
22
23
25
25
27
27
27
26
25
24
22
20
16
12

354

el L (s
gy

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

| Oktober |Novembeg Dezember

07:36 (WEA NO1) | 07:22
07:51 (WEA NO1) | 19:02
07:34 (WEA NO1) | 07:23
07:52 (WEA NO1) | 19:00
07:32 (WEA NO1) | 07:25
07:54 (WEA NO1) | 18:57
07:31 (WEA NO1) | 07:27
07:54 (WEA NO1) | 18:55
07:30 (WEA NO1) | 07:29
07:55 (WEA NO1) | 18:53
07:30 (WEA NO1) | 07:30
07:55 (WEA NO1) | 18: 51
07:28 (WEA NO1) | 07:3

07:55 (WEA NO1)
07:28 (WEA NO1)
07:55 (WEA NO1)
07:27 (WEA NO1)
07:54 (WEA NO1)
07:28 (WEA NO1)
07:54 (WEA NO1)
07:27 (WEA NO1)
07:52 (WEA NO1)
07:28 (WEA NO1)
07:52 (WEA NO1)
07:29 (WEA NO1)
07:51 (WEA NO1)
07:29 (WEA NO1)
07:49 (WEA NO1)
07:31 (WEA NO1)
07:47 (WEA NO1)
07:32 (WEA NO1)
07:44 (WEA NO1)

ERLERuRnBTRERLRERARA U HARARBAUEREREN

OB 8rYE SRR Snn S n e oSSR BB S

<1
=
@

| 17:09
| 07:05
| 17:07
| 07:07
| 17:05
| 07:09
| 17:03
| 07:10
| 17:01
| 07:12
| 17:00
| 07:14
| 16:58
|

zeit wie Bezugsjahr):

6:34
7:41

6:31
7:44

6:28
7:48

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

8:07
6:15

PODRDND
KLREEEGS8

RO RINO RO RO RO DR RONORIDORNRORODRIDOIRIDODD RO
R B2 R RO R R RO R e R R
EhE RO LR BN NN ER P R E YRR R ENEREBEBENRERGRED

6:18

HOEOEOQOEOEOEHOEQOE OEOEOEOE OROEHOEHOREOEHQOEHOEOEOREOEHOEHOE OREOEOE O RO O QO = O

23.09.2021 07:28 / 22 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_15 - IO 15 KampstraBe 3, Heyen

Annahmen fiir Schattenwurfberechnung

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

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

Die Windenergieanlage/n ist/sind immer in Betrieb

[

~

w

”

~

10
1
12
13
14
15
16

17

19

21
22

23

25

27

29
30
31

Sonnenscheinstunden
astr.max.mogl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat

|Januar

08:31
16:21
08:31
16:22
08:31
16:23
08:30
16:24
08:30
16:25
08:30
16:27
08:29
16:28
08:29
16:20
08:29
16:31
08:28
16:32
08:27
16:33
08:27
16:35
08:26
16:36
08:25
16:38
08:25
16:39
08:24
16:41
08:23
16:43
08:22
16:44
08:21
16:46
08:20
16:48
08:19
16:49
08:18
16:51
08:16
16:53
08:15
| 16:54
| 08:14
16:56
08:13
16:58
08:11
17:00
08:10
17:02
08:08
17:03
08:07
17:05
08:05
17:07

259

| Februar |Mirz
08:04 07:10
17:09 18:01
08:02 07:08
17:11 18:02
08:01 07:06
17:13 18:04
07:59 07:04
17:14 18:06

07:57 07:02
17:16 18:08

07:56 06:59
17:18 18:10
07:54 06:57
17:20 18:11
07:52 06:55
17:22 18:13
07:5L 06:53
17:24 18:15
07:49 06:50
17:26 18:17
07:47 06:48
17.27 18:18

07:45 06:46
17:29 18:20
07:43 06:44
17:31 18:22
07:41 06:41
17:33 18:24
07:39 06:39
17:35 18:26
07:37 06:37
17:37 18:27
07:35 06:34
17:39 18:29
07:33 086:32
17:40 18:31
07:31 06:30
17:42 18:32
07:29 06:27
17:44 18:34
07:27 06:25
17:46 18:36
07:25 06:23
17:48 18:38
07:23 06:20
17:50 18:39
07:21 06:18
17:52 | 18:41
07:19 | 06:16
17:53 18:43
07:17 06:13
17:55 18:45
07:15 06:11
17:57 18:46
07:13 06:09
17:59 18:48

277

Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

07:07
19:50
07:04
19:51
07:02
19:53

367

12

17

20

23

25

26

27

28

178

06:53 (WEA NO1)
07:05 (WEA NO1)
06:50 (WEA NO1)
07:07 (WEA NO1)
06:48 (WEA NO1)
07:08 (WEA NO1)
06:47 (WEA NO1)
07:10 (WEA NO1)
06:45 (WEA NO1)
07:10 (WEA NO1)
07:44 (WEA NO1)
08:10 (WEA NO1)
07:44 (WEA NOL)
08:11 (WEA NO1)
07:42 (WEA NO1)
08:10 (WEA NO1)

1April

07:00
19:55
06:57
19:57
06:55
19:58
06:53
20:00
06:50
20:02
06:48
20:03
06:46
20:05
06:44
20:07
06:41
20:09
06:39
20:10
06:37
20:12
06:35
20:14
06:32
20:45
06:30
20:17
06:28
20:19
06:26
20:20
06:24
20:22
06:21
20:24
06:19
20:26
06:17
20:27
06:15
20:29
06:13
20:31
06:11
20:32
06:09
| 20:34
| 06:07
20:36
06:05
20:37
06:03
20:39
06:01
20:41
05:59
20:43
05:57
20:44

416

el

17

13

206

K

07:42 (WEA NO1)
08:10 (WEA NO1)
07:42 (WEA NO1)
08:10 (WEA NO1)
07:43 (WEA NO1)
08:09 (WEA NO1)
07:42 (WEA NO1)
08:08 (WEA NO1)
07:43 (WEA NO1)
08:07 (WEA No1)
07:43 (WEA NO1)
08:06 (WEA NO1)
07:44 (WEA NO1)
08:05 (WEA NO1)
07:45 (WEA NO1)
08:02 (WEA NO1)
07:47 (WEA NO1)
08:00 (WEA NO1)

IMai
05:55

05:53
20:48
05:51

05:49
20:51
05:47
20:53
05:45
20:54
05:43
20:56
05:42
20:58
05:40
20:59
05:38
21:01
05:36
21:02
05:35
21:04
05:33
21:06
05:32
21:07
05:30
21:09
05:28
21:10
05:27
21:12
05:26
21:13
05:24
21:15
05:23
21:16
05:21
21:18
05:20
21:19
05:19
21:20
05:18
21:22
05:16
21:23
05:15
21:25
05:14

05:13
21:27
05:12

035:11
21:30
05:10
21:31
486

Minuten mit Schatten

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

10

11

12

05:51 (WEA 23)
05:56 (WEA_23)
05:49 (WEA _23)
05:57 (WEA_23)
05:48 (WEA 23)
05:58 (WEA_23)
05:48 (WEA_23)
05:59 (WEA_23)
05:48 (WEA_23)
06:00 (WEA_23)

(s zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

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

|Juni

05:09
21:32
05:08
21:33
05:08

05:07
21:35
05:06
21:36
05:05
21:37
05:05
21:38
05:04
21:39
05:04

05:03
21:41
05:03
21:41
05:03
21:42
05:02
21:43
05:02
21:43
05:02

05:02
21:44
05:02
21:45
05:02
21:45
05:02

05:02
21:46
05:02

05:02
21:46
05:02
21:47
05:03
| 21:47
| 05:03
21:47
05:03
21:47
05:04
21:47
05:04
21:47
05:05

05:05
2146

499

13

14

14

15

i5

16

i5

16

16

15

16

16

15

16

15

15

i5

16

16

15

15

15

15

16

15

15

15

16

16

15

457

05:48 (WEA_23)
06:01 (WEA_23)
05:47 (WEA_23)
06:01 (WEA_23)
05:47 (WEA_23)
06:01 (WEA_23)
05:47 (WEA_23)
06:02 (WEA_23)
05:47 (WEA_23)
06:02 (WEA_23)
05:47 (WEA_23)
06:03 (WEA_23)
05:47 (WEA_23)
06:02 (WEA_23)
05:47 (WEA_23)
06:03 (WEA_23)
05:47 (WEA_23)
06:03 (WEA_23)
05:48 (WEA_23)
06:03 (WEA_23)
05:48 (WEA_23)
06:04 (WEA_23)
05:48 (WEA_23)
06:04 (WEA_23)
05:48 (WEA_23)
06:03 (WEA_23)
05:48 (WEA_23)
06:04 (WEA_23)
05:49 (WEA_23)
06:04 (WEA_23)
05:49 (WEA_23)
06:04 (WEA_23)
05:49 (WEA_23)
06:04 (WEA_23)
05:49 (WEA_23)
06:05 (WEA_23)
05:49 (WEA_23)
06:05 (WEA_23)
05:50 (WEA_23)
06:05 (WEA_23)
05:51 (WEA_23)
06:06 (WEA_23)
05:51 (WEA_23)
06:06 (WEA_23)
05:51 (WEA_23)
06:06 (WEA_23)
05:50 (WEA_23)
06:06 (WEA_23)
05:51 (WEA_23)
06:06 (WEA_23)
05:51 (WEA_23)
06:06 (WEA_23)
05:52 (WEA_23)
06:07 (WEA_23)
05:51 (WEA_23)
06:07 (WEA_23)
05:52 (WEA_23)
06:08 (WEA_23)
05:52 (WEA_23)
06:07 (WEA_23)

23.09.2021 07:28 / 23 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_15 - IO 15 KampstraBe 3, Heyen

Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

1| 05:06
| 21:46 16

2| 05:07
| 21:46 15

3| 05:07
| 21:45 16

4 | 05:08
| 21:45 15

5] 05:09
| 21:44 16

6| 05:10
| 21:44 15

7| 05:11
| 21:43 15

8| 05:12
| 21:43 15

9] 05:13
| 21:42 14

10 | 05:14
| 21:41 14

11 | 05:15
| 21:40 13

12 | 05:16
| 21:40 13

13 | 05:17
| 21:39 12

14 | 05:18
| 21:38 10

15 | 05:19
| 21:37 9

16 | 05:20
| 21:36 6

17 | 05:22

| 21:35

18 | 05:23

| 21:34

19 | 05:24

| 21:32

20 | 05:25

| 21:31

21| 0527

| 21:30

22| 0528

| 21:29

23| 05:30

| 21:27

24| 05:31

| 21:26

25| 05:32

| 21:25

26 | 05:34

| 21:23

27 | 05:35

| 21:22

28 | 05:37

| 21:20

29 | 05:38

| 21:19

30 | 05:40

| 21:17

31| 05:41

| 21:16

Sonnenscheinstunden | 502
astr.max.mdgl.Beschattung | 214

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat Sonnenaufgang

| August

05:52 (WEA_23) | 05:43
06:08 (WEA_23) | 21:14
05:53 (WEA_23) | 05:44
06:08 (WEA_23) | 21:12
05:52 (WEA_23) | 05:46
06:08 (WEA_23) | 21:11
05:53 (WEA_23) | 05:47
06:08 (WEA_23) | 21:09
05:53 (WEA_23) | 05:49
06:09 (WEA_23) | 21:07
05:54 (WEA_23) | 05:50
06:09 (WEA_23) | 21:05
05:53 (WEA_23) | 05:52
06:08 (WEA_23) | 21:04
05:53 (WEA_23) | 05:54
06:08 (WEA_23) | 21:02
05:54 (WEA_23) | 05:55
06:08 (WEA_23) | 21:00
05:54 (WEA_23) | 05:57
06:08 (WEA_23) | 20:58
05:55 (WEA_23) | 05:58
06:08 (WEA_23) | 20:56
05:55 (WEA_23) | 06:00
06:08 (WEA_23) | 20:54
05:56 (WEA_23) | 06:02
06:08 (WEA_23) | 20:52
05:57 (WEA_23) | 06:03
06:07 (WEA_23) | 20:50
05:57 (WEA_23) | 06:05
06:06 (WEA_23) | 20:48
06:00 (WEA_23) | 06:07
06:06 (WEA_23) | 20:46

| 06:08

| 20:44

| 06:10

| 20:42

6:15
0:36
6:16

(S5:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

| September

] 06:33
| 20:12
| 06:34
| 20:09
| 06:36
| 20:07
| 06:38
| 20:05
| 06:39
| 20:03
| 06:41
| 20:00
| 06:42
| 19:58
| 06:44
| 19:56
| 06:46
] 19:53
| 06:47
| 19:51
| 06:49
| 19:49
| 06:51
| 19:46
| 06:52
| 19:44
| 06:54
| 19:42
| 06:55
119:39
| 06:57
| 19:37
| 06:59
119:35
| 07:00
119:32
| 07:02
| 19:30
| 07:04
| 19:28
| 07:05
| 19:25
| 07:07
| 19:23
| 07:09
| 19:21

3

13

17

20

22

24

26

27

27

28

27

27

27

25

23

21

18

90

K

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

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

Berechnet

22.09.2021 16:46/3.5.552

| Oktober | Novembeil} Dezember

| 07:22 | 07:16
| 19:02 | 16:56
| 07:23 | 07:18
| 19:00 | 16:54
07:45 (WEA NO1) | 07:25 | 07:19
07:58 (WEA NO1) | 18:57 | 16:52
07:42 (WEA NO1) | 07:27 | 07:21
07:59 (WEA NO1) | 18:55 | 16:50
07:41 (WEA NO1) | 07:29 | 07:23
08:01 (WEA NO1) | 18:53 | 16:49
07:40 (WEA NO1) | 07:30 | 07:25
08:02 (WEA NO1) | 18:51 | 16:47
07:38 (WEA NO1) | 07:32 | 07:27
08:02 (WEA NO1) | 18:48 | 16:45
07:37 (WEA NO1) | 07:34 | 07:28
08:03 (WEA NO1) | 18:46 | 16:43
07:36 (WEA NO1) | 07:35 | 07:30
08:03 (WEA NO1) | 18:44 | 16:42
07:36 (WEA NO1) | 07:37 | 07:32
08:03 (WEA NO1) | 18:42 | 16:40
07:34 (WEA NO1) | 07:39 | 07:34
08:02 (WEA NO1) | 18:39 | 16:39
07:35 (WEA NO1) | 07:40 | 07:36
08:02 (WEA NO1) | 18:37 | 16:37
07:35 (WEA NO1) | 07:42 | 07:37
08:02 (WEA NO1) | 18:35 | 16:35
07:34 (WEA NO1) | 07:44 | 07:39
08:01 (WEA NO1) | 18:33 | 16:34
07:35 (WEA NO1) | 07:46 | 07:41
08:00 (WEA NO1) | 18:30 | 16:33
07:35 (WEA NO1) | 07:47 | 07:43
07:58 (WEA NO1) | 18:28 | 16:31
07:36 (WEA NO1) | 07:49 | 07:44
07:57 (WEA NO1) | 18:26 | 16:30
07:38 (WEA NO1) | 07:51 | 07:46
07:56 (WEA NO1) | 18:24 | 16:28
07:39 (WEA NO1) | 07:53 | 07:48
07:52 (WEA NO1) | 18:22 | 16:27
07:43 (WEA NO1) | 07:54 | 07:49
07:48 (WEA NO1) | 18:20 | 16:26
| 07:56 | 07:51
| 18:18 | 16:25
| 07:58 | 07:53
| 18:16 | 16:24
| 08:00 | 07:54
| 18:13 | 16:22
| 08:01 | 07:56
| 18:11 | 16:21
| 07:03 | 07:58
| 17:09 | 16:20
| 07:05 | 07:59
| 17:07 | 16:19
| 07:07 | 08:01
| 17:05 | 16:18
| 07:09 | 08:02
| 17:03 | 16:18
| 07:10 | 08:04
1 17:01 | 16:17
| 07:12 | 08:05
117:00 | 16:16
|07:14 |
|16:58 |
| 331 | 266
| |
(s zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

| 08:07
| 16:15
| 08:08
| 16:15
| 08:10
| 16:14
| 08:11
| 16:13
| 08:12
| 16:13
| 08:14
| 16:12
| 08:15
| 16:12
| 08:16
| 16:12
| 08:17
| 16:11
| 08:19
| 16:11
| 08:20
| 16:11
| 08:21
| 16:11
| 08:22
| 16:11
| 08:23
| 16:11
| 08:24
| 16:11
| 08:24
| 16:11
| 08:25
| 16:11
| 08:26
| 16:11
| 08:27
| 16:12
| 08:27
| 16:12
| 08:28
| 16:12
| 08:28
| 16:13
| 08:29
| 16:13
| 08:29
| 16:14
| 08:30
| 16:15
| 08:30
| 16:15
| 08:30
| 16:16
| 08:31
| 16:17
| 08:31
| 16:18
| 08:31
| 16:19
| 08:31
| 16220
| 243
|

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

23.09.2021 07:28 [ 24 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_16 - IO 16 Wiesengrund 1, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

17
17
17
17
17
17
17
16
17
16
16
16
15
15
15
15
15
15
14
14
14
14
14
15
15
15
15
15
15
16

466

|Januar | Februar |Marz | April | Mai | Juni
1]08:31 | 08:04 | 07:10 | 07:00 | 05:55 | 05:09
| 16:21 | 17:09 | 18:01 | 19:55 | 20:46 |21:32
2] 08:31 | 08:02 | 07:08 | 06:57 | 05:53 | 05:08
| 16:22 | 17:11 | 18:02 | 19:57 | 20:48 | 21:33
3]08:31 | 08:01 | 07:06 | 06:55 | 05:51 | 05:08
| 16:23 | 17:13 | 18:04 | 19:58 | 20:49 | 21:34
4| 08:30 | 07:59 | 07:04 | 06:53 | 05:49 | 05:07
| 16:24 | 17:14 | 18:06 | 20:00 | 20:51 | 21:35
508:30 | 07:58 | 07:02 | 06:50 | 05:47 06:19 (WEA 23) | 05:06
| 16:25 | 17:16 | 18:08 | 20:02 | 20:53 6  06:25 (WEA 23) | 21: 36
6]08:30 |07:56 | 06:59 |06:48 | 05:45 06:17 (WEA_23) | 05:0
11627 | 17:18 | 18:10 |20:03 | 20:54 9 06:26 (WEA_23) | 21: 37
7]0829  |07:54 | 06:57 | 06:46 | 05:43 06:16 (WEA_23) | 05:05
|16:28 | 17:20 | 18:11 |20:05  |20:56 12 06:28 (WEA_23) | 21:38
8| 08:29 | 07:52 | 06:55 | 06:44 | 05:42 06:15 (WEA _23) | 05:04
| 16:29 | 17:22 | 18:13 | 20:07 | 20:58 13 06:28 (WEA 23) | 21:39
9] 08:29 | 07:51 | 06:53 | 06:41 | 05:40 06:14 (WEA_23) | 05:04
| 16:31 | 17:24 | 18:15 | 20:09 | 20:59 14 06:28 (WEA_23) | 21:40
10 | 08:28 | 07:49 | 06:50 | 06:39 | 05:38 06:15 (WEA_23) | 05:03
| 16:32 | 17:26 | 18:17 | 20:10 | 21:01 14 06:29 (WEA_23) | 21:41
11 | 08:27 | 07:47 | 06:48 | 06:37 | 05:36 06:14 (WEA_23) | 05:03
| 16:33 | 17:27 | 18:19 | 20:12 | 21:02 14 06:28 (WEA_23) | 21:41
120827 | 07:45 | 06:46 | 06:35 | 05:35 06:15 (WEA 23) | 05:03
|16:35 | 17:29 | 18:20 |20-14 |21:04 14 06:29 (WEA 23) | 21:42
13]08:26 |07:43 | 06:44 07:16 (WEA NO1) | 06:3 | 05:33 06:15 (WEA 23) | 05:02
116:36 | 17:31 | 18:22 5 07:21 (WEA NO1) | 20: 15 |21:06 13 06:28 (WEA 23) | 21:43
14]08:25 |07:41 | 06:41 07:12 (WEA NO1) | 06:30 | 05:32 06:15 (WEA 23) | 05:02
| 16:38 | 17:33 | 18:24 13 07:25 (WEA NO1) | 20:17 | 21:07 13 06:28 (WEA_23) | 21:43
15 | 08:25 | 07:39 | 06:39 07:10 (WEA NO1) | 06:28 | 05:30 06:16 (WEA_23) | 05:02
| 16:39 | 17:35 | 18:26 17 07:27 (WEA NO1) | 20:19 | 21:09 10 06:26 (WEA_23) | 21:44
16 | 08:24 | 07:37 | 06:37 07:08 (WEA NO1) | 06:26 | 05:28 06:17 (WEA_23) | 05:02
| 16:41 | 17:37 | 18:27 19 07:27 (WEA NO1) | 20:20 | 21:10 9 06:26 (WEA 23) | 21:44
17 | 08:23 | 07:35 | 06:34 07:07 (WEA NO1) | 06:24 | 05:27 06:18 (WEA 23) | 05:02
| 16:43 | 17:39 | 18:29 21 07:28 (WEA NO1) | 20:22 | 22:12 6 06:24 (WEA_23) | 21:45
18 | 08:22 | 07:33 | 06:32 07:06 (WEA NO1) | 06:21 | 05:26 | 05:02
| 16:44 | 17:41 | 18:31 23 07:29 (WEA NO1) | 20:24 | 21:13 | 21:45
19 | 08:21 | 07:31 | 06:30 07:05 (WEA NO1) | 06:19 | 05:24 | 05:02
|16:46 | 17:42  |18:32 23 07:28 (WEA NO1) [20:26 | 21:15 | 21:46
200820 |07:29 | 06:27 07:05 (WEA NO1) | 06:17 | 05:23 | 05:02
116:48 | 17:44 | 18:34 24 07:29 (WEA NO1) | 2027 | 21:16 | 21:46
21108:19 | 07:27 | 06:25 07:05 (WEA NO1) | 06:15 | 05:21 | 05:02
| 16:49 | 17:46 | 18:36 23 07:28 (WEA NO1) | 20:29 | 21:18 | 21:46
22| 08:18 | 07:25 | 06:23 07:04 (WEA NO1) | 06:13 | 05:20 | 05:02
| 16:51 | 17:48 | 18:38 23 07:27 (WEA NO1) | 20:31 | 21:19 | 21:46
23] 08:16 | 07:23 | 06:20 07:05 (WEA NO1) | 06:11 | 05:19 05:50 (WEA_22) | 05:02
| 16:53 | 17:50 | 18:39 22 07:27 (WEA NO1) | 20:32 | 21:20 7 05:57 (WEA _22) | 21:47
24| 08:15 | 07:21 | 06:18 07:05 (WEA NO1) | 06:09 | 05:18 05:49 (WEA 22) | 05:03
| 16:54 | 17:52 | 18:41 21 07:26 (WEA NO1) | 20:34 | 21:22 10 05:59 (WEA 22) | 21:47
25| 08:14 | 07:19 | 06:16 07:05 (WEA NO1) | 06:07 | 05:16 05:48 (WEA_22) | 05:03
| 16:56 | 17:53 | 18:43 19 07:24 (WEA NO1) | 20:36 | 21:23 12 06:00 (WEA_22) | 21:47
26 | 08:13 | 07:17 | 06:13 07:07 (WEA NO1) | 06:05 | 05:15 05:47 (WEA_22) | 05:03
| 16:58 | 17:55 | 18:45 15  07:22 (WEA NO1) | 20:37 | 21:25 14 06:01 (WEA_22) | 21:47
27|08:11  |07:15 | 06:11 07:09 (WEA NO1) | 06:03 | 05:14 05:47 (WEA_22) | 05:04
|17:00 | 17:57 | 18:46 11 07:20 (WEA NO1) | 20:39 | 21:26 14  06:01 (WEA_22) | 21:47
28(08:10 |07:13 | 06:09 |06:01 | 05:13 05:47 (WEA_22) | 05:04
117:02 | 17:59 | 18:48 |2o 41 |21:27 15 06:02 (WEA 22) | 21:47
29 | 08:08 | | 07:07 | 05:59 | 05:12 05:46 (WEA_22) | 05:05
| 17:03 | | 19:50 | 20:43 | 21:28 16 06:02 (WEA_22) | 21:46
30 | 08:07 | | 07:04 | 05:57 | 05:11 05:46 (WEA_22) | 05:05
| 17:05 | | 19:51 | 20:44 | 21:30 16 06:02 (WEA_22) | 21:46
31 | 08:05 | | 07:02 | | 05:10 05:47 (WEA 22) |
| 17:07 | | 19:53 | | 21:31 16  06:03 (WEA 22) |
Sonnenscheinstunden | 259 | 277 | 367 | 416 | 486 | 499
astr.max.magl.Beschattung | | | 279 | | 267 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

Zeitpunkt (SS:MM) Schattenende

(WEA mit letztem Schatten)

05:46 (WEA_22)
06:03 (WEA_22)
05:46 (WEA_22)
06:03 (WEA 22)
05:46 (WEA _22)
06:03 (WEA 22)
05:47 (WEA_22)
06:04 (WEA_22)
05:47 (WEA_22)
06:04 (WEA_22)
05:47 (WEA_22)
06:04 (WEA_22)
05:47 (WEA_22)
06:04 (WEA_22)
05:48 (WEA 22)
06:04 (WEA_22)
05:47 (WEA_22)
06:04 (WEA_22)
05:48 (WEA 22)
06:04 (WEA_22)
05:49 (WEA_22)
06:05 (WEA_22)
05:49 (WEA _22)
06:05 (WEA_22)
05:49 (WEA_22)
06:04 (WEA_22)
05:49 (WEA_22)
06:04 (WEA_22)
05:50 (WEA_22)
06:05 (WEA 22)
05:50 (WEA 22)
06:05 (WEA 22)
05:50 (WEA 22)
06:05 (WEA_22)
05:50 (WEA_22)
06:05 (WEA_22)
05:51 (WEA_22)
06:05 (WEA_22)
05:51 (WEA_22)
06:05 (WEA_22)
05:52 (WEA_22)
06:06 (WEA_22)
05:52 (WEA_22)
06:06 (WEA 22)
05:52 (WEA 22)
06:06 (WEA 22)
05:51 (WEA 22)
06:06 (WEA _22)
05:52 (WEA_22)
06:07 (WEA_22)
05:52 (WEA_22)
06:07 (WEA_22)
05:53 (WEA_22)
06:08 (WEA _22)
05:52 (WEA_22)
06:07 (WEA_22)
05:53 (WEA_22)
06:08 (WEA_22)
05:52 (WEA 22)
06:08 (WEA 22)

23.09.2021 07:28 / 25 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_16 - IO 16 Wiesengrund 1, Heyen
Annahmen fiir Schattenwurfberechnung

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

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

|3uli

1] 05:06
| 21:46
2| 05:07
| 21:46
3105:07
| 21:45
4| 05:08
| 21:45
5| 05:09
| 21:44
6] 05:10
| 21:44
71]05:11
| 21:43
8] 05:12
| 21:43
9]05:13
| 21:42
10 | 05:14
| 21:41
11 | 05:15
| 21:40
12 | 05:16
| 21:40
13 | 05:17
| 21:39
14 | 05:18
| 21:38
15| 05:19
| 21:37
16 | 05:20
| 21:36
17 | 05:22
| 21:35
18 | 05:23
| 21:34
19 | 05:24
| 21:32
20 | 05:25
| 21:31
210527
| 21:30
22| 05:28
|21:29
23] 05:30
| 21:27
24 05:31
| 21:26
25 05:32
| 21:25
26 | 05:34
| 21:23
27 05:35
| 21:22
28 | 05:37
| 21:20
29| 05:38
| 21:19
30 | 05:40
| 21:17
31| 05:41
| 21:16
Sonnenscheinstunden | 502
astr.max.magl.Beschattung |

16
16
16
17
17
16
17
17
17
17
17
17
17
16
15
15
13
13

11

10
11
12
13
369

| August
05:53 (WEA_22) | 05:43
06:09 (WEA_22) | 21. 14
05:53 (WEA_22) | 05:
06:09 (WEA_22) | 21: 12
05:53 (WEA_22) | 05:
06:09 (WEA_22) | 21: 11
05:53 (WEA_22) | 05:47
06:10 (WEA_22) | 21:09
05:53 (WEA_22) | 05:49
06:10 (WEA_22) | 21:07
05:54 (WEA_22) | 05:51
06:10 (WEA_22) | 21:05
05:53 (WEA_22) | 05:52
06:10 (WEA_22) | 21:04
05:53 (WEA_22) | 05:54
06:10 (WEA_22) | 21:.02
05:53 (WEA_22) | 05:55
06:10 (WEA_22) | 21:00
05:54 (WEA_22) | 05:57
06:11 (WEA_22) | 20:58
05:54 (WEA_22) | 05:58
06:11 (WEA_22) | 20:56
05:54 (WEA_22) | 06:00
06:11 (WEA_22) | 20:54
05:54 (WEA_22) | 06:02
06:11 (WEA_22) | 20:52
05:55 (WEA_22) | 06:03
06:11 (WEA_22) | 20:50
05:55 (WEA_22) | 06 05
06:10 (WEA_22) | 20:
05:56 (WEA_22) | 06: 07
06:11 (WEA_22) | 20:
05:57 (WEA_22) | 06: 08
06:10 (WEA_22) | 20:
05:57 (WEA_22) | 06: 10
06:10 (WEA_22) | 20:42
05:58 (WEA_22) | 06: 11
06:09 (WEA_22) | 20:
05:59 (WEA_22) | 06: 13
06:08 (WEA_22) | 20:38
06:02 (WEA_22) | 06:15
06:06 (WEA_22) | 20:36
| 06:16
| 20:34
| 06:18
| 20:32
| 06:20
| 20:29
| 06:21
| 20:27

06:30 (WEA_23) | 06:23
06:32 (WEA_23) | 20:25
06:28 (WEA_23) | 06:24
06:36 (WEA_23) | 20:23
06:27 (WEA_23) | 06:26
06:37 (WEA_23) | 20:21
06:26 (WEA_23) | 06:28
06:37 (WEA_23) | 20:18
06:26 (WEA 23) | 06:29
06:38 (WEA 23) | 20:16
06:25 (WEA_23) | 06:31
06:38 (WEA_23) | 20:14
| 454
|

14

14

14

13

12

11

89

| September

06:25 (WEA_23) | 06:33
06:39 (WEA_23) | 20:12
06:25 (WEA_23) | 06:34
06:39 (WEA_23) | 20:10
06:24 (WEA_23) | 06:36
06:38 (WEA _23) | 20:07
06:25 (WEA 23) | 06:38
06:38 (WEA_23) | 20:05
06:25 (WEA_23) | 06:39
06:37 (WEA_23) | 20:03
06:26 (WEA_23) | 06:41
06:37 (WEA_23) | 20:00
06:27 (WEA_23) | 06:42
06:35 (WEA_23) | 19:58
06:30 (WEA_23) | 06:44
06:33 (WEA_23) | 19:56

| 06:46
19:53
6:47
9:51
6:49
9:49
6:51

©
&

6:52

3

6:54

oo
[
"N

9:39
6:57

O
nw
o

9:35
7:00

2 40,
S W
=R

9:30
7:04
9:28
7:05
9:25
7:.07

1030,
IR E=g
= O w

7:10
9:18

D
]
[ N8

2:13
9:14
7:15
9:11
7:17
9:09
7:18
9:07
7:20

HOHOHOHOHOHOHROHOHOHROHOHOHOHOHOHOHOHOHOROREO

o
=]
X

]
@
-

10
14
18
20
22
23
24
24
23
23
22
20
18

14

284

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(S5:MM)

Minuten mit Schatten

el L (s
gy

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

| Oktober | Novembex Dezember

8:53

7:34
8:46

2O OO OO O OO O O
Y
~N

DN @
WA W
[=3- "]

07:58 (WEA NO1) | 07:47
08:08 (WEA NO1) | 18:28
07:56 (WEA NO1) | 07:49
08:10 (WEA NO1) | 18:26
07:54 (WEA NO1) | 07:51
08:12 (WEA NO1) | 18:24
07:52 (WEA NO1) | 07:53
08:12 (WEA NO1) | 18:22
07:51 (WEA NO1) | 07:54
08:13 (WEA NO1) | 18:20
07:50 (WEA NO1) | 07:56
08:13 (WEA NO1) | 18:18
07:49 (WEA NO1) | 07:58
08:13 (WEA NO1) | 18:16
07:49 (WEA NO1) | 08:00
08:13 (WEA NO1) | 18:13
07:49 (WEA NO1) | 08:01
08:12 (WEA NO1) | 18:11
07:49 (WEA NO1) | 07:03
08:12 (WEA NO1) | 17:09
07:49 (WEA NO1) | 07:05
08:11 (WEA NO1) | 17:07
07:49 (WEA NO1) | 07:07
08:09 (WEA NO1) | 17:05
07:50 (WEA NO1) | 07:09
08:08 (WEA NO1) | 17:03
07:52 (WEA NO1) | 07:10
08:06 (WEA NO1) | 17:01
07:54 (WEA NO1) | 07:12
08:03 (WEA NO1) | 17:00

| 07:14

| 16:58

| 331

zeit wie Bezugsjahr):

JoNaNaN
BEEsa&

:21
6:50

HOROERO RO

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

8:07
6:15
8:08

B
=
o w»

6:14
8:11

DD
e =l
wNWw

8:14
6:12
8:15
6:12

-
Ny

8:17
6:11
8:19
6:11
8:20
6:11
8:21
6:11
8:22
6:11
8:23

o
N o=
gy

6:11
8:24

oagaT
N o=
[

6:11
8:26

£
S
N

6:12
8:27
6:12
8:28
6:12
8:28

3 S0,
=R
W O W

8:30
6:15

HORORORORERORORORHROROROREROROEROROREROREROROREOREROREROROREHOREROROREORERORERORERORORERORO
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_17 - IO 17 Twetje 2, Heyen
Annahmen fiir Schattenwurfberechnung

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

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

Die Windenergieanlage/n ist/sind immer in Betrieb

[

~

w

”

~

10
1
12
13
14
15
16

17

19

21
22

23

25

27

29
30
31

Sonnenscheinstunden
astr.max.mogl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat

|Januar

08:31
16:21
08:31
16:22
08:31
16:23
08:30
16:24
08:30
16:25
08:30
16:27
08:29
16:28
08:29
16:20
08:29
16:31
08:28
16:32
08:27
16:33
08:27
16:35
08:26
16:36
08:25
16:38
08:25
16:39
08:24
16:41
08:23
16:43
08:22
16:44
08:21
16:46
08:20
16:48
08:19
16:49
08:18
16:51
08:16
16:53
08:15
| 16:54
| 08:14
16:56
08:13
16:58
08:11
17:00
08:10
17:02
08:08
17:03
08:07
17:05
08:05
17:07

259

| Februar |Mirz
08:04 07:10
17:09 18:01
08:02 07:08
17:11 18:02
08:01 07:06
17:13 18:04
07:59 07:04
17:14 18:06

07:57 07:02
17:16 18:08

07:56 06:59
17:18 18:10
07:54 06:57
17:20 18:11
07:52 06:55
17:22 18:13
07:5L 06:53
17:24 18:15
07:49 06:50
17:26 18:17
07:47 06:48
17.27 18:18

07:45 06:46
17:29 18:20
07:43 06:44
17:31 18:22
07:41 06:41
17:33 18:24
07:39 06:39
17:35 18:26
07:37 06:37
17:37 18:27
07:35 06:34
17:39 18:29
07:33 086:32
17:41 18:31
07:31 06:30
17:42 18:32
07:29 06:27
17:44 18:34
07:27 06:25
17:46 18:36
07:25 06:23
17:48 18:38
07:23 06:20
17:50 18:39
07:21 06:18
17:52 | 18:41
07:19 | 06:16
17:53 18:43
07:17 06:13
17:55 18:45
07:15 06:11
17:57 18:46
07:13 06:09
17:59 18:48

277

Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

07:07
19:50
07:04
19:51
07:02
19:53

367

13

17

21

23

23

25

25

25

25

25

23

21

272

07:02 (WEA NO1)
07:08 (WEA NO1)
06:59 (WEA NO1)
07:12 (WEA NO1)
06:57 (WEA NO1)
07:14 (WEA NO1)
06:54 (WEA NO1)
07:15 (WEA NO1)
06:53 (WEA NO1)
07:16 (WEA NO1)
06:53 (WEA NO1)
07:16 (WEA NO1)
06:51 (WEA NO1)
07:16 (WEA NO1)
06:51 (WEA NO1)
07:16 (WEA NO1)
06:51 (WEA NO1)
07:16 (WEA NO1)
06:50 (WEA NO1)
07:15 (WEA NO1)
07:50 (WEA NO1)
08:15 (WEA NO1)
07:51 (WEA NO1)
08:14 (WEA NO1)
07:51 (WEA NO1)
08:12 (WEA NO1)

1April

07:00
19:55
06:57
19:57
06:55
19:58
06:53
20:00
06:50
20:02
06:48
20:03
06:46
20:05
06:44
20:07
06:41
20:09
06:39
20:10
06:37
20:12
06:35
20:14
06:32
20:45
06:30
20:17
06:28
20:19
06:26
20:20
06:24
20:22
06:21
20:24
06:19
20:26
06:17
20:27
06:15
20:29
06:13
20:31
06:11
20:32
06:09
| 20:34
| 06:07
20:36
06:05
20:37
06:03
20:39
06:01
20:41
05:59
20:43
05:57
20:44

416

el

19

16

11

K

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

|Mai
07:52 (WEA NO1) | 05:55
08:11 (WEA NO1) | 20:46
07:53 (WEA NO1) | 05:53
08:09 (WEA NO1) | 20:48
07:56 (WEA NO1) | 05:51
08:07 (WEA NO1) | 20:49
05:49
20:51
05:47
20:53
05:45
20:54
05:43
20:56
05:42
20:58
05:40
20:59
05:38
21:01
05:36
21:02
05:35
21:04
05:33
21:06
05:32
21:07
05:30 06:02 (WEA 23)
21:09 7 06:09 (WEA_23)
05:28 06:01 (WEA_23)
21:10 10 06:11 (WEA_23)
05:27 06:00 (WEA 23)
21:12 11 06:11 (WEA 23)
05:26 05:59 (WEA 23)
21:13 13 06:12 (WEA 23)
05:24 05:59 (WEA_23)
21:15 14 06:13 (WEA_23)
05:23 05:59 (WEA 23)
21:16 15 06:14 (WEA_23)
05:21 05:58 (WEA_23)
21:18 15 06:13 (WEA_23)
05:20 05:59 (WEA_23)
21:19 14 06:13 (WEA_23)
05:19 05:59 (WEA_23)
21:20 14 06:13 (WEA 23)
05:18 05:59 (WEA_23)
21:22 14 06:13 (WEA_23)
05:16 05:59 (WEA 23)
21:23 14 06:13 (WEA_23)
05:15 06:00 (WEA_23)
21:25 13 06:13 (WEA_23)
05:14 06:00 (WEA 23)
21:26 13 06:13 (WEA_23)
05:13 06:01 (WEA 23)
21:27 11 06:12 (WEA _23)
05:12 06:02 (WEA_23)
21:28 10 06:12 (WEA_23)
0511 06:02 (WEA_23)
21:30 9 06:11 (WEA_23)
05:10 06:04 (WEA_23)
21:31 7 06:11 (WEA 23)
486
204
(s zeit wie Bezugsjahr):

Minuten mit Schatten

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

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

|Juni

05:09
21:32
05:08
21:33
05:08

05:07
21:35
05:06
21:36
05:05
21:37
05:05
21:38
05:04
21:39
05:04

05:03
21:41
05:03
21:41
05:03
21:42
05:02
21:43
05:02
21:43
05:02

05:02
21:44
05:02
21:45
05:02
21:45
05:02

05:02
21:46
05:02

05:02
21:46
05:02
21:47
05:03
| 21:47
| 05:03
21:47
05:03
21:47
05:04
21:47
05:04
21:47
05:05

05:05
2146

499

87

05:37 (WEA_22)
05:38 (WEA_22)
05:36 (WEA_22)
05:40 (WEA_22)
05:35 (WEA_22)
05:40 (WEA_22)
05:35 (WEA_22)
05:41 (WEA_22)
05:35 (WEA_22)
05:42 (WEA_22)
05:35 (WEA_22)
05:42 (WEA_22)
05:35 (WEA_22)
05:42 (WEA_22)
05:36 (WEA_22)
05:43 (WEA_22)
05:36 (WEA_22)
05:43 (WEA_22)
05:36 (WEA_22)
05:43 (WEA_22)
05:36 (WEA_22)
05:43 (WEA_22)
05:37 (WEA_22)
05:43 (WEA_22)
05:37 (WEA_22)
05:43 (WEA_22)
05:39 (WEA_22)
05:43 (WEA_22)
05:39 (WEA_22)
05:42 (WEA_22)
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

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

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_17 - IO 17 Twetje 2, Heyen
Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

1| 05:06

| 21:46

2| 05:07

| 21:46

3| 05:07

| 21:45

4 | 05:08

| 21:45

5] 05:09

| 21:44

6 | 05:10

| 21:44

7] 05:11

| 21:43

8| 05:12

| 21:43

9] 05:13

| 21:42

10 | 05:14

| 21:41

11 | 05:15

| 21:40

12 | 05:16
| 21:40 5

13 | 05:17
| 21:39 8

14 | 05:18
| 21:38 10

15 | 05:19
| 21:37 10

16 | 05:20
| 21:36 12

17 | 05:22
| 21:35 12

18 | 05:23
| 21:34 14

19 | 05:24
| 21:32 14

20 | 05:25
| 21:31 14

21| 0527
| 21:30 15

22| 0528
| 21:29 15

23| 05:30
| 21:27 14

24| 05:31
| 21:26 14

25| 05:32
| 21:25 13

26 | 05:34
| 21:23 12

27 | 05:35
| 21:22 10

28 | 05:37
| 21:20 9

29 | 05:38
| 21:19 4

30 | 05:40

|27

31| 05:41

| 21:16

Sonnenscheinstunden | 502
astr.max.mdgl.Beschattung | 205

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat Sonnenaufgang

| August

| 05:43
| 21:14
| 05:44
| 21:12
| 05:46
| 21:11
| 05:47
| 21:09
| 05:49

06:12 (WEA_23)
06:17 (WEA_23)
06:11 (WEA_23)
06:19 (WEA_23)
06:10 (WEA_23)
06:20 (WEA_23) | 20:50
06:10 (WEA_23) | 06:05
06:20 (WEA_23) | 20:48
06:10 (WEA_23) | 06:07
06:22 (WEA_23) | 20:46
06:10 (WEA_23) | 06:08
06:22 (WEA_23) | 20:44
06:09 (WEA_23) | 06:10
06:23 (WEA_23) | 20:42
06:09 (WEA_23) | 06:11
06:23 (WEA_23) | 20:40
06:09 (WEA_23) | 06:13
06:23 (WEA_23) | 20:38
06:09 (WEA_23) | 06:15
06:24 (WEA_23) | 20:36
06:09 (WEA_23) | 06:16
06:24 (WEA_23) | 20:34
06:09 (WEA_23) | 06:18
06:23 (WEA_23) | 20:32
06:10 (WEA_23) | 06:20
06:24 (WEA_23) | 20:29
06:10 (WEA_23) | 06:21
06:23 (WEA_23) | 20:27
06:10 (WEA_23) | 06:23
06:22 (WEA_23) | 20:25
06:12 (WEA_23) | 06:24
06:22 (WEA_23) | 20:23
06:12 (WEA_23) | 06:26
06:21 (WEA_23) | 20:21
06:14 (WEA_23) | 06:28
06:18 (WEA_23) | 20:18

| 06:29

(S5:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

| September

] 06:33
| 20:12
| 06:34
| 20:09
| 06:36
| 20:07
| 06:38
| 20:05
| 06:39
| 20:03
| 06:41
| 20:00
| 06:42
| 19:58
| 06:44
| 19:56
| 06:46
] 19:53
| 06:47
| 19:51
| 06:49
| 19:49
| 06:51
| 19:46
| 06:52
| 19:44
| 06:54
| 19:42
| 06:55
119:39
| 06:57
| 19:37
| 06:59
119:35
| 07:00
119:32
| 07:02
| 19:30
| 07:04
| 19:28
| 07:05
| 19:25
| 07:07
| 19:23
| 07:09
| 19:21

3.

11

15

19

21

23

24

25

25

26

24

18

14

10

21

K

| Oktober | Novembeil} Dezember

| 07:22 | 07:16
| 19:02 | 16:56
| 07:23 | 07:18
| 19:00 | 16:54
| 07:25 | 07:19
| 18:57 | 16:52
| 07:27 | 07:21
| 18:55 | 16:50
| 07:29 | 07:23
| 18:53 | 16:49
| 07:30 | 07:25
| 18:51 | 16:47
| 07:32 | 07:27
| 18:48 | 16:45
| 07:34 | 07:28
| 18:46 | 16:43
07:49 (WEA NO1) | 07:35 | 07:30
08:00 (WEA NO1) | 18:44 | 16:42
07:47 (WEA NO1) | 07:37 | 07:32
08:02 (WEA NO1) | 18:42 | 16:40
07:44 (WEA NO1) | 07:39 | 07:34
08:03 (WEA NO1) | 18:39 | 16:39
07:43 (WEA NO1) | 07:40 | 07:36
08:04 (WEA NO1) | 18:37 | 16:37
07:42 (WEA NO1) | 07:42 | 07:37
08:05 (WEA NO1) | 18:35 | 16:35
07:41 (WEA NO1) | 07:44 | 07:39
08:05 (WEA NO1) | 18:33 | 16:34
07:40 (WEA NO1) | 07:46 | 07:41
08:05 (WEA NO1) | 18:30 | 16:33
07:39 (WEA NO1) | 07:47 | 07:43
08:04 (WEA NO1) | 18:28 | 16:31
07:39 (WEA NO1) | 07:49 | 07:44
08:05 (WEA NO1) | 18:26 | 16:30
07:40 (WEA NO1) | 07:51 | 07:46
08:04 (WEA NO1) | 18:24 | 16:28
07:39 (WEA NO1) | 07:53 | 07:48
08:03 (WEA NO1) | 18:22 | 16:27
07:40 (WEA NO1) | 07:54 | 07:49
08:02 (WEA NO1) | 18:20 | 16:26
07:40 (WEA NO1) | 07:56 | 07:51
08:00 (WEA NO1) | 18:18 | 16:25
07:41 (WEA NO1) | 07:58 | 07:53
07:59 (WEA NO1) | 18:16 | 16:24
07:43 (WEA NO1) | 08:00 | 07:54
07:57 (WEA NO1) | 18:13 | 16:22
07:44 (WEA NO1) | 08:01 | 07:56
07:54 (WEA NO1) | 18:11 | 16:21
| 07:03 | 07:58
| 17:09 | 16:20
| 07:05 | 07:59
| 17:07 | 16:19
| 07:07 | 08:01
| 17:05 | 16:18
| 07:09 | 08:02
| 17:03 | 16:18
| 07:10 | 08:04
1 17:01 | 16:17
| 07:12 | 08:05
117:00 | 16:16
|07:14 |
|16:58 |
| 331 | 266
| |
(s zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

| 08:07
| 16:15
| 08:08
| 16:15
| 08:10
| 16:14
| 08:11
| 16:13
| 08:12
| 16:13
| 08:14
| 16:12
| 08:15
| 16:12
| 08:16
| 16:12
| 08:17
| 16:11
| 08:19
| 16:11
| 08:20
| 16:11
| 08:21
| 16:11
| 08:22
| 16:11
| 08:23
| 16:11
| 08:24
| 16:11
| 08:24
| 16:11
| 08:25
| 16:11
| 08:26
| 16:11
| 08:27
| 16:12
| 08:27
| 16:12
| 08:28
| 16:12
| 08:28
| 16:13
| 08:29
| 16:13
| 08:29
| 16:14
| 08:30
| 16:15
| 08:30
| 16:15
| 08:30
| 16:16
| 08:31
| 16:17
| 08:31
| 16:18
| 08:31
| 16:19
| 08:31
| 16220
| 243
|

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

Pragekt:

Heyen

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_18 - IO 18 Esperder StraBe 1, Heyen
Annahmen fiir Schattenwurfberechnung

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

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

Die Windenergieanlage/n ist/sind immer in Betrieb

[

~

w

”

~

10
1
12
13
14
15
16

17

19

21
22

23

25

27

29
30
31

Sonnenscheinstunden
astr.max.mogl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat

|Januar

08:31
16:21
08:31
16:22
08:31
16:23
08:30
16:24
08:30
16:25
08:30
16:27
08:29
16:28
08:29
16:20
08:29
16:31
08:28
16:32
08:27
16:33
08:27
16:35
08:26
16:36
08:25
16:38
08:25
16:39
08:24
16:41
08:23
16:43
08:22
16:44
08:21
16:46
08:20
16:48
08:19
16:49
08:18
16:51
08:16
16:53
08:15
| 16:54
| 08:14
16:56
08:13
16:58
08:11
17:00
08:10
17:02
08:08
17:03
08:07
17:05
08:05
17:07

259

| Februar |Mirz
08:04 07:10
17:09 18:01
08:02 07:08
17:11 18:02
08:01 07:06
17:13 18:04
07:59 07:04
17:14 18:06

07:57 07:02
17:16 18:08

07:56 06:59
17:18 18:10
07:54 06:57
17:20 18:11
07:52 06:55
17:22 18:13
07:5L 06:53
17:24 18:15
07:49 06:50
17:26 18:17
07:47 06:48
17.27 18:18

07:45 06:46
17:29 18:20
07:43 06:44
17:31 18:22
07:41 06:41
17:33 18:24
07:39 06:39
17:35 18:26
07:37 06:37
17:37 18:27
07:35 06:34
17:39 18:29
07:33 086:32
17:41 18:31
07:31 06:30
17:42 18:32
07:29 06:27
17:44 18:34
07:27 06:25
17:46 18:36
07:25 06:23
17:48 18:38
07:23 06:20
17:50 18:39
07:21 06:18
17:52 | 18:41
07:19 | 06:16
17:53 18:43
07:17 06:13
17:55 18:45
07:15 06:11
17:57 18:46
07:13 06:09
17:59 18:48

277

Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

07:07
19:50
07:04
19:51
07:02
19:53

367

11

17

20

23

24

25

27

27

27

27

25

25

23

301

07:04 (WEA NO1)
07:15 (WEA NO1)
07:01 (WEA NO1)
07:18 (WEA NO1)
07:00 (WEA NO1)
07:20 (WEA NO1)
06:57 (WEA NO1)
07:20 (WEA NO1)
06:57 (WEA NO1)
07:21 (WEA NO1)
06:56 (WEA NO1)
07:21 (WEA NO1)
06:54 (WEA NO1)
07:21 (WEA NO1)
06:54 (WEA NO1)
07:21 (WEA NO1)
06:54 (WEA NO1)
07:21 (WEA NO1)
06:53 (WEA NO1)
07:20 (WEA NO1)
07:54 (WEA NO1)
08:19 (WEA NO1)
07:54 (WEA NO1)
08:19 (WEA NO1)
07:54 (WEA NO1)
08:17 (WEA NO1)

1April

07:00
19:55
06:57
19:57
06:55
19:58
06:53
20:00
06:50
20:02
06:48
20:03
06:46
20:05
06:44
20:07
06:41
20:09
06:39
20:10
06:37
20:12
06:35
20:14
06:32
20:45
06:30
20:17
06:28
20:19
06:26
20:20
06:24
20:22
06:21
20:24
06:19
20:26
06:17
20:27
06:15
20:29
06:13
20:31
06:11
20:32
06:09
| 20:34
| 06:07
20:36
06:05
20:37
06:03
20:39
06:01
20:41
05:59
20:43
05:57
20:44

416

el

21

18

14

60

K

07:55 (WEA NO1)
08:16 (WEA NO1)
07:56 (WEA NO1)
08:14 (WEA NO1)
07:58 (WEA NO1)
08:12 (WEA NO1)
08:01 (WEA NO1)
08:08 (WEA NO1)

[Mai

05:55
20:46
05:53
20:48
05:51
20:49
05:49
20:51
05:47
20:53
05:45
20:54
05:43
20:56
05:42
20:58
05:40
20:59
05:38
21:01
05:36
21:02
05:35
21:04
05:33
21:06
05:32
21:07
05:30
21:09
05:28
21:10
05:27
21:12
05:26
21:13
05:24
21:15
05:23
21:16
05:21
21:18
05:20
21:19
0519
21:20
05:18
21:22
05:16
21:23
05:15
21:25
05:14
21:26
05:13
21:27
05:12
21:28
0511
21:30
05:10
21:31
486

Minuten mit Schatten

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

10

12

13

13

15

15

16

16

16

15

14

178

06:00 (WEA _23)
06:07 (WEA_23)
05:59 (WEA 23)
06:09 (WEA _23)
05:57 (WEA_23)
06:09 (WEA_23)
05:57 (WEA_23)
06:10 (WEA_23)
05:57 (WEA_23)
06:10 (WEA_23)
05:56 (WEA_23)
06:11 (WEA_23)
05:56 (WEA 23)
06:11 (WEA_23)
05:56 (WEA_23)
06:12 (WEA_23)
05:56 (WEA_23)
06:12 (WEA_23)
05:56 (WEA_23)
06:12 (WEA_23)
05:56 (WEA_23)
06:12 (WEA_23)
05:56 (WEA_23)
06:11 (WEA_23)
05:58 (WEA_23)
06:12 (WEA_23)

(s zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

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

|Juni

05:09
21:32
05:08
21:33
05:08

05:07
21:35
05:06
21:36
05:05
21:37
05:05
21:38
05:04
21:39
05:04

05:03
21:41
05:03
21:41
05:03
21:42
05:02
21:43
05:02
21:43
05:02

05:02
21:44
05:02
21:45
05:02
21:45
05:02

05:02
21:46
05:02

05:02
21:46
05:02
21:47
05:03
| 21:47
| 05:03
21:47
05:03
21:47
05:04
21:47
05:04
21:47
05:05

05:05
2146

499

14

13

13

12

12

11

10

109

05:58 (WEA_23)
06:12 (WEA_23)
05:58 (WEA_23)
06:11 (WEA_23)
05:58 (WEA_23)
06:11 (WEA_23)
05:59 (WEA_23)
06:11 (WEA_23)
05:59 (WEA_23)
06:11 (WEA_23)
06:00 (WEA_23)
06:11 (WEA_23)
06:00 (WEA_23)
06:10 (WEA_23)
06:02 (WEA_23)
06:10 (WEA_23)
06:02 (WEA_23)
06:09 (WEA_23)
06:03 (WEA_23)
06:00 (WEA_23)
06:05 (WEA_23)
06:08 (WEA_23)

23.09.2021 07:28 / 29 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

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

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_18 - IO 18 Esperder StraBe 1, Heyen
Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

1| 05:06
| 21:46 3

2| 05:07
| 21:46 5

3| 05:07
| 21:45 7

4 | 05:08
| 21:45 8

5] 05:09
| 21:44 9

6 | 05:10
| 21:44 10

7] 05:11
| 21:43 11

8| 05:12
| 21:43 11

9] 05:13
| 21:42 13

10 | 05:14
| 21:41 14

11 | 05:15
| 21:40 14

12 | 05:16
| 21:40 15

13 | 05:17
| 21:39 15

14 | 05:18
| 21:38 15

15 | 05:19
| 21:37 15

16 | 05:20
| 21:36 15

17 | 05:22
| 21:35 15

18 | 05:23
| 21:34 15

19 | 05:24
| 21:32 15

20 | 05:25
| 21:31 14

21| 0527
| 21:30 14

22| 0528
| 21:29 12

23| 05:30
| 21:27 11

24| 05:31
| 21:26 9

25| 05:32
| 21:25 6

26 | 05:34

| 21:23

27 | 05:35

| 21:22

28 | 05:37

| 21:20

29 | 05:38

| 21:19

30 | 05:40

|27

31| 05:41

| 21:16

Sonnenscheinstunden | 502
astr.max.mdgl.Beschattung | 291

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat Sonnenaufgang

| August

06:09 (WEA_23) | 05:43
06:12 (WEA_23) | 21:14
06:09 (WEA_23) | 05:44
06:14 (WEA_23) | 21:12
06:07 (WEA_23) | 05:46
06:14 (WEA_23) | 21:11
06:07 (WEA_23) | 05:47
06:15 (WEA_23) | 21:09
06:07 (WEA_23) | 05:49
06:16 (WEA_23) | 21:07
06:07 (WEA_23) | 05:50
06:17 (WEA_23) | 21:05
06:06 (WEA_23) | 05:52
06:17 (WEA_23) | 21:04
06:06 (WEA_23) | 05:54
06:17 (WEA_23) | 21:02
06:05 (WEA_23) | 05:55
06:18 (WEA_23) | 21:00
06:05 (WEA_23) | 05:57
06:19 (WEA_23) | 20:58
06:05 (WEA_23) | 05:58
06:19 (WEA_23) | 20:56
06:05 (WEA_23) | 06:00
06:20 (WEA_23) | 20:54
06:05 (WEA_23) | 06:02
06:20 (WEA_23) | 20:52
06:05 (WEA_23) | 06:03
06:20 (WEA_23) | 20:50
06:05 (WEA_23) | 06:05
06:20 (WEA_23) | 20:48
06:06 (WEA_23) | 06:07
06:21 (WEA_23) | 20:46
06:06 (WEA_23) | 06:08
06:21 (WEA_23) | 20:44
06:06 (WEA_23) | 06:10
06:21 (WEA_23) | 20:42
06:06 (WEA_23) | 06:11
06:21 (WEA_23) | 20:40
06:06 (WEA_23) | 06:13
06:20 (WEA_23) | 20:38
06:07 (WEA_23) | 06:15
06:21 (WEA_23) | 20:36
06:08 (WEA_23) | 06:16
06:20 (WEA_23) | 20:34
06:08 (WEA_23) | 06:18
06:19 (WEA_23) | 20:32
06:10 (WEA_23) | 06:20
06:19 (WEA_23) | 20:29
06:11 (WEA_23) | 06:21
06:17 (WEA_23) | 20:27

(S5:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

| September

] 06:33
| 20:12
| 06:34
| 20:09
| 06:36
| 20:07
| 06:38
| 20:05
| 06:39
| 20:03
| 06:41
| 20:00
| 06:42
| 19:58
| 06:44
| 19:56
| 06:46
] 19:53
| 06:47
| 19:51
| 06:49
| 19:49
| 06:51
| 19:46
| 06:52
| 19:44
| 06:54
| 19:42
| 06:55
119:39
| 06:57
| 19:37
| 06:59
119:35
| 07:00
119:32
| 07:02
| 19:30
| 07:04
| 19:28
| 07:05
| 19:25
| 07:07
| 19:23
| 07:09
| 19:21

3

13

17

21

23

24

26

26

26

26

26

62

K

| Oktober | Novembeil} Dezember

| 07:22 | 07:16
| 19:02 | 16:56
| 07:23 | 07:18
| 19:00 | 16:54
| 07:25 | 07:19
| 18:57 | 16:52
| 07:27 | 07:21
| 18:55 | 16:50
| 07:29 | 07:23
| 18:53 | 16:49
| 07:30 | 07:25
| 18:51 | 16:47
| 07:32 | 07:27
| 18:48 | 16:45
07:56 (WEA NO1) | 07:34 | 07:28
08:02 (WEA NO1) | 18:46 | 16:43
07:52 (WEA NO1) | 07:35 | 07:30
08:05 (WEA NO1) | 18:44 | 16:42
07:50 (WEA NO1) | 07:37 | 07:32
08:07 (WEA NO1) | 18:42 | 16:40
07:47 (WEA NO1) | 07:39 | 07:34
08:08 (WEA NO1) | 18:39 | 16:39
07:46 (WEA NO1) | 07:40 | 07:36
08:09 (WEA NO1) | 18:37 | 16:37
07:46 (WEA NO1) | 07:42 | 07:37
08:10 (WEA NO1) | 18:35 | 16:35
07:44 (WEA NO1) | 07:44 | 07:39
08:10 (WEA NO1) | 18:33 | 16:34
07:44 (WEA NO1) | 07:46 | 07:41
08:10 (WEA NO1) | 18:30 | 16:33
07:43 (WEA NO1) | 07:47 | 07:43
08:09 (WEA NO1) | 18:28 | 16:31
07:43 (WEA NO1) | 07:49 | 07:44
08:09 (WEA NO1) | 18:26 | 16:30
07:43 (WEA NO1) | 07:51 | 07:46
08:09 (WEA NO1) | 18:24 | 16:28
07:42 (WEA NO1) | 07:53 | 07:48
08:08 (WEA NO1) | 18:22 | 16:27
07:43 (WEA NO1) | 07:54 | 07:49
08:07 (WEA NO1) | 18:20 | 16:26
07:43 (WEA NO1) | 07:56 | 07:51
08:06 (WEA NO1) | 18:18 | 16:25
07:44 (WEA NO1) | 07:58 | 07:53
08:04 (WEA NO1) | 18:16 | 16:24
07:45 (WEA NO1) | 08:00 | 07:54
08:03 (WEA NO1) | 18:13 | 16:22
07:47 (WEA NO1) | 08:01 | 07:56
08:00 (WEA NO1) | 18:11 | 16:21
07:51 (WEA NO1) | 07:03 | 07:58
07:55 (WEA NO1) | 17:09 | 16:20
| 07:05 | 07:59
| 17:07 | 16:19
| 07:07 | 08:01
| 17:05 | 16:18
| 07:09 | 08:02
| 17:03 | 16:18
| 07:10 | 08:04
1 17:01 | 16:17
| 07:12 | 08:05
117:00 | 16:16
|07:14 |
|16:58 |
| 331 | 266
| |
(s zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

| 08:07
| 16:15
| 08:08
| 16:15
| 08:10
| 16:14
| 08:11
| 16:13
| 08:12
| 16:13
| 08:14
| 16:12
| 08:15
| 16:12
| 08:16
| 16:12
| 08:17
| 16:11
| 08:19
| 16:11
| 08:20
| 16:11
| 08:21
| 16:11
| 08:22
| 16:11
| 08:23
| 16:11
| 08:24
| 16:11
| 08:24
| 16:11
| 08:25
| 16:11
| 08:26
| 16:11
| 08:27
| 16:12
| 08:27
| 16:12
| 08:28
| 16:12
| 08:28
| 16:13
| 08:29
| 16:13
| 08:29
| 16:14
| 08:30
| 16:15
| 08:30
| 16:15
| 08:30
| 16:16
| 08:31
| 16:17
| 08:31
| 16:18
| 08:31
| 16:19
| 08:31
| 16220
| 243
|

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

23.09.2021 07:28 / 30 windPRO '

Seite 80/115



DNV

Pragekt:

Heyen

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_19 - IO 19 HauptstraBBe 6, Heyen

Annahmen fiir Schattenwurfberechnung

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

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

Die Windenergieanlage/n ist/sind immer in Betrieb

[

~

w

”

~

10
1
12
13
14
15
16

17

19

21
22

23

25

27

29
30
31

Sonnenscheinstunden
astr.max.mogl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat

|Januar

08:31
16:21
08:31
16:22
08:31
16:23
08:30
16:24
08:30
16:25
08:30
16:27
08:29
16:28
08:29
16:20
08:29
16:31
08:28
16:32
08:27
16:33
08:27
16:35
08:26
16:36
08:25
16:38
08:25
16:39
08:24
16:41
08:23
16:43
08:22
16:44
08:21
16:46
08:20
16:48
08:19
16:49
08:18
16:51
08:16
16:53
08:15
| 16:54
| 08:14
16:56
08:13
16:58
08:11
17:00
08:10
17:02
08:08
17:03
08:07
17:05
08:05
17:07

259

| Februar |Mirz
08:04 07:10
17:09 18:01
08:02 07:08
17:11 18:02
08:01 07:06
17:13 18:04
07:59 07:04
17:14 18:06

07:57 07:02
17:16 18:08

07:56 06:59
17:18 18:10
07:54 06:57
17:20 18:11
07:52 06:55
17:22 18:13
07:5L 06:53
17:24 18:15
07:49 06:50
17:26 18:17
07:47 06:48
17.27 18:18

07:45 06:46
17:29 18:20
07:43 06:44
17:31 18:22
07:41 06:41
17:33 18:24
07:39 06:39
17:35 18:26
07:37 06:37
17:37 18:27
07:35 06:34
17:39 18:29
07:33 086:32
17:40 18:31
07:31 06:30
17:42 18:32
07:29 06:27
17:44 18:34
07:27 06:25
17:46 18:36
07:25 06:23
17:48 18:38
07:23 06:20
17:50 18:39
07:21 06:18
17:52 | 18:41
07:19 | 06:16
17:53 18:43
07:17 06:13
17:55 18:45
07:15 06:11
17:57 18:46
07:13 06:09
17:59 18:48

277

Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

07:07
19:50
07:04
19:51
07:02
19:53

367

14

18

22

24

26

28

28

29

29

28

28

278

07:07 (WEA NO1)
07:11 (WEA NO1)
07:02 (WEA NO1)
07:16 (WEA NO1)
06:59 (WEA NO1)
07:17 (WEA NO1)
06:57 (WEA NO1)
07:19 (WEA NO1)
06:56 (WEA NO1)
07:20 (WEA NO1)
06:54 (WEA NO1)
07:20 (WEA NO1)
06:53 (WEA NO1)
07:21 (WEA NO1)
06:53 (WEA NO1)
07:21 (WEA NO1)
06:52 (WEA NO1)
07:21 (WEA NO1)
07:52 (WEA NO1)
08:21 (WEA NO1)
07:52 (WEA NO1)
08:20 (WEA NO1)
07:51 (WEA NO1)
08:19 (WEA NO1)

1April

07:00
19:55
06:57
19:57
06:55
19:58
06:53
20:00
06:50
20:02
06:48
20:03
06:46
20:05
06:44
20:07
06:41
20:08
06:39
20:10
06:37
20:12
06:35
20:14
06:32
20:45
06:30
20:17
06:28
20:19
06:26
20:20
06:24
20:22
06:21
20:24
06:19
20:26
06:17
20:27
06:15
20:29
06:13
20:31
06:11
20:32
06:09
| 20:34
| 06:07
20:36
06:05
20:37
06:03
20:39
06:01
20:41
05:59
20:43
05:57
20:44

416

el

24

22

19

15

143

K

07:51 (WEA NO1)
08:19 (WEA NO1)
07:52 (WEA NO1)
08:18 (WEA NO1)
07:53 (WEA NO1)
08:17 (WEA N01)
07:53 (WEA NO1)
08:15 (WEA NO1)
07:54 (WEA NO1)
08:13 (WEA No1)
07:56 (WEA NO1)
08:11 (WEA NO1)
07:59 (WEA NO1)
08:08 (WEA NO1)

IMai
05:55

05:53
20:48
05:51

05:49
20:51
05:47
20:53
05:45
20:54
05:43
20:56
05:42
20:58
05:40
20:59
05:38
21:01
05:36
21:02
05:35
21:04
05:33
21:06
05:32
21:07
05:30
21:09
05:28
21:10
05:27
21:12
05:26
21:13
05:24
21:15
05:23
21:16
05:21
21:18
05:20
21:19
05:19
21:20
05:17
21:22
05:16
21:23
05:15
21:25
05:14

05:13
21:27
05:12

035:11
21:30
05:10
21:31
486

Minuten mit Schatten

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

11

12

42

05:54 (WEA 23)
05:57 (WEA_23)
05:52 (WEA_23)
05:59 (WEA_23)
05:51 (WEA 23)
06:00 (WEA_23)
05:50 (WEA_23)
06:01 (WEA_23)
05:50 (WEA 23)
06:02 (WEA_23)

(s zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

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

|Juni

05:09
21:32
05:08
21:33
05:08

05:07
21:35
05:06
21:36
05:05
21:37
05:05
21:38
05:04
21:39
05:04

05:03
21:41
05:03
21:41
05:03
21:42
05:02
21:43
05:02
21:43
05:02

05:02
21:44
05:02
21:45
05:02
21:45
05:02

05:02
21:46
05:02

05:02
21:46
05:02
21:47
05:03
| 21:47
| 05:03
21:47
05:03
21:47
05:04
21:47
05:04
21:47
05:05

05:05
2146

499

14

14

15

15

16

16

16

16

16

17

16

16

17

16

16

17

16

16

16

16

16

16

16

16

16

17

17

16

16

17

480

05:49 (WEA_23)
06:03 (WEA_23)
05:49 (WEA_23)
06:03 (WEA_23)
05:48 (WEA_23)
06:03 (WEA_23)
05:49 (WEA_23)
06:04 (WEA_23)
05:48 (WEA_23)
06:04 (WEA_23)
05:49 (WEA_23)
06:05 (WEA_23)
05:49 (WEA_23)
06:05 (WEA_23)
05:49 (WEA_23)
06:05 (WEA_23)
05:49 (WEA_23)
06:05 (WEA_23)
05:49 (WEA_23)
06:06 (WEA_23)
05:50 (WEA_23)
06:06 (WEA_23)
05:50 (WEA_23)
06:06 (WEA_23)
05:49 (WEA_23)
06:06 (WEA_23)
05:50 (WEA_23)
06:06 (WEA_23)
05:50 (WEA_23)
06:06 (WEA_23)
05:50 (WEA_23)
06:07 (WEA_23)
05:51 (WEA_23)
06:07 (WEA_23)
05:51 (WEA_23)
06:07 (WEA_23)
05:51 (WEA_23)
06:07 (WEA_23)
05:51 (WEA_23)
06:07 (WEA_23)
05:52 (WEA_23)
06:08 (WEA_23)
05:52 (WEA_23)
06:08 (WEA_23)
05:52 (WEA_23)
06:08 (WEA_23)
05:52 (WEA_23)
06:08 (WEA_23)
05:53 (WEA_23)
06:09 (WEA_23)
05:52 (WEA_23)
06:00 (WEA_23)
05:53 (WEA_23)
06:10 (WEA_23)
05:53 (WEA_23)
06:09 (WEA_23)
05:54 (WEA_23)
06:10 (WEA_23)
05:53 (WEA_23)
06:10 (WEA_23)

23.09.2021 07:28 / 31 windPRO '

Seite 81/115



Pragekt:

Heyen

DNV

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_19 - IO 19 HauptstraBBe 6, Heyen

Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

1| 05:06
| 21:46 16

2| 05:07
| 21:46 17

3| 05:07
| 21:45 16

4 | 05:08
| 21:45 17

5] 05:09
| 21:44 16

6| 05:10
| 21:44 16

7| 05:11
| 21:43 15

8| 05:12
| 21:43 16

9] 05:13
| 21:42 15

10 | 05:14
| 21:41 14

11 | 05:15
| 21:40 13

12 | 05:16
| 21:40 13

13 | 05:17
| 21:39 12

14 | 05:18
| 21:38 10

15 | 05:19
| 21:37 8

16 | 05:20
| 21:36 5

17 | 05:22

| 21:35

18 | 05:23

| 21:34

19 | 05:24

| 21:32

20 | 05:25

| 21:31

21| 0527

| 21:30

22| 0528

| 21:29

23| 05:30

| 21:27

24| 05:31

| 21:26

25| 05:32

| 21:25

26 | 05:34

| 21:23

27 | 05:35

| 21:22

28 | 05:37

| 21:20

29 | 05:38

| 21:19

30 | 05:40

| 21:17

31| 05:41

| 21:16

Sonnenscheinstunden | 502
astr.max.mdgl.Beschattung | 219

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat Sonnenaufgang

| August

05:54 (WEA_23) | 05:43
06:10 (WEA_23) | 21:14
05:54 (WEA_23) | 05:44
06:11 (WEA_23) | 21:12
05:54 (WEA_23) | 05:46
06:10 (WEA_23) | 21:11
05:54 (WEA_23) | 05:47
06:11 (WEA_23) | 21:09
05:55 (WEA_23) | 05:49
06:11 (WEA_23) | 21:07
05:55 (WEA_23) | 05:50
06:11 (WEA_23) | 21:05
05:55 (WEA_23) | 05:52
06:10 (WEA_23) | 21:04
05:55 (WEA_23) | 05:54
06:11 (WEA_23) | 21:02
05:56 (WEA_23) | 05:55
06:11 (WEA_23) | 21:00
05:56 (WEA_23) | 05:57
06:10 (WEA_23) | 20:58
05:57 (WEA_23) | 05:58
06:10 (WEA_23) | 20:56
05:57 (WEA_23) | 06:00
06:10 (WEA_23) | 20:54
05:58 (WEA_23) | 06:02
06:10 (WEA_23) | 20:52
05:59 (WEA_23) | 06:03
06:09 (WEA_23) | 20:50
06:00 (WEA_23) | 06:05
06:08 (WEA_23) | 20:48
06:02 (WEA_23) | 06:07
06:07 (WEA_23) | 20:46

| 06:08

| 20:44

| 06:10

| 20:42

6:15
0:36
6:16

(S5:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

| September

] 06:33
| 20:12
| 06:34
| 20:09
| 06:36
| 20:07
| 06:38
| 20:05
| 06:39
| 20:03
| 06:41
| 20:00
| 06:42
| 19:58
| 06:44
| 19:56
| 06:46
] 19:53
| 06:47
| 19:51
| 06:49
| 19:49
| 06:51
| 19:46
| 06:52
| 19:44
| 06:54
| 19:42
| 06:55
119:39
| 06:57
| 19:37
| 06:59
119:35
| 07:00
119:32
| 07:02
| 19:30
| 07:04
| 19:28
| 07:05
| 19:25
| 07:07
| 19:23
| 07:09
| 19:21

4

15

19

22

24

26

28

28

29

29

29

29

27

27

32

K

Lizenzierter Anwendes:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

| Oktober | Novembeil} Dezember

| 07:22 | 07:16
| 19:02 | 16:56
| 07:23 | 07:18
| 19:00 | 16:54
| 07:25 | 07:19
| 18:57 | 16:52
| 07:27 | 07:21
| 18:55 | 16:50
07:55 (WEA NO1) | 07:29 | 07:23
08:04 (WEA NO1) | 18:53 | 16:49
07:52 (WEA NO1) | 07:30 | 07:25
08:07 (WEA NO1) | 18:51 | 16:47
07:49 (WEA NO1) | 07:32 | 07:27
08:08 (WEA NO1) | 18:48 | 16:45
07:48 (WEA NO1) | 07:34 | 07:28
08:10 (WEA NO1) | 18:46 | 16:43
07:46 (WEA NO1) | 07:35 | 07:30
08:10 (WEA NO1) | 18:44 | 16:42
07:45 (WEA NO1) | 07:37 | 07:32
08:11 (WEA NO1) | 18:42 | 16:40
07:43 (WEA NO1) | 07:39 | 07:34
08:11 (WEA NO1) | 18:39 | 16:39
07:43 (WEA NO1) | 07:40 | 07:36
08:11 (WEA NO1) | 18:37 | 16:37
07:43 (WEA NO1) | 07:42 | 07:37
08:12 (WEA NO1) | 18:35 | 16:35
07:42 (WEA NO1) | 07:44 | 07:39
08:11 (WEA NO1) | 18:33 | 16:34
07:42 (WEA NO1) | 07:46 | 07:41
08:11 (WEA NO1) | 18:30 | 16:33
07:41 (WEA NO1) | 07:47 | 07:43
08:10 (WEA NO1) | 18:28 | 16:31
07:42 (WEA NO1) | 07:49 | 07:44
08:09 (WEA NO1) | 18:26 | 16:30
07:42 (WEA NO1) | 07:51 | 07:46
08:09 (WEA NO1) | 18:24 | 16:28
07:42 (WEA NO1) | 07:53 | 07:48
08:07 (WEA NO1) | 18:22 | 16:27
07:43 (WEA NO1) | 07:54 | 07:49
08:06 (WEA NO1) | 18:20 | 16:26
07:44 (WEA NO1) | 07:56 | 07:51
08:03 (WEA NO1) | 18:18 | 16:25
07:46 (WEA NO1) | 07:58 | 07:53
08:01 (WEA NO1) | 18:16 | 16:24
07:49 (WEA NO1) | 08:00 | 07:54
07:58 (WEA NO1) | 18:13 | 16:22
| 08:01 | 07:56
| 18:11 | 16:21
| 07:03 | 07:58
| 17:09 | 16:20
| 07:05 | 07:59
| 17:07 | 16:19
| 07:07 | 08:01
| 17:05 | 16:18
| 07:09 | 08:02
| 17:03 | 16:18
| 07:10 | 08:04
1 17:01 | 16:17
| 07:12 | 08:05
117:00 | 16:16
|07:14 |
|16:58 |
| 331 | 266
| |
(s zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

| 08:07
| 16:15
| 08:08
| 16:15
| 08:10
| 16:14
| 08:11
| 16:13
| 08:12
| 16:13
| 08:14
| 16:12
| 08:15
| 16:12
| 08:16
| 16:12
| 08:17
| 16:11
| 08:19
| 16:11
| 08:20
| 16:11
| 08:21
| 16:11
| 08:22
| 16:11
| 08:23
| 16:11
| 08:24
| 16:11
| 08:24
| 16:11
| 08:25
| 16:11
| 08:26
| 16:11
| 08:27
| 16:12
| 08:27
| 16:12
| 08:28
| 16:12
| 08:28
| 16:13
| 08:29
| 16:13
| 08:29
| 16:14
| 08:30
| 16:15
| 08:30
| 16:15
| 08:30
| 16:16
| 08:31
| 16:17
| 08:31
| 16:18
| 08:31
| 16:19
| 08:31
| 16220
| 243
|

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

23.09.2021 07:28 / 32 windPRO '

Seite 82/115



DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_20 - IO 20 HauptstraBe 2, Heyen

Annahmen fiir Schattenwurfberechnung

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

|Januar | Februar
10831 | 08:04
| 16:21 | 17:09
2| 08:31 | 08:02
| 1622  [17:11
3| 08:31 | 08:01
| 1623 [ 17:13
400830 | 07:59
| 1624 | 17:14
5|08:30 | 07:57
| 16:25 | 17:16
6 | 08:30 | 07:56
| 16:27 | 17:18
71 08:29 | 07:54
| 16:28 | 17:20
8 | 08:29 | 07:52
| 16:29 | 17:22
9 | 08:29 | 07:51
| 16:31 | 17:24
10 | 08:28 | 07:49
| 16:32 | 17:26
11 | 08:27 | 07:47
| 16:33 | 17:27
12 | 08:27 | 07:45
| 16:35 | 17:29
13 | 08:26 | 07:43
| 16:36 |17:31
14 | 08:25 | 07:41
| 16:38 |17:33
15 | 08:24 | 07:39
| 16:39 | 17:35
16 | 08:24 | 07:37
| 16:41 |17:37
17 | 08:23 | 07:35
| 16:43 | 17:39
18 | 08:22 | 07:33
| 16:44 | 17:40
19 | 08:21 | 07:31
| 16:46 | 17:42
20 | 08:20 | 07:29
| 16:48 | 17:44
21| 08:19 | 07:27
| 16:49 | 17:46
22| 08:18 | 07:25
| 16:51 | 17:48
23| 08:16 | 07:23
| 16:53 | 17:50
24 | 08:15 | 07:21
| 16:54 | 17:52
25 | 08:14 | 07:19
| 16:56 | 17:53
26 | 08:13 | 07:17
| 16:58 | 17:55
27 | 08:11 | 07:15
| 17:00 | 17:57
28 | 08:10 | 07:13
| 17:02 | 17:59
29 | 08:08 |
| 17:03 |
30 | 08:07 |
| 17:05 |
31 | 08:05 |
| 17:07 |
Sonnenscheinstunden | 259 | 277
I

astr.max.mdgl.Beschattung |

| Mérz

| 07:10
| 18:01
| 07:08
| 18:02
| 07:06
| 18:04
| 07:04
| 18:06
| 07:02

6:34

6:27
8:34

8:38
6:20

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
18:32
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
07:04
1
0
1

12

18

22

26

28

30

32

32

34

234

| April

| 07:00
| 19:55
| 06:57
| 19:57
| 06:55
| 19:58
| 06:53
| 20:00
| 06:50
| 20:02
| 06:48
| 20:03
| 06:46
| 20:05
| 06:44
| 20:07
| 06:41
| 20:08
| 06:39
| 20:10
| 06:37
| 20:12
| 06:35
| 20:14
| 06:32
| 20:15
| 06:30
| 20:17
| 06:28
| 20:19
| 06:26
| 20:20
| 06:24
| 20:22
| 06:21
| 20:24
| 06:19
| 20:26
| 06:17
| 20:27
| 06:15
| 20:29
| 06:13
| 20:31
07:03 (WEA NO1) | 06:11
07:15 (WEA NO1) | 20:32
07:00 (WEA NO1) | 06:09
07:18 (WEA NO1) | 20:34
06:57 (WEA NO1) | 06:07
07:19 (WEA NO1) | 20:36
06:55 (WEA NO1) | 06:05
07:21 (WEA NO1) | 20:37
06:54 (WEA NO1) | 06:02
07:22 (WEA NO1) | 20:39
06:52 (WEA NO1) | 06:00
07:22 (WEA NO1) | 2041
07:51 (WEA NO1) | 05:59
08:23 (WEA NO1) | 20:43
07:51 (WEA NO1) | 05:57
08:23 (WEA NO1) | 20:44
07:49 (WEA NO1) |
08:23 (WEA NO1) |
| 416
|

34

34

34

33

33

32

31

29

27

24

21

17

11

360

07:49 (WEA NO1) | 05:55
08:23 (WEA NO1) | 20:46
07:49 (WEA NO1) | 05:53
08:23 (WEA NO1) | 20:48
07:49 (WEA NO1) | 05:51
08:23 (WEA NO1) | 20:49
07:48 (WEA NO1) | 05:49
08:21 (WEA NO1) | 20:51
07:48 (WEA NO1) | 05:47
08:21 (WEA NO1) | 20:53
07:48 (WEA NO1) | 05:45
08:20 (WEA NO1) | 20:54
07:49 (WEA NO1) | 05:43
08:20 (WEA NO1) | 20:56
07:49 (WEA NO1) | 05:42
08:18 (WEA NO1) | 20:58
07:50 (WEA NO1) | 05:40
08:17 (WEA NO1) | 20:59
07:51 (WEA NO1) | 05:38
08:15 (WEA NO1) | 21:01
07:52 (WEA NO1) | 05:36
08:13 (WEA NO1) | 21:02
07:53 (WEA NO1) | 05:35
08:10 (WEA NO1) | 21:04
07:56 (WEA NO1) | 05:33
08:07 (WEA NO1) | 21:06

| 05:32

| 21:07

| 05:30

| 21:09

| 05:28

| 21:10

| 05:27

| 21:12

| 05:25

5:23

1:22
5:16

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

zeit wie Bezugsjahr):

| Juni

| 05:09
| 21:32
| 05:08
| 21:33
| 05:08
| 21:34
| 05:07
| 21:35
| 05:06
| 21:36
| 05:05
| 21:37
| 05:05
| 21:38
| 05:04
| 21:39
| 05:04
| 21:40
| 05:03
| 21:41
| 05:03
| 21:41
| 05:03
| 21:42
| 05:02
| 21:43
| 05:02
| 21:43
| 05:02
| 21:44
| 05:02
| 21:44
| 05:02
| 21:45
| 05:02
| 21:45

1:46
5:02

5:04

5:04

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

23.09.2021 07:28 / 33 windPRO '

Seite 83/115



Pragekt:

Heyen

DNV

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_20 - IO 20 HauptstraBe 2, Heyen

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

Sonnenscheinstunden | 502 454

astr.max.mdgl.Beschattung |

| Juli | August
1]05:06 | 0543
| 2146 | 21:14
210507 | 05144
| 2146  |21:12
310507 | 0546
|21:45 | 21:11
4]05:08 | 05:47
| 21:45 | 21:09
5]05:09 | 05:49
| 21:44 | 21:07
6 | 05:10 | 05:50
| 21:44 | 21:05
7] 05:11 | 05:52
| 21:43 | 21:04
8| 05:12 | 05:54
| 21:43 | 21:02
9] 05:13 | 05:55
| 21:42 | 21:00
10 | 05:14 | 05:57
| 21:41 | 20:58
11 | 05:15 | 05:58
| 21:40 | 20:56
12 | 05:16 | 06:00
| 21:40 | 20:54
13 | 05:17 | 06:02
| 21:39 | 20:52
14 | 05:18 | 06:03
| 21:38 | 20:50
15 | 05:19 | 06:05
| 21:37 | 20:48
16 | 05:20 | 06:07
| 21:36 | 20:46
17 | 05:22 | 06:08
| 21:35 | 20:44
18 | 05:23 | 06:10
| 21:34 | 20:42
19 | 05:24 | 06:11
| 21:32 | 20:40
20 | 05:25 | 06:13
| 21:31 | 20:38
21| 0527 | 06:15
| 21:30 | 20:36
22| 0528 | 06:16
| 21:29 | 20:34
23| 05:30 | 06:18
| 21:27 | 20:32
24| 05:31 | 06:20
| 21:26 | 20:29
25| 05:32 | 06:21
| 21:25 | 20:27
26 | 05:34 | 06:23
| 21:23 | 20:25
27 | 05:35 | 06:24
| 21:22 | 20:23
28 | 05:37 | 06:26
| 21:20 | 20:21
29 | 05:38 | 06:28
| 21:19 | 20:18
30 | 05:40 | 06:29
|27 | 20:16 11
31| 05:41 | 06:31
| 21:16 | 20:14 17
|
I

28

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

| September

| 06:33
| 20:12
| 06:34
| 20:09
| 06:36
| 20:07
| 06:38
| 20:05
| 06:39
| 20:03
| 06:41
| 20:00
| 06:42
| 19:58
| 06:44
| 19:56
| 06:46
| 19:53
| 06:47
| 19:51
| 06:49
| 19:49
| 06:51
| 19:46
| 06:52
| 19:44
| 06:54
| 19:42
| 06:55
| 19:39
06:57
9:37
6:59
9:35
7:00
9:32
7:02

N
oW
» o

928
705

N0
[=E R
~ wu

923
7:09
9:21
7:10
9:18
7:12
9:16
7:13
9:14
7:15
9:11
7:17
9:09
7:18
9:07
7:20
9:04

07:57 (WEA NO1)
08:08 (WEA NO1)
07:53 (WEA NO1)
08:10 (WEA NO1)

HFOHOHOFROFROROROHORORORORORORO M

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[
|
[
| 381
[

el

21

24

27

29

31

32

33

34

34

34

34

34

33

32

30

29

26

23

19

13

572

K

Lizenzierter Anwendes:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

| Oktober |N beit D
07:51 (WEA NO1) | 07:22 | 07:16 | 08:07
08:12 (WEA NO1) | 19:02 | 16:56 | 16:15
07:49 (WEA NO1) | 07:23 | 07:18 | 08:08
08:13 (WEA NO1) | 19:00 | 16:54 | 16:15
07:48 (WEA NO1) | 07:25 | 07:19 | 08:10
08:15 (WEA NO1) | 18:57 | 16:52 | 16:14
07:46 (WEA NO1) | 07:27 | 07:21 | 08:11
08:15 (WEA NO1) | 18:55 | 16:50 | 16:13
07:45 (WEA NO1) | 07:28 | 07:23 | 08:12
08:16 (WEA NO1) | 18:53 | 16:49 | 16:13
07:45 (WEA NoO1) | 07:30 | 07:25 | 08:14
08:17 (WEA NoO1) | 18:51 | 16:47 | 16:12
07:43 (WEA NO1) | 07:32 | 07:27 | 08:15
08:16 (WEA NO1) | 18:48 | 16:45 | 16:12
07:43 (WEA NO1) | 07:34 | 07:28 | 08:16
08:17 (WEA NO1) | 18:46 | 16:43 | 16:12
07:42 (WEA NO1) | 07:35 | 07:30 | 08:17
08:16 (WEA NO1) | 18:44 | 16:42 | 16:11
07:42 (WEA NO1) | 07:37 | 07:32 | 08:19
08:16 (WEA NO1) | 18:42 | 16:40 | 16:11
07:41 (WEA NO1) | 07:39 | 07:34 | 08:20
08:15 (WEA NO1) | 18:39 | 16:39 | 16:11
07:41 (WEA NO1) | 07:40 | 07:36 | 08:21
08:15 (WEA NO1) | 18:37 | 16:37 | 16:11
07:42 (WEA NO1) | 07:42 | 07:37 | 08:22
08:15 (WEA NO1) | 18:35 | 16:35 | 16:11
07:41 (WEA NO1) | 07:44 | 07:39 | 08:23
08:13 (WEA NO1) | 18:33 | 16:34 | 16:11
07:42 (WEA NO1) | 07:46 | 07:41 | 08:24
08:12 (WEA NoO1) | 18:30 | 16:33 | 16:11
07:42 (WEA NO1) | 07:47 | 07:43 | 08:24
08:11 (WEA NO1) | 18:28 | 16:31 | 16:11
07:43 (WEA NO1) | 07:49 | 07:44 | 08:25
08:09 (WEA NO1) | 18:26 | 16:30 | 16:11
07:45 (WEA NO1) | 07:51 | 07:46 | 08:26
08:08 (WEA NO1) | 18:24 | 16:28 | 16:11
07:46 (WEA NO1) | 07:53 | 07:48 | 08:27
08:05 (WEA NO1) | 18:22 | 16:27 | 16:12
07:49 (WEA NO1) | 07:54 | 07:49 | 08:27
08:02 (WEA NO1) | 18:20 | 16:26 | 16:12
| 07:56 | 07:51 | 08:28
| 18:18 | 16:25 | 16:12
| 07:58 | 07:53 | 08:28
| 18:16 | 16:24 | 16:13
| 08:00 | 07:54 | 08:29
| 18:13 | 16:22 | 16:13
| 08:01 | 07:56 | 08:29
| 18:11 | 16:21 | 16:14
| 07:03 | 07:58 | 08:30
| 17:09 | 16:20 | 16:15
| 07:05 | 07:59 | 08:30
| 17:07 | 16:19 | 16:15
| 07:07 | 08:01 | 08:30
| 17:05 | 16:18 | 16:16
| 07:09 | 08:02 | 08:31
| 17:03 | 16:18 | 16:17
| 07:10 | 08:04 | 08:31
| 17:01 | 16:17 | 16:18
| 07:12 | 08:05 | 08:31
|17:00 | 16:16 | 16:19
| 07:14 | | 08:31
| 16:58 | | 16:20
| 331 | 266 | 243
| \ [
(s zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

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

23.09.2021 07:28 [ 34 windPRO '

Seite 84/115



DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

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

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_21 - IO 21 Gartenweg 6, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

30

28

26

23

20

15

149

08:00 (WEA NO1) | 05:55
08:30 (WEA NO1) | 20:46
08:01 (WEA NO1) | 05:53
08:29 (WEA NO1) | 20:48
08:02 (WEA NO1) | 05:51
08:28 (WEA NO1) | 20:49
08:02 (WEA NO1) | 05:49
08:25 (WEA NO1) | 20:51
08:04 (WEA NO1) | 05:47
08:24 (WEA NO1) | 20:53
08:06 (WEA NO1) | 05:45
08:21 (WEA NO1) | 20:54
08:10 (WEA NO1) | 05:43
08:17 (WEA NO1) | 20:56

| 05:42

o
&

1:04

1:.06
5:32

[l
8

GE QG Qe e
RELRYBES3

1:15
5:23
116
5:21

=

5.20

B
bl

517

NONONONONONCONONONONONONONONONONONONONONONONONON
AL B D 3
NN RN Ne
\‘LMG'\AU’\U’\L\JG!B

KezyERe

F o o el

Zeitpunkt (SS:MM) Schattenanfang

|Januar | Februar |Marz | April
1]08:31 | 08:04 | 07:10 | 07:00
| 16:21 | 17:09 | 18:01 | 19:55
2] 08:31 | 08:02 | 07:08 | 06:57
| 16:22 | 17:11 | 18:02 | 19:57
3]08:31 | 08:01 | 07:06 | 06:55
| 16:23 | 17:13 | 18:04 | 19:58
4| 08:30 | 07:59 | 07:04 | 06:53
| 16:24 | 17:14 | 18:06 | 20:00
508:30 | 07:57 | 07:02 | 06:50
| 16:25 | 17:16 | 18:08 | 20:02
6]08:30 |07:56 | 06:59 | 06:48
11627 | 17:18 | 18:10 | 20:03
7]0829  |07:54 | 06:57 | 06:46
|16:28 | 17:20 | 18:11 | 20:05
8| 08:29 | 07:52 | 06:55 | 06:44
| 16:29 | 17:22 | 18:13 | 20:07
9] 08:29 | 07:51 | 06:53 | 06:41
| 16:31 | 17:24 | 18:15 | 20:08
10 | 08:28 | 07:49 | 06:50 | 06:39
| 16:32 | 17:26 | 18:17 | 20:10
11 | 08:27 | 07:47 | 06:48 | 06:37
| 16:33 | 17:27 | 18:18 | 20:12
120827 | 07:45 | 06:46 | 06:35
| 16:35 | 17:29 | 18:20 | 20:14
13]08:26 |07:43 | 06:43 | 06:32
116:36 | 17:31 | 18:22 | 20:15
14]08:25 |07:41 | 06:41 | 06:30
| 16:38 | 17:33 | 18:24 | 20:17
15 | 08:25 | 07:39 | 06:39 | 06:28
| 16:39 | 17:35 | 18:25 | 20:19
16 | 08:24 | 07:37 | 06:37 | 06:26
| 16:41 | 17:37 | 18:27 | 20:20
17 | 08:23 | 07:35 | 06:34 | 06:24
| 16:43 | 17:39 | 18:29 | 20:22
18 | 08:22 | 07:33 | 06:32 07:15 (WEA NO1) | 06:21
| 16:44 | 17:40 | 18:31 11 07:26 (WEA NO1) | 20:24
19 | 08:21 | 07:31 | 06:30 07:10 (WEA NO1) | 06:19
|16:46 | 17:42  |18:32 18 07:28 (WEA NO1) | 20:26
200820 |07:29 | 06:27 07:08 (WEA NO1) | 06:17
|16:48 | 17:44 | 18:3¢ 22 07:30 (WEA NO1) | 20:27
21108:19 | 07:27 | 06:25 07:07 (WEA NO1) | 06:15
| 16:49 | 17:46 | 18:36 25 07:32 (WEA NO1) | 20:29
22| 08:18 | 07:25 | 06:23 07:05 (WEA NO1) | 06:13
| 16:51 | 17:48 | 18:38 27 07:32 (WEA NO1) | 20:31
23] 08:16 | 07:23 | 06:20 07:04 (WEA NO1) | 06:11
| 16:53 | 17:50 | 18:39 29  07:33 (WEA NO1) | 20:32
24| 08:15 | 07:21 | 06:18 07:03 (WEA NO1) | 06:09
| 16:54 | 17:52 | 18:41 30 07:33 (WEA NO1) | 20:34
25| 08:14 | 07:19 | 06:16 07:01 (WEA NO1) | 06:07
| 16:56 | 17:53 | 18:43 32 07:33 (WEA NO1) | 20:36
26 | 08:13 | 07:17 | 06:13 07:01 (WEA NO1) | 06:05
| 16:58 | 17:55 | 18:45 32 07:33 (WEA NO1) | 20:37
27|08:11  |07:15 | 06:11 07:01 (WEA NO1) | 06:03
|17:00 | 17:57 | 18:46 32  07:33 (WEA NO1) | 20:39
28(08:10 |07:13 | 06:09 07:00 (WEA NO1) | 06:00
117:02 [ 17:59 | 18:48 32 07:32 (WEA NO1) | 20:41
29 | 08:08 | | 07:06 08:00 (WEA NO1) | 05:59
| 17:03 | | 19:50 32 08:32 (WEA NO1) | 20:43
30 | 08:07 | | 07:04 08:00 (WEA NO1) | 05:57
| 17:05 | | 19:51 32 08:32 (WEA NO1) | 20:44

31 | 08:05 | | 07:02 08:00 (WEA NO1) |

| 17:07 | | 19:53 31 08:31 (WEA NO1) |
Sonnenscheinstunden | 259 | 277 | 367 | 416

astr.max.magl.Beschattung | | | 385 |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeb
Tag im Monat Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten

(s

Zeitpunkt (SS:MM) Schattenende

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

zeit wie Bezugsjahr):

| Juni

| 05:09
|21:32
| 05:08
|21:33
| 05:08
| 21:34
| 05:07
| 21:35
| 05:06
| 21:36
| 05:05
| 21:37
| 05:05
|21:38
| 05:04
| 21:39
| 05:04
| 21:40
| 05:03
|21:41
| 05:03
| 21:41
| 05:03
| 21:42
| 05:02
| 21:43
| 05:02
[21:43
| 05:02
| 21:44
| 05:02
| 21:44
| 05:02
| 21:45
| 05:02
| 21:45
| 05:02
| 21:46
| 05:02
| 21:46
| 05:02
| 21:46
| 05:02
| 21:46
| 05:02
| 21:47
| 05:03
| 21:47
| 05:03
| 21:47
| 05:03
| 21:47
| 05:04
| 21:47
| 05:04
|21:47
| 05:05
| 21:46
| 05:05
| 21:46
|
|
| 499
|

10
11
12
12
13
13
13
13
13
14
14

13

13
13
12
12
1!
10

264

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

05:49 (WEA_23)
05:54 (WEA_23)
05:48 (WEA_23)
05:55 (WEA_23)
05:48 (WEA_23)
05:56 (WEA_23)
05:48 (WEA_23)
05:57 (WEA_23)
05:48 (WEA_23)
05:58 (WEA_23)
05:47 (WEA_23)
05:58 (WEA_23)
05:47 (WEA_23)
05:59 (WEA_23)
05:47 (WEA_23)
05:59 (WEA_23)
05:47 (WEA 23)
06:00 (WEA 23)
05:47 (WEA_23)
06:00 (WEA_23)
05:47 (WEA_23)
06:00 (WEA_23)
05:47 (WEA_23)
06:00 (WEA_23)
05:47 (WEA_23)
06:00 (WEA_23)
05:48 (WEA_23)
06:02 (WEA_23)
05:48 (WEA_23)
06:02 (WEA_23)
05:48 (WEA 23)
06:01 (WEA 23)
05:48 (WEA_23)
06:01 (WEA 23)
05:49 (WEA_23)
06:02 (WEA_23)
05:49 (WEA_23)
06:02 (WEA_23)
05:50 (WEA 23)
06:02 (WEA 23)
05:50 (WEA_23)
06:02 (WEA _23)
05:51 (WEA_23)
06:02 (WEA_23)
05:51 (WEA_23)
06:01 (WEA_23)

23.09.2021 07:28 / 35 windPRO '
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DNV

Prajekt: Lizenzerter Anwendes:

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

Berechnet

22.09.2021 16:46/3.5.552

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_21 - IO 21 Gartenweg 6, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | November Dezember
1| 05:06 05:52 (WEA_23) | 05:43 | 06:33 |07:22 | 07:16 | 08:07
|21:46 10  06:02 (WEA_23) | 21:14 | 20:12 119:02 | 16:56 | 16:15
2| 05:07 05:53 (WEA_23) | 05:44 | 06:34 |07:23 | 07:18 | 08:08
| 21:46 9 06:02 (WEA_23) | 21:12 | 20:09 119:00 | 16:54 | 16:15
3| 05:07 05:53 (WEA_23) | 05:46 | 06:36 |07:25 | 07:19 | 08:10
| 21:45 8  06:01 (WEA_23) | 21:11 | 20:07 |18:57 | 16:52 | 16:14
4 | 05:08 05:54 (WEA_23) | 05:47 | 06:38 |07:27 | 07:21 | 08:11
| 21:45 6  06:00 (WEA_23) | 21:09 | 20:05 |18:55 | 16:50 | 16:13
5] 05:09 05:56 (WEA_23) | 05:49 | 06:39 08:06 (WEA NO1) | 07:28 | 07:23 | 08:12
| 21:44 3 05:59 (WEA_23) | 21:07 | 20:03 7 08:13 (WEANO1) | 18:53 | 16:49 | 16:13
6| 05:10 1 05:50 | 06:41 08:02 (WEA NO1) | 07:30 | 07:25 | 08:14
| 21:44 |21:05 | 20:00 15  08:17 (WEANO1) | 18:51 | 16:47 | 16:12
7] 05:11 |05:52 | 06:42 07:59 (WEA NO1) | 07:32 | 07:27 | 08:15
| 21:43 |21:04 | 19:58 20 08:19 (WEANO1) | 18:48 | 1645 | 16:12
8 | 05:12 | 05:54 | 06:44 07:57 (WEA NO1) | 07:3¢ | 07:28 | 08:16
| 21:43 121:02 | 19:56 23  08:20 (WEANO1) | 18:46 | 16:43 | 16:12
9| 05:13 ] 05:55 | 06:46 07:55 (WEA NO1) | 07:35 | 07:30 | 08:17
| 21:42 121:00 | 19:53 26 08:21 (WEANO1) | 18:44 | 16:42 | 16:11
10 | 05:14 1 05:57 | 06:47 07:54 (WEA NO1) | 07:37 | 07:32 | 08:19
| 21:41 120:58 | 19:51 28 08:22 (WEANO1) | 18:42 | 16:40 | 16:11
11 | 05:15 | 05:58 | 06:49 07:52 (WEA NO1) | 07:39 | 07:34 | 08:20
| 21:40 120:56 | 19149 30  08:22 (WEANO1) | 18:39 | 16:39 | 16:11
12 | 05:16 106:00 | 06:51 07:52 (WEA NO1) | 07:40 | 07:36 | 08:21
| 21:40 120:54 | 1996 31 08:223 (WEANO1) | 18:37 | 16:37 | 16:11
13 | 05:17 106:02 | 06:52 07:51 (WEA NO1) | 07:42 | 07:37 | 08:22
| 21:39 120:52 | 19144 32 08:223 (WEANO1) | 18:35 | 16:35 | 16:11
14 | 05:18 106:03 | 06:54 07:50 (WEA NO1) | 07:44 | 07:39 | 08:23
| 21:38 120:50 | 18342 33 08:223 (WEANO1) | 18:33 | 16:3¢ | 16:11
15 | 05:19 | 06:05 | 06:55 07:50 (WEA NO1) | 07:46 | 07:41 | 08:24
| 21:37 120:48 | 19339 33 08:223 (WEANO1) | 18:30 | 16:33 | 16:11
16 | 05:20 106:07 | 06:57 07:49 (WEA NO1) | 07:47 | 07:43 | 08:24
| 21:36 120146 | 19:37 33  08:222 (WEANO1) | 18:28 | 16:31 | 16:11
17 | 05:22 106:08 | 06:59 07:49 (WEA NO1) | 07:49 | 07:44 | 08:25
| 21:35 120144 | 19335 33  08:22 (WEANO1) | 18:26 | 16:30 | 16:11
18 | 05:23 106:10 | 07:00 07:50 (WEA NO1) | 07:51 | 07:46 | 08:26
| 21:34 120142 |19:332 32 08:222 (WEANOL) | 18:24 | 16:28 | 16:11
19 | 05:24 |06:11 | 07:02 07:49 (WEA NO1) | 07:53 | 07:48 | 08:27
| 21:32 | 20:40 | 19:30 31 08:20 (WEA NO1) | 18:22 | 16:27 | 16:12
20 | 05:25 | 06:13 | 07:04 07:50 (WEA NO1) | 07:54 | 07:49 | 08:27
| 21:31 | 20:38 | 19:28 29  08:19 (WEA NO1) | 18:20 | 16:26 | 16:12
21| 05:27 | 06:15 | 07:05 07:50 (WEA NO1) | 07:56 | 07:51 | 08:28
| 21:30 | 20:36 | 18:25 28  08:18 (WEA NO1) | 18:18 | 16:25 | 16:12
22 | 05:28 | 06:16 | 07:07 07:51 (WEA NO1) | 07:58 | 07:53 | 08:28
| 21:29 120:3¢ | 18223 26 08:17 (WEANOL) | 18:16 | 16:24 | 16:13
23 | 05:30 | 06:18 | 07:09 07:52 (WEA NO1) | 08:00 | 07:54 | 08:29
| 21:27 120:32 | 1821 23 08:15(WEANOL) | 18:13 | 16:22 | 16:13
24 | 05:31 | 06:20 | 07:10 07:53 (WEA NO1) | 08:01 | 07:56 | 08:29
| 21:26 120:29 | 18:18 19 08:12 (WEANO1) | 18:11  |16:21 | 16:14
25 | 05:32 |06:21 | 07:12 07:56 (WEA NO1) | 07:03 | 07:58 | 08:30
| 21:25 120:27 | 19:16 13 08:09 (WEANO1) | 17:09 | 16:220 | 16:15
26 | 05:34 |06:23 | 07:13 |07:05 | 07:59 | 08:30
| 21:23 120:25 | 19:14 |17:07 | 16:19 | 16:15
27 | 05:35 |06:24 | 07:15 |07:07 | 08:01 | 08:30
| 21:22 120:23 | 19:11 117:05 | 16:18 | 16:16
28 | 05:37 |06:26 | 07:17 107:09 | 08:02 | 08:31
| 21:20 120:21 | 19:09 117:03 | 16:18 | 16:17
29 | 05:38 |06:28 | 07:18 |07:10 | 08:04 | 08:31
| 21:19 120:18 | 19:07 |17:01 | 16:17 | 16:18
30 | 05:40 106:29 | 07:20 |07:12 | 08:05 | 08:31
| 21:17 |20:16 | 19:04 |17:00 | 16:16 | 16:19
31 | 05:41 |06:31 | |07:14 | | 08:31
| 21:16 |20:14 | | 16:58 | | 16:20
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 243

astr.max.mdgl.Beschattung | 36 | | 545 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk 23.09.2021 07:28 / 36 Wlnd PRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_22 - IO 22 Esperder StraBe 13, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

10
11
12
13
14
14
15
14
15
15
15
15
16
16
16
16
15
15
15
14
14
14
14

344

|Januar | Februar |Marz | April | Mai | Juni
1]08:31 | 08:04 | 07:10 | 07:00 | 05:55 | 05:09
| 16:21 | 17:09 | 18:01 | 19:55 | 20:46 |21:32
2] 08:31 | 08:02 | 07:08 | 06:57 | 05:53 | 05:08
| 16:22 | 17:11 | 18:02 | 19:57 | 20:48 | 21:33
3]08:31 | 08:01 | 07:06 | 06:55 | 05:51 | 05:08
| 16:23 | 17:13 | 18:04 | 19:58 | 20:49 | 21:34
4| 08:30 | 07:59 | 07:04 | 06:53 | 05:49 | 05:07
| 16:24 | 17:14 | 18:06 | 20:00 | 20:51 | 21:35
508:30 | 07:57 | 07:02 | 06:50 | 05:47 | 05:06
| 16:25 | 17:16 | 18:08 | 20:02 | 20:53 |21 36
6]08:30 |07:56 | 06:59 |06:48 | 05:45 | 05:0
11627 | 17:18 | 18:10 |20:03 | 20:54 | 21: 37
7]0829  |07:54 | 06:57 | 06:46 | 05:43 | 05: 05
|16:28 | 17:20 | 18:11 | 20:05 | 20:56 |21
8| 08:29 | 07:52 | 06:55 | 06:44 | 05:42 | DS 04
| 16:29 | 17:22 | 18:13 | 20:07 | 20:58 | 21:39
9] 08:29 | 07:51 | 06:53 | 06:41 | 05:40 | 05:04
| 16:31 | 17:24 | 18:15 | 20:09 | 20:59 | 21:40
10 | 08:28 | 07:49 | 06:50 | 06:39 | 05:38 06:15 (WEA_23) | 05:03
| 16:32 | 17:26 | 18:17 | 20:10 | 21:01 5 06:20 (WEA_23) | 21:41
11 | 08:27 | 07:47 | 06:48 | 06:37 | 05:36 06:12 (WEA_23) | 05:03
| 16:33 | 17:27 | 18:18 | 20:12 | 21:02 10 06:22 (WEA_23) | 21:41
120827 | 07:45 | 06:46 07:21 (WEA NO1) | 06:35 | 05:35 06:12 (WEA 23) | 05:03
|16:35 | 17:29 | 18:20 13 07:34 (WEA NO1) | 20:14  |21:04 11  06:23 (WEA 23) | 21:42
13]08:26 |07:43 | 06:44 07:18 (WEA NO1) | 06:32 | 05:33 06:10 (WEA 23) | 05:02
116:36 | 17:31  |18:22 17 07:35(WEA NO1) | 20:15  |21:06 14 06:24 (WEA 23) | 21:43
14]08:25 |07:41 | 06:41 07:16 (WEA NO1) | 06:30 | 05:32 06:10 (WEA 23) | 05:02
| 16:38 | 17:33 | 18:24 21 07:37 (WEA NO1) | 20:17 | 21:07 15 06:25 (WEA_23) | 21:43
15 | 08:25 | 07:39 | 06:39 07:15 (WEA NO1) | 06:28 | 05:30 06:09 (WEA_23) | 05:02
| 16:39 | 17:35 | 18:26 23 07:38 (WEA NO1) | 20:19 | 21:09 15 06:24 (WEA_23) | 21:44
16 | 08:24 | 07:37 | 06:37 07:14 (WEA NO1) | 06:26 | 05:28 06:09 (WEA_23) | 05:02
| 16:41 | 17:37 | 18:27 24 07:38 (WEA NO1) | 20:20 | 21:10 16 06:25 (WEA 23) | 21:44
17 | 08:23 | 07:35 | 06:34 07:13 (WEA NO1) | 06:24 | 05:27 06:09 (WEA 23) | 05:02
| 16:43 | 17:39 | 18:29 25 07:38 (WEA NO1) | 20:22 | 22:12 15 06:24 (WEA_23) | 21:45
18 | 08:22 | 07:33 | 06:32 07:13 (WEA NO1) | 06:21 | 05:26 06:09 (WEA_23) | 05:02
| 16:44 | 17:40 | 18:31 26 07:39 (WEA NO1) | 20:24 | 21:13 16 06:25 (WEA_23) | 21:45
19 | 08:21 | 07:31 | 06:30 07:12 (WEA NO1) | 06:19 | 05:24 06:09 (WEA_23) | 05:02
|16:46 | 17:42  |18:32 26 07:38 (WEA NO1) [20:26  |21:15 16 06:25 (WEA 23) | 21:46
200820 |07:29 | 06:27 07:12 (WEA NO1) | 06:17 | 05:23 06:10 (WEA 23) | 05:02
|16:48 | 17:44 | 18:34 26 07:38 (WEA NO1) | 20:27  |2L:16 15 06:25 (WEA 23) | 21:46
21108:19 | 07:27 | 06:25 07:12 (WEA NO1) | 06:15 | 05:21 06:10 (WEA _23) | 05:02
| 16:49 | 17:46 | 18:36 26 07:38 (WEA NO1) | 20:29 | 21:18 14 06:24 (WEA_23) | 21:46
22| 08:18 | 07:25 | 06:23 07:11 (WEA NO1) | 06:13 | 05:20 06:10 (WEA_23) | 05:02
| 16:51 | 17:48 | 18:38 25 07:36 (WEA NO1) | 20:31 | 21:19 14 06:24 (WEA_23) | 21:46
23] 08:16 | 07:23 | 06:20 07:12 (WEA NO1) | 06:11 | 05:19 06:11 (WEA_23) | 05:02
| 16:53 | 17:50 | 18:39 24 07:36 (WEA NO1) | 20:32 | 21:20 12 06:23 (WEA_23) | 21:47
24| 08:15 | 07:21 | 06:18 07:13 (WEA NO1) | 06:09 | 05:17 06:12 (WEA 23) | 05:03
| 16:54 | 17:52 | 18:41 22 07:35(WEA NO1) | 20:34 | 21:22 11 06:23 (WEA 23) | 21:47
25| 08:14 | 07:19 | 06:16 07:13 (WEA NO1) | 06:07 | 05:16 06:13 (WEA_23) | 05:03
| 16:56 | 17:53 | 18:43 20  07:33 (WEA NO1) | 20:36 | 21:23 9 06:22 (WEA_23) | 21:47
26 | 08:13 | 07:17 | 06:13 07:15 (WEA NO1) | 06:05 | 05:15 06:15 (WEA_23) | 05:03
| 16:58 | 17:55 | 18:45 16 07:31 (WEA NO1) | 20:37 | 21:25 5 06:20 (WEA 23) | 21:47
27|08:11  |07:15 | 06:11 07:17 (WEA NO1) | 06:03 | 05:14 | 05:04
|17:00 | 17:57 | 18:46 11 07:28 (WEA NO1) | 20:39 | 21:26 | 21:47
28108:10  |07:13 | 06:09 |06:01 | 05:13 | 05:04
117:02 | 17:59 | 18:48 |2o 41 |21:27 | 21:47
29 | 08:08 | | 07:07 | 05:59 | 05:12 | 05:05
| 17:03 | | 19:50 | 20:43 | 21:28 | 21:96
30 | 08:07 | | 07:04 | 05:57 | 05:11 | 05:05
| 17:05 | | 19:51 | 20:44 | 21:30 | 21:46
31 | 08:05 | | 07:02 | | 05:10 |
| 17:07 | | 19:53 | | 21:31 |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 499
astr.max.magl.Beschattung | | | 345 | | 213 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk
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05:45 (WEA_22)
05:47 (WEA_22)
05:44 (WEA_22)
05:50 (WEA_22)
05:42 (WEA_22)
05:50 (WEA_22)
05:42 (WEA _22)
05:52 (WEA_22)
05:41 (WEA_22)
05:52 (WEA_22)
05:41 (WEA _22)
05:53 (WEA_22)
05:41 (WEA_22)
05:54 (WEA_22)
05:41 (WEA_22)
05:55 (WEA_22)
05:40 (WEA_22)
05:54 (WEA_22)
05:40 (WEA_22)
05:55 (WEA_22)
05:41 (WEA_22)
05:55 (WEA 22)
05:41 (WEA 22)
05:56 (WEA 22)
05:41 (WEA 22)
05:56 (WEA_22)
05:41 (WEA _22)
05:56 (WEA_22)
05:41 (WEA_22)
05:56 (WEA_22)
05:41 (WEA_22)
05:57 (WEA_22)
05:42 (WEA_22)
05:58 (WEA_22)
05:42 (WEA_22)
05:58 (WEA 22)
05:42 (WEA 22)
05:58 (WEA 22)
05:42 (WEA 22)
05:57 (WEA _22)
05:43 (WEA_22)
05:58 (WEA_22)
05:43 (WEA_22)
05:58 (WEA_22)
05:44 (WEA_22)
05:58 (WEA_22)
05:44 (WEA_22)
05:58 (WEA_22)
05:44 (WEA_22)
05:58 (WEA_22)
05:44 (WEA 22)
05:58 (WEA 22)

23.09.2021 07:28 [ 37 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_22 - IO 22 Esperder StraBe 13, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

[

~

w

”

~

10
1
12
13
14
15
16

17

19

21
22

23

25

27

29
30
31

Sonnenscheinstunden
astr.max.mogl.Beschattung

[ Juli

05:06
21:46
05:07
21:46
05:07
21:45
05:08
21:45
05:09
21:44
05:10
21:44
05:11
21:43
05:12
21:43
05:13
21:42
05:14
21:41
05:15
21:40
05:16
21:40
05:17
21:39
05:18
21:38
05:19
21:37
05:20
21:36
05:22
21:35
05:23
21:34
05:24
21:32
05:25
21:31
05:27
21:30
05:28
21:29
05:30
21:27
05:31
| 21:26
|05:32
21:25
05:34
21:23
05:35
21:22
05:37
21:20
05:38
21:19
05:40
21:47
05:41
21:16

502

13

12

11

10

10

11

13

14

14

16

15

16

16

15

15

14

13

257

05:45 (WEA_22)
05:58 (WEA_22)
05:46 (WEA_22)
05:58 (WEA_22)
05:46 (WEA_22)
05:57 (WEA_22)
05:47 (WEA_22)
05:57 (WEA_22)
05:48 (WEA_22)
05:57 (WEA_22)
05:49 (WEA_22)
05:56 (WEA_22)
05:50 (WEA_22)
05:54 (WEA_22)

06:26 (WEA 23)
06:28 (WEA 23)
06:23 (WEA 23)
06:30 (WEA 23)
06:22 (WEA 23)
06:32 (WEA_23)
06:21 (WEA 23)
06:32 (WEA_23)
06:21 (WEA 23)
06:34 (WEA_23)
06:20 (WEA_23)
06:34 (WEA_23)
06:20 (WEA 23)
06:34 (WEA_23)
06:20 (WEA 23)
06:36 (WEA_23)
06:20 (WEA 23)
06:35 (WEA_23)
06:19 (WEA 23)
06:35 (WEA 23)
06:20 (WEA 23)
06:36 (WEA_23)
06:20 (WEA 23)
06:35 (WEA 23)
06:20 (WEA 23)
06:35 (WEA_23)
06:21 (WEA_23)
06:35 (WEA_23)
06:21 (WEA 23)
06:34 (WEA_23)

| August

05:43
21:14
05:44
21:12
05:46
21:11
05:47
21:09
05:49
21:07
05:50
21:05
05:52
21:04
05:54
21:02
05:55
21:00
05:57
20:58
05:58
20:56
06:00
20:54
06:02
20:52
06:03
20:50
06:05
20:48
06:07
20:46
06:08
20:44
06:10
20:42
06:11
20:40
06:13
20:38
06:15
20:36
06:16
20:34
06:18
20:32
06:20
20:29
06:21
20:27
06:23
20:25
06:24
20:23
06:26
20:21
06:28
20:18
06:29
20:16
06:31
20:14
454

10 06:33 (WEA_23)
7 06:31 (WEA_23)

17

| September
06:23 (WEA_23) | 06:33
20:12
06:24 (WEA_23) | 06:34
20:09
06:36
20:07
06:38
20:05
06:39
20:03
06:41
20:00
06:42
19:58
06:44
19:56
06:46
19:53
06:47
19:51
06:49
19:49
06:51
19:46
06:52
19:44
06:54
19:42
06:55
19:39
06:57 08:06 (WEA NO1)
19:37 10  08:16 (WEA NO1)
06:59 08:03 (WEA NO1)
19:35 16  08:19 (WEA NO1)
07:00 08:02 (WEA NO1)
19:32 19 08:21 (WEA NO1)
07:02 07:59 (WEA NO1)
19:30 22 08:21 (WEA NO1)
07:04 07:59 (WEA NO1)
19:28 23 08:22 (WEA NO1)
07:05 07:57 (WEA NO1)
19:25 25  08:22 (WEA NO1)
07:07 07:56 (WEA NO1)
19:23 26 08:22 (WEA NO1)
07:09 07:56 (WEA NO1)
19:21 27  08:23 (WEA NO1)
07:10 07:55 (WEA NO1)
|19:18 27  08:22 (WEA NO1)
|07:12 07:55 (WEA NO1)
19:16 27 08:22 (WEA NO1)
07:13 07:56 (WEA NO1)
19:14 25  08:21 (WEA NO1)
07:15 07:55 (WEA NO1)
19:11 25  08:20 (WEA NO1)
07:17 07:56 (WEA NO1)
19:09 23 08:19 (WEA NO1)
07:18 07:57 (WEA NO1)
19:07 21 08:18 (WEA NO1)
07:20 07:57 (WEA NOL)
19:04 19  08:16 (WEA NO1)
381
335
geben (S

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiederg

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(S5:MM)

Minuten mit Schatten

07:22
19:02
07:23
19:00
07:25
18:57
07:27
18:55
07:29
18:53
07:30
18:51
07:32
18:48
07:34
18:46
07:35
18:44
07:37
18:42
07:39
18:39
07:40
18:37
07:42
18:35
07:44
18:33
07:46
18:30
07:47
18:28
07:49
18:26
07:51
18:24
07:53
18:22
07:54
18:20
07:56
18:18
07:58
18:16
08:00
18:13
08:01
18:11
07:03
17:09
07:05
17:07
07:07
17:05
07:09
17:03
07:10
17:01
07:12
17:00
07:14
16:58
331

| Oktober

07:59 (WEA NO1)

15  08:14 (WEA NO1)
08:02 (WEA NOL)

8 08:10 (WEA NO1)

23

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

Zeitpunkt (SS:MM) Schattenende

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

| November Dezember
07:16 08:07
16:56 16:15
07:18 08:08
16:54 16:15
07:19 08:10
16:52 16:14
07:21 08:11
16:50 16:13
07:23 08:12
16:49 16:13
07:25 08:14
16:47 16:12
07:27 08:15
16:45 16:12
07:28 08:16
16:43 16:12
07:30 08:17
16:42 16:11
07:32 08:19
16:40 16:11
07:34 08:20
16:39 16:11
07:36 08:21
16:37 16:11
07:37 08:22
16:35 16:11
07:39 08:23
16:34 16:11
07:41 08:24
16:33 16:11
07:43 08:24
16:31 16:11
07:44 08:25
16:30 16:11
07:46 08:26
16:28 16:11
07:48 08:27
16:27 16:12
07:49 08:27
16:26 16:12
07:51 08:28
16:25 16:12
07:53 08:28
16:24 16:13
07:54 08:29
16:22 16:13
07:56 08:29
|16:21 | 16:14
|07:58 | 08:30
16:20 16:15
07:59 08:30
16:19 16:15
08:01 08:30
16:18 16:16
08:02 08:31
16:18 16:17
08:04 08:31
16:17 16:18
08:05 08:31
16:16 16:19
08:31
16:20
266 243

23.09.2021 07:28 / 38 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: 10_23 - IO 23 HagenstraBe 6, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar |Marz | April | Mai
1]08:31 | 08:04 | 07:10 | 07:00 | 05:55
| 16:21 | 17:09 | 18:01 | 19:55 | 20:46
2] 08:31 | 08:02 | 07:08 | 06:57 | 05:53
| 16:22 | 17:11 | 18:02 | 19:57 | 20:48
3]08:31 | 08:01 | 07:06 | 06:55 | 05:51
| 16:23 | 17:13 | 18:04 | 19:58 | 20:49
4| 08:30 | 07:59 | 07:04 | 06:53 | 05:49
| 16:24 | 17:14 | 18:06 | 20:00 | 20:51
508:30 | 07:57 | 07:02 | 06:50 | 05:47
| 16:25 | 17:16 | 18:08 | 20:02 | 20:53
6]08:30 |07:56 | 06:59 |06:48 | 05:45
11627 | 17:18 | 18:10 |20:03 | 20:54
7]0829  |07:54 | 06:57 | 06:46 | 05:43
|16:28 | 17:20 | 18:11 | 20:05 | 20:56
8| 08:29 | 07:52 | 06:55 | 06:44 | 05:42
| 16:29 | 17:22 | 18:13 | 20:07 | 20:58
9] 08:29 | 07:51 | 06:53 07:32 (WEA NO1) | 06:41 | 05:40
| 16:31 | 17:24 | 18:15 9  07:41 (WEA NO1) | 20:09 | 20:59
10 | 08:28 | 07:49 | 06:50 07:28 (WEA NO1) | 06:39 | 05:38
| 16:32 | 17:26 | 18:17 15  07:43 (WEA NO1) | 20:10 | 21:01
11 | 08:27 | 07:47 | 06:48 07:26 (WEA NO1) | 06:37 | 05:36
| 16:33 | 17:27 | 18:18 19 07:45 (WEA NO1) | 20:12 | 21:02
120827 | 07:45 | 06:46 07:25 (WEA NO1) | 06:35 | 05:35
|16:35 | 17:29 | 18:20 22 07:47 (WEA NO1) | 20:14 | 21:04
13]08:26 |07:43 | 06:44 07:22 (WEA NO1) | 06:32 | 05:33
116:36 | 17:31 | 18:22 25 07:47 (WEA NO1) | 20:15 | 21:06 5
14]08:25 |07:41 | 06:41 07:22 (WEA NO1) | 06:30 | 05:32
| 16:38 | 17:33 | 18:24 26 07:48 (WEA NO1) | 20:17 | 21:07 10
15 | 08:25 | 07:39 | 06:39 07:21 (WEA NO1) | 06:28 | 05:30
| 16:39 | 17:35 | 18:26 27 07:48 (WEA NO1) | 20:19 | 21:09 12
16 | 08:24 | 07:37 | 06:37 07:20 (WEA NO1) | 06:26 | 05:28
| 16:41 | 17:37 | 18:27 28 07:48 (WEA NO1) | 20:20 | 21:10 14
17 | 08:23 | 07:35 | 06:34 07:20 (WEA NO1) | 06:24 | 05:27
| 16:43 | 17:39 | 18:29 28 07:48 (WEA NO1) | 20:22 | 22:12 15
18 | 08:22 | 07:33 | 06:32 07:20 (WEA NO1) | 06:21 | 05:26
| 16:44 | 17:40 | 18:31 28  07:48 (WEA NO1) | 20:24 | 21:13 15
19 | 08:21 | 07:31 | 06:30 07:19 (WEA NO1) | 06:19 | 05:24
|16:46 | 17:42  |18:32 28 07:47 (WEANO1) [20:26  |21:15 16
200820 |07:29 | 06:27 07:19 (WEA NO1) | 06:17 | 05:23
|16:48 | 17:44 | 18:3¢ 28 07:47 (WEANO1) [ 2027  |2L16 16
21108:19 | 07:27 | 06:25 07:20 (WEA NO1) | 06:15 | 05:21
| 16:49 | 17:46 | 18:36 26 07:46 (WEA NO1) | 20:29 | 21:18 17
22| 08:18 | 07:25 | 06:23 07:19 (WEA NO1) | 06:13 | 05:20
| 16:51 | 17:48 | 18:38 25 07:44 (WEA NO1) | 20:31 | 21:19 17
23] 08:16 | 07:23 | 06:20 07:20 (WEA NO1) | 06:11 | 05:19
| 16:53 | 17:50 | 18:39 23 07:43 (WEA NO1) | 20:32 | 21:20 17
24| 08:15 | 07:21 | 06:18 07:22 (WEA NO1) | 06:09 | 05:17
| 16:54 | 17:52 | 18:41 20 07:42 (WEA NO1) | 20:34 | 21:22 16
25| 08:14 | 07:19 | 06:16 07:23 (WEA NO1) | 06:07 | 05:16
| 16:56 | 17:53 | 18:43 16  07:39 (WEA NO1) | 20:36 | 21:23 16
26 | 08:13 | 07:17 | 06:13 07:25 (WEA NO1) | 06:05 | 05:15
| 16:58 | 17:55 | 18:45 11 07:36 (WEA NO1) | 20:37 | 21:25 16
27|08:11  |07:15 | 06:11 | 06:03 | 05:14
|17:00 | 17:57 | 18:46 |20:39  |21:26 15
28(08:10 |07:13 | 06:09 | 06:00 | 05:13
117:02 | 17:59 | 18:48 [20:41 | 21:27 14
29 | 08:08 | | 07:07 | 05:59 | 05:12
| 17:03 | | 19:50 | 20:43 | 21:28 12
30 | 08:07 | | 07:04 | 05:57 | 05:11
| 17:05 | | 19:51 | 20:44 | 21:30 12
31 | 08:05 | | 07:02 | | 05:10
| 17:07 | | 19:53 | | 21:31 10
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486
astr.max.magl.Beschattung | | | 404 | | 265
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

06:13 (WEA_23) | 05:02
06:18 (WEA_23) | 21:43
06:11 (WEA_23) | 05:02
06:21 (WEA_23) | 21:43
06:09 (WEA_23) | 05:02
06:21 (WEA 23) | 21:44
06:09 (WEA 23) | 05:02
06:23 (WEA 23) | 21:44
06:08 (WEA_23) | 05:02
06:23 (WEA_23) | 21:45
06:08 (WEA_23) | 05:02
06:23 (WEA_23) | 21:45
06:08 (WEA_23) | 05:02
06:24 (WEA 23) | 21:46
06:08 (WEA_23) | 05:02
06:24 (WEA_23) | 21:46
06:07 (WEA_23) | 05:02
06:24 (WEA_23) | 21:46
06:07 (WEA_23) | 05:02
06:24 (WEA 23) | 21:46
06:07 (WEA 23) | 05:02
06:24 (WEA 23) | 21:47
06:08 (WEA_23) | 05:03
06:24 (WEA_23) | 21:47
06:08 (WEA_23) | 05:03
06:24 (WEA_23) | 21:47
06:08 (WEA_23) | 05:03
06:24 (WEA_23) | 21:47
06:09 (WEA_23) | 05:04
06:24 (WEA_23) | 21:47
06:09 (WEA_23) | 05:04
06:23 (WEA_23) | 21:47
06:10 (WEA_23) | 05:05
06:22 (WEA_23) | 21:46
06:10 (WEA 23) | 05:05
06:22 (WEA 23) | 21:46
06:12 (WEA 23) |
06:22 (WEA 23) |

| 499
I

zeit wie Bezugsjahr):

13

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

06:13 (WEA_23)
06:21 (WEA_23)
06:14 (WEA_23)
06:19 (WEA_23)
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: 10_23 - IO 23 HagenstraBe 6, Heyen

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

|3uli

1] 05:06
| 21:46
2| 05:07
| 21:46
3105:07
| 21:45
4| 05:08
| 21:45
5| 05:09
| 21:44
6] 05:10
| 21:44
71]05:11
| 21:43
8] 05:12
| 21:43
9]05:13
| 21:42
10 | 05:14
| 21:41
11 | 05:15
| 21:40
12 | 05:16
| 21:40
13 | 05:17
| 21:39
14 | 05:18
| 21:38
15| 05:19
| 21:37
16 | 05:20
| 21:36
17 | 05:22
| 21:35
18 | 05:23
| 21:34
19 | 05:24
| 21:32
20 | 05:25
| 21:31
210527
| 21:30
22| 05:28
|21:29
23] 05:30
| 21:27
24 05:31
| 21:26
25 05:32
| 21:25
26 | 05:34
| 21:23
27 05:35
| 21:22
28 | 05:37
| 21:20
29| 05:38
| 21:19
30 | 05:40
| 21:17
31| 05:41
| 21:16
Sonnenscheinstunden | 502
astr.max.magl.Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

11

13
14
15
15
17
17
17
17
17
17
16
16
15
13

11

279

| August

21:00
06:23 (WEA_23) | 05:57
06:25 (WEA_23) | 20:58
06:21 (WEA_23) | 05:58
06:28 (WEA_23) | 20:56
06:20 (WEA_23) | 06:00
06:29 (WEA_23) | 20:54
06:19 (WEA_23) | 06:02
06:30 (WEA_23) | 20:52
06:19 (WEA_23) | 06:03
06:31 (WEA_23) | 20:50
06:18 (WEA_23) | 06:05
06:31 (WEA 23) | 20:48
06:19 (WEA 23) | 06:07
06:33 (WEA_23) | 20:46
06:18 (WEA 23) | 06:08
06:33 (WEA_23) | 20:44
06:18 (WEA_23) | 06:10
06:33 (WEA_23) | 20:42
06:17 (WEA_23) | 06:11
06:34 (WEA_23) | 20:40
06:17 (WEA_23) | 06:13
06:34 (WEA_23) | 20:38
06:18 (WEA_23) | 06:15
06:35 (WEA_23) | 20:36
06:17 (WEA_23) | 06:16
06:34 (WEA 23) | 20:34
06:17 (WEA 23) | 06:18
06:34 (WEA 23) | 20:32
06:18 (WEA_23) | 06:20
06:35 (WEA_23) | 20:29
06:18 (WEA_23) | 06:21
06:34 (WEA_23) | 20:27
06:18 (WEA_23) | 06:23
06:34 (WEA_23) | 20:25
06:19 (WEA_23) | 06:24
06:34 (WEA_23) | 20:23
06:20 (WEA_23) | 06:26
06:33 (WEA_23) | 20:21
06:20 (WEA_23) | 06:28
06:31 (WEA_23) | 20:18
06:22 (WEA 23) | 06:29
06:30 (WEA 23) | 20:16
| 06:31
| 20:14
| 454

|

(S5:MM)

Minuten mit Schatten

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

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

Berechnet

22.09.2021 16:46/3.5.552

| Novembeg Dezember

| September | Oktober

| 06:33 |07:22 08:03 (WEA NO1) | 07:16
|20:12 |19:02 23  08:26 (WEA NO1) | 16:56
| 06:34 |07:23 08:04 (WEA NO1) | 07:18
| 20:09 | 19:00 21  08:25 (WEA NO1) | 16:54
| 06:36 | 07:25 08:05 (WEA NO1) | 07:19
| 20:07 | 18:57 17  08:22 (WEA NO1) | 16:52
| 06:38 | 07:27 08:07 (WEA NO1) | 07:21
| 20:05 | 18:55 12 08:19 (WEA NO1) | 16:50
| 06:39 | 07:29 107:23
| 20:03 | 18:53 | 16:49
| 06:41 | 07:30 107:25
| 20:00 | 18:51 | 16:47
| 06:42 | 07:32 107:27
| 19:58 | 18:48 | 16:45
| 06:44 |07:34 107:28
| 19:56 | 18:46 | 16:43
| 06:46 | 07:35 107:30
| 19:53 | 18:44 | 16:42
| 06:47 | 07:37 107:32
| 19:51 | 18:42 | 16:40
| 06:49 | 07:39 107:34
| 19:49 | 18:39 | 16:39
| 06:51 | 07:40 |07:36
| 19:46 | 18:37 | 16:37
| 06:52 | 07:42 107:37
| 19:44 | 18:35 | 16:35
| 06:54 | 07:44 107:39
| 19:42 | 18:33 | 16:34
| 06:55 | 07:46 | 07:41
| 19:39 | 18:30 | 16:33
| 06:57 | 07:47 107:43
| 19:37 | 18:28 | 16:31
| 06:59 08:15 (WEA NO1) | 07:49 107:44
| 19:35 8  08:23 (WEANO1) | 18:26 | 16:30
| 07:00 08:11 (WEA NO1) | 07:51 | 07:46
| 19:32 16 08:27 (WEA NO1) | 18:24 | 16:28
| 07:02 08:09 (WEA NO1) | 07:53 |07:48
]19:30 19  08:28 (WEA NO1) | 18:22 | 16:27
| 07:04 08:07 (WEA NO1) | 07:54 | 07:49
119:28 22 08:29 (WEA NO1) | 18:20 | 16:26
| 07:05 08:05 (WEA NO1) | 07:56 107:51
| 19:25 25 08:30 (WEANO1) | 18:18 | 16:25
| 07:07 08:04 (WEA NO1) | 07:58 | 07:53
| 19:23 26 08:30 (WEANO1) | 18:16 | 16:24
| 07:09 08:04 (WEA NO1) | 08:00 107:54
| 19:21 27 08:31 (WEANO1) | 18:13 | 16:22
| 07:10 08:02 (WEA NO1) | 08:01 |1 07:56
| 19:18 28  08:30 (WEANO1) | 18:11 | 16:21
| 07:12 08:02 (WEA NO1) | 07:03 | 07:58
| 19:16 29 08:31 (WEANO1) | 17:09 | 16:20
|07:13 08:02 (WEA NO1) | 07:05 1 07:59
| 19:14 29 08:31 (WEANO1) | 17:07 | 16:19
1 07:15 08:01 (WEA NO1) | 07:07 ] 08:01
]19:11 29 08:30 (WEA NO1) | 17:05 | 16:18
| 07:17 08:02 (WEA NO1) | 07:09 | 08:02
119:09 27  08:29 (WEANO1) | 17:03 | 16:18
| 07:18 08:02 (WEA NO1) | 07:10 | 08:04
| 19:07 27 08:29 (WEANO1) | 17:01 | 16:17
| 07:20 08:02 (WEA NO1) | 07:12 | 08:05
| 19:04 25  08:27 (WEA NO1) | 17:00 | 16:16
| | 07:14 |

| | 16:58 |

| 381 | 331 | 266
| 337 | 73 |

iedergegeben (S zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

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

8:07
6:15
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_24 - I0 24 Neuer Weg 11, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

15
16
16
18
19
19
19
19
20
20
20
21
20
21
21
21
20
21
21
21
21
21
21
21
20
21
21
21
20
21

596

|Januar | Februar |Marz | April | Mai | Juni
1]08:31 | 08:04 | 07:10 | 07:00 | 05:55 | 05:09
| 16:21 | 17:09 | 18:01 | 19:55 | 20:46 |21:32
2] 08:31 | 08:02 | 07:08 | 06:57 | 05:53 | 05:08
| 16:22 | 17:11 | 18:02 | 19:57 | 20:48 | 21:33
3]08:31 | 08:01 | 07:06 | 06:55 | 05:51 | 05:08
| 16:23 | 17:13 | 18:04 | 19:58 | 20:49 | 21:34
4| 08:30 | 07:59 | 07:04 07:42 (WEA NO1) | 06:53 | 05:49 | 05:07
| 16:24 | 17:14 | 18:06 9  07:51 (WEA NO1) | 20:00 | 20:51 | 21:35
508:30 | 07:57 | 07:02 07:39 (WEA NO1) | 06:50 | 05:47 06:25 (WEA 23) | 05:06
| 16:25 | 17:16 | 18:08 15 07:54 (WEA NO1) | 20:02 | 20:53 8 06:33 (WEA 23) | 21: 36
6]08:30 |07:56 | 06:59 07:37 (WEA NO1) | 06:48 | 05:45 06:23 (WEA_23) | 05:0
11627 | 17:18 | 18:10 19 07:56 (WEA NO1) | 20:03  |20:54 11 06:34 (WEA_23) | 21: 37
7]0829  |07:54 | 06:57 07:35 (WEA NO1) | 06:46 | 05:43 06:23 (WEA_23) | 05:05
|16:28 | 17:20 | 18:11 21 07:56 (WEA NO1) | 20:05 | 20:56 13  06:36 (WEA_23) | 21:38
8| 08:29 | 07:52 | 06:55 07:34 (WEA NO1) | 06:44 | 05:42 06:21 (WEA 23) | 05:04
| 16:29 | 17:22 | 18:13 23 07:57 (WEA NO1) | 20:07 | 20:58 15 06:36 (WEA 23) | 21:39
9] 08:29 | 07:51 | 06:53 07:33 (WEA NO1) | 06:41 | 05:40 06:20 (WEA_23) | 05:04
| 16:31 | 17:24 | 18:15 25 07:58 (WEA NO1) | 20:09 | 20:59 16 06:36 (WEA_23) | 21:40
10 | 08:28 | 07:49 | 06:50 07:31 (WEA NO1) | 06:39 | 05:38 06:21 (WEA_23) | 05:03
| 16:32 | 17:26 | 18:17 27  07:58 (WEA NO1) | 20:10 | 21:01 16 06:37 (WEA_23) | 21:41
11 | 08:27 | 07:47 | 06:48 07:31 (WEA NO1) | 06:37 | 05:36 06:20 (WEA_23) | 05:03
| 16:33 | 17:27 | 18:18 27  07:58 (WEA NO1) | 20:12 | 21:02 17  06:37 (WEA_23) | 21:41
120827 | 07:45 | 06:46 07:31 (WEA NO1) | 06:35 | 05:35 06:20 (WEA 23) | 05:03
|16:35 | 17:29 | 18:20 27 07:58 (WEA NO1) |20:14  |21:04 17 06:37 (WEA 23) | 21:42
13]08:26 |07:43 | 06:44 07:30 (WEA NO1) | 06:32 | 05:33 06:20 (WEA 23) | 05:02
116:36 | 17:31 | 18:22 27 07:57 (WEANO1) | 20:15  |21:06 17 06:37 (WEA 23) | 21:43
14]08:25 |07:41 | 06:41 07:30 (WEA NO1) | 06:30 | 05:32 06:21 (WEA 23) | 05:02
| 16:38 | 17:33 | 18:24 27 07:57 (WEA NO1) | 20:17 | 21:07 16 06:37 (WEA_23) | 21:43
15 | 08:25 | 07:39 | 06:39 07:31 (WEA NO1) | 06:28 | 05:30 06:21 (WEA_23) | 05:02
| 16:39 | 17:35 | 18:26 26 07:57 (WEA NO1) | 20:19 | 21:09 15 06:36 (WEA_23) | 21:44
16 | 08:24 | 07:37 | 06:37 07:31 (WEA NO1) | 06:26 | 05:28 06:21 (WEA_23) | 05:02
| 16:41 | 17:37 | 18:27 24 07:55 (WEA NO1) | 20:20 | 21:10 15 06:36 (WEA 23) | 21:44
17 | 08:23 | 07:35 | 06:34 07:32 (WEA NO1) | 06:24 | 05:27 06:22 (WEA 23) | 05:02
| 16:43 | 17:39 | 18:29 22 07:54 (WEA NO1) | 20:22 | 22:12 12 06:34 (WEA_23) | 21:45
18 | 08:22 | 07:33 | 06:32 07:33 (WEA NO1) | 06:21 | 05:25 06:23 (WEA_23) | 05:02
| 16:44 | 17:40 | 18:31 20 07:53 (WEA NO1) | 20:24 | 21:13 11 06:34 (WEA_23) | 21:45
19 | 08:21 | 07:31 | 06:30 07:33 (WEA NO1) | 06:19 | 05:24 06:24 (WEA_23) | 05:02
|16:46 | 17:42  |18:32 17 07:50 (WEA NO1) [20:26 | 21:15 8  06:32 (WEA 23) | 21:46
200820 |07:29 | 06:27 07:36 (WEA NO1) | 06:17 | 05:23 06:27 (WEA 23) | 05:02
116:48 | 17:44 | 18:3¢ 12 07:48 (WEA NO1) | 2027 | 21:16 3 06:30 (WEA 23) | 21:46
21108:19 | 07:27 | 06:25 |06:15 | 05:21 | 05:02
| 16:49 | 17:46 | 18:36 | 20:29 | 21:18 | 21:46
22| 08:18 | 07:25 | 06:23 | 06:13 | 05:20 | 05:02
| 16:51 | 17:48 | 18:38 | 20:31 | 21:19 | 21:46
23] 08:16 | 07:23 | 06:20 | 06:11 | 05:19 | 05:02
| 16:53 | 17:50 | 18:39 | 20:32 | 21:20 | 21:47
24| 08:15 | 07:21 | 06:18 | 06:09 | 05:17 | 05:03
| 16:54 | 17:52 | 18:41 | 20:34 | 21:22 | 21:47
25| 08:14 | 07:19 | 06:16 | 06:07 | 05:16 | 05:03
| 16:56 | 17:53 | 18:43 | 20:36 | 21:23 | 21:47
26 | 08:13 | 07:17 | 06:13 | 06:05 | 05:15 | 05:03
| 16:58 | 17:55 | 18:45 | 20:37 | 21:25 | 21:47
27|08:11  |07:15 | 06:11 | 06:03 | 05:14 | 05:04
|17:00 | 17:57 | 18:46 |20:39 | 21:26 | 21:47
28(08:10 |07:13 | 06:09 | 06:00 | 05:13 05:53 (WEA_22) | 05:04
117:02 | 17:59 | 18:48 |20:41 | 21:27 7 06:00 (WEA 22) | 21:47
29 | 08:08 | | 07:07 | 05:59 | 05:12 05:52 (WEA_22) | 05:05
| 17:03 | | 19:50 | 20:43 | 21:28 9 06:01 (WEA_22) | 21:46
30 | 08:07 | | 07:04 | 05:57 | 05:11 05:51 (WEA_22) | 05:05
| 17:05 | | 19:51 | 20:44 | 21:30 11 06:02 (WEA_22) | 21:46
31 | 08:05 | | 07:02 | | 05:10 05:51 (WEA 22) |
| 17:07 | | 19:53 | | 21:31 13 06:04 (WEA 22) |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 499
astr.max.magl.Beschattung | | | 368 | | 250 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

Zeitpunkt (SS:MM) Schattenende

(WEA mit letztem Schatten)

05:50 (WEA_22)
06:05 (WEA_22)
05:49 (WEA_22)
06:05 (WEA 22)
05:49 (WEA 22)
06:05 (WEA 22)
05:49 (WEA _22)
06:07 (WEA_22)
05:48 (WEA_22)
06:07 (WEA_22)
05:49 (WEA_22)
06:08 (WEA_22)
05:48 (WEA_22)
06:07 (WEA_22)
05:49 (WEA 22)
06:08 (WEA _22)
05:48 (WEA_22)
06:08 (WEA_22)
05:49 (WEA 22)
06:09 (WEA_22)
05:49 (WEA_22)
06:09 (WEA_22)
05:49 (WEA_22)
06:10 (WEA _22)
05:49 (WEA_22)
06:09 (WEA_22)
05:49 (WEA_22)
06:10 (WEA_22)
05:49 (WEA_22)
06:10 (WEA 22)
05:49 (WEA 22)
06:10 (WEA 22)
05:50 (WEA 22)
06:10 (WEA_22)
05:50 (WEA_22)
06:11 (WEA_22)
05:50 (WEA_22)
06:11 (WEA _22)
05:50 (WEA_22)
06:11 (WEA_22)
05:51 (WEA_22)
06:12 (WEA_22)
05:51 (WEA_22)
06:12 (WEA 22)
05:51 (WEA 22)
06:12 (WEA 22)
05:51 (WEA 22)
06:12 (WEA 22)
05:52 (WEA_22)
06:12 (WEA_22)
05:51 (WEA_22)
06:12 (WEA_22)
05:52 (WEA_22)
06:13 (WEA_22)
05:52 (WEA_22)
06:13 (WEA_22)
05:53 (WEA_22)
06:13 (WEA_22)
05:52 (WEA 22)
06:13 (WEA 22)

23.09.2021 07:28 /41 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

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

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_24 - I0 24 Neuer Weg 11, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| September

B8
s8

FEIBILIBY
S83Y

g
8&38GE

19:32
07:02
19:30
07:04
19:28
07:05
19:25
07:07
19:23
07:09
19:21
07:10
19:18
07:12
19:16
07:13
19:14
07:15
19:11
07:17
19:09
07:18
19:07
07:20
19:04

381

K

15

19

21

23

25

27

27

166

08:22 (WEA NO1)
08:31 (WEA NO1)
08:18 (WEA NO1)
08:33 (WEA NO1)
08:16 (WEA NO1)

08:36 (WEA NO1)
08:13 (WEA NO1)
08:36 (WEA NO1)
08:12 (WEA NO1)
08:37 (WEA NO1)
08:11 (WEA NO1)
08:38 (WEA NO1)
08:10 (WEA NO1)
08:37 (WEA NO1)

[ Juli | August
1 ]05:06 05:53 (WEA_22) | 05:43 06:31 (WEA_23)
21:46 20 06:13 (WEA_22) | 21:14 17  06:48 (WEA_23)
2 | 05:07 05:54 (WEA_22) | 05:44 06:30 (WEA_23)
21:46 20 06:14 (WEA_22) | 21:12 17 06:47 (WEA_23)
3 | 05:07 05:53 (WEA_22) | 05:46 06:30 (WEA_23)
21:45 20 06:13 (WEA_22) | 21:11 16  06:46 (WEA_23)
4| 05:08 05:54 (WEA_22) | 05:47 06:31 (WEA_23)
21:45 20 06:14 (WEA_22) | 21:09 15 06:46 (WEA_23)
5 | 05:09 05:54 (WEA_22) | 05:49 06:31 (WEA_23)
21:44 20 06:14 (WEA_22) | 21:07 14  06:45 (WEA_23)
6 | 05:10 05:55 (WEA_22) | 05:50 06:32 (WEA_23)
21:44 19 06:14 (WEA_22) | 21:05 13 06:45 (WEA_23)
7| 05:11 05:55 (WEA_22) | 05:52 06:33 (WEA_23)
21:43 18  06:13 (WEA_22) | 21:04 10 06:43 (WEA_23)
8 | 05:12 05:55 (WEA_22) | 05:54 06:36 (WEA_23)
21:43 18 06:13 (WEA_22) | 21:02 5 06:41 (WEA_23)
9 | 05:13 05:56 (WEA_22) | 05:55
21:42 17 06:13 (WEA_22) | 21:00
10 | 05:14 05:56 (WEA_22) | 05:57
21:41 17 06:13 (WEA_22) | 20:58
11 | 05:15 05:57 (WEA_22) | 05:58
21:40 15 06:12 (WEA_22) | 20:56
12 | 05:16 05:58 (WEA_22) | 06:00
21:40 14 06:12 (WEA_22) | 20:54
13 | 05:17 05:59 (WEA_22) | 06:02
21:39 12 06:11 (WEA_22) | 20:52
14 | 05:18 06:00 (WEA_22) | 06:03
21:38 10 06:10 (WEA_22) | 20:50
15 | 05:19 06:01 (WEA_22) | 06:05
21:37 8 06:09 (WEA_22) | 20:48
16 | 05:20 06:04 (WEA_22) | 06:07
21:36 4 06:08 (WEA_22) | 20:46
17 | 05:22 06:08
21:35 20:44
18 | 05:23 06:10
21:34 20:42
19 | 05:24 06:11
21:32 20:40
20 | 05:25 06:13
21:3L 20:38
21 | 05:27 06:15
21:30 20:36
22 | 05:28 06:16
21:29 20:34
23 1 05:30 06:18
21:27 20:32
24 | 05:31 06:36 (WEA_23) | 06:20
| 21:26 6 06:42 (WEA 23) | 20:29
25 | 05:32 06:34 (WEA_23) | 06:21
21:25 10 06:44 (WEA_23) | 20:27
26 | 05:34 06:33 (WEA_23) | 06:23
21:23 11 06:44 (WEA 23) | 20:25
27 | 05:35 06:33 (WEA_23) | 06:24
21:22 13 06:46 (WEA_23) | 20:23
28 | 05:37 06:32 (WEA_23) | 06:26
21:20 14 06:46 (WEA 23) | 20:21
29 | 05:38 06:31 (WEA_23) | 06:28
21:19 15  06:46 (WEA_23) | 20:18
30 | 05:40 06:31 (WEA_23) | 06:29
21:17 16 06:47 (WEA_23) | 20:16
31 | 05:41 06:30 (WEA_23) | 06:31
21:16 17 06:47 (WEA_23) | 20:14
Sonnenscheinstunden | 502 454
astr.max.mogl.Beschattung 354 107
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiederg
Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

(s

| Oktober

07:22
19:02
07:23
19:00
07:25
18:57
07:27
18:55
07:29
18:53
07:30
18:51
07:32
18:48
07:34
18:46
07:35
18:44
07:37
18:42
07:39
18:39
07:40
18:37
07:42
18:35
07:44
18:33
07:46
18:30
07:47
18:28
07:49
18:26
07:51
18:24
07:53
18:22
07:54
18:20
07:56
18:18
07:58
18:16
08:00
18:13
08:01
|18:11
|07:03
17:09
07:05
17:07
07:07
17:05
07:09
17:03
07:10
17:01
07:12
17:00
07:14
16:58
331

27

27

27

25

25

23

21

17

13

205

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

Zeitpunkt (SS:MM) Schattenende

08:10 (WEA NO1)
08:37 (WEA NO1)
08:10 (WEA NO1)
08:37 (WEA NO1)
08:09 (WEA NO1)
08:36 (WEA NO1)
08:10 (WEA NO1)
08:35 (WEA NO1)
08:10 (WEA NO1)
08:35 (WEA NO1)
08:11 (WEA NO1)
08:34 (WEA NO1)
08:11 (WEA NO1)
08:32 (WEA NO1)
08:13 (WEA NO1)
08:30 (WEA NO1)
08:15 (WEA NO1)
08:28 (WEA NO1)

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

| Novembel Dezember
07:16 08:07
16:56 16:15
07:18 08:08
16:54 16:15
07:19 08:10
16:52 16:14
07:21 08:11
16:50 16:13
07:23 08:12
16:49 16:13
07:25 08:14
16:47 16:12
07:27 08:15
16:45 16:12
07:28 08:16
16:43 16:12
07:30 08:17
16:42 16:11
07:32 08:19
16:40 16:11
07:34 08:20
16:39 16:11
07:36 08:21
16:37 16:11
07:37 08:22
16:35 16:11
07:39 08:23
16:34 16:11
07:41 08:24
16:33 16:11
07:43 08:24
16:31 16:11
07:44 08:25
16:30 16:11
07:46 08:26
16:28 16:11
07:48 08:27
16:27 16:12
07:49 08:27
16:26 16:12
07:51 08:28
16:25 16:12
07:53 08:28
16:24 16:13
07:54 08:29
16:22 16:13
07:56 08:29
16:21 16:14
07:58 08:30
16:20 16:15
07:59 08:30
16:19 16:15
08:01 08:30
16:18 16:16
08:02 08:31
16:18 16:17
08:04 08:31
16:17 16:18
08:05 08:31
16:16 16:19
08:31
16:20
266 243

23.09.2021 07:28 [ 42 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_25 - IO 25 Neuer Weg 17, Heyen

Annahmen fiir

Schattenwurfberechnung

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

71

06:59 (WEA_10)
07:05 (WEA_10)
06:57 (WEA_10) |
07:06 (WEA_10) | 21412
06:56 (WEA_10) | 05:25
07:07 (WEA_10) | 21:13
06:55 (WEA_10) | 05:24
07:06 (WEA_10) | 21:15
06:55 (WEA_10) | 05:23
07:06 (WEA_10) | 21:16
06:55 (WEA_10) | 05:21
07:05 (WEA_10) | 21:18
06:56 (WEA_10) | 05:20
07:04 (WEA_10) | 21:19
06:57 (WEA_10) | 05:19
07:02 (WEA_10) | 21:20

SHERNERS

|Januar  |Februar | Mérz | April
1]08:31  |08:04 107:10 07:54 (WEANOL) | 07:00
116:21  [17:09 118:01 16  08:10 (WEANO1) | 19:55
2]08:31  |08:02 107:08 07:52 (WEANO1) | 06:57
116:22 | 17:11 | 18:02 21 08:13 (WEANO1) | 19:57
3]08:31  |08:01 1 07:06 07:50 (WEANOL) | 06:55
116:23 [ 17:13 118:04 23 08:13 (WEANOL) | 19:58
4]08:30 | 07:59 107:04 07:49 (WEANOL) | 06:53
116:24 | 17:14 118:06 26 08:15 (WEANOL) | 20:00
5108:30  |07:57 107:02 07:48 (WEA NO1) | 06:50
116:25  [17:16 118:08 28 08:16 (WEANO1) | 20:02
6| 08:30 | 07:56 | 06:59 07:47 (WEANO1) | 06:48
116:27 | 17:18 118:10 30  08:17 (WEANOL) | 20:03
710829  |07:54 1 06:57 07:45 (WEANO1) | 06:46
116:28  |17:20 118:11 31 08:16 (WEANOL) | 20:05
§108:29  |07:52 1 06:55 07:45 (WEANOL) | 06:44
116:20  [17:22 118:13 32 08:17 (WEANOL) | 20:07
9108:29  |07:51 106:53 07:45 (WEANO1) | 06:41
116:31 117:24 118:15 32 08:17 (WEANO1) | 20:08
10 ]08:28 | 07:49 106:50 07:44 (WEANOL) | 06:39
| 16:32 | 17:26 | 18:17 32 08:16 (WEANO1) | 20:10
11108:27 | 07:47 1 06:48 07:44 (WEANOL) | 06:37
116:33 [ 17:27 118:18 32 08:16 (WEANOL) | 20:12
12108:27 0745 1 06:46 07:44 (WEANO1) | 06:35
116:35  [17:29 118:20 32 08:16 (WEANOL) | 20:14
13]08:26  |07:43 1 06:43 07:44 (WEANO1) | 06:32
116:36 [ 17:31 118:32 30  08:14 (WEANOL) | 20:15
14 | 08:25 |07:41 | 06:41 07:44 (WEANO1) | 06:30
116:38 [ 17:33 118:24 29 08:13 (WEANOL) | 20:17
15108:25  |07:39 106:39 07:45 (WEANO1) | 06:28
116:39  [17:35 118:25 28 08:13 (WEANOL) | 20:19
16 |08:24  |07:37 1 06:37 07:45 (WEANO1) | 06:26
116:41  [17:37 118:27 26 08:11 (WEANOL) | 20:20
17 | 08:23 | 07:35 | 06:34 07:47 (WEANO1) | 06:24
| 16:43 | 17:39 | 18:29 22 08:09 (WEANOL) | 20:22
18 108:22 | 07:33 106:32 07:49 (WEANOL) | 06:21
116:44 [ 17:40 118:31 18 08:07 (WEANOL) | 20:24
19]08:21 0731 106:30 07:50 (WEANO1) | 06:19
116:46  [17:42 118:32 13 08:03 (WEANOL) | 20:26
20 108:20  |07:29 106:37 106:17
| 16:48 | 17:44 | 18:34 | 20:27
21 | 08:19 |07:27 | 06:25 | 06:15
116:49 [ 17:46 118:36 1 20:29
22 108:18  |07:25 106:23 106:13
116:51  [17:48 118:38 120:31
23 |08:16  |07:23 106:20 106:11
116:53 [ 17:50 118:39 120:32
24 | 08:15 |o7:21 | 06:18 | 06:09
116:54 | 17:52 |18:41 1 20:34
25108:14  |07:19 1 06:16 1 06:07
116:56 [ 17:53 1 18:43 1 20:36
26 |08:13  |07:17 106:13 106:05
116:58 [ 17:55 1 18:45 | 20:37
27 Jog:11  |07:5 106:11 106:02
| 17:00 | 17:57 | 18:46 | 20:39
28 |08:10 | 07:13 07:58 (WEA NOL) | 06:09 1 06:00
117:02 | 17:59 08:07 (WEA NOL) | 18:48 | 20:41
29108:08 | 107:06 1 05:58
117:03 | 119:50 120:43
30 108:07 | 107:04 | 05:57
117:05 | 119:51 | 20:44
3100805 | 107:02 |
117:07 | 119:53 |
Sonnenscheinstunden | 258 | 277 | 367 | 416
astr.max.mogl Beschattung | | | 501 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeb
Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (S5:MM)

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-ii

Minuten mit Schatten

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

(s

zeit wie Bezugsjahr):

20

20

GREGESZ
cwowo
NweN e

eNeNENENENS
GQREGEEZEG
cuowowo w
QNGRS G~ &

NENENON
SRNENE
SLOWwWOW
WOEOE®

Ne
£y
b

oemoNe
SEGES
Shoxo
INENEn g

21:43
06:18 (WEA_23) | 05:02
06:26 (WEA_23) | 21:43
06:15 (WEA_23) | 05:02
06:27 (WEA_23) | 21:44
06:15 (WEA_23) | 05:02
06:29 (WEA_23) | 21:44
06:13 (WEA_23) | 05:02
06:29 (WEA_23) | 21:45
06:13 (WEA_23) | 05:02
06:30 (WEA_23) | 21:45
06:13 (WEA_23) | 05:02
06:31 (WEA_23) | 21:46
06:13 (WEA_23) | 05:02
06:31 (WEA_23) | 21:46
06:12 (WEA_23) | 05:02
06:31 (WEA_23) | 21:46
06:12 (WEA_23) | 05:02
06:31 (WEA_23) | 21:46
06:12 (WEA_23) | 05:02
06:32 (WEA_23) | 21:47
06:12 (WEA_23) | 05:03
06:32 (WEA_23) | 21:47
06:12 (WEA_23) | 05:03
06:32 (WEA_23) | 21:47
06:12 (WEA_23) | 05:03
06:32 (WEA_23) | 21:47
06:13 (WEA_23) | 05:04
06:32 (WEA_23) | 21:47
06:13 (WEA_23) | 05:04
06:32 (WEA_23) | 21:47
06:13 (WEA_23) | 05:05
06:31 (WEA_23) | 21:46
06:13 (WEA_23) | 05:05
06:31 (WEA_23) | 21:46
06:15 (WEA_23) |
06:31 (WEA_23) |

| 499

|

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

100

06:15 (WEA_23)
06:31 (WEA_23)
06:15 (WEA_23)
06:30 (WEA_23)
06:16 (WEA_23)
06:30 (WEA_23)
06:17 (WEA_23)
06:30 (WEA_23)
06:17 (WEA_23)
06:29 (WEA_23)
06:19 (WEA_23)
06:20 (WEA_23)
06:19 (WEA_23)
06:28 (WEA_23)
06:21 (WEA_23)
06:27 (WEA_23)
06:21 (WEA_23)
06:26 (WEA_23)

nos202107:28 /43 WINAPRO .
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DNV

Pragekt:

Heyen

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: I0_25 - IO 25 Neuer Weg 17, Heyen

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

[

~

w

”

~

10
1
12
13
14
15
16

17

19

21
22

23

25

27

29
30
31

Sonnenscheinstunden
astr.max.mogl.Beschattung

[ Juli

05:06
21:46
05:07
21:46
05:07
21:45
05:08
21:45
05:09
21:44
05:10
21:44
05:11
21:43
05:12
21:43
05:13
21:42
05:14
21:41
05:15
21:40
05:16
21:40
05:17
21:39
05:18
21:38
05:19
21:37
05:20
21:36
05:22
21:35
05:23
21:34
05:24
21:32
05:25
21:31
05:27
21:30
05:28
21:29
05:30
21:27
05:31
| 21:26
|05:32
21:25
05:34
21:23
05:35
21:22
05:37
21:20
05:38
21:19
05:40
21:47
05:41
21:16

502

10

11

12

14

14

15

17

17

18

19

19

19

19

19

20

20

20

19

19

18

16

15

13

11

947

06:28 (WEA_23)
06:30 (WEA 23)
06:26 (WEA_23)
06:32 (WEA_23)
06:26 (WEA_23)
06:34 (WEA_23)
06:25 (WEA_23)
06:35 (WEA_23)
06:24 (WEA_23)
06:35 (WEA_23)
06:24 (WEA_23)
06:36 (WEA_23)
06:23 (WEA_23)
06:37 (WEA_23)
06:23 (WEA_23)
06:37 (WEA 23)
06:23 (WEA_23)
06:38 (WEA_23)
06:22 (WEA_23)
06:39 (WEA 23)
06:22 (WEA_23)
06:39 (WEA_23)
06:22 (WEA_23)
06:40 (WEA_23)
06:21 (WEA_23)
06:40 (WEA_23)
06:22 (WEA_23)
06:41 (WEA_23)
06:22 (WEA_23)
06:41 (WEA 23)
06:22 (WEA_23)
06:41 (WEA 23)
06:22 (WEA_23)
06:41 (WEA 23)
06:21 (WEA_23)
06:41 (WEA 23)
06:22 (WEA_23)
06:42 (WEA_23)
06:22 (WEA_23)
06:42 (WEA 23)
06:22 (WEA 23)
06:41 (WEA 23)
06:22 (WEA_23)
06:41 (WEA 23)
06:23 (WEA_23)
06:41 (WEA_23)
06:24 (WEA_23)
06:40 (WEA 23)
06:25 (WEA_23)
06:40 (WEA_23)
06:26 (WEA_23)
06:39 (WEA 23)
06:26 (WEA_23)
06:37 (WEA_23)
06:29 (WEA 23)
06:36 (WEA_23)

| August

05:43
21:14
05:44
21:12
05:46
21:11
05:47
21:09
05:49
21:07
05:50
21:05
05:52
21:04
05:54
21:02
05:55
21:00
05:57
20:58
05:58
20:56
06:00
20:54
06:02
20:52
06:03
20:50
06:05
20:48
06:07
20:46
06:08
20:44
06:10
20:42
06:11
20:40
06:13
20:38
06:15
20:36
06:16
20:34
06:18
20:32
06:20
20:29
06:21
20:27
06:23
20:25
06:24
20:23
06:26
20:21
06:28
20:18
06:29
20:16
06:31
20:14
454

10

12

11

1

07:02 (WEA_10)
07:08 (WEA_10)
07:01 (WEA_10)
07:10 (WEA_10)
07:00 (WEA_10)
07:10 (WEA_10)
06:59 (WEA_10)
07:11 (WEA_10)
06:59 (WEA_10)
07:10 (WEA_10)
06:59 (WEA_10)
07:10 (WEA_10)
06:59 (WEA_10)
07:08 (WEA_10)
07:01 (WEA_10)
07:06 (WEA_10)

| September

06:33
20:12
06:34
20:09
06:36
20:07
06:38
20:05
06:39
20:03
06:41
20:00
06:42
19:58
06:44
19:56
06:46
19:53
06:47
19:51
06:49
19:49
06:51
19:46
06:52
19:44
06:54
19:42
06:55
19:39
06:57
19:37
06:59
19:35
07:00
19:32
07:02
19:30
07:04
19:28
07:05
19:25
07:07
19:23
07:09
19:21
07:10
19:18
07:12
19:16
07:13
19:14
07:15
19:11
07:17
19:09
07:18
19:07
07:20
19:04

381

K

11

21

24

27

158

Lizenzierter Anwendes:

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

Berechnet

22.09.2021 16:46/3.5.552

08:35 (WEA NO1)
08:46 (WEA NO1)
08:32 (WEA NOL)
08:49 (WEA NO1)
08:30 (WEA NO1)
08:51 (WEA NO1)
08:28 (WEA NO1)
08:52 (WEA NO1)
08:26 (WEA NO1)
08:53 (WEA NO1)
08:26 (WEA NO1)
08:54 (WEA NO1)
08:24 (WEA NOL)
08:54 (WEA NO1)

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiederg

Tag im Monat

Sonnenaufgang
Sonnenuntergang (SS:MM)

(S5:MM)

Minuten mit Schatten

(s

07:22
19:02
07:23
19:00
07:25
18:57
07:27
18:55
07:28
18:53
07:30
18:51
07:32
18:48
07:34
18:46
07:35
18:44
07:37
18:42
07:39
18:39
07:40
18:37
07:42
18:35
07:44
18:33
07:46
18:30
07:47
18:28
07:49
18:26
07:51
18:24
07:53
18:22
07:54
18:20
07:56
18:18
07:58
18:16
08:00
18:13
08:01
18:11
07:03
17:09
07:05
17:07
07:07
17:05
07:09
17:03
07:10
17:01
07:12
17:00
07:14
16:58
331

| Oktober

3

32

32

32

it

30

27

19

13

357

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

Zeitpunkt (SS:MM) Schattenende

08:23 (WEA NO1)
08:54 (WEA NO1)
08:23 (WEA NO1)
08:55 (WEA NO1)
08:22 (WEA NO1)
08:54 (WEA NO1)
08:22 (WEA NO1)
08:54 (WEA NO1)
08:22 (WEA NO1)
08:54 (WEA NO1)
08:22 (WEA NO1)
08:53 (WEA NO1)
08:22 (WEA NO1)
08:52 (WEA NO1)
08:22 (WEA NO1)
08:51 (WEA NO1)
08:23 (WEA NO1)
08:50 (WEA NO1)
08:24 (WEA NO1)
08:49 (WEA NO1)
08:24 (WEA NO1)
08:47 (WEA NO1)
08:26 (WEA NO1)
08:45 (WEA NO1)
08:29 (WEA NO1)
08:42 (WEA NO1)
08:35 (WEA NO1)
08:36 (WEA NO1)

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

| Nevembed Dezember
07:16 08:07
16:56 16:15
07:18 08:08
16:54 16:15
07:19 08:10
16:52 16:14
07:21 08:11
16:50 16:13
07:23 08:12
16:49 16:13
07:25 08:14
16:47 16:12
07:27 08:15
16:45 16:12
07:28 08:16
16:43 16:12
07:30 08:17
16:42 16:11
07:32 08:19
16:40 16:11
07:34 08:20
16:39 16:11
07:36 08:21
16:37 16:11
07:37 08:22
16:35 16:11
07:39 08:23
16:34 16:11
07:41 08:24
16:33 16:11
07:43 08:24
16:31 16:11
07:944 08:25
16:30 16:11
07:46 08:26
16:28 16:11
07:48 08:27
16:27 16:12
07:49 08:27
16:26 16:12
07:51 08:28
16:25 16:12
07:53 08:28
16:24 16:13
07:54 08:29
16:22 16:13
07:56 08:29
| 16:21 16:14
| 07:58 08:30
16:20 16:15
07:59 08:30
16:19 16:15
08:01 08:30
16:18 16:16
08:02 08:31
16:18 16:17
08:04 08:31
16:17 16:18
08:05 08:31
16:16 16:19
08:31
16:20
266 243

23.09.2021 07:28 [ 44 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_26 - IO 26 Esperder StraBe 37, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

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

Die Windenergieanlage/n ist/sind immer in Betrieb

[

~

w

”

~

10
1
12
13
14
15
16

17

19

21
22

23

25

27

29
30
31

Sonnenscheinstunden
astr.max.mogl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat

|Januar

08:31
16:21
08:31
16:22
08:31
16:23
08:30
16:24
08:30
16:25
08:30
16:27
08:29
16:28
08:29
16:20
08:29
16:31
08:28
16:32
08:27
16:33
08:27
16:35
08:26
16:36
08:25
16:38
08:25
16:39
08:24
16:41
08:23
16:43
08:22
16:44
08:21
16:46
08:20
16:48
08:19
16:49
08:18
16:51
08:16
16:53
08:15
| 16:54
| 08:14
16:56
08:13
16:58
08:11
17:00
08:10
17:02
08:08
17:03
08:07
17:05
08:05
17:07

258

Sonnenaufgang

| Februar

08:04
17:.09
08:02
1711
08:01
17:13
07:59
17:14
07:57
17:16
07:56
17:18
07:54
17:20
07:52
17:22
07:51
17:24
07:49
17:26
07:47
17.27
07:45
17:29
07:43
17:31
07:41
17:33
07:39
17:35
07:37
17:37
07:35
17:39
07:33
17:40
07:31
17:42
07:29
17:44
07:27
17:46
07:25
17:48
07:23
17:50
07:21
17:52
07:19
17:53
07:17
17:55
07:15
17:57
07:13
17:59

277

14

18

23

24

25

27

27

27

239

(S5:MM)

Sonnenuntergang (SS:MM)

08:13 (WEA NO1)
08:21 (WEA NO1)
08:10 (WEA NO1)
08:24 (WEA NO1)
08:08 (WEA NO1)
08:26 (WEA NO1)
08:06 (WEA NO1)
08:26 (WEA NO1)
08:05 (WEA NO1)
08:28 (WEA NO1)
08:04 (WEA NO1)
08:28 (WEA NO1)
08:04 (WEA NO1)
08:29 (WEA NO1)
08:03 (WEA NO1)
08:29 (WEA NO1)
08:03 (WEA NO1)
08:30 (WEA NO1)
08:02 (WEA NO1)
08:29 (WEA NO1)
08:02 (WEA NO1)
08:29 (WEA NO1)

Minuten mit Schatten

|Marz

07:10
18:01
07:08
18:02
07:06
18:04
07:04
18:06
07:.02
18:08
06:59
18:10
06:57
18:11
06:55
18:13
06:53
18:15
06:50
18:17
06:48
18:18
06:46
18:20
06:44
18:22
06:41
18:24
06:39
18:26
06:37
18:27
06:34
18:29
06:32
18:31
06:30
18:32
06:27
18:34
06:25
18:36
06:23
18:38
06:20
18:39
06:18
18:41
06:16
18:43
06:13
18:45
06:11
18:46
06:09
18:48
07:07
19:50
07:04
19:51
07:02
19:53
367

25

25

23

21

17

13

128

d

08:03 (WEA NO1)
08:28 (WEA NO1)
08:03 (WEA NO1)
08:28 (WEA NO1)
08:03 (WEA NO1)
08:26 (WEA NO1)
08:04 (WEA NO1)
08:25 (WEA NO1)
08:06 (WEA NO1)
08:23 (WEA NO1)
08:08 (WEA NO1)
08:21 (WEA NO1)
08:12 (WEA NO1)
08:16 (WEA NO1)

[April

07:00
19:55
06:57
19:57
06:55
19:58
06:53
20:00
06:50
20:02
06:48
20:03
06:46
20:05
06:44
20:07
06:41
20:09
06:39
20:10
06:37
20:12
06:35
20:14
06:32
20:15
06:30
20:17
06:28
20:19
06:26
20:20
06:24
20:22
06:21
20:24
06:19
20:26
06:17
20:27
06:15
20:29
06:13
20:31
06:11
20:32
06:09
20:34
06:07
20:36
06:05
20:37
06:02
20:39
06:00
20:41
05:59
20:43
05:57
20:44

416

11

14

16

17

17

17

17

16

15

13

160

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

gegeben (S

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

zeit wie Bezugsjahr):

Lizenzierter Anwendes:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

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

Berechnet

22.09.2021 16:46/3.5.552

06:56 (WEA_23)
07:03 (WEA_23)
06:54 (WEA_23)
07:05 (WEA_23)
06:52 (WEA_23)
07:06 (WEA_23)
06:51 (WEA_23)
07:07 (WEA_23)
06:50 (WEA_23)
07:07 (WEA_23)
06:50 (WEA_23)
07:07 (WEA_23)
06:50 (WEA_23)
07:07 (WEA_23)
06:50 (WEA_23)
07:07 (WEA_23)
06:51 (WEA_23)
07:07 (WEA_23)
06:51 (WEA_23)
07:06 (WEA_23)
06:52 (WEA_23)
07:05 (WEA_23)

|Mai
05:55

05:53
20148
05:51

05:49
20:51
05:47
20:53
05:45
20:54
05:43
20:56
05:42
20:58
05:40
20:59
05:38
21:01
05:36
21:02
05:35
21:04
05:33
21:06
05:32
21:07
05:30
21:09
05:28
21:10
05:27
21:12
05:25
21:13
05:24
21:15
05:23
21:16
05:21
21:18
05:20
21:19
05:19
21:20
05:17
21:22
05:16
21:23
05:15
21:25
05:14
21:26
05:13
21:27
05:12
21:28
05:11
21:30
05:10
21:31
486

10

11

15

16

19

20

21

22

23

22

23

22

22

21

21

20

20

19

17

16

14

12

430

06:53 (WEA_23)
07:03 (WEA_23)
06:54 (WEA_23)
07:00 (WEA_23)

06:29 (WEA_22)
06:34 (WEA_22)
06:25 (WEA_22)
06:36 (WEA_22)
06:24 (WEA_22)
06:39 (WEA_22)
06:23 (WEA_22)
06:39 (WEA_22)
06:21 (WEA_22)
06:40 (WEA_22)
06:21 (WEA_22)
06:41 (WEA_22)
06:20 (WEA_22)
06:41 (WEA_22)
06:20 (WEA_22)
06:42 (WEA_22)
06:19 (WEA_22)
06:42 (WEA_22)
06:20 (WEA_22)
06:42 (WEA_22)
06:19 (WEA_22)
06:42 (WEA_22)
06:20 (WEA_22)
06:42 (WEA_22)
06:19 (WEA_22)
06:41 (WEA_22)
06:20 (WEA_22)
06:41 (WEA_22)
06:20 (WEA_22)
06:41 (WEA_22)
06:21 (WEA_22)
06:41 (WEA_22)
06:20 (WEA_22)
06:40 (WEA_22)
06:21 (WEA_22)
06:40 (WEA_22)
06:22 (WEA_22)
06:39 (WEA_22)
06:23 (WEA_22)
06:39 (WEA_22)
06:24 (WEA_22)
06:38 (WEA_22)
06:25 (WEA_22)
06:37 (WEA_22)
06:27 (WEA_22)
06:36 (WEA_22)
06:29 (WEA_22)
06:33 (WEA_22)

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

|3uni

05:09
21:32
035:08
24:33
05:07

05:07
21:35
05:06
21:36
05:05
21:37
05:05

05:04
21:39
05:04

05:03
21:41
05:03
21:41
05:03
21:42
05:02
21:43
05:02
21:43
05:02

05:02
21:44
05:02
21:45
05:02
21:45
05:02

05:02
21:46
05:02

05:02
21:46
05:02
21:47
05:03
21:47
05:03
21:47
05:03
21:47
05:04
21:47
05:04
21:47
05:05

03:05
21:46

499

23.09.2021 07:28 /45 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_26 - IO 26 Esperder StraBe 37, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August

1] 05:06 | 05:43
| 21:46 | 21:14 21

2| 05:07 | 05:44
| 21:46 | 21:12 20

3105:07 | 05:46
| 21:45 | 21:11 19

4| 05:08 | 05:47
| 21:45 | 21:09 18

5| 05:09 | 05:49
| 21:44 | 21:07 16

6] 05:10 | 05:50
| 21:44 |21:05 14

71]05:11 | 05:52
| 21:43 | 21:04 9

8] 05:12 | 05:54

| 21:43 | 21:02

9]05:13 | 05:55

| 21:42 | 21:00

10 | 05:14 | 05:57

| 21:41 | 20:58

11 | 05:15 | 05:58
| 21:40 | 20:56 8

12 | 05:16 | 06:00
| 21:40 |20:54 11

13 | 05:17 | 06:02
| 21:39 |20:52 14

14 | 05:18 | 06:03
| 21:38 | 20:50 16

15| 05:19 | 06:05
| 21:37 | 20:48 17

16 | 05:20 06:37 (WEA_22) | 06:07
| 21:36 7 06:44 (WEA 22) | 20:46 17

17 | 05:22 06:35 (WEA 22) | 06:08
| 21:35 11 06:46 (WEA_22) | 20:44 18

18 | 05:23 06:34 (WEA_22) | 06:10
| 21:34 13 06:47 (WEA_22) | 20:42 17

19 | 05:24 06:33 (WEA_22) | 06:11
|21:32 15 06:48 (WEA_22) | 20140 17

20 | 05:25 06:32 (WEA_22) | 06:13
|21:31 16 06:48 (WEA 22) | 20:38 15

210527 06:32 (WEA_22) | 06:15
| 21:30 18 06:50 (WEA_22) | 20:36 14

22| 05:28 06:31 (WEA_22) | 06:16
|21:29 19 06:50 (WEA_22) | 20:34 12

23] 05:30 06:31 (WEA_22) | 06:18
| 21:27 20 06:51 (WEA_22) | 20:32 7

24 05:31 06:30 (WEA_22) | 06:20

| 21:26 21 06:51 (WEA 22) | 20:29

25 05:32 06:30 (WEA_22) | 06:21

| 21:25 22 06:52 (WEA_22) | 20:27

26 | 05:34 06:30 (WEA_22) | 06:23

| 21:23 22 06:52 (WEA_22) | 20:25

27 05:35 06:30 (WEA_22) | 06:24

|21:22 23 06:53 (WEA 22) | 20:23

28 | 05:37 06:30 (WEA_22) | 06:26

2120 22 06:52 (WEA_22) | 20:21

29| 05:38 06:30 (WEA_22) | 06:28

| 21:19 22 06:52 (WEA_22) | 20:18

30 | 05:40 06:30 (WEA_22) | 06:29

| 21:17 23 06:53 (WEA_22) | 20:16

31| 05:41 06:30 (WEA 22) | 06:31

| 21:16 22 06:52 (WEA 22) | 20:14

Sonnenscheinstunden | 502 | 454
astr.max.magl.Beschattung | 296 | 300

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

| SeptembefOktober

06:31 (WEA_22) | 06:33
06:52 (WEA_22) | 20:12
06:31 (WEA_22) | 06:34
06:51 (WEA_22) | 20:09
06:31 (WEA_22) | 06:36
06:50 (WEA_22) | 20:07
06:32 (WEA_22) | 06:38
06:50 (WEA_22) | 20:05
06:33 (WEA_22) | 06:39
06:49 (WEA_22) | 20:03
06:34 (WEA_22) | 06:41
06:48 (WEA_22) | 20:00
06:36 (WEA_22) | 06:42
06:45 (WEA_22) | 19:58

| 06:44
| 19:56
| 06:46
| 19:53
| 06:47
| 19:51
07:02 (WEA_23) | 06:49
07:10 (WEA_23) | 19:49
07:01 (WEA_23) | 06:51
07:12 (WEA_23) | 19:46
06:59 (WEA_23) | 06:52
07:13 (WEA_23) | 19:44
06:58 (WEA_23) | 06:54
07:14 (WEA_23) | 19:42
06:57 (WEA_23) | 06:55
07:14 (WEA_23) | 19:39
06:57 (WEA_23) | 06:57
07:14 (WEA_23) | 19:37
06:57 (WEA_23) | 06:59
07:15 (WEA_23) | 19:35
06:57 (WEA_23) | 07:00
07:14 (WEA_23) | 19:32
06:57 (WEA_23) | 07:02
07:14 (WEA_23) | 19:30
06:57 (WEA_23) | 07:04
07:12 (WEA_23) | 19:28
06:58 (WEA_23) | 07:05
07:12 (WEA_23) | 19:25
06:58 (WEA_23) | 07:07
07:10 (WEA_23) | 19:23
07:01 (WEA_23) | 07:09
07:08 (WEA 23) | 19:21

| 07:10

—
=]
o
0

9:00
7:25

DNDNDN
[GEORTESET, § V]
~3Wwwa~
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Minuten mit Schatten

el L (s
gy

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

15
19
21
23
25
26
26
27
27
26
25
23
22
19
17

13

366

| Novembef Dezember

7:16
6:56

08:45 (WEA NO1) | 07:27
08:54 (WEA NO1) | 16:45
08:42 (WEA NO1) | 07:28
08:57 (WEA NO1) | 16:43
08:40 (WEA NO1) | 07:30
08:59 (WEA NO1) | 16:42
08:39 (WEA NO1) | 07:32
09:00 (WEA NO1) | 16:40
08:37 (WEA NO1) | 07:34
09:00 (WEA NO1) | 16:39
08:36 (WEA NO1) | 07:36
09:01 (WEA NO1) | 16:37
08:36 (WEA NO1) | 07:37
09:02 (WEA NO1) | 16:35
08:36 (WEA NO1) | 07:39
09:02 (WEA NO1) | 16:34
08:35 (WEA NO1) | 07:41
09:02 (WEA NO1) | 16:33
08:34 (WEA NO1) | 07:43
09:01 (WEA NO1) | 16:31
08:35 (WEA NO1) | 07:44
09:01 (WEA NO1) | 16:30
08:35 (WEA NO1) | 07:46
09:00 (WEA NO1) | 16:28
08:36 (WEA NO1) | 07:48
08:59 (WEA NO1) | 16:27
08:37 (WEA NO1) | 07:49
08:59 (WEA NO1) | 16:26
08:38 (WEA NO1) | 07:51
08:57 (WEA NO1) | 16:25
08:38 (WEA NO1) | 07:53
08:55 (WEA NO1) | 16:24
08:40 (WEA NO1) | 07:54
08:53 (WEA NO1) | 16:22
08:45 (WEA NO1) | 07:56
08:48 (WEA NO1) | 16:21
| 07:58
| 16:20
| 07:59
| 16:19
| 08:01
| 16:18
| 08:02
| 16:18
| 08:04
| 16:17
| 08:05
| 16:16
|
|
| 266
|

zeit wie Bezugsjahr):

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

8:07

6:11

6:11
8:24

6:11
8:25

6:11
8:27

6:13
8:29
6:13

8:30
6:15

HOHOHO»—‘D»—'OHOHOHOHOHOHDb—'OHOHOHOH%HOHOHOHOHOI—‘OHOHO»—JOHOHOHOHOHOHO
[N}
S
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_27 - I0 27 Kleine StraBe 14A, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

31

32

32

33

32

33

32

30

25

25

25

25

25

25

626

06:45 (WEA_23)
07:04 (WEA_23)
06:45 (WEA_23)
07:03 (WEA_23)
06:45 (WEA_23)
07:03 (WEA_23)
06:46 (WEA_23)
07:03 (WEA_23)
06:47 (WEA_23)
07:01 (WEA_23)
06:47 (WEA_23)
07:00 (WEA_23)
06:49 (WEA_23)
06:58 (WEA_23)

06:07 (WEA_07)
06:27 (WEA_22)
06:05 (WEA_07)
06:30 (WEA_22)
06:03 (WEA 07)
06:31 (WEA_22)
06:03 (WEA_07)
06:32 (WEA_22)
06:02 (WEA_07)
06:32 (WEA_22)
06:02 (WEA_07)
06:33 (WEA_22)
06:02 (WEA_07)
06:34 (WEA_22)
06:03 (WEA_07)
06:35 (WEA_22)
06:02 (WEA_07)
06:35 (WEA_22)
06:03 (WEA_07)
06:35 (WEA_22)
06:03 (WEA_07)
06:36 (WEA_22)
06:04 (WEA_07)
06:36 (WEA_22)
06:06 (WEA_07)
06:36 (WEA_22)
06:11 (WEA_22)
06:36 (WEA_22)
06:11 (WEA_22)
06:36 (WEA_22)
06:11 (WEA_22)
06:36 (WEA_22)
06:11 (WEA_22)
06:36 (WEA_22)
06:11 (WEA_22)
06:36 (WEA_22)
06:12 (WEA_22)
06:37 (WEA_22)

zeit wie Bezugsjahr):

|Januar | Februar | Mérz | April | Mai
1 ]08:31 | 08:04 | 07:10 08:09 (WEA NO1) | 07:00 ] 05:55
| 16:21 |17:09 | 18:01 27 08:36 (WEANOL) | 19:55 | 20:46
200831 |08:02 | 07:08 08:10 (WEA NO1) | 06:57 105:53
[16:22  |17:11 118:02 25  08:35 (WEANOL) | 19:57 | 20:48
3 08:31 08:01 07:06 08:10 (WEA NO1) | 06:55 05:51
16:23 17:13 18:04 23 08:33 (WEANOL) |19:58 20:49
4 ]08:30 07:59 07:04 08:11 (WEA NO1) | 06:53 05:49
16:24 17:14 18:06 21 08:32 (WEANO1) | 20:00 20:51
5108:30 07:57 07:02 08:13 (WEA NO1) | 06:50 05:47
16:25 17:16 18:08 17 08:30 (WEA NO1) | 20:02 20:53
6 | 08:30 07:56 06:59 08:16 (WEA NO1) | 06:48 05:45
16:27 17:18 18:10 11 08:27 (WEANOL) | 20:03 20:54
7 108:29 07:54 06:57 06:46 05:43
16:38 17:20 18:11 20:05 20:56
8 |08:29 07:52 06:55 06:44 05:42
16:29 17:22 18:13 20:07 20:58
9 ]08:29 07:51 06:53 06:41 05:40
[16:31 | 17:24 118:15 | 20:09 | 20:59
10 [08:28 | 07:49 1 06:50 106:39 105:38
16:32 17:% 18:17 20:10 21:01
11 08:27 07:47 06:48 06:37 05:36
16:33 17:27 18:18 20:12 21:02
12 |08:27 07:45 06:46 06:35 05:35
16:35 17:20 18:20 20:14 21:04
13 |08:36 07:43 06:44 06:32 05:33
16:36 17:31 18:22 20:15 21:06
14 |08:25 07:41 06:41 06:30 05:32
16:38 17:33 18:24 20:17 21:07
15 |08:25 07:39 06:39 06:28 05:30
16:39 17:35 | 18:25 20:19 21:09
16 108:24 | 07:37 08:21 (WEA NOL) | 06:37 106:26 105:28
[16:41  [17:37 6 08:27 (WEANOL) | 18:27 | 20:20 21:10
17 108:23 | 07:35 08:17 (WEA NO1) | 06:34 06:34 05:27
[16:43  [17:39 14 08:31 (WEANOL) | 18:29 20:22 21:12
18 108:22 07:33 08:15 (WEA NO1) | 06:32 06:31 05:25
16:44 17:40 18 08:33 (WEANO1) | 18:31 20:24 21:13
19 |08:21 07:31 08:14 (WEA NO1) | 06:30 06:19 05:24
16:46 17:42 21 08:35 (WEANOL) | 18:32 20: 21:15
20 08:20 07:29 08:12 (WEA NO1) | 06:27 06:17 05:23
16:48 17:44 24 08:36 (WEANOL) | 18:34 20:37 21:16
21 |08:19 07:27 08:11 (WEA NO1) | 06:25 06:15 05:21
16:49 17:46 25  08:36 (WEANOL) | 18:36 20:29 21:18
22 |08:18 07:25 08:10 (WEA NOL) | 06:23 06:13 05:20
16:51 17:48 27 08:37 (WEANOL) | 18:38 20:31 21:19
23 | 08:16 07:23 08:09 (WEA NOL) | 06:20 06:11 05:19
[16:53  |17:50 28  08:37 (WEANOL) | 18:39 | 20:32 |21:20
24 108:15 |07 08:00 (WEA NO1) | 06:18 06:09 06:51 (WEA_23) | 05:17
16:54 17:52 28 08:37 (WEANO1) | 18:41 20:34 9 (WEA_23) | 21:22
25 | 08:14 07:19 08:09 (WEA NO1) | 06:16 06:07 (WEA_23) | 05:16
16:56 17:53 29 08:38 (WEANOL) | 18:43 20:36 13 (WEA_23) | 21:23
26 |08:13 07:17 08:09 (WEA NOL) | 06:13 06:05 (WEA_23) | 05:15
16:58 17:55 20 08:38 (WEANOL) | 18:45 20:37 16 07:03 (WEA_23) | 21:25
27 |08:11 07:15 08:08 (WEA NO1) | 06:11 06:02 06:46 (WEA_23) | 05:14
17:00 17:57 28 08:36 (WEANOL) | 18:46 20:39 17 07:03 (WEA_23) | 21:26
28 |08:10 07:13 08:09 (WEA NOL) | 06:09 06:00 06:46 (WEA_23) | 05:13
17:02 17:59 27 08:36 (WEANOL) | 18:48 2041 18 07:04 (WEA_23) | 21:27
29 |08:08 07:06 05:58 06:46 (WEA_23) | 05:12
17:03 19:50 20:43 18 07:04 (WEA_23) | 21:28
30 | 08:07 07:04 05:57 06:45 (WEA_23) | 05:11
17:05 | | 19:51 20:44 19 07:04 (WEA_23) | 21:30
31 08:05 | 107:02 | 105:10
117:07 | 119:53 | 121:31
Somnenscheinstunden | 258 | 277 | 367 | 416 | 486

astr.max.mégl Beschattung | ] 304 ] 124 ] 110 ]
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang

Sonnenuntergang (S5:MM)

Minuten mit Schatten

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-ii

Zeitpunkt (SS:MM) Schattenende

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

| Juni

105:09
121:32
105:08
|21:33
05:07
21:34
05:07
21:35
05:06
21:36
05:05
21:37
05:05
21:38
05:04
21:39
05:04
| 21:40
|05:03
214
05:03
2141
05:03
21:42
05:02
21:43
05:02
21:43
05:02
21:44
| 05:02
| 21:44
| 05:02
| 21:45
05:02
21:45
05:02
21:46
05:02
21:46
05:02
21:46
05:02
21:46
05:02
| 21:47
05:03
21:47
05:03
21:47
05:03
21:47
05:04
21:47
05:04
21:47
05:05
21:46
05:05
21:46

|
|
| 499
|

24

23

22

23

22

21

21

555

06:12 (WEA_22)
06:36 (WEA_22)
06:12 (WEA_22)
06:36 (WEA_22)
06:13 (WEA_22)
06:36 (WEA_22)
06:14 (WEA_22)
06:36 (WEA_22)
06:13 (WEA_22)
06:36 (WEA_22)
06:14 (WEA_22)
06:36 (WEA_22)
06:14 (WEA_22)
06:35 (WEA_22)
06:15 (WEA_22)
06:36 (WEA_22)
06:15 (WEA_22)
06:35 (WEA_22)
06:16 (WEA_22)
06:35 (WEA_22)
06:17 (WEA_22)
06:36 (WEA_22)
06:17 (WEA_22)
06:36 (WEA_22)
06:17 (WEA_22)
06:35 (WEA_22)
06:17 (WEA_22)
06:35 (WEA_22)
06:18 (WEA_22)
06:35 (WEA_22)
06:18 (WEA_22)
06:35 (WEA_22)
06:19 (WEA_22)
06:35 (WEA_22)
06:19 (WEA_22)
06:35 (WEA_22)
06:19 (WEA_22)
06:35 (WEA_22)
06:19 (WEA_22)
06:35 (WEA_22)
06:21 (WEA_22)
06:36 (WEA_22)
06:21 (WEA_22)
06:36 (WEA_22)
06:20 (WEA_22)
06:36 (WEA_22)
06:20 (WEA_22)
06:36 (WEA_22)
06:21 (WEA_22)
06:37 (WEA_22)
06:21 (WEA_22)
06:37 (WEA_22)
06:21 (WEA_22)
06:38 (WEA_22)
06:21 (WEA_22)
06:38 (WEA_22)
06:21 (WEA_22)
06:39 (WEA_22)
06:21 (WEA_22)
06:39 (WEA_22)

n0e202107:28 /47 WINAPRO .
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_27 - I0 27 Kleine StraBe 14A, Heyen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|3uli

1] 05:06
| 21:46
2| 05:07
| 21:46
3105:07
| 21:45
4| 05:08
| 21:45
5| 05:09
| 21:44
6] 05:10
| 21:44
71]05:11
| 21:43
8] 05:12
| 21:43
9]05:13
| 21:42
10 | 05:14
| 21:41
11 | 05:15
| 21:40
12 | 05:16
| 21:40
13 | 05:17
| 21:39
14 | 05:18
| 21:38
15| 05:19
| 21:37
16 | 05:20
| 21:36
17 | 05:22
| 21:35
18 | 05:23
| 21:34
19 | 05:24
| 21:32
20 | 05:25
| 21:31
210527
| 21:30
22| 05:28
|21:29
23] 05:30
| 21:27
24 05:31
| 21:26
25 05:32
| 21:25
26 | 05:34
| 21:23
27 05:35
| 21:22
28 | 05:37
| 21:20
29| 05:38
| 21:19
30 | 05:40
| 21:17
31| 05:41
| 21:16
Sonnenscheinstunden | 502
astr.max.magl.Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

19
19
20
20

23
23
24
24
24
25
25
25
25

31

29
27
22
15
3
761

| August

06:21 (WEA_22) | 05:43
06:40 (WEA_22) | 21 14
06:21 (WEA_22) | 05:

06:40 (WEA_22) | 21: 12
06:20 (WEA_22) | 05:

06:40 (WEA_22) | 21: 11
06:21 (WEA_22) | 05:47
06:41 (WEA_22) | 21.09
06:21 (WEA_22) | 05:49
06:42 (WEA_22) | 21:07
06:21 (WEA_22) | 05:50
06:42 (WEA_22) | 21:05
06:20 (WEA_22) | 05:52
06:42 (WEA_22) | 21:04
06:20 (WEA_22) | 05:54
06:42 (WEA_22) | 21:.02
06:20 (WEA_22) | 05:55
06:43 (WEA_22) | 21:00
06:20 (WEA_22) | 05:57
06:43 (WEA_22) | 20:58
06:20 (WEA_22) | 05:58
06:44 (WEA_22) | 20:56
06:20 (WEA_22) | 06:00
06:44 (WEA_22) | 20:54
06:20 (WEA_22) | 06:02
06:44 (WEA_22) | 20:52
06:20 (WEA_22) | 06:03
06:45 (WEA_22) | 20:50
06:20 (WEA_22) | 06 05
06:45 (WEA_22) | 20:

06:21 (WEA_22) | 06: 07
06:46 (WEA_22) | 20:

06:21 (WEA_22) | 06: 08
06:46 (WEA_22) | 20:

06:16 (WEA_07) | 06: 10
06:46 (WEA_22) | 20:42
06:14 (WEA_07) | 06: 11
06:45 (WEA_22) | 20:

06:13 (WEA_07) | 06: 13
06:45 (WEA_22) | 20:38
06:14 (WEA_07) | 06:15
06:46 (WEA_22) | 20:36
06:13 (WEA_07) | 06:16
06:45 (WEA_22) | 20:34
06:12 (WEA_07) | 06:18
06:45 (WEA_22) | 20:32

06:12 (WEA_07) | 06:20
06:44 (WEA_22) | 20:29
06:13 (WEA_07) | 06:21
06:44 (WEA_22) | 20:27
06:12 (WEA_07) | 06:23
06:44 (WEA_22) | 20:25
06:13 (WEA_07) | 06:24
06:43 (WEA_22) | 20:23
06:13 (WEA_07) | 06:26
06:42 (WEA_22) | 20:21
06:14 (WEA_07) | 06:28
06:40 (WEA_22) | 20:18
06:16 (WEA_07) | 06:29
06:39 (WEA 22) | 20:16
06:32 (WEA_22) | 06:31
06:35 (WEA_22) | 20:14
| 454
|

(S5:MM)

10
13
15
16
18
19
18
19
19
18
17
15
12

223

| SeptembefOktober
| 06:33 | 07:22
|20:12 | 19:02
| 06:34 | 07:23
| 20:09 | 19:00
| 06:36 | 07:25
| 20:07 | 18:57
| 06:38 | 07:27
| 20:05 | 18:55
07:01 (WEA_23) | 06:39 | 07:29
07:06 (WEA_23) | 20:03 | 18:53
06:59 (WEA_23) | 06:41 |1 07:30
07:09 (WEA_23) | 20:00 | 18:51
06:57 (WEA_23) | 06:42 | 07:32
07:10 (WEA_23) | 19:58 | 18:48 5
06:56 (WEA_23) | 06:44 107:34
07:11 (WEA_23) | 19:56 | 18:46 14
06:55 (WEA_23) | 06:46 | 07:35
07:11 (WEA_23) | 19:53 | 18:44 19
06:54 (WEA_23) | 06:47 | 07:37
07:12 (WEA_23) | 19:51 | 18:42 21
06:53 (WEA_23) | 06:49 | 07:39
07:12 (WEA_23) | 19:49 | 18:39 24
06:54 (WEA_23) | 06:51 | 07:40
07:12 (WEA_23) | 19:46 | 18:37 25
06:53 (WEA_23) | 06:52 | 07:42
07:12 (WEA_23) | 19:44 | 18:35 27
06:53 (WEA_23) | 06:54 | 07:44
07:12 (WEA_23) | 19:42 | 18:33 28
06:53 (WEA_23) | 06:55 | 07:46
07:11 (WEA_23) | 19:39 | 18:30 29
06:54 (WEA_23) | 06:57 | 07:47
07:11 (WEA_23) | 19:37 | 18:28 29
06:55 (WEA_23) | 06:59 | 07:49
07:10 (WEA_23) | 19:35 | 18:26 29
06:56 (WEA_23) | 07:00 | 07:51
07:08 (WEA_23) | 19:32 | 18:24 28
06:58 (WEA_23) | 07:02 | 07:53
07:07 (WEA_23) | 19:30 | 18:22 27
| 07:04 | 07:54
| 19:28 | 18:20 27
| 07:05 | 07:56
| 19:25 | 18:18 25
| 07:07 | 07:58
| 19:23 | 18:16 23
| 07:09 | 08:00
| 19:21 | 18:13 21
|07:10 | 08:01
| 19:18 | 18:11 17
| 07:12 | 07:03
| 19:16 | 17:08 13
107:13 | 07:05
| 19:14 | 17:07
|07:15 | 07:07
|19:11 | 17:05
107:17 | 07:09
| 19:09 | 17:03
|07:18 |1 07:10
| 19:.07 | 17:01
| 07:20 | 07:12
| 19:04 | 17:00
| | 07:14
| | 16:58
| 381 | 331
| | 431

Minuten mit Schatten

el L (s
gy

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

| Novembef Dezember

08:54 (WEA NO1) | 07:27
08:59 (WEA NO1) | 16:45
08:50 (WEA NO1) | 07:28
00:04 (WEA NO1) | 16:43
08:47 (WEA NO1) | 07:30
09:06 (WEA NO1) | 16:42
08:46 (WEA NO1) | 07:32
09:07 (WEA NO1) | 16:40
08:44 (WEA NO1) | 07:34
09:08 (WEA NO1) | 16:39
08:43 (WEA NO1) | 07:36
09:08 (WEA NO1) | 16:37
08:42 (WEA NO1) | 07:37
09:09 (WEA NO1) | 16:35
08:42 (WEA NO1) | 07:39
09:10 (WEA NO1) | 16:34
08:41 (WEA NO1) | 07:41
09:10 (WEA NO1) | 16:33
08:40 (WEA NO1) | 07:43
09:09 (WEA NO1) | 16:31
08:40 (WEA NO1) | 07:44
09:09 (WEA NO1) | 16:30
08:41 (WEA NO1) | 07:46
09:09 (WEA NO1) | 16:28
08:41 (WEA NO1) | 07:48
09:08 (WEA NO1) | 16:27
08:41 (WEA NO1) | 07:49
09:08 (WEA NO1) | 16:26
08:42 (WEA NO1) | 07:51
09:07 (WEA NO1) | 16:25
08:42 (WEA NO1) | 07:53
09:05 (WEA NO1) | 16:24
08:43 (WEA NO1) | 07:54
09:04 (WEA NO1) | 16:22
08:45 (WEA NO1) | 07:56
09:02 (WEA NO1) | 16:21
07:47 (WEA NO1) | 07:58
08:00 (WEA NO1) | 16:20
| 07:59
| 16:19
| 08:01
| 16:18
| 08:02
| 16:18
| 08:04
| 16:17
| 08:05
| 16:16
|
|
| 266
|

zeit wie Bezugsjahr):

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

8:07

6:11

6:11
8:24

6:11
8:25

6:11
8:27

6:13
8:29
6:13

8:30
6:15

HOHOHO»—‘D»—'OHOHOHOHOHOHDb—'OHOHOHOH%HOHOHOHOHOI—‘OHOHO»—JOHOHOHOHOHOHO
[N}
S

23.09.2021 07:28 /48 windPRO '

Seite 98/115



DNV

Prajekt: Lizenzerter Anwendes:

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

Berechnet

22.09.2021 16:46/3.5.552

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_28 - IO 28 IlsestraBe 2A, Esperde
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar | Februar | Mérz | April | Mai | Juni
1 08:31 09:39 (WEA_23) | 08:04 08:47 (WEA_08) | 07:10 | 07:00 | 05:55 | 05:09
| 16:21 21 10:00 (WEA 23) | 17:09 20  09:07 (WEA_07) | 18:01 119:55 | 20:46 | 21:32
2| 08:31 09:40 (WEA_23) | 08:02 08:48 (WEA_08) | 07:08 | 06:57 | 05:53 | 05:08
| 16:22 21 10:01 (WEA_23) | 17:11 21 09:09 (WEA_07) | 18:02  |19:56 | 20:48 | 21:33
3] 08:31 09:41 (WEA_23) | 08:01 08:48 (WEA_08) | 07:06 | 06:55 | 05:51 | 05:07
| 16:23 20 10:01 (WEA 23) | 17:12 21  09:09 (WEA 07) | 18:04 | 19:58 | 20:49 | 21:34
4 | 08:30 09:40 (WEA_23) | 07:59 08:49 (WEA_08) | 07:04 | 06:53 | 05:49 | 05:07
| 16:24 21 10:01 (WEA_23) | 17:14 19  09:08 (WEA_07) | 18:06  |20:00 | 20:51 | 21:35
5] 08:30 09:41 (WEA_23) | 07:57 08:50 (WEA_08) | 07:02 | 06:50 | 05:47 | 05:06
| 16:25 21 10:02 (WEA_23) | 17:16 18 09:08 (WEA 07) | 18:08  |20:02 | 20:53 | 21:36
6| 08:30 09:42 (WEA_23) | 07:56 08:53 (WEA_07) | 06:59 | 06:48 | 05:45 | 05:05
| 16:27 21 10:03 (WEA_23) | 17:18 15 09:08 (WEA_07) | 18:10 | 20:03 | 20:54 | 21:37
7] 08:30 09:42 (WEA_23) | 07:54 08:54 (WEA_07) | 06:57 | 06:46 | 05:43 | 05:05
| 16:28 21 10:03 (WEA_23) | 17:20 14 09:08 (WEA_07) | 18:11 120:05 | 20:56 | 21:38
8| 08:29 09:42 (WEA_23) | 07:52 08:56 (WEA_07) | 06:55 | 06:44 | 05:42 | 05:04
| 16:29 21 10:03 (WEA_23) | 17:22 10 09:06 (WEA_07) | 18:13 | 20:07 | 20:58 | 21:39
9] 08:29 09:43 (WEA_23) | 07:51 08:58 (WEA_07) | 06:53 | 06:41 | 05:40 | 05:04
| 16:30 21 10:04 (WEA_23) | 17:24 6  09:04 (WEA_07) | 18:15  [20:08 | 20:59 | 21:40
10 | 08:28 09:44 (WEA_23) | 07:49 |06:50 | 06:39 | 05:38 | 05:03
| 16:32 20 10:04 (WEA_23) | 17:26 |18:17 | 20:10 | 21:01 | 21:41
11 | 08:27 09:44 (WEA_23) | 07:47 |06:48 | 06:37 | 05:36 | 05:03
| 16:33 20 10:04 (WEA_23) | 17:27 |18:18  [20:12 | 21:02 | 21:41
12 | 08:27 09:45 (WEA_23) | 07:45 |06:46 | 06:35 | 05:35 | 05:03
| 16:35 19  10:04 (WEA_23) | 17:29 11820 | 20:14 | 21:04 | 21:42
13 | 08:26 09:46 (WEA_23) | 07:43 |06:43 | 06:32 | 05:33 | 05:02
| 16:36 19 10:05 (WEA 23) | 17:31 |18:22 | 20:15 | 21:06 | 21:43
14 | 08:25 09:47 (WEA_23) | 07:41 | 06:41 ] 06:30 | 05:31 | 05:02
| 16:38 17 10:04 (WEA 23) | 17:33 |18:24 | 20:17 | 21:07 | 21:43
15 | 08:25 09:48 (WEA_23) | 07:39 |06:39 | 06:28 | 05:30 | 05:02
| 16:39 16  10:04 (WEA _23) | 17:35 |18:25  [20:19 | 21:09 | 21:44
16 | 08:24 09:49 (WEA_23) | 07:37 |06:337 | 06:26 | 05:28 | 05:02
| 16:41 15 10:04 (WEA _23) | 17:37 11827  |20:20 | 21:10 | 21:44
17 | 08:23 09:50 (WEA_23) | 07:35 |06:34 | 06:23 | 05:27 | 05:02
| 16:42 13 10:03 (WEA 23) | 17:39 11829  |20:22 | 21:12 | 21:45
18 | 08:22 09:51 (WEA_23) | 07:33 |06:32 | 06:21 | 05:25 | 05:02
| 16:44 11 10:02 (WEA_23) | 17:40 | 18:31 120:24 | 21:13 | 21:45
19 | 08:21 09:53 (WEA_23) | 07:31 |06:330 | 06:19 | 05:24 | 05:02
| 16:46 7 10:00 (WEA_23) | 17:42 | 18:32 | 20:26 | 21:15 | 21:46
20 | 08:20 | 07:29 | 06:27 | 06:17 | 05:23 | 05:02
| 16:47 | 17:44 | 18:34 | 20:27 | 21:16 | 21:46
21| 08:19 | 07:27 | 06:25 | 06:15 | 05:21 | 05:02
| 16:49 | 17:46 | 18:36 | 20:29 | 21:18 | 21:46
22| 08:18 | 07:25 | 06:23 | 06:13 | 05:20 | 05:02
| 16:51 | 17:48 | 18:38 | 20:31 | 21:19 | 21:46
23| 08:16 | 07:23 | 06:20 | 06:11 | 05:19 | 05:02
| 16:53 | 17:50 | 18:39 | 20:32 |.21:21 | 21:47
24 | 08:15 | 07:21 | 06:18 | 06:09 | 05:17 | 05:03
| 16:54 | 17:51 | 18:41 | 20:34 | 21:22 | 21:47
25 | 08:14 | 07:19 | 06:16 | 06:07 | 05:16 | 05:03
| 16:56 | 17:53 | 1843  |20:36 | 21:23 | 21:47
26 | 08:13 | 07:17 | 06:13 | 06:04 | 05:15 | 05:03
| 16:58 | 17:55 | 1844  |20:37 | 21:25 | 21:47
27 | 08:11 08:49 (WEA_08) | 07:15 | 06:11 |06:02 | 05:14 | 05:04
| 17:00 6  08:55 (WEA 08) | 17:57 | 1846  |20:39 | 21:26 | 21:47
28 | 08:10 08:48 (WEA_08) | 07:13 |06:09 | 06:00 | 05:13 | 05:04
| 17:01 15  09:03 (WEA_07) | 17:59 |18:48 | 20:41 | 21:27 | 21:47
29 | 08:08 08:47 (WEA 08) | | 07:06 | 05:58 | 05:12 | 05:05
| 17:03 18 09:05 (WEA 07) | |19:50 | 2043 | 21:28 | 21:46
30 | 08:07 08:47 (WEA_08) | |07:04 | 05:56 | 05:11 | 05:05
| 17:05 19 09:06 (WEA_07) | ]19:51 | 20:44 | 21:30 | 21:46
31 | 08:05 08:47 (WEA_08) | |07:02 | |05:10 |
|17:07 20 09:07 (WEA_07) | |19:53 | | 21:31 |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 499
astr.max.mdgl.Beschattung | 423 | 144 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.ermd-international com, windpro@ermd.dk nosx0z2s/40  WINAPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_28 - IO 28 IlsestraBe 2A, Esperde

Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli |Aug
1]05:06 | 0543
| 2146 | 21:14
20507 | 0544
| 2146 | 21:12
30507 | 0546
| 2145 | 21:11
410508 | 05:47
| 2145 | 21:09
50509 | 05:49

| 2144 | 21:07
60510 | 05:50
|21:44 | 21:05
710511 | 05:52
|21:43 | 21:04
80512 | 05:54
|21:43 | 21:02
90513 | 05:55
|21:42 | 21:00
10| 05:14 | 05:57
|21:41 | 20:58
110515 | 05:58
|21:40 | 20:56
12| 05:16 | 06:00
|21:40 | 20:54
13| 05:17 | 06:02
|21:39 | 20:52
14 |05:18 | 06:03
|21:38 | 20:50
15| 05:19 | 06:05
|21:37 | 20:48
1610520 | 06:06
|21:36 | 20:46
1710522 | 06:08
| 2135 | 20:44
180523 | 06:10
| 2134 | 20:42
190524 | 06:11
|21:32 | 20:40
2010525 | 06:13
|21:31 | 20:38

21| 0527 | 06:15
| 21:30 | 20:36
22| 0528 | 06:16
| 21:29 | 20:34
23| 0529 | 06:18
| 2127 | 20:32
24| 05:31 | 06:19
| 21:26 | 20:29
25| 05:32 | 06:21
| 21:25 | 20:27

26 | 05:34 | 06:23
| 21:23 | 20:25

27 | 05:35 | 06:24
| 21:22 | 20:23

28 | 05:37 | 06:26
| 21:20 | 20:21

29 | 05:38 | 06:28
| 21:19 | 20:18

30 | 05:40 | 06:29
|27 | 20:16
31| 05:41 | 06:31
| 21:16 | 20:14
Sonnenscheinstunden | 502 | 454

I

astr.max.mdgl.Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

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

9:30

oNwN
R

7:07
9:23
7:08
9:21

b
=
wo

7:12
9:16
7:13
9:14
7:15
9:11
7:17
9:09
7:18
9:07
7:20

HFOHOHROFROROHOROHROROROROROROROROH

g

Minuten mit Schatten

8:20
7:56
8:18

8:01
8:11

NN oN o
R SEL Rt R T,
O-NWDBOO

6:27

7:53

6:22
7:56

e EEE 8850595059505 05 5 SR SR SR SR SR SR SR SR SR SR SR SR SR SRSRESRESRESRES
& =
w

6:16

[y
=]
<)

el

11

14

15

18

19

20

20

20

20

19

17

15

11

13

15

16

18

19

19

339

K

| Dezember
| 08:07
|16:15 20

08:27 (WEA_07) | 08:08

08:34 (WEA_07) | 16:14 20
08:25 (WEA_07) | 08:10
08:36 (WEA_07) | 16:14 20
08:24 (WEA_07) | 08:11
08:38 (WEA_07) | 16:13 21
08:22 (WEA_07) | 08:12
08:37 (WEA_07) | 16:13 21
08:20 (WEA_08) | 08:14
08:38 (WEA_07) | 16:12 21
08:19 (WEA_08) | 08:15
08:38 (WEA_07) | 16:12 21
08:18 (WEA_08) | 08:16
08:38 (WEA_07) | 16:12 20
08:18 (WEA_08) | 08:17
08:38 (WEA_07) | 16:11 20
08:18 (WEA_08) | 08:19
08:38 (WEA_07) | 16:11 21
08:18 (WEA_08) | 08:20
08:38 (WEA_07) | 16:11 21
08:18 (WEA_08) | 08:21
08:37 (WEA_07) | 16:11 20
08:19 (WEA_08) | 08:22
08:36 (WEA_07) | 16:11 21
08:20 (WEA_08) | 08:23
08:35 (WEA_07) | 16:11 20
08:22 (WEA_08) | 08:24
08:28 (WEA_08) | 16:11 19
| 08:24
| 16:11 20
| 08:25
| 16:11 20
| 08:26
| 16:11 19
| 08:27
| 16:12 19
| 08:27
| 16:12 20
| 08:28
| 16:12 20
| 08:29
| 16:13 20
09:30 (WEA_23) | 08:29
09:37 (WEA_23) | 16:13 20
09:29 (WEA_23) | 08:29
09:40 (WEA_23) | 16:14 19
09:27 (WEA_23) | 08:30
09:40 (WEA_23) | 16:15 19
09:27 (WEA_23) | 08:30
09:42 (WEA_23) | 16:15 20
09:27 (WEA_23) | 08:30
09:43 (WEA_23) | 16:16 20
09:26 (WEA_23) | 08:31
09:44 (WEA_23) | 16:17 20
09:26 (WEA_23) | 08:31
09:45 (WEA_23) | 16:18 20
09:27 (WEA_23) | 08:31
09:46 (WEA_23) | 16:19 20
| 08:31
|16:19 20
| 243
| 622
(s zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

09:26 (WEA_23)
09:46 (WEA_23)
09:27 (WEA_23)
09:47 (WEA_23)
09:27 (WEA_23)
09:47 (WEA_23)
09:27 (WEA_23)
09:48 (WEA_23)
09:27 (WEA_23)
09:48 (WEA_23)
09:27 (WEA_23)
09:48 (WEA_23)
09:28 (WEA_23)
09:49 (WEA_23)
09:29 (WEA_23)
09:49 (WEA_23)
09:29 (WEA_23)
09:49 (WEA_23)
09:29 (WEA_23)
09:50 (WEA_23)
09:30 (WEA_23)
09:51 (WEA_23)
09:31 (WEA_23)
09:51 (WEA_23)
09:31 (WEA_23)
09:52 (WEA_23)
09:32 (WEA_23)
09:52 (WEA_23)
09:33 (WEA_23)
09:52 (WEA_23)
09:32 (WEA_23)
09:52 (WEA_23)
09:33 (WEA_23)
09:53 (WEA_23)
09:34 (WEA_23)
09:53 (WEA_23)
09:35 (WEA_23)
09:54 (WEA_23)
09:34 (WEA_23)
09:54 (WEA_23)
09:35 (WEA_23)
09:55 (WEA_23)
09:35 (WEA_23)
09:55 (WEA_23)
09:36 (WEA_23)
09:56 (WEA_23)
09:37 (WEA_23)
09:56 (WEA_23)
09:37 (WEA_23)
09:56 (WEA_23)
09:37 (WEA_23)
09:57 (WEA_23)
09:38 (WEA_23)
09:58 (WEA_23)
09:38 (WEA_23)
09:58 (WEA_23)
09:39 (WEA_23)
09:59 (WEA_23)
09:39 (WEA_23)
09:59 (WEA_23)
09:40 (WEA_23)
10:00 (WEA_23)

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

23.09.2021 07:28 / 50 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender
GesamtbelastungSchattenrezeptor: I0_29 - 10 29 NordfeldstraBe 4, Wegensen
Annahmen fiir Schattenwurfberechnung

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

Berechnung

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

30

31

|

Sonnenscheinstunden |

astr masx.migl Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat

08:31
16:21
08:31
16:22

16:52
08:15
16:54
08:14
16:56
08:12
16:58
08:11
17:00
08:10
17:01
08:.02
1703
08:07
17:05
08:05
17:.07

259

Sonnenaufgang

16:00 (WEA_11)
16:03 (WEA_11)
15:56 (WEA_11)
16:06 (WEA_11)
15:54 (WEA_11)
16:08 (WEA_11)
15:54 (WEA_11)
16:10 (WEA_11)

|Februar

08:04
17.09
08:02
17:11

|
| 277
|

(55:MM)

Sonnenuntergang (SS:MM)

274

|Marz

1553 (WEA_11) | 07:10
18 16:11 (WEA_11) | 18:00
1552 (WEA_L1) | 07:08
20 16:12 (WEA_L1) | 18:02
1552 (WEA_11) | 07:06
21 16:13 (WEA_L1) | 18:04
15:52 (WEA_11) | 07:04

15:52 (WEA_11) | 06:50
21 16:14 (WEA_11) | 18:17
15:54 (WEA_11) | 05:42
19 16:13 (WEA_L1) | 18:18
15:55 (WEA_11) | 06:46
17 16:12 (WEA_11) | 18:20
15:57 (WEA_11) | 06:43
14 16:11 (WEA_LL) | 18:22
15:59 (WEA_11) | 06:41
9 16:08 (WEA_11) | 18:24

Minuten mit Schatten

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

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

Berechnet

22.09.2021 16:46/3.5.552

|april

06559

1955

06557

19:56

06555

1958

0552

20:00

05550

2001
16:59 (WEA_03) | 06:48 19:29 (WEA_0B)
11 170 (WEALGE) | 2003 9 19:38 (WEA_OG)
1657 (WEA_03) | 06:46 13:27 (WEA_0B)
16 17:13 (WEA_03) | 2005 11  19:38 (WEA_OB)
16:55 (WEA_03) | 06:43 19:26 (WEA_0B)
0 1715 (WEA03) | 2007 13 19:39 (WEA_06)
1653 (WEA_O3) | 06:41 19:26 (WEA_0B)
22 17:15 (WEA 03) | 2008 14 19:40 (WEA_06)
16:52 (WEA_03) | 06:39 19:12 (WEA_02)
4 17:16 (WEA_03) | 20:10 27 19:40 (WEA_06)
16:51 (WEA_O3) | 05:37 19:09 (WEA_02)
6 17:17 (WEA03) | 20:12 30 19:39 (WEA_D6)
16:51 (WEA_03) | 06:34 19:07 (WEA_02)
8 1755 (WEANOL) | 20:3 31 19:38 (WEA_06)
16:50 (WEA_03) | 06:32 19:06 (WEA_02)
34 17:56 (WEANOL) | 20115 31 19:37 (WEAOG)
16:50 (WEA_03) | 06:30 13:05 (WEA_02)
38 17:58 (WEANDL) | 20:17 30 19:35 (WEA_OB)
16:50 (WEA_03) | 06:28 19:04 (WEA_02)
41 1300 (WEANOL) | 20:19 25 19:29 (WEA_02)
16:49 (WEA_O3) | 05:26 19:04 (WEA_02)
44 18:01 (AEANOL) | 2020 26 19:30 (WEA_02)
16:50 (WEA_C3) | 06:23 19:03 (WEA_02)
45 18:03 (WEANOL) | 2022 27 19:30 (WEA_02)
16:51 (WEA_O3) | 05:21 19:02 (WEA_02)
46 18:05 (WEANOL) | 20024 27 19:29 (WEA02)
16:51 (WEA_03) | 06:19 13:02 (WEA_02)
44 18:04 (WEANOL) | 20:225 26 19:28 (WEA_02)
16:52 (WEA_03) | 06:17 19:02 (WEA_02)
42 18:04 (WEANOL) | 20:27 25 19:28 (WEA_02)
16:54 (WEA_O3) | 06:15 19:02 (WEA_02)
37 1804 (WEANOL) | 2029 26 19:28 (WEA_02)
16:56 (WEA_03) | 06:13 19:03 (WEA_02)
29 18:02 (WEANOL) | 2031 24 19:27 (WEA_D2)
17:44 (WEA NOL) | 06:11 19:04 (WEA_02)
17 18:01 (WEANOL) | 2032 22 19:26 (WEA_02)
17:45 (WEA NO1) | 06:08 19:04 (WEA_02)
15 18:00 (WEANOL) | 20:3¢ 21 19:25 (WEA_02)
17:46 (WEA NOL) | 06:06 19:05 (WEA_02)
11 1757 (WEANOL) | 20:36 18 19:23 (WEA_02)
06:04 13:07 (WEA_02)
2037 16 20:09 (WEA_10)
0602 19:09 (WEA_02)
039 16 20:11 (WEA_10)
06:00 20:04 (WEA_10)
041 8 20:12 (WEA_I0)
558 20:04 (WEA_10)
042 11 20:15 (WEA_LO)
0556 20:04 (WEA_10)
2044 12 20:16 (WEA_10)

|
| 416
590 | 527
o h <
geg (

zeit wie Bezugsjahr):

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-i)

05:31
21.07
05:30
21:09
05:28
2110
05:27
2112
05:25
2113
05:29

05:23
21:16
05:21
2117

21119
05:19
2120
05:17
2122
05:16
213
05:15
21:24
05:14
216
05:13
21:27
05:12
2128
05:11
2129
05:10
| 21:31
456

21

388

20:03 (WEA_10) | 05:09
20:17 (WEA_23) | 21:32
20103 (WEA_LO) | 0508
20019 (WEA_22) | 21:33
20:03 (WEA_10) | 05:07
20:20 (WEA_23) | 21:34
20004 (WEA_L0) | 05:07
20:21 (WEA_23) | 21:35
20.06 (WEA_10) | 05:06
20:24 (WEA_23) | 21:36
20114 (WEA_23) | 05:05
20125 (WEA_23) | 21:37
20:13 (WEA_23) | 0505
20:26 (WEA_23) | 2138
20114 (WEA_23) | 05:04
20:28 (WEA_23) | 21:39
20:14 (WEA_23) | 05:04
20127 (WEA_23) | 21:40
20:14 (WEA_23) | 05:03
20127 (WEA_23) | 21:40
20:15 (WEA_23) | 05:03
20127 (WEA_23) | 21:41
20015 (WEA_23) | 0502
20:25 (WEA_23) | 2142
20117 (WEA_23) | 05:02
20125 (WEA_23) | 2143
20:18 (WEA_23) | 05:02
20:22 (WEA_23) | 2143

o
[N

O I - D - - - T - T S 4

20:24 (WEA_0S) | 05:02
20128 (WEAOS) | 2145 22
20:22 (WEA_0S) | 05:02
20:31 (WEA_OS) | 2145 21
20:20 (WEA_OS) | 0502
2031 (WEA0S) | 2146 21
20118 (WEA_OS) | 0502
2033 (WEA_0S) | 2146 21
20:19 (WEA_O5S) | 05:02
20:34 (WEA Q5) | 2146 21
20:18 (WEA_OS) | 05:02
2034 (WEA_OS) | 21:46 21
20:18 (WEA_05) | 05:03
20135 (WEA_OS) | 21:47 22
20118 (WEA_0S5) | 05:03
2035 (WEA_05) | 2147 22
20:18 (WEA_0S) | 05:03
2036 (WEA 0S5) | 2147 22
20:18 (WEA_OS) | 05:04
2035 (WEA 0S) | 2146 24
20:18 (WEA_OS) | 0504
2035 (WEA_0S) | 2146 24
20:18 (WEA_OS) | 05:05
20135 (WEA 0S) | 2146 24
20:18 (WEA_0S) | 0505
2057 (WEAOS) | 2146 35
20:18 (WEA_0S)
2058 (WEA_08) |

| 498

| 707

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

23.09.202107:28 / 51

20

19 (WEA_0S)

21:00 (WEA_08)

20

12 (WEADS)

21:00 (WEA_08)

20

18 (WEA_0S)

21:01 (WEA_08)

20:

19 (WEA_05)

21:03 (WEA_08)

20

19 (WEA_DS)

21:03 (WEA_08)
20:20 (WEA_0S)
21:04 (WEA_08)

20:23 (WEA_05)
21:08 (WEA_08)
20:22 (WEA_0S)
21:08 (WEA_08)
20:23 (WEA_0S)
21:08 (WEA_DS)
20:24 (WEA_0S)
21:08 (WEA_08)

20:24
21:09
20:25

(

(WEA_0S)
(WEA_08)
(WEADS)
(¢

21:09 (WEA_DB)
20:25 (WEA_DS)

21:00 (WEA_08)
20:26 (WEA_DS)
21:09 (WEA_08)

20:27 (WEA_05)
21:10 (WEA_08)

20:27 (WEA_DS)

21

21

windprO @
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Lizenazerter Anwender:

GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Pragekt:

Heyen

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_29 - 10 29 NordfeldstraBe 4, Wegensen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | November | Dezember
1 ]05:06 20:27 (WEA_05) | 05:43 20:25 (WEA_23) | 06:32 19:09 (WEA_02) | 07:22 17:30 (WEA_03) | 07:16 15:22 (WEA_11) | 08:07
|21:46 26 21:13(WEA_08) | 21:14 11 i 30 19:39 (WEA_06) | 19:02 32 18:35 (WEANO1) | 16:56 21 15:43 (WEA_11) | 16:15
2 |05:07 20:26 (WEA_05) | 05:44 5 19:10 (WEA_02) | 07:23 17:30 (WEA_03) | 07:17 15:21 (WEA_11) | 08:08
21:45 26 21:12 (WEA_08) | 21:12 12 H 27 19:38 (WEA_06) | 19:00 % 17:56 (WEA_03) | 16:54 22 1543 (WEA_11) |16:14
3 105:07 20:26 (WEA_05) | 05:46 20:24 (WEA_23) | 06:36 19:24 (WEA_06) | 07:25 17:29 (WEA_03) | 07:19 15:21 (WEA_11) | 08:10
21:45 26 21:12 (WEA_08) | 21:10 13 20:37 (WEA_23) | 20:07 14 19:38 (WEA_06) | 18:57 25 17:54 (WEA_03) | 16:52 22 15:43 (WEA_11) [16:14
4 |05:08 20:26 (WEA_05) | 05:47 20:24 (WEA_23) | 06:37 19:23 (WEA_06) | 07:27 17:30 (WEA_03) | 07:21 15:21 (WEA_11) [08:11
21:45 26 21:11 (WEA_08) | 21:09 14 2038 (WEA_23) | 20: 13 19:36 (WEA_D6) | 18:55 23 17:53 (WEA_03) | 16:50 23 15:44 (WEA_11) |16:13
5 |05:09 20:27 (WEA_0S5) | 05:49 b 19:24 (WEA_06) | 07:28 17:31 (WEA_03) | 07:23 15:21 (WEA_11) |08:12
21:44 26 21:11 (WEA_08) | 21.07 14 20:37 (WEA_23) | 20:02 12 19:36 (WEA_06) | 18:53 21 17:52 (WEA_D3) | 16:48 23 15:44 (WEA_11) [16:13
6 ]05:10 20:26 (WEA_05) | 05:50 2024 (WEA_23) | 06:H 19:24 (WEA_06) | 07:30 17:32 (WEA_03) | 07:25 15:21 (WEA_11) | 08:14
21:44 25 21:10 (WEA_08) | 21:05 12 20:36 (WEA_23) | 2000 9 19:33 (WEA_0G) | 18:50 18 17:50 (WEA_03) | 16:47 23 15:44 (WEA_11) [16:12
7 |05:11 20:26 (WEA_05) | 05:52 20 19:28 (WEA_06) | 07:32 17:34 (WEA_03) | 07:26 15:21 (WEA_11) | 08:15
21:43 26 21:10 (WEA_08) | 21:03 10 2 19:30 (WEA_06) | 18:48 13 17:47 (WEA_D3) | 16:45 22 15:43 (WEA_11) [16:12
8 |05:12 20:26 (WEA_05) | 05:53 07:33 17:38 (WEA_03) | 07:28 15:22 (WEA_11) | 08:16
21:42 24 21:09 (WEA_08) | 21:02 15 18:46 5 17:43 (WEA_03) | 16:43 21 15:43 (WEA_11) [16:12
910513 20:26 (WEA_05) | 05:55 07:35 07:30 15:23 (WEA_11) | 08:17
| 21:42 25 21:09 (WEA_08) | 21:00 15 (WEA_23) | 19:53 | 18:44 | 16:42 20 15:43 (WEA_11) |[16:11
10 [05:14 20:26 (WEA_05) | 05:57 20:13 (WEA_10) | 06:47 07:37 07:32 15:24 (WEA_11) | 08:18
21:41 23 21:08 (WEA_08) | 20:58 15 20:29 (WEA_23) | 19:51 18:41 16:40 18 15:42 (WEA_11) [16:11
i1 |05:15 20:26 (WEA_05) | 05:58 20:12 (WEA_10) | 06:49 07:39 07:34 15:25 (WEA_11) | 08:19
21:40 22 21:07 (WEA_08) | 20:56 14 2027 (WEA_22) | 19:49 18:39 16:38 16 15:41 (WEA_11) [16:11
12 |05:16 20:26 (WEA_05) | 06:00 2 (WEA_10) | 06:50 07:40 07:35 15:26 (WEA_11) | 08:21
21:39 21 21:07 (WEA_08) | 20:54 14 20:26 (WEA_22) | 19:46 18:37 16:37 14 15:40 (WEA_11) |16:11
13 |05:17 20:26 (WEA_05) | 06:02 20:11 (WEA_10) | 06:52 07:42 07:37 15:28 (WEA_11) | 08:22
21:39 21 21:06 (WEA_O8) | 20:52 12 20:23 (WEA_10) | 19:44 18:35 16:35 10 15:38 (WEA_11) [16:11
14 |05:18 20:26 (WEA_05) | 06:03 20:12 (WEA_10) | 06:54 07:94 07:39 15:33 (WEA_11) |08:22
21:38 19 20:45 (WEA_05) | 20:50 10 19:42 18:32 16:34 1 15:34 (WEA_11) [16:11
150519 20:26 (WEA_05) | 06:05 06:35 07:45 07:41 08:23
21:37 19 20:45 (WEA_OS) | 20:48 7 19:39 18:30 16:32 16:11
16 [05:20 20:26 (WEA_05) | 06:06 | 06:57 | 07:47 | 07:42 |08:24
21:36 19 20:45 (WEA_05) | 20:46 16 |19:37 18:28 16:31 16:11
17 |05:21 20:27 (WEA_05) | 06:08 06:59 07:49 07:44 08:25
21:35 18 20:45 (WEA_05) | 20:44 16 19:35 18:26 16:30 16:11
18 |05:23 20:27 (WEA_05) | 06:10 07:00 18:34 (WEA NO1) | 07:51 07:46 08:26
21:33 18 20:45 (WEA_05) | 20:42 18 19:32 9 18:43 (WEANOD1) | 18:24 16:28 16:11
19 [05:24 20:27 (WEA_05) | 06:11 1 07:02 18:32 (WEA NO1) | 07:52 07:48 08:27
21:32 18 20:45 (WEA_O0S5) | 20:40 21 19:31 (WEA_02) | 19:30 14 18:46 (WEANO1) | 18:22 16:27 16:12
20 | 05:25 20:28 (WEA_05) | 06:13 19:09 (WEA_02) | 07:03 18:30 (WEA NO1) | 07:54 07:49 08:27
21:31 16 20:44 (WEA_OS) | 20:38 23 19:32(WEA_02) | 19:28 17 18:47 (WEANO1) | 18:20 16:26 16:12
21 |05:27 20:28 (WEA_05) | 06:14 19:08 (WEA_02) | 07:05 17:43 (WEA_D3) | 07:56 07:51 08:28
21:30 16 20:44 (WEA_05) | 20:36 25 19:33(WEA_02) | 19:25 27 18:47 (WEANO1) | 18:17 16:25 16:12
22 |05:28 20:29 (WEA_05) | 06:16 19:07 (WEA_02) | 07:07 17:39 (WEA_03) | 07:58 07:33 08:28
21:29 15 20:44 (WEA_OS) | 20:34 25 19:32(WEA_02) | 19:23 35 18:48 (WEANOL) | 18:15 16:23 16:13
23 105:29 20:30 (WEA_05) | 06:18 19:07 (WEA_02) | 07:08 17:37 (WEA_03) | 07:59 07:54 08:29
| 21:27 13 20:43 (WEA_05) | 20:31 26 19:33(WEA_02) | 19:21 41 18:49 (WEANO1) | 18:13 | 16:22 [16:13
24 |05:31 20:31 (WEA_05) | 06:19 19:06 (WEA_02) | 07:10 17:35 (WEA_03) | 08:01 07:56 08:29
21:26 10 20:41 (WEA_05) | 20:29 26 1932 (WEA 02) | 19:18 43 18:48 (WEANO1) | 18:11 16:21 16:14
25 [05:32 20:33 (WEA_05) | 06:21 19:06 (WEA_02) | 07:12 17:34 (WEA_03) | 07:03 07:58 08:30
21:25 7 20:40 (WEA_05) | 20:27 26 19:32 (WEA 02) | 19:16 45  18:48 (WEANO1) | 17:09 16:20 16:14
26 |05:34 06:23 19:05 (WEA_02) | 07:13 17:32 (WEA_03) | 07:05 07:59 08:30
21:23 20:25 26 19:31 (WEA_02) | 19:14 46 18:46 (WEANO1) | 17:07 16:19 16:15
27 |05:35 06:24 19:06 (WEA_02) | 07:15 17:31 (WEA_03) | 07:07 08:01 08:30
21:22 20:23 25 19:31 (WEA_02) | 19:11 45  18:44 (WEA NO1) | 17:05 16:18 16:16
28 |05:37 06:26 19:05 (WEA_02) | 07:17 17:31 (WEA_03) | 07:08 15:28 (WEA_11) | 08:02 08:30
21:20 20:21 25 19:30 (WEA_02) | 19:09 43 18:42 (WEANOL) | 17:03 1 15:39 (WEA_11) | 16:17 16:17
29 105:38 06:28 19:06 (WEA_02) | 07:18 17:29 (WEA_03) | 07:10 15:26 (WEA_11) | 08:04 08:31
21:19 20:18 30 19:36 (WEA_06) | 19:07 41 18:39 (WEANOL) | 17:01 15 15:41 (WEA_L1) | 16:17 16:18
30 |05:40 20:28 (WEA_23) | 06:29 19:06 (WEA_02) | 07:20 17:29 (WEA_03) | 07:12 15:24 (WEA_11) | 08:05 08:31
2117 7 20:35(WEA_23) | 20016 31 19:37 (WEA_06) | 19:04 37  18:37 (WEANOL) | 16:59 18 15:42 (WEA_11) | 16:16 16:18
31 |05:41 20:26 (WEA_23) | 06:31 19:07 (WEA_02) | | 07:14 15:23 (WEA_11) | | 08:31
| 21:15 10 20:36 (WEA_23) | 20:14 31 1938 (WEA 06) | | 16:57 20 15:43 (WEA_11) | 116:19
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 266 | 243

astr.max.mégl Beschattung | 522 I 578 I 550 | 227 | 256 ]

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

Sonnenaufgang (SS:MM)
Sonnenuntergang (S5:MM)

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

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

Tag im Monat
Minuten mit Schatten
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_30 - IO 30 Granneweg 8, Wegensen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1

2

3

4

=

~

Sonnenscheinstunden
astr.max.mégl Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.en

| Januar

| 08:31
[16:21
108:31
|16:22
08:30
16:23
08:30
16:24
08:30
16:25
08:30
16:26
08:29
16:38
08:29
16:29
08:28
|16:30
| 08:28
16:32
08:27
16:33
08:27
16:35
08:36
16:36
08:25
16:38
08:24
16:39
|08:23
| 16:41
| 08:23
|16:42
08:22
16:44
08:21
16:46
08:20
16:47
08:18
16:49
08:17
16:51
08:16
| 16:52
| 08:15
16:54
08:14
16:56
08:12
16:58
08:11
17:00
08:10
17:01
08:08
17:03
08:07
17:05
| 08:05
117:07
| 259
I

| Februar

| 08:04
117:09
| 08:02
[17:11
08:.01
17:12
07:59
17:14
07:57
17:16
07:56
17:18
07:54
17:20
07:52
17:22
07:50
117:24
| 07:49
17:25
07:47
17:27
07:45
17:20
07:43
17:31
07:41
17:33
07:39
17:35
| 07:37
|17:37
| 07:35
|17:38
07:33
17:40
07:31
17:42
07:29
17:44
07:27
17:46
07:25
17:48
07:23
|17:50
|07:21
17:51
07:19
17:53
07:17
17:55
07:15
17:57
07:12
17:59

Sonnenaufgang
Sonnenuntergang (S5:MM)

13

16

pal

19

15

10

360

16:05 (WEA_11)
16:12 (WEA_11)
16:02 (WEA_11)
16:15 (WEA_11)
16:00 (WEA_11)
16:16 (WEA_11)
15:50 (WEA_11)
16:18 (WEA_11)
15:57 (WEA_11)
16:19 (WEA_11)
15:58 (WEA_11)
16:20 (WEA_11)
15:57 (WEA_11)
16:21 (WEA_11)
15:57 (WEA_11)
16:21 (WEA_11)
15:57 (WEA_11)
16:22 (WEA_11)
15:56 (WEA_11)
16:22 (WEA_11)
15:57 (WEA_11)
16:22 (WEA_11)
15:57 (WEA_11)
16:22 (WEA_11)
15:57 (WEA_11)
16:21 (WEA_11)
15:58 (WEA_11)
16:21 (WEA_11)
15:50 (WEA_11)
16:20 (WEA_11)
15:59 (WEA_11)
16:18 (WEA_11)
16:01 (WEA_11)
16:16 (WEA_11)
16:04 (WEA_11)
16:14 (WEA_11)

(S5:MM)

| 07:10

07:06
18:04
07:04

18:08
06:59
18:09

45

19

51

51

52

52

Minuten mit Schatten

=it

| 05:54
| 20:46
|05:53
| 20:47
05:51
20049
0549
20:51
0547
2052
0545
20:54
0543
20:56
0541
20:57
0540
| 20:59
| 05:38
21:01
05:36
21.02
05:35
2104
05:33
2105
05:31
2107
05:30

| April
] 06:59 18:02 (WEA_03)
119:55 23 18:25 (WEA_03)
| 06:57 18:03 (WEA_03)
| 19:56 20 18:23 (WEA_03)
06:55 18:05 (WEA_03)
19:58 15  18:20 (WEA_03)
06:53 18:08 (WEA_03)
20:00 9 18:17 (WEA_03)
06:50
20:01
06:48
20.03
06:46
20:05
06:43
20:07
06:41
| 20:08
| 06:39
20:10
06:37
20:12
06:34 19:42 (WEA_06)
20:13 3 19:45 (WEA_06)
06:32 19:39 (WEA_06)
20:15 9 10:48 (WEA_06)
06:30 19:37 (WEA_06)
20:17 12 19:49 (WEA_06)
06:28 19:36 (WEA_06)
| 20:19 14 19:50 (WEA_06)
17:57 (WEA NO1) | 06:26 19:36 (WEA_06) | 0.
18:01 (WEA NO1) | 20:20 14 19:50 (WEA_06)
17:11 (WEA_03) | 06:23 19:35 (WEA_06)
18:03 (WEA NO1) | 20:22 15  19:50 (WEA_06)
17:08 (WEA_03) | 06:21 19:35 (WEA_06)
18:06 (WEA NO1) | 20:24 14 19:49 (WEA_06)
17:05 (WEA_03) | 06:19 19:35 (WEA_06)
18:07 (WEA NO1) | 20:25 14 19:49 (WEA_06)
17:04 (WEA_03) | 06:17 19:35 (WEA_06)
18:00 (WEA NO1) | 20:7 13 19:48 (WEA_06)
17:03 (WEA_03) | 06:15 19:37 (WEA_06)
18:11 (WEA NO1) | 20:29 9 19:46 (WEA_D6)
17:01 (WEA_03) | 06:13 19:39 (WEA_06)
18:10 (WEA NO1) | 20:31 5 19:44 (WEA_06)
17:01 (WEA_03) | 06:11 19:35 (WEA_02)
18:10 (WEA NO1) | 20:32 3 19:38 (WEA_02)
17:01 (WEA_03) | 06:08 19:30 (WEA_02)
18:10 (WEA NO1) | 20:34 12 19:42 (WEA 02)
17:00 (WEA_03) | 06:06 19:27 (WEA_02)
18:09 (WEA NO1) | 20:36 17 19:44 (WEA_02)
17:00 (WEA_03) | 06:04 19:26 (WEA_02)
18:08 (WEA NO1) | 20:37 20 19:46 (WEA_02)
17:00 (WEA_03) | 06:02 19:24 (WEA_02)
18:07 (WEANOL) | 20:39 23 19:47 (WEA_02)
16:59 (WEA_03) | 06:00 19:23 (WEA _02)
18:05 (WEA NO1) | 20:41 24 19:47 (WEA_02)
18:00 (WEA_03) | 05:58 19:23 (WEA_02)
19:03 (WEA NO1) | 20:42 26 19:49 (WEA_02)
18:00 (WEA_03) | 05:56 10:22 (WEA_02)
18:56 (WEA NO1) | 20:44 27 19:49 (WEA_02)
18:00 (WEA_03) |
18:26 (WEA_03) |
| 416
| 34
dergegeben (S

42

42

19:22 (WEA_02)
19:49 (WEA_02)
19:21 (WEA_02)
19:49 (WEA_02)
19:21 (WEA_02)
20:20 (WEA_10)
19:20 (WEA_02)
20:21 (WEA_10)
19:21 (WEA_02)
20:24 (WEA_10)
19:21 (WEA_02)
20:25 (WEA_10)
19:21 (WEA_02)
20:26 (WEA_22)
19:22 (WEA_02)
20:38 (WEA_22)
19:22 (WEA 02)
20:29 (WEA_23)
19:22 (WEA_02)
20:30 (WEA_23)
19:23 (WEA_02)
20:33 (WEA_23)
19:24 (WEA_02)
20:33 (WEA_23)
19:25 (WEA_02)
20:35 (WEA_23)
19:26 (WEA_02)
20:36 (WEA_23)
19:28 (WEA_02)
20:37 (WEA_23)
19:30 (WEA_02)
20:37 (WEA_23)
20:23 (WEA_23)
20:36 (WEA_23)
20:24 (WEA_23)
20:36 (WEA_23)
20:25 (WEA_23)
20:36 (WEA_23)
20:25 (WEA_23)
20:34 (WEA_23)
20:26 (WEA_23)
20:33 (WEA_23)
20:29 (WEA_23)
20:30 (WEA_23)

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

| Juni

105:09
|21:32
105:08
|21:33
05:07
21:34
05:07
21:35
05:06
21:36
05:05
21:37
05:05
21:38
05:04
21:39
05:04
| 21:40
105:03
21:40
05:03
2141
05:02
21:42
05:02
21:43
05:02
21:43
05:02
21:44
05:02
| 21:44
| 05:02
| 21:45
05:02
21:45
05:02
21:45
05:02
21:46
05:02
21:46
05:02
21:46
105:02
| 21:46
05:03
21:47
05:03
21:47
05:03
2:47
05:04
21:46
05:04
21:46
05:05
21:46
05:05

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

20:44 (WEA_05)
20:48 (WEA_05)
20:43 (WEA_05)
20:49 (WEA_05)
20:42 (WEA_05)
20:51 (WEA_05)
20:41 (WEA _05)
20:51 (WEA_05)
20:41 (WEA_05)
20:52 (WEA_05)
20:41 (WEA_05)
20:53 (WEA_05)
20:40 (WEA_05)
20:53 (WEA_05)
20:40 (WEA_05)
20:54 (WEA_05)
20:41 (WEA_05)
20:54 (WEA_05)
20:41 (WEA_05)
20:55 (WEA_05)
20:41 (WEA_05)
20:55 (WEA_05)
20:41 (WEA_05)
20:56 (WEA_05)
20:41 (WEA_05)
20:56 (WEA_05)
20:41 (WEA_05)
20:56 (WEA_05)
20:41 (WEA_05)
20:56 (WEA_05)
20:41 (WEA_05)
20:56 (WEA_05)
20:42 (WEA_05)
20:57 (WEA_05)
20:42 (WEA_05)
20:57 (WEA_05)
20:42 (WEA_05)
20:57 (WEA_05)
20:43 (WEA_05)
20:58 (WEA_05)
20:43 (WEA_05)
20:57 (WEA_05)
20:43 (WEA_05)
20:57 (WEA_05)
20:44 (WEA_05)
20:58 (WEA_05)
20:45 (WEA_05)
20:58 (WEA_05)
20:44 (WEA_05)
20:57 (WEA_05)
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DNV

Prajekt: Lizenzerter Anwendes:

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

Berechnet

22.09.2021 16:46/3.5.552

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_30 - IO 30 Granneweg 8, Wegensen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | November | Dezember
1 ]05:06 20:45 (WEA_05) | 05:43 19:34 (WEA_02) | 06:32 |07:22 |07:16 15:26 (WEA_11) | 08:07
| 21:46 13 20:58 (WEA_05) | 21:14 40 | 19:02 | 16:56 24 15:50 (WEA_11) |16:15
2 105:07 20:45 (WEA_05) | 05:44 107:23 107:17 15:26 (WEA_11) | 08:08
2045 12 20:57 (WEA05) | 21112 42 19:00 16:54 23 1549 (WEA_11) |16:14
3 105:07 20:46 (WEA_05) | 05:46 19:32 (WEA_02) | 06:36 07:25 07:19 15:27 (WEA_11) | 08:10
21:45 11 20:57 (WEA05) | 21:10 42 20:40 (WEA_23) | 20:07 18:57 16:52 21 1548 (WEA_11) [16:14
4 |05:08 20:47 (WEA_05) | 05:47 19:32 (WEA_02) | 06:37 07:27 07:21 15:28 (WEA_11) | 08:11
21:45 10 20:57 (WEA_05) | 21:09 41 20:39 (WEA_23) 18:55 16:50 19 15:47 (WEA_11) |16:13
5 105:00 20:48 (WEA_05) | 05:49 : 07:28 07:23 15:30 (WEA_11) | 08:12
21:44 8 20:56 (WEA_05) | 21:07 41 20:37 (WEA_22) | 20:02 18:53 16:48 16 15:46 (WEA_11) |16:13
6 |05:10 20:49 (WEA_05) | 05:50 19:31 (WEA_02) | 06:41 07:30 07:25 15:32 (WEA_11) | 08:14
21:44 5 20:54 (WEA_05) | 21:05 40 20:36 (WEA_10) | 20:00 18:50 1647 12 1544 (WEA_11) |16:12
7 105:11 05:52 19:30 (WEA_02) 07:32 07:26 15:35 (WEA_11) | 08:15
21:43 2003 38 18:48 16:45 6 1541 (WEA_11) |16:12
8 ]05:12 05:53 18:03 (WEA_03) | 07:33 07:28 08:16
21:42 21:02 9 18:12 (WEA_03) | 18:46 16:43 16:12
9 ]05:13 05:55 17:59 (WEA_03) | 07:35 07:30 08:17
| 21:42 J21:00 33 (WEA_10 15 18:14 (WEA_03) | 18:44 116:42 |16:11
10 [05:14 105:57 19:30 (WEA_02) | 06:47 17:57 (WEA_03) | 07:37 07:32 08:18
21:41 20058 29 19:59(WEA02) [19:51 19 18:16 (WEA_03) | 18:41 16:40 16:11
11 [05:15 05:58 19:30 (WEA_02) | 06:49 17:54 (WEA_03) | 07:39 07:34 08:19
21:40 20:5 28 19:58(WEA 02) |19:49 23 18:17 (WEA 03) | 18:39 16:38 16:11
12 |05:16 06:00 1 (WEA_02) | 06:50 17:53 (WEA_03) | 07:40 07:35 08:21
21:39 2054 28 19:58(WEA02) |19:46 25  18:18 (WEA_03) | 18:37 16:37 16:11
13 |05:17 06:02 19:30 (WEA_02) | 06:52 17:51 (WEA_03) | 07:42 07:37 08:22
21:39 20:52 27 19:57 (WEA02) | 19:44 27 18:18 (WEAD3) | 18:35 16:35 16:11
14 |05:18 06:03 19:31 (WEA 02) | 06:54 17:50 (WEA_03) | 07:44 07:39 08:22
21:38 20:50 25 (WEA_02) | 19:42 40 18:53 (WEANOL) | 18:32 16:34 16:11
15 05:19 06:05 (WEA_02) | 06:55 17:50 (WEA_03) | 07:45 07:41 08:23
21:37 2048 A (WEA_02) |19:30 44 18:55 (WEANOL) | 18:30 16:32 16:11
16 105:20 | 06:06 (WEA_02) | 06:57 17:48 (WEA_03) | 07:47 107:42 | 08:24
21:36 2046 2 (WEA02) | 19:37 48 18:55 (WEANO1) | 18:28 16:31 |16:11
17 [05:21 06:08 (WEA_02) | 06:59 17:48 (WEA_03) | 07:49 07:44 08:25
21:35 2044 19 (WEA02) [19:35 51  18:57 (WEANO1) | 18:26 16:30 16:11
18 105:23 06:10 (WEA_02) | 07:00 17:47 (WEA_03) | 07:51 07:46 08:26
21:33 042 17 (WEA 02) [19:32 51 18:56 (WEANO1) | 18:24 16:28 16:11
19 |05:24 06:11 (WEA_02) | 07:02 17:47 (WEA_03) | 07:52 07:48 08:27
21:32 2040 12 1948 (WEA02) [19:30 53 18:57 (WEANOL) | 18:22 16:27 16:12
20 05:25 06:13 07:03 17:47 (WEA_03) | 07:54 16:38 (WEA_11) | 07:49 08:27
21:31 20:38 19:28 53 18:57 (WEANOL) [18:20 4 16:42 (WEA_L1) [ 16:26 16:12
21 |05:27 06:14 9:44 (WEA_06) | 07:05 17:47 (WEA_03) | 07:56 16:33 (WEA_11) | 07:51 08:28
21:30 20:36 6 (WEA_06) | 19:25 51 18:56 (WEA NO1) | 18:17 12 16:45 (WEA_11) | 16:25 16:12
22 05:28 20:38 (WEA_23) | 06:16 (WEA_06) | 07:07 17:48 (WEA_03) | 07:58 16:31 (WEA_11) | 07:53 08:28
21:29 5 2043 (WEA_23) | 20:34 10 (WEA_06) | 19:23 50  18:56 (WEANOL) [ 18:15 16  16:47 (WEA_LL) | 16:23 16:13
23 105:29 20:36 (WEA_23) | 06:18 (WEA_06) | 07:08 17:48 (WEA_03) | 07:59 16:29 (WEA_11) | 07:54 08:29
| 21:27 8 20044 (WEA_23) | 20:31 13 (WEA06) [19:21 46 18:54 (WEANOL) [ 18:13 20 16349 (WEA_11) | 16:22 |16:13
24 105:31 20:35 (WEA_23) | 06:19 (WEA_06) | 07:10 17:49 (WEA_03) | 08:01 16:28 (WEA_11) | 07:56 08:20
2:26 10 2045 (WEA_23) | 20029 14 (WEA 06) |19:18 40  18:51 (WEANO1) [18:11 22 16:50 (WEA 11) |16:21 16:14
25 105:32 20:35 (WEA_23) | 06:21 (WEA_06) | 07:12 17:50 (WEA_03) | 07:03 15:27 (WEA_11) | 07:58 08:30
2:25 11 20:46 (WEA_23) | 20027 15 (WEA_06) [ 19:16 35 18:49 (WEANOL) [17:09 23 15:50 (WEA_11) | 16:20 16:14
26 105:34 20:34 (WEA_23) | 06:23 (WEA_06) | 07:13 17:51 (WEA_03) | 07:05 15:27 (WEA_11) | 07:59 08:30
2:23 12 20046 (WEA_23) | 2025 15 19:52(WEA06) [19:14 26 18:46 (WEANOL) [17:07 24 15:51 (WEA_11) | 16:19 16:15
27 |05:35 19:42 (WEA_02) | 06:24 19:38 (WEA_06) | 07:15 17:55 (WEA_03) | 07:07 15:26 (WEA_11) | 08:01 08:30
21:22 20 20:47 (WEA_23) | 20:23 14 19:52 (WEA_06) | 19:11 14 18:44 (WEA NO1) | 17:05 25 15:51 (WEA_11) | 16:18 16:16
28 05:37 19:40 (WEA_02) | 06:26 19:37 (WEA_06) | 07:17 07:08 15:26 (WEA_11) | 08:02 08:30
21:20 26 20047 (WEA_23) | 2021 14 L 19:09 17:03 25 15:51 (WEA_11) | 16:17 16:17
29 105:38 19:38 (WEA_02) | 06:28 1 07:18 07:10 15:26 (WEA_11) | 08:04 08:31
2119 29 20047 (WEA_23) | 20:18 12 19 19:07 17:01 25 15:51 (WEA_11) | 16:17 16:18
30 |05:40 19:37 (WEA_02) | 06:29 19:3 07:20 07:12 15:26 (WEA_11) | 08:05 08:31
21:17 35 20047 (WEA_23) | 20:16 9 19:48 (WEA_06) | 19:04 16:59 25  15:51 (WEA_11) | 16:16 16:18
31 |05:41 19:35 (WEA_02) | 06:31 19:42 (WEA_06) | 107:14 15:26 (WEA_11) | | 08:31
121:15 39 20:45 (WEA_23) | 20:14 3 19:45(WEA_06) | 116:57 25  15:51 (WEA_11) | |16:19
Sonnenscheinstunden | 502 | 454 | 381 | 331 | 26 | 243

astr.max.mégl Beschattung | 254 I o I 720 | 246 | 121 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

Sonnenuntergang (S5:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, veww.emd-i ional.com, windp Lok noswaozs/se  WINAPRO .
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DNV

Prajekt: Lizenzerter Anwendes:

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

Berechnet

22.09.2021 16:46/3.5.552

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_31 - IO 31 Granneweg 4, Wegensen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Mérz | April | Mai | Juni
1 ]08:31 | 08:04 | 07:10 16:27 (WEA_11) | 06:59 18:33 (WEA_03) | 05:54 105:09
| 16:21 |17:09 16:49 (WEA_11) | 19:55 36 19:13 (WEA NO1) | 20:46 | 21:32
200831 |08:02 16:27 (WEA_11) | 06:57 18:31 (WEA_03) | 05:53 19:51 (WEA 02) | 05:08
[16:22  |17:11 21 1648 (WEA_11) | 19:56 36 19111 (WEA NOL) | 20:47 6 19:57 (WEA 02) | 21:33
3 108:30 08:01 16:28 (WEA_11) | 06:55 18:30 (WEA_03) | 05:51 19:48 (WEA_02) | 05:07
16:23 17:12 19 16:47 (WEA_11) [19:58 27 19:05 (WEANOL) | 20:49 12 20:00 (WEA_02) | 21:34
4 ]08:30 07:59 16:30 (WEA_11) | 06:53 18:29 (WEA_03) | 05:49 19:46 (WEA_02) | 05:07
16:24 17:14 15 16:45 (WEA_11) | 20:00 26 18:55 (WEA_03) | 20:51 15 20:01 (WEA 02) | 21:35
5108:30 07:57 16:32 (WEA_11) | 06:50 18:28 (WEA_03) | 05:47 19:45 (WEA_02) | 05:06
16:25 17:16 11 16:43 (WEA_11) | 20:01 8 18:56 (WEA_03) | 20:52 18 20:03 (WEA 02) | 21:36
6 |08:30 07:56 06:48 18:28 (WEA_03) | 05:45 19:44 (WEA_02) | 05:05
16:26 17:18 20:03 28 18:56 (WEA 03) | 20:54 20 2004 (WEA_02) | 21:37
7 108:29 07:54 06:46 18:27 (WEA_03) | 05:43 19:42 (WEA_02) | 05:05
16:38 17:20 2005 28 1 20:56 25 20:26 (WEA_10) | 21:38
8 |08:29 07:52 06:43 1 05:41 19:42 (WEA_02) | 05:04
16:29 17:22 20:07 2 1 20:57 30 20:28 (WEA_10) | 21:39
9]08:28 07:50 06:41 1 _03) | 05:40 19:42 (WEA 02) | 05:04
[16:30 | 17:24 120:08 28 18:55(WEA 03) | 20:59 32 20:29 (WEA_10) | 21:40
10 [08:28 | 07:49 106:39 18:28 (WEA_03) | 05:38 19:41 (WEA_02) | 05:03
16:32 17:25 2000 26 18:54(WEA03) [21:01 34 20:30 (WEA_10) | 21:40
11 08:27 07:47 06:37 18:28 (WEA_03) | 05:36 19:41 (WEA_02) | 05:03
16:33 17:27 20112 25 18:53(WEA 03) | 21:02 38  20:33 (WEA_23) | 21:41
12 |08:27 07:45 06:34 1 (WEA_03) | 05:35 19:41 (WEA_02) | 05:02
16:35 17:20 20013 24 18:52(WEA03) |21:04 38 20:33 (WEA_23) | 21:42
13 |08:36 07:43 06:32 18:20 (WEA_03) | 05:33 19:41 (WEA_02) | 05:02
16:36 17:31 20045 21 18:50 (WEA03) [ 21:05 40 20:35 (WEA_23) | 21:43
14 |08:25 07:41 06:30 18:31 (WEA_03) | 05:31 19:41 (WEA 02) | 05:02
16:38 17:33 20:17 18 21:07 41 20:36 (WEA_23) | 21:43
15 ]08:24 07:39 06:28 05:30 19:41 (WEA_02) | 05:02
16:39 17:35 120:19 14 21:09 42 20:38 (WEA_23) | 21:44
16 108:23 | 07:37 106:26 105:28 19:42 (WEA_02) | 05:02
[16:41 | 17:37 12020 8 21:10 42 20:40 (WEA_23) | 21:44
17 108:23 | 07:35 106:23 05:27 19:42 (WEA_02) | 05:02 20:54 (WEA_05)
[16:42  |17:38 | 20:22 21:12 41 20041 (WEA_23) | 21:45 3 20:57 (WEA_05)
18 108:22 07:33 16:38 (WEA_11) 06:21 05:25 19:42 (WEA_02) | 05:02 20:54 (WEA_05)
16:44 17:40 3 16:41 (WEA_11) 20:24 8 21:13 36 20141 (WEA_23) | 21:45 4 20:58 (WEA_05)
19 |08:21 07:31 16:32 (WEA_11) 06:19 05:24 19:43 (WEA_02) | 05:02 20:53 (WEA_05)
16:46 17:42 12 16:44 (WEA_11) 20:25 11 20:45 35 20141 (WEA_23) |21:45 5 20:58 (WEA_05)
20 | 08:20 07:29 16:30 (WEA_11) 06:17 05:23 19:43 (WEA_02) | 05:02 20:53 (WEA_D5)
16:47 17:44 16 16:46 (WEA_11) 2027 13 20:46 33 20140 (WEA_23) | 2146 5 20:58 (WEA_05)
21 |08:18 07:27 16:29 (WEA_11) 18:03 (WEA NO1) | 06:15 05:21 19:44 (WEA_02) | 05:02 20:53 (WEA_05)
16:49 17:46 19 16:48 (WEA_11) 8 18:11 (WEA NO1) | 20:29 13 21:17 31 20:40 (WEA_23) | 21:46 5 20:58 (WEA_05)
22 |08:17 07:25 16:28 (WEA_11) 18:00 (WEA NO1) | 06:13 05:20 19:45 (WEA_02) | 05:02 20:54 (WEA_05)
16:51 17:48 21 1649 (WEA_11) 12 18:12 (WEANOL) | 20:31 14 21:19 29 20140 (WEA_23) | 21146 5 20:59 (WEA_05)
23 |08:16 07:23 16:27 (WEA_11) 17:59 (WEA NO1) | 06:11 05:19 19:46 (WEA_02) | 05:02 20:54 (WEA_05)
[16:52  |17:50 23 16:50 (WEA_11) 15 18114 (WEANOL) | 20:32 14 121:20 25 20:39 (WEA_23) | 2146 5 20:59 (WEA_05)
24 108:15 |07 16:27 (WEA_11) 17:58 (WEA NO1) | 06:08 05:17 19:48 (WEA_02) | 05:03 20:55 (WEA_05)
16:54 17:51 23 16350 (WEA_11) 18 18:16 (WEANO1) | 20:34 13 2:22 19 2038 (WEA_23) | 21:46 4 20:59 (WEA_05)
25 | 08:14 07:19 16:27 (WEA_11) 17:56 (WEA NO1) | 06:06 05:16 19:49 (WEA_02) | 05:03 20:56 (WEA_05)
16:56 17:53 24 16:51 (WEA_11) 21 18:17 WEANOL) | 20:36 12 20:23 11 2000 (WEA_02) |21:47 3 20:59 (WEA_05)
26 |08:12 07:17 16:26 (WEA_11) 17:56 (WEA NO1) | 06:04 (WEA_06) | 05:15 19:51 (WEA_02) | 05:03 20:56 (WEA_O5)
16:58 17:55 24 16:50 (WEA_11) 22 18:18 (WEA No1) | 20:37 9 19:55 (WEA06) | 21:24 7 19:58 (WEA02) |21:47 2 20:58 (WEA_D5)
27 |08:11 07:15 16:26 (WEA_11) 17:56 (WEA NO01) | 06:02 19:48 (WEA_06) | 05:14 05:04
17:00 17:57 24 16:50 (WEA_11) 22 18:18 (WEA NO1) | 20:39 4 19:52 (WEA_06) | 21:26 21:46
28 |08:10 07:12 16:26 (WEA_11) 17:55 (WEA NO1) | 06:00 05:13 05:04
17:01 17:59 24 16:50 (WEA_11) 22 18:17 (WEA NOL) | 20:41 21:27 21:46
29 |08:08 18:56 (WEA NO1) | 05:58 05:12 05:05
17:03 21 19:17 (WEA NOL) | 20:42 21:28 21:46
30 | 08:07 18:38 (WEA_03) | 05:56 05:11 05:05
17:05 | 32 19:16 (WEA NO1) | 20:44 | 21:29 21:46
31 08:05 | 18:34 (WEA_03) | 105:10 |
117:07 | 19:14 (WEA NO1) | 121:31 |
Sonnenscheinstunden | 259 | 277 | 416 | 486 | 499
astr.max.mégl Beschattung | ] 213 317 ] 512 ] 700 ] 41
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (S5:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-i ional.com, windp Lok 23.09.2021 07:28 / 55 windPRO .
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Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

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

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_31 - IO 31 Granneweg 4, Wegensen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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10
1
12
13
14
15
16

17

19

21
22

23

25

27

29
30
31

Sonnenscheinstunden
astr.max.mogl.Beschattung

[ Juli

05:06
21:46
05:07
21:45
05:07
21:45
05:08
21:45
05:09
21:44
05:10
21:44
05:11
21:43
05:12
21:42
05:13
21:42
05:14
21:41
05:15
21:40
05:16
21:39
05:17
21:39
05:18
21:38
05:19
21:37
05:20
21:36
05:21
21:35
05:23
21:33
05:24
21:32
05:25
21:31
05:27
21:30
05:28
21:29
05:29
21:27
05:31
| 21:26
|05:32
21:25
05:34
21:23
05:35
21:22
05:37
21:20
05:38
21:19
05:40
21:47
05:41
21:15

502

17

23

27

30

32

34

37

36

42

43

41

41

41

456

20:03 (WEA 02)
20:06 (WEA_02)
20:00 (WEA 02)
20:09 (WEA _02)
19:58 (WEA _02)
20:47 (WEA_23)
19:56 (WEA 02)
20:48 (WEA 23)
19:55 (WEA_02)
20:49 (WEA_23)
19:55 (WEA_02)
20:50 (WEA 23)
19:54 (WEA_02)
20:51 (WEA_23)
19:53 (WEA 02)
20:51 (WEA_23)
19:53 (WEA 02)
20:52 (WEA_23)
19:53 (WEA_02)
20:51 (WEA 23)
19:52 (WEA_02)
20:51 (WEA_23)
19:52 (WEA_02)
20:50 (WEA 23)
19:52 (WEA _02)
20:48 (WEA_23)
19:52 (WEA_02)
20:47 (WEA_23)
19:51 (WEA_02)
20:45 (WEA_23)

| August

05:43
21:14
05:44
21:12
05:46
21:10
05:47
21:09
05:49
21:07
05:50
21:05
05:52
21:03
05:53
21:02
05:55
21:00
05:57
20:58
05:58
20:56
06:00
20:54
06:02
20:52
06:03
20:50
06:05
20:48
06:06
20:46
06:08
20:44
06:10
20:42
06:11
20:40
06:13
20:38
06:14
20:36
06:16
20:34
06:18
20:31
06:19
20:29
06:21
20:27
06:23
20:25
06:24
20:23
06:26
20:21
06:28
20:18
06:29
20:16
06:31
20:14
454

38

35

35

32

28

24

20

17

15

i1

11

13

14

14

13

13

11

14

18

21

24

454

| September
19:51 (WEA_02) | 06:32 18:27 (WEA_03)
20:43 (WEA_23) | 20:12 25 18:52 (WEA_03)
19:52 (WEA_02) | 06:34 18:26 (WEA_03)
20:42 (WEA_10) | 20:09 26  18:52 (WEA_03)
19:51 (WEA_02) | 06:36 18:25 (WEA_03)
20:40 (WEA_10) | 20:07 28  18:53 (WEA 03)
19:52 (WEA_02) | 06:37 18:24 (WEA_03)
20:39 (WEA_10) | 20:05 28  18:52 (WEA_03)
19:52 (WEA_02) | 06:39 18:24 (WEA_03)
20:37 (WEA_10) | 20:02 28  18:52 (WEA_03)
19:53 (WEA_02) | 06:41 18:23 (WEA_03)
20:36 (WEA_10) | 20:00 28  18:51 (WEA_03)
19:53 (WEA_02) | 06:42 18:24 (WEA_03)
20:13 (WEA_02) |19:58 27  18:51 (WEA_03)
19:55 (WEA_02) | 06:44 18:24 (WEA_03)
20:12 (WEA_02) | 19:56 26  18:50 (WEA_03)
19:55 (WEA_02) | 06:46 18:24 (WEA_03)
20:10 (WEA_02) | 19:53 25 18:49 (WEA_03)
19:58 (WEA_02) | 06:47 18:25 (WEA_03)
20:09 (WEA_02) | 19:51 34  19:04 (WEA NO1)
20:02 (WEA_02) | 06:49 18:25 (WEA_03)
20:04 (WEA_02) |19:49 36  19:05 (WEA NO1)
06:50 18:26 (WEA_03)
19:46 35  19:06 (WEA NO1)
06:52 18:28 (WEA_03)
19:44 32 19:06 (WEA NO1)
06:54 18:32 (WEA_03)
19:42 26 19:07 (WEA NO1)
06:55 18:46 (WEA NO1)
19:39 21 19:07 (WEA NO1)
19:55 (WEA_06) | 06:57 18:44 (WEA NO1)
20:01 (WEA 06) | 19:37 22 19:06 (WEA NO1)
19:53 (WEA_06) | 06:59 18:45 (WEA NO1)
20:02 (WEA_06) | 19:35 21 19:06 (WEA NO1)
19:52 (WEA_06) | 07:00 18:44 (WEA NO1)
20:03 (WEA_06) |19:32 21 19:05 (WEA NO1)
19:50 (WEA_06) | 07:02 18:44 (WEA NO1)
20:03 (WEA_06) |19:30 19  19:03 (WEA NO1)
19:50 (WEA_06) | 07:03 18:45 (WEA NO1)
20:04 (WEA_06) | 19:28 16  19:01 (WEA NO1)
19:50 (WEA_06) | 07:05 18:45 (WEA NO1)
20:04 (WEA_06) | 19:25 13  18:58 (WEA NO1)
19:50 (WEA_06) | 07:07 18:47 (WEA NO1)
20:03 (WEA_06) | 19:23 9 18:56 (WEA NO1)
19:50 (WEA_06) | 07:08 18:50 (WEA NO1)
20:03 (WEA_06) | 19:21 4 18:54 (WEA NO1)
19:50 (WEA_06) | 07:10
20:01 (WEA_06) | 19:18
19:52 (WEA_06) | 07:12
20:00 (WEA _06) | 19:16
07:13
19:14
18:38 (WEA_03) | 07:15
18:46 (WEA 03) | 19:11
18:34 (WEA_03) | 07:17
18:48 (WEA_03) | 19:09
18:32 (WEA_03) | 07:18
18:50 (WEA_03) | 19:07
18:29 (WEA_03) | 07:20
18:50 (WEA_03) | 19:04
18:28 (WEA_03)
18:52 (WEA_03)
381
550
geben (S

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiederg

Tag im Monat

Sonnenaufgang
Sonnenuntergang (SS:MM)

(S5:MM)

Minuten mit Schatten

| Oktober

07:22
19:02
07:23
19:00
07:25
18:57
07:27
18:55
07:28
18:53
07:30
18:50
07:32
18:48
07:33
18:46
07:35
18:44
07:37
18:41
07:39
18:39
07:40
18:37
07:42
18:35
07:44
18:32
07:45
18:30
07:47
18:28
07:49
18:26
07:51
18:24
07:52
18:22
07:54
18:20
07:56
18:17
07:58
18:15
07:59
18:13
08:01
|18:11
|07:03
17:09
07:05
17:07
07:07
17:05
07:08
17:03
07:10
17:01
07:12
16:59
07:14
16:57
331

14

17

19

21

23

24

24

24

24

24

22

20

18

15

10

306

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

Zeitpunkt (SS:MM) Schattenende

17:00 (WEA_11)
17:16 (WEA_11)
17:06 (WEA_11)
17:20 (WEA_11)
17:03 (WEA_11)
17:20 (WEA_11)
17:02 (WEA_11)
17:21 (WEA_11)
17:01 (WEA_11)
17:22 (WEA_11)
17:00 (WEA_11)
17:23 (WEA_11)
16:50 (WEA_11)
17:23 (WEA _11)
16:58 (WEA_11)
17:22 (WEA_11)
16:58 (WEA_11)
17:22 (WEA_11)
16:58 (WEA_11)
17:22 (WEA_11)
16:58 (WEA_11)
17:22 (WEA_11)
16:59 (WEA_11)
17:21 (WEA_11)
17:00 (WEA_11)
17:20 (WEA_11)
17:00 (WEA_11)
17:18 (WEA_11)
17:01 (WEA_11)
17:16 (WEA_11)
17:04 (WEA_11)
17:14 (WEA_11)

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

| Novembel Dezember
07:16 08:07
16:56 16:15
07:17 08:08
16:54 16:14
07:19 08:10
16:52 16:14
07:21 08:11
16:50 16:13
07:23 08:12
16:48 16:13
07:25 08:14
16:47 16:12
07:26 08:15
16:45 16:12
07:28 08:16
16:43 16:12
07:30 08:17
16:42 i6:11
07:32 08:18
16:40 16:11
07:34 08:19
16:38 16:11
07:35 08:21
16:37 16:11
07:37 08:22
16:35 16:11
07:39 08:22
16:34 16:11
07:41 08:23
16:32 16:11
07:42 08:24
16:31 16:11
07:44 08:25
16:30 16:11
07:46 08:26
16:28 16:11
07:48 08:27
16:27 16:12
07:49 08:27
16:26 16:12
07:51 08:28
16:25 16:12
07:53 08:28
16:23 16:13
07:54 08:29
16:22 16:13
07:56 08:29
| 16:21 16:14
| 07:58 08:30
16:20 16:14
07:59 08:30
16:19 16:15
08:01 08:30
16:18 16:16
08:02 08:30
16:17 16:17
08:04 08:31
16:17 16:18
08:05 08:31
16:16 16:18
08:31
16:19
266 243

23.09.2021 07:28 / 56 windPRO '
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Prajekt: Lizenzerter Anwendes:

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

Berechnet

22.09.2021 16:46/3.5.552

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_32 - IO 32 Untere DorfstralBe 7, Wegensen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Mérz | April | Mai | Juni

1 ]08:31 | 08:04 | 07:10 16:39 (WEA_11) | 06:59 18:31 (WEA_03) | 05:54 19:31 (WEA_02) |05:09 20:29 (WEA_05)
| 16:21 |17:09 19 16:58 (WEA_11) | 19:55 23 18:54 (WEA_03) | 20:46 21 19:52 (WEA_02) | 21:32 16 20:45 (WEA_05)
200831 |08:02 16:39 (WEA_11) | 06:57 18:31 (WEA _03) | 05:52 19:31 (WEA_02) | 05:08 20:29 (WEA_05)
[16:22 | 17:10 17 16:56 (WEA_11) | 19:56 23 18:54 (WEA 03) | 2047 20 19:51 (WEA 02) | 21:33 16 20:45 (WEA_05)
3 108:30 08:01 16:41 (WEA_11) | 06:55 18:31 (WEA_03) | 05:51 19:31 (WEA_02) |05:07 20:29 (WEA_05)
16:23 17:12 14 16:55 (WEA_11) [19:58 21 18:52 (WEA03) | 20:4S 19 19:50 (WEA02) | 21:34 16  20:45 (WEA_O5)
4 ]08:30 07:59 16:43 (WEA_11) | 06:53 18:31 (WEA_03) | 05:49 19:32 (WEA_02) | 05:07 20:30 (WEA_05)
16:24 17:14 10 16:53 (WEA_11) | 20:00 20 18:51 (WEA_03) | 20:51 17 19:49 (WEA 02) | 21:35 16 20:46 (WEA_D5)
5108:30 07:57 06:50 18:33 (WEA_03) | 05:47 19:34 (WEA_02) | 05:06 20:30 (WEA_05)
16:25 17:16 20:01 17 18:50 (WEA_03) | 20:52 15  19:49 (WEA 02) | 21:36 15  20:45 (WEA_D5)
6 |08:30 07:56 06:48 18:34 (WEA_03) | 05:45 19:35 (WEA_02) | 05:05 20:30 (WEA_05)
16:26 17:18 20:03 15 18:49 (WEA03) [20:54 14 20:25(WEA_23) |21:37 16 20:46 (WEA_05)
7 108:29 07:54 06:46 18:36 (WEA_03) | 0543 19:37 (WEA_02) | 05:05 20:30 (WEA_05)
16:38 17:20 20:05 9 1845 (WEA03) [20:56 11 20:26 (WEA_23) [21:38 15  20:45 (WEA_05)
8 |08:29 07:52 06:43 0541 20:21 (WEA_23) | 05:04 20:31 (WEA_05)
16:29 17:22 20:07 20:57 7 20:28 (WEA_23) | 21:39 15 20:46 (WEA_05)
9]08:28 07:50 06:41 0540 20:20 (WEA_23) |05:04 20:31 (WEA_05)
[16:30 | 17:24 | 20:08 |20:59 9 20029 (WEA_23) |21:40 14 20:45 (WEA_05)
10 [08:28 | 07:49 106:39 | 05:38 20:20 (WEA_23) |05:03 20:31 (WEA_05)
16:32 17:25 20:10 2101 10 20:30 (WEA_23) | 2140 15 20:46 (WEA_05)
11 08:27 07:47 06:37 05:36 20:20 (WEA_23) |05:03 20:32 (WEA_05)
16:33 17:27 20:12 2102 13 20:33(WEA 23) | 2141 14 20:46 (WEA_05)
12 |08:27 07:45 06:34 05:35 20:20 (WEA_23) | 05:02 20:32 (WEA_05)
16:35 17:20 20:13 2104 12 20:32 (WEA_23) 2142 13 20:45 (WEA_05)
13 |08:36 07:43 06:32 19:43 (WEA_06) | 05:33 20:20 (WEA_23) | 05:02 20:32 (WEA_05)
16:36 17:31 2:15 5 19:48 (WEA06) | 2105 12 20:32 (WEA_23) 2143 14 20:46 (WEA_05)
14 |08:25 07:41 06:30 19:41 (WEA_06) | 05:31 20:20 (WEA_23) | 05:02 20:33 (WEA_05)
16:38 17:33 20:17 9 19:50 (WEA_06) | 21:07 11 20:31 (WEA_23) | 21:43 13 20:46 (WEA_05)
15 ]08:24 07:39 06:28 19:40 (WEA_06) | 05:30 20:22 (WEA_23) | 05:02 20:33 (WEA_05)
16:39 17:35 120:19 12 19:52 (WEA_06) 9 20:31 (WEA_23) [21:44 13 20:46 (WEA_05)
16 108:23 | 07:37 106:26 19:40 (WEA_06) | 0. 20:23 (WEA_23) |05:02 20:33 (WEA_05)
[16:41 | 17:37 120:20 12 19:52 (WEA_06) 7 20030 (WEA_23) | 21:44 13 20:46 (WEA_05)
17 108:23 | 07:35 106:23 19:39 (WEA_06) 20:25 (WEA_23) |05:02 20:34 (WEA_05)
[16:42  |17:38 120:22 13 19:52 (WEA_06) 2 20027 (WEA_23) | 21:45 12 20:46 (WEA_05)
18 108:22 07:33 06:21 19:39 (WEA_06) 05:02 20:34 (WEA_05)
16:44 17:40 20:24 12 19:51 (WEA_06) 2145 12 20:46 (WEA_05)
19 |08:21 07:31 18:04 (WEA NO1) | 06:19 19:39 (WEA_06) 05:02 20:34 (WEA_05)
16:46 17:42 3 18:07 (WEANO1) | 20:25 11 19:50 (WEA_06) 2045 12 20:46 (WEA_05)
20 | 08:20 07:29 16:44 (WEA_11) 18:01 (WEA NO1) | 06:17 19:40 (WEA_06) 05:02 20:34 (WEA_05)
16:47 17:44 9 16:53 (WEA_11) §  18:00 (WEANOL) | 20:27 9 19:49 (WEA_06) 246 12 20:46 (WEAO5)
21 |08:18 07:27 16:42 (WEA_11) 17:59 (WEA NO1) | 06:15 19:41 (WEA_0Z) 05:02 20:34 (WEA_05)
16:49 17:46 14 16:56 (WEA_11) 12 18:11 (WEA NO1) | 20:29 5 19:46 (WEA_06) 21:46 12 20:46 (WEA_05)
22 |08:17 07:25 16:41 (WEA_11) 17:57 (WEA NO1) | 06:13 19:37 (WEA_02) 05:02 20:35 (WEA_05)
16:51 17:48 16 16:57 (WEA_11) 15 18:12 (WEANOL) | 20:31 11 19:48 (WEA_02) 2046 12 20:47 (WEA_05)
23 |08:16 07:23 16:40 (WEA_11) 17:56 (WEA NO1) | 06:11 19:35 (WEA_02) 20:33 (WEA_05) |05:02 20:35 (WEA_05)
[16:52  |17:50 18 16:58 (WEA_11) 18 18:14 (WEANOL) | 20:32 15 19:50 (WEA_02) 5 20:38 (WEA05) | 21:46 12 20:47 (WEA_05)
24 108:15 |07 16:39 (WEA_11) 17:43 (WEA_03) | 06:08 19:34 (WEA_02) 20:32 (WEA_05) |05:03 20:35 (WEA_05)
16:54 17:51 20 16359 (WEA_11) 24 18:16 (WEANO1) | 20:39 17 19:51 (WEA_02) 8 20:40 (WEA 05) | 21:46 12 20:47 (WEA_05)
25 | 08:14 07:19 16:39 (WEA_11) 17:38 (WEA_03) | 06:06 19:33 (WEA_02) 20:31 (WEA_05) |05:03 20:36 (WEA_05)
16:56 17:53 20 16:59 (WEA_11) 32 18:15 WEANO1) | 20:36 18 19:51 (WEA_02) 10 20:41 (WEA_05) | 21:47 12 20:48 (WEA_05)
26 |08:12 07:17 16:38 (WEA_11) 17:36 (WEA_03) | 06:04 19:32 (WEA_02) 20:30 (WEA_05) |05:03 20:36 (WEA_05)
16:58 17:55 2 16:59 (WEA_11) 36 18:15 WEANO1) | 20:37 20 19:52 (WEA_02) 12 20:42 (WEA05) | 2147 12 20:48 (WEA_O5)
27 |08:11 07:15 16:38 (WEA_11) 17:35 (WEA_03) | 06:02 19:31 (WEA_0Z) 20:30 (WEA_05) | 05:04 20:35 (WEA_05)
17:00 17:57 21 16:59 (WEA_11) 30 18:15 (WEANOL) | 20:39 21 19:52 (WEA_02) 13 20:43 (WEA_05) |21:46 13 20:48 (WEA_05)
28 |08:10 07:12 16:39 (WEA_11) 17:33 (WEA_03) | 06:00 19:31 (WEA_02) 20:29 (WEA_05) | 05:04 20:36 (WEA_05)
17:01 17:59 19 16:58 (WEA_11) 39 18:13 (WEANOL) | 2041 21 19:52 (WEA_02) 14 20:43 (WEA05) | 21146 13 20:49 (WEA_05)
29 |08:08 18:32 (WEA_03) | 05:58 19:31 (WEA_02) 20:29 (WEA_05) | 05:05 20:36 (WEA_05)
17:03 39 19:13 (WEANOL) | 20142 22 19:53 (WEA_02) 15 20:44 (WEA05) | 21146 14 20:50 (WEA_05)
30 | 08:07 18:32 (WEA_03) | 05:56 19:31 (WEA_02) 20:29 (WEA_05) | 05:05 20:36 (WEA_05)
17:05 | 37 19:11 (WEA NO1) | 20:44 21 19:52 (WEA_02) 15 20:44 (WEA_05) | 21:46 13 20:49 (WEA_05)

31 08:05 | 18:31 (WEA_03) | 20:39 (WEA_05) |

117:07 | 32 19:08 (WEA NO1) | 15 20:44 (WEA_05) |

Sonnenscheinstunden | 259 | 277 | 416 | 499
astr.max.mégl Beschattung | ] 158 394 ] 382 316 ] 407
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

Sonnenuntergang (S5:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, veww.emd-i ional.com, windp Lok noeaozs/sy  WINAPRO .
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Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

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

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_32 - IO 32 Untere DorfstralBe 7, Wegensen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

[

~

w

”

~

10
1
12
13
14
15
16

17

19

21
22

23

25

27

29
30
31

Sonnenscheinstunden
astr.max.mogl.Beschattung

[ Juli

05:06
21:46
05:07
21:45
05:07
21:45
05:08
21:45
05:09
21:44
05:10
21:44
05:11
21:43
05:12
21:42
05:13
21:42
05:14
21:41
05:15
21:40
05:16
21:39
05:17
21:38
05:18
21:38
05:19
21:37
05:20
21:36
05:21
21:35
05:23
21:33
05:24
21:32
05:25
21:31
05:27
21:30
05:28
21:29
05:29
21:27
05:31
| 21:26
|05:32
21:25
05:34
21:23
05:35
21:22
05:37
21:20
05:38
21:19
05:39
21:17
05:41
21:15

502

14

14

15

15

16

15

15

16

16

15

15

15

15

15

14

14

13

11

10

11

12

327

20:36 (WEA_05)
20:50 (WEA_05)
20:36 (WEA_05)
20:50 (WEA_05)
20:36 (WEA_05)
20:51 (WEA_05)
20:36 (WEA_05)
20:51 (WEA_05)
20:36 (WEA_05)
20:52 (WEA_05)
20:36 (WEA_05)
20:51 (WEA_05)
20:36 (WEA_05)
20:51 (WEA_05)
20:36 (WEA_05)
20:52 (WEA_05)
20:36 (WEA_05)
20:52 (WEA_05)
20:37 (WEA_05)
20:52 (WEA_05)
20:37 (WEA_05)
20:52 (WEA_05)
20:37 (WEA_05)
20:52 (WEA_05)
20:37 (WEA_05)
20:52 (WEA_05)
20:37 (WEA_05)
20:52 (WEA _05)
20:38 (WEA_05)
20:52 (WEA_05)
20:38 (WEA_05)
20:52 (WEA_05)
20:39 (WEA_05)
20:52 (WEA_05)
20:40 (WEA_05)
20:51 (WEA _05)
20:41 (WEA_05)
20:50 (WEA _05)
20:42 (WEA_05)
20:49 (WEA_05)
20:44 (WEA_05)
20:46 (WEA_05)

20:34 (WEA 23)
20:39 (WEA_23)
20:33 (WEA 23)
20:41 (WEA 23)
20:32 (WEA 23)
20:42 (WEA_23)
20:32 (WEA_23)
20:43 (WEA_23)
20:31 (WEA 23)
20:43 (WEA_23)

| August

05:43
21:14
05:44
21:12
05:46
21:10
05:47
21:09
05:49
21:07
05:50
21:05
05:52
21:03
05:53
21:02
05:55
21:00
05:57
20:58
05:58
20:56
06:00
20:54
06:01
20:52
06:03
20:50
06:05
20:48
06:06
20:46
06:08
20:44
06:10
20:42
06:11
20:40
06:13
20:38
06:14
20:36
06:16
20:34
06:18
20:31
06:19
20:29
06:21
20:27
06:23
20:25
06:24
20:23
06:26
20:21
06:28
20:18
06:29
20:16
06:31
20:14
454

13

12

10

14

13

16

18

19

20

20

21

21

21

20

20

19

17

14

10

11

13

13

13

12

424

20:30 (WEA_23)
20:43 (WEA_23)
20:30 (WEA_23)
20:42 (WEA_23)
20:30 (WEA_23)
20:40 (WEA_23)
20:31 (WEA_23)
20:39 (WEA_23)
19:50 (WEA_02)
20:37 (WEA_23)
19:46 (WEA_02)
20:36 (WEA_23)
19:44 (WEA_02)
19:57 (WEA_02)
19:43 (WEA_02)
19:59 (WEA_02)
19:41 (WEA_02)
19:59 (WEA_02)
19:41 (WEA_02)
20:00 (WEA _02)
19:40 (WEA_02)
20:00 (WEA_02)
19:40 (WEA_02)
20:00 (WEA_02)
19:39 (WEA_02)
20:00 (WEA_02)
19:39 (WEA_02)
20:00 (WEA_02)
19:38 (WEA_02)
19:59 (WEA_02)
19:39 (WEA_02)
19:59 (WEA _02)
19:38 (WEA_02)
19:58 (WEA_02)
19:39 (WEA_02)
19:58 (WEA_02)
19:39 (WEA_02)
19:56 (WEA_02)
19:41 (WEA_02)
19:55 (WEA_02)
19:43 (WEA_02)
19:53 (WEA_02)
19:46 (WEA_06)
19:52 (WEA_06)
19:45 (WEA_06)
19:54 (WEA_06)
19:43 (WEA_06)
19:54 (WEA_06)
19:42 (WEA_06)
19:55 (WEA_06)
19:41 (WEA_06)
19:54 (WEA_06)
19:41 (WEA_06)
19:54 (WEA_06)
19:41 (WEA_06)
19:53 (WEA_06)
19:42 (WEA_06)
19:51 (WEA_06)
19:43 (WEA_06)
19:48 (WEA_06)

| September

BREBREIER
SYUSR3RER

288
£24

8
8

06:42
19:58

19:56
06:45
19:53
06:47
19:51
06:49
19:49

19:46
06:52
19:44

19:42
06:55
19:39
06:57
19:37
06:59
19:35
07:00
19:32
07:02
19:30
07:03
19:28
07:05
19:25
07:07
19:23
07:08
19:21
07:10
19:18
07:12
19:16
07:13
19:14
07:15
19:11
07:17
19:09
07:18
19:07
07:20
19:04

381

K

15

17

19

21

23

23

32

36

39

39

38

37

34

27

18

16

13

470

18:33 (WEA_03)
18:42 (WEA_03)
18:29 (WEA_03)
18:44 (WEA_03)
18:28 (WEA_03)
18:45 (WEA_03)
18:27 (WEA_03)
18:46 (WEA_03)
18:25 (WEA_03)
18:46 (WEA_03)
18:24 (WEA_03)
18:47 (WEA_03)
18:23 (WEA_03)
18:46 (WEA_03)
18:23 (WEA_03)
19:00 (WEA NO1)
18:22 (WEA_03)
19:01 (WEA No1)
18:22 (WEA_03)
19:03 (WEA NO1)
18:23 (WEA_03)
19:04 (WEA No1)
18:23 (WEA_03)
19:03 (WEA NO1)
18:24 (WEA_03)
19:04 (WEA NO1)
18:25 (WEA_03)
19:03 (WEA NO1)
18:28 (WEA_03)
19:03 (WEA NO1)
18:43 (WEA NO1)
19:01 (WEA NO1)
18:42 (WEA NO1)
18:58 (WEA NO1)
18:43 (WEA NO1)
18:56 (WEA NO1)
18:45 (WEA NO1)
18:54 (WEA NO1)
18:46 (WEA NO1)
18:51 (WEA NO1)

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiederg

Tag im Monat

Sonnenaufgang
Sonnenuntergang (SS:MM)

(S5:MM)

Minuten mit Schatten

(s

| Oktober

07:22
19:02
07:23
19:00
07:25
18:57
07:27
18:55
07:28
18:53
07:30
18:50
07:32
18:48
07:33
18:46
07:35
18:44
07:37
18:41
07:39
18:39
07:40
18:37
07:42
18:35
07:44
18:32
07:45
18:30
07:47
18:28
07:49
18:26
07:51
18:24
07:52
18:22
07:54
18:20
07:56
18:17
07:58
18:15
07:59
18:13
08:01
| 18:11
|07:03
17:09
07:05
17:07
07:07
17:05
07:08
17:03
07:10
17:01
07:12
16:59
07:14
16:57

331

12

16

18

19

20

21

21

21

19

18

16

12

227

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

Zeitpunkt (SS:MM) Schattenende

17:20 (WEA_11)
17:26 (WEA_11)
17:16 (WEA_11)
17:28 (WEA_11)
17:14 (WEA_11)
17:30 (WEA_11)
17:13 (WEA_11)
17:31 (WEA_11)
17:12 (WEA_11)
17:31 (WEA_11)
17:12 (WEA_11)
17:32 (WEA_11)
17:10 (WEA_11)
17:31 (WEA_11)
17:10 (WEA_11)
17:31 (WEA_11)
17:10 (WEA_11)
17:31 (WEA_11)
17:11 (WEA_11)
17:30 (WEA_11)
17:11 (WEA_11)
17:29 (WEA_11)
17:12 (WEA_11)
17:28 (WEA_11)
17:13 (WEA_11)
17:25 (WEA_11)
17:15 (WEA_11)
17:23 (WEA_11)

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

| Novembel Dezember
07:16 08:07
16:56 16:15
07:17 08:08
16:54 16:14
07:19 08:10
16:52 16:14
07:21 08:11
16:50 16:13
07:23 08:12
16:48 16:13
07:25 08:14
16:47 16:12
07:26 08:15
16:45 16:12
07:28 08:16
16:43 16:12
07:30 08:17
16:42 i6:11
07:32 08:18
16:40 16:11
07:34 08:19
16:38 16:11
07:35 08:20
16:37 16:11
07:37 08:21
16:35 16:11
07:39 08:22
16:34 16:11
07:41 08:23
16:32 16:11
07:42 08:24
16:31 16:11
07:44 08:25
16:30 16:11
07:46 08:26
16:28 16:11
07:48 08:26
16:27 16:12
07:49 08:27
16:26 16:12
07:51 08:28
16:25 16:12
07:53 08:28
16:23 16:13
07:54 08:29
16:22 16:13
07:56 08:29
| 16:21 16:14
| 07:58 08:30
16:20 16:14
07:59 08:30
16:19 16:15
08:01 08:30
16:18 16:16
08:02 08:30
16:17 16:17
08:04 08:31
16:17 16:18
08:05 08:31
16:16 16:18
08:31
16:19
266 243

23.09.2021 07:28 / 58 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_33 - IO 33 Wegensener Stralle 5, Wegensen
Annahmen fiir Schattenwurfberechnung

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

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

Die Windenergieanlage/n ist/sind immer in Betrieb

[

~

w

”

~

10
1
12
13
14
15
16

17

19

21
22

23

25

27

29
30
31

Sonnenscheinstunden
astr.max.mogl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat

|Januar

08:31
16:21
08:31
16:22
08:30
16:23
08:30
16:24
08:30
16:25
08:30
16:26
08:29
16:28
08:29
16:20
08:28
16:30
08:28
16:32
08:27
16:33
08:27
16:35
08:26
16:36
08:25
16:38
08:24
16:39
08:23
16:41
08:23
16:42
08:22
16:44
08:21
16:46
08:20
16:47
08:18
16:49
08:17
16:51
08:16
16:52
08:15
| 16:54
| 08:14
16:56
08:12
16:58
08:11
17:00
08:10
17:01
08:08
17:03
08:07
17:05
08:05
17:07

259

| Februar |Mirz
08:04 07:10
17:09 18:00
08:02 07:08
17:11 18:02
08:01 07:06
17:12 18:04
07:59 07:04
17:14 18:06

07:57 07:01
17:16 18:08

07:56 06:59
17:18 18:09
07:54 06:57
17:20 18:11
07:52 06:55
17:22 18:13
07:50 06:52
17:24 18:15
07:49 06:50
17:25 18:17
07:47 06:48
17.27 18:18

07:45 06:46
17:29 18:20
07:43 06:43
17:31 18:22
07:41 06:41
17:33 18:24
07:39 06:39
17:35 18:25
07:37 06:36
17:37 18:27
07:35 06:34
17:38 18:29
07:33 086:32
17:40 18:31
07:31 06:30
17:42 18:32
07:29 06:27
17:44 18:34
07:27 06:25
17:46 18:36
07:25 06:23
17:48 18:37
07:23 06:20
17:50 18:39
07:21 06:18
17:51 | 18:41
07:19 | 06:16
17:53 18:43
07:17 06:13
17:55 18:44
07:15 06:11
17:57 18:46
07:12 06:09
17:59 18:48

277

Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

07:06
19:49
07:04
19:51
07:02
19:53

367

14

17

19

21

21

23

22

22

21

20

18

14

10

13

16

19

20

21

353

17:05 (WEA_11)
17:13 (WEA_11)
17:02 (WEA_11)
17:16 (WEA_11)
17:00 (WEA_11)
17:17 (WEA_11)
16:59 (WEA_11)
17:18 (WEA_11)
16:58 (WEA_11)
17:19 (WEA_11)
16:57 (WEA_11)
17:18 (WEA_11)
16:56 (WEA_11)
17:19 (WEA_11)
16:57 (WEA_11)
17:19 (WEA_11)
16:57 (WEA_11)
17:19 (WEA_11)
16:56 (WEA_11)
17:17 (WEA_11)
16:57 (WEA_11)
17:17 (WEA_11)
16:58 (WEA_11)
17:16 (WEA_11)
16:59 (WEA_11)
17:13 (WEA_11)
17:02 (WEA_11)
17:11 (WEA_11)

18:12 (WEA NO1)
18:17 (WEA NO1)
18:09 (WEA NO1)
18:19 (WEA NO1)
18:08 (WEA NO1)
18:21 (WEA NO1)
18:06 (WEA NO1)
18:22 (WEA NO1)
19:05 (WEA NO1)
19:24 (WEA NO1)
19:05 (WEA NO1)
19:25 (WEA NO1)
19:04 (WEA NO1)
19:25 (WEA NO1)

1April

06:59
19:55
06:57
19:56
06:55
19:58
06:53
20:00
06:50
20:01
06:48
20:03
06:46
20:05
06:43
20:07
06:41
20:08
06:39
20:10
06:37
20:12
06:34
20:13
06:32
20:45
06:30
20:17
06:28
20:19
06:26
20:20
06:23
20:22
06:21
20:24
06:19
20:25
06:17
20:27
06:15
20:29
06:13
20:31
06:11
20:32
06:08
| 20:34
| 06:06
20:36
06:04
20:37
06:02
20:39
06:00
20:41
05:58
20:42
05:56
20:44

416

el

18

17

14

10

14

18

22

23

24

24

25

24

23

22

22

26

21

13

13

12

10

521

K

Lizenazerter Anwender:
GL Garrad Hassan Deutschland GmbH
Sommerdeich 14 b
DE-25709 Kaiser-Wilhelm-Koog
(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

IMai
19:04 (WEA NO1) | 05:54 19:59 (WEA_06)
19:24 (WEA NO1) | 20:46 1 20:00 (WEA_06)
19:04 (WEA NO1) | 05:53
19:24 (WEA NO1) | 20:47
19:04 (WEA NO1) | 05:51
19:22 (WEA NO1) | 20:49
19:05 (WEA NO1) | 05:49
19:22 (WEA NO1) | 20:51
19:06 (WEA NO1) | 05:47
19:20 (WEA NO1) | 20:52
19:08 (WEA NO1) | 05:45
19:18 (WEA NO1) | 20:54
05:43
20:56
05:41 20:06 (WEA_02)
20:57 5 20:11 (WEA_02)
19:05 (WEA_03) | 05:40 20:03 (WEA_02)
19:12 (WEA_03) | 20:59 11  20:14 (WEA_02)
19:01 (WEA_03) | 05:38 20:01 (WEA_02)
19:15 (WEA 03) | 21:01 14  20:15 (WEA 02)
18:58 (WEA_03) | 05:36 20:00 (WEA_02)
19:16 (WEA_03) | 21:02 16  20:16 (WEA_02)
18:57 (WEA_03) | 05:35 19:59 (WEA_02)
19:17 (WEA_03) | 21:04 18 20:17 (WEA _02)
18:56 (WEA_03) | 05:33 19:59 (WEA 02)
19:18 (WEA_03) | 21:05 19  20:18 (WEA_02)
18:55 (WEA_03) | 05:31 19:58 (WEA_02)
19:18 (WEA_03) | 21:07 23  20:36 (WEA_23)
18:55 (WEA_03) | 05:30 19:58 (WEA 02)
19:19 (WEA 03) | 21:08 26  20:38 (WEA _23)
18:55 (WEA_03) | 05:28 19:58 (WEA_02)
19:19 (WEA_03) [ 21:10 29  20:40 (WEA_23)
18:54 (WEA_03) | 05:27 19:57 (WEA 02)
19:19 (WEA_03) | 21:12 32 20:41 (WEA_23)
18:53 (WEA 03) | 05:25 19:57 (WEA 02)
19:17 (WEA_03) | 21:13 32 20:42 (WEA 23)
18:54 (WEA_03) | 05:24 19:58 (WEA 02)
19:17 (WEA_03) | 21:15 33 20:44 (WEA_23)
18:54 (WEA 03) | 05:23 19:57 (WEA 02)
19:16 (WEA 03) | 21:16 35  20:44 (WEA _23)
18:54 (WEA_03) | 05:21 19:58 (WEA 02)
19:16 (WEA_03) | 21:17 33 20:44 (WEA_23)
18:55 (WEA_03) | 05:20 19:58 (WEA 02)
20:03 (WEA_06) | 21:19 33 20:44 (WEA 23)
18:56 (WEA_03) | 05:19 19:59 (WEA_02)
20:04 (WEA_06) | 21:20 31  20:44 (WEA_23)
18:58 (WEA_03) | 05:17 19:59 (WEA 02)
20:06 (WEA_06) | 21:22 28  20:43 (WEA_23)
19:00 (WEA 03) | 05:16 20:00 (WEA 02)
20:06 (WEA_06) | 21:23 25  20:42 (WEA_23)
19:53 (WEA_06) | 05:15 20:01 (WEA 02)
20:06 (WEA_06) | 21:24 22 20:41 (WEA_23)
19:53 (WEA_06) | 05:14 20:01 (WEA 02)
20:06 (WEA_06) | 21:26 16  20:17 (WEA_02)
19:53 (WEA_06) | 05:13 20:02 (WEA 02)
20:05 (WEA_06) | 21:27 14  20:16 (WEA _02)
19:55 (WEA_06) | 05:12 20:03 (WEA 02)
20:05 (WEA_06) | 21:28 13 20:16 (WEA 02)
19:56 (WEA_06) | 05:11 20:04 (WEA_02)
20:03 (WEA_06) | 21:29 11  20:15 (WEA_D2)
05:10 20:05 (WEA 02)
21:31 8  20:13 (WEA 02)
486
528
(s zeit wie Bezugsjahr):

Minuten mit Schatten

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

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

| Juni

05:09
21:32
05:08
21:33
05:07
21:34
05:07
21:35
05:08
21:36
05:05
21:37
05:05
21:38
05:04
21:39
05:04
21:40
05:03
21:40
05:03
21:41
05:02
21:42
05:02
21:42
05:02
21:43
05:02
21:44
05:02
21:44
05:02
21:45
05:02
21:45
05:02
21:45
05:02
21:46
05:02
21:46
05:02
21:46
05:02
21:46
05:03
21:46
05:03
21:47
05:03
21:47
05:04
21:46
05:04
21:46
05:05
21:46
05:05
21:46

499

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

4

20:08 (WEA_02)
20:12 (WEA_02)

23.09.2021 07:28 / 59 windPRO '
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DNV

Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

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

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_33 - IO 33 Wegensener Stralle 5, Wegensen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

[

~

w

”

~

10
1
12
13
14
15
16

17

19

21
22

23

25

27

29
30
31

Sonnenscheinstunden
astr.max.mogl.Beschattung

[ Juli

05:06
21:46
05:07
21:45
05:07
21:45
05:08
21:45
05:09
21:44
05:10
21:44
05:11
21:43
05:12
21:42
05:13
21:42
05:14
21:41
05:15
21:40
05:16
21:39
05:17
21:38
05:18
21:38
05:19
21:37
05:20
21:36
05:21
21:35
05:23
21:33
05:24
21:32
05:25
21:31
05:27
21:30
05:28
21:29
05:29
21:27
05:31
| 21:26
|05:32
21:24
05:34
21:23
05:35
21:22
05:37
21:20
05:38
21:19
05:40
21:47
05:41
21:15

502

12

14

15

20

23

27

30

31

33

33

34

34

31

31

28

26

22

19

479

20:14 (WEA_02)
20:21 (WEA_02)
20:13 (WEA 02)
20:22 (WEA_02)
20:12 (WEA_02)
20:24 (WEA_02)
20:11 (WEA 02)
20:25 (WEA_02)
20:10 (WEA_02)
20:25 (WEA_02)
20:10 (WEA 02)
20:50 (WEA_23)
20:10 (WEA 02)
20:51 (WEA 23)
20:09 (WEA 02)
20:52 (WEA_23)
20:08 (WEA 02)
20:53 (WEA 23)
20:08 (WEA _02)
20:53 (WEA_23)
20:08 (WEA 02)
20:54 (WEA _23)
20:08 (WEA_02)
20:54 (WEA_23)
20:07 (WEA 02)
20:54 (WEA_23)
20:08 (WEA 02)
20:54 (WEA_23)
20:08 (WEA_02)
20:52 (WEA_23)
20:07 (WEA_02)
20:51 (WEA_23)
20:08 (WEA _02)
20:50 (WEA_23)
20:08 (WEA_02)
20:48 (WEA_23)
20:09 (WEA_02)
20:47 (WEA_23)
20:09 (WEA_02)
20:28 (WEA_02)

| August

05:43
21:14
05:44
21:12
05:46
21:10
05:47
21:09
05:49
21:07
05:50
21:05
05:52
21:03
05:53
21:02
05:55
21:00
05:57
20:58
05:58
20:56
06:00
20:54
06:02
20:52
06:03
20:50
06:05
20:48
06:06
20:46
06:08
20:44
06:10
20:42
06:11
20:40
06:13
20:38
06:14
20:36
06:16
20:34
06:18
20:31
06:19
20:29
06:21
20:27
06:23
20:25
06:24
20:23
06:26
20:20
06:28
20:18
06:29
20:16
06:31
20:14
454

18

15

13

11

12

12

13

23

26

26

25

22

22

24

24

24

25

23

23

21

20

443

| September
20:09 (WEA_02) | 06:32 18:58 (WEA_03)
20:27 (WEA_02) | 20:12 17 19:15 (WEA_03)
20:11 (WEA 02) | 06:34 18:59 (WEA_03)
20:26 (WEA_02) | 20:09 14 19:13 (WEA_03)
20:12 (WEA_02) | 06:36 19:03 (WEA_03)
20:25 (WEA 02) | 20:07 7 19:10 (WEA 03)
20:14 (WEA _02) | 06:37
20:23 (WEA_02) | 20:05
06:39
20:02
06:41 19:03 (WEA NO1)
20:00 10 19:13 (WEA NO1)
06:42 19:01 (WEA NO1)
19:58 14 19:15 (WEA NO1)
06:44 19:00 (WEA NO1)
19: 17 19:17 (WEA NO1)
06:46 18:58 (WEA NO1)
19:53 19 19:17 (WEA NO1)
06:47 18:57 (WEA NO1)
19:51 20 19:17 (WEA NO1)
06:49 18:56 (WEA NO1)
19:49 21 19:17 (WEA NO1)
20:06 (WEA_06) | 06:50 18:56 (WEA NO1)
20:10 (WEA 06) | 19:46 21  19:17 (WEA NO1)
20:03 (WEA_06) | 06:52 18:55 (WEA NO1)
20:11 (WEA_06) | 19:44 21 19:16 (WEA NO1)
20:02 (WEA_06) | 06:54 18:55 (WEA NO1)
20:13 (WEA 06) | 19:42 20  19:15 (WEA NO1)
20:01 (WEA_06) | 06:55 18:56 (WEA NO1)
20:13 (WEA 06) | 19:39 17 19:13 (WEA NO1)
20:01 (WEA_06) | 06:57 18:56 (WEA NO1)
20:13 (WEA 06) | 19:37 14  19:10 (WEA NO1)
20:00 (WEA_06) | 06:59 18:57 (WEA NO1)
20:13 (WEA 06) | 19:35 11 19:08 (WEA NO1)
19:06 (WEA_03) | 07:00 18:58 (WEA NO1)
20:13 (WEA_06) | 19:32 7 19:05 (WEA NO1)
19:03 (WEA_03) | 07:02
20:11 (WEA_06) | 19:30
19:02 (WEA_03) | 07:03
20:10 (WEA_06) | 19:28
19:01 (WEA_03) | 07:05
20:08 (WEA_06) | 19:25
18:59 (WEA_03) | 07:07
19:21 (WEA_03) | 19:23
18:59 (WEA_03) | 07:08
19:21 (WEA_03) | 19:21
18:57 (WEA_03) | 07:10
19:21 (WEA_03) | 19:18
18:57 (WEA_03) | 07:12
19:21 (WEA 03) | 19:16
18:56 (WEA_03) | 07:13 17:45 (WEA_11)
19:20 (WEA_03) | 19:14 6  17:51 (WEA_11)
18:56 (WEA_03) | 07:15 17:42 (WEA_11)
19:21 (WEA 03) | 19:11 12 17:54 (WEA_11)
18:56 (WEA_03) | 07:17 17:40 (WEA_11)
19:19 (WEA 03) [ 19:09 16  17:56 (WEA_11)
18:56 (WEA_03) | 07:18 17:37 (WEA_11)
19:19 (WEA_03) | 19:07 19  17:56 (WEA_11)
18:56 (WEA_03) | 07:20 17:36 (WEA_11)
19:17 (WEA_03) | 19:04 21 17:57 (WEA_11)
18:57 (WEA_03)
19:17 (WEA_03)
381
324
geben (S

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiederg

Tag im Monat

Sonnenaufgang
Sonnenuntergang (SS:MM)

(S5:MM)

Minuten mit Schatten

| Oktober

07:22
19:02
07:23
19:00
07:25
18:57
07:27
18:55
07:28
18:53
07:30
18:50
07:32
18:48
07:33
18:46
07:35
18:44
07:37
18:41
07:39
18:39
07:40
18:37
07:42
18:35
07:44
18:32
07:45
18:30
07:47
18:28
07:49
18:26
07:51
18:24
07:52
18:22
07:54
18:20
07:56
18:17
07:58
18:15
07:59
18:13
08:01
|18:11
|07:03
17:09
07:05
17:07
07:07
17:05
07:08
17:03
07:10
17:01
07:12
16:59
07:14
16:57
331

21

23

23

22

21

20

18

15

11

174

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

Zeitpunkt (SS:MM) Schattenende

17:36 (WEA_11)
17:57 (WEA_11)
17:34 (WEA_11)
17:57 (WEA_11)
17:34 (WEA_11)
17:57 (WEA_11)
17:34 (WEA_11)
17:56 (WEA_11)
17:35 (WEA_11)
17:56 (WEA_11)
17:34 (WEA_11)
17:54 (WEA_11)
17:35 (WEA_11)
17:53 (WEA_11)
17:37 (WEA_11)
17:52 (WEA_11)
17:39 (WEA_11)
17:50 (WEA_11)

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

| Novembel Dezember

07:16 08:07
16:56 16:15
07:17 08:08
16:54 16:14
07:19 08:10
16:52 16:14
07:21 08:11
16:50 16:13
07:23 08:12
16:48 16:13
07:25 08:14
16:47 16:12
07:26 08:15
16:45 16:12
07:28 08:16
16:43 16:12
07:30 08:17
16:42 i6:11
07:32 08:18
16:40 16:11
07:34 08:19
16:38 16:11
07:35 08:20
16:37 16:11
07:37 08:21
16:35 16:11
07:39 08:22
16:34 16:11
07:41 08:23
16:32 16:11
07:42 08:24
16:31 16:11
07:44 08:25
16:30 16:11
07:46 08:26
16:28 16:11
07:48 08:26
16:27 16:12
07:49 08:27
16:26 16:12
07:51 08:28
16:25 16:12
07:53 08:28
16:23 16:13
07:54 08:29
16:22 16:13
07:56 08:29
16:21 16:14
07:58 08:30
16:20 16:14
07:59 08:30
16:19 16:15
08:01 08:30
16:18 16:16
08:02 08:30
16:17 16:17
08:04 08:31
16:17 16:18
08:05 08:31
16:16 16:18
08:31

16:19

266 243
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Projekt: Lizenzierter Anwendes:

Heyen GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_34 - I0 34 Obere DorfstraBe 10, Wegensen
Annahmen fiir Schattenwurfberechnung

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

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

|Januar |Februar |Mirz | April IMai | Juni
1]08:31 08:04 07:10 06:59 19:06 (WEA NO1) | 05:54 19:56 (WEA_02) | 05:09
16:21 17:09 18:00 19:55 19 19:25 (WEA NO1) | 20:46 10 20:06 (WEA_02) | 21:32
2]08:31 08:02 07:08 06:57 19:06 (WEA NO1) | 05:52 19:54 (WEA_02) | 05:08
16:22 17:10 18:02 19:56 18 19:24 (WEA NO1) | 20:47 13 20:07 (WEA_02) | 21:33
3108:30 08:01 07:06 06:55 19:06 (WEA NO1) | 05:51 19:52 (WEA_02) | 05:07
16:23 17:12 18:04 19:58 16  19:22 (WEA NO1) | 20:49 16  20:08 (WEA_02) | 21:34
4 ]108:30 07:59 07:04 06:52 19:07 (WEA NO1) | 05:49 19:51 (WEA_02) | 05:07
16:24 17:14 18:06 20:00 14 19:21 (WEA NO1) | 20:51 17  20:08 (WEA_02) | 21:35
5| 08:30 07.57 07:01 06:50 19:09 (WEA NO1) | 05:47 19:52 (WEA_02) | 05:06
16:25 17:16 18:08 20:01 10 19:19 (WEA NO1) | 20:52 17  20:09 (WEA_02) | 21:36
6 ]08:30 07:56 06:59 06:48 05:45 19:51 (WEA_02) | 05:05
16:26 17:18 18:09 20:03 20:54 18  20:09 (WEA_02) | 21:37
7 | 08:29 07:54 06:57 06:46 19:07 (WEA_03) | 05:43 19:51 (WEA_02) | 05:05
16:28 17:20 18:11 20:05 9 19:16 (WEA_03) | 20:56 18 20:09 (WEA_02) | 21:38
8 | 08:29 07:52 06:55 17:22 {WEA_11) | 06:43 19:05 (WEA_03) | 05:41 19:51 (WEA_02) | 05:04
16:29 17:22 18:13 4 17:26 (WEA_11) | 20:07 13 19:18 (WEA_03) | 20:57 18  20:09 (WEA_02) | 21:39
9 | 08:28 07:50 06:52 17:17 {WEA_11) | 06:41 19:04 (WEA_03) | 05:40 19:51 (WEA_02) | 05:04
16:30 17:24 18:15 11 17:28 (WEA_11) | 20:08 15 19:19 (WEA_03) | 20:59 17  20:08 (WEA_02) | 21:40
10 | 08:28 07:49 06:50 17:16 {WEA_11) | 06:39 19:03 (WEA_03) | 05:38 19:51 (WEA_02) | 05:03
16:32 17:25 18:17 14 17:30 {(WEA_11) | 20:10 17 19:20 (WEA_03) | 21:01 20  20:30 (WEA_23) | 21:40
11 | 08:27 07:47 06:48 17:15 (WEA_11) | 06:37 19:01 (WEA_03) | 05:36 19:52 (WEA_02) | 05:03
16:33 17:27 18:18 16 17:31 (WEA_11) | 20:12 19 19:20 (WEA_03) | 21:02 22 20:33 (WEA_23) | 21:41
12 | 08:27 07:45 06:46 17:14 {(WEA_11) | 06:34 19:01 (WEA_03) | 05:35 19:52 (WEA_02) | 05:02
16:35 17:29 18:20 18 17:32 (WEA_11) | 20:13 19 19:20 (WEA_03) | 21:04 21 20:33 (WEA_23) | 21:42
13 | 08:26 07:43 06:43 17:13 (WEA 11) | 06:32 19:01 (WEA 03) | 05:33 19:54 (WEA 02) | 05:02
16:36 17:31 18:22 18 17:31 (WEA_11) | 20:15 19 19:20 (WEA_03) | 21:05 21 20:35 (WEA_23) | 21:42
14 | 08:25 07:41 06:41 17:13 {WEA_11) | 06:30 19:01 (WEA_03) | 05:31 19:54 (WEA_02) | 05:02
16:38 17:33 18:24 19 17:32 (WEA_11) | 20:17 19 19:20 (WEA_03) | 21:07 21 20:36 (WEA_23) | 21:43
15 | 08:24 07:39 06:39 17:13 (WEA_11) | 06:28 19:01 (WEA _03) | 05:30 19:57 (WEA_02) | 05:02
16:39 17:35 18:25 18 17:31 (WEA_11) | 20:19 19 19:20 (WEA_03) | 21:08 17 20:37 (WEA_23) | 21:44
16 | 08:23 07:37 06:36 17:13 {WEA_11) | 06:26 19:01 (WEA_03) | 05:28 20:27 (WEA_23) | 05:02
16:41 17:37 18:27 17 17:30 (WEA_11) | 20:20 18 19:19 (WEA_03) | 21:10 10 20:37 (WEA_23) | 21:44
17 | 08:23 07:35 06:34 17:14 (WEA_11) | 06:23 19:02 (WEA_03) | 05:27 20:26 (WEA_23) | 05:02
16:42 17:38 18:29 15 17:29 (WEA_11) | 20:22 16 19:18 (WEA_03) | 21:12 10 20:36 (WEA_23) | 21:45
18 | 08:22 07:33 06:32 17:16 {WEA 11) | 06:21 19:03 (WEA 03) | 05:25 20:28 (WEA 23) | 05:02
16:44 17:40 18:31 12 17:28 (WEA 11) | 20:24 12 19:15 (WEA 03) | 21:13 8  20:36 (WEA 23) | 21:45
19 | 08:21 07:31 06:30 17:17 (WEA_11) | 06:19 19:05 (WEA_03) | 05:24 20:29 (WEA _23) | 05:02
16:46 17:42 18:32 8 17:25 (WEA_11) | 20:25 12 19:58 (WEA_06) | 21:15 6 20:35 (WEA_23) | 21:45
20 | 08:20 07:29 06:27 06:17 19:52 (WEA 06) | 05:23 05:02
16:47 17:44 18:34 20:27 8 20:00 (WEA 06) | 21:16 21:46
21 | 08:18 07:27 06:25 06:15 19:51 (WEA _06) | 05:21 05:02
16:49 17:46 18:36 20:29 10 20:01 (WEA_06) | 21:17 21:46
22 | 08:17 07:25 06:23 06:13 19:50 (WEA_06) | 05:20 05:02
16:51 17:48 18:37 20:30 12 20:02 (WEA 06) | 21:19 21:46
23 | 08:16 07:23 06:20 06:11 19:50 (WEA_06) | 05:19 05:02
16:52 17:50 18:39 20:32 12 20:02 (WEA_06) | 21:20 21:46
24 | 08:15 07:21 06:18 06:08 19:50 (WEA_06) | 05:17 05:03
| 16:54 17:51 | 18:41 |20:3¢ 11 20:01 (WEA 06) | 21:22 | 21:46
25 | 08:14 07:19 | 06:16 18:14 (WEA NO1) | 06:06 19:51 (WEA_06) | 05:16 | 05:03
16:56 17:53 18:43 3 18:17 (WEA NO1) | 20:36 9 20:00 (WEA_06) | 21:23 21:47
26 | 08:12 07:17 06:13 18:11 (WEA NO1) | 06:04 19:52 (WEA_06) | 05:15 05:03
16:58 17:55 18:44 8  18:19 (WEA NO1) | 20:37 7 19:59 (WEA_06) | 21:24 21:47
27 | 08:11 07:15 06:11 18:10 (WEA NO1) | 06:02 05:14 20:43 (WEA_05) | 05:04
17:00 17:57 18:46 11 18:21 (WEA NO1) | 20:39 21:26 2 20:45 (WEA 05) | 21:46
28 | 08:10 07:12 06:09 18:08 (WEA NO1) | 06:00 05:13 20:41 (WEA_05) | 05:04
17:01 17:59 18:48 14 18:22 (WEA NO1) | 20:41 21:27 6 20:47 (WEA 05) | 21:46
29 | 08:08 07:06 19:07 (WEA NO1) | 05:58 05:12 20:40 (WEA_05) | 05:05
17:03 19:49 17 19:24 (WEA NO1) | 20:42 21:28 8 20:48 (WEA 05) | 21:46
30 | 08:07 07:04 19:07 (WEA NO1) | 05:56 19:59 (WEA_02) | 05:11 20:39 (WEA_05) | 05:05
17:05 19:51 19 19:26 (WEA NO1) | 20:44 4 20:03 (WEA_02) | 21:29 10 20:49 (WEA_05) | 21:46
31 | 08:05 07:02 19:06 (WEA NO1) 05:10 20:38 (WEA _05)
17:07 19:53 19 19:25 (WEA NO1) 21:31 11 20:49 (WEA_05)
Sonnenscheinstunden | 259 277 367 416 486 499
astr.max.mogl.Beschattung 261 357 337
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com
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13

13

13

13

13

13

12

12

12

12

12

13

13

13

13

14

13

13

389

20:39 (WEA_05)
20:51 (WEA_05)
20:39 (WEA_05)
20:51 (WEA_05)
20:38 (WEA_05)
20:51 (WEA 05)
20:39 (WEA _05)
20:52 (WEA_05)
20:38 (WEA_05)
20:52 (WEA_05)
20:39 (WEA_05)
20:53 (WEA_05)
20:39 (WEA_05)
20:52 (WEA_05)
20:39 (WEA_05)
20:53 (WEA_05)
20:39 (WEA_05)
20:52 (WEA_05)
20:39 (WEA_05)
20:53 (WEA 05)
20:40 (WEA_05)
20:53 (WEA_05)
20:39 (WEA_05)
20:53 (WEA 05)
20:40 (WEA_05)
20:53 (WEA_05)
20:40 (WEA_05)
20:53 (WEA 05)
20:41 (WEA_D5)
20:54 (WEA_05)
20:41 (WEA_05)
20:54 (WEA_05)
20:41 (WEA_D5)
20:54 (WEA_05)
20:41 (WEA_05)
20:54 (WEA_05)
20:42 (WEA_05)
20:54 (WEA_05)
20:42 (WEA_05)
20:54 (WEA _05)
20:42 (WEA_D5)
20:54 (WEA_05)
20:43 (WEA_05)
20:55 (WEA 05)
20:43 (WEA 05)
20:55 (WEA_05)
20:42 (WEA_05)
20:55 (WEA_05)
20:43 (WEA_05)
20:56 (WEA_05)
20:43 (WEA_05)
20:56 (WEA _05)
20:43 (WEA_05)
20:56 (WEA_05)
20:43 (WEA_05)
20:57 (WEA _05)
20:44 (WEA_05)
20:57 (WEA_05)
20:44 (WEA_05)
20:57 (WEA_05)
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Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

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

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_34 - I0 34 Obere DorfstraBe 10, Wegensen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

[

~

w

”

~

10
1
12
13
14
15
16

17

19

21
22

23

25

27

29
30
31

Sonnenscheinstunden
astr.max.mogl.Beschattung

[ Juli

05:06
21:46
05:07
21:45
05:07
21:45
05:08
21:45
05:09
21:44
05:10
21:44
05:11
21:43
05:12
21:42
05:13
21:42
05:14
21:41
05:15
21:40
05:16
21:39
05:17
21:38
05:18
21:38
05:19
21:37
05:20
21:36
05:21
21:35
05:23
21:33
05:24
21:32
05:25
21:31
05:27
21:30
05:28
21:29
05:29
21:27
05:31
| 21:26
|05:32
21:24
05:34
21:23
05:35
21:22
05:37
21:20
05:38
21:19
05:39
21:17
05:41
21:15

502

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

2

2

29

4

3

4

4

4

4

3

3

3

2

2

1

1

0
1
0
1
2

3

20:44 (WEA_05)
20:58 (WEA_05)
20:44 (WEA_05)
20:57 (WEA_05)
20:44 (WEA_05)
20:58 (WEA_05)
20:44 (WEA_05)
20:58 (WEA_05)
20:45 (WEA_05)
20:59 (WEA_05)
20:44 (WEA_05)
20:58 (WEA_05)
20:45 (WEA_05)
20:58 (WEA_05)
20:45 (WEA_05)
20:58 (WEA_05)
20:45 (WEA_05)
20:58 (WEA_05)
20:46 (WEA_05)
20:58 (WEA_05)
20:46 (WEA_05)
20:58 (WEA_05)
20:47 (WEA_05)
20:58 (WEA _05)
20:47 (WEA_05)
20:58 (WEA_05)
20:48 (WEA_05)
20:57 (WEA _05)
20:49 (WEA_05)
20:56 (WEA_05)
20:50 (WEA_05)
20:55 (WEA_05)

20:40 (WEA 23)
20:44 (WEA_23)
20:39 (WEA 23)
20:46 (WEA_23)
20:38 (WEA 23)
20:47 (WEA_23)
20:37 (WEA 23)
20:47 (WEA_23)
20:37 (WEA 23)
20:48 (WEA_23)
20:06 (WEA_02)
20:48 (WEA_23)
20:05 (WEA_02)
20:47 (WEA_23)
20:04 (WEA_02)
20:45 (WEA_23)

| August

05:43
21:14
05:44
21:12
05:46
21:10
05:47
21:09
05:49
21:07
05:50
21:05
05:52
21:03
05:53
21:02
05:55
21:00
05:57
20:58
05:58
20:56
06:00
20:54
06:01
20:52
06:03
20:50
06:05
20:48
06:06
20:46
06:08
20:44
06:10
20:42
06:11
20:40
06:13
20:38
06:14
20:36
06:16
20:34
06:18
20:31
06:19
20:29
06:21
20:27
06:23
20:25
06:24
20:23
06:26
20:20
06:28
20:18
06:29
20:16
06:31
20:14
454

22

21

19

18

18

18

17

17

16

15

12

10

11

11

11

10

7

12

13

16

18

18

20

20

19

408

| September
20:02 (WEA_02) | 06:32 19:01 (WEA_03)
20:43 (WEA_23) | 20:12 19 19:20 (WEA_03)
20:02 (WEA_02) | 06:34 19:01 (WEA_03)
20042 (WEA_23) | 20:09 17  19:18 (WEA_03)
20:01 (WEA_02) | 06:36 19:02 (WEA_03)
20:40 (WEA_23) | 20:07 16  19:18 (WEA 03)
20:01 (WEA_02) | 06:37 19:02 (WEA_03)
20:19 (WEA_02) | 20:05 13  19:15 (WEA_03)
20:01 (WEA_02) | 06:39 19:04 (WEA_03)
20:19 (WEA_02) | 20:02 9 19:13 (WEA_03)
20:01 (WEA_02) | 06:41
20:19 (WEA_02) | 20:00
20:01 (WEA_02) | 06:42 19:04 (WEA NO1)
20:18 (WEA_02) | 19:58 10  19:14 (WEA NO1)
20:01 (WEA_02) | 06:44 19:03 (WEA NO1)
20:18 (WEA_02) | 19:56 13  19:16 (WEA NO1)
20:01 (WEA_02) | 06:45 19:00 (WEA NO1)
20:17 (WEA_02) | 19:53 17 19:17 (WEA NO1)
20:02 (WEA_02) | 06:47 19:00 (WEA NO1)
20:17 (WEA 02) |19:51 17  19:17 (WEA NO1)
20:03 (WEA_02) | 06:49 18:58 (WEA NO1)
20:15 (WEA_02) |19:49 19  19:17 (WEA NO1)
20:05 (WEA_02) | 06:50 18:58 (WEA NO1)
20:14 (WEA 02) |19:46 19  19:17 (WEA NO1)
06:52 18:57 (WEA NO1)
19:44 19 19:16 (WEA NO1)
06:54 18:57 (WEA NO1)
19:42 18 19:15 (WEA NO1)
06:55 18:58 (WEA NO1)
19:39 15 19:13 (WEA NO1)
20:02 (WEA_06) | 06:57 18:58 (WEA NO1)
20:04 (WEA_06) | 19:37 12  19:10 (WEA NO1)
19:58 (WEA_06) | 06:59 18:59 (WEA NO1)
20:06 (WEA_06) | 19:35 9 19:08 (WEA NO1)
19:57 (WEA_06) | 07:00 19:01 (WEA NO1)
20:07 (WEA_06) | 19:32 4 19:05 (WEA NO1)
19:56 (WEA_06) | 07:02
20:07 (WEA_06) | 19:30
19:56 (WEA_06) | 07:03
20:07 (WEA_06) | 19:28
19:56 (WEA_06) | 07:05
20:07 (WEA_06) | 19:25
19:56 (WEA_06) | 07:07
20:06 (WEA_06) | 19:23
19:57 (WEA_06) | 07:08
20:04 (WEA_06) | 19:21
19:08 (WEA_03) | 07:10 18:02 (WEA_11)
20:01 (WEA_06) | 19:18 5 18:07 (WEA_11)
19:06 (WEA_03) | 07:12 17:50 (WEA_11)
19:19 (WEA 03) [19:16 11  18:10 (WEA_11)
19:04 (WEA_03) | 07:13 17:56 (WEA_11)
19:20 (WEA_03) | 19:14 14  18:10 (WEA_11)
19:03 (WEA_03) | 07:15 17:55 (WEA_11)
19:21 (WEA 03) |19:11 16  18:11 (WEA_11)
19:02 (WEA_03) | 07:17 17:54 (WEA_11)
19:20 (WEA_03) | 19:09 18  18:12 (WEA_11)
19:01 (WEA_03) | 07:18 17:53 (WEA_11)
19:21 (WEA_03) | 19:07 18  18:11 (WEA_11)
19:00 (WEA_03) | 07:20 17:53 (WEA_11)
19:20 (WEA_03) | 19:04 18  18:11 (WEA_11)
19:01 (WEA_03)
19:20 (WEA_03)
381
346
geben (S

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiederg

Tag im Monat

Sonnenaufgang
Sonnenuntergang (SS:MM)

(S5:MM)

Minuten mit Schatten

| Oktober

07:22
19:02
07:23
19:00
07:25
18:57
07:27
18:55
07:28
18:53
07:30
18:50
07:32
18:48
07:33
18:46
07:35
18:44
07:37
18:41
07:39
18:39
07:40
18:37
07:42
18:35
07:44
18:32
07:45
18:30
07:47
18:28
07:49
18:26
07:51
18:24
07:52
18:22
07:54
18:20
07:56
18:17
07:58
18:15
07:59
18:13
08:01
|18:11
|07:03
17:09
07:05
17:07
07:07
17:05
07:08
17:03
07:10
17:01
07:12
16:59
07:14
16:57
331

18

17

16

13

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk

DNV — Berichtsnr. 10304957-A-2-A — www.dnv.com

Zeitpunkt (SS:MM) Schattenende

17:53 (WEA_11)
18:11 (WEA_11)
17:52 (WEA_11)
18:00 (WEA_11)
17:53 (WEA_11)
18:00 (WEA_11)
17:54 (WEA_11)
18:07 (WEA_11)
17:57 (WEA_11)
18:05 (WEA_11)

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

| November Dezember
07:16 08:07
16:56 16:15
07:17 08:08
16:54 16:14
07:19 08:10
16:52 16:14
07:21 08:11
16:50 16:13
07:23 08:12
16:48 16:13
07:25 08:14
16:47 16:12
07:26 08:15
16:45 16:12
07:28 08:16
16:43 16:12
07:30 08:17
16:42 16:11
07:32 08:18
16:40 16:11
07:34 08:19
16:38 16:11
07:35 08:20
16:37 16:11
07:37 08:21
16:35 16:11
07:39 08:22
16:34 16:11
07:41 08:23
16:32 16:11
07:42 08:24
16:31 16:11
07:44 08:25
16:30 16:11
07:46 08:26
16:28 16:11
07:48 08:26
16:27 16:12
07:49 08:27
16:26 16:12
07:51 08:28
16:25 16:12
07:53 08:28
16:23 16:13
07:54 08:29
16:22 16:13
07:56 08:29
| 16:21 16:14
| 07:58 08:30
16:20 16:14
07:59 08:30
16:19 16:15
08:01 08:30
16:18 16:16
08:02 08:30
16:17 16:17
08:04 08:31
16:17 16:18
08:05 08:31
16:16 16:18
08:31
16:19
266 243
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Projekt: Lizenzierter Anwendes:

Heyen GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_35 - IO 35 Obere DorfstraBe 9A, Wegensen
Annahmen fiir Schattenwurfberechnung

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

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

|Januar |Februar |Mirz | April IMai
1]08:31 08:04 07:10 06:59 19:20 (WEA NO1) | 05:54 19:27 (WEA_03)
16:21 17:09 18:00 19:55 9 19:29 (WEA NO1) | 20:46 27 20:17 (WEA_06)
2]08:31 08:02 07:08 06:57 19:19 (WEA NO1) | 05:52 19:28 (WEA_03)
16:22 17:10 18:02 19:56 12 19:31 (WEA NO1) | 20:47 24  20:16 (WEA_06)
3108:30 08:01 07:06 06:55 19:17 (WEA NO1) | 05:51 19:29 (WEA_03)
16:23 17:12 18:04 19:58 15 19:32 (WEA NO1) | 20:49 20  20:15 (WEA_06)
4 ]108:30 07:59 07:04 06:52 19:17 (WEA NO1) | 05:49 19:32 (WEA_03)
16:24 17:14 18:06 20:00 17 19:34 (WEA NO1) | 20:51 13 20:14 (WEA_06)
5] 08:30 07:57 07:01 06:50 19:17 (WEA NO1) | 05:47
16:25 17:16 18:08 20:01 19  19:36 (WEA NO1) | 20:52
6 ]08:30 07:56 06:59 06:48 19:17 (WEA NO1) | 05:45
16:26 17:18 18:09 20:03 19 19:36 (WEA NO1) | 20:54
7 | 08:29 07:54 06:57 06:46 19:16 (WEA NO1) | 05:43
16:28 17:20 18:11 20:05 18 19:34 (WEA NO1) | 20:56
8 | 08:29 07:52 06:55 06:43 19:17 (WEA NO1) | 05:41
16:29 17:22 18:13 20:07 17 19:34 (WEA NO1) | 20:57
9 | 08:28 07:50 06:52 06:41 19:17 (WEA NO1) | 05:40
16:30 17:24 18:15 20:08 16 19:33 (WEA NO1) | 20:59
10 | 08:28 07:49 06:50 06:39 19:19 (WEA NO1) | 05:38
16:32 17:25 18:17 20:10 12 19:31 (WEA NO1) | 21:01
11 | 08:27 07:47 06:48 06:37 19:20 (WEA NO1) | 05:36
16:33 17:27 18:18 20:12 7 19:27 (WEA NO1) | 21:02
12 | 08:27 07:45 06:46 06:34 05:35
16:35 17:29 18:20 20:13 21:04
13 | 08:26 07:43 06:43 06:32 05:33 20:23 (WEA 02)
16:36 17:31 18:22 20:15 21:05 4 20:27 (WEA_02)
14 | 08:25 07:41 06:41 06:30 05:31 20:20 (WEA_02)
16:38 17:33 18:24 20:17 21:07 9 20:29 (WEA 02)
15 | 08:24 07:39 06:39 06:28 05:30 20:19 (WEA 02)
16:39 17:35 18:25 20:19 21:08 12 20:31 (WEA_02)
16 | 08:23 07:37 06:36 06:26 05:28 20:18 (WEA_02)
16:41 17:37 18:27 20:20 21:10 15 20:40 (WEA_23)
17 | 08:23 07:35 06:34 06:23 05:27 20:17 (WEA 02)
16:42 17:38 18:29 20:22 21:12 18 20:41 (WEA_23)
18 | 08:22 07:33 06:32 06:21 05:25 20:17 (WEA 02)
16:44 17:40 18:31 20:24 21:13 20 20:42 (WEA_23)
19 | 08:21 07:31 06:30 06:19 05:24 20:17 (WEA 02)
16:46 17:42 18:32 20:25 21:15 23 20:44 (WEA_23)
20 | 08:20 07:29 06:27 17:42 (WEA_11) | 06:17 19:33 (WEA_03) | 05:23 20:16 (WEA 02)
16:47 17:44 18:34 9 17:51 (WEA _11) | 20:27 8  19:41 (WEA 03) | 21:16 25  20:45 (WEA 23)
21 | 08:18 07:27 06:25 17:40 {WEA_11) | 06:15 19:30 (WEA_03) | 05:21 20:16 (WEA 02)
16:49 17:46 18:36 13 17:53(WEA_11) [20:229 13 19:43 (WEA 03) | 21:17 27  20:46 (WEA_23)
22 | 08:17 07:25 06:23 17:37 (WEA_11) | 06:13 19:29 (WEA_03) | 05:20 20:16 (WEA 02)
16:51 17:48 18:37 17  17:54(WEA_11) |20:30 15  19:44 (WEA 03) | 21:19 29  20:48 (WEA 23)
23 | 08:16 07:23 06:20 17:37 {(WEA_11) | 06:11 19:28 (WEA_03) | 05:19 20:17 (WEA_02)
16:52 17:50 18:39 17  17:54(WEA_11) |20:32 17  19:45 (WEA 03) | 21:20 28  20:49 (WEA _23)
24 | 08:15 07:21 06:18 17:36 (WEA_11) | 06:08 19:27 (WEA_03) | 05:17 20:17 (WEA 02)
| 16:54 17:51 | 18:41 19  17:55(WEA 11) | 20:34 18  19:45 (WEA 03) | 21:22 27  20:48 (WEA 23)
25 | 08:14 07:19 | 06:16 17:35 (WEA _11) | 06:06 19:26 (WEA_03) | 05:16 20:17 (WEA 02)
16:56 17:53 18:43 19  17:54(WEA 11) |20:36 20  19:46 (WEA 03) | 21:23 26  20:48 (WEA_23)
26 | 08:12 07:17 06:13 17:35 (WEA_11) | 06:04 19:26 (WEA_03) | 05:15 20:18 (WEA 02)
16:58 17:55 18:44 19  17:54(WEA 11) |20:37 20  19:46 (WEA 03) | 21:24 23 20:47 (WEA 23)
27 | 08:11 07:15 06:11 17:36 (WEA_11) | 06:02 19:26 (WEA 03) | 05:14 20:18 (WEA 02)
17:00 17:57 18:46 18  17:54(WEA_11) |20:39 22 20:11 (WEA 06) | 21:26 21 20:46 (WEA_23)
28 | 08:10 07:12 06:09 17:35 {(WEA_11) | 06:00 19:25 (WEA_03) | 05:13 20:18 (WEA 02)
17:01 17:59 18:48 17  17:52(WEA 11) |20:41 26  20:12 (WEA 06) | 21:27 15  20:33 (WEA 02)
29 | 08:08 07:06 18:36 (WEA_11) | 05:58 19:27 (WEA 03) | 05:12 20:19 (WEA 02)
17:03 19:49 15 1851 (WEA_11) |20:42 27  20:15 (WEA 06) | 21:28 14  20:33 (WEA 02)
30 | 08:07 07:04 18:38 {(WEA_11) | 05:56 19:27 (WEA_03) | 05:11 20:19 (WEA 02)
17:05 19:51 12 18:50 (WEA_11) | 20:44 28  20:16 (WEA_06) | 21:29 13  20:32 (WEA_02)
31 | 08:05 07:02 18:40 (WEA_11) 05:10 20:20 (WEA 02)
17:07 19:53 11 19:27 (WEA ND1) 21:31 12 20:32 (WEA_02)
Sonnenscheinstunden | 259 277 367 416 486
astr.max.mogl.Beschattung 186 375 445
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang (SS:MM)
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| Juni

05:09
21:32
05:08
21:33
05:07
21:34
05:07
21:35
05:08
21:36
05:05
21:37
05:05
21:38
05:04
21:39
05:04
21:40
05:03
21:40
05:03
21:41
05:02
21:42
05:02
21:42
05:02
21:43
05:02
21:44
05:02
21:44
05:02
21:45
05:02
21:45
05:02
21:45
05:02
21:46
05:02
21:46
05:02
21:46
05:02
21:46
05:03
21:46
05:03
21:47
05:03
21:47
05:04
21:46
05:04
21:46
05:05
21:46
05:05
21:46

499

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

10

24

20:22 (WEA_02)
20:32 (WEA_02)
20:22 (WEA_02)
20:31 (WEA_02)
20:24 (WEA_02)
20:29 (WEA_02)
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Pragekt:

Heyen

SHADOW - Kalender

Lizenzierter Anwendes:

GL Garrad Hassan Deutschland GmbH

Sommerdeich 14 b

DE-25709 Kaiser-Wilhelm-Koog

(048 56)901-0

Berechnet

22.09.2021 16:46/3.5.552

Berechnung: GesamtbelastungSchattenrezeptor: I0_35 - IO 35 Obere DorfstraBe 9A, Wegensen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|3uli

1] 05:06
| 21:46
2| 05:07
| 21:45
310507
| 21:45
4| 05:08
| 21:45
5| 05:09
| 21:44
6] 05:10
| 21:44
71]05:11
| 21:43
8 05:12
| 21:42
9]05:13
| 21:42
10 | 05:14
| 21:41
11 | 05:15
| 21:40
12 | 05:16
| 21:39
13 | 05:17
| 21:38
14 | 05:18
| 21:38
15| 05:19
| 21:37
16 | 05:20
| 21:36
17 | 05:21
| 21:34
18 | 05:23
| 21:33
19 | 05:24
| 21:32
20 | 05:25
| 21:31
210527
| 21:30
22| 05:28
|21:29
230529
| 21:27
24 05:31
| 21:26
25]05:32
| 21:24
26 | 05:34
| 21:23
27 05:35
| 21:22
28 | 05:37
| 21:20
29| 05:38
| 21:19
30 | 05:39
| 21:17
31| 05:41
| 21:15
Sonnenscheinstunden | 502
astr.max.magl.Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

11
13

13

25
28
28
29
26

20
17
13

11

392

| August

| 21:02
20132 (WEA_02) | 05:55
20136 (WEA_02) | 21:00
20:30 (WEA_02) | 05:57
20:38 (WEA_02) | 20:58
20:30 (WEA_02) | 05:58
20:39 (WEA_02) | 20:56
20:29 (WEA_02) | 06:00
20:40 (WEA_02) | 20:54
20128 (WEA_02) | 06:01
20141 (WEA_02) | 20:52
20:28 (WEA_02) | 06:03
20:41 (WEA_02) | 20:50
20:27 (WEA_02) | 06:05
20142 (WEA_02) | 20:48
20127 (WEA_02) | 06:06
20:54 (WEA_23) | 20:46
20:27 (WEA_02) | 06:08
20:56 (WEA_23) | 20:44
20:27 (WEA_02) | 06:10
20:57 (WEA_23) | 20:42
20126 (WEA_02) | 06:11
20:58 (WEA_23) | 20:40
20126 (WEA_02) | 06:13
20:58 (WEA_23) | 20:38
20126 (WEA_02) | 06:14
20:58 (WEA_23) | 20:36
20:27 (WEA_02) | 06:16
20:57 (WEA_23) | 20:34
20127 (WEA_02) | 06:18
20:56 (WEA_23) | 20:31
20:26 (WEA_02) | 06:19
20:54 (WEA_23) | 20:29
20:27 (WEA_02) | 06:21
20:54 (WEA_23) | 20:27
20:27 (WEA_02) | 06:23
20:52 (WEA_23) | 20:25
20128 (WEA_02) | 06:24
20151 (WEA_23) | 20:23
20:29 (WEA_02) | 06:26
20:42 (WEA_02) | 20:20
20:30 (WEA_02) | 06:28
20:41 (WEA_02) | 20:18
20:32 (WEA_02) | 06:29
20:40 (WEA_02) | 20:16
| 06:31
| 20:14
| 454
|

(S5:MM)

16
22
26
27
28
27
25
22
20
19
18
17
15
12

305

| September

6:32
0:.12

20:18 (WEA_08) | 06:44
20:22 (WEA_06) | 19:56
19:40 (WEA_03) | 06:45
20:24 (WEA_06) | 19:53
19:38 (WEA_03) | 06:47
20:25 (WEA_06) | 19:51
19:36 (WEA_03) | 06:49
20:25 (WEA_06) | 19:49
19:36 (WEA_03) | 06:50
20:25 (WEA_06) | 19:46
19:34 (WEA_03) | 06:52
20:23 (WEA_06) | 19:44
19:34 (WEA_03) | 06:54
20:22 (WEA_06) | 19:42
19:33 (WEA_03) | 06:55
20:19 (WEA 06) | 19:39
19:33 (WEA 03) | 06:57
20:18 (WEA_08) | 19:37
19:32 (WEA_03) | 06:59
19:52 (WEA_03) | 19:35
19:33 (WEA_03) | 07:00
19:52 (WEA_03) | 19:32
19:33 (WEA_03) | 07:02
19:51 (WEA_03) | 19:30
19:33 (WEA_03) | 07:03
19:50 (WEA_03) | 19:28
19:35 (WEA_03) | 07:05
19:50 (WEA_03) | 19:25
19:35 (WEA_03) | 07:07
19:47 (WEA 03) | 19:23
19:38 (WEA_03) | 07:08
19:45 (WEA 03) | 19:21

| 07:10

—
=]
o
0

12
16
17
18
19
19
17
15
12

Al
13
14
17
18
19
20
19
18
16
14

10

354

Minuten mit Schatten

el L (s
gy

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende
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| Oktober | NovembefDezember

19:20 (WEA NO1) | 07:22
19:27 (WEA NO1) | 19:02
19:17 (WEA NO1) | 07:23
19:29 (WEA NO1) | 19:00
19:15 (WEA NO1) | 07:25
19:31 (WEA NO1) | 18:57
19:14 (WEA NO1) | 07:27
19:31 (WEA NO1) | 18:55
19:13 (WEA NO1) | 07:28
19:31 (WEA NO1) | 18:53
19:12 (WEA NO1) | 07:30
19:31 (WEA NO1) | 18:50
19:12 (WEA NO1) | 07:32
19:31 (WEA NO1) | 18:48
19:12 (WEA NO1) | 07:33
19:29 (WEA NO1) | 18:46
19:11 (WEA NO1) | 07:35
19:26 (WEA NO1) | 18:44
19:12 (WEA NO1) | 07:37
19:24 (WEA NO1) | 18:41
19:12 (WEA NO1) | 07:39
19:21 (WEA NO1) | 18:39
18:32 (WEA_11) | 07:40
19:19 (WEA NO1) | 18:37
18:28 (WEA_11) | 07:42
19:17 (WEA NO1) | 18:35
18:27 (WEA_11) | 07:44
18:41 (WEA_11) | 18:32
18:26 (WEA_11) | 07:45
18:43 (WEA_11) | 18:30
18:24 (WEA_11) | 07:47
18:42 (WEA_11) | 18:28
18:24 (WEA_11) | 07:49
18:43 (WEA_11) | 18:26
18:22 (WEA_11) | 07:51
18:42 (WEA_11) | 18:24
18:23 (WEA_11) | 07:52
18:42 (WEA_11) | 18:22
18:23 (WEA_11) | 07:54
18:41 (WEA_11) | 18:20
18:23 (WEA_11) | 07:56
18:39 (WEA_11) | 18:17
4 (WEA_11) | 07:58
8 (WEA_11) | 18:15
6 (WEA_11) | 07:59
6 (WEA_11) | 18:13
8 (WEA_11) | 08:01
32 (WEA_11) | 18:11

| 07:03

| 17:09

| 07:05

| 17:07

| 07:07

| 17:05

| 07:08

18:2:
18:3
18:2
18:31
18:2:
18:

zeit wie Bezugsjahr):

7:16
6:56
7:17

No
=
[Ce S

6:52
7:21

HOEOKEOEO
o
w
o

| 07:23

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

8:07

6:11

6:11
8:23

6:11
8:25

6:11
8:26

6:13
8:29
6:13

8:30
6:14

HOHOHO»—‘D»—'OHOHOHOHOHOHDb—'OHOHOHOH%HOHOHOHOHOI—‘OHOHO»—JOHOHOHOHOHOHO
[N}
S
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Projekt: Lizenzierter Anwendes:

Heyen GL Garrad Hassan Deutschland GmbH

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

Berechnet

22.09.2021 16:46/3.5.552

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: I0_36 - IO 36 Hintere Dorfstrafe 2, Kreipke
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar |Marz | April | Mai | Juni | Juli | Aug |Sep befOktober |N { Dezember
1]08:31 | 08:04 | 07:10 | 06:59 | 05:55 | 05:09 | 05:06 | 05:43 | 06:33 | 07:22 | 07:16 | 08:07
| 16:21 | 17:09 | 18:01 | 19:55 | 20:46 | 21:32 |21:46 |21:14 | 20:12 | 19:02 | 16:56 | 16:15
2] 08:31 | 08:02 | 07:08 | 06:57 | 05:53 | 05:08 | 05:07 | 05:44 | 06:34 | 07:23 107:17 | 08:08
| 16:22 | 17:11 | 18:02 | 19:56 | 20:47 | 21:33 |21:45 |21:12 | 20:09 | 19:00 | 16:54 | 16:14
3108:30 | 08:01 | 07:06 | 06:55 | 05:51 | 05:07 | 05:07 | 05:46 | 06:36 | 07:25 107:19 | 08:10
| 16:23 | 17:12 | 18:04 | 19:58 | 20:49 | 21:34 | 21:45 |21:10 | 20:07 | 18:57 | 16:52 | 16:14
4| 08:30 | 07:59 | 07:04 | 06:53 | 05:49 | 05:07 | 05:08 | 05:47 | 06:37 | 07:27 |07:21 | 08:11
| 16:24 | 17:14 | 18:06 | 20:00 | 20:51 | 21:35 |21:45 | 21:09 | 20:05 | 18:55 | 16:50 | 16:13
508:30 | 07:57 | 07:01 | 06:50 | 05:47 | 05:06 | 05:09 | 05:49 | 06:39 | 07:28 107:23 | 08:12
| 16:25 | 17:16 | 18:08 | 20:02 | 20:52 | 21:36 | 21:44 | 21:07 | 20:03 | 18:53 | 16:48 | 16:13
6]08:30 |07:56 | 06:59 | 06:48 | 05145  |05:05 |05:10 |05:50 |06:41 |07:30  |07:25 | 08:14
11627 | 1718  |18:10  |20:03  |20:54  |21:37  |21:44  |21:05 |20:00 |18:50 |16:47 | 16:12
7|0829 |07:54 |06:57 |06:46 | 05:43 | 0505 |05:11  |05:52 |06:42 |07:32  |07:26 | 08:15
|16:28  |17:20 | 18:11  |20:05 |20:56  |21:38  |21:43 | 21:03  |[19:58 | 18:48  |16:45 | 16:12
8| 08:29 | 07:52 | 06:55 | 06:43 | 05:42 | 05:04 | 05:12 | 05:54 | 06:44 1 07:33 | 07:28 | 08:16
| 16:29 | 17:22 | 18:13 | 20:07 | 20:57 |21:39 |21:42 | 21:02 | 19:56 | 18:46 | 16:43 | 16:12
9] 08:28 | 07:50 | 06:52 | 06:41 | 05:40 | 05:04 | 05:13 | 05:55 | 06:46 | 07:35 | 07:30 | 08:17
| 16:30 | 17:24 | 18:15 | 20:08 | 20:59 | 21:40 |21:42 | 21:00 | 19:53 | 18:44 | 16:42 | 16:11
10 | 08:28 | 07:49 | 06:50 | 06:39 | 05:38 | 05:03 | 05:14 | 05:57 | 06:47 | 07:37 107:32 | 08:18
| 16:32 | 17:25 | 18:17 | 20:10 | 21:01 | 21:40 |21:41 | 20:58 | 19:51 | 18:41 | 16:40 | 16:11
11 | 08:27 | 07:47 | 06:48 | 06:37 | 05:36 | 05:03 | 05:15 | 05:58 | 06:49 | 07:39 | 07:34 | 08:19
| 16:33 | 17:27 | 18:18 | 20:12 | 21:02 | 21:41 |21:40 | 20:56 | 19:49 | 18:39 | 16:38 | 16:11
120827 |07:45 | 06:46  |06:3¢  |05:35  |05:03  |05:16 |06:00 |06:50 |07:40  [07:35 | 08:21
116:35  |[17:29 | 18:20  |20:13  |21:04  |2L:42  |21:39  |20:54  |19:46 | 18:37  |16:37 | 16:11
13]08:26 |07:43 | 06:43 | 06:32 | 05:33  |05:02 |05:17 |06:02 |06:52 |07:42 | 07:37 | 08:22
116:36 | 17:31  |18:22 | 20:15  |21:05  |21:43  |21:39  |20:52 | 19:44 [ 18:35  |16:35 | 16:11
14]08:25 |07:41  |06:41  |06:30  |05:31  |05:02 |05:18 |06:03 |06:54 | 07:44 | 07:39 | 08:22
| 16:38 | 17:33 | 18:24 | 20:17 | 21:07 | 21:43 121:38 | 20:50 | 19:42 | 18:33 |16:34 | 16:11
15 | 08:24 | 07:39 | 06:39 | 06:28 | 05:30 | 05:02 | 05:19 | 06:05 | 06:55 | 07:45 107:41 | 08:23
| 16:39 | 17:35 | 18:25 | 20:19 | 21:09 | 21:44 |21:37 | 20:48 | 19:39 | 18:30 | 16:32 | 16:11
16 | 08:24 | 07:37 | 06:37 | 06:26 | 05:28 | 05:02 | 05:20 | 06:06 | 06:57 | 07:47 107:42 | 08:24
| 16:41 | 17:37 | 18:27 | 20:20 | 21:10 | 21:44 |121:36 | 20:46 | 19:37 | 18:28 | 16:31 | 16:11
17 | 08:23 | 07:35 | 06:34 | 06:23 | 05:27 | 05:02 | 05:22 | 06:08 | 06:59 | 07:49 | 07:44 | 08:25
| 16:42 | 17:39 | 18:29 | 20:22 | 21:12 | 21:45 |21:35 | 20:44 | 19:35 | 18:26 | 16:30 | 16:11
18 | 08:22 | 07:33 | 06:32 | 06:21 | 05:25 | 05:02 | 05:23 | 06:10 | 07:00 | 07:51 | 07:46 | 08:26
| 16:44 | 17:40 | 18:31 | 20:24 | 21:13 | 21:45 121:33 | 20:42 | 19:32 | 18:24 | 16:28 | 16:11
19 | 08:21 | 07:31 | 06:30 | 06:19 | 05:24 | 05:02 | 05:24 | 06:11 | 07:02 | 07:52 | 07:48 | 08:27
|16:46 [ 17:42 |18:32  |20:25  |21:15  [21:45  |21:32  [20:40  [19:30 | 18:22  |1627 | 16:12
200820 |07:29 | 06:27  |06:17  |05:23 | 05:02  |05:25 | 06:13 | 07:03 | 07:54  |07:49 | 08:27
|16:47 | 17:44 | 18:3¢ | 20:27  |21:16  |21:46  [21:31  |20:38 19228 [ 18:20 [1626 | 16:12
21108:19  |07:27 | 06:25 | 0615 | 0521  |05:02  |05:27 | 0615 | 07:05 |07:56  |07:51 | 08:28
| 16:49 | 17:46 | 18:36 | 20:29 | 21:17 | 21:46 |21:30 | 20:36 | 19:25 | 18:18 | 16:25 | 16:12
22 | 08:17 | 07:25 | 06:23 | 06:13 | 05:20 | 05:02 | 05:28 | 06:16 | 07:07 | 07:58 107:53 | 08:28
| 16:51 | 17:48 | 18:38 | 20:31 | 21:19 | 21:46 121:29 | 20:34 | 19:23 | 18:15 |16:23 | 16:13
23] 08:16 | 07:23 | 06:20 | 06:11 | 05:19 | 05:02 | 05:29 | 06:18 | 07:08 | 07:59 107:54 | 08:29
| 16:53 | 17:50 | 18:39 | 20:32 | 21:20 | 21:46 |21:27 | 20:31 | 19:21 | 18:13 | 16:22 | 16:13
24| 08:15 | 07:21 | 06:18 | 06:09 | 05:17 | 05:03 ] 05:31 | 06:19 | 07:10 | 08:01 | 07:56 | 08:29
| 16:54 | 17:51 | 18:41 | 20:34 | 21:22 | 21:47 |121:26 | 20:29 | 19:18 | 18:11 | 16:21 | 16:14
25| 08:14 | 07:19 | 06:16 | 06:06 | 05:16 | 05:03 | 05:32 | 06:21 | 07:12 | 07:03 | 07:58 | 08:30
| 16:56 | 17:53 | 18:43 | 20:36 | 21:23 | 21:47 |21:25 | 20:27 | 19:16 | 17:09 | 16:20 | 16:15
26 | 08:12 | 07:17 | 06:13 | 06:04 | 05:15 | 05:03 | 05:34 | 06:23 | 07:13 | 07:05 | 07:59 | 08:30
| 16:58 | 17:55 | 18:44 | 20:37 | 21:24 | 21:47 |21:23 | 20:25 | 19:14 | 17:07 | 16:19 | 16:15
27|08:11  |07:15  |06:11  |06:02  |05:14 | 05:04 |05:35 |06:24  |07:15 | 07:07 | 08:01 | 08:30
117:00 | 17:57 | 18:46  |20:39  |21:26 | 21:47  |21:22  |20:23  |19:11 | 17:05  |16:18 | 16:16
28(08:10 [07:12  [06:09 [06:00  |05:13 | 05:04 |05:37 |06:26 |07:17  |07:08  |08:02  |08:30
117:01 | 17:59  |18:48  |20:41  |21:27  |2L46  [21:220 |20:21  [19:09  [17:03  |16:17 | 16:17
29 | 08:08 | | 07:06 | 05:58 | 05:12 | 05:05 | 05:38 | 06:28 |07:18 | 07:10 | 08:04 | 08:31
| 17:03 | | 19:50 | 20:42 | 21:28 | 21:46 |]21:19 | 20:18 | 19:07 | 17:01 | 16:17 | 16:18
30 | 08:07 | | 07:04 | 05:56 | 05:11 | 05:05 | 05:40 | 06:29 | 07:20 | 07:12 | 08:05 | 08:31
| 17:05 | | 19:51 | 20:44 | 21:29 | 21:46 |21:17 | 20:16 | 19:04 | 16:59 | 16:16 | 16:19
31 | 08:05 | | 07:02 | | 05:10 | | 05:41 | 06:31 | | 07:14 | | 08:31
| 17:07 | | 19:53 | | 21:31 | |21:15 | 20:14 | | 16:58 | | 16:20
Sonnenscheinstunden | 259 | 277 | 367 | 416 | 485 | 499 | 502 | 454 | 381 | 331 | 266 | 243

astr.max.magl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.5.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, windpro@emd.dk 23.09.2021 07:28 /65 Wlnd PRO '
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DNV

UBER DNV

Inspiriert durch das Ziel, Leben, Eigentum und Umwelt zu schitzen, verbessert DNV die Sicherheit und Nachhaltigkeit
Ihrer Projekte. Wir bieten technische Prif- und Zertifizierungsdienstleistungen sowie Software und unabhangige
Beratungsservices fiir die Energie-, Ol & Gas- und maritime Wirtschaft. Wir bieten darlber hinaus
Zertifizierungsleistungen fur Kunden aus vielen weiteren Branchen an. Unsere Test-, Zertifizierungs- und
Beratungsdienstleistungen werden unabhangig voneinander angeboten.

Unsere Mitarbeiter in tber 100 Landern unterstutzen unsere Kunden, um die Welt sicherer, intelligenter und grtiner zu
gestalten.



	Inhaltsverzeichnis
	1 EINleitung
	2 Immissionsrelevante Windenergieanlagen
	3 Immissionsorte
	4 Beurteilungsverfahren
	5 Berechnung der Ergebnisse
	5.1 Gesamtbelastung
	5.2 Vorbelastung
	5.3 Zusatzbelastung

	6 Prognosegenauigkeit
	7 abschließende Beurteilung
	8 Zusammenfassung
	9 Literaturverzeichnis
	10 Anhang
	10.1 Hauptergebnis Vorbelastung
	10.2 Schattenwurfkarte Vorbelastung, Stunden pro Jahr
	10.3 Schattenwurfkarte Vorbelastung, Stunden pro Jahr (Detail Heyen)
	10.4 Schattenwurfkarte Vorbelastung, Stunden pro Jahr (Detail Wegensen)
	10.5 Schattenwurfkarte Vorbelastung, Tage pro Jahr
	10.6 Schattenwurfkarte Vorbelastung, Tage pro Jahr (Detail Heyen)
	10.7 Schattenwurfkarte Vorbelastung, Tage pro Jahr (Detail Wegensen)
	10.8 Schattenwurfkarte Vorbelastung, Minuten pro Tag
	10.9 Schattenwurfkarte Vorbelastung, Minuten pro Tag (Detail Heyen)
	10.10 Schattenwurfkarte Vorbelastung, Minuten pro Tag (Detail Wegensen)
	10.11 Hauptergebnis Zusatzbelastung
	10.12 Schattenwurfkarte Zusatzbelastung, Stunden pro Jahr
	10.13 Schattenwurfkarte Zusatzbelastung, Stunden pro Jahr (Detail Heyen)
	10.14 Schattenwurfkarte Zusatzbelastung, Stunden pro Jahr (Detail Wegensen)
	10.15 Schattenwurfkarte Zusatzbelastung, Tage pro Jahr
	10.16 Schattenwurfkarte Zusatzbelastung, Tage pro Jahr (Detail Heyen)
	10.17 Schattenwurfkarte Zusatzbelastung, Tage pro Jahr (Detail Wegensen)
	10.18 Schattenwurfkarte Zusatzbelastung, Minuten pro Tag
	10.19 Schattenwurfkarte Zusatzbelastung, Minuten pro Tag (Detail Heyen)
	10.20 Schattenwurfkarte Zusatzbelastung, Minuten pro Tag (Detail Wegensen)
	10.21 Hauptergebnis Gesamtbelastung
	10.22 Schattenwurfkarte Gesamtbelastung, Stunden pro Jahr
	10.23 Schattenwurfkarte Gesamtbelastung, Stunden pro Jahr (Detail Heyen)
	10.24 Schattenwurfkarte Gesamtbelastung, Stunden pro Jahr (Detail Wegensen)
	10.25 Schattenwurfkarte Gesamtbelastung, Tage pro Jahr
	10.26 Schattenwurfkarte Gesamtbelastung, Tage pro Jahr (Detail Heyen)
	10.27 Schattenwurfkarte Gesamtbelastung, Tage pro Jahr (Detail Wegensen)
	10.28 Schattenwurfkarte Gesamtbelastung, Minuten pro Tag
	10.29 Schattenwurfkarte Gesamtbelastung, Minuten pro Tag (Detail Heyen)
	10.30 Schattenwurfkarte Gesamtbelastung, Minuten pro Tag (Detail Wegensen)
	10.31 Schattenwurfkalender, grafisch
	10.32 Schattenwurfkalender, tabellarisch


		2021-09-24T08:59:17+0200
	Kock, Ulf


		2021-09-24T09:13:46+0200
	Outlook JorDed




