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Die vorliegende Schattenwurfprognose flr den Standort Irxleben (Sachsen-Anhalt) wurde der
Ramboll Deutschland GmbH im Januar 2021 von der Raul3e Beteiligungs GmbH in Auftrag ge-
geben und gemafl dem Stand von Wissenschaft und Technik nach bestem Wissen und Gewissen
unparteiisch erstellt. Die Ramboll Deutschland GmbH ist nach DIN EN ISO/IEC 17025:2005 u. a.
fur die Erstellung von Schattenwurfprognosen akkreditiert. Die firmenintern verwendeten Berech-
nungsverfahren gemal den zuvor genannten Anforderungen sind in der Ramboll-Qualitatsma-

nagement Prozessbeschreibung ,Schatten festgelegt und dokumentiert.

Fir die physikalische Einhaltung der prognostizierten Ergebnisse der Schattenwurfprognose wer-
den seitens des Gutachters keine Garantien Ubernommen. Sie basieren auf Berechnungen nach
den Empfehlungen der Bund/Lander-Arbeitsgemeinschaft fir Immissionsschutz (LAI) [1] sowie
den vom Auftraggeber und dem WEA-Hersteller gestellten Standort- und Anlagendaten. Die Be-
rechnungen wurden mit dem Softwareprogramm WindPRO (Modul SHADOW) von EMD Interna-
tional A/S [2] durchgeflihrt.

Alle Rechte an diesem Bericht sind der Ramboll Deutschland GmbH vorbehalten. Dieses Doku-
ment darf, mit Ausnahme des Auftraggebers, der Genehmigungsbehérden und der finanzieren-
den Banken, weder in Teilen noch in vollem Umfang ohne vorherige schriftliche Zustimmung der
Ramboll Deutschland GmbH reproduziert oder unter Verwendung elektronischer Systeme verar-

beitet, vervielfaltigt oder verbreitet werden.

Nr. Datum Bearbeiter Beschreibung
Original 000 10.06.2020 J. Feja Planung von sechs WEA des Typs Vestas V162
- Anderung der Planung auf funf WEA
Nachtrag 001 12.02.2021 M. Brining des Typs Vestas V162

Kassel, 12.02.2021

Dipl.-Geogr. Marc Briining Jonas Feja, MLE
(Bearbeiter) (Prufer)
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1 Zusammenfassung

Am Windparkstandort Irxleben wurden fiir 57 Immissionsorte die Beschattungsdauern durch flnf
neu geplante WEA sowie funf Vorbelastungs-WEA entsprechend den WEA-Schattenwurf-Hin-
weisen [1] berechnet. Die Immissionsrichtwerte betragen maximal 30 Stunden im Jahr und maxi-

mal 30 Minuten am Tag.

Diese Werte werden an den Immissionsorten H-01 bis H-15, 1-01 bis 1-15, 1-18, 1-20 bis 1-27,
1-30, 1-39, 1-40, RS-01 und RS-02 tiberschritten.

Die WEA-Schattenwurf-Hinweise [1] sehen fiir diesen Fall vor, dass der Schattenwurf der
WEA, die eine Uberschreitung verursachen, mittels einer Abschaltautomatik entsprechend

den Richtwerten begrenzt wird. Im vorliegenden Fall betrifft dies alle neu geplanten WEA.

Den Berechnungen nach den LAI-Hinweisen [1] wird ein ,worst-case’-Szenario zugrunde gelegt.
Mégliche Abweichungen bei den Berechnungen sind generell nicht auszuschlie3en. Allerdings ist
im Regelfall davon auszugehen, dass ggf. geringfligige Abweichungen der geforderten Grund-
genauigkeit (vgl. LAl-Hinweise [1]) entsprechen und somit keinen Einfluss auf die Verwertbarkeit
der Ergebnisse der Prognose haben werden. Die Programmierung der Abschaltautomatik kann
zu abweichenden Abschaltzeiten flihren, da die Zeitkontingente am Immissionsort vollstandig

ausgeschopft werden konnen.
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2 Standort- und WEA-Daten

2.1 Aufgabenstellung

Der Auftraggeber plant am Standort Irxleben zwischen den Orten Grof3 Santersleben im Norden,
Hermsdorf im Nordosten, Irxleben im Osten und Wellen im Stiden einen Windpark mit insgesamt
funf Windenergieanlagen (WEA) des Typs Vestas V162 mit 169 m Nabenhohe zu errichten (siehe
Tabelle 1).

Tabelle 1: Kenndaten der geplanten WEA

Nabenhohe Rechtswert Hochwert
WEA  WEA Hersteller / Typ
[m] [UTM 32 ETRS89]

01 Vestas V162 169 667.881 5.783.311
02 Vestas V162 169 667.700 5.782.847
03 Vestas V162 169 668.314 5.782.835
04 Vestas V162 169 668.592 5.783.211
05 Vestas V162 169 667.839 5.782.429

In der Nahe des geplanten Standorts existieren bereits 30 WEA. Von diesen werden finf WEA
als Vorbelastungen mitberlicksichtigt und im folgenden Text als ,Vorbelastung“ oder ,VB* be-
zeichnet. Innerhalb des gemeinsamen Beschattungsbereichs mit den dbrigen 25 WEA existieren
keine Immissionsorte oder es existiert kein gemeinsamer Beschattungsbereich, weshalb diese in
den Berechnungen keine Berlcksichtigung finden. Eine entsprechende Berechnung befindet sich

im Anhang.

Es sollen die Immissionen durch periodischen Schattenwurf der Windenergieanlagen nach den

Grundlagen der LAI [1] an der umliegenden Bebauung berechnet werden.

Grundlage der Berechnung sind die vom Auftraggeber zur Verfiigung gestellten Daten der ge-
planten WEA (Typ, Nabenhdhe, Koordinaten) sowie die bei der Standortbesichtigung am
27.01.2020 erhobenen Daten Uber relevante Immissionsorte und deren Umgebung. Das Hohen-
relief wurde den Hoéhenlinien der Topographischen Karte 1:25.000 entnommen. Position und Typ
der Vorbelastungs-WEA wurden vom Auftraggeber zur Verfligung gestellt und vor Ort Giberprift.
Die Berechnung wurde mit der Software WindPRO, Modul SHADOW [2] durchgefihrt.
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2.2 Immissionsorte

Die Mal3geblichen Immissionsorte nach [1] sind schutzwiirdige Raume sowie bebaubare Freifla-

chen. Sie werden nach den folgenden Bedingungen ausgewabhit:

o Die Orte liegen innerhalb des Beschattungsbereichs der neu geplanten WEA nach dem
20 %-Kriterium [3]. Die Beschattungsbereiche sind auf der Karte in Abbildung 2 als rote

Kreise um die Windenergieanlagen dargestellt.

e Es muss weiterhin geometrisch méglich sein, dass die Orte von den neu geplanten WEA
im Jahresverlauf beschattet werden. Die beschatteten Flachen sind auf der Karte Abbil-

dung 2 als farbige Bereiche dargestellt.
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Abbildung 2: Beschattungsbereich der neu geplanten WEA
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Nach den genannten Kriterien wurden exemplarisch die unten aufgefiihrten Immissionsorte aus-
gewahlt. Bei der Standortbesichtigung am 27.01.2020 wurden diese Immissionsorte in Augen-
schein genommen und dokumentiert. Die Berechnungen werden ohne Bertlicksichtigung der

Sichtverschattung durch die Bebauung und den Bewuchs um die Immissionsorte durchgefihrt.

Tabelle 2: Immissionsorte

I0 Bezeichnung I0 Bezeichnung
H-01 Hermsdorf, Mihlenstrale 22 1-16 Irxleben, Helmstedter Stral3e 21
H-02 Hermsdorf, Mittelstralle 38 1-17 Irxleben, Stadtweg 2
H-03 Hermsdorf, Neue Stralte 33b 1-18 Irxleben, Stadtweg 8c
H-04 Hermsdorf, Am Knihl 9 1-19 Irxleben, Gartenweg 12
H-05 Hermsdorf, Neue Strafie 11 120  Irxleben, Abendstrale 14
H-06 Hermsdorf, Neue Stralle 4 1-21 Irxleben, Abendstralie 11
H-07 Hermsdorf, Neue Stral3e 1 1-22 Irxleben, Abendstralie 6
H-08 Hermsdorf, Mittelstralle 5 1-23 Irxleben, Abendstralie 1
H-09 Hermsdorf, Irxleber Strale 14 1-24 Irxleben, Helmstedter Stralie 34a
H-10 Hermsdorf, Am Schrebergarten 1 1-25 Irxleben, Siegweg 4
H-11 Hermsdorf, An der Wuhne 1 I-26  Irxleben, Helmstedter Stralle 36a
H-12 Hermsdorf, Am Kniihl 1 1-27 Irxleben, Helmstedter Strafle 37d
H-13 Hermsdorf, Genossenschaftsstralte 6 1-28 Irxleben, Siegweg 3
H-14 Hermsdorf, Paluckistraflie 2 1-29 Irxleben, Im Fuchstal 70b
H-15 Hermsdorf, Am Elbepark 1 1-30 Irxleben, Im Fuchstal 87
I1-01  Irxleben, Sternenweg 1 1-31 Irxleben, Niederndodeleber Stralle 22a

1-02 Irxleben, Hohenwarsleber Chaussee 1a | 1-32 Irxleben, Im Fuchstal 66e
Irxleben, WA It. B-Plan "Helmstedter

1-03 StraRe/ Alte Gartnerei” 1-33 Irxleben, Im Fuchstal 71c
1-04 Irxleben, Morgenstralle 8 1-34 Irxleben, Niederndodeleber Stralle 28
I1-05 Irxleben, Morgenstrale 10g 1-35 Irxleben, Am Wildpark 36

1-06 Irxleben, Hohenwarsleber Chaussee 4a | 1-36 Irxleben, Im Fuchstal 50

I1-07 Irxleben, Ringstralte 10 1-37 Irxleben, Am Wildpark 30
I1-08 Irxleben, Ringstralle 6a 1-38 Irxleben, Am Wildpark 24
1-09 Irxleben, Abendstralie 17 1-39 Irxleben, Hohenwarsleber Chaussee 5

Irxleben, Ml It. B-Plan "Helmstedter Stralte/

I-10  Irxleben, Ringstralle 13 1-40 Alte Gartnerei”
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I0 Bezeichnung I0 Bezeichnung

I-11  Irxleben, Ringstralle 2 M-01 Mammendorf, Thomas-Miintzer-Stralle 1a
I-12 Irxleben, Osterwiesenstralle 11 M-02 Mammendorf, Darrweg 4

I-13  Irxleben, Osterwiesenstralle 6 RS-01 Raststatte Borde-Nord 1

I-14  Irxleben, Osterwiesenstralie 1 RS-02 Raststatte Borde-Sid 1

I-15  Irxleben, Ringstralte 29

Die Immissionsorte werden als Schatten-Rezeptoren nachgebildet. Die genaue Lage der Rezep-

toren ist in den folgenden Abbildungen eingezeichnet.

Abbildung 3: Lage der Immissionsorte H-01 und H-02 in Hermsdorf
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Abbildung 4: Lage der Immissionsorte H-03 bis H-05, H-09 und H-10 in Hermsdorf

Abbildung 5: Lage der Immissionsorte H-05 bis H-13 in Hermsdorf
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Abbildung 6: Lage der Immissionsorte H-13 und H-14 in Hermsdorf

Abbildung 7: Lage des Immissionsortes H-15 in Hermsdorf
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Abbildung 8: Lage der Immissionsorte 1-01, 1-02, 1-04 und 1-39 in Irxleben

Abbildung 9: Lage der Immissionsorte 1-03, 1-04, 1-06 bis 1-11, 1-15 und 1-20 in Irxleben
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Abbildung 10: Lage der Immissionsorte 1-05, I-11 bis 1-14 und 1-17 bis 1-19 in Irxleben

Abbildung 11: Lage der Immissionsorte I1-16 und 1-21 bis 1-25 in Irxleben
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Abbildung 12: Lage der Immissionsorte 1-03, 1-24, 1-26 bis 1-28 und 1-40 in Irxleben

Abbildung 13: Lage der Immissionsorte 1-25 und 1-28 bis 1-34 in Irxleben
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Abbildung 14: Lage der Immissionsorte 1-35 bis 1-38 in Irxleben

Abbildung 15: Lage der Immissionsorte M-01 und M-02 in Mammendorf
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Abbildung 16: Lage der Immissionsorte RS-01 und RS-01 an der Rastanlage Boérde
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2.3 Windenergieanlagen

Der Antragsteller plant am Standort Irxleben die Errichtung von finf Windenergieanlagen. Weitere

funf Vorbelastungs-WEA sind zu berticksichtigen.

Die Kenndaten der bestehenden und der neu geplanten WEA-Typen sind Tabelle 3 zu entneh-

men.

Tabelle 3: Kenndaten Zusatz- und relevante Vorbelastungs-WEA

Zusatzbelastung Vorbelastung
Nummer(n) 01 -05 GRO1
Anzahl 5 1
WEA-Hersteller Vestas GE Wind
WEA-Typ V162 GE 3.2-130
Rotordurchmesser [m] 162 130
Nabenho6he [m] 169 134
Nennleistung [kW] 5.600 3.200
Maximale Blattiefe [m] 4,30 4,00
2::ﬂ:ffml;el 90% Rotor- 1,54 1,10
Mittlere Blatttiefe [m] 2,92 2,55
Beschattungsbereich [m] 1.982 1.732

Vorbelastung

Hw1
1
Enron (GE)
1.5sl
77
96
1500
3,18
0,98
2,08
1.414

Vorbelastung

B02, BO3, B04
3
GE Wind
GE 2.5xI
100
100
2.500
3,54
1,09
2,32
1.574

Der Beschattungsbereich wurde nach dem 20%-Kriterium [1] [4] aus den Rotorblattdaten und der

Nabenhohe ermittelt.
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3 Schattenwurfberechnungen

3.1 Astronomisch maximal mogliche

Beschattungsdauer (worst case)

Es wurde die astronomisch maximal mégliche Beschattungsdauer (worst case), d.h. ohne Be-
ricksichtigung von Bewolkung, Stillstandszeiten der WEA und Windrichtung an einem punktfor-
migen Rezeptor in 2 m Hbhe berechnet. Die Ausrichtung des Rezeptors ist horizontal, so dass
der Schattenwurf unabhangig von der Einfallrichtung registriert wird. Die Berechnungen werden
ohne Berlcksichtigung der Sichtverschattung durch die Bebauung und den Bewuchs um die Im-

missionsorte durchgefiuhrt.

Fur die Beurteilung der Erheblichkeit der Belastigung durch Schattenwurf [5] [6] wurden folgende

Immissionsrichtwerte festgelegt [1]:

¢ maximal 30 Stunden Beschattung pro Jahr,

o maximal 30 Minuten Beschattung pro Tag.

Es wurden folgende Berechnungen durchgeflhrt:
e Vorbelastung durch die Vorbelastungs-WEA (Es wurden nur die WEA berlcksichtigt, in
deren Beschattungsbereich ein Rezeptor liegt.),
e Zusatzbelastung durch die neu geplanten WEA,

o Gesamtbelastung durch alle WEA.

Tabelle 4: Astronomisch maximal mogliche Beschattungsdauern pro Jahr

Astron. Max. mogl. Beschattungs-dauer
IO Name Max. Std. /Jahr Max. Std. /Tag|

Vor- Zus.- Ges.- Vor- Zus.- Ges.-

bel. bel. bel. bel. bel. bel.
H-01 Hermsdorf, Mihlenstrale 22 17:32 5:01 22:33 0:21 0:14 0:34
H-02 Hermsdorf, MittelstralRe 38 22:02 16:42 31:04 0:21 0:22 0:30
H-03 Hermsdorf, Neue Stralle 33b 29:36 18:45 34:00 0:22 0:22 0:26
H-04 Hermsdorf, Am Knihl 9 39:40 20:06 43:22 0:31 0:24 0:31
H-05 Hermsdorf, Neue Strafie 11 30:11 11:06 40:41 0:26 0:21 0:35
H-06 Hermsdorf, Neue Stral3e 4 28:08 24:27 52:03 0:24 0:26 0:38
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H-07
H-08
H-09
H-10
H-11
H-12
H-13
H-14
H-15
1-01
1-02
1-03
1-04
1-05
1-06
1-07
1-08
1-09

1-19

Name

Hermsdorf, Neue Straf3e 1
Hermsdorf, Mittelstrale 5
Hermsdorf, Irxleber StralRe 14
Hermsdorf, Am Schrebergarten 1
Hermsdorf, An der Wuhne 1

Hermsdorf, Am Knihl 1

Hermsdorf, Genossenschafts-
stralle 6

Hermsdorf, PaluckistralRe 2
Hermsdorf, Am Elbepark 1

Irxleben, Sternenweg 1

Irxleben, Hohenwarsleber Chaus-
see 1a

Irxleben, WA It. B-Plan "Helmsted-
ter Strale/ Alte Gartnerei"

Irxleben, Morgenstralle 8

Irxleben, Morgenstral’e 10g

Irxleben, Hohenwarsleber Chaus-
see 4a

Irxleben, Ringstralle 10
Irxleben, Ringstralle 6a
Irxleben, AbendstralRe 17
Irxleben, Ringstralke 13
Irxleben, RingstralRe 2
Irxleben, Osterwiesenstralle 11
Irxleben, Osterwiesenstrale 6
Irxleben, Osterwiesenstralle 1
Irxleben, Ringstralle 29
Irxleben, Helmstedter StralRe 21
Irxleben, Stadtweg 2

Irxleben, Stadtweg 8c

Irxleben, Gartenweg 12

Max. Std. /Jahr

Vor-
bel.

14:23
8:50
42:50
39:21
9:19
55:59
19:51
13:25
18:10
11:36
18:11
0:00
13:46
4:11
8:46
0:00
2:50
0:00
0:00
3:03
4:34
4:55
5:10
0:00
0:00
3:36
6:59
8:04

Zus.-
bel.

24:12
23:35
18:32
22:47
24:47
29:12
39:20
32:46
35:17
29:09
59:40

39:39
38:03
28:41
52:57
56:53
49:50
62:40
43:47
41:26
29:21
34:48
33:10
56:16
26:42
25:18
27:21
20:11

Ges.-
bel.

38:35
32:25
61:22
61:56
34:06
84:58
56:47
43:28
53:15
40:45
77:51

39:39
51:49
32:52
61:43
56:53
52:40
62:40
43:47
44:29
33:55
39:43
38:20
56:16
26:42
28:54
34:20
28:15

Vor-
bel.

0:21
0:17
0:37
0:32
0:18
0:41
0:27
0:26
0:21
0:17
0:19
0:00
0:17
0:16
0:17
0:00
0:14
0:00
0:00
0:14
0:16
0:17
0:18
0:00
0:00
0:15
0:21
0:22

Astron. Max. mogl. Beschattungs-dauer

Zus.-
bel.

0:26
0:25
0:23
0:24
0:26
0:29
0:29
0:28
0:42
0:30
0:34
0:27
0:30
0:27
0:31
0:31
0:31
0:34
0:29
0:29
0:26
0:25
0:24
0:33
0:28
0:24
0:22
0:22

Max. Std. /Tagl

Ges.-
bel.

0:29
0:25
0:41
0:45
0:26
0:55
0:33
0:28
0:42
0:30
0:49
0:27
0:30
0:27
0:39
0:31
0:31
0:34
0:29
0:29
0:26
0:25
0:24
0:33
0:28
0:24
0:22
0:22
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Astron. Max. mogl. Beschattungs-dauer

I0  Name Max. Std. /Jahr Max. Std. /Tagl
Vor- Zus.- Ges.- Vor- Zus.- Ges.-
bel. bel. bel. bel. bel. bel.

1-20 Irxleben, Abendstralte 14 0:00 77:55 77:55 0:00 0:48 0:48
I-21  Irxleben, Abendstralte 11 0:00 81:20 81:20 0:00 0:49 0:49
1-22  Irxleben, Abendstralie 6 0:00 73:45 73:45 0:00 0:50 0:50
I-23  Irxleben, Abendstralle 1 0:00 64:58 64:58 0:00 0:50 0:50

I-24  Irxleben, Helmstedter Stralle 34a 0:00 35:54 35:54 0:00 0:26 0:26
I-25 Irxleben, Siegweg 4 0:00 47:53 47:53 0:00 0:39 0:39
I1-26  Irxleben, Helmstedter StralRe 36a 0:00 31:34 31:34 0:00 0:27 0:27
I-27  Irxleben, Helmstedter StralRe 37d 0:00 40:32 40:32 0:00 0:30 0:30

I-28  Irxleben, Siegweg 3 0:00 25:45 25:45 0:00 0:24 0:24
I-29 Irxleben, Im Fuchstal 70b 0:00 19:45 19:45 0:00 0:22 0:22
I1-30 Irxleben, Im Fuchstal 87 2:51 33:1 36:02 0:13 0:25 0:25
31 xleben NiedemdodeleberStrae | 3,44 2326 27:10 | 015 023 0:23
1-32 Irxleben, Im Fuchstal 66e 0:00 24:32 24:32 0:00 0:23 0:23
I-33  Irxleben, Im Fuchstal 71c 0:00 20:54 20:54 0:00 0:23 0:23
-3q  [xleben, Niedemdodeleber Strae | .19 2204 2623 | 016 022 0:22
I-35 Irxleben, Am Wildpark 36 0:00 11:53 11:53 0:00 0:22 0:22
I1-36  Irxleben, Im Fuchstal 50 0:00 10:15 10:15 0:00 0:21 0:21
I1-37  Irxleben, Am Wildpark 30 0:00 12:17 12:17 0:00 0:22 0:22
1-38  Irxleben, Am Wildpark 24 0:00 13:02 13:02 0:00 0:21 0:21
39 IXlepen Flohenwarsieber Ghaus- | 40,06 71:22 8148 | 016 0:36  0:49
1-40 Irxleben, Ml It. B-Plan "Helmstedter 0:00 46:09 46:09 0:00 0:30 0:30

StralRe/ Alte Gartnerei"

Mammendorf, Thomas-Mintzer-

M-01 0:00 15:25 15:25 0:00 0:22 0:22

Stralle 1a
M-02 Mammendorf, Darrweg 4 0:00 14:21 14:21 0:00 0:22 0:22
RS-01 Raststatte Borde-Nord 1 51:12 13:18 64:30 0:55 0:23 1:15
RS-02 Raststatte Borde-Sid 1 123:25 55:05 171:19 1:15 0:57 1:44

Die fett hervorgehobenen Werte Uliberschreiten die oben genannten Immissionsrichtwerte.
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3.2 Meteorologisch wahrscheinliche Beschattungsdauer

Die Meteorologisch wahrscheinliche Beschattungsdauer ist fur die Genehmigung eines Vorha-
bens zunachst nicht relevant, sie kann jedoch Behdérden, Planern und Betroffenen einen Eindruck
Uber die tatsachliche, durchschnittlich zu erwartende Belastung geben. Zudem enthalt sie Hin-
weise auf mdgliche Abschalthaufigkeiten, da in den meisten Fallen die Begrenzung auf die reale
Beschattungsdauer von 8 Std./Jahr (nach [1] [7]) steuerungstechnisch umgesetzt wird. Sie be-

ricksichtigt statistische Daten zu

e Sonnenscheinwahrscheinlichkeit (mittlere tagliche Sonnenscheinstunden) pro Monat,
nach Angaben der Datenbank fir die Station Braunschweig,

e Betriebsstunden der WEA je Richtungssektor, ermittelt aus der Windstatistik der
DWD-Station Magdeburg und der Startgeschwindigkeit der WEA,

o Variable Schattengrofle des Rotors, emittelt aus der Windrichtungsverteilung der

Windstatistik der DWD-Station Magdeburg und der Richtung der Rezeptoren.

Um die Beschattungszeiten in einem beschatteten Zimmer im Erdgeschoss wiederzugeben, wird
die Berechnung flir einen Rezeptor in FenstergréfRe (1,5 x 1,5 m, Unterkante 1 m .Gr.) durchge-
fuhrt.

Tabelle 5: Meteorologisch wahrscheinliche Beschattungsdauern pro Jahr

Meteorologisch wahrsch. Std./Jahr

10 Lage Vor- Zusatz- Gesamt-

belastung belastung belastung
H-01 Hermsdorf, Mihlenstrale 22 1:38 0:25 2:04
H-02 Hermsdorf, Mittelstralle 38 2:15 1:32 3:06
H-03 Hermsdorf, Neue Strafie 33b 3:17 1:55 3:43
H-04 Hermsdorf, Am Knihl 9 4:37 2:09 4:58
H-05 Hermsdorf, Neue Strafie 11 3:38 1:20 4:53
H-06 Hermsdorf, Neue Stralle 4 3:36 2:31 6:03
H-07 Hermsdorf, Neue Stral3e 1 2:08 2:18 4:25
H-08 Hermsdorf, Mittelstrale 5 1:14 2:17 3:30
H-09 Hermsdorf, Irxleber Strale 14 5:23 2:04 7:26
H-10 Hermsdorf, Am Schrebergarten 1 4:54 2:24 7:16
H-11 Hermsdorf, An der Wuhne 1 1:26 2:35 4:00
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H-12
H-13
H-14
H-15
I1-01
1-02
1-03
1-04
1-05
1-06
1-07
1-08
1-09

1-20
1-21
1-22
1-23
1-24
1-25

Lage

Hermsdorf, Am Knihl 1

Hermsdorf, Genossenschaftsstralte 6

Hermsdorf, PaluckistralRe 2
Hermsdorf, Am Elbepark 1

Irxleben, Sternenweg 1

Irxleben, Hohenwarsleber Chaussee

1a

Irxleben, WA It. B-Plan "Helmstedter

Strale/ Alte Gartnerei"
Irxleben, Morgenstralle 8

Irxleben, Morgenstrafte 10g

Irxleben, Hohenwarsleber Chaussee

4a
Irxleben, Ringstralle 10

Irxleben, Ringstralle 6a
Irxleben, AbendstralRe 17
Irxleben, Ringstralke 13
Irxleben, RingstralRe 2

Irxleben, Osterwiesenstralle 11
Irxleben, Osterwiesenstrale 6
Irxleben, Osterwiesenstralle 1
Irxleben, Ringstralle 29
Irxleben, Helmstedter StralRe 21
Irxleben, Stadtweg 2

Irxleben, Stadtweg 8c

Irxleben, Gartenweg 12
Irxleben, AbendstralRe 14
Irxleben, Abendstrafe 11
Irxleben, AbendstralRe 6
Irxleben, Abendstralie 1
Irxleben, Helmstedter Stralle 34a

Irxleben, Siegweg 4

Meteorologisch wahrsch. Std./Jahr

Vor-
belastung

715
3:07
2:21
4:19
2:18
4:41
0:00
2:41
0:00
2:11
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

Zusatz-
belastung

3:07
4:28
4.07
6:42
7:28
14:46

10:24
10:07
7:38
13:38
14:31
12:35
16:10
9:45
10:23
7:50
9:05
8:34
14:34
7:06
6:30
7:10
5:16
20:15
20:59
19:00
16:47
9:28
12:34

Gesamt-
belastung

10:21
7:11
5:59
10:58
9:47
19:27

10:24
12:48
7:38
15:49
14:31
12:35
16:10
9:45
10:23
7:50
9:05
8:34
14:34
7:06
6:30
7:10
5:16
20:15
20:59
19:00
16:47
9:28
12:34
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I-26
I-27
-28
I-29
I-30
I-31
-32
-33
I-34
I-35
I-36
-37
I-38
-39
I-40

M-01

M-02
RS-01
RS-02

Lage

Irxleben, Helmstedter Stralle 36a
Irxleben, Helmstedter Strale 37d
Irxleben, Siegweg 3

Irxleben, Im Fuchstal 70b

Irxleben, Im Fuchstal 87

Irxleben, Niederndodeleber Strale
22a

Irxleben, Im Fuchstal 66e

Irxleben, Im Fuchstal 71c

Irxleben, Niederndodeleber Strafe 28
Irxleben, Am Wildpark 36

Irxleben, Im Fuchstal 50

Irxleben, Am Wildpark 30

Irxleben, Am Wildpark 24

Irxleben, Hohenwarsleber Chaussee 5

Irxleben, Ml It. B-Plan "Helmstedter
Strale/ Alte Gartnerei"
Mammendorf, Thomas-Mdintzer-
Stralle 1a

Mammendorf, Darrweg 4
Raststatte Borde-Nord 1
Raststatte Borde-Sid 1

Meteorologisch wahrsch. Std./Jahr

Vor-
belastung

0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
1:06
0:00
0:00
0:00
0:00
2:47
0:00
0:00
0:00
4:51
14:51

Zusatz-
belastung

8:23
10:38
6:53
5:00
8:38
6:08
6:33
5:17
5:36
3:16
2:47
3:20
3:31
18:07
12:07
3:00
3:04
1:08
5:08

Gesamt-
belastung

8:23
10:38
6:53
5:00
8:38
6:08
6:33
5:17
6:43
3:16
2:47
3:20
3:31
20:54
12:07
3:00
3:04
6:00
19:16
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4 Bewertung der Ergebnisse

Am Windparkstandort Irxleben wurden fiir 57 Immissionsorte die Beschattungsdauern durch finf
neu geplante WEA sowie funf Vorbelastungs-WEA entsprechend den WEA-Schattenwurf-Hin-
weisen [1] berechnet. Die Immissionsrichtwerte der Beschattungsdauern betragen maximal 30

Stunden im Jahr und maximal 30 Minuten am Tag.

101-16, 1-17, 1-19, 1-28, 1-29, 1-31 bis 1-38, M-01 und M-02: An diesen Immissionsorten werden

alle Richtwerte eingehalten.

10 H-04, H-05, H-09, H-10, H-12, RS-01, RS-02: An diesen Immissionsorten werden die
Richtwerte bereits durch die Vorbelastung liberschritten. Jede weitere Belastung durch

periodischen Schattenwurf ist zu vermeiden.

10 H-01 bis H-03, H-06 bis H-08, H-11, H-13 bis H-15, 1-01 bis 1-15, 1-18, 1-20 bis 1-27, 1-30,
1-39 und 1-40: An diesen Immissionsorten werden die Richtwerte durch die Zusatzbelas-

tung iiberschritten. Die Uberschreitung betrigt maximal 52 Std./Jahr bzw. 20 Min/Tag.

Aufgrund der berechneten Uberschreitungen empfehlen wir die Abschaltung der neu ge-

planten WEA iiber eine Abschaltautomatik zu steuern.

Da die in diesem Gutachten betrachteten Immissionsorte exemplarisch ausgewahit wur-
den, sollten bei Programmierung der Abschaltautomatik alle Wohnhauser im schattenkri-

tischen Bereich berucksichtigt werden.

Uber die Programmierung einer Abschaltautomatik wird die Windenergieanlage bei Sonnen-
schein (direkte Sonnenstrahlung auf die horizontale Flache > 120 W/m?) zu den Uhrzeiten abge-
schaltet, zu denen an den relevanten Immissionspunkten Immissionsrichtwerte Uberschritten wr-

den.

Die WEA werden zum einen abgeschaltet, wenn an einem Tag mehr als 30 Minuten Schattenwurf
an einem Immissionspunkt auftreten. Zum anderen werden die WEA abgeschaltet, wenn ein ma-
ximales jahrliches Kontingent an Schattenwurf auf einen Immissionsort gefallen ist. Das zulassige
Kontingent astronomischer Beschattungsdauer betragt 30 h/a, die tatsachlicher Beschattungszeit

pro Immissionsort betragt 8 Stunden pro Jahr.

Abschaltautomatiken sind so zu programmieren, dass alle betroffenen Bereiche (Fenster, Bal-

kone usw.) an allen relevanten Immissionspunkten im schattenkritischen Bereich berlcksichtigt
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werden. Aus den fir punktformige Rezeptoren angegebenen Zeiten kann nicht direkt abgeleitet
werden, wie viele Minuten die betreffende WEA tatsachlich abgeschaltet werden muss. Be-
troffene Gebaudebereiche mit nur seltener oder kurzzeitiger rdumlicher Nutzung (z. B. Abstell-
raume, Toiletten o. &.) sind in der Regel nicht zu berticksichtigen. Schlafrdume, Wohnrdume oder
Kldchen dagegen sind im Allgemeinen zu den fraglichen Tageszeiten wesentliche Aufenthaltsorte
der Bewohner. Daruber hinaus kdnnen sichtverschattende Objekte wie dauerhafter Bewuchs,
Nebengebaude usw. einen Schattenwurf verhindern, wodurch auf eine Abschaltung fir das je-
weilige Gebaude verzichtet werden kann. Dies kann am einfachsten nach Errichtung der Anlage

mit entsprechenden Fotos dokumentiert und bertcksichtigt werden.

Die folgende Tabelle zeigt die Beschattungszeiten an den Immissionsorten durch die geplanten
WEA unter Berlcksichtigung einer zeitweisen Abschaltung dieser durch eine Abschaltautomatik
auf. Die Richtwerte werden eingehalten bzw. nicht weiter Gberschritten.

Tabelle 6: Astronomisch maximal mogliche Beschattungsdauer (Gesamtbelastung) unter
Berucksichtigung einer Abschaltung der WEA 1 bis 5

Astron. max. mogl. Beschattungsdauer Au§-
inkl. Abschaltautomatik schop-

IO Name fung

Beschattung | Beschattung | Vermiedene | qurch

Std. / Jahr Std. / Tag Std./Jahr | yg1

H-01 Hermsdorf, MuhlenstralRe 22 17:32 0:21 5:01 nein

H-02 Hermsdorf, Mittelstralle 38 29:28 0:28 1:36 nein

H-03 Hermsdorf, Neue StralRe 33b 29:36 0:22 4:24 nein
H-04 Hermsdorf, Am Kniihl 9 39:40 0:31 3:42 ja
H-05 Hermsdorf, Neue Strafie 11 30:11 0:26 10:30 ja

H-06 Hermsdorf, Neue Stralle 4 28:08 0:24 23:55 nein

H-07 Hermsdorf, Neue Stral3e 1 16:23 0:21 22:12 nein

H-08 Hermsdorf, Mittelstrale 5 9:35 0:17 22:50 nein
H-09 Hermsdorf, Irxleber Stral’e 14 42:50 0:37 18:32 ja
H-10 Hermsdorf, Am Schrebergarten 1 39:21 0:32 22:35 ja

H-11 Hermsdorf, An der Wuhne 1 14:36 0:18 19:30 nein
H-12 Hermsdorf, Am Knuhl 1 55:59 0:41 28:59 ja

H-13 Hermsdorf, Genossenschaftsstralle 6 25:00 0:27 31:47 nein

H-14 Hermsdorf, Paluckistralle 2 16:58 0:27 26:30 nein

H-15 Hermsdorf, Am Elbepark 1 24:58 0:33 28:17 nein

I1-01 Irxleben, Sternenweg 1 25:04 0:29 15:41 nein

I1-02 Irxleben, Hohenwarsleber Chaussee 1a 24:26 0:20 53:25 nein

o3 [iepen WAL B-Plan THelmstedier 19:46 0:23 19:53 nein
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Astron. max. mogl. Beschattungsdauer Au§-
inkl. Abschaltautomatik schop-
IO Name fung
Beschattung | Beschattung | Vermiedene | qurch

Std. / Jahr Std. / Tag Std./Jahr | yB1
1-04 Irxleben, Morgenstralie 8 17:40 0:17 34:09 nein
I1-05 Irxleben, Morgenstral’e 10g 9:43 0:16 23:09 nein
1-06 Irxleben, Hohenwarsleber Chaussee 4a 24:.07 0:22 37:36 nein
I1-07  Irxleben, Ringstralte 10 16:58 0:20 39:55 nein
I1-08 Irxleben, Ringstralie 6a 12:47 0:19 39:53 nein
1-09 Irxleben, Abendstralie 17 17:29 0:23 45:11 nein
I-10  Irxleben, Ringstralte 13 15:37 0:22 28:10 nein
I-11  Irxleben, Ringstralle 2 16:49 0:19 27:40 nein
I-12  Irxleben, Osterwiesenstralie 11 12:08 0:17 21:47 nein
I-13  Irxleben, Osterwiesenstralle 6 13:48 0:19 25:55 nein
I-14  Irxleben, Osterwiesenstralie 1 17:18 0:18 21:02 nein
I-15 Irxleben, Ringstralie 29 17:18 0:22 38:58 nein
I-16  Irxleben, Helmstedter Straf’e 21 9:26 0:21 17:16 nein
I-17  Irxleben, Stadtweg 2 15:49 0:17 13:05 nein
I-18 Irxleben, Stadtweg 8c 17:54 0:21 16:26 nein
I-19  Irxleben, Gartenweg 12 16:00 0:22 12:15 nein
I-20 Irxleben, Abendstralie 14 19:55 0:24 58:00 nein
I-21  Irxleben, Abendstralie 11 22:44 0:24 58:36 nein
I-22  Irxleben, Abendstralie 6 24:50 0:24 48:55 nein
I-23  Irxleben, Abendstralle 1 23:11 0:23 41:47 nein
I-24  Irxleben, Helmstedter Stralle 34a 16:51 0:26 19:03 nein
I-25 Irxleben, Siegweg 4 21:18 0:23 26:35 nein
1-26  Irxleben, Helmstedter Stralle 36a 16:04 0:23 15:30 nein
I-27  Irxleben, Helmstedter StralRe 37d 16:41 0:29 23:51 nein
I-28 Irxleben, Siegweg 3 15:54 0:21 9:51 nein
1-29 Irxleben, Im Fuchstal 70b 12:58 0:22 6:47 nein
I1-30 Irxleben, Im Fuchstal 87 12:48 0:20 23:14 nein
I-31  Irxleben, Niederndodeleber Strafle 22a 14:55 0:15 12:15 nein
I1-32  Irxleben, Im Fuchstal 66e 17:55 0:21 6:37 nein
I1-33  Irxleben, Im Fuchstal 71c 15:25 0:23 5:29 nein
I-34  Irxleben, Niederndodeleber Strafle 28 21:12 0:16 5:11 nein
I-35 Irxleben, Am Wildpark 36 11:53 0:22 0:00 nein
I1-36  Irxleben, Im Fuchstal 50 10:15 0:21 0:00 nein
1-37 Irxleben, Am Wildpark 30 12:17 0:22 0:00 nein
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Astron. max. mogl. Beschattungsdauer | Aus-

inkl. Abschaltautomatik schop-
I0 Name . fung
Beschattung | Beschattung | Vermiedene | qurch

Std. / Jahr Std. / Tag Std./Jahr | yB1
1-38 Irxleben, Am Wildpark 24 13:02 0:21 0:00 nein

1-39 Irxleben, Hohenwarsleber Chaussee 5 24:18 0:21 57:30 nein
Irxleben, Ml It. B-Plan "Helmstedter

1-40 Strake/ Alte Gartnerei" 19:10 0:24 26:59 nein
M-01 |1\/Iaammendorf, Thomas-Muntzer-Straflde 15:25 0:22 0:00 nein
M-02 Mammendorf, Darrweg 4 14:21 0:22 0:00 nein
RS-01 Raststatte Bérde-Nord 1 51:12 0:55 13:18 ja
RS-02 Raststatte Borde-Sid 1 123:25 1:15 47:54 ja

1) Immissionsort, an dem die Richtwerte bereits durch die Vorbelastung iiberschritten werden. Eine weitere Uberschreitung
wird durch die Abschaltung verhindert.
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[1] LAI, Hinweise zur Ermittlung und Beurteilung der optischen Immissionen von Windenergieanlagen
(WEA-Schattenwurf-Hinweise), Bund/Lander-Arbeitsgemeinschaft Immissionsschutz (LA,
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6 Anhang

e Schattenkarte Std./Jahr der Gesamtbelastung
e Schattenkarte Min./Tag der Gesamtbelastung
e Berechnung der astronomisch maximal méglichen Beschattungsdauer
= Vor- und Zusatzbelastung:
e Hauptergebnis
= Gesamtbelastung:
o Hauptergebnis
o grafische Kalender
e Berechnung der meteorologisch wahrscheinlichen Beschattungsdauer
= Vor-, Zusatz- und Gesamtbelastung
e Hauptergebnis
e Berechnung der Beschattungsdauern unter Beriicksichtigung einer Abschaltautomatik
o Hauptergebnis
o Abschaltkalender
e Berechnung der astronomisch maximal mdglichen Beschattungsdauer flr die nicht rele-
vante Vorbelastung
= Hauptergebnis
e Akkreditierung

e Theoretische Grundlagen
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19-1-3120-001-SB

Projekt: Beschreibung:

19-1-3120-001 Windpark Irxleben, Landkreis Borde,
RauBe Beteiligungs GmbH Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Hauptergebnis

Berechnung: Vorbelastung astr.
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Minimale relevante Sonnenhdhe tiber 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 berlicksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:

Verwendete Hohenlinien: Hohenlinien: GrSantersleben.wpo (1)
Hindernisse in Berechnung nicht verwendet

Berechnungshdhe .Gr. fir Karte: 1,5 m

Rasterauflésung: 1,0 m

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

WEA
WEA-Typ
Ost Nord Z Beschreibung Ak-  Hersteller
tu-
ell

[m]
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Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:16/3.4.415

MaBstab 1:75.000

Existierende WEA Schattenrezeptor
Schattendaten
Typ Nenn- Rotor- Naben- Beschatt.- U/min
leistung durch- hoéhe Bereich
messer
(kw]  [m] [m] [m] [U/min]

B 02 32.668.244 5.783.473 140,0 GE WIND ENER...Nein GE WIND ENERGY GE 2.5xI-2.500 2,500 100,0 100,0 1.574 14,0
B03 32.668.546 5.783.538 140,0 GE WIND ENER...Nein GE WIND ENERGY GE 2.5xI-2.500 2.500 100,0 100,0 1.574 14,0
B04 32668.346 5.783.838 132,4 GE WIND ENER...Nein GE WIND ENERGY GE 2.5xI-2.500 2.500 100,0 100,0 1.574 14,0
GRO1 32.667.976 5.783.747 135,5 GE WIND ENER...Nein GE WIND ENERGY GE 3.2-130-3.200 3.200 130,0 134,0 1.732 12,1

Hwl  32.671.058 5.782.308 130,0 ENRONWIND E...Nein ENRONWIND

Schattenrezeptor-Eingabe

EW 1.5sl-1.500 1.500 77,0 96,0 1.414 18,0

Nr. Name Ost Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhdhe
4.Gr. des (2v1)
Fensters 0.Gr.
[m] [m] [m] [m] [°] [m]
H-01 Hermsdorf, MihlenstraBe 22 32.668.986 5.784.941 1336 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
H-02 Hermsdorf, MittelstraBe 38 32.669.061 5.784.804 1300 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
H-03 Hermsdorf, Neue StraBe 33b 32.669.112 5.784.647 1329 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
H-04 Hermsdorf, Am Kniihl 9 32.668.989 5.784.511 1348 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
H-05 Hermsdorf, Neue StraBe 11 32.669.291 5.784.561 1350 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
H-06 Hermsdorf, Neue StraBe 4 32.669.439 5.784.493 1366 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
H-07 Hermsdorf, Neue StraBe 1 32.669.558 5.784.447 1373 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-08 Hermsdorf, MittelstraBe 5 32.669.638 5.784.477 1375 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-09 Hermsdorf, Irxleber StraBe 14 32.669.171 5.784.420 1350 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
H-10 Hermsdorf, Am Schrebergarten 1 32.669.285 5.784.437 1355 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
H-11 Hermsdorf, An der Wuhne 1 32.669.624 5.784.354 1375 0,1 01 20 0,0 "Gewdchshaus-Modus" 2,0
H-12 Hermsdorf, Am Kniihl 1 32.669.099 5.784.294 1356 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
H-13 Hermsdorf, GenossenschaftsstraBe 6 32.669.477 5.784.263 1370 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
H-14 Hermsdorf, PaluckistraBe 2 32.669.624 5.784.194 1375 0,1 01 20 0,0 "Gewdchshaus-Modus" 2,0
H-15 Hermsdorf, Am Elbepark 1 32.669.653 5.783.619 131,7 0,1 01 20 0,0 "Gewdchshaus-Modus" 2,0
I-01 Irxleben, Sternenweg 1 32.669.848 5.782.899 1259 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
1-02 Irxleben, Hohenwarsleber Chaussee 1a 32.669.683 5.782.858 1260 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
1-03 Irxleben, WA It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 32.669.223 5.782.104 1200 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
1-04 Irxleben, MorgenstraBBe 8 32.669.826 5.782.760 1250 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-05 Irxleben, MorgenstraBe 10g 32.669.973 5.782.700 1250 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-06 Irxleben, Hohenwarsleber Chaussee 4a 32.669.520 5.782.675 1238 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-07 Irxleben, RingstraBe 10 32.669.669 5.782.634 1226 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
1-08 Irxleben, RingstraBe 6a 32.669.768 5.782.648 1233 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
I-09 Irxleben, AbendstraBe 17 32.669.426 5.782.604 122,2 0,1 01 20 0,0 "Gewdchshaus-Modus" 2,0
I-10 Irxleben, RingstraBe 13 32.669.602 5.782.589 1210 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-11 Irxleben, RingstraBe 2 32.669.807 5.782.563 1251 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-12 Irxleben, OsterwiesenstraBe 11 32.670.020 5.782.623 1278 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
I-13 Irxleben, OsterwiesenstraBBe 6 32.670.045 5.782.536 1304 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-14 Irxleben, OsterwiesenstraBe 1 32.670.070 5.782.453 131,2 0,1 01 20 0,0 "Gewdchshaus-Modus" 2,0
I-15 Irxleben, RingstraBe 29 32.669.520 5.782.543 1205 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0

(Fortsetzung néchste Seite)...
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19-1-3120-001-SB

Projekt: Beschreibung:

19-1-3120-001

RauBe Beteiligungs GmbH Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Hauptergebnis

Berechnung: Vorbelastung astr.

...(Fortsetzung von vorheriger Seite)
Nr. Name

-16 Irxleben, Helmstedter StraBe 21

-17 Irxleben, Stadtweg 2

-18 Irxleben, Stadtweg 8c

-19 Irxleben, Gartenweg 12

0 Irxleben, AbendstraBe 14

1 Irxleben, AbendstraBe 11

2 Irxleben, AbendstraBe 6

3 Irxleben, AbendstraBe 1

4 Irxleben, Helmstedter StraBe 34a

5 Irxleben, Siegweg 4

6 Irxleben, Helmstedter StraBe 36a

7 Irxleben, Helmstedter StraBe 37d

8 Irxleben, Siegweg 3

9 Irxleben, Im Fuchstal 70b

0 Irxleben, Im Fuchstal 87

1 Irxleben, Niederndodeleber StraBe 22a

2 Irxleben, Im Fuchstal 66e

3 Irxleben, Im Fuchstal 71c

4 Irxleben, Niederndodeleber StraBe 28

5 Irxleben, Am Wildpark 36

6 Irxleben, Im Fuchstal 50

7 Irxleben, Am Wildpark 30

8 Irxleben, Am Wildpark 24

9 Irxleben, Hohenwarsleber Chaussee 5
1-40 Irxleben, MI It. B-Plan "Helmstedter StraBe/ Alte Gartnerei"
M-01 Mammendorf, Thomas-Miintzer-StraBe 1la
M-02 Mammendorf, Darrweg 4

RS-01 Raststdtte Borde-Nord 1

RS-02 Raststdtte Borde-Sud 1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-3
-3
-3
-3
-3
-3
-3
-3
-3
-3

Berechnungsergebnisse
Schattenrezeptor

Nr. Name

H-01 Hermsdorf, MihlenstraBe 22

H-02 Hermsdorf, MittelstraBe 38

H-03 Hermsdorf, Neue StraBe 33b

H-04 Hermsdorf, Am Kniihl 9

H-05 Hermsdorf, Neue StraBBe 11

H-06 Hermsdorf, Neue StraBe 4

H-07 Hermsdorf, Neue StraBe 1

H-08 Hermsdorf, MittelstraBe 5

H-09 Hermsdorf, Irxleber StraBe 14

H-10 Hermsdorf, Am Schrebergarten 1
H-11 Hermsdorf, An der Wuhne 1

H-12 Hermsdorf, Am Knihl 1

H-13 Hermsdorf, GenossenschaftsstraBe 6
H-14 Hermsdorf, PaluckistraBe 2

H-15 Hermsdorf, Am Elbepark 1

1-01 Irxleben, Sternenweg 1

1-02 Irxleben, Hohenwarsleber Chaussee 1a

Ost

32.669.644
32.669.882
32.670.213
32.670.262
32.669.356
32.669.379
32.669.410
32.669.437
32.669.295
32.669.468
32.669.233
32.669.069
32.669.407
32.669.555
32.669.754
32.669.872
32.669.482
32.669.616
32.669.924
32.669.507
32.669.615
32.669.526
32.669.550
32.669.592
32.669.088
32.666.105
32.666.008
32.667.594
32.667.645

Windpark Irxleben, Landkreis Borde,

Nord

5.782.402
5.782.441
5.782.434
5.782.382
5.782.524
5.782.470
5.782.400
5.782.342
5.782.273
5.782.252
5.782.206
5.782.087
5.782.086
5.782.089
5.782.186
5.782.081
5.782.018
5.782.055
5.781.999
5.781.838
5.781.789
5.781.779
5.781.709
5.782.745
5.782.189
5.783.433
5.783.194
5.784.554
5.784.214

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:16/3.4.415

z

[m]
1235
128,8
131,8
132,5
122,1
120,7
120,0
120,0
120,0
120,0
120,0
120,2
118,6
122,1
1256
128,1
116,9
125,0
129,5
1155
120,1
116,0
116,3
125,0
120,6
110,3
116,9
116,5
125,5

Breite Hohe Hohe Neigung

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

0.Gr.

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

astron. max. mogl. Beschattungsdauer
Schattentage/Jahr

Stunden/Jahr

1-03 Irxleben, WA It. B-Plan "Helmstedter StraBe/ Alte Gartnerei"

1-04 Irxleben, MorgenstraBBe 8

I-05 Irxleben, MorgenstraBe 10g
1-06 Irxleben, Hohenwarsleber Chaussee 4a
1-07 Irxleben, RingstraBe 10

1-08 Irxleben, RingstraBe 6a

1-09 Irxleben, AbendstraBe 17

I-10 Irxleben, RingstraBe 13

I-11 Irxleben, RingstraBe 2

I-12 Irxleben, OsterwiesenstraBe 11
1-13 Irxleben, OsterwiesenstraBBe 6
I-14 Irxleben, OsterwiesenstraBe 1
I-15 Irxleben, RingstraBe 29

1-16 Irxleben, Helmstedter StraBe 21

(Fortsetzung nédchste Seite)...

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

[h/a]
17:32
22:02
29:36
39:40
30:11
28:08
14:23
8:50
42:50
39:21
9:19
55:59
19:51
13:25
18:10
11:36
18:11
0:00
13:46
4:11
8:46
0:00
2:50
0:00
0:00
3:03
4:34
4:55
5:10
0:00
0:00

[d/a]
58
80
102
112
112
120

67

50
121
123
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Ausrichtungsmodus  Augenhohe

des (2VI)
Fensters 0.Gr.
[°] [m]
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewéchshaus-Modus" 2,0
0,0 "Gewéchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewéchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
Max.Schattendauer/Tag
[h/d]
0:21
0:21
0:22
0:31
0:26
0:24
0:21
0:17
0:37
0:32
0:18
0:41
0:27
0:26
0:21
0:17
0:19
0:00
0:17
0:16
0:17
0:00
0:14
0:00
0:00
0:14
0:16
0:17
0:18
0:00
0:00
10.02.2021 12:18 /2 windPRO
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
AT Sachsen-Anhalt Elisabeth-Consbruch-Strae 3
RauBe Beteiligungs GmbH DE.34131 Kassel
Steinburgri_ng 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine peret:

10.02.2021 12:16/3.4.415

SHADOW - Hauptergebnis
Berechnung: Vorbelastung astr.

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

GRO1 GE WIND ENERGY GE 3.2-130 3200 130.0 !-! NH: 134,0 m (Ges:199,0 m) (12) 181:42
Hw1 ENRONWIND EW 1.5sl 1500 77.0 10! NH: 96,0 m (Ges:134,5 m) (42)

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

42:24

Nr. Name Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]

1-17 Irxleben, Stadtweg 2 3:36 20 0:15
1-18 Irxleben, Stadtweg 8¢ 6:59 26 0:21
I-19 Irxleben, Gartenweg 12 8:04 28 0:22
1-20 Irxleben, AbendstraBe 14 0:00 0 0:00
I-21 Irxleben, AbendstraBe 11 0:00 0 0:00
1-22 Irxleben, AbendstraBe 6 0:00 0 0:00
1-23 Irxleben, AbendstraBe 1 0:00 0 0:00
1-24 Irxleben, Helmstedter StraBe 34a 0:00 0 0:00
1-25 Irxleben, Siegweg 4 0:00 0 0:00
1-26 Irxleben, Helmstedter StraBe 36a 0:00 0 0:00
1-27 Irxleben, Helmstedter StraBe 37d 0:00 0 0:00
1-28 Irxleben, Siegweg 3 0:00 0 0:00
1-29 Irxleben, Im Fuchstal 70b 0:00 0 0:00
1-30 Irxleben, Im Fuchstal 87 2:51 17 0:13
I-31 Irxleben, Niederndodeleber StraBe 22a 3:44 20 0:15
1-32 Irxleben, Im Fuchstal 66e 0:00 0 0:00
I-33 Irxleben, Im Fuchstal 71c 0:00 0 0:00
1-34 Irxleben, Niederndodeleber StraBe 28 4:19 22 0:16
1-35 Irxleben, Am Wildpark 36 0:00 0 0:00
1-36 Irxleben, Im Fuchstal 50 0:00 0 0:00
1-37 Irxleben, Am Wildpark 30 0:00 0 0:00
1-38 Irxleben, Am Wildpark 24 0:00 0 0:00
1-39 Irxleben, Hohenwarsleber Chaussee 5 10:26 58 0:16
1-40 Irxleben, MI It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 0:00 0 0:00
M-01 Mammendorf, Thomas-Miintzer-StraBe 1a 0:00 0 0:00
M-02 Mammendorf, Darrweg 4 0:00 0 0:00

RS-01 Raststatte Borde-Nord 1 51:12 78 0:55

RS-02 Raststatte Borde-Sid 1 123:25 137 1:15

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal

[h/a]

B 02 GE WIND ENERGY GE 2.5xI 2500 100.0 !O! NH: 100,0 m (Ges:150,0 m) (3) 83:53
B 03 GE WIND ENERGY GE 2.5xI 2500 100.0 !O! NH: 100,0 m (Ges:150,0 m) (4) 119:55
B 04 GE WIND ENERGY GE 2.5xI 2500 100.0 !O! NH: 100,0 m (Ges:150,0 m) (5) 110:06

10.02.2021 12:18 /3

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

windPRO
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:11/3.4.415
SHADOW - Hauptergebnis

Berechnung: Zusatzbelastung astr.
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Minimale relevante Sonnenhdhe tiber 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 berlicksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:

Verwendete Hohenlinien: Hohenlinien: GrSantersleben.wpo (1)
Hindernisse in Berechnung verwendet

Berechnungshdhe .Gr. fir Karte: 1,5 m

Rasterauflésung: 1,0 m

Alle Koordinatenangaben in: MaBstab 1:75.000
UTM (north)-ETRS89 Zone: 32 Neue WEA Schattenrezeptor
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak-  Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu- leistung durch- hohe Bereich
ell messer
[m] [kw]  [m] [m] [m]  [U/min]

1 32.667.881 5.783.311 140,0 VESTAS V162-5.6/6.0 5600...Ja  VESTAS  V162-5.6/6.0-5.600 5.600 162,0  169,0 1.982 12,1
2 32.667.700 5.782.847 137,3 VESTAS V162-5.6/6.0 5600...Ja  VESTAS V162-5.6/6.0-5.600 5.600 162,0  169,0 1.982 12,1
3 32.668.314 5.782.835 137,9 VESTAS V162-5.6/6.0 5600...Ja  VESTAS V162-5.6/6.0-5.600 5.600 162,0  169,0 1.982 12,1
4 32.668.592 5.783.211 137,5 VESTAS V162-5.6/6.0 5600...Ja  VESTAS V162-5.6/6.0-5.600 5.600 162,0  169,0 1.982 12,1
5 32.667.839 5.782.429 135,0 VESTAS V162-5.6/6.0 5600...Ja  VESTAS V162-5.6/6.0-5.600 5.600 162,0  169,0 1.982 12,1

Schattenrezeptor-Eingabe

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhohe
4.Gr. des (Zv1)
Fensters 0.Gr.
[(m] [m] [m] [m] [°] [m]
H-01 Hermsdorf, MihlenstraBe 22 32.668.986 5.784.941 1336 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
H-02 Hermsdorf, MittelstraBe 38 32.669.061 5.784.804 1300 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
H-03 Hermsdorf, Neue StraBe 33b 32.669.112 5.784.647 1329 0,1 01 2,0 0,0 "Gewachshaus-Modus" 2,0
H-04 Hermsdorf, Am Kniihl 9 32.668.989 5.784.511 1348 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
H-05 Hermsdorf, Neue StraBe 11 32.669.291 5.784.561 1350 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
H-06 Hermsdorf, Neue StraBe 4 32.669.439 5.784.493 1366 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
H-07 Hermsdorf, Neue StraBe 1 32.669.558 5.784.447 1373 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
H-08 Hermsdorf, MittelstraBe 5 32.669.638 5.784.477 1375 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
H-09 Hermsdorf, Irxleber StraBe 14 32.669.171 5.784.420 1350 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
H-10 Hermsdorf, Am Schrebergarten 1 32.669.285 5.784.437 1355 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
H-11 Hermsdorf, An der Wuhne 1 32.669.624 5.784.354 1375 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
H-12 Hermsdorf, Am Kniihl 1 32.669.099 5.784.294 1356 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
H-13 Hermsdorf, GenossenschaftsstraBe 6 32.669.477 5.784.263 1370 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
H-14 Hermsdorf, PaluckistraBe 2 32.669.624 5.784.194 1375 0,1 01 20 0,0 "Gewdchshaus-Modus" 2,0
H-15 Hermsdorf, Am Elbepark 1 32.669.653 5.783.619 131,7 0,1 01 20 0,0 "Gewdchshaus-Modus" 2,0
I-01 Irxleben, Sternenweg 1 32.669.848 5.782.899 1259 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
1-02 Irxleben, Hohenwarsleber Chaussee 1a 32.669.683 5.782.858 1260 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
1-03 Irxleben, WA It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 32.669.223 5.782.104 1200 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
1-04 Irxleben, MorgenstraBBe 8 32.669.826 5.782.760 1250 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-05 Irxleben, MorgenstraBe 10g 32.669.973 5.782.700 1250 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-06 Irxleben, Hohenwarsleber Chaussee 4a 32.669.520 5.782.675 1238 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-07 Irxleben, RingstraBe 10 32.669.669 5.782.634 1226 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
1-08 Irxleben, RingstraBe 6a 32.669.768 5.782.648 1233 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
I-09 Irxleben, AbendstraBe 17 32.669.426 5.782.604 122,2 0,1 01 20 0,0 "Gewdchshaus-Modus" 2,0
I-10 Irxleben, RingstraBe 13 32.669.602 5.782.589 1210 0,1 01 20 0,0 "Gewdchshaus-Modus" 2,0
I-11 Irxleben, RingstraBe 2 32.669.807 5.782.563 1251 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-12 Irxleben, OsterwiesenstraBe 11 32.670.020 5.782.623 1278 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
I-13 Irxleben, OsterwiesenstraBBe 6 32.670.045 5.782.536 1304 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
I-14 Irxleben, OsterwiesenstraBe 1 32.670.070 5.782.453 131,2 0,1 01 20 0,0 "Gewdchshaus-Modus" 2,0
I-15 Irxleben, RingstraBe 29 32.669.520 5.782.543 1205 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0

(Fortsetzung néchste Seite)...
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19-1-3120-001-SB

Projekt: Beschreibung:

19-1-3120-001

RauBe Beteiligungs GmbH Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Hauptergebnis

Berechnung: Zusatzbelastung astr.

...(Fortsetzung von vorheriger Seite)
Nr. Name

6 Irxleben, Helmstedter StraBe 21

7 Irxleben, Stadtweg 2

8 Irxleben, Stadtweg 8c

9 Irxleben, Gartenweg 12

0 Irxleben, AbendstraBe 14

1 Irxleben, AbendstraBe 11

2 Irxleben, AbendstraBe 6

3 Irxleben, AbendstraBe 1

4 Irxleben, Helmstedter StraBe 34a

5 Irxleben, Siegweg 4

6 Irxleben, Helmstedter StraBe 36a

7 Irxleben, Helmstedter StraBe 37d

8 Irxleben, Siegweg 3

9 Irxleben, Im Fuchstal 70b

0 Irxleben, Im Fuchstal 87

1 Irxleben, Niederndodeleber StraBe 22a

2 Irxleben, Im Fuchstal 66e

3 Irxleben, Im Fuchstal 71c

4 Irxleben, Niederndodeleber StraBe 28

5 Irxleben, Am Wildpark 36

6 Irxleben, Im Fuchstal 50

7 Irxleben, Am Wildpark 30

8 Irxleben, Am Wildpark 24

9 Irxleben, Hohenwarsleber Chaussee 5
1-40 Irxleben, MI It. B-Plan "Helmstedter StraBe/ Alte Gartnerei"
M-01 Mammendorf, Thomas-Miintzer-StraBe 1la
M-02 Mammendorf, Darrweg 4

RS-01 Raststdtte Borde-Nord 1

RS-02 Raststdtte Borde-Sud 1

1
1
1
1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-3
-3
-3
-3
-3
-3
-3
-3
-3
-3

Berechnungsergebnisse
Schattenrezeptor

Nr. Name

H-01 Hermsdorf, MihlenstraBe 22

H-02 Hermsdorf, MittelstraBe 38

H-03 Hermsdorf, Neue StraBe 33b

H-04 Hermsdorf, Am Kniihl 9

H-05 Hermsdorf, Neue StraBBe 11

H-06 Hermsdorf, Neue StraBe 4

H-07 Hermsdorf, Neue StraBe 1

H-08 Hermsdorf, MittelstraBe 5

H-09 Hermsdorf, Irxleber StraBe 14

H-10 Hermsdorf, Am Schrebergarten 1
H-11 Hermsdorf, An der Wuhne 1

H-12 Hermsdorf, Am Knihl 1

H-13 Hermsdorf, GenossenschaftsstraBe 6
H-14 Hermsdorf, PaluckistraBe 2

H-15 Hermsdorf, Am Elbepark 1

1-01 Irxleben, Sternenweg 1

1-02 Irxleben, Hohenwarsleber Chaussee 1a

Ost

32.669.644
32.669.882
32.670.213
32.670.262
32.669.356
32.669.379
32.669.410
32.669.437
32.669.295
32.669.468
32.669.233
32.669.069
32.669.407
32.669.555
32.669.754
32.669.872
32.669.482
32.669.616
32.669.924
32.669.507
32.669.615
32.669.526
32.669.550
32.669.592
32.669.088
32.666.105
32.666.008
32.667.594
32.667.645

Windpark Irxleben, Landkreis Borde,

Nord

5.782.402
5.782.441
5.782.434
5.782.382
5.782.524
5.782.470
5.782.400
5.782.342
5.782.273
5.782.252
5.782.206
5.782.087
5.782.086
5.782.089
5.782.186
5.782.081
5.782.018
5.782.055
5.781.999
5.781.838
5.781.789
5.781.779
5.781.709
5.782.745
5.782.189
5.783.433
5.783.194
5.784.554
5.784.214

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:11/3.4.415

z

[m]
1235
128,8
131,8
132,5
122,1
120,7
120,0
120,0
120,0
120,0
120,0
120,2
118,6
122,1
1256
128,1
116,9
125,0
129,5
1155
120,1
116,0
116,3
125,0
120,6
110,3
116,9
116,5
125,5

Breite Hohe Hohe Neigung

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

0.Gr.

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

astron. max. mogl. Beschattungsdauer

1-03 Irxleben, WA It. B-Plan "Helmstedter StraBe/ Alte Gartnerei"

1-04 Irxleben, MorgenstraBBe 8

I-05 Irxleben, MorgenstraBe 10g
1-06 Irxleben, Hohenwarsleber Chaussee 4a
1-07 Irxleben, RingstraBe 10

1-08 Irxleben, RingstraBe 6a

1-09 Irxleben, AbendstraBe 17

I-10 Irxleben, RingstraBe 13

I-11 Irxleben, RingstraBe 2

I-12 Irxleben, OsterwiesenstraBe 11
1-13 Irxleben, OsterwiesenstraBBe 6
I-14 Irxleben, OsterwiesenstraBe 1
I-15 Irxleben, RingstraBe 29

1-16 Irxleben, Helmstedter StraBe 21

(Fortsetzung nédchste Seite)...
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Stunden/Jahr  Schattentage/Jahr

[h/a] [d/a]

5:01 26
16:42 54
18:45 72
20:06 69
11:06 50
24:27 80
24:12 64
23:35 66
18:32 66
22:47 76
24:47 78
29:12 84
39:20 109
32:46 109
35:17 89
29:09 82
59:40 164
39:39 117
38:03 108
28:41 88
52:57 164
56:53 170
49:50 132
62:40 173
43:47 145
41:26 119
29:21 97
34:48 110
33:10 100
56:16 168
26:42 83

Seite 37 von 140

Ausrichtungsmodus  Augenhohe

des (2VI)
Fensters 0.Gr.
[°] [m]
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewéchshaus-Modus" 2,0
0,0 "Gewéchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewéchshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
Max.Schattendauer/Tag
[h/d]
0:14
0:22
0:22
0:24
0:21
0:26
0:26
0:25
0:23
0:24
0:26
0:29
0:29
0:28
0:42
0:30
0:34
0:27
0:30
0:27
0:31
0:31
0:31
0:34
0:29
0:29
0:26
0:25
0:24
0:33
0:28
10.02.2021 12:13/ 2 windPRO
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
AT Sachsen-Anhalt Elisabeth-Consbruch-Strae 3
RauBe Beteiligungs GmbH DE.34131 Kassel
Steinburgri_ng 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine peret:

10.02.2021 12:11/3.4.415

SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung astr.

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

Nr. Name Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
1-17 Irxleben, Stadtweg 2 25:18 80 0:24
1-18 Irxleben, Stadtweg 8¢ 27:21 106 0:22
I-19 Irxleben, Gartenweg 12 20:11 75 0:22
1-20 Irxleben, AbendstraBe 14 77:55 165 0:48
I-21 Irxleben, AbendstraBe 11 81:20 160 0:49
1-22 Irxleben, AbendstraBe 6 73:45 151 0:50
1-23 Irxleben, AbendstraBe 1 64:58 141 0:50
1-24 Irxleben, Helmstedter StraBe 34a 35:54 114 0:26
1-25 Irxleben, Siegweg 4 47:53 131 0:39
1-26 Irxleben, Helmstedter StraBe 36a 31:34 99 0:27
1-27 Irxleben, Helmstedter StraBe 37d 40:32 109 0:30
1-28 Irxleben, Siegweg 3 25:45 91 0:24
1-29 Irxleben, Im Fuchstal 70b 19:45 70 0:22
1-30 Irxleben, Im Fuchstal 87 33:11 108 0:25
I-31 Irxleben, Niederndodeleber StraBe 22a 23:26 76 0:23
1-32 Irxleben, Im Fuchstal 66e 24:32 91 0:23
1-33 Irxleben, Im Fuchstal 71c 20:54 73 0:23
1-34 Irxleben, Niederndodeleber StraBe 28 22:04 69 0:22
1-35 Irxleben, Am Wildpark 36 11:53 42 0:22
1-36 Irxleben, Im Fuchstal 50 10:15 38 0:21
1-37 Irxleben, Am Wildpark 30 12:17 44 0:22
1-38 Irxleben, Am Wildpark 24 13:02 48 0:21
1-39 Irxleben, Hohenwarsleber Chaussee 5 71:22 183 0:36
1-40 Irxleben, MI It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 46:09 121 0:30
M-01 Mammendorf, Thomas-Miintzer-StraBe 1a 15:25 55 0:22
M-02 Mammendorf, Darrweg 4 14:21 53 0:22
RS-01 Raststatte Borde-Nord 1 13:18 42 0:23
RS-02 Raststatte Borde-Sid 1 55:05 80 0:57

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

1 VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (31) 192:04
2 VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (32) 106:21
3 VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (33) 207:35
4 VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (34) 262:52
5 VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (35) 106:13

Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.
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19-1-3120-001-SB

Projekt:

19-1-3120-001
RauBe Beteiligungs Gmb

Steinburgring 29

48431 Rheine

Beschreibung:

Windpark Irxleben, Landkreis Borde,

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung astr.

Voraussetzungen fiir Berechnung des Schattenwurfs

Beschattungsbereich der WEA

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

Siehe WEA-Tabelle

Minimale relevante Sonnenhdhe tiber Horizont
Tage zwischen Berechnungen
Berechnungszeitsprung

H Sachsen-Anhalt

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

Seite 39 von 140

3 o
1 Tag(e)
1 Minuten

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

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

Verwendete Hohenlinien: Hohenlinien: GrSantersleben.wpo (1)
Hindernisse in Berechnung nicht verwendet

Berechnungshdhe .Gr. fir Karte: 1,5 m

Rasterauflésung: 1,0 m

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

MaBstab 1:75.000

Neue WEA Existierende WEA Schattenrezeptor
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]
1 32.667.881 5.783.311 140,0 VESTAS V162...Ja  VESTAS V162-5.6/6.0-5.600 5.600 162,0 169,0 1.982 12,1
2 32.667.700 5.782.847 137,3 VESTAS V162...Ja  VESTAS V162-5.6/6.0-5.600 5.600 162,0 169,0 1.982 12,1
3 32.668.314 5.782.835 137,9 VESTAS V162...Ja  VESTAS V162-5.6/6.0-5.600 5.600 162,0 169,0 1.982 12,1
4 32.668.592 5.783.211 137,5 VESTAS V162...Ja  VESTAS V162-5.6/6.0-5.600 5.600 162,0 169,0 1.982 12,1
5 32.667.839 5.782.429 135,0 VESTAS V162...Ja  VESTAS V162-5.6/6.0-5.600 5.600 162,0 169,0 1.982 12,1
B02 32.668.244 5.783.473 140,0 GE WIND EN... Nein GE WIND ENERGY GE 2.5xI-2.500 2.500 100,0 100,0 1.574 14,0
B03 32.668.546 5.783.538 140,0 GE WIND EN... Nein GE WIND ENERGY GE 2.5xI-2.500 2.500 100,0 100,0 1.574 14,0
B04 32.668.346 5.783.838 132,4 GE WIND EN... Nein GE WIND ENERGY GE 2.5xI-2.500 2.500 100,0 100,0 1.574 14,0
GRO1 32.667.976 5.783.747 135,5 GE WIND EN... Nein GE WIND ENERGY GE 3.2-130-3.200 3.200 130,0 134,0 1.732 12,1
Hwl  32.671.058 5.782.308 130,0 ENRONWIND ...Nein ENRONWIND EW 1.5sl-1.500 1.500 77,0 96,0 1.414 18,0
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhdhe
0.Gr.  des (2VI)
Fensters 0.Gr.
[m] [m] [m] [m] [°] [m]
H-01 Hermsdorf, MiihlenstraBe 22 32.668.986 5.784.941 1336 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
H-02 Hermsdorf, MittelstraBe 38 32.669.061 5.784.804 1300 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-03 Hermsdorf, Neue StraBe 33b 32.669.112 5.784.647 1329 0,1 0,1 2,0 0,0 "Gewéchshaus-Modus" 2,0
H-04 Hermsdorf, Am Kniihl 9 32.668.989 5.784.511 1348 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-05 Hermsdorf, Neue StraBe 11 32.669.291 5.784.561 1350 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-06 Hermsdorf, Neue StraBe 4 32.669.439 5.784.493 1366 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
H-07 Hermsdorf, Neue StraBe 1 32.669.558 5.784.447 1373 0,1 01 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-08 Hermsdorf, MittelstraBe 5 32.669.638 5.784.477 1375 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-09 Hermsdorf, Irxleber StraBe 14 32.669.171 5.784.420 1350 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-10 Hermsdorf, Am Schrebergarten 1 32.669.285 5.784.437 1355 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-11 Hermsdorf, An der Wuhne 1 32.669.624 5.784.354 1375 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-12 Hermsdorf, Am Kniihl 1 32.669.099 5.784.294 1356 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-13 Hermsdorf, GenossenschaftsstraBe 6 32.669.477 5.784.263 1370 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
H-14 Hermsdorf, PaluckistraBe 2 32.669.624 5.784.194 1375 0,1 01 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-15 Hermsdorf, Am Elbepark 1 32.669.653 5.783.619 131,7 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
I-01 Irxleben, Sternenweg 1 32.669.848 5.782.899 1259 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
I-02 Irxleben, Hohenwarsleber Chaussee 1a 32.669.683 5.782.858 126,0 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
I-03 Irxleben, WA It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 32.669.223 5.782.104 1200 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
1-04 Irxleben, MorgenstraBe 8 32.669.826 5.782.760 1250 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
I-05 Irxleben, MorgenstraBe 10g 32.669.973 5.782.700 1250 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
1-06 Irxleben, Hohenwarsleber Chaussee 4a 32.669.520 5.782.675 1238 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
I-07 Irxleben, RingstraBe 10 32.669.669 5.782.634 1226 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
I-08 Irxleben, RingstraBe 6a 32.669.768 5.782.648 1233 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
(Fortsetzung néchste Seite)...
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19-1-3120-001-SB

Projekt:

19-1-3120-001
RauBe Beteiligungs Gmb

Beschreibung:

H Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Hauptergebnis

Berechnung: Gesamtbelastung astr.

...(Fortsetzung von vorheriger Seite)
Nr. Name

09 Irxleben, AbendstraBe 17

10 Irxleben, RingstraBe 13

11 Irxleben, RingstraBe 2

12 Irxleben, Osterwiesenstrae 11

13 Irxleben, OsterwiesenstraBe 6

14 Irxleben, OsterwiesenstraBe 1

15 Irxleben, RingstraBe 29

16 Irxleben, Helmstedter StraBe 21

17 Irxleben, Stadtweg 2

18 Irxleben, Stadtweg 8c

19 Irxleben, Gartenweg 12

20 Irxleben, AbendstraBe 14

21 Irxleben, AbendstraBe 11

22 Irxleben, AbendstraBe 6

23 Irxleben, AbendstraBe 1

24 Irxleben, Helmstedter StraBe 34a

25 Irxleben, Siegweg 4

26 Irxleben, Helmstedter StraBe 36a

27 Irxleben, Helmstedter StraBe 37d

28 Irxleben, Siegweg 3

29 Irxleben, Im Fuchstal 70b

30 Irxleben, Im Fuchstal 87

31 Irxleben, Niederndodeleber StraBe 22a
32 Irxleben, Im Fuchstal 66e

33 Irxleben, Im Fuchstal 71c

34 Irxleben, Niederndodeleber StraBe 28
35 Irxleben, Am Wildpark 36

36 Irxleben, Im Fuchstal 50

37 Irxleben, Am Wildpark 30

38 Irxleben, Am Wildpark 24

39 Irxleben, Hohenwarsleber Chaussee 5
40 Irxleben, MI It. B-Plan "Helmstedter StraBe/ Alte Gartnerei"
M-01 Mammendorf, Thomas-Miintzer-StraBe 1a
M-02 Mammendorf, Darrweg 4

RS-01 Raststdtte Borde-Nord 1

RS-02 Raststatte Borde-Sud 1

I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-

Berechnungsergebnisse
Schattenrezeptor

Nr. Name

H-01 Hermsdorf, MihlenstraBe 22

H-02 Hermsdorf, MittelstraBe 38

H-03 Hermsdorf, Neue StraBe 33b

H-04 Hermsdorf, Am Knihl 9

H-05 Hermsdorf, Neue StraBe 11

H-06 Hermsdorf, Neue StraBe 4

H-07 Hermsdorf, Neue StraBe 1

H-08 Hermsdorf, MittelstraBe 5

H-09 Hermsdorf, Irxleber StraBe 14

H-10 Hermsdorf, Am Schrebergarten 1
H-11 Hermsdorf, An der Wuhne 1

H-12 Hermsdorf, Am Knihl 1

H-13 Hermsdorf, Genossenschaftsstrale 6
H-14 Hermsdorf, PaluckistraBe 2

H-15 Hermsdorf, Am Elbepark 1

1-01 Irxleben, Sternenweg 1

1-02 Irxleben, Hohenwarsleber Chaussee 1a

1-03 Irxleben, WA It. B-Plan "Helmstedter StraBe/ Alte Gartnerei"

1-04 Irxleben, MorgenstraBe 8

1-05 Irxleben, MorgenstraBe 10g

1-06 Irxleben, Hohenwarsleber Chaussee 4a
I-07 Irxleben, RingstraBe 10

1-08 Irxleben, RingstraBe 6a

I-09 Irxleben, AbendstraBe 17

1-10 Irxleben, RingstraBe 13

(Fortsetzung nédchste Seite)...

Windpark Irxleben, Landkreis Borde,

Seite 40 von 140

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhdhe
0.Gr.  des (2VI)
Fensters 0.Gr.
[m] [m] [m] ([m] [°] [m]
32.669.426 5.782.604 122,2 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.602 5.782.589 1210 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.807 5.782.563 125,1 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.670.020 5.782.623 127,8 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.670.045 5.782.536 1304 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.670.070 5.782.453 131,2 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.520 5.782.543 120,5 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.644 5.782.402 123,5 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.882 5.782.441 1288 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.670.213 5.782.434 1318 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.670.262 5.782.382 1325 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.356 5.782.524 122,1 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.379 5.782.470 120,7 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.410 5.782.400 120,0 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.437 5.782.342 1200 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.295 5.782.273 1200 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.468 5.782.252 1200 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.233 5.782.206 1200 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.069 5.782.087 120,2 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.407 5.782.086 1186 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.555 5.782.089 122,1 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.754 5.782.186 1256 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.872 5.782.081 128,1 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.482 5.782.018 1169 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.616 5.782.055 1250 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
32.669.924 5.781.999 1295 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.507 5.781.838 1155 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.615 5.781.789 120,1 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.526 5.781.779 116,0 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.550 5.781.709 1163 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
32.669.592 5.782.745 1250 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.088 5.782.189 120,6 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.666.105 5.783.433 110,3 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.666.008 5.783.194 1169 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.667.594 5.784.554 116,5 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
32.667.645 5.784.214 1255 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
astron. max. mogl. Beschattungsdauer
Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag

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

22:33 58 0:34

31:04 80 0:30

34:00 102 0:26

43:22 112 0:31

40:41 120 0:35

52:03 132 0:38

38:35 113 0:29

32:25 102 0:25

61:22 131 0:41

61:56 133 0:45

34:06 118 0:26

84:58 145 0:55

56:47 154 0:33

43:28 143 0:28

53:15 147 0:42

40:45 136 0:30

77:51 185 0:49

39:39 117 0:27

51:49 148 0:30

32:52 109 0:27

61:43 175 0:39

56:53 170 0:31

52:40 149 0:31

62:40 173 0:34

43:47 145 0:29
10.02.2021 12:14/ 2 windPRO
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
AT Sachsen-Anhalt Elisabeth-Consbruch-Strae 3
RauBe Beteiligungs GmbH DE.34131 Kassel
Steinburgri_ng 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine peret:

10.02.2021 12:14/3.4.415

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung astr.

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

Nr. Name Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
I-11 Irxleben, RingstraBe 2 44:29 136 0:29
I-12 Irxleben, OsterwiesenstraBe 11 33:55 118 0:26
1-13 Irxleben, OsterwiesenstraBe 6 39:43 132 0:25
I-14 Irxleben, OsterwiesenstraBe 1 38:20 122 0:24
I-15 Irxleben, RingstraBe 29 56:16 168 0:33
I-16 Irxleben, Helmstedter StraBe 21 26:42 83 0:28
I-17 Irxleben, Stadtweg 2 28:54 100 0:24
1-18 Irxleben, Stadtweg 8c 34:20 132 0:22
1-19 Irxleben, Gartenweg 12 28:15 103 0:22
1-20 Irxleben, AbendstraBe 14 77:55 165 0:48
I-21 Irxleben, AbendstraBe 11 81:20 160 0:49
1-22 Irxleben, AbendstraBBe 6 73:45 151 0:50
1-23 Irxleben, AbendstraBe 1 64:58 141 0:50
1-24 Irxleben, Helmstedter StraBe 34a 35:54 114 0:26
I-25 Irxleben, Siegweg 4 47:53 131 0:39
1-26 Irxleben, Helmstedter StraBe 36a 31:34 99 0:27
1-27 Irxleben, Helmstedter StraBe 37d 40:32 109 0:30
1-28 Irxleben, Siegweg 3 25:45 91 0:24
1-29 Irxleben, Im Fuchstal 70b 19:45 70 0:22
1-30 Irxleben, Im Fuchstal 87 36:02 125 0:25
I-31 Irxleben, Niederndodeleber StraBe 22a 27:10 96 0:23
1-32 Irxleben, Im Fuchstal 66e 24:32 91 0:23
I-33 Irxleben, Im Fuchstal 71c 20:54 73 0:23
1-34 Irxleben, Niederndodeleber StraBe 28 26:23 91 0:22
I-35 Irxleben, Am Wildpark 36 11:53 42 0:22
1-36 Irxleben, Im Fuchstal 50 10:15 38 0:21
1-37 Irxleben, Am Wildpark 30 12:17 44 0:22
1-38 Irxleben, Am Wildpark 24 13:02 48 0:21
1-39 Irxleben, Hohenwarsleber Chaussee 5 81:48 183 0:49
1-40 Irxleben, MI It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 46:09 121 0:30
M-01 Mammendorf, Thomas-Mintzer-StraBe 1a 15:25 55 0:22
M-02 Mammendorf, Darrweg 4 14:21 53 0:22
RS-01 Raststdtte Borde-Nord 1 64:30 78 1:15
RS-02 Raststdtte Borde-Siid 1 171:19 137 1:44

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal
[h/a]

1 VESTAS V162-5.6/6.0 5600 162.0 '0! NH: 169,0 m (Ges:250,0 m) (31) 192:04

2 VESTAS V162-5.6/6.0 5600 162.0 !O! NH: 169,0 m (Ges:250,0 m) (32) 106:21

3 VESTAS V162-5.6/6.0 5600 162.0 '0! NH: 169,0 m (Ges:250,0 m) (33) 207:35

4 VESTAS V162-5.6/6.0 5600 162.0 !O! NH: 169,0 m (Ges:250,0 m) (34) 262:52

5 VESTAS V162-5.6/6.0 5600 162.0 !O! NH: 169,0 m (Ges:250,0 m) (35) 106:13

B 02 GE WIND ENERGY GE 2.5xI 2500 100.0 !O! NH: 100,0 m (Ges:150,0 m) (3) 83:53

B 03 GE WIND ENERGY GE 2.5x| 2500 100.0 !0! NH: 100,0 m (Ges:150,0 m) (4) 119:55
B 04 GE WIND ENERGY GE 2.5x| 2500 100.0 0! NH: 100,0 m (Ges:150,0 m) (5) 110:06
GRO1 GE WIND ENERGY GE 3.2-130 3200 130.0 I-! NH: 134,0 m (Ges:199,0 m) (12) 181:42
Hw1 ENRONWIND EW 1.5sl 1500 77.0 '0! NH: 96,0 m (Ges:134,5 m) (42) 42:24

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.02.2021 12:14/3  WIN dPRO
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
AT Sachsen-Anhalt Elisabeth-Consbruch-Strae 3
RauBe Beteiligungs GmbH DE.34131 Kassel
Steinburgri_ng 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine peret:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: H-01 - Hermsdorf, MihlenstraBe 22
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar |Maérz | April | Mai | Juni | Juli |August | Oktober | | Dezember
1]08:24 14:54 (1) | 07:57 | 07:03  |06:52  |05:46  |05:00  |04:57 | 05:34 | 06:24 | 07:14 | 07:08 | 08:00
| 16:12 29 15:33(GRO1) [ 17:00 | 17:53  |19:47  |20:39  |21:25  |21:39  |21:07  |20:04 |18:54 | 16:47 |16:07 19
2] 08:24 14:55(1) | 07:55 | 07:01  |06:49  |05:44  |04:59  |04:58 | 05:36 | 06:26 | 07:16 | 07:10 | 08:01
| 16:13 28 15:33(GRO1) | 17:02  |17:54  [19:49  [20:40  |21:26  [21:39  [21:05  |20:02 | 18:52 | 16:46 |16:06 20
3108:24 14:57 (1) | 07:54 | 06:58 | 06:47  |05:42  |04:59  |04:59  |05:37 | 06:28 | 07:17 | 07:12 | 08:03
| 16:14 24 15:33(GRO1) | 17:04  |17:56  [19:51  [20:42  [21:27  [21:38  [21:03 | 20:00 | 18:50 | 16:44 |16:05 20
4108:23 15:14 (GRO1) | 07:52 | 06:56 | 06:45  |05:40  |04:58 | 04:59 | 05:39 | 06:29 | 07:19 | 07:14 | 08:04
| 16:15 20 15:34 (GRO1) | 17:06  |17:58  [19:52  [20:44  |21:28  [21:38  [21:02 | 19:57 | 18:47 | 16:42 |16:05 20
508:23 15:14 (GRO1) | 07:50 | 06:54 | 06:42  |05:39  |04:57  |05:00 |05:40 |06:31  [07:21 | 07:16 | 08:05
| 16:17 20 15:34 (GRO1) | 17:08 | 18:00 | 19:54  |20:45  |21:29  |21:37  [21:00 | 19:55  |18:45 | 16:40 |16:04 20
6| 08:23 15:15(GRO1) | 07:48 | 06:52 | 06:40  |05:37  |04:57  |05:01  |05:42  |06:33  [07:22 | 07:17 | 08:07
| 16:18 20 15:35(GRO1) | 17:10 | 18:02  |19:56  |20:47  |21:30 | 21:37  |20:58  |19:53  |18:43  |16:38 |16:04 20
7 08:22 15:15(GRO1) | 07:47 | 06:49 | 06:38  |05:35  |04:56  |05:02  |05:44  |06:34  |07:24 | 07:19 | 08:08
| 16:19 20 15:35(GRO1) | 17:12  [18:03  [19:57  [20:49  |21:31  [21:36  |20:56 | 19:50 | 18:40 | 16:37 |16:03 20
8] 08:22 15:16 (GRO1) | 07:45 | 06:47 | 06:35  |05:33  |04:55 | 05:03 | 05:45 |06:36 |07:26 | 07:21 | 08:09
| 16:220 20 15:36 (GRO1) | 17:13  |18:05  [19:59  [20:50  [21:32  [21:336 [ 20:54 | 1948 | 18:38 | 16:35 |16:03 20
9]08:22 15:16 (GRO1) | 07:43 | 06:45 | 06:33  |05:31  |04:55  |05:04 | 05:47 |06:38  |07:28 | 07:23 | 08:10
| 16:22 20 15:36 (GRO1) | 17:15  |18:07  [20:01  |20:52  [21:33  [21:35  [20:53 | 19:46 | 18:36 | 16:33 |16:03 25
10 | 08:21 15:16 (GRO1) | 07:41 | 06:43 | 06:31  |05:30  |04:54  |05:05  |05:48  |06:39  [07:29 | 07:25 | 08:12
| 16:23 20 15:36 (GRO1) | 17:17 | 18:09  |20:03  |20:54  |21:3¢4 | 21:34  |20:51  |19:43  |18:34  |16:32 |16:02 28
11 08:20 15:17 (GRO1) | 07:40 | 06:40 | 06:29  |05:28  |04:54  |05:06  |05:50  |06:41  [07:31 | 07:26 | 08:13
| 16:25 19  15:36 (GRO1) | 17:19 | 18:11  |20:04  |20:55  |21:3¢  |21:33  [20:49  |19:41  |18:31  |16:30 116:02 29
12| 08:20 15:18 (GRO1) | 07:38 | 06:38 | 06:26  |05:26  |04:54  |05:07  |05:52  |06:43  [07:33 | 07:28 | 08:14
| 16:226 19 15:37(GRO1) | 17:21  |18:12  [20:06  |20:57  |21:35  [21:333  [20:47 [ 19:39 1829 | 16:29 |16:02 30
13| 08:19 15:19 (GRO1) | 07:36 | 06:36 | 06:24 | 05:25  |04:53  |05:08 | 05:53 | 06:44 | 07:34 | 07:30 | 08:15
| 16:28 18 15:37(GRO1) | 17:23  |18:14  |20:08  |20:58  [21:36  [21:332  |20:45 | 19:36 | 1827 | 16:27 |16:02 32
14 | 08:18 15:20 (GRO1) | 07:3¢ | 06:33 | 06:22  |05:23  |04:53  |05:09 | 05:55 | 06:46  |07:36 | 07:32 | 08:16
| 16:29 16 15:36 (GRO1) | 17:25  |18:16  |20:10  |21:00  |21:36  [21:31  [20:43 | 19:3¢  |18:25 | 16:25 |16:02 32
15 | 08:17 15:21 (GRO1) | 07:32 | 06:31 | 06:20  |05:221  |04:53  |05:10  |05:56  |06:47  |07:38 | 07:34 | 08:17
|16:31 15  15:36 (GRO1) | 17:27 | 18:18  |20:11  |21:02  |21:37  |21:30  |20:41  |19:32  |18:22 | 16:24 |16:02 33
16 | 08:17 15:22 (GRO1) | 07:30 | 06:29 | 06:18  |05:220  |04:53  |05:12  |05:58  |06:49  |07:40 | 07:35 | 08:17
|16:32 14 15:36 (GRO1) | 17:28 | 18:19  |20:13  |21:03  |21:38  |21:29  [20:39  |19:29  |18:20 | 16:23 116:02 34
17| 08:16 15:23 (GRO1) | 07:28 | 06:26 | 06:15  |05:18  |04:53  |05:13  |06:00 |06:51  |07:41 | 07:37 | 08:18
| 16:34 12 15:35(GRO1) | 17:30  |18:221  |20:15  |21:05  |21:38  [21:28  [20:37 | 1927 |18:18 | 16:21 |16:02 33
18 | 08:15 15:24 (GRO1) | 07:26 | 06:24 | 06:13  |05:17  |04:53  |05:14 | 06:01  |06:52 | 07:43 | 07:39 | 08:19
| 16:36 9 15:33(GRO1) | 17:32  |18:23  |20:16  |21:06  |21:38  [21:27  [20:35 [ 19:25 | 18:16 | 16:20 |16:03 33
19 | 08:14 15:27 (GRO1) | 07:24 | 06:22 | 06:11  |05:15  |04:53  |05:15 | 06:03 | 06:54 | 07:45 | 07:41 | 08:20
| 16:37 4 15:31(GRO1) | 17:3¢  |18:225  |20:18  |21:08  |21:39  [21:25  [20:33 | 19:22 | 18:14 | 16:19 |16:03 33
20 | 08:13 |07:22  |06:20  |06:09  |05:14  [04:53  |05:17 | 06:05 |06:56 | 07:47 | 07:42 | 08:20
| 16:39 |17:36 | 18:26  |20:20  [21:09  |21:39  |21:24  [20:31  |19:20 | 18:12 | 16:17 |16:03 34
21 08:12 |07:20 | 06:17  |06:07  |05:13  |04:53 | 05:18 | 06:06 | 06:57 | 07:49 | 07:44 | 08:21
| 16:41 |17:38  |18:28  |20:22  |21:11  |21:39  [21:23  [20:28 | 19:18 | 18:09 | 16:16 |16:04 34
22 08:10 |07:18 | 06:15  |06:05  |05:11  |04:53 | 05:19 | 06:08 |06:59 | 07:50 | 07:46 | 08:22
| 16:42 |17:40  |18:30  [20:23  [21:12  [21:40  [21:22  [20:26  |19:15 | 18:07 | 16:15 |16:04 34
23 | 08:09 |07:16 | 06:13 | 06:02  |05:10  |04:53  |05:21 | 06:10 | 07:01 | 07:52 | 07:47 15:05 (GRO1) | 08:22
| 16:44 |17:42 1832  [20:25  [21:13  [21:40  [21:20  |20:24  [19:13 | 18:05 | 16:14 3 15:08 (GRO1) | 16:05 34
24 | 08:08 |07:14 | 06:10 | 06:00  |05:09  |04:54  |05:22 | 06:11  |07:02 | 07:54 | 07:49 15:02 (GRO1) | 08:22
| 16:46 |17:43  |18:33  |20:27  |21:15  |21:40  |21:19  [20:22 | 19:11 | 18:03 | 16:13 9 15:11 (GRO1) | 16:05 33
25 | 08:07 |07:11  |06:08  |05:58  |05:08 |04:54 | 05:24 |06:13  |07:04 | 06:56 | 07:51 15:00 (GRO1) | 08:23
| 16:48 |17:45  |18:35  |20:28  |21:16  |21:40  |21:18  [20:20  |19:08  |17:01  |16:12 12 15:12 (GRO1) | 16:06 33
26 | 08:05 |07:09  |06:06 |05:56  |05:06 |04:54 | 05:25 |06:15 |07:06 | 06:58 | 07:52 15:00 (GRO1) | 08:23
| 16:49 |17:47 | 18:37  |20:330  |21:18  |21:40  |21:16  |20:18  |19:06 | 16:59  |16:11 14 15:14 (GRO1) | 16:07 33
27 | 08:04 107:07 | 06:03  |05:54  |05:05 |04:55 |05:27  |06:16 | 07:07 | 06:59 | 07:54 15:00 (GRO1) | 08:23
| 16:51 |17:49 | 18:38  [20:32  [21:19  [21:40  |21:15  [20:15  [19:04 | 16:57 | 16:10 15 15:15(GRO1) | 16:07 34
28 | 08:03 |07:05 | 06:001  |05:52  |05:04 |04:55 |05:28  |06:18  |07:09 | 07:01 | 07:55 15:00 (GRO1) | 08:24
| 16:53 |17:51 | 18:40  [20:34  [21:220  [21:40  |21:13  [20:13  [19:01 | 16:55 | 16:09 17 15:17 (GRO1) | 16:08 33
29 | 08:01 | | 06:59 | 05:50 | 05:03 |04:56 [ 05:30 | 06:19 |07:11 | 07:03 | 07:57 14:59 (GRO1) | 08:24
| 16:55 | |19:42  |20:35  |21:21  |21:40  |21:12 | 20:11 | 18:59 | 16:53 | 16:08 18 15:17 (GRO1) | 16:09 33
30 | 08:00 | | 06:56 | 05:48  |05:02  |04:57 |05:31  |06:221  |07:12  |07:05 | 07:58 14:59 (GRO1) | 08:24
| 16:57 | |19:44 | 20:37  |21:23  |21:39  [21:10 | 20:09 | 18:56 | 16:51  |16:07 19 15:18 (GRO1) | 16:10 32
3107:58 | |06:54 | j05:01 | ]05:33  |06:23 | |07:07 | | 08:24
| 16:58 | |19:45 | |21:24 | |21:08  |20:06 | |16:49 | |16:11 31
Sonnenscheinstunden | 258 | 277 | 367 | 417 | 486 | 500 | 503 | 455 | 381 | 331 | 265 | 242
astr.max.mogl.Beschattung | 347 | | | | | | | | | | 107 | 899
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)

14:59 (GRO1)
15:18 (GRO1)
14:59 (GRO1)
15:19 (GRO1)
14:59 (GRO1)
15:19 (GRO1)
15:00 (GRO1)
15:20 (GRO1)
15:00 (GRO1)
15:20 (GRO1)
15:01 (GRO1)
15:21 (GRO1)
15:01 (GRO1)
15:21 (GRO1)
15:01 (GRO1)
15:21 (GRO1)
14:46 (1)
15:23 (GRO1)
14:45 (1)
15:23 (GRO1)
14:44 (1)
15:23 (GRO1)
14:44 (1)
15:23 (GRO1)
14:44 (1)
15:24 (GRO1)
14:44 (1)
15:24 (GRO1)
14:44 (1)
15:25 (GRO1)
14:44 (1)
15:25 (GRO1)
14:44 (1)
15:25 (GRO1)
14:44 (1)
15:25 (GRO1)
14:45 (1)
15:26 (GRO1)
14:45 (1)
15:26 (GRO1)
14:46 (1)
15:27 (GRO1)
14:47 (1)
15:28 (GRO1)
14:47 (1)
15:28 (GRO1)
14:47 (1)
15:28 (GRO1)
14:48 (1)
15:29 (GRO1)
14:49 (1)
15:30 (GRO1)
14:49 (1)
15:30 (GRO1)
14:50 (1)
15:30 (GRO1)
14:50 (1)
15:31 (GRO1)
14:51 (1)
15:31 (GRO1)
14:52 (1)
15:32 (GRO1)

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.02.2021 12:14/4  WIN dPRO



19-1-3120-001-SB

Projekt:

19-1-3120-001

RauBe Beteiligungs Gmb

Steinburgring 29
48431 Rheine

Beschreibung:
Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt

SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: H-02 - Hermsdorf, MittelstraBe 38

Voraussetzungen fiir Berechnung des Schattenwurfs

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

|Januar

1]08:24
| 16:12
2] 08:24
| 16:13
3 08:24
| 16:14
4108:23
| 16:15
508:23
| 16:17
6| 08:23
| 16:18
7 08:22
| 16:19
8 | 08:22
| 16:20
9 08:22
| 16:22
10 | 08:21
| 16:23
11 08:20
| 16:25
12| 08:20

22| 08:10
| 16:42
23 | 08:09
| 16:44
24 | 08:08
| 16:46
25| 08:07
| 16:48
26 | 08:05
| 16:49
27 | 08:04
| 16:51
28 | 08:03
| 16:53
29 | 08:01
| 16:55
30 | 08:00
| 16:57
3107:58
| 16:58
Sonnenscheinstunden | 258
astr.max.mogl.Beschattung |

25

25

24

24

23

23

22

22

25

26

28

29

29

30

30

27

23

20

21

20

21

21

20

20

669

| Februar

15:00 (B 04) | 07:57
15:25 (1) | 17:00
15:00 (B 04) | 07:55
15:25 (1) | 17:02
15:01 (B 04) | 07:53
15:25 (1) | 17:04
15:02 (B 04) | 07:52
15:26 (1) | 17:06
15:03 (B 04) | 07:50
15:26 (1) | 17:08
15:04 (B 04) | 07:48
15:27 (1) | 17:10
15:05 (B 04) | 07:47
15:27 (1) | 17:12
15:07 (B 04) | 07:45
15:46 (GRO1) | 17:13
15:08 (1) | 07:43
15:48 (GRO1) | 17:15
15:09 (1) | 07:41
15:49 (GRO1) | 17:17
15:09 (1) | 07:40
15:50 (GRO1) | 17:19
15:11 (1) | 07:38
15:53 (GRO1) | 17:21
15:12 (1) | 07:36
15:54 (GRO1) | 17:23
15:13 (1) | 07:34
15:56 (GRO1) | 17:25
15:14 (1) | 07:32
15:58 (GRO1) | 17:27
15:16 (1) | 07:30
15:58 (GRO1) | 17:28
15:19 (1) | 07:28
15:59 (GRO1) | 17:30
15:39 (GRO1) | 07:26
15:59 (GRO1) | 17:32
15:39 (GRO1) | 07:24
16:00 (GRO1) | 17:34
15:40 (GRO1) | 07:22
16:00 (GRO1) | 17:36
15:40 (GRO1) | 07:20
16:01 (GRO1) | 17:38
15:40 (GRO1) | 07:18
16:01 (GRO1) | 17:40
15:41 (GRO1) | 07:16
16:01 (GRO1) | 17:42
15:42 (GRO1) | 07:14
16:02 (GRO1) | 17:43
15:42 (GRO1) | 07:11
16:01 (GRO1) | 17:45
15:43 (GRO1) | 07:09
16:01 (GRO1) | 17:47
15:43 (GRO1) | 07:07
16:00 (GRO1) | 17:49
15:45 (GRO1) | 07:05
16:00 (GRO1) | 17:51
15:46 (GRO1) |
15:59 (GRO1) |
15:48 (GRO1) |
15:57 (GRO1) |

|
|
| 277
|

| Mérz | April

07:03 | 06:52
17:53 | 19:47
07:01 | 06:49

|

|

|

[17:54 | 19:49
| 06:58 | 06:47
|17:56 | 19:51
| 06:56 | 06:45
|17:58 | 19:52
| 06:54 | 06:42
|18:00 | 19:54
| 06:52 | 06:40
|18:02 | 19:56
| 06:49 | 06:38
|18:03 | 19:57
| 06:47 | 06:35
| 18:05 | 19:59
| 06:45 | 06:33
| 18:07 | 20:01
| 06:43 | 06:31
|18:09 | 20:03
| 06:40 | 06:29
|18:11 | 20:04
| 06:38 | 06:26
|18:12 | 20:06
| 06:36 | 06:24
| 18:14 | 20:08
| 06:33 | 06:22
| 18:16 | 20:10
| 06:31 | 06:20
|18:18 | 20:11
| 06:29 | 06:18
|18:19 | 20:13
| 06:26 | 06:15
|18:21 | 20:15
| 06:24 | 06:13
|18:23 | 20:16
|06:22 | 06:11
| 18:25 | 20:18
|06:20 | 06:09
|18:26 | 20:20
| 06:17 | 06:07
|18:28 | 20:22
| 06:15 | 06:05
|18:30 | 20:23
| 06:13 | 06:02
|18:32 | 20:25
| 06:10 | 06:00
|18:33 | 20:27
| 06:08 | 05:58
|18:35 | 20:28
| 06:06 | 05:56
|18:37 | 20:30
| 06:03 | 05:54
|18:38 | 20:32
| 06:01 | 05:52
|18:40 | 20:34
| 06:59 | 05:50
|19:42 | 20:35
| 06:56 | 05:48
|19:44 | 20:37
|06:54 |
|19:45 |

| 367 | 417
| |

| Mai

| 05:46
| 20:39
| 05:44

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

| Juni | Juli |August | Oktober |

| 05:00 | 04:57 | 05:34 | 06:24 | 07:14 | 07:08
|21:25  |21:39 | 21:07 | 20:04 | 18:54 | 16:47

| 04:59 | 04:58 | 05:36 | 06:26 | 07:16 | 07:10

| 21:26 | 21:39 | 21:05 | 20:02 | 18:52 | 16:46

| 04:59 | 04:59 | 05:37 | 06:28 | 07:17 | 07:12

| 21:27 | 21:38 | 21:03 | 20:00 | 18:50 | 16:44

| 04:58 | 04:59 | 05:39 | 06:29 | 07:19 | 07:14

| 21:28 | 21:38 | 21:02 | 19:57 | 18:47 | 16:42

| 04:57 | 05:00 | 05:40 | 06:31 | 07:21 | 07:16
|21:29  |21:37  |21:00 | 19:55 | 18:45 | 16:40

| 04:57 | 05:01 | 05:42 | 06:33 | 07:22 | 07:17
|21:30  |21:37  [20:58 | 19:53 | 18:43 | 16:38

| 04:56 | 05:02 | 05:44 | 06:34 | 07:24 | 07:19

| 21:31 | 21:36 | 20:56 | 19:50 | 18:40 | 16:37

| 04:55 | 05:03 | 05:45 | 06:36 | 07:26 | 07:21

| 21:32 | 21:36 | 20:54 | 19:48 | 18:38 | 16:35

| 04:55 | 05:04 | 05:47 | 06:38 | 07:28 | 07:23

| 21:33 | 21:35 | 20:53 | 19:46 | 18:36 | 16:33

| 04:54 | 05:05 | 05:48 | 06:39 | 07:29 | 07:25
|21:3¢  |21:3¢ [20:51 | 19:43 | 18:34 | 16:32

| 04:54 | 05:06 | 05:50 | 06:41 | 07:31 | 07:26
|21:3¢  |21:33 [20:49 | 19:41 | 18:31 | 16:30

| 04:54 | 05:07 | 05:52 | 06:43 | 07:33 | 07:28

| 21:35 | 21:33 | 20:47 | 19:39 | 18:29 | 16:29 10
| 04:53 | 05:08 | 05:53 | 06:44 | 07:34 | 07:30

| 21:36 | 21:32 | 20:45 | 19:36 | 18:27 | 16:27 13
| 04:53  ]05:09 | 05:55 | 06:46 | 07:36 | 07:32

| 21:36 | 21:31 | 20:43 | 19:34 | 18:25 | 16:25 15
| 04:53 | 05:10 | 05:56 | 06:47 | 07:38 | 07:34
|21:37  |21:30 [ 20:41 | 19:32 | 18:22 | 16:24 17
| 04:53 | 05:12 | 05:58 | 06:49 | 07:40 | 07:35
|21:38  |21:29 [20:39 | 19:29 | 18:20 | 16:23 18
| 04:53 | 05:13 | 06:00 | 06:51 | 07:41 | 07:37

| 21:38 | 21:28 | 20:37 | 19:27 | 18:18 | 16:21 19
| 04:53 | 05:14 | 06:01 | 06:52 | 07:43 | 07:39

| 21:38 | 21:27 | 20:35 | 19:25 | 18:16 | 16:20 20
| 04:53 | 05:15 | 06:03 | 06:54 | 07:45 | 07:41

| 21:39 | 21:25 | 20:33 | 19:22 | 18:14 | 16:19 20
| 04:53 | 05:17 | 06:05 | 06:56 | 07:47 | 07:42
|21:39  |21:24  [20:31 | 19:20 | 18:12 | 16:17 21
| 04:53 | 05:18 | 06:06 | 06:57 | 07:49 | 07:44
|21:39  |21:23  [20:28 | 19:18 | 18:09 | 16:16 21
| 04:53 | 05:19 | 06:08 | 06:59 | 07:50 | 07:46

| 21:40 | 21:22 | 20:26 | 19:15 | 18:07 | 16:15 20
| 04:53  ]05:221 | 06:10 | 07:01 | 07:52 | 07:47

| 21:40 | 21:20 | 20:24 | 19:13 | 18:05 | 16:14 21
| 04:54  ]05:22 | 06:11 | 07:02 | 07:54 | 07:49
|21:40  |21:19  [20:22 | 19:11 | 18:03 | 16:13 20
| 04:54 | 05:24 | 06:13 | 07:04 | 06:56 | 07:51
|21:40  |21:18  [20:20 | 19:08 | 17:01 | 16:12 23
| 04:54 | 05:25 | 06:15 | 07:06 | 06:57 | 07:52
|21:40  |21:16  [20:18 | 19:06 | 16:59 | 16:11 28
| 04:55  |05:27 | 06:16 | 07:07 | 06:59 | 07:54

| 21:40 | 21:15 | 20:15 | 19:04 | 16:57 | 16:10 30
| 04:55  |05:28 | 06:18 | 07:09 | 07:01 | 07:55

| 21:40 | 21:13 | 20:13 | 19:01 | 16:55 | 16:09 30
| 04:56  ]05:330 | 06:19 | 07:11 | 07:03 | 07:57
|21:40  |21:12  [20:11 | 18:59 | 16:53 | 16:08 29
| 04:57 | 05:31 | 06:21 | 07:12 | 07:05 | 07:58
|21:39  |21:10  [20:09 | 18:56 | 16:51 | 16:07 29
| | 05:33 | 06:23 | | 07:07 |

| |21:08  |20:06 | | 16:49 |

| 500 | 503 | 455 | 381 | 331 | 265

| | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)
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Minuten mit Schatten

Seite 43 von 140

| Dezember

15:19 (GRO1)
15:29 (GRO1)
15:18 (GRO1)
15:31 (GRO1)
15:17 (GRO1)
15:32 (GRO1)
15:16 (GRO1)
15:33 (GRO1)
15:16 (GRO1)
15:34 (GRO1)

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| 8 14

I

|

|

|

|

|

|

|
15:16 (GRO1) |

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

6:02
8:15
6:02
8:16
6:02
8:17
6:02
8:17
6:02
8:18
6:02
8:19
6:03
8:20
6:03
8:20
6:03
8:21
6:04
8:22
6:04
8:22
6:05

15:35 (GRO1)
15:16 (GRO1)
15:36 (GRO1)
15:15 (GRO1)
15:35 (GRO1)
15:15 (GRO1)
15:36 (GRO1)
15:15 (GRO1)
15:36 (GRO1)
15:16 (GRO1)
15:36 (GRO1)
15:16 (GRO1)
15:37 (GRO1)

15:17 (GRO1) | 08:22
15:37 (GRO1) | 16:05
14:56 (1) | 08:23
15:36 (GRO1) | 16:06
14:54 (1) | 08:23
15:37 (GRO1) | 16:07
14:53 (1) | 08:23
15:37 (GRO1) | 16:07
14:53 (1) | 08:24
15:36 (GRO1) | 16:08
14:52 (1) | 08:24
15:34 (GRO1) | 16:09
14:52 (1) | 08:24

6:10
8:24
6:11
242

15:34 (GRO1)

HF OO OHOHOHOHOHOHOHOEOROROROROHOHOHOHOHOHOHOROROROROROHOROR OO

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

10.02.2021 12:14/ 5

28

26

25

24

22

23

23

24

25

25

25

26

26

25

26

26

26

26

26

27

26

26

27

27

26

26

26

26

26

26

25

791

14:51 (1)
15:32 (GRO1)
14:52 (1)
15:32 (GRO1)
14:51 (1)
15:31 (GRO1)
14:51 (B 04)
15:31 (GRO1)
14:50 (B 04)
15:12 (1)
14:50 (B 04)
15:13 (1)
14:50 (B 04)
15:13 (1)
14:49 (B 04)
15:13 (1)
14:50 (B 04)
15:15 (1)
14:50 (B 04)
15:15 (1)
14:50 (B 04)
15:15 (1)
14:50 (B 04)
15:16 (1)
14:50 (B 04)
15:16 (1)
14:51 (B 04)
15:16 (1)
14:51 (B 04)
15:17 (1)
14:52 (B 04)
15:18 (1)
14:51 (B 04)
15:17 (1)
14:52 (B 04)
15:18 (1)
14:53 (B 04)
15:19 (1)
14:52 (B 04)
15:19 (1)
14:53 (B 04)
15:19 (1)
14:53 (B 04)
15:19 (1)
14:54 (B 04)
15:21 (1)
14:54 (B 04)
15:21 (1)
14:56 (B 04)
15:22 (1)
14:56 (B 04)
15:22 (1)
14:56 (B 04)
15:22 (1)
14:57 (B 04)
15:23 (1)
14:57 (B 04)
15:23 (1)
14:58 (B 04)
15:24 (1)
14:59 (B 04)
15:24 (1)

windPRO



19-1-3120-001-SB

Projekt: Beschreibung:

19-1-3120-001 Windpark Irxleben, Landkreis Borde,
RauBe Beteiligungs GmbH Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Kalender

Seite 44 von 140

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

Berechnung: Gesamtbelastung astr.Schattenrezeptor: H-03 - Hermsdorf, Neue StraBe 33b

Voraussetzungen fiir Berechnung des Schattenwurfs

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
1]08:24 15:24 (1) | 07:57 16:03 (GRO1) | 07:03 | 06:52 | 05:46
|16:12 13 15:37 (B 04) | 17:00 22 16:25(GRO1) | 17:53 | 19:47 | 20:39
2| 08:24 15:23 (1) | 07:55 16:03 (GRO1) | 07:01 | 06: | 05:44
|16:13 15 15:38 (B 04) | 17:02 22 5 (GRO1) | 17:54 20:40
3 08:24 15:24 (1) | 07:53 16:04 (GRO1) | 06:58 05:42
|16:14 15 15:39 (B 04) | 17:04 21 16:25 (GRO1) | 17:56 20:42
4 08:23 15:24 (1) | 07:52 16:04 (GRO1) | 06:56 05:40
|16:15 17 15:41 (B 04) | 17:06 21 16:25(GRO1) | 17:58 20:44
5 08:23 15:23 (1) | 07:50 5 (GRO1) | 06:54 05:39
|16:17 19 15:42 (B 04) | 17:08 20 5 (GRO1) | 18:00 20:45
6| 08:23 15:24 (1) | 07:48 5 (GRO1) | 06:52 05:37
|16:18 19 15:43 (B 04) | 17:10 19 4 (GRO1) | 18:02 20:47
7| 08:22 15:24 (1) | 07:47 6 (GRO1) | 06:49 05:35
|16:19 20 15:44 (B 04) | 17:12 17 3 (GRO1) | 18:03 20:49
8 08:22 15:24 (1) | 07:45 7 (GRO1) | 06:47 05:33
116:20 22 15:46 (B 04) | 17:13 15 2 (GRO1) | 18:05 20:50
9| 08:22 15:24 (1) | 07:43 0 (GRO1) | 06:45 05:31
|16:22 24 15:48 (B 04) | 17:15 11 16:21 (GRO1) | 18:07 20:52
10 | 08:21 15:24 (1) | 07:41 16:13 (GRO1) | 06:43 05:30
|16:23 24 15:48 (B 04) | 17:17 5 16:18 (GRO1) | 18:09 20:54
11 | 08:20 15:24 (1) | 07:40 | 06:40 05:28
|16:25 25 15:49 (B 04) | 17:19 | 18:11 20:55
12| 08:20 15:25 (1) | 07:38 | 06:38 05:26
| 16:26 25 15:50 (B 04) | 17:21 | 18:12 20:57
13| 08:19 15:25(1) | 07:36 | 06:36 05:25
|16:28 26 15:51 (B 04) | 17:23 | 18:14 20:58
14| 08:18 15:25 (1) | 07:34 | 06:33 05:23
116:29 26 15:51 (B 04) | 17:25 | 18:16 21:00
15| 08:17 15:26 (1) | 07:32 | 06:31 05:21
|16:31 25 15:51 (B 04) | 17:27 | 18:18 21:02
16 | 08:17 15:26 (1) | 07:30 | 06:29 05:20
116:32 26 15:52 (B 04) | 17:28 | 18:19 21:03
17 | 08:16 15:27 (1) | 07:28 | 06:26 05:18
|16:34 25 15:52 (B 04) | 17:30 | 18:21 21:05
18 | 08:15 15:26 (1) | 07:26 | 06:24 05:17
116:36 25 15:51 (B 04) | 17:32 | 18:23 21:06
19 | 08:14 15:27 (1) | 07:24 | 06:22 05:15
|16:37 25 15:52 (B 04) | 17:34 | 18:25 21:08
20| 08:13 15:28 (1) | 07:22 | 06:20 05:14
|16:39 24 15:52 (B 04) | 17:36 | 18:26 21:09
21 08:12 15:29 (1) | 07:20 | 06:17 05:13
|16:41 23 15:52 (B 04) | 17:38 | 18:28 21:11
22| 08:10 15:29 (1) | 07:18 | 06:15 05:11
| 16:42 22 15:51 (B 04) | 17:40 | 18:30 21:12
23| 08:09 15:30 (1) | 07:16 | 06:13 05:10
|16:44 21 15:51 (B 04) | 17:42 | 18:32 21:13
24 | 08:08 15:32 (1) | 07:14 | 06:10 05:09
| 16:46 24 16:14 (GRO1) | 17:43 | 18:33 21:15
25| 08:07 15:33 (1) | 07:11 | 06:08 05:08
| 16:48 26 16:16 (GRO1) | 17:45 | 18:35 21:16
26 | 08:05 15:36 (1) | 07:09 | 06:06 05:06
|16:49 24 16:18 (GRO1) | 17:47 | 18:37 21:18
27 | 08:04 16:05 (GRO1) | 07:07 | 06:03 05:05
|16:51 15  16:20 (GRO1) | 17:49 | 18:38 21:19
28 | 08:03 16:05 (GRO1) | 07:05 | 06:01 05:04
116:53 17 16:22 (GRO1) | 17:51 | 18:40 21:20
29 | 08:01 16:04 (GRO1) | 06:59 05:03
| 16:55 19  16:23 (GRO1) | 19:42 21:21
30 | 08:00 16:03 (GRO1) | 06:56 05:02
| 16:57 20 16:23 (GRO1) | 19:44 H 21:23
31107:58 16:04 (GRO1) | 06:54 05:01
|16:58 21 16:25(GRO1) | 19:45 21:24
Sonnenscheinstunden | 258 | 277 | 367 | 417 | 486

astr.max.mogl.Beschattung | 672 | 173 | | |

| Juni

| 05:00
| 21:25
| 04:59
21:26
04:59
21:27
04:58
21:28
04:57
21:29
04:57
21:30
04:56
21:31
04:55
21:32
04:55
21:33
04:55
21:34
04:54
21:34
04:54
21:35
04:53
21:36
04:53
21:36
04:53
21:37
04:53
21:38
04:53
21:38
04:53
21:38
04:53
21:39
04:53
21:39
04:53
21:39
04:53
21:40
04:53
21:40
04:54
21:40
04:54
21:40
04:55
21:40
04:55
21:40
04:55
21:40
04:56
21:40
04:57
21:39

| 500
|

| Juli |August | SeptembefOktober |November | Dezember

| 04:57 | 05:34 | 06:24 | 07:14 | 07:08 15:41 (GRO1) | 08:00

| 21:39 | 21:07 | 20:04 | 18:54 | 16:47 7  15:48 (GRO1) | 16:07 25
| 04:58 | 05:36 | 06:26 | 07:16 | 07:10 15:38 (GRO1) | 08:01

| 21:39 | 21:05 | 20:02 18:52 16:46 12 15:50 (GRO1) | 1 25
| 04:59 | 05:37 | 06:28 07:17 07:12 15:37 (GRO1) | 08:03

| 21:38 | 21:03 | 20:00 18:50 16:44 15 15:52 (GRO1) | 16:05 24
| 04:59 | 05:39 | 06:29 07:19 07:14 15:36 (GRO1) | 08:04

| 21:38 | 21:02 | 19:57 18:47 16:42 17 15:53 (GRO1) | 16:05 23
| 05:00 | 05:40 | 06:31 07:21 07:16 15:35 (GRO1) | 0

| 21:37 | 21:00 | 19:55 18:45 16:40 19 15:54 (GRO1) | 1 21
| 05:01 | 05:42 | 06:33 07:22 07:17 15:34 (GRO1) | O

| 21:37 | 20:58 | 19:53 18:43 16:38 20  15:54 (GRO1) | 1 20
| 05:02 | 05:44 | 06:34 07:24 07:19 15:34 (GRO1) | O

| 21:36 | 20:56 | 19:50 18:40 16:37 21 15:55 (GRO1) | 1 19
| 05:03 | 05:45 | 06:36 07:26 07:21 15:34 (GRO1) | 0

| 21:36 | 20:54 | 19:48 18:38 16:35 21 15:55(GRO1) | 1 17
| 05:04 | 05:47 | 06:38 07:28 07:23 15:34 (GRO1) | O

| 21:35 | 20:53 | 19:46 18:36 16:33 21 15:55(GRO1) | 16: 15
| 05:05 | 05:48 | 06:39 07:29 07:25 15:34 (GRO1) | 08:

| 21:34 | 20:51 | 19:43 18:34 16:32 21 15:55(GRO1) | 16:f 15
| 05:06 | 05:50 | 06:41 07:31 07:26 15:35 (GRO1) | O

| 21:33 | 20:49 | 19:41 18:31 16:30 20  15:55(GRO1) | 1 13
| 05:07 | 05:52 | 06:43 07:33 07:28 15:35 (GRO1) | 0 :

| 21:33 | 20:47 | 19:39 18:29 16:29 20  15:55(GRO1) | 16 16
| 05:08 | 05:53 | 06:44 07:34 07:30 15:36 (GRO1) | 0

| 21:32 | 20:45 | 19:36 18:27 16:27 19 15:55 (GRO1) | 1 17
| 05:09 | 05:55 | 06:46 07:36 07:32 15:37 (GRO1) | O¢

| 21:31 | 20:43 | 19:34 18:25 16:25 17 15:54 (GRO1) | 1 18
| 05:10 | 05:56 | 06:47 07:38 07:34 15:38 (GRO1) | O

| 21:30 | 20:41 | 19:32 18:22 16:24 15 15:53 (GRO1) | 1 19
| 05:12 | 05:58 | 06:49 07:40 07:35 15:09 (1) | Of

| 21:29 | 20:39 | 19:29 18:20 16:23 24 15:51(GRO1) | 1 18
| 05:13 | 06:00 | 06:51 07:41 07:37 15:07 (1) | Of

| 21:28 | 20:37 | 19:27 18:18 16:21 26 15:50 (GRO1) | 1 18
| 05:14 | 06:01 | 06:52 07:43 07:39 15:06 (1) | 08:1

| 21:27 | 20:35 | 19:25 18:16 16:20 24 15:48 (GRO1) | 16:0: 17
| 05:15 | 06:03 | 06:54 07:45 07:41 15:04 (1) | 08:2f

| 21:25 | 20:33 | 19:22 18:14 16:19 21 15:25 (B 04) | 16:f 0 17
| 05:17 | 06:05 | 06:56 07:47 07:42 15:04 (1) | O

| 21:24 | 20:31 | 19:20 18:12 16:17 22 15:26 (B 04) | 1 16
| 05:18 | 06:06 | 06:57 07:49 07:44 15:04 (1) | Of

| 21:23 | 20:28 | 19:18 18:09 16:16 23 15:27 (B 04) | I 16
| 05:19 | 06:08 | 06:59 07:50 07:46 15:04 (1) | O

| 21:22 | 20:26 | 19:15 18:07 16:15 24 15:28 (B 04) | 1 16
| 05:21 | 06:10 | 07:01 07:52 07:47 15:04 (1) | O

| 21:20 | 20:24 | 19:13 18:05 16:14 25 15:29 (B 04) | 1 16
| 05:22 | 06:11 | 07:02 07:54 07:49 15:04 (1) | Of

| 21:19 | 20:22 | 19:11 18:03 16:13 26 15:30 (B 04) | 16:f 16
| 05:24 | 06:13 | 07:04 06:56 07:51 15:04 (1) | 08:

| 21:18 | 20:20 | 19:08 17:01 16:12 25 15:29 (B 04) | 16: 17
| 05:25 | 06:15 | 07:06 06:57 07:52 15:04 (1) | Of

| 21:16 | 20:18 | 19:06 16:59 16:11 26 15:30 (B 04) | 1 16
| 05:27 | 06:16 | 07:07 06:59 07:54 15:05 (1) | 0 :

| 21:15 | 20:15 | 19:04 16:57 16:10 26 15:31 (B 04) | 16: 19
| 05:28 | 06:18 | 07:09 07:01 07:55 15:05 (1) | 0

| 21:13 | 20:13 | 19:01 16:55 16:09 26 15:31(B04) | I 19
| 05:30 | 06:19 | 07:11 07:03 07:57 15:05 (1) | Of

| 21:12 | 20:11 | 18:59 16:53 16:08 26 15:31(B04) | 1 19
| 05:31 | 06:21 | 07:12 07:05 07:58 15:06 (1) | O

| 21:10 | 20:09 | 18:56 16:51 16:07 25 15:31(B04) | 1 17
| 05:33 | 06:23 | 07:07 | O

| 21:08 | 20:06 | 16:49 | 16: 17
| 503 | 455 | 381 | 331 | 265 |

| | | | | 634 | 561

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)
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Projekt: Beschreibung:

19-1-3120-001 Windpark Irxleben, Landkreis Borde,
RauBe Beteiligungs GmbH Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Kalender
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Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

Berechnung: Gesamtbelastung astr.Schattenrezeptor: H-04 - Hermsdorf, Am Kniihl 9

Voraussetzungen fiir Berechnung des Schattenwurfs

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 | Méarz | April | Mai | Juni
108:24 15:00 (B 02) | 07:57 16:07 (GRO1) | 07:03 | 06:52 | 05:46 | 05:00
| 16:12 24 15:37 (B 04) | 17:00 21 16:28 (GRO1) | 17:53 | 19:47 | 20:39 | 21:25
2| 08:24 15:00 (B 02) | 07:55 16:06 (GRO1) | 07:01 | 06:49 | 05:44 | 05:00
| 16:13 25 15:38 (B 04) | 17:02 22 16:28 (GRO1) | 17:54 | 19:49 | 20:40 | 21:26
3]08:24 15:02 (B 02) | 07:53 16:07 (GRO1) | 06:58 | 06:47 | 05:42 | 04:59
| 16:14 24 15:39 (B 04) | 17:04 23 16:30 (GRO1) | 17:56 | 19:51 | 20:42 | 21:27
408:23 15:04 (B 02) | 07:52 16:06 (GRO1) | 06:56 | 06:45 | 05:40 | 04:58
| 16:15 22 15:41 (B 04) | 17:06 24 16:30 (GRO1) | 17:58 | 19:52 | 20:44 | 21:28
508:23 15:23 (1) | 07:50 16:06 (GRO1) | 06:54 | 06:42 | 05:39 | 04:57
| 16:17 19 15:42 (B 04) | 17:08 24 16:30 (GRO1) | 18:00 | 19:54 | 20:45 | 21:29
6| 08:23 15:23 (1) | 07:48 16:06 (GRO1) | 06:52 | 06:40 | 05:37 | 04:57
| 16:18 20 15:43 (B 04) | 17:10 24 16:30 (GRO1) | 18:02 | 19:56 | 20:47 | 21:30
7| 08:22 15:23 (1) | 07:47 16:06 (GRO1) | 06:49 | 06:38 | 05:35 | 04:56
| 16:19 21 15:44 (B 04) | 17:12 24 16:30 (GRO1) | 18:03 | 19:57 | 20:49 | 21:31
8 08:22 15:23 (1) | 07:45 16:06 (GRO1) | 06:47 | 06:35 | 05:33 | 04:55
| 16:20 23 15:46 (B 04) | 17:13 24 16:30 (GRO1) | 18:05 | 19:59 | 20:50 | 21:32
9| 08:22 15:23 (1) | 07:43 16:07 (GRO1) | 06:45 | 06:33 | 05:31 | 04:55
| 16:22 25 15:48 (B 04) | 17:15 23 16:30 (GRO1) | 18:07 | 20:01 | 20:52 | 21:33
10 | 08:21 15:23 (1) | 07:41 16:08 (GRO1) | 06:43 | 06:31 | 05:30 | 04:55
| 16:23 25 15:48 (B 04) | 17:17 22 16:30 (GRO1) | 18:09 | 20:03 | 20:54 | 21:34
11| 08:20 15:23 (1) | 07:40 16:09 (GRO1) | 06:40 | 06:29 | 05:28 | 04:54
| 16:25 26 15:49 (B 04) | 17:19 20 16:29 (GRO1) | 18:11 | 20:04 | 20:55 | 21:34
12| 08:20 15:24 (1) | 07:38 16:10 (GRO1) | 06:38 | 06:26 | 05:26 | 04:54
| 16:26 26 15:50 (B 04) | 17:21 18  16:28 (GRO1) | 18:12 | 20:06 | 20:57 | 21:35
13| 08:19 15:24 (1) | 07:36 16:11 (GRO1) | 06:36 | 06:24 | 05:25 | 04:53
| 16:28 27 15:51 (B 04) | 17:23 16  16:27 (GRO1) | 18:14 | 20:08 | 20:58 | 21:36
14| 08:18 15:24 (1) | 07:34 16:13 (GRO1) | 06:33 | 06:22 | 05:23 | 04:53
| 16:29 28 15:52 (B 04) | 17:25 12 16:25(GRO1) | 18:16 | 20:10 | 21:00 | 21:36
15| 08:17 15:24 (1) | 07:32 16:18 (GRO1) | 06:31 | 06:20 | 05:21 | 04:53
| 16:31 28 15:52 (B 04) | 17:27 3 16:21(GRO1) | 18:18 | 20:11 | 21:02 | 21:37
16 | 08:17 15:24 (1) | 07:30 | 06:29 | 06:18 | 05:20 | 04:53
| 16:32 29 15:53 (B 04) | 17:29 | 18:19 | 20:13 | 21:03 | 21:38
17| 08:16 15:25 (1) | 07:28 | 06:26 | 06:15 | 05:18 | 04:53
| 16:34 28 15:53 (B 04) | 17:30 | 18:21 | 20:15 | 21:05 | 21:38
18 | 08:15 15:24 (1) | 07:26 | 06:24 | 06:13 | 05:17 | 04:53
| 16:36 29 15:53 (B 04) | 17:32 | 18:23 | 20:16 | 21:06 | 21:38
19| 08:14 15:25 (1) | 07:24 | 06:22 | 06:11 | 05:15 | 04:53
| 16:37 29 15:54 (B 04) | 17:34 | 18:25 | 20:18 | 21:08 | 21:39
20 | 08:13 15:25 (1) | 07:22 | 06:20 | 06:09 | 05:14 | 04:53
| 16:39 29 15:54 (B 04) | 17:36 | 18:26 | 20:20 | 21:09 | 21:39
21| 08:12 15:26 (1) | 07:20 | 06:17 | 06:07 | 05:13 | 04:53
| 16:41 29 15:55 (B 04) | 17:38 | 18:28 | 20:22 | 21:11 | 21:39
22| 08:10 15:26 (1) | 07:18 | 06:15 | 06:05 | 05:11 | 04:53
| 16:42 28 15:54 (B 04) | 17:40 | 18:30 | 20:23 | 21:12 | 21:40
23| 08:09 15:27 (1) | 07:16 | 06:13 | 06:02 | 05:10 | 04:53
| 16:44 28 15:55 (B 04) | 17:42 | 18:32 | 20:25 | 21:13 | 21:40
24| 08:08 15:28 (1) | 07:14 | 06:10 | 06:00 | 05:09 | 04:54
| 16:46 27 15:55 (B 04) | 17:43 | 18:33 | 20:27 | 21:15 | 21:40
25 | 08:07 15:28 (1) | 07:11 | 06:08 | 05:58 | 05:08 | 04:54
| 16:48 26 15:54 (B 04) | 17:45 | 18:35 | 20:28 | 21:16 | 21:40
26 | 08:05 15:30 (1) | 07:09 | 06:06 | 05:56 | 05:06 | 04:55
| 16:49 24 15:54 (B 04) | 17:47 | 18:37 | 20:30 | 21:18 | 21:40
27 | 08:04 15:31 (1) | 07:07 | 06:03 | 05:54 | 05:05 | 04:55
| 16:51 24 16:17 (GRO1) | 17:49 | 18:38 | 20:32 | 21:19 | 21:40
28 | 08:03 15:33 (1) | 07:05 | 06:01 | 05:52 | 05:04 | 04:55
| 16:53 30  16:22 (GRO1) | 17:51 | 18:40 | 20:34 | 21:20 | 21:40
29 | 08:01 15:35 (B 04) | | 06:59 | 05:50 | 05:03 | 04:56
| 16:55 31 16:24 (GRO1) | | 19:42 | 20:35 | 21:21 | 21:40
30 | 08:00 15:36 (B 04) | | 06:56 | 05:48 | 05:02 | 04:57
| 16:57 31 16:25(GRO1) | | 19:44 | 20:37 | 21:23 | 21:39
31 07:58 15:40 (B 04) | | 06:54 | | 05:01 |
| 16:59 28 16:27 (GRO1) | | 19:45 | | 21:24 |
Sonnenscheinstunden | 258 | 277 | 367 | 417 | 486 | 500
astr.max.mogl.Beschattung | 813 | 300 | | | |

13uli

04:57
21:39
04:58
Zl 39

|August | SeptembefOktober | November | Dezember

| 05:34 | 06:24 | 07:08 15:36 (GRO1) | 08:00

| 21:07 | 20:04 | 16:47 23 15:59 (GRO1) | 16:07 26
| 05:36 | 06:26 | 07:10 15:36 (GRO1) | 08:01

| 21:05 | 20:02 | 16:46 23 15:59 (GRO1) | 16:06 25
| 05:37 | 06:28 | 07:12 15:36 (GRO1) | 08:03

| 21:03 | 20:00 | 16:44 24 16:00 (GRO1) | 16:05 25
| 05:39 | 06:29 | 07:14 15:36 (GRO1) | 08:04

| 21:02 | 19:57 | 16:42 24 16:00 (GRO1) | 16:05 23
| 05:40 | 06:31 | 07:16 15:36 (GRO1) | 08:05

| 21:00 | 19:55 | 16:40 24 16:00 (GRO1) | 16:04 22
| 05:42 | 06:33 | 07:17 15:36 (GRO1) | 08:07

| 20:58 | 19:53 | 16:38 24 16:00 (GRO1) | 16:04 21
| 05:44 | 06:34 | 07:19 15:36 (GRO1) | 08:08

| 20:56 | 19:50 | 16:37 24 16:00 (GRO1) | 16:03 19
| 05:45 | 06:36 | 07:21 15:37 (GRO1) | 08:09

| 20:54 | 19:48 | 16:35 22 15:59 (GRO1) | 16:03 22
| 05:47 | 06:38 | 07:23 15:37 (GRO1) | 08:10

| 20:53 | 19:46 | 16:33 22 15:59 (GRO1) | 16:03 24
| 05:48 | 06:39 | 07:25 15:38 (GRO1) | 08:12

| 20:51 | 19:43 | 16:32 20  15:58 (GRO1) | 16:02 24
| 05:50 | 06:41 | 07:26 15:10 (B 04) | 08:13

| 20:49 | 19:41 | 16:30 29  15:58 (GRO1) | 16:02 24
| 05:52 | 06:43 | 07:28 15:08 (B 04) | 08:14

| 20:47 | 19:39 | 16:29 31 15:57 (GRO1) | 16:02 24
| 05:53 | 06:44 | 07:30 15:07 (B 04) | 08:15

| 20:45 | 19:36 | 16:27 31 15:56 (GRO1) | 16:02 24
| 05:55 | 06:46 | 07:32 15:05 (1) | 08:16

| 20:43 | 19:34 | 16:25 30 15:54 (GRO1) | 16:02 22
| 05:57 | 06:47 | 07:34 15:04 (1) | 08:17

| 20:41 | 19:32 | 16:24 23 15:50 (GRO1) | 16:02 22
| 05:58 | 06:49 | 07:35 15:03 (1) | 08:17

| 20:39 | 19:29 | 16:23 24 15:27 (B 04) | 16:02 19
| 06:00 | 06:51 | 07:37 15:02 (1) | 08:18

| 20:37 | 19:27 | 16:21 26 15:28 (B 04) | 16:02 16
| 06:01 | 06:52 | 07:39 15:02 (1) | 08:19

| 20:35 | 19:25 | 16:20 27 15:29 (B 04) | 16:03 15
| 06:03 | 06:54 | 07:41 15:01 (1) | 08:20

| 20:33 | 19:22 | 16:19 28 15:29 (B 04) | 16:03 15
| 06:05 | 06:56 | 07:42 15:01 (1) | 08:20

| 20:31 | 19:20 | 16:17 28 15:29 (B 04) | 16:03 15
| 06:06 | 06:57 | 07:44 15:01 (1) | 08:21

| 20:28 | 19:18 | 16:16 29 15:30 (B 04) | 16:04 15
| 06:08 | 06:59 | 07:46 15:01 (1) | 08:22

| 20:26 | 19:15 | 16:15 29 15:30 (B 04) | 16:04 15
| 06:10 | 07:01 | 07:47 15:02 (1) | 08:22

| 20:24 | 19:13 | 16:14 29 15:31 (B 04) | 16:05 15
| 06:11 | 07:02 | 07:49 15:02 (1) | 08:22

| 20:22 | 19:11 | 16:13 29 15:31 (B 04) | 16:05 15
| 06:13 | 07:04 | 07:51 15:02 (1) | 08:23

| 20:20 | 19:08 | 16:12 28 15:30 (B 04) | 16:06 15
| 06:15 | 07:06 | 07:52 15:02 (1) | 08:23

| 20:18 | 19:06 | 16:11 29 15:31 (B 04) | 16:07 15
| 06:16 | 07:07 15:45 (GRO1) | 07:54 15:03 (1) | 08:23

| 20:15 | 19:04 7 15:52 (GRO1) | 16:10 28 15:31 (B 04) | 16:07 17
| 06:18 | 07:09 15:42 (GRO1) | 07:55 15:04 (1) | 08:24

| 20:13 | 19:01 13 15:55 (GRO1) | 16:09 28 15:32 (B 04) | 16:08 20
| 06:20 | 07:11 15:40 (GRO1) | 07:57 15:04 (1) | 08:24

| 20:11 | 18:59 17 15:57 (GRO1) | 16:08 27 15:31 (B 04) | 16:09 22
| 06:21 | 07:12 15:38 (GRO1) | 07:58 15:05 (1) | 08:24

| 20:09 | 18:56 19 15:57 (GRO1) | 16:07 26 15:31 (B 04) | 16:10 23
| 06:23 | 15:37 (GRO1) | | 08:24

| 20:06 | 21 15:58 (GRO1) | | 16:11 24
| 455 | 381 | 265 | 242

| | 77 | 789 | 623

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

14:55 (8 02)
15:10 (B 02)
14:56 (8 02)

15:29 (1)
14:56 (B 02)

15:31 (1)
14:57 (8 02)
15:34 (B 04)
14:58 (B 02)
15:35 (B 04)
14:59 (B 02)
15:36 (B 04)

10.02.2021 12:14/ 7 windPRO
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Projekt:

19-1-3120-001
RauBe Beteiligungs Gmb

Beschreibung:
Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Kalender

Seite 46 von 140

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

Berechnung: Gesamtbelastung astr.Schattenrezeptor: H-05 - Hermsdorf, Neue StraBe 11

Voraussetzungen fiir Berechnung des Schattenwurfs

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
108:24 15:00 (B 03) | 07:57 15:54 (1) | 07:03 | 06:52 | 05:46 | 05:00
| 16:12 18 15:37(B02) | 17:00 35 16:29 (B 04) | 17:53 | 19:47 | 20:39 | 21:25
2| 08:24 15:00 (B 03) | 07:55 15:55 (1) | 07:01 | 06:49 | 05:44 | 04:59
| 16:13 19 15:38(B02) | 17:02 34 16:29 (B 04) | 17:54 | 19:49 | 20:40 | 21:26
3]08:24 15:02 (B 03) | 07:53 15:58 (1) | 06:58 | 06:47 | 05:42 | 04:59
| 16:14 18 15:39 (B 02) | 17:04 32 16:30 (B 04) | 17:56 | 19:51 | 20:42 | 21:27
408:23 15:03 (B 03) | 07:52 16:00 (1) | 06:56 | 06:45 | 05:40 | 04:58
| 16:15 18 15:41(B02) | 17:06 26 16:29 (B 04) | 17:58 | 19:52 | 20:44 | 21:28
508:23 15:04 (B 03) | 07:50 16:11 (B 04) | 06:54 | 06:42 | 05:39 | 04:57
| 16:17 18 15:42(B02) | 17:08 21 16:38 (GRO1) | 18:00 | 19:54 | 20:45 | 21:29
6| 08:23 15:06 (B 03) | 07:48 16:11 (B 04) | 06:52 | 06:40 | 05:37 | 04:57
| 16:18 15 15:43(B02) | 17:10 24 16:40 (GRO1) | 18:02 | 19:56 | 20:47 | 21:30
7| 08:22 15:33 (B 02) | 07:47 16:12 (B 04) | 06:49 | 06:38 | 05:35 | 04:56
| 16:19 11 15:44(B02) | 17:12 26 16:42 (GRO1) | 18:03 | 19:57 | 20:49 | 21:31
8 08:22 15:34 (B 02) | 07:45 16:14 (B 04) | 06:47 | 06:35 | 05:33 | 04:55
| 16:20 12 15:46 (B 02) | 17:13 25 16:44 (GRO1) | 18:05 | 19:59 | 20:50 | 21:32
9 | 08:22 15:34 (B 02) | 07:43 16:17 (B 04) | 06:45 | 06:33 | 05:31 | 04:55
| 16:22 14 15:48 (B 02) | 17:15 23 16:47 (GRO1) | 18:07 | 20:01 | 20:52 | 21:33
10 | 08:21 15:34 (B 02) | 07:41 16:30 (GRO1) | 06:43 | 06:31 | 05:30 | 04:54
| 16:23 15 15:49 (B 02) | 17:17 19 16:49 (GRO1) | 18:09 | 20:03 | 20:54 | 21:34
11| 08:20 15:34 (B 02) | 07:40 16:30 (GRO1) | 06:40 | 06:29 | 05:28 | 04:54
| 16:25 16  15:50 (B 02) | 17:19 19 16:49 (GRO1) | 18:10 | 20:04 | 20:55 | 21:34
12| 08:20 15:35 (B 02) | 07:38 16:30 (GRO1) | 06:38 | 06:26 | 05:26 | 04:54
| 16:26 17 15:52(B02) | 17:21 19 16:49 (GRO1) | 18:12 | 20:06 | 20:57 | 21:35
13| 08:19 15:36 (B 02) | 07:36 16:30 (GRO1) | 06:36 | 06:24 | 05:25 | 04:53
| 16:28 16 15:52(B02) | 17:23 19 16:49 (GRO1) | 18:14 | 20:08 | 20:58 | 21:36
14| 08:18 15:36 (B 02) | 07:34 16:30 (GRO1) | 06:33 | 06:22 | 05:23 | 04:53
| 16:29 16  15:52 (B 02) | 17:25 19 16:49 (GRO1) | 18:16 | 20:09 | 21:00 | 21:36
15| 08:17 15:37 (B 02) | 07:32 16:31 (GRO1) | 06:31 | 06:20 | 05:21 | 04:53
| 16:31 15 15:52 (B 02) | 17:27 18  16:49 (GRO1) | 18:18 | 20:11 | 21:02 | 21:37
16 | 08:17 15:38 (B 02) | 07:30 16:32 (GRO1) | 06:29 | 06:17 | 05:20 | 04:53
| 16:32 15 15:59 (1) | 17:28 16  16:48 (GRO1) | 18:19 | 20:13 | 21:03 | 21:38
17| 08:16 15:39 (B 02) | 07:28 16:32 (GRO1) | 06:26 | 06:15 | 05:18 | 04:53
| 16:34 19 16:01 (1) | 17:30 14 16:46 (GRO1) | 18:21 | 20:15 | 21:05 | 21:38
18 | 08:15 15:39 (B 02) | 07:26 16:34 (GRO1) | 06:24 | 06:13 | 05:17 | 04:53
| 16:36 21 16:02 (1) | 17:32 10 16:44 (GRO1) | 18:23 | 20:16 | 21:06 | 21:38
19 | 08:14 15:40 (B 02) | 07:24 16:38 (GRO1) | 06:22 | 06:11 | 05:15 | 04:53
| 16:37 21 16:04 (1) | 17:34 2 16:40 (GRO1) | 18:25 | 20:18 | 21:08 | 21:39
20 | 08:13 15:43 (B 02) | 07:22 | 06:20 | 06:09 | 05:14 | 04:53
| 16:39 20 16:06 (1) | 17:36 | 18:26 | 20:20 | 21:09 | 21:39
21| 08:12 15:52 (1) | 07:20 | 06:17 | 06:07 | 05:13 | 04:53
| 16:41 16 16:08 (1) | 17:38 | 18:28 | 20:22 | 21:11 | 21:39
22 | 08:10 15:51 (1) | 07:18 | 06:15 | 06:05 | 05:11 | 04:53
| 16:42 18 16:09 (1) | 17:40 | 18:30 | 20:23 | 21:12 | 21:40
23 | 08:09 15:51 (1) | 07:16 | 06:13 | 06:02 | 05:10 | 04:53
| 16:44 19 16:10 (1) | 17:42 | 18:32 | 20:25 | 21:13 | 21:40
24 | 08:08 15:52 (1) | 07:14 | 06:10 | 06:00 | 05:09 | 04:54
| 16:46 19 16:11 (1) | 17:43 | 18:33 | 20:27 | 21:15 | 21:40
25 | 08:07 15:51 (1) | 07:11 | 06:08 | 05:58 | 05:08 | 04:54
| 16:48 24 16:16 (B 04) | 17:45 | 18:35 | 20:28 | 21:16 | 21:40
26 | 08:05 15:52 (1) | 07:09 | 06:06 | 05:56 | 05:06 | 04:54
| 16:49 26 16:18 (B 04) | 17:47 | 18:37 | 20:30 | 21:18 | 21:40
27 | 08:04 15:51 (1) | 07:07 | 06:03 | 05:54 | 05:05 | 04:55
| 16:51 29  16:20 (B 04) | 17:49 | 18:38 | 20:32 | 21:19 | 21:40
28 | 08:03 15:52 (1) | 07:05 | 06:01 | 05:52 | 05:04 | 04:55
| 16:53 30 16:22(B04) | 17:51 | 18:40 | 20:33 | 21:20 | 21:40
29 | 08:01 15:52 (1) | | 06:59 | 05:50 | 05:03 | 04:56
| 16:55 32 16:24(B04) | | 19:42 | 20:35 | 21:21 | 21:40
30 | 08:00 15:52 (1) | | 06:56 | 05:48 | 05:02 | 04:57
| 16:57 34 16:26 (B04) | | 19:44 | 20:37 | 21:23 | 21:39
31| 07:58 15:54 (1) | | 06:54 | | 05:01 |
| 16:58 34 16:28(B04) | | 19:45 | | 21:24 |
Sonnenscheinstunden | 258 | 277 | 367 | 417 | 486 | 500
astr.max.mégl.Beschattung | 615 | 401 | | | |

13uli

4:57
1:39
4:58
1:39
4:59
1:38
4:59
1:38
5:00
1:37
5:01
1:37
5:02
1:36
5:03
1:36
5:04
1:35
5:05
1:34
5:06
1:33
5:07
1:33
5:08
1:32
5:09
1:31
5:10
1:30
5:12
1:29
5:13
1:28
5:14
1:27
5:15
1:25
5:17
1:24
5:18
1:23
5:19
1:22
5:21
1:20
5:22
1:19
5:24
1:18
5:25
1:16
5:27
1:15
5:28
1:13
5:30
1:12
5:31
1:10
5:33
1:08

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

16
15
14
13
12
15
17
18
18
18
18
18
18
18
17
17
20
21
23
23
24
24
23
23
2
20
17
17
19
18

18

|August | SeptembefOktober |November | Dezember
| 05:34 | 06:24 | 07:14 | 07:08 15:59 (GRO1) | 08:00
| 21:07 | 20:04 | 18:54 | 16:47 18  16:17 (GRO1) | 16:07
| 05:36 | 06:26 | 07:16 | 07:10 15:45 (B 04) | 08:01
| 21:05 | 20:02 | 18:52 | 16:46 24 16:15 (GRO1) | 16:06
| 05:37 | 06:28 | 07:17 | 07:12 15:43 (B 04) | 08:03
| 21:03 | 20:00 | 18:50 | 16:44 25 16:13 (GRO1) | 16:05
| 05:39 | 06:29 | 07:19 | 07:14 15:42 (B 04) | 08:04
| 21:02 | 19:57 | 18:47 | 16:42 25 16:11 (GRO1) | 16:05
| 05:40 | 06:31 | 07:21 | 07:16 15:41 (B 04) | 08:05
| 21:00 | 19:55 | 18:45 | 16:40 24 16:10 (GRO1) | 16:04
| 05:42 | 06:33 | 07:22 | 07:17 15:40 (B 04) | 08:07
| 20:58 | 19:53 | 18:43 | 16:38 21 16:08 (GRO1) | 16:04
| 05:44 | 06:34 | 07:24 | 07:19 15:29 (1) | 08:08
| 20:56 | 19:50 | 18:40 | 16:37 27 15:59 (B 04) | 16:03
| 05:45 | 06:36 | 07:26 | 07:21 15:27 (1) | 08:09
| 20:54 | 19:48 | 18:38 | 16:35 32 15:59 (B 04) | 16:03
| 05:47 | 06:38 | 07:28 | 07:23 15:26 (1) | 08:10
| 20:53 | 19:46 | 18:36 | 16:33 34 16:00 (B 04) | 16:03
| 05:48 | 06:39 | 07:29 | 07:25 15:25 (1) | 08:12
| 20:51 | 19:43 | 18:33 | 16:32 35 16:00 (B 04) | 16:02
| 05:50 | 06:41 | 07:31 | 07:26 15:25 (1) | 08:13
| 20:49 | 19:41 | 18:31 | 16:30 34 15:59 (B 04) | 16:02
| 05:52 | 06:43 | 07:33 | 07:28 15:24 (1) | 08:14
| 20:47 | 19:39 | 18:29 | 16:29 33 15:57 (B 04) | 16:02
| 05:53 | 06:44 | 07:34 | 07:30 15:24 (1) | 08:15
| 20:45 | 19:36 | 18:27 | 16:27 32 15:56 (B 04) | 16:02
| 05:55 | 06:46 | 07:36 | 07:32 15:24 (1) | 08:16
| 20:43 | 19:34 | 18:25 | 16:25 30 15:54 (B 04) | 16:02
| 05:56 | 06:47 | 07:38 | 07:34 15:24 (1) | 08:17
| 20:41 | 19:32 | 18:22 | 16:24 29 15:53 (B 04) | 16:02
| 05:58 | 06:49 | 07:40 | 07:35 15:25 (1) | 08:17
| 20:39 | 19:29 | 18:20 | 16:23 26 15:51 (B 04) | 16:02
| 06:00 | 06:51 | 07:41 | 07:37 15:25 (1) | 08:18
| 20:37 | 19:27 | 18:18 | 16:21 24 15:50 (B 04) | 16:02
| 06:01 | 06:52 | 07:43 | 07:39 15:26 (1) | 08:19
| 20:35 | 19:25 | 18:16 | 16:20 19 15:45 (1) | 16:03
| 06:03 | 06:54 | 07:45 | 07:41 15:25 (1) | 08:20
| 20:33 | 19:22 | 18:14 | 16:19 19 15:44 (1) | 16:03
| 06:05 | 06:56 | 07:47 | 07:42 15:26 (1) | 08:20
| 20:31 | 19:20 | 18:12 | 16:17 18 15:44 (1) | 16:03
106:06 | 06:57 | 07:49 | 07:44 15:27 (1) | 08:21
| 20:28 | 19:18 | 18:09 | 16:16 17 15:44 (1) | 16:04
| 06:08 | 06:59 | 07:50 | 07:46 15:19 (B 02) | 08:22
| 20:26 | 19:15 | 18:07 | 16:15 20 15:42 (1) | 16:04
| 06:10 | 07:01 | 07:52 17:06 (GRO1) | 07:47 15:18 (B 02) | 08:22
| 20:24 | 19:13 | 18:05 6 17:12 (GRO1) | 16:14 20 15:41 (1) | 16:05
| 06:11 | 07:02 | 07:54 17:03 (GRO1) | 07:49 15:17 (B 02) | 08:22
| 20:22 | 19:11 | 18:03 12 17:15(GRO1) | 16:13 21 15:40 (1) | 16:05
| 06:13 | 07:04 | 06:56 16:02 (GRO1) | 07:51 15:16 (B 02) | 08:23
| 20:20 | 19:08 | 17:01 15  16:17 (GRO1) | 16:12 19 15:38 (1) | 16:06
| 06:15 | 07:06 | 06:57 16:01 (GRO1) | 07:52 15:16 (B 02) | 08:23
120:18  [19:06 | 16:59 17 16:18 (GRO1) | 16:11 15 15:37 (1) | 16:07
| 06:16 | 07:07 | 06:59 16:00 (GRO1) | 07:54 15:16 (B 02) | 08:23
120:15  [19:03 | 16:57 18 16:18 (GRO1) | 16:10 15  15:31 (B 02) | 16:07
| 06:18 | 07:09 | 07:01 16:00 (GRO1) | 07:55 15:16 (B 02) | 08:24
| 20:13 | 19:01 | 16:55 19 16:19 (GRO1) | 16:09 16 15:32 (B 02) | 16:08
| 06:19 | 07:11 | 07:03 15:59 (GRO1) | 07:57 15:16 (B 02) | 08:24
| 20:11 | 18:59 | 16:53 20  16:19 (GRO1) | 16:08 16 15:32 (B 02) | 16:09
| 06:21 | 07:12 | 07:05 15:58 (GRO1) | 07:58 15:17 (B 02) | 08:24
| 20:09 | 18:56 | 16:51 20 16:18 (GRO1) | 16:07 16 15:33 (B 02) | 16:10
| 06:23 | | 07:07 15:58 (GRO1) | | 08:24
| 20:06 | | 16:49 20 16:18 (GRO1) | | 16:11
| 455 | 381 | 331 | 265 | 242
| | | 147 | 704 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM) Minuten mit Schatten

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

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

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

10.02.2021 12:14/8

574

15:16 (B 02)
15:32 (B 02)
15:17 (B 02)
15:32 (B 02)
15:17 (B 02)
15:31 (B 02)
15:18 (B 02)
15:31 (B 02)
15:18 (B 02)
15:30 (B 02)
14:53 (B 03)
15:30 (B 02)
14:51 (B 03)
15:29 (B 02)
14:50 (B 03)
15:28 (B 02)
14:51 (B 03)
15:28 (B 02)
14:51 (B 03)
15:28 (B 02)
14:50 (B 03)
15:27 (B 02)
14:50 (B 03)
15:27 (B 02)
14:50 (B 03)
15:27 (B 02)
14:51 (B 03)
15:27 (B 02)
14:51 (B 03)
15:27 (B 02)
14:51 (B 03)
15:27 (B 02)

14:19 (4)
15:27 (B 02)

14:19 (4)
15:08 (B 03)

14:19 (4)
15:09 (B 03)

14:19 (4)
15:09 (B 03)

14:20 (4)
15:10 (B 03)

14:20 (4)
15:10 (B 03)

14:21 (4)
15:11 (B 03)

14:21 (4)
15:11 (B 03)

14:23 (4)
15:12 (B 03)

14:24 (4)
15:12 (B 03)
14:56 (B 03)
15:32 (B 02)
14:57 (B 03)
15:33 (B 02)
14:57 (B 03)
15:34 (B 02)
14:58 (B 03)
15:35 (B 02)
14:59 (B 03)
15:36 (B 02)

windPRO



19-1-3120-001-SB

Projekt:

19-1-3120-001

RauBe Beteiligungs Gmb

Steinburgring 29

48431 Rheine

Beschreibung:

Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt

SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: H-06 - Hermsdorf, Neue StraBe 4
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

108:24
| 16:12
2 08:24
| 16:13
3] 08:24
| 16:14
41 08:23
| 16:15
5 08:23
| 16:17
6 08:23
| 16:18
7] 08:22
| 16:19
8 08:22
| 16:20
9 08:22
| 16:22
10 | 08:21
| 16:23
11| 08:20
| 16:25
12| 08:20
| 16:26
13 08:19
| 16:28
14 08:18
| 16:29
15| 08:17
| 16:31
16 | 08:17
| 16:32
17| 08:16
| 16:34
18] 08:15
| 16:36
19| 08:14
| 16:37
20 | 08:13
| 16:39
21| 08:12
| 16:41
22| 08:10
| 16:42

| 16:49

27 | 08:04

| 16:51

28 | 08:03

| 16:53

29 | 08:01

| 16:55

30 | 08:00

| 16:57

31 07:58

| 16:58
Sonnenscheinstunden | 258

astr.max.mogl.Beschattung |

34
35
35
36
37
36
37
37
37
35
33
32
28

20

20
18

759

| Februar
14:42 (4) | 07:57
15:37 (B 03) | 17:00
14:42 (4) | 07:55
15:38 (B 03) | 17:02
14:43 (4) | 07:53
15:39 (B 03) | 17:04
14:44 (4) | 07:52
15:41 (B 03) | 17:06
14:44 (4) | 07:50
15:42 (B 03) | 17:08
14:45 (4) | 07:48
15:43 (B 03) | 17:10
14:46 (4) | 07:47
15:44 (B 03) | 17:12
14:47 (4) | 07:45
15:46 (B 03) | 17:13
14:48 (4) | 07:43
15:47 (B 03) | 17:15
14:49 (4) | 07:41
15:47 (B 03) | 17:17
14:50 (4) | 07:40
15:47 (B 03) | 17:19
14:52 (4) | 07:38
15:49 (B 03) | 17:21
14:54 (4) | 07:36
15:49 (B 03) | 17:23
14:58 (4) | 07:34
15:49 (B 03) | 17:25
15:31 (B 03) | 07:32
15:49 (B 03) | 17:27
15:32 (B 03) | 07:30
15:49 (B 03) | 17:28
15:33 (B 03) | 07:28
15:49 (B 03) | 17:30
15:33 (B 03) | 07:26
16:02 (B 02) | 17:32
15:34 (B 03) | 07:24
16:04 (B 02) | 17:34
15:36 (B 03) | 07:22
16:06 (B 02) | 17:36
15:37 (B 03) | 07:20
16:08 (B 02) | 17:38
15:39 (B 03) | 07:18
16:10 (B 02) | 17:40
16:00 (B 02) | 07:16
16:12 (B 02) | 17:41
16:01 (B 02) | 07:14
16:14 (B 02) | 17:43
16:01 (B 02) | 07:11
16:16 (B 02) | 17:45
16:02 (B 02) | 07:09
16:18 (1) | 17:47
16:02 (B 02) | 07:07
16:20 (1) | 17:49
16:03 (B 02) | 07:05
16:22 (1) | 17:51
16:04 (B 02) |
16:24 (1) |
16:06 (B 02) |
16:26 (1) |
16:10 (1) |
16:28 (1) |
| 277
|

20
20
20
19
19
21
23
24
25
23

16

20
2
23
24
24
2
19
18
18

16

10

482

| Mérz
16:09 (1) | 07:03
16:29 (1) | 17:52
16:09 (1) | 07:01
16:29 (1) | 17:54
16:10 (1) | 06:58
16:30 (1) | 17:56
16:10 (1) | 06:56
16:29 (1) | 17:58
16:10 (1) | 06:54
16:29 (1) | 18:00

16:10 (1) | 06:52
16:40 (B 04) | 18:02
16:11 (1) | 06:49
16:42 (B 04) | 18:03
16:12 (1) | 06:47
16:44 (B 04) | 18:05
16:13 (1) | 06:45
16:46 (B 04) | 18:07
16:16 (1) | 06:43
16:49 (B 04) | 18:09
16:35 (B 04) | 06:40
16:51 (B 04) | 18:10
16:35 (B 04) | 06:38
16:53 (B 04) | 18:12
16:35 (B 04) | 06:36
16:55 (GRO1) | 18:14
16:35 (B 04) | 06:33
16:57 (GRO1) | 18:16
16:36 (B 04) | 06:31
16:59 (GRO1) | 18:18
16:37 (B 04) | 06:29
17:01 (GRO1) | 18:19
16:38 (B 04) | 06:26
17:02 (GRO1) | 18:21
16:41 (B 04) | 06:24
17:04 (GRO1) | 18:23
16:46 (GRO1) | 06:22
17:05 (GRO1) | 18:25
16:47 (GRO1) | 06:19
17:05 (GRO1) | 18:26
16:47 (GRO1) | 06:17
17:05 (GRO1) | 18:28
16:48 (GRO1) | 06:15
17:04 (GRO1) | 18:30
16:49 (GRO1) | 06:12
17:03 (GRO1) | 18:32
16:50 (GRO1) | 06:10
17:00 (GRO1) | 18:33
16:53 (GRO1) | 06:08
16:57 (GRO1) | 18:35
| 06:05

| 18:37

| April

| 06:52
| 19:47
| 06:49
| 19:49
| 06:47
| 19:51
| 06:45
| 19:52
| 06:42
| 19:54
| 06:40

| Mai

| 05:46
 20:39
| 05:44
| 20:40
| 05:42
| 20:42
| 05:40
| 20:44
| 05:39
| 20:45
] 05:37
| 20:47
| 05:35
| 20:49

Lizenzierter Anwender:

Seite 47 von 140

Ramboll Deutschland GmbH

Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

|Juni |Juli |August | SeptembefOktober
| 05:00 | 04:57 | 05:3¢ | 06:24 | 07:14
|21:25  |21:39  [21:07  |20:04 | 18:54
| 04:59 | 04:58 [ 05:36 | 06:26 | 07:16
|21:26  [21:39 | 21:05  |20:02 | 18:52
| 04:59 | 04:59 [ 05:37 | 06:28 | 07:17
|21:27  [21:38  |21:03  |20:00 | 18:50
| 04:58  |04:59 | 05:39 | 06:29 | 07:19
|21:28  |21:38  [21:02 | 19:57 | 18:47
| 04:57 | 05:00 | 05:40 | 06:31 | 07:21
[21:29  [21:37 | 21:00  |19:55 | 18:45
| 04:57 | 05:01 | 05:42  |06:33 | 07:22
[21:30  [21:37 | 20:58 | 19:53 | 18:43
| 04:56 | 05:02 | 05:44 | 06:3¢ | 07:24
[21:31  [21:36 | 20:56 | 19:50 | 18:40
| 04:55 | 05:03 | 05:45 | 06:36 | 07:26
|21:32 [21:36 | 20:54 | 19:48 | 18:38
| 04:55 | 05:04 | 05:47 | 06:38 | 07:28
|21:33  |21:35 | 20:53 | 19:46 | 18:36
| 04:54 | 05:05 | 05:48 | 06:39 | 07:29
|21:3¢  [21:34 | 20:51 1943 | 18:33
| 04:54 | 05:06 | 05:50 | 06:41 | 07:31
|21:3¢  [21:33 | 20:49 | 19:41 | 18:31
| 04:54 | 05:07 | 05:52 | 06:42 | 07:33
|21:35  [21:33 | 20:47  [19:39 | 18:29
| 04:53 | 05:08 | 05:53 | 06:44 | 07:34
|21:36 | 21:32 | 20:45 | 19:36 | 18:27
| 04:53 | 05:09 | 05:55 | 06:46 | 07:36
|21:36 [ 21:31 | 20:43 [ 19:34 | 18:25
| 04:53 | 05:10 | 05:56 | 06:47 | 07:38
[21:37  [21:30 | 20:41  [19:32 | 18:22
| 04:53 | 05:12 | 05:58 | 06:49 | 07:40
|21:38  [21:29 | 20:39 [ 19:29 | 18:20
| 04:53 | 05:13 | 06:00 | 06:51 | 07:41
|21:38  [21:28 | 20:37  |19:27 | 18:18
| 04:53 | 05:14 | 06:01 | 06:52 | 07:43
|21:38  |21:27 | 20:35 | 19:25 | 18:16
| 04:53 | 05:15 | 06:03 | 06:54 | 07:45
[21:39  [21:225 | 20:33 | 19:22 | 18:14
| 04:53 | 05:17 | 06:05 | 06:56 | 07:47
[21:39  [21:224 | 20:31 [19:20 | 18:12
| 04:53 | 05:18 | 06:06 | 06:57 | 07:49
[21:39  [21:23 | 20:28 | 19:18 | 18:09
| 04:53 | 05:19 | 06:08 | 06:59 | 07:50
|21:40  [21:22 | 20:26 | 19:15 | 18:07
|04:53  |05:21 | 06:10 | 07:01 | 07:52
[21:40  [21:20 | 20:224 | 19:13 | 18:05
| 04:54 | 05:22 | 06:11 | 07:02 | 07:54
[21:40  [21:19 | 20:22  [19:11 | 18:03
| 04:54 | 05:24 | 06:13 | 07:04 | 06:56
|21:40  [21:18  |20:20  |19:08 | 17:01
| 04:54 | 05:25 | 06:15 | 07:06 | 06:57
| 21:40 | 21:16 | 20:18 | 19:06 | 16:59
| 04:55 | 05:27 | 06:16 | 07:07 | 06:59
| 21:40 | 21:15 | 20:15 | 19:03 | 16:57
| 04:55 | 05:28 | 06:18 | 07:09 | 07:01
| 21:40 | 21:13 | 20:13 | 19:01 | 16:55
| 04:56 | 05:30 | 06:19 | 07:11 | 07:03
| 21:40 | 21:12 | 20:11 | 18:59 | 16:53
| 04:57 | 05:31 | 06:21 | 07:12 | 07:05
| 21:39 | 21:10 | 20:09 | 18:56 | 16:51
| | 05:33 | 06:23 | | 07:07
| | 21:08 | 20:06 | | 16:49
| s00 | 503 | 455 | 381 | 331
| | | | |

|November
| 07:08
| 16:47 23
| 07:10
| 16:46 24
| 07:12
|16:44 24
| 07:14
| 16:42 22
| 07:16
| 16:40 21
| 07:17
| 16:38 19
| 07:19
| 16:37 19
| 07:21
| 16:35 19
| 07:23
| 16:33 19
| 07:25
| 16:32 19
107:26
| 16:30 18
| 07:28
| 16:28 20
1 07:30
| 16:27 20
| 07:32
| 16:25 19
| 07:34
| 16:24 18
1 07:35
| 16:23 16
17:24 (GRO1) | 07:37
17:31 (GRO1) | 16:21 15
17:21 (GRO1) | 07:39
17:33 (GRO1) | 16:20 13
17:19 (GRO1) | 07:41
17:34 (GRO1) | 16:19 12
17:18 (GRO1) | 07:42
17:35 (GRO1) | 16: 17 15
17:17 (GRO1) | 07:
17:35 (GRO1) | 16: 16 18
17:17 (GRO1) | 07:46
17:35 (GRO1) | 16:15 18
17:17 (GRO1) | 07:47
17:35 (GRO1) | 16:14 18
17:10 (B 04) | 07:49
17:34 (GRO1) | 16:13 16
16:08 (B 04) | 07:51
16:32 (GRO1) | 16:12 16
16:06 (B 04) | 07:52
16:30 (GRO1) | 16:11 17
16:05 (B 04) | 07:54
16:28 (GRO1) | 16:10 18
16:05 (B 04) | 07:55
16:26 (GRO1) | 16:09 20
16:04 (B 04) | 07:57
16:24 (GRO1) | 16:08 28
16:03 (B 04) | 07:58
16:21 (B 04) | 16:07 32
16:03 (B 04) |
16:19 (B 04) |
| 265
| 576

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

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

Minuten mit Schatten

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

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

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

10.02.2021 12:14/9

Dezember

34
34
37
38
37
37
37
36
35
35
34
34
34
32
33
32
32
31
31
30
31
31
30
30
31
31
31
33
33

14:32
15:30 (8 0
14:32 (
15:30 (8 0
14:31
15:30 (8 0
14:31
15:31 (80
14:31
15:30 (8 0
14:31
15:30 (8 0
14:31
15:29 (8 0
14:31
15:28 (8 0
14:31
15:27 (8 0
14:32
15:28 (8 0
14:32
15:27 (80
14:32
15:27 (8 0
14:32
15:27 (8 0
14:33
15:27 (8 0
14:33
15:27 (8 0
14:34
15:27 (8 0
14:33
15:27 (8 0
14:34
15:27 (80
14:35
15:28 (80
14:35
15:27 (80
14:35
15:28 (80
14:35
15:28 (80
14:37
15:29 (B0
14:37(
15:29 (8 03)
14:37 (4)
15:30 (8 03)
14:38 (4)
15:31 (8 03)
14:39 (4)
15:32 (8 03)
14:39 (4)
15:33 (8 03)
14:39 (4)
15:34 (B 03)
14:40 (4)
15:35 (B 03)
14:41 (4)
15:36 (B 03)

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: H-07 - Hermsdorf, Neue StraBe 1
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich 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 [Juli |August | SeptembefOktober | November | Dezember
1108:24 14:59 (4) | 07:57 07:03 17:05 (GRO1) | 06:52 05:00 |04:57  [05:34  |06:24 | 07:14 07:08 08:00
| 1612 26 15:25 (4) | 17:00 2 17:07 (GRO1) | 19:47 2125|2139 [21:07 | 20:04 | 18:54 16:47 1607 25
20824 14:59 (4) | 07:55 06:49 04:59  |04:58  [05:36 | 06:226 | 07:16 07:10 08:01
| 1613 25 15:24 (4) | 17:02 19:49 2126|2139 [21:05  |20:02 | 18:52 16:46 16:06 25
30824 15:00 (4) | 07:53 06:47 04:59  |04:59  [05:37 | 06:28 | 07:17 07:12 08:03
| 1614 25 15:25 (4) | 17:04 19:51 2127|2138 [21:03  |20:00 | 18:49 16:44 1605 25
4 08:23 15:00 (4) | 07:52 06:45 04:58  |04:59  [05:39  |06:29 | 07:19 07:14 08:04
| 1615 26 15:26 (4) | 17:06 19:52 2128|2138 [21:02  |19:57 | 18:47 16:42 1605 26
5 08:23 15:00 (4) | 07:50 06:42 04:57  |05:00 [05:40 | 06:31 | 07:21 07:16 08:05
| 1617 26 15:26 (4) | 17:08 19:54 2129|2137 [21:00 | 19:55 | 18:45 16:40 16:04 26
6] 08:23 15:01 (4) | 07:48 06:40 04:57 0501  [05:42  |06:33 | 07:22 07:17 08:07
| 1618 26 15:27 (4) | 17:10 19:56 21:30 2137 [20:58 | 19:53 | 18:43 16:38 1604 26
7 08:22 15:01 (4) | 07:47 06:38 04:56 | 05:02  [05:44 | 06:34 | 07:24 07:19 08:08
| 1619 26 15:27 (4) | 17:12 19:57 21:31 2136 [20:56 | 19:50 | 18:40 16:37 1603 26
8 08:22 15:02 (4) | 07:45 06:35 04:55 | 05:03  [05:45 | 06:36 | 07:26 07:21 08:09
] 1620 26 15:28 (4) | 17:13 19:59 21:32 2136 [20:54  |19:48 | 18:38 16:35 1603 25
9 08:22 15:03 (4) | 07:43 06:33 04:55 | 05:04 |05:47  |06:38 | 07:28 07:23 08:10
| 1622 25 15:28 (4) | 17:15 20:01 21:33 2135 [20:53 | 19:46 | 18:36 16:33 1603 25
10| 08:21 15:03 (4) | 07:41 06:31 04:54 | 05:05  [05:48 | 06:39 | 07:29 07:25 08:12
| 1623 25 15:28 (4) | 17:17 20:03 21:34  |21:34 | 20:51 19:43  |18:33 16:32 1602 25
111 08:20 15:03 (4) | 07:40 06:29 04:54 | 05:06 [05:50 | 06:41 | 07:31 07:26 08:13
| 1625 25 15:28 (4) | 17:19 20:04 21:34 2133 2049 |19:41 | 18:31 16:30 1602 26
12 08:20 15:05 (4) | 07:38 06:26 04:54  |05:07 [05:52 | 06:42 | 07:33 07:28 15:31 (B 03) | 08:14
| 1626 24 15:29 (4) | 17:21 20:06 21:35 2133 (2047 |19:39 | 18:29 1628 8 15:39(B03) [16:02 25
13 08:19 15:05 (4) | 07:36 16:54 (B 04) 06:24 04:53  |05:08 [05:53 | 06:44 | 07:34 17:35 (GRO1) | 07:30 15:29 (B 03) | 08:15
| 1628 24 15:29(4) [17:23 1 16:55 (B 04) 20:08 21:36 2132 20445 [19:36 [ 18:27 7 17:42(GROI) | 16:27 12 15:41(B03) [16:02 25
14 08:18 15:06 (4) | 07:34 16:53 (B 04) 06:22 04:53 | 05:09 |05:55 | 06:46 | 07:36 17:33 (GRO1) | 07:32 15:28 (B 03) | 08:16
| 1629 25 15:56(B03)|17:25 4  16:57 (B O04) 20:09 21:36 2131 [20:43  [19:34  [18:25 11 17:44(GROL) | 16:25 14 15:42(BO03) [16:02 25
15| 08:17 15:07 (4) | 07:32 16:52 (B 04) 06:20 04:53  |05:10  [05:56 | 06:47 | 07:38 17:31 (GRO1) | 07:34 15:28 (B 03) | 08:17
| 1631 27 15:58(B03)[17:27 7  16:59 (B 04) 20:11 21:37 2130 | 20:41 19:32 [18:22 15 17:46 (GROI) [ 16:24 15 15:43(BO03) [16:02 25
16 | 08:17 15:07 (4) | 07:30 16:51 (B 04) 06:17 04:53 0512 [05:58 | 06:49 | 07:40 17:31 (GRO1) | 07:35 15:27 (B 03) | 08:17
| 16:32 28 15:59(B03)|17:28 10  17:01(B04) 20:13 21:37 2129 [20:39  [19:29 [ 18:20 15 17:46 (GROI) | 16:23 17 15:44(B03) [16:02 25
17 08:16 15:09 (4) | 07:28 16:50 (B 04) 06:15 04:53  |05:13  [06:00 | 06:51 | 07:41 17:30 (GRO1) | 07:37 15:27 (B 03) | 08:18
| 16:3¢ 27 16:01(B03)[17:30 12 17:02 (B 04) 20:15 21:38 2128 [20:37 1927 [18:18 17 17:47(GROL) | 16:21 17 15:44(BO3) [ 16:02 24
18] 08:15 15:09 (4) | 07:26 16:50 (B 04) 06:13 04:53 | 05:14  [06:01 | 06:52 | 07:43 17:28 (B 04) | 07:39 15:27 (B 03) | 08:19
] 1636 28 16:02(B03)[17:32 14  17:04 (B 04) 20:16 21:38 2127 [20:35  [19:25 [ 18:16 19 17:47 (GROIL) | 16:20 18 15:45(B03) [ 16:03 24
191 08:14 15:10 (4) | 07:24 16:50 (B 04) 06:11 04:53 | 05:15  [06:03 | 06:54 | 07:45 17:24 (B 04) | 07:41 15:27 (B 03) | 08:20
| 16:37 29 16:04(B03)|17:34 16  17:06 (B 04) 20:18 21:39 2125 [20:33  [19:22  [18:14 21 17:45(GROL) | 16:19 17 15:44(BO03) [ 16:03 25
20 | 08:13 15:12 (4) | 07:22 16:50 (B 04) 06:09 04:53 | 05:17  [06:05 | 06:56 | 07:47 17:22 (B 04) | 07:42 14:52 (4) | 08:20
| 16:39 28 16:06(B03)|17:36 19  17:09 (GRO1) 20:20 21:39  |21:24 [ 20:31 19:20  [18:12 20 17:42(GROI) [ 16:17 22 15:45(B03) [ 16:03 25
21 08:12 15:14 (4) | 07:20 16:51 (B 04) 06:07 04:53 | 05:18 [ 06:06 | 06:57 | 07:49 17:21 (B 04) | 07:44 14:49 (4) | 08:21
| 16:41 27 16:08(B03)|17:38 20 17:11 (GRO1) 20:22 21:39 2123 [20:28  [19:18 [ 18:09 19 17:40 (GROI) | 16:16 28 15:44(B03) [ 16:04 25
22| 08:10 15:17 (4) | 07:18 16:52 (B 04) 06:05 04:53  |05:19  [06:08 | 06:59 | 07:50 17:21 (B 04) | 07:46 14:48 (4) | 08:22
| 16:42 22 16:10(B03)|17:40 21  17:13 (GRO1) 20:23 21:40 2122 [20:26  [19:15  [18:07 17 17:38(GROL) | 16:15 28 15:42(BO3) [ 16:04 25
23| 08:09 15:53 (B 03) | 07:16 16:54 (B 04) 06:02 04:53 0521  [06:10 | 07:01 | 07:52 17:20 (B 04) | 07:47 14:47 (4) | 08:22
| 16:44 17 16:10(B03)|17:41 21 20:25 21:40  |21:20  [20:224  [19:13 [ 18:05 16  17:36(B04) | 16:14 29 15:41(B03) [16:05 25
24 | 08:08 15:53 (B 03) | 07:14 06:00 04:54  |05:22  [06:11  |07:02 | 07:54 17:20 (B 04) | 07:49 14:47 (4) | 08:22
| 16:46 18 16:11(B03)|17:43 18 20:27 21:40 2119 [20:22  [19:11  [18:03 14  17:34(B04) | 16:13 28 15:40(BO3) [ 16:05 25
25 | 08:07 15:53 (B 03) | 07:11 05:58 04:54 0524  [06:13 | 07:04 | 06:56 16:20 (B 04) | 07:51 14:46 (4) | 08:23
| 16:48 17 16:10(B03)|17:45 17 20:28 21:40 2118 [20:220  [19:08  [17:01 12 16:32(B04) | 16:12 27 15:38(BO03) | 16:06 25
26 | 08:05 15:54 (B 03) | 07:09 05:56 04:54 0525  [06:15 | 07:06 | 06:57 16:21 (B 04) | 07:52 14:46 (4) | 08:23
| 16:49 17 16:11(B03)|17:47 15 20:30 21:40 2106 [20:18  [19:06 [ 16:59 9 16:30(B04) | 16:11 28 15:38(B03) [ 16:07 24
27| 08:04 15:55 (B 03) | 07:07 05:54 04:55 0527  [06:16 | 07:07 | 06:59 16:21 (B 04) | 07:54 14:46 (4) | 08:23
| 16:51 15 16:10(B03)|17:49 13 20:32 21:40 2115 [20:15  [19:03  [16:57 7 16:28(B04) | 16:10 27 15:37(BO3) [ 16:07 25
28 | 08:03 15:56 (B 03) | 07:05 05:52 04:55 0528 [ 06:18 | 07:09 | 07:01 16:22 (B 04) | 07:55 14:45 (4) | 08:24
] 16:53 14 16:10(B03)|17:51 10 20:33 21:40 2113 [20:13  [19:01 [ 16:55 4 16:26(B04) | 16:09 25 15:35(B03) [ 16:08 25
29 | 08:01 15:57 (B 03) 05:50 04:56 | 05:30  [06:19 | 07:11 | 07:03 07:57 14:45 (4) | 08:24
| 16:55 12 16:09 (B03) 20:35 21:40 2112 |20:11 18559 | 16:53 1608 24 1500 (4) | 16:09 24
30 | 08:00 15:59 (B 03) 05:48 04:57 0531 [06:21  |07:12 | 07:05 07:58 14:46 (4) | 08:24
| 1657 8 16:07 (B03) 20:37 21:39  |21:10  [20:09 | 18:56 | 16:51 1607 24 15:10 (4) | 16:10 25
3107:58 05:33 | 06:23 07:07 | 08:24
| 16:58 | |21:08 | 20:06 16:49 |16:11 25
Sonnenscheinstunden | 258 277 417 | 500 | 503 455 381 31 265 | 242
astr.max.mdgl.Beschattung | 683 218 | 2 | | | | 223 408 | 776

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)

14:45 (4)
15:10 (4)
14:46 (4)
15:11 (4)
14:46 (4)
15:11 (4)
14:46 (4)
15:12 (4)
14:46 (4)
15:12 (4)
14:47 (4)
15:13 (4)
14:47 (4)
15:13 (4)
14:48 (4)
15:13 (4)
14:48 (4)
15:13 (4)
14:49 (4)
15:14 (4)
14:49 (4)
15:15 (4)
14:50 (4)
15:15 (4)
14:50 (4)
15:15 (4)
14:51 (4)
15:16 (4)
14:51 (4)
15:16 (4)
14:52 (4)
15:17 (4)
14:52 (4)
15:16 (4)
14:53 (4)
15:17 (4)
14:53 (4)
15:18 (4)
14:53 (4)
15:18 (4)
14:54 (4)
15:19 (4)
14:54 (4)
15:19 (4)
14:55 (4)
15:20 (4)
14:55 (4)
15:20 (4)
14:55 (4)
15:20 (4)
14:57 (4)
15:21 (4)
14:57 (4)
15:22 (4)
14:57 (4)
15:22 (4)
14:58 (4)
15:22 (4)
14:58 (4)
15:23 (4)
14:59 (4)
15:24 (4)

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.02.2021 12:14 / 10 WI nd PRO



19-1-3120-001-SB

Projekt:

19-1-3120-001

RauBe Beteiligungs Gmb

Steinburgring 29

48431 Rheine

Beschreibung:

Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt

SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: H-08 - Hermsdorf, MittelstraBe 5
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

108:24
| 16:12
2 08:24
| 16:13
3]08:24
| 16:14
408:23
| 16:15
5 08:23
| 16:17
6| 08:23
| 16:18
7 08:22
| 16:19
8 08:22
| 16:20
9 08:22
| 16:22
10 | 08:21
| 16:23
11 ] 08:20
| 16:25
121 08:20
| 16:26
13 ] 08:19
| 16:28
141 08:18
| 16:29
15| 08:17
| 16:31
16 | 08:17
| 16:32
17| 08:16
| 16:34
18] 08:15
| 16:36
19 | 08:14
| 16:37
20 | 08:13
| 16:39
21 08:12
| 16:41
22| 08:10
| 16:42

| 16:49

27 | 08:04

| 16:51

28 | 08:03

| 16:53

29 | 08:01

| 16:55

30 | 08:00

| 16:57

31 07:58

| 16:58
Sonnenscheinstunden | 258

astr.max.mogl.Beschattung |

23
24
24
24
24
25
25
25
25
24
24
24
23
23
2
21
21
2
24
25
24
24

21

653

| Februar
15:07 (4) | 07:57
15:30 (4) | 17:00
15:06 (4) | 07:55
15:30 (4) | 17:02
15:07 (4) | 07:53
15:31 (4) | 17:04
15:08 (4) | 07:52
15:32 (4) | 17:06
15:08 (4) | 07:50
15:32 (4) | 17:08
15:08 (4) | 07:48
15:33 (4) | 17:10
15:08 (4) | 07:47
15:33 (4) | 17:12
15:09 (4) | 07:45
15:34 (4) | 17:13
15:09 (4) | 07:43
15:34 (4) | 17:15
15:10 (4) | 07:41
15:34 (4) | 17:17
15:10 (4) | 07:40
15:34 (4) | 17:19
15:11 (4) | 07:38
15:35 (4) | 17:21
15:12 (4) | 07:36
15:35 (4) | 17:23
15:12 (4) | 07:34
15:35 (4) | 17:25
15:13 (4) | 07:32
15:35 (4) | 17:27
15:14 (4) | 07:30
15:35 (4) | 17:28
15:15 (4) | 07:28
16:01 (B 03) | 17:30
15:15 (4) | 07:26
16:02 (B 03) | 17:32
15:16 (4) | 07:24
16:04 (B 03) | 17:34
15:17 (4) | 07:22
16:06 (B 03) | 17:36
15:19 (4) | 07:20
16:08 (B 03) | 17:38
15:20 (4) | 07:18
16:10 (B 03) | 17:40
15:23 (4) | 07:16
16:12 (B 03) | 17:41
15:59 (B 03) | 07:14
16:14 (B 03) | 17:43
15:59 (B 03) | 07:11
16:15 (B 03) | 17:45
15:59 (B 03) | 07:09
16:16 (B 03) | 17:47
15:59 (B 03) | 07:07
16:15 (B 03) | 17:49
16:01 (B 03) | 07:05
16:16 (B 03) | 17:51
16:01 (B 03) |
16:15 (B 03) |
16:02 (B 03) |
16:13 (B 03) |
16:05 (B 03) |
16:13 (B 03) |
| 277
|

| April | Mai

6:52
9:47
6:49
9:49
6:47
9:51
6:45
9:52
6:42
9:54
6:40
9:56
6:38
9:57
6:35
9:59
6:33
0:01
6:31
0:03
6:29
0:04
6:26
0:06
6:24
0:08
6:22
0:09
6:20
0:11
6:17
0:13
6:15
0:15
6:13
0:16
6:11
0:18
6:09
0:20
6:07
0:22
6:05
0:23
6:02
0:25
6:00
0:27
5:58
0:28
5:56
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Lizenzierter Anwender:

Seite 49 von 140

Ramboll Deutschland GmbH

Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

| Juni | Juli |August | SeptembefOktober

104:57 | 05:34 | 06:24 | 07:14
121:39  [21:07 | 20:04 | 18:54
104:58 [ 05:36 | 06:26 | 07:16
|21:39  [21:05  [20:02 | 18:52
104:59  [05:37 | 06:28 | 07:17
|21:38  [21:03  |20:00 | 18:49
104:59  [05:39 | 06:29 | 07:19
|21:38  [21:02  |19:57 | 18:47
105:00  |05:40  |06:31 | 07:21
|21:37  [21:00  |19:55 | 18:45
105:01  |05:42  |06:33 | 07:22
|21:37  |20:58 | 19:53 | 18:43
105:02 | 05:44 | 06:34 | 07:24
|21:36  [20:56 | 19:50 | 18:40
105:03 | 0545 | 06:36 | 07:26
|21:36 [20:54 | 19:48 | 18:38
1 05:04  |05:47  |06:38 | 07:28
|21:35  [20:53 | 19:46 | 18:36
105:05  |05:48  |06:39 | 07:29
|21:3¢  [20:51 | 19:43 | 18:33
105:06 | 05:50 | 06:41 | 07:31
121:33 20149 |19:41 | 18:31
105:07 0552  |06:42 | 07:33
121:33 20147 [19:39 | 18:29
105:08  |05:53 | 06:44 | 07:34
|21:32 20145 | 19:36 | 18:27
105:09  |05:55 | 06:46 | 07:36
|21:31 2043 | 19:34 | 18:25
105:10 | 05:56 | 06:47 | 07:38
121:30 2041 [19:32 | 18:22
105:12 | 05:58 | 06:49 | 07:40
121:29  [20:39  [19:29 | 18:20
105:13 | 06:00  |06:51 | 07:41
|21:28  [20:37  |19:27 | 18:18
105:14 | 06:01  |06:52 | 07:43
|21:27  20:35  [19:25 | 18:16
105:15 [ 06:03 | 06:54 | 07:45
|21:25  [20:33  [19:22 | 18:14
105:17 | 06:05 | 06:56 | 07:47
|21:24  [20:31  [19:20 | 18:12
05:18 | 06:06 | 06:57 | 07:49
121:23  [20:28 | 19:18 | 18:09
105:19 | 06:08 | 06:59 | 07:50
|21:22 20226 | 19:15 | 18:07
105:221 [ 06:10 | 07:01 | 07:52
121:20 2024 [ 19:13 | 18:05
105:22 | 06:11 | 07:02 | 07:54
121:19 2022 [19:11 | 18:03
105:24 | 06:13 | 07:04 | 06:56
|21:18  [20:20  [19:08 | 17:01
105:25 | 06:15 | 07:06 | 06:57
| 21:16 | 20:18 | 19:06 | 16:59
| 05:27 | 06:16 | 07:07 | 06:59
| 21:15 | 20:15 | 19:03 | 16:57
| 05:28 | 06:18 | 07:09 | 07:01
| 21:13 | 20:13 | 19:01 | 16:55
| 05:30 | 06:19 | 07:11 | 07:03
| 21:12 | 20:11 | 18:59 | 16:53
| 05:31 | 06:21 | 07:12 | 07:05
| 21:10 | 20:09 | 18:56 | 16:51
| 05:33 | 06:23 | | 07:07
| 21:08 | 20:06 | | 16:49
| | 455 | 381 | 331
| | | |

|November
| 07:08
| 16:47
| 07:10
| 16:46
| 07: 12
| 16:
| 07:
| 16:
| 07:
| 16:
| 07:
| 16:
| 07:
| 16:
| 07:
| 16:
| 07:
| 16:
| 07:
| 16:
| 07:
| 16: 9
| 07:
| 16: 11
| 07:
| 16: 14
| 07:
| 16: 14
| 07:
| 16: 16
| 07:
| 16: 17
| 07:
| 16: 17
| 07:
| 16: 15
| 07:
| 16: 21
| 07:
| 16: 24
| 07:
|1e 25
| 07:
| 16: 25
| 07:
| 16: 24
| 07:
| 16: 22
| 07:
| 16: 22
16:23 (B 04) | 07:52
16:30 (B 04) | 16:11 22
| 07:54
| 16:10 22
| 07:55
| 16:09 23
| 07:57
| 16:08 23
| 07:58
116:07 24
|
|
| 265
| 390

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten

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

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

| Dezember
| 08:00
| 16:07 24
| 08:01
| 16:06 24
| 08:03
| 16:05 24
| 08:04
| 16:05 24
| 08:05
| 16:04 25
| 08:07
| 16:04 24
| 08:08
| 16:03 24
| 08:09
| 16:03 24
| 08:10
| 16:03 24
| 08:12
| 16:02 23
15:35 (B 03) | 08:13
15:44 (B 03) | 16:02 23
15:34 (B 03) | 08:14
15:45 (B 03) | 16:02 23
15:33 (B 03) | 08:15
15:47 (B 03) | 16:02 23
15:33 (B 03) | 08:16
15:47 (B 03) | 16:02 22
15:32 (B 03) | 08:17
15:48 (B 03) | 16:02 22
15:32 (B 03) | 08:17
15:49 (B 03) | 16:02 22
15:32 (B 03) | 08:18
15:49 (B 03) | 16:02 22
15:33 (B 03) | 08:19
15:48 (B 03) | 16:03 22
14:57 (4) | 08:20
15:46 (B 03) | 16:03 22
14:55 (4) | 08:20
15:45 (B 03) | 16:03 22
14:54 (4) | 08:21
15:44 (B 03) | 16:04 22
14:53 (4) | 08:22
15:42 (B 03) | 16:04 22
14:53 (4) | 08:22
15:41 (B 03) | 16:05 22
14:53 (4) | 08:22
15:40 (B 03) | 16:05 22
14:52 (4) | 08:23
15:38 (B 03) | 16:06 22
14:52 (4) | 08:23
15:14 (4) | 16:07 21
14:52 (4) | 08:23
15:14 (4) | 16:07 22
14:51 (4) | 08:24
15:14 (4) | 16:08 22
14:52 (4) | 08:24
15:15 (4) | 16:09 23
14:52 (4) | 08:24
15:16 (4) | 16:10 22
| 08:24
|16:11 23
| 242
| 706

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

10.02.2021 12:14/ 11

14:52 (4)
15:16 (4)
14:53 (4)
15:17 (4)
14:53 (4)
15:17 (4)
14:54 (4)
15:18 (4)
14:53 (4)
15:18 (4)
14:55 (4)
15:19 (4)
14:55 (4)
15:19 (4)
14:55 (4)
15:19 (4)
14:55 (4)
15:19 (4)
14:57 (4)
15:20 (4)
14:57 (4)
15:20 (4)
14:57 (4)
15:20 (4)
14:58 (4)
15:21 (4)
14:59 (4)
15:21 (4)
14:59 (4)
15:21 (4)
15:00 (4)
15:22 (4)
15:00 (4)
15:22 (4)
15:00 (4)
15:22 (4)
15:01 (4)
15:23 (4)
15:01 (4)
15:23 (4)
15:02 (4)
15:24 (4)
15:02 (4)
15:24 (4)
15:03 (4)
15:25 (4)
15:03 (4)
15:25 (4)
15:03 (4)
15:25 (4)
15:05 (4)
15:26 (4)
15:05 (4)
15:27 (4)
15:05 (4)
15:27 (4)
15:05 (4)
15:28 (4)
15:06 (4)
15:28 (4)
15:06 (4)
15:29 (4)

windPRO



19-1-3120-001-SB

Projekt: Beschreibung:

19-1-3120-001 Windpark Irxleben, Landkreis Borde,
RauBe Beteiligungs GmbH Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Kalender

Seite 50 von 140

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

Berechnung: Gesamtbelastung astr.Schattenrezeptor: H-09 - Hermsdorf, Irxleber StraBe 14

Voraussetzungen fiir Berechnung des Schattenwurfs

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
108:24 14:14 (4) | 07:57 15:54 (1) | 07:03 | 06:52 | 05:46 | 05:00
| 16:12 35 15:37(B02) | 17:00 35 16:30 (B 04) | 17:53 | 19:47 | 20:39 | 21:25
2| 08:24 14:15 (4) | 07:55 15:54 (1) | 07:01 | 06:49 | 05:44 | 05:00
| 16:13 34 15:38(B02) | 17:02 38 16:32 (B 04) | 17:54 | 19:49 | 20:40 | 21:26
3]08:24 14:17 (4) | 07:53 15:55 (1) | 06:58 | 06:47 | 05:42 | 04:59
| 16:14 32 15:39(B02) | 17:04 40 16:35 (B 04) | 17:56 | 19:51 | 20:42 | 21:27
408:23 14:54 (B 03) | 07:52 15:56 (1) | 06:56 | 06:45 | 05:40 | 04:58
| 16:15 25 15:41(B02) | 17:06 40 16:36 (B 04) | 17:58 | 19:52 | 20:44 | 21:28
508:23 14:55 (B 03) | 07:50 15:57 (1) | 06:54 | 06:42 | 05:39 | 04:57
| 16:17 26 15:42(B02) | 17:08 40 16:37 (B 04) | 18:00 | 19:54 | 20:45 | 21:29
6] 08:23 14:56 (B 03) | 07:48 15:58 (1) | 06:52 | 06:40 | 05:37 | 04:57
| 16:18 26 15:43(B02) | 17:10 38 16:37 (B 04) | 18:02 | 19:56 | 20:47 | 21:30
7| 08:22 14:57 (B 03) | 07:47 15:59 (1) | 06:49 | 06:38 | 05:35 | 04:56
| 16:19 25 15:44(B02) | 17:12 35 16:37 (B 04) | 18:03 | 19:57 | 20:49 | 21:31
8 08:22 14:58 (B 03) | 07:45 16:02 (1) | 06:47 | 06:35 | 05:33 | 04:55
| 16:20 26 15:46 (B 02) | 17:13 30 16:37 (B 04) | 18:05 | 19:59 | 20:50 | 21:32
9 | 08:22 14:59 (B 03) | 07:43 16:15 (B 04) | 06:45 | 06:33 | 05:31 | 04:55
| 16:22 27 15:48(B02) | 17:15 23 16:38 (B 04) | 18:07 | 20:01 | 20:52 | 21:33
10 | 08:21 15:00 (B 03) | 07:41 16:15 (B 04) | 06:43 | 06:31 | 05:30 | 04:55
| 16:23 26 15:49 (B 02) | 17:17 30 16:49 (GRO1) | 18:09 | 20:03 | 20:54 | 21:34
11| 08:20 15:02 (B 03) | 07:40 16:16 (B 04) | 06:40 | 06:29 | 05:28 | 04:54
| 16:25 24 15:50 (B 02) | 17:19 32 16:51 (GRO1) | 18:10 | 20:04 | 20:55 | 21:34
12| 08:20 15:06 (B 03) | 07:38 16:16 (B 04) | 06:38 | 06:26 | 05:26 | 04:54
| 16:26 20 15:53(B02) | 17:21 36 16:53 (GRO1) | 18:12 | 20:06 | 20:57 | 21:35
13| 08:19 15:35 (B 02) | 07:36 16:17 (B 04) | 06:36 | 06:24 | 05:25 | 04:53
| 16:28 19 15:54(B02) | 17:23 37 16:55(GRO1) | 18:14 | 20:08 | 20:58 | 21:36
14| 08:18 15:36 (B 02) | 07:34 16:19 (B 04) | 06:33 | 06:22 | 05:23 | 04:53
| 16:29 18 15:54 (B 02) | 17:25 36 16:56 (GRO1) | 18:16 | 20:09 | 21:00 | 21:36
15| 08:17 15:36 (B 02) | 07:32 16:21 (B 04) | 06:31 | 06:20 | 05:21 | 04:53
| 16:31 18 15:54 (B 02) | 17:27 33 16:57 (GRO1) | 18:18 | 20:11 | 21:02 | 21:37
16 | 08:17 15:36 (B 02) | 07:30 16:24 (B 04) | 06:29 | 06:18 | 05:20 | 04:53
| 16:32 19 15:55(B02) | 17:28 27  16:57 (GRO1) | 18:19 | 20:13 | 21:03 | 21:38
17| 08:16 15:37 (B 02) | 07:28 16:34 (GRO1) | 06:26 | 06:15 | 05:18 | 04:53
| 16:34 18 15:55(B02) | 17:30 22 16:56 (GRO1) | 18:21 | 20:15 | 21:05 | 21:38
18 | 08:15 15:37 (B 02) | 07:26 16:34 (GRO1) | 06:24 | 06:13 | 05:17 | 04:53
| 16:36 17 15:54 (B 02) | 17:32 22 16:56 (GRO1) | 18:23 | 20:16 | 21:06 | 21:38
19| 08:14 15:38 (B 02) | 07:24 16:35 (GRO1) | 06:22 | 06:11 | 05:15 | 04:53
| 16:37 17 15:55(B02) | 17:34 21 16:56 (GRO1) | 18:25 | 20:18 | 21:08 | 21:39
20 | 08:13 15:39 (B 02) | 07:22 16:35 (GRO1) | 06:20 | 06:09 | 05:14 | 04:53
| 16:39 24 16:06 (1) | 17:36 21 16:56 (GRO1) | 18:26 | 20:20 | 21:09 | 21:39
21| 08:12 15:40 (B 02) | 07:20 16:36 (GRO1) | 06:17 | 06:07 | 05:13 | 04:53
| 16:41 26 16:08 (1) | 17:38 19  16:55(GRO1) | 18:28 | 20:22 | 21:11 | 21:39
22| 08:10 15:40 (B 02) | 07:18 16:37 (GRO1) | 06:15 | 06:05 | 05:11 | 04:53
| 16:42 28 16:09 (1) | 17:40 17 16:54 (GRO1) | 18:30 | 20:23 | 21:12 | 21:40
23 | 08:09 15:42 (B 02) | 07:16 16:39 (GRO1) | 06:13 | 06:02 | 05:10 | 04:53
| 16:44 28 16:11 (1) | 17:42 14 16:53 (GRO1) | 18:32 | 20:25 | 21:13 | 21:40
24 | 08:08 15:44 (B 02) | 07:14 16:40 (GRO1) | 06:10 | 06:00 | 05:09 | 04:54
| 16:46 27 16:13 (1) | 17:43 10 16:50 (GRO1) | 18:33 | 20:27 | 21:15 | 21:40
25 | 08:07 15:53 (1) | 07:11 | 06:08 | 05:58 | 05:08 | 04:54
| 16:48 20 16:13 (1) | 17:45 | 18:35 | 20:28 | 21:16 | 21:40
26 | 08:05 15:54 (1) | 07:09 | 06:06 | 05:56 | 05:06 | 04:55
| 16:49 20 16:14 (1) | 17:47 | 18:37 | 20:30 | 21:18 | 21:40
27 | 08:04 15:53 (1) | 07:07 | 06:03 | 05:54 | 05:05 | 04:55
| 16:51 21 16:14 (1) | 17:49 | 18:38 | 20:32 | 21:19 | 21:40
28 | 08:03 15:53 (1) | 07:05 | 06:01 | 05:52 | 05:04 | 04:55
| 16:53 23 16:16 (1) | 17:51 | 18:40 | 20:34 | 21:20 | 21:40
29 | 08:01 15:53 (1) | | 06:59 | 05:50 | 05:03 | 04:56
| 16:55 23 16:16 (1) | | 19:42 | 20:35 | 21:21 | 21:40
30 | 08:00 15:53 (1) | | 06:56 | 05:48 | 05:02 | 04:57
| 16:57 29  16:26 (B 04) | | 19:44 | 20:37 | 21:23 | 21:39
31 07:58 15:54 (1) | | 06:54 | | 05:01 |
| 16:58 32 16:28(B04) | | 19:45 | | 21:24 |
Sonnenscheinstunden | 258 | 277 | 367 | 417 | 486 | 500
astr.max.mégl.Beschattung | 753 | 696 | | | |

13uli
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4:57
1:39
4:58
1:39
4:59
1:38
4:59
1:38
5:00
1:37
5:01
1:37
5:02
1:36
5:03
1:36
5:04
1:35
5:05
1:34
5:06
1:33
5:07
1:33
5:08
1:32
5:09
1:31
5:10
1:30
5:12
1:29
5:13
1:28
5:14
1:27
5:15
1:25
5:17
1:24
5:18
1:23
5:19
1:22
5:21
1:20
5:22
1:19
5:24
1:18
5:25
1:16
5:27
1:15
5:28
1:13
5:30
1:12
5:31
1:10
5:33
1:08

|August | SeptembefOktober |November | Dezember

| 05:34 | 06:24 | 07:14 | 07:08 15:44 (B 04) | 08:00

| 21:07 | 20:04 | 18:54 | 16:47 28  16:17 (GRO1) | 16:07 24
| 05:36 | 06:26 | 07:16 | 07:10 15:44 (B 04) | 08:01

| 21:05 | 20:02 | 18:52 | 16:46 23 16:07 (B 04) | 16:06 26
| 05:37 | 06:28 | 07:17 | 07:12 15:31 (1) | 08:03

| 21:03 | 20:00 | 18:50 | 16:44 31 16:07 (B 04) | 16:05 27
| 05:39 | 06:29 | 07:19 | 07:14 15:29 (1) | 08:04

| 21:02 | 19:57 | 18:47 | 16:42 35 16:07 (B 04) | 16:05 27
| 05:40 | 06:31 | 07:21 | 07:16 15:27 (1) | 08:05

| 21:00 | 19:55 | 18:45 | 16:40 39 16:07 (B 04) | 16:04 27
| 05:42 | 06:33 | 07:22 | 07:17 15:26 (1) | 08:07

| 20:58 | 19:53 | 18:43 | 16:38 41 16:07 (B 04) | 16:04 27
| 05:44 | 06:34 | 07:24 | 07:19 15:25 (1) | 08:08

| 20:56 | 19:50 | 18:40 | 16:37 41 16:06 (B 04) | 16:03 26
| 05:45 | 06:36 | 07:26 | 07:21 15:25 (1) | 08:09

| 20:54 | 19:48 | 18:38 | 16:35 39 16:04 (B 04) | 16:03 24
| 05:47 | 06:38 | 07:28 | 07:23 15:25 (1) | 08:10

| 20:53 | 19:46 | 18:36 | 16:33 36 16:02 (B 04) | 16:03 32
| 05:48 | 06:39 | 07:29 | 07:25 15:24 (1) | 08:12

| 20:51 | 19:43 | 18:34 | 16:32 36 16:01 (B 04) | 16:02 34
| 05:50 | 06:41 | 07:31 | 07:26 15:24 (1) | 08:13

| 20:49 | 19:41 | 18:31 | 16:30 33 15:59 (B 04) | 16:02 35
| 05:52 | 06:43 | 07:33 | 07:28 15:25 (1) | 08:14

| 20:47 | 19:39 | 18:29 | 16:29 28 15:57 (B 04) | 16:02 34
| 05:53 | 06:44 | 07:34 | 07:30 15:25 (1) | 08:15

| 20:45 | 19:36 | 18:27 | 16:27 22 15:47 (1) | 16:02 35
| 05:55 | 06:46 | 07:36 | 07:32 15:25 (1) | 08:16

| 20:43 | 19:34 | 18:25 | 16:25 22 15:47 (1) | 16:02 36
| 05:56 | 06:47 | 07:38 | 07:34 15:26 (1) | 08:17

| 20:41 | 19:32 | 18:22 | 16:24 21 15:47 (1) | 16:02 37
| 05:58 | 06:49 | 07:40 | 07:35 15:26 (1) | 08:17

| 20:39 | 19:29 | 18:20 | 16:23 21 15:47 (1) | 16:02 39
| 06:00 | 06:51 | 07:41 17:15 (GRO1) | 07:37 15:27 (1) | 08:18

| 20:37 | 19:27 | 18:18 5 17:20 (GRO1) | 16:21 20 15:47 (1) | 16:02 39
| 06:01 | 06:52 | 07:43 17:11 (GRO1) | 07:39 15:18 (B 02) | 08:19

| 20:35 | 19:25 | 18:16 12 17:23 (GRO1) | 16:20 27 15:47 (1) | 16:03 40
| 06:03 | 06:54 | 07:45 17:08 (GRO1) | 07:41 15:16 (B 02) | 08:20

| 20:33 | 19:22 | 18:14 16  17:24 (GRO1) | 16:19 28 15:45 (1) | 16:03 40
| 06:05 | 06:56 | 07:47 17:07 (GRO1) | 07:42 15:15 (B 02) | 08:20

| 20:31 | 19:20 | 18:12 18  17:25(GRO1) | 16:17 28 15:44 (1) | 16:03 41
| 06:06 | 06:57 | 07:49 17:06 (GRO1) | 07:44 15:15 (B 02) | 08:21

| 20:28 | 19:18 | 18:09 20  17:26 (GRO1) | 16:16 27 15:44 (1) | 16:04 41
| 06:08 | 06:59 | 07:50 17:05 (GRO1) | 07:46 15:15 (B 02) | 08:22

| 20:26 | 19:15 | 18:07 21 17:26 (GRO1) | 16:15 24 15:42 (1) | 16:04 41
| 06:10 | 07:01 | 07:52 17:05 (GRO1) | 07:47 15:15 (B 02) | 08:22

| 20:24 | 19:13 | 18:05 22 17:27 (GRO1) | 16:14 17 15:32 (B 02) | 16:05 41
| 06:11 | 07:02 | 07:54 17:05 (GRO1) | 07:49 15:15 (B 02) | 08:22

| 20:22 | 19:11 | 18:03 22 17:27 (GRO1) | 16:13 17 15:32 (B 02) | 16:05 41
| 06:13 | 07:04 | 06:56 16:05 (GRO1) | 07:51 15:14 (B 02) | 08:23

| 20:20 | 19:08 | 17:01 22 16:27 (GRO1) | 16:12 18 15:32 (B 02) | 16:06 40
| 06:15 | 07:06 | 06:57 15:53 (B 04) | 07:52 15:15 (B 02) | 08:23

| 20:18 | 19:06 | 16:59 29  16:27 (GRO1) | 16:11 18 15:33 (B 02) | 16:07 39
| 06:16 | 07:07 | 06:59 15:50 (B 04) | 07:54 15:15 (B 02) | 08:23

| 20:15 | 19:04 | 16:57 34 16:26 (GRO1) | 16:10 19 15:34 (B 02) | 16:07 39
| 06:18 | 07:09 | 07:01 15:48 (B 04) | 07:55 15:16 (B 02) | 08:24

| 20:13 | 19:01 | 16:55 36  16:26 (GRO1) | 16:09 18 15:34 (B 02) | 16:08 39
| 06:19 | 07:11 | 07:03 15:47 (B 04) | 07:57 15:15 (B 02) | 08:24

| 20:11 | 18:59 | 16:53 36  16:24 (GRO1) | 16:08 19 15:34 (B 02) | 16:09 37
| 06:21 | 07:12 | 07:05 15:45 (B 04) | 07:58 15:16 (B 02) | 08:24

| 20:09 | 18:56 | 16:51 34 16:21 (GRO1) | 16:07 18 15:34 (B 02) | 16:10 36
| 06:23 | | 07:07 15:44 (B 04) | | 08:24

| 20:06 | | 16:49 32 16:19 (GRO1) | | 16:11 36
| 455 | 381 | 331 | 265 | 242

| | | 359 | 794 | 1080

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

14:44 (B 03)
15:32 (B 02)
14:43 (B 03)
15:32 (B 02)
14:42 (B 03)
15:31 (B 02)
14:42 (B 03)
15:31 (B 02)
14:42 (B 03)
15:30 (B 02)
14:42 (B 03)
15:30 (B 02)
14:42 (B 03)
15:29 (B 02)
14:42 (B 03)
15:28 (B 02)
14:06 (4)
15:28 (B 02)
14:05 (4)
15:28 (B 02)
14:04 (4)
15:27 (B 02)
14:04 (4)
15:27 (B 02)
14:04 (4)
15:04 (B 03)
14:04 (4)
15:04 (B 03)
14:04 (4)
15:05 (B 03)
14:04 (4)
15:06 (B 03)
14:03 (4)
15:05 (B 03)
14:04 (4)
15:06 (B 03)
14:05 (4)
15:07 (B 03)
14:04 (4)
15:07 (B 03)
14:05 (4)
15:08 (B 03)
14:05 (4)
15:08 (B 03)
14:06 (4)
15:09 (B 03)
14:06 (4)
15:09 (B 03)
14:08 (4)
15:10 (B 03)
14:08 (4)
15:10 (B 03)
14:09 (4)
15:11 (B 03)
14:09 (4)
15:11 (B 03)
14:10 (4)
15:11 (B 03)
14:11 (4)
15:12 (B 03)
14:12 (4)
15:36 (B 02)

10.02.2021 12:14/ 12 windPRO



19-1-3120-001-SB

Projekt:

19-1-3120-001

RauBe Beteiligungs Gmb

Steinburgring 29

48431 Rheine

Beschreibung:

Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt

SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: H-10 - Hermsdorf, Am Schrebergarten 1

Lizenzierter Anwender:

Ramboll Deutschland GmbH

Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Seite 51 von 140

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

Voraussetzungen fiir Berechnung des Schattenwurfs

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]08:24
| 16:12
2 08:24
| 16:13
3] 08:24
| 16:14
41 08:23
| 16:15
5 08:23
| 16:17
6 08:23
| 16:18
7] 08:22
| 16:19
8 08:22
| 16:20
9 08:22
| 16:22
10 | 08:21
| 16:23
11| 08:20
| 16:25
12| 08:20
| 16:26
13 08:19
| 16:28
14 08:18
| 16:29
15| 08:17
| 16:31
16 | 08:17
| 16:32
17| 08:16
| 16:34
18] 08:15
| 16:36
19| 08:14
| 16:37
20 | 08:13
| 16:39
21| 08:12
| 16:41
22| 08:10
| 16:42

| 16:49

27 | 08:04

| 16:51

28 | 08:03

| 16:53

29 | 08:01

| 16:55

30 | 08:00

| 16:57

31 07:58

| 16:58
Sonnenscheinstunden | 258

astr.max.mogl.Beschattung |

42
43
a1
39
39
37
35
33
30

23

21
21
23
23
23

22

23
24
25
26
24
20
20
21

798

| Februar
14:26 (4) | 07:57
15:30 (B 03) | 17:00
14:26 (4) | 07:55
15:30 (B 03) | 17:02
14:27 (4) | 07:53
15:30 (B 03) | 17:04
14:29 (4) | 07:52
15:31 (B 03) | 17:06
14:29 (4) | 07:50
15:31 (B 03) | 17:08
14:31 (4) | 07:48
15:32 (B 03) | 17:10
14:32 (4) | 07:47
15:32 (B 03) | 17:12
14:34 (4) | 07:45
15:33 (B 03) | 17:13
14:35 (4) | 07:43
15:33 (B 03) | 17:15
14:38 (4) | 07:41
15:32 (B 03) | 17:17
15:13 (B 03) | 07:40
15:32 (B 03) | 17:19
15:15 (B 03) | 07:38
15:53 (B 02) | 17:21
15:16 (B 03) | 07:36
15:54 (B 02) | 17:23
15:17 (B 03) | 07:34
15:56 (B 02) | 17:25
15:18 (B 03) | 07:32
15:58 (B 02) | 17:27
15:19 (B 03) | 07:30
15:59 (B 02) | 17:28
15:21 (B 03) | 07:28
16:01 (B 02) | 17:30
15:23 (B 03) | 07:26
16:02 (B 02) | 17:32
15:49 (B 02) | 07:24
16:04 (B 02) | 17:34
15:49 (B 02) | 07:22
16:06 (B 02) | 17:36
15:50 (B 02) | 07:20
16:07 (B 02) | 17:38
15:50 (B 02) | 07:18
16:06 (B 02) | 17:40
15:50 (B 02) | 07:16
16:07 (B 02) | 17:42
15:51 (B 02) | 07:14
16:14 (1) | 17:43
15:52 (B 02) | 07:11
16:16 (1) | 17:45
15:53 (B 02) | 07:09
16:18 (1) | 17:47
15:54 (B 02) | 07:07
16:20 (1) | 17:49
15:57 (B 02) | 07:05
16:21 (1) | 17:51
16:02 (1) |
16:22 (1) |
16:02 (1) |
16:22 (1) |
16:02 (1) |
16:23 (1) |
| 277
|

21
21
23
27
29
31
32
32
30
24
22
23
28
30
31
31
32
25
20
20
20
18
16

14

609

| Mérz
16:02 (1) | 07:03
16:23 (1) | 17:53
16:02 (1) | 07:01
16:23 (1) | 17:54
16:03 (1) | 06:58

16:35 (B 04) | 17:56
16:03 (1) | 06:56
16:36 (B 04) | 17:58
16:03 (1) | 06:54
16:38 (B 04) | 18:00
16:04 (1) | 06:52
16:40 (B 04) | 18:02
16:05 (1) | 06:49
16:42 (B 04) | 18:03
16:06 (1) | 06:47
16:44 (B 04) | 18:05
16:09 (1) | 06:45
16:47 (B 04) | 18:07
16:13 (1) | 06:43
16:47 (B 04) | 18:09
16:26 (B 04) | 06:40
16:48 (B 04) | 18:10
16:27 (B 04) | 06:38
16:53 (GRO1) | 18:12
16:27 (B 04) | 06:36
16:55 (GRO1) | 18:14
16:27 (B 04) | 06:33
16:57 (GRO1) | 18:16
16:28 (B 04) | 06:31
16:59 (GRO1) | 18:18
16:30 (B 04) | 06:29
17:01 (GRO1) | 18:19
16:30 (B 04) | 06:26
17:02 (GRO1) | 18:21
16:34 (B 04) | 06:24
17:02 (GRO1) | 18:23
16:42 (GRO1) | 06:22
17:02 (GRO1) | 18:25
16:42 (GRO1) | 06:20
17:02 (GRO1) | 18:26
16:42 (GRO1) | 06:17
17:02 (GRO1) | 18:28
16:43 (GRO1) | 06:15
17:01 (GRO1) | 18:30
16:44 (GRO1) | 06:13
17:00 (GRO1) | 18:32
16:44 (GRO1) | 06:10
16:58 (GRO1) | 18:33
16:47 (GRO1) | 06:08
16:56 (GRO1) | 18:35
| 06:06

| 18:37

| April

| 06:52
| 19:47
| 06:49
| 19:49
| 06:47
| 19:51
| 06:45
| 19:52
| 06:42
| 19:54
| 06:40

| Mai

| 05:46
 20:39
| 05:44
| 20:40
| 05:42
| 20:42
| 05:40
| 20:44
| 05:39
| 20:45
] 05:37
| 20:47
| 05:35
| 20:49

|Juni |Juli |August | SeptembefOktober
| 05:00 | 04:57 | 05:3¢ | 06:24 | 07:14
|21:25  |21:39  [21:07  |20:04 | 18:54
| 05:00 |04:58  [05:36 | 06:26 | 07:16
|21:26  [21:39 | 21:05  |20:02 | 18:52
| 04:59 | 04:59 [ 05:37 | 06:28 | 07:17
|21:27  [21:38  |21:03  |20:00 | 18:50
| 04:58  |04:59 | 05:39 | 06:29 | 07:19
|21:28  |21:38  [21:02 | 19:57 | 18:47
| 04:57 | 05:00 | 05:40 | 06:31 | 07:21
[21:29  [21:37  |21:00 | 19:55 | 18:45
| 04:57 | 05:01 | 05:42 | 06:33 | 07:22
[21:30  [21:37 | 20:58 | 19:53 | 18:43
| 04:56 | 05:02 | 05:44 | 06:3¢ | 07:24
[21:31  [21:36 | 20:56 | 19:50 | 18:40
| 04:55 | 05:03 | 05:45 | 06:36 | 07:26
|21:32 [21:36 | 20:54 | 19:48 | 18:38
| 04:55 | 05:04 | 05:47 | 06:38 | 07:28
|21:33  |21:35 | 20:53 | 19:46 | 18:36
| 04:55 | 05:05 | 05:48 | 06:39 | 07:29
|21:3¢  [21:34 | 20:51 1943 | 18:33
| 04:54 | 05:06 | 05:50 | 06:41 | 07:31
|21:3¢  [21:33 | 20:49 | 19:41 | 18:31
| 04:54 | 05:07 | 05:52 | 06:43 | 07:33
|21:35  [21:33 | 20:47 [ 19:39 | 18:29
| 04:53 | 05:08 | 05:53 | 06:44 | 07:34
|21:36 | 21:32 | 20:45 | 19:36 | 18:27
| 04:53 | 05:09 | 05:55 | 06:46 | 07:36
|21:36 [21:31 | 20:43 [ 19:34 | 18:25
| 04:53 | 05:10 | 05:56 | 06:47 | 07:38
[21:37  [21:30 | 20:41  [19:32 | 18:22
| 04:53 | 05:12 | 05:58 | 06:49 | 07:40
|21:38  [21:29  |20:39 [ 19:29 | 18:20
| 04:53 | 05:13 | 06:00 | 06:51 | 07:41
|21:38  [21:28 | 20:37  |19:27 | 18:18
| 04:53 | 05:14 | 06:01 | 06:52 | 07:43
|21:38  |21:27 | 20:35 | 19:25 | 18:16
| 04:53 | 05:15 | 06:03 | 06:54 | 07:45
[21:39  [21:225 | 20:33 | 19:22 | 18:14
| 04:53 | 05:17 | 06:05 | 06:56 | 07:47
[21:39  [21:224 | 20:31 [19:20 | 18:12
| 04:53 | 05:18 | 06:06 | 06:57 | 07:49
[21:39  [21:23 | 20:28 | 19:18 | 18:09
| 04:53 | 05:19 | 06:08 | 06:59 | 07:50
|21:40  [21:22 | 20:26 | 19:15 | 18:07
|04:53  |05:21 | 06:10 | 07:01 | 07:52
[21:40  [21:20 | 20:224 | 19:13 | 18:05
| 04:54 | 05:22 | 06:11 | 07:02 | 07:54
[21:40  [21:19 | 20:22  [19:11 | 18:03
| 04:54 | 05:24 | 06:13 | 07:04 | 06:56
|21:40  [21:18  |20:20  |19:08 | 17:01
| 04:55 | 05:25 | 06:15 | 07:06 | 06:57
| 21:40 | 21:16 | 20:18 | 19:06 | 16:59
| 04:55 | 05:27 | 06:16 | 07:07 | 06:59
| 21:40 | 21:15 | 20:15 | 19:03 | 16:57
| 04:55 | 05:28 | 06:18 | 07:09 | 07:01
| 21:40 | 21:13 | 20:13 | 19:01 | 16:55
| 04:56 | 05:30 | 06:19 | 07:11 | 07:03
| 21:40 | 21:12 | 20:11 | 18:59 | 16:53
| 04:57 | 05:31 | 06:21 | 07:12 | 07:05
| 21:39 | 21:10 | 20:09 | 18:56 | 16:51
| | 05:33 | 06:23 | | 07:07
| | 21:08 | 20:06 | | 16:49
| s00 | 503 | 455 | 381 | 331
| | | | |

20
28
32

31

29
28
23
21

349

|November

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
17:21 (GRO1) |
17:26 (GRO1) |
17:18 (GRO1) |
17:29 (GRO1) |
17:16 (GRO1) |
17:31 (GRO1) |
17:14 (GRO1) |
17:31 (GRO1) |
17:13 (GRO1) |
17:32 (GRO1) |
17:12 (GRO1) |
17:32 (GRO1) |
17:12 (GRO1) |
17:32 (GRO1) |
17:12 (GRO1) |
17:32 (GRO1) |
17:03 (B 04) |
17:32 (GRO1) |
16:00 (B 04) |
16:32 (GRO1) |
15:59 (B 04) |
16:30 (GRO1) |
15:58 (B 04) |
16:28 (GRO1) |
15:57 (B 04) |
16:26 (GRO1) |
15:56 (B 04) |
16:24 (GRO1) |
15:55 (B 04) |
16:21 (GRO1) |
15:55 (B 04) |
16:16 (B 04) |
|

|

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

Tag im Monat

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

Minuten mit Schatten

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

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

35
123
:37
:21
:39
:20
41
:19
142
17

16
146
:15
147
14
149
:13
51
112
52
:11
54
:10
155
:09
157
:08
158
:07

2
31
2
2
2
29
2
23
2
21
21
21
20
24
2
25
24

23

22
24
23
23
21

21

693

| Dezember
15:40 (1) | 08:l
16:16 (B 04) | 1 19
15:37 (1) | O
16:15 (B 04) | 1 21
15:35 (1) | O
16:13 (B 04) | 1 28
15:34 (1) | O
16:11 (B 04) | 1 33
15:33 (1) | O
16:10 (B 04) | 1 35
15:33 (1) | O
16:08 (B 04) | 1 37
15:33 (1) | 08l
16:06 (B 04) | 1 39
15:32 (1) | O
16:04 (B 04) | 1 39
15:32 (1) | 08:
15:54 (1) | 16l 41
15:33 (1) | O
15:54 (1) | 1 43
15:33 (1) | O
15:54 (1) | 1 42
15:33 (1) | O
15:54 (1) | 1 43
15:34 (1) | O
15:54 (1) | 1 44
15:29 (B 02) | O
15:53 (1) | 1 44
15:27 (B 02) | O
15:53 (1) | 16! 44
15:26 (B 02) | Of
15:51 (1) | 1 45
15:26 (B 02) | Of
15:50 (1) | 16! 45
15:25 (B 02) | 08:
15:48 (1) | 1 45
15:24 (B 02) | Of
15:41 (B 02) | 1 44
15:25 (B 02) | O
15:41 (B 02) | 1 45
15:25 (B 02) | O
15:42 (B 02) | 1 45
15:25 (B 02) | O
15:42 (B 02) | 1 45
15:26 (B 02) | O
15:41 (B 02) | 1 45
15:01 (B 03) | 08::
15:40 (B 02) | 1 45
14:58 (B 03) | O
15:38 (B 02) | 1 45
14:57 (B 03) | 08:
15:38 (B 02) | 16:l 45
14:57 (B 03) | 0
15:37 (B 02) | 1 45
14:57 (B 03) | 0
15:36 (B 02) | 16:l 45
14:56 (B 03) | 0
15:34 (B 02) | 1 44
14:56 (B 03) | 0
15:34 (B 02) | 1 44
| O
| 16: 43
|
| 1267

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

10.02.2021 12:14 /13

14:22 (4)
15:27 (8 03)
14:22 (4)
15:27 (8 03)
14:23 (4)
15:28 (B 03)
14:23 (4)
15:28 (B 03)
14:24 (4)
15:29 (B 03)
14:25 (4)
15:29 (B 03)

windPRO



19-1-3120-001-SB

Projekt:

19-1-3120-001

RauBe Beteiligungs Gmb

Steinburgring
48431 Rheine

29

SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: H-11 - Hermsdorf, An der Wuhne 1
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|3anuar
108:24
| 1612 16
2] 08:24
| 16:13 18
3] 08:24
| 16:14 18
4108:23
| 16:15 19
5]08:23
| 16:17 19
6]08:23
| 16118 21
7108:22
| 16:19 21
8 08:22
| 1620 22
9] 08:22
| 1622 23
10 | 08:21
| 1623 23
111 08:20
| 16:2: 24
12 | 08:20
| 16:2 24
13| 08:19
| 16:2¢ 25
141 08:18
| 16: 25
15 | 08:17
| 1631 26
16 | 08:17
| 1632 25
17| 08:16
| 16:3¢ 26
18 | 08:15
| 1636 25
19 | 08:14
| 1637 26
20 | 08:13
| 1639 25
21| 08:12
| 16:41 24
221 08:10
| 16:42 24
231 08:09
| 16:44 23
24 | 08:08
| 16:46 22
25 | 08:07
| 16:48 22
26 | 08:05
| 1649 23
27| 08:04
| 1651 24
28 | 08:03
| 16:53 23
29 | 08:01
| 16:55 22
30 | 08:00
| 1657 14
31107:58
| 16:58 16
Sonnenscheinstunden | 258
astr.max.mégl.Beschattung | 688

15:19 (4)
15:35 (4)
15:18 (4)
15:36 (4)
15:19 (4)
15:37 (4)
15:19 (4)
15:38 (4)
15:19 (4)
15:38 (4)
15:19 (4)
15:40 (4)
15:19 (4)
15:40 (4)
15:19 (4)
15:41 (4)
15:19 (4)
15:42 (4)
15:19 (4)
15:42 (4)
15:19 (4)
15:43 (4)
15:20 (4)
15:44 (4)
15:20 (4)
15:45 (4)
15:20 (4)
15:45 (4)
15:20 (4)
15:46 (4)
15:21 (4)
15:46 (4)
15:21 (4)
15:47 (4)
15:21 (4)
15:46 (4)
15:21 (4)
15:47 (4)
15:22 (4)
15:47 (4)
15:23 (4)
15:47 (4)
15:23 (4)
15:47 (4)
15:24 (4)
15:47 (4)
15:25 (4)
15:47 (4)
15:25 (4)
16:16 (B 03)
15:27 (4)
16:18 (B 03)
15:28 (4)
16:20 (B 03)
15:30 (4)
16:22 (B 03)
15:32 (4)
16:24 (B 03)
16:12 (B 03)
16:26 (B 03)
16:12 (B 03)
16:28 (B 03)

| Februar

277

Beschreibung:

Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt

3

195

16:12 (8 03) | 07:03 17:07 (8 04)

16:23 (B 03) | 18:05

17:09 (B 04;

12 17:19 (B 04)
17:09 (B 04)
8 17:17 (B 04)

0:37

| 20

Lizenzierter Anwender:

Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

17:45

4 17:49

17:42

10 17:52
17:39

14 17:53
17:38

15 17:53
17:38

16 17:54
17:37

15 17:52
17:37

13 17:50
17:38

10 17:48
17:37

8 17:45

17:38

4 17:42

| Mai |Juni  |3uli |August | SeptembeyOktober
05:46  |05:00 | 04:57 06:24 | 07:14
20:39  |21:25 | 21:39 20:04 | 18:54
05:44 04:59 04:58 06:26 07:16
20:40 21:26 21:39 20:02 18:52
05:42 04:59 04:59 06:28 07:17
20142 |21:27 | 2138 20:00 | 18:49
05:40 | 0458 | 04:59 06:29 | 07:19
20:44 21:28 21:38 19:57 18:47
05:39 04:57 05:00 06:31 07:21
20:45 21:29 21:37 19:55 18:45
05:37  |0457 | 05:01 06:33 | 07:22
2047|2130 | 2137 19:53 | 18:43
05:35 04:56 05:02 06:34 07:24
20:49 21:31 21:36 19:50 18:40
05:33 04:55 05:03 06:36 07:26
2050 [21:32 | 21:36 19:48 | 18:38
05:31 | 0455 | 05:04 06:38 | 07:28
20:52 21:33 21:35 19:46 18:36
05:30 04:54 05:05 06:39 07:29
20:54 21:34 21:34 19:43 18:33
0528|0454 | 05:06 06:41 | 07:31
20555 |21:34 | 21:33 19:41 | 18:31
05:26 04:54 05:07 06:42 07:33
20:57 21:35 21:33 19:39 18:29
05:25 04:53 05:08 06:44 07:34
2058|2136 | 21:32 1936 | 18:27
0523 | 0453 | 05:09 06:46 | 07:36
21:00 21:36 21:31 19:34 18:25
05:21 04:53 05:10 06:47 07:38
21:02 21:37 21:30 19:32 18:22
0520 |0453 | 05:12 06:49 | 07:40
21:03  |21:37 | 21:29 19:29 | 18:20
05:18 04:53 05:13 06:51 07:41
21:05 21:38 21:28 19:27 18:18
05:17 04:53 05:14 06:52 07:43
2106|2138 |21:27 19:25 | 18:16
05:15  |0453 | 05:15 06:54 | 07:45
21:08 21:39 21:25 19:22 18:14
05:14 04:53 05:17 06:56 07:47
21:09 21:39 21:24 19:20 18:12
0513 |0453 | 05:18 06:57 | 07:49
2011|2139 |23 19:18 | 18:09
05:11 04:53 05:19 06:59 07:50
21:12 21:40 21:22 19:15 18:07
05:10 04:53 05:21 07:01 07:52
21113 |2140 | 21:20 19:43 | 18:05
05:09  |0454 | 05:22 07:02 | 07:54
21:15 21:40 21:19 19:11 18:03
05:08 04:54 05:24 07:04 06:56
21:16 21:40 21:18 19:08 17:01
05:06  |0454 | 05:25 07:06 | 06:57
21:17  |2140 | 2116 19:06 | 16:59
05:05 04:55 05:27 07:07 06:59
21:19 21:40 21:15 19:03 16:57
05:04 04:55 05:28 07:09 07:01
2120|2140 | 2113 19:01 | 16:55
05:03  |0456 | 05:30 07:11 | 07:03
2121|2140 | 2112 18:50 | 16:53
05:02 04:57 05:31 07:12 07:05
21:23 21:39 21:10 18:56 16:51
05:01 05:33 07:07
|21:24 | 21:08 16:49
| 486 500 | 503 381 31
| | |

109

Ramboll Deutschland GmbH

B 04)
B 04)
B 04)
B 04)
B 04)
B 04)
B 04)
B 04)
B 04)
B 04)
B 04)
B 04)
B 04)
B 04)
B 04)
B 04)
B 04)
B 04)
B 04)

B 04)

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

Tag im Monat

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

Minuten mit Schatten

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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| November
07:08
16:47
07:10
16:46
07:12
1644 4
07:14
16:42 10
07:16
16:40 13
07:17
16:38 15
07:19
16:37 16
07:21
16:35 17
07:23
16:33 17
07:25
16:32 17
07:26
16:30 16
07:28
16:28 14
07:30
1627 22
07:32
16:25 23
07:34
16:24 24
07:35
1623 23
07:37
16:21 22
07:39
1620 22
07:41
16:19 23
07:42
16:17 24
07:44
1616 24
07:46
16:15 25
07:47
1614 26
07:49
16:13 25
07:51
16:12 26
07:52
1611 25
07:54
16:10 26
07:55
16:09 25
07:57
16:08 25
07:58
16:07 24
265
573

15:49 (B 03)
15:53 (B 03)
15:46 (B 03)
15:56 (B 03)
15:45 (B 03)
15:58 (B 03)
15:44 (B 03)
15:59 (B 03)
15:43 (B 03)
15:59 (B 03)
15:43 (B 03)
16:00 (B 03)
15:43 (B 03)
16:00 (B 03)
15:43 (B 03)
16:00 (B 03)
15:43 (B 03)
15:59 (B 03)
15:43 (B 03)
15:57 (B 03)

15:04 (4)
15:56 (B 03)

15:02 (4)
15:54 (B 03)

15:01 (4)
15:53 (B 03)

15:00 (4)
15:51 (B 03)

14:59 (4)
15:50 (B 03)

14:59 (4)

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

10.02.2021 12:14 / 14

08:00

| Dezember

15:01 (4)
15:25 (4)
15:02 (4)
15:25 (4)
15:02 (4)
15:25 (4)
15:04 (4)
15:26 (4)
15:04 (4)
15:25 (4)
15:05 (4)
15:26 (4)
15:06 (4)
15:25 (4)
15:06 (4)
15:25 (4)
15:07 (4)
15:25 (4)
15:09 (4)
15:26 (4)
15:09 (4)
15:26 (4)
15:10 (4)
15:25 (4)
15:11 (4)
15:25 (4)
15:12 (4)
15:26 (4)
15:13 (4)
15:26 (4)
15:14 (4)
15:26 (4)
15:14 (4)
15:25 (4)
15:15 (4)
15:26 (4)
15:16 (4)
15:26 (4)
15:16 (4)
15:26 (4)
15:17 (4)
15:27 (4)
15:17 (4)
15:27 (4)
15:18 (4)
15:28 (4)
15:18 (4)
15:28 (4)
15:18 (4)
15:28 (4)
15:19 (4)
15:30 (4)
15:19 (4)
15:31 (4)
15:19 (4)
15:31 (4)
15:19 (4)
15:32 (4)
15:19 (4)
15:33 (4)
15:19 (4)
15:34 (4)

windPRO



19-1-3120-001-SB

Projekt:

19-1-3120-001

RauBe Beteiligungs Gmb

Steinburgring 29
48431 Rheine

SHADOW - Kalender
Berechnung: Gesamtbelastung astr.Schattenrezeptor: H-12 - Hermsdorf, Am Kniihl 1

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

Beschreibung:
Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt

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]08:24 14:04 (4,
| 16:12 52 15:18 (B 03;
2108:24 14:04 (4
| 16:13 51 15:17 (B 03]
308:24 14:05 (4,
| 16:14 50 15:18 (B 03;
4108:23 14:06 (4
| 16:15 50 15:19(B 03;
5108:23 14:07 (4,
| 16:17 48 15:19 (B 03;
6]08:23 14:08 (4
| 16:18 46  15:19 (B 03]
7108:22 14:09 (4
| 16:19 44 15:19 (B 03;
808:22 14:11 (4
| 16:20 43 15:20 (B 03]
9]08:22 14:12 (4
| 16:22 43 15:48 (B 02]
10 | 08:21 14:14 (4)
| 16:23 42 15:49 (B 02)
111 08:20 14:16 (4)
| 16:25 39 5:
121 08:20 14:58 (B 03)
| 16:26 32 15:53(B02)
13| 08:19 14:59 (B 03)
116:28 32 15:54 (B 02)
14 08:18 14:59 (B 03)
116:29 35  15:56 (B 02)
15| 08:17 15:01 (B 03)
| 16:31 35 15:58(B02)
16 | 08:17 15:02 (B 03)
| 16:32 34
171 08:16 15:03 (B 03)
| 16:34 35 16:01(B02)
18 | 08:15 15:04 (B 03)
116:36 33 16:01 (B 02)
19 | 08:14
116:37 28 16:02 (B 02)
20| 08:13 15:42 (B 02)
| 16:39 20 16:02 (B 02)
21 08:12 15:43 (B 02)
116:41 20 (B802)
22| 08:10 15:42 (B 02)
| 16:42 21 16:03 (B 02)
23| 08:09 15:43 (B 02)
116:44 20 16:03 (B 02)
24 | 08:08 15:44 (B 02)
|16:46 22 16:10 (1)
25 08:07 15:44 (B 02)
116:48 30 16:14 (1)
26 | 08:05 15:45 (B 02)
116:49 31 16:16 (1)
27| 08:04 15:46 (B 02)
|16:51 31 16:17 (1)
28 | 08:03 15:47 (B 02)
116:53 32 16:19 (1)
29 | 08:01 15:48 (B 02)
116:55 32 16:20 (1)
30 | 08:00 15:50 (B 02)
116:57 30 16:20 (1)
31 07:58 15:59 (1)
|

16:59 23 16:22 (1)
Sonnenscheinstunden | 258
astr.max.mogl.Beschattung | 1084

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

Tag im Monat

| Februar

07:57
17:00
07:55

277

24

24

24

24

24

24

32

36

38

39

39

36

27

26

26

33

37

39

40

40

40

40

38

36

24

23

22

21

876

15:58 (1)
16:22 (1)
15:58 (1)
16:22 (1)
15:59 (1)
16:23 (1)
15:59 (1)
16:23 (1)
15:59 (1)
16:23 (1)
15:59 (1)
16:23 (1)
15:59 (1)
16:42 (B 04)
16:00 (1)
16:44 (B 04)
16:01 (1)
16:47 (B 04)
16:03 (1)
16:49 (B 04)
16:04 (1)
16:50 (B 04)
16:06 (1)
16:51 (B 04)
16:11 (1)
16:51 (B 04)
16:26 (B 04)
16:52 (B 04)
16:26 (B 04)
16:52 (B 04)
16:26 (B 04)
17:00 (GRO1)
16:25 (B 04)
17:02 (GRO1)
16:25 (B 04)
17:04 (GRO1)
16:25 (B 04)
17:05 (GRO1)
16:26 (B 04)
17:06 (GRO1)
16:27 (B 04)
17:07 (GRO1)
16:28 (B 04)
17:08 (GRO1)
16:30 (B 04)
17:08 (GRO1)
16:31 (B 04)
17:07 (GRO1)
16:43 (GRO1)
17:07 (GRO1)
16:44 (GRO1)
17:07 (GRO1)
16:44 (GRO1)
17:06 (GRO1)
16:45 (GRO1)
17:06 (GRO1)

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

|Mérz |April
07:03 16146 (GRO1) | 06:52
17:53 18 17:04 (GROL) | 19:47
07:01 16:47 (GRO1) | 06:49
17:5¢ 15 17:02 (GRO1) | 19:49
06:58 16:50 (GRO1) | 06:47
17:56 10 17:00 (GRO1) | 19:51
06:56 06:45
17:58 19:52
06:54 06:42
18:00 19:54
06:52 06:40
18:02 19:56
06:49 06:38
18:03 19:57
06:47 06:35
18:05 19:59
06:45 06:33
18:07 20:01
06:43 06:31
18:09 20:03
06:40 06:29
18:11 20:04
06:38 06:26
18:12 20:06
06:36 06:24
18:14 20:08
06:33 06:22
18:16 20:10
06:31 06:20
18:18 20:11
06:29 06:18
18:19 20:13
06:26 06:15
18:21 20:15
06:24 06:13
18:23 20:16
06:22 06:11
18:25 20:18
06:20 06:09
18:26 20:20
06:17 06:07
18:28 20:22
06:15 06:05
18:30 20:23
06:13 06:02
18:32 20:25
06:10 06:00
18:33 20:27
06:08 05:58
18:35 20:28
06:06 05:56
18:37 20:30
06:03 05:54
18:38 2032
06:01 05:52
18:40 20:34
06:59 05:50
19:42 2035
06:56 05:48
19:44 20:37
06:54 |
19:45 |
367 | 417
43 |

Minuten mit Schatten

05:46
20:39
05:44

| Juni

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Seite 53 von 140

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

13uli

04:57
21:39
04:58

| August

| SeptembejrOktober
06:24 | 07:14
20:04 | 18:54
06:26 | 07:16
20:02 | 18:52
06:28 | 07:17
20:00 18:50
06:29 07:19
19:57 18:47
06:31 07:21
19:55 18:45
06:33 07:22
19:53 18:43
06:34 07:24
19:50 18:40
06:36 07:26
19:48 18:38
06:38 07:28
19:46 18:36
06:39 07:29
19:43 18:34
06:41 07:31
19:41 18:31
06:43 07:33
19:39 18:29
06:44 07:34
19:36 18:27
06:46 07:36
19:34 18:25
06:47 07:38
19:32 18:22
06:49 07:40
19:29 18:20
06:51 07:41
19:27 18:18
06:52 07:43
19:25 18:16
06:54 07:45
19:22 18:14
06:56 07:47
19:20 18:12
06:57 07:49
19:18 18:09
06:59 07:50
19:15 18:07
07:01 07:52
19:13 18:05
07:02 07:54
19:11 18:03
07:04 06:56
19:08 17:01
07:06 06:57
19:06 16:59
07:07 06:59
19:04 16:57
07:09 07:01
19:01 16:55
07:11 07:03
18:59 16:53
07:12 07:05
18:56 16:51
1 07:07
| 16:49
381 | 331

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

17:27 (GRO1)
4 17:31 (GRO1)
17:23 (GRO1)
12 17:35 (GRO1)
17:21 (GRO1)
16 17:37 (GRO1)
17:18 (GRO1)
19 17:37 (GRO1)
17:17 (GRO1)
21 17:38 (GRO1)
17:16 (GRO1)
23 17:39 (GRO1)
17:16 (GRO1)
23 17:39 (GRO1)

17:06 (B 04)
30 17:39 (GRO1)
17:03 (B 04)

36 17:39 (GRO1)
17:00 (B 04)

38 17:38 (GRO1)
16:58 (B 04)

40 17:38 (GRO1)
16:57 (B 04)

40 17:37 (GRO1)
16:56 (B 04)

41 17:37 (GRO1)
16:56 (B 04)

40 17:36 (GRO1)
16:55 (B 04)

39 17:34 (GRO1)
15:55 (B 04)

37 16:32 (GRO1)
15:55 (B 04)

31 16:28 (GRO1)
15:55 (B 04)

26 16:21 (B 04)
15:55 (B 04)

26 16:21 (B 04)
15:38 (1)

31 16:21 (B 04)
15:34 (1)

37 16:19 (B 04)
15:32 (1)

38 16:18 (B 04)

24

25

25

25

24

24

23

29

22

20

21

20

20

28

866

15:31 (1)
16:17 (B 04)
15:30 (1)
16:15 (B 04)
15:29 (1)
16:13 (B 04)
15:29 (1)
16:11 (B 04)
15:28 (1)
15:52 (1)
15:28 (1)
15:53 (1)
15:28 (1)
15:53 (1)
15:28 (1)
15:53 (1)
15:29 (1)
15:53 (1)
15:29 (1)
15:53 (1)
15:30 (1)
15:53 (1)
15:22 (B 02)
15:52 (1)
15:20 (B 02)
15:52 (1)
15:19 (B 02)
15:51 (1)
15:19 (B 02)
15:50 (1)
15:18 (B 02)
15:49 (1)
15:18 (B 02)
15:48 (1)
15:18 (B 02)
15:44 (1)
15:17 (B 02)
15:37 (B 02)
15:17 (B 02)
15:38 (B 02)
15:18 (B 02)
15:38 (B 02)
15:18 (B 02)
15:38 (B 02)
14:44 (B 03)
15:39 (B 02)
14:42 (B 03)
15:39 (B 02)
14:40 (B 03)
15:38 (B 02)
14:40 (B 03)
15:38 (B 02)
14:40 (B 03)
15:37 (B 02)
14:40 (B 03)
15:36 (B 02)
14:39 (B 03)
15:34 (B 02)
14:39 (B 03)
15:34 (B 02)

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

10.02.2021 12:14/ 15

13:59 (4)
15:32 (B 02)
13:57 (4)
15:32 (B 02)
13:56 (4)
15:31 (B 02)
13:55 (4)
15:04 (B 03)
13:54 (4)
15:04 (B 03)
13:55 (4)
15:05 (B 03)
13:54 (4)
15:06 (B 03)
13:54 (4)
15:06 (B 03)
13:54 (4)
15:07 (B 03)
13:54 (4)
15:07 (B 03)
13:54 (4)
15:08 (B 03)
13:54 (4)
15:08 (B 03)
13:54 (4)
15:08 (B 03)
13:55 (4)
15:09 (B 03)
13:55 (4)
15:09 (B 03)
13:55 (4)
15:10 (B 03)
13:55 (4)
15:10 (B 03)
13:55 (4)
15:10 (B 03)
13:56 (4)
15:11 (B 03)
13:56 (4)
15:11 (B 03)
13:57 (4)
15:12 (B 03)
13:57 (4)
15:12 (B 03)
13:58 (4)
15:13 (B 03)
13:58 (4)
15:13 (B 03)
13:59 (4)
15:14 (B 03)
14:00 (4)
15:15 (B 03)
14:00 (4)
15:15 (B 03)
14:01 (4)
15:15 (B 03)
14:01 (4)
15:16 (B 03)
14:02 (4)
15:16 (B 03)
14:03 (4)
15:17 (B 03)

windPRO
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: H-13 - Hermsdorf, GenossenschaftsstraBBe 6
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich 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 [Juli |August | SeptembefOktober | November
1108:24 15:07 (3) | 07:57 16:06 (B 03) | 07:03 17:06 (B 04) | 06:52 05:00 |04:57  [05:34  |06:24 | 07:14 07:08
| 1612 22 15:29(3) |17:00 21 : 20 17:26 (GROL) | 19:47 2125|2139 [21:07 | 20:04 | 18:54 1647 17
20824 15:06 (4) | 07:55 17:07 (B 04) | 06:49 04:59  |04:58  [05:36 | 06:226 | 07:16 07:10
| 1613 23 1529 (3) | 17:02 21 21 17:28 (GROL) | 19:49 2126|2139 [21:05  |20:02 | 18:52 16146 24
30824 15:07 (4) | 07:53 17:07 (B 04) | 06:47 04:59 | 04:59  [05:37 | 06:28 | 07:17 07:12
| 16:14 24 1531 (4) |17:04 22 23 17:30 (GROL) | 19:51 2127|2138 [21:03  [20:00 | 18:50 16144 26
40823 15:07 (4) | 07:52 17:07 (B 04) | 06:45 04:58 | 04:59  [05:39  |06:29 | 07:19 17:53 (GRO1) | 07:14
| 1615 25 15:32(4) | 17:06 23 22 17:29 (GROY) | 19:52 2128|2138 [21:02  |19:57  [18:47 6 17:59 (GROL) | 16:42 26
5 08:23 15:07 (4) | 07:50 17:09 (B 04) | 06:42 04:57  |05:00 [05:40 | 06:31 | 07:21 17:50 (GRO1) | 07:16
| 1617 25 15:32(4) | 17:08 25 20 17:29 (GROL) | 19:54 2129|2137 [21:00  |19:55 [ 1845 12 18:02 (GROL) | 16:40 27
6] 08:23 15:08 (4) | 07:48 17:11 (8 04) | 06:40 0457 0501  [05:42  [06:33 | 07:22 17:49 (GRO1) | 07:17
| 1618 25 15:33(4) | 17:10 27 18 17:29 (GRO1) | 19:56 21:30 2137 [20:58  [19:53 [ 18:43 14 18:03 (GROI) | 16:38 25
7 08:22 15:07 (4) | 07:47 17:12 (GRO1) | 06:38 04:56 | 05:02  [05:44 | 06:34 | 07:24 17:48 (GRO1) | 07:19
| 1619 26 15:33(4) |17:12 27 16 17:28 (GRO1) | 19:57 21:31 2136 [20:56 | 19:50 [ 18:40 16  18:04 (GROL) | 16:37 24
8] 08:22 15:08 (4) | 07:45 17:13 (GROL) | 06:35 04:55  |05:03  [05:45 | 06:36 | 07:26 17:45 (B 04) | 07:21
| 1620 27 1535 (4) |17:13 26 13 17:26 (GRO1) | 19:59 21:32 2136 [20:54  [19:48 [ 18:38 19 18:04 (GROIL) | 1635 21
9 08:22 15:08 (4) | 07:43 17:15 (GRO1) | 06:33 0455 0504 [05:47  |06:38 | 07:28 17:43 (B 04) | 07:23
| 1622 27 15:35(4) | 17:15 23 9 17:24 (GRO1) | 20:01 21:33 2135 [20:53  [19:46 [ 18:36 21 18:04 (GROL) | 16:33 20
10| 08:21 15:08 (4) | 07:41 16:31 (B 02) | 06:43 06:31 04:55 | 05:05  [05:48 | 06:39 | 07:29 17:42 (B 04) | 07:25
| 1623 27 15:35(4) | 17:17 18 16:49 (1) | 18:09 20:03 21:3¢ | 2134 | 20:51 19:43  [18:33 22 18:04 (GROI) [ 16:32 20
111 08:20 15:08 (4) | 07:40 16:32 (B 02) | 06:40 06:29 0454|0506  [05:50  [06:41 | 07:31 17:41 (B 04) | 07:26
| 1625 28 1536 (4) | 17:19 19 16:51 (1) | 18:10 20:04 21:3¢ 2133 20449 [19:41 [ 18:31 22 18:03 (GROIL) | 16:30 19
12 08:20 15:09 (4) | 07:38 16:32 (1) | 06:38 06:26 04:54 | 05:07 [05:52 |06:42 | 07:33 17:41 (B 04) | 07:28
| 1626 28 15:37(4) | 17221 20 16:52 (1) | 18:12 20:06 21:35 2133 [20:47  [19:39  [18:29 20 18:01 (GROL) | 16:29 26
13 08:19 15:09 (4) | 07:36 16:32 (1) | 06:36 06:24 04:53  |05:08  [05:53 | 06:44 | 07:34 17:40 (B 04) | 07:30
| 1628 28 1537 (4) | 17:23 20 16:52 (1) | 18:14 20:08 21:36 2132|2045 [19:36 [ 18:27 18  17:58(B04) | 16:27 30
14 08:18 15:09 (4) | 07:34 16:32 (1) | 06:33 06:22 0453|0509  [05:55  |06:46 | 07:36 17:40 (B 04) | 07:32
| 1629 29 15:38(4) | 17:25 20 16:52 (1) | 18:16 20:09 21:36 2131 [20:43  [19:34  [18:25 16  17:56(B04) | 16:25 32
15| 08:17 15:10 (4) | 07:32 16:32 (1) | 06:31 06:20 04:53  |05:10  [05:56 | 06:47 | 07:38 17:40 (B 04) | 07:34
| 1631 28 15:38(4) | 17:27 20 16:52 (1) | 18:18 20:11 21:37 2130 | 20:41 1932 [18:22 14 17:54(B04) [16:24 33
16 | 08:17 15:10 (4) | 07:30 16:32 (1) | 06:29 06:17 0453 0512 [05:58  [06:49 | 07:40 17:41 (B 04) | 07:35
| 1632 29 15:39 (4) | 17:28 20 16:52 (1) | 18:19 20:13 21:37 2129 [20:39  [19:29 [ 18:20 11 17:52(B04) | 16:23 30
17 08:16 15:10 (4) | 07:28 16:32 (1) | 06:26 06:15 04:53 | 05:13  [06:00 | 06:51 | 07:41 17:41 (B 04) | 07:37
| 1634 29 15:39(4) | 17:30 19 16:51 (1) | 18:21 20:15 21:38 2128 [20:37 1927 [18:18 9 17:50(B04) | 16:21 30
18] 08:15 15:10 (4) | 07:26 16:33 (1) | 06:24 06:13 04:53 | 05:14  [06:01 | 06:52 | 07:43 17:43 (B 04) | 07:39
| 1636 28 15:38(4) | 17:32 17 16:50 (1) | 18:23 20:16 2138 |21:27  [20:35  [19:25  [18:16 5  17:48(B04) [1620 26
19| 08:14 15:11 (4) | 07:24 16:34 (1) | 06:22 06:11 04:53 | 0515  [06:03 | 06:54 | 07:45 07:41
| 1637 28 15:39 (4) | 17:3¢ 15 16:49 (1) | 18:25 20:18 21:39 2125 [20:33  [19:22 | 18:14 16:19 26
20 | 08:13 15:11 (4) | 07:22 16:35 (1) | 06:19 06:09 04:53 | 05:17  [06:05 | 06:56 | 07:47 07:42
| 1639 28 15:39(4) | 17:36 13 16:48 (1) | 18:26 20:20 21:39 2124 [ 20:31 1920 |18:12 16:17 27
21 08:12 15:12 (4) | 07:20 16:38 (1) | 06:17 06:07 04:53 | 05:18 [ 06:06 | 06:57 | 07:49 17:07 (1) | 07:44
| 1641 28 15140 (4) | 17:38 7 16:45 (1) | 18:28 20:22 21:39 2123 [20:28  |19:18 [ 18:09 10 17:17 (1) | 16:16 28
22| 08:10 15:12 (4) | 07:18 06:05 04:53 | 05:19  [06:08 | 06:59 | 07:50 17:05 (1) | 07:46
| 1642 27 15:39 (4) | 17:40 20:23 21:40 2122 [20:26  |19:15 [ 18:07 14 17:19 (1) | 16:15 28
23| 08:09 15:13 (4) | 07:16 06:02 04:53 0521  [06:10 | 07:01 | 07:52 17:04 (1) | 07:47
| 16:44 26 1539 (4) | 17:41 2 20:25 21:40 2120 [20:24 1913 [18:05 16 17:20 (1) [ 16:14 28
24 | 08:08 15:15 (4) | 07:14 06:00 04:54  |05:22  [06:11  |07:02 | 07:54 17:03 (1) | 07:49
| 1646 26 16:14(B03)|17:43 6 20:27 21:40 2119 [20:22  |19:11  [18:03 18 1721 (1) [16:13 29
25 | 08:07 15:15 (4) | 07:11 05:58 04:54 0524  [06:13 | 07:04 | 06:56 16:02 (1) | 07:51
| 16:48 30 16:16(B03)|17:45 9 20:28 21:40 2118 [20:220  |19:08  [17:01 19 1621 (1) [16:12 28
26 | 08:05 15:17 (4) | 07:09 05:56 04:55 | 05:25 [ 06:15 | 07:06 | 06:57 16:02 (1) | 07:52
| 16:49 30 16:18(B03)|17:47 12 20:30 21:40 2116 [20:18  |19:06 | 16:59 20 16:22 (1) [16:11 29
27| 08:04 15:17 (4) | 07:07 05:54 04:55 0527  [06:16 | 07:07 | 06:59 16:01 (1) | 07:54
| 16:51 32 16:20(B03)|17:49 15 20:32 21:40  |21:15  [20:15  |19:03 [ 16:57 21 1622 (1) [16:10 28
28 | 08:03 15:20 (4) | 07:05 05:52 04:55 0528 [ 06:18 | 07:09 | 07:01 16:02 (1) | 07:55
] 16:53 30 16:22(B03)|17:51 18 20:33 21:40 2113 [20:13 [19:01 | 16:55 20 16:22 (1) [ 16:09 29
29 | 08:01 15:21 (4) 05:50 04:56 | 05:30  [06:19  |07:11 | 07:03 16:01 (1) | 07:57
| 16:55 30 16:24 (B03) 20:35 21:40 2112 |20:11 18559 [16:53 20 16:21 (1) [ 16:08 28
30 | 08:00 15:24 (4) 05:48 04:57 0531  [06:21 |07:12 | 07:05 16:01 (B 02) | 07:58
| 16:57 27 16:26 (B03) 20:37 21:39  |21:10  [20:09 |18:56  [16:51 19 1620 (1) | 16:07 28
3107:58 16:07 (B 03) 05:33 | 06:23 07:07 16:00 (B 02)
] 16:58 20 16:27 (B03) |21:08 | 20:06 16:49 19 16:19 (1)
Sonnenscheinstunden | 258 277 416 500 | 503 455 381 31 265
astr.max.mdgl.Beschattung | 840 485 162 | I | | 421 792

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

Tag im Monat Sonnenaufgang  (SS:MM)

16:00 (B 02)
16:17 (1)
15:43 (B 03)
16:15 (B 02)
15:41 (B 03)
16:13 (B 02)
15:39 (B 03)
16:11 (B 02)
15:38 (B 03)
16:10 (B 02)
15:38 (B 03)
16:08 (B 02)
15:37 (B 03)
16:06 (B 02)
15:37 (B 03)
16:04 (B 02)
15:37 (B 03)
15:57 (B 03)
15:37 (B 03)
15:57 (B 03)
15:38 (B 03)
15:57 (B 03)
14:56 (4)
15:57 (B 03)
14:53 (4)
15:56 (B 03)
14:51 (4)
15:54 (B 03)
14:50 (4)
15:53 (B 03)
14:50 (4)
15:51 (B 03)
14:49 (4)
15:50 (B 03)
14:49 (4)
15:48 (B 03)
14:47 (4)
15:13 (4)
14:47 (4)
15:14 (4)
14:47 (4)
15:15 (4)
14:47 (4)
15:15 (4)
14:48 (4)
15:16 (4)
14:48 (4)
15:17 (4)
14:48 (4)
15:16 (4)
14:48 (4)
15:17 (4)
14:49 (4)
15:17 (4)
14:48 (4)
15:17 (4)
14:49 (4)
15:17 (4)
14:50 (4)
15:18 (4)

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

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.02.2021 12:14/ 16

| Dezember
08:00
16:07 28
08:01
16:06 27
08:03
16:05 27
08:04
16:05 27
08:05
16:04 26
08:07
16:04 25
08:08
16:03 25
08:09
16:03 24
08:10
16:03 24
08:12
16:02 23
08:13
16:02 23
08:14
16:02 22
08:15
16:02 22
08:16
16:02 21
08:17
16:02 22
08:17
16:02 21
08:18
16:02 22
08:19
16:03 22
08:20
16:03 21
08:20
16:03 21
08:21
16:04 21
08:22
16:04 21
08:22
16:05 21
08:22
16:05 21
08:23
16:06 21
08:23
16:07 22
08:23
16:07 21
08:24
16:08 21
08:24
16:09 22
08:24
16:10 21

| 08:24

j16:11 22

| 242

| 707

14:50 (4)
15:18 (4)
14:51 (4)
15:18 (4)
14:51 (4)
15:18 (4)
14:52 (4)
15:19 (4)
14:52 (4)
15:18 (4)
14:54 (4)
15:19 (4)
14:54 (4)
15:19 (4)
14:55 (3)
15:19 (4)
14:55 (4)
15:19 (4)
14:57 (3)
15:20 (4)
14:57 (3)
15:20 (4)
14:58 (3)
15:20 (4)
14:58 (3)
15:20 (3)
14:59 (3)
15:20 (3)
14:59 (3)
15:21 (3)
15:00 (3)
15:21 (3)
14:59 (3)
15:21 (3)
15:00 (3)
15:22 (3)
15:01 (3)
15:22 (3)
15:01 (3)
15:22 (3)
15:02 (3)
15:23 (3)
15:02 (3)
15:23 (3)
15:03 (3)
15:24 (3)
15:03 (3)
15:24 (3)
15:03 (3)
15:24 (3)
15:04 (3)
15:26 (3)
15:05 (3)
15:26 (3)
15:05 (3)
15:26 (3)
15:05 (3)
15:27 (3)
15:06 (3)
15:27 (3)
15:06 (3)
15:28 (3)

windPRO



19-1-3120-001-SB

Projekt:

19-1-3120-001

RauBe Beteiligungs Gmb

Steinburgring 29
48431 Rheine

H Sachsen-Anhalt

SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: H-14 - Hermsdorf, PaluckistraBe 2
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|3anuar
1]08:24 15:32 (3
|16:12 5 15:37(3
21 08:24 15:31 (3;
11613 7 15:38(3
310824 15:31 (3;
|16:14 8 15:39(3
4108:23 15:31 (3;
116:15 10 15:41(3

5 08:23 15:31 (3;
116:17 11 15:42 (3
6108:23 15:31 3
|16:18 12 15:43(3
7108:22 15:31 (3;
116:19 13 15:44(3

81 08:22 15:31 (3;
116:20 15 15:46 (3
9] 08:21 15:31 (3;
11622 17 15:48(3

10 | 08:21 15:31 (3;
|16:23 18 15:49(3
111 08:20 15:30 (3;
|16:25 20 15:50 (3

12 1 08:20 15:30 (3;
|16:6 20 15:50 (3
131 08:19 15:31 (3;
|16:28 21 15:52(3
141 08:18 15:32 (3;
11629 20 15:52(3

15| 08:17 15:32 (3;
16:31 22 15:54 (4]

16 | 08:17 15:32 (3;
1632 24 15:56 (4

17 | 08:16 15:33 (3;
1634 25 15:58(4

18 | 08:15 15:32 (3;
1636 26 15:58(4

19| 08:14 15:33 (3;
1637 26 15:59 (4

20| 08:13 15:34 (3;
1639 27 16:01(4
21]08:11 15:35 (3;
1641 27 16:02(4

22 08:10 15:35 (3;
1642 27 16:02(4
23108:09 15:36 (3;
16:44 27 16:03 (4

241 08:08 15:37 (3;
16:46 27 16:04 (4

25 08:07 15:37 (4
16148 27 16:04 (4

26| 08:05 15:38 (4
1649 27 16:05(4

27| 08:04 15:38 (4
|16:51 27 16:05(4
281 08:03 15:38 (4
|16:53 28 16:06 (4
291 08:01 15:38 (4
|16:55 27 16:05 (4
301 08:00 15:38 (4
116:57 27 16:05 (4
31107:58 15:39 (4

|16:58 27 16:06 (4
Sonnenscheinstunden | 258
astr.max.mdgl.Beschattung | 645

|Februar

| 07:57

277

25

24

23

22

20

22

24

25

26

509

|April |Mai
06:52 | 05:46

19:47 | 20:39

06:49 | 05:44

19:49 | 20:40

06:47 | 05:42

2 19:51 | 20:42
06:45 | 05:40

5 19:52 | 20:44
06:42 | 05:39

9 19:54 20:45
06:40 | 05:37

12 19:56 | 20:47
06:38 | 05:35

14 19:57 | 20:49
06:35 | 05:33

16 19:59 | 20:50
06:33 | 05:31

17 2001 | 20:52
1 06:31 | 05:30

17 17:41(GRO1) | 20:03 | 20:54
17:23 (GRO1) | 06:29 | 05:28

16 17:39 (GRO1) | 20:04 | 20:55
17:24 (GRO1) | 06:26 | 05:26

15 17:39 (GRO1) | 20:06 | 20:57
17:26 (GRO1) | 06:24 | 05:25

11 17:37(GRO1) | 20:08 | 20:58
17:28 (GRO1) | 06:22 | 05:23

6 17:34(GRO1) [ 20:09 | 21:00
06:20 | 05:21

20111 |21:02

06:17 | 05:20

20:13 | 21:03

06:15 | 05:18

20:15 | 21:05

06:13 | 05:17

20:16 | 21:06

06:11 05:15

20:18 | 21:08

06:09 | 05:14

2020 | 21:09

06:07 | 05:13

2021 |2rl

06:05 | 05:11

2023|2112

06:02 | 05:10

2025|2113

06:00 | 05:09

2027|2115

05:58 | 05:08

2028|2116

05:56 | 05:06

2030|2117

05:54 | 05:05

2032|2119

0552 ]05:04

2033 |21:20

05:50 | 05:03

2035|2121

05:48 | 05:02

2037|2123

05:01

2124

416 486

Windpark Irxleben, Landkreis Borde,

13uni

0!
2
0
2.
0
2.
0
2.
0
2
0
2
0
2.
0
2.
0
2.
0
2
0
2
0
2.
0
2.
0
2.
0
2
0
2
0
2.
0
2.
0
2.
0
2
0
2
0
2.
0
2.
0
2.
0
2
0
2
0
2.
0
2.
0
2.
0
2

13uli

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Seite 55 von 140

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

|August | September | Oktober
05:34 | 06:24 07:14 18:04 (GRO1)
2107 |20:04 18:54 13 18:17 (GRO1)
05:36 | 06:26 07:16 18:03 (GRO1)
21:05 | 20:02 18:52 15 18:18 (GRO1)
05:37 | 06:28 07:17 18:02 (GRO1)
21:03 | 20:00 18:49 17 18:19 (GRO1)
05:39 | 06:29 07:19 18:01 (B 04)
21:02 | 19:57 18:47 17 18:18 (GRO1)
05:40 | 06:31 07:21 18:00 (B 04)
21:00 19:55 18:45 17 18:17 (B 04)
05:42 | 06:33 07:22 18:00 (B 04)
20:58 19:53 18:43 15  18:15(B04)
05:44 | 06:34 07:24 18:00 (B 04)
20556 | 19:50 18:40 13 18:13 (B 04)
05:45 | 06:36 07:26 17:59 (B 04)
20554 | 19:48 18:38 11 18:10 (B 04)
05:47 | 06:38 07:28 18:00 (B 04)
20553 | 19:46 18:36 8 18:08 (B 04)
05:48 | 06:39 07:29 18:01 (B 04)
2051 | 19:43 18:33 4 18:05(B04)
05:50 | 06:41 07:31
20149 | 19:41 18:31
05:52 | 06:42 07:33
20147 | 19:39 18:29
05:53 | 06:44 07:34
20145 | 19:36 18:27
05:55 | 06:46 07:36
20143 | 19:34 18:25
05:56 | 06:47 07:38
20141 |19:32 18:22
05:58 | 06:49 07:40
2039 | 19:29 1820 10
06:00 | 06:51 07:41
2037 | 19:27 18:18 14
06:01 | 06:52 07:43
2035 | 19:25 18:16 16
06:03 | 06:54 07:45
2033 | 19:22 18:14 18
06:05 | 06:56 07:47
2031 |19:20 1812 18
06:06 | 06:57 07:49
2028 | 19:18 18:09 19
06:08 | 06:59 07:50
2026 | 19:15 18:07 19
06:10 | 07:01 07:52
2024 | 19:13 18:05 19 135 (
06:11 | 07:02 07:54 17:07 (8 03)
2022 | 19:11 18:03 26 17:34 (1)
06:13 | 07:04 06:56 16:05 (B 03)
2020 | 19:08 1700 27 16:32(B02)
06:15 | 07:06 06:57 16:04 (B 03)
20:18 | 19:06 16:59 26 16:30 (B 02)
06:16 | 07:07 06:59 16:03 (B 03)
20:15 | 19:03 1657 25 16:28 (B 02)
06:18 | 07:09 07:01 16:02 (B 03)
20:13 | 19:01 16:55 24 16:26 (B 02)
06:19 | 07:11 07:03 16:01 (B 03)
20:11 | 18:59 1653 22 16:23 (B 02)
06:21 | 07:12 18:07 (GRO1) | 07:05 16:01 (B 03)
20:09 [18:56 9 18:16(GROL) | 16:51 20  16:21(B02)
06:23 07:06 16:01 (B 03)
20:06 1649 18 16:19 (B 03)
455 381 331
| 9 451

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

Tag im Monat

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

Minuten mit Schatten

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

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

| November
07:08

16:47 15
07:10

1646 13
07:12

1644 13
07:14

1642 19
07:16

1640 20
07:17

1638 19
07:19

1637 2
07:21

1635 23
07:23

1633 24
07:25

1632 2

: 2%

28 27

: 27

: 27

: 27

: 27

21 27

: 27

: 27

: 27

: 27

s 27

1614 26
07:49

1613 26
0751

1612 25
0752

16:11 24
07:54

1610 2
07:55

1609 20
07:57

1608 20
07:58

1607 20
265

700

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

10.02.2021 12:14 / 17

16:02 (B 03
16:17 (B 03
16:02 (B 03
16:15 (B 03
15:21 (4,
16:13 (8 03
15:17 (4,
16:11 (8 03
15:15 (4
16:10 (8 03
15:13 (4
15:32 (4
15:12 (4
15:34 (4
15:11 (4,
15:34 (4
15:11 (4,
15:35 (4
15:10 (4
15:36 (4
15:10 (4
15:36 (4;
15:10 (4
15:37 (4
15:10 (4,
15:37 (4
15:10 (4,
15:37 (4
15:11 (4
15:38 (4
15:11 (4
15:38 (4
15:11 (4
15:38 (4
15:11 (3,
15:38 (4
15:10 (3;
15:37 (4
15:10 (3;
15:37 (4,
15:10 (3;
15:37 (4,
15:10 (3;
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15:10 (3;
15:36 (4
15:10 (3;
15:36 (4
15:10 (3;
15:35 (4,
15:10 (3;
15:34 (4,
15:11 (3;
15:33 (4
15:11 (3,
15:31 (3;
15:12 (3;
15:32 (3;
15:12 (3;

15:32 (3;
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: H-15 - Hermsdorf, Am Elbepark 1
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar | Mérz | Mai [ Juni | Juli | August | September | Oktober

1]08:24 07:57 07:03 18:49 (B 03) | 05:46 | 05:00 04:57 | 05:34 | 06:24 GRO1) | 07:14 17:26 (4,
| 16:12 17:00 17:52 21 16 19:05 (B 03) | 20:39 | 21:25 21:39 | 21:07 | 20:04 16 GRO1) | 18:54 30 17:56 (4
2| 08:24 07:55 07:01 18:51 (B 03) | 05:44 | 05:00 04:58 | 05:36 | 06:26 GRO1) | 07:16 17:26 (4
| 16:13 17:02 17:54 25 13 19:04 (B 03) | 20:40 | 21:26 21:39 | 21:05 | 20:02 18 GRO1) | 18:52 31 17:57 (4

3 08:24 07:53 06:58 18:53 (B 03) | 05:42 | 04:59 04:59 | 05:37 | 06:28 GRO1) | 07:17 17:25 (4,
16:14 17:04 17:56 27 8 19:01 (B 03) | 20:42 21:27 21:38 21:03 20:00 18 1 (GRO1) | 18:49 32 17:57 (4

4 08:23 07:52 06:56 19:20 (GRO1) | 05:40 04:58 04:59 05:39 06:29 GRO1) | 07:19 17:24 (4
16:15 17:06 17:58 29 6 19:26 (GRO1) | 20:44 21:28 21:38 21:02 19:57 18 GRO1) | 18:47 32 17:56 (4
508:23 07:50 06:54 19:19 (GRO1) | 05:39 04:57 05:00 05:40 06:31 GRO1) | 07:21 17:24 (4,
16:17 17:08 18:00 30 9 19:28 (GRO1) | 20:45 21:29 21:37 21:00 19:55 15 GRO1) | 18:45 32 17:56 (4

6] 08:23 07:48 06:52 19:17 (GRO1) | 05:37 04:57 05:01 05:42 06:33 GRO1) | 07:22 17:24 (4
16:18 17:10 18:02 32 13 19:30 (GRO1) | 20:47 21:30 21:37 20:58 19:53 12 GRO1) | 18:43 32 17:56 (4

7| 08:22 07:47 06:49 19:17 (GRO1) | 05:35 04:56 05:02 05:44 06:34 GRO1) | 07:24 17:24 (4
16:19 17:12 18:03 32 15 19:32 (GRO1) | 20:49 21:31 21:36 20:56 19:50 9 GRO1) | 18:40 32 17:56 (4

8 08:22 07:45 06:47 19:15 (GRO1) | 05:33 04:55 05:03 05:45 06:36 :15 (GRO1) | 07:26 17:24 (4,
16:20 17:13 18:05 32 18  19:33 (GRO1) | 20:50 21:32 21:36 20:54 19:48 6 19:21 (GRO1) | 18:38 30 17:54 (4

9| 08:21 07:43 06:45 19:15 (GRO1) | 05:31 04:55 05:04 05:47 06:38 18:47 (B 03) | 07:28 17:24 (4
16:22 17:15 18:07 32 18 19:33 (GRO1) | 20:52 21:33 21:35 20:53 19:46 7 18:54 (B 03) | 18:36 30 17:54 (4

10 | 08:21 07:41 16:36 (3) | 06:43 19:15 (GRO1) | 05:30 04:55 05:05 05:48 06:39 18:44 (B 03) | 07:29 17:25 (4,
16:23 17:17 10 16:46 (3) | 18:09 32 18 19:33 (GRO1) | 20:54 21:34 21:34 20:51 19:43 13 18:57 (B 03) | 18:33 28 17:53 (4

11| 08:20 07:39 16:34 (3) | 06:40 19:16 (GRO1) | 05:28 04:54 05:06 05:50 06:41 18:42 (B 03) | 07:31 17:26 (4
16:25 17:19 14 16:48 (3) | 18:10 31 16 19:32 (GRO1) | 20:55 21:34 21:33 20:49 19:41 16 18:58 (B 03) | 18:31 26 17:52 (4

12| 08:20 07:38 16:32 (3) | 06:38 19:15 (GRO1) | 05:26 04:54 05:07 05:52 06:42 18:41 (B 03) | 07:33 17:27 (4
16:26 17:21 18 16:50 (3) | 18:12 31 20 19:39 (B 04) | 20:57 21:35 21:33 20:47 19:39 18 18:59 (B 03) | 18:29 23 17:50 (4

13| 08:19 07:36 16:31 (3) | 06:36 19:16 (GRO1) | 05:25 04:53 05:08 05:53 06:44 18:40 (B 03) | 07:34 17:28 (4,
16:28 17:23 20 16:51(3) | 18:14 32 21 19:41 (B 04) | 20:58 21:36 21:32 20:45 19:36 19 18:59 (B 03) | 18:27 20 17:48 (4

14 08:18 07:34 16:30 (3) | 06:33 19:18 (GRO1) | 05:23 04:53 05:09 05:55 06:46 18:39 (B 03) | 07:36 17:30 (4
16:29 17:25 22 16:52(3) | 18:16 39 20 19:43 (B 04) | 21:00 21:36 21:31 20:43 19:34 20 18:59 (B 03) | 18:25 15 17:45(4;

15| 08:17 07:32 16:30 (3) | 06:31 19:32 (B 04) | 05:21 04:53 05:10 05:56 06:47 18:38 (B 03) | 07:38 17:34 (4,
16:31 17:27 23 16:53(3) | 18:18 41 13 19:45 (B 04) | 21:01 21:37 21:30 20:41 19:32 21 18:59 (B 03) | 18:22 7 17:41 (4

16 | 08:17 07:30 16:28 (3) | 06:29 19:31 (B 04) | 05:20 04:53 05:12 05:58 06:49 18:37 (B 03) | 07:40 17:08 (3,
16:32 17:28 24 16:52(3) | 18:19 40 15 19:46 (B 04) | 21:03 21:37 21:29 20:39 19:29 21 18:58 (B 03) | 18:20 8 17:16(3)
17 | 08:16 07:28 16:28 (3) | 06:26 19:31 (B 04) | 05:18 04:53 05:13 06:00 06:51 18:38 (B 03) | 07:41 17:05 (3)
16:34 17:30 24 16:52 (3) | 18:21 38 17:53 (1) | 20:15 17 19:48 (B 04) | 21:05 21:38 21:28 20:37 19:27 20 18:58 (B 03) | 18:18 14 17:19(3)
18 | 08:15 07:26 16:28 (3) | 06:24 16:54 (4) | 06:13 19:30 (B 04) | 05:17 04:53 05:14 06:01 06:52 18:25 (1) | 07:43 17:02 (3)
16:36 17:32 24 16:52(3) | 18:23 34 (1) | 20:16 17 19:47 (B 04) | 21:06 21:38 21:27 20:35 19:25 28 18:57 (B 03) | 18:16 18 17:20(3)
19 | 08:14 07:24 16:28 (3) | 06:22 134 (1) | 06:11 19:30 (B 04) | 05:15 04:53 05:15 06:03 06:54 18:22 (1) | 07:45 17:01 (3)
16:37 17:34 24 16:52(3) | 18:25 25 17:59 (B 02) | 20:18 17 19:47 (B 04) | 21:08 21:39 21:25 20:33 19:22 32 18:55 (B 03) | 18:14 20 17:21(3)
20 | 08:13 07:22 16:29 (3) | 06:19 17:33 (1) | 06:09 19:31 (B 04) | 05:14 04:53 05:17 06:05 19:41 (B 04) | 06:56 18:20 (1) | 07:47 17:00 (3)
16:39 17:36 23 16:52(3) | 18:26 28 18:01(B02) | 20:20 15 19:46 (B 04) | 21:09 21:39 21:24 20:30 5 19:46 (B 04) | 19:20 33 18:53 (B 03) | 18:12 22 17:22(3)
21| 08:11 07:20 16:29 (3) | 06:17 17:33 (1) | 06:07 19:32 (B 04) | 05:13 04:53 05:18 06:06 19:38 (B 04) | 06:57 18:19 (1) | 07:48 16:59 (3)
16:41 17:38 23 16:52(3) | 18:28 30 18:03(B02) | 20:21 13 19:45 (B 04) | 21:11 21:39 21:23 20:28 10 19:48 (B 04) | 19:18 32 18:51 (B 02) | 18:09 23 17:22(3)
22| 08:10 07:18 16:30 (3) | 06:15 17:34 (1) | 06:05 19:33 (B 04) | 05:11 04:53 05:19 06:08 19:36 (B 04) | 06:59 18:18 (1) | 07:50 16:59 (3)
16:42 17:40 21 16:51(3) | 18:30 31 18:05(BO02) | 20:23 10 19:43 (B 04) | 21:12 21:39 21:22 20:26 13 19:49 (B 04) | 19:15 30 18:48 (B 02) | 18:07 24 17:23(3)
23 | 08:09 07:16 16:31 (3) | 06:12 17:34 (1) | 06:02 19:37 (B 04) | 05:10 04:54 05:21 06:10 19:35 (B 04) | 07:01 18:17 (1) | 07:52 16:59 (3)
16:44 17:41 19 16:50 (3) | 18:32 32 18:06 (B 02) | 20:25 2 19:39 (B 04) | 21:13 21:40 21:20 20:24 16 19:51 (B 04) | 19:13 29 18:46 (B 02) | 18:05 24 17:23(3)
24| 08:08 07:13 16:32 (3) | 06:10 17:35 (1) | 06:00 05:09 04:54 05:22 06:11 19:34 (B 04) | 07:02 18:17 (1) | 07:54 16:59 (3)
16:46 17:43 16 16:48 (3) | 18:33 32 18:08 (B 03) | 20:27 21:15 21:40 21:19 20:22 16 19:50 (B 04) | 19:11 27 18:44 (B 02) | 18:03 24 17:23(3)
25 | 08:07 07:11 16:34 (3) | 06:08 17:37 (1) | 05:58 05:08 04:54 05:24 06:13 19:34 (B 04) | 07:04 17:38 (4) | 06:56 15:59 (3)
16:48 17:45 12 16:46 (3) | 18:35 29 18:09 (B 03) | 20:28 21:16 21:40 21:18 20:20 17 19:51 (B 04) | 19:08 34 18:41 (B 02) | 17:01 24 16:23(3)
26 | 08:05 07:09 16:39 (3) | 06:05 17:49 (B 03) | 05:56 05:06 04:55 05:25 06:15 19:33 (B 04) | 07:06 :35 (4) | 06:57 15:59 (3)
16:49 17:47 2 16:41(3) | 18:37 20 18:09 (B 03) | 20:30 21:17 21:40 21:16 20:18 17 19:50 (B 04) | 19:06 37 23 16:22(3)
27 | 08:04 07:07 17:00 (4) | 06:03 17:49 (B 03) | 05:54 05:05 04:55 05:27 06:16 19:33 (B 04) | 07:07 15:59 (3)
16:51 17:49 11 17:11(4) | 18:38 20 18:09 (B 03) | 20:32 21:19 21:40 21:15 20:15 15 19:48 (B 04) | 19:03 40 23 16:22(3)
28 | 08:03 07:05 16:57 (4) | 06:01 17:48 (B 03) | 05:52 05:04 04:55 05:28 06:18 19:32 (B 04) | 07:09 16:00 (3)
16:53 17:51 17 17:14 (4) | 18:40 21 18:09 (B 03) | 20:33 21:20 21:40 21:13 20:13 13 19:45 (B 04) | 19:01 42 21 16:21(3)
29 | 08:01 06:59 18:48 (B 03) | 05:50 05:03 04:56 05:30 06:19 19:19 (GRO1) | 07:11 16:00 (3)
16:55 19:42 20 19:08 (B 03) | 20:35 21:21 21:39 21:12 20:11 19 19:43 (B 04) | 18:59 39 19 16:19(3)
30 | 08:00 06:56 18:49 (B 03) | 05:48 05:02 04:57 05:31 06:21 19:17 (GRO1) | 07:12 16:01 (3)
16:57 19:44 19 19:08 (B 03) | 20:37 21:23 21:39 21:10 20:09 21 19:42 (B 04) | 18:56 37 17 16:18(3)
31 07:58 06:54 18:49 (B 03) 05:01 | 05:33 | 06:23 19:15 (GRO1) | 16:03 (3)
1 16:58 19:45 18  19:07 (B 03) 2124 | 21:08  [20:06 19 19:39 (B 04) | 14 16:17 (3)

Sonnenscheinstunden | 258 277 367 416 486 | 500 503 | 455 | 381
astr.max.mégl.Beschattung | 347 903 330 | 181 | 707 718

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 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.02.2021 12:14/ 18

| November

07:08
16:47
07:10
16:46
07:12
16:44
07:14
16:42

9

16:05 (3)
16:14 (3)

| Dezember

08:00
16:07
08:01
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19-1-3120-001-SB

Projekt:

19-1-3120-001

RauBe Beteiligungs Gmb

Steinburgring 29

48431 Rheine

SHADOW - Kalender

Beschreibung:
Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Seite 57 von 140

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-01 - Irxleben, Sternenweg 1
Voraussetzungen fiir Berechnung des Schattenwurfs
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

100824 | 07:57
1612 | 17:00
200824 | 07:55
16:13 | 17:02
300824 | 07:53
16:14 | 17:04
410823 | 07:52
16:15 | 17:06
5(08:23 | 07:50
1617 | 17:08
610823 | 07:48
16:18 | 17:10
700822 | 07:47
1619 | 17:12
8]08:22 | 07:45
16:21 17:13
9]0821 | 07:43
1622 | 17:15
100821 | 07:41
1623 | 17:17
11]08:20 | 07:39
1625 | 17:19
12]08:20 | 07:38
1626 | 17:21
13]08:19 | 07:36
1628 | 17:23
14]08:18 | 07:34
1629 | 17:25
1500817 | 07:32
1631 |17:27
16]08:16 | 07:30
16:32 | 17:28
17]08:16 | 07:28
16:34 | 17:30
18]08:15 | 07:26
16:36 | 17:32
19]08:14 | 07:24
16:37 | 17:34
200813 |07:22
1639 |17:36
2110811 [ 07:20
16:41 17:38
2210810 | 07:18
16:42 | 17:40
23]08:00 | 07:16
6:44 | 17:42
2410808 | 07:13
16:46 | 17:43
25008:07 | 07:11
1648 | 17:45
26108:05 | 07:09
16:49 | 17:47
27108:04 | 07:07
16:51 | 17:49
28108:03  |07:05
16:53 | 17:51

29| 08:01

16:55

30 | 08:00

16:57

31107:58

16:59
Sonnenscheinstunden | 258 277

astr.max.mdgl. Beschattung

08:08 (Hwi)
08:11 (Hwi)
08:06 (Hw1)
08:13 (Hw1)
08:05 (Hw1)
08:15 (Hw1)
08:03 (Hw1)
08:15 (Hw1)
08:02 (Hw1)
08:16 (Hw1)
08:02 (Hw1)
08:16 (Hw1)
08:03 (Hw1)
08:15 (Hw1)
08:03 (Hw1)
08:14 (Hw1)
08:04 (Hw1)
08:12 (Hw1)

17:58 (3)
18:06 (3)
17:55 (3)
18:09 (3)
17:52 (3)
18:10 (3)
18:51 (3)
19:11 (3)
18:50 (3)
19:12 3)
18:49 (3)
19:13 3)

357

|Mai

20:29 (803
19:33 (4
20:31 (B 03
19:34 (4)
20:32 (803
19:37 (4)

13uni
05:00 20:27 (8 03)
21:25 9 20:36 (B 03)
05:00 20:29 (8 03)
2126 7 20:36(803)
04:59 20:30 (8 03)

2127 5 20:35(803)

05:27 19:46 (4)
2115 21 20:44 (B 03,
05:28 19:44 (4)
213 21 20:42 (B 03)

19:43 (4)

212 21 20:41 (B 03
05:31 19:41 (4
21:10 21 20:39 (B 03
05:33 19:41 (4)

2108 22 20:03 (4)

| August

05:34

|September

19:39 (4) | 06:24

20:03 (4) | 20:04

19:39 (4) | 06:26
20:04(4)| 20002 4

19:38 (4) | 06:28
20:04(4) | 20000 12

19:38 (4) | 06:29
20:05(4) | 19:57 16

19:37 (4) | 06:31
20:05(4) | 19:55 18

19:37 (4) | 06:33
20106 (4) | 19:53 21

19:36 (4) | 06:34
20:05(4) | 19:50 22

19:37 (4) | 06:36
2006 (4) | 19:48 23

19:36 (4) | 06:38
20:05(4) | 19:46 24

19:36 (4) | 06:39
20:06(4) | 19:43 24

19:36 (4) | 06:41
20:05(4) | 19:41 24

19:36 (4) | 06:42
20:05(4) | 19:39 23

19:36 (4) | 06:44
20:04(4) | 19:36 22

19:37 (4) | 06:46
20:03(4) | 19:3¢ 21

19:37 (4) | 06:47
20:02(4)| 19:32 19

19:38 (4) | 06:49
20:01(4)| 1929 15

19:38 (4) | 06:51
19:59 (4) [19:27 11

19:40 (4) | 06:52

19:58 (4) | 19:25

19:42 (4) | 06:54

19:55 (4) | 19:22

19:45 (4) | 06:56

19:52 (4) | 19:20

06:57

19:18

06:59

19:15

07:01

19:13

07:02

19:11

07:04

19:08

07:06

19:06

07:07

19:03

07:09

19:01

07:11

18:59

07:12

18:56

381
299

18:54 (3
18:58 3
18:50 (3
19:02 (3
18:47 (3
19:03 (3
18:46 (3)
19:04 (3)
18:45 (3
19:06 (3
18:43 (3
19:05 (3)
18:43 (3)
19:06 (3
18:41 (3
19:05 (3
18:41 (3)
19:05 (3)
18:40 (3
19:04 (3
18:41 (3
19:04 (3)
18:41 (3)
19:03 (3
18:41 (3
19:02 (3
18:42 (3)
19:01 (3)
18:43 (3
18:58 (3
18:45 (3

18:56 (3)

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

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

| Oktober

08:36 (Hwi)
08:41 (Hw1)
07:34 (Hwi)
07:43 (Hwi)
07:33 (Hw1)
07:44 (Hw1)
07:32 (Hw1)
07:45 (Hw1)
07:31 (Hwi)
07:44 (Hw1)
07:31 (Hwi)
07:44 (Hw1)
07:32 (Hwi)
07:44 (Hw1)
07:34 (Hw1)
07:43 (Hw1)

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

10.02.2021 12:14/ 19

|November |Dezember
07:08 07:36 (Hw1) | 08:00
16:47 6 07:42 (Hwl) | 16:07
07:10 07:38 (Hwi) | 08:01
1646 3 07:41 (Hwl) | 16:06
07:12 08:03
16:44 16:05
07:14 08:04
16:42 16:05
07:16 08:05
16:40 16:04
07:17 08:07
16:38 16:04
07:19 08:08
16:37 16:03
07:21 08:09
16:35 16:03
07:23 08:10
16:33 16:03
07:25 08:11
16:32 16:02
07:26 08:13
16:30 16:02
07:28 08:14
16:29 16:02
07:30 08:15
16:27 16:02
7:32 08:16
16:26 16:02
07:34 08:16
16:24 16:02
07:35 08:17
16:23 16:02
07:37 08:18
16:21 16:02
07:39 08:19
16:20 16:03
07:40 08:20
16:19 16:03
07:42 08:20
16:17 16:03
07:44 08:21
16:16 16:04
07:46 08:21
16:15 16:04
07:47 08:22
6:14 16:05
07:49 08:22
16:13 16:05
07:51 08:23
1612 16:06
07:52 08:23
16:11 16:07
07:54 08:23
16:10 16:07
07:55 08:24
16:09 16:08
07:57 08:24
16:08 16:09
07:58 08:24
16:07 16:10

| 08:24

| 16:11
265 | 242

9 |

windPRO
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Betei igungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-02 - Irxleben, Hohenwarsleber Chaussee 1a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mérz 1 April IMai 13uni 13uli |August |September |Oktober |Novembei Dezember
1108:24 | 07:57 | 07:03 06:52 19:39 (1) | 05:00 19:41 (4) | 04:57 20:44 (B 03) | 05:34 19:45 (4) | 06:24 18:48 (3) | 07:14 18:05(5) | 07:08 | 08:00
16:12 [17:00 | 17:53 19:47 21 19 19:58(1)[21:25 35 20:52(803)[21:39 19 21:03(B03)|21:07 45 20:36(B02)|20:04 23 19:11(3)|18:54 19 18:24(5) | 16:47 | 16:07
200824 |07:55 | 07:01 06:49 19:39 (1) | 05:00 19:43 (4) | 04:58 19:58 (4) | 05:36 19:46 (4) | 06:26 18:46 (3) | 07:16 18:06 (5) | 07:10 | 08:01
16:13  [17:02 | 17:54 19:49 23 19 19:58(4)[21:226 34 20:54(B03)[21:339 21 21:03(B03)|21:05 42 20:35(B02)|20:02 24 19:10(3)|18:52 18 18:24(5) | 16:46 | 16:06
310824 |07:53 | 06:58 06:47 19:40 (1) | 04:59 19:44 (4) | 04:59 19:56 (4) | 05:37 19:46 (4) | 06:28 18:46 (3) | 07:17 18:07 (5) | 07:12 | 08:03
16:14  [17:04 | 17:56 19:50 25 20 20:00(4)|21:27 33 20: 2138 26 21:03(B03)|21:03 39 20:33(B02) [20:00 25 19:11(3)[18:49 15 18:22(5)|16:44  |16:05
410823 |07:52 | 06:56 06:45 19:40 (1) | 04:58 04:59 19:54 (4) | 05:39 19:47 (4) | 06:29 18:44 (3) | 07:19 18:07 (5) | 07:14 | 08:04
16:15  [17:06 | 17:58 19:52 27 2 20:02(4)|21:28 33 2138 28 21:03(B03)|21:02 36 20:32(B02) [19:57 27 19:11(3)[18:47 12 18:19(5) 1642  |16:05
500823 |07:50 | 06:54 06:42 19:40 (4) | 04:57 05:00 19:54 (4) | 05:40 19:47 (4) | 06:31 18:44 (3) | 07:21 18:09 (5) | 07:16 | 08:05
16:17  [17:08 | 18:00 19:54 27 24 20:04(4) [ 2129 32 2137 30 21:03(B03)|21:00 33 20:30(B02) [19:55 27 19:11(3)[18:45 8 18:17(5)|16:40 | 16:04
610823 |07:48 | 06:52 06:40 19:39 (4) | 04:57 05:01 19:53 (4) | 05:42 19:48 (4) | 06:33 18:44 (3) | 07:22 07:17 | 08:07
16:18  [17:10 | 18:02 19:56 27 26 20:05(4)|2130 32 2137 31 21:03(B03)[20:58 27 20:15(4) [19:53 27 19:11(3) | 18:43 16:38  [16:04
710822 |07:47 | 06:49 06:38 19:38 (4) | 04:56 05:02 19:52 (4) | 05:44 19:49 (4) | 06:34 18:43 (3) | 07:24 07:19 | 08:08
16:19  [17:12 | 18:03 19:57 27 29 20:19(802) | 2131 31 2136 33 21:03(B03)[20:56 25 20:14(4) [19:50 27 19:10(3) | 18:40 16:37  [16:03
810822 |07:45 | 06:47 17:34 (5) | 06:35 19:37 (4) | 04:56 05:03 19:52 (4) | 05:45 19:50 (4) | 06:36 18:43 (3) | 07:26 07:21 | 08:09
1621 [17:13 1805 5 17:39(5)[19:59 27 33 20:20(802) | 21:32 30 2136 33 21:03(B03)|20:54 23 20:13(4) [19:48 27 19:10(3) | 18:38 16:35  [16:03
910821 |07:43 | 06:45 17:31(5) | 06:33 19:36 (4) | 04:55 05:04 19:51 (4) | 05:47 19:49 (1) | 06:38 18:43 (3) | 07:28 07:23 | 08:10
16:22  [17:15 [18:07 10 17:41(5)]20:01 25 38 20:22(802) | 2133 27 2135 34 21:02(B03)[20:53 22 20:11(4) [19:46 25 19:08(3) | 18:36 16:33  [16:03
1010821 [07:41 | 06:43 17:29 () | 06:31 19:36 (4) | 04:55 05:05 19:51 (4) | 05:48 19:49 (1) | 06:39 18:44 (3) | 07:29 07:25 | 08:11
1623 [17:17 1809 14 17:43(5)]20:03 24 40 20:23(B02)|21:34 25 2134 34 21:02(B03)[20:51 20 20:09(4) [19:43 24 19:08(3) | 18:33 16:32  [16:02
11]08:20 [07:39 | 06:40 17:27 (5) | 06:29 19:36 (4) | 04:54 05:06 19:50 (4) | 05:50 19:47 (1) | 06:41 18:44 (3) | 07:31 07:26 | 08:13
16:25 1719  [18:10 17 17:44(5)]20:04 23 44 20:26(B02)|21:3¢ 18 2133 35 21:01(B03)]20:49 19 20:06(1) [19:41 22 19:06(3) | 18:31 16:30 [ 16:02
12]08:20 [07:38 | 06:38 17:27 (5) | 06:26 19:35 (4) | 04:54 05:07 19:50 (4) | 05:52 19:47 (1) | 06:42 18:45 (3) | 07:33 07:28 | 08:14
16:26  [17:21  [18:12 18 17:45(5)|20:06 20 46 20:27 (802)| 2135 19 2133 34 21:00(B03)[20:47 20 20:07(1) [19:39 20 19:05(3) | 18:29 1629 [16:02
13]08:19  [07:36 | 06:36 17:26 (5) | 06:24 19:35 (4) | 04:54 05:08 19:49 (4) | 05:53 19:46 (1) | 06:44 18:47 (3) | 07:34 07:30 | 08:15
1628 [17:23  [18:14 20 17:46(5)|20:08 18 47 20:28(802)|21:36 18 2132 34 2059(B03)[20:45 20 20:06(1) [19:36 16 19:03(3) | 18:27 1627 [16:02
14108:18  [07:34 | 06:33 17:25 (5) | 06:22 19:34 (4) | 04:53 05:09 19:49 (4) | 05:55 19:46 (1) | 06:46 18:48 (3) | 07:36 07:32 | 08:16
16:29  [17:25 [18:16 20 17:45(5)|20:09 13 49 20:28(802)|21:36 19 2131 32 2058(B03)[20:43 21 20:07(1) [19:34 11 18:59(3) | 18:25 1626 [ 16:02
1510817  [07:32 | 06:31 17:25 (5) | 06:20 19:35 (4) | 04:53 05:10 19:48 (4) | 05:57 19:46 (1) | 06:47 07:38 07:34 | 08:16
16:31  [17:27 1818 20 17:45(5)|20:1 6 48 20:29(B02)|21:37 19 2130 32 2057(B03)|20:41 20 20:06 (1) | 19:32 18:22 1624 [16:02
16108:16  [07:30 | 06:29 17:26 (5) | 06:18 19:34 (4) | 04:53 05:12 19:47 (4) | 05:58 19:46 (1) | 06:49 07:40 07:35 | 08:17
16:32  [17:29 [ 1819 18 17:44(5) | 20:13 49 20:28(802)|21:37 19 2129 31 2056(B03)]20:39 20 20:06(1) | 19:29 18:20 1623 [16:02
17]08:16  [07:28 | 06:26 17:26 (5) | 06:15 19:35 (4) | 04:53 05:13 19:47 (4) | 06:00 19:46 (1) | 06:51 07:41 07:37 | 08:18
16:34  [17:30  [18:21 17 17:43(5) | 20:15 47 20:28(802)|21:38 18 2128 29 20:46(4)]20:37 19 20:05(1) | 19:27 18:18 1621 [16:02
18108:15 [07:26 | 06:24 17:27 (5) | 06:13 19:35 (4) | 04:53 05:14 19:46 (4) | 06:01 19:46 (1) | 06:52 07:43 07:39 | 08:19
16:36  [17:32 1823 15 17:42(5) | 20:16 46 20:27 (802)|21:38 19 2126 30 20:46(4)]20:35 19 20:05(1) | 19:25 18:16 1620 [16:03
19108:14  [07:24 | 06:22 17:29 (5) | 06:11 19:34 (4) | 04:53 05:15 19:47 (4) | 06:03 19:46 (1) | 06:54 07:45 07:40 | 08:20
16:37  [17:34  [18:25 11 17:40(5) | 20:18 45 20:26 (802)|21:39 19 2125 30 20:47(4)]20:33 17 20:03(1) | 19:22 18:14 1619 [16:03
20]08:13 0722 ] 06:19 17:32 (5) | 06:09 19:35 (4) | 04:53 05:17 19:46 (4) | 06:05 19:48 (1) | 06:56 07:47 07:42 | 08:20
1630  [17:36 [ 18:26 3 17:35(5) | 20:20 41 20:25(802) 2139 19 2124 31 20:47(4)]20:30 14 20:02(1) | 19:20 18:12 1617 [16:03
20]08:11 0720 | 06:17 06:07 19:35 (4) | 04:53 05:18 19:46 (4) | 06:06 19:49 (1) | 06:57 07:48 07:44 | 08:21
1641 [17:38 | 18:28 2021 6 37 2023(802)|21:39 19 2123 31 20:47(4)]2028 11 20:00 (1) | 19:18 18:09 16:16 [ 16:04
2200810 | 07:18 | 06:15 06:05 19:36 (4) | 04:53 05:19 19:45 (4) | 06:08 19:52 (1) | 06:59 07:50 07:46 | 08:21
1642 [17:40 | 18:30 2023 11 32 20:08(4)|2139 19 2022 32 20:7(4)]2026 5 19:57(1) [ 19:15 18:07 16:15  [16:04
23]08:09 |07:16 | 06:12 06:02 19:36 (4) | 04:54 05:21 19:46 (4) | 06:10 07:01 07:52 07:47 | 08:22
1644 [17:42 | 18:31 2025 15 32 20:08(4)|21:40 19 2120 38 20:35(B02)| 20:24 19:13 18:05 16:14  [16:05
24]08:08 |07:13 ] 06:10 06:00 19:36 (4) | 04:54 05:22 19:45 (4) | 06:11 07:02 18:13 (5) | 07:54 07:49 | 08:22
1646|1743 | 1833 2027 17 31 20:07(4)|21:40 19 21119 42 20:36(B02) | 20:22 19:11 10 18:23(5) | 18:03 16:13  [16:05
25]08:07 | 07:11 | 06:08 05:58 19:37(4) | 04:54 05:24 19:45 (4) | 06:13 07:04 18:10 (5) | 06:56 07:51 | 08:23
1648 [1745 | 1835 2028 18 30 20:07(4)|21:40 19 21:18 45 20:37 (8 02) | 20:20 19:08 14 18:24(5) | 17:01 1612 [16:06
26]08:05 |07:09 | 06:05 05:56 19:37(4) | 04:55 05:25 19:45 (4) | 06:15 07:06 18:09 (5) | 06:57 07:52 | 08:23
1649 [1747 | 1837 2030 20 29 20:06(4)|21:40 18 21:6 47 20:38(B02) | 20:18 19:06 16 18:25(5) | 16:59 1611 [16:07
27]08:04  |07:07 | 06:03 05:54 19:38 (4) | 04:55 05:27 19:45 (4) | 06:16 07:07 18:08 (5) | 06:59 07:54 | 08:23
16:51  [17:49 | 18:38 2032 21 28 20:06(4)|21:40 19 21:15 48 20:38 (B 02) | 20:15 19:03 18 18:26 (5) | 16:57 1610 [16:07
28]08:03 |07:05 | 06:01 05:52 19:39 (4) | 04:56 05:28 19:45 (4) | 06:18 18:57 (3) | 07:09 18:06 (5) | 07:01 07:55 | 08:24
16:53  [17:51 | 18:40 2033 21 31 20:48(B03)|21:40 19 2113 47 2038(B02)[20:3 6 19:03(3)[19:01 19 18:25(5) | 16:55 16:09  [16:08
29 | 08:01 06:59 18:59 (3) | 05:50 19:40 (4) | 04:56 05:30 19:45 (4) | 06:19 18:53 (3) | 07:11 18:06 (5) | 07:03 07:57 | 08:24
16:55 19:42 10 19:09(3)[20:35 20 32 20:49(803) | 2139 18 2112 49 2039(B02) [20:11 14 19:07(3)[18:50 19 18:25(5) | 16:53 16:08  [16:09
30 | 08:00 06:56 18:56 (3) | 05:48 @ 19:40 (4) | 04:57 05:31 19:45 (4) | 06:21 18:51 (3) | 07:12 18:06 (5) | 07:05 07:58 | 08:24
16:57 19:44 15 19:11(3)[20:37 20 19:59 (1) [21:22 33 20:50 (B 03)]21:39 19 21:0 49 2039(B02)20:09 18 19:09(3) [18:56 19 18:25(5) | 16:51 16:07  [16:10
31 | 07:58 | 06:54 18:54 (3) | 05:01 19:41 (4 05:33 19:46 (4) | 06:23 18:49 (3) | 07:06 | | 08:24
| 16:59 119:45 19 19:13(3) | 21:24 34 20:51 (B O3 21:08 47 20:38(BO02) | 20:06 20 19:09 (3) | 16:49 | | 16:11
Sonnenscheinstunden | 258 277 | 367 | 416 486 500 503 455 381 | 331 | 265 | 242

astr.max.mégl.Beschattung | | 232 | 502 | 1081 687 | 1082 575 440 | 7 | |

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)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-03 - Irxleben, WA It. B-Plan "Helmstedter StraBe/ Alte Gartnerei"
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich 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 | August | fOktober | 1
1]08:24 | 07:57 | 07:03 | 06:52 | 05:46 19:28 (5) | 05:00 20:15 (2) | 04:57 20:22 (2) | 05:34 19:46 (5) | 06:24 | 07:14 | 07:08 | 08:00
| 16:12 | 17:00 | 17:53 | 19:47 | 20:39 26 19:54(5) | 21:25 23 20:38(2) | 21:39 21 20:43(2) | 21:07 9 19:55(5) | 20:04 | 18:54 | 16:47 | 16:07
2] 08:24 | 07:55 | 07:01 | 06:49 | 05:44 19:27 (5) | 05:00 20:16 (2) | 04:58 20:23 (2) | 05:36 19:44 (5) | 06:26 | 07:16 | 07:10 | 08:01
| 16:13 | 17:02 | 17:54 19:49 | 20:40 27 19:54(5) | 2 23 20:39(2) | 21:39 21 20:44(2) | 21:05 14 19:58 (5) | 20:02 | 18:52 | 16:46 | 16:06
3]08:24 | 07:53 | 06:58 06:47 | 05:42 19:27 (5) | 04:59 20:16 (2) | 04:59 20:23 (2) | 05:37 19:42 (5) | 06:28 | 07:17 | 07:12 | 08:03
| 16:14 | 17:04 | 17:56 19:51 | 20:42 27 19:54(5) | 21:27 23 20:39(2) | 21:38 21 20:44(2) | 21:03 17 19:59 (5) | 20:00 | 18:50 | 16:44 | 16:05
4 08:23 | 07:52 | 06:56 06:45 | 05:41 19:27 (5) | 04:58 20:16 (2) | 05:00 20:22 (2) | 05:39 19:41 (5) | 06:29 | 07:19 | 07:14 | 08:04
| 16:16 | 17:06 | 17:58 19:52 | 20:44 26 19:53(5) 22 20:38(2) | 21:38 22 20:44(2) | 21:02 19 20:00 (5) | 19:57 | 18:47 | 16:42 | 16:05
5]08:23 | 07:50 | 06:54 06:42 | 05:39 19:28 (5) 20:17 (2) | 05:00 20:23 (2) | 05:40 19:39 (5) | 06:31 | 07:21 | 07:16 | 08:05
| 16:17 | 17:08 | 18:00 19:54 | 20:45 25  19:53(5) 22 20:39(2) | 21:37 21 20:44(2) | 21:00 22 20:01 (5) | 19:55 | 18:45 | 16:40 | 16:04
6] 08:23 | 07:48 | 06:52 06:40 | 05:37 19:29 (5) 20:16 (2) | 05:01 20:23 (2) | 05:42 19:39 (5) | 06:33 | 07:22 | 07:17 | 08:07
| 16:18 | 17:10 | 18:02 19:56 | 20:47 23 19:52(5) 23 20:39(2) | 21:37 22 20:45(2) | 20:58 23 20:02(5) | 19:53 | 18:43 | 16:38 | 16:04
7108:22 | 07:47 | 06:49 06:38 | 05:35 19:29 (5) 20:17 (2) | 05:02 20:23 (2) | 05:44 19:38 (5) | 06:34 | 07:24 | 07:19 | 08:08
| 16:19 | 17:12 | 18:03 19:57 | 20:49 22 19:51(5) 22 20:39(2) | 21:36 22 20:45(2) | 20:56 24 20:02 (5) | 19:50 | 18:40 | 16:37 | 16:03
8 08:22 | 07:45 | 06:47 06:35 | 05:33 19:30 (5) 20:17 (2) | 05:03 20:23 (2) | 05:45 19:38 (5) | 06:36 | 07:26 | 07:21 | 08:09
| 16:21 | 17:14 | 18:05 19:59 | 20:50 21 19:51(5) 22 20:39(2) | 21:36 23 20:46 (2) | 20:54 25 20:03(5) | 19:48 | 18:38 | 16:35 | 16:03
9 08:21 | 07:43 | 06:45 06:33 | 05:31 19:31 (5) 20:18 (2) | 05:04 20:23 (2) | 05:47 19:37 (5) | 06:38 | 07:28 | 07:23 | 08:10
| 16:22 | 17:15 | 18:07 20:01 | 20:52 19 19:50 (5) 21 20:39(2) | 21:35 23 20:46(2) | 20:53 26 20:03 (5) | 19:46 | 18:36 | 16:33 | 16:03
10 | 08:21 | 07:41 | 06:43 06:31 | 05:30 19:32 (5) 20:18 (2) | 05:05 20:23 (2) | 05:48 19:37 (5) | 06:39 | 07:29 | 07:25 | 08:11
| 16:23 | 17:17 | 18:09 20:03 | 20:53 16 19:48 (5) 21 20:39(2) | 21:34 23 20:46 (2) | 20:51 26 20:03 (5) | 19:43 | 18:34 | 16:32 | 16:03
111 08:20 | 07:39 | 06:40 06:29 | 05:28 19:34 (5) 20:18 (2) | 05:06 20:23 (2) | 05:50 19:36 (5) | 06:41 | 07:31 | 07:26 | 08:13
| 16:25 | 17:19 | 18:11 20:04 | 20:55 13 19:47 (5) 21 20:39(2) | 21:33 24 20:47(2) | 20:49 27 20:03 (5) | 19:41 | 18:31 | 16:30 | 16:02
12 ] 08:20 | 07:38 | 06:38 06:26 | 05:26 19:36 (5) 20:19 (2) | 05:07 20:23 (2) | 05:52 19:36 (5) | 06:43 | 07:33 | 07:28 | 08:14
| 16:26 |17:21 | 18:12 20:06 | 20:57 7 19143 (5) 20 20:39(2) | 21:33 24 20:47 (2) | 20:47 27 20:03 (5) | 19:39 | 18:29 | 16:29 | 16:02
13 ] 08:19 | 07:36 | 06:36 06:24 | 05:25 20:19 (2) | 05:08 20:23 (2) | 05:53 19:36 (5) | 06:44 | 07:34 | 07:30 | 08:15
| 16:28 | 17:23 | 18:14 20:08 | 20:58 20 20:39 (2) : 24 20:47(2) | 20:45 26 20:02(5) | 19:36 | 18:27 | 16:27 | 16:02
14| 08:18 | 07:34 | 06:33 06:22 | 05:23 20:20 (2) 20:24 (2) | 05:55 19:36 (5) | 06:46 | 07:36 | 07:32 | 08:16
| 16:29 | 17:25 | 18:16 20:09 | 21:00 20 20:40 (2) 23 20:47(2) | 20:43 26 20:02(5) | 19:34 | 18:25 | 16:26 | 16:02
15| 08:17 | 07:32 | 06:31 06:20 | 05:21 20:20 (2) 20:24 (2) | 05:57 19:36 (5) | 06:47 | 07:38 | 07:34 | 08:16
| 16:31 | 17:27 | 18:18 20:11 | 21:01 20 20:40 (2) 23 20:47(2) | 20:41 25 20:01 (5) | 19:32 | 18:22 | 16:24 | 16:02
16 | 08:16 | 07:30 | 06:29 06:18 | 05:20 20:24 (2) 20:21 (2) 20:24 (2) | 05:58 19:36 (5) | 06:49 | 07:40 | 07:35 | 08:17
| 16:32 | 17:29 | 18:19 20:13 | 21:03 2 20:26 (2) 19 20:40(2) 23 20:47(2) | 20:39 25 20:01(5) | 19:29 | 18:20 | 16:23 | 16:02
17| 08:16 | 07:28 | 06:26 06:15 | 05:18 20:21 (2) 20:21 (2) 20:24 (2) | 06:00 19:36 (5) | 06:51 | 07:41 | 07:37 | 08:18
| 16:34 | 17:30 | 18:21 20:15 | 21:05 9 20:30 (2) 19 20:40 (2) 23 20:47(2) | 20:37 24 20:00 (5) | 19:27 | 18:18 | 16:21 | 16:02
18 | 08:15 | 07:26 | 06:24 06:13 | 05:17 20:19 (2) 20:21 (2) 20:24 (2) | 06:01 19:37 (5) | 06:52 | 07:43 | 07:39 | 08:19
| 16:36 | 17:32 | 18:23 20:16 | 21:06 13 20:32(2) 19 20:40(2) 22 20:46(2) | 20:35 22 19:59(5) | 19:25 | 18:16 | 16:20 | 16:03
19| 08:14 | 07:24 | 06:22 06:11 | 05:16 20:17 (2) 20:21 (2) 20:25 (2) | 06:03 19:38 (5) | 06:54 | 07:45 | 07:40 | 08:20
| 16:37 | 17:34 | 18:25 20:18 | 21:08 16 20:33(2) 19 20:40(2) 22 20:47(2) | 20:33 19 19:57 (5) | 19:22 | 18:14 | 16:19 | 16:03
20| 08:13 | 07:22 | 06:20 06:09 | 05:14 20:17 (2) 20:21 (2) 20:25 (2) | 06:05 19:40 (5) | 06:56 | 07:47 | 07:42 | 08:20
| 16:39 | 17:36 | 18:26 20:20 | 21:09 17 20:34(2) | 2 19 20:40 (2) 21 20:46 (2) | 20:30 16 19:56 (5) | 19:20 | 18:12 | 16:17 | 16:03
21 08:11 | 07:20 | 06:17 06:07 19:40 (5) | 05:13 20:16 (2) | O 20:22 (2) 20:25 (2) | 06:06 19:42 (5) | 06:57 | 07:48 | 07:44 | 08:21
| 16:41 | 17:38 | 18:28 20:21 5 19:45(5) | 21:10 19 20:35(2) | 2 18 20:40(2) 21 20:46 (2) | 20:28 12 19:54(5) | 19:18 | 18:09 | 16:16 | 16:04
22| 08:10 | 07:18 | 06:15 06:05 19:36 (5) | 05:11 20:16 (2) | O 20:21 (2) 20:26 (2) | 06:08 19:46 (5) | 06:59 | 07:50 | 07:46 | 08:21
| 16:42 | 17:40 | 18:30 20:23 13 19:49 (5) | 21:12 20 20:36(2) |2 19 20:40 (2) 19 20:45(2) | 20:26 2 19:48(5) | 19:15 | 18:07 | 16:15 | 16:04
23] 08:09 | 07:16 | 06:13 06:02 19:34 (5) | 05:10 20:16 (2) | O 20:22 (2) 20:27 (2) | 06:10 07:01 | 07:52 | 07:47 | 08:22
| 16:44 | 17:42 | 18:32 20:25 16 19:50 (5) | 21:13 21 20:37(2) | 2 19 20:41(2) 18 20:45(2) | 20:24 19:13 | 18:05 | 16:14 | 16:05
24| 08:08 | 07:14 | 06:10 06:00 19:32 (5) | 05:09 20:16 (2) | O 20:22 (2) 20:28 (2) | 06:11 07:02 | 07:54 | 07:49 | 08:22
| 16:46 | 17:43 | 18:33 20:27 20 19:52(5) | 21:15 21 20:37(2) | 21: 19 20:41(2) 16 20:44 (2) | 20:22 19:11 | 18:03 | 16:13 | 16:05
25 08:07 | 07:11 | 06:08 05:58 19:31 (5) | 05:08 20:14 (2) | 04: 20:22 (2) 20:28 (2) | 06:13 07:04 | 06:56 | 07:51 | 08:23
| 16:48 | 17:45 | 18:35 20:28 22 19:53(5) | 21:16 23 20:37(2) | 21: 19 20:41(2) 15 20:43(2) | 20:20 19:08 | 17:01 | 16:12 | 16:06
26 | 08:05 | 07:09 | 06:06 05:56 19:30 (5) | 05:07 20:14 (2) | O 20:23 (2) 20:30 (2) | 06:15 07:06 | 06:57 | 07:52 | 08:23
| 16:49 | 17:47 | 18:37 20:30 23 19:53(5) | 21:17 23 20:37(2) | 2 19 20:42(2) 12 20:42(2) | 20:18 19:06 | 16:59 | 16:11 | 16:07
27| 08:04 | 07:07 | 06:03 05:54 19:29 (5) | 05:05 20:15 (2) | 04: 20:22 (2) 20:32(2) | 06:16 07:07 | 06:59 | 07:54 | 08:23
| 16:51 | 17:49 | 18:38 20:32 25 19:54(5) | 21:19 23 20:38(2) | 21: 20 20:42(2) 8  20:40(2) | 20:15 19:04 | 16:57 | 16:10 | 16:07
28 08:03 | 07:05 | 06:01 05:52 19:28 (5) | 05:04 20:15 (2) | 04: 20:23 (2) | 06:18 07:09 | 07:01 | 07:55 | 08:24
| 16:53 | 17:51 | 18:40 20:33 26 19:54(5) | 21:20 23 20:38(2) | 2 20 20:43(2) | 20:13 19:01 | 16:55 | 16:09 | 16:08
29 | 08:01 | | 06:59 05:50 19:27 (5) | 05:03 20:15 (2) | O 20:22 (2) | 06:20 07:11 | 07:03 | 07:57 | 08:24
| 16:55 | | 19:42 20:35 27 19:54(5) | 21:21 23 20:38(2) |2 20 20:42(2) | 20:11 18:59 | 16:53 | 16:08 | 16:09
30 | 08:00 | | 06:56 05:48 19:28 (5) | 05:02 20:15 (2) | O 20:23 (2) | 06:21 07:12 | 07:05 | 07:58 | 08:24
| 16:57 | | 19:44 20:37 27 19:55(5) | 21:22 23 20:38(2) | 21:39 20 20:43(2) | 20:09 18:56 | 16:51 | 16:07 | 16:10
31 07:58 | | 06:54 | 05:01 20:15 (2) | 06:23 | 07:06 | | 08:24
| 16:59 | | 19:45 | 21:24 23 20:38(2) | 20:06 | 16:49 | | 16:11
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500 | 455 | 381 | 331 | 265 | 242

astr.max.mdgl.Beschattung | | | | 204 | 551 | 611 557 | 456 | | | |

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)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-04 - Irxleben, MorgenstraB3e 8
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|3anuar | Februar IMérz | April 13uni 13uli | August | September |Oktober |Novembet Dezember
110824 | 07:57 07:03 | 06:52 19:52 (4) | 04:57 20:48 (B 03) | 05:34 19:58 (4) | 06:24 19:00 (3) | 07:14 07:08 | 08:00
16:12 | 17:00 17:53 | 19:47 29 20:52(B03)[21:39 16 21:04(B03)|21:07 27 20:25(4) | 20:04 25 19:25(3) | 18:54 16:47 | 16:07
2]08:24 | 07:55 07:01 | 06:49 19:54 (4) | 04:58 20:48 (B 03) | 05:36 19:59 (4) | 06:26 19:00 (3) | 07:16 07:10 | 08:01
16:13 [ 17:02 17:54 | 19:49 29 20:54(B03) 2139 17 21:05(B03)|21:05 26 20:25(4) [20:02 24 19:24(3) | 18:52 16:46 | 16:06
3108:24 | 07:53 06:58 | 06:47 19:14 (3, 19:54 (4) | 04:59 20:07 (4) | 05:37 19:59 (4) | 06:28 19:00 (3) | 07:17 07:12 | 08:03
16:14 | 17:04 17:56  [19:50 4 19:18(3] 28 20:54(B03)[21:38 21 21:05(B03)|21:03 24 20:23(4) [20:00 24 19:24(3) | 18:49 16:44 | 16:05
4108:23 | 07:52 06:56 | 06:45 19:09 (3 19:55 (4) | 04:59 20:05 (4) | 05:39 20:01 (4) | 06:29 19:00 (3) | 07:19 07:14 | 08:04
16:15 | 17:06 17:58  [19:52 12 19:21 (3] 28 20:55(B03) [21:38 24 21:04(B03)|21:02 22 20:23(4) [19:57 22 19:22(3) | 18:47 16:42 | 16:05
5]08:23 | 07:50 06:54 | 06:42 19:07 (3 19:57 (4 19:56 (4) | 05:00 20:04 (4) | 05:40 20:01 (4) | 06:31 19:00 (3) | 07:21 07:16 | 08:05
16:17 | 17:08 18:00  [19:54 16 19:23 (3] 10 20:07 (4 27 20:56(B03)[21:37 26 21:04(B03)|21:00 20 20:21(4) | 19:55 22 19:22(3) | 18:45 16:40 | 16:04
6]08:23 | 07:48 06:52 | 06:40 19:05 (3 19:54 (4 19:57 (4) | 05:01 20:04 (4) | 05:42 20:03 (4) | 06:33 19:01(3) | 07:22 07:17 | 08:07
16:18 | 17:10 18:02  [19:56 20 19:25(3] 15 20:09 (4 27 20:57(B03) 2137 26 21:03(B03)|20:58 17 20:20(4) [ 19:53 20 19:21(3) | 18:43 16:38 | 16:04
7108:22 | 07:47 06:49 | 06:38 19:04 (3 19:52 (4 19:58 (4) | 05:02 20:03 (4) | 05:44 20:05 (4) | 06:34 19:02(3) | 07:24 07:19 | 08:08
16:19  [17:12 18:03  [19:57 22 19:26(3) 18 20:10 (4 26 20:58(B03)[21:36 27 21:03(B03)]20:56 13 20:18(4) [ 19:50 17 19:19(3) | 18:40 16:37 | 16:03
8]08:22 | 07:45 06:47 | 06:35 19:03 (3 19:50 (4 19:59 (4) | 05:03 20:02 (4) | 05:45 20:08 (4) | 06:36 19:04(3) | 07:26 07:21 | 08:09
16:21 17:13 18:05  [19:59 22 19:25(3) 21 20:11 (4 25 20:58(B03)[21:36 29 21:03(B03)|20:54 7 20:15(4) | 19:48 13 19:17(3) | 18:38 16:35 | 16:03
9]08:21 | 07:43 06:45 | 06:33 19:02 (3 19:50 (4 20:01 (4) | 05:04 20:02 (4) | 05:47 06:38 19:06 (3) | 07:28 07:23 | 08:10
1622 [17:15 18:07 | 20:01 24 19:26 (3] 23 20:13 (4 23 21:00(B03) | 21:35 28 21:02(B03) | 20:53 19:46 6 19:12(3) | 18:36 16:33 | 16:03
10]08:21 | 07:41 06:43 | 06:31 19:02 (3 19:49 (4 20:03 (4) | 05:05 20:01 (4) | 05:48 06:39 07:29 07:25 | 08:11
1623 |17:17 18:09  [20:03 24 19:26 (3] 2 20:13 (4 19 21:00(B03) | 21:34 29  21:01(B03) | 20:51 19:43 18:33 16:32 | 16:02
11]08:20 | 07:39 06:40 | 06:29 19:02 (3 19:49 (4 20:44 (B 03) | 05:06 20:01 (4) | 05:50 06:41 07:31 07:26 | 08:13
16:25 | 17:19 18:10 | 20:04 24 19:26 (3] 2 20:15 (4 16 21:00(B03)|21:33 29  21:01(B 03) | 20:49 19:41 18:31 16:30 | 16:02
12]08:20 | 07:38 06:38 | 06:26 19:01 (3; 19:48 (4 20:44 (B 03) | 05:07 20:00 (4) | 05:52 06:42 07:33 07:28 | 08:14
16:26 | 17:21 18:12 | 20:06 24 19:25(3) 27 20:15 (4 17 21:01(B03)|21:32 30  21:00 (8 03) | 20:47 19:39 18:29 16:29 | 16:02
13]08:19 | 07:36 06:36 | 06:24 19:01 (3 19:48 (4 20:44 (B 03) | 05:08 20:00 (4) | 05:53 06:44 07:34 07:30 | 08:15
16:28 | 17:23 18:14 | 20:08 24 19:25 (3] 27 20:15 (4 17 21:01(B03)|21:32 28 20:59 (B 03) | 20:45 19:36 18:27 16:27 | 16:02
14]08:18 | 07:34 06:33 | 06:22 19:01 (3 19:47 (4 20:45 (B 03) | 05:09 19:59 (4) | 05:55 06:46 07:36 07:32 | 08:16
1629  [17:25 18:16  [20:09 23 19:24 (3] 28 20:15 (4 16 21:01(B03)|21:31 28 20:58 (B 03) | 20:43 19:34 18:25 16:26 | 16:02
15]08:17 | 07:32 06:31 | 06:20 19:02 (3 19:47 (4 20:45 (B 03) | 05:10 19:59 (4) | 05:57 06:47 07:38 08:16 (Hw1) [ 07:33 | 08:16
16:31 17:27 18:18 [ 2011 21 19:23 (3] 2 20:16 (4 17 21:02(B03)|21:30 26 20:57 (B 03) | 20:41 19:32 18:22 9 16:24 | 16:02
16| 08:16 | 07:30 06:29 | 06:17 19:03 (3 19:46 (4 20:44 (B 03) | 05:12 19:58 (4) | 05:58 06:49 07:40 07:35 | 08:17
1632 |17:28 18:19  [20:13 19 19:22 (3] 30 20:16 (4 17 21:01(803)|21:29 26 20:24 (4) | 20:39 19:29 18:20 11 16:23 | 16:02
17]08:16 | 07:28 06:26 | 06:15 19:04 (3 19:46 (4 20:45 (B 03) | 05:13 19:58 (4) | 06:00 06:51 07:41 07:37 | 08:18
1634 |17:30 18:21  [20:5 17 19:21 (3] 30 20:16 (4 16 21:01(B03)|21:28 26 20:24 (4) | 20:37 19:27 18:18 13 16:21 | 16:02
18]08:15 | 07:26 06:24 | 06:13 19:04 (3 19:47 (4 20:46 (B 03) | 05:14 19:58 (4) | 06:01 06:52 07:43 07:39 | 08:19
1636 [17:32 18:23 | 20:16 14 19:18 (3] 2 20:16 (4 16 21:02(B03)|21:26 26 20:24 (4) | 20:35 19:25 18:16 13 16:20 | 16:03
19 ]08:14 | 07:24 07:48 (Hw1) | 06:22 | 06:11 19:07 (3 19:46 (4 20:46 (B 03) | 05:15 19:58 (4) | 06:03 06:54 07:45 07:40 | 08:20
1637 [17:34 4 07:52(Hw1) [18:25  |20:18 8 19:15(3 30 20:16 (4 16 21:02(803) | 21:25 28 20:26 (4) | 20:33 19:22 18:14 13 16:19 | 16:03
20]08:13 | 07:22 07:46 (Hw1) | 06:19 | 06:09 19:47 (4 20:46 (B 03) | 05:17 19:58 (4) | 06:05 06:56 07:47 07:42 | 08:20
16:39  [17:36 8 07:54(Hwl) [ 18:26 | 20:20 2 20:16 (4 16 21:02(803) | 21:24 28 20:26 (4) | 20:30 19:20 18:12 13 16:17 | 16:03
21]08:11 | 07:20 07:44 (Hwi) | 06:17 | 06:07 19:47 (4 20:46 (B 03) | 05:18 19:57 (4) | 06:06 06:57 07:48 07:44 | 08:21
16:41 17:33 11 07:55(Hwl) | 18:28 | 20:21 2 20:16 (4 16 21:02(803) | 21:23 29 20:26 (4) | 20:28 19:18 18:09 10 16:16 | 16:04
22]08:10 | 07:18 07:42 (Hwi) | 06:15 | 06:05 19:47 (4 20:46 (B 03) | 05:19 19:57 (4) | 06:08 06:59 07:50 07:46 | 08:21
16:42  [17:40 14 07:56 (Hwi) | 18:30 | 20:23 2 20:16 (4 16 21:02(803) | 21:22 29 20:26 (4) | 20:26 19:15 18:07 7 16:15 | 16:04
23]08:09 | 07:16 07:42 (Hw1) | 06:12 | 06:02 19:48 (4 20:46 (B 03) | 05:21 19:57 (4) | 06:10 07:01 07:52 07:47 | 08:22
16:44  [17:42 14 07:56 (Hw) | 18:31 | 20:25 28 20:16 (4 16 21:02(803) | 21:20 30 20:27 (4) | 20:24 19:13 18:05 3 16:14 | 16:05
24108:08 | 07:13 07:42 (Hw1) | 06:10 | 06:00 19:47 (4 20:47 (B 03) | 05:22 19:57 (4) | 06:11 19:11 (3) | 07:02 07:54 07:49 | 08:22
16:46  [17:43 13 07:55 (Hwi) [ 18:33 | 20:27 28 20:15 (4 16 21:03(803) | 21:19 29 20:26(4) [ 2022 8 19:19 (3) | 19:11 18:03 16:13 | 16:05
25008:07 | 07:11 07:42 (Hw1) | 06:08 | 05:58 19:48 (4 20:47 (B 03) | 05:24 19:57 (4) | 06:13 19:08 (3) | 07:04 06:56 07:51 | 08:23
16:48  [17:45 12 07:54 (Hwi) [ 18:35 | 20:28 27 20:15 (4 16 21:03(803) | 21:18 29 2026 (4) [ 2020 14 19:22 (3) | 19:08 17:01 1612 |16:06
26]08:05 | 07:09 07:43 (Hw1) | 06:05 | 05:56 19:48 (4 20:47 (B 03) | 05:25 19:57 (4) | 06:15 19:05 (3) | 07:06 06:57 07:52 | 08:23
16:49  [17:47 10 07:53 (Hwi) [ 18:37 | 20:30 27 20:15 (4 17 21:04(803) | 21:16 30 20227 (4) | 20:18 18 19:23 (3) | 19:06 16:59 16:11 [ 16:07
27108:04 | 07:07 07:45 (Hw1) | 06:03 | 05:54 19:49 (4 20:47 (B 03) | 05:27 19:57 (4) | 06:16 19:04 (3) | 07:07 06:59 07:54 | 08:23
16:51 17:49 7 07:52(Hwl) | 18:38 | 2032 25 20:14 (4 17 21:04(803) | 21:15 29 2026 (4) | 20:15 20 19:24 (3) | 19:03 16:57 16:10 | 16:07
2808:03 | 07:05 06:01 | 05:52 19:50 (4 20:48 (B 03) | 05:28 19:57 (4) | 06:18 19:03 (3) | 07:09 07:01 07:55 | 08:24
16:53 [ 17:51 18:40 | 20:33 26 20:48 (B 03; 16 21:04(803) | 21:13 29 2026 (4) | 20:13 21 19:24 (3) | 19:01 16:55 16:09 | 16:08
29 08:01 06:58 | 05:50 19:51 (4 20:48 (B 03) | 05:30 19:57 (4) | 06:19 19:02 (3) | 07:11 07:03 07:57 | 08:24
16:55 19:42 | 2035 27 20:49 (B 03; 16 21:04(803) | 21:12 29 2026 (4) | 2011 23 19:25(3) | 18:59 16:53 16:08 | 16:09
30 ] 08:00 06:56 | 05:48 19:51 (4 20:48 (B 03) | 05:31 19:57 (4) | 06:21 19:02 (3) | 07:12 07:05 07:58 | 08:24
16:57 19:44 | 2037 28 20:50 (B 03; 17 21:05(803) | 21:10 29 20:26(4) [ 20:09 23 19:25(3) | 18:56 16:51 16:07  |16:10
31]07:58 06:54 19:52 (4 |05:33 19:58 (4) | 06:23 19:00 (3) 107:06 | 08:24
16:59 19:45 29 20:51 (B 03] |21:08 28 20:26(4) [ 20:06 25 19:25(3) | 16:49 | 16:11
Sonnenscheinstunden | 258 277 367 416 | 503 455 381 | 331 | 265 242

astr.max.mogl.Beschattung 93 | 318 699 588 | 838 308 173 | ) |

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)
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19-1-3120-001-SB

Projekt:

19-1-3120-001

RauBe Beteiligungs Gmb

Steinburgring 29
48431 Rheine

SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-05 - Irxleben, MorgenstraBe 10g
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Beschreibung:
Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar

8
R

8
R

>
8
b

2

o
8

8

©
8

©
8

Sonnenscheinstunden | 258 277
astr.max.mogl.Beschattung 116

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

Tag im Monat

Hw1)
Hw1)
Hw1)
Hw1)
Hw1)
Hw1)
Hw1)
Hw1)
Hw1)
Hw1)
Hw1)
Hw1)
Hw1)
Hw1)
Hw1)
Hw1)
Hw1)
Hw1)

8

07:44 (Hw1)
07:52 (Hw1)

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

416

270

19:17 (3
19:27 (3
19:14 (3
19:29(3
19:12 (3
19:30(3
19:11 (3
19:31 (3
19:11 (3
19:32 (3
19:10 (3
19:32 (3
19:09 (3
19:31 (3
19:09 (3
19:31 (3
19:09 (3
19:31 (3
19:09 (3
19:30 (3
19:10 (3
19:30 (3
19:10 3
19:29 (3
19:10 (3
19:27 (3
19:12 (3
19:25 (3
19:14 (3
19:22 3

582

Minuten mit Schatten

20:02 (4
20:07 (4
19:59 (4
20:11 (4
19:57 (4
20:12 (4
19:55 (4
20:13 (4
19:54 (4
20:14 (4
19:53 (4
20:15 (4
19:52 (4
20:16 (4
19:52 (4
20:17 (4
19:51 (4
20:17 (4
19:52 (4
20:17 (4
19:51 (4
20:17 (4
19:51 (4
20:18 (4;
19:51 (4
20:17 (4
19:51 (4
20:17 (4
19:51 (4
20:18 (4
19:51 (4
20:17 (4
19:52 (4
20:17 (4
19:52 (4
20:17 (4
19:53 (4
20:17 (4
19:53 (4
20:16 (4
19:53 (4
20:15 (4]
19:54 (4
20:15 (4;
19:55 (4
20:14 (4
19:55 (4
20:14 (4
19:57 (4
20:14 (4]
19:58 (4
20:13 (4
19:59 (4
20:12 (4
20:01 (4
20:10 (4;

7

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Seite 61 von 140

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

20:02 (4)
20:09 (4)

13uli

04:57

20:12 (4)
20:15 (4)
20:10 (4)
20:18 (4)
20:08 (4)
20:20(4
20:07 (4)
20:21 (4)
20:06 (4
20:22 (4)
20:05 (4
20:23 (4)
20:05 (4)

20:02(4

20:28 (4

|August

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

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

20:02 (4)
20:27 (4)
20:03 (4)
20:27 (4)
20:03 (4)
20:26 (4)
20:04 (4)
20:26 (4)
20:04 (4)
20:24 (4)
20:06 (4)
20:24 (4)
20:07 (4)
20:21 (4)
20:09 (4)
20:20 (4)

19:18 (3
19:27 (3
19:15 (3
19:29 (3
19:14 (3
19:30 (3
19:12 (3
19:31 (3
19:11 (3
19:32 (3
19:10 (3
19:31 (3
19:10 (3
19:32 (3
19:10 (3
19:32 (3
19:09 (3
19:31 (3

|September

06:24
20:04
06:26
20:02
06:28
20:00

2

21

20

106

19:09 (3)
19:31 (3)
19:09 (3)
19:30 (3)
19:09 (3)
19:29 (3)
19:09 (3)
19:27 (3)
19:11 (3)
19:26 (3)
19:13 (3)
19:23 (3)

127

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

10.02.2021 12:14 / 23

|November| Dezember

07:08 08:00
16:47 16:07
07:10 08:01
16:46 16:06
07:12 08:03

07:16 08:05
16:40 16:04
07:17 08:07
07:19 08:08
16:37 16:03
07:21 08:09
16:35 16:03
07:23 08:10
16:33 16:03
07:25 08:11
16:32 16:02
07:26 08:13
16:30 16:02

07:49 08:22
16:13 16:05
07:50 08:23
16:12 16:06
07:52 08:23
16:11 16:07
07:54 08:23
16:10 16:07
07:55 08:24
16:09 16:08
07:57 08:24
16:08 16:09
07:58 08:24
16:07 16:10
08:24

16:11

265 242

windPRO
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-06 - Irxleben, Hohenwarsleber Chaussee 4a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich 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 [ Juli | August | September | Oktober | NovembefDezember
1]08:24 07:57 | 07:03 | 06:52 | 05:46 19:09 (3) | 05:00 20:48 (B 02) | 04:57 20:29 (4) | 05:34 20:09 (1) | 06:24 19:14 (2) | 07:14 | 07:08 08:00
| 16:12 17:00 | 17:53 | 19:47 120:39 22 19:31 (3) | 21:25 4 32 22 20:31(1)]20:04 20 19:34(2) | L | 16:47 16:07
2 08:24 07:55 | 07:01 | 06:49 | 05:44 19:10 (3) | 05:00 20:10 (1) | 06:26 19:13 (2) | O | 07:10 08:01
| 16:13 17:02 | 17:54 | 19:49 | 20:40 20 19:30 (3) | 21:26 6 31 21:05(802) | 21 20:31(1) | 20:02 19 19:32(2) | | 16:46 16:06
308:24 07:53 | 06:58 | 06:47 | 05:42 19:11 (3) | 04:59 20:31(4) | 20:10 (1) | 06:28 19:14(2) | | 07:12 08:03
16:14 17:04 17:56 19:51 20:42 17 19:28 (3) | 21:27 6 20:54 (B 02) 29 21:05 (B 02) 20 20:30 (1) | 20:00 17 19:31(2) 16:44 16:05
408:23 07:52 06:56 06:45 05:40 19:13 (3) | 04:58 20:47 (B 02) 20:31 (4) 20:12 (1) | 06:29 19:15(2) 07:14 08:04
16:16 17:06 17:58 19:52 20:44 12 19:25(3) | 21:28 8 20:55 (B 02) 27 21:04 (B 02) 17 20:29 (1) | 19:57 14 19:29(2) 16:42 16:05
5 08:23 07:50 06:54 06:42 05:39 20:08 (1) | 04:57 20:47 (B 02) 20:33 (4) 20:12 (1) | 06:31 19:17 (2) 07:16 08:05
16:17 17:08 18:00 19:54 20:45 6 20:14 (1) | 21:29 9 20:56 (B 02) 24 21:04 (B 02) 16 20:28(1) | 19:55 10 19:27(2) 16:40 16:04
6] 08:23 07:48 06:52 06:40 05:37 20:05 (1) | 04:57 20:29 (4) 20:35 (4) 20:14 (1) | 06:33 19:21(2) 07:17 08:07
16:18 17:10 18:02 19:56 20:47 1 20:16 (1) | 21:30 18  20:57 (B 02) 19 21:03 (B 02) 13 20:27 (1) | 19:53 2 19:23(2) 16:38 16:04
7 08:22 07:47 06:49 06:38 19:21 (2) | 05:35 20:03 (1) | 04:56 20:28 (4) 20:38 (4) 20:15 (1) | 06:34 07:19 08:08
16:19 17:12 18:03 19:57 10 19:31(2) | 20:49 14 20:17 (1) | 21:31 22 20:58 (B 02) 14 21:03 (B 02) 10 20:25(1) | 19:50 16:37 16:03
8 08:22 07:45 06:47 06:35 19:18 (2) | 05:33 20:02 (1) | 04:56 20:27 (4) 20:54 (B 02) 19:26 (3) | 06:36 07:21 08:09
16:21 17:13 18:05 19:59 14 1 (2) | 20:50 17 20:19 (1) | 21:32 25 20:58 (B 02) 9 21:03 (B 02) 7 19:33(3) | 19:48 16:35 16:03
9 08:21 07:43 06:45 06:33 1 (2) | 05:31 20:01 (1) | 04:55 20:26 (4) 20:55 (B 02) 19:22 (3) | 06:38 07:23 08:10
16:22 17:15 18:07 20:01 17 1 (2) | 20:52 18 20:19 (1) | 21:33 28 21:00 (B 02) 7 21:02 (B 02) 14 19:36 (3) | 19:46 16:33 16:03
10 | 08:21 07:41 06:43 06:31 19:15 (2) | 05:30 20:00 (1) | 04:55 20:26 (4) 20:55 (B 02) 19:20 (3) | 06:39 07:25 08:11
16:23 17:17 18:09 20:03 19 19:34(2) | 20:53 20 20:20 (1) | 21:34 31 21:01(B02) 6 21:01(B02) 18 19:38(3) | 19:43 16:32 16:02
11| 08:20 07:39 06:40 06:29 1 (2) | 05:28 20:00 (1) | 04:54 20:25 (4) 20:56 (B 02) 19:18 (3) | 06:41 07:26 08:13
16:25 17:19 18:10 20:04 20 1 (2) | 20:55 21 20:21 (1) | 21:34 32 21:01(B02) 5 21:01 (B 02) 21 19:39(3) | 19:41 16:30 16:02
12 | 08:20 07:38 06:38 06:26 1 (2) | 05:26 19:59 (1) | 04:54 20:25 (4) 20:57 (B 02) 19:17 (3) | 06:43 07:28 08:14
16:26 17:21 18:12 20:06 20 19:34(2) | 20:57 21 20:20 (1) | 21:35 33 21:01 (B 02) 3 21:00 (B 02) 23 19:40(3) | 19:39 16:29 16:02
13| 08:19 07:36 06:36 06:24 19:13 (2) | 05:25 19:59 (1) | 04:54 20:25 (4) 19:15 (3) | 06:44 07:30 08:15
16:28 17:23 18:14 20:08 21 1 (2) | 20:58 22 20:21 (1) | 21:36 35 21:02 (B 02) 26 19:41(3) | 19:36 16:27 16:02
14| 08:18 07:34 06:33 06:22 1 (2) | 05:23 19:59 (1) | 04:53 20:25 (4) 19:15 (3) | 06:46 18:31 (5) 07:32 08:16
16:29 17:25 18:16 20:09 21 1 (2) | 21:00 22 20:21 (1) | 21:36 35 21:03 (B 02) 27 19:42(3) | 19:34 7 18:38(5) 16:26 16:02
15| 08:17 07:32 06:31 06:20 19:13 (3) | 05:21 19:59 (1) | 04:53 20:25 (4) 19:14 (3) | 06:47 18:28 (5) 07:34 08:16
16:31 17:27 18:18 20:11 21 19:34(3) | 21:01 22 20:21 (1) | 21:37 37 21:04 (B 02) 28 19:42(3) | 19:32 13 18:41(5) 16:24 16:02
16 | 08:16 07:30 06:29 17:45 (5) | 06:18 19:11 (3) | 05:20 19:58 (1) | 04:53 20:24 (4) 20:18 (1) 19:13 (3) | 06:49 18:26 (5) 07:35 08:17
16:32 17:29 18:19 7 17:52(5) | 20:13 24 1 (3) | 21:03 22 20:20 (1) | 21:37 37  21:03 (B 02) 3 20:21 (1) 29 19:42(3) | 19:29 16 18:42(5) 16:23 16:02
17 | 08:16 07:28 06:26 17:41 (5) | 06:15 19:10 (3) | 05:18 19:59 (1) | 04:53 20:24 (4) 20:15 (1) 19:12 (3) | 06:51 18:24 (5) 07:37 08:18
16:34 17:30 18:21 13 17:54(5) | 20:15 26 19:36(3) | 21:05 22 20:21 (1) |21:38 39 21:04 (B 02) 9 20:24 (1) 30 19:42(3)]19:27 19 18:43(5) 16:21 16:02
18 | 08:15 07:26 06:24 17:40 (5) | 06:13 19:08 (3) | 05:17 20:00 (1) | 04:53 20:25 (4) 20:14 (1) 19:12 (3) | 06:52 18:23 (5) 07:39 08:19
16:36 17:32 18:23 16 17:56 (5) | 20:16 27 1 (3) | 21:06 21 20:21 (1) | 21:38 39 21:05 (B 02) 1 20:25 (1) 30 19:42(3) | 19:25 20 18:43(5) 16:20 16:03
19 | 08:14 07:24 06:22 17:38 (5) | 06:11 19:07 (3) | 05:15 19:59 (1) | 04:53 20:25 (4) 20:14 (1) 19:11 (3) | 06:54 18:22 (5) 07:40 08:20
16:37 17:34 18:25 19 17:57 (5) | 20:18 29 1 (3) | 21:08 21 20:20 (1) | 21:39 39 21:05 (B 02) 13 20:27 (1) 31 19:42(3) | 19:22 21 18:43(5) 16:19 16:03
20 | 08:13 07:22 06:19 17:37 (5) | 06:09 19:07 (3) | 05:14 20:00 (1) | 04:53 20:25 (4) 20:13 (1) 19:11 (3) | 06:56 18:22 (5) 07:42 08:20
16:39 17:36 18:26 20 17:57(5) |20:20 29 19:36(3) | 21:09 20 20:20 (1) | 21:39 39 21:05 (B 02) 15 20:28 (1) 31 19:42(3)]19:20 21 18:43(5) 16:17 16:03
21 08:11 07:20 06:17 17:36 (5) | 06:07 19:06 (3) | 05:13 20:01 (1) | 04:53 20:25 (4) 20:12 (1) 19:11 (3) | 06:57 18:22 (5) 07:44 08:21
16:41 17:38 18:28 21 17:57(5) | 20:21 30 1 (3) | 21:10 18 20:19 (1) | 21:39 39 21:05 (B 02) 16 20:28 (1) 31 19:42(3) | 19:18 21 18:43(5) 16:16 16:04
22 08:10 07:18 06:15 17:36 (5) | 06:05 19:06 (3) | 05:11 20:02 (1) | 04:53 20:25 (4) 20:11 (1) 19:11 (3) | 06:59 18:21 (5) 07:46 08:21
16:42 17:40 18:30 22 17:58(5) |20:23 30 19:36(3) | 21:12 17 20:19 (1) |21:39 39 21:05 (B 02) 18 20:29 (1) 30 19:41(3)]19:15 21 18:42(5) 16:15 16:04
23| 08:09 07:16 06:13 17:35 (5) | 06:02 19:06 (3) | 05:10 20:03 (1) | 04:54 20:25 (4) 20:11 (1) 19:11 (3) | 07:01 18:21 (5) 07:47 08:22
16:44 17:42 18:32 22 17:57 (5) | 20:25 30 1 (3) | 21:13 16 20:19 (1) | 21:40 39 21:05 (B 02) 19 20:30 (1) 30 19:41(3) | 19:13 21 18:42(5) 16:14 16:05
24| 08:08 07:13 06:10 17:35 (5) | 06:00 19:05 (3) | 05:09 20:04 (1) | 04:54 20:26 (4) 20:10 (1) 19:11 (3) | 07:02 18:22 (5) 07:49 08:22
16:46 17:43 18:33 22 17:57 (5) | 20:27 31 1 (3) | 21:15 14 20:18 (1) | 21:40 39 21:06 (B 02) 20 20:30 (1) 29 19:40(3) | 19:11 19 18:41(5) 16:13 16:05
25 | 08:07 07:11 06:08 17:36 (5) | 05:58 19:05 (3) | 05:08 20:04 (1) | 04:54 20:26 (4) 20:09 (1) 19:12 (3) | 07:04 18:22 (5) 07:51 08:23
16:48 17:45 18:35 20 17:56(5) |20:28 31 19:36(3) | 21:16 12 20:16 (1) | 21:40 39 21:06 (B 02) 21 20:30 (1) 27 19:39(3)]19:08 17 18:39(5) 16:12 16:06
26 | 08:05 07:09 06:06 17:36 (5) | 05:56 19:06 (3) | 05:06 20:05 (1) | 04:55 20:27 (4) 20:10 (1) 19:12 (3) | 07:06 18:23 (5) 07:52 08:23
16:49 17:47 18:37 18  17:54 (5) | 20:30 29 1 (3) | 21:17 10 20:15 (1) | 21:40 38 21:06 (B 02) 21 20:31 (1) 25 19:37(3) | 19:06 14 18:37(5) 16:11 16:07
27 08:04 07:07 06:03 17:37 (5) | 05:54 19:06 (3) | 05:05 20:07 (1) | 04:55 20:27 (4) 20:09 (1) 19:13 (3) | 07:07 18:26 (5) 07:54 08:23
16:51 17:49 18:38 16 17:53(5) |20:32 29 19:35(3) | 21:19 6 20:13 (1) | 21:40 37 21:06 (B 02) 22 20:31 (1) 24 19:37(3) | 19:03 9 18:35(5) 16:10 16:07
28 | 08:03 07:05 06:01 17:38 (5) | 05:52 19:06 (3) | 05:04 04:56 20:28 (4) 20:09 (1) 19:14 (3) | 07:09 07:55 08:24
16:53 17:51 18:40 14 17:52(5) | 20:33 28 21:40 36  21:06 (B 02) 22 20:31 (1) 20 19:34(3) | 19:01 16:09 16:08
29 | 08:01 06:59 18:40 (5) | 05:50 04:56 20:28 (4) 20:09 (1) 19:14(2) | 07:11 07:57 08:24
16:55 19:42 8 18:48(5) | 20:35 26 21:39 36 21:06 (B 02) 23 20:32(1) 20 19:34(2) | 18:59 16:08 16:09
30 | 08:00 06:56 05:48 04:57 20:29 (4) 20:09 (1) 19:14 (2) | 07:12 07:58 08:24
16:57 19:44 20:37 25 g 21:39 34 21:06 (B 02) 22 20:31 (1) 21 19:35(2) | 18:56 16:07 16:10
31]07:58 | 06:54 | | 05:01 20:50 (B 02) | 20:10 (1) | O¢ 19:13 (2) | | 08:24
| 16:59 | 19:45 | | 21:24 1 20:51(B02) | 21 20:31(1) [20:06 21 19:34(2) | | 16:11
Sonnenscheinstunden | 258 277 | 367 | 416 | 486 | 500 | 455 | 381 | 265 242

astr.max.mogl.Beschattung | | 238 | 587 | 465 | 898 482 | 712 | 321 |
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)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-07 - Irxleben, RingstraBe 10
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mirz |April |Mai |Juni |3uli | August | September |Oktober |November Dezember
110824 |07:57 | 07:03 06:52 05:46 19:17 (3) | 05:00 20:18 (4) | 04:57 20:20 (4) | 05:34 20:09 (1) | 06:24 19:18(2) | 07:14 | 07:08 | 08:00
1612 [17:00 | 17:53 19:47 2039 16 19:33(3) [2125 21 20:39(4) [21:39 29 20:49(4) [21:07 21 20:30(1) | 20:04 18 19:36(2) |18:54 | 16147 | 16:07
208:24 07:55 07:01 06:49 05:44 19:19 (3) | 05:00 20:18 (4) | 04:58 20:21 (4) | 05:36 20:10 (1) | 06:26 19:18 (2) | 07:16 07:10 08:01
16:13 17:02 17:54 19:49 20:40 12 19:31(3) | 21:26 23 20:41(4) | 21:39 28 20:49 (4) | 21:05 20 20:30 (1) | 20:02 16 19:34(2) | 18:52 16:46 16:06
3108:24 07:53 06:58 06:47 05:42 19:23 (3) | 04:59 20:17 (4) | 04:59 20:21 (4) | 05:37 20:10 (1) | 06:28 19:19 (2) | 07:17 07:12 08:03
1614  [17:04 | 17:56 19:50 20142 3 19:26(3) [2127 24 20:41(4) [21:38 29 20:50(4) [21:03 19 20:29(1)[20:00 13 19:32(2) [18:50 | 16:44 | 16:05
410823 [07:52 | 06:56 06:45 05:40 20:05 (1) | 04:58 20:16 (4) | 04:59 20:21 (4) | 05:39 20:11 (1) | 06:29 19:20(2) [07:19 | 07:14 | 08:04
16:15 17:06 17:58 19:52 20:44 9  20:14(1) | 21:28 25  20:41(4) | 21:38 28 20:49 (4) | 21:02 18 20:29 (1) | 19:57 10 19:30 (2) | 18:47 16:42 16:05
5108:23 07:50 06:54 06:42 05:39 20:04 (1) | 04:57 20:17 (4) | 05:00 20:22 (4) | 05:40 20:11 (1) | 06:31 19:24 (2) | 07:21 07:16 08:05
16:17 17:08 18:00 19:54 20:45 12 20:16 (1) | 21:29 25  20:42(4) | 21:37 27 20:49 (4) | 21:00 17 20:28(1) | 19:55 3 19:27(2) | 18:45 16:40 16:04
6]08:23 [07:48 | 06:52 06:40 05:37 20:02 (1) | 04:57 20:16 (4) | 05:01 20:22 (4) | 05:42 20:12 (1) | 06:33 0722 |07:17 | 08:07
1618 [17:10 | 18:02 19:56 20147 15 20:17(1) [2130 27 2043(4) [21:37 27 20:49(4) [ 20:58 16 20:28(1) | 19:53 1843 [16:38 | 16:04
71 08:22 07:47 06:49 06:38 19:28 (2) | 05:35 20:01 (1) | 04:56 20:16 (4) | 05:02 20:23 (4) | 05:44 20:12 (1) | 06:34 07:24 07:19 08:08
16:19 17:12 18:03 19:57 3 19:31(2) | 20:49 17 20:18(1) | 21:31 27 20:43(4) | 21:36 26 20:49 (4) | 20:56 14 20:26 (1) | 19:50 18:40 16:37 16:03
8 08:22 07:45 06:47 06:35 19:23(2) | 05:33 20:00 (1) | 04:56 20:16 (4) | 05:03 20:24 (4) | 05:45 20:14 (1) | 06:36 07:26 07:21 08:09
1621 [17:13 | 18:05 19:59 10 19:33(2) [20:50 18 20:18(1) [21:32 27 20:43(4)|21:36 25 20:49(4) | 20:54 11 20:25(1) | 19:48 18:38  [16:35 | 16:03
910821  [07:43 | 0645 06:33 19:21(2) | 05:31 20:00 (1) | 04:55 20:16 (4) | 05:04 20:24 (4) | 05:47 20:16 (1) | 06:38 07:23 | 08:10
16:22 17:15 18:07 20:01 13 19:34(2) | 20:52 19 20:19(1) | 21:33 28 20:44 (4) | 21:35 25 20:49 (4) | 20:53 6 20:22(1) | 19:46 16:33 16:03
10 | 08:21 07:41 06:43 06:31 19:20 (2) | 05:30 19:59 (1) | 04:55 20:16 (4) | 05:05 20:25 (4) | 05:48 19:31(3) | 06:39 07:25 08:11
16:23 17:17 18:09 20:03 16 19:36 (2) | 20:53 20 20:19 (1) | 21:34 29 20:45(4) | 21:34 23 20:48 (4) | 20:51 7 19:38(3) | 19:43 16:32 16:02
11]08:20 [07:39 | 06:40 06:29 19:19(2) | 05:28 20:00 (1) | 04:54 20:16 (4) | 05:06 20:26 (4) | 05:50 19:27 (3) | 06:41 07:26 | 08:13
16:25  [17:19 | 18:10 20:04 18 19:37(2) [20:55 20 20:20(1) [21:34 20 20:45(4) [21:33 22 20:48(4) [20:49 13 19:40(3) | 19:41 16:30 | 16:02
12 | 08:20 07:38 06:38 06:26 19:18 (2) | 05:26 19:59 (1) | 04:54 20:16 (4) | 05:07 20:27 (4) | 05:52 19:25 (3) | 06:42 07:28 08:14
16:26 17:21 18:12 20:06 18 19:36 (2) | 20:57 20 20:19 (1) | 21:35 29 20:45(4) | 21:32 20 20:47 (4) | 20:47 17 19:42(3) | 19:39 16:29 16:02
131 08:19 07:36 06:36 06:24 19:18 (2) | 05:25 20:00 (1) | 04:54 20:16 (4) | 05:08 20:27 (4) | 05:53 19:23 (3) | 06:44 18:37 (5, 07:30 08:15
1628 [17:23 | 18:14 20:08 18 19:36(2) [20:58 20 20:20(1) [21:36 30 20:46(4) [21:32 20 20:47(4) [20:45 20 19:43(3)[19:36 11 18:48 (5 16:27 | 16:02
14(08:18  |07:34 | 06:33 06:22 19:18 (2) | 05:23 19:59 (1) | 04:53 20:17 (4) | 05:09 20:28 (4) | 05:55 19:22 (3) | 06:46 18:34 (5, 0732 |08:16
16:29 17:25 18:16 20:09 18 19:36 (2) | 21:00 20 20:19 (1) | 21:36 29 20:46 (4) | 21:31 18 20:46 (4) | 20:43 22 19:44(3) | 19:34 15 18:49 (5, 16:26 16:02
15| 08:17 07:32 06:31 06:20 19:18 (2) | 05:21 20:00 (1) | 04:53 20:17 (4) | 05:10 20:30 (4) | 05:57 19:21 (3) | 06:47 18:33 (5, 07:34 08:16
16:31 17:27 18:18 20:11 19 19:37 (3) | 21:01 19 20:19(1) | 21:37 30 20:47 (4) | 21:30 14 20:44 (4) | 20:41 23 19:44(3) | 19:32 17 18:50 (5, 16:24 16:02
1608:16  |07:30 | 06:29 06:18 19:18 (3) | 05:20 20:00 (1) | 04:53 20:16 (4) | 05:12 20:31 (4) | 05:58 19:20 (3) | 06:49 18:31 (5 07:35 | 08:17
16:32 (1729 | 18:19 20:13 20 19:38(3) [21:03 18 20:18(1) [21:37 30 20:46(4) [21:29 12 20:43(4) [20:39 25 19:45(3)[19:29 19 18:50 (5 16:23 | 16:02
17 | 08:16 07:28 06:26 06:15 19:17 (3) | 05:18 20:00 (1) | 04:53 20:16 (4) | 05:13 20:34 (4) | 06:00 19:19 (3) | 06:51 18:31 (5, 07:37 08:18
16:34 17:30 18:21 20:15 22 19:39(3) | 21:05 18 20:18(1) | 21:38 30 20:46 (4) | 21:28 6 20:40 (4) | 20:37 26 19:45(3) | 19:27 19 18:50 (5, 16:21 16:02
18 | 08:15 07:26 06:24 06:13 19:15(3) | 05:17 20:01 (1) | 04:53 20:17 (4) | 05:14 06:01 19:19 (3) | 06:52 18:31 (5, 07:39 08:19
16:36  [17:32 | 18:23 20:16 24 19:39(3) [21:06 17 20:18(1) [21:38 30 20:47(4) | 21:26 2035 27 19:46(3)[19:25 20  18:51(5) 1620 | 16:03
19]08:14  |07:24 | 06:22 17:50 (5) | 06:11 19:14(3) | 05:15 20:02 (1) | 04:53 20:17 (4) | 05:15 06:03 19:18 (3) | 06:54 18:30 (5, 07:40 | 08:20
16:37 17:34 18:25 9 17:59(5) | 20:18 25  19:39(3) | 21:08 15 20:17 (1) | 21:39 31 20:48 (4) | 21:25 20:33 27 19:45(3) | 19:22 20 18:50 (5 16:19 16:03
20 | 08:13 07:22 06:19 17:47 (5) | 06:09 19:13(3) | 05:14 20:03 (1) | 04:53 20:17 (4) | 05:17 06:05 19:18 (3) | 06:56 18:30 (5, 07:42 08:20
16:39 17:36 18:26 14 18:01(5) | 20:20 27 19:40(3) | 21:09 13 20:16 (1) | 21:39 31 20:48 (4) | 21:24 20:30 27 19:45(3) | 19:20 19 18:49 (5, 16:17 16:03
2000811 [07:20 | 06:17 17:46 (5) | 06:07 19:13 (3) | 05:13 20:04 (1) | 04:53 20:17 (4) | 05:18 20:17 (1) | 06:06 19:17 (3) | 06:57 18:30 (5; 07:44 | 08:21
1641 [17:38  [18:28 16 18:02(5)|20:21 27 19:40(3) [21:10 11 20:15(1) [21:39 31 20:48(4) |21:23 5 20:22(1)]20:28 28 19:45(3)19:18 19 18:49(5 16:16 | 16:04
22 | 08:10 07:18 06:15 17:45 (5) | 06:05 19:12(3) | 05:11 20:06 (1) | 04:53 20:17 (4) | 05:19 20:15 (1) | 06:08 19:18 (3) | 06:59 18:30 (5, 07:46 08:21
16:42 17:40 18:30 18 18:03(5) | 20:23 28 19:40(3) | 21:12 8  20:14 (1) | 21:39 31 20:48 (4) | 21:22 9 20:24(1) | 20:26 27 19:45(3) | 19:15 17 18:47 (5, 16:15 16:04
23| 08:09 07:16 06:12 17:43 (5) | 06:02 19:12 (3) | 05:10 04:54 20:17 (4) | 05:21 20:14 (1) | 06:10 19:18 (3) | 07:01 18:31 (5, 07:47 08:22
16:44  [17:42  [18:32 20 18:03(5)|20:25 28 19:40 (3) | 21:13 21140 31 20:48(4) [21:20 12 20:26(1)|20:24 26 19:44(3)[19:13 15 18:46(5 16:14 | 16:05
24108:08 [07:13 | 06:10 17:43 (5) | 06:00 19:12(3) | 05:09 04:54 20:18 (4) | 05:22 20:13 (1) | 06:11 19:18 (3) | 07:02 18:33 (5, 07:49 | 08:22
16:46 17:43 18:33 20 18:03 (5) | 20:27 27 19:39(3) | 21:15 21:40 31 20:49 (4) | 21:19 14 20:27 (1) | 20:22 25 19:43(3) | 19:11 11 18:44 (5, 16:13 16:05
25 | 08:07 07:11 06:08 17:43 (5) | 05:58 19:12 (3) | 05:08 04:54 20:18 (4) | 05:24 20:12 (1) | 06:13 19:18 (3) | 07:04 07:51 08:23
16:48 17:45 18:35 20 18:03 (5) | 20:28 27 19:39(3) | 21:16 21:40 30 20:48 (4) | 21:18 15 20:27 (1) | 20:20 25  19:43(3) | 19:08 16:12 16:06
26]08:05 [07:09 | 06:05 17:42 (5) | 05:56 19:13 (3) | 05:06 04:55 20:19 (4) | 05:25 20:12 (1) | 06:15 19:18 (3) | 07:06 0752 | 08:23
1649 [17:47  |18:37 20 18:02(5)]20:30 25 19:38(3) | 21:17 21:40 30 20:49(4) [21:16 17 20:29(1)|20:18 23 19:41(3) | 19:06 16:11 | 16:07
27 | 08:04 07:07 06:03 17:43 (5) | 05:54 19:13 (3) | 05:05 20:23 (4) | 04:55 20:19 (4) | 05:27 20:11 (1) | 06:16 19:20 (3) | 07:07 07:54 08:23
16:51 17:49 18:38 18 18:01(5) | 20:32 25 19:38(3) | 21:19 9 20:32(4) | 21:40 30 20:49 (4) | 21:15 18 20:29 (1) | 20:15 20 19:40 (3) | 19:03 16:10 16:07
28 | 08:03 07:05 06:01 17:43 (5) | 05:52 19:13 (3) | 05:04 20:22 (4) | 04:56 20:20 (4) | 05:28 20:10 (1) | 06:18 19:19 (2) | 07:09 07:55 08:24
16:53  [17:51  [1840 17 18:00(5)|20:33 24 19:37(3)[21:20 13 20:35(4) | 2140 29 20:49(4) | 21:13 19 20:29(1)]20:13 19 19:38(3) | 19:01 16:09 | 16:08
29| 08:01 06:59 18:44 (5) | 05:50 19:14(3) | 05:03 20:21 (4) | 04:56 20:19 (4) | 05:30 20:10 (1) | 06:20 19:18 (2) | 07:11 07:57 | 08:24
16:55 19:42 15 18:59(5)[20:35 21 19:35(3)|21:21 16 20:37(4)|21:39 30 20:49(4) |21:2 20 20:30 (1) | 20:11 19 19:37(2) | 18:59 16:08 | 16:09
30 | 08:00 06:56 18:46 (5) | 05:48 19:16 (3) | 05:02 20:19 (4) | 04:57 20:20 (4) | 05:31 20:09 (1) | 06:21 19:18 (2) | 07:12 07:58 08:24
16:57 19:44 11 18:57(5) | 20:37 19 19:35(3) | 21:22 19 20:38 (4) | 21:39 29 20:49 (4) | 21:10 21 20:30(1) | 20:09 19 19:37(2) | 18:56 16:07 16:10
31 07:58 06:54 18:50 (5) 05:01 20:18 (4) 05:33 20:10 (1) | 06:23 19:18 (2) 08:24
16:59 1945 3 18:53(5) 2124 20 20:38(4) 21:08 20 20:30(1) [20:06 18 19:36(2) 16:11
Sonnenscheinstunden | 258 77| 367 416 486 500 503 455 381 265 242

astr.max.mégl.Beschattung | 201 502 417 857 549 625 262

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)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-08 - Irxleben, RingstraBe 6a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Marz Mai [Juni | 3uli | August | September | Oktober |Novembel Dezember
108:24 07:03 07:26 (Hw1) 05:46 05:00 20:06 (4) | 0 20:12 (4) | 05:34 06:24 19:22 (3) | 07:14 08:00
16:12 17:53 10 07:36 (Hw1) 20:39 21:25 30 20:36(4) | 2 30 20:42(4) | 21:07 20:04 8  19:30(3) | 18:54 16:07
2| 08:24 07:01 07:24 (Hw1) 05:44 05:00 20:07 (4) | 0¢ 20:12 (4) | 05:36 06:26 07:16 08:01
16:13 17:54 12 07:36 (Hw1) 20:40 21:26 30 20:37(4) | 2: 31 20:43(4) | 21:05 20:02 18:52 16:06
3 08:24 06:58 07:23 (Hw1) 05:42 04:59 20:06 (4) | 0¢ 20:13 (4) | 05:37 06:28 07:17 08:03
16:14 17:56 14 07:37 (Hwl) 20:42 21:27 30 20:36 (4) | 2: 30 20:43(4) | 21:03 20:00 18:49 16:05
408:23 06:56 07:23 (Hw1) 05:40 04:58 20:06 (4) | 0¢ 20:12 (4) | 05:39 06:29 07:19 08:04
16:15 17:58 13 07:36 (Hw1) 20:44 21:28 30 20:36 (4) | 2 31 20:43(4) | 21:02 19:57 18:47 16:05
5108:23 06:54 07:23 (Hw1) 05:39 04:57 20:07 (4) | 0 20:12 (4) | 05:40 06:31 07:21 08:05
16:17 18:00 12 07:35 (Hwl) 20:45 21:29 30 20:37(4) | 2 31 20:43(4) | 21:00 19:55 18:45 16:04
6] 08:23 06:52 07:24 (Hw1) 05:37 04:57 20:06 (4) | 0 20:13 (4) | 05:42 06:33 07:22 08:07
16:18 18:02 11 07:35 (Hw1) 20:47 21:30 31 20:37(4) | 2 30  20:43 (4) | 20:58 19:53 18:43 3 16:04
7| 08:22 06:49 07:26 (Hw1) 05:35 04:56 20:07 (4) | 0 20:13 (4) | 05:44 06:34 07:24 08:08
16:19 18:03 7 07:33 (Hwl) 20:49 21:31 31 20:38(4) | 2 31 20:44 (4) | 20:56 19:50 18:40 9 16:03
8 08:22 06:47 05:33 04:56 20:07 (4) | 0 20:13 (4) | 05:45 06:36 07:26 08:09
16:21 18:05 20:50 21:32 30 20:37(4) | 2 31 20:44 (4) | 20:54 19:48 18:38 1 16:03
9| 08:21 06:45 05:31 04:55 20:07 (4) | 0 20:14 (4) | 05:47 06:38 07:28 08:10
16:22 18:07 20:52 21:33 31 20:38(4) |2 30 20:44(4) | 20:53 19:46 18:36 13 16:03
10 | 08:21 06:43 05:30 04:55 20:07 (4) | 05:( 20:14 (4) | 05:48 06:39 07:29 08:11
16:23 18:09 20:53 21:34 30 20:37(4) | 2 30 20:44 (4) | 20:51 19:43 18:33 13 16:02
11| 08:20 06:40 19:23(3) | 05:28 04:54 20:07 (4) | 0 20:14 (4) | 05:50 06:41 07:31 08:13
16:25 18:10 9 19:32(3) | 20:55 21:34 31 20:38(4) |2 30 20:44(4) | 20:49 19:41 18:31 13 16:02
12| 08:20 06:38 19:19 (3) | 05:26 04:54 20:08 (4) | 0 20:15 (4) | 05:52 06:42 07:33 08:14
16:26 18:12 14 19:33(3) | 20:57 21:35 30 20:38(4) | 2 29 20:44 (4) | 20:47 19:39 18:29 1 16:02
13| 08:19 06:36 19:17 (3) | 05:25 04:54 20:08 (4) | 0 20:15 (4) | 05:53 06:44 07:34 08:15
16:28 18:14 18  19:35(3) | 20:58 21:36 31 20:39(4) | 2 29 20:44 (4) | 20:45 19:36 18:27 8 16:02
14| 08:18 06:33 19:16 (3) | 05:23 04:53 20:09 (4) | 0 20:15 (4) | 05:55 19:30 (3) | 06:46 18:37 (5) | 07:36 08:16
16:29 18:16 20 19:36(3) | 21:00 21:36 30 20:39(4) | 2 29 20:44 (4) | 20:43 2 19:32(3)]19:34 10 18:47(5) | 18:25 4 16:02
15| 08:17 06:31 19:15 (3) | 05:21 04:53 20:09 (4) | 0 20:15 (4) | 05:57 19:25 (3) | 06:47 18:35 (5) | 07:38 08:16
16:31 18:18 22 19:37(3) | 21:01 21:37 30 20:39(4) | 2 28 20:43 (4) | 20:41 11 19:36(3) | 19:32 14 18:49(5) | 18:22 16:02
16 | 08:16 06:29 19:14 (3) | 05:20 04:53 20:08 (4) | 0 20:16 (4) | 05:58 19:23 (3) | 06:49 18:33 (5) | 07:40 08:17
16:32 18:19 24 19:38(3) | 21:03 21:37 31 20:39(4) | 2 27 20:43(4) | 20:39 15 19:38(3) | 19:29 16 18:49(5) | 18:20 16:02
17 | 08:16 06:26 19:13 (3) | 05:18 04:53 20:08 (4) | 0 20:16 (4) | 06:00 19:21 (3) | 06:51 18:32 (5) | 07:41 08:18
16:34 18:21 25  19:38(3) | 21:05 21:38 31 20:39(4) | 2 27 20:43(4) | 20:37 18 19:39(3) | 19:27 18  18:50(5) | 18:18 16:02
18 | 08:15 06:24 5 19:12 (3) | 05:17 20:16 (4) | 04:53 20:10 (4) | O 20:16 (4) | 06:01 19:20 (3) | 06:52 18:32 (5) | 07:43 08:19
16:36 18:23 3 5 25 19:37(3) | 21:06 8  20:24 (4) | 21:38 30 20:40 (4) | 2 26 20:42(4) | 20:35 20 19:40 (3) | 19:25 18  18:50(5) | 18:16 16:03
19 | 08:14 06:22 5, 19:12 (3) | 05:15 20:13 (4) | 04:53 20:10 (4) | O 20:18 (4) | 06:03 19:18 (3) | 06:54 18:31(5) | 07:45 08:20
16:37 18:25 9 5 25 19:37(3) | 21:08 13 20:26 (4) | 21:39 30 20:40(4) | 2 24 20:42(4) | 20:33 22 19:40 (3) | 19:22 19 18:50(5) | 18:14 16:03
20 | 08:13 06:19 5 19:12 (3) | 05:14 20:11 (4) | 04:53 20:10 (4) | 0 20:18 (4) | 06:05 19:18 (3) | 06:56 18:31 (5) | 07:47 08:20
16:39 18:26 14 5 25 19:37(3) | 21:09 17 20:28 (4) | 21:39 30 20:40(4) | 2 24 20:42(4) | 20:30 23 19:41(3) | 19:20 18 18:49(5) | 18:12 16:03
21| 08:11 06:17 5 19:12(3) | 05:13 20:10 (4) | 04:53 20:10 (4) | 0 20:19 (4) | 06:06 19:16 (3) | 06:57 18:31 (5) | 07:48 08:21
16:41 18:28 17 5, 25 19:37(3) | 21:10 19 20:29 (4) | 21:39 30 20:40 (4) | 2. 22 20:41(4) | 20:28 25 19:41(3) | 19:18 18 18:49 (5) | 18:09 16:04
22 | 08:10 06:15 5, 19:12 (3) | 05:11 20:10 (4) | 04:53 20:10 (4) | 0 20:19 (4) | 06:08 19:16 (3) | 06:59 18:30 (5) | 07:50 08:21
16:42 18:30 18 5 24 19:36(3) | 21:12 21 20:31(4) | 21:39 30 20:40 (4) | 21: 21 20:40 (4) | 20:26 25 19:41(3) | 19:15 18  18:48 (5) | 18:07 16:04
23 | 08:09 06:12 5, 19:12 (3) | 05:10 20:09 (4) | 04:54 20:10 (4) | 0 20:21 (4) | 06:10 19:16 (3) | 07:01 18:31(5) | 07:52 08:22
16:44 18:31 19 5 24 19:36(3) | 21:13 23 20:32 (4) | 21:40 30 20:40 (4) | 2 18 20:39 (4) | 20:24 26 19:42(3) | 19:13 15  18:46 (5) | 18:05 16:05
24 | 08:08 06:10 5, 19:13 (3) | 05:09 20:08 (4) | 04:54 20:11(4) | 0 20:22 (4) | 06:11 19:15 (3) | 07:02 18:33 (5) | 07:54 08:22
16:46 18:33 19 5 22 19:35(3) | 21:15 24 20:32(4) | 21:40 30 20:41(4) |2 16 20:38 (4) | 20:22 26 19:41(3) | 19:11 11 18:44 (5) | 18:03 16:05
25 | 08:07 06:08 5 19:13 (3) | 05:08 20:07 (4) | 04:54 20:11 (4) | 0 20:24 (4) | 06:13 19:16 (3) | 07:04 18:35 (5) | 06:56 08:23
16:48 18:35 19 5, 21 19:34 (3) | 21:16 25 20:32(4) | 21:40 30 20:41(4) |2 12 20:36 (4) | 20:20 25 19:41(3) | 19:08 6 18:41(5) | 17:01 16:06
26 | 08:05 06:05 5 19:14 (3) | 05:06 20:07 (4) | 04:55 20:11 (4) | 0 20:28 (4) | 06:15 19:15 (3) | 07:06 06:57 08:23
16:49 18:37 18 5, 18 19:32(3) | 21:17 26 20:33(4) | 21:40 31 20:42(4) | 2 5 20:33(4)|20:18 25 19:40 (3) | 19:06 16:59 16:07
27 | 08:04 06:03 5, 19:16 (3) | 05:05 20:06 (4) | 04:55 20:11 (4) | 0 06:16 19:16 (3) | 07:07 06:59 08:23
16:51 18:38 17 5 14 19:30(3) | 21:19 27 20:33 (4) | 21:40 30 20:41(4) | 2 20:15 23 19:39(3) | 19:03 16:57 16:07
28 | 08:03 07:29 (Hw1) | 06:01 5, 19:18 (3) | 05:04 20:07 (4) | 04:56 20:12 (4) | 0 06:18 19:16 (3) | 07:09 07:01 08:24
16:53 6  07:35 (Hwl) | 18:40 14 5 10 19:28(3) | 21:20 28 20:35 (4) | 21:40 30 20:42(4) | 2 20:13 22 19:38(3) | 19:01 16:55 16:08
29 | 08:01 06:59 5, 05:03 20:07 (4) | 04:56 20:11(4) | 0 06:19 19:17 (3) | 07:11 07:03 08:24
16:55 19:42 11 5, 21:21 28 20:35(4) | 21:39 31 20:42(4) | 2. 20:11 20 19:37(3) | 18:59 16:53 16:09
30 | 08:00 06:56 5 05:02 20:07 (4) | 04:57 20:12 (4) | 0 06:21 19:18 (3) | 07:12 07:05 08:24
16:57 19:44 1 5, 21:22 28 20:35(4) | 21:39 30 20:42(4)| 2 20:09 18 19:36 (3) | 18:56 16:51 16:10
31 07:58 06:54 05:01 20:06 (4 0! 06:23 19:19 (3, 07:06 08:24
16:59 19:45 21:24 29 20:35 (4 21:08 20:06 14 19:33(3; 16:49 16:11
Sonnenscheinstunden | 258 277 367 416 486 500 503 455 381 331 265 242
astr.max.mogl.Beschattung 6 258 365 316 909 672 360 189 85
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)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-09 - Irxleben, AbendstraBe 17
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mirz |April |Mai |Juni |3uli | August | September |Oktober |November Dezember
110824 |07:57 | 07:03 06:52 18:41 (5) | 05:46 19:15 (3) | 05:00 20:11 (1) | 04:57 20:21 (1) | 05:34 19:28 (3) | 06:24 19:28(2) | 07:14 | 07:08 | 08:00
1612 [17:00 | 17:53 19:47 15 18:56(5) [20:39 33 19:48(3)|21:25 21 20:32(1)|21:39 14 20:35(1)|21:07 26 19:54(3)[20:04 6 19:34(2)|18:54  [16:47 | 16:07
208:24 07:55 07:01 06:49 18:43 (5) | 05:44 19:15 (3) | 05:00 20:12 (1) | 04:58 20:21 (1) | 05:36 19:27 (3) | 06:26 07:16 07:10 08:01
16:13 17:02 17:54 19:49 11 18:54 (5) | 20:40 33 19:48 (3) | 21:26 21 20:33(1) | 21:39 15 20:36 (1) | 21:05 28 19:55(3) | 20:02 18:52 16:46 16:06
3108:24 07:53 06:58 06:47 05:42 19:14 (3) | 04:59 20:12 (1) | 04:59 20:21 (1) | 05:37 19:26 (3) | 06:28 07:17 07:12 08:03
1614  [17:04 | 17:56 19:51 20142 34 1948(3) [2127 21 20:33(1) [21:38 16 20:37(1) [21:03 30 19:56 (3) | 20:00 18:50  [16:44 | 16:05
410823 [07:52 | 06:56 06:45 05:40 19:14 (3) | 04:58 20:12 (1) | 04:59 20:20 (1) | 05:39 19:26 (3) | 06:29 07:19  |07:14 | 08:04
16:16 17:06 17:58 19:52 20:44 33 19:47 (3) | 21:28 20 20:32(1) | 21:38 17 20:37 (1) | 21:02 30 19:56 (3) | 19:57 18:47 16:42 16:05
5108:23 07:50 06:54 06:42 05:39 19:15 (3) | 04:57 20:14 (1) | 05:00 20:20 (1) | 05:40 19:25 (3) | 06:31 07:21 07:16 08:05
16:17 17:08 18:00 19:54 20:45 33 19:48 (3) | 21:29 19 20:33(1) | 21:37 17 20:37 (1) | 21:00 31 19:56 (3) | 19:55 18:45 16:40 16:04
6]08:23 [07:48 | 06:52 06:40 05:37 19:15 (3) | 04:57 20:14 (1) | 05:01 20:20 (1) | 05:42 19:25 (3) | 06:33 0722 |07:17 | 08:07
1618 [17:10 | 18:02 19:56 20147 32 19:47(3) [2130 18 20:32(1) [21:37 18 20:38(1) [20:58 32 19:57(3) | 19:53 1843 1638 |16:04
71 08:22 07:47 06:49 06:38 05:35 19:15 (3) | 04:56 20:15 (1) | 05:02 20:20 (1) | 05:44 19:24 (3) | 06:34 07:24 07:19 08:08
16:19 17:12 18:03 19:57 20:49 32 19:47 (3) | 21:31 17 20:32(1) | 21:36 19 20:39 (1) | 20:56 33 19:57(3) | 19:50 18:40 16:37 16:03
8 08:22 07:45 06:47 06:35 05:33 19:16 (3) | 04:56 20:15 (1) | 05:03 20:20 (1) | 05:45 19:24 (3) | 06:36 07:26 07:21 08:09
1621 [17:13 | 18:05 19:59 2050 31 19:47(3) [2132 16 20:31(1) [21:36 19 20:39(1) [20:54 33 19:57(3) | 19:48 18:38  [16:35  |16:03
910821  [07:43 | 0645 06:33 05:31 19:16 (3) | 04:55 20:16 (1) | 05:04 20:20 (1) | 05:47 19:24 (3) | 06:38 07:28  |07:23 | 08:10
16:22 17:15 18:07 20:01 20:52 30 19:46 (3) | 21:33 16 20:32(1) | 21:35 20 20:40 (1) | 20:53 33 19:57(3) | 19:46 18:36 16:33 16:03
10 | 08:21 07:41 06:43 06:31 05:30 19:16 (3) | 04:55 20:17 (1) | 05:05 20:20 (1) | 05:48 19:24 (3) | 06:39 18:36 (5) | 07:29 07:25 08:11
16:23 17:17 18:09 20:03 20:53 29 19:45(3) | 21:34 15 20:32(1) | 21:34 20 20:40 (1) | 20:51 33 19:57(3) | 19:43 11 18:47 (5) | 18:34 16:32 16:02
11]08:20 [07:39 | 06:40 06:29 19:29 (2) | 05:28 19:17 (3) | 04:54 20:16 (1) | 05:06 20:20 (1) | 05:50 19:23 (3) | 06:41 18:34(5) [07:31 | 07:26 | 08:13
16:25  [17:19 | 18:10 20:04 7 19:36(2) [20:55 28 1945(3) [21:34 15 20:31(1) [21:33 21 20:41(1) [20:49 34 19:57(3) [19:41 15 18:49(5) [18:31  [16:30 | 16:02
12 | 08:20 07:38 06:38 06:26 19:25(2) | 05:26 19:18 (3) | 04:54 20:17 (1) | 05:07 20:20 (1) | 05:52 19:24 (3) | 06:43 18:32(5) | 07:33 07:28 08:14
16:26 17:21 18:12 20:06 12 19:37 (2) | 20:57 25 19:43 (3) | 21:35 14 20:31(1) | 21:33 21 20:41(1) | 20:47 33 19:57(3) | 19:39 18 18:50 (5) | 18:29 16:29 16:02
131 08:19 07:36 06:36 06:24 19:23 (2) | 05:25 19:19 (3) | 04:54 20:18 (1) | 05:08 20:19 (1) | 05:53 19:23 (3) | 06:44 18:31(5) | 07:34 07:30 08:15
1628 [17:23 | 18:14 20:08 16 19:39(2) [20:58 30 2024 (1) [21:36 13 20:31(1) [21:32 22 20:41(1) [20:45 33 19:56(3) [19:36 20 18:51(5) [18:27 | 16:27 | 16:02
14(08:18  |07:34 | 06:33 06:22 19:22(2) | 05:23 19:20 (3) | 04:53 20:19 (1) | 05:09 20:19 (1) | 05:55 19:24 (3) | 06:46 18:29(5) [07:36 | 07:32 | 08:16
16:29 17:25 18:16 20:09 18 19:40 (2) | 21:00 32 20:26 (1) | 21:36 12 20:31(1) | 21:31 23 20:42(1) | 20:43 32 19:56 (3) | 19:34 21 18:50(5) | 18:25 16:26 16:02
15| 08:17 07:32 06:31 06:20 19:21(2) | 05:21 19:21 (3) | 04:53 20:19 (1) | 05:10 20:19 (1) | 05:57 19:24 (3) | 06:47 18:28 (5) | 07:38 07:34 08:16
16:31 17:27 18:18 20:11 20 19:41(2) | 21:01 34 20:28 (1) | 21:37 12 20:31(1) | 21:30 23 20:42(1) | 20:41 30 19:54(3) | 19:32 23 18:51(5) | 18:22 16:24 16:02
1608:16  |07:30 | 06:29 06:18 19:20 (2) | 05:20 19:22 (3) | 04:53 20:19 (1) | 05:12 20:19 (1) | 05:58 19:24 (3) | 06:49 18:28(5) [07:40 | 07:35 | 08:17
16:32 (1729 | 18:19 20:13 21 19:41(2) [21:03 33 20:29(1) [21:37 11 20:30(1) [21:29 23 20:42(1) [20:39 30 19:54(3) [19:29 23 18:51(5) [18:20 | 16:23 | 16:02
17 | 08:16 07:28 06:26 06:15 19:20 (2) | 05:18 19:25 (3) | 04:53 20:19 (1) | 05:13 20:19 (1) | 06:00 19:24 (3) | 06:51 18:27 (5) | 07:41 07:37 08:18
16:34 17:30 18:21 20:15 21 19:41(2) | 21:05 31 20:30 (1) | 21:38 11 20:30(1) | 21:28 23 20:42(1) | 20:37 29 19:53(3) | 19:27 23 18:50(5) | 18:18 16:21 16:02
18 | 08:15 07:26 06:24 06:13 19:19 (2) | 05:17 19:29 (3) | 04:53 20:21 (1) | 05:14 20:19 (1) | 06:01 19:26 (3) | 06:52 18:27 (5) | 07:43 07:39 08:19
16:36  [17:32 | 18:23 20:16 21 19:40(2) [21:06 24 20:31(1) [21:38 10 20:31(1) [21:226 23 20:42(1) [20:35 26 19:52(3) [19:25 23 18:50(5) [ 18:16 | 16:20 | 16:03
19]08:14  |07:24 | 06:22 06:11 19:19(2) | 05:15 20:10 (1) | 04:53 2021 (1 | 05:15 20:20 (1) | 06:03 19:26 (3) | 06:54 18:27(5) [ 07:45 | 07:40 | 08:20
16:37 17:34 18:25 20:18 21 19:40(2) | 21:08 21 20:31(1) | 21:39 10 20:31(1) | 21:25 23 20:43(1) | 20:33 24 19:50 (3) | 19:22 22 18:49(5) | 18:14 16:19 16:03
20 | 08:13 07:22 06:19 17:47 (5) | 06:09 19:19 (2) | 05:14 20:10 (1) | 04:53 20:21 (1) | 05:17 20:19 (1) | 06:05 19:26 (2) | 06:56 18:27 (5) | 07:47 07:42 08:20
16:39 17:36 18:26 10 17:57(5) | 20:20 21 19:40(2) | 21:09 21 20:31(1) | 21:39 10 20:31(1) | 21:24 24 20:43(1) | 20:30 23 19:49 (3) | 19:20 21 18:48(5) | 18:12 16:17 16:03
2000811 [07:20 | 06:17 17:45 (5) | 06:07 19:19(2) | 05:13 20:10 (1) | 04:53 2021 (1) | 05:18 20:19 (1) | 06:06 19:25 (2) | 06:57 18:28(5) [07:48 | 07:44 | 08:21
1641 [17:38  [18:28 15 18:00(5)20:21 20 19:39(3)[21:10 22 20:32(1)|21:39 10 20:31 (1) |21:23 23 20:42(1)[20:28 22 19:47(3)[19:18 19 18:47(5) | 18:09  [16:16 | 16:04
22 | 08:10 07:18 06:15 17:43 (5) | 06:05 19:20 (2) | 05:11 20:10 (1) | 04:53 20:21 (1) | 05:20 20:19 (1) | 06:08 19:24 (2) | 06:59 18:29 (5) | 07:50 07:46 08:21
16:42 17:40 18:30 18 18:01(5) | 20:23 22 19:42(3) | 21:12 22 20:32(1) | 21:39 10 20:31(1) | 21:22 23 20:42(1) | 20:26 20 19:44(2) | 19:15 16 18:45 (5) | 18:07 16:15 16:04
23| 08:09 07:16 06:13 17:41 (5) | 06:02 19:21(2) | 05:10 20:10 (1) | 04:54 20:21 (1) | 05:21 20:20 (1) | 06:10 19:24 (2) | 07:01 18:31(5) | 07:52 07:47 08:22
16:44  [17:42  [18:32 20 18:01(5)]20:25 22 19:43(3)[21:13 23 20:33(1) 2140 10 20:31 (1) |21:20 22 20:42(1)20:224 20 19:44(2)[19:13 12 18:43(5)|18:05  [16:14 | 16:05
24108:08 [07:13 | 06:10 17:40 (5) | 06:00 19:20 (3) | 05:09 20:10 (1) | 04:54 20:22 (1) | 05:22 20:20 (1) | 06:11 19:22(2) | 07:02 18:35(5) [ 07:54 | 07:49 | 08:22
16:46 17:43 18:33 22 18:02(5) | 20:27 25 19:45(3) | 21:15 23 20:33(1) | 21:40 10 20:32(1) | 21:19 22 20:42(1) | 20:22 22 19:44(2) | 19:11 3 18:38(5) | 18:03 16:13 16:05
25 | 08:07 07:11 06:08 17:40 (5) | 05:58 19:19 (3) | 05:08 20:09 (1) | 04:54 20:22 (1) | 05:24 20:21 (1) | 06:13 19:23(2) | 07:04 06:56 07:51 08:23
16:48 17:45 18:35 23 18:03(5) | 20:28 26 19:45(3) | 21:16 23 20:32(1) | 21:40 10 20:32(1) | 21:18 20 20:41(1) | 20:20 21 19:44(2) | 19:08 17:01 16:12 16:06
26]08:05 [07:09 | 06:06 17:39 (5) | 05:56 19:18 (3) | 05:06 20:09 (1) | 04:55 20:22 (1) | 05:25 19:37 (3) | 06:15 19:22(2) | 07:06 06:57  |07:52 | 08:23
1649 [17:47  |18:37 23 18:02(5)|20:30 28 19:46(3) |21:17 23 20:32(1) 2140 11 20:33(1)|21:16 28 20:41(1)[20:18 21 19:43(2) | 19:06 16:50  [16:11 | 16:07
27 | 08:04 07:07 06:03 17:39 (5) | 05:54 19:17 (3) | 05:05 20:09 (1) | 04:55 20:22 (1) | 05:27 19:34 (3) | 06:16 19:22 (2) | 07:07 06:59 07:54 08:23
16:51 17:49 18:38 23 18:02(5) | 20:32 30 19:47(3) | 21:19 23 20:32(1) | 21:40 11 20:33(1) | 21:15 32 20:40 (1) | 20:15 21 19:43(2) | 19:03 16:57 16:10 16:07
28 | 08:03 07:05 06:01 17:39 (5) | 05:52 19:16 (3) | 05:04 20:11 (1) | 04:56 20:22 (1) | 05:28 19:32(3) | 06:18 19:22 (2) | 07:09 07:01 07:55 08:24
16:53  [17:51  [18:40 23 18:02(5)|20:33 31 19:47(3)[21:20 22 20:33(1) 2140 12 20:34 (1) |21:13 34 20:39 (1) 20:13 20 19:42(2) | 19:01 16:55  [16:09 | 16:08
29| 08:01 06:59 18:38 (5) | 05:50 19:15 (3) | 05:03 20:11 (1) | 04:56 20:21 (1) | 05:30 19:31(3) | 06:20 19:23(2) | 07:11 07:03  |07:57 | 0824
16:55 19:42 22 19:00(5)[20:35 32 19:47(3)|21:21 22 20:33(1)21:39 13 2034 (1) |21:12 34 20:38(1) | 20:11 18 19:41(2) | 18:59 16:53  [16:08 | 16:09
30 | 08:00 06:56 18:39 (5) | 05:48 19:16 (3) | 05:02 20:11 (1) | 04:57 20:22 (1) | 05:31 19:30 (3) | 06:21 19:24(2) | 07:12 07:05 07:58 08:24
16:57 19:44 21 19:00 (5) | 20:37 32 19:48(3) | 21:22 22 20:33(1) | 21:39 13 20:35(1) | 21:10 32 20:36 (1) | 20:09 16 19:40 (2) | 18:56 16:51 16:07 16:10
31 07:58 06:54 18:40 (5) 05:01 20:11 (1) 05:33 19:29 (3) | 06:23 19:25(2) 07:06 08:24
16:59 19:45 19 18:59 (5) 2024 22 2033 (1) 21:08 28 20:33(1)[20:06 12 19:37(2) 16:49 16:11
Sonnenscheinstunden | 258 277 | 367 416 486 500 503 455 381 331 265 242

astr.max.mégl.Beschattung | 239 472 846 412 699 816 276

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)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-10 - Irxleben, Ringstrae 13
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mirz |April |Mai |Juni |3uli | August | September |Oktober |November Dezember
110824 |07:57 | 07:03 06:52 18:46 (5) | 05:46 19:18 (3) | 05:00 04:57 05:34 20:18 (1) | 06:24 19:26(2) | 07:14 | 07:08 | 08:00
1612 [17:00 | 17:53 19:47 14 19:00(5) [20:39 28 19:46 (3) | 21:25 21:39 2007 16 20:34(1)[20:04 11 19:37(2) [18:54 | 1647 | 16:07
208:24 07:55 07:01 06:49 18:48 (5) | 05:44 19:18 (3) | 05:00 04:58 05:36 20:19 (1) | 06:26 19:28 (2) | 07:16 07:10 08:01
16:13 17:02 17:54 19:49 10 18:58 (5) | 20:40 27 19:45(3) | 21:26 21:39 21:05 15 20:34(1) | 20:02 5 19:33(2) | 18:52 16:46 16:06
3108:24 07:53 06:58 06:47 05:42 19:18 (3) | 04:59 04:59 05:37 19:38 (3) | 06:28 07:17 07:12 08:03
1614  [17:04 | 17:56 19:51 20142 26 19:44(3) | 2127 21:38 21:03 18 20:32(1) | 20:00 18:50  [16:44 | 16:05
410823 [07:52 | 06:56 06:45 05:40 19:19 (3) | 04:58 04:59 05:39 19:35 (3) | 06:29 07:19  |07:14 | 08:04
16:16 17:06 17:58 19:52 20:44 24 19143 (3) | 21:28 21:38 21:02 22 20:31(1) | 19:57 18:47 16:42 16:05
5108:23 07:50 06:54 06:42 05:39 19:20 (3) | 04:57 05:00 05:40 19:33(3) | 06:31 07:16 08:05
16:17 17:08 18:00 19:54 20:45 23 1943 (3) | 21:29 21:37 21:00 16 19:49 (3) | 19:55 16:40 16:04
6]08:23 [07:48 | 06:52 06:40 05:37 19:21 (3) | 04:57 05:01 05:42 19:32(3) | 06:33 07:17 | 08:07
1618 [17:10 | 18:02 19:56 2047 21 19:42(3) | 2130 21:37 20558 19 19:51(3) | 19:53 16:38 | 16:04
71 08:22 07:47 06:49 06:38 05:35 19:22 (3) | 04:56 05:02 05:44 19:30 (3) | 06:34 07:19 08:08
16:19 17:12 18:03 19:57 20:49 18 19:40 (3) | 21:31 21:36 20:56 21 19:51(3) | 19:50 16:37 16:03
8 08:22 07:45 06:47 06:35 05:33 19:23 (3) | 04:56 05:03 05:45 19:29 (3) | 06:36 07:21 08:09
16:21  [17:13 | 18:05 19:59 2050 20 20:18(1) | 2132 21:36 20554 24 19:53(3) | 19:48 16:35 | 16:03
9]08:21  [07:43 | 06:45 06:33 05:31 19:26 (3) | 04:55 05:04 05:47 19:28 (3) | 06:38 07:23 | 08:10
16:22 17:15 18:07 20:01 20:52 20 20:21(1) | 21:33 21:35 20:53 25  19:53(3) | 19:46 16:33 16:03
10 | 08:21 07:41 06:43 06:31 19:30 (2) | 05:30 20:09 (1) | 04:55 05:05 05:48 19:28 (3) | 06:39 18:42 (5) | 07:29 07:25 08:11
16:23 17:17 18:09 20:03 5 19:35(2) | 20:53 13 20:22(1) | 21:34 21:34 20:51 26 19:54(3) | 19:43 9 18:51(5) | 18:33 16:32 16:02
11]08:20  [07:39 | 06:40 06:29 19:27 (2) | 05:28 20:08 (1) | 04:54 05:06 05:50 19:26 (3) | 06:41 18:40(5) [07:31  |07:26 | 08:13
16:25  [17:19 | 18:10 20:04 11 19:38(2) [20:55 16 20:24 (1) | 21:34 21:33 20149 28 19:54(3) [19:41 13 18:53(5) [1831 | 16:30 | 16:02
12 | 08:20 07:38 06:38 06:26 19:24 (2) | 05:26 20:07 (1) | 04:54 05:07 05:52 19:26 (3) | 06:43 18:37 (5) | 07:33 07:28 08:14
16:26 17:21 18:12 20:06 15 19:39 (2) | 20:57 17 20:24 (1) | 21:35 21:33 20:47 28 19:54(3) | 19:39 17 18:54 (5) | 18:29 16:29 16:02
131 08:19 07:36 06:36 06:24 19:23 (2) | 05:25 20:07 (1) | 04:54 05:08 20:22 (1) | 05:53 19:25 (3) | 06:44 18:36 (5) | 07:34 07:30 08:15
16:28  [17:23 | 18:14 20:08 17 19:40(2) [20:58 18 20:25 (1) | 21:36 2132 7 20:29(1)[20:45 29 19:54(3) [19:36 19 18:55(5) [1827 | 16:27 | 16:02
14(08:18  |07:34 | 06:33 06:22 19:22 (2) | 05:23 20:06 (1) | 04:53 20:42 (4) | 05:09 20:21 (1) | 05:55 19:25 (3) | 06:46 18:35(5) [07:36 | 07:32 | 08:16
16:29 17:25 18:16 20:09 18 19:40 (2) | 21:00 19 20:25(1) | 21:36 2 20:44(4) | 21:31 9 20:30(1) | 20:43 29 19:54(3) | 19:34 20 18:55 (5) | 18:25 16:26 16:02
15| 08:17 07:32 06:31 06:20 19:22 (2) | 05:21 20:06 (1) | 04:53 20:40 (4) | 05:10 20:20 (1) | 05:57 19:25 (3) | 06:47 18:34 (5) | 07:38 07:34 08:16
16:31 17:27 18:18 20:11 19 19:41(2) | 21:01 20 20:26 (1) | 21:37 6 20:46 (4) | 21:30 11 20:31(1) | 20:41 28 19:53(3) | 19:32 21 18:55(5) | 18:22 16:24 16:02
16[08:16  [07:30 | 06:29 06:18 19:21 (2) | 05:20 20:05 (1) | 04:53 20:39 (4) | 05:12 20:19 (1) | 05:58 19:25 (3) | 06:49 18:33(5) [07:40 | 07:35 | 08:17
16:32 (1729 | 18:19 20:13 20 19:41(2) [21:03 21 20:26(1) [21:37 7 20:46(4) [21:29 13 20:32(1) [20:39 29 19:54(3) [19:29 21 18:54(5) [18:20 | 16:23 | 16:02
17 | 08:16 07:28 06:26 06:15 19:21 (2) | 05:18 20:05 (1) | 04:53 20:38 (4) | 05:13 20:18 (1) | 06:00 19:24 (3) | 06:51 18:33 (5) | 07:41 07:37 08:18
16:34 17:30 18:21 20:15 20 19:41(2) | 21:05 21 20:26 (1) | 21:38 9 20:47 (4) | 21:28 15 20:33 (1) | 20:37 29 19:53(3) | 19:27 21 18:54 (5) | 18:18 16:21 16:02
18 | 08:15 07:26 06:24 06:13 19:20 (2) | 05:17 20:06 (1) | 04:53 20:39 (4) | 05:14 20:17 (1) | 06:01 19:25 (3) | 06:52 18:34 (5) | 07:43 07:39 08:19
1636 [17:32 | 18:23 20:16 19 19:39(2) [21:06 21 20:27(1) [21:38 9 20:48(4) [21:226 17 20:34(1)[20:35 28 19:53(3) [19:25 20 18:54(5) [18:16 | 16:20 | 16:03
19]08:14  |07:24 | 06:22 06:11 19:21 (2) | 05:15 20:05 (1) | 04:53 20:39 (4) | 05:15 20:17 (1) | 06:03 19:25 (3) | 06:54 18:33(5) [07:45 | 07:40 | 08:20
16:37 17:34 18:25 20:18 20 19:41(3) | 21:08 21 20:26 (1) | 21:39 10 20:49 (4) | 21:25 18 20:35(1) | 20:33 26 19:51(3) | 19:22 19 18:52(5) | 18:14 16:19 16:03
20 | 08:13 07:22 06:19 06:09 19:21(2) | 05:14 20:05 (1) | 04:53 20:39 (4) | 05:17 20:17 (1) | 06:05 19:26 (3) | 06:56 18:34 (5) | 07:47 07:42 08:20
16:39 17:36 18:26 20:20 22 19:43(3) | 21:09 21 20:26 (1) | 21:39 10 20:49 (4) | 21:24 18 20:35(1) | 20:30 25 19:51(3) | 19:20 17 18:51(5) | 18:12 16:17 16:03
2000811 [07:20 | 06:17 17:53 (5) | 06:07 19:22 (3) | 05:13 20:06 (1) | 04:53 20:39 (4) | 05:18 20:16 (1) | 06:06 19:26 (3) | 06:57 18:36(5) [ 07:48 | 07:44 | 08:21
1641 [17:38  [18:28 8 18:01(5)[20:21 22 19:44(3)[21:10 20 20:26(1) |21:39 10 20:49(4)|21:23 19 20:35(1)[20:28 23 19:49(3)[19:18 14 1850 (5)[18:09 [ 16:16 | 16:04
22| 08:10 07:18 06:15 17:50 (5) | 06:05 19:21 (3) | 05:11 20:06 (1) | 04:53 20:39 (4) | 05:19 20:16 (1) | 06:08 19:27 (3) | 06:59 18:37 (5) | 07:50 07:46 08:21
16:42 17:40 18:30 14 18:04(5) | 20:23 24 19:45 (3) | 21:12 20 20:26 (1) | 21:39 10 20:49 (4) | 21:22 20 20:36 (1) | 20:26 21 19:48 (3) | 19:15 10 18:47 (5) | 18:07 16:15 16:04
23| 08:09 07:16 06:12 17:48 (5) | 06:02 19:20 (3) | 05:10 20:07 (1) | 04:54 20:39 (4) | 05:21 20:16 (1) | 06:10 19:26 (2) | 07:01 07:52 07:47 08:22
16:44  [17:42  [18:32 16 18:04(5)|20:25 25 19:45(3) [21:13 19 20:26 (1) |21:40 10 20:49(4)[21:20 21 20:37(1)]20:224 21 19:47 (3) | 19:13 18:05  [16:14  |16:05
24108:08 [07:13 | 06:10 17:47 (5) | 06:00 19:19 (3) | 05:09 20:08 (1) | 04:54 20:40 (4) | 05:22 20:16 (1) | 06:11 19:24 (2) | 07:02 07:54 | 07:49 | 08:22
16:46 17:43 18:33 18  18:05(5) | 20:27 27 19:46 (3) | 21:15 18 20:26 (1) | 21:40 10 20:50 (4) | 21:19 20 20:36 (1) | 20:22 20 19:44 (3) | 19:11 18:03 16:13 16:05
25 | 08:07 07:11 06:08 17:46 (5) | 05:58 19:18 (3) | 05:08 20:07 (1) | 04:54 20:40 (4) | 05:24 20:15 (1) | 06:13 19:24 (2) | 07:04 06:56 07:51 08:23
16:48 17:45 18:35 20 18:06 (5) | 20:28 28 19:46 (3) | 21:16 17 20:24 (1) | 21:40 9 20:49 (4) | 21:18 21 20:36 (1) | 20:20 19 19:43(2) | 19:08 17:01 16:12 16:06
26]08:05  [07:09 | 06:06 17:45 (5) | 05:56 19:18 (3) | 05:06 20:08 (1) | 04:55 20:42 (4) | 05:25 20:16 (1) | 06:15 19:23(2) | 07:06 0657  |07:52 | 08:23
1649 [17:47  |18:37 20 18:05(5)|20:30 28 19:46(3) |21:17 16 20:24 (1) |21:40 7 20:49(4)|21:16 21 20:37(1)20:18 20  19:43(2) | 19:06 1650 [16:11 | 16:07
27 | 08:04 07:07 06:03 17:45 (5) | 05:54 19:17 (3) | 05:05 20:09 (1) | 04:55 20:42 (4) | 05:27 20:16 (1) | 06:16 19:23 (2) | 07:07 06:59 07:54 08:23
16:51 17:49 18:38 21 18:06 (5) | 20:32 29 19:46 (3) | 21:19 14 20:23 (1) | 21:40 6 20:48 (4) | 21:15 21 20:37(1) | 20:15 20 19:43(2) | 19:03 16:57 16:10 16:07
28 | 08:03 07:05 06:01 17:45 (5) | 05:52 19:17 (3) | 05:04 20:11 (1) | 04:56 20:44 (4) | 05:28 20:15 (1) | 06:18 19:23 (2) | 07:09 07:01 07:55 08:24
16:53  [17:51  [1840 21 18:06(5)[20:33 29 19:46(3) [21:20 12 20:23(1) 2140 4 20:48(4)|21:13 21 20:36(1)20:13 19 19:42(2) | 19:01 16:55  [16:09 | 16:08
29| 08:01 06:59 18:44 (5) | 05:50 19:17 (3) | 05:03 20:12 (1) | 04:56 05:30 20:16 (1) | 06:20 19:23(2) | 07:11 07:03  |07:57 | 08:24
16:55 19:42 20 19:04(5)[20:35 29 19:46(3) 2121 10 20:22 (1) | 21:39 2012 20 20:36(1) [20:11 18 19:41(2) | 18:59 1653 [16:08 | 16:09
30 | 08:00 06:56 18:45 (5) | 05:48 19:18 (3) | 05:02 20:13 (1) | 04:57 05:31 20:16 (1) | 06:21 19:24(2) | 07:12 07:05 07:58 08:24
16:57 19:44 19 19:04(5) | 20:37 28 19:46 (3) | 21:22 8  20:21(1) | 21:39 21:10 20 20:36 (1) | 20:09 17 19:41(2) | 18:56 16:51 16:07 16:10
31]07:58 06:54 18:46 (5) 05:01 20:15 (1) 05:33 20:17 (1) | 06:23 19:24(2) 07:06 08:24
16:59 1945 17 19:03(5) 2124 4 2019(1) 21:08 19 20:36(1) [20:06 15 19:39(2) 16:49 16:11
Sonnenscheinstunden | 258 77| 367 416 486 500 503 455 381 331 265 242

astr.max.mégl.Beschattung | 194 479 573 119 331 694 237

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)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-11 - Irxleben, RingstraBe 2
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mérz | April | Mai |Juli | August | September | Oktober | Novembet Dezember
1]08:24 07:57 07:03 06:52 18:53 (5) | 05:46 20:19 (4) | 04:57 20:23 (4) | 05:34 0 07:14 07:53 (Hw1) | 07:08 08:00
16:12 17:00 17:53 19:47 13 19:06 (5) | 20:39 17 24 20:43 (4) | 21:39 28 20:51(4) | 21:07 2 18:54 7 08:00 (Hw1) | 16:47 16:07
2| 08:24 07:55 07:00 06:49 18:55 (5) | 05:44 20:19 (4) | 04:58 20:23 (4) | 05:36 0 07:16 07:51 (Hw1) | 07:10 08:01
16:13 17:02 17:54 19:49 9 19:04 (5) | 20:40 14 25 20:44 (4) | 21:39 28 20:51(4) | 21:05 2 18:52 11 08:02 (Hwi) | 16:46 16:06
308:24 07:53 06:58 06:47 05:42 20:19 (4) | 04:59 20:24 (4) | 05:37 0 07:17 07:50 (Hw1) | 07:12 08:03
16:14 17:04 17:56 19:50 20:42 9 25 20:44 (4) | 21:38 28 20:52(4) | 21:03 2 18:49 13 08:03 (Hwi) | 16:44 16:05
408:23 07:52 06:56 06:45 05:40 20:18 (4) | 04:59 20:23 (4) | 05:39 0 07:19 07:49 (Hw1) | 07:14 08:04
16:15 17:06 17:58 19:52 20:44 26 20:44 (4) | 21:38 28 20:51(4) | 21:02 1 18:47 13 08:02 (Hw1) | 16:42 16:05
508:23 07:50 06:54 07:17 (Hw1) | 06:42 05:39 20:19 (4) | 05:00 20:24 (4) | 05:40 0 07:21 07:48 (Hw1) | 07:16 08:05
16:17 17:08 18:00 6 07:23 (Hwi) | 19:54 20:45 26 20:45(4) | 21:37 27 20:51(4) | 21:00 1 18:45 14 08:02 (Hw1) | 16:40 16:04
6] 08:23 07:48 06:52 07:15 (Hw1) | 06:40 05:37 20:18 (4) | 05:01 20:24 (4) | 05:42 0 07:22 07:49 (Hw1) | 07:17 08:07
16:18 17:10 18:02 10 07:25 (Hwl) | 19:56 20:47 27 20:45(4) | 21:37 27 20:51(4) | 20:58 1 18:43 13 08:02 (Hw1) | 16:38 16:04
7 08:22 07:47 06:49 07:13 (Hw1) | 06:38 05:35 20:19 (4) | 05:02 20:25 (4) | 05:44 0 07:24 07:50 (Hw1) | 07:19 08:08
16:19 17:12 18:03 13 07:26 (Hwl) | 19:57 20:49 27 20:46 (4) | 21:36 26 20:51(4) | 20:56 1 18:40 11 08:01 (Hwi) | 16:37 16:03
8 08:22 07:45 06:47 07:11 (Hw1) | 06:35 05:33 20:18 (4) | 05:03 20:25 (4) | 05:45 0 07:26 07:51 (Hw1) | 07:21 08:09
16:21 17:13 18:05 14 07:25 (Hwl) | 19:59 20:50 28 20:46 (4) | 21:36 27 20:52(4) | 20:54 1 18:38 8 07:59 (Hw1) | 16:35 16:03
9] 08:21 07:43 06:45 07:12 (Hw1) | 06:33 05:31 20:19 (4) | 05:04 20:26 (4) | 05:47 19:41 (3) | Of 07:28 07:53 (Hw1) | 07:23 08:10
16:22 17:15 18:07 13 07:25 (Hw1) | 20:01 20:52 27 20:46 (4) | 21:35 25 20:51(4) | 20:53 2 1943(3) |1 18:36 4 07:57 (Hwl) | 16:33 16:03
10 | 08:21 07:41 06:43 07:12 (Hw1) | 06:31 05:30 20:18 (4) | 05:05 20:27 (4) | 05:48 19:37 (3) | Of 18:48 (5) | 07:29 07:25 08:11
16:23 17:17 18:09 13 07:25 (Hw1) | 20:03 20:53 28 20:46 (4) | 21:34 24 20:51(4) | 20:51 11 19:48(3) | 1 8 18:56(5) | 18:33 16:32 16:02
11 | 08:20 07:39 06:40 07:12 (Hw1) | 06:29 05:28 20:18 (4) | 05:06 20:27 (4) | 05:50 19:34(3) | Of 18:45(5) | 07:31 07:26 08:13
16:25 17:19 18:10 11 07:23 (Hwl) | 20:04 20:55 29  20:47 (4) | 21:33 24 20:51(4) | 20:49 15 19:49(3) | 1 13 18:58(5) | 18:31 16:30 16:02
12 | 08:20 07:38 06:38 07:13 (Hw1) | 06:26 05:26 20:19 (4) | 05:07 20:28 (4) | 05:52 19:33(3) | Of 18:44 (5) | 07:33 07:28 08:14
16:26 17:21 18:12 9 07:22 (Hwl) | 20:06 20:57 28 20:47 (4) | 21:32 23 20:51(4) | 20:47 18 19:51(3) | 1 15 18:59(5) | 18:29 16:29 16:02
13| 08:19 07:36 06:36 06:24 05:25 20:19 (4) | 05:08 20:28 (4) | 05:53 19:31(3) | Of 18:43(5) | 07:34 07:30 08:15
16:28 17:23 18:14 20:08 20:58 29  20:48 (4) | 21:32 22 20:50 (4) | 20:45 20 19:51(3) |1 17 19:00 (5) | 18:27 16:27 16:02
14 | 08:18 07:34 06:33 06:22 05:23 20:19 (4) | 05:09 20:29 (4) | 05:55 19:31(3) | Of 18:41(5) | 07:36 07:32 08:16
16:29 17:25 18:16 20:09 21:00 29 20:48 (4) | 21:31 21 20:50 (4) | 20:43 21 19:52(3) | 1 18 18:59(5) | 18:25 16:26 16:02
15| 08:17 07:32 06:31 06:20 05:21 20:20 (4) | 05:10 20:29 (4) | 05:57 19:29 (3) | Of 18:41(5) | 07:38 07:33 08:16
16:31 17:27 18:18 20:11 21:01 28 20:48 (4) | 21:30 20 20:49 (4) | 20:41 23 19:52(3) |1 19 19:00 (5) | 18:22 16:24 16:02
16 | 08:16 07:30 06:29 06:18 19:31 (3) | 05:20 20:19 (4) | 05:12 20:30 (4) | 05:58 19:29 (3) | Of 18:40 (5) | 07:40 07:35 08:17
16:32 17:29 18:19 20:13 10 19:41(3) | 21:03 29 20:48 (4) | 21:29 18 20:48 (4) | 20:39 24 19:53(3) |1 19 18:59(5) | 18:20 16:23 16:02
17 | 08:16 07:28 06:26 06:15 19:28 (3) | 05:18 20:19 (4) | 05:13 20:31 (4) | 06:00 19:28 (3) | Of 18:40 (5) | 07:41 07:37 08:18
16:34 17:30 18:21 20:15 16 19:44(3) | 21:05 29 20:48 (4) | 21:28 16 20:47 (4) | 20:37 24 19:52(3) |1 19 18:59(5) | 18:18 16:21 16:02
18 | 08:15 07:26 06:24 06:13 19:26 (3) | 05:17 20:20 (4) | 05:14 20:32 (4) | 06:01 19:28 (3) | Of 18:41(5) | 07:43 07:39 08:19
16:36 17:32 18:23 20:16 18 19:44(3) | 21:06 29 20:49 (4) | 21:26 14 20:46 (4) | 20:35 25 19:53(3) |1 17 18:58(5) | 18:16 16:20 16:03
19 | 08:14 07:24 06:22 06:11 19:24 (3) | 05:15 20:20 (4) | 05:15 20:35 (4) | 06:03 19:27 (3) | Of 18:41(5) | 07:45 07:40 08:20
16:37 17:34 18:25 20:18 21 19:45(3) | 21:08 29 20:49 (4) | 21:25 10 20:45(4) | 20:33 25 19:52(3) |1 14 18:55(5) | 18:14 16:19 16:03
20| 08:13 07:22 06:19 06:09 19:23 (3) | 05:14 20:20 (4) | 05:17 20:38 (4) | 06:05 19:27 (3) | Of 18:42 (5) | 07:47 07:42 08:20
16:39 17:36 18:26 20:20 23 19:46 (3) | 21:09 29 20:49 (4) | 21:24 4 20:42(4) | 20:30 25 19:52(3) |1 11 18:53(5) | 18:12 16:17 16:03
21| 08:11 07:20 06:17 06:07 19:23 (3) | 05:13 20:21 (4) | 05:18 06:06 19:27 (3) | Of 18:45 (5) | 07:48 07:44 08:21
16:41 17:38 18:28 20:21 23 19:46 (3) | 21:10 28 20:49 (4) | 21:23 20:28 24 19:51(3) |1 6 18:51(5) | 18:09 16:16 16:04
22| 08:10 07:18 06:15 18:00 (5) | 06:05 19:22 (3) | 05:11 20:20 (4) | 05:19 06:08 19:28 (3) | Of 07:50 07:46 08:21
16:42 17:40 18:30 5 18:05 (5) | 20:23 24 19:46 (3) | 21:12 29 20:49 (4) | 21:22 20:26 23 19:51(3) |1 18:07 16:15 16:04
23 08:09 07:16 06:12 17:56 (5) | 06:02 19:22 (3) | 05:10 20:20 (4) | 05:21 06:10 19:28 (3) | 0 07:52 07:47 08:22
16:44 17:42 18:31 10 18:06 (5) | 20:25 24 19:46 (3) | 21:13 29 20:49 (4) | 21:20 20:24 22 19:50(3) | 1 18:05 16:14 16:05
24 08:08 07:13 06:10 17:55 (5) | 06:00 19:21 (3) | 05:09 20:25 (4) | 04:54 20:21 (4) | 05:22 06:11 19:28 (3) | 0 07:54 07:49 08:22
16:46 17:43 18:33 13 18:08 (5) | 20:27 25 19:46 (3) | 21:15 8 29 20:50 (4) | 21:19 20:22 21 19:49(3) |1 18:03 16:13 16:05
25 08:07 07:11 06:08 17:53 (5) | 05:58 19:21 (3) | 05:08 20:21 (4) | 05:24 06:13 19:30(3) | 0 06:56 07:50 08:23
16:48 17:45 18:35 16 18:09 (5) | 20:28 25 19:46 (3) | 21:16 12 29 20:50 (4) | 21:17 20:20 18 19:48(3) | 1 17:01 16:12 16:06
26 | 08:05 07:09 06:05 17:52 (5) | 05:56 19:21 (3) | 05:06 20:22 (4) | 05:25 06:15 19:30(3) | 0 06:57 07:52 08:23
16:49 17:47 18:37 18 18:10 (5) | 20:30 25 19:46 (3) | 21:17 15 29 20:51(4) | 21:16 20:18 15 19:45(3) | 1 16:59 16:11 16:07
27| 08:04 07:07 06:03 17:52 (5) | 05:54 19:22 (3) | 05:05 20:22 (4) | 05:27 06:16 19:33(3) | 0 06:59 07:54 08:23
16:51 17:49 18:38 18 18:10 (5) | 20:32 23 19:45(3) | 21:19 17 28 20:50 (4) | 21:15 20:15 10 19:43(3) | 1 16:57 16:10 16:07
28 08:03 07:05 06:01 17:51 (5) | 05:52 19:22 (3) | 05:04 20:23 (4) | 05:28 06:18 0 07:01 07:55 08:24
16:53 17:51 18:40 18 18:09 (5) | 20:33 22 19:44(3) | 21:20 19 28 20:51(4) | 21:13 20:13 1 16:55 16:09 16:08
29 | 08:01 06:59 18:51 (5) | 05:50 19:22 (3) | 05:03 20:22 (4) | 05:30 06:19 0 07:03 07:57 08:24
16:55 19:42 18 19:09 (5) | 20:35 21 19:43(3) | 21:21 20 29 20:51(4) | 21:12 20:11 1 16:53 16:08 16:09
30 | 08:00 06:56 18:51 (5) | 05:48 19:24 (3) | 05:02 20:23 (4) | 05:31 06:21 0 07:05 07:58 08:24
16:57 19:44 18 19:09 (5) | 20:37 19 19:43(3) | 21:22 22 28 20:51(4)|21:10 20:09 18:56 16:51 16:07 16:10
31 07:58 | 06:54 18:52 (5) | | 05:01 | 05:33 06:23 07:06 | 08:24
| 16:59 119:45 16 19:08 (5) | |21:24 23 | 21:08 20:06 16:49 | 16:11
Sonnenscheinstunden | 258 277 | 367 | 416 | 486 | 503 455 381 331 265 | 242

astr.max.mdgl.Beschattung | | 239 | 341 | 176 837 | 440 366 176 | 94 |
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)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-12 - Irxleben, Osterwiesenstrale 11
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mérz IMai |Juni | August |September | Oktober

1]08:24 | 07:03 07:31 (Hw1) 05:46 05:00 20:05 (4) | 04:57 05:34 20:13 (4) | 06:24 19:21 (3) | 07:14

16:12 [17:52 16 07:47 (Hw1) 2038 2125 17 20:22 (4) | 21:39 19 20:32(4)|20:04 15 19:36(3) | 18:54

2| 08:24 07:00 07:31 (Hw1) 05:44 05:00 20:06 (4) | 04:58 20:14 (4) | 06:26 19:22 (3) | 07:16

16:13 17:54 16 07:47 (Hwi) 20:40 2126 17 20:23 (4) | 2139 18 20:32(4) |20:02 11 19:33(3) | 18:52

3] 08:24 06:58 07:31 (Hw1) 05:42 04:59 20:07 (4) | 04:59 20:15 (4) | 06:28 19:25(3) | 07:17

16:14 17:5 16 07:47 (Hwl) 20:42 2027 15 2022 (4) | 21:38 15 20:30(4) [20:00 5 19:30 (3) | 18:49

4108:23 06:56 07:30 (Hw1) 05:40 04:58 20:07 (4) | 04:59 20:17 (4) | 06:29 07:19

16:15 17:58 15 07:45 (Hwl) 20:44 2128 14 2021(4)|2138 2 12 20:29 (4) | 19:57 18:47

508:23 06:54 07:32 (Hw1) 05:39 04:57 20:09 (4) | 05:00 20:20 (4) | 06:31 07:21

16:17 18:00 12 07:44 (Hw) 20:45 2029 12 2021(4)|2137 7 4 20:24 (4) | 19:55 18:45

608:23 06:52 07:33 (Hw1) 05:37 04:57 20:09 (4) | 05:01 6:33 07:22

16:18 18:02 10 07:43 (Hw) 20:47 2130 10 20:19(4) 2137 9 19:53 18:43

71 08:22 06:49 05:35 04:56 20:11 (4) | 05:02 06:34 07:24
16:19 18:03 20:49 2131 8 2019(4) | 2136 12 19:50 1840 6

808:22 06:47 05:33 20:08 (4) | 04:56 20:12 (4) | 05:03 06:36 07:26
16:21 18:05 2050 8 20:6(4)[21:32 5 20:17(4)[21:36 13 19:48 1838 12

9 08:21 06:45 19:27 (3) | 05:31 20:06 (4) | 04:55 05:04 06:38 07:28
16:22 18:07 5 1932(3) 2052 13 20:19 (4) | 21:33 2135 15 19:46 18:36 14

10| 08:21 06:43 19:24 (3) | 05:30 20:04 (4) | 04:55 05:05 06:39 07:29
16:23 18:09 11 19:35(3) 2053 16 20:20(4) | 21:34 2134 16 19:43 18:33 16

11]08:20 06:40 19:22 (3) | 05:28 20:03 (4) | 04:54 05:06 06:41 07:31
16:25 18:10 15 19:37(3) 2055 19 20:22(4) | 21:34 233 17 19:41 1831 16

12 08:20 06:38 19:19 (3) | 05:26 20:02 (4) | 04:54 05:07 06:42 07:33
16:26 18:12 18 19:37(3) |20:57 20 20:22 (4) | 21:35 232 18 19:39 18:29 16

13 08:19 06:36 19:18 (3) | 05:25 20:02 (4) | 04:54 05:08 06:44 07:34
16:28 18:14 20 19:38(3) |20:58 21 20:23 (4) | 21:36 232 20 19:36 1827 16

14 08:18 06:33 19:18 (3) | 05:23 20:01 (4) | 04:53 05:09 06:46 07:36
16:29 18:16 21 19:39(3) [21:00 22 20:23(4) | 21:36 2131 20 19:34 18:25 15

15 08:17 06:31 19:17 (3) | 05:21 20:01 (4) | 04:53 05:10 06:47 07:38
16:31 18:18 2 19:39(3) 2101 23 20:24 (4) | 21:37 2130 22 19:32 182 13

16| 08:16 06:29 19:17 (3) | 05:20 20:00 (4) | 04:53 05:12 06:49 07:40
16:32 18:19 2 19:39(3) |21:03 24 20:24 (4) | 21:37 2129 2 19:29 18:20 11

17 08:16 06:26 19:17 (3) | 05:18 20:00 (4) | 04:53 05:13 06:51 07:41
16:34 18:21 2 19:39(3) |21:05 25 20:25(4) | 21:38 2128 22 19:27 1818 5

18 08:15 06:24 19:16 (3) | 05:17 20:00 (4) | 04:53 05:14 06:52 07:43

16:36 18:23 21 1937(3) |21:06 25 20:25(4) | 21:38 2126 24 19:25 18:16

19 08:14 06:22 19:17 (3) | 05:15 19:59 (4) | 04:53 05:15 19:29 (3) | 06:54 07:45

16:37 18:25 20 1937(3)|21:08 26 20:25(4) | 21:39 2125 24 5 19:34(3) | 19:22 18:14

20 | 08:13 06:19 19:17 (3) | 05:14 20:00 (4) | 04:53 05:17 19:26 (3) | 06:56 07:47

16:39 18:26 19 19:36(3) |21:09 25 20:25(4) | 21:39 2124 25 11 19:37 (3) | 19:20 18:12

21| 08:11 06:17 19:18 (3) | 05:13 20:00 (4) | 04:53 05:18 19:23 (3) | 06:57 07:48

16:41 18:28 17 19:35(3)|21:10 25 20:25(4) | 21:39 2123 25 15 19:38 (3) | 19:18 18:09

22 | 08:10 06:15 19:19 (3) | 05:11 20:00 (4) | 04:53 05:19 19:22 (3) | 06:59 07:50

16:42 18:30 14 1933(3) 2012 25 20:25(4) | 21:39 222 25 18 19:40 (3) | 19:15 18:07

23 | 08:09 06:12 19:21 (3) | 05:10 20:01 (4) | 04:54 05:21 19:22 (3) | 07:01 07:52

16:44 18:31 10 1931(3) 2013 24 20:25(4) | 21:40 2120 26 19 19:41(3) ] 19:13 18:05

24| 08:08 06:10 19:25 (3) | 05:09 20:00 (4) | 04:54 05:22 19:20 (3) | 07:02 07:54

16:46 18:33 2 1927() 2015 24 20:24 (4) | 21:40 2119 25 2 19:41(3) | 19:10 18:03

25 | 08:07 07:35 (Hw1) | 06:08 05:08 20:00 (4) | 04:54 05:24 19:20 (3) | 07:04 06:56

16:48 8 07:43 (Hwl) | 18:35 2116 24 20:24(4) | 21:40 2117 25 21 19:41(3) | 19:08 17:01

26 | 08:05 07:34 (Hw1) | 06:05 05:06 20:01 (4) | 04:55 05:25 19:19 (3) | 07:06 06:57

16:49 11 07:45 (Hwl) | 18:37 2117 23 20:24(4) | 21:40 2116 25 2 19:41(3) | 19:06 16:59

27| 08:04 07:32 (Hw1) | 06:03 05:05 20:01 (4) | 04:55 05:27 19:19 (3) | 07:07 06:59

16:51 15 07:47 (Hwi) | 18:38 2119 23 2024 (4) | 21:40 2115 25 2 19:41(3)]19:03 16:57

28 | 08:03 07:31 (Hw1) | 06:01 05:04 20:03 (4) | 04:55 05:28 19:18 (3) | 07:09 07:01

16:53 15 07:46 (Hwl) | 18:40 2120 21 2024 (4) | 21:40 213 2 19:40(3) | 19:01 16:55

29 | 08:01 06:58 05:03 20:03 (4) | 04:56 05:30 19:19 (3) | 07:11 07:03

16:55 19:42 2121 21 20:24(4) | 21:39 12 B 20 19:39(3) | 18:59 16:53

30 | 08:00 06:56 05:02 20:04 (4) | 04:57 05:31 19:19 (3) | 07:12 07:05

16:57 19:44 2122 20 2024 (4) | 21:39 210 23 20 19:39(3) | 18:56 16:51

31| 07:58 06:54 05:01 20:04 (4 05:33 19:19 (3 07:06

16:59 19:45 2024 19 20:23(4 2108 21 18 19:37(3 16:49

Sonnenscheinstunden | 258 277 367 416 486 500 503 381 331
astr.max.mdgl.Beschattung 49 8 259 516 98 555 302 31 140

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 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.02.2021 12:14/ 30

|November| Dezember

07:08 08:00
16:47 16:07
07:10 08:01
16:46 16:06
07:12 08:03

07:16 08:05
16:40 16:04

08:14 (Hw1) | 16:21 16:02
07:39 08:19
16:20 16:03
07:40 08:20
16:19 16:03
07:42 08:20
16:17 16:03
07:44 08:21
16:16 16:04
07:46 08:21
16:15 16:04
07:47 08:22
16:14 16:05
07:49 08:22
16:13 16:05
07:50 08:23
16:12 16:06
07:52 08:23
16:11 16:07
07:54 08:23
16:10 16:07
07:55 08:24
16:09 16:08
07:57 08:24
16:08 16:09
07:58 08:24
16:07 16:10

08:24
16:11
265 242

windPRO
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-13 - Irxleben, Osterwiesenstrale 6
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mérz | April | Mai |Juli | August | September | Oktober | Novembeg Dezember
1]08:24 07:57 07:03 06:52 05:46 20:11 (4) | 04:57 20:20 (4) | 05:34 0 07:14 07:56 (Hw1) | 07:08 08:00
16:12 17:00 17:52 19:47 20:38 24 20:35(4) | 21:39 18 20:38 (4) | 21:07 2 18:54 11 08:07 (Hw1) | 16:47 16:07
2| 08:24 07:55 07:00 06:49 05:44 20:12 (4) | 04:58 20:20 (4) | 05:36 0 07:16 07:55 (Hw1) | 07:10 08:01
16:13 17:02 17:54 19:49 20:40 23 20:35(4) | 21:39 19 20:39 (4) | 21:05 2 18:52 14 08:09 (Hwl) | 16:46 16:06
308:24 07:53 06:58 07:23 (Hw1) | 06:47 05:42 20:12 (4) | 04:59 20:20 (4) | 05:37 0 07:17 07:54 (Hw1) | 07:12 08:03
16:14 17:04 17:56 4 07:27 (Hwl) | 19:50 20:42 23 20:35(4) | 21:38 19 20:39 (4) | 21:03 2 18:49 16 08:10 (Hw1) | 16:44 16:05
408:23 07:52 06:56 07:19 (Hw1) | 06:45 05:40 20:12 (4) | 04:59 20:19 (4) | 05:39 0 07:19 07:52 (Hw1) | 07:14 08:04
16:15 17:06 17:58 11 07:30 (Hwl) | 19:52 20:44 22 20:34(4)| 21:38 20 20:39 (4) | 21:02 1 18:47 17 08:09 (Hwl) | 16:42 16:05
508:23 07:50 06:54 07:18 (Hw1) | 06:42 05:39 20:13 (4) | 05:00 20:20 (4) | 05:40 0 07:21 07:52 (Hw1) | 07:16 08:05
16:17 17:08 18:00 13 07:31 (Hwl) | 19:54 20:45 22 20:35(4) | 21:37 20 20:40 (4) | 21:00 1 18:45 17 08:09 (Hw1) | 16:40 16:04
6] 08:23 07:48 06:52 07:17 (Hw1) | 06:40 05:37 20:13 (4) | 05:01 20:20 (4) | 05:42 0 07:22 07:52 (Hw1) | 07:17 08:07
16:18 17:10 18:02 15 07:32 (Hwl) | 19:56 20:47 21 20:34 (4) | 21:37 21 20:41(4) | 20:58 1 18:43 17 08:09 (Hw1) | 16:38 16:04
7 08:22 07:47 06:49 07:16 (Hw1) | 06:38 05:35 20:14 (4) | 05:02 20:20 (4) | 05:44 0 07:24 07:53 (Hw1) | 07:19 08:08
16:19 17:12 18:03 17 07:33 (Hwl) | 19:57 20:49 21 20:35(4) | 21:36 21 20:41(4) | 20:56 1 18:40 16 08:09 (Hw1) | 16:37 16:03
8 08:22 07:45 06:47 07:15 (Hw1) | 06:35 05:33 20:14 (4) | 05:03 20:20 (4) | 05:45 0 07:26 07:52 (Hw1) | 07:21 08:09
16:21 17:13 18:05 17 07:32 (Hwl) | 19:59 20:50 20 20:34(4) | 21:36 22 20:42(4) | 20:54 1 18:38 15 08:07 (Hw1) | 16:35 16:03
9] 08:21 07:43 06:45 07:15 (Hw1) | 06:33 05:31 20:15 (4) | 05:04 20:20 (4) | 05:47 0 07:28 07:53 (Hw1) | 07:23 08:10
16:22 17:15 18:07 17 07:32 (Hw1) | 20:01 20:52 19 20:34 (4) | 21:35 22 20:42 (4) | 20:52 1 18:36 13 08:06 (Hw1) | 16:33 16:03
10 | 08:21 07:41 06:43 07:16 (Hw1) | 06:31 05:30 20:15 (4) | 05:05 20:20 (4) | 05:48 0 07:29 07:55 (Hw1) | 07:25 08:11
16:23 17:17 18:09 16 07:32 (Hwl) | 20:03 20:53 19 20:34 (4) | 21:34 23 20:43 (4) | 20:51 1 18:33 9 08:04 (Hwl) | 16:32 16:02
11 | 08:20 07:39 06:40 07:16 (Hw1) | 06:29 05:28 20:16 (4) | 05:06 20:20 (4) | 05:50 0 07:31 07:26 08:13
16:25 17:19 18:10 14 07:30 (Hwl) | 20:04 20:55 18 20:34 (4) | 21:33 23 20:43 (4) | 20:49 1 18:31 16:30 16:02
12 | 08:20 07:38 06:38 07:17 (Hw1) | 06:26 05:26 20:16 (4) | 05:07 20:20 (4) | 05:52 0 07:33 07:28 08:14
16:26 17:21 18:12 12 07:29 (Hwl) | 20:06 20:57 18 20:34 (4) | 21:32 23 20:43 (4) | 20:47 1 18:29 16:29 16:02
13| 08:19 07:36 06:36 07:19 (Hw1) | 06:24 05:25 20:17 (4) | 05:08 20:19 (4) | 05:53 0 07:34 07:30 08:15
16:28 17:23 18:14 8 07:27 (Hw1) | 20:08 20:58 6 17 20:34 (4) | 21:32 24 20:43 (4) | 20:45 1 18:27 16:27 16:02
14 | 08:18 07:34 06:33 06:22 19:32 (3) | 05:23 20:18 (4) | 05:09 20:19 (4) | 05:55 07:36 07:32 08:16
16:29 17:25 18:16 20:09 11 19:43(3) | 21:00 11 16 20:34 (4) | 21:31 25 20:44 (4) | 20:43 18:25 16:26 16:02
15| 08:17 07:32 06:31 06:20 19:30 (3) | 05:21 20:18 (4) | 05:10 20:19 (4) | 05:56 19:37 (3) 07:38 07:33 08:16
16:31 17:27 18:18 20:11 14 19:44(3) | 21:01 14 16 20:34 (4) | 21:30 25 20:44 (4) | 20:41 9 19:46 (3) 18:22 16:24 16:02
16 | 08:16 07:30 06:29 06:17 19:29 (3) | 05:20 20:18 (4) | 05:12 20:19 (4) | 05:58 19:35 (3) 07:40 07:35 08:17
16:32 17:28 18:19 20:13 17 19:46(3) | 21:03 17 15 20:33 (4) | 21:29 25 20:44 (4) | 20:39 14 19:49 (3) 18:20 16:23 16:02
17 | 08:16 07:28 06:26 06:15 19:28 (3) | 05:18 20:18 (4) | 05:13 20:19 (4) | 06:00 19:33 (3) 07:41 07:37 08:18
16:34 17:30 18:21 20:15 19 19:47(3) | 21:04 19 15 20:33 (4) | 21:28 25 20:44 (4) | 20:37 16 19:49 (3) 18:18 16:21 16:02
18 | 08:15 07:26 06:24 06:13 19:26 (3) | 05:17 20:19 (4) | 05:14 20:19 (4) | 06:01 19:32 (3) 07:43 07:39 08:19
16:36 17:32 18:23 20:16 20 19:46(3) | 21:06 20 16 20:35(4) | 21:26 25 20:44 (4) | 20:35 18 19:50 (3) 18:16 16:20 16:03
19 | 08:14 07:24 06:22 06:11 19:25 (3) | 05:15 20:19 (4) | 05:15 20:20 (4) | 06:03 19:31 (3) 07:45 07:40 08:20
16:37 17:34 18:25 20:18 21 19:46(3) | 21:08 21 16 20:35(4) | 21:25 24 20:44 (4) | 20:33 19 19:50 (3) 18:14 16:19 16:03
20| 08:13 07:22 06:19 06:09 19:25 (3) | 05:14 20:20 (4) | 05:17 20:20 (4) | 06:05 19:31 (3) 07:47 07:42 08:20
16:39 17:36 18:26 20:20 21 19:46 (3) | 21:09 23 15 20:35(4) | 21:24 24 20:44 (4) | 20:30 20 19:51(3) 18:12 16:17 16:03
21| 08:11 07:20 06:17 06:07 19:25(3) | 05:13 20:20 (4) | 05:18 20:20 (4) | 06:06 19:29 (3) 07:48 07:44 08:21
16:41 17:38 18:28 20:21 21 19:46 (3) | 21:10 24 15 20:35(4) | 21:23 24 20:44 (4) | 20:28 22 19:51(3) 18:09 16:16 16:04
22| 08:10 07:18 06:15 06:05 19:25 (3) | 05:11 20:20 (4) | 05:19 20:20 (4) | 06:08 19:30 (3) 07:50 07:46 08:21
16:42 17:40 18:30 20:23 21 19:46(3) | 21:12 24 15 20:35(4) | 21:22 23 20:43(4) | 20:26 21 19:51(3) 18:07 16:15 16:04
23 08:09 07:16 06:12 06:02 19:25 (3) | 05:10 20:20 (4) | 05:21 20:21 (4) | 06:10 19:30 (3) 07:52 07:47 08:22
16:44 17:41 18:31 20:25 20 19:45(3) | 21:13 24 15 20:35(4) | 21:20 23 20:44 (4) | 20:24 21 19:51(3) 18:05 16:14 16:05
24| 08:08 07:13 06:10 06:00 19:25 (3) | 05:09 20:20 (4) | 05:22 20:21 (4) | 06:11 19:29 (3) 07:54 07:49 08:22
16:46 17:43 18:33 20:27 20 19:45(3) | 21:15 25 16 20:36 (4) | 21:19 22 20:43(4) | 20:22 21 19:50 (3) 18:03 16:13 16:05
25| 08:07 07:11 06:08 05:58 19:26 (3) | 05:08 20:20 (4) | 05:24 20:21 (4) | 06:13 19:30 (3) 06:56 07:50 08:23
16:48 17:45 18:35 20:28 18 19:44(3) | 21:16 25 15 20:35(4) | 21:17 21 20:42(4) | 20:20 20 19:50 (3) 17:01 16:12 16:06
26 | 08:05 07:09 06:05 05:56 19:27 (3) | 05:06 20:21 (4) | 05:25 20:23 (4) | 06:15 19:29 (3) 06:57 07:52 08:23
16:49 17:47 18:37 20:30 15 19:42(3) | 21:17 24 15 20:36 (4) | 21:16 19 20:42 (4) | 20:18 19 19:48 (3) 16:59 16:11 16:07
27| 08:04 07:07 06:03 05:54 19:28 (3) | 05:05 20:20 (4) | 05:27 20:23 (4) | 06:16 19:31 (3) 06:59 07:54 08:23
16:51 17:49 18:38 20:32 13 19:41(3) | 21:19 24 16 20:36 (4) | 21:15 18 20:41(4) | 20:15 17 19:48 (3) 16:57 16:10 16:07
28| 08:03 07:05 06:01 05:52 19:30 (3) | 05:04 20:21 (4) | 05:28 20:24 (4) | 06:18 19:31 (3) 07:01 07:55 08:23
16:53 17:51 18:40 20:33 8 19:38(3) | 21:20 24 16 20:37 (4) | 21:13 16 20:40 (4) | 20:13 14 19:45 (3) 16:55 16:09 16:08
29 | 08:01 06:58 05:50 05:03 20:20 (4) | 05:30 20:26 (4) | 06:19 19:33 (3) 07:03 07:57 08:24
16:55 19:42 20:35 21:21 24 17 20:37 (4) | 21:12 13 20:39 (4) | 20:11 10 19:43 (3) 16:53 16:08 16:09
30 | 08:00 06:56 05:48 05:02 20:21 (4) | 05:31 20:27 (4) | 06:21 08:00 (Hw1) | 07:05 07:58 08:24
16:57 19:44 20:37 21:22 24 17 20:38 (4) | 21:10 10 20:37 (4) | 20:09 18:56 6 08:06 (Hwi) | 16:51 16:07 16:10
31 07:58 | 06:54 | 05:01 | 05:33 20:32 (4) | 06:23 | 07:06 | 08:24
| 16:59 | 19:45 | 21:24 24 | 21:08 1 20:33(4) | 20:06 | 16:49 | 16:11
Sonnenscheinstunden | 258 277 | 367 | 416 486 | 503 455 381 | 331 | 265 242

astr.max.mogl.Beschattung | | 144 | 259 | 397 533 | 638 261 6 | 145 |
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 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.02.2021 12:14 /31 WI nd PRO
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-14 - Irxleben, OsterwiesenstraB3e 1
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Marz 1 April |Mai 13uli | August | September |Novembe Dezember
110824 | 07:57 | 07:03 06:52 05:46 20:19 (4) | 04:57 20:26 (4) | 05:34 0 07:41 (Hw1) | 07:08 | 08:00
16:12  [17:00 [ 17:52 19:47 20:38 13 24 20:43(4)|21:39 23 20:49 (4) | 21:07 2 07:56 (Hw1) | 16:47 | 16:07
2008:24 | 07:55 | 07:00 06:49 05:44 ( 20:20 (4) | 04:58 20:26 (4) | 05:36 0 07:42 (Hw1) | 07:10 | 08:01
16:13  [17:02 | 17:54 19:49 20:40 9 19:47 (3) 24 20:44 (4)| 21:30 23 20:49 (4) | 21:05 2 07:55 (Hw1) | 16:46 | 16:06
3108:24 | 07:53 | 06:58 06:47 05:42 20:20 (4) | 04:59 20:27 (4) | 05:37 0 07:44 (Hw1) | 07:12 | 08:03
16:14  [17:04 | 17:56 19:50 20:42 24 20:44(4)| 21:38 23 20:50 (4) | 21:03 2 07:53 (Hw1) | 16:44 | 16:05
4108:23 |07:52 | 06:56 06:45 05:40 20:20 (4) | 04:59 20:26 (4) | 05:39 0 07:14 | 08:04
16:15  [17:06 | 17:58 19:52 20:44 24 20:44(4)| 21:38 23 20:49 (4) | 21:02 1 16:42 | 16:05
5]08:23 | 07:50 | 06:54 06:42 05:39 20:20 (4) | 05:00 20:26 (4) | 05:40 0 07:16 | 08:05
16:17  [17:08 | 18:00 19:54 20:45 24 20:44 (4)| 21:37 24 20:50 (4) | 21:00 16:40 | 16:04
6]08:23 | 07:48 | 06:52 06:40 05:37 20:20 (4) | 05:01 20:27 (4) | 05:42 07:17 | 08:07
16:18  [17:10 | 18:02 19:56 20:47 24 20:44(4)| 21:37 23 20:50 (4) | 20:58 16:38 | 16:04
7108:22 | 07:47 | 06:49 06:38 05:35 20:21 (4) | 05:02 20:27 (4) | 05:44 07:19 | 08:08
16:19  [17:12 | 18:03 19:57 20:49 24 20:45(4)| 21:36 24 20:51(4) | 20:56 16:37 | 16:03
8]08:22 | 07:45 | 06:47 06:35 05:33 20:21 (4) | 05:03 20:27 (4) | 05:45 07:21 | 08:09
16:21 17:13 | 18:05 19:59 20:50 23 20:44(4)| 21:36 24 20:51(4) | 20:54 16:35 | 16:03
9]08:21 | 07:43 | 06:45 06:33 05:31 20:21 (4) | 05:04 20:27 (4) | 05:47 07:23 | 08:10
1622 [17:15 | 18:07 20:01 20:52 24 20:45(4)| 21:35 24 20:51(4) | 20:52 16:33 | 16:03
10]08:21 | 07:41 | 06:43 07:07 (Hw1) | 06:31 05:30 20:21 (4) | 05:05 20:27 (4) | 05:48 19:49 (3) 07:25 | 08:11
1623 [17:17  [18:09 7 07:14 (Hwi) | 20:03 20:53 23 20:44(4)|21:34 24 20:51(4) 2051 5 19:54(3) 16:32 | 16:02
11]08:20 [ 07:39 | 06:40 07:04 (Hw1) | 06:29 05:28 20:22 (4) | 05:06 20:28 (4) | 05:50 19:46 (3) 07:26 | 08:13
1625 [17:19  [18:10 11 07:15 (Hwl) | 20:04 20:55 22 20:44(4)|21:33 24 20:52(4)[20:49 10 19:56 (3) 16:30 | 16:02
12]08:20 | 07:38 | 06:38 07:02 (Hw1) | 06:26 05:26 20:22 (4) | 05:07 20:28 (4) | 05:52 19:44 (3) 07:28 | 08:14
1626 [17:21 1812 15 07:17 (Hwl) | 20:06 20:57 23 20:45(4)| 21:32 24 20:52(4) | 20147 14 19:58(3) 16:29 | 16:02
13]08:19 | 07:36 | 06:36 07:02 (Hw1) | 06:24 05:25 20:23 (4) | 05:08 20:28 (4) | 05:53 19:42 (3) 07:30 | 08:15
1628 [17:23  [18:14 16 07:18 (Hwl) | 20:08 20:58 22 20:45(4)|21:32 24 20:52(4) | 2045 17 19:59 (3) 16:27 | 16:02
14]08:18 | 07:34 | 06:33 07:00 (Hw1) | 06:22 05:23 20:23 (4) | 05:09 20:28 (4) | 05:55 19:42 (3) 07:32 | 08:16
1629 [17:25  [18:16 17 07:17 (Hwl) | 20:09 21:00 22 20:45(4)|21:31 24 20:52(4) | 20143 18 20:00 (3) 16:26 | 16:02
15]08:17  07:32 | 06:31 07:00 (Hw1) | 06:20 05:21 20:23 (4) | 05:10 20:28 (4) | 05:57 19:40 (3) 07:33 | 08:16
16:31 17:27  |18:18 18  07:18 (Hwi) | 20:11 21:01 23 20:46(4)| 21:30 23 20:51(4) [ 20:41 20 20:00 (3) 16:24 | 16:02
16]08:16 | 07:30 | 06:29 07:00 (Hw1) | 06:17 05:20 20:23 (4) | 05:12 20:28 (4) | 05:58 19:40 (3) 07:35 | 08:17
1632 [17:28  [18:19 18 07:18 (Hwi) | 20:13 21:03 22 20:45(4)| 21:29 23 20:51(4)[20:39 20 20:00 (3) 16:23 | 16:02
17]08:16 | 07:28 | 06:26 07:00 (Hw1) | 06:15 05:18 20:23 (4) | 05:13 20:29 (4) | 06:00 19:39 (3) 07:37 | 08:18
16:34 1730 [18:21 16 07:16 (Hwl) | 20:15 21:04 22 20:45(4)|21:28 22 20:51(4) 2037 21 20:00 (3) 16:21 | 16:02
18]08:15 | 07:26 | 06:24 07:00 (Hw1) | 06:13 19:39 (3) | 05:17 20:24 (4) | 05:14 20:29 (4) | 06:01 19:39 (3) 07:39 | 08:19
16:36  [17:32  [18:23 16 07:16 (Hwl) | 2016 10 19:49(3) [21:06 5 22 20:46(4)| 21:26 21 20:50(4) [ 20:35 21 20:00 (3) 16:20 | 16:03
19]08:14  |07:224 | 06:22 07:02 (Hw1) | 06:11 19:37 (3) | 05:15 20:24 (4) | 05:15 20:30 (4) | 06:03 19:38 (3) 07:40 | 08:20
16:37  [17:34 1825 12 07:14(Hwi) | 20:8 13 19:50(3) [21:08 11 22 20:46(4)|21:25 21 20:51(4) 2033 21 19:59 (3) 16:19 | 16:03
20]08:13  |07:22 | 06:19 07:03 (Hw1) | 06:09 19:36 (3) | 05:14 20:25 (4) | 05:17 20:31 (4) | 06:05 19:39 (3) 07:42 | 08:20
1639 [17:36  [18:226 8 07:11(Hwl)|20:20 16 19:52(3) |21:09 14 21 20:46 (4) | 21:24 19 20:50(4) [20:30 20 19:59 (3) 16:17 | 16:03
2000811 |07:20 | 06:17 06:07 19:35(3) | 05:13 20:25 (4) | 05:18 20:31 (4) | 06:06 19:39 (3) 07:44 | 08:21
16:41 17:38 | 18:28 2021 18 19:53(3) |21:10 16 21 20:46(4)| 21:23 18 20:149(4) [ 2028 19 19:58 (3) 16:16 | 16:04
22]08:10 |07:18 | 06:15 06:05 19:34(3) | 05:11 20:25 (4) | 05:19 20:32 (4) | 06:08 19:39 (3) 07:46 | 08:21
16:42  [17:40 | 18:30 2023 20 1954(3) 2112 17 21 20:46(4)| 21:22 16 20:48(4) | 2026 19 19:58 (3) 16:15 | 16:04
23]08:09 |07:16 | 06:12 06:02 19:33 (3) | 05:10 20:24 (4) | 05:21 20:33 (4) | 06:10 19:41 (3) 07:48 (Hw1) 07:47 | 08:22
16:44  [17:41 | 18:31 2025 21 19:54(3) 2113 19 22 20:46(4)|21:20 15 20:48(4) | 2024 16 19:57 (3) 7 07:55 (Hwl) 16:14 | 16:05
24108:08 |07:13 | 06:10 06:00 19:33 (3) | 05:09 20:25 (4) | 05:22 20:34 (4) | 06:11 19:41 (3) 07:45 (Hw1) 07:49 | 08:22
16:46  |17:43 | 18:33 2027 21 19:54(3) |21:15 20 22 20:47(4)|21:19 13 2047 (4) 2022 13 19:54(3) 12 07:57 (Hwi) 16:13 | 16:05
25008:07 | 07:11 | 06:08 05:58 19:33 (3) | 05:08 20:25 (4) | 05:24 20:36 (4) | 06:13 19:43 (3) 07:43 (Hw1) 07:50 | 08:23
16:48  [17:45 | 18:35 2028 21 19:54(3) |21:16 21 22 20:47(4)|21:17 9 20145(4) 2020 9 19:52(3) 15 07:58 (Hwi) 16:12 | 16:06
26]08:05 ]07:09 | 06:05 05:56 19:32 (3) | 05:06 20:26 (4) | 05:25 06:15 07:42 (Hw1) 07:52 | 08:23
16:49  [17:47 | 18:37 2030 21 1953(3) 2117 22 22 20:48 (4) | 21:16 20:18 17 07:59 (Hwi) 16:11 | 16:07
27108:04  07:07 | 06:03 05:54 19:33 (3) | 05:05 20:26 (4) | 05:27 06:16 07:41 (Hw1) 07:54 | 08:23
16:51 17:49 | 18:38 2032 20 1953(3) 2119 23 22 20:48 (4) | 21:15 20:15 17 07:58 (Hwi) 16:10 | 16:07
28108:02 |07:05 | 06:01 05:52 19:33 (3) | 05:04 20:26 (4) | 05:28 06:18 07:41 (Hw1) 07:55 | 08:23
1653 [17:51 | 18:40 2033 19 1952(3) |21:20 23 23 20:49 (4) | 21:13 20:13 17 07:58 (Hwi) 16:09 | 16:08
29| 08:01 06:58 05:50 19:33 (3) | 05:03 20:26 (4) | 05:30 06:19 07:41 (Hw1) 07:57 | 08:24
16:55 19:42 20:35 18 19:51(3) | 2121 23 22 20:48 (4) | 21:12 20:11 17 07:58 (Hwi) 16:08 | 16:09
30 | 08:00 06:56 05:48 19:35 (3) | 05:02 20:26 (4) | 05:31 06:21 07:41 (Hw1) 07:58 | 08:24
16:57 19:44 2037 16 1951(3) |21:22 23 23 20:49 (4) | 21:10 20:09 18:56 17 07:58 (Hw1) 16:07 | 16:10
31 07:58 | 06:54 | 05:01 1 05:33 06:23 | 08:24
| 16:59 |19:45 | 2124 24 | 21:08 20:06 | 16:11
Sonnenscheinstunden | - 258 277 | 367 | 416 486 | 503 455 381 265 | 242

astr.max.mogl Beschattung | | 154 | 234 | 283 679 | 531 263 119 |

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)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-15 - Irxleben, Ringstrae 29
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mirz |April |Mai |Juni |3uli | August | September |Oktober |November Dezember
110824 |07:57 | 07:03 06:52 18:46 (5) | 05:46 19:25 (3) | 05:00 20:14 (1) | 04:57 20:24 (1) | 05:34 19:35 (3) | 06:24 07:14 | 07:08 | 08:00
1612 [17:00 | 17:53 19:47 21 19:07(5) [20:39 29 19:54(3)|21:25 20 20:34 (1) |21:39 13 20:37(1) | 21:07 27 20:02 (3) | 20:04 18:54 1647 | 16:07
208:24 07:55 07:01 06:49 18:47 (5) | 05:44 19:24 (3) | 05:00 20:16 (1) | 04:58 20:24 (1) | 05:36 19:35(3) | 06:26 07:16 07:10 08:01
16:13 17:02 17:54 19:49 19 19:06 (5) | 20:40 30 19:54 (3) | 21:26 19 20:35(1) | 21:39 14 20:38 (1) | 21:05 28 20:03 (3) | 20:02 18:52 16:46 16:06
3108:24 07:53 06:58 06:47 18:48 (5) | 05:42 19:24 (3) | 04:59 20:16 (1) | 04:59 20:24 (1) | 05:37 19:34 (3) | 06:28 07:17 07:12 08:03
1614  [17:04 | 17:56 19:51 17 19:05(5) [20:42 30 19:54(3) [21:27 19 20:35(1) | 21:38 14 20:38(1)21:03 29 20:03 (3) | 20:00 18:50  [16:44 | 16:05
410823 [07:52 | 06:56 06:45 18:48 (5) | 05:40 19:23 (3) | 04:58 20:16 (1) | 04:59 20:23 (1) | 05:39 19:34 (3) | 06:29 07:19  |07:14 | 08:04
16:16 17:06 17:58 19:52 15 19:03 (5) | 20:44 31 19:54 (3) | 21:28 18 20:34 (1) | 21:38 15 20:38 (1) | 21:02 30 20:04 (3) | 19:57 18:47 16:42 16:05
5108:23 07:50 06:54 06:42 18:50 (5) | 05:39 19:24 (3) | 04:57 20:17 (1) | 05:00 20:23 (1) | 05:40 19:33 (3) | 06:31 07:21 07:16 08:05
16:17 17:08 18:00 19:54 11 19:01 (5) | 20:45 31 19:55 (3) | 21:29 17 20:34(1) | 21:37 16 20:39 (1) | 21:00 30 20:03(3) | 19:55 18:45 16:40 16:04
6]08:23 [07:48 | 06:52 06:40 05:37 19:24 (3) | 04:57 20:17 (1) | 05:01 20:23 (1) | 05:42 19:34 (3) | 06:33 0722 |07:17 | 08:07
1618 [17:10 | 18:02 19:56 20147 30 19:54(3) [2130 17 20:34(1) [21:37 17 20:40(1) [20:58 30 20:04 (3) | 19:53 1843 1638 |16:04
71 08:22 07:47 06:49 06:38 05:35 19:23 (3) | 04:56 20:18 (1) | 05:02 20:23 (1) | 05:44 19:33(3) | 06:34 18:46 (5) | 07:24 07:19 08:08
16:19 17:12 18:03 19:57 20:49 31 19:54 (3) | 21:31 16 20:34 (1) | 21:36 18 20:41 (1) | 20:56 31 20:04 (3) | 19:50 10 18:56 (5) | 18:40 16:37 16:03
8 08:22 07:45 06:47 06:35 05:33 19:24 (3) | 04:56 20:18 (1) | 05:03 20:23 (1) | 05:45 19:33(3) | 06:36 18:44 (5) | 07:26 07:21 08:09
1621 [17:13 | 18:05 19:59 2050 30 19:54(3) [2132 15 20:33(1) [21:36 18 20:41(1) [20:54 31 20:04(3) [19:48 14 18:58(5) [18:38 | 16:35 | 16:03
910821  [07:43 | 0645 06:33 05:31 19:24 (3) | 04:55 20:19 (1) | 05:04 20:23 (1) | 05:47 19:33(3) | 06:38 18:41(5) [07:28 | 07:23 | 08:10
16:22 17:15 18:07 20:01 20:52 29 19:53 (3) | 21:33 14 20:33(1) | 21:35 19 20:42(1) | 20:53 30 20:03(3) | 19:46 17 18:58 (5) | 18:36 16:33 16:03
10 | 08:21 07:41 06:43 06:31 05:30 19:24 (3) | 04:55 20:20 (1) | 05:05 20:23 (1) | 05:48 19:33(3) | 06:39 18:40 (5) | 07:29 07:25 08:11
16:23 17:17 18:09 20:03 20:53 28 19:52 (3) | 21:34 14 20:34 (1) | 21:34 19 20:42(1) | 20:51 30 20:03(3) | 19:43 19 18:59 (5) | 18:34 16:32 16:02
11]08:20 [07:39 | 06:40 06:29 05:28 19:25 (3) | 04:54 20:20 (1) | 05:06 20:23 (1) | 05:50 19:33 (3) | 06:41 18:40(5) [07:31 | 07:26 | 08:13
16:25  [17:19 | 18:10 20:04 2055 27 19:52(3) [2134 13 20:33(1) [21:33 20 20:43(1)[20:49 30 20:03(3) [19:41 20 19:00(5) [18:31 [ 16:30 | 16:02
12 | 08:20 07:38 06:38 06:26 05:26 19:25 (3) | 04:54 20:21 (1) | 05:07 20:23 (1) | 05:52 19:33(3) | 06:43 18:38 (5) | 07:33 07:28 08:14
16:26 17:21 18:12 20:06 20:57 26 19:51 (3) | 21:35 12 20:33(1) | 21:33 20 20:43(1) | 20:47 29 20:02(3) | 19:39 22 19:00 (5) | 18:29 16:29 16:02
131 08:19 07:36 06:36 06:24 19:35(2) | 05:25 19:26 (3) | 04:54 20:22 (1) | 05:08 20:23 (1) | 05:53 19:33 (3) | 06:44 18:38 (5) | 07:34 07:30 08:15
1628 [17:23 | 18:14 20:08 3 19:38(2) [20:58 25 19:51(3) [21:36 11 20:33(1) [21:32 20 20:43(1) [20:45 28 20:01(3) [19:36 22 19:00(5) [18:27 | 16:27 | 16:02
14(08:18  |07:34 | 06:33 06:22 19:31(2) | 05:23 19:27 (3) | 04:53 20:22 (1) | 05:09 20:23 (1) | 05:55 19:34 (3) | 06:46 18:37(5) [07:36 | 07:32 | 08:16
16:29 17:25 18:16 20:09 11 19:42(2) | 21:00 31 20:27 (1) | 21:36 11 20:33(1) | 21:31 21 20:44 (1) | 20:43 27 20:01(3) | 19:34 22 18:59(5) | 18:25 16:26 16:02
15| 08:17 07:32 06:31 06:20 19:29 (2) | 05:21 19:28 (3) | 04:53 20:23 (1) | 05:10 20:22 (1) | 05:57 19:34 (3) | 06:47 18:37 (5) | 07:38 07:34 08:16
16:31 17:27 18:18 20:11 15 19:44 (2) | 21:01 32 20:29 (1) | 21:37 9 20:32(1) | 21:30 22 20:44 (1) | 20:41 25 19:59 (3) | 19:32 22 18:59(5) | 18:22 16:24 16:02
1608:16  |07:30 | 06:29 06:18 19:28 (2) | 05:20 19:29 (3) | 04:53 20:23 (1) | 05:12 20:22 (1) | 05:58 19:36 (3) | 06:49 18:38(5) [07:40 | 07:35 | 08:17
16:32 (1729 | 18:19 20:13 17 1945(2) [21:03 33 20:30(1) [21:37 8 20:31(1) [21:29 22 20:44(1)[20:39 23 19:59(3) [19:29 20 18:58(5) [18:20 | 16:23 | 16:02
17 | 08:16 07:28 06:26 06:15 19:27 (2) | 05:18 19:31 (3) | 04:53 20:23 (1) | 05:13 20:22 (1) | 06:00 19:34 (2) | 06:51 18:38 (5) | 07:41 07:37 08:18
16:34 17:30 18:21 20:15 18 19:45(2) | 21:05 32 20:31(1) | 21:38 8 20:31(1) | 21:28 22 20:44 (1) | 20:37 23 19:57(3) | 19:27 18 18:56 (5) | 18:18 16:21 16:02
18 | 08:15 07:26 06:24 06:13 19:25(2) | 05:17 19:33 (3) | 04:53 20:25 (1) | 05:14 20:22 (1) | 06:01 19:33 (2) | 06:52 18:39 (5) | 07:43 07:39 08:19
16:36  [17:32 | 18:23 20:16 20 19:45(2) [21:06 29 20:32(1) [21:38 7 20:32(1) [21:226 22 20:44(1) [20:35 22 19:55(3) [19:25 16 18:55(5) [18:16 | 16:20 | 16:03
19]08:14  |07:24 | 06:22 06:11 19:25 (2) | 05:15 19:35 (3) | 04:53 20:25 (1) | 05:15 20:23 (1) | 06:03 19:31(2) | 06:54 18:39(5) [07:45 | 07:40 | 08:20
16:37 17:34 18:25 20:18 20 19:45(2) | 21:08 26 20:32(1) | 21:39 7 20:32(1) | 21:25 22 20:45(1) | 20:33 21 19:52(3) | 19:22 14 18:53 (5) | 18:14 16:19 16:03
20 | 08:13 07:22 06:19 06:09 19:24(2) | 05:14 20:13 (1) | 04:53 20:25 (1) | 05:17 20:23 (1) | 06:05 19:30 (2) | 06:56 18:42 (5) | 07:47 07:42 08:20
16:39 17:36 18:26 20:20 21 19:45(2) | 21:09 20 20:33(1) | 21:39 7 20:32(1) | 21:24 21 20:44 (1) | 20:30 19 19:49(2) | 19:20 8 18:50(5) | 18:12 16:17 16:03
2000811 [07:20 | 06:17 06:07 19:24(2) | 05:13 20:13 (1) | 04:53 20:25 (1) | 05:18 20:23 (1) | 06:06 19:30 (2) | 06:57 07:48 | 07:44 | 0821
1641 [17:38 | 18:28 2021 21 1945(2) [21:10 21 2034 (1) [21:39 7 20:32(1) [21:23 21 20144 (1) [20:28 20 19:50(2) | 19:18 18:09  [16:16 | 16:04
22 | 08:10 07:18 06:15 06:05 19:24(2) | 05:11 20:13 (1) | 04:53 20:25 (1) | 05:20 20:23 (1) | 06:08 19:29 (2) | 06:59 07:50 07:46 08:21
16:42 17:40 18:30 20:23 20 19:44(2) | 21:12 21 20:34 (1) | 21:39 7 20:32(1) | 21:22 21 20:44 (1) | 20:26 20 19:49 (2) | 19:15 18:07 16:15 16:04
23| 08:09 07:16 06:13 17:57 (5) | 06:02 19:25(2) | 05:10 20:13 (1) | 04:54 20:25 (1) | 05:21 20:24 (1) | 06:10 19:29 (2) | 07:01 07:52 07:47 08:22
16:44  [17:42  [1832 5 18:02(5)]20:25 18 19:43(2) [21:13 22 20:35(1) 2140 7 20:32(1)[21:20 20 20:44 (1) 20:24 21 19:50(2) | 19:13 18:05  [16:14 | 16:05
24108:08 [07:13 | 06:10 17:53 (5) | 06:00 19:25 (2) | 05:09 20:13 (1) | 04:54 20:26 (1) | 05:22 20:24 (1) | 06:11 19:28 (2) | 07:02 07:54 | 07:49 | 08:22
16:46 17:43 18:33 13 18:06 (5) | 20:27 22 19:47 (3) | 21:15 22 20:35(1) | 21:40 7 20:33(1) | 21:19 19 20:43 (1) | 20:22 21 19:49 (2) | 19:11 18:03 16:13 16:05
25 | 08:07 07:11 06:08 17:52 (5) | 05:58 19:26 (2) | 05:08 20:12 (1) | 04:54 20:25 (1) | 05:24 19:44 (3) | 06:13 19:29 (2) | 07:04 06:56 07:51 08:23
16:48 17:45 18:35 15 18:07 (5) | 20:28 23 19:49(3) | 21:16 22 20:34 (1) | 21:40 8 20:33(1) | 21:18 29 20:43(1) | 20:20 19 19:48(2) | 19:08 17:01 16:12 16:06
26]08:05 [07:09 | 06:06 17:49 (5) | 05:56 19:27(2) | 05:06 20:13 (1) | 04:55 20:26 (1) | 05:25 19:42 (3) | 06:15 19:29 (2) | 07:06 06:57  |07:52 | 08:23
1649 [17:47  |1837 19 18:08(5)]20:30 23 19:50(3) [21:17 21 20:34 (1) 2140 8 20:34 (1) 21:16 32 20:43(1)[20:18 18 19:47(2) | 19:06 16:50  [16:11 | 16:07
27 | 08:04 07:07 06:03 17:48 (5) | 05:54 19:28 (3) | 05:05 20:13 (1) | 04:55 20:25 (1) | 05:27 19:40 (3) | 06:16 19:30 (2) | 07:07 06:59 07:54 08:23
16:51 17:49 18:38 21 18:09 (5) | 20:32 23 19:51(3) | 21:19 21 20:34 (1) | 21:40 9 20:34(1) | 21:15 33 20:41(1) | 20:15 16 19:46 (2) | 19:03 16:57 16:10 16:07
28 | 08:03 07:05 06:01 17:48 (5) | 05:52 19:27 (3) | 05:04 20:14 (1) | 04:56 20:26 (1) | 05:28 19:39 (3) | 06:18 19:30 (2) | 07:09 07:01 07:55 08:24
16:53  [17:51  [1840 21 18:09(5)20:33 25 19:52(3) [21:20 21 20:35(1) 2140 9 20:35(1) | 21:13 32 20:40(1) | 20:13 14 19:44(2) | 19:01 16:55  [16:09 | 16:08
29| 08:01 06:59 18:47 (5) | 05:50 19:25 (3) | 05:03 20:14 (1) | 04:56 20:25 (1) | 05:30 19:38 (3) | 06:20 19:32(2) | 07:11 07:03  |07:57 | 08:24
16:55 19:42 21 19:08(5)[20:35 28 19:53(3)|21:21 21 20:35(1) [21:39 11 20:36 (1) |21:12 32 20:39(1) | 20:11 11 19:43(2) | 18:59 16:53  [16:08 | 16:09
30 | 08:00 06:56 18:47 (5) | 05:48 19:26 (3) | 05:02 20:14 (1) | 04:57 20:25 (1) | 05:31 19:37(3) | 06:21 19:36 (2) | 07:12 07:05 07:58 08:24
16:57 19:44 22 19:09 (5) | 20:37 28 19:54(3) | 21:22 21 20:35(1) | 21:39 12 20:37 (1) | 21:10 29 20:36 (1) | 20:09 3 19:39(2) | 18:56 16:51 16:07 16:10
31 07:58 06:54 18:47 (5) 05:01 20:14 (1) 05:33 19:37 (3) | 06:23 07:06 08:24
16:59 19:45 21 19:08(5) 2024 21 2035(1) 21:08 25 20:02(3) | 20:06 16:49 16:11
Sonnenscheinstunden | 258 277 | 367 416 486 500 503 455 381 331 265 242

astr.max.mégl.Beschattung | 158 439 814 347 668 706 244

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)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-16 - Irxleben, Helmstedter StraBe 21
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Maérz | April | Mai | Juni | Juli | August | September | Oktober | Novembet Dezember

1]08:24 | 19:05 (5) | 05:46 19:51 (3) | 05:00 | 04:57

| 16:12 | 16 19:21(5) | 20:39 12 20:03(3) | 21:25 | 21:39

2| 08:24 | 19:04 (5) | 05:44 19:48 (3) | 05:00 | 04:58

| 16:13 | 18 19:22(5) | 20:40 16 20:04 (3) | 21:26 | 21:39

3 08:24 | 19:03 (5) | 05:42 19:47 (3) | 04:59 | 04:59

| 16:14 | 19 19:22(5) | 20:42 19 20:06 (3) | 21:27 | 21:38

4 08:23 | 19:02 (5) | 05:40 19:45 (3) | 04:58 | 04:59

| 16:16 | 20 19:22(5) | 20:44 21 20:06 (3) | 21:28 | 21:38

5 08:23 | 19:01 (5) | 05:39 19:45 (3) | 04:57 | 05:00

| 16:17 | 21 19:22(5) | 20:45 23 20:08 (3) | 21:29 | 21:37

6 08:23 | 19:01 (5) | 05:37 19:44 (3) | 04:57 | 05:01

| 16:18 | 21 19:22(5) | 20:47 24 20:08 (3) | 21:30 | 21:37

7| 08:22 | 19:02 (5) | 05:35 19:43 (3) | 04:56 | 05:02

| 16:19 | 20 19:22(5) | 20:49 25  20:08 (3) | 21:31 | 21:36

8 08:22 | 19:01 (5) | 05:33 19:43 (3) | 04:56 | 05:03

| 16:21 | 19 19:20(5) | 20:50 26 20:09 (3) | 21:32 | 21:36

9| 08:21 | 19:02 (5) | 05:31 19:42 (3) | 04:55 | 05:04

| 16:22 | 17 19:19(5) | 20:52 27 20:09 (3) | 21:33 | 21:35

10 | 08:21 | 19:03 (5) | 05:30 19:42 (3) | 04:55 | 05:05

| 16:23 | 15  19:18(5) | 20:53 27 20:09 (3) | 21:34 | 21:34

11| 08:20 | 19:05 (5) | 05:28 19:42 (3) | 04:54 | 05:06

| 16:25 | 11 19:16 (5) | 20:55 28 20:10 (3) | 21:34 | 21:33

12| 08:20 | 19:07 (5) | 05:26 19:42 (3) | 04:54 | 05:07

| 16:26 | 4 19:11(5) | 20:57 27 20:09 (3) | 21:35 | 21:32

13 | 08:19 | | 05:25 19:42 (3) | 04:54 | 05:08

| 16:28 | |20:58 28 20:10(3) | 21:36 | 21:32

14 | 08:18 | | 05:23 19:42 (3) | 04:53 | 05:09

| 16:29 | [21:00 27 20:09 (3) | 21:36 | 21:31

15 | 08:17 | | 05:21 19:42 (3) | 04:53 | 05:10

| 16:31 | |21:01 27 20:09 (3) | 21:37 | 21:30

16 | 08:16 | | 05:20 19:42 (3) | 04:53 | 05:12

| 16:32 | |21:03 26 20:08(3) | 21:37 | 21:29

17 | 08:16 | | 05:18 19:43 (3) | 04:53 | 05:13
| 16:34 | |21:05 25 20:08(3)|21:38  |21:28 7

18 | 08:15 | | 05:17 19:44 (3) | 04:53 | 05:14
| 16:36 | | 21:06 24 20:08 (3) | 21:38 | 21:26 1

19 | 08:14 | | 05:15 19:44 (3) | 04:53 | 05:15
| 16:37 | | 21:08 23 20:07 (3) | 21:39 | 21:25 14

20| 08:13 | | 05:14 19:44 (3) | 04:53 | 05:17
| 16:39 | | 21:09 23 20:07 (3) | 21:39 | 21:24 16

21 08:11 | | 05:13 19:45(3) | 04:53 | 05:18
| 16:41 | | 21:10 21 20:06 (3) | 21:39 | 21:23 18

22 08:10 | | 05:11 19:47 (3) | 04:53 | 05:20
| 16:42 | | 21:12 19 20:06(3) | 21:39 | 21:22 20

23| 08:09 | | 05:10 19:48 (3) | 04:54 | 05:21
| 16:44 | |21:13 17 20:05(3) | 21:40  |21:20 21

24| 08:08 | | 05:09 19:49 (3) | 04:54 | 05:22
| 16:46 | | 21:15 15 20:04 (3) | 21:40 | 21:19 22

25| 08:07 | | 05:08 19:49 (3) | 04:54 | 05:24
| 16:48 | | 21:16 13 20:02(3) | 21:40 | 21:17 24

26| 08:05 | | 05:06 19:51 (3) | 04:55 | 05:25
| 16:49 | | 21:17 9 20:00 (3) | 21:40 | 21:16 25

27 | 08:04 | | 05:05 19:55 (3) | 04:55 | 05:27
| 16:51 | | 21:19 2 19:57(3) | 21:40 | 21:15 26

28| 08:03 | | 05:04 | 04:56 | 05:28
| 16:53 | | 21:20 | 21:40 | 21:13 27

29 | 08:01 | | 05:03 | 04:56 | 05:30
| 16:55 | | 21:21 | 21:39 | 21:12 27

30 | 08:00 19:10 (5) | 19:56 (3) | 05:02 | 04:57 | 05:31
| 16:57 7 (5) | 20:3; 2 19:58 (3) | 21:22 | 21:39 | 21:10 27

3107:58 1 o)1 | 05:01 | | 05:33
| 16:59 12 19:20(5) | | 21:24 | | 21:08 28

Sonnenscheinstunden | 258 | 416 | 486 | 500 | 503
astr.max.mogl.Beschattung | 19 | 203 | 574 | | 313

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)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-17 - Irxleben, Stadtweg 2
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich 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 |Juli | August | September | Novembeg Dezember
1]08:24 07:57 07:03 06:52 05:46 05:00 20:38 (4) | 04:57 20:38 (4) | 05:34 0 07:39 (Hw1) | 07:08 08:00
16:12 17:00 17:53 19:47 20:39 23 21:25 9 20:47 (4) | 21:39 21 20:59 (4) | 21:07 2 5 07:44 (Hwl) | 16:47 16:07
2| 08:24 07:55 07:00 06:49 05:44 05:00 20:37 (4) | 04:58 20:38 (4) | 05:36 0 07:10 08:01
16:13 17:02 17:54 19:49 20:40 23 21:26 12 20:49 (4) | 21:39 22 21:00 (4) | 21:05 2 16:46 16:06
308:24 07:53 06:58 06:47 05:42 04:59 20:36 (4) | 04:59 20:39 (4) | 05:37 19:54 (3) | Of 07:12 08:03
16:14 17:04 17:56 19:50 20:42 22 21:27 14 20:50 (4) | 21:38 21 21:00 (4) | 21:03 4 19:58 (3) | 2 16:44 16:05
408:23 07:52 06:56 06:45 05:40 04:58 20:35 (4) | 04:59 20:39 (4) | 05:39 19:51 (3) | Of 07:14 08:04
16:15 17:06 17:58 19:52 20:44 22 21:28 16 20:51 (4) | 21:38 20 20:59 (4) | 21:02 11 20:02 (3) 16:42 16:05
508:23 07:50 06:54 06:42 05:39 04:57 20:35 (4) | 05:00 20:40 (4) | 05:40 19:49 (3) 07:16 08:05
16:17 17:08 18:00 19:54 20:45 20 21:29 17 20:52 (4) | 21:37 19 20:59 (4) | 21:00 14 20:03 (3) 16:40 16:04
6] 08:23 07:48 06:52 06:40 05:37 04:57 20:34 (4) | 05:01 20:40 (4) | 05:42 19:48 (3) 07:17 08:07
16:18 17:10 18:02 19:56 20:47 18 21:30 18 20:52 (4) | 21:37 19 20:59 (4) | 20:58 17 20:05 (3) 16:38 16:04
708:22 07:47 06:49 06:38 05:35 04:56 20:35 (4) | 05:02 20:41 (4) | 05:44 19:46 (3) 07:19 08:08
16:19 17:12 18:03 19:57 20:49 16 21:31 18 20:53 (4) | 21:36 18 20:59 (4) | 20:56 19 20:05 (3) 16:37 16:03
8 08:22 07:45 06:47 06:35 05:33 04:56 20:34 (4) | 05:03 20:42 (4) | 05:45 19:46 (3) 07:21 08:09
16:21 17:13 18:05 19:59 20:50 13 21:32 19 20:53 (4) | 21:36 16 20:58 (4) | 20:54 20 20:06 (3) 16:35 16:03
9] 08:21 07:43 06:45 06:33 05:31 (: 04:55 20:34 (4) | 05:04 20:43 (4) | 05:47 19:45 (3) 07:23 08:10
16:22 17:15 18:07 20:01 20:52 10 19:51(3) | 21:33 20 20:54 (4) | 21:35 15 20:58 (4) | 20:52 21 20:06 (3) 16:33 16:03
10 | 08:21 07:41 06:43 06:31 05:30 20:33 (4) | 05:05 20:44 (4) | 05:48 19:44 (3) 07:25 08:11
16:23 17:17 18:09 20:03 20:53 21 20:54 (4) | 21:34 13 20:57 (4) | 20:51 23 20:07 (3) 16:32 16:02
11| 08:20 07:39 06:40 06:29 05:28 20:34 (4) | 05:06 20:46 (4) | 05:50 19:43 (3) 07:26 08:13
16:25 17:19 18:10 20:04 20:55 21 20:55(4) | 21:33 10 20:56 (4) | 20:49 24 20:07 (3) 16:30 16:02
12 | 08:20 07:38 06:38 07:01 (Hw1) | 06:26 05:26 20:34 (4) | 05:07 20:47 (4) | 05:52 19:44 (3) 07:28 08:14
16:26 17:21 18:12 2 07:03 (Hw1) | 20:06 20:57 22 20:56 (4) | 21:32 8  20:55(4) | 20:47 23 20:07 (3) 16:29 16:02
13| 08:19 07:36 06:36 06:59 (Hw1) | 06:24 05:25 20:34 (4) | 05:08 05:53 19:43 (3) 07:30 08:15
16:28 17:23 18:14 8 07:07 (Hw1) | 20:08 20:58 22 20:56 (4) | 21:32 20:45 23 20:06 (3) 16:27 16:02
14| 08:18 07:34 06:33 06:56 (Hw1) | 06:22 05:23 20:34 (4) | 05:09 05:55 19:43 (3) 07:32 08:16
16:29 17:25 18:16 11 07:07 (Hw1) | 20:09 21:00 23 20:57 (4) | 21:31 20:43 24 20:07 (3) 16:26 16:02
15 | 08:17 07:32 06:31 06:54 (Hw1) | 06:20 05:21 20:34 (4) | 05:10 05:57 19:43 (3) 07:33 08:16
16:31 17:27 18:18 14 07:08 (Hw1) | 20:11 21:01 23 20:57 (4) | 21:30 20:41 23 20:06 (3) 16:24 16:02
16 | 08:16 07:30 06:29 06:54 (Hw1) | 06:18 05:20 20:33 (4) | 05:12 05:58 19:43 (3) 07:35 08:17
16:32 17:28 18:19 14 07:08 (Hw1) | 20:13 21:03 24 20:57 (4) | 21:29 20:39 22 20:05(3) 16:23 16:02
17 | 08:16 07:28 06:26 06:53 (Hw1) | 06:15 05:18 20:34 (4) | 05:13 06:00 19:43 (3) 07:37 08:18
16:34 17:30 18:21 15 07:08 (Hwl) | 20:15 21:05 23 20:57 (4)| 21:28 20:37 21 20:04 (3) 16:21 16:02
18 | 08:15 07:26 06:24 06:53 (Hw1) | 06:13 05:17 20:35 (4) | 05:14 06:01 19:44 (3) 07:39 08:19
16:36 17:32 18:23 14 07:07 (Hwl) | 20:16 21:06 23 20:58 (4) | 21:26 20:35 20 20:04 (3) 16:20 16:03
19 | 08:14 07:24 06:22 06:54 (Hw1) | 06:11 05:15 20:35 (4) | 05:15 06:03 19:45 (3) 07:40 08:20
16:37 17:34 18:25 13 07:07 (Hwl) | 20:18 21:08 23 20:58 (4) | 21:25 20:33 17 20:02 (3) 16:19 16:03
20| 08:13 07:22 06:19 06:54 (Hw1) | 06:09 05:14 20:35 (4) | 05:17 06:05 19:46 (3) 07:42 08:20
16:39 17:36 18:26 11 07:05 (Hw1) | 20:20 21:09 23 20:58 (4) | 21:24 20:30 14 20:00 (3) 16:17 16:03
21 08:11 07:20 06:17 06:56 (Hw1) | 06:07 05:13 20:35 (4) | 05:18 06:06 19:48 (3) 07:44 08:21
16:41 17:38 18:28 6 07:02 (Hw1) | 20:21 21:10 23 20:58 (4) | 21:23 20:28 9 19:57(3) 16:16 16:04
22| 08:10 07:18 06:15 06:05 19:43 (3) | 05:11 20:35 (4) | 05:19 06:08 07:42 (Hw1) 07:46 08:21
16:42 17:40 18:30 20:23 10 19:53 (3) | 21:12 23 20:58 (4) | 21:22 20:26 3 07:45 (Hwl) 16:15 16:04
23| 08:09 07:16 06:12 06:02 19:40 (3) | 05:10 20:35 (4) | 05:21 06:10 07:39 (Hw1) 07:47 08:22
16:44 17:42 18:31 20:25 15 19:55(3) | 21:13 23 20:58 (4) | 21:20 20:24 10 07:49 (Hw1) 16:14 16:05
24| 08:08 07:13 06:10 06:00 19:39 (3) | 05:09 20:36 (4) | 05:22 06:11 07:38 (Hw1) 07:49 08:22
16:46 17:43 18:33 20:27 17 19:56(3) | 21:15 23 20:59 (4) | 21:19 20:22 12 07:50 (Hw1) 16:13 16:05
25| 08:07 07:11 06:08 05:58 19:37 (3) | 05:08 20:36 (4) | 05:24 06:13 07:36 (Hw1) 07:50 08:23
16:48 17:45 18:35 20:28 20 19:57(3) | 21:16 23 20:59 (4) | 21:17 20:20 14 07:50 (Hw1) 16:12 16:06
26 | 08:05 07:09 06:05 05:56 19:36 (3) | 05:06 20:37 (4) | 05:25 06:15 07:36 (Hw1) 07:52 08:23
16:49 17:47 18:37 20:30 22 19:58(3) | 21:17 23 21:00 (4) | 21:16 20:18 14 07:50 (Hw1) 16:11 16:07
27| 08:04 07:07 06:03 05:54 19:36 (3) | 05:05 20:36 (4) | 05:27 06:16 07:34 (Hw1) 07:54 08:23
16:51 17:49 18:38 20:32 22 19:58(3) | 21:19 23 20:59 (4) | 21:15 20:15 15 07:49 (Hw1) 16:10 16:07
28| 08:03 07:05 06:01 05:52 19:35 (3) | 05:04 20:37 (4) | 05:28 06:18 07:35 (Hw1) 07:55 08:24
16:53 17:51 18:40 20:33 23 19:58(3) | 21:20 23 21:00 (4) | 21:13 20:13 14 07:49 (Hw1) 16:09 16:08
29 | 08:01 06:58 05:50 19:35 (3) | 05:03 20:37 (4) | 05:30 06:19 07:36 (Hw1) 07:57 08:24
16:55 19:42 20:35 23 19:58(3) | 21:21 22 20:59 (4) | 21:12 20:11 12 07:48 (Hw1) 16:08 16:09
30 | 08:00 06:56 05:48 19:35 (3) | 05:02 20:38 (4) | 05:31 06:21 07:38 (Hw1) 07:58 08:24
16:57 19:44 20:37 24 19:59 (3) | 21:22 22 21:00 (4) | 21:10 20:09 18:56 9 07:47 (Hwl) 16:07 16:10
31 07:58 | 06:54 | 05:01 | 05:33 06:23 | 08:24
| 16:59 | 19:45 | 21:24 5 | 21:08 20:06 | 16:11
Sonnenscheinstunden | 258 277 | 367 | 416 486 | 503 455 381 | 265 242
astr.max.mégl.Beschattung | | 108 | 176 | 172 619 | 202 349 103 5 |
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)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-18 - Irxleben, Stadtweg 8c
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mérz 1 April 1Mai 13uli | August |September |Novembei Dezember
1108:24 | 07:57 | 07:03 06:52 05:46 20:17 (4) | 04:57 20:27 (4) | 05:34 0 07:43 (Hw1) | 07:08 | 08:00
16:12  [17:00 | 17:52 19:47 20:38 20 20:37(4) 2139 12 20:39(4) | 21:07 2 6 07:59 (Hwl) | 16:47 | 16:07
210824 |07:55 | 07:00 06:49 05:44 20:18 (4) | 04:58 20:27 (4) | 05:36 0 07:45 (Hw1) | 07:10 | 08:01
16:13  [17:02 | 17:54 19:49 20:40 20 20:38(4) 2139 13 20:40 (4) | 21:05 2 2 07:57 (Hwl) | 16:46 | 16:06
310824 | 07:53 | 06:58 06:47 05:42 20:18 (4) | 04:59 20:27 (4) | 05:37 0 07:48 (Hw1) | 07:12 | 08:03
16:14  [17:04 | 17:56 19:50 20:42 19 20:37(4) [21:38 14 20:41 (4) | 21:03 2 5 07:53(Hwl) | 16:44 | 16:05
410823 0752 | 06:56 06:45 05:40 20:18 (4) | 04:59 20:26 (4) | 05:39 0 07:14 | 08:04
16:15  [17:06 | 17:58 19:52 20:44 19 20:37(4) [21:38 15 20:41(4) | 21:02 1 16:42  [16:05
500823 |07:50 | 06:54 06:42 05:39 20:20 (4) | 05:00 20:26 (4) | 05:40 0 07:16 | 08:05
16:17  [17:08 | 18:00 19:54 20:45 17 20:37(4)[21:37 16 20:42 (4) | 21:00 16:40  [16:04
610823 |07:48 | 06:52 06:40 05:37 20:20 (4) | 05:01 20:26 (4) | 05:42 07:17 | 08:07
16:18  [17:10 | 18:02 19:56 20:47 16 20:36(4) [21:37 16 20:42 (4) | 20:58 16:38  [16:04
710822 |07:47 | 06:49 06:38 05:35 20:21 (4) | 05:02 20:26 (4) | 05:44 07:19 | 08:08
16:19  [17:12 | 18:03 19:57 20:49 16 20:37(4) [21:36 17 20:43(4) | 20:56 16:37  [16:03
810822 |07:45 | 06:47 06:35 05:33 20:21 (4) | 05:03 20:26 (4) | 05:45 07:21 | 08:09
16:21  [17:13 | 18:05 19:59 20:50 15 20:36(4) [21:36 18 20:44 (4) | 20:54 16:35  [16:03
910821 |07:43 | 06:45 06:33 05:31 20:22 (4) | 05:04 20:26 (4) | 05:47 07:23 | 08:10
1622 [17:15 | 18:07 20:01 20:52 14 20:36(4) [21:35 18 20:44 (4) | 20:52 16:33  [16:03
1010821 [07:41 | 06143 06:31 05:30 20:22 (4) | 05:05 20:26 (4) | 05:48 07:25 | 08:11
1623 [17:17 | 18:09 20:03 20:53 13 20:35(4) [21:34 19 20:45 (4) | 20:51 16:32  [16:02
1110820 [07:39 | 06:40 07:07 (Hw1) | 06:29 05:28 20:23 (4) | 05:06 20:26 (4) | 05:50 07:26 | 08:12
16:25 1719  [18:10 10 07:17 (Hwi) | 20:04 20:55 12 20:35(4) [21:33 19 20:45 (4) | 20:49 16:30  [16:02
1210820 [07:38 | 06:38 07:05 (Hw1) | 06:26 05:26 20:24 (4) | 05:07 20:25 (4) | 05:52 07:28 | 08:14
16:26  [17:21 [ 18:12 14 07:19 (Hwi) | 20:06 20:57 1 20:35(4) [21:32 21 20:46 (4) | 2047 1629 [16:02
1310819 [07:36 | 06:36 07:04 (Hw1) | 06:24 05:25 20:24 (4) | 05:08 20:25 (4) | 05:53 19:46 (3) 07:30 | 08:15
1628 [17:23 [ 18:14 17 07:21 (Hwi) | 20:08 20:58 11 20:35(4) [21:32 21 20:46(4) [20:45 8 19:54 (3) 1627 [16:02
14108:18  [07:34 | 0633 07:02 (Hw1) | 06:22 05:23 20:25 (4) | 05:09 20:25 (4) | 05:55 19:45 (3) 07:32 | 08:16
16:29  [17:25 [ 18:16 19 07:21 (Hwi) | 20:09 21:00 10 20:35(4) |21:31 21 20:46(4) [20:43 12 19:57 (3) 1626 [16:02
1510817 [07:32 | 0631 07:01 (Hw1) | 06:20 05:21 20:26 (4) | 05:10 20:25 (4) | 05:56 19:43 (3) 07:33 | 08:16
1631 [17:27  [18:18 20 07:21 (Hwi) | 20:11 2100 11 9 20:35(4) 2130 21 20:46(4) | 2041 14 19:57(3) 1624 [16:02
16108:16  [07:30 | 06:29 07:01 (Hw1) | 06:17 05:20 20:26 (4) | 05:12 20:25 (4) | 05:58 19:42 3) 07:35 | 08:17
16:32  [17:28  [18:19 21 07:22 (Hwi) | 20:13 2103 14 8 20:34(4)]21:29 22 20:47(4) 2039 17 19:59(3) 1623 [16:02
17]08:16  [07:28 | 06:26 07:00 (Hw1) | 06:15 19:40 (3) | 05:18 20:26 (4) | 05:13 20:25 (4) | 06:00 19:40 3) 07:37 | 08:18
16:3¢ [17:30 1821 21 07:21 (Hwl)|20:15 8 19:48(3)|21:04 16 8 20:34(4)|21:28 22 20:47(4) 2037 18 19:58(3) 1621 [16:02
18108:15 [07:26 | 06:24 07:00 (Hw1) | 06:13 19:37 (3) | 05:17 20:28 (4) | 05:14 20:25 (4) | 06:01 19:40 (3) 07:39 | 08:19
16:36  [17:32 1823 20 07:20 (Hwl) | 20:16 12 19:49(3) | 21:06 18 7 20:35(4) |21:26 22 20:47(4) [20:35 19 19:59 (3) 1620 [16:03
1910814 [07:24 | 06:22 07:01 (Hw1) | 06:11 19:36 (3) | 05:15 20:28 (4) | 05:15 20:25 (4) | 06:03 19:39 (3) 07:40 | 08:20
16:37  [17:34 1825 19 07:20 (Hwl) | 20:18 14 19:50 (3) | 21:07 19 6 20:34(4) | 21:25 22 20:47(4)[20:33 20 19:59 (3) 1619 [16:03
200812 0722 ] 06:19 07:01 (Hw1) | 06:09 19:35 (3) | 05:14 20:28 (4) | 05:17 20:25 (4) | 06:05 19:39 (3) 07:42 | 08:20
16:30  [17:36 [ 1826 17 07:18(Hwl) [20:20 17 19:52(3) | 21:09 20 6 20:34(4) |21:24 22 20:47(4)[20:30 20 19:59 (3) 1617 [16:03
20]08:11 0720 | 06:17 07:02 (Hw1) | 06:07 19:34 (3) | 05:13 20:28 (4) | 05:18 20:25 (4) | 06:06 19:39 (3) 07:50 (Hw1) 07:44 | 08:21
1641 [17:38 1828 15 07:17(Hwl)|20:21 19 19:53(3)|21:10 21 6 20:34(4) | 21:23 22 20:47(4)[20:28 19 19:58 (3) 10 08:00 (Hwi) 16:16  [16:04
2210810 | 07:18 | 06:15 07:04 (Hw1) | 06:05 19:34 (3) | 05:11 20:28 (4) | 05:19 20:25 (4) | 06:08 19:39 (3) 07:47 (Hw1) 07:46 | 08:21
1642 [17:40  [1830 11 07:15(Hwl) |20:23 19 19:53(3) | 2112 21 6 20:34(4)|21:22 21 20:46(4) [20:26 19 19:58 (3) 14 08:01 (Hwl) 16:15  [16:04
23]08:09 | 07:16 | 06:12 07:06 (Hw1) | 06:02 19:34 (3) | 05:10 20:28 (4) | 05:21 20:26 (4) | 06:10 19:40 (3) 07:46 (Hw1) 07:47 | 08:22
16:44  [1741 1831 5 07:11(Hwl)|20:25 19 19:53(3) | 213 21 6 20:34(4) | 21:20 21 20:47 (4) [20:24 17 19:57 (3) 17 08:03 (Hwl) 16:14  [16:05
24108:08 | 07:13 | 06:10 06:00 19:34 (3) | 05:09 20:29 (4) | 05:22 20:26 (4) | 06:11 19:40 (3) 07:44 (Hw1) 07:49 | 08:22
1646|1743 | 1833 2027 19 19:53(3) | 2115 22 6 20:35(4) |21:19 20 20:46(4) [20:22 14 19:54 (3) 18 08:02 (Hwl) 16:13  [16:05
25]08:07 | 07:11 | 06:08 05:58 19:34 (3) | 05:08 20:28 (4) | 05:24 20:27 (4) | 06:13 19:41 (3) 07:43 (Hw1) 07:50 | 08:23
1648 [1745 | 1835 2028 18 19:52(3) | 21:16 22 8 20:36(4)|21:17 18 20:45(4)| 2020 11 19:52(3) 20 08:03 (Hwi) 1612 [16:06
26]08:05 |07:09 | 06:05 05:56 19:34 (3) | 05:06 20:29 (4) | 05:25 20:28 (4) | 06:15 19:43 (3) 07:43 (Hw1) 07:52 | 08:23
1649 [17:47 | 1837 2030 18 19:52(3)|21:17 22 8 20:37(4)|21:16 17 20:45(4)|20:17 7 19:50(3) 20 08:03 (Hwi) 1611 [16:07
27108:04  |07:07 | 06:03 05:54 19:34 (3) | 05:05 20:28 (4) | 05:27 20:28 (4) | 06:16 07:42 (Hw1) 07:54 | 08:23
16:51  [17:49 | 18:38 2032 17 19:51(3)|21:19 22 9 2037(4) 2115 16 20:44 (4) | 20:15 20 08:02 (Hwi) 1610 [16:07
28]08:02 ]07:05 | 06:01 05:52 19:35 (3) | 05:04 20:28 (4) | 05:28 20:29 (4) | 06:18 07:42 (Hw1) 07:55 | 08:23
16:53  [17:51 | 18:40 2033 15 19:50(3) 2120 22 10 2038(4) 2113 13 20:42(4) | 20:13 20 08:02 (Hwi) 16:09  [16:08
29| 08:01 06:58 05:50 19:36 (3) | 05:03 20:28 (4) | 05:30 20:31 (4) | 06:19 07:42 (Hw1) 07:57 | 08:24
16:55 19:42 2035 12 19:48(3)|21:21 21 10 2038(4) 2112 10 20:41 (4) | 20:11 20 08:02 (Hwi) 16:08  [16:09
30 | 08:00 06:56 05:48 19:40 (3) | 05:02 20:28 (4) | 05:31 20:33 (4) | 06:21 07:43 (Hw1) 07:58 | 08:24
16:57 19:44 2037 6 19:46(3)|2122 21 12039(4)121:10 6 20:39(4) | 20:09 18:56 18 08:01 (Hwl) 16:07  [16:10
31| 07:58 | 06:54 | 05:01 1 05:33 06:23 | | 08:24
16:59 | 19:45 | 21:24 20 | 21:08 20:06 | | 16:11
Sonnenscheinstunden | 258 277 | 367 | 416 486 | 503 455 381 | 265 | 242

astr.max.mogl.Beschattung | 209 | 213 | 341 337 | 535 215 177 33 | |

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)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-19 - Irxleben, Gartenweg 12
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich 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 | Juli |August | September | Oktober | November Dezember
1]08:24 | 07:57 07:03 | 05:46 05:00 20:20 (4) | 04:57 20:29 (4) | 05:34 06:24 | 07:14 | 07:08 08:00
16:12 | 17:00 17:52 7 | 20:38 21:25 20 20:40 (4) | 21:39 14 20:43 (4) 20:04 | 18:54 | 16:47 16:07
2]08:24 | 07:55 07:00 9 | 05:44 05:00 20:21 (4) | 04:58 20:30 (4) 06:26 | 07:16 | 07:10 08:01
16:13 | 17:02 17:54 9 | 20:40 21:26 20 20:41(4) | 21:39 14 20:44 (4) 20:02 | 18:52 | 16:46 16:06
308:24 | 07:53 06:58 7 | 05:42 04:59 20:21 (4) | 04:59 20:30 (4) 06:28 | 07:17 | 07:12 08:03
16:14 | 17:04 17:56 0 | 20:42 21:27 20 20:41(4) | 21:38 15 20:45 (4) 20:00 | 18:49 | 16:44 16:05
4108:23 | 07:52 06:56 5 | 05:40 04:58 20:21 (4) | 04:59 20:29 (4) 06:29 | 07:19 | 07:14 08:04
16:15 | 17:06 17:58 2 | 20:44 21:28 19 20:40 (4) | 21:38 16 20:45 (4) 19:57 | 18:47 | 16:42 16:05
5108:23 | 07:50 06:54 2 | 05:39 04:57 20:22 (4) | 05:00 20:29 (4) 06:31 | 07:21 | 07:15 08:05
16:17 | 17:08 18:00 4 | 20:45 21:29 19 20:41(4) | 21:37 17 20:46 (4) 19:55 | 18:45 | 16:40 16:04
6] 08:23 | 07:48 06:52 0 | 05:37 04:57 20:22 (4) | 05:01 20:29 (4) 06:33 | 07:22 | 07:17 08:07
16:18 | 17:10 18:02 6 | 20:47 21:30 18 20:40 (4) | 21:37 17 20:46 (4) 19:53 | 18:43 | 16:38 16:04
7] 08:22 | 07:47 06:49 8 | 05:35 04:56 20:23 (4) | 05:02 20:29 (4) 06:34 | 07:24 | 07:19 08:08
16:19 | 17:12 18:03 7 | 20:49 21:31 17 20:40 (4) | 21:36 18 20:47 (4) 19:50 | 18:40 | 16:37 16:03
8 08:22 | 07:45 06:47 5 | 05:33 04:56 20:23 (4) | 05:03 20:29 (4) 06:36 | 07:26 | 07:21 08:09
16:21 | 17:13 18:05 9 | 20:50 21:32 17 20:40 (4) | 21:36 18 20:47 (4) 19:48 | 18:38 | 16:35 16:03
9| 08:21 | 07:43 06:45 3 | 05:31 04:55 20:24 (4) | 05:04 20:29 (4) 06:38 | 07:28 | 07:23 08:10
16:22 | 17:15 18:07 1 | 20:52 21:33 16 20:40 (4) | 21:35 19 20:48 (4) 19:46 | 18:36 | 16:33 16:03
10| 08:21 | 07:41 06:43 1 | 05:30 04:55 20:24 (4) | 05:05 20:29 (4) 06:39 | 07:29 | 07:25 08:11
16:23 | 17:17 18:09 3 | 20:53 21:34 15 20:39 (4) | 21:34 19 20:48 (4) 19:43 | 18:33 | 16:32 16:02
11 08:20 | 07:39 06:40 9 | 05:28 04:54 20:25 (4) | 05:06 20:29 (4) 06:41 | 07:31 | 07:26 08:12
16:25 | 17:19 18:10 4 | 20:55 21:34 14 20:39 (4) | 21:33 20 20:49 (4) 19:41 | 18:31 | 16:30 16:02
12| 08:20 | 07:38 06:38 6 | 05:26 04:54 20:26 (4) | 05:07 20:29 (4) 06:42 | 07:33 | 07:28 08:14
| 16:26 |17:21 | 18:12 | 6 | 20:57 | 21:35 13 20:39 (4) | 21:32 20 20:49 (4) ] 19:39 | 18:29 | 16:29 | 16:02
131 08:19 | 07:36 06:36 4 | 05:25 04:54 20:26 (4) | 05:08 20:29 (4) 06:44 | 07:34 | 07:30 08:15
16:28 | 17:23 18:14 8 | 20:58 21:36 14 20:40 (4) | 21:32 20 20:49 (4) 19:36 | 18:27 | 16:27 16:02
14| 08:18 | 07:34 06:33 2 | 05:23 04:53 20:27 (4) | 05:09 20:28 (4) 06:46 | 07:36 | 07:32 08:16
16:29 | 17:25 18:16 9 | 21:00 21:36 13 20:40 (4) | 21:31 21 20:49 (4) 19:34 4 0 (Hw1) | 18:25 | 16:25 16:02
15| 08:17 | 07:32 | 06:31 | 0 | 05:21 20:27 (4) | 04:53 20:28 (4) | 05:10 20:28 (4) | 06:47 2 (Hwl) | 07:38 1 07:33 | 08:16
16:31 | 17:27 18:18 1 | 21:01 4 20:31(4)| 21:37 12 20:40 (4) | 21:30 22 20:50 (4) 19:32 12 4 (Hwi) | 18:22 | 16:24 16:02
16 | 08:16 | 07:30 06:29 06:58 (Hw1) 7 | 05:20 20:24 (4) | 04:53 20:27 (4) | 05:12 20:28 (4) 06:49 9 (Hw1) | 07:40 | 07:35 08:17
16:32 | 17:28 18:19 9  07:07 (Hw1) 3 | 21:03 8 20:32(4) | 21:37 12 20:39 (4) | 21:29 22 20:50 (4) 19:29 16 5 (Hwl) | 18:20 | 16:23 16:02
17| 08:16 | 07:28 06:26 06:54 (Hw1) 5 | 05:18 20:23 (4) | 04:53 20:28 (4) | 05:13 20:28 (4) 06:51 8 (Hwl) | 07:41 | 07:37 08:18
| 16:34 | 17:30 | 18:21 14 07:08 (Hw1) | 5 | 21:04 1 20:34 (4) | 21:38 11 20:39 (4) | 21:28 22 20:50 (4) | 19:27 18 6 (Hwl) | 18:18 | 16:21 | 16:02
18 | 08:15 | 07:26 06:24 06:53 (Hw1) 3 | 05:17 20:22 (4) | 04:53 20:29 (4) | 05:14 20:28 (4) 06:52 7 (Hw1) | 07:43 | 07:39 08:19
16:36 | 17:32 18:23 17 07:10 (Hwl) 6 | 21:06 14 20:36 (4) | 21:38 11 20:40 (4) | 21:26 21 20:49 (4) 19:25 20 7 (Hw1) | 18:16 | 16:20 16:03
19 | 08:14 | 07:24 06:22 06:52 (Hw1) 1 | 05:15 20:20 (4) | 04:53 20:29 (4) | 05:15 20:29 (4) 06:54 5 (Hwl) | 07:45 | 07:40 08:20
16:37 | 17:34 18:25 19 07:11 (Hwl) 8 | 21:07 16 20:36 (4) | 21:39 11 20:40 (4) | 21:25 21 20:50 (4) 19:22 22 7 (Hwi) | 18:14 | 16:19 16:03
20 | 08:12 | 07:22 | 06:19 06:50 (Hw1) | 9 | 05:14 20:20 (4) | 04:53 20:30 (4) | 05:17 20:29 (4) | 06:56 5 (Hwl) | 07:47 | 07:42 | 08:20
16:39 | 17:36 18:26 21 07:11 (Hwl) 0 | 21:09 18 20:38(4) | 21:39 10 20:40 (4) | 21:24 21 20:50 (4) 19:20 22 7 (Hwi) | 18:12 | 16:17 16:03
21]08:11 | 07:20 06:17 06:50 (Hw1) 7 | 05:13 20:20 (4) | 04:53 20:30 (4) | 05:18 20:29 (4) 06:57 5 (Hwl) | 07:48 | 07:44 08:21
16:41 | 17:38 18:28 21 07:11 (Hwl) 1 | 21:10 19 20:39 (4) | 21:39 10 20:40 (4) | 21:23 20 20:49 (4) 19:18 22 7 (Hwi) | 18:09 | 16:16 16:04
22| 08:10 | 07:18 06:15 06:50 (Hw1) 5 | 05:11 20:20 (4) | 04:53 20:30 (4) | 05:19 20:29 (4) 06:59 4 (Hw1) | 07:50 | 07:46 08:21
16:42 | 17:40 18:30 21 07:11 (Hwl) 3 | 21:12 20 20:40 (4) | 21:39 10 20:40 (4) | 21:22 20 20:49 (4) 19:15 22 6 (Hwl) | 18:07 | 16:15 16:04
23| 08:09 | 07:16 06:12 06:49 (Hw1) 2 | 05:10 20:20 (4) | 04:54 20:29 (4) | 05:21 20:31 (4) 07:01 5 (Hwl) | 07:52 | 07:47 08:22
16:44 | 17:41 18:31 21 07:10 (Hwl) 5 | 21:13 20 20:40 (4) | 21:40 11 20:40 (4) | 21:20 18 20:49 (4) 19:13 21 6 (Hw1) | 18:05 | 16:14 16:05
24| 08:08 | 07:13 06:10 06:49 (Hw1) 0 | 05:09 20:19 (4) | 04:54 20:30 (4) | 05:22 20:31 (4) 07:02 4 (Hwi) | 07:54 | 07:49 08:22
16:46 | 17:43 18:33 21 07:10 (Hwl) 7 | 21:15 20 20:39 (4) | 21:40 11 20:41 (4) | 21:19 17 20:48 (4) 19:10 20 4 (Hw1) | 18:03 | 16:13 16:05
25 | 08:07 | 07:11 | 06:08 06:48 (Hw1) | 8 | 05:08 20:19 (4) | 04:54 20:30 (4) | 05:24 20:31 (4) | 07:04 5 (Hw1) | 06:56 | 07:50 | 08:23
| 16:48 | 17:45 | 18:35 21 07:09 (Hwi) | 8 | 21:16 21 20:40 (4) | 21:40 11 20:41 (4) | 21:17 15 20:46 (4) | 19:08 18 3 (Hwi) | 17:01 | 16:12 | 16:06
26 | 08:05 1 07:09 | 06:05 06:49 (Hw1) | 6 | 05:06 20:19 (4) | 04:55 20:30 (4) | 05:25 20:33 (4) | 07:06 6 (Hwl) | 06:57 | 07:52 | 08:23
| 16:49 | 17:47 | 18:37 19 07:08 (Hw1) | 0 | 21:17 21 20:40 (4) | 21:40 12 20:42 (4) | 21:16 12 20:45(4) | 19:06 16 2 (Hwi) | 16:59 | 16:11 | 16:07
27| 08:04 | 07:07 | 06:03 06:50 (Hw1) | 4 | 05:05 20:19 (4) | 04:55 20:30 (4) | 05:27 20:34 (4) | 07:.07 7 (Hw1) | 06:59 | 07:54 | 08:23
| 16:51 | 17:49 | 18:38 17 07:07 (Hw1) | 2 | 21:19 21 20:40 (4) | 21:40 12 20:42 (4) | 21:15 10 20:44 (4) | 19:03 12 07:49 (Hwl) | 16:57 | 16:10 | 16:07
28 | 08:02 | 07:05 | 06:01 06:51 (Hwi) | 2 | 05:04 20:20 (4) | 04:55 20:30 (4) | 05:28 20:35 (4) | 07:09 | 07:01 | 07:55 | 08:23
| 16:53 | 17:51 | 18:40 13 07:04 (Hwl) | 3 121:20 21 20:41(4) |21:40 13 20:43 (4) | 21:13 7 20:42 (4) | 19:01 | 16:55 | 16:09 | 16:08
29| 08:01 | | 06:58 07:55 (Hwi) | 0 | 05:03 20:20 (4) | 04:56 20:30 (4) | 05:30 | 07:11 | 07:03 | 07:57 | 08:24
| 16:55 | | 19:42 5 08:00 (Hw1) | 5 | 21:21 21 20:41(4) | 21:39 13 20:43 (4) | 21:11 | 18:59 | 16:53 | 16:08 | 16:09
30 | 08:00 | | 06:56 | 8 | 05:02 20:20 (4) | 04:57 20:30 (4) | 05:31 | 07:12 | 07:05 | 07:58 | 08:24
| 16:57 | | 19:44 | 20:37 | 21:22 21 20:41(4) | 21:39 13 20:43 (4) | 21:10 | 18:56 | 16:51 | 16:07 | 16:10
31]07:58 | | 06:54 | | 05:01 20:20 (4) | | 05:33 | 107:06 | | 08:24
| 16:59 | | 19:45 | | 21:24 21 20:41(4) | | 21: | | 16:49 | | 16:11
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500 | 503 | 381 | 331 | 265 | 242

astr.max.mogl.Beschattung | | | 239 | | 297 | 418 | 496 | 245 | | |
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)
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19-1-3120-001-SB

Projekt:

19-1-3120-001
RauBe Beteiligungs Gmb

Steinburgring 29

48431 Rheine

SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-20 - Irxleben, AbendstraBe 14

Beschreibung:

Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt

Voraussetzungen fiir Berechnung des Schattenwurfs

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

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Seite 76 von 140

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

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

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

10.02.2021 12:14 / 38

|Oktober | November Dezember

07:14 07:08 08:00
18:54 16:47 16:07
07:16 07:10 08:01
18:52 16:46 16:06
07:17 07:12 08:03
18:50 16:44 16:05
07:19 07:14 08:04
18:47 16:42 16:05
07:21 07:16 08:05
18:45 16:40 16:04
07:22 07:17 08:07
18:43 16:38 16:04
07:24 07:19 08:08
18:40 16:37 16:03
07:26 07:21 08:09
18:38 16:35 16:03

331 265 242

windPRO
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-21 - Irxleben, AbendstraBe 11
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich 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 |3uli | August | September | Oktober | November Dezember

1108:24  |07:57 | 07:03 06:52 19:33 (2) | 05:00 19:40 (3) | 04:57 19:50 (3) | 05:34 19:49 (3) | 06:24 18:55(5) | 07:14 | 07:08 | 08:00
1612 [17:00 | 17:53 19:47 23 19 19:52(2) |21:25 49 20:48(1) [21:39 45 20:56(1)|21:07 30 20:19(3)[20:04 9 19:04(5) [18:54  |16:47 | 16:07
2]0824  |07:55 | 07:01 06:49 19:33 (2) | 05:00 19:41 (3) | 04:58 19:50 (3) | 05:36 19:50 (3) | 06:26 18:51(5) | 07:16 | 07:10 | 08:01
1613 [17:02 | 17:54 19:49 23 18 19:51(2) |21:26 49 20:49 (1) [21:39 46 20:56(1) | 21:05 28 20:18(3) [20:02 15 19:06 (5) | 18:52 16146 | 16:06
3]0824  [07:53 | 06:58 06:47 19:34 (2) | 04:59 19:41 (3) | 04:59 19:50 (3) | 05:37 19:50 (3) | 06:28 18:50(5) | 07:17 | 07:12 | 08:03
16:14  [17:04 | 17:56 19551 24 16 19:50(2) |21:27 49 20:49 (1) [21:38 47 20:57(1) |21:03 27 20:17(3)[20:00 17 19:07 (5) | 18:50 16144 | 16:05
410823  |07:52 | 06:56 06:45 19:35 (2) | 04:58 19:41 (3) | 04:59 19:49 (3) | 05:39 19:52 (3) | 06:29 18:48(5) | 07:19 | 07:14 | 08:04
16:6  [17:06 | 17:58 1952 24 13 19:48(2) |21:28 49 20:49 (1) [21:38 47 20:56(1) |21:02 25 20:17(3) [19:57 19 19:07 (5) | 18:47 16:42 [ 16:05
5]0823  [07:50 | 06:54 06:42 19:38 (2) | 04:57 19:42 (3) | 05:00 19:49 (3) | 05:40 19:52 (3) | 06:31 18:47(5) | 07:21 | 07:16 | 08:05
16:17  [17:08 | 18:00 19:54 23 19 20:00(3) |21:29 49 20:50 (1) [21:37 48 20:56(1) | 21:00 23 20:15(3) [19:55 21 19:08(5) | 18:45 16140 | 16:04
6]08:23  |07:48 | 06:52 06:40 19:46 (3) | 04:57 19:43 (3) | 05:01 19:49 (3) | 05:42 19:54 (3) | 06:33 1846 (5) | 07:22 | 07:17 | 08:07
1618 [17:10 | 18:02 19:56 23 16 20:02(3) 2130 48 20550 (1) [21:37 47 20:56(1) | 20:58 20 20:14(3) [19:53 23 19:09 (5) | 18:43 1638 | 16:04
7010822  [07:47 | 06:49 06:38 19:43 (3) | 04:56 19:44 (3) | 05:02 19:49 (3) | 05:44 19:56 (3) | 06:34 18:45(5) | 07:24 | 07:19 | 08:08
1619 [17:12 | 18:03 19557 21 21 20:04(3)|21:31 47 20:51(1) [21:36 49 20:57(1) [20:56 15 20:11(3) [19:50 23 19:08 (5) | 18:40 1637 [ 16:03
8]0822  |07:45 | 06:47 06:35 19:43 (3) | 04:56 19:44 (3) | 05:03 19:49 (3) | 05:45 19:47 (2) | 06:36 18:45(5) | 07:26 | 07:21 | 08:09
16:21 17:13 | 18:05 19:59 20 23 20:06(3) |21:32 48 20:51(1) [21:36 49 20:57(1) [20:54 18 20:08(3) [ 19:48 24 19:09 (5) | 18:38 1635 | 16:03
9]0821  |07:43 | 06:45 06:33 19:41 (3) | 04:55 19:45 (3) | 05:04 19:49 (3) | 05:47 19:4 (2) | 06:38 18:44(5) | 07:28 | 07:23 | 08:10
1622 [17:15 | 18:07 20:01 17 25 20:06(3)[21:33 46 20:51(1) [21:35 49 20:57(1) [20:53 14 19:58(2) [19:46 24 19:08 (5) | 18:36 1633 [16:03
10]0821  [07:41 | 06:43 06:31 19:40 (3) | 04:55 19:45 (3) | 05:05 19:49 (3) | 05:48 19:43 (2) | 06:39 18:44(5) | 07:29 | 07:25 | 08:11
1623 [17:17 | 18:09 20:03 15 27 20:07(3)|21:34 47 20:52(1) |21:34 48 20:56(1) [20:51 16 19:59(2) [19:43 24 19:08(5)|18:34 | 16:32 | 16:02
1110820  [07:39 | 06:40 06:29 19:39 (3) | 04:54 19:45 (3) | 05:06 19:48 (3) | 05:50 19:42 (2) | 06:41 18:44(5) | 07:31 | 07:26 | 08:13
1625 [17:19 | 18:11 2004 9 29 20:08(3)|21:34 46 20:52(1) [21:33 49 20:56(1) [20:49 18 20:00(2) | 19:41 23 19:07(5) | 18:31 1630 | 16:02
1210820 [07:33 | 06:38 06:26 19:38 (3) | 04:54 19:46 (3) | 05:07 19:48 (3) | 05:52 19:41 (2) | 06:43 18:44(5) | 07:33 | 07:28 | 08:14
1626 | 17:21 18:12 20:06 30 20:08(3)[21:35 45 20:52(1) [21:33 49 20:56(1) [20:47 20 20:01(2) [19:39 22 19:06 (5) | 18:29 1629 | 16:02
13]08:19  [07:36 | 06:36 06:24 19:38 (3) | 04:54 19:47 (3) | 05:08 19:48 (3) | 05:53 19:40 (2) | 06:44 18:45(5) | 07:34 | 07:30 | 08:15
1628 [17:23 | 18:14 20:08 31 20:09(3)[21:36 44 20:52(1) [21:32 48 20:55(1) [20:45 21 20:01(2) [19:36 20 19:05(5) | 18:27 1627 | 16:02
14]08:18  [07:34 | 06:33 06:22 19:37 (3) | 04:53 19:47 (3) | 05:09 19:48 (3) | 05:55 19:40 (2) | 06:46 18:45(5) | 07:36 | 07:32 | 08:16
1629  [17:25 | 18:16 20:09 32 20:09(3)[21:36 45 20:53(1) [21:31 47 20:55(1) [20:43 21 20:01(2) [19:3¢ 17 19:02(5) | 18:25 1626 | 16:02
15]08:17  [07:32 | 06:31 06:20 19:37 (3) | 04:53 19:48 (3) | 05:11 19:47 (3) | 05:57 19:39 (2) | 06:47 18:47(5) [07:38 | 07:3¢ | 08:16
16:31 1727 |18:18 20:11 33 20:0(3)[21:37 44 20:53(1) [21:30 47 20:54 (1) [20:41 22 20:01(2) [19:32 13 19:00 (5) | 18:22 1624 | 16:02
16]08:16  [07:30 | 06:29 06:18 19:36 (3) | 04:53 19:49 (3) | 05:12 19:47 (3) | 05:58 19:39 (2) | 06:49 18:51(5) |07:40 | 07:35 | 08:17
1632 [17:29 | 18:19 20:13 34 20:0(3) |21:37 43 20:53(1) [21:29 45 20:53(1) [20:39 22 20:01(2) [19:29 6 18:57(5) | 18:20 1623 |16:02
17]08:16  [07:28 | 06:26 06:15 19:37 (3) | 04:53 19:49 (3) | 05:13 19:47 (3) | 06:00 19:38 (2) | 06:51 07:41  |07:37 | 08:18
1634 [17:30 | 1821 20:15 33 20:10(3)[21:38 44 20:54(1) [21:28 42 20:51(1) [20:37 22 20:00 (2) | 19:27 18:18 16:21 16:02
18]08:15  [07:26 | 06:24 06:13 19:37 (3) | 04:53 19:49 (3) | 05:14 19:46 (3) | 06:01 19:39 (2) | 06:52 07:43  |07:39 | 08:19
1636 [17:32 | 18:23 20:16 3¢ 20:11(3)[21:38 43 20:54(1) [21:26 38 20:49(1) [20:35 21 20:00(2) | 19:25 18:16 1620 | 16:03
19]08:14  |07:24 | 06:22 06:11 19:36 (3) | 04:53 19:50 (3) | 05:15 19:47 (3) | 06:03 19:38(2) | 06:54 07:45  |07:40 | 08:20
1637 [17:34 | 1825 20:18 6 34 20:0(3)[21:39 42 20:54(1) [21:25 34 20:21(3) [20:33 21 19:59(2) | 19:22 18:14  [16:19 | 16:03
20[08:13  |07:22 | 06:20 06:09 19:36 (3) | 04:53 19:50 (3) | 05:17 19:47 (3) | 06:05 19:39 (2) | 06:56 07:47 | 07:42 | 08:20
1639 [17:36 | 18:26 2020 12 35 20:11(3)[21:39 42 20:54(1) [21:24 34 20:21(3) [20:30 20 19:59(2) | 19:20 18:12 16:17 | 16:03
21[08:11  |07:20 | 06:17 06:07 19:37 (3) | 04:53 19:50 (3) | 05:18 19:47 (3) | 06:06 19:40 (2) | 06:57 07:48 | 07:44 | 08:21
16:41 17:38 | 18:28 2021 15 3¢ 20:1(3)|21:39 42 20:54(1) [21:23 34 20:21(3) [20:28 18 19:58(2) | 19:18 18:09 16:16 | 16:04
22[08:10 |07:18 | 06:15 06:05 19:37 (3) | 04:53 19:50 (3) | 05:20 19:46 (3) | 06:08 19:41 (2) | 06:59 07:50 | 07:46 | 08:21
1642 [17:40 | 18:30 2023 17 3¢ 20:11(3)[21:39 42 20:54(1) [21:22 35 20:21(3) [20:26 15 19:56(2) | 19:15 18:07 16:15 | 16:04
23[08:09 |07:16 | 06:13 06:02 19:37 (3) | 04:54 19:50 (3) | 05:21 19:47 (3) | 06:10 19:43 (2) | 07:01 07:52 | 07:47 | 08:22
1644 [17:42 | 18:32 2025 19 3¢ 20:11(3)[21:40 42 20:54(1) [21:20 35 20:22(3) [20:24 11 19:54(2) | 19:13 18:05 16:14 | 16:05
24[08:08 |07:13 | 06:10 06:00 19:37 (3) | 04:54 19:50 (3) | 05:22 19:47 (3) | 06:11 19:46 (2) | 07:02 07:54 | 07:49 | 08:22
1646  [17:43 | 18:33 2027 20 35 20:12(3)[21:40 43 20:55(1) [21:19 34 20:21(3) [20:22 4 19:50(2) | 19:11 18:03 16:13 [ 16:05
25[08:07 |07:11 | 06:08 05:58 19:37 (3) | 04:54 19:50 (3) | 05:24 19:46 (3) | 06:13 07:04 06:56 | 07:51 | 08:23
1648 | 17:45 | 18:35 2028 22 34 20:11(3)|21:40 43 20:55(1) [21:18 35 20:21(3) | 20:20 19:08 17:01 16:12 | 16:06
26[08:05 |07:09 | 06:06 05:56 19:37 (3) | 04:55 19:51 (3) | 05:25 19:47 (3) | 06:15 07:06 06:57 | 07:52 | 08:23
1649 |17:47 | 18:37 2030 22 40 20141 (1) [21:40 44 20:56 (1) |21:16 34  20:21(3) | 20:18 19:06 16:59 16:11 16:07
27[08:04 |07:07 | 06:03 18:03 (5) | 05:54 19:37 (3) | 04:55 19:50 (3) | 05:27 19:47 (3) | 06:16 07:07 06:59 | 07:54 | 08:23
16:51 17:49  [18:38 3 18:06(5)[20:32 22 44 20143 (1) [21:40 44 20:55(1) |21:15 34 20:21(3) | 20:15 19:03 16:57 16:10 | 16:07
28[08:03  |07:05 | 06:01 17:59 (5) | 05:52 19:39 (3) | 04:56 19:51 (3) | 05:28 19:48 (3) | 06:18 07:09 07:01 | 07:55 | 08:24
16553 | 17:51 18140 12 18:11(5)|20:33 22 45 2045(1) [21:40 44 20:56 (1) |21:13 33 20:21(3) | 20:13 19:01 16:55 1609 | 16:08

29 | 08:01 06:59 18:55 (5) | 05:50 19:39 (3) | 04:56 19:50 (3) | 05:30 19:48 (3) | 06:20 07:11 07:03  |07:57 | 08:24
16155 1942 17 19:12(5)|20:35 22 47 2046 (1) |21:39 44 20:56 (1) |21:12 32 20:20 (3) | 20:11 18:59 16:53 16:08 | 16:09

30 | 08:00 06:56 18:54 (5) | 05:48 19:39 (3) | 04:57 19:50 (3) | 05:31 19:48 (3) | 06:21 07:12 07:05 | 07:58 | 08:24
16:57 19:44 19 19:13(5)[20:37 21 49 2047 (1) |21:39 45 20:56 (1) [21:10 32 20:20 (3) | 20:09 18:56 16:51 16:07 [ 16:10

31 07:58 06:54 18:53 (5) 19:40 (3) 05:33 19:49 (3) | 06:23 | 07:06 08:24
16:59 19:45 21 19:14(5) 47 2047 (1) 21:08 31 20:20 (3) | 20:06 | 16:49 16:11
Sonnenscheinstunden | 258 277 | 367 416 500 503 455 381 | 331 265 242

astr.max.mdgl.Beschattung | 72 442 965 1352 1277 472 300 |

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 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.02.2021 12:14 / 39 WI nd PRO
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-22 - Irxleben, AbendstraBe 6
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Mirz |April |Mai |Juni |3uli | August | September |Oktober |November Dezember
110824 |07:57 | 07:03 06:52 19:05 (5) | 05:46 19:38 (2) | 05:00 19:48 (3) | 04:57 19:56 (3) | 05:34 20:06 (3) | 06:24 18:57(5) | 07:14 | 07:08 | 08:00
1612 [17:00 | 17:53 19:47 12 19:17(5) [20:39 22 20:00(2) |21:25 43 20:49(1) [21:39 50 20:00 (1) |21:07 16 20:22(3)20:04 21 19:18(5)|18:54 [ 16:47 | 16:07
208:24 07:55 07:01 06:49 19:03 (5) | 05:44 19:38 (2) | 05:00 19:49 (3) | 04:58 19:56 (3) | 05:36 20:09 (3) | 06:26 18:55 (5) | 07:16 07:10 08:01
16:13 17:02 17:54 19:49 16 19:19 (5) | 20:40 22 20:00 (2) | 21:26 45  20:51(1) | 21:39 50  21:00 (1) | 21:05 11 20:20(3) | 20:02 23 19:18(5) | 18:52 16:46 16:06
3108:24 07:53 06:58 06:47 19:01 (5) | 05:42 19:38 (2) | 04:59 19:49 (3) | 04:59 19:57 (3) | 05:37 06:28 18:55 (5) | 07:17 07:12 08:03
1614  [17:04 | 17:56 19:51 19 19:20(5) [20:42 21 19:59(2) [21:27 47 20:552(1) [21:38 49 21:01(1) | 21:03 20:00 23 19:18(5) [18:50  |16:44 | 16:05
410823 [07:52 | 06:56 06:45 18:59 (5) | 05:40 19:39 (2) | 04:58 19:49 (3) | 04:59 19:56 (3) | 05:39 19:55 (2) | 06:29 18:54(5) [07:19 | 07:14 | 08:04
16:16 17:06 17:58 19:52 21 19:20(5) | 20:44 19 19:58(2) | 21:28 47 20:52(1) | 21:38 50  21:00 (1) | 21:02 8 20:03(2) | 19:57 24 19:18(5) | 18:47 16:42 16:05
5108:23 07:50 06:54 06:42 18:59 (5) | 05:39 19:40 (2) | 04:57 19:50 (3) | 05:00 19:56 (3) | 05:40 19:52 (2) | 06:31 18:54 (5) | 07:21 07:16 08:05
16:17 17:08 18:00 19:54 22 19:21(5) | 20:45 18 19:58(2) | 21:29 48  20:53(1) | 21:37 49 21:00 (1) | 21:00 12 20:04(2) | 19:55 24 19:18(5) | 18:45 16:40 16:04
6]08:23 [07:48 | 06:52 06:40 18:58 (5) | 05:37 19:40 (2) | 04:57 19:50 (3) | 05:01 19:56 (3) | 05:42 19:51 (2) | 06:33 18:54(5) [07:22 | 07:17 | 08:07
1618 [17:10 | 18:02 19:56 23 19:21(5) [20:47 17 19:57(2) |21:30 49 20:53(1) [21:37 49 20:00 (1) | 20:58 15 20:06(2) [ 19:53 23 19:17(5)|18:43 [ 1638 | 16:04
71 08:22 07:47 06:49 06:38 18:58 (5) | 05:35 19:41 (2) | 04:56 19:51 (3) | 05:02 19:57 (3) | 05:44 19:49 (2) | 06:34 18:54 (5) | 07:24 07:19 08:08
16:19 17:12 18:03 19:57 24 19:22(5) | 20:49 14 19:55(2) | 21:31 48  20:54 (1) | 21:36 48 21:00 (1) | 20:56 18 20:07 (2) | 19:50 22 19:16 (5) | 18:40 16:37 16:03
8 08:22 07:45 06:47 06:35 18:57 (5) | 05:33 19:43 (2) | 04:56 19:51 (3) | 05:03 19:57 (3) | 05:45 19:49 (2) | 06:36 18:55 (5) | 07:26 07:21 08:09
1621 [17:13 | 18:05 19:59 24 19:21(5) [20:50 11 19:54(2) [21:32 49 20:54(1) [21:36 48 21:00 (1) | 20:54 19 20:08(2) [ 19:48 21 19:16(5)|18:38  [16:35 | 16:03
910821  [07:43 | 0645 06:33 18:57 (5) | 05:31 19:45 (2) | 04:55 19:51 (3) | 05:04 19:57 (3) | 05:47 19:48 (2) | 06:38 18:55 (5 07:23 | 08:10
16:22 17:15 18:07 20:01 23 19:20(5) | 20:52 6 19:51(2) | 21:33 50  20:55(1) | 21:35 46 20:59 (1) | 20:53 20 20:08 (2) | 19:46 19 19:14 (5, 16:33 16:03
10 | 08:21 07:41 06:43 06:31 18:57 (5) | 05:30 20:00 (3) | 04:55 19:52 (3) | 05:05 19:57 (3) | 05:48 19:48 (2) | 06:39 18:56 (5, 07:25 08:11
16:23 17:17 18:09 20:03 23 19:20(5) | 20:53 7 20:07 (3) | 21:34 49 20:56 (1) | 21:34 45 20:59 (1) | 20:51 20 20:08 (2) | 19:43 16 19:12 (5, 16:32 16:02
11]08:20 [07:39 | 06:40 06:29 18:58 (5) | 05:28 19:57 (3) | 04:54 19:52 (3) | 05:06 19:57 (3) | 05:50 19:47 (2) | 06:41 18:58 (5 07:26 | 08:13
1625  [17:19 | 18:11 20:04 21 19:19(5) [20:55 14 20:11(3) [2134 50 20556 (1) [21:33 44 20:58(1) 20149 21 20:08(2)|19:41 12 19:10(5 16:30 | 16:02
12 | 08:20 07:38 06:38 06:26 18:58 (5) | 05:26 19:55 (3) | 04:54 19:52 (3) | 05:07 19:57 (3) | 05:52 19:47 (2) | 06:43 19:01 (5, 07:28 08:14
16:26 17:21 18:12 20:06 19 19:17 (5) | 20:57 17 20:12(3) | 21:35 50  20:56 (1) | 21:33 42 20:57 (1) | 20:47 22 20:09 (2) | 19:39 5  19:06 (5, 16:29 16:02
131 08:19 07:36 06:36 06:24 18:59 (5) | 05:25 19:54 (3) | 04:54 19:53 (3) | 05:08 19:57 (3) | 05:53 19:46 (2) | 06:44 07:30 08:15
1628 [17:23 | 18:14 20:08 17 19:16(5) [20:58 20 20:14(3) [21:36 49 20557 (1) [21:32 38 20:55(1) 20145 22 20:08(2) | 19:36 16:27 | 16:02
14(08:18  |07:34 | 06:33 06:22 19:00 (5) | 05:23 19:52 (3) | 04:53 19:53 (3) | 05:09 19:57 (3) | 05:55 19:47 (2) | 06:46 0732 |08:16
16:29 17:25 18:16 20:09 14 19:14 (5) | 21:00 23 20:15(3) | 21:36 50 20:57 (1) | 21:31 33 20:30(3) | 20:43 21 20:08 (2) | 19:34 16:26 16:02
15| 08:17 07:32 06:31 06:20 19:03 (5) | 05:21 19:51 (3) | 04:53 19:54 (3) | 05:11 19:57 (3) | 05:57 19:46 (2) | 06:47 07:34 08:16
16:31 17:27 18:18 20:11 9 19:12(5) | 21:01 25 20:16 (3) | 21:37 50 20:58 (1) | 21:30 33 20:30(3) | 20:41 21 20:07 (2) | 19:32 16:24 16:02
1608:16  |07:30 | 06:29 06:18 05:20 19:50 (3) | 04:53 19:54 (3) | 05:12 19:57 (3) | 05:58 19:47 (2) | 06:49 07:35 | 08:17
16:32 (1729 | 18:19 20:13 2103 27 20:17(3) [2137 50 20:58(1)[21:29 33 20:30(3)[20:39 20 20:07(2) | 19:29 16:23 | 16:02
17 | 08:16 07:28 06:26 06:15 05:18 19:50 (3) | 04:53 19:54 (3) | 05:13 19:57 (3) | 06:00 19:47 (2) | 06:51 07:37 08:18
16:34 17:30 18:21 20:15 21:05 28 20:18 (3) | 21:38 50 20:58 (1) | 21:28 33 20:30(3) | 20:37 18 20:05(2) | 19:27 16:21 16:02
18 | 08:15 07:26 06:24 06:13 05:17 19:49 (3) | 04:53 19:55 (3) | 05:14 19:57 (3) | 06:01 19:48 (2) | 06:52 07:39 08:19
16:36  [17:32 | 18:23 20:16 21:06 30 20:19(3) [2138 50 20559 (1) |21:26 33 20:30(3) [ 20:35 16 20:04(2) | 19:25 1620 | 16:03
19]08:14  |07:24 | 06:22 06:11 05:15 19:48 (3) | 04:53 19:55 (3) | 05:16 19:58 (3) | 06:03 19:49 (2) | 06:54 07:40 | 08:20
16:37 17:34 18:25 20:18 21:08 30 20:18 (3) | 21:39 49 20:59 (1) | 21:25 33 20:31(3) | 20:33 13 20:02(2) | 19:22 16:19 16:03
20 | 08:13 07:22 06:19 06:09 05:14 19:48 (3) | 04:53 19:55 (3) | 05:17 19:58 (3) | 06:05 19:51 (2) | 06:56 07:42 08:20
16:39 17:36 18:26 20:20 21:09 31 20:19 (3) | 21:39 49 20:59 (1) | 21:24 32 20:30(3) | 20:30 9 20:00(2) | 19:20 16:17 16:03
2000811 [07:20 | 06:17 06:07 05:13 19:48 (3) | 04:53 19:55 (3) | 05:18 19:58 (3) | 06:06 06:57 07:44 | 08:21
1641 [17:38 | 18:28 20:21 20:0 32 20:220(3) [2139 49 20559 (1) [21:23 32 20:30 (3) | 20:28 19:18 16:16 | 16:04
22 | 08:10 07:18 06:15 06:05 05:11 19:48 (3) | 04:53 19:55 (3) | 05:20 19:58 (3) | 06:08 06:59 07:46 08:21
16:42 17:40 18:30 20:23 21:12 32 20:20 (3) | 21:39 49  20:59 (1) | 21:22 31 20:29(3) | 20:26 19:15 16:15 16:04
23| 08:09 07:16 06:13 06:02 19:45 (2) | 05:10 19:48 (3) | 04:54 19:55 (3) | 05:21 19:59 (3) | 06:10 07:01 07:47 08:22
1644 [17:42 | 18:32 2025 10 19:55(2) [21:13 33 2021 (3) [21:40 49 20:59 (1) [21:20 31 20:30(3) | 20:24 19:13 16:14 | 16:05
24108:08 [07:13 | 06:10 06:00 19:43 (2) | 05:09 19:48 (3) | 04:54 19:56 (3) | 05:22 19:59 (3) | 06:11 07:02 07:49 | 08:22
16:46 17:43 18:33 20:27 14 19:57 (2) | 21:15 33 20:21 (3) | 21:40 49  21:00 (1) | 21:19 30 20:29(3) | 20:22 19:11 16:13 16:05
25 | 08:07 07:11 06:08 05:58 19:41 (2) | 05:08 19:47 (3) | 04:54 19:56 (3) | 05:24 19:59 (3) | 06:13 07:04 07:51 08:23
16:48 17:45 18:35 20:28 17 19:58 (2) | 21:16 33 20:20 (3) | 21:40 49  20:59 (1) | 21:18 30 20:29(3) | 20:20 19:08 16:12 16:06
26]08:05 [07:09 | 06:06 05:56 19:40 (2) | 05:06 19:47 (3) | 04:55 19:56 (3) | 05:25 20:00 (3) | 06:15 07:06 0752 | 08:23
1649 [17:47 | 18:37 20:30 19 19:59(2) [21:17 33 20:20(3) [21:40 50 21:00(1) |21:16 29 20:29(3) | 20:18 19:06 16:11 | 16:07
27 | 08:04 07:07 06:03 05:54 19:39 (2) | 05:05 19:47 (3) | 04:55 19:56 (3) | 05:27 20:00 (3) | 06:16 07:07 07:54 08:23
16:51 17:49 18:38 20:32 20 19:59(2) | 21:19 34 20:21 (3) | 21:40 50  21:00 (1) | 21:15 28 20:28(3) | 20:15 19:03 16:10 16:07
28 | 08:03 07:05 06:01 05:52 19:39 (2) | 05:04 19:48 (3) | 04:56 19:56 (3) | 05:28 20:02 (3) | 06:18 19:04 (5) | 07:09 07:55 08:24
16:53  [17:51 | 18:40 20:33 20 19:59(2) [21:20 34 2022(3) [21:40 50 20:00(1) [21:3 26 20:28(3)[20:13 9 19:13(5) | 19:01 16:09 | 16:08
29| 08:01 06:59 05:50 19:38 (2) | 05:03 19:48 (3) | 04:56 19:56 (3) | 05:30 20:02 (3) | 06:20 19:01 (5) | 07:11 07:57 | 08:24
16:55 19:42 20:35 21 19:59(2) [21:21 34 2022(3) [21:39 49 201:00(1) [21:12 24 20:26(3) [20:11 14 19:15(5) | 18:59 16:08 | 16:09
30 | 08:00 06:56 05:48 19:39 (2) | 05:02 19:48 (3) | 04:57 19:57 (3) | 05:31 20:03 (3) | 06:21 19:00 (5) | 07:12 07:58 08:24
16:57 19:44 20:37 21 20:00 (2) | 21:22 34 20:22(3) | 21:39 50 21:01(1) | 21:10 22 20:25(3) | 20:09 17 19:17(5) | 18:56 16:07 16:10
31 07:58 06:54 19:11 (5) 05:01 19:48 (3) 05:33 20:05 (3) | 06:23 18:58 (5) 08:24
16:59 1945 2 19:13(5) 2124 40 2048 (1) 21:08 19 20:24(3)]20:06 19 19:17(5) 16:11
Sonnenscheinstunden | 258 77| 367 416 486 500 503 455 381 265 242

astr.max.mégl.Beschattung | 2 429 774 1466 1140 381 233

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)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-23 - Irxleben, AbendstraBe 1
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Maérz | April | Mai | Juni | Juli | August | September | Oktober | Novembeif Dezember
108:24 | | | | 05:46 19:44 (2) | 05:00 19:57 (3) | 04:57 20:03 (3) | 05:3¢ 20:00 (2) | 06:24 19:03 (5) | 07:14 | 07:08 | 08:00
| 16:12 | | | | 20:39 21 20:05(2) | 21:25 32 20:29 (3) | 21:39 48  21:03 (1) | 21:07 8 20:08 (2) | 20:04 23 19:26 (5) | 18:54 | 16:47 | 16:07
2| 08:24 | | | | 05:44 19:44 (2) | 05:00 19:57 (3) | 04:58 20:03 (3) | 05:36 19:58 (2) | 06:26 19:02 (5) | 07:16 | 07:10 | 08:01
| 16:13 | | | | 20:40 21 20:05(2) | 21:26 33 20:30(3) | 21:39 48  21:03 (1) | 21:05 12 20:10(2) | 20:02 23 19:25(5) | 18:52 | 16:46 | 16:06
308:24 | | | | 05:42 19:43 (2) | 04:59 19:57 (3) | 04:59 20:04 (3) | 05:37 19:56 (2) | 06:28 19:02 (5) | 07:17 | 07:12 | 08:03
| 16:14 | | | | 20:42 22 20:05(2) | 21:27 32 20:29(3) | 21:38 47 21:03(1) | 21:03 15 20:11(2) | 20:00 23 19:25(5) | 18:50 | 16:44 | 16:05
408:23 | | | 19:11 (5) | 05:40 19:43 (2) | 04:58 19:57 (3) | 04:59 20:03 (3) | 05:39 19:56 (2) | 06:29 19:02 (5) | 07:19 | 07:14 | 08:04
| 16:16 | | | 11 19:22(5) | 20:44 21 20:04(2) | 21:28 38  20:52(1) | 21:38 46 21:02(1) | 21:02 17 20:13(2) | 19:57 21 19:23(5) | 18:47 | 16:42 | 16:05
508:23 | | | 19:09 (5) | 05:39 19:44 (2) | 04:57 19:58 (3) | 05:00 20:04 (3) | 05:40 19:55 (2) | 06:31 19:02 (5) | 07:21 | 07:16 | 08:05
| 16:17 | | | 15 19:24(5) | 20:45 21 20:05(2) | 21:29 41 20:54(1) | 21:37 45 21:02(1) | 21:00 18 20:13(2) | 19:55 21 19:23(5) | 18:45 | 16:40 | 16:04
6] 08:23 | | | 19:08 (5) | 05:37 19:44 (2) | 04:57 19:58 (3) | 05:01 20:04 (3) | 05:42 19:54 (2) | 06:33 19:04 (5) | 07:22 | 07:17 | 08:07
| 16:18 | | | 18 19:26 (5) | 20:47 20 20:04(2) | 21:30 43 20:55(1) | 21:37 43 21:01(1) | 20:58 20 20:14(2) | 19:53 18 19:22(5) | 18:43 | 16:38 | 16:04
71 08:22 | | | 19:06 (5) | 05:35 19:44 (2) | 04:56 19:58 (3) | 05:02 20:04 (3) | 05:44 19:53 (2) | 06:34 19:04 (5) | 07:24 | 07:19 | 08:08
| 16:19 | | | 21 19:27(5) | 20:49 19 20:03(2) | 21:31 44 20:56 (1) | 21:36 42 21:01(1) | 20:56 21 20:14(2) | 19:50 16 19:20 (5) | 18:40 | 16:37 | 16:03
8 08:22 | | | 19:05 (5) | 05:33 19:45 (2) | 04:56 19:58 (3) | 05:03 20:04 (3) | 05:45 19:53 (2) | 06:36 19:06 (5) | 07:26 | 07:21 | 08:09
| 16:21 | | | 21 19:26 (5) | 20:50 18 20:03(2) | 21:32 45 20:56 (1) | 21:36 40  21:00 (1) | 20:54 21 20:14(2) | 19:48 11 19:17(5) | 18:38 | 16:35 | 16:03
9| 08:21 | | | 19:04 (5) | 05:31 19:46 (2) | 04:55 19:59 (3) | 05:04 20:05 (3) | 05:47 19:53 (2) | 06:38 | 07:28 | 07:23 | 08:10
| 16:22 | | | 23 19:27(5) | 20:52 16 20:02(2) | 21:33 45 20:57 (1) | 21:35 35 20:58(1) | 20:53 21 20:14(2) | 19:46 | 18:36 | 16:33 | 16:03
10 | 08:21 | | | 19:04 (5) | 05:30 19:46 (2) | 04:55 19:59 (3) | 05:05 20:05 (3) | 05:48 19:53 (2) | 06:39 | 07:29 | 07:25 | 08:11
| 16:23 | | | 23 19:27(5) | 20:53 14 20:00 (2) | 21:34 47 20:58 (1) | 21:34 32 20:37(3) | 20:51 21 20:14(2) | 19:43 | 18:34 | 16:32 | 16:02
11| 08:20 | | | 19:04 (5) | 05:28 19:48 (2) | 04:54 19:59 (3) | 05:06 20:05 (3) | 05:50 19:52 (2) | 06:41 | 07:31 | 07:26 | 08:13
| 16:25 | | | 23 19:27(5) | 20:55 11 19:59(2) | 21:34 47 20:58 (1) | 21:33 32 20:37(3) | 20:49 21 20:13(2) | 19:41 | 18:31 | 16:30 | 16:02
12| 08:20 | | | 19:03 (5) | 05:26 19:50 (2) | 04:54 19:59 (3) | 05:07 20:05 (3) | 05:52 19:53 (2) | 06:43 | 07:33 | 07:28 | 08:14
| 16:26 | | | 23 19:26 (5) | 20:57 6 19:56 (2) | 21:35 48  20:59 (1) | 21:32 32 20:37(3) | 20:47 20 20:13(2) | 19:39 | 18:29 | 16:29 | 16:02
13| 08:19 | | | 19:03 (5) | 05:25 | 04:54 20:00 (3) | 05:08 20:05 (3) | 05:53 19:53 (2) | 06:44 | 07:34 | 07:30 | 08:15
| 16:28 | | | 22 19:25(5) | 20:58 | 21:36 48 21:00 (1) | 21:32 32 20:37 (3) | 20:45 19 20:12(2) | 19:36 | 18:27 | 16:27 | 16:02
14| 08:18 | | | 19:04 (5) | 05:23 | 04:53 20:00 (3) | 05:09 20:05 (3) | 05:55 19:54 (2) | 06:46 | 07:36 | 07:32 | 08:16
| 16:29 | | | 21 19:25(5) | 21:00 | 21:36 48 21:00 (1) | 21:31 32 20:37(3) | 20:43 18 20:12(2) | 19:34 | 18:25 | 16:26 | 16:02
15| 08:17 | | | 19:04 (5) | 05:21 20:06 (3) | 04:53 20:00 (3) | 05:11 20:06 (3) | 05:57 19:54 (2) | 06:47 | 07:38 | 07:34 | 08:16
| 16:31 | | | 20 19:24(5) | 21:01 11 20:17(3) | 21:37 50 21:01(1) | 21:30 31 20:37(3) | 20:41 16 20:10 (2) | 19:32 | 18:22 | 16:24 | 16:02
16 | 08:16 | | | 19:05 (5) | 05:20 20:03 (3) | 04:53 20:01 (3) | 05:12 20:06 (3) | 05:58 19:55 (2) | 06:49 | 07:40 | 07:35 | 08:17
| 16:32 | | | 18 19:23(5) | 21:03 16 20:19(3) | 21:37 49 21:01(1) | 21:29 31 20:37(3) | 20:39 14 20:09 (2) | 19:29 | 18:20 | 16:23 | 16:02
17| 08:16 | | | 19:07 (5) | 05:18 20:02 (3) | 04:53 20:01 (3) | 05:13 20:06 (3) | 06:00 19:57 (2) | 06:51 | 07:41 | 07:37 | 08:18
| 16:34 | | | 14 19:21(5) | 21:05 19 20:21(3) | 21:38 49 21:01(1) | 21:28 31 20:37(3) | 20:37 10 20:07 (2) | 19:27 | 18:18 | 16:21 | 16:02
18 | 08:15 | | | 19:08 (5) | 05:17 20:01 (3) | 04:53 20:01 (3) | 05:14 20:06 (3) | 06:01 | 06:52 | 07:43 | 07:39 | 08:19
| 16:36 | | | 10 19:18(5) | 21:06 21 20:22(3) | 21:38 50 21:02(1) | 21:26 30 20:36 (3) | 20:35 | 19:25 | 18:16 | 16:20 | 16:03
19| 08:14 | | | | 05:16 20:00 (3) | 04:53 20:01 (3) | 05:16 20:07 (3) | 06:03 | 06:54 107:45 | 07:40 | 08:20
|16:37 | | | |21:08 23 20:23(3) |21:39 49 21:02(1) | 21:25 30 20:37(3) | 20:33 119:22 118:14 | 16:19 | 16:03
20(08:13 | | | | 05:14 19:59 (3) | 04:53 20:01 (3) | 05:17 20:07 (3) | 06:05 | 06:56 107:47 | 07:42 | 08:20
|16:39 | | | [21:09 25 20:24(3) | 21:39 49 21:02(1) | 21:224 29 20:36 (3) | 20:30 119:20 118:12 | 16:17 | 16:03
21]08:11 | | | | 05:13 19:59 (3) | 04:53 20:01 (3) | 05:18 20:08 (3) | 06:06 | 06:57 107:48 | 07:44 | 08:21
| 16:41 | | | [21:10 26 20:25(3) [ 21:39 49 21:02(1) | 21:23 28  20:36(3) | 20:28 | 19:18 118:09 | 16:16 | 16:04
22108:10 | | | | 05:11 19:58 (3) | 04:53 20:01 (3) | 05:20 20:08 (3) | 06:08 | 06:59 107:50 | 07:46 | 08:21
| 16:42 | | | [21:12 28 20:26(3) [ 21:39 49 21:02(1) | 21:22 27  20:35(3) | 20:26 1 19:15 118:07 | 16:15 | 16:04
23108:09 | | | | 05:10 19:58 (3) | 04:54 20:01 (3) | 05:21 20:09 (3) | 06:10 | 07:01 107:52 | 07:47 | 08:22
| 16:44 | | | [21:13 28 20:26(3) | 21:40 49  21:02(1) | 21:20 26  20:35(3) | 20:24 119:13 118:05 | 16:14 | 16:05
24108:08 | | | | 05:09 19:58 (3) | 04:54 20:02 (3) | 05:22 20:10 (3) | 06:11 | 07:02 107:54 | 07:49 | 08:22
| 16:46 | | | [21:15 29 20:27(3) | 21:40 50 21:03(1) | 21:19 24  20:34 (3) | 20:22 | 19:11 118:03 | 16:13 | 16:05
25 | 08:07 | | | 19:53 (2) | 05:08 19:57 (3) | 04:54 20:02 (3) | 05:24 20:10 (3) | 06:13 19:11 (5) | 07:04 | 06:56 | 07:51 | 08:23
| 16:48 | | | 4 19:57(2) | 21:16 29 20:26 (3) | 21:40 49 21:02(1) | 21:18 23 20:33(3) | 20:20 11 19:22(5) | 19:08 | 17:01 | 16:12 | 16:06
26 | 08:05 | | | 19:49 (2) | 05:06 19:56 (3) | 04:55 20:03 (3) | 05:25 20:12 (3) | 06:15 19:08 (5) | 07:06 | 06:57 | 07:52 | 08:23
| 16:49 | | | 11 20:00 (2) | 21:17 31 20:27(3) | 21:40 49 21:03 (1) | 21:16 20 20:32(3) | 20:18 15 19:23 (5) | 19:06 | 16:59 | 16:11 | 16:07
27 | 08:04 | | | 19:48 (2) | 05:05 19:56 (3) | 04:55 20:03 (3) | 05:27 20:13 (3) | 06:16 19:07 (5) | 07:07 | 06:59 | 07:54 | 08:23
| 16:51 | | | 14 20:02 (2) | 21:19 31 20:27(3) | 21:40 49 21:03 (1) | 21:15 18 20:31(3) | 20:15 18 19:25(5) | 19:03 | 16:57 | 16:10 | 16:07
28 | 08:03 | | | 19:46 (2) | 05:04 19:57 (3) | 04:56 20:03 (3) | 05:28 20:16 (3) | 06:18 19:05 (5) | 07:09 | 07:01 | 07:55 | 08:24
| 16:53 | | | 17 20:03 (2) | 21:20 31 20:28(3) | 21:40 48 21:03 (1) | 21:13 13 20:29(3) | 20:13 20 19:25(5) | 19:01 | 16:55 | 16:09 | 16:08
29 | 08:01 | | | 19:45 (2) | 05:03 19:57 (3) | 04:56 20:03 (3) | 05:30 20:18 (3) | 06:20 19:04 (5) | 07:11 | 07:03 | 07:57 | 08:24
| 16:55 | | | 18 20:03 (2) | 21:21 32 20:29(3) | 21:39 48 21:03 (1) | 21:12 8 20:26(3) | 20:11 22 19:26 (5) | 18:59 | 16:53 | 16:08 | 16:09
30 | 08:00 | | | 19:45 (2) | 05:02 19:57 (3) | 04:57 20:03 (3) | 05:31 | 06:21 19:04 (5) | 07:12 | 07:05 | 07:58 | 08:24
| 16:57 | | | 20 20:05(2) | 21:22 32 20:29(3) | 21:39 48 21:03 (1) | 21:10 | 20:09 22 19:26 (5) | 18:56 | 16:51 | 16:07 | 16:10
311 07:58 | | | | 05:01 19:57 (3) | | 05:33 | 06:23 19:03 (5) | | 07:06 | | 08:24
| 16:59 | | | | 21:24 32 20:29(3) | | 21:08 | 20:06 23 19:26 (5) | | 16:49 | | 16:11
Sonnenscheinstunden | 258 | | | | 486 | 500 | 503 | 455 | 381 | 331 | 265 | 242

astr.max.mogl.Beschattung | | | | 367 | 654 | 1375 | 923 | 423 | 156 | | |

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)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-24 - Irxleben, Helmstedter StraBe 34a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Maérz | April | Mai | Juni | August | September | Oktober | Novembeif Dezember
108:24 | 06:52 | 05:46 | 05:00 20:28 (3) | 05:34 20:03 (2) | 06:24 19:13 (5) | 07:14
| 16:12 | 19:47 | 20:39 | 21:25 20 20:48(3) | 21:07 23 20:26 (2) | 20:04 18 19:31(5) | 18:54
2| 08:24 | 06:49 | 05:44 | 05:00 20:29 (3) | 05:36 20:04 (2) | 06:26 19:14 (5) | 07:16
| 16:13 | 19:49 | 20:40 | 21:26 19 20:48(3) | 21:05 22 20:26 (2) | 20:02 15 19:29(5) | 18:52
3 08:24 | 06:47 | 05:42 20:00 (2) | 04:59 20:30 (3) | 05:37 20:03 (2) | 06:28 19:17 (5) | 07:17
| 16:14 | 19:51 | 20:42 10 20:10(2) | 21:27 18 20:48(3) | 21:03 23 20:26 (2) | 20:00 9 19:26(5) | 18:50
4| 08:23 | 06:45 | 05:41 19:58 (2) | 04:58 20:31(3) | 05:39 20:04 (2) | 06:29 | 07:19
| 16:16 | 19:52 | 20:44 13 20:11(2) | 21:28 16 20:47 (3) | 21:02 22 20:26 (2) | 19:57 | 18:47
51 08:23 | 06:42 | 05:39 19:57 (2) | 04:57 20:32(3) | 05:40 20:04 (2) | 06:31 | 07:21
| 16:17 | 19:54 | 20:45 16 20:13(2) | 21:29 7 14 20:46 (3) | 21:00 21 20:25(2) | 19:55 | 18:45
6| 08:23 | 06:40 | 05:37 19:56 (2) | 04:57 20:33 (3) | 05:42 20:05(2) | 06:33 | 07:22
| 16:18 | 19:56 | 20:47 18 20:14(2) | 21:30 10 12 20:45(3) | 20:58 20 20:25(2) | 19:53 | 18:43
7| 08:22 | 06:38 | 05:35 19:55 (2) | 04:56 20:35(3) | 05:44 20:05 (2) | 06:34 | 07:24
| 16:19 | 19:57 | 20:49 19 20:14(2) | 21:31 13 9 20:44 (3) | 20:56 18 20:23 (2) | 19:50 | 18:40
8] 08:22 | 06:35 | 05:33 19:55 (2) | 04:56 20:38 (3) | 05:45 20:07 (2) | 06:36 | 07:26
| 16:21 | 19:59 | 20:50 21 20:16 (2) | 21:32 15 4 20:42 (3) | 20:54 15 20:22(2) | 19:48 | 18:38
9] 08:21 | 06:33 19:19 (5) | 05:31 19:54 (2) | 04:55 | 05:47 20:08 (2) | 06:38 | 07:28
| 16:22 | 20:01 9 19:28(5) | 20:52 22 20:16 (2) | 21:33 16 | 20:53 12 20:20 (2) | 19:46 | 18:36
10 | 08:21 | 06:31 19:16 (5) | 05:30 19:53 (2) | 04:55 | 05:48 20:11(2) | 06:39 | 07:29
| 16:23 | 20:03 15 19:31(5) | 20:53 22 20:15(2) | 21:34 18 | 20:51 7 20:18(2) | 19:43 | 18:34
111 08:20 | 06:29 19:14 (5) | 05:28 19:53 (2) | 04:54 | 05:50 | 06:41 | 07:31
| 16:25 | 20:04 18 19:32(5) | 20:55 23 20:16 (2) | 21:34 19 | 20:49 | 19:41 | 18:31
12 1 08:20 | 06:26 19:12 (5) | 05:26 19:53 (2) | 04:54 | 05:52 | 06:43 | 07:33
| 16:26 | 20:06 21 19:33(5) | 20:57 23 20:16 (2) | 21:35 20 | 20:47 | 19:39 | 18:29
13 1 08:19 | 06:24 19:11 (5) | 05:25 19:53 (2) | 04:54 | 05:53 | 06:44 | 07:34
| 16:28 | 20:08 22 19:33(5) | 20:58 23 20:16 (2) | 21:36 21 | 20:45 | 19:36 | 18:27
14 1 08:18 | 06:22 19:10 (5) | 05:23 19:53 (2) | 04:53 | 05:55 | 06:46 | 07:36
| 16:29 | 20:09 24 19:34 (5) | 21:00 22 20:15(2) | 21:36 22 | 20:43 | 19:34 | 18:25
151 08:17 | 06:20 19:10 (5) | 05:21 19:54 (2) | 04:53 | 05:57 | 06:47 | 07:38
| 16:31 | 20:11 24 19:34(5) | 21:01 22 20:16 (2) | 21:37 22 | 20:41 | 19:32 | 18:22
16 | 08:16 | 06:18 19:09 (5) | 05:20 19:53 (2) | 04:53 | 05:58 | 06:49 | 07:40
| 16:32 | 20:13 26 19:35(5) | 21:03 22 20:15(2) | 21:37 23 | 20:39 | 19:29 | 18:20
17 | 08:16 | 06:15 19:09 (5) | 05:18 19:54 (2) | 04:53 | 06:00 19:21 (5) | 06:51 | 07:41
| 16:34 | 20:15 26 19:35(5) | 21:05 21 20:15(2) | 21:38 22 | 20:37 10 19:31(5) | 19:27 | 18:18
18 | 08:15 | 06:13 19:08 (5) | 05:17 19:55 (2) | 04:53 | 06:01 19:19 (5) | 06:52 | 07:43
| 16:36 | 20:16 25  19:33(5) | 21:06 20 20:15(2) | 21:38 23 | 20:35 14 19:33(5) | 19:25 | 18:16
19 | 08:14 | 06:11 19:08 (5) | 05:16 19:55 (2) | 04:53 | 06:03 19:17 (5) | 06:54 | 07:45
| 16:37 | 20:18 25  19:33(5) | 21:08 18 20:13(2) | 21:39 23 | 20:33 17 19:34 (5) | 19:22 | 18:14
20 | 08:13 | 06:09 19:08 (5) | 05:14 19:56 (2) | 04:53 20:11 (2) | 06:05 19:16 (5) | 06:56 | 07:47
| 16:39 | 20:20 25 19:33(5) | 21:09 17 20:13(2) | 21:39 23 8 20:19(2) | 20:30 20 19:36 (5) | 19:20 | 18:12
21| 08:11 | 06:07 19:09 (5) | 05:13 19:57 (2) | 04:53 20:09 (2) | 06:06 19:15 (5) | 06:57 | 07:48
| 16:41 | 20:21 23 19:32(5) | 21:10 15 20:12(2) | 21:39 23 11 20:20(2) | 20:28 22 19:37(5) | 19:18 | 18:09
22| 08:10 | 06:05 19:09 (5) | 05:11 19:59 (2) | 04:53 20:07 (2) | 06:08 19:13 (5) | 06:59 | 07:50
| 16:42 | 20:23 22 19:31(5) | 21:12 12 20:11(2) | 21:39 23 14 20:21(2) | 20:26 24 19:37(5) | 19:15 | 18:07
23 | 08:09 | 06:02 19:10 (5) | 05:10 20:00 (2) | 04:54 20:07 (2) | 06:10 19:13 (5) | 07:01 | 07:52
| 16:44 | 20:25 20 19:30(5) | 21:13 10 20:10(2) | 21:40 23 16 20:23(2) | 20:24 24 19:37(5) | 19:13 | 18:05
24 | 08:08 | 06:00 19:11 (5) | 05:09 20:02 (2) | 04:54 20:06 (2) | 06:11 19:12 (5) | 07:02 | 07:54
| 16:46 | 20:27 17 19:28(5) | 21:15 6 20:08 (2) | 21:40 23 18 20:24 (2) | 20:22 25 19:37(5) | 19:11 | 18:03
25 | 08:07 | 05:58 19:13 (5) | 05:08 | 04:54 20:05 (2) | 06:13 19:12 (5) | 07:04 | 06:56
| 16:48 | 20:28 13 19:26 (5) | 21:16 | 21:40 22 19 20:24 (2) | 20:20 25 19:37(5) | 19:08 | 17:01
26 | 08:05 | 05:56 19:15 (5) | 05:07 | 04:55 20:05 (2) | 06:15 19:11 (5) | 07:06 | 06:57
| 16:49 | 20:30 8 19:23(5) | 21:17 | 21:40 23 20 20:25(2) | 20:18 25 19:36 (5) | 19:06 | 16:59
27 | 08:04 | 05:54 | 05:05 | 04:55 20:04 (2) | 06:16 19:11 (5) | 07:07 | 06:59
| 16:51 | 20:32 | 21:19 | 21:40 23 21 20:25(2) | 20:15 25 19:36 (5) | 19:04 | 16:57
28 | 08:03 | 05:52 | 05:04 | 04:56 20:05 (2) | 06:18 19:10 (5) | 07:09 | 07:01
| 16:53 | 20:33 | 21:20 | 21:40 22 21 20:26 (2) | 20:13 25 19:35(5) | 19:01 | 16:55
29 | 08:01 | 05:50 | 05:03 | 04:56 20:04 (2) | 06:20 19:11 (5) | 07:11 | 07:03
| 16:55 | 20:35 | 21:21 | 21:39 21 22 20:26(2) | 20:11 24 19:35(5) | 18:59 | 16:53
30 | 08:00 | 05:48 | 05:02 | 04:57 20:03 (2) | 06:21 19:12 (5) | 07:12 | 07:05
| 16:57 | 20:37 | 21:22 | 21:39 21 23 20:26 (2) | 20:09 22 19:34(5) | 18:56 | 16:51
31107:58 | | 05:01 | 20:04 (2) | 06:23 19:12 (5) | | 07:06
| 16:59 | | 21:24 | 23 20:27 (2) | 20:06 20 19:32(5) | | 16:49
Sonnenscheinstunden | 258 | 416 | 486 | 500 | 455 | 381 | 331

astr.max.mdgl.Beschattung | | 363 | 395 | 521 328 | 505 | 42 |
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)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-25 - Irxleben, Siegweg 4
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Maérz | April | Mai | Juni | Juli | August | September | Oktober | Novembet Dezember
108:24 | 05:46 19:56 (2) | 05:00 20:11(3) | 04:57 20:15(3) | 05:34 20:03 (2) | 06:24 | 08:00
| 16:12 | 20:39 14 20:10(2) | 21:25 27 20:38(3) | 21:39 31 20:46 (3) | 21:07 18 20:21(2) | 20:04 19 | 16:07
2| 08:24 | 05:44 19:55 (2) | 05:00 20:12(3) | 04:58 20:16 (3) | 05:36 20:03 (2) | 06:26 | 08:01
| 16:13 | 20:40 16 20:11(2) | 21:26 27 20:39(3) | 21:39 30 20:46 (3) | 21:05 19 20:22 (2) | 20:02 15 | 16:06
3 08:24 | 05:42 19:54 (2) | 04:59 20:11(3) | 04:59 20:16 (3) | 05:37 20:02 (2) | 06:28 | 08:03
| 16:14 | 20:42 17 20:11(2) | 21:27 28 20:39(3) | 21:38 30 20:46 (3) | 21:03 20 20:22(2) | 20:00 1 | 16:05
4| 08:23 | 05:40 19:53 (2) | 04:58 20:11(3) | 04:59 20:16 (3) | 05:39 20:02 (2) | 06:29 | 08:04
| 16:16 | 20:44 18 20:11(2) | 21:28 28 20:39(3) | 21:38 30 20:46 (3) | 21:02 21 20:23(2) | 19:57 2 | 16:05
51 08:23 | 05:39 19:53 (2) | 04:57 20:11(3) | 05:00 20:17 (3) | 05:40 20:02 (2) | 06:31 | 08:05
| 16:17 | 20:45 20 20:13(2) | 21:29 29 20:40 (3) | 21:37 29 20:46 (3) | 21:00 20 20:22(2) | 19:55 | 16:04
6| 08:23 | 05:37 19:52 (2) | 04:57 20:11(3) | 05:01 20:17 (3) | 05:42 20:02 (2) | 06:33 | 08:07
| 16:18 | 20:47 20 20:12(2) | 21:30 29 20:40 (3) | 21:37 29 20:46 (3) | 20:58 21 20:23(2) | 19:53 | 16:04
7| 08:22 | 05:35 19:52 (2) | 04:56 20:11(3) | 05:02 20:18 (3) | 05:44 20:02 (2) | 06:34 | 08:08
| 16:19 | 20:49 20 20:12(2) | 21:31 30 20:41(3) | 21:36 28 20:46 (3) | 20:56 20 20:22(2) | 19:50 | 16:03
8] 08:22 19:25 (5) | 05:33 19:52 (2) | 04:56 20:11(3) | 05:03 20:18 (3) | 05:45 20:02 (2) | 06:36 | 08:09
| 16:21 1 19:26 (5) | 20:50 21 20:13(2) | 21:32 30 20:41(3) | 21:36 29 20:47(3) | 20:54 20 20:22(2) | 19:48 | 16:03
9] 08:21 19:20 (5) | 05:31 19:52 (2) | 04:55 20:11(3) | 05:04 20:18 (3) | 05:47 20:02 (2) | 06:38 | 08:10
| 16:22 11 19:31(5) | 20:52 20 20:12(2) | 21:33 30 20:41(3) | 21:35 29 20:47(3) | 20:53 19 20:21(2) | 19:46 | 16:03
10 | 08:21 19:18 (5) | 05:30 19:52 (2) | 04:55 20:12(3) | 05:05 20:19 (3) | 05:48 20:03 (2) | 06:39 | 08:11
| 16:23 15 19:33(5) | 20:53 20 20:12(2) | 21:34 30 20:42(3) | 21:34 28 20:47(3) | 20:51 17 20:20 (2) | 19:43 | 16:02
111 08:20 19:16 (5) | 05:28 19:53 (2) | 04:54 20:11(3) | 05:06 20:19 (3) | 05:50 20:04 (2) | 06:41 | 08:13
| 16:25 19 19:35(5) | 20:55 19 20:12(2) | 21:34 30 20:41(3) | 21:33 27 20:46 (3) | 20:49 15 20:19 (2) | 19:41 | 16:02
12 1 08:20 19:14 (5) | 05:26 19:53 (2) | 04:54 20:12(3) | 05:07 20:20 (3) | 05:52 20:05 (2) | 06:43 | 08:14
| 16:26 20 19:34 (5) | 20:57 18 20:11(2) | 21:35 30 20:42(3) | 21:32 26 20:46 (3) | 20:47 13 20:18 (2) | 19:39 | 16:02
13 1 08:19 19:14 (5) | 05:25 19:54 (2) | 04:54 20:12(3) | 05:08 20:20 (3) | 05:53 20:07 (2) | 06:44 | 08:15
| 16:28 21 19:35(5) | 20:58 17 20:11(2) | 21:36 30 20:42(3) | 21:32 26 20:46 (3) | 20:45 8 20:15(2) | 19:36 | 16:02
14 1 08:18 19:13 (5) | 05:23 19:54 (2) | 04:53 20:12(3) | 05:09 20:21(3) | 05:55 | 06:46 | 08:16
| 16:29 22 19:35(5) | 21:00 15 20:09 (2) | 21:36 34 21:00(1) | 21:31 24 20:45(3) | 20:43 | 19:34 | 16:02
151 08:17 19:13 (5) | 05:21 19:55 (2) | 04:53 20:12(3) | 05:11 20:21(3) | 05:57 | 06:47 | 08:16
| 16:31 23 19:36 (5) | 21:01 14 20:09 (2) | 21:37 35 21:01(1) | 21:30 24 20:45(3) | 20:41 | 19:32 | 16:02
16 | 08:16 19:13 (5) | 05:20 19:56 (2) | 04:53 20:13(3) | 05:12 20:22 (3) | 05:58 | 06:49 | 08:17
| 16:32 22 19:35(5) | 21:03 11 20:07 (2) | 21:37 36 21:02(1) | 21:29 22 20:44(3) | 20:39 | 19:29 | 16:02
17 | 08:16 19:13 (5) | 05:18 19:59 (2) | 04:53 20:13(3) | 05:13 20:23 (3) | 06:00 | 06:51 | 08:18
| 16:34 22 19:35(5) | 21:05 6 20:05(2) | 21:38 38 21:03(1) | 21:28 20 20:43(3) | 20:37 | 19:27 | 16:02
18 | 08:15 19:12 (5) | 05:17 | 04:53 20:13(3) | 05:14 20:23 (3) | 06:01 | 06:52 | 08:19
| 16:36 22 19:34(5) | 21:06 | 21:38 38 21:03(1) | 21:26 19 20:42(3) | 20:35 | 19:25 | 16:03
19 | 08:14 19:12 (5) | 05:16 | 04:53 20:13(3) | 05:16 20:25 (3) | 06:03 19:27 (5) | 06:54 | 08:20
| 16:37 21 19:33(5) | 21:08 | 21:39 39 21:04(1) | 21:25 17 20:42(3) | 20:33 1 19:28(5) | 19:22 | 16:03
20 | 08:13 19:13 (5) | 05:14 | 04:53 20:13(3) | 05:17 20:27 (3) | 06:05 19:22 (5) | 06:56 | 08:20
| 16:39 19 19:32(5) | 21:09 | 21:39 39 21:04(1) | 21:24 14 20:41(3) | 20:30 11 19:33(5) | 19:20 | 16:03
21 08:11 19:14 (5) | 05:13 | 04:53 20:13(3) | 05:18 20:28 (3) | 06:06 19:21 (5) | 06:57 | 08:21
| 16:41 17 19:31(5) | 21:10 | 21:39 39 21:04(1) | 21:23 11 20:39(3) | 20:28 14 19:35(5) | 19:18 | 16:04
22| 08:10 19:15 (5) | 05:11 20:20 (3) | 04:53 20:13(3) | 05:20 20:33(3) | 06:08 19:18 (5) | 06:59 | 08:21
| 16:42 14 19:29(5) | 21:12 7 20:27 (3) | 21:39 39 21:04(1) | 21:22 1 20:34(3) | 20:26 18 19:36 (5) | 19:15 | 16:04
23| 08:09 19:17 (5) | 05:10 20:18 (3) | 04:54 20:13(3) | 05:21 | 06:10 19:18 (5) | 07:01 | 08:22
| 16:44 10 19:27(5) | 21:13 12 20:30(3) | 21:40 39 21:04(1) | 21:20 | 20:24 19 19:37(5) | 19:13 | 16:05
24| 08:08 | 05:09 20:17 (3) | 04:54 20:14(3) | 05:22 | 06:11 19:16 (5) | 07:02 | 08:22
| 16:46 | 21:15 15 20:32(3) | 21:40 39 21:05(1) | 21:19 | 20:22 21 19:37(5) | 19:11 | 16:05
25| 08:07 | 05:08 20:14 (3) | 04:54 20:14 (3) | 05:24 | 06:13 19:16 (5) | 07:04 | 08:23
| 16:48 | 21:16 18 20:32(3) | 21:40 38  21:04(1) | 21:18 | 20:20 22 19:38(5) | 19:08 | 16:06
26 | 08:05 | 05:06 20:14 (3) | 04:55 20:15(3) | 05:25 | 06:15 19:14 (5) | 07:06 | 08:23
| 16:49 | 21:17 19 20:33(3) | 21:40 38  21:05(1) | 21:16 | 20:18 23 19:37(5) | 19:06 | 16:07
27 | 08:04 | 05:05 20:13 (3) | 04:55 20:15 (3) | 05:27 20:08 (2) | 06:16 19:14 (5) | 07:07 | 08:23
| 16:51 | 21:19 21 20:34(3) | 21:40 36 21:04(1) | 21:15 9 20:17(2) | 20:15 23 19:37(5) | 19:03 | 16:07
28 | 08:03 | 05:04 20:13 (3) | 04:56 20:15 (3) | 05:28 20:07 (2) | 06:18 19:14 (5) | 07:09 | 08:24
| 16:53 | 21:20 23 20:36 (3) | 21:40 35 21:04(1) | 21:13 12 20:19(2) | 20:13 22 19:36 (5) | 19:01 | 16:08
29 | 08:01 | 05:03 20:13 (3) | 04:56 20:15 (3) | 05:30 20:05 (2) | 06:20 19:14 (5) | 07:11 | 08:24
| 16:55 | 21:21 24 20:37 (3) | 21:39 31 20:46 (3) | 21:12 15 20:20(2) | 20:11 22 19:36 (5) | 18:59 | 16:09
30 | 08:00 19:59 (2) | 05:02 20:12 (3) | 04:57 20:16 (3) | 05:31 20:04 (2) | 06:21 19:15 (5) | 07:12 | 08:24
| 16:57 9 20:08 (2) | 21:22 25 20:37 (3) | 21:39 30 20:46 (3) | 21:10 16 20:20 (2) | 20:09 21 19:36 (5) | 18:56 | 16:10
31 07:58 | 05:01 20:12(3) | | 05:33 20:04 (2) | 06:23 19:14 (5) | | 08:24
| 16:59 | 21:24 26 20:38(3) | | 21:08 17 20:21(2) | 20:06 20 19:34(5) | | 16:11
Sonnenscheinstunden | 258 | 486 | 500 | 503 | 455 | 381 | 242

astr.max.mogl.Beschattung | 288 | 476 | 1001 | 593 | 468 | 47 |
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)
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19-1-3120-001-SB

Projekt: Beschreibung:

19-1-3120-001 Windpark Irxleben, Landkreis Borde,
RauBe Beteiligungs GmbH Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Kalender

Seite 82 von 140

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-26 - Irxleben, Helmstedter StraBe 36a

Voraussetzungen fiir Berechnung des Schattenwurfs

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 | August | rOktober | 1
1]08:24 | 07:57 | 07:03 | 06:52 | 05:46 19:19 (5) | 05:00 20:07 (2) | 04:57 | 05:34 20:16 (2) | 06:24 | 07:14 | 07:08 | 08:00
| 16:12 | 17:00 | 17:53 | 19:47 | 20:39 17 19:36 (5) | 21:25 16 20:23(2) | 21:39 | 21:07 17 20:33(2) | 20:04 | 18:54 | 16:47 | 16:07
2] 08:24 | 07:55 | 07:01 | 06:49 | 05:44 19:21 (5) | 05:00 20:09 (2) | 04:58 | 05:36 20:17 (2) | 06: | 07:16 | 07:10 | 08:01
| 16:13 | 17:02 | 17:54 19:49 | 20:40 13 19:34 (5) 14 20:23 (2) | 21:39 | 21:05 15 20:32(2) | 2 | 18:52 | 16:46 | 16:06
3]08:24 | 07:53 | 06:58 06:47 | 05:42 19:24 (5) 20:10 (2) | 04:59 | 05:37 20:19 (2) | 06:28 | 07:17 | 07:12 | 08:03
| 16:14 | 17:04 | 17:56 19:51 | 20:42 7 19:31(5) 12 20:22(2) | 21:38 | 21:03 11 20:30 (2) | 20:00 | 18:50 | 16:44 | 16:05
4 08:23 | 07:52 | 06:56 06:45 | 05:41 20:10 (2) | 04:59 | 05:39 20:22 (2) | 06:29 | 07:19 | 07:14 | 08:04
| 16:16 | 17:06 | 17:58 19:52 | 20:44 11 20:21(2) | 21:38 | 21:02 5 20:27 (2) | 18:47 | 16:42 | 16:05
5]08:23 | 07:50 | 06:54 06:42 | 05:39 20:12 (2) | 05:00 | 05:40 | 07:21 | 07:16 | 08:05
| 16:17 | 17:08 | 18:00 19:54 | 20:45 8 20:20(2) | 21:37 | 21:00 | 18:45 | 16:40 | 16:04
6] 08:23 | 07:48 | 06:52 06:40 | 05:37 20:13 (2) | 05:01 20:21 (2) | 05:42 | 07:22 | 07:17 | 08:07
| 16:18 | 17:10 | 18:02 19:56 | 20:47 6 20:19 (2) | 21:37 3 20:24(2) | 20:58 | 18:43 | 16:38 | 16:04
7108:22 | 07:47 | 06:49 06:38 | 05:35 05:02 20:19 (2) | 05:44 | 07:24 | 07:19 | 08:08
| 16:19 | 17:12 | 18:03 19:57 | 20:49 21:36 7 20:26 (2) | 20:56 | 18:40 | 16:37 | 16:03
8 08:22 | 07:45 | 06:47 06:35 | 05:33 05:03 20:18 (2) | 05:45 | 07:26 | 07:21 | 08:09
| 16:21 | 17:14 | 18:05 19:59 | 20:50 21:36 10 20:28 (2) | 20:54 | 18:38 | 16:35 | 16:03
9 08:21 | 07:43 | 06:45 06:33 | 05:31 20:10 (2) 05:04 20:17 (2) | 05:47 | 07:28 | 07:23 | 08:10
| 16:22 | 17:15 | 18:07 20:01 | 20:52 8 20:18 (2) 21:35 12 20:29 (2) | 20:53 | 18:36 | 16:33 | 16:03
10 | 08:21 | 07:41 | 06:43 06:31 | 05:30 20:07 (2) 05:05 20:17 (2) | 05:48 19:32 (5) | 07:29 | 07:25 | 08:11
| 16:23 | 17:17 | 18:09 20:03 | 20:53 13 20:20 (2) 21:34 13 20:30 (2) | 20:51 10 19:42 (5) | 18:34 | 16:32 | 16:02
11| 08:20 | 07:39 | 06:40 06:29 | 05:28 20:06 (2) 05:06 20:16 (2) | 05:50 19:29 (5) | 07:31 | 07:26 | 08:13
| 16:25 | 17:19 | 18:11 20:04 | 20:55 16 20:22(2) 21:33 15 20:31(2) | 20:49 14 19:43(5) | 18:31 | 16:30 | 16:02
12| 08:20 | 07:38 | 06:38 06:26 | 05:26 20:05 (2) 05:07 20:15 (2) | 05:52 19:28 (5) | 07:33 | 07:28 | 08:14
| 16:26 |17:21 | 18:12 20:06 | 20:57 17 20:22 (2) 21:33 17 20:32(2) | 20:47 17 19:45 (5) | 18:29 | 16:29 | 16:02
13| 08:19 | 07:36 | 06:36 06:24 | 05:25 20:04 (2) 05:08 20:15(2) | 05:53 19:26 (5) | 07:34 | 07:30 | 08:15
| 16:28 | 17:23 | 18:14 20:08 | 20:58 20 20:24(2) 21:32 17 20:32(2) | 20:45 20 19:46 (5) | 18:27 | 16:27 | 16:02
14| 08:18 | 07:34 | 06:33 06:22 19:28 (5) | 05:23 20:03 (2) 05:09 20:14 (2) | 05:55 19:25 (5) | 07:36 | 07:32 | 08:16
| 16:29 | 17:25 | 18:16 20:09 6  19:34(5) | 21:00 21 20:24(2) 21:31 19 20:33(2) | 20:43 22 19:47 (5) | 18:25 | 16:26 | 16:02
15| 08:17 | 07:32 | 06:31 06:20 19:24 (5) | 05:21 20:03 (2) 05:11 20:14 (2) | 05:57 19:23 (5) | 07:38 | 07:34 | 08:16
| 16:31 | 17:27 | 18:18 20:11 14 19:38 (5) | 21:01 22 20:25(2) 21:30 19 20:33(2) | 20:41 24 19:47 (5) | 18:22 | 16:24 | 16:02
16 | 08:16 | 07:30 | 06:29 06:18 19:22 (5) | 05:20 20:02 (2) 05:12 20:13 (2) | 05:58 19:23 (5) | 07:40 | 07:35 | 08:17
| 16:32 | 17:29 | 18:19 20:13 17 19:39(5) | 21:03 23 20:25(2) 21:29 21 20:34(2) | 20:39 25 19:48 (5) | 18:20 | 16:23 | 16:02
17| 08:16 | 07:28 | 06:26 06:15 19:20 (5) | 05:18 20:02 (2) 05:13 20:13 (2) | 06:00 19:22 (5) | 07:41 | 07:37 | 08:18
| 16:34 | 17:30 | 18:21 20:15 21 19:41(5) | 21:05 23 20:25(2) 21:28 21 20:34(2) | 20:37 25  19:47 (5) | 18:18 | 16:21 | 16:02
18 | 08:15 | 07:26 | 06:24 06:13 19:18 (5) | 05:17 20:03 (2) 05:14 20:13 (2) | 06:01 19:22 (5) | 07:43 | 07:39 | 08:19
| 16:36 | 17:32 | 18:23 20:16 23 19:41(5) | 21:06 23 20:26 (2) 21:26 21 20:34(2) | 20:35 26 19:48 (5) | 18:16 | 16:20 | 16:03
19| 08:14 | 07:24 | 06:22 06:11 19:17 (5) | 05:16 20:02 (2) 05:16 20:13 (2) | 06:03 19:21 (5) | 07:45 | 07:40 | 08:20
| 16:37 | 17:34 | 18:25 20:18 24 19:41(5) | 21:08 23 20:25(2) 21:25 23 20:36(2) | 20:33 26 19:47 (5) | 18:14 | 16:19 | 16:03
20| 08:13 | 07:22 | 06:20 06:09 19:17 (5) | 05:14 20:02 (2) 05:17 20:13 (2) | 06:05 19:21 (5) | 07:47 | 07:42 | 08:20
| 16:39 | 17:36 | 18:26 20:20 25 19:42 (5) | 21:09 24 20:26(2) |2 21:24 23 20:36(2) | 20:30 27  19:48 (5) | 18:12 | 16:17 | 16:03
21 08:11 | 07:20 | 06:17 06:07 19:16 (5) | 05:13 20:02 (2) | O 05:18 20:12 (2) | 06:06 19:21 (5) | 07:48 | 07:44 | 08:21
| 16:41 | 17:38 | 18:28 20:21 26 19:42(5) | 21:10 24 20:26 (2) | 2 21:23 24 20:36(2) | 20:28 27 19:48 (5) | 18:09 | 16:16 | 16:04
22| 08:10 | 07:18 | 06:15 06:05 19:16 (5) | 05:11 20:03 (2) | O 05:20 20:12 (2) | 06:08 19:21 (5) | 07:50 | 07:46 | 08:21
| 16:42 | 17:40 | 18:30 20:23 26 19:42(5) | 21:12 23 20:26(2) |2 21:22 23 20:35(2) | 20:26 26 19:47 (5) | 18:07 | 16:15 | 16:04
23] 08:09 | 07:16 | 06:13 06:02 19:15 (5) | 05:10 20:03 (2) | O 05:21 20:13(2) | 06:10 19:21 (5) | 07:52 | 07:47 | 08:22
| 16:44 | 17:42 | 18:32 20:25 27 19:42(5) | 21:13 23 20:26(2) | 2 21:20 23 20:36(2) | 20:24 25 19:46 (5) | 18:05 | 16:14 | 16:05
24| 08:08 | 07:14 | 06:10 06:00 19:15 (5) | 05:09 20:03 (2) | O 05:22 20:12 (2) | 06:11 19:21 (5) | 07:54 | 07:49 | 08:22
| 16:46 | 17:43 | 18:33 20:27 27 19:42(5) | 21:15 23 20:26 (2) | 21: 21:19 24 20:36(2) | 20:22 24 19:45(5) | 18:03 | 16:13 | 16:05
25 08:07 | 07:11 | 06:08 05:58 19:15 (5) | 05:08 20:03 (2) | 04: 05:24 20:12(2) | 06:13 19:22 (5) | 06:56 | 07:51 | 08:23
| 16:48 | 17:45 | 18:35 20:28 26 19:41(5) | 21:16 22 20:25(2) | 21: 21:18 24 20:36 (2) | 20:20 22 19:44 (5) | 17:01 | 16:12 | 16:06
26 | 08:05 | 07:09 | 06:06 05:56 19:15 (5) | 05:07 20:03 (2) | O 05:25 20:13 (2) | 06:15 19:22 (5) | 06:57 | 07:52 | 08:23
| 16:49 | 17:47 | 18:37 20:30 26 19:41(5) | 21:17 22 20:25(2) | 2 21:16 23 20:36(2) | 20:18 20 19:42(5) | 16:59 | 16:11 | 16:07
27| 08:04 | 07:07 | 06:03 05:54 19:16 (5) | 05:05 20:04 (2) | 04: 05:27 20:13 (2) | 06:16 19:24 (5) | 06:59 | 07:54 | 08:23
| 16:51 | 17:49 | 18:38 20:32 24 19:40 (5) | 21:19 20 20:24(2) | 21: 21:15 23 20:36 (2) | 20:15 17 19:41 (5) | 16:57 | 16:10 | 16:07
28 08:03 | 07:05 | 06:01 05:52 19:16 (5) | 05:04 20:05 (2) | 04: 05:28 20:14(2) | 06:18 19:25 (5) | 07:01 | 07:55 | 08:24
| 16:53 | 17:51 | 18:40 20:33 23 19:39(5) | 21:20 20 20:25(2) | 2 21:13 22 20:36(2) | 20:13 13 19:38(5) | 16:55 | 16:09 | 16:08
29 | 08:01 | | 06:59 05:50 19:17 (5) | 05:03 20:06 (2) | O 05:30 20:14 (2) | 06:20 19:29 (5) | 07:03 | 07:57 | 08:24
| 16:55 | | 19:42 20:35 21 19:38(5) | 21:21 19 20:25(2) | 2 21:12 21 20:35(2) | 20:11 6 19:35(5) | 16:53 | 16:08 | 16:09
30 | 08:00 | | 06:56 05:48 19:18 (5) | 05:02 20:06 (2) | O 05:31 20:14 (2) | 06:21 | 07:05 | 07:58 | 08:24
| 16:57 | | 19:44 20:37 20 19:38(5) | 21:22 18 20:24 (2) | 21:39 21:10 20 20:34(2) | 20:09 | 16:51 | 16:07 | 16:10
31 07:58 | | 06:54 | 05:01 20:07 (2) 05:33 20:15(2) | 06:23 | 07:06 | | 08:24
| 16:59 | | 19:45 | 21:24 16 20:23(2) 21:08 19 20:34(2) | 20:06 | 16:49 | | 16:11
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500 | 503 | 455 | 381 | 331 | 265 | 242

astr.max.mdgl.Beschattung | | | | 376 | 500 | 67 | 487 | 464 | | | |

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)
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19-1-3120-001-SB

Projekt: Beschreibung:

19-1-3120-001 Windpark Irxleben, Landkreis Borde,
RauBe Beteiligungs GmbH Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Kalender

Seite 83 von 140

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-27 - Irxleben, Helmstedter StraBe 37d

Voraussetzungen fiir Berechnung des Schattenwurfs

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
1]08:24 | 07:57 | 07:03 | 06:52 | 05:46 19:34 (5) | 05:00
| 16:12 | 17:00 | 17:53 | 19:47 | 20:39 25 19:59 (5) | 21:25
2| 08:24 | 07:55 | 07:01 | 06:49 | 05:44 19:33 (5) | 05:00
| 16:13 | 17:02 | 17:54 19:49 | 20:40 26 19:59(5) | 21:26
3 08:24 | 07:53 | 06:58 06:47 | 05:42 19:32 (5) | 04:59
| 16:14 | 17:04 | 17:56 19:51 | 20:42 28 20:00 (5) | 21:27
4 08:23 | 07:52 | 06:56 06:45 | 05:41 19:31 (5) | 04:58
| 16:16 | 17:06 | 17:58 19:52 | 20:44 29 20:00 (5) | 21:28
5 08:23 | 07:50 | 06:54 06:42 | 05:39 19:32 (5) | 04:57
| 16:17 | 17:08 | 18:00 19:54 | 20:45 29 20:01(5) | 21:29
6| 08:23 | 07:48 | 06:52 06:40 | 05:37 19:31 (5) | 04:57
| 16:18 | 17:10 | 18:02 19:56 | 20:47 30 20:01(5) | 21:30
7| 08:22 | 07:47 | 06:49 06:38 | 05:35 19:31 (5) | 04:56
| 16:19 | 17:12 | 18:03 19:57 | 20:49 29 20:00 (5) | 21:31
8 08:22 | 07:45 | 06:47 06:35 | 05:33 19:31 (5) | 04:56
| 16:21 | 17:14 | 18:05 19:59 | 20:50 30 20:01(5) | 21:32
9| 08:21 | 07:43 | 06:45 06:33 | 05:31 19:31 (5) | 04:55
| 16:22 | 17:15 | 18:07 20:01 | 20:52 30 20:01(5) | 21:33
10 | 08:21 | 07:41 | 06:43 06:31 | 05:30 19:30 (5) | 04:55
| 16:23 | 17:17 | 18:09 20:03 | 20:54 30 20:00(5) | 21:34
11 | 08:20 | 07:39 | 06:40 06:29 | 05:28 19:31 (5) | 04:54
| 16:25 | 17:19 | 18:11 20:04 | 20:55 29 20:00 (5) | 21:34
12| 08:20 | 07:38 | 06:38 06:26 | 05:26 19:31 (5) | 04:54
| 16:26 | 17:21 | 18:12 20:06 | 20:57 29 20:00 (5) | 21:35
13| 08:19 | 07:36 | 06:36 06:24 | 05:25 19:32 (5) | 04:54
| 16:28 | 17:23 | 18:14 20:08 | 20:58 28 20:00 (5) | 21:36
14| 08:18 | 07:34 | 06:33 06:22 | 05:23 19:32 (5) | 04:53
| 16:29 | 17:25 | 18:16 20:09 | 21:00 27 19:59 (5) | 21:36
15| 08:17 | 07:32 | 06:31 06:20 | 05:22 19:33 (5) | 04:53
| 16:31 | 17:27 | 18:18 20:11 | 21:01 26 19:59(5) | 21:37
16 | 08:16 | 07:30 | 06:29 06:18 | 05:20 19:33 (5) | 04:53
| 16:32 | 17:29 | 18:19 20:13 | 21:03 25  19:58(5) | 21:37
17 | 08:16 | 07:28 | 06:26 06:15 | 05:18 19:34 (5) | 04:53
| 16:34 | 17:30 | 18:21 20:15 | 21:05 23 19:57(5) | 21:38
18 | 08:15 | 07:26 | 06:24 06:13 | 05:17 19:35 (5) | 04:53
| 16:36 | 17:32 | 18:23 20:16 | 21:06 22 19:57(5) | 21:38
19 | 08:14 | 07:24 | 06:22 06:11 | 05:16 19:35 (5) | 04:53
| 16:37 | 17:34 | 18:25 20:18 | 21:08 20 19:55(5) | 21:39
20 08:13 | 07:22 | 06:20 06:09 | 05:14 19:37 (5) | 04:53
| 16:39 | 17:36 | 18:26 20:20 | 21:09 17 19:54 (5) | 21:39
21]08:11 | 07:20 | 06:17 06:07 | 05:13 19:38 (5) | 04:53
| 16:41 | 17:38 | 18:28 20:21 | 21:10 15 19:53(5) | 21:39
22 08:10 | 07:18 | 06:15 06:05 | 05:11 19:40 (5) | 04:53
| 16:42 | 17:40 | 18:30 20:23 | 21:12 12 19:52(5) | 21:39
23 08:09 | 07:16 | 06:13 06:02 | 05:10 19:43 (5) | 04:54
| 16:44 | 17:42 | 18:32 20:25 | 21:13 6 19:49 (5) | 21:40
24| 08:08 | 07:14 | 06:10 06:00 | 05:09 04:54
| 16:46 | 17:43 | 18:33 20:27 | 21:15 21:40
25 08:07 | 07:11 | 06:08 05:58 | 05:08 04:54
| 16:48 | 17:45 | 18:35 20:28 | 21:16 21:40
26 | 08:05 | 07:09 | 06:06 05:56 19:46 (5) | 05:07 20:32 (2) | 04:55
| 16:49 | 17:47 | 18:37 20:30 2 19:48(5) | 21:17 6 20:38(2) | 21:40
27| 08:04 | 07:07 | 06:03 05:54 19:40 (5) | 05:05 20:31 (2) | 04:55
| 16:51 | 17:49 | 18:38 20:32 13 19:53(5) | 21:19 11 20:42(2) | 21:40
28 08:03 | 07:05 | 06:01 05:52 19:38 (5) | 05:04 20:29 (2) | 04:56
| 16:53 | 17:51 | 18:40 20:33 17 19:55(5) | 21:20 14 20:43(2) | 21:40
29| 08:01 | | 06:59 05:50 19:36 (5) | 05:03 20:28 (2) | 04:56
| 16:55 | | 19:42 20:35 20 19:56 (5) | 21:21 16 20:44 (2) | 21:39
30| 08:00 | | 06:56 05:48 19:35 (5) | 05:02 20:28 (2) | 04:57
| 16:57 | | 19:44 20:37 23 19:58(5) | 21:22 17 20:45(2) | 21:39
31]07:58 | | 06:54 | 05:01 20:27 (2)
| 16:59 | | 19:45 | 21:24 18 20:45(2)
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
astr.max.mogl.Beschattung | | | | 75 | 647 |

20

20

21

22

22

23

23

24

24

24

24

25

25

24

25

25

25

26

26

25

25

25

26

26

25

25

25

25

25

25

725

| Juli | August | rOktober | 1
20:26 (2) | 04:57 20:30 (2) | 05:34 19:41 (5) | 06:24 | 07:14  [07:08 | 08:00
20:46 (2) | 21:39 24 20:54(2) | 21:07 29 20:10 (5) | 20:04 | 18:54 | 16:48 | 16:07
20:27 (2) | 04:58 20:30 (2) | 05:36 19:41 (5) | 06: | 07:16 | 07:10 | 08:01
20:47 (2) | 21:39 25  20:55(2) | 21:05 30 20:11(5) | 2 18:52 | 16:46 | 16:06
20:26 (2) | 04:59 20:31(2) | 05:37 19:41 (5) | 06:28 07:17 | 07:12 | 08:03
20:47 (2) | 21:38 24 20:55(2) | 21:03 30 20:11(5) | 20:00 18:50 | 16:44 | 16:05
20:25 (2) | 05:00 20:30 (2) | 05:39 19:41 (5) : | 08:04
20:47 (2) | 21:38 24 20:54(2) | 21:02 30 20:11(5) | 16:05
20:26 (2) | 05:00 20:31 (2) | 05:40 19:41 (5) | 08:05
20:48 (2) | 21:37 24 20:55(2) [21:00 30  20:11(5) | 16:04
20:25 (2) | 05:01 20:32 (2) | 05:42 19:41 (5) | 08:07
20:48 (2) | 21:37 23 20:55(2) | 20:58 30 20:11(5) | 16:04
20:26 (2) | 05:02 20:32 (2) | 05:44 19:41 (5) | 08:08
20:49 (2) | 21:36 23 20:55(2) | 20:56 29 20:10 (5) | 16:03
20:25 (2) | 05:03 20:33 (2) | 05:45 19:41 (5) | 08:09
20:49 (2) | 21:36 22 20:55(2) | 20:54 29 20:10 (5) | 16:03
20:26 (2) | 05:04 20:33 (2) | 05:47 19:41 (5) | 08:10
20:50 (2) | 21:35 22 20:55(2) | 20:53 28 20:09 (5) | 16:03
20:26 (2) | 05:05 20:34 (2) | 05:48 19:42 (5) ] 08:11
20:50 (2) | 21:34 21 20:55(2) [ 20:51 27 20:09 (5) | 16:03
20:26 (2) | 05:06 20:34(2) | 05:50 19:42 (5) | 08:13
20:50 (2) | 21:33 20 20:54(2) | 20:49 26 20:08 (5) | 16:02
20:26 (2) | 05:07 20:35 (2) | 05:52 19:43 (5) | 08:14
20:51(2) | 21:33 19 20:54(2) [ 20:47 24 20:07 (5) | 16:02
20:26 (2) | 05:08 20:36 (2) | 05:53 19:43 (5) ] 08:15
20:51 (2) | 21:32 17 20:53(2) | 20:45 23 20:06 (5) | 16:02
20:27 (2) | 05:09 20:37 (2) | 05:55 19:45 (5) | 08:16
20:51 (2) | 21:31 16 20:53(2) | 20:43 20 20:05 (5) | 16:02
20:27 (2) | 05:11 20:37 (2) | 05:57 19:46 (5) | 08:16
20:52(2) | 21:30 15 20:52(2) [ 20:41 16  20:02 (5) | 16:02
20:27 (2) | 05:12 20:39 (2) | 05:58 19:49 (5) | 08:17
20:52 (2) | 21:29 12 20:51(2) | 20:39 11 20:00 (5) | 16:02
20:27 (2) | 05:13 20:40 (2) | 06:00 | 08:18
20:52 (2) | 21:28 9 20:49(2) | 20:37 | 16:02
20:27 (2) | 05:14 20:43 (2) | 06:01 | 08:19
20:53 (2) | 21:26 3 20:46(2) | 20:35 | 16:03
20:27 (2) | 05:16 | 06:03 | 08:20
20:53 (2) | 21:25 | 20:33 | 16:03
20:28 (2) | 05:17 | 06:05 | 08:20
20:53 (2) | 21:24 | 20:30 | 16:03
20:28 (2) | 05:18 19:51 (5) | 06:06 | 08:21
20:53 (2) | 21:23 9  20:00(5) | 20:28 | 16:04
20:28 (2) | 05:20 19:49 (5) | 06:08 | 08:21
20:53 (2) | 21:22 13 20:02 (5) | 20:26 | 16:04
20:28 (2) | 05:21 19:48 (5) | 06:10 | 08:22
20:54 (2) | 21:20 16 20:04 (5) | 20:24 | 16:05
20:28 (2) | 05:22 19:47 (5) | 06:11 | 08:22
20:54 (2) | 21:19 18 20:05(5) | 20:22 | 16:05
20:28 (2) | 05:24 19:45 (5) | 06:13 | 08:23
20:53 (2) | 21:18 21 20:06 (5) | 20:20 | 16:06
20:29 (2) | 05:25 19:45 (5) | 06:15 | 08:23
20:54 (2) | 21:16 23 20:08(5) | 20:18 | 16:07
20:29 (2) | 05:27 19:44 (5) | 06:16 | 08:23
20:54 (2) | 21:15 24 20:08 (5) | 20:15 | 16:07
20:30 (2) | 05:28 19:44 (5) | 06:18 | 08:24
20:55 (2) | 21:13 25 20:09 (5) | 20:13 | 16:08
20:29 (2) | 05:30 19:43 (5) | 06:20 | 08:24
20:54 (2) | 21:12 26 20:09 (5) | 20:11 | 16:09
20:30 (2) | 05:31 19:42 (5) | 06:21 | 08:24
20:55(2) | 21:10 27 20:09 (5) | 20:09 | 16:10
05:33 19:42 (5) | 06:23 | 08:24
21:08 28  20:10(5) | 20:06 | 16:11
| 503 | 455 | | 242

| 573 | 412 | |

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

10.02.2021 12:14 / 45
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19-1-3120-001-SB

Projekt: Lizenzierter Anwender:

19-1-3120-001
RauBe Beteiligungs Gmb

Beschreibung:
Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt
DE-34131 Kassel

Steinburgring 29
48431 Rheine

SHADOW - Kalender

Berechnet:

10.02.2021 12:14/3.4.415

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-28 - Irxleben, Siegweg 3

Voraussetzungen fiir Berechnung des Schattenwurfs

Seite 84 von 140

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3

Marc Briining / marc.bruening@ramboll.com

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 | August
1]08:24 | 07:57 | 07:03 | 06:52 | 05:46 19:30 (5) | 05:00 20:14 (2) | 04:57 | 05:34
| 16:12 | 17:00 | 17:53 | 19:47 | 20:39 21 19:51(5) | 21:25 14 20:28 (2) | 21:39 | 21:07
2| 08:24 | 07:55 | 07:01 | 06:49 | 05:44 19:30 (5) | 05:00 20:16 (2) | 04:58 | 05:36
| 16:13 | 17:02 | 17:54 19:49 | 20:40 20 19:50(5) | 2 12 20:28 (2) | 21:39 | 21:05
3 08:24 | 07:53 | 06:58 06:47 | 05:42 19:30 (5) | 04:59 20:16 (2) | 04:59 | 05:37
| 16:14 | 17:04 | 17:56 19:51 | 20:42 19 19:49 (5) | 21:27 11 20:27 (2) | 21:38 | 21:03
4 08:23 | 07:52 | 06:56 06:45 | 05:41 19:31 (5) | 04:58 20:17 (2) | 04:59 | 05:39
| 16:16 | 17:06 | 17:58 19:52 | 20:44 17 19:48(5) 9 20:26 (2) | 21:38 | 21:02
5 08:23 | 07:50 | 06:54 06:42 | 05:39 19:33 (5) 20:19 (2) | 05:00 | 05:40
| 16:17 | 17:08 | 18:00 19:54 | 20:45 14 19:47 (5) 7 20:26 (2) | 21:37 | 21:00
6| 08:23 | 07:48 | 06:52 06:40 | 05:37 19:35 (5) 20:21 (2) | 05:01 | 05:42
| 16:18 | 17:10 | 18:02 19:56 | 20:47 9 19:44(5) 3 20:24(2) | 21:37 | 20:58

7| 08:22 | 07:47 | 06:49 06:38 | 05:35 05:02 20:26 (2) | 05:
| 16:19 | 17:12 | 18:03 19:57 | 20:49 21:36 6 20:32(2) | 20:56
8 08:22 | 07:45 | 06:47 06:35 | 05:33 05:03 20:25 (2) | 05:45
| 16:21 | 17:14 | 18:05 19:59 | 20:50 21:36 8  20:33(2) | 20:54
9| 08:21 | 07:43 | 06:45 06:33 | 05:31 05:04 20:24 (2) | 05:47
| 16:22 | 17:15 | 18:07 20:01 | 20:52 21:35 10 20:34(2) | 20:53
10 | 08:21 | 07:41 | 06:43 06:31 | 05:30 05:05 20:23 (2) | 05:48
| 16:23 | 17:17 | 18:09 20:03 | 20:53 21:34 12 20:35(2) | 20:51
11 08:20 | 07:39 | 06:40 06:29 | 05:28 20:17 (2) 05:06 20:23 (2) | 05:50
| 16:25 | 17:19 | 18:11 20:04 | 20:55 7 20:24(2) 21:33 13 20:36 (2) | 20:49
12 ] 08:20 | 07:38 | 06:38 06:26 | 05:26 20:14 (2) 05:07 20:22 (2) | 05:52
| 16:26 | 17:21 | 18:12 20:06 | 20:57 11 20:25(2) 21:32 15 20:37(2) | 20:47
13]08:19 | 07:36 | 06:36 06:24 | 05:25 20:13 (2) 05:08 20:22 (2) | 05:53
| 16:28 | 17:23 | 18:14 20:08 | 20:58 14 20:27 (2) 21:32 16 20:38(2) | 20:45
14| 08:18 | 07:34 | 06:33 06:22 | 05:23 20:12 (2) 05:09 20:21 (2) | 05:55
| 16:29 | 17:25 | 18:16 20:09 | 21:00 16 20:28 (2) 21:31 17 20:38(2) | 20:43
15 08:17 | 07:32 | 06:31 06:20 | 05:21 20:11 (2) 05:11 20:21(2) | 05:57
| 16:31 | 17:27 | 18:18 20:11 | 21:01 18 20:29 (2) 21:30 18 20:39(2) | 20:41
16 | 08:16 | 07:30 | 06:29 06:18 | 05:20 20:10 (2) 05:12 20:21 (2) | 05:58
| 16:32 | 17:29 | 18:19 20:13 | 21:03 19 20:29 (2) 21:29 18 20:39(2) | 20:39
171 08:16 | 07:28 | 06:26 06:15 | 05:18 20:10 (2) 05:13 20:20 (2) | 06:00
| 16:34 | 17:30 | 18:21 20:15 | 21:05 20 20:30(2) 21:28 19 20:39(2) | 20:37
18 ] 08:15 | 07:26 | 06:24 06:13 | 05:17 20:10 (2) 05:14 20:20 (2) | 06:01
| 16:36 | 17:32 | 18:23 20:16 | 21:06 20 20:30 (2) 21:26 20 20:40(2) | 20:35
19 | 08:14 | 07:24 | 06:22 06:11 19:38 (5) | 05:16 20:09 (2) 05:16 20:20 (2) | 06:03
| 16:37 | 17:34 | 18:25 20:18 7 19:45(5) | 21:08 21 20:30(2) 21:25 21 20:41(2) | 20:33
20 | 08:13 | 07:22 | 06:20 06:09 19:35 (5) | 05:14 20:10 (2) 05:17 20:20 (2) | 06:05
| 16:39 | 17:36 | 18:26 20:20 13 19:48 (5) | 21:09 20 20:30(2) | 2 21:24 21 20:41(2) | 20:30
21]08:11 | 07:20 | 06:17 06:07 19:33 (5) | 05:13 20:10 (2) | O 05:18 20:20 (2) | 06:06
| 16:41 | 17:38 | 18:28 20:21 17 19:50 (5) | 21:10 21 20:31(2) | 2 21:23 21 20:41(2) | 20:28
22| 08:10 | 07:18 | 06:15 06:05 19:32 (5) | 05:11 20:10 (2) | O 05:20 20:19 (2) | 06:08
| 16:42 | 17:40 | 18:30 20:23 19 19:51(5) | 21:12 21 20:31(2) | 2 21:22 21 20:40(2) | 20:26
23| 08:09 | 07:16 | 06:13 06:02 19:31 (5) | 05:10 20:10 (2) | O« 05:21 20:20 (2) | 06:10
| 16:44 | 17:42 | 18:32 20:25 21 19:52(5) | 21:13 21 20:31(2) | 2 21:20 21 20:41(2) | 20:24
24 | 08:08 | 07:13 | 06:10 06:00 19:30 (5) | 05:09 20:11 (2) | O 05:22 20:20 (2) | 06:11
| 16:46 | 17:43 | 18:33 20:27 22 19:52(5) | 21:15 20 20:31(2) | 21: 21:19 21 20:41(2) | 20:22
25 | 08:07 | 07:11 | 06:08 05:58 19:29 (5) | 05:08 20:10 (2) | 04: 05:24 20:20 (2) | 06:13
| 16:48 | 17:45 | 18:35 20:28 23 19:52(5) | 21:16 20 20:30(2) | 21: 21:18 20 20:40(2) | 20:20
26 | 08:05 | 07:09 | 06:06 05:56 19:29 (5) | 05:07 20:10 (2) | O 05:25 20:21 (2) | 06:15
| 16:49 | 17:47 | 18:37 20:30 23 19:52(5) | 21:17 20 20:30(2) | 2 21:16 20 20:41(2) | 20:18
27 | 08:04 | 07:07 | 06:03 05:54 19:28 (5) | 05:05 20:11 (2) | 04: 05:27 20:21(2) | 06:16
| 16:51 | 17:49 | 18:38 20:32 24 19:52(5) | 21:19 19 20:30 (2) | 21: 21:15 19 20:40 (2) | 20:15
28 | 08:03 | 07:05 | 06:01 05:52 19:28 (5) | 05:04 20:12 (2) | 04: 05:28 20:22(2) | 06:18
| 16:53 | 17:51 | 18:40 20:33 24 19:52(5) | 21:20 18 20:30(2) | 2 21:13 18 20:40 (2) | 20:13
29 | 08:01 | | 06:59 05:50 19:28 (5) | 05:03 20:13 (2) | O 05:30 20:22 (2) | 06:20
| 16:55 | | 19:42 20:35 23 19:51(5) | 21:21 17 20:30(2) | 2 21:12 17 20:39(2) | 20:11
30 | 08:00 | | 06:56 05:48 19:29 (5) | 05:02 20:13 (2) | O 05:31 20:23 (2) | 06:21
| 16:57 | | 19:44 20:37 23 19:52(5) | 21:22 17 20:30 (2) | 21:39 21:10 15 20:38(2) | 20:09
31107:58 | | 06:54 | 05:01 20:14 (2) 05:33 20:24 (2) | 06:23
| 16:59 | | 19:45 | 21:24 15 20:29 (2) 21:08 13 20:37 (2) | 20:06
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500 | 503 | 455
astr.max.mogl.Beschattung | | | | 239 | 475 | 56 | 420 |

| fOktober | |
20:25 (2) | 06:24 | 07:14 | 07:08 | 08:00
10 20:35(2) | 20:04 | 18:54 | 16:47 | 16:07
20:29 (2) | 06:26 | 07:16 | 07:10 | 08:01
3 20:32(2) | 18:52 | 16:46 | 16:06
| 07:17 | 07:12 | 08:03
| 18:50 | 16:44 | 16:05
| 07:19 | 07:14 | 08:04
| 18:47 | 16:42 | 16:05
| 07:21 | 07:16 | 08:05
| 18:45 | 16:40 | 16:04
19:48 (5) | 07:22 | 07:17 | 08:07
4 19:52(5) | 18:43 | 16:38 | 16:04
19:44 (5) | 07:24 | 07:19 | 08:08
10 19:54(5) | 18:40 | 16:37 | 16:03
19:42 (5) | 07:26 | 07:21 | 08:09
15 19:57(5) | 18:38 | 16:35 | 16:03
19:40 (5) | 07:28 | 07:23 | 08:10
17 19:57(5) | 18:36 | 16:33 | 16:03
19:40 (5) | 07:29 | 07:25 | 08:11
19 19:59 (5) | 18:34 | 16:32 | 16:02
19:38 (5) | 07:31 | 07:26 | 08:13
21 19:59 (5) | 18:31 | 16:30 | 16:02
19:38 (5) | 07:33 | 07:28 | 08:14
22 20:00 (5) | 18:29 | 16:29 | 16:02
19:37 (5) | 07:34 | 07:30 | 08:15
22 19:59 (5) | 18:27 | 16:27 | 16:02
19:37 (5) | 07:36 | 07:32 | 08:16
23 20:00 (5) | 18:25 | 16:26 | 16:02
19:36 (5) | 07:38 | 07:34 | 08:16
23 19:59 (5) | 18:22 | 16:24 | 16:02
19:36 (5) | 07:40 | 07:35 | 08:17
24 20:00 (5) | 18:20 | 16:23 | 16:02
19:35 (5) | 07:41 | 07:37 | 08:18
24 19:59 (5) | 18:18 | 16:21 | 16:02
19:36 (5) | 07:43 | 07:39 | 08:19
23 19:59 (5) | 18:16 | 16:20 | 16:03
19:36 (5) | 07:45 | 07:40 | 08:20
22 19:58(5) | 18:14 | 16:19 | 16:03
19:37 (5) | 07:47 | 07:42 | 08:20
20 19:57 (5) | 18:12 | 16:17 | 16:03
19:38 (5) | 07:48 | 07:44 | 08:21
18 19:56 (5) | 18:09 | 16:16 | 16:04
19:38 (5) | 07:50 | 07:46 | 08:21
16 19:54 (5) | 18:07 | 16:15 | 16:04
19:40 (5) | 07:52 | 07:47 | 08:22
13 19:53(5) | 18:05 | 16:14 | 16:05
19:43 (5) | 07:54 | 07:49 | 08:22
6 19:49 (5) | 18:03 | 16:13 | 16:05
| 06:56 | 07:51 | 08:23
| 17:01 | 16:12 | 16:06
| 06:57 | 07:52 | 08:23
| 16:59 | 16:11 | 16:07
| 06:59 | 07:54 | 08:23
| 16:57 | 16:10 | 16:07
| 07:01 | 07:55 | 08:24
| 16:55 | 16:09 | 16:08
| 07:03 | 07:57 | 08:24
| 16:53 | 16:08 | 16:09
| 07:05 | 07:58 | 08:24
| 16:51 | 16:07 | 16:10
| 07:06 | | 08:24
| 16:49 | | 16:11
| 381 | 331 | 265 | 242

355 | | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang

Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende

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

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

10.02.2021 12:14 / 46
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Projekt: Beschreibung:

19-1-3120-001 Windpark Irxleben, Landkreis Borde,
RauBe Beteiligungs GmbH Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Kalender
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Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-29 - Irxleben, Im Fuchstal 70b

Voraussetzungen fiir Berechnung des Schattenwurfs

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 | August | rOktober | i
1]08:24 | 07:57 | 07:03 | 06:52 | 05:46 19:34 (5) | 05:00 | 04:57 20:38 (3) | 05:34 | 06:24 | 07:14 | 07:08 | 08:00
| 16:12 | 17:00 | 17:53 | 19:47 | 20:39 9 19:43(5) | 21:25 | 21:39 19 20:57 (3) | 21:07 | 20:04 | 18:54 | 16:47 | 16:07
2] 08:24 | 07:55 | 07:01 | 06:49 | 05:44 | 05:00 | 04:58 20:39(3) | 05:36 | 06:26 | 07:16 | 07:10 | 08:01
| 16:13 | 17:02 | 17:54 19:49 | 20:40 21:26 21:39 18 20:57(3) | 21:05 20:02 | 18:52 | 16:46 | 16:06
3]08:24 | 07:53 | 06:58 06:47 | 05:42 04:59 20:42 (3) | 04:59 20:40 (3) | 05:37 06:28 | 07:17 | 07:12 | 08:03
| 16:14 | 17:04 | 17:56 19:51 | 20:42 21:27 2 20:44 (3) | 21:38 17 20:57(3) | 21:03 20:00 | 18:50 | 16:44 | 16:05
4 08:23 | 07:52 | 06:56 06:45 | 05:40 04:58 20:38 (3) | 04:59 20:40 (3) | 05:39 06:29 | 07:19 | 07:14 | 08:04
| 16:16 | 17:06 | 17:58 19:52 | 20:44 21:28 8  20:46 (3) | 21:38 16 20:56 (3) | 21:02 19:57 | 18:47 | 16:42 | 16:05
5]08:23 | 07:50 | 06:54 06:42 | 05:39 04:57 20:38 (3) | 05:00 20:41 (3) | 05:40 06:31 | 07:21 | 07:16 | 08:05
| 16:17 | 17:08 | 18:00 19:54 | 20:45 21:29 10 20:48 (3) | 21:37 15 20:56 (3) | 21:00 19:55 | 18:45 | 16:40 | 16:04
6] 08:23 | 07:48 | 06:52 06:40 | 05:37 04:57 20:36 (3) | 05:01 20:42 (3) | 05:42 06:33 | 07:22 | 07:17 | 08:07
| 16:18 | 17:10 | 18:02 19:56 | 20:47 21:30 13 20:49 (3) | 21:37 14 20:56 (3) | 20:58 19:53 | 18:43 | 16:38 | 16:04
7108:22 | 07:47 | 06:49 06:38 | 05:35 04:56 20:36 (3) | 05:02 20:44 (3) | 05:44 06:34 | 07:24 | 07:19 | 08:08
| 16:19 | 17:12 | 18:03 19:57 | 20:49 21:31 15 20:51 (3) | 21:36 11 20:55(3) | 20:56 19:50 | 18:40 | 16:37 | 16:03
8 08:22 | 07:45 | 06:47 06:35 | 05:33 04:56 20:35 (3) | 05:03 20:45 (3) | 05:45 06:36 | 07:26 | 07:21 | 08:09
| 16:21 | 17:13 | 18:05 19:59 | 20:50 21:32 16 20:51(3) | 21:36 9  20:54(3) | 20:54 19:48 | 18:38 | 16:35 | 16:03
9 08:21 | 07:43 | 06:45 06:33 | 05:31 04:55 20:35 (3) | 05:04 20:47 (3) | 05:47 06:38 | 07:28 | 07:23 | 08:10
| 16:22 | 17:15 | 18:07 20:01 | 20:52 21:33 17 20:52(3) | 21:35 6 20:53(3) | 20:53 19:46 | 18:36 | 16:33 | 16:03
10 | 08:21 | 07:41 | 06:43 06:31 | 05:30 04:55 20:35 (3) | 05:05 | 05:48 06:39 | 07:29 | 07:25 | 08:11
| 16:23 | 17:17 | 18:09 20:03 | 20:53 21:34 18  20:53(3) | 21:34 | 20:51 19:43 | 18:34 | 16:32 | 16:02
11| 08:20 | 07:39 | 06:40 06:29 | 05:28 04:54 20:34 (3) | 05:06 | 05:50 19:45 (5) | 06:41 | 07:31 | 07:26 | 08:13
| 16:25 | 17:19 | 18:10 20:04 | 20:55 21:34 19 20:53(3) | 21:33 | 20:49 3 1948 (5) | 19:41 | 18:31 | 16:30 | 16:02
12| 08:20 | 07:38 | 06:38 06:26 | 05:26 04:54 20:35 (3) | 05:07 | 05:52 19:42 (5) | 06:43 | 07:33 | 07:28 | 08:14
| 16:26 |17:21 | 18:12 20:06 | 20:57 21:35 19 20:54 (3) | 21:32 | 20:47 10 19:52 (5) | 19:39 | 18:29 | 16:29 | 16:02
13| 08:19 | 07:36 | 06:36 06:24 | 05:25 04:54 20:35 (3) | 05:08 | 05:53 19:39 (5) | 06:44 | 07:34 | 07:30 | 08:15
| 16:28 | 17:23 | 18:14 20:08 | 20:58 21:36 19 20:54(3) | 21:32 | 20:45 14 19:53(5) | 19:36 | 18:27 | 16:27 | 16:02
14| 08:18 | 07:34 | 06:33 06:22 | 05:23 04:53 20:35 (3) | 05:09 | 05:55 19:38 (5) | 06:46 | 07:36 | 07:32 | 08:16
| 16:29 | 17:25 | 18:16 20:09 | 21:00 21:36 20 20:55(3) | 21:31 | 20:43 17 19:55(5) | 19:34 | 18:25 | 16:26 | 16:02
15| 08:17 | 07:32 | 06:31 06:20 | 05:21 04:53 20:35 (3) | 05:11 | 05:57 19:36 (5) | 06:47 | 07:38 | 07:33 | 08:16
| 16:31 | 17:27 | 18:18 20:11 | 21:01 21:37 20 20:55(3) | 21:30 | 20:41 19 19:55(5) | 19:32 | 18:22 | 16:24 | 16:02
16 | 08:16 | 07:30 | 06:29 06:18 19:39 (5) | 05:20 04:53 20:35(3) | 05:12 | 05:58 19:36 (5) | 06:49 | 07:40 | 07:35 | 08:17
| 16:32 | 17:29 | 18:19 20:13 4 19:43(5) | 21:03 21:37 21 20:56 (3) | 21:29 | 20:39 20 19:56 (5) | 19:29 | 18:20 | 16:23 | 16:02
17| 08:16 | 07:28 | 06:26 06:15 19:35 (5) | 05:18 04:53 20:35(3) | 05:13 | 06:00 19:35 (5) | 06:51 | 07:41 | 07:37 | 08:18
| 16:34 | 17:30 | 18:21 20:15 12 19:47 (5) | 21:05 21:38 21 20:56 (3) | 21:28 | 20:37 21 19:56 (5) | 19:27 | 18:18 | 16:21 | 16:02
18 | 08:15 | 07:26 | 06:24 06:13 19:32 (5) | 05:17 04:53 20:35(3) | 05:14 | 06:01 19:35 (5) | 06:52 | 07:43 | 07:39 | 08:19
| 16:36 | 17:32 | 18:23 20:16 16 19:48 (5) | 21:06 21:38 21 20:56 (3) | 21:26 | 20:35 21 19:56 (5) | 19:25 | 18:16 | 16:20 | 16:03
19| 08:14 | 07:24 | 06:22 06:11 19:31 (5) | 05:16 04:53 20:35(3) | 05:16 | 06:03 19:34 (5) | 06:54 | 07:45 | 07:40 | 08:20
| 16:37 | 17:34 | 18:25 20:18 18 19:49 (5) | 21:08 21:39 22 20:57 (3) | 21:25 | 20:33 21 19:55(5) | 19:22 | 18:14 | 16:19 | 16:03
20| 08:13 | 07:22 | 06:19 06:09 19:30 (5) | 05:14 04:53 20:35(3) | 05:17 | 06:05 19:34 (5) | 06:56 | 07:47 | 07:42 | 08:20
| 16:39 | 17:36 | 18:26 20:20 19 19:49 (5) | 21:09 21:39 22 20:57 (3) | 21:24 | 20:30 22 19:56 (5) | 19:20 | 18:12 | 16:17 | 16:03
21 08:11 | 07:20 | 06:17 06:07 19:29 (5) | 05:13 04:53 20:35(3) | 05:18 | 06:06 19:34 (5) | 06:57 | 07:48 | 07:44 | 08:21
| 16:41 | 17:38 | 18:28 20:21 21 19:50 (5) | 21:10 21:39 22 20:57 (3) | 21:23 | 20:28 22 19:56 (5) | 19:18 | 18:09 | 16:16 | 16:04
22| 08:10 | 07:18 | 06:15 06:05 19:29 (5) | 05:11 04:53 20:35(3) | 05:20 | 06:08 19:34 (5) | 06:59 | 07:50 | 07:46 | 08:21
| 16:42 | 17:40 | 18:30 20:23 21 19:50 (5) | 21:12 21:39 22 20:57 (3) | 21:22 | 20:26 20 19:54(5) | 19:15 | 18:07 | 16:15 | 16:04
23] 08:09 | 07:16 | 06:13 06:02 19:28 (5) | 05:10 04:54 20:35 (3) | 05:21 | 06:10 19:35(5) | 07:01 | 07:52 | 07:47 | 08:22
| 16:44 | 17:42 | 18:32 20:25 22 19:50 (5) | 21:13 21:40 22 20:57 (3) | 21:20 | 20:24 19 19:54(5) | 19:13 | 18:05 | 16:14 | 16:05
24| 08:08 | 07:13 | 06:10 06:00 19:28 (5) | 05:09 04:54 20:36 (3) | 05:22 | 06:11 19:35(5) | 07:02 | 07:54 | 07:49 | 08:22
| 16:46 | 17:43 | 18:33 20:27 22 19:50 (5) | 21:15 21:40 21 20:57 (3) | 21:19 | 20:22 17 19:52(5) | 19:11 | 18:03 | 16:13 | 16:05
25 08:07 | 07:11 | 06:08 05:58 19:28 (5) | 05:08 04:54 20:36 (3) | 05:24 | 06:13 19:36 (5) | 07:04 | 06:56 | 07:50 | 08:23
| 16:48 | 17:45 | 18:35 20:28 21 19:49 (5) | 21:16 21:40 21 20:57 (3) | 21:17 | 20:20 15 19:51 (5) | 19:08 | 17:01 | 16:12 | 16:06
26 | 08:05 | 07:09 | 06:06 05:56 19:28 (5) | 05:07 04:55 20:37 (3) | 05:25 | 06:15 19:37 (5) | 07:06 | 06:57 | 07:52 | 08:23
| 16:49 | 17:47 | 18:37 20:30 21 19:49 (5) | 21:17 21:40 21 20:58(3) | 21:16 | 20:18 11 19:48 (5) | 19:06 | 16:59 | 16:11 | 16:07
27| 08:04 | 07:07 | 06:03 05:54 19:29 (5) | 05:05 04:55 20:37 (3) | 05:27 | 06:16 19:41 (5) | 07:07 | 06:59 | 07:54 | 08:23
| 16:51 | 17:49 | 18:38 20:32 19 19:48 (5) | 21:19 21:40 21 20:58 (3) | 21:15 | 20:15 4 19:45(5) | 19:03 | 16:57 | 16:10 | 16:07
28 08:03 | 07:05 | 06:01 05:52 19:29 (5) | 05:04 04:56 20:38 (3) | 05:28 | 06:18 07:09 | 07:01 | 07:55 | 08:24
| 16:53 | 17:51 | 18:40 20:33 18 19:47 (5) | 21:20 21:40 20 20:58(3) | 21:13 | 20:13 19:01 | 16:55 | 16:09 | 16:08
29 | 08:01 | | 06:59 05:50 19:30 (5) | 05:03 04:56 20:38 (3) | 05:30 | 06:20 07:11 | 07:03 | 07:57 | 08:24
| 16:55 | | 19:42 20:35 16 19:46 (5) | 21:21 21:39 20 20:58 (3) | 21:12 | 20:11 18:59 | 16:53 | 16:08 | 16:09
30 | 08:00 | | 06:56 05:48 19:32 (5) | 05:02 04:57 20:39 (3) | 05:31 | 06:21 07:12 | 07:05 | 07:58 | 08:24
| 16:57 | | 19:44 20:37 13 19:45(5) | 21:22 21:39 19 20:58 (3) | 21:10 | 20:09 18:56 | 16:51 | 16:07 | 16:10
31 07:58 | | 06:54 | 05:01 05:33 | 06:23 | 07:06 | | 08:24
| 16:59 | | 19:45 | 21:24 21:08 | 20:06 | 16:49 | | 16:11
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500 | 503 | 455 | 381 | 331 | 265 | 242

astr.max.mdgl.Beschattung | | | | 263 | 9 | 512 | 125 | 276 | | | |

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)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-30 - Irxleben, Im Fuchstal 87
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich 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 [ Juli | August | September | Oktober |NovembefDezember
1]08:24 07:57 | 07:03 | 06:52 07:14 (Hw1) | 05:46 | 05:00 20:08 (3) | 04:57 20:17 (3) | 05:34 | 06:24 19:23 (5) | 07:14 07:08 08:00
| 16:12 17:00 | 17:53 | 19:47 9 07:23 (Hwi) | 20:39 121:25 24 20:32(3)|21:39 18  20:35(3) | 21:07 120:04 14 19:37 (5) | 18:54 16:47 16:07
2 08:24 07:55 | 07:00 | 06:49 07:12 (Hw1) | 05:44 | 05:00 20:09 (3) | 04:58 20:18 (3) | 05:36 | 06:26 19:23 (5) | 07:16 07:10 08:01
| 16:13 17:02 | 17:54 | 19:49 12 07:24 (Hw1) | 20:40 | 21:26 23 20:32(3) | 21:39 17 20:35(3) | 21:05 | 20:02 11 19:34 (5) | 18:52 16:46 16:06
308:24 07:53 | 06:58 | 06:47 07:11 (Hwl) | 05:42 | 04:59 20:09 (3) | 04:59 20:18 (3) | 05:37 | 06:28 19:26 (5) | 07:17 07:12 08:03
16:14 17:04 17:56 19:50 13 0 (Hwl1) | 20:42 21:27 23 20:32(3) | 21:38 18  20:36 (3) | 21:03 20:00 6 19:32(5) | 18:49 16:44 16:05
408:23 07:52 06:56 06:45 0 (Hw1) | 05:40 04:58 20:10 (3) | 04:59 20:17 (3) | 05:39 06:29 07:19 07:14 08:04
16:16 17:06 17:58 19:52 13 0 (Hwl) | 20:44 21:28 21 20:31(3) | 21:38 19 20:36 (3) | 21:02 19:57 18:47 16:42 16:05
5 08:23 07:50 06:54 06:42 07:10 (Hw1) | 05:39 04:57 20:11 (3) | 05:00 20:17 (3) | 05:40 06:31 07:08 (Hw1) | 07:21 07:16 08:05
16:17 17:08 18:00 19:54 13 07:23 (Hwl) | 20:45 21:29 21 20:32(3) | 21:37 20 20:37 (3) | 21:00 19:55 8  07:16 (Hwl) | 18:45 16:40 16:04
6] 08:23 07:48 06:52 06:40 07:11 (Hw1) | 05:37 04:57 20:11 (3) | 05:01 20:17 (3) | 05:42 06:33 07:07 (Hw1) | 07:22 07:17 08:07
16:18 17:10 18:02 19:56 1 0 (Hwl1) | 20:47 21:30 20 20:31(3) | 21:37 20 20:37(3) | 20:58 19:53 11 07:18 (Hw1) | 18:43 16:38 16:04
7 08:22 07:47 06:49 06:38 0 (Hw1) | 05:35 04:56 20:12 (3) | 05:02 20:17 (3) | 05:44 06:34 07:05 (Hw1) | 07:24 07:19 08:08
16:19 17:12 18:03 19:57 8  07:20 (Hw1) | 20:49 21:31 20 20:32(3) | 21:36 21 20:38 (3) | 20:56 19:50 13 07:18 (Hwl) | 18:40 16:37 16:03
8 08:22 07:45 06:47 06:35 05:33 04:56 20:12 (3) | 05:03 20:17 (3) | 05:45 06:36 07:05 (Hw1) | 07:26 07:21 08:09
16:21 17:13 18:05 19:59 20:50 21:32 19 20:31(3) | 21:36 22 20:39(3) | 20:54 19:48 13 07:18 (Hw1) | 18:38 16:35 16:03
9 08:21 07:43 06:45 06:33 19:28 (5) | 05:31 04:55 20:12 (3) | 05:04 20:17 (3) | 05:47 06:38 07:04 (Hw1) | 07:28 07:23 08:10
16:22 17:15 18:07 20:01 6 19:34 (5) | 20:52 21:33 19 20:31(3) | 21:35 22 20:39(3) | 20:52 19:46 13 07:17 (Hw1) | 18:36 16:33 16:03
10 | 08:21 07:41 06:43 06:31 19:25 (5) | 05:30 04:55 20:13 (3) | 05:05 20:17 (3) | 05:48 06:39 07:05 (Hw1) | 07:29 07:25 08:11
16:23 17:17 18:09 20:03 11 19:36 (5) | 20:53 21:34 18 20:31(3) | 21:34 23 20:40 (3) | 20:51 19:43 12 07:17 (Hwl) | 18:33 16:32 16:02
11| 08:20 07:39 06:40 06:29 19:24 (5) | 05:28 04:54 20:13 (3) | 05:06 20:17 (3) | 05:50 06:41 07:06 (Hw1) | 07:31 07:26 08:13
16:25 17:19 18:10 20:04 14 19:38 (5) | 20:55 21:34 18 20:31(3) | 21:33 23 20:40 (3) | 20:49 19:41 9 07:15 (Hw1) | 18:31 16:30 16:02
12 | 08:20 07:38 06:38 06:26 19:22 (5) | 05:26 20:17 (3) | 04:54 20:14 (3) | 05:07 20:17 (3) | 05:52 06:42 07:08 (Hw1) | 07:33 07:28 08:14
16:26 17:21 18:12 20:06 17 19:39 (5) | 20:57 4 20:21(3) | 21:35 17 20:31(3) | 21:32 23 20:40 (3) | 20:47 19:39 6 07:14 (Hwl) | 18:29 16:29 16:02
13| 08:19 07:36 06:36 06:24 19:21 (5) | 05:25 20:14 (3) | 04:54 20:15 (3) | 05:08 20:17 (3) | 05:53 06:44 07:10 (Hw1) | 07:34 07:30 08:15
16:28 17:23 18:14 20:08 19 19:40 (5) | 20:58 11 20:25(3) | 21:36 16 20:31(3) | 21:32 24 20:41(3) | 20:45 19:36 1 07:11 (Hwl) | 18:27 16:27 16:02
14| 08:18 07:34 06:33 06:22 19:21 (5) | 05:23 20:11 (3) | 04:53 20:15 (3) | 05:09 20:16 (3) | 05:55 06:46 07:36 07:32 08:16
16:29 17:25 18:16 20:09 19 19:40 (5) | 21:00 15 20:26 (3) | 21:36 16 20:31 (3) | 21:31 25 20:41(3) | 20:43 19:34 18:25 16:26 16:02
15| 08:17 07:32 06:31 06:20 19:21 (5) | 05:21 20:11 (3) | 04:53 20:16 (3) | 05:10 20:16 (3) | 05:57 06:47 07:38 07:33 08:16
16:31 17:27 18:18 20:11 19 19:40 (5) | 21:01 16 20:27 (3) | 21:37 15 20:31(3) | 21:30 25 20:41(3) | 20:41 19:32 18:22 16:24 16:02
16 | 08:16 07:30 06:29 06:18 19:21 (5) | 05:20 20:09 (3) | 04:53 20:15 (3) | 05:12 20:16 (3) | 05:58 06:49 07:40 07:35 08:17
16:32 17:29 18:19 20:13 19 19:40 (5) | 21:03 19 20:28 (3) | 21:37 15 20:30 (3) | 21:29 25 20:41(3) | 20:39 19:29 18:20 16:23 16:02
17 | 08:16 07:28 06:26 06:15 19:21 (5) | 05:18 20:09 (3) | 04:53 20:16 (3) | 05:13 20:16 (3) | 06:00 06:51 07:41 07:37 08:18
16:34 17:30 18:21 20:15 18 19:39 (5) | 21:05 20 20:29 (3) | 21:38 14 20:30(3) | 21:28 25 20:41(3) | 20:37 19:27 18:18 16:21 16:02
18 | 08:15 07:26 06:24 06:13 19:20 (5) | 05:17 20:08 (3) | 04:53 20:17 (3) | 05:14 20:16 (3) | 06:01 06:52 07:43 07:39 08:19
16:36 17:32 18:23 20:16 18 19:38 (5) | 21:06 22 20:30(3) | 21:38 14 20:31 (3) | 21:26 25 20:41(3) | 20:35 19:25 18:16 16:20 16:03
19 | 08:14 07:24 06:22 06:11 19:21 (5) | 05:15 20:07 (3) | 04:53 20:17 (3) | 05:15 20:17 (3) | 06:03 06:54 07:45 07:40 08:20
16:37 17:34 18:25 20:18 16 19:37 (5) | 21:08 23 20:30(3) | 21:39 14 20:31 (3) | 21:25 25 20:42(3) | 20:33 19:22 18:14 16:19 16:03
20 | 08:13 07:22 06:19 06:09 19:22 (5) | 05:14 20:07 (3) | 04:53 20:17 (3) | 05:17 20:17 (3) | 06:05 06:56 07:47 07:42 08:20
16:39 17:36 18:26 20:20 13 19:35 (5) | 21:09 23 20:30(3) | 21:39 14 20:31(3) | 21:24 25 20:42(3) | 20:30 19:20 18:12 16:17 16:03
21| 08:11 07:20 06:17 06:07 19:24 (5) | 05:13 20:07 (3) | 04:53 20:17 (3) | 05:18 20:17 (3) | 06:06 19:32 (5) | 06:57 07:48 07:44 08:21
16:41 17:38 18:28 20:21 9 19:33 (5) | 21:10 24 20:31(3) | 21:39 14 20:31 (3) | 21:23 24 20:41(3) | 20:28 2 19:34(5) | 19:18 18:09 16:16 16:04
22| 08:10 07:18 06:15 06:05 05:11 20:07 (3) | 04:53 20:17 (3) | 05:20 20:17 (3) | 06:08 19:28 (5) | 06:59 07:50 07:46 08:21
16:42 17:40 18:30 20:23 21:12 25 20:32(3) | 21:39 14 20:31(3) | 21:22 24 20:41(3) | 20:26 10 19:38(5) | 19:15 18:07 16:15 16:04
23| 08:09 07:16 06:12 06:02 05:10 20:07 (3) | 04:54 20:17 (3) | 05:21 20:18 (3) | 06:10 19:27 (5) | 07:01 07:52 07:47 08:22
16:44 17:42 18:31 20:25 21:13 25 20:32(3) | 21:40 14 20:31 (3) | 21:20 23 20:41(3) | 20:24 13 19:40 (5) | 19:13 18:05 16:14 16:05
24| 08:08 07:13 06:10 06:00 05:09 20:07 (3) | 04:54 20:18 (3) | 05:22 20:18 (3) | 06:11 19:25 (5) | 07:02 07:54 07:49 08:22
16:46 17:43 18:33 20:27 21:15 25 20:32(3) | 21:40 14 20:32 (3) | 21:19 23 20:41(3) | 20:22 15 19:40 (5) | 19:11 18:03 16:13 16:05
25 | 08:07 07:11 06:08 05:58 05:08 20:06 (3) | 04:54 20:18 (3) | 05:24 20:18 (3) | 06:13 19:24 (5) | 07:04 06:56 07:50 08:23
16:48 17:45 18:35 20:28 21:16 25 20:31(3) | 21:40 14 20:32(3) | 21:17 22 20:40 (3) | 20:20 17 19:41(5) | 19:08 17:01 16:12 16:06
26 | 08:05 07:09 06:05 05:56 05:06 20:06 (3) | 04:55 20:18 (3) | 05:25 20:19 (3) | 06:15 19:23 (5) | 07:06 06:57 07:52 08:23
16:49 17:47 18:37 20:30 21:17 25 20:31(3) | 21:40 15 20:33 (3) | 21:16 21 20:40 (3) | 20:18 18  19:41 (5) | 19:06 16:59 16:11 16:07
27| 08:04 07:07 06:03 05:54 05:05 20:07 (3) | 04:55 20:18 (3) | 05:27 20:19 (3) | 06:16 19:22 (5) | 07:07 06:59 07:54 08:23
16:51 17:49 18:38 20:32 21:19 25 20:32(3) | 21:40 15 20:33(3) | 21:15 20 20:39 (3) | 20:15 20 19:42(5) | 19:03 16:57 16:10 16:07
28 | 08:03 07:05 06:01 05:52 05:04 20:08 (3) | 04:56 20:18 (3) | 05:28 20:20 (3) | 06:18 19:21 (5) | 07:09 07:01 07:55 08:23
16:53 17:51 18:40 20:33 21:20 24 20:32(3) | 21:40 16 20:34 (3) | 21:13 18  20:38 (3) | 20:13 20 19:41(5) | 19:01 16:55 16:09 16:08
29 | 08:01 06:59 05:50 05:03 20:08 (3) | 04:56 20:18 (3) | 05:30 20:21 (3) | 06:20 19:22 (5) | 07:11 07:03 07:57 08:24
16:55 19:42 20:35 21:21 24 20:32(3) | 21:39 16 20:34 (3) | 21:12 16 20:37 (3) | 20:11 19 19:41(5) | 18:59 16:53 16:08 16:09
30 | 08:00 06:56 05:48 05:02 20:08 (3) | 04:57 20:18 (3) | 05:31 20:22 (3) | 06:21 19:22 (5) | 07:12 07:05 07:58 08:24
16:57 19:44 20:37 21:22 24 20:32(3) | 21:39 17 20:35(3) | 21:10 14 20:36 (3) | 20:09 19 19:41(5) | 18:56 16:51 16:07 16:10
31 07:58 | 06:54 07:17 (Hw1) | | 05:01 20:08 (3) | | 05:33 20:25 (3) | 06:23 19:22 (5) | | 07:06 08:24
| 16:59 119:45 6 07:23 (Hwi) | |21:224 24 20:32(3) | | 21:08 9 20:34(3)]20:06 17 19:39(5) | | 16:49 16:11
Sonnenscheinstunden | 258 277 | 367 | 416 | 486 | 500 | 503 | 455 | 381 | 331 | 265 242

astr.max.mogl.Beschattung | | 6 | 277 | 423 | 510 | 659 | 170 | 117 | |
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)
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Projekt:

19-1-3120-001

RauBe Beteiligungs Gmb

Steinburgring 29
48431 Rheine

SHADOW - Kalender

Beschreibung:
Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Seite 87 von 140

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-31 - Irxleben, Niederndodeleber StraBe 22a
Voraussetzungen fiir Berechnung des Schattenwurfs

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
108:24
| 16:12
2108:24
| 16:13
3108:24
| 16:14
4108:23
| 16:16
5108:23
| 16:17
6]08:23
| 16:18
7108:22
| 16:19
808:22
| 16:21
9]08:21
| 16:22
10 | 08:21
1 16:23
11| 08:20
| 16:25
12 | 08:20
| 16:26
13 | 08:19
| 16:28
14 | 08:18
| 16:29
15| 08:17
1 16:31
16 | 08:16
116:32
17 | 08:16
| 16:34
18 | 08:15
| 16:36
19 | 08:14
116:37
20 | 08:13
| 16:39
21| 08:11
| 16:41
22| 08:10
| 16:42
23| 08:09
| 16:44
24 | 08:08
| 16:46
25 | 08:07
| 16:48
26 | 08:05
| 16:49
27 | 08:04
| 16:51
28 | 08:02
| 16:53
29 | 08:01
| 16:55
30 | 08:00
| 16:57
3107:58
| 16:59

Sonnenscheinstunden | 258
astr.max.mogl.Beschattung |

| Februar
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2
6
0
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0
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|17:53
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7 07:03 (Hwi)
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13 07:05 (Hwi)
06:50 (Hwi)
15 07:05 (Hwi)
06:50 (Hw1)
15 07:05 (Hwi)
06:50 (Hwi)
14 07:04 (Hwi)
06:50 (Hw1)
14 07:04 (Hwi)
06:51 (Hw1)
12 07:03 (Hwi)
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|

|

|

|
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5.

0:52
5:30
0:53
5:28
0:55
5:26
0:57
5:25
0:58
5:23
1:00
5:21
1:01
5:20
1:03
5:18
1:04
5:17
1:06

9 07:01 (Hw1)
06:54 (Hwi)
3 06:57 (Hwi)

112

18

19

20

21

21

22

22

22

23

23

23

22

22
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| Juni
| 05:00
121225 22
| 05:00
121226 22
| 04:59
121227 21
| 04:58
|21:28 21
| 04:57
121229 21
| 04:57
121:30 20
| 04:56
| 21:31 19
| 04:56
| 21:32 19
| 04:55
121:33 19
| 04:55
121:34 18
| 04:54
121:34 18
| 04:54
| 21:35 17
| 04:54
| 21:36 17
| 04:53
121:36 16
20:23 (3) | 04:53
20:30 (3) | 21:37 16
20:20 (3) | 04:53
20:31(3) [ 21:37 15
20:19 (3) | 04:53
20:33(3) | 21:38 15
20:18 (3) | 04:53
20:34(3) | 21:38 15
20:17 (3) | 04:53
20:35(3) | 21:39 14
20:16 (3) | 04:53
20:35(3) [ 21:39 15
20:16 (3) | 04:53
20:36(3) [ 21:39 15
20:16 (3) | 04:53
20:37(3) [ 21:39 15
20:16 (3) | 04:54
20:37 (3) | 21:40 15
20:16 (3) | 04:54
20:38(3) [ 21:40 14
20:15 (3) | 04:54
20:37(3) | 21:40 15
20:15 (3) | 04:55
20:37(3) | 21:40 15
20:15 (3) | 04:55
20:38 (3) [ 21:40 15
20:16 (3) | 04:56
20:39 (3) | 21:40 16
20:16 (3) | 04:56
20:39(3) [ 21:39 16
20:16 (3) | 04:57
20:38(3) | 21:39 17
20:16 (3) |
20:38 (3) |
| 500
|

|3uli

20:16 (3) | 04:57
8 (3) | 21:39
7(3) | 04:58
9(3) | 21:39

567

| August

| September

06:57 (Hw1) | 07:04
07:02 (Hw1) | 19:08
06:54 (Hw1) | 07:06
07:03 (Hw1) | 19:06
06:53 (Hw1) | 07:07
07:05 (Hw1) | 19:03
06:51 (Hw1) | 07:09
07:05 (Hw1) | 19:01
06:51 (Hw1) | 07:11
07:05 (Hw1) | 18:59
06:51 (Hwi) | 07:12
07:05 (Hw1) | 18:56
06:50 (Hw1) |
07:04 (Hw1) |
| 381
| 30

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

Tag im Monat

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

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

Zeitpunkt (SS:MM) Schattenende

| Oktober

06:51 (Hw1) | 07:14
07:04 (Hw1) | 18:54
06:52 (Hw1) | 07:16
07:02 (Hw1) | 18:52
06:54 (Hw1) | 07:17
07:01 (Hw1) | 18:49

| 07:19

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

10.02.2021 12:14 / 49

| November Dezember
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Projekt: Beschreibung:

19-1-3120-001 Windpark Irxleben, Landkreis Borde,
RauBe Beteiligungs GmbH Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Kalender

Seite 88 von 140

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-32 - Irxleben, Im Fuchstal 66e

Voraussetzungen fiir Berechnung des Schattenwurfs

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
1]08:24 | 07:57 | 07:03 | 06:52 | 05:46 19:35 (5) | 05:00
| 16:12 | 17:00 | 17:53 | 19:47 | 20:39 23 19:58 (5) | 21:25
2| 08:24 | 07:55 | 07:01 | 06:49 | 05:44 19:35 (5) | 05:00
| 16:13 | 17:02 | 17:54 19:49 | 20:40 22 19:57(5) | 2
3 08:24 | 07:53 | 06:58 06:47 | 05:42 19:35 (5) | 04:59
| 16:14 | 17:04 | 17:56 19:51 | 20:42 21 19:56 (5) | 21:27
4 08:23 | 07:52 | 06:56 06:45 | 05:40 19:36 (5) | 04:58
| 16:16 | 17:06 | 17:58 19:52 | 20:44 20 19:56 (5)
5 08:23 | 07:50 | 06:54 06:42 | 05:39 19:37 (5)
| 16:17 | 17:08 | 18:00 19:54 | 20:45 18  19:55(5)
6| 08:23 | 07:48 | 06:52 06:40 | 05:37 19:38 (5)
| 16:18 | 17:10 | 18:02 19:56 | 20:47 16 19:54(5)
7| 08:22 | 07:47 | 06:49 06:38 | 05:35 19:38 (5)
| 16:19 | 17:12 | 18:03 19:57 | 20:49 15 19:53 (5)
8 08:22 | 07:45 | 06:47 06:35 | 05:33 19:41 (5)
| 16:21 | 17:14 | 18:05 19:59 | 20:50 10 19:51(5)
9| 08:21 | 07:43 | 06:45 06:33 | 05:31 19:43 (5)
| 16:22 | 17:15 | 18:07 20:01 | 20:52 5 19:48(5)
10 | 08:21 | 07:41 | 06:43 06:31 | 05:30
| 16:23 | 17:17 | 18:09 20:03 | 20:53
11 08:20 | 07:39 | 06:40 06:29 | 05:28
| 16:25 | 17:19 | 18:10 20:04 | 20:55
12 ] 08:20 | 07:38 | 06:38 06:26 | 05:26
| 16:26 | 17:21 | 18:12 20:06 | 20:57
13]08:19 | 07:36 | 06:36 06:24 | 05:25 20:20 (2)
| 16:28 | 17:23 | 18:14 20:08 | 20:58 8 20:28(2)
14| 08:18 | 07:34 | 06:33 06:22 | 05:23 20:18 (2)
| 16:29 | 17:25 | 18:16 20:09 | 21:00 11 20:29 (2)
15 08:17 | 07:32 | 06:31 06:20 | 05:21 20:17 (2)
| 16:31 | 17:27 | 18:18 20:11 | 21:01 14 20:31(2)
16 | 08:16 | 07:30 | 06:29 06:18 | 05:20 20:16 (2)
| 16:32 | 17:29 | 18:19 20:13 | 21:03 15 20:31(2)
17 | 08:16 | 07:28 | 06:26 06:15 | 05:18 20:15 (2)
| 16:34 | 17:30 | 18:21 20:15 | 21:05 17 20:32(2)
18 | 08:15 | 07:26 | 06:24 06:13 | 05:17 20:15 (2)
| 16:36 | 17:32 | 18:23 20:16 | 21:06 18 20:33(2)
19 | 08:14 | 07:24 | 06:22 06:11 | 05:16 20:14 (2)
| 16:37 | 17:34 | 18:25 20:18 | 21:08 19 20:33(2)
20 | 08:13 | 07:22 | 06:19 06:09 | 05:14 20:14 (2)
| 16:39 | 17:36 | 18:26 20:20 | 21:09 19 20:33(2) | 2
21]08:11 | 07:20 | 06:17 06:07 | 05:13 20:14 (2) | O
| 16:41 | 17:38 | 18:28 20:21 | 21:10 20 20:34(2) | 2
22| 08:10 | 07:18 | 06:15 06:05 19:43 (5) | 05:11 20:14 (2) | O
| 16:42 | 17:40 | 18:30 20:23 9 19:52(5) | 21:12 20 20:34(2) | 2
23| 08:09 | 07:16 | 06:13 06:02 19:41 (5) | 05:10 20:14 (2) | O«
| 16:44 | 17:42 | 18:32 20:25 13 19:54(5) | 21:13 21 20:35(2) | 2
24 | 08:08 | 07:13 | 06:10 06:00 19:39 (5) | 05:09 20:15 (2) | 0
| 16:46 | 17:43 | 18:33 20:27 16 19:55(5) | 21:15 20 20:35(2) | 21:
25 | 08:07 | 07:11 | 06:08 05:58 19:38 (5) | 05:08 20:14 (2) | 04:
| 16:48 | 17:45 | 18:35 20:28 18 19:56 (5) | 21:16 20 20:34(2) | 21:
26 | 08:05 | 07:09 | 06:06 05:56 19:37 (5) | 05:07 20:14 (2) | O
| 16:49 | 17:47 | 18:37 20:30 20 19:57(5) | 21:17 20 20:34(2) | 2
27 | 08:04 | 07:07 | 06:03 05:54 19:36 (5) | 05:05 20:14 (2) | 04:
| 16:51 | 17:49 | 18:38 20:32 21 19:57(5) | 21:19 20 20:34(2) | 21:
28 | 08:03 | 07:05 | 06:01 05:52 19:35 (5) | 05:04 20:16 (2) | 04:
| 16:53 | 17:51 | 18:40 20:33 22 19:57(5) | 21:20 18 20:34(2) | 2
29 | 08:01 | | 06:59 05:50 19:35 (5) | 05:03 20:16 (2) | 0
| 16:55 | | 19:42 20:35 22 19:57(5) | 21:21 18 20:34(2) | 2
30 | 08:00 | | 06:56 05:48 19:36 (5) | 05:02 20:16 (2) | O
| 16:57 | | 19:44 20:37 22 19:58(5) | 21:22 18 20:34(2) | 21:39
31107:58 | | 06:54 | 05:01 20:17 (2)
| 16:59 | | 19:45 | 21:24 16 20:33(2)
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
astr.max.mogl.Beschattung | | | | 163 | 482 |

| Juli | August
20:17 (2) | 04:57 | 05:34
16 20:33(2) | 21:39 | 21:07
20:18 (2) | 04:58 | 05:36
15 20:33(2) | 21:39 | 21:05
20:19 (2) | 04:59 | 05:37
13 20:32(2) | 21:38 | 21:03
20:19 (2) | 04:59 20:30 (2) | 05:39 19:52 (5)
13 20:32(2) | 21:38 3 20:33(2) | 21:02 8  20:00 (5)
20:21 (2) | 05:00 20:29 (2) | 05:40 19:49 (5)
11 20:32(2) | 21:37 6 20:35(2)|21:00 13 20:02 (5)
20:21 (2) | 05:01 20:28 (2) | 05:42 19:48 (5)
9 20:30(2) | 21:37 8  20:36(2) | 20:58 15 20:03 (5)
20:23 (2) | 05:02 20:27 (2) | 05:44 19:47 (5)
7 20:30(2) | 21:36 11 20:38(2) [ 20:56 17 20:04 (5)
20:24 (2) | 05:03 20:27 (2) | 05:45 19:46 (5)
5 20:29(2) | 21:36 12 20:39(2) | 20:54 19 20:05(5)
05:04 20:27 (2) | 05:47 19:45 (5)
21:35 12 20:39(2) | 20:53 20 20:05 (5)
05:05 20:26 (2) | 05:48 19:45 (5)
21:34 14 20:40 (2) | 20:51 21 20:06 (5)
05:06 20:26 (2) | 05:50 19:44 (5)
21:33 15 20:41(2) | 20:49 22 20:06 (5)
05:07 20:25 (2) | 05:52 19:44 (5)
21:32 16 20:41(2) | 20:47 22 20:06 (5)
05:08 20:25 (2) | 05:53 19:43 (5)
21:32 17 20:42(2) | 20:45 23 20:06 (5)
05:09 20:25 (2) | 05:55 19:43 (5)
21:31 17 20:42(2) | 20:43 23 20:06 (5)
05:11 20:24 (2) | 05:57 19:43 (5)
21:30 19 20:43(2) | 20:41 22 20:05(5)
05:12 20:24 (2) | 05:58 19:44 (5)
21:29 19 20:43(2) | 20:39 21 20:05 (5)
05:13 20:24 (2) | 06:00 19:43 (5)
21:28 19 20:43(2) | 20:37 20 20:03 (5)
05:14 20:24 (2) | 06:01 19:45 (5)
21:26 19 20:43(2) | 20:35 18 20:03 (5)
05:16 20:24 (2) | 06:03 19:45 (5)
21:25 20 20:44(2) | 20:33 16 20:01(5)
05:17 20:24 (2) | 06:05 19:47 (5)
21:24 20 20:44(2) [ 20:30 12 19:59 (5)
05:18 20:24 (2) | 06:06 19:50 (5)
21:23 20 20:44(2) | 20:28 7 19:57(5)
05:20 20:24 (2) | 06:08
21:22 20 20:44(2) | 20:26
05:21 20:25(2) | 06:10
21:20 19 20:44(2) | 20:24
05:22 20:25(2) | 06:11
21:19 19 20:44(2) | 20:22
05:24 20:25(2) | 06:13
21:17 18 20:43(2) | 20:20
05:25 20:26 (2) | 06:15
21:16 17 20:43(2) | 20:18
05:27 20:26 (2) | 06:16
21:15 16 20:42(2) | 20:15
05:28 20:27 (2) | 06:18
21:13 15 20:42(2) | 20:13
05:30 20:28 (2) | 06:20
21:12 13 20:41(2) | 20:11
05:31 20:29 (2) | 06:21
21:10 10 20:39(2) | 20:09
05:33 20:32 (2) | 06:23
21:08 5 20:37(2) | 20:06
| 503 | 455
89 | 419 | 319

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

19-1-3120-001 Windpark Irxleben, Landkreis Borde,
RauBe Beteiligungs GmbH Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Kalender

Seite 89 von 140

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-33 - Irxleben, Im Fuchstal 71c

Voraussetzungen fiir Berechnung des Schattenwurfs

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
1]08:24 | 07:57 | 07:03 | 06:52 | 05:46 19:36 (5) | 05:00
| 16:12 | 17:00 | 17:53 | 19:47 | 20:39 10 19:46 (5) | 21:25
2| 08:24 | 07:55 | 07:01 | 06:49 | 05:44 19:39 (5) | 05:00
| 16:13 | 17:02 | 17:54 19:49 | 20:40 3 19:42(5) | 21:26
3 08:24 | 07:53 | 06:58 06:47 | 05:42 04:59
| 16:14 | 17:04 | 17:56 19:50 | 20:42 21:27
4 08:23 | 07:52 | 06:56 06:45 | 05:40 04:58
| 16:16 | 17:06 | 17:58 19:52 | 20:44 21:28
5 08:23 | 07:50 | 06:54 06:42 | 05:39 04:57
| 16:17 | 17:08 | 18:00 19:54 | 20:45 21:29
6| 08:23 | 07:48 | 06:52 06:40 | 05:37 04:57
| 16:18 | 17:10 | 18:02 19:56 | 20:47 21:30
7| 08:22 | 07:47 | 06:49 06:38 | 05:35 04:56
| 16:19 | 17:12 | 18:03 19:57 | 20:49 21:31
8 08:22 | 07:45 | 06:47 06:35 | 05:33 04:56
| 16:21 | 17:13 | 18:05 19:59 | 20:50 21:32
9| 08:21 | 07:43 | 06:45 06:33 | 05:31 04:55
| 16:22 | 17:15 | 18:07 20:01 | 20:52 21:33
10 | 08:21 | 07:41 | 06:43 06:31 | 05:30 04:55
| 16:23 | 17:17 | 18:09 20:03 | 20:53 21:34
11 08:20 | 07:39 | 06:40 06:29 | 05:28 04:54
| 16:25 | 17:19 | 18:10 20:04 | 20:55 21:34
12 ] 08:20 | 07:38 | 06:38 06:26 | 05:26 04:54
| 16:26 | 17:21 | 18:12 20:06 | 20:57 21:35
13]08:19 | 07:36 | 06:36 06:24 | 05:25 04:54
| 16:28 | 17:23 | 18:14 20:08 | 20:58 21:36
14| 08:18 | 07:34 | 06:33 06:22 | 05:23 04:53
| 16:29 | 17:25 | 18:16 20:09 | 21:00 21:36
15 08:17 | 07:32 | 06:31 06:20 | 05:21 04:53
| 16:31 | 17:27 | 18:18 20:11 | 21:01 21:37
16 | 08:16 | 07:30 | 06:29 06:18 | 05:20 04:53
| 16:32 | 17:29 | 18:19 20:13 | 21:03 21:37
171 08:16 | 07:28 | 06:26 06:15 19:41 (5) | 05:18 04:53
| 16:34 | 17:30 18:21 20:15 6 19:47 (5) | 21:05 21:38
18 ] 08:15 | 07:26 06:24 06:13 19:37 (5) | 05:17 04:53
| 16:36 | 17:32 18:23 20:16 12 19:49 (5) | 21:06 21:38
19| 08:14 | 07:24 06:22 06:11 19:35 (5) | 05:16 04:53
| 16:37 | 17:34 18:25 20:18 15 19:50 (5) | 21:08 21:39
20 08:13 | 07:22 06:19 06:09 19:34 (5) | 05:14 04:53
| 16:39 | 17:36 18:26 20:20 17 19:51(5) | 21:09 21:39
21]08:11 | 07:20 06:17 06:07 19:33 (5) | 05:13 04:53
| 16:41 | 17:38 18:28 20:21 19 19:52(5) | 21:10 21:39
22 08:10 | 07:18 06:15 06:05 19:32(5) | 05:11 04:53
| 16:42 | 17:40 18:30 20:23 20 19:52(5) | 21:12 21:39
23 08:09 | 07:16 06:12 06:02 19:32 (5) | 05:10 04:54
| 16:44 | 17:42 18:32 20:25 20 19:52(5) | 21:13 21:40
24| 08:08 | 07:13 06:10 06:00 19:31 (5) | 05:09 04:54
| 16:46 | 17:43 18:33 20:27 21 19:52(5) | 21:15 21:40
25 08:07 | 07:11 06:08 05:58 19:31 (5) | 05:08 04:54
| 16:48 | 17:45 18:35 20:28 21 19:52(5) | 21:16 21:40
26 | 08:05 | 07:09 06:06 05:56 19:31 (5) | 05:06 04:55
| 16:49 | 17:47 18:37 20:30 21 19:52(5) | 21:17 21:40
27| 08:04 | 07:07 06:03 05:54 19:32 (5) | 05:05 04:55
| 16:51 | 17:49 18:38 20:32 19 19:51(5) | 21:19 21:40
28 08:03 | 07:05 06:01 05:52 19:32 (5) | 05:04 04:56
| 16:53 | 17:51 18:40 20:33 18 19:50 (5) | 21:20 21:40
29| 08:01 | 06:59 05:50 19:33 (5) | 05:03 04:56
| 16:55 | 19:42 20:35 16 19:49 (5) | 21:21 21:39
30| 08:00 | 06:56 05:48 19:35 (5) | 05:02 04:57
| 16:57 | 19:44 20:37 13 19:48 (5) | 21:22 21:39
31]07:58 | 06:54 | 05:01
| 16:59 | 19:45 | 21:24
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
| |

astr.max.mogl.Beschattung | | | 238
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| Juli | August
20:41 (3) | 04:57 20:38 (3) | 05:34
20:44 (3) | 21:39 21 20:59(3) | 21:07
20:39 (3) | 04:58 20:39 (3) | 05:36
20:48 (3) | 21:39 20 20:59 (3) | 21:05
20:38 (3) | 04:59 20:40 (3) | 05:37
20:49 (3) | 21:38 19 20:59 (3) | 21:03
20:37 (3) | 04:59 20:40 (3) | 05:39
20:50 (3) | 21:38 18 20:58 (3) | 21:02
20:36 (3) | 05:00 20:41 (3) | 05:40
20:51(3) | 21:37 17 20:58 (3) | 21:00
20:36 (3) | 05:01 20:42 (3) | 05:42
20:52 (3) | 21:37 16  20:58 (3) | 20:58
20:36 (3) | 05:02 20:42 (3) | 05:44
20:53(3) | 21:36 16 20:58 (3) | 20:56
20:35 (3) | 05:03 20:44 (3) | 05:45
20:53 (3) | 21:36 13 20:57 (3) | 20:54
20:35 (3) | 05:04 20:45 (3) | 05:47
20:54 (3) | 21:35 12 20:57 (3) | 20:52
20:35 (3) | 05:05 20:46 (3) | 05:48
20:55(3) | 21:34 10 20:56 (3) | 20:51
20:34 (3) | 05:06 20:48 (3) | 05:50 19:46 (5)
20:54 (3) | 21:33 6  20:54(3) | 20:49 7 19:53(5)
20:35 (3) | 05:07 | 05:. 19:44 (5)
20:55 (3) | 21:32 12047 11 19:55(5)
20:35 (3) | 05:08 ] 05:53 19:42 (5)
20:56 (3) | 21:32 | 20:45 14 19:56 (5)
20:35 (3) | 05:09 | 05:55 19:41 (5)
20:56 (3) | 21:31 | 20:43 17 19:58(5)
20:35 (3) | 05:11 | 05:57 19:39 (5)
20:57 (3) | 21:30 12041 19 19:58 (5)
20:35 (3) | 05:12 | 05:58 19:39 (5)
20:57 (3) | 21:29 | 20:39 20 19:59 (5)
20:35(3) | 05:13 | 06:00 19:38 (5)
20:57 (3) | 21:28 120:37 20 19:58 (5)
20:35(3) | 05:14 | 06:01 19:38 (5)
20:58 (3) | 21:26 | 20:35 21 19:59 (5)
20:35(3) | 05:16 | 06:03 19:37 (5)
20:58 (3) | 21:25 | 20:33 21 19:58 (5)
20:36 (3) | 05:17 | 06:05 19:37 (5)
20:58 (3) | 21:24 120:30 21 19:58 (5)
20:36 (3) | 05:18 | 06:06 19:38 (5)
20:58 (3) | 21:23 | 20:28 20 19:58 (5)
20:36 (3) | 05:20 | 06:08 19:38 (5)
20:58 (3) | 21:22 12026 19 19:57 (5)
20:36 (3) | 05:21 | 06:10 19:39 (5)
20:58 (3) | 21:20 | 20:24 17 19:56 (5)
20:36 (3) | 05:22 | 06:11 19:39 (5)
20:59 (3) | 21:19 | 20:22 15 19:54(5)
20:36 (3) | 05:24 | 06:13 19:41 (5)
20:59 (3) | 21:17 12020 11 19:52(5)
20:37 (3) | 05:25 | 06:15 19:43 (5)
20:59 (3) | 21:16 | 20:18 6 19:49 (5)
20:37 (3) | 05:27 | 06:16
20:59 (3) | 21:15 | 20:15
20:38 (3) | 05:28 | 06:18
21:00 (3) | 21:13 | 20:13
20:38 (3) | 05:30 | 06:20
20:59 (3) | 21:12 | 20:11
20:39 (3) | 05:31 | 06:21
20:59 (3) | 21:10 | 20:09
05:33 | 06:23
21:08 | 20:06
| 503 | 455
|

| 168 259

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

19-1-3120-001 Windpark Irxleben, Landkreis Borde,
RauBe Beteiligungs GmbH Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Kalender

Seite 90 von 140

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-34 - Irxleben, Niederndodeleber StraBe 28

Voraussetzungen fiir Berechnung des Schattenwurfs

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]08:24 | 07:57 | 07:03 06:52 | 05:46 05:00
16:12 | 17:00 | 17:53 19:47 | 20:38 21:25
2| 08:24 | 07:55 | 07:00 06:49 | 05:44 05:00
16:13 | 17:02 17:54 19:49 | 20:40 21:26
3108:24 | 07:53 06:58 06:47 | 05:42 04:59
16:14 | 17:04 17:56 19:50 | 20:42 21:27
4| 08:23 | 07:52 06:56 06:45 | 05:40 04:58
16:16 | 17:06 17:58 19:52 | 20:44 21:28
508:23 | 07:50 06:54 06:42 | 05:39 04:57
16:17 | 17:08 | 18:00 19:54 | 20:45 21:29
6| 08:23 | 07:48 | 06:52 06:40 | 05:37 04:57
16:18 | 17:10 | 18:02 19:56 | 20:47 21:30
7| 08:22 | 07:47 | 06:49 06:38 | 05:35 04:56
16:19 | 17:12 18:03 19:57 | 20:49 21:31
8 08:22 | 07:45 06:47 06:35 | 05:33 04:56
16:21 | 17:13 18:05 19:59 | 20:50 21:32
9] 08:21 | 07:43 06:45 06:33 | 05:31 04:55
16:22 | 17:15 18:07 20:01 | 20:52 21:33
10 | 08:21 | 07:41 06:43 06:31 | 05:30 04:55
16:23 | 17:17 18:09 20:03 | 20:53 21:34
11]08:20 | 07:39 06:40 06:29 | 05:28 04:54
16:25 | 17:19 18:10 20:04 | 20:55 21:34
12 ] 08:20 | 07:38 06:38 06:26 | 05:26 04:54
|16:26 | 17:21 | 18:12 | 20:06 | 20:57 | 21:35
131 08:19 | 07:36 06:36 06:24 | 05:25 04:54
16:28 | 17:23 18:14 20:08 | 20:58 21:36
141 08:18 | 07:34 06:33 06:22 | 05:23 04:53
16:29 | 17:25 18:16 20:09 | 21:00 21:36
15]08:17 | 07:32 | 06:31 | 06:20 | 05: 21 | 04:53
16:31 | 17:27 18:18 20:11 | 212 21:37
16 | 08:16 | 07:30 06:29 06:18 06:41 (Hw1) | 05:. 2 04:53
16:32 | 17:29 18:19 20:13 5 06:46 (Hwl) | 21:0: 21:37
17 ] 08:16 | 07:28 06:26 06:15 06:39 (Hw1) | 05:1 04:53
|16:3¢ | 17:30 | 18:21 | 20:15 9 06:48 (Hwl) | 21:0 | 21:38
18| 08:15 | 07:26 | 06:24 06:13 06:36 (Hw1) | 05:1 20:31 (3) | 04:53
16:36 | 17:32 | 18:23 20:16 12 06:48 (Hwl) | 21:0 3 20:34(3) | 21:38
19| 08:14 | 07:24 | 06:22 06:11 06:34 (Hw1) | 05:1 20:27 (3) | 04:53
16:37 | 17:34 | 18:25 20:18 15 06:49 (Hwl) | 21:0 9 20:36 (3) | 21:39
20]08:12  [07:22 | 06:19 | 06:09 06:34 (Hw1) | 05:1 20:26 (3) | 04:53
16:39 | 17:36 | 18:26 20:20 15 06:49 (Hwl) | 21:0 12 20:38(3) | 21:39
21]08:11 | 07:20 | 06:17 06:07 06:34 (Hw1) | 05:1 20:25 (3) | 04:53
16:41 | 17:38 | 18:28 20:21 15 06:49 (Hwi) | 21:1 14 20:39 (3) | 21:39
22| 08:10 | 07:18 | 06:15 06:05 06:34 (Hw1) | 05:1 20:25 (3) | 04:53
16:42 | 17:40 | 18:30 20:23 14 06:48 (Hw1) | 21:1. 16 20:41(3) | 21:39
23 | 08:09 | 07:16 | 06:12 06:02 06:34 (Hw1) | 05:1 20:24 (3) | 04:54
16:44 | 17:42 | 18:31 20:25 14 06:48 (Hw1) | 21:1. 18 20:42 (3) | 21:40
24 | 08:08 | 07:13 | 06:10 06:00 06:34 (Hw1) | 05:09 20:24 (3) | 04:54
16:46 | 17:43 | 18:33 20:27 13 06:47 (Hwi) | 21:1. 19 20:43 (3) | 21:40
25]08:07 |07:11 | 06:08 | 05:58 06:35 (Hw1) | 05:0 20:22 (3) | 04:54
| 16:48 | 17:45 | 18:35 | 20:28 10 06:45 (Hwi) | 21:1 20 20:42(3) | 21:40
26108:05  |07:09 | 06:05 | 05:56 06:37 (Hw1) | 05:0 20:22 (3) | 04:55
| 16:49 | 17:47 | 18:37 | 20:30 6 06:43 (Hwi) | 21: 21 20:43(3) | 21:40
27 | 08:04 | 07:07 | 06:03 | 05:54 | 05: 20:22 (3) | 04:55
|16:51 | 17:49 | 18:38 | 20:32 | 21: 21 20:43 (3) | 21:40
28 | 08:02 | 07:05 | 06:01 | 05:52 | 05: 20:23 (3) | 04:56
|16:53 | 17:51 | 18:40 | 20:33 | 21: 21 20:44 (3) | 21:40
29 | 08:01 | | 06:58 | 05:50 | 05: 20:23 (3) | 04:56
| 16:55 | | 19:42 | 20:35 | 21: 21 20:44(3) | 21:39
30]08:00 | | 06:56 | 05:48 | 05: 20:23 (3) | 04:57
| 16:57 | | 19:44 | 20:37 | 21: 21 20:44(3) | 21:39
31]07:58 | | 06:54 | | 05: 20:22(3) |
| 16:59 | | 19:45 | | 21: 22 20:44(3) |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 4 | 500
| | |

astr.max.mogl.Beschattung | | 128 238 |

22

22

22

22

21

21

22

21

21

21

20

20

20

19

19

19

19

19

19

19

19

19

19

19

19

19

20

20

600

| Juli |
20:22 (3) | 04:57 20:29 (3) 06:24
20:44 (3) | 21:39 20 20:49 (3) 20:04
20:23 (3) | 04:58 20:30 (3) 06:26
20:45(3) [21:39 20  20:50 (3) 20:02
20:23 (3) | 04:59 20:30 (3) 06:28
20:45(3) [ 21:38 21 20:51 (3) 20:00
20:23 (3) | 04:59 20:29 (3) 06:29
20:45(3) [ 21:38 21 20:50 (3) 19:57
20:24 (3) | 05:00 20:30 (3) 06:31
20:45 (3) | 21:37 21 20:51(3) 19:55
20:24 (3) | 05:01 20:30 (3) 06:33
20:45 (3) | 21:37 21 20:51(3) 19:53
20:24 (3) | 05:02 20:30 (3) 06:34
20:46 (3) | 21:36 22 20:52(3) 19:50
20:24 (3) | 05:03 20:30 (3) 06:36
20:45 (3) | 21:36 22 20:52(3) 19:48
20:25 (3) | 05:04 20:30 (3) 06:38
20:46 (3) | 21:35 22 20:52(3) 19:46
20:25 (3) | 05:05 20:31 (3) 06:39
20:46 (3) | 21:34 22 20:53(3) 19:43
20:25 (3) | 05:06 20:31 (3) 06:41
20:45 (3) | 21:33 22 20:53(3) 19:41
20:26 (3) | 05:07 20:31 (3) 06:42
20:46 (3) | 21:32 22 20:53(3) | 19:39
20:26 (3) | 05:08 20:31 (3) 06:44
20:46 (3) | 21:32 22 20:53(3) 19:36
20:27 (3) | 05:09 20:31 (3) 06:46
20:46 (3) | 21:31 22 20:53(3) 19:34
20:27 (3) | 05:10 20:31 (3) | 06:47
20:46 (3) | 21:30 22 20:53(3) 19:32
20:26 (3) | 05:12 20:31 (3) 06:49
20:45 (3) | 21:29 22 20:53(3) 19:29
20:27 (3) | 05:13 20:32 (3) 06:43 (Hw1) | 06:51
20:46 (3) | 21:28 20  20:52 (3) 06:50 (Hw1) | 19:27
20:28 (3) | 05:14 20:32 (3) 06:42 (Hw1) | 06:52
20:47 (3) | 21:26 20  20:52 (3) 06:52 (Hw1) | 19:25
20:28 (3) | 05:15 20:33 (3) 06:40 (Hw1) | 06:54
20:47 (3) | 21:25 19 20:52(3) 06:53 (Hw1) | 19:22
20:28 (3) | 05:17 20:33 (3) 06:39 (Hw1) | 06:56
20:47 (3) | 21:24 19 20:52(3) 06:54 (Hw1) | 19:20
20:28 (3) | 05:18 20:34 (3) 06:38 (Hw1) | 06:57
20:47 (3) | 21:23 17 20:51(3) 06:53 (Hw1) | 19:18
20:28 (3) | 05:20 20:34 (3) 06:38 (Hw1) | 06:59
20:47 (3) [ 21:22 16 20:50 (3) 06:54 (Hw1) | 19:15
20:28 (3) | 05:21 20:36 (3) 06:39 (Hw1) | 07:01
20:47 (3) | 21:20 13 20:49 (3) 06:54 (Hw1) | 19:13
20:29 (3) | 05:22 20:37 (3) 06:38 (Hw1) | 07:02
20:48 (3) | 21:19 11 20:48 (3) 06:52 (Hw1) | 19:11
20:29 (3) | 05:24 20:39 (3) 06:40 (Hw1) | 07:04

20:48 (3) | 21:17 7 20:46 (3)
20:30 (3) | 05:25
20:49 (3) | 21:16
20:29 (3) | 05:27
20:48 (3) | 21:15

06:52 (Hw1) | 19:08
06:41 (Hw1) | 07:06
06:50 (Hw1) | 19:06
06:43 (Hw1) | 07:07
06:48 (Hw1) | 19:03

20:30 (3) | 05:28 | 07:09
20:49 (3) | 21:13 | 19:01
20:29 (3) | 05:30 | 07:11
20:49 (3) | 21:12 | 18:59
20:30 (3) | 05:31 | 07:12
20:50 (3) | 21 10 | 18:56

| 05: |

2 |
| 381

|

| 1
| 503
| 486

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

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

10.02.2021 12:14 / 52

Oktober |

|07:14 | 07:08 08:00
|18:54 | 16:47 16:07
|07:16 | 07:10 08:01
|18:52 | 16:46 16:06
|07:17 | 07:12 08:03
|18:49 | 16:44 16:05
|07:19 | 07:14 08:04
|18:47 | 16:42 16:05
|07:21 | 07:16 08:05
|18:45 | 16:40 16:04
|07:22 | 07:17 08:07
|18:43 | 16:38 16:04
|07:24 | 07:19 08:08
|18:40 | 16:37 16:03
|07:26 | 07:21 08:09
|18:38 | 16:35 16:03
|07:28 | 07:23 08:10
|18:36 | 16:33 16:03
|07:29 | 07:25 08:11
|18:33 | 16:32 16:02
|07:31 | 07:26 08:12
|18:31 | 16:30 16:02
|07:33 | 07:28 08:14
|18:29  [16:29 | 16:02
|07:3 | 07:30 08:15
|18:27 | 16:27 16:02
|07:36 | 07:32 08:16
|18:25 | 16:26 16:02
|07:3  |07:33 | 08:16
|18:22 | 16:24 16:02
|07:40 | 07:35 08:17
|18:20 | 16:23 16:02
|07:41 | 07:37 08:18
|18:18  [16:21 | 16:02
|07:43 | 07:39 08:19
|18:16 | 16:20 16:03
|07:45 | 07:40 08:20
|18:14 | 16:19 16:03
|07:47  |07:42 | 08:20
|18:12 | 16:17 16:03
|07:48 | 07:44 08:21
|18:09 | 16:16 16:04
|07:50 | 07:46 08:21
|18:07 | 16:15 16:04
|07:52 | 07:47 08:22
|18:05 | 16:14 16:05
|07:54 | 07:49 08:22
|18:03 | 16:13 16:05
|06:56 | 07:50 | 08:23
[17:00  [16:12 | 16:06
|06:57  |07:52 | 08:23
|16:59 [ 16:11 | 16:07
|06:59 | 07:54 | 08:23
|16:57 [ 16:10 | 16:07
|07:00  |07:55 | 08:23
|16:55 [ 16:09 | 16:08
|07:03  |07:57 | 08:24
|16:53 | 16:08 | 16:09
|07:05  |07:58 | 08:24
|16:51 [ 16:07 | 16:10
|07:06 | | 08:24
|16:49 | | 16:11
| 331 | 265 | 242
| |

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

windPRO



19-1-3120-001-SB

Projekt:

19-1-3120-001

RauBe Beteiligungs Gmb

Steinburgring 29
48431 Rheine

SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-35 - Irxleben, Am Wildpark 36
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar
1]08:24
6:12
8:24
6:13
8:24
6:14
8:23
6:16
8:23
6:17
8:23
6:18
8:22
6:19
8:22
6:21
8:21
6:22
8:21
6:23
8:20
6:25
8:20
6:26
8:19
6:28
8:18
6:29
8:17
6:31
8:16
6:32
8:16
6:34
8:15
6:36
8:14
6:37
8:13
6:39
8:11
6:41
8:10
16:42
08:09
16:44
08:08
16:46
08:07
16:48
08:05
16:49
08:04
16:51
08:03
16:53
08:01
16:55
08:00
16:57
31 ]07:58
| 16:59
Sonnenscheinstunden | 258
astr.max.mogl.Beschattung |

2

3

4

5
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2
23
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
16 |
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
30|
|

| Februar

Beschreibung:

Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt

| Marz

| 07:03
| 17:53
| 07:01
| 17:54
| 06:58
| 17:56
| 06:56
| 17:58
| 06:54
| 18:00
| 06:52
| 18:02
| 06:49
| 18:03
| 06:47
| 18:05
| 06:45
| 18:07
| 06:43
| 18:09
| 06:40
| 18:10
| 06:38

| April

6:52
9:47
6:49
9:49
6:47
9:51
6:45
9:52
6:42
9:54
6:40
9:56
6:38
9:57
6:35
9:59
6:33
0:01
6:31
0:03
6:29
0:04
6:26
0:06
6:24
0:08
6:22
0:09
6:20
0:11
6:18
0:13
6:15
0:15
6:13
0:16
6:11
0:18
6:09
0:20
6:07
0:21
6:05
0:23
6:02
0:25
6:00
0:27
5:58
0:28
5:56
0:30
5:54
0:32
5:52
0:33
5:50
0:35
5:48
0:37

NONONONONONONONONONONONONONONONONONONONONONOHROROHOHOHORORORO

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 416
|

| Mai

| 05:46
| 20:39
| 05:44
| 20:40
| 05:42
| 20:42
| 05:41
| 20:44
| 05:39
| 20:45
| 05:37
| 20:47
| 05:35
| 20:49
| 05:33
| 20:50
| 05:31
| 20:52
| 05:30
| 20:53
| 05:28
| 20:55
| 05:26
| 20:57
| 05:25
| 20:58
| 05:23
| 21:00

13

16

17

19

20

21

22

22

22

22

22

21

20

19

18

16

15

12

356

Lizenzierter Anwender:

Seite 91 von 140

Ramboll Deutschland GmbH

Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

| Juni | Juli
| 05:00 | 04:57
|21:25 | 21:39

20:01 (5) | 05:00 | 04:58

20:08 (5) | 21:26 | 21:39

19:58 (5) | 04:59 | 04:59

20:11 (5) | 21:27 | 21:38

19:56 (5) | 04:58 | 05:00

20:12 (5) | 21:28 | 21:38

19:56 (5) | 04:57 | 05:00

20:13 (5) | 21:29 | 21:37

19:55 (5) | 04:57 | 05:01

20:14 (5) | 21:30 | 21:37

19:54 (5) | 04:56 | 05:02

20:14 (5) | 21:31 | 21:36

19:54 (5) | 04:56 | 05:03

20:15 (5) | 21:32 | 21:36

19:53 (5) | 04:55 | 05:04

20:15 (5) | 21:33 | 21:35

19:53 (5) | 04:55 | 05:05

20:15 (5) | 21:3¢ | 21:34

19:53 (5) | 04:54 | 05:06

20:15 (5) | 21:3¢ | 21:33

19:53 (5) | 04:54 | 05:07

20:15 (5) | 21:35 | 21:32

19:53 (5) | 04:54 | 05:08

20:15 (5) | 21:36 | 21:32

19:53 (5) | 04:53 | 05:09

20:14 (5) | 21:36 | 21:31

19:54 (5) | 04:53 | 05:11

20:14 (5) | 21:37 | 21:30

19:54 (5) | 04:53 | 05:12

20:13 (5) | 21:37 | 21:29

19:55 (5) | 04:53 | 05:13

20:13 (5) | 21:38 | 21:28

19:56 (5) | 04:53 | 05:14

20:12 (5) | 21:38 | 21:26

19:56 (5) | 04:53 | 05:16

20:11 (5) | 21:39 | 21:25

19:58 (5) | 04:53 | 05:17

20:10 (5) | 21:39 | 21:24

20:00 (5) | 04:53 | 05:18

20:09 (5) | 21:39 | 21:23

20:03 (5) | 04:53 | 05:20

20:06 (5) | 21:39 | 21:22 6
| 04:54 | 05:21
|21:40  |21:220 11
| 04:54 | 05:22
|21:40 | 21:19 13
| 04:54 | 05:24
|21:40 | 21:17 16
| 04:55 | 05:25
|21:40 | 21:16 17
| 04:55 | 05:27
|21:40 | 21:15 19
| 04:56 | 05:28
|21:40 | 21:13 20
| 04:56 | 05:30
|21:39  |21:12 21
| 04:57 | 05:31
|21:39  |21:10 21
| | 05:33
| |21:08 21
| 500 | 503
| |

165

| August

20:11 (5
20:17 (5
20:09 (5
20:20 (5
20:08 (5
20:21 (5
20:06 (5

) | 06:08
)
)
)
)
)
)
20:22 (5)
)
)
)
)
)
)
)

0
20:26
06:10
20:24
06:11
20:22
06:13
20:20

20:06 (5) | O

20:23 (5) | 2

20:05 (5) | O
20:24 (5) | 2
20:05 (5) | O
20:25 (5) | 20:13
20:04 (5) | 06:20
20:25 (5) | 20:11
20:04 (5) | 06:21
20:25 (5) | 20:09
20:04 (5) | 06:23
20:25 (5) | 20:06
| 455

|

6:15
0:18
6:16
0:15
6:18

22

22

22

21

20

19

18

17

15

1

192

20:03 (5) | 06:24 | 07:14
20:25 (5) | 20:04 | 18:54
20:04 (5) | 06:26 | 07:16
20:26 (5) | 20:02 | 18:52
20:03 (5) | 06:28 | 07:17
20:25 (5) | 20:00 | 18:50
20:04 (5) | 06:29 | 07:19
20:25 (5) | 19:57 | 18:47
20:04 (5) | 06:31 | 07:21
20:24 (5) | 19:55 | 18:45
20:05 (5) | 06:33 | 07:22
20:24 (5) | 19:53 | 18:43
20:05 (5) | 06:34 | 07:24
20:23(5) | 19:50 | 18:40
20:06 (5) | 06:36 | 07:26
20:23(5) | 19:48 | 18:38
20:06 (5) | 06:38 | 07:28
20:21(5) | 19:46 | 18:36
20:08 (5) | 06:39 | 07:29
20:19 (5) | 19:43 | 18:34
20:11(5) | 06:41 | 07:31
20:16 (5) | 19:41 | 18:31
| 06:43 | 07:33
[19:39  |18:29
| 06:44 | 07:34
|19:36 | 18:27
| 06:46 | 07:36
[19:3¢  |18:25
| 06:47 | 07:38
[19:32  |18:22
| 06:49 | 07:40
[19:29  |18:20
|06:51 | 07:41
[19:27 | 18:18
|06:52 | 07:43
[19:25 | 18:16
| 06:54 | 07:45
[19:22 | 18:14
| 06:56 | 07:47
[19:20 | 18:12
|06:57 | 07:48
|19:18 | 18:09
| 06:59 | 07:50
[19:15 | 18:07
|07:01 | 07:52
[19:13 | 18:05
|07:02 | 07:54
[19:11 | 18:03
| 07:04 | 06:56
|19:08 | 17:01
| 07:06 | 06:57
|19:06 | 16:59
|07:07 | 06:59
[19:03 | 16:57
|07:09 | 07:01
[19:01 | 16:55
|07:11  |07:03
|18:59 | 16:53
|07:12 | 07:05
|18:56 | 16:51
I | 07:06
I | 16:49
| 381 | 331
| |

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

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

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

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

Zeitpunkt (SS:MM) Schattenende

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

10.02.2021 12:14 / 53

windPRO



19-1-3120-001-SB

Projekt:

19-1-3120-001

RauBe Beteiligungs Gmb

Steinburgring 29
48431 Rheine

SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-36 - Irxleben, Im Fuchstal 50
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar
1]08:24
6:12
8:24
6:13
8:24
6:14
8:23
6:16
8:23
6:17
8:23
6:18
8:22
6:19
8:22
6:21
8:21
6:22
8:21
6:23
8:20
6:25
8:20
6:26
8:19
6:28
8:18
6:29
8:17
6:31
8:16
6:32
8:16
6:34
8:15
6:36
8:14
6:37
8:13
6:39
8:11
6:41
8:10
16:42
08:09
16:44
08:08
16:46
08:07
16:48
08:05
16:49
08:04
16:51
08:03
16:53
08:01
16:55
08:00
16:57
31 ]07:58
| 16:59
Sonnenscheinstunden | 258
astr.max.mogl.Beschattung |
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
30|
|

| Februar

Beschreibung:

Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt

| Marz

| 07:03
| 17:53
| 07:01
| 17:54
| 06:58
| 17:56
| 06:56
| 17:58
| 06:54
| 18:00
| 06:52
| 18:02
| 06:49
| 18:03
| 06:47
| 18:05
| 06:45
| 18:07
| 06:43
| 18:09
| 06:40
| 18:10
| 06:38

| April | Mai

| 06:52 | 05:46
| 19:47 | 20:39
| 06:49 | 05:44
| 19:49 | 20:40
| 06:47 | 05:42
|19:50 | 20:42
| 06:45 | 05:40
|19:52 | 20:44
| 06:42 | 05:39
| 19:54 | 20:45
| 06:40 | 05:37
| 19:56 | 20:47
| 06:38 | 05:35
|19:57 | 20:49
| 06:35 | 05:33
| 19:59 | 20:50
| 06:33 | 05:31
120:01 | 20:52
| 06:31 | 05:30
|20:03 | 20:53
| 06:29 | 05:28
| 20:04 | 20:55
| 06:26 | 05:26
|20:06 | 20:57
| 06:24 | 05:25
| 20:08 | 20:58
| 06:22 | 05:23
120:09 | 21:00
| 06:20 | 05:21
|20:11 | 21:01
| 06:18 | 05:20
| 20:13 | 21:03
| 06:15 | 05:18
|20:15 | 21:04
| 06:13 | 05:17
|20:16 | 21:06
| 06:11 | 05:16
|20:18 | 21:08
| 06:09 | 05:14
120:20 | 21:09
| 06:07 | 05:13
|20:21 | 21:10
| 06:05 | 05:11
120:23 | 21:12
| 06:02 | 05:10
|20:25 | 21:13
| 06:00 | 05:09
120:27 | 21:15
| 05:58 | 05:08
|20:28 | 21:16
| 05:56 | 05:07
120:30 | 21:17
| 05:54 | 05:05
]20:32 | 21:19
| 05:52 | 05:04
| 20:33 | 21:20
| 05:50 | 05:03
|20:35 | 21:21
| 05:48 | 05:02
120:37 | 21:22
| | 05:01
| | 21:24
| 416 | 486
| |

13

15

18

19

19

20

21

20

21

20

19

18

17

16

14

13

10

305

Lizenzierter Anwender:

Seite 92 von 140

Ramboll Deutschland GmbH

Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

| Juni | Juli | August
| 05:00 | 04:57 | 05:34
|21:25 | 21:39 |21:07 21
20:03 (5) | 05:00 | 04:58 | 05:36
20:11 (5) | 21:26 | 21:39 | 21:05 20
20:00 (5) | 04:59 | 04:59 | 05:37
20:13 (5) | 21:27 | 21:38 | 21:03 21
19:59 (5) | 04:58 | 04:59 | 05:39
20:14 (5) | 21:28 | 21:38 |21:02 20
19:58 (5) | 04:57 | 05:00 | 05:40
20:16 (5) | 21:29 | 21:37 |21:00 20
19:57 (5) | 04:57 | 05:01 | 05:42
20:16 (5) | 21:30 | 21:37 |20:58 19
19:57 (5) | 04:56 | 05:02 | 05:44
20:16 (5) | 21:31 | 21:36 | 20:56 18
19:57 (5) | 04:56 | 05:03 | 05:45
20:17 (5) | 21:32 | 21:36 | 20:54 17
19:56 (5) | 04:55 | 05:04 | 05:47
20:17 (5) | 21:33 | 21:35 |20:52 14
19:56 (5) | 04:55 | 05:05 | 05:48
20:16 (5) | 21:3¢ | 21:34 |20:51 12
19:56 (5) | 04:54 | 05:06 | 05:50
20:17 (5) | 21:3¢ | 21:33 | 20:49 7
19:56 (5) | 04:54 | 05:07 | 05:52
20:16 (5) | 21:35 | 21:32 | 20:47
19:57 (5) | 04:54 | 05:08 | 05:53
20:16 (5) | 21:36 | 21:32 | 20:45
19:57 (5) | 04:53 | 05:09 | 05:55
20:15 (5) | 21:36 | 21:31 | 20:43
19:58 (5) | 04:53 | 05:11 | 05:57
20:15 (5) | 21:37 | 21:30 | 20:41
19:58 (5) | 04:53 | 05:12 | 05:58
20:14 (5) | 21:37 | 21:29 | 20:39
19:59 (5) | 04:53 | 05:13 | 06:00
20:13 (5) | 21:38 | 21:28 | 20:37
20:00 (5) | 04:53 | 05:14 | 06:01
20:13 (5) | 21:38 | 21:26 | 20:35
20:01 (5) | 04:53 | 05:16 | 06:03
20:11 (5) | 21:39 | 21:25 | 20:33
20:04 (5) | 04:53 | 05:17 | 06:05
20:08 (5) | 21:39 | 21:24 | 20:30
| 04:53 | 05:18 | 06:06
|21:39 | 21:23 | 20:28
| 04:53 | 05:20 | 06:08
|21:39 | 21:22 | 20:26
| 04:54 | 05:21 | 06:10
|21:40 | 21:20 | 20:24
| 04:54 | 05:22 20:13 (5) | 06:11
|21:40 | 21:19 7 20:20 (5) | 20:22
| 04:54 | 05:24 20:11 (5) | 06:13
|21:40 | 21:17 11 20:22(5) | 20:20
| 04:55 | 05:25 20:10 (5) | 06:15
|21:40 | 21:16 14 20:24 (5) | 20:18
| 04:55 | 05:27 20:09 (5) | 06:16
|21:40 | 21:15 15 20:24(5) | 20:15
| 04:56 | 05:28 20:09 (5) | 06:18
|21:40 | 21:13 17 20:26 (5) | 20:13
| 04:56 | 05:30 20:08 (5) | 06:20
|21:39 | 21:12 18  20:26 (5) | 20:11
| 04:57 | 05:31 20:07 (5) | 06:21
|21:39 | 21:10 19  20:26 (5) | 20:09
| | 05:33 20:07 (5) | 06:23
| |21:08 20 20:27 (5) | 20:06
| 500 | 503 | 455
| | 121 | 189

20:06 (5) | 06:24 | 07:14
20:27 (5) | 20:04 | 18:54
20:07 (5) | 06:26 | 07:16
20:27 (5) | 20:02 | 18:52
20:06 (5) | 06:28 | 07:17
20:27 (5) | 20:00 | 18:50
20:07 (5) | 06:29 | 07:19
20:27 (5) | 19:57 | 18:47
20:06 (5) | 06:31 | 07:21
20:26 (5) | 19:55 | 18:45
20:07 (5) | 06:33 | 07:22
20:26 (5) | 19:53 | 18:43
20:07 (5) | 06:34 | 07:24
20:25 (5) | 19:50 | 18:40
20:08 (5) | 06:36 | 07:26
20:25(5) | 19:48 | 18:38
20:09 (5) | 06:38 | 07:28
20:23(5) | 19:46 | 18:36
20:10 (5) | 06:39 | 07:29
20:22(5) | 19:43 | 18:34
20:12(5) | 06:41 | 07:31
20:19 (5) | 19:41 | 18:31
| 06:43 | 07:33
[19:39  |18:29
| 06:44 | 07:34
|19:36 | 18:27
| 06:46 | 07:36
[19:3¢  |18:25
| 06:47 | 07:38
[19:32  |18:22
| 06:49 | 07:40
[19:29  |18:20
|06:51 | 07:41
[19:27 | 18:18
|06:52 | 07:43
[19:25 | 18:16
| 06:54 | 07:45
[19:22 | 18:14
| 06:56 | 07:47
[19:20 | 18:12
|06:57 | 07:48
|19:18 | 18:09
| 06:59 | 07:50
[19:15 | 18:07
|07:01 | 07:52
[19:13 | 18:05
|07:02 | 07:54
[19:11 | 18:03
| 07:04 | 06:56
|19:08 | 17:01
| 07:06 | 06:57
|19:06 | 16:59
|07:07 | 06:59
[19:03 | 16:57
|07:09 | 07:01
[19:01 | 16:55
|07:11  |07:03
|18:59 | 16:53
|07:12 | 07:05
|18:56 | 16:51
I | 07:06
I | 16:49
| 381 | 331
| |

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

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

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

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

10.02.2021 12:14 / 54

windPRO



19-1-3120-001-SB

Projekt:

19-1-3120-001

RauBe Beteiligungs Gmb

Steinburgring 29
48431 Rheine

SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-37 - Irxleben, Am Wildpark 30
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar
1]08:24
6:12
8:24
6:13
8:24
6:14
8:23
6:16
8:23
6:17
8:23
6:18
8:22
6:19
8:22
6:21
8:21
6:22
8:21
6:23
8:20
6:25
8:20
6:26
8:19
6:28
8:18
6:29
8:17
6:31
8:16
6:32
8:16
6:34
8:15
6:36
8:14
6:37
8:13
6:39
8:11
6:41
8:10
16:42
08:09
16:44
08:08
16:46
08:07
16:48
08:05
16:49
08:04
16:51
08:03
16:53
08:01
16:55
08:00
16:57
31 ]07:58
| 16:59
Sonnenscheinstunden | 258
astr.max.mogl.Beschattung |
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
16 |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
30|
|

| Februar

Beschreibung:

Windpark Irxleben, Landkreis Borde,

| Marz

| 07:03
| 17:53
| 07:01
| 17:54
| 06:58
| 17:56
| 06:56
| 17:58
| 06:54
| 18:00
| 06:52
| 18:02
| 06:49
| 18:03
| 06:47
| 18:05
| 06:45
| 18:07
| 06:43
| 18:09
| 06:40
| 18:10
| 06:38
| 18:12
| 06:36
| 18:14
| 06:33
| 18:16
| 06:31
| 18:18
| 06:29
| 18:19
| 06:26
| 18:21

| April

6:52
9:47
6:49
9:49
6:47
9:51
6:45
9:52
6:42
9:54
6:40
9:56
6:38
9:57
6:35
9:59
6:33
0:01
6:31
0:03
6:29
0:04
6:26
0:06
6:24
0:08
6:22
0:09
6:20
0:11
6:18
0:13
6:15
0:15
6:13
0:16
6:11
0:18
6:09
0:20
6:07
0:21
6:05
0:23
6:02
0:25
6:00
0:27
5:58
0:28
5:56
0:30
5:54
0:32
5:52
0:33
5:50
0:35
5:48
0:37

NONONONONONONONONONONONONONONONONONONONONONOHROROHOHOHORORORO

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 416
|

H Sachsen-Anhalt

| Mai

| 05:46
| 20:39
| 05:44
| 20:40
| 05:42
| 20:42
| 05:41
| 20:44
| 05:39
| 20:45
| 05:37
| 20:47
| 05:35
| 20:49
| 05:33
| 20:50
| 05:31
| 20:52
| 05:30
| 20:53
| 05:28
| 20:55
| 05:26
| 20:57
| 05:25
| 20:58
| 05:23
| 21:00

12

15

17

19

20

20

21

21

22

21

22

21

20

20

19

17

16

14

1

368

1:40
4:56

4:56
1:39
4:57

| Juni

| 05:00

| 21:25

| 05:00

| 21:26

| 04:59

| 21:27

| 04:58

| 21:28
20:07 (5) | 04:57
20:14 (5) | 21:29
20:04 (5) | 04:57
20:16 (5) | 21:30
20:02 (5) | 04:56
20:17 (5) | 21:31
20:02 (5) | 04:56
20:19 (5) | 21:32
20:00 (5) | 04:55
20:19 (5) | 21:33
19:59 (5) | 04:55
20:19 (5) | 21:34
20:00 (5) | 04:54
20:20 (5) | 21:34
19:59 (5) | 04:54
20:20 (5) | 21:35
19:59 (5) | 04:54
20:20 (5) | 21:36
19:58 (5) | 04:53
20:20 (5) | 21:36
19:59 (5) | 04:53
20:20 (5) | 21:37
19:58 (5) | 04:53
20:20 (5) | 21:37
19:59 (5) | 04:53
20:20 (5) | 21:38
20:00 (5) | 04:53
20:20 (5) | 21:38
19:59 (5) | 04:53
20:19 (5) | 21:39
20:00 (5) | 04:53
20:19 (5) | 21:39
20:01 (5) | 04:53
20:18 (5) | 21:39
20:02 (5) | 04:53
20:18 (5) | 21:39
20:03 (5) | 04:54
20:17 (5) | 21:40
20:05 (5) | 04:54
20:16 (5) | 21:40
20:05 (5) | 04:54
20:14 (5) | 21:40
20:08 (5) | 04:55
20:12 (5) | 21:40

| O

|2

| O

|2

| O

|2

| O

|2

|

|

|

|

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Seite 93 von 140

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

1:16 20

1:15 21

1:13 21

1:12 22

1:10 21

1:08 21

244

| August

20:16 (5) | 06:01
20:23 (5) | 20:35
20:15 (5) | 06:03
20:25 (5) | 20:33
20:13 (5) | 06:05
20:26 (5) | 20:30
20:12 (5) | 06:06
20:27 (5) | 20:28
20:11 (5) | 06:08
20:28 (5) | 20:26
20:11 (5) | 06:10
20:29 (5) | 20:24
20:10 (5) | 06:11
20:29 (5) | 20:22
20:10 (5) | 06:13
20:29 (5) | 20:20
20:10 (5) | 06:15
20:30 (5) | 20:18
20:09 (5) | 06:16
20:30 (5) | 20:15
20:10 (5) | 06:18
20:31 (5) | 20:13
20:09 (5) | 06:20
20:31 (5) | 20:11
20:09 (5) | 06:21
20:30 (5) | 20:09
20:10 (5) | 06:23
20:31 (5) | 20:06

| 455

|

21

20

19

18

17

14

1

125

20:09 (5) | 06:24 | 07:14
20:30 (5) | 20:04 | 18:54
20:10 (5) | 06:26 | 07:16
20:30 (5) | 20:02 | 18:52
20:10 (5) | 06:28 | 07:17
20:29 (5) | 20:00 | 18:50
20:11(5) | 06:29 | 07:19
20:29 (5) | 19:57 | 18:47
20:11(5) | 06:31 | 07:21
20:28 (5) | 19:55 | 18:45
20:13(5) | 06:33 | 07:22
20:27 (5) | 19:53 | 18:43
20:14 (5) | 06:34 | 07:24
20:25 (5) | 19:50 | 18:40
20:17 (5) | 06:36 | 07:26
20:22 (5) | 19:48 | 18:38
|06:38 | 07:28
|19:46 | 18:36
|06:39 | 07:29
[19:43 | 18:34
|06:41 | 07:31
|19:41  |18:31
| 06:43 | 07:33
[19:39  |18:29
| 06:44 | 07:34
|19:36 | 18:27
| 06:46 | 07:36
[19:3¢  |18:25
| 06:47 | 07:38
[19:32  |18:22
| 06:49 | 07:40
[19:29  |18:20
|06:51 | 07:41
[19:27 | 18:18
|06:52 | 07:43
[19:25 | 18:16
| 06:54 | 07:45
[19:22 | 18:14
| 06:56 | 07:47
[19:20 | 18:12
|06:57 | 07:48
|19:18 | 18:09
| 06:59 | 07:50
[19:15 | 18:07
|07:01 | 07:52
[19:13 | 18:05
|07:02 | 07:54
[19:11 | 18:03
| 07:04 | 06:56
|19:08 | 17:01
| 07:06 | 06:57
|19:06 | 16:59
|07:07 | 06:59
[19:03 | 16:57
|07:09 | 07:01
[19:01 | 16:55
|07:11  |07:03
|18:59 | 16:53
|07:12 | 07:05
|18:56 | 16:51
I | 07:06
I | 16:49
| 381 | 331
| |

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

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

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

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

Zeitpunkt (SS:MM) Schattenende

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

10.02.2021 12:14 / 55

windPRO



19-1-3120-001-SB

Projekt:

19-1-3120-001

RauBe Beteiligungs Gmb

Steinburgring 29
48431 Rheine

SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-38 - Irxleben, Am Wildpark 24
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar
1]08:24
6:12
8:24
6:13
8:24
6:14
8:23
6:16
8:23
6:17
8:23
6:18
8:22
6:19
8:22
6:21
8:21
6:22
8:21
6:23
8:20
6:25
8:20
6:26
8:19
6:28
8:18
6:29
8:17
6:31
8:16
6:32
8:16
6:34
8:15
6:36
8:14
6:37
8:13
6:39
8:11
6:41
8:10
16:42
08:09
16:44
08:08
16:46
08:07
16:48
08:05
16:49
08:04
16:51
08:03
16:53
08:01
16:55
08:00
16:57
31 ]07:58
| 16:59
Sonnenscheinstunden | 258
astr.max.mogl.Beschattung |

2

3

4

5

6

7

8

9

10

11
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14

15
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19
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21

OHOHOHOHROHOHOHOHOHOHOHOROROHOHOHOHOROROKROKO
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23
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|
|
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|
|
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
16 |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
30|
|

| Februar

Beschreibung:

Windpark Irxleben, Landkreis Borde,

| Marz

| 07:03
| 17:53
| 07:01
| 17:54
| 06:58
| 17:56
| 06:56
| 17:58
| 06:54
| 18:00
| 06:52
| 18:02
| 06:49
| 18:03
| 06:47
| 18:05
| 06:45
| 18:07
| 06:43
| 18:09
| 06:40
| 18:10
| 06:38
| 18:12
| 06:36
| 18:14
| 06:33
| 18:16
| 06:31
| 18:18
| 06:29
| 18:19
| 06:26
| 18:21

| April

6:52
9:47
6:49
9:49
6:47
9:50
6:45
9:52
6:42
9:54
6:40
9:56
6:38
9:57
6:35
9:59
6:33
0:01
6:31
0:03
6:29
0:04
6:26
0:06
6:24
0:08
6:22
0:09
6:20
0:11
6:18
0:13
6:15
0:15
6:13
0:16
6:11
0:18
6:09
0:20
6:07
0:21
6:05
0:23
6:02
0:25
6:00
0:27
5:58
0:28
5:56
0:30
5:54
0:32
5:52
0:33
5:50
0:35
5:48
0:37

NONONONONONONONONONONONONONONONONONONONONONOHROROHOHOHORORORO

|
|
|
|
|
|
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 416
|

H Sachsen-Anhalt

| Mai

| 05:46
| 20:39
| 05:44
| 20:40
| 05:42
| 20:42
| 05:41
| 20:44
| 05:39
| 20:45
| 05:37
| 20:47
| 05:35
| 20:49
| 05:33
| 20:50
| 05:31
| 20:52
| 05:30
| 20:53
| 05:28
| 20:55
| 05:26
| 20:57
| 05:25
| 20:58
| 05:23
| 21:00

10

13

16

17

18

19

20

21

21

21

21

21

20

20

19

18

18

16

15

14

12

20:20 (5

| Juni
| 05:00
| 21:25
| 05:00
| 21:26
| 04:59
| 21:27
| 04:58
| 21:28
| 04:57
| 21:29
| 04:57
| 21:30
| 04:56
| 21:31
20:15 (5) | 04:56
20:18 (5) | 21:32
20:11 (5) | 04:55
20:21 (5) | 21:33
20:09 (5) | 04:55
20:22 (5) | 21:34
20:08 (5) | 04:54
20:24 (5) | 21:34
20:07 (5) | 04:54
20:24 (5) | 21:35
20:07 (5) | 04:54
20:25 (5) | 21:36
20:06 (5) | 04:53
20:25 (5) | 21:36
20:06 (5) | 04:53
20:26 (5) | 21:37
20:05 (5) | 04:53
20:26 (5) | 21:37
20:05 (5) | 04:53
20:26 (5) | 21:38
20:06 (5) | 04:53
20:27 (5) | 21:38
20:05 (5) | 04:53
20:26 (5) | 21:39
20:05 (5) | 04:53
20:26 (5) | 21:39
20:06 (5) | 04:53
20:26 (5) | 21:39
20:06 (5) | 04:53
20:26 (5) | 21:39
20:07 (5) | 04:54
20:26 (5) | 21:40
20:08 (5) | 04:54
20:26 (5) | 21:40
20:07 (5) | 04:54
20:25 (5) | 21:40
20:08 (5) | 04:55
20:24 (5) | 21:40
20:09 (5) | 04:55
20:24 (5) | 21:40
20:10 (5) | 04:56
20:24 (5) | 21:40
20:11 (5) | 04:56
20:23 (5) | 21:39
20:13 (5) | 04:57
20:22 (5) | 21:39
20:14 (5) |
d
|

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Seite 94 von 140

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

1:23 20

1:22 20

1:20 21

1:19 21

1:17 21

1:16 21

1:15 21

1:13 20

1:12 20

1:10 20

| August

20:24 (5) | 05:52
20:27 (5) | 20:47
20:22 (5) | 05:53
20:29 (5) | 20:45
20:20 (5) | 05:55
20:31 (5) | 20:43
20:19 (5) | 05:57
20:32 (5) | 20:41
20:18 (5) | 05:58
20:33 (5) | 20:39
20:18 (5) | 06:00
20:33 (5) | 20:37
20:17 (5) | 06:01
20:34 (5) | 20:35
20:17 (5) | 06:03
20:35 (5) | 20:33
20:17 (5) | 06:05
20:36 (5) | 20:30
20:16 (5) | 06:06
20:36 (5) | 20:28
20:16 (5) | 06:08
20:36 (5) | 20:26
20:16 (5) | 06:10
20:37 (5) | 20:24
20:16 (5) | 06:11
20:37 (5) | 20:22
20:15 (5) | 06:13
20:36 (5) | 20:20
20:16 (5) | 06:15
20:37 (5) | 20:18
20:16 (5) | 06:16
20:37 (5) | 20:15
20:17 (5) | 06:18
20:37 (5) | 20:13
20:16 (5) | 06:20
20:36 (5) | 20:11
20:16 (5) | 06:21
20:36 (5) | 20:09
20:17 (5) | 06:23
20:36 (5) | 20:06

| 454

|

20:18 (5) | 06:24 | 07:14
16 20:34 (5) | 20:04 | 18:54
20:19 (5) | 06:26 | 07:16
15 20:34 (5) | 20:02 | 18:52
20:20 (5) | 06:28 | 07:17
12 20:32(5) | 20:00 | 18:50
20:22 (5) | 06:29 | 07:19
9 20:31(5)|19:57 | 18:47
|06:31 | 07:21
| 19:55 | 18:45
| 06:33 | 07:22
| 19:53 | 18:43
| 06:34 | 07:24
| 19:50 | 18:40
| 06:36 | 07:26
| 19:48 | 18:38
| 06:38 | 07:28
|19:46 | 18:36
| 06:39 | 07:29
|19:43 | 18:34
| 06:41 | 07:31
|19:41 | 18:31
| 06:43 | 07:33
|19:39 | 18:29
| 06:44 | 07:34
|19:36 | 18:27
| 06:46 | 07:36
|19:34 | 18:25
| 06:47 | 07:38
119:32 | 18:22
| 06:49 | 07:40
|19:29 | 18:20
| 06:51 | 07:41
|19:27 | 18:18
| 06:52 | 07:43
|19:25 | 18:16
| 06:54 | 07:45
119:22 | 18:14
| 06:56 | 07:47
119:20 | 18:12
| 06:57 | 07:48
| 19:18 | 18:09
| 06:59 | 07:50
| 19:15 | 18:07
|07:01 | 07:52
|19:13 | 18:05
| 07:02 | 07:54
|19:11 | 18:03
| 07:04 | 06:56
| 19:08 | 17:01
| 07:06 | 06:57
| 19:06 | 16:59
| 07:07 | 06:59
|19:03 | 16:57
| 07:09 | 07:01
|19:01 | 16:55
|07:11 | 07:03
| 18:59 | 16:53
|07:12 | 07:05
| 18:56 | 16:51
| | 07:06
| | 16:49
| 381 | 331
| I

52

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

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

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

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

Zeitpunkt (SS:MM) Schattenende

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

10.02.2021 12:14 / 56

windPRO
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-39 - Irxleben, Hohenwarsleber Chaussee 5
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich 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 | Juli | August | September | Oktober | NovembefDezember
1]08:24 07:57 | 07:03 | 06:52 | 05:46 19:54 (1) | 05:00 19:59 (4) | 04:57 20:03 (4) | 05:34 20:01 (1) | 06:24 19:01 (3) | 07:14 | 07:08 08:00
1 16:12 17:00 | 17:53 1 19:47 12039 15 20:09 (1) | 21:25 49  20:48 (BO02) | 21:39 44  20:50 (B 02) | 21:07 19 25 19:26(3) | 18:54 | 16:47 16:07
2108:24 07:55 | 07:01 1 06:49 1 05:44 19:53 (1) | 05:00 19:59 (4) | 04:58 20:04 (4) | 05:36 19:01 (3) | 07:16 | 07:10 08:01
| 16:13 17:02 | 17:54 | 19:49 | 20:40 17 20:10 (1) | 21:26 49 20:48 (B 02) | 21:39 45 20:51 (B 02) | 21:05 20 20:21(1) | 20:02 25 19:26(2) | 18:52 | 16:46 16:06
3 08:24 07:53 | 06:58 | 06:47 19:15 (2) | 05:42 19:52 (1) | 04:59 19:59 (4) | 04:59 20:04 (4) | 05:37 20:00 (1) | 06:28 19:02 (3) | 07:17 | 07:12 08:03
16:14 17:04 17:56 19:51 10 1 (2) | 20:42 18 20:10 (1) | 21:27 49 20:48 (B 02) | 21:38 46  20:52 (B 02) | 21:03 21 20:21(1) | 2 24 19:26 (2) | 18:50 16:44 16:05
4 08:23 07:52 06:56 06:45 (2) | 05:40 19:51 (1) | 04:58 19:58 (4) | 04:59 20:04 (4) | 05:39 20:01 (1) | Of 19:02 (3) | 07:19 07:14 08:04
16:15 17:06 17:58 19:52 14 1 (2) | 20:44 20 20:11 (1) | 21:28 49 20:47 (B 02) | 21:38 46  20:52 (B 02) | 21:02 21 20:22(1) | 1 23 19:25(2) | 18:47 16:42 16:05
5]08:23 07:50 06:54 06:42 19:11 (2) | 05:39 19:51 (1) | 04:57 19:59 (4) | 05:00 20:04 (4) | 05:40 20:00 (1) | 06 19:05 (3) | 07:21 07:16 08:05
16:17 17:08 18:00 19:54 17 19:28 (2) | 20:45 21 20:12 (1) | 21:29 49 20:48 (B 02) | 21:37 48 20:53 (B 02) | 21:00 21 20:21(1) 20 19:25(2) | 18:45 16:40 16:04
6] 08:23 07:48 06:52 06:40 1 (2) 1 05:37 19:50 (1) | 04:57 19:59 (4) | 05:01 20:05 (4) | 05:42 20:00 (1) 19:06 (2) | 07:22 07:17 08:07
16:18 17:10 18:02 19:56 18 1 (2) | 20:47 22 20:12 (1) | 21:30 48  20:47 (B 02) | 21:37 47 20:53 (B 02) | 20:58 22 20:22(1) 18 19:24(2) | 18:43 16:38 16:04
7| 08:22 07:47 06:49 06:38 1 (3) 105:35 19:50 (1) | 04:56 19:59 (4) | 05:02 20:05 (4) | 05:44 20:00 (1) 19:06 (2) | 07:24 07:19 08:08
16:19 17:12 18:03 19:57 20 19:29 (2) | 20:49 21 20:11 (1) | 21:31 48  20:48 (B 02) | 21:36 48 20:54 (B 02) | 20:56 21 20:21(1) 17 19:23(2) | 18:40 16:37 16:03
8]08:22 07:45 06:47 06:35 19:05 (3) | 05:33 19:50 (1) | 04:56 19:59 (4) | 05:03 20:06 (4) | 05:45 20:01 (1) 19:07 (2) | 07:26 07:21 08:09
16:21 17:13 18:05 19:59 23 1 (2) | 20:50 21 20:11 (1) | 21:32 47 20:47 (B 02) | 21:36 48  20:55 (B 02) | 20:54 20 20:21(1) 14 19:21(2) | 18:38 16:35 16:03
9| 08:21 07:43 06:45 06:33 19:50 (1) | 04:55 19:59 (4) | 05:04 20:06 (4) | 05:47 20:00 (1) 19:08 (2) | 07:28 07:23 08:10
16:22 17:15 18:07 20:01 24 21 20:11 (1) | 21:33 47 20:47 (B 02) | 21:35 48  20:55 (B 02) | 20:53 20 20:20(1) 10 19:18(2) | 18:36 16:33 16:03
10 | 08:21 07:41 06:43 06:31 19:03 (3) | 05:30 19:50 (1) | 04:55 20:00 (4) | 05:05 20:06 (4) | 05:48 20:01 (1) 19:12 (2) | 07:29 07:25 08:11
16:23 17:17 18:09 20:03 25 19:28(2) | 20:53 21 20:11 (1) | 21:34 45 20:47 (B 02) | 21:34 49 20:56 (B 02) | 20:51 19 20:20 (1) 3 19:15(2) | 18:33 16:32 16:02
11| 08:20 07:39 06:40 06:29 1 (3) 105:28 19:51 (1) | 04:54 19:59 (4) | 05:06 20:07 (4) | 05:50 20:02 (1) 07:31 07:26 08:13
16:25 17:19 18:10 20:04 25 1 (3) 1 20:55 20 20:11 (1) | 21:34 45 20:46 (B 02) | 21:33 48 20:56 (B 02) | 20:49 16 20:18 (1) 18:31 16:30 16:02
12| 08:20 07:38 06:38 06:26 1 (3) 105:26 19:51 (1) | 04:54 20:00 (4) | 05:07 20:07 (4) | 05:52 20:03 (1) 07:33 07:28 08:14
16:26 17:21 18:12 20:06 27 19:27 (3) | 20:57 19 20:10 (1) | 21:35 43 20:46 (B 02) | 21:33 48 20:56 (B 02) | 20:47 14 20:17 (1) 18:29 16:29 16:02
13| 08:19 07:36 06:36 17:40 (5) | 06:24 18:59 (3) | 05:25 19:52 (1) | 04:54 20:00 (4) | 05:08 20:08 (4) | 05:53 20:04 (1) 07:34 07:30 08:15
16:28 17:23 18:14 8 17:48(5) | 20:08 28 1 (3) | 20:58 18 20:10 (1) | 21:36 43 20:46 (B 02) | 21:32 47 20:56 (B 02) | 20:45 11 20:15(1) 18:27 16:27 16:02
14 08:18 07:34 06:33 17:37 (5) | 06:22 1 (3) 105:23 19:52 (1) | 04:53 20:00 (4) | 05:09 20:08 (4) | 05:55 20:08 (1) 07:36 07:32 08:16
16:29 17:25 18:16 13 17:50 (5) | 20:09 29 1 (3) | 21:00 16 20:08 (1) | 21:36 42 20:46 (B 02) | 21:31 48  20:57 (B 02) | 20:43 4 20:12(1) 18:25 16:26 16:02
15| 08:17 07:32 06:31 17:35 (5) | 06:20 18:59 (3) | 05:21 19:54 (1) | 04:53 20:01 (4) | 05:10 20:08 (4) | 05:57 07:38 07:34 08:16
16:31 17:27 18:18 16 17:51(5) | 20:11 29 19:28(3) | 21:01 14 20:08 (1) | 21:37 41 20:46 (B 02) | 21:30 47 20:57 (B 02) | 20:41 18:22 16:24 16:02
16 | 08:16 07:30 06:29 17:34 (5) | 06:18 1 (3) 1 05:20 19:55 (1) | 04:53 20:00 (4) | 05:12 20:09 (4) | 05:58 07:40 07:35 08:17
16:32 17:29 18:19 19 17:53(5) | 20:13 29 1 (3) 121:03 1 20:06 (1) | 21:37 39 20:44 (B 02) | 21:29 45 20:56 (B 02) | 20:39 18:20 16:23 16:02
17 | 08:16 07:28 06:26 17:33 (5) | 06:15 1 (3) 105:18 19:57 (1) | 04:53 20:00 (4) | 05:13 20:09 (4) | 06:00 19:14 (3) 07:41 07:37 08:18
16:34 17:30 18:21 19 17:52(5) | 20:15 28 19:27 (3) | 21:05 7 20:04 (1) | 21:38 37 20:43 (BO2) | 21:28 43 20:55 (B 02) | 20:37 7 19:21(3) 18:18 16:21 16:02
18 | 08:15 07:26 06:24 17:32 (5) | 06:13 18:58 (3) | 05:17 20:12 (4) | 04:53 20:01 (4) | 05:14 20:10 (4) | 06:01 19:11 (3) 18:25 (5) | 07:43 07:39 08:19
16:36 17:32 18:23 21 17:53 (5) | 20:16 28 1 (3) | 21:06 5 20:17 (4) | 21:38 36 20:37 (4) | 21:26 41 20:54 (B 02) | 20:35 13 19:24(3) 7 18:32(5) | 18:16 16:20 16:03
19 | 08:14 07:24 06:22 17:32 (5) | 06:11 1 (3) 1 05:15 20:07 (4) | 04:53 20:01 (4) | 05:15 20:11 (4) | 06:03 19:08 (3) 18:21 (5) | 07:45 07:40 08:20
16:37 17:34 18:25 21 17:53(5) | 20:18 27 1 (3) | 21:08 13 20:20 (4) | 21:39 36 20:37 (4) | 21:25 39 20:54 (B 02) | 20:33 17 19:25(3) 13 18:34(5) | 18:14 16:19 16:03
20 | 08:13 07:22 06:19 17:31 (5) | 06:09 18:58 (3) | 05:14 20:06 (4) | 04:53 20:01 (4) | 05:17 20:12 (4) | 06:05 19:06 (3) 18:19 (5) | 07:47 07:42 08:20
16:39 17:36 18:26 21 17:52(5) | 20:20 27 19:25(3) | 21:09 20 20:38 (B 02) | 21:39 36 20:37 (4) | 21:24 35 20:52 (B 02) | 20:30 21 19:27(3) 16 18:35(5) | 18:12 16:17 16:03
21| 08:11 07:20 06:17 17:32 (5) | 06:07 1 (3) 105:13 20:04 (4) | 04:53 20:01 (4) | 05:18 20:13 (4) | 06:06 19:04 (3) 18:18 (5) | 07:48 07:44 08:21
16:41 17:38 18:28 19 17:51(5) | 20:21 25 25 20:39 (B 02) | 21:39 36 20:37 (4) | 21:23 32 20:51 (B 02) | 20:28 24 19:28(3) 18 18:36(5) | 18:09 16:16 16:04
22| 08:10 07:18 06:15 17:32 (5) | 06:05 20:03 (4) | 04:53 20:01 (4) | 05:19 20:13 (4) | 06:08 19:04 (3) 18:16 (5) | 07:50 07:46 08:21
16:42 17:40 18:30 19 17:51(5) | 20:23 23 31 20:41(B02) | 21:39 36 20:37 (4) | 21:22 29 20:50 (B 02) | 20:26 25 19:29(3) 20  18:36 (5) | 18:07 16:15 16:04
23| 08:09 07:16 06:12 17:32 (5) | 06:02 20:03 (4) | 04:54 20:01 (4) | 05:21 20:16 (4) | 06:10 19:03 (3) 18:16 (5) | 07:52 07:47 08:22
16:44 17:42 18:32 17 17:49 (5) | 20:25 20 33 20:42 (B 02) | 21:40 36 20:37 (4) | 21:20 23 20:49 (B 02) | 20:24 27 19:30(3) 20 18:36(5) | 18:05 16:14 16:05
24| 08:08 07:13 06:10 17:34 (5) | 06:00 20:02 (4) | 04:54 20:02 (4) | 05:22 20:17 (4) | 06:11 19:02 (3) 18:16 (5) | 07:54 07:49 08:22
16:46 17:43 18:33 13 17:47 (5) | 20:27 18 38  20:44 (B 02) | 21:40 36 20:38 (4) | 21:19 18 20:48 (B 02) | 20:22 27 19:229(3) 20 18:36(5) | 18:03 16:13 16:05
25 | 08:07 07:11 06:08 17:37 (5) | 05:58 19:05 (3) | 05:08 20:00 (4) | 04:54 20:02 (4) | 05:24 20:19 (4) | 06:13 19:01 (3) 18:15 (5) | 06:56 07:51 08:23
16:48 17:45 18:35 8 17:45(5) | 20:28 12 19:17 (3) | 21:16 41 20:44 (B 02) | 21:40 36 20:38 (4) | 21:18 10 20:29 (4) | 20:20 29 19:30(3) 20 18:35(5) | 17:01 16:12 16:06
26 | 08:05 07:09 06:06 05:56 1 (3) 1 05:06 20:00 (4) | 04:55 20:03 (4) | 05:25 20:11 (1) | 06:15 19:00 (3) 18:15 (5) | 06:57 07:52 08:23
16:49 17:47 18:37 20:30 3 19:12(3) | 21:17 43 20:45 (B 02) | 21:40 39 20:47 (B 02) | 21:16 1 20:12 (1) | 20:18 29 19:29(3) 20 18:35(5) | 16:59 16:11 16:07
27 | 08:04 07:07 06:03 05:54 05:05 20:00 (4) | 04:55 20:03 (4) | 05:27 20:07 (1) | 06:16 19:00 (3) 18:16 (5) | 06:59 07:54 08:23
16:51 17:49 18:38 20:32 21:19 44 20:46 (B 02) | 21:40 40  20:47 (B 02) | 21:15 9 20:16 (1) | 20:15 29 19:29(3) 19 18:35(5) | 16:57 16:10 16:07
28 | 08:03 07:05 06:01 05:52 05:04 20:00 (4) | 04:56 20:03 (4) | 05:28 20:05 (1) | 06:18 18:59 (3) 18:15 (5) | 07:01 07:55 08:24
16:53 17:51 18:40 20:33 21:20 47 20:48 (B 02) | 21:40 42 20:49 (B 02) | 21:13 12 20:17 (1) | 20:13 29 19:28(3) 18 18:33(5) | 16:55 16:09 16:08
29 | 08:01 06:59 05:50 19:58 (1) | 05:03 20:00 (4) | 04:56 20:03 (4) | 05:30 20:04 (1) | 06:20 19:00 (3) 18:17 (5) | 07:03 07:57 08:24
16:55 19:42 20:35 6 2 (1) | 21:21 47 20:48 (B 02) | 21:39 43 20:49 (B 02) | 21:12 15 20:19 (1) | 20:11 28 19:28(3) 14 18:31(5) | 16:53 16:08 16:09
30 | 08:00 06:56 05:48 19:56 (1) | 05:02 19:59 (4) | 04:57 20:04 (4) | 05:31 20:03 (1) | 06:21 19:00 (3) 18:19 (5) | 07:05 07:58 08:24
16:57 19:44 20:37 12 20:08 (1) | 21:22 48 20:48 (B 02) | 21:39 43 20:50 (B 02) | 21:10 16 20:19 (1) | 20:09 28 19:28(3) 10 18:29(5) | 16:51 16:07 16:10
31 07:58 1 06:54 | 1 05:01 19:59 (4) | 05:33 20:02 (1) | 06:23 19:00 (3) | 07:06 | 08:24
1 16:59 1 19:45 | 121:24 49 20:48 (B 02) | 21:08 18 20:20 (1) 20:06 27 19:27 (3) | 16:49 | 16:11
Sonnenscheinstunden | 258 277 | 367 | 416 | 486 | 500 503 | 455 | 381 331 | 265 242

astr.max.mégl.Beschattung | | 214 | 547 | 786 | 1265 1093 | 609 | 394 |

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)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: I-40 - Irxleben, MI It. B-Plan "Helmstedter StraBe/ Alte Gartnerei"
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich 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 | August | fOktober | 1
1]08:24 | 07:57 | 07:03 | 06:52 | 05:46 19:17 (5) | 05:00 20:10 (2) | 04:57 20:17 (2) | 05:34 | 06:24 | 07:14 | 07:08 | 08:00
| 16:12 | 17:00 | 17:53 | 19:47 | 20:39 29 19:46 (5) | 21:25 26 20:36 (2) | 21:39 24 20:41(2) | 21:07 | 20:04 | 18:54 | 16:48 | 16:07
2] 08:24 | 07:55 | 07:01 | 06:49 | 05:44 19:17 (5) | 05:00 20:11 (2) | 04:58 20:17 (2) | 05:36 19:39 (5) | 06:26 | 07:16 | 07:10 | 08:01
| 16:13 | 17:02 | 17:54 19:49 | 20:40 28 19:45(5) |2 26 20:37(2) | 21:39 24 20:41(2) | 21:05 5 19:44 (5) | 20:02 | 18:52 | 16:46 | 16:06
3]08:24 | 07:53 | 06:58 06:47 | 05:42 19:17 (5) | 04:59 20:11 (2) | 04:59 20:18 (2) | 05:37 19:35 (5) | 06:28 | 07:17 | 07:12 | 08:03
| 16:14 | 17:04 | 17:56 19:51 | 20:42 28 19:45(5) | 21:27 25 20:36 (2) 24 20:42(2) | 21:03 12 19:47 (5) | 20:00 | 18:50 | 16:44 | 16:05
4 08:23 | 07:52 | 06:56 06:45 | 05:41 19:18 (5) | 04:58 20:11 (2) 20:17 (2) | 05:39 19:33 (5) | 06:29 | 07:19 | 07:14 | 08:04
| 16:16 | 17:06 | 17:58 19:52 | 20:44 26 19:44 (5) 25 20:36 (2) 25 20:42(2) | 21:02 16 19:49 (5) | 19:57 | 18:47 | 16:42 | 16:05
5]08:23 | 07:50 | 06:54 06:42 | 05:39 19:19 (5) 20:11 (2) 20:17 (2) | 05:40 19:31 (5) | 06:31 | 07:21 | 07:16 | 08:05
| 16:17 | 17:08 | 18:00 19:54 | 20:45 25  19:44 (5) 26 20:37 (2) 25 20:42(2) | 21:00 19 19:50 (5) | 19:55 | 18:45 | 16:40 | 16:04
6] 08:23 | 07:48 | 06:52 06:40 | 05:37 19:19 (5) 20:11 (2) 20:18 (2) | 05:42 19:30 (5) | 06:33 | 07:22 | 07:17 | 08:07
| 16:18 | 17:10 | 18:02 19:56 | 20:47 23 19:42(5) 25 20:36 (2) 25  20:43(2) | 20:58 22 19:52(5) | 19:53 | 18:43 | 16:38 | 16:04
7108:22 | 07:47 | 06:49 06:38 | 05:35 19:20 (5) 20:12 (2) 20:18 (2) | 05:44 19:29 (5) | 06:34 | 07:24 | 07:19 | 08:08
| 16:19 | 17:12 | 18:03 19:57 | 20:49 21 19:41(5) 25 20:37 (2) 25 20:43(2) | 20:56 23 19:52(5) | 19:50 | 18:40 | 16:37 | 16:03
8 08:22 | 07:45 | 06:47 06:35 | 05:33 19:22 (5) 20:12 (2) 20:18 (2) | 05:45 19:28 (5) | 06:36 | 07:26 | 07:21 | 08:09
| 16:21 | 17:14 | 18:05 19:59 | 20:50 18  19:40 (5) 24 20:36 (2) 25  20:43(2) | 20:54 25 19:53(5) | 19:48 | 18:38 | 16:35 | 16:03
9 08:21 | 07:43 | 06:45 06:33 | 05:31 19:23 (5) 20:12 (2) 20:18 (2) | 05:47 19:27 (5) | 06:38 | 07:28 | 07:23 | 08:10
| 16:22 | 17:15 | 18:07 20:01 | 20:52 15 19:38 (5) 25 20:37 (2) 26 20:44(2) | 20:53 26 19:53(5) | 19:46 | 18:36 | 16:33 | 16:03
10 | 08:21 | 07:41 | 06:43 06:31 | 05:30 19:25 (5) 20:13 (2) 20:18 (2) | 05:48 19:27 (5) | 06:39 | 07:29 | 07:25 | 08:11
| 16:23 | 17:17 | 18:09 20:03 | 20:54 10 19:35(5) 24 20:37 (2) 26 20:44(2) | 20:51 27 19:54 (5) | 19:43 | 18:34 | 16:32 | 16:03
111 08:20 | 07:39 | 06:40 06:29 | 05:28 20:13 (2) 20:18 (2) | 05:50 19:26 (5) | 06:41 | 07:31 | 07:26 | 08:13
| 16:25 | 17:19 | 18:11 20:04 | 20:55 24 20:37 (2) 26 20:44(2) | 20:49 28 19:54(5) | 19:41 | 18:31 | 16:30 | 16:02
12 ] 08:20 | 07:38 | 06:38 06:26 | 05:26 20:13 (2) 20:18 (2) | 05:52 19:26 (5) | 06:43 | 07:33 | 07:28 | 08:14
| 16:26 |17:21 | 18:12 20:06 | 20:57 24 20:37 (2) 26 20:44 (2) | 20:47 29  19:55(5) | 19:39 | 18:29 | 16:29 | 16:02
13| 08:19 | 07:36 | 06:36 06:24 | 05:25 20:14 (2) 20:19 (2) | 05:53 19:25 (5) | 06:44 | 07:34 | 07:30 | 08:15
| 16:28 | 17:23 | 18:14 20:08 | 20:58 23 20:37(2) 25 20:44(2) | 20:45 29 19:54(5) | 19:36 | 18:27 | 16:27 | 16:02
14| 08:18 | 07:34 | 06:33 06:22 | 05:23 20:14 (2) 20:19 (2) | 05:55 19:25 (5) | 06:46 | 07:36 | 07:32 | 08:16
| 16:29 | 17:25 | 18:16 20:09 | 21:00 23 20:37(2) 25 20:44(2) | 20:43 29 19:54(5) | 19:34 | 18:25 | 16:26 | 16:02
15| 08:17 | 07:32 | 06:31 06:20 | 05:22 20:15 (2) 20:19 (2) | 05:57 19:24 (5) | 06:47 | 07:38 | 07:34 | 08:16
| 16:31 | 17:27 | 18:18 20:11 | 21:01 23 20:38(2) 25 20:44(2) | 20:41 30  19:54(5) | 19:32 | 18:22 | 16:24 | 16:02
16 | 08:16 | 07:30 | 06:29 06:18 | 05:20 20:17 (2) 20:15 (2) 20:19 (2) | 05:58 19:24 (5) | 06:49 | 07:40 | 07:35 | 08:17
| 16:32 | 17:29 | 18:19 20:13 | 21:03 9 20:26 (2) 23 20:38(2) 25  20:44(2) | 20:39 30 19:54(5) | 19:29 | 18:20 | 16:23 | 16:02
17| 08:16 | 07:28 | 06:26 06:15 | 05:18 20:15 (2) 20:15 (2) 20:19 (2) | 06:00 19:24 (5) | 06:51 | 07:41 | 07:37 | 08:18
| 16:34 | 17:30 | 18:21 20:15 | 21:05 13 20:28 (2) 23 20:38(2) 25 20:44(2) | 20:37 29 19:53(5) | 19:27 | 18:18 | 16:21 | 16:02
18 | 08:15 | 07:26 | 06:24 06:13 19:29 (5) | 05:17 20:14 (2) 20:16 (2) 20:19 (2) | 06:01 19:25 (5) | 06:52 | 07:43 | 07:39 | 08:19
| 16:36 | 17:32 | 18:23 20:16 9  19:38(5) | 21:06 16 20:30 (2) 22 20:38(2) 25  20:44(2) | 20:35 28 19:53(5) | 19:25 | 18:16 | 16:20 | 16:03
19| 08:14 | 07:24 | 06:22 06:11 19:25 (5) | 05:16 20:12 (2) 20:16 (2) 20:20 (2) | 06:03 19:24 (5) | 06:54 | 07:45 | 07:40 | 08:20
| 16:37 | 17:34 | 18:25 20:18 16 19:41(5) | 21:08 18 20:30 (2) 22 20:38(2) 24 20:44(2) | 20:33 27 19:51(5) | 19:22 | 18:14 | 16:19 | 16:03
20| 08:13 | 07:22 | 06:20 06:09 19:23 (5) | 05:14 20:12 (2) 20:16 (2) 20:20 (2) | 06:05 19:25 (5) | 06:56 | 07:47 | 07:42 | 08:20
| 16:39 | 17:36 | 18:26 20:20 19 19:42 (5) | 21:09 19 20:31(2) | 2 22 20:38(2) 24 20:44(2) | 20:30 26 19:51(5) | 19:20 | 18:12 | 16:17 | 16:03
21 08:11 | 07:20 | 06:17 06:07 19:22 (5) | 05:13 20:12 (2) | O 20:16 (2) 20:21(2) | 06:06 19:26 (5) | 06:57 | 07:49 | 07:44 | 08:21
| 16:41 | 17:38 | 18:28 20:21 22 19:44(5) | 21:10 20 20:32(2) |2 22 20:38(2) 22 20:43(2) | 20:28 24 19:50 (5) | 19:18 | 18:09 | 16:16 | 16:04
22| 08:10 | 07:18 | 06:15 06:05 19:20 (5) | 05:11 20:11 (2) | O 20:16 (2) 20:21(2) | 06:08 19:27 (5) | 06:59 | 07:50 | 07:46 | 08:21
| 16:42 | 17:40 | 18:30 20:23 25 19:45(5) | 21:12 22 20:33(2) |2 22 20:38(2) 21 20:42(2) | 20:26 21 19:48(5) | 19:15 | 18:07 | 16:15 | 16:04
23] 08:09 | 07:16 | 06:13 06:02 19:19 (5) | 05:10 20:11 (2) | O 20:17 (2) 20:22 (2) | 06:10 19:28 (5) | 07:01 | 07:52 | 07:47 | 08:22
| 16:44 | 17:42 | 18:32 20:25 26 19:45(5) | 21:13 23 20:34(2) | 2 22 20:39(2) 21 20:43(2) | 20:24 19 19:47(5) | 19:13 | 18:05 | 16:14 | 16:05
24| 08:08 | 07:14 | 06:10 06:00 19:18 (5) | 05:09 20:11 (2) | O 20:17 (2) 20:23(2) | 06:11 19:29 (5) | 07:02 | 07:54 | 07:49 | 08:22
| 16:46 | 17:43 | 18:33 20:27 28 19:46 (5) | 21:15 23 20:34(2) | 21: 22 20:39(2) 19 20:42(2) | 20:22 15 19:44 (5) | 19:11 | 18:03 | 16:13 | 16:05
25 08:07 | 07:11 | 06:08 05:58 19:18 (5) | 05:08 20:10 (2) | 04: 20:17 (2) 20:23(2) | 06:13 19:33 (5) | 07:04 | 06:56 | 07:51 | 08:23
| 16:48 | 17:45 | 18:35 20:28 28 19:46 (5) | 21:16 24 20:34(2) | 21: 22 20:39(2) 17 20:40 (2) | 20:20 8 19:41(5) | 19:08 | 17:01 | 16:12 | 16:06
26 | 08:05 | 07:09 | 06:06 05:56 19:17 (5) | 05:07 20:09 (2) | O 20:17 (2) 20:25 (2) | 06:15 07:06 | 06:57 | 07:52 | 08:23
| 16:49 | 17:47 | 18:37 20:30 29 19:46 (5) | 21:17 25 20:34(2) | 2 23 20:40 (2) 15 20:40 (2) | 20:18 19:06 | 16:59 | 16:11 | 16:07
27| 08:04 | 07:07 | 06:03 05:54 19:17 (5) | 05:05 20:10 (2) | 04: 20:17 (2) 20:27 (2) | 06:16 07:07 | 06:59 | 07:54 | 08:23
| 16:51 | 17:49 | 18:38 20:32 29 19:46 (5) | 21:19 26 20:36(2) | 21: 23 20:40 (2) 11 20:38(2) | 20:15 19:04 | 16:57 | 16:10 | 16:07
28 08:03 | 07:05 | 06:01 05:52 19:16 (5) | 05:04 20:10 (2) | 04: 20:18 (2) 20:30 (2) | 06:18 07:09 | 07:01 | 07:55 | 08:24
| 16:53 | 17:51 | 18:40 20:33 30 19:46 (5) | 21:20 26 20:36(2) | 2 23 20:41(2) 6 20:36(2) | 20:13 19:01 | 16:55 | 16:09 | 16:08
29 | 08:01 | | 06:59 05:50 19:16 (5) | 05:03 20:10 (2) | O 20:17 (2) | 06:20 07:11 | 07:03 | 07:57 | 08:24
| 16:55 | | 19:42 20:35 30 19:46 (5) | 21:21 26 20:36(2) |2 23 20:40 (2) | 20:11 18:59 | 16:53 | 16:08 | 16:09
30 | 08:00 | | 06:56 05:48 19:17 (5) | 05:02 20:10 (2) | O 20:18 (2) | 06:21 07:12 | 07:05 | 07:58 | 08:24
| 16:57 | | 19:44 20:37 30 19:47 (5) | 21:23 26 20:36 (2) | 21:39 23 20:41(2) | 20:09 18:57 | 16:51 | 16:07 | 16:10
31 07:58 | | 06:54 | 05:01 20:10 (2) | 06:23 | 07:06 | | 08:24
| 16:59 | | 19:45 | 21:24 26 20:36 (2) | 20:06 | 16:49 | | 16:11
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500 | 455 | 381 | 331 | 265 | 242

astr.max.mdgl.Beschattung | | | | 321 | 565 | 705 631 | 547 | | | |

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)
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19-1-3120-001-SB

Projekt:

19-1-3120-001

RauBe Beteiligungs Gmb

Steinburgring 29
48431 Rheine

SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: M-01 - Mammendorf, Thomas-Mintzer-StraBe 1a
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Beschreibung:

Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt

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

| 07:57
| 17:01
| 07:55
| 17:02
| 07:54
| 17:04
| 07:52
| 17:06
| 07:50
| 17:08
| 07:49
| 17:10
| 07:47
| 17:12
| 07:45
| 17:14
| 07:43
| 17:16
| 07:42
| 17:17
| 07:40
| 17:19
| 07:38
| 17:21
| 07:36
| 17:23
| 07:34
| 17:25
| 07:32
| 17:27
| 07:30
| 17:29
| 07:28
| 17:31
| 07:26
| 17:32
| 07:24
| 17:34
| 07:22
| 17:36
| 07:20
| 17:38
| 07:18
| 17:40
| 07:16
| 17:42
| 07:14
| 17:44
| 07:12
| 17:45
| 07:09
| 17:47
| 07:07
| 17:49
| 07:05
| 17:51

Sonnenscheinstunden | 258 277

astr.max.mogl.Beschattung |

20

21

21

21

139

07:43 (2) | 06:01

08:04 (2) | 18:40
| 06:59
| 19:42
| 06:56
| 19:44
| 06:54
| 19:46
| 367
|

21

21

20

21

21

21

322

| April

07:42 (2) | 06:52
08:03 (2) | 19:47
07:42 (2) | 06:49
08:03 (2) | 19:49
07:43 (2) | 06:47
08:03 (2) | 19:51
07:44 (2) | 06:45
08:02 (2) | 19:52
07:44 (2) | 06:43
07:59 (2) | 19:54
07:46 (2) | 06:40
07:57 (2) | 19:56
| 06:38
| 19:58
| 06:36
| 19:59
| 06:33
| 20:01
| 06:31
| 20:03
| 06:29
| 20:05
| 06:27
| 20:06
| 06:24
| 20:08

06:52 (1)
07:00 (1)
06:50 (1) | 06:11
07:03 (1) | 20:18
06:47 (1) | 06:09
07:04 (1) | 20:20
06:46 (1) | 06:07
07:05 (1) | 20:22
06:46 (1) | 06:05
07:05 (1) | 20:23
06:44 (1) | 06:03
07:05 (1) | 20:25
06:44 (1) | 06:01
07:05 (1) | 20:27
06:44 (1) | 05:58
07:05 (1) | 20:29
06:44 (1) | 05:56
07:03 (1) | 20:30
06:44 (1) | 05:54
07:03 (1) | 20:32
06:45 (1) | 05:52
07:02 (1) | 20:34
07:46 (1) | 05:50
07:59 (1) | 20:35
07:48 (1) | 05:48
07:57 (1) | 20:37

Lizenzierter Anwender:

Seite 97 von 140

Ramboll Deutschland GmbH

Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

| Mai | Juni | Juli | August | September

| 05:46 | 05:01 | 04:57 | 05:34 | 06:25

| 20:39 | 21:25 | 21:39 | 21:07 | 20:04

| 05:44 | 05:00 | 04:58 | 05:36 | 06:26

| 20:40 | 21:26 | 21:39 | 21:05 | 20:02

| 05:43 | 04:59 | 04:59 | 05:37 | 06:28

| 20:42 | 21:27 | 21:38 | 21:04 | 20:00

| 05:41 | 04:58 | 05:00 | 05:39 | 06:30

| 20:44 | 21:28 | 21:38 | 21:02 | 19:58

| 05:39 | 04:57 | 05:00 | 05:41 | 06:31

| 20:45 | 21:29 | 21:38 | 21:00 | 19:55

| 05:37 | 04:57 | 05:01 | 05:42 | 06:33

| 20:47 | 21:30 | 21:37 | 20:58 | 19:53

| 05:35 | 04:56 | 05:02 | 05:44 | 06:34

| 20:49 | 21:31 | 21:36 | 20:56 | 19:51

| 05:33 | 04:56 | 05:03 | 05:45 | 06:36

| 20:50 | 21:32 | 21:36 | 20:55 | 19:48

| 05:32 | 04:55 | 05:04 | 05:47 | 06:38

| 20:52 | 21:33 | 21:35 | 20:53 | 19:46

| 05:30 | 04:55 | 05:05 | 05:49 | 06:39

| 20:54 | 21:34 | 21:34 | 20:51 | 19:44

| 05:28 | 04:54 | 05:06 | 05:50 | 06:41

| 20:55 | 21:35 | 21:34 | 20:49 | 19:41

| 05:26 | 04:54 | 05:07 | 05:52 | 06:43

| 20:57 | 21:35 | 21:33 | 20:47 | 19:39

| 05:25 | 04:54 | 05:08 | 05:53 | 06:44

| 20:59 | 21:36 | 21:32 | 20:45 | 19:37 8
| 05:23 | 04:53 | 05:09 | 05:55 | 06:46

| 21:00 | 21:37 | 21:31 | 20:43 | 19:34 13
| 05:22 | 04:53 | 05:11 | 05:57 | 06:48

| 21:02 | 21:37 | 21:30 | 20:41 | 19:32 16
| 05:20 | 04:53 | 05:12 | 05:58 | 06:49

| 21:03 | 21:38 | 21:29 | 20:39 | 19:30 18
| 05:19 | 04:53 | 05:13 | 06:00 | 06:51

| 21:05 | 21:38 | 21:28 | 20:37 | 19:27 20
| 05:17 | 04:53 | 05:14 | 06:02 | 06:53

| 21:06 | 21:39 | 21:27 | 20:35 | 19:25 20
| 05:16 | 04:53 | 05:16 | 06:03 | 06:54

| 21:08 | 21:39 | 21:26 | 20:33 | 19:22 20
| 05:14 | 04:53 | 05:17 | 06:05 | 06:56

| 21:09 | 21:39 | 21:24 | 20:31 | 19:20 20
| 05:13 | 04:53 | 05:18 | 06:07 | 06:57

| 21:11 | 21:39 | 21:23 | 20:29 | 19:18 20
| 05:12 | 04:53 | 05:20 | 06:08 | 06:59

| 21:12 | 21:40 | 21:22 | 20:26 | 19:15 18
]05:10 | 04:54 | 05:221  |06:10 | 07:01
|21:14  |21:40  |21:221  [20:24 | 19:13 18
] 05:09  |04:54 | 05:22  |06:11 | 07:02
|21:15  [21:40  |21:19  [20:22 | 19:11 14
| 05:08 | 04:54 | 05:24 | 06:13 | 07:04
|21:16  [21:40  |21:18  [20:20 | 19:08 10
] 05:07  |04:55 | 05:25  |06:15 | 07:06
|21:18  |21:40  |21:16  [20:18 | 19:06

| 05:06 | 04:55 | 05:27 | 06:16 | 07:07
|21:19  [21:40 | 21:15  [20:16 | 19:04

| 05:04 | 04:56 | 05:28  |06:18 | 07:09
21:20  [21:40  |21:13  [20:13 | 19:01

] 05:03 | 04:56 | 05:30  |06:20 | 07:11
|21:22  |21:40  |21:12  [20:11 | 18:59
]05:02  |04:57 | 05:331  |06:21 | 07:12
|21:23  |21:39  |21:10  [20:09 | 18:57
]05:01 | 105:33  06:23 |

121224 | 121:09  [20:07 |

| 486 | 500 | 503 | 455 | 381

| | | | | 215

| Oktober

07:40 (1) | 07:35
07:48 (1) | 18:27
07:36 (1) | 07:36
07:49 (1) | 18:25
07:35 (1) | 07:38
07:51 (1) | 18:23
07:34 (1) | 07:40
07:52 (1) | 18:20
07:32 (1) | 07:42
07:52 (1) | 18:18
07:32 (1) | 07:43
07:52 (1) | 18:16
07:32 (1) | 07:45
07:52 (1) | 18:14
07:31 (1) | 07:47
07:51 (1) | 18:12
07:31 (1) | 07:49
07:51 (1) | 18:10
07:31 (1) | 07:50
07:49 (1) | 18:08
07:31 (1) | 07:52
07:49 (1) | 18:05
07:33 (1) | 07:54
07:47 (1) | 18:03
07:34 (1) | 06:56
07:44 (1) | 17:01

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

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

13

16

19

20

21

22

22

21

21

19

17

15

1

249

| Novembel Dezember
| 07:09
| 16:48
| 07:10
| 16:46
| 07:12
| 16:44
| 07:14
| 16:42
| 07:16
| 16:40
| 07:18
| 16:39
08:24 (2) | 07:19
08:32 (2) | 16:37
08:21 (2) | 07:21
08:34 (2) | 16:35
08:19 (2) | 07:23
08:35 (2) | 16:34
08:17 (2) | 07:25
08:36 (2) | 16:32
08:17 (2) | 07:27
08:37 (2) | 16:30
08:16 (2) | 07:28
08:37 (2) | 16:29
08:16 (2) | 07:30
08:38 (2) | 16:27
08:15 (2) | 07:32
08:37 (2) | 16:26
08:15 (2) | 07:34
08:36 (2) | 16:24
08:15 (2) | 07:36
08:36 (2) | 16:23
08:16 (2) | 07:37
08:35 (2) | 16:21

08:17 (2) | 07:39
08:34 (2) | 16:20
08:18 (2) | 07:41
08:33 (2) | 16:19
08:19 (2) | 07:42
08:30 (2) | 16:18
08:22 (2) | 07:44
08:26 (2) | 16:16
| 07:46
| 16:15
| 07:47
| 16:14

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

10.02.2021 12:14 / 59

windPRO



19-1-3120-001-SB

Projekt:

19-1-3120-001
RauBe Beteiligungs Gmb

Steinburgring 29
48431 Rheine

SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: M-02 - Mammendorf, Darrweg 4
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Beschreibung:
Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt

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

| 07:57
| 17:01
| 07:55
| 17:02
| 07:54
| 17:04
| 07:52
| 17:06
| 07:50
| 17:08
| 07:49
| 17:10
| 07:47
| 17:12
| 07:45
| 17:14
| 07:43
| 17:16
| 07:42
| 17:17
| 07:40
| 17:19
| 07:38
| 17:21
!
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

—

07:36
17:23
07:34
17:25
07:32
17:27
07:30
17:29
07:28
17:31
07:26
17:32
07:24
17:34
07:22
17:36
07:20
17:38
07:18
17:40
07:16
17:42

| 07:14

| 17:44

| 07:12

| 17:45

| 07:09

| 17:47

| 07:07

| 17:49

| 07:05

| 17:51

_

N

N

N}

N

w

Sonnenscheinstunden | 258
astr.max.mogl.Beschattung |

|
|
|
|
|
|
| 277
|

| Mérz

14

17

19

20

21

22

22

20

20

18

15

10

13

16

264

| April

| 06:52

| 19:47

| 06:49

| 19:49

| 06:47

| 19:51

| 06:45

| 19:52

| 06:43

| 19:54
07:19 (2) | 06:40
07:28 (2) | 19:56
07:17 (2) | 06:38
07:31 (2) | 19:58
07:14 (2) | 06:36
07:31 (2) | 19:59
07:13 (2) | 06:33
07:32 (2) | 20:01
07:13 (2) | 06:31
07:33 (2) | 20:03
07:12 (2) | 06:29
07:33 (2) | 20:05
07:11 (2) | 06:27
07:33 (2) | 20:06
07:11 (2) | 06:24
07:33 (2) | 20:08
07:12 (2) | 06:22
07:32 (2) | 20:10
07:11 (2) | 06:20
07:31 (2) | 20:11
07:12 (2) | 06:18
07:30 (2) | 20:13
07:13 (2) | 06:16
07:28 (2) | 20:15
07:15 (2) | 06:13
07:25 (2) | 20:17

| 06:11

NONONONONONONONGO
QULUOoOUAR2RRNO D
WURWONUNONONONONO
RNREASOAVLOIRTILWANT O G

07:24 (1) | 05:50
07:32 (1) | 20:35
07:21 (1) | 05:48
07:34 (1) | 20:37
07:20 (1) |
07:36 (1) |

| 416

|

163

Lizenzierter Anwender:
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Ramboll Deutschland GmbH

Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

20

21

| Mai | Juni | Juli | August | September
07:18 (1) | 05:46 | 05:01 | 04:57 | 05:34 | 06:25
07:36 (1) | 20:39 | 21:25 | 21:39 | 21:07 | 20:04
07:17 (1) | 05:44 | 05:00 | 04:58 | 05:36 | 06:26
07:36 (1) | 20:40 | 21:26 | 21:39 | 21:05 | 20:02
07:17 (1) | 05:43 | 04:59 | 04:59 | 05:37 | 06:28
07:36 (1) | 20:42 | 21:27 | 21:38 | 21:04 | 20:00
07:17 (1) | 05:41 | 04:58 | 05:00 | 05:39 | 06:30
07:37 (1) | 20:44 | 21:28 | 21:38 | 21:02 | 19:58
07:16 (1) | 05:39 | 04:57 | 05:00 | 05:41 | 06:31
07:35 (1) | 20:45 | 21:29 | 21:38 | 21:00 | 19:55
07:16 (1) | 05:37 | 04:57 | 05:01 | 05:42 | 06:33
07:35 (1) | 20:47 | 21:30 | 21:37 | 20:58 | 19:53
07:17 (1) | 05:35 | 04:56 | 05:02 | 05:44 | 06:35
07:34 (1) | 20:49 | 21:31 | 21:36 | 20:56 | 19:51
07:17 (1) | 05:33 | 04:56 | 05:03 | 05:45 | 06:36
07:32 (1) | 20:50 | 21:32 | 21:36 | 20:55 | 19:48
07:19 (1) | 05:32 | 04:55 | 05:04 | 05:47 | 06:38
07:30 (1) | 20:52 | 21:33 | 21:35 | 20:53 | 19:46
07:21 (1) | 05:30 | 04:55 | 05:05 | 05:49 | 06:39
07:27 (1) | 20:54 | 21:34 | 21:34 | 20:51 | 19:44
| 05:28 | 04:54 | 05:06 | 05:50 | 06:41
| 20:55 | 21:35 | 21:34 | 20:49 | 19:41
| 05:26 | 04:54 | 05:07 | 05:52 | 06:43
| 20:57 | 21:35 | 21:33 | 20:47 | 19:39
| 05:25 | 04:54 | 05:08 | 05:53 | 06:44
| 20:59 | 21:36 | 21:32 | 20:45 | 19:37
| 05:23 | 04:53 | 05:09 | 05:55 | 06:46
| 21:00 | 21:37 | 21:31 | 20:43 | 19:34
| 05:22 | 04:53 | 05:11 | 05:57 | 06:48
| 21:02 | 21:37 | 21:30 | 20:41 | 19:32
| 05:20 | 04:53 | 05:12 | 05:58 | 06:49
| 21:03 | 21:38 | 21:29 | 20:39 | 19:30
| 05:19 | 04:53 | 05:13 | 06:00 | 06:51
| 21:05 | 21:38 | 21:28 | 20:37 | 19:27
| 05:17 | 04:53 | 05:14 | 06:02 | 06:53
| 21:06 | 21:39 | 21:27 | 20:35 | 19:25
| 05:16 | 04:53 | 05:16 | 06:03 | 06:54
| 21:08 | 21:39 | 21:26 | 20:33 | 19:23
| 05:14 | 04:53 | 05:17 | 06:05 | 06:56
| 21:09 | 21:39 | 21:24 | 20:31 | 19:20
| 05:13 | 04:53 | 05:18 | 06:07 | 06:58
| 21:11 | 21:39 | 21:23 | 20:29 | 19:18
| 05:12 | 04:54 | 05:20 | 06:08 | 06:59
| 21:12 | 21:40 | 21:22 | 20:26 | 19:15
]05:10 | 04:54 | 05:221  |06:10 | 07:01
|21:14  [21:40  |21:21  [20:24 | 19:13
]05:09 | 04:54 | 05:22 | 06:11 | 07:02
|21:15  |21:40 | 21:19  [20:22 | 19:11
] 05:08 | 04:54 | 05:24 | 06:13 | 07:04
|21:16  [21:40  |21:18  [20:20 | 19:08
]05:07 | 04:55 | 05:25 | 06:15 | 07:06
|21:18  |21:40  |21:16  |20:18 | 19:06
]05:06 | 04:55 | 05:27 | 06:16 | 07:07
121:19  |21:40 | 21:15  [20:16 | 19:04
]05:04 | 04:56 | 05:28 | 06:18 | 07:09
121:20  |21:40  |21:13  [20:13 | 19:01
]05:03 | 04:56 | 05:30 | 06:20 | 07:11
|21:22  |21:40 | 21:12  [20:11 | 18:59
105:02  |04:57 | 05:31 | 06:21 | 07:12
]21:23  |21:39 | 21:10  [20:09 | 18:57
]05:01 | 105:33 | 06:23 |
121224 | 121:09  [20:07 |
| 486 | 500 | 503 | 455 | 381
| | | | |

302

| Oktober

| 07:14

| 18:54
07:19 (1) | 07:16
07:25 (1) | 18:52
07:17 (1) | 07:18

07:28 (1) | 18:50
07:15 (1) | 07:19
07:30 (1) | 18:47
07:13 (1) | 07:21
07:30 (1) | 18:45
07:12 (1) | 07:23
07:31 (1) | 18:43
07:11 (1) | 07:24
07:30 (1) | 18:41
07:11 (1) | 07:26
07:31 (1) | 18:38
07:11 (1) | 07:28
07:31 (1) | 18:36
07:10 (1) | 07:29
07:29 (1) | 18:34
07:11 (1) | 07:31
07:29 (1) | 18:31
07:11 (1) | 07:33
07:27 (1) | 18:29
07:12 (1) | 07:35
07:26 (1) | 18:27
07:13 (1) | 07:36
07:23 (1) | 18:25
| 07:38
| 18:23
| 07:40
| 18:20
| 07:42
| 18:18
| 07:43
| 18:16
| 07:45
| 18:14
| 07:47
| 18:12
| 07:49
| 18:10
| 07:50
| 18:08
| 07:52

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

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

Zeitpunkt (SS:MM) Schattenanfang

Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende

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

21

21

21

19

18

15

12

132

| Novembel Dezember

07:50 (2) | 07:09
08:11 (2) | 16:48
07:50 (2) | 07:10
08:11 (2) | 16:46
07:50 (2) | 07:12
08:11 (2) | 16:44
07:51 (2) | 07:14
08:10 (2) | 16:42
07:51 (2) | 07:16
08:09 (2) | 16:40
07:52 (2) | 07:18
08:07 (2) | 16:39
07:54 (2) | 07:19
08:06 (2) | 16:37
07:57 (2) | 07:21
08:02 (2) | 16:35

| 07:23

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

10.02.2021 12:14 / 60
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: RS-01 - Raststatte Bérde-Nord 1
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich 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 |August | Sep Oktober | | Dezember
09:01 (B 04) | 07:57 | 07:03 | 06:52 | 05:: | 05:00 | 04:57 | 05:34 | 06:25 | 07:14 | 07:08 | 08:00
75  10:50 (GRO1) | 17:00 | 17:53 | 19:47 | 20: | 21:25 | 21:39 | 21:07 | 20:04 | 18:54 | 16:48 | 16:07 58
09:00 (B 04) | 07:55 | 07:01 | 06:49 | 05:: | 05:00 | 04:58 | 05:36 | 06:26 | 07:16 | 07:10 | 08:01
74 10:49 (GRO1) | 17:02 | 17:54 | 19:49 | 20: | 21:26 | 21:39 | 21:05 | 20:02 | 18:52 | 16:46 | 16:06 61
09:00 (B 04) | 07:54 | 06:58 | 06:47 | 0 | 04:59 | 04:59 | 05:37 | 06:28 | 07:17 | 07:12 | 08:03
74 10:50 (GRO1) | 17:04 | 17:56 | 19:51 | 20: | 21:27 | 21:38 | 21:04 | 20:00 | 18:50 | 16:44 | 16:05 65
09:00 (B 04) | 07:52 | 06:56 | 06:45 | 05:: | 04:58 | 04:59 | 05:39 | 06:29 | 07:19 | 07:14 | 08:04
73 10:50 (GRO1) | 17:06 | 17:58 | 19:52 | 20: | 21:28 | 21:38 | 21:02 | 19:57 | 18:47 | 16:42 | 16:05 67
08:59 (B 04) | 07:50 | 06:54 | 06:42 | 05: | 04:57 | 05:00 | 05:40 | 06:31 | 07:21 | 07:16 | 08:06
74 10:50 (GRO1) | 17:08 | 18:00 | 19:54 | 20: | 21:29 | 21:38 | 21:00 | 19:55 | 18:45 | 16:40 | 16:04 71
08:59 (B 04) | 07:49 | 06:52 | 06:40 | 05: | 04:57 | 05:01 | 05:42 | 06:33 | 07:23 | 07:18 | 08:07
72 10:50 (GRO1) | 17:10 | 18:02 | 19:56 | 20: | 21:30 | 21:37 | 20:58 | 19:53 | 18:43 | 16:38 | 16:04 71
08:59 (B 04) | 07:47 | 06:49 | 06:38 | 05: | 04:56 | 05:02 | 05:44 | 06:34 | 07:24 | 07:19 | 08:08
70  10:50 (GRO1) | 17:12 | 18:03 | 19:58 | 20: | 21:31 | 21:36 | 20:56 | 19:51 | 18:40 | 16:37 | 16:03 74
08:59 (B 04) | 07:45 | 06:47 | 06:36 | 05:33 | 04:56 | 05:03 | 05:45 | 06:36 | 07:26 | 07:21 | 08:09
68  10:50 (GRO1) | 17:14 | 18:05 | 19:59 | 20:50 | 21:32 | 21:36 | 20:55 | 19:48 | 18:38 | 16:35 | 16:03 73
08:59 (B 04) | 07:43 | 06:45 | 06:33 | 05:31 | 04:55 | 05:04 | 05:47 | 06:38 | 07:28 | 07:23 | 08:11
65  10:50 (GRO1) | 17:15 | 18:07 | 20:01 | 20:52 | 21:33 | 21:35 | 20:53 | 19:46 | 18:36 | 16:33 | 16:03 74
08:59 (B 04) | 07:41 | 06:43 | 06:31 | 05:30 | 04:55 | 05:05 | 05:48 | 06:39 | 07:29 | 07:25 | 08:12
61  10:49 (GRO1) | 17:17 | 18:09 | 20:03 | 20:54 | 21:34 | 21:34 | 20:51 | 19:44 | 18:34 | 16:32 | 16:02 75
08:58 (B 04) | 07:40 | 06:40 | 06:29 | 05:28 | 04:54 | 05:06 | 05:50 | 06:41 | 07:31 | 07:27 | 08:13
58  10:49 (GRO1) | 17:19 | 18:11 | 20:04 | 20:55 | 21:35 | 21:34 | 20:49 | 19:41 | 18:31 | 16:30 | 16:02 75
08:59 (B 04) | 07:38 | 06:38 | 06:26 | 05:26 | 04:54 | 05:07 | 05:52 | 06:43 | 07:33 | 07:28 | 08:14
47 10:49 (GRO1) | 17:21 | 18:12 | 20:06 | 20:57 | 21:35 | 21:33 | 20:47 | 19:39 | 18:29 | 16:29 | 16:02 74
08:59 (B 04) | 07:36 | 06:36 | 06:24 | 05:25 | 04:54 | 05:08 | 05:53 | 06:44 | 07:35 | 07:30 08:41 (B 04) | 08:15
44 10:48 (GRO1) | 17:23 | 18:14 | 20:08 | 20:58 | 21:36 | 21:32 | 20:45 | 19:37 | 18:27 | 16:27 10 08:51 (B 04) | 16:02 73
08:59 (B 04) | 07:34 | 06:34 | 06:22 | 05:23 | 04:53 | 05:09 | 05:55 | 06:46 | 07:36 | 07:32 08:39 (B 04) | 08:16
39  10:46 (GRO1) | 17:25 | 18:16 | 20:10 | 21:00 | 21:37 | 21:31 | 20:43 | 19:34 | 18:25 | 16:26 14 08:53 (B 04) | 16:02 72
08:59 (B 04) | 07:32 | 06:31 | 06:20 | 05:21 | 04:53 | 05:11 | 05:57 | 06:48 | 07:38 | 07:34 08:38 (B 04) | 08:17
33 10:44 (GRO1) | 17:27 | 18:18 | 20:11 | 21:02 | 21:37 | 21:30 | 20:41 | 19:32 | 18:22 | 16:24 17 08:55 (B 04) | 16:02 73
09:00 (B 04) | 07:30 | 06:29 | 06:18 | 05:20 | 04:53 | 05:12 | 05:58 | 06:49 | 07:40 | 07:35 08:38 (B 04) | 08:18
23 09:23 (B 04) | 17:29 | 18:19 | 20:13 | 21:03 | 21:38 | 21:29 | 20:39 | 19:29 | 18:20 | 16:23 18 08:56 (B 04) | 16:02 71
09:00 (B 04) | 07:28 | 06:27 | 06:15 | 05:18 | 04:53 | 05:13 | 06:00 | 06:51 | 07:42 | 07:37 08:37 (B 04) | 08:18
23 09:23 (B 04) | 17:30 | 18:21 | 20:15 | 21:05 | 21:38 | 21:28 | 20:37 | 19:27 | 18:18 | 16:21 20 08:57 (B 04) | 16:02 74
09:00 (B 04) | 07:26 | 06:24 | 06:13 | 05:17 | 04:53 | 05:14 | 06:01 | 06:52 | 07:43 | 07:39 08:37 (B 04) | 08:19
24 09:24 (B 04) | 17:32 | 18:23 | 20:16 | 21:06 | 21:39 | 21:27 | 20:35 | 19:25 | 18:16 | 16:20 21 08:58 (B 04) | 16:03 73
09:00 (B 04) | 07:24 | 06:22 | 06:11 | 05:16 | 04:53 | 05:16 | 06:03 | 06:54 | 07:45 | 07:41 08:37 (B 04) | 08:20
23 09:23 (B 04) | 17:34 | 18:25 | 20:18 | 21:08 | 21:39 | 21:26 | 20:33 | 19:22 | 18:14 | 16:19 22 08:59 (B 04) | 16:03 72
09:00 (B 04) | 07:22 | 06:20 | 06:09 | 05:14 | 04:53 | 05:17 | 06:05 | 06:56 | 07:47 | 07:42 08:36 (B 04) | 08:20
24 09:24 (B 04) | 17:36 | 18:26 | 20:20 | 21:09 | 21:39 | 21:24 | 20:31 | 19:20 | 18:12 | 16:17 22 08:58 (B 04) | 16:03 73
09:01 (B 04) | 07:20 | 06:17 | 06:07 | 05:13 | 04:53 | 05:18 | 06:06 | 06:57 | 07:49 | 07:44 08:36 (B 04) | 08:21
23 09:24 (B 04) | 17:38 | 18:28 | 20:22 | 21:11 | 21:39 | 21:23 | 20:29 | 19:18 | 18:10 | 16:16 23 08:59 (B 04) | 16:04 72
09:01 (B 04) | 07:18 | 06:15 | 06:05 | 05:11 | 04:53 | 05:20 | 06:08 | 06:59 | 07:50 | 07:46 08:36 (B 04) | 08:22
22 09:23 (B 04) | 17:40 | 18:30 | 20:23 | 21:12 | 21:40 | 21:22 | 20:26 | 19:15 | 18:07 | 16:15 24 09:00 (B 04) | 16:04 72
09:02 (B04) | 07:16 | 06:13 | 06:03  |05:10 | 04:54  |05:21  |06:10  |07:01  |07:52 | 07:47 08:37 (B 04) | 08:22
22 09:24(B04) |17:42 | 18:32  |20:25  |21:14  |21:40  |21:20  [20:24  [19:13 | 18:05  |16:14 23  09:00 (B 04) | 16:05 73
09:03 (B04) | 07:14 | 06:10 | 06:00 | 05:09 | 04:54  |05:22  |06:11  [07:02 | 07:54 | 07:49 08:37 (B 04) | 08:23
21 09:24(B04) |17:43 | 18:33  |20:27  |21:15  |21:40  |21:19  [20:22  [19:11  |18:03  |16:13 24  09:01 (B 04) | 16:05 72
09:03 (B04) | 07:12 | 06:08 | 05:58 | 05:08 | 04:54  |05:24  |06:13  |07:04 | 06:56 | 07:51 08:37 (B 04) | 08:23
20  09:23(B04) |17:45 | 18:35  |20:28  |21:16  |21:40  |21:18  [20:20  [19:08  |17:01  |16:12 23  09:00 (B 04) | 16:06 72
09:05 (B04) | 07:09 | 06:06 | 05:56 | 05:06 | 04:55  |05:25  |06:15  |07:06 | 06:58 | 07:52 08:38 (B 04) | 08:23
18 09:23(B04) | 17:47  |18:37  |20:30  |21:18  |21:40  [21:16  [20:18  [19:06  |16:59  |16:11 23  09:01 (B 04) | 16:07 74
09:06 (B 04) | 07:07 | 06:03 | 05:54 | 05:05 | 04:55  |05:27 |06:16  |07:07 | 06:59 | 07:54 08:38 (B 04) | 08:24
1 16:51 16 09:22(B04) | 17:49  |18:39  |20:32  |21:19  |21:40  |21:15  [20:15  [19:04  |16:57  |16:10 33  10:23 (GRO1) | 16:07 73
28 | 08:03 09:08 (B 04) | 07:05  |06:01  |05:52  |05:04  |04:56  |05:28  |06:18  |07:09  |07:01 | 07:55 08:39 (B 04) | 08:24
116:53 13 09:21(B04) | 17:51  |18:40  |20:34  |21:20  |21:40  [21:13  [20:13  [19:01  |16:55  |16:09 39  10:26 (GRO1) | 16:08 71
29 | 08:01 09:09 (B 04) | 1 06:59 | 05:50 | O |04:56  |05:30 | 06:20  |07:11 | 07:03 | 07:57 08:39 (B 04) | 08:24
| 16:55 10 09:19 (B 04) | 119:42  |20:35 |2 |21:40  |21:12  |20:11  [18:59 | 16:53  [16:08 44  10:28 (GRO1) | 16:09 72
30 | 08:00 | ] 06:56 | 05:48 | 05: ]04:57  |05:31 | 06:21  |07:12 | 07:05 | 07:58 08:40 (B 04) | 08:24
| 16:57 | 119:44  |20:37 | 21: 121:39  |21:10  |20:09  |18:57 | 16:51  [16:07 47  10:30 (GRO1) | 16:10 71
31| 07:58 | 106:54 | | 05: | 105:33  |06:23 | 107:07 | | 08:24
| 16:59 | 119:45 | | 21: | |21:09  [20:07 | 116:49 | | 16:11 73
Sonnenscheinstunden | 258 | 277 | 367 | 417 | | 500 | 503 | 455 | 381 | 331 | 265 | 242
astr.max.mogl.Beschattung | 1209 | | | | | | | | | | 447 | 2214

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)

08:40 (B 04)
10:31 (GRO1)
08:42 (B 04)
10:32 (GRO1)
08:43 (B 04)
10:34 (GRO1)
08:43 (B 04)
10:34 (GRO1)
08:44 (B 04)
10:35 (GRO1)
08:45 (B 04)
10:36 (GRO1)
08:46 (B 04)
10:37 (GRO1)
08:47 (B 04)
10:37 (GRO1)
08:49 (B 04)
10:39 (GRO1)
08:50 (B 04)
10:40 (GRO1)
08:51 (B 04)
10:40 (GRO1)
08:53 (B 04)
10:41 (GRO1)
08:55 (B 04)
10:41 (GRO1)
08:57 (B 03)
10:42 (GRO1)
08:58 (B 03)
10:43 (GRO1)
08:59 (B 03)
10:43 (GRO1)
08:59 (B 03)
10:44 (GRO1)
08:59 (B 03)
10:44 (GRO1)
09:00 (B 03)
10:45 (GRO1)
09:01 (B 03)
10:46 (GRO1)
09:01 (B 03)
10:45 (GRO1)
09:02 (B 03)
10:46 (GRO1)
09:02 (B 03)
10:47 (GRO1)
09:02 (B 03)
10:47 (GRO1)
09:03 (B 03)
10:48 (GRO1)
09:03 (B 03)
10:48 (GRO1)
09:03 (B 03)
10:48 (GRO1)
09:04 (B 03)
10:48 (GRO1)
09:04 (B 03)
10:49 (GRO1)
09:05 (B 03)
10:49 (GRO1)
09:02 (B 04)
10:49 (GRO1)
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19-1-3120-001-SB

Projekt:

19-1-3120-001

RauBe Beteiligungs Gmb

Steinburgring 29

48431 Rheine

Beschreibung:

Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt

SHADOW - Kalender

Berechnung: Gesamtbelastung astr.Schattenrezeptor: RS-02 - Raststétte Borde-Sud 1
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

1]08:24
| 16:12
2] 08:24
| 16:13
3] 08:24
| 16:14
4 08:24
| 16:16
5]08:23
| 16:17
6] 08:23
| 16:18
7108:23
| 16:19
8 08:22
| 16:21
9 08:22
| 16:22
10 | 08:21
| 16:23
11| 08:20
| 16:25
12| 08:20
| 16:26
13| 08:19
| 16:28
14| 08:18
| 16:29
15| 08:18
| 16:31
16 | 08:17
| 16:32
17| 08:16
| 16:34
18 | 08:15
| 16:36
19| 08:14
| 16:37
20 | 08:13
| 16:39
21| 08:12
| 16:41
22 | 08:10
| 16:42
23 | 08:09
| 16:44
24 | 08:08
| 16:46
25 | 08:07
| 16:48
26 | 08:05
| 16:49
27 | 08:04
| 16:51
28 | 08:03
| 16:53
29 | 08:01
| 16:55
30 | 08:00
| 16:57
31| 07:58
| 16:59
Sonnenscheinstunden | 258
astr.max.mogl.Beschattung |

102
102
102
104
102
102
102
102
101
99
98
%
93
89
79
79
80
81
81
83
88
91
93
%
%
%
93
%2
88
85
74

2865

| Februar

09:08 (4
8 (1
8 (4
8 (1
8 (4
8 (1
8 (4
9 (1
8 (4
8 (1
9 (4
8 (1

7:57
7:00
7:55
7:02
7:54
7:04
7:52
7:06
7:50
7:08
7:49
7:10
7:47
7:12
7:45
7:14
7:43
7:15
7:41
7:17
7:40

8 (1
9 (4
8 (1
09:09 (4
11 37 (1
9 (4

10:35 (GRO1.
08:38 (B 03) 07 09
10:36 (GRO1) | 17:47
08:38 (B 03) | 07:07
10:36 (GRO1) | 17:49
08:38 (B 03) | 07:05
10:36 (GRO1) | 17:51
08:38 (B 03) |
10:36 (GRO1) |
08:37 (B 03) |
10:36 (GRO1) |
08:38 (B 03) |
10:37 (GRO1) |
| 277
|

73
72
71
68
65
61
54
56
61
63
62
62
61
58
55
49
40
29
29
28
28
26
25
23

20

1266

Lizenzierter Anwender:

Seite 100 von 140

Ramboll Deutschland GmbH

Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

| Méarz | April | Mai | Juni | Juli |August | SeptembefOktober
08:38 (B 03) | 07:03  |06:52 | 05:46  |05:00 |04:57 | 05:34  |06:25 | 07:14
10:36 (GRO1) | 17:53 | 19:47 [ 20:39  |21:25  |21:39  |21:07 |2 | 18:54
08:39 (B03) | 07:01  |06:49 | 05:44  |05:00 | 04:58  |05:36 | O | 07:16
10:36 (GRO1) | 17:54 | 19:49 | 20:40  |21:26  |21:39  |21:05 |2 | 18:52
08:40 (B03) | 06:58 | 06:47 | 05:42  |04:59 | 04:59 | 05:37 | O | 07:17
10:37 (GRO1) | 17:56 | 19:51  |20:42  |21:27  |21:38  |21:04 |2 | 18:50
08:41 (B 03) | 06:56 | 06:45 | 05:41  |04:58 | 04:59 | 05:39 | O | 07:19
10:36 (GRO1) | 17:58 | 19:52 | 20:44  |21:28  |21:38  |21:02 |1 | 18:47
08:42 (B 03) | 06:54  |06:42 | 05:39  |04:57 | 05:00  |05:40 | O | 07:21
10:36 (GRO1) | 18:00 | 19:54  |20:45  |21:29  |21:38  |21:00 |1 | 18:45
08:43(B03) | 06:52  |06:40 | 05:37  |04:57 | 05:01  |05:42 | O | 07:23
10:35 (GRO1) | 18:02 | 19:56 | 20:47  |21:30  |21:37  |20:58 |1 | 18:43
08:46 (B 03) | 06:49 | 06:38 | 05:35  |04:56 | 05:02 | 05:44 | 06: | 07:24
10:34 (GRO1) | 18:03 | 19:58 | 20:49  |21:31  |21:36  |20:56 |1 | 18:40
08:19 (B 04) | 06:47 | 06:36 | 05:3  |04:56 | 05:03  |05:45 | O | 07:26
10:34 (GRO1) | 18:05 [ 19:59  |20:50  |21:32 | 21:36  |20:55 |1 | 18:38
08:16 (B 04) | 06:45 | 06:33 | 05:31  |04:55 | 05:04 | 05:47 | 06: | 07:28
10:34 (GRO1) | 18:07  |20:01  [20:52  |21:33  [21:35  [20:53 | 19: | 18:36
08:14 (B 04) | 06:43  |06:31 | 05:30  |04:55 | 05:05 | 05:48 | O | 07:29
10:33 (GRO1) [ 18:09  [20:03 | 20:54  |21:34 | 21:3¢  |20:51 |1 | 18:34
08:13 (B 04) | 06:40  |06:29 | 05:28  |04:54 | 05:06 | 05:50 | O | 07:31
10:31 (GRO1) | 18:11  [20:04 | 20:55  |21:35 | 21:34  |20:49 |1 | 18:31
08:12(B04) | 06:38 | 06:26 | 05:26  |04:54 | 05:07  |05:52 | O 1 07:33
10:30 (GRO1) | 18:12  [20:06 | 20:57  |21:35  |21:33  |20:47 |1 | 18:29
08:11 (B 04) | 06:36 | 06:24 | 05:25  |04:54 | 05:08  |05:53 | O 1 07:35
10:28 (GRO1) | 18:14  [20:08 | 20:58  |21:36 | 21:32  |20:45 |1 | 18:27
08:10 (B 04) | 06:34 | 06:22 | 05:23  |04:53 | 05:09  |05:55 | O 1 07:36
10:26 (GRO1) | 18:16  [20:10  |21:00  |21:37  |21:31  |20:43 |1 | 18:25 1
08:10 (B04) | 06:31  |06:20 | 05:22  |04:53 | 05:11  |05:57 | O | 07:38
10:24 (GRO1) | 18:18  |20:11  [21:02  |21:37  [21:30  |20:41 | 19: 118:22 13
08:10 (B 04) | 06:29  |06:18 | 05:20  |04:53 | 05:12  |05:58 | O | 07:40
10:21 (GRO1) [ 18:19  [20:13  [21:03  |21:38  |21:29  [20:39 |1 |18:20 18
08:10 (B 04) | 06:27 | 06:15 | 05:18  |04:53 | 05:13  |06:00 | O | 07:42
10:16 (GRO1) | 18:21  |20:15 | 21:05  |21:38  [21:28  [20:37 | 19: |18:18 21
08:09 (B04) | 06:24 | 06:13 | 05:17  [04:53 | 05:14  |06:01 | 06: | 07:43
08:38 (B 04) | 18:23 [ 20:16  |21:06  |21:38  |21:27  [20:35 |1 |18:16 23
08:09 (B04) | 06:22  |06:11 | 05:16  |04:53 | 05:16  |06:03 | O | 07:45
08:38 (B 04) | 18:25 [ 20:18  |21:08  |21:39  |21:26  [20:33 |1 |18:14 25
08:09 (B04) | 06:20 | 06:09 | 05:14  |04:53 | 05:17  |06:05 | O | 07:47
08:37 (B 04) | 18:26  [20:20  |21:09  |21:39  |21:224  [20:31 |1 |18:12 27
08:09 (B04) | 06:17 | 06:07 | 05:13  |04:53 | 05:18  |06:06 | O | 07:49
08:37(B04) | 18:28  [20:22 | 21:1  [21:39  |21:223  [20:29 |1 |18:10 28
08:10 (B 04) | 06:15 | 06:05 | 05:11  |04:53 | 05:20 | 06:08 | O | 07:50
08:36 (B 04) | 18:30  [20:23 | 21:12  |21:40  |21:22  [20:26 |1 | 18:07 29
08:11 (B 04) | 06:13  |06:03 | 05:10  |04:54 | 05:21  |06:10 | O: | 07:52
08:36 (B 04) | 18:32  [20:25 | 21:14  [21:40  |21:20  [20:24 |1 | 18:05 29
08:12 (B 04) | 06:10  |06:00 | 05:09  |04:54 | 05:22 | 06:11 | 07 | 07:54
08:35(B04) | 18:33  [20:27 | 21:15  [21:40  |21:19  [20:22 |1 | 18:03 29
08:12 (B 04) | 06:08  |05:58 | 05:08  |04:54 | 05:24  |06:13 | O: | 06:56
08:32(B04) | 18:35  [20:28  |21:16  |21:40  |21:18  [20:20 |1 |17:01 43
08:14 (B 04) | 06:06 | 05:56 | 05:07  |04:55 | 05:25 | 06:15 | O7: | 06:58
08:30 (B 04) | 18:37 | 20:30 | 21:18 | 21:40 | 21:16 | 20:18 | 19: | 16:59 51
08:17 (B 04) | 06:03 | 05:54 | 05:05 | 04:55 | 05:27 | 06:16 | 0 | 06:59
08:28 (B 04) | 18:39 | 20:32 | 21:19 | 21:40 | 21:15 | 20:15 | 1 | 16:57 55
| 06:01 | 05:52 | 05:04 | 04:56 | 05:28 | 06:18 | 0 | 07:01
| 18:40 | 20:34 | 21:20 | 21:40 | 21:13 | 20:13 | 19: | 16:55 59
| 06:59 | 05:50 | 05:03 | 04:56 | 05:30 | 06:20 | 0 | 07:03
| 19:42 | 20:35 | 21:21 | 21:40 | 21:12 | 20:11 | 1 | 16:53 60
| 06:56 | 05:48 | 05:02 | 04:57 | 05:31 | 06:21 | 0 | 07:05
| 19:44 | 20:37 | 21:23 | 21:39 | 21:10 | 20:09 | 18: | 16:51 62
| 06:54 | | 05:01 | | 05:33 | 06:23 | | 07:07
| 19:45 | | 21:24 | | 21:09 | 20:07 | | 16:49 62
| 367 | 416 | 486 | 500 | 503 | 455 | 381 | 331
| | | | | | | |

635

| November
| 07:08
| 16:48 62
| 07:10
| 16:46 60
1 07:12
| 16:44 55
| 07:14
| 16:42 56
| 07:16
| 16:40 61
| 07:18
| 16:38 66
1 07:19
| 16:37 68
| 07:21
| 16:35 70
1 07:23
| 16:33 71
| 07:25
| 16:32 73
| 07:27
| 16:30 74
| 07:28
| 16:29 86
1 07:30
| 16:27 89
08:54 (B 04) | 07:32
08:55 (B 04) | 16:26 92
08:48 (B 04) | 07:34
09:01 (B 04) | 16:24 93
08:46 (B 04) | 07:35
09:04 (B 04) | 16:23 96
08:44 (B 04) | 07:37
09:05 (B 04) | 16:21 95
08:43 (B 04) | 07:39
09:06 (B 04) | 16:20 94
08:41 (B 04) | 07:41
09:06 (B 04) | 16:19 93
08:40 (B 04) | 07:42
09:07 (B 04) | 16:17 90
08:40 (B 04) | 07:44
09:08 (B 04) | 16:16 88
08:39 (B 04) | 07:46
09:08 (B 04) | 16:15 84
08:39 (B 04) | 07:47
09:08 (B 04) | 16:14 81
08:39 (B 04) | 07:49
09:08 (B 04) | 16:13 80
07:39 (B 04) | 07:51
09:47 (GRO1) | 16:12 80
07:39 (B 04) | 07:52
09:51 (GRO1) | 16:11 79
07:40 (B 04) | 07:54
09:54 (GRO1) | 16:10 79
07:40 (B 04) | 07:55
09:56 (GRO1) | 16:09 89
07:41 (B 04) | 07:57
09:58 (GRO1) | 16:08 94
07:42 (B 04) | 07:58
10:00 (GRO1) | 16:07 9%
07:43 (B 04) |
10:01 (GRO1) |
| 265
| 2394

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

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

Minuten mit Schatten

| Dezember
07:43 (B 04) | 08:00
10:01 (GRO1) | 16:07 98
07:45 (B 04) | 08:01
10:02 (GRO1) | 16:06 99
07:48 (B 04) | 08:03
10:03 (GRO1) | 16:05 101
08:15 (B 03) | 08:04
10:04 (GRO1) | 16:05 102
08:13 (B 03) | 08:06
10:05 (GRO1) | 16:04 102
08:11 (B 03) | 08:07
10:05 (GRO1) | 16:04 102
08:11 (B 03) | 08:08
10:06 (GRO1) | 16:03 102
08:10 (B 03) | 08:09
10:06 (GRO1) | 16:03 104
08 10 (B 03) | 08:10
) | 16:03 103
) | 08:12
) | 16:02 102
) | 08:13
) | 16:02 102
) | 08:14
) | 16:02 102
) | 08:15
) | 16:02 102
) | 08:16
) | 16:02 101
) | 08:17
) | 16:02 101
) | 08:18
) | 16:02 101
) | 08:18
) | 16:02 101
08 13 (B03) | 08:19
10:09 (GRO1) | 16:03 98
08:14 (B 03) | 08:20
10:09 (GRO1) | 16:03 99
08:15 (B 03) | 08:20
10:08 (GRO1) | 16:03 98
08:16 (B 03) | 08:21
10:08 (GRO1) | 16:04 98
08:19 (B 03) | 08:22
10:09 (GRO1) | 16:04 98
08:48 (4) | 08:22
10:09 (GRO1) | 16:05 98
08:49 (4) | 08:23
10:09 (GRO1) | 16:05 99
08:48 (4) | 08:23
10:08 (GRO1) | 16:06 98
08:49 (4) | 08:23
10:08 (GRO1) | 16:07 100
08:49 (4) | 08:24
10:08 (GRO1) | 16:07 101
08:50 (4) | 08:24
11:12 (1) | 16:08 101
08:50 (4) | 08:24
11:14 (1) | 16:09 102
08:51 (4) | 08:24
11:16 (1) | 16:10 102
| 08:24
|16:11 102
| 242
| 3119

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

Zeitpunkt (SS:MM) Schattenende

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

10.02.2021 12:14 / 62

(WEA mit letztem Schatten)

08:51 (4)
11:18 (1)
08:52 (4)
11:19 (1)
08:52 (4)
11:20 (1)
08:53 (4)
11:22 (1)
08:53 (4)
11:23(1)
08:55 (4)
11:24 (1)
08:55 (4)
11:25 (1)
08:55 (4)
11:26 (1)
08:57 (4)
11:27 (1)
08:58 (4)
11:28 (1)
08:58 (4)
11:28 (1)
08:59 (4)
11:29 (1)
09:00 (4)
11:30 (1)
09:00 (4)
11:30 (1)
09:01 (4)
11:31 (1)
09:02 (4)
11:32 (1)
09:03 (4)
11:33(1)
09:03 (4)
11:32 (1)
09:04 (4)
11:33 (1)
09:05 (4)
11:34 (1)
09:05 (4)
11:34 (1)
09:06 (4)
11:35 (1)
09:06 (4)
11:35 (1)
09:06 (4)
11:35 (1)
09:07 (4)
11:36 (1)
09:07 (4)
11:37 (1)
09:07 (4)
11:37 (1)
09:07 (4)
11:37 (1)
09:07 (4)
11:37 (1)
09:08 (4)
11:38 (1)
09:08 (4)
11:38 (1)

windPRO



19-1-3120-001-SB Seite 101 von 140

Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung astr.

WEA
1: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (31) B 03: GE WIND ENERGY GE 2.5xI 2500 100.0 !0! NH: 100,0 m (Ges:150,0 m) (4)
4: VESTAS V162-5.6/6.0 5600 162.0 !0O! NH: 169,0 m (Ges:250,0 m) (34) B 04: GE WIND ENERGY GE 2.5xI 2500 100.0 !O! NH: 100,0 m (Ges:150,0 m) (5)
B 02: GE WIND ENERGY GE 2.5xI 2500 100.0 !0! NH: 100,0 m (Ges:150,0 m) (3) GRO1: GE WIND ENERGY GE 3.2-130 3200 130.0 !-! NH: 134,0 m (Ges:199,0 m) (12)

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.02.2021 12:14 / 63 WI nd PRO



19-1-3120-001-SB Seite 102 von 140

Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung astr.

WEA
1: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (31) B 03: GE WIND ENERGY GE 2.5xI 2500 100.0 !0! NH: 100,0 m (Ges:150,0 m) (4)
4: VESTAS V162-5.6/6.0 5600 162.0 !0O! NH: 169,0 m (Ges:250,0 m) (34) B 04: GE WIND ENERGY GE 2.5xI 2500 100.0 !O! NH: 100,0 m (Ges:150,0 m) (5)
B 02: GE WIND ENERGY GE 2.5xI 2500 100.0 !0! NH: 100,0 m (Ges:150,0 m) (3) GRO1: GE WIND ENERGY GE 3.2-130 3200 130.0 !-! NH: 134,0 m (Ges:199,0 m) (12)

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.02.2021 12:14 / 64 WI nd PRO



19-1-3120-001-SB

Projekt: Beschreibung:

19-1-3120-001 Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt

RauBe Beteiligungs Gmb

Steinburgring 29
48431 Rheine

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung astr.

WEA

1: VESTAS V162-5.6/6.0 5600 162.0 !0! NH:
2: VESTAS V162-5.6/6.0 5600 162.0 !O! NH:
3: VESTAS V162-5.6/6.0 5600 162.0 !O! NH:
4: VESTAS V162-5.6/6.0 5600 162.0 !0! NH:
5: VESTAS V162-5.6/6.0 5600 162.0 0! NH:

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

169,0 m (Ges:250,0 m) (31)
169,0 m (Ges:250,0 m) (32)
169,0 m (Ges:250,0 m) (33)
169,0 m (Ges:250,0 m) (34)
169,0 m (Ges:250,0 m) (35)

Seite 103 von 140

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

B 02: GE WIND ENERGY GE 2.5xI 2500 100.0 10! NH: 100,0 m (Ges:150,0 m) (3)

B 03: GE WIND ENERGY GE 2.5xI 2500 100.0 0! NH: 100,0 m (Ges:150,0 m) (4)

B 04: GE WIND ENERGY GE 2.5xI 2500 100.0 0! NH: 100,0 m (Ges:150,0 m) (5)
GRO1: GE WIND ENERGY GE 3.2-130 3200 130.0 I-! NH: 134,0 m (Ges:199,0 m) (12)
Hw1: ENRONWIND EW 1.5s| 1500 77.0 10! NH: 96,0 m (Ges:134,5 m) (42)

10.02.2021 12:14 / 65 windPRO



Projekt:

19-1-3120-001

19-1-3120-001-SB

Beschreibung:

RauBe Beteiligungs GmbH Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung astr.

WEA

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

1: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (31)
2: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (32)
3: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (33)
4: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (34)

Windpark Irxleben, Landkreis Borde,

Seite 104 von 140

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

5: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (35)

B 02: GE WIND ENERGY GE 2.5xI 2500 100.0 !O! NH: 100,0 m (Ges:150,0 m) (3)
B 03: GE WIND ENERGY GE 2.5xI 2500 100.0 !O! NH: 100,0 m (Ges:150,0 m) (4)
Hw1: ENRONWIND EW 1.5sl 1500 77.0 !0O! NH: 96,0 m (Ges:134,5 m) (42)

10.02.2021 12:14 / 66 windPRO
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung astr.

WEA
1: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (31) 4: VESTAS V162-5.6/6.0 5600 162.0 !O! NH: 169,0 m (Ges:250,0 m) (34)
2: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (32) 5: VESTAS V162-5.6/6.0 5600 162.0 !O! NH: 169,0 m (Ges:250,0 m) (35)
3: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (33) Hw1: ENRONWIND EW 1.5sl 1500 77.0 !O! NH: 96,0 m (Ges:134,5 m) (42)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung astr.

WEA
1: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (31) 4: VESTAS V162-5.6/6.0 5600 162.0 !O! NH: 169,0 m (Ges:250,0 m) (34)
2: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (32) 5: VESTAS V162-5.6/6.0 5600 162.0 !O! NH: 169,0 m (Ges:250,0 m) (35)
3: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (33) Hw1: ENRONWIND EW 1.5sl 1500 77.0 !O! NH: 96,0 m (Ges:134,5 m) (42)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung astr.

WEA

1: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (31) 3: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (33)
2: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (32) 5: VESTAS V162-5.6/6.0 5600 162.0 !O! NH: 169,0 m (Ges:250,0 m) (35)

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.02.2021 12:14 / 69 WI nd PRO



19-1-3120-001-SB Seite 108 von 140

Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung astr.

WEA

2: VESTAS V162-5.6/6.0 5600 162.0 0! NH: 169,0 m (Ges:250,0 m) (32) 5: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (35)
3: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (33) Hw1: ENRONWIND EW 1.5sl 1500 77.0 !O! NH: 96,0 m (Ges:134,5 m) (42)
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:14/3.4.415
SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung astr.

WEA
1: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (31) 5: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (35)
2: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (32) B 02: GE WIND ENERGY GE 2.5xI 2500 100.0 !O! NH: 100,0 m (Ges:150,0 m) (3)
3: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (33) Hw1: ENRONWIND EW 1.5sl 1500 77.0 !O! NH: 96,0 m (Ges:134,5 m) (42)

4: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (34)
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Projekt: Beschreibung:

19-1-3120-001 Windpark Irxleben, Landkreis Borde,
RauBe Beteiligungs GmbH Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung astr.

WEA

1: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (31)
2: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (32)
4: VESTAS V162-5.6/6.0 5600 162.0 !0O! NH: 169,0 m (Ges:250,0 m) (34)
5: VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (35)
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Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:14/3.4.415

B 02: GE WIND ENERGY GE 2.5xI 2500 100.0 10! NH: 100,0 m (Ges:150,0 m) (3)
B 03: GE WIND ENERGY GE 2.5xI 2500 100.0 0! NH: 100,0 m (Ges:150,0 m) (4)
B 04: GE WIND ENERGY GE 2.5xI 2500 100.0 0! NH: 100,0 m (Ges:150,0 m) (5)
GRO1: GE WIND ENERGY GE 3.2-130 3200 130.0 I-! NH: 134,0 m (Ges:199,0 m) (12)

10.02.2021 12:14/ 72 windPRO
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Projekt:

19-1-3120-001
RauBe Beteiligungs Gmb

Beschreibung:
Windpark Irxleben, Landkreis Borde,
H Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Hauptergebnis

Berechnung: Vorbelastung met.
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Minimale relevante Sonnenhdhe tiber Horizont 3°
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,53 2,47 343 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor
N NNO ONO O 0SO SSO S SSW WSW W  WNW NNW Summe
418 335 372 424 496 681 671 760 943 1.219 1.071 648 8.038

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

Verwendete Hohenlinien: Hohenlinien: GrSantersleben.wpo (1)
Hindernisse in Berechnung nicht verwendet

Berechnungshéhe 4.Gr. fiir Karte: 1,5 m

Rasterauflésung: 1,0 m

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

Lizenzierter Anwender:

Seite 111 von 140

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:35/3.4.415

WEA
WEA-Typ
Ost Nord Z Beschreibung Ak-  Hersteller
tu-
ell
[m]
B02 32.668.244 5.783.473 140,0 GE WIND ENER...Nein
B03 32668.546 5.783.538 140,0 GE WIND ENER...Nein
B04 32.668.346 5.783.838 132,4 GE WIND ENER...Nein
GRO1 32.667.976 5.783.747 135,5 GE WIND ENER...Nein
Hw1 32.671.058 5.782.308 130,0 ENRONWIND E... Nein ENRONWIND
Schattenrezeptor-Eingabe
Nr. Name Ost Nord
H-01 Hermsdorf, MihlenstraBe 22 32.668.986 5.784.941
H-02 Hermsdorf, MittelstraBe 38 32.669.061 5.784.804
H-03 Hermsdorf, Neue StraBe 33b 32.669.112 5.784.647
H-04 Hermsdorf, Am Kniihl 9 32.668.989 5.784.511
H-05 Hermsdorf, Neue StraBe 11 32.669.291 5.784.561
H-06 Hermsdorf, Neue StraBe 4 32.669.439 5.784.493
H-07 Hermsdorf, Neue StraBe 1 32.669.558 5.784.447
H-08 Hermsdorf, Mittelstrae 5 32.669.638 5.784.477
H-09 Hermsdorf, Irxleber StraBe 14 32.669.171 5.784.420
H-10 Hermsdorf, Am Schrebergarten 1 32.669.285 5.784.437
H-11 Hermsdorf, An der Wuhne 1 32.669.624 5.784.354
H-12 Hermsdorf, Am Knuhl 1 32.669.099 5.784.294
H-13 Hermsdorf, GenossenschaftsstraBe 6 32.669.477 5.784.263
H-14 Hermsdorf, PaluckistraBe 2 32.669.624 5.784.194
H-15 Hermsdorf, Am Elbepark 1 32.669.653 5.783.619
I-01 Irxleben, Sternenweg 1 32.669.848 5.782.899
1-02 Irxleben, Hohenwarsleber Chaussee 1a 32.669.683 5.782.858
1-03 Irxleben, WA It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 32.669.223 5.782.104
1-04 Irxleben, MorgenstraBe 8 32.669.826 5.782.760
I-05 Irxleben, MorgenstraBe 10g 32.669.973 5.782.700
1-06 Irxleben, Hohenwarsleber Chaussee 4a 32.669.520 5.782.675
1-07 Irxleben, RingstraBe 10 32.669.669 5.782.634
1-08 Irxleben, RingstraBe 6a 32.669.768 5.782.648
1-09 Irxleben, AbendstraBe 17 32.669.426 5.782.604
I-10 Irxleben, RingstraBe 13 32.669.602 5.782.589
I-11 Irxleben, RingstraBe 2 32.669.807 5.782.563
1-12 Irxleben, OsterwiesenstraBe 11 32.670.020 5.782.623
1-13 Irxleben, OsterwiesenstraBe 6 32.670.045 5.782.536
1-14 Irxleben, OsterwiesenstraBe 1 32.670.070 5.782.453

(Fortsetzung néchste Seite)...

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

Existierende WEA

Typ

GE WIND ENERGY GE 2.5xI-2.500
GE WIND ENERGY GE 2.5xI-2.500
GE WIND ENERGY GE 2.5xI-2.500
GE WIND ENERGY GE 3.2-130-3.200

EW 1.5sl-1.500

z

[m]
1336
130,0
132,9
134,8
135,0
136,6
137,3
137,5
135,0
135,5
137,5
135,6
137,0
137,5
131,7
1259
126,0
120,0
125,0
125,0
1238
122,6
1233
1222
121,0
125,1
127,8
130,4
131,2

MaBstab 1:75.000

Schattenrezeptor
Schattendaten
Nenn- Rotor- Naben- Beschatt.- U/min
leistung durch- hoéhe Bereich
messer
(kw]  [m] [m] [m] [U/min]
2.500 100,0 100,0 1.574 14,0
2.500 100,0 100,0 1.574 14,0
2.500 100,0 100,0 1.574 14,0
3.200 130,0 134,0 1.732 12,1
1.500 77,0 96,0 1.414 18,0

Breite Hohe Hohe Azimutwinkel Neigung Ausrichtungsmodus Augenhdhe

0.Gr.
[(m] [m] [m]
1,5 15 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0
1,5 1,5 1,0

(von Sud) des (2VI)
Fensters 0.Gr.
[°] [°] [m]
63,8 90,0 Feste Richtung 2,5
19,8 90,0 Feste Richtung 2,5
-28,4 90,0 Feste Richtung 2,5
-5,4 90,0 Feste Richtung 2,5
22,6 90,0 Feste Richtung 2,5
21,2 90,0 Feste Richtung 2,5
17,0 90,0 Feste Richtung 2,5
12,7 90,0 Feste Richtung 2,5
0,0 90,0 Feste Richtung 2,5
0,0 90,0 Feste Richtung 2,5
20,6 90,0 Feste Richtung 2,5
26,5 90,0 Feste Richtung 2,5
0,0 90,0 Feste Richtung 2,5
-262,4 90,0 Feste Richtung 2,5
84,5 90,0 Feste Richtung 2,5
75,0 90,0 Feste Richtung 2,5
-193,7 90,0 Feste Richtung 2,5
-269,8 90,0 Feste Richtung 2,5
70,4 90,0 Feste Richtung 2,5
70,7 90,0 Feste Richtung 2,5
-217,4 90,0 Feste Richtung 2,5
-242,5 90,0 Feste Richtung 2,5
54,6 90,0 Feste Richtung 2,5
46,9 90,0 Feste Richtung 2,5
-179,4 90,0 Feste Richtung 2,5
-267,7 90,0 Feste Richtung 2,5
72,8 90,0 Feste Richtung 2,5
75,8 90,0 Feste Richtung 2,5
96,8 90,0 Feste Richtung 2,5
1002021123571 WINdPRO
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH

1E Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3
RauBe Beteiligungs GmbH DE.34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:35/3.4.415
SHADOW - Hauptergebnis

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

Nr. Name Ost Nord Z Breite Hohe Hohe Azimutwinkel Neigung Ausrichtungsmodus Augenhdhe
0.Gr.  (von Siid) des (2VI)
Fensters 0.Gr.
[m] [m] [m] [m] [°] [°] [m]
I-15 Irxleben, RingstraBe 29 32.669.520 5.782.543 120,5 1,5 1,5 1,0 -207,0 90,0 Feste Richtung 2,5
1-16 Irxleben, Helmstedter StraBe 21 32.669.644 5.782.402 1235 1,5 15 1,0 -276,6 90,0 Feste Richtung 2,5
I-17 Irxleben, Stadtweg 2 32.669.882 5.782.441 128,8 1,5 1,5 1,0 -274,8 90,0 Feste Richtung 2,5
I1-18 Irxleben, Stadtweg 8c 32.670.213 5.782.434 131,8 1,5 15 1,0 86,6 90,0 Feste Richtung 2,5
I-19 Irxleben, Gartenweg 12 32.670.262 5.782.382 132,5 1,5 1,5 1,0 95,0 90,0 Feste Richtung 2,5
I-20 Irxleben, AbendstraBe 14 32.669.356 5.782.524 122,1 1,5 15 1,0 -272,1 90,0 Feste Richtung 2,5
1-21 Irxleben, AbendstraBe 11 32.669.379 5.782.470 120,7 1,5 15 1,0 -273,9 90,0 Feste Richtung 2,5
1-22 Irxleben, AbendstraBe 6 32.669.410 5.782.400 120,0 1,5 1,5 1,0 89,6 90,0 Feste Richtung 2,5
1-23 Irxleben, AbendstraBe 1 32.669.437 5.782.342 1200 1,5 15 1,0 86,9 90,0 Feste Richtung 2,5
1-24 Irxleben, Helmstedter StraBe 34a 32.669.295 5.782.273 120,0 1,5 1,5 1,0 79,1 90,0 Feste Richtung 2,5
I-25 Irxleben, Siegweg 4 32.669.468 5.782.252 1200 1,5 15 1,0 -264,2 90,0 Feste Richtung 2,5
1-26 Irxleben, Helmstedter StraBe 36a 32.669.233 5.782.206 1200 1,5 15 1,0 -269,1 90,0 Feste Richtung 2,5
1-27 Irxleben, Helmstedter StraBe 37d 32.669.069 5.782.087 120,2 1,5 1,5 1,0 -184,5 90,0 Feste Richtung 2,5
1-28 Irxleben, Siegweg 3 32.669.407 5.782.086 1186 1,5 15 1,0 -282,0 90,0 Feste Richtung 2,5
1-29 Irxleben, Im Fuchstal 70b 32.669.555 5.782.089 122,1 1,5 1,5 1,0 81,2 90,0 Feste Richtung 2,5
I-30 Irxleben, Im Fuchstal 87 32.669.754 5.782.186 1256 1,5 15 1,0 73,5 90,0 Feste Richtung 2,5
1-31 Irxleben, Niederndodeleber StraBe 22a 32.669.872 5.782.081 128,1 1,5 15 1,0 71,5 90,0 Feste Richtung 2,5
1-32 Irxleben, Im Fuchstal 66e 32.669.482 5.782.018 1169 1,5 1,5 1,0 -272,6 90,0 Feste Richtung 2,5
I-33 Irxleben, Im Fuchstal 71c 32.669.616 5.782.055 1250 1,5 15 1,0 -197,0 90,0 Feste Richtung 2,5
1-34 Irxleben, Niederndodeleber StraBe 28 32.669.924 5.781.999 129,5 1,5 1,5 1,0 -192,8 90,0 Feste Richtung 2,5
I-35 Irxleben, Am Wildpark 36 32.669.507 5.781.838 1155 1,5 15 1,0 79,6 90,0 Feste Richtung 2,5
I-36 Irxleben, Im Fuchstal 50 32.669.615 5.781.789 120,1 1,5 15 1,0 77,1 90,0 Feste Richtung 2,5
1-37 Irxleben, Am Wildpark 30 32.669.526 5.781.779 116,0 1,5 1,5 1,0 77,8 90,0 Feste Richtung 2,5
1-38 Irxleben, Am Wildpark 24 32.669.550 5.781.709 1163 1,5 15 1,0 76,7 90,0 Feste Richtung 2,5
1-39 Irxleben, Hohenwarsleber Chaussee 5 32.669.592 5.782.745 125,0 1,5 1,5 1,0 -198,9 90,0 Feste Richtung 2,5
1-40 Irxleben, MI It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 32.669.088 5.782.189 1206 15 15 1,0 -630,2 90,0 Feste Richtung 2,5
M-01 Mammendorf, Thomas-Miintzer-StraBe 1a 32.666.105 5.783.433 1103 1,5 15 1,0 -105,4 90,0 Feste Richtung 2,5
M-02 Mammendorf, Darrweg 4 32.666.008 5.783.194 1169 1,5 1,5 1,0 -85,8 90,0 Feste Richtung 2,5
RS-01 Raststétte Borde-Nord 1 32.667.594 5.784.554 116,5 1,5 15 1,0 29,2 90,0 Feste Richtung 2,5
RS-02 Raststatte Borde-Siid 1 32.667.645 5.784.214 1255 1,5 15 1,0 -7,0 90,0 Feste Richtung 2,5

Berechnungsergebnisse

Schattenrezeptor
met. wahrsch. Beschattungsdauer
Nr. Name Stunden/Jahr

[h/a]
H-01 Hermsdorf, MihlenstraBe 22 1:38
H-02 Hermsdorf, MittelstraBe 38 2:15
H-03 Hermsdorf, Neue StraBe 33b 3:17
H-04 Hermsdorf, Am Knuhl 9 4:37
H-05 Hermsdorf, Neue StraBe 11 3:38
H-06 Hermsdorf, Neue StraBe 4 3:36
H-07 Hermsdorf, Neue StraBe 1 2:08
H-08 Hermsdorf, MittelstraBe 5 1:14
H-09 Hermsdorf, Irxleber StraBe 14 5:23
H-10 Hermsdorf, Am Schrebergarten 1 4:54
H-11 Hermsdorf, An der Wuhne 1 1:26
H-12 Hermsdorf, Am Kniihl 1 7:15
H-13 Hermsdorf, Genossenschaftsstrale 6 3:07
H-14 Hermsdorf, PaluckistraBe 2 2:21
H-15 Hermsdorf, Am Elbepark 1 4:19
1-01 Irxleben, Sternenweg 1 2:18
1-02 Irxleben, Hohenwarsleber Chaussee 1a 4:41
1-03 Irxleben, WA It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 0:00
1-04 Irxleben, MorgenstraBe 8 2:41
1-05 Irxleben, MorgenstraBe 10g 0:00
1-06 Irxleben, Hohenwarsleber Chaussee 4a 2:11
I-07 Irxleben, RingstraBe 10 0:00
1-08 Irxleben, RingstraBe 6a 0:00
1-09 Irxleben, AbendstraBe 17 0:00
1-10 Irxleben, RingstraBe 13 0:00
I-11 Irxleben, RingstraBe 2 0:00
I-12 Irxleben, OsterwiesenstraBe 11 0:00
I-13 Irxleben, OsterwiesenstralBe 6 0:00
1-14 Irxleben, OsterwiesenstraBe 1 0:00
1-15 Irxleben, RingstraBe 29 0:00
I1-16 Irxleben, Helmstedter StraBe 21 0:00
I-17 Irxleben, Stadtweg 2 0:00

(Fortsetzung nédchste Seite)...
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH

1E Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3
RauBe Beteiligungs GmbH DE.34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:35/3.4.415
SHADOW - Hauptergebnis
Berechnung: Vorbelastung met.

...(Fortsetzung von vorheriger Seite)
met. wahrsch. Beschattungsdauer

Nr. Name Stunden/Jahr
[h/a]
1-18 Irxleben, Stadtweg 8c 0:00
1-19 Irxleben, Gartenweg 12 0:00
1-20 Irxleben, AbendstraBe 14 0:00
I-21 Irxleben, AbendstraBe 11 0:00
1-22 Irxleben, AbendstraBBe 6 0:00
1-23 Irxleben, AbendstraBe 1 0:00
1-24 Irxleben, Helmstedter StraBe 34a 0:00
I-25 Irxleben, Siegweg 4 0:00
1-26 Irxleben, Helmstedter StraBe 36a 0:00
1-27 Irxleben, Helmstedter StraBe 37d 0:00
1-28 Irxleben, Siegweg 3 0:00
1-29 Irxleben, Im Fuchstal 70b 0:00
1-30 Irxleben, Im Fuchstal 87 0:00
I-31 Irxleben, Niederndodeleber StraBe 22a 0:00
1-32 Irxleben, Im Fuchstal 66e 0:00
1-33 Irxleben, Im Fuchstal 71c 0:00
I-34 Irxleben, Niederndodeleber StraBe 28 1:06
1-35 Irxleben, Am Wildpark 36 0:00
1-36 Irxleben, Im Fuchstal 50 0:00
1-37 Irxleben, Am Wildpark 30 0:00
1-38 Irxleben, Am Wildpark 24 0:00
1-39 Irxleben, Hohenwarsleber Chaussee 5 2:47
1-40 Irxleben, MI It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 0:00
M-01 Mammendorf, Thomas-Miintzer-StraBe 1a 0:00
M-02 Mammendorf, Darrweg 4 0:00
RS-01 Raststdtte Borde-Nord 1 4:51
RS-02 Raststatte Borde-Sid 1 14:51

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal Erwartet
[h/a]l  [h/a]
B 02 GE WIND ENERGY GE 2.5xI 2500 100.0 !O! NH: 100,0 m (Ges:150,0 m) (3) 86:08 13:11

B 03 GE WIND ENERGY GE 2.5xI 2500 100.0 !O! NH: 100,0 m (Ges:150,0 m) (4) 122:12  17:08
B 04 GE WIND ENERGY GE 2.5xI 2500 100.0 !O! NH: 100,0 m (Ges:150,0 m) (5) 112:50 15:42
GRO1 GE WIND ENERGY GE 3.2-130 3200 130.0 !-! NH: 134,0 m (Ges:199,0 m) (12) 185:38  23:00
Hw1l ENRONWIND EW 1.5sl 1500 77.0 !O! NH: 96,0 m (Ges:134,5 m) (42) 4:26 1:06

Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
AT Sachsen-Anhalt Elisabeth-Consbruch-Strae 3
RauBe Beteiligungs GmbH DE.34131 Kassel
Steinburgri_ng 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine peret:

10.02.2021 12:33/3.4.415

SHADOW - Hauptergebnis

Berechnung: Zusatzbelastung met.
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Minimale relevante Sonnenhdhe tiber Horizont 3°
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,53 2,47 343 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsstunden ermittelt aus WEA in Berechnung und Windverteilung:
Terraindaten: ATLAS 12 Sektoren; Radius: 20.000 m (16)

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
418 335 372 424 496 681 671 760 943 1.219 1.071 648 8.038
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

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

Verwendete Hohenlinien: Héhenlinien: GrSantersleben.wpo (1)
Hindernisse in Berechnung verwendet

Berechnungshdhe .Gr. fiir Karte: 1,5 m

Rasterauflésung: 1,0 m

Alle Koordinatenangaben in:

UTM (north)-ETRS89 Zone: 32 MaBstab 1:75.000

Neue WEA Schattenrezeptor
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]

1 32.667.881 5.783.311 140,0 VESTAS V162-5.6/6.0 5600...Ja  VESTAS = V162-5.6/6.0-5.600 5.600 162,0  169,0 1.982 12,1
2 32.667.700 5.782.847 137,3 VESTAS V162-5.6/6.0 5600...Ja  VESTAS = V162-5.6/6.0-5.600 5.600 162,0 169,0 1.982 12,1
3 32.668.314 5.782.835 137,9 VESTAS V162-5.6/6.0 5600...Ja  VESTAS V162-5.6/6.0-5.600 5.600 162,0  169,0 1.982 12,1
4 32.668.592 5.783.211 137,5 VESTAS V162-5.6/6.0 5600...Ja  VESTAS V162-5.6/6.0-5.600 5.600 162,0  169,0 1.982 12,1
5 32.667.839 5.782.429 135,0 VESTAS V162-5.6/6.0 5600...Ja  VESTAS = V162-5.6/6.0-5.600 5.600 162,0  169,0 1.982 12,1

Schattenrezeptor-Eingabe

Nr. Name Ost Nord Z Breite Hohe Hohe Azimutwinkel Neigung Ausrichtungsmodus Augenhdhe
0.Gr.  (von Siid) des (2VI)
Fensters 0.Gr.
[m] [m] [m] [m] [°] [°] [m]
H-01 Hermsdorf, MihlenstraBe 22 32.668.986 5.784.941 133,6 1,5 1,5 1,0 63,8 90,0 Feste Richtung 2,5
H-02 Hermsdorf, MittelstraBe 38 32.669.061 5.784.804 1300 1,5 15 1,0 19,8 90,0 Feste Richtung 2,5
H-03 Hermsdorf, Neue StraBe 33b 32.669.112 5.784.647 1329 1,5 1,5 1,0 -28,4 90,0 Feste Richtung 2,5
H-04 Hermsdorf, Am Kniihl 9 32.668.989 5.784.511 134,8 1,5 1,5 1,0 -5,4 90,0 Feste Richtung 2,5
H-05 Hermsdorf, Neue StraBe 11 32.669.291 5.784.561 1350 1,5 15 1,0 22,6 90,0 Feste Richtung 2,5
H-06 Hermsdorf, Neue StraBe 4 32.669.439 5.784.493 136,6 1,5 1,5 1,0 21,2 90,0 Feste Richtung 2,5
H-07 Hermsdorf, Neue StraBe 1 32.669.558 5.784.447 1373 1,5 15 1,0 17,0 90,0 Feste Richtung 2,5
H-08 Hermsdorf, MittelstraBe 5 32.669.638 5.784.477 137,5 1,5 1,5 1,0 12,7 90,0 Feste Richtung 2,5
H-09 Hermsdorf, Irxleber StraBe 14 32.669.171 5.784.420 1350 1,5 1,5 1,0 0,0 90,0 Feste Richtung 2,5
H-10 Hermsdorf, Am Schrebergarten 1 32.669.285 5.784.437 1355 1,5 15 1,0 0,0 90,0 Feste Richtung 2,5
H-11 Hermsdorf, An der Wuhne 1 32.669.624 5.784.354 137,5 1,5 1,5 1,0 20,6 90,0 Feste Richtung 2,5
H-12 Hermsdorf, Am Kniihl 1 32.669.099 5.784.294 1356 1,5 1,5 1,0 26,5 90,0 Feste Richtung 2,5
H-13 Hermsdorf, GenossenschaftsstraBe 6 32.669.477 5.784.263 137,0 1,5 1,5 1,0 0,0 90,0 Feste Richtung 2,5
H-14 Hermsdorf, PaluckistraBe 2 32.669.624 5.784.194 137,5 1,5 1,5 1,0 -262,4 90,0 Feste Richtung 2,5
H-15 Hermsdorf, Am Elbepark 1 32.669.653 5.783.619 131,7 1,5 15 1,0 84,5 90,0 Feste Richtung 2,5
I-01 Irxleben, Sternenweg 1 32.669.848 5.782.899 1259 1,5 1,5 1,0 75,0 90,0 Feste Richtung 2,5
1-02 Irxleben, Hohenwarsleber Chaussee 1a 32.669.683 5.782.858 1260 1,5 15 1,0 -193,7 90,0 Feste Richtung 2,5
1-03 Irxleben, WA It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 32.669.223 5.782.104 120,0 1,5 1,5 1,0 -269,8 90,0 Feste Richtung 2,5
1-04 Irxleben, MorgenstraBe 8 32.669.826 5.782.760 125,0 1,5 1,5 1,0 70,4 90,0 Feste Richtung 2,5
I-05 Irxleben, MorgenstraBe 10g 32.669.973 5.782.700 1250 1,5 15 1,0 70,7 90,0 Feste Richtung 2,5
1-06 Irxleben, Hohenwarsleber Chaussee 4a 32.669.520 5.782.675 123,8 1,5 1,5 1,0 -217,4 90,0 Feste Richtung 2,5
1-07 Irxleben, RingstraBe 10 32.669.669 5.782.634 1226 1,5 15 1,0 -242,5 90,0 Feste Richtung 2,5
1-08 Irxleben, RingstraBe 6a 32.669.768 5.782.648 123,3 1,5 1,5 1,0 54,6 90,0 Feste Richtung 2,5
1-09 Irxleben, AbendstraBe 17 32.669.426 5.782.604 122,2 1,5 1,5 1,0 46,9 90,0 Feste Richtung 2,5

(Fortsetzung néchste Seite)...
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH

1E Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3
RauBe Beteiligungs GmbH DE.34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:33/3.4.415
SHADOW - Hauptergebnis

Berechnung: Zusatzbelastung met.
...(Fortsetzung von vorheriger Seite)

Nr. Name Ost Nord Z Breite Hohe Hohe Azimutwinkel Neigung Ausrichtungsmodus Augenhdhe
0.Gr.  (von Siid) des (2VI)
Fensters 0.Gr.
[m] [m] [m] [m] [°] [°] [m]
1-10 Irxleben, RingstraBe 13 32.669.602 5.782.589 121,0 1,5 1,5 1,0 -179,4 90,0 Feste Richtung 2,5
I-11 Irxleben, RingstraBe 2 32.669.807 5.782.563 1251 1,5 15 1,0 -267,7 90,0 Feste Richtung 2,5
1-12 Irxleben, OsterwiesenstraBe 11 32.670.020 5.782.623 127,8 1,5 1,5 1,0 72,8 90,0 Feste Richtung 2,5
I-13 Irxleben, OsterwiesenstraBe 6 32.670.045 5.782.536 1304 1,5 15 1,0 75,8 90,0 Feste Richtung 2,5
1-14 Irxleben, OsterwiesenstraBe 1 32.670.070 5.782.453 131,2 1,5 1,5 1,0 96,8 90,0 Feste Richtung 2,5
I-15 Irxleben, RingstraBe 29 32.669.520 5.782.543 120,5 1,5 15 1,0 -207,0 90,0 Feste Richtung 2,5
1-16 Irxleben, Helmstedter StraBe 21 32.669.644 5.782.402 1235 1,5 15 1,0 -276,6 90,0 Feste Richtung 2,5
1-17 Irxleben, Stadtweg 2 32.669.882 5.782.441 128,8 1,5 1,5 1,0 -274,8 90,0 Feste Richtung 2,5
I-18 Irxleben, Stadtweg 8c 32.670.213 5.782.434 131,8 1,5 15 1,0 86,6 90,0 Feste Richtung 2,5
I-19 Irxleben, Gartenweg 12 32.670.262 5.782.382 132,5 1,5 1,5 1,0 95,0 90,0 Feste Richtung 2,5
I-20 Irxleben, AbendstraBe 14 32.669.356 5.782.524 122,1 1,5 15 1,0 -272,1 90,0 Feste Richtung 2,5
1-21 Irxleben, AbendstraBe 11 32.669.379 5.782.470 120,7 1,5 15 1,0 -273,9 90,0 Feste Richtung 2,5
1-22 Irxleben, AbendstraBe 6 32.669.410 5.782.400 120,0 1,5 1,5 1,0 89,6 90,0 Feste Richtung 2,5
1-23 Irxleben, AbendstraBe 1 32.669.437 5.782.342 1200 1,5 15 1,0 86,9 90,0 Feste Richtung 2,5
1-24 Irxleben, Helmstedter StraBe 34a 32.669.295 5.782.273 120,0 1,5 1,5 1,0 79,1 90,0 Feste Richtung 2,5
I-25 Irxleben, Siegweg 4 32.669.468 5.782.252 1200 1,5 15 1,0 -264,2 90,0 Feste Richtung 2,5
1-26 Irxleben, Helmstedter StraBe 36a 32.669.233 5.782.206 1200 1,5 15 1,0 -269,1 90,0 Feste Richtung 2,5
1-27 Irxleben, Helmstedter StraBe 37d 32.669.069 5.782.087 120,2 1,5 1,5 1,0 -184,5 90,0 Feste Richtung 2,5
1-28 Irxleben, Siegweg 3 32.669.407 5.782.086 1186 1,5 15 1,0 -282,0 90,0 Feste Richtung 2,5
1-29 Irxleben, Im Fuchstal 70b 32.669.555 5.782.089 122,1 1,5 1,5 1,0 81,2 90,0 Feste Richtung 2,5
I-30 Irxleben, Im Fuchstal 87 32.669.754 5.782.186 1256 1,5 15 1,0 73,5 90,0 Feste Richtung 2,5
1-31 Irxleben, Niederndodeleber StraBe 22a 32.669.872 5.782.081 128,1 1,5 15 1,0 71,5 90,0 Feste Richtung 2,5
1-32 Irxleben, Im Fuchstal 66e 32.669.482 5.782.018 1169 1,5 1,5 1,0 -272,6 90,0 Feste Richtung 2,5
I-33 Irxleben, Im Fuchstal 71c 32.669.616 5.782.055 1250 1,5 15 1,0 -197,0 90,0 Feste Richtung 2,5
1-34 Irxleben, Niederndodeleber StraBe 28 32.669.924 5.781.999 129,5 1,5 1,5 1,0 -192,8 90,0 Feste Richtung 2,5
I-35 Irxleben, Am Wildpark 36 32.669.507 5.781.838 1155 1,5 15 1,0 79,6 90,0 Feste Richtung 2,5
I-36 Irxleben, Im Fuchstal 50 32.669.615 5.781.789 120,1 1,5 15 1,0 77,1 90,0 Feste Richtung 2,5
1-37 Irxleben, Am Wildpark 30 32.669.526 5.781.779 116,0 1,5 1,5 1,0 77,8 90,0 Feste Richtung 2,5
1-38 Irxleben, Am Wildpark 24 32.669.550 5.781.709 1163 1,5 15 1,0 76,7 90,0 Feste Richtung 2,5
1-39 Irxleben, Hohenwarsleber Chaussee 5 32.669.592 5.782.745 125,0 1,5 1,5 1,0 -198,9 90,0 Feste Richtung 2,5
1-40 Irxleben, MI It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 32.669.088 5.782.189 1206 15 15 1,0 -630,2 90,0 Feste Richtung 2,5
M-01 Mammendorf, Thomas-Miintzer-StraBe 1a 32.666.105 5.783.433 1103 1,5 15 1,0 -105,4 90,0 Feste Richtung 2,5
M-02 Mammendorf, Darrweg 4 32.666.008 5.783.194 1169 1,5 1,5 1,0 -85,8 90,0 Feste Richtung 2,5
RS-01 Raststétte Borde-Nord 1 32.667.594 5.784.554 116,5 1,5 15 1,0 29,2 90,0 Feste Richtung 2,5
RS-02 Raststatte Borde-Siid 1 32.667.645 5.784.214 1255 1,5 15 1,0 -7,0 90,0 Feste Richtung 2,5

Berechnungsergebnisse

Schattenrezeptor
met. wahrsch. Beschattungsdauer
Nr. Name Stunden/Jahr

[h/a]
H-01 Hermsdorf, MihlenstraBe 22 0:25
H-02 Hermsdorf, MittelstraBe 38 1:32
H-03 Hermsdorf, Neue StraBe 33b 1:55
H-04 Hermsdorf, Am Knuhl 9 2:09
H-05 Hermsdorf, Neue StraBe 11 1:20
H-06 Hermsdorf, Neue StraBe 4 2:31
H-07 Hermsdorf, Neue StraBe 1 2:18
H-08 Hermsdorf, MittelstraBe 5 2:17
H-09 Hermsdorf, Irxleber StraBe 14 2:04
H-10 Hermsdorf, Am Schrebergarten 1 2:24
H-11 Hermsdorf, An der Wuhne 1 2:35
H-12 Hermsdorf, Am Kniihl 1 3:07
H-13 Hermsdorf, Genossenschaftsstrale 6 4:28
H-14 Hermsdorf, PaluckistraBe 2 4:07
H-15 Hermsdorf, Am Elbepark 1 6:42
1-01 Irxleben, Sternenweg 1 7:28
1-02 Irxleben, Hohenwarsleber Chaussee 1a 14:46
1-03 Irxleben, WA It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 10:24
1-04 Irxleben, MorgenstraBe 8 10:07
1-05 Irxleben, MorgenstraBe 10g 7:38
1-06 Irxleben, Hohenwarsleber Chaussee 4a 13:38
I-07 Irxleben, RingstraBe 10 14:31
1-08 Irxleben, RingstraBe 6a 12:35
1-09 Irxleben, AbendstraBe 17 16:10
1-10 Irxleben, RingstraBe 13 9:45
I-11 Irxleben, RingstraBe 2 10:23
I-12 Irxleben, OsterwiesenstraBe 11 7:50
I-13 Irxleben, Osterwiesenstrale 6 9:05

(Fortsetzung nédchste Seite)...
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
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10.02.2021 12:33/3.4.415

SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung met.

...(Fortsetzung von vorheriger Seite)
met. wahrsch. Beschattungsdauer

Nr. Name Stunden/Jahr
[h/a]
1-14 Irxleben, OsterwiesenstraBe 1 8:34
1-15 Irxleben, RingstraBe 29 14:34
I-16 Irxleben, Helmstedter StraBe 21 7:06
1-17 Irxleben, Stadtweg 2 6:30
1-18 Irxleben, Stadtweg 8c 7:10
1-19 Irxleben, Gartenweg 12 5:16
1-20 Irxleben, AbendstraBe 14 20:15
I-21 Irxleben, AbendstraBe 11 20:59
1-22 Irxleben, AbendstraBe 6 19:00
1-23 Irxleben, AbendstraBe 1 16:47
1-24 Irxleben, Helmstedter StraBe 34a 9:28
I-25 Irxleben, Siegweg 4 12:34
1-26 Irxleben, Helmstedter StraBe 36a 8:23
1-27 Irxleben, Helmstedter StraBe 37d 10:38
1-28 Irxleben, Siegweg 3 6:53
1-29 Irxleben, Im Fuchstal 70b 5:00
1-30 Irxleben, Im Fuchstal 87 8:38
I-31 Irxleben, Niederndodeleber StraBe 22a 6:08
1-32 Irxleben, Im Fuchstal 66e 6:33
1-33 Irxleben, Im Fuchstal 71c 5:17
1-34 Irxleben, Niederndodeleber StraBe 28 5:36
1-35 Irxleben, Am Wildpark 36 3:16
1-36 Irxleben, Im Fuchstal 50 2:47
1-37 Irxleben, Am Wildpark 30 3:20
1-38 Irxleben, Am Wildpark 24 3:31
1-39 Irxleben, Hohenwarsleber Chaussee 5 18:07
1-40 Irxleben, MI It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 12:07
M-01 Mammendorf, Thomas-Miintzer-StraBe 1a 3:00
M-02 Mammendorf, Darrweg 4 3:04
RS-01 Raststatte Borde-Nord 1 1:08
RS-02 Raststdtte Borde-Siid 1 5:08

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal Erwartet
[h/a] [h/a]
1 VESTAS V162-5.6/6.0 5600 162.0 !O! NH: 169,0 m (Ges:250,0 m) (31) 195:26  33:55
2 VESTAS V162-5.6/6.0 5600 162.0 !O! NH: 169,0 m (Ges:250,0 m) (32) 107:42  26:28
3 VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (33) 209:36 47:21
4 VESTAS V162-5.6/6.0 5600 162.0 !O! NH: 169,0 m (Ges:250,0 m) (34) 266:21 44:26
5 VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (35) 105:09 26:08

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

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:34/3.4.415

Projekt: Beschreibung:

19-1-3120-001 Windpark Irxleben, Landkreis Borde,
RauBe Beteiligungs GmbH Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung met.

Voraussetzungen fiir Berechnung des Schattenwurfs

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

Minimale relevante Sonnenhdhe tiber Horizont 3°
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,53 2,47 343 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor
N NNO ONO O 0SO SSO S SSW WSW W  WNW NNW Summe
418 335 372 424 496 681 671 760 943 1.219 1.071 648 8.038

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

Verwendete Hohenlinien: Hohenlinien: GrSantersleben.wpo (1)
Hindernisse in Berechnung nicht verwendet

Berechnungshéhe 4.Gr. fiir Karte: 1,5 m

Rasterauflésung: 1,0 m

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

MaBstab 1:75.000

Neue WEA Existierende WEA Schattenrezeptor
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]
1 32.667.881 5.783.311 140,0 VESTAS V162...Ja VESTAS V162-5.6/6.0-5.600 5.600 162,0 169,0 1.982 12,1
2 32.667.700 5.782.847 137,3 VESTAS V162...Ja VESTAS V162-5.6/6.0-5.600 5.600 162,0 169,0 1.982 12,1
3 32.668.314 5.782.835 137,9 VESTAS V162...Ja VESTAS V162-5.6/6.0-5.600 5.600 162,0 169,0 1.982 12,1
4 32.668.592 5.783.211 137,5 VESTAS V162...Ja VESTAS V162-5.6/6.0-5.600 5.600 162,0 169,0 1.982 12,1
5 32.667.839 5.782.429 135,0 VESTAS V162...Ja VESTAS V162-5.6/6.0-5.600 5.600 162,0 169,0 1.982 12,1
B02 32.668.244 5.783.473 140,0 GE WIND EN... Nein GE WIND ENERGY GE 2.5xI-2.500 2.500 100,0 100,0 1.574 14,0
B03 32.668.546 5.783.538 140,0 GE WIND EN... Nein GE WIND ENERGY GE 2.5xI-2.500 2.500 100,0 100,0 1.574 14,0
B04 32.668.346 5.783.838 132,4 GE WIND EN... Nein GE WIND ENERGY GE 2.5xI-2.500 2.500 100,0 100,0 1.574 14,0
GRO1 32.667.976 5.783.747 135,5 GE WIND EN... Nein GE WIND ENERGY GE 3.2-130-3.200 3.200 130,0 134,0 1.732 12,1
Hwl  32.671.058 5.782.308 130,0 ENRONWIND ...Nein ENRONWIND EW 1.5sl-1.500 1.500 77,0 96,0 1.414 18,0
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Hohe Azimutwinkel Neigung Ausrichtungsmodus Augenhdhe
0.Gr.  (von Siid) des (2V1)
Fensters 0.Gr.
[m] [m] [m] [m] [°] [°] [m]
H-01 Hermsdorf, MihlenstraBe 22 32.668.986 5.784.941 133,6 1,5 1,5 1,0 63,8 90,0 Feste Richtung 2,5
H-02 Hermsdorf, MittelstraBe 38 32.669.061 5.784.804 130,0 1,5 1,5 1,0 19,8 90,0 Feste Richtung 2,5
H-03 Hermsdorf, Neue StraBe 33b 32.669.112 5.784.647 1329 1,5 15 1,0 -28,4 90,0 Feste Richtung 2,5
H-04 Hermsdorf, Am Kniihl 9 32.668.989 5.784.511 134,8 1,5 1,5 1,0 -5,4 90,0 Feste Richtung 2,5
H-05 Hermsdorf, Neue StraBe 11 32.669.291 5.784.561 1350 1,5 15 1,0 22,6 90,0 Feste Richtung 2,5
H-06 Hermsdorf, Neue StraBe 4 32.669.439 5.784.493 136,6 1,5 1,5 1,0 21,2 90,0 Feste Richtung 2,5
H-07 Hermsdorf, Neue StraBe 1 32.669.558 5.784.447 137,3 1,5 1,5 1,0 17,0 90,0 Feste Richtung 2,5
H-08 Hermsdorf, MittelstraBe 5 32.669.638 5.784.477 1375 1,5 15 1,0 12,7 90,0 Feste Richtung 2,5
H-09 Hermsdorf, Irxleber StraBe 14 32.669.171 5.784.420 1350 1,5 1,5 1,0 0,0 90,0 Feste Richtung 2,5
H-10 Hermsdorf, Am Schrebergarten 1 32.669.285 5.784.437 1355 1,5 15 1,0 0,0 90,0 Feste Richtung 2,5
H-11 Hermsdorf, An der Wuhne 1 32.669.624 5.784.354 137,5 1,5 1,5 1,0 20,6 90,0 Feste Richtung 2,5
H-12 Hermsdorf, Am Kniihl 1 32.669.099 5.784.294 135,6 1,5 1,5 1,0 26,5 90,0 Feste Richtung 2,5
H-13 Hermsdorf, GenossenschaftsstraBe 6 32.669.477 5.784.263 1370 1,5 15 1,0 0,0 90,0 Feste Richtung 2,5
H-14 Hermsdorf, PaluckistraBe 2 32.669.624 5.784.194 137,5 1,5 1,5 1,0 -262,4 90,0 Feste Richtung 2,5
H-15 Hermsdorf, Am Elbepark 1 32.669.653 5.783.619 131,7 1,5 15 1,0 84,5 90,0 Feste Richtung 2,5
I-01 Irxleben, Sternenweg 1 32.669.848 5.782.899 1259 1,5 1,5 1,0 75,0 90,0 Feste Richtung 2,5
1-02 Irxleben, Hohenwarsleber Chaussee 1a 32.669.683 5.782.858 126,0 1,5 1,5 1,0 -193,7 90,0 Feste Richtung 2,5
1-03 Irxleben, WA It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 32.669.223 5.782.104 1200 15 15 1,0 -269,8 90,0 Feste Richtung 2,5
1-04 Irxleben, MorgenstraBe 8 32.669.826 5.782.760 125,0 1,5 1,5 1,0 70,4 90,0 Feste Richtung 2,5
I-05 Irxleben, MorgenstraBe 10g 32.669.973 5.782.700 1250 1,5 15 1,0 70,7 90,0 Feste Richtung 2,5
1-06 Irxleben, Hohenwarsleber Chaussee 4a 32.669.520 5.782.675 123,8 1,5 1,5 1,0 -217,4 90,0 Feste Richtung 2,5
1-07 Irxleben, RingstraBe 10 32.669.669 5.782.634 122,6 1,5 1,5 1,0 -242,5 90,0 Feste Richtung 2,5
(Fortsetzung néchste Seite)...
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH

1E Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3
RauBe Beteiligungs GmbH DE.34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:34/3.4.415
SHADOW - Hauptergebnis

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

Nr. Name Ost Nord Z Breite Hohe Hohe Azimutwinkel Neigung Ausrichtungsmodus Augenhdhe
0.Gr.  (von Siid) des (2VI)
Fensters 0.Gr.
[m] [m] [m] [m] [°] [°] [m]
1-08 Irxleben, RingstraBe 6a 32.669.768 5.782.648 123,3 1,5 1,5 1,0 54,6 90,0 Feste Richtung 2,5
1-09 Irxleben, AbendstraBe 17 32.669.426 5.782.604 122,2 1,5 15 1,0 46,9 90,0 Feste Richtung 2,5
I-10 Irxleben, RingstraBe 13 32.669.602 5.782.589 121,0 1,5 1,5 1,0 -179,4 90,0 Feste Richtung 2,5
I-11 Irxleben, RingstraBe 2 32.669.807 5.782.563 125,1 1,5 15 1,0 -267,7 90,0 Feste Richtung 2,5
1-12 Irxleben, OsterwiesenstraBe 11 32.670.020 5.782.623 127,8 1,5 1,5 1,0 72,8 90,0 Feste Richtung 2,5
I-13 Irxleben, OsterwiesenstraBe 6 32.670.045 5.782.536 1304 1,5 15 1,0 75,8 90,0 Feste Richtung 2,5
1-14 Irxleben, OsterwiesenstraBe 1 32.670.070 5.782.453 1312 1,5 15 1,0 96,8 90,0 Feste Richtung 2,5
I-15 Irxleben, RingstraBe 29 32.669.520 5.782.543 120,5 1,5 1,5 1,0 -207,0 90,0 Feste Richtung 2,5
1-16 Irxleben, Helmstedter StraBe 21 32.669.644 5.782.402 1235 1,5 15 1,0 -276,6 90,0 Feste Richtung 2,5
I-17 Irxleben, Stadtweg 2 32.669.882 5.782.441 128,8 1,5 1,5 1,0 -274,8 90,0 Feste Richtung 2,5
I-18 Irxleben, Stadtweg 8c 32.670.213 5.782.434 131,8 1,5 15 1,0 86,6 90,0 Feste Richtung 2,5
I-19 Irxleben, Gartenweg 12 32.670.262 5.782.382 132,5 1,5 1,5 10 95,0 90,0 Feste Richtung 2,5
1-20 Irxleben, AbendstraBBe 14 32.669.356 5.782.524 122,1 1,5 1,5 1,0 -272,1 90,0 Feste Richtung 2,5
I-21 Irxleben, AbendstraBe 11 32.669.379 5.782.470 120,7 1,5 15 1,0 -273,9 90,0 Feste Richtung 2,5
1-22 Irxleben, AbendstraBe 6 32.669.410 5.782.400 120,0 1,5 1,5 1,0 89,6 90,0 Feste Richtung 2,5
1-23 Irxleben, AbendstraBe 1 32.669.437 5.782.342 1200 1,5 15 1,0 86,9 90,0 Feste Richtung 2,5
1-24 Irxleben, Helmstedter StraBe 34a 32.669.295 5.782.273 1200 1,5 15 1,0 79,1 90,0 Feste Richtung 2,5
I-25 Irxleben, Siegweg 4 32.669.468 5.782.252 120,0 1,5 1,5 1,0 -264,2 90,0 Feste Richtung 2,5
1-26 Irxleben, Helmstedter StraBe 36a 32.669.233 5.782.206 1200 1,5 15 1,0 -269,1 90,0 Feste Richtung 2,5
1-27 Irxleben, Helmstedter StraBe 37d 32.669.069 5.782.087 120,2 1,5 1,5 1,0 -184,5 90,0 Feste Richtung 2,5
1-28 Irxleben, Siegweg 3 32.669.407 5.782.086 1186 1,5 15 1,0 -282,0 90,0 Feste Richtung 2,5
I-29 Irxleben, Im Fuchstal 70b 32.669.555 5.782.089 122,1 1,5 15 1,0 81,2 90,0 Feste Richtung 2,5
1-30 Irxleben, Im Fuchstal 87 32.669.754 5.782.186 125,6 1,5 1,5 1,0 73,5 90,0 Feste Richtung 2,5
1-31 Irxleben, Niederndodeleber StraBe 22a 32.669.872 5.782.081 128,1 1,5 15 1,0 71,5 90,0 Feste Richtung 2,5
1-32 Irxleben, Im Fuchstal 66e 32.669.482 5.782.018 1169 1,5 1,5 1,0 -272,6 90,0 Feste Richtung 2,5
1-33 Irxleben, Im Fuchstal 71c 32.669.616 5.782.055 1250 1,5 15 1,0 -197,0 90,0 Feste Richtung 2,5
1-34 Irxleben, Niederndodeleber StraBe 28 32.669.924 5.781.999 1295 1,5 15 1,0 -192,8 90,0 Feste Richtung 2,5
I-35 Irxleben, Am Wildpark 36 32.669.507 5.781.838 115,5 1,5 1,5 1,0 79,6 90,0 Feste Richtung 2,5
I-36 Irxleben, Im Fuchstal 50 32.669.615 5.781.789 120,1 1,5 15 1,0 77,1 90,0 Feste Richtung 2,5
1-37 Irxleben, Am Wildpark 30 32.669.526 5.781.779 116,0 1,5 1,5 1,0 77,8 90,0 Feste Richtung 2,5
1-38 Irxleben, Am Wildpark 24 32.669.550 5.781.709 1163 1,5 15 1,0 76,7 90,0 Feste Richtung 2,5
1-39 Irxleben, Hohenwarsleber Chaussee 5 32.669.592 5.782.745 1250 1,5 15 1,0 -198,9 90,0 Feste Richtung 2,5
1-40 Irxleben, MI It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 32.669.088 5.782.189 120,6 1,5 1,5 1,0 -630,2 90,0 Feste Richtung 2,5
M-01 Mammendorf, Thomas-Miintzer-StraBe 1a 32.666.105 5.783.433 1103 1,5 15 1,0 -105,4 90,0 Feste Richtung 2,5
M-02 Mammendorf, Darrweg 4 32.666.008 5.783.194 1169 1,5 1,5 1,0 -85,8 90,0 Feste Richtung 2,5
RS-01 Raststétte Borde-Nord 1 32.667.594 5.784.554 116,5 1,5 15 1,0 29,2 90,0 Feste Richtung 2,5
RS-02 Raststatte Borde-Siid 1 32.667.645 5.784.214 1255 1,5 15 1,0 -7,0 90,0 Feste Richtung 2,5

Berechnungsergebnisse

Schattenrezeptor
met. wahrsch. Beschattungsdauer
Nr. Name Stunden/Jahr

[h/a]
H-01 Hermsdorf, MihlenstraBe 22 2:04
H-02 Hermsdorf, MittelstraBe 38 3:06
H-03 Hermsdorf, Neue StraBe 33b 3:43
H-04 Hermsdorf, Am Kniihl 9 4:58
H-05 Hermsdorf, Neue StraBe 11 4:53
H-06 Hermsdorf, Neue StraBe 4 6:03
H-07 Hermsdorf, Neue StraBe 1 4:25
H-08 Hermsdorf, MittelstraBe 5 3:30
H-09 Hermsdorf, Irxleber StraBe 14 7:26
H-10 Hermsdorf, Am Schrebergarten 1 7:16
H-11 Hermsdorf, An der Wuhne 1 4:00
H-12 Hermsdorf, Am Kniihl 1 10:21
H-13 Hermsdorf, Genossenschaftsstrale 6 7:11
H-14 Hermsdorf, PaluckistraBe 2 5:59
H-15 Hermsdorf, Am Elbepark 1 10:58
1-01 Irxleben, Sternenweg 1 9:47
1-02 Irxleben, Hohenwarsleber Chaussee 1a 19:27
1-03 Irxleben, WA It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 10:24
1-04 Irxleben, MorgenstraBBe 8 12:48
I1-05 Irxleben, MorgenstraBe 10g 7:38
1-06 Irxleben, Hohenwarsleber Chaussee 4a 15:49
I-07 Irxleben, RingstraBe 10 14:31
1-08 Irxleben, RingstraBe 6a 12:35
1-09 Irxleben, AbendstraBe 17 16:10
I-10 Irxleben, RingstraBe 13 9:45
I-11 Irxleben, RingstraBe 2 10:23

(Fortsetzung nédchste Seite)...
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
AT Sachsen-Anhalt Elisabeth-Consbruch-Strae 3
RauBe Beteiligungs GmbH DE.34131 Kassel
Steinburgri_ng 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine peret:

10.02.2021 12:34/3.4.415

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung met.

...(Fortsetzung von vorheriger Seite)
met. wahrsch. Beschattungsdauer

Nr. Name Stunden/Jahr
[h/a]
1-12 Irxleben, OsterwiesenstraBe 11 7:50
I-13 Irxleben, OsterwiesenstraBe 6 9:05
1-14 Irxleben, OsterwiesenstraBe 1 8:34
1-15 Irxleben, RingstraBe 29 14:34
I-16 Irxleben, Helmstedter StraBe 21 7:06
1-17 Irxleben, Stadtweg 2 6:30
1-18 Irxleben, Stadtweg 8c 7:10
I-19 Irxleben, Gartenweg 12 5:16
1-20 Irxleben, AbendstraBe 14 20:15
I-21 Irxleben, AbendstraBe 11 20:59
1-22 Irxleben, AbendstraBe 6 19:00
1-23 Irxleben, AbendstraBe 1 16:47
1-24 Irxleben, Helmstedter StraBe 34a 9:28
1-25 Irxleben, Siegweg 4 12:34
1-26 Irxleben, Helmstedter StraBe 36a 8:23
1-27 Irxleben, Helmstedter StraBe 37d 10:38
1-28 Irxleben, Siegweg 3 6:53
1-29 Irxleben, Im Fuchstal 70b 5:00
1-30 Irxleben, Im Fuchstal 87 8:38
I-31 Irxleben, Niederndodeleber StraBe 22a 6:08
1-32 Irxleben, Im Fuchstal 66e 6:33
1-33 Irxleben, Im Fuchstal 71c 5:17
1-34 Irxleben, Niederndodeleber StraBe 28 6:43
1-35 Irxleben, Am Wildpark 36 3:16
1-36 Irxleben, Im Fuchstal 50 2:47
1-37 Irxleben, Am Wildpark 30 3:20
1-38 Irxleben, Am Wildpark 24 3:31
1-39 Irxleben, Hohenwarsleber Chaussee 5 20:54
1-40 Irxleben, MI It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 12:07
M-01 Mammendorf, Thomas-Mintzer-StraBe 1a 3:00
M-02 Mammendorf, Darrweg 4 3:04
RS-01 Raststatte Borde-Nord 1 6:00
RS-02 Raststdtte Borde-Siid 1 19:16

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal Erwartet

[h/a] [h/a]

1 VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (31) 195:26  33:55

2 VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (32) 107:42  26:28

3 VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (33) 209:36  47:21

4 VESTAS V162-5.6/6.0 5600 162.0 !O! NH: 169,0 m (Ges:250,0 m) (34) 266:21  44:26

5 VESTAS V162-5.6/6.0 5600 162.0 '0! NH: 169,0 m (Ges:250,0 m) (35) 105:09  26:08

B 02 GE WIND ENERGY GE 2.5xI 2500 100.0 !O! NH: 100,0 m (Ges:150,0 m) (3) 86:08 13:11

B 03 GE WIND ENERGY GE 2.5x| 2500 100.0 0! NH: 100,0 m (Ges:150,0 m) (4) 122:12  17:08
B 04 GE WIND ENERGY GE 2.5x| 2500 100.0 !0! NH: 100,0 m (Ges:150,0 m) (5) 112:50 15:42
GRO1 GE WIND ENERGY GE 3.2-130 3200 130.0 I-! NH: 134,0 m (Ges:199,0 m) (12) 185:38  23:00
Hw1 ENRONWIND EW 1.5s 1500 77.0 !0! NH: 96,0 m (Ges:134,5 m) (42) 426  1:06

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.02.2021 12:34/3  WIN dPRO



19-1-3120-001-SB

Projekt:

19-1-3120-001
RauBe Beteiligungs Gmb

Steinburgring 29

48431 Rheine

Beschreibung:

Windpark Irxleben, Landkreis Borde,

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung astr. mit Abschaltung

Voraussetzungen fiir Berechnung des Schattenwurfs

Beschattungsbereich der WEA

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

Siehe WEA-Tabelle

Minimale relevante Sonnenhdhe tiber Horizont
Tage zwischen Berechnungen
Berechnungszeitsprung

H Sachsen-Anhalt

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Seite 120 von 140

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:40/3.4.415

3 o
1 Tag(e)
1 Minuten

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

Schattenabschaltung flr spez. WEA

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

Verwendete Hohenlinien: Hohenlinien: GrSantersleben.wpo (1)
Hindernisse in Berechnung nicht verwendet

Berechnungshohe U.Gr. fiir Karte: 1,5 m

Rasteraufldsung: 1,0 m

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

MaBstab 1:75.000

Neue WEA Existierende WEA Schattenrezeptor
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]
1 32.667.881 5.783.311 140,0 VESTAS V162...Ja  VESTAS V162-5.6/6.0-5.600 5.600 162,0 169,0 1.982 12,1
2 32.667.700 5.782.847 137,3 VESTAS V162...Ja  VESTAS V162-5.6/6.0-5.600 5.600 162,0 169,0 1.982 12,1
3 32.668.314 5.782.835 137,9 VESTAS V162...Ja  VESTAS V162-5.6/6.0-5.600 5.600 162,0 169,0 1.982 12,1
4 32.668.592 5.783.211 137,5 VESTAS V162...Ja  VESTAS V162-5.6/6.0-5.600 5.600 162,0 169,0 1.982 12,1
5 32.667.839 5.782.429 135,0 VESTAS V162...Ja  VESTAS V162-5.6/6.0-5.600 5.600 162,0 169,0 1.982 12,1
B02 32.668.244 5.783.473 140,0 GE WIND EN... Nein GE WIND ENERGY GE 2.5xI-2.500 2.500 100,0 100,0 1.574 14,0
B03 32.668.546 5.783.538 140,0 GE WIND EN... Nein GE WIND ENERGY GE 2.5xI-2.500 2.500 100,0 100,0 1.574 14,0
B04 32.668.346 5.783.838 132,4 GE WIND EN... Nein GE WIND ENERGY GE 2.5xI-2.500 2.500 100,0 100,0 1.574 14,0
GRO1 32.667.976 5.783.747 135,5 GE WIND EN... Nein GE WIND ENERGY GE 3.2-130-3.200 3.200 130,0 134,0 1.732 12,1
Hwl  32.671.058 5.782.308 130,0 ENRONWIND ...Nein ENRONWIND EW 1.5sl-1.500 1.500 77,0 96,0 1.414 18,0
Schattenrezeptor-Eingabe
Nr. Name Ost Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhdhe
0.Gr.  des (2VI)
Fensters 0.Gr.
[m] [m] [m] [m] [°] [m]
H-01 Hermsdorf, MiihlenstraBe 22 32.668.986 5.784.941 1336 0,1 01 2,0 0,0 "Gewachshaus-Modus" 2,0
H-02 Hermsdorf, MittelstraBe 38 32.669.061 5.784.804 1300 0,1 01 20 0,0 "Gewachshaus-Modus" 2,0
H-03 Hermsdorf, Neue StraBe 33b 32.669.112 5.784.647 1329 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-04 Hermsdorf, Am Kniihl 9 32.668.989 5.784.511 1348 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-05 Hermsdorf, Neue StraBe 11 32.669.291 5.784.561 1350 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-06 Hermsdorf, Neue StraBe 4 32.669.439 5.784.493 1366 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
H-07 Hermsdorf, Neue StraBe 1 32.669.558 5.784.447 1373 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-08 Hermsdorf, MittelstraBe 5 32.669.638 5.784.477 1375 0,1 01 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-09 Hermsdorf, Irxleber StraBe 14 32.669.171 5.784.420 1350 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-10 Hermsdorf, Am Schrebergarten 1 32.669.285 5.784.437 1355 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-11 Hermsdorf, An der Wuhne 1 32.669.624 5.784.354 1375 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-12 Hermsdorf, Am Kniihl 1 32.669.099 5.784.294 1356 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
H-13 Hermsdorf, GenossenschaftsstraBe 6 32.669.477 5.784.263 1370 0,1 01 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-14 Hermsdorf, PaluckistraBe 2 32.669.624 5.784.194 1375 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
H-15 Hermsdorf, Am Elbepark 1 32.669.653 5.783.619 131,7 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
I-01 Irxleben, Sternenweg 1 32.669.848 5.782.899 1259 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
1-02 Irxleben, Hohenwarsleber Chaussee 1a 32.669.683 5.782.858 1260 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
I-03 Irxleben, WA It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 32.669.223 5.782.104 1200 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
1-04 Irxleben, MorgenstraBe 8 32.669.826 5.782.760 1250 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
I-05 Irxleben, MorgenstraBe 10g 32.669.973 5.782.700 1250 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
1-06 Irxleben, Hohenwarsleber Chaussee 4a 32.669.520 5.782.675 1238 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
(Fortsetzung néchste Seite)...
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine Berechnet:

10.02.2021 12:40/3.4.415
SHADOW - Hauptergebnis

Berechnung: Gesamtbelastung astr. mit Abschaltung
...(Fortsetzung von vorheriger Seite)

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhdhe
0.Gr.  des (2VI)
Fensters 0.Gr.
[m] [m] [m] [m] [°] [m]
1-07 Irxleben, RingstraBe 10 32.669.669 5.782.634 1226 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-08 Irxleben, RingstraBe 6a 32.669.768 5.782.648 1233 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-09 Irxleben, AbendstraBe 17 32.669.426 5.782.604 122,2 0,1 01 20 0,0 "Gewdchshaus-Modus" 2,0
I-10 Irxleben, RingstraBe 13 32.669.602 5.782.589 1210 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-11 Irxleben, RingstraBe 2 32.669.807 5.782.563 1251 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-12 Irxleben, OsterwiesenstraBe 11 32.670.020 5.782.623 1278 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-13 Irxleben, OsterwiesenstraBe 6 32.670.045 5.782.536 1304 0,1 01 20 0,0 "Gewdchshaus-Modus" 2,0
I-14 Irxleben, OsterwiesenstraBe 1 32.670.070 5.782.453 131,2 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-15 Irxleben, RingstraBe 29 32.669.520 5.782.543 1205 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-16 Irxleben, Helmstedter StraBe 21 32.669.644 5.782.402 1235 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-17 Irxleben, Stadtweg 2 32.669.882 5.782.441 1288 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-18 Irxleben, Stadtweg 8c 32.670.213 5.782.434 131,8 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-19 Irxleben, Gartenweg 12 32.670.262 5.782.382 1325 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-20 Irxleben, AbendstraBe 14 32.669.356 5.782.524 122,1 0,1 01 20 0,0 "Gewdchshaus-Modus" 2,0
I-21 Irxleben, AbendstraBe 11 32.669.379 5.782.470 120,7 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-22 Irxleben, AbendstraBe 6 32.669.410 5.782.400 1200 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-23 Irxleben, AbendstraBe 1 32.669.437 5.782.342 1200 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
1-24 Irxleben, Helmstedter StraBe 34a 32.669.295 5.782.273 1200 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
I-25 Irxleben, Siegweg 4 32.669.468 5.782.252 1200 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-26 Irxleben, Helmstedter StraBe 36a 32.669.233 5.782.206 1200 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-27 Irxleben, Helmstedter StraBe 37d 32.669.069 5.782.087 120,2 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
1-28 Irxleben, Siegweg 3 32.669.407 5.782.086 1186 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-29 Irxleben, Im Fuchstal 70b 32.669.555 5.782.089 122,1 0,1 01 20 0,0 "Gewdchshaus-Modus" 2,0
I-30 Irxleben, Im Fuchstal 87 32.669.754 5.782.186 1256 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-31 Irxleben, Niederndodeleber StraBe 22a 32.669.872 5.782.081 128,1 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-32 Irxleben, Im Fuchstal 66e 32.669.482 5.782.018 1169 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
I-33 Irxleben, Im Fuchstal 71c 32.669.616 5.782.055 1250 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-34 Irxleben, Niederndodeleber StraBe 28 32.669.924 5.781.999 1295 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-35 Irxleben, Am Wildpark 36 32.669.507 5.781.838 1155 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
1-36 Irxleben, Im Fuchstal 50 32.669.615 5.781.789 120,1 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
I-37 Irxleben, Am Wildpark 30 32.669.526 5.781.779 1160 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
1-38 Irxleben, Am Wildpark 24 32.669.550 5.781.709 1163 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-39 Irxleben, Hohenwarsleber Chaussee 5 32.669.592 5.782.745 1250 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
I-40 Irxleben, MI It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 32.669.088 5.782.189 1206 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
M-01 Mammendorf, Thomas-Miintzer-StraBe la 32.666.105 5.783.433 1103 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
M-02 Mammendorf, Darrweg 4 32.666.008 5.783.194 1169 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus" 2,0
RS-01 Raststdtte Borde-Nord 1 32.667.594 5.784.554 116,5 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
RS-02 Raststdtte Borde-Sud 1 32.667.645 5.784.214 1255 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0

Berechnungsergebnisse

Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr Schatten- Max.Schatten- Vermiedene Vermiedene Tage
tage/Jahr dauer/Tag Stunden pro pro Jahr

Jahr
[h/a] [d/al [h/d] [h/a] [d/a]

H-01* Hermsdorf, MihlenstraBe 22 17:32 58 0:21 5:01

H-02* Hermsdorf, MittelstraBe 38 29:28 80 0:28 1:36

H-03* Hermsdorf, Neue StraBe 33b 29:36 102 0:22 4:24

H-04* Hermsdorf, Am Knuhl 9 39:40 112 0:31 3:42
H-05* Hermsdorf, Neue StraBe 11 30:11 112 0:26 10:30 8
H-06* Hermsdorf, Neue StraBe 4 28:08 120 0:24 23:55 12

H-07* Hermsdorf, Neue StraBe 1 16:23 113 0:21 22:12
H-08* Hermsdorf, MittelstraBe 5 9:35 72 0:17 22:50 30
H-09* Hermsdorf, Irxleber StraBe 14 42:50 121 0:37 18:32 10
H-10* Hermsdorf, Am Schrebergarten 1 39:21 123 0:32 22:35 10
H-11* Hermsdorf, An der Wuhne 1 14:36 105 0:18 19:30 13
H-12* Hermsdorf, Am Kniihl 1 55:59 131 0:41 28:59 14
H-13* Hermsdorf, GenossenschaftsstraBe 6 25:00 88 0:27 31:47 66
H-14* Hermsdorf, PaluckistraBe 2 16:58 65 0:27 26:30 78
H-15* Hermsdorf, Am Elbepark 1 24:58 84 0:33 28:17 63
I-01* Irxleben, Sternenweg 1 25:04 123 0:29 15:41 13
1-02* Irxleben, Hohenwarsleber Chaussee 1a 24:26 104 0:20 53:25 81
1-03* Irxleben, WA It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 19:46 116 0:23 19:53 1
1-04* Irxleben, MorgenstraBe 8 17:40 110 0:17 34:09 38
1-05* Irxleben, MorgenstraBe 10g 9:43 67 0:16 23:09 42
I-06* Irxleben, Hohenwarsleber Chaussee 4a 24:07 99 0:22 37:36 76

(Fortsetzung nédchste Seite)...
windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.02.2021 12:40/2  WIN dPRO



19-1-3120-001-SB Seite 122 von 140

Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
AT Sachsen-Anhalt Elisabeth-Consbruch-Strae 3
RauBe Beteiligungs GmbH DE.34131 Kassel
Steinburgri_ng 29 Marc Briining / marc.bruening@ramboll.com
48431 Rheine peret:

10.02.2021 12:40/3.4.415

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung astr. mit Abschaltung

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

Nr. Name Stunden/Jahr Schatten- Max.Schatten- Vermiedene Vermiedene Tage
tage/Jahr dauer/Tag Stunden pro pro Jahr
Jahr
[h/al [d/al [h/d] [h/a] [d/a]
1-07* Irxleben, RingstraBe 10 16:58 106 0:20 39:55 64
1-08* Irxleben, RingstraBe 6a 12:47 101 0:19 39:53 48
I-09* Irxleben, AbendstraBBe 17 17:29 60 0:23 45:11 113
1-10* Irxleben, RingstraBe 13 15:37 78 0:22 28:10 67
I-11* Irxleben, RingstraBe 2 16:49 119 0:19 27:40 17
I-12* Irxleben, OsterwiesenstraBe 11 12:08 71 0:17 21:47 47
I-13* Irxleben, OsterwiesenstraBe 6 13:48 90 0:19 25:55 42
I-14* Irxleben, OsterwiesenstraBBe 1 17:18 100 0:18 21:02 22
I-15* Irxleben, RingstraBe 29 17:18 81 0:22 38:58 87
I-16* Irxleben, Helmstedter StraBe 21 9:26 49 0:21 17:16 34
I-17* Irxleben, Stadtweg 2 15:49 86 0:17 13:05 14
1-18* Irxleben, Stadtweg 8c 17:54 99 0:21 16:26 33
I-19* Irxleben, Gartenweg 12 16:00 76 0:22 12:15 27
1-20* Irxleben, AbendstraBe 14 19:55 65 0:24 58:00 100
I-21* Irxleben, AbendstraBe 11 22:44 117 0:24 58:36 43
1-22* Irxleben, AbendstraBe 6 24:50 110 0:24 48:55 41
1-23* Irxleben, AbendstraBe 1 23:11 101 0:23 41:47 40
I-24* Irxleben, Helmstedter StraBe 34a 16:51 70 0:26 19:03 44
1-25* Irxleben, Siegweg 4 21:18 116 0:23 26:35 15
1-26* Irxleben, Helmstedter StraBe 36a 16:04 88 0:23 15:30 11
I-27* Irxleben, Helmstedter StraBe 37d 16:41 55 0:29 23:51 54
1-28* Irxleben, Siegweg 3 15:54 90 0:21 9:51 1
1-29* Irxleben, Im Fuchstal 70b 12:58 64 0:22 6:47 6
I-30* Irxleben, Im Fuchstal 87 12:48 99 0:20 23:14 26
I-31* Irxleben, Niederndodeleber StraBe 22a 14:55 96 0:15 12:15
I-32* Irxleben, Im Fuchstal 66e 17:55 90 0:21 6:37 1
1-33* Irxleben, Im Fuchstal 71c 15:25 69 0:23 5:29 4
1-34* Irxleben, Niederndodeleber StraBe 28 21:12 91 0:16 5:11
1-35 Irxleben, Am Wildpark 36 11:53 42 0:22
1-36 Irxleben, Im Fuchstal 50 10:15 38 0:21
1-37 Irxleben, Am Wildpark 30 12:17 44 0:22
1-38 Irxleben, Am Wildpark 24 13:02 48 0:21
1-39* Irxleben, Hohenwarsleber Chaussee 5 24:18 111 0:21 57:30 72
1-40* Irxleben, MI It. B-Plan "Helmstedter StraBe/ Alte Gartnerei" 19:10 74 0:24 26:59 47
M-01 Mammendorf, Thomas-Miintzer-StraBe 1a 15:25 55 0:22
M-02 Mammendorf, Darrweg 4 14:21 53 0:22
RS-01* Raststatte Borde-Nord 1 51:12 78 0:55 13:18
RS-02* Raststdtte Bérde-Sid 1 123:25 137 1:15 47:54

* Rezeptoren, an denen Schattenwurf durch Abschaltung reduziert ist.

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal Angehalten wg. Schattenabschaltung
[h/a] [h/a]
1 VESTAS V162-5.6/6.0 5600 162.0 !O! NH: 169,0 m (Ges:250,0 m) (31) 57:16 134:48
2 VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (32) 73:57 32:24
3 VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (33) 39:11 168:24
4 VESTAS V162-5.6/6.0 5600 162.0 '0! NH: 169,0 m (Ges:250,0 m) (34) 40:40 222:12
5 VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (35) 88:02 18:11
B 02 GE WIND ENERGY GE 2.5xI 2500 100.0 !O! NH: 100,0 m (Ges:150,0 m) (3) 83:53

B 03 GE WIND ENERGY GE 2.5x| 2500 100.0 !0! NH: 100,0 m (Ges:150,0 m) (4) 119:55
B 04 GE WIND ENERGY GE 2.5x| 2500 100.0 !0! NH: 100,0 m (Ges:150,0 m) (5) 110:06
GRO1 GE WIND ENERGY GE 3.2-130 3200 130.0 !-! NH: 134,0 m (Ges:199,0 m) (12) 181:42
Hw1 ENRONWIND EW 1.5sl 1500 77.0 !0! NH: 96,0 m (Ges:134,5 m) (42) 42:24

Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.
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19-1-3120-001-SB

Projekt:

19-1-3120-001

RauBe Beteiligungs Gmb

Steinburgring 29
48431 Rheine

Berechnung: Gesamtbelastung astr. mit AbschaltungWEA: 1 - VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (31)

Beschreibung:

Windpark Irxleben, Landkreis Borde,

H Sachsen-Anhalt

Schattenabschaltung fiir spez. WEA

Januar

15:24-15:37 14:54-15:03 11:04-11:38
15:23-15:38 14:55-15:02 11:04-11:38
9 14:57-15:01 11:05-11:38
11:06-11:39
11:07-11:38

2 11:08-11:38

15 23 15:42 11:09-11:38
15:23-15:44 11:10-11:38
11:11-11:37
11:12-11:36
11:14-11:36
11:16-11:35
11:18-11:34
15:24-15:47 11:21-11:32
15:24-15:48

9 15:24-15:48
15:25-15:49
15:24-15:48

4 15:25-15:49

15 52-16:06 15:25-15:49
15:52-16:08 15:26-15:49
15:26-15:49
15:27-15:49
15:28-15:49
15:28-15:48
15:30-15:48
15:31-15:47
15:33-15:46
15:35-15:44

1
1
1
1
1
1
1
1
1

-1
5:54-16:28

Februar

15:54-16:29
15:54-16:29
15:55-16:30
15:56-16:29
15:57-16:29
15:58-16:29
15:59-16:28
16:00-16:27
16:01-16:26
16:03-16:25
16:04-16:20
16:06-16:18
16:11-16:13

Marz April

19:47-19:53
19:44-19:55
19:42-19:57
19:41-19:58
19:40-19:58
19:39-19:59
19:38-19:59
19:38-19:59
19:38-20:04
19:39-20:08

19:39-20:09
19:39-20:10
19:40-20:10
19:40-20:11
19:42-20:14
19:44-20:16
19:50-20:17
19:50-20:19
19:50-20:19
19:50-20:20
19:51-20:21
19:51-20:20
19:52-20:24
19:52-20:26
19:54-20:28
19:55-20:29
19:57-20:30
20:00-20:31
19:59-20:31
20:00-20:31
20:01-20:32
20:02-20:35
20:03-20:38
20:04-20:40
20:04-20:40
20:05-20:41
20:07-20:42
20:11-20:43
20:11-20:44
20:11-20:44
20:11-20:45

Juni

20:11-20:45
20:12-20:46

Juli

20:21-20:52
20:21-20:52
20:21-20:53
20:20-20:52
20:20-20:52
20:20-20:53
20:20-20:53
20:20-20:53
20:20-20:53
20:20-20:53
20:20-20:53
20:20-20:53
20:19-20:53
20:19-20:53
20:19-20:52
20:18-20:52
20:15-20:51
20:14-20:50
20:14-20:50
20:13-20:49
20:12-20:47
20:11-20:42
20:11-20:42
20:10-20:42
20:09-20:41
20:10-20:41
20:07-20:40
20:05-20:39
20:04-20:38
20:03-20:36
20:02-20:33

August

20:01-20:31
20:01-20:31
20:00-20:30
20:01-20:29
20:00-20:28
20:00-20:27
19:53-20:25
19:51-20:21
19:49-20:20
19:49-20:20
19:47-20:18
19:47-20:17
19:46-20:15

20:08-20:12 19:46-20:07

19:46-20:06
19:46-20:06
19:46-20:05
19:46-20:05
19:46-20:03
19:48-20:02
19:49-20:00
19:52-19:57

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

Lizenzierter Anwender:

Seite 123 von 140

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:40/3.4.415
SHADOW - Schattenabschaltung: WEA-Abschaltkalender

September Oktober

15:38-15:44
15:34-15:47
15:32-15:48

November

15:31-15:54
15:30-15:56
15:29-15:57
15:29-15:58
15:27-15:59
15:26-15:59
15:25-15:59
15:25-15:59
15:25-15:59
15:24-15:59
15:24-15:59
15:24-15:57
15:24-15:56 15:07-15:16
15:24-15:54 15:05-15:1i
15:24-15:53 15:04-15:20

15:26-15:44 15:01- 15 24
15:27-15:44 15:01-15:2¢

15:32-15:38 15:02-
15:36-15:37 15:02-15:2¢
15:03-15:27

15:04-15:27 11:01-11:12
15:04-15:27 10:58-
15:05-15:27 10:57-11:16

RN

10.02.2021 12:40 / 4

Dezember

15:05-15:27 10:56-11:18
15:06-15:28 10:55-11:19
15:06-15:27 10:54-11:20
15:08-15:28 10:54-11:22
15:08-15:27 10:54-11:23
15:09-15:28 10:54-11:24
15:10-15:28 10:54-11:25
15:11-15:28 10:53-11:26
15:12-15:28 14:46-14:50 10:54-11:27
15:13-15:28 14:45-14:52 10:54-
15:14-15:27 14:44-14:53 10:54-
15:15-15:27 14:44-14:54 10:54-
15:16-15:27 14:44-14:55 10:54-
15:17-15:27 14:44-14:56 10:55-11:30
15:17-15:27 14:44-14:57 10:55-11: 31
15:18-15:27 14:44-14:58 10:55-
15:18-15:27 14:44-14:57 10:56-
15:20-15:27 14:44-14:58 10:56-
15:21-15:28 14:45-14:59 10:56-
15:21-15:27 14:45-14:59 10:57- 11 3
15:22-15:28 14:46-15:00 10:57-11:3:
15:22-15:28 14:47-15:01 10:58-
15:23-15:29 14:47-15:01 10:58-
15:23-15:29 14:47-15:01 10:58-
15:24-15:31 14:48-15:02 11:00-
15:24-15:31 14:49-15:02 11:00-
15:23-15:32 14:49-15:03 11:00-
15:23-15:33 14:50-15:03 11:01-
15:23-15:34 14:50-15:03 11:01-
15:24-15:35 14:51-15:03 11:02-
15:24-15:36 14:52-15:03 11:03-11:3;

windPRO
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH

1E Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3
RauBe Beteiligungs GmbH DE.34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com

H Berechnet:
48431 Rheine 10.02.2021 12:40/3.4.415

SHADOW - Schattenabschaltung: WEA-Abschaltkalender
Berechnung: Gesamtbelastung astr. mit AbschaltungWEA: 2 - VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (32)
Schattenabschaltung fiir spez. WEA

Januar Februar Marz April Mai Juni Juli August September Oktober November Dezember

1 20:26-20:46 (20:30-20:54 |20:03-20:26
2 20:27-20:47 [20:30-20:55 |20:04-20:26
3 20:00-20:10 |20:26-20:47 |20:31-20:55 {20:03-20:26
4 19:58-20:11 |20:25-20:47 (20:30-20:54 |20:04-20:26
5 19:57-20:13 (20:26-20:48 [20:31-20:55 |20:04-20:25
6 19:56-20:14 |20:25-20:48 (20:32-20:55 |20:05-20:25
Vi 19:55-20:14 (20:26-20:49 [20:32-20:55 |20:05-20:23
8 19:55-20:16 |20:25-20:49 (20:33-20:55 |20:07-20:22
9 19:54-20:16 |20:26-20:50 (20:33-20:55 |20:08-20:20
10 19:53-20:15 (20:26-20:50 [20:34-20:55 |20:11-20:18
11 19:53-20:16 |20:26-20:50 [20:34-20:54

12 19:53-20:16 {20:26-20:51 (20:35-20:54

13 19:53-20:16 |20:26-20:51 |20:36-20:53

14 19:53-20:15 |20:27-20:51 |20:37-20:53

15 19:54-20:16 {20:27-20:52 {20:37-20:52

16, 19:53-20:15 [20:27-20:52 |20:39-20:51

17 19:54-20:15 {20:27-20:52 {20:40-20:49

18, 19:55-20:15 [20:27-20:53 |20:43-20:46

19 19:55-20:13 |20:27-20:53

20 19:56-20:13 {20:28-20:53 {20:11-20:19

21 19:57-20:12 |20:28-20:53 |20:09-20:20

22 19:59-20:11 {20:28-20:53 (20:07-20:21

23 20:00-20:10 {20:28-20:54 |20:07-20:23

24 20:02-20:08 [20:28-20:54 |20:06-20:24

25 20:28-20:53 (20:05-20:24

26 20:32-20:38 (20:29-20:54 |20:05-20:25

27 20:31-20:42 |20:29-20:54 |20:04-20:25

28 20:29-20:43 (20:30-20:55 |20:05-20:26

29 20:28-20:44 (20:29-20:54 |20:04-20:26

30 20:28-20:45 |20:30-20:55 |20:03-20:26

31 20:27-20:45 20:04-20:27
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
AT Sachsen-Anhalt Elisabeth-Consbruch-Strae 3
RauBe Beteiligungs GmbH DE.34131 Kassel
Steinburgring 29 Marc Briining / marc.bruening@ramboll.com

H Berechnet:
48431 Rheine 10.02.2021 12:40/3.4.415

SHADOW - Schattenabschaltung: WEA-Abschaltkalender
Berechnung: Gesamtbelastung astr. mit AbschaltungWEA: 3 - VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (33)
Schattenabschaltung fiir spez. WEA

Januar Februar Marz April Mai Juni Juli August September Oktober November Dezember
1]15:32-15:37 15:07-15:29 18:52-19:13 [19:09-19:54 (19:35-20:29 [19:50-20:35 [19:28-20:22 18:48-19:26 16:05-16:14 14:54-15:32
2|15:31-15:38 15:07-15:29 18:51-19:14 |19:10-19:56 (19:37-20:30 |19:50-20:35 [19:27-20:20 |18:46-19:24 14:54-15:32
3|15:31-15:39 15:08-15:29 18:50-19:15 19:11-19:57 [19:37-20:29 [19:50-20:36 [19:26-20:17 |18:46-19:23 14:54-15:31
415:31-15:41 15:08-15:30 18:48-19:15 |19:13-19:58 (19:38-20:29 |19:49-20:35 [19:26-20:17 |18:44-19:21 14:55-15:31
5[15:31-15:42 15:08-15:30 18:48-19:15 [19:15-20:00 (19:40-20:30 [19:48-20:36 [19:25-20:15 |18:44-19:19 14:54-15:30
6[15:09-15:43 18:48-19:18 [19:15-20:02 (19:40-20:30 [19:47-20:36 [19:25-20:14 |18:44-19:15 14:55-15:30
7|15:09-15:44 18:48-19:23 |19:15-20:04 [19:42-20:30 |19:46-20:36 [19:24-20:11 [18:43-19:10 15:18-15:29 14:55-15:17
8[15:11-15:46 18:47-19:24 (19:16-20:06 (19:43-20:30 [19:46-20:37 [19:24-20:09 |18:43-19:10 15:18-15:28 14:55-15:17
9]15:11-15:48 18:48-19:25 |19:16-20:06 [19:45-20:30 |19:45-20:37 [19:22-20:07 |18:43-19:08 15:19-15:27 14:56-15:17
10{15:11-15:49 16:36-16:46 18:48-19:26 |19:16-20:07 (19:45-20:31 |19:45-20:37 [19:20-20:06 |18:44-19:08 15:21-15:28 14:57-15:19
11]15:12-15:50 16:34-16:48 18:49-19:27 (19:17-20:11 (19:45-20:30 [19:44-20:37 [19:18-20:04 |18:44-19:06 15:22-15:27 14:57-15:19
12{15:13-15:50 16:32-16:50 18:49-19:27 |19:18-20:12 (19:46-20:31 |19:43-20:37 |19:17-20:01 |18:45-19:05 15:23-15:27 14:58-15:19
13]15:14-15:52 16:31-16:51 18:50-19:29 [19:19-20:14 (19:47-20:31 [19:43-20:37 [19:15-19:56 |18:47-19:03 15:24-15:27 14:58-15:20
14]15:15-15:52 16:30-16:52 18:53-19:32 |19:20-20:15 [19:47-20:31 |19:42-20:37 [19:15-19:56 |18:48-18:59 15:26-15:27 14:59-15:20
15[15:16-15:53 16:30-16:53 18:56-19:34 |19:21-20:17 (19:48-20:32 |19:42-20:37 |19:14-19:54 15:15-15:21 14:59-15:21
16]15:32-15:53 15:17-15:31 |16:28-16:52 18:59-19:35 [19:22-20:19 19:49-20:32 [19:41-20:37 [19:13-19:54 17:08-17:16 |15:13-15:24 15:00-15:21
1715:33-15:54 15:19-15:30 |16:28-16:52 18:59-19:36 |19:25-20:21 (19:49-20:32 |19:41-20:37 |19:12-19:53 17:05-17:19 [15:12-15:26 14:59-15:21
18(15:32-15:53 15:20-15:28 [16:28-16:52 18:58-19:35 [19:28-20:22 (19:49-20:32 [19:40-20:36 [19:11-19:52 17:02-17:20 |15:11-15:27 15:00-15:22
1915:33-15:53 16:28-16:52 18:58-19:36 |19:28-20:23 [19:50-20:32 |19:40-20:37 |19:08-19:50 17:01-17:21 |15:10-15:27 15:01-15:22
20]15:34-15:54 16:29-16:52 18:58-19:36 |19:28-20:24 (19:50-20:32 |19:40-20:36 |19:06-19:49 17:00-17:22 |15:10-15:28 15:01-15:22
21]15:35-15:54 16:29-16:52 18:59-19:39 [19:29-20:25 [19:50-20:32 [19:39-20:36 [19:04-19:47 16:59-17:22 |15:10-15:29 15:02-15:23
22|15:35-15:53 16:30-16:51 19:00-19:42 |19:29-20:26 (19:50-20:32 |19:39-20:35 |19:04-19:43 16:59-17:23 [15:10-15:30 15:02-15:23
23]15:36-15:53 16:31-16:50 19:01-19:43 [19:30-20:26 [19:50-20:32 19:39-20:35 [19:03-19:41 16:59-17:23 |15:10-15:30 15:03-15:24
24]15:37-15:53 16:32-16:48 19:02-19:45 |19:31-20:27 [19:50-20:33 |19:39-20:34 |19:02-19:40 16:59-17:23 [15:10-15:31 14:58-15:06 |15:03-15:24
25[15:38-15:52 16:34-16:46 19:05-19:45 |19:30-20:26 [19:50-20:33 |19:38-20:33 |19:01-19:39 15:59-16:23 [15:10-15:31 14:56-15:07 |15:03-15:24
26|15:40-15:51 16:39-16:41 19:06-19:46 [19:31-20:27 19:51-20:34 [19:37-20:32 [19:00-19:37 15:59-16:22 |15:10-15:31 14:55-15:09 [15:04-15:26
27|15:43-15:48 19:06-19:47 |19:31-20:27 (19:50-20:34 |19:34-20:31 |19:00-19:37 15:59-16:22 [14:55-15:32 15:05-15:26
28 19:06-19:47 [19:33-20:28 19:51-20:34 [19:32-20:29 [18:57-19:34 16:00-16:21 |14:54-15:31 15:05-15:26
29 18:59-19:09 |19:07-19:47 19:33-20:29 |19:50-20:34 [19:31-20:26 |18:53-19:33 16:00-16:19 [14:54-15:32 15:33-15:34 15:05-15:27
30 18:56-19:11 |19:08-19:50 [19:34-20:29 |19:50-20:35 [19:30-20:25 |18:51-19:30 16:01-16:18 [14:54-15:32 15:32-15:35 15:06-15:27
31 18:54-19:13 19:35-20:29 19:29-20:24 |18:49-19:27 16:03-16:17 15:32-15:36 15:06-15:28
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH
RauBe Beteiligungs GmbH Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com

H Berechnet:
48431 Rheine 10.02.2021 12:40/3.4.415

SHADOW - Schattenabschaltung: WEA-Abschaltkalender
Berechnung: Gesamtbelastung astr. mit AbschaltungWEA: 4 - VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (34)
Schattenabschaltung fiir spez. WEA

Januar Februar

November

19:35-20:09

17:00-17:11
16:57-17:14

19:45-20:
19:46-20:19
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH

1E Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3
RauBe Beteiligungs GmbH DE.34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com

H Berechnet:
48431 Rheine 10.02.2021 12:40/3.4.415

SHADOW - Schattenabschaltung: WEA-Abschaltkalender
Berechnung: Gesamtbelastung astr. mit AbschaltungWEA: 5 - VESTAS V162-5.6/6.0 5600 162.0 !0! NH: 169,0 m (Ges:250,0 m) (35)
Schattenabschaltung fiir spez. WEA

Januar Februar Marz April Mai Juni Juli August September Oktober November Dezember
1 19:17-19:46
2 19:17-19:45 19:39-19:44
3 19:17-19:45 19:35-19:47
4 19:18-19:44 19:33-19:49
5 19:19-19:44 19:31-19:50
6 19:19-19:42 19:30-19:52
Vi 19:20-19:41 19:29-19:52
8 19:22-19:40 19:28-19:53
9 19:23-19:38 19:27-19:53
10 19:25-19:35 19:27-19:54
11 19:26-19:54
12 19:26-19:55
13 19:25-19:54
14 19:25-19:54
15 19:24-19:54
16 19:24-19:54
17, 19:24-19:53
18 19:29-19:38 19:25-19:53
19 19:25-19:41 19:24-19:51
20 19:23-19:42 19:25-19:51
21 19:22-19:44 19:26-19:50
22 19:20-19:45 19:27-19:48
23 19:19-19:45 19:28-19:47
24 19:18-19:46 19:29-19:44
25 19:18-19:46 19:33-19:41
26 19:17-19:46
27 19:17-19:46
28 19:16-19:46
29 19:16-19:46
30 19:17-19:47
31
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19-1-3120-001-SB

Projekt: Beschreibung:

19-1-3120-001 Windpark Irxleben, Landkreis Borde,
RauBe Beteiligungs GmbH Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Hauptergebnis

Berechnung: Vorbelastung astr. irrelevant
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Minimale relevante Sonnenhdhe tiber 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 berlicksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:

Verwendete Hohenlinien: Hohenlinien: GrSantersleben.wpo (1)
Hindernisse in Berechnung nicht verwendet

Berechnungshdhe .Gr. fir Karte: 1,5 m

Rasterauflésung: 1,0 m

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

Seite 128 von 140

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:32/3.4.415

MaBstab 1:200.000

Existierende WEA Schattenrezeptor

WEA

WEA-Typ Schattendaten

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

AO1  32.668.017 5.787.518 111,1 VESTAS V80-...Ja VESTAS V80-2.0MW-2.000 2.000 80,0 95,0 1.581 16,7
A02  32.667.790 5.787.336 111,9 VESTAS V80-...Ja VESTAS V80-2.0MW-2.000 2.000 80,0 95,0 1.581 16,7
G01  32.669.349 5.788.099 111,6 VESTAS V80-...Ja  VESTAS V80-2.0MW-2.000 2.000 80,0 95,0 1.581 16,7
G02 32.669.491 5.787.545 115,0 VESTAS V80-...Ja  VESTAS V80-2.0MW-2.000 2.000 80,0 95,0 1.581 16,7
G03  32.669.628 5.788.004 114,0 VESTAS V80-...Ja  VESTAS V80-2.0MW-2.000 2.000 80,0 95,0 1.581 16,7
G04 32.669.319 5.787.774 111,9 VESTAS V80-...Ja VESTAS V80-2.0MW-2.000 2.000 80,0 95,0 1.581 16,7
GS01 32.667.959 5.786.461 121,6 TACKE TW 6... Nein TACKE TW 600e-600/200 600 46,0 70,0 2.500 24,0
GS02 32.667.985 5.786.239 120,8 TACKE TW 6... Nein TACKE TW 600e-600/200 600 46,0 70,0 2.500 24,0
GS03 32.668.345 5.786.519 125,0 ENRONWIND...Nein ENRONWIND EW 1.5sl-1.500 1.500 77,0 96,0 1.414 18,0
GS04 32.667.597 5.786.281 117,8 ENRONWIND...Nein ENRONWIND EW 1.5sl-1.500 1.500 77,0 96,0 1.414 18,0
HO1 32.669.384 5.787.085 121,8 ENERCON E-... Nein ENERCON E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
HO2 32.668.603 5.787.291 115,0 ENERCON E-... Nein ENERCON E-70 E4-2.000 2.000 71,0 98,2 1.643 20,0
HO3  32.668.896 5.787.034 118,9 ENERCON E-... Nein ENERCON E-70 E4-2.000 2.000 71,0 98,2 1.643 20,0
H04 32.668.921 5.786.623 124,1 ENERCON E-...Ja  ENERCON E-70 E4 2,3 MW-2.300 2.300 71,0 98,2 1.643 20,0
HO5 32.669.179 5.786.800 123,5 ENERCON E-... Nein ENERCON E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
HO6 32.669.080 5.786.435 125,9 ENERCON E-...Ja ENERCON E-70 E4 2,3 MW-2.300 2.300 71,0 98,2 1.643 20,0
HO8  32.669.288 5.787.345 117,5 ENERCON E-... Nein ENERCON E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
04 32.665.951 5.781.898 132,1 VESTAS V80-...Ja VESTAS V80-2.0MW-2.000 2.000 80,0 95,0 1.581 16,7
05 32.666.610 5.781.590 131,1 VESTAS V80-...Ja  VESTAS V80-2.0MW-2.000 2.000 80,0 95,0 1.581 16,7
06 32.666.278 5.781.631 130,5 VESTAS V80-...Ja  VESTAS V80-2.0MW-2.000 2.000 80,0 95,0 1.581 16,7
o7 32.665.067 5.779.958 120,0 VESTAS V80-...Ja VESTAS V80-2.0MW-2.000 2.000 80,0 95,0 1.581 16,7
08 32.665.113 5.779.687 126,4 VESTAS V80-...Ja VESTAS V80-2.0MW-2.000 2.000 80,0 95,0 1.581 16,7
W1 32.665.312 5.780.115 120,0 GE WIND EN...Nein GE WIND ENERGY GE 1.5sl-1.500 1.500 77,0 80,0 1.415 18,0
W2  32.665.606 5.780.356 120,0 GE WIND EN...Nein GE WIND ENERGY GE 1.5sl-1.500 1.500 77,0 80,0 1.415 18,0
W3  32.665.422 5.779.751 129,0 GE WIND EN...Nein GE WIND ENERGY GE 1.5sl-1.500 1.500 77,0 80,0 1.415 18,0

Schattenrezeptor-Eingabe

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus
0.Gr.  des
Fensters

[m] [m] [m] [m] [°]
H-01 Hermsdorf, MihlenstraBe 22 32.668.986 5.784.941 1336 0,1 01 2,0 0,0 "Gewdchshaus-Modus"
H-02 Hermsdorf, MittelstraBe 38 32.669.061 5.784.804 1300 0,1 0,1 20 0,0 "Gewdchshaus-Modus"
H-03 Hermsdorf, Neue StraBe 33b 32.669.112 5.784.647 1329 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus"
H-04 Hermsdorf, Am Kniihl 9 32.668.989 5.784.511 1348 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus"
H-05 Hermsdorf, Neue StraBe 11 32.669.291 5.784.561 1350 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus"
H-06 Hermsdorf, Neue StraBe 4 32.669.439 5.784.493 1366 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus"
H-07 Hermsdorf, Neue StraBe 1 32.669.558 5.784.447 1373 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus"
H-08 Hermsdorf, MittelstraBe 5 32.669.638 5.784.477 1375 0,1 0,1 2,0 0,0 "Gewdchshaus-Modus"

(Fortsetzung néchste Seite)...
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Augenhohe

(2VI)
0.Gr.
[m]
2,0
2,0
2,0
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2,0
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19-1-3120-001-SB

Projekt:

19-1-3120-001
RauBe Beteiligungs Gmb

Beschreibung:

H Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Hauptergebnis

Berechnung: Vorbelastung astr. irrelevant

...(Fortsetzung von vorheriger Seite)
Nr. Name

9 Hermsdorf, Irxleber StraBe 14

0 Hermsdorf, Am Schrebergarten 1

1 Hermsdorf, An der Wuhne 1

2 Hermsdorf, Am Kniihl 1

3 Hermsdorf, GenossenschaftsstraBe 6

4 Hermsdorf, PaluckistraBe 2

5 Hermsdorf, Am Elbepark 1

1 Irxleben, Sternenweg 1

2 Irxleben, Hohenwarsleber Chaussee 1a

0

1

1

1

1

1

1

0

0

0
04 Irxleben, MorgenstraBe 8

05 Irxleben, MorgenstraBe 10g

06 Irxleben, Hohenwarsleber Chaussee 4a
07 Irxleben, RingstraBe 10

08 Irxleben, RingstraBe 6a

09 Irxleben, AbendstraBe 17

10 Irxleben, RingstraBe 13

11 Irxleben, RingstraBe 2

12 Irxleben, Osterwiesenstrae 11

13 Irxleben, OsterwiesenstraBe 6

14 Irxleben, OsterwiesenstraBe 1

15 Irxleben, RingstraBe 29

16 Irxleben, Helmstedter StraBe 21

17 Irxleben, Stadtweg 2

18 Irxleben, Stadtweg 8c

19 Irxleben, Gartenweg 12

20 Irxleben, AbendstraBe 14

21 Irxleben, AbendstraBe 11

22 Irxleben, AbendstraBe 6

23 Irxleben, AbendstraBe 1

24 Irxleben, Helmstedter StraBe 34a

25 Irxleben, Siegweg 4

26 Irxleben, Helmstedter StraBe 36a

27 Irxleben, Helmstedter StraBe 37d

28 Irxleben, Siegweg 3

29 Irxleben, Im Fuchstal 70b

30 Irxleben, Im Fuchstal 87

31 Irxleben, Niederndodeleber StraBe 22a
32 Irxleben, Im Fuchstal 66e

33 Irxleben, Im Fuchstal 71c

34 Irxleben, Niederndodeleber StraBe 28
35 Irxleben, Am Wildpark 36

36 Irxleben, Im Fuchstal 50

37 Irxleben, Am Wildpark 30

38 Irxleben, Am Wildpark 24

39 Irxleben, Hohenwarsleber Chaussee 5
40 Irxleben, MI It. B-Plan "Helmstedter StraBe/ Alte Gartnerei"
M-01 Mammendorf, Thomas-Miintzer-StraBe 1a
M-02 Mammendorf, Darrweg 4

RS-01 Raststdtte Borde-Nord 1

RS-02 Raststatte Borde-Sud 1

H
H-
H-
H-
H-
H-
H-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-
I-

Berechnungsergebnisse
Schattenrezeptor

Nr. Name

H-01 Hermsdorf, MihlenstraBe 22
H-02 Hermsdorf, MittelstraBe 38
H-03 Hermsdorf, Neue StraBe 33b
H-04 Hermsdorf, Am Knihl 9

H-05 Hermsdorf, Neue StraBe 11
H-06 Hermsdorf, Neue StraBe 4
H-07 Hermsdorf, Neue StraBe 1
H-08 Hermsdorf, MittelstraBe 5
H-09 Hermsdorf, Irxleber StraBe 14
H-10 Hermsdorf, Am Schrebergarten 1
H-11 Hermsdorf, An der Wuhne 1
H-12 Hermsdorf, Am Kniihl 1

(Fortsetzung nédchste Seite)...
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3 Irxleben, WA It. B-Plan "Helmstedter StraBe/ Alte Gartnerei"

Windpark Irxleben, Landkreis Borde,

Seite 129 von 140

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3
DE-34131 Kassel

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:32/3.4.415

Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhdhe
0.Gr.  des (2VI)
Fensters 0.Gr.
[m] [m] [m] ([m] [°] [m]
32.669.171 5.784.420 1350 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.285 5.784.437 1355 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.624 5.784.354 137,5 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.099 5.784.294 1356 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.477 5.784.263 1370 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.624 5.784.194 137,5 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.653 5.783.619 131,7 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.848 5.782.899 1259 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.683 5.782.858 126,0 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.223 5.782.104 120,0 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.826 5.782.760 125,0 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.973 5.782.700 1250 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.520 5.782.675 123,8 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.669 5.782.634 122,6 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.768 5.782.648 123,3 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.426 5.782.604 122,2 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.602 5.782.589 121,0 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.807 5.782.563 125,1 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.670.020 5.782.623 127,8 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.670.045 5.782.536 1304 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.670.070 5.782.453 131,2 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.520 5.782.543 120,5 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.644 5.782.402 123,5 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.882 5.782.441 1288 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.670.213 5.782.434 131,8 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.670.262 5.782.382 132,5 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.356 5.782.524 122,1 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.379 5.782.470 120,7 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.410 5.782.400 120,0 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.437 5.782.342 120,0 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.295 5.782.273 120,0 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.468 5.782.252 1200 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.233 5.782.206 120,0 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.069 5.782.087 120,2 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.407 5.782.086 118,6 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.555 5.782.089 122,1 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.754 5.782.186 1256 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.872 5.782.081 128,1 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.482 5.782.018 1169 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.616 5.782.055 125,0 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.924 5.781.999 129,5 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.507 5.781.838 1155 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.615 5.781.789 120,1 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.669.526 5.781.779 116,0 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.550 5.781.709 116,3 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.592 5.782.745 125,0 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.669.088 5.782.189 120,6 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.666.105 5.783.433 110,3 0,1 0,1 2,0 0,0  "Gewachshaus-Modus" 2,0
32.666.008 5.783.194 1169 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.667.594 5.784.554 116,5 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
32.667.645 5.784.214 125,5 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
astron. max. mogl. Beschattungsdauer
Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag

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

0:00 0 0:00

0:00 0 0:00

0:00 0 0:00

0:00 0 0:00

0:00 0 0:00

0:00 0 0:00

0:00 0 0:00

0:00 0 0:00

0:00 0 0:00

0:00 0 0:00

0:00 0 0:00

0:00 0 0:00
10.02.2021 12:32/ 2 windPRO
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Projekt: Beschreibung:

19-1-3120-001

RauBe Beteiligungs GmbH Sachsen-Anhalt

Steinburgring 29
48431 Rheine

SHADOW - Hauptergebnis
Berechnung: Vorbelastung astr. irrelevant
...(Fortsetzung von vorheriger Seite)

Nr. Name

H-13 Hermsdorf, Genossenschaftsstrale 6
H-14 Hermsdorf, PaluckistraBe 2

H-15 Hermsdorf, Am Elbepark 1

1-01 Irxleben, Sternenweg 1

1-02 Irxleben, Hohenwarsleber Chaussee 1a

1-03 Irxleben, WA It. B-Plan "Helmstedter StraBe/ Alte Gartnerei"

1-04 Irxleben, MorgenstraBe 8

I-05 Irxleben, Morgenstrae 10g

1-06 Irxleben, Hohenwarsleber Chaussee 4a
I-07 Irxleben, RingstraBe 10

1-08 Irxleben, RingstraBe 6a

1-09 Irxleben, AbendstraBe 17

I-10 Irxleben, RingstraBe 13

I-11 Irxleben, RingstraBe 2

I-12 Irxleben, OsterwiesenstraBe 11

I-13 Irxleben, OsterwiesenstraBe 6

1-14 Irxleben, OsterwiesenstraBe 1

I-15 Irxleben, RingstraBe 29

1-16 Irxleben, Helmstedter StraBe 21

I-17 Irxleben, Stadtweg 2

1-18 Irxleben, Stadtweg 8¢

I-19 Irxleben, Gartenweg 12

1-20 Irxleben, AbendstraBe 14

1-21 Irxleben, AbendstraBe 11

1-22 Irxleben, AbendstraBBe 6

1-23 Irxleben, AbendstraBe 1

1-24 Irxleben, Helmstedter StraBe 34a
I-25 Irxleben, Siegweg 4

1-26 Irxleben, Helmstedter StraBe 36a
1-27 Irxleben, Helmstedter StraBe 37d
1-28 Irxleben, Siegweg 3

I-29 Irxleben, Im Fuchstal 70b

1-30 Irxleben, Im Fuchstal 87

I-31 Irxleben, Niederndodeleber StraBe 22a
1-32 Irxleben, Im Fuchstal 66e

1-33 Irxleben, Im Fuchstal 71c

1-34 Irxleben, Niederndodeleber StraBe 28
1-35 Irxleben, Am Wildpark 36

1-36 Irxleben, Im Fuchstal 50

1-37 Irxleben, Am Wildpark 30

1-38 Irxleben, Am Wildpark 24

1-39 Irxleben, Hohenwarsleber Chaussee 5

1-40 Irxleben, MI It. B-Plan "Helmstedter StraBe/ Alte Gartnerei"

M-01 Mammendorf, Thomas-Mintzer-StraBe 1a
M-02 Mammendorf, Darrweg 4

RS-01 Raststdtte Borde-Nord 1

RS-02 Raststdtte Borde-Sud 1

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name

Windpark Irxleben, Landkreis Borde,

Lizenzierter Anwender:

Ramboll Deutschland GmbH
Elisabeth-Consbruch-StraBe 3

DE-34131 Kassel

Seite 130 von 140

Marc Briining / marc.bruening@ramboll.com

Berechnet:

10.02.2021 12:32/3.4.415

astron. max. mogl. Beschattungsdauer

Stunden/Jahr

[h/a]
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

AO1 VESTAS V80-2.0MW 2000 80.0 '0! NH: 95,0 m (Ges:135,0 m) (13)
A02 VESTAS V80-2.0MW 2000 80.0 'O! NH: 95,0 m (Ges:135,0 m) (14)
GO1 VESTAS V80-2.0MW 2000 80.0 0! NH: 95,0 m (Ges:135,0 m) (23)
G02 VESTAS V80-2.0MW 2000 80.0 0! NH: 95,0 m (Ges:135,0 m) (24)
G03 VESTAS V80-2.0MW 2000 80.0 0! NH: 95,0 m (Ges:135,0 m) (25)
GO4 VESTAS V80-2.0MW 2000 80.0 0! NH: 95,0 m (Ges:135,0 m) (26)

GS01 TACKE TW 600e 600-200 46.0 10! NH: 70,0 m (Ges:93,0 m) (27)

GS02 TACKE TW 600e 600-200 46.0 10! NH: 70,0 m (Ges:93,0 m) (28)

GS03 ENRONWIND EW 1.5s| 1500 77.0 10! NH: 96,0 m (Ges:134,5 m) (31)

GS04 ENRONWIND EW 1.5s] 1500 77.0 10! NH: 96,0 m (Ges:134,5 m) (30)
HO1 ENERCON E-66/18.70 1800 70.0 'O! NH: 98,0 m (Ges:133,0 m) (15)
H02 ENERCON E-70 E4 2000 71.0 !0! NH: 98,2 m (Ges:133,7 m) (16)
H03 ENERCON E-70 E4 2000 71.0 !0! NH: 98,2 m (Ges:133,7 m) (17)

(Fortsetzung nédchste Seite)...
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Maximal
[h/a]
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

Schattentage/Jahr

[d/a]

[eNeoloololollololoolollcleoleoleoleNeNeloleloleoleojoloelolololejlololeojleoleNolellelelNelleloNeNoeNoloNo)

Max.Schattendauer/Tag
[h/d]
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

10.02.2021 12:32 /3
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Projekt: Beschreibung: Lizenzierter Anwender:
19-1-3120-001 Windpark Irxleben, Landkreis Borde, Ramboll Deutschland GmbH

1E Sachsen-Anhalt Elisabeth-Consbruch-StraBe 3
RauBe Beteiligungs GmbH DE.34131 Kassel

Steinburgring 29 Marc Briining / marc.bruening@ramboll.com

H Berechnet:
48431 Rheine 10.02.2021 12:32/3.4.415

SHADOW - Hauptergebnis
Berechnung: Vorbelastung astr. irrelevant
...(Fortsetzung von vorheriger Seite)

Nr. Name Maximal

[h/al

HO04 ENERCON E-70 E4 2,3 MW 2300 71.0 !O! NH: 98,2 m (Ges:133,7 m) (18) 0:00
HO5 ENERCON E-66/18.70 1800 70.0 'O! NH: 98,0 m (Ges:133,0 m) (19) 0:00
HO06 ENERCON E-70 E4 2,3 MW 2300 71.0 'O! NH: 98,2 m (Ges:133,7 m) (20) 0:00
HO8 ENERCON E-66/18.70 1800 70.0 !O! NH: 98,0 m (Ges:133,0 m) (22) 0:00
04 VESTAS V80-2.0MW 2000 80.0 !O! NH: 95,0 m (Ges:135,0 m) (34) 0:00
05 VESTAS V80-2.0MW 2000 80.0 !O! NH: 95,0 m (Ges:135,0 m) (35) 0:00
06 VESTAS V80-2.0MW 2000 80.0 !O! NH: 95,0 m (Ges:135,0 m) (37) 0:00
07 VESTAS V80-2.0MW 2000 80.0 !O! NH: 95,0 m (Ges:135,0 m) (32) 0:00
08 VESTAS V80-2.0MW 2000 80.0 !O! NH: 95,0 m (Ges:135,0 m) (33) 0:00

W1 GE WIND ENERGY GE 1.5sl 1500 77.0 !O! NH: 80,0 m (Ges:118,5 m) (40)  0:00
W2 GE WIND ENERGY GE 1.5s| 1500 77.0 !O! NH: 80,0 m (Ges:118,5 m) (41)  0:00
W3 GE WIND ENERGY GE 1.5sl 1500 77.0 !O! NH: 80,0 m (Ges:118,5m) (39)  0:00

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

windPRO 3.4.415 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.02.2021 12:32/4  WIN dPRO
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19-1-3120-001-SB Schattenwurfprognose Irxleben RAMBGLL

Anhang: Akkreditierung

Ramboll Deutschland GmbH | Tel. +49 561 288573-0
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Anlage zur Schattenwurfprognose — Theoretische Grundlagen RAMBGLL

=  Stundenwinkel w: Winkel zwischen dem Sonnenhdchststand und der aktuellen Son-

neneinstrahlung.

» Azimut y: Winkel zwischen der Sidrichtung und dem auf die horizontale Ebene pro-

jizierten Sonnenstand.

» Sonnenaufgang ta, Sonnenuntergang t.: Aufgang/Untergang in dem Moment, wenn
der Sonnenmittelpunkt Uber der horizontalen Flache morgens/abends am Horizont

sichtbar/verdeckt wird.

Die Berechnungen berlcksichtigen die sich verandernde Tageslange von einem zum nachsten
Sonnenhéchststand, die aufgrund der elliptischen Umlaufbahn der Erde um die Sonne um bis zu
16 Minuten variiert. In Abbildung 2 ist die Abweichung (Zeitkorrektur) der Tagesdauer von einem

24-Stunden Tag sowie die Deklination Uber ein Jahr dargestellt.

Abbildung 2: Zeitkorrektur und Deklination liber ein Jahr

Da die Ergebnisse nicht nur flr ein Jahr glltig sein sollen, wird in den Berechnungen die Zahl der
Tage pro Jahr auf 365,25 Tage gemittelt. Dadurch kénnen sich die Ergebnisse innerhalb eines

Zeitraums von vier Jahren um bis zu einem Tag verschieben.
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Anlage zur Schattenwurfprognose — Theoretische Grundlagen RAMBGLL

2.2 Schattenverlauf und Berechnung der Beschattungsdauern

Der Verlauf des periodischen Schattenwurfs wird Gber den Sonnenstand, den Standort bzw. die
Standorte der WEA und die Lage der malfdgeblichen Immissionsorte ermittelt. Dazu sind die fol-

genden Daten notwendig:

» die Positionen der WEA und der Immissionsorte (Koordinaten, H6he Gber N.N., Ge-
nauigkeit +/- 5 m)
= Ausmalie der WEA (Nabenhdhe, Rotorradius und Rotorblatttiefe)

Abbildung 4: Schattenwurf des Rotors

Zur Ermittlung des Schattenwurfs an einem Immissionsort wird dort ein virtueller Schattenrezep-
tor mit den Ausmalen der zu untersuchenden Flache platziert. Bei der Simulation des Sonnen-
stands Uber ein Jahr registriert der virtuelle Rezeptor den Schattenwurf in diesem Zeitraum (Ab-
bildung 5). Die Simulation des Verlaufs der Sonne wird mit der Software WindPRO (Modul SHA-
DOW) [1] mit einer mindtlichen Auflésung von Sonnenaufgang bis Sonnenuntergang lber das
ganze Jahr durchgefiihrt. Unter Berticksichtigung einer minimalen Sonnenhoéhe, der Koordinaten,
der Lage und der GroRRe des Rezeptors sowie der WEA-Daten, wird so Uber die Simulation er-
mittelt, ob am Rezeptor ein Schattenwurf durch eine oder mehrere Windenergieanlagen auftritt.
Tritt ein Schlagschatten auf, werden fir diesen das Datum, der Beginn, das Ende und die Dauer
sowie die verursachende WEA des Schattens angegeben (siehe die Kalender zu jedem Schat-
tenrezeptor). Daraus werden wiederum Uber ein ganzes Jahr die Anzahl der Schattentage und

die gesamte Schattenwurfdauer berechnet.

Der Schattenwurf fir Sonnenstande unter 3° Erhéhung Uber Horizont kann wegen Bewuchs, Be-
bauung und der zu durchdringenden Atmospharenschichten in ebenem Gelande vernachlassigt
werden. Ob hier auch ein héherer Wert angesetzt werden kann, hangt von der Orographie, der
Bebauung und dem Bewuchs um den WEA-Standort ab und muss im Einzelnen evtl. dann ge-

nauer untersucht werden, wenn davon auszugehen ist, dass durch die Gegebenheiten vor Ort
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eine wesentliche Reduktion der Beeintrachtigung zu erwarten ist.

Schattervurf Ence A

Rezsptor.”

Abbildung 5: Schattenbeziehung WEA — Gebaude (Draufsicht)

2.3 Richtlinien

Die Bund-Lander-Arbeitsgemeinschaft flr Immissionsschutz (LAI) [2] hat die federfiihrend vom
staatlichen Umweltamt Schleswig unter Mitarbeit von Fachleuten [3] [4] [5] [6], Gutachtern (u.a.
auch der Ramboll Deutschland GmbH), Gewerbeaufsichtsdmtern und Weiteren erarbeiteten Hin-
weise zur Ermittlung und Beurteilung der optischen Immissionen von Windenergieanlagen (WEA-
Schattenwurf-Hinweise) im Jahr 2002 als Standard anerkannt. Die WEA-Schattenwurf-Hinweise

enthalten folgende Anhaltswerte:

» Die Astronomisch maximal mégliche Beschattungsdauer (worst case) an einem Im-
missionsort darf maximal 30 Stunden im Jahr und maximal 30 Minuten am Tag betra-
gen.

» Ein Schattenwurf bei einem Sonnenstand unter 3° ist nicht zu berticksichtigen.

» Der Beschattungsbereich ist der Bereich, in dem die Sonnenscheibe zu mehr als 20 %
durch das Rotorblatt verdeckt ist.

* Um die Vergleichbarkeit der Ergebnisse zu erméglichen, wird die Berechnung des
Schattenwurfs fir einen punktférmigen Rezeptor (in der Simulation: 0,1 x 0,1 m) in
2 m Hohe am Immissionsort empfohlen.

= Dariber hinaus sollen zusatzlich die realen (bzw. meteorologisch statistisch auftreten-
den) Schattenwurfzeiten (unter Bericksichtigung von Sonnenscheinwahrscheinlich-
keit, Windrichtungsverteilung und Stillstandszeiten), bezogen auf ein Fenster von (b-
lichen Ausmalen, angegeben werden; lberschreiten diese einen Immissionsrichtwert

von 8 Stunden, so ist der dartiber hinausgehende Schattenwurf zu unterbinden.
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2.4 Wahrscheinlichkeitsbetrachtung

Um aus der astronomisch maximal mdglichen Beschattungsdauer (Worstcase) die meteorolo-
gisch wahrscheinliche Beschattungsdauer zu ermitteln, flieRen statistische Daten zur Sonnen-
scheinwahrscheinlichkeit, zu den Betriebsstunden der WEA und zur Windrichtung in die Berech-
nung ein. Diese Einflussfaktoren werden in den folgenden Abschnitten erlautert. Aufgrund der
Sensibilitdt der Berechnung von den meteorologischen Eingangsgrofien sind diese mit Unsicher-
heiten von 5%-15% behaftet.

2.41 Sonnenscheinwahrscheinlichkeit

Den Berechnungen der astronomisch maximal méglichen Beschattungsdauer (worst case) wurde
die Annahme kontinuierlichen Sonnenscheins zugrunde gelegt. Um dagegen die meteorologisch
wahrscheinliche Beschattungsdauer zu bestimmen, muss die Sonnenscheinwahrscheinlichkeit
mitberucksichtigt werden, die in der Praxis gleichzusetzen ist mit der Wahrscheinlichkeit der Exis-
tenz eines Schattenwurfs. Die Sonnenscheinwahrscheinlichkeit ist von Region zu Region unter-
schiedlich und wird Uber die Sonneneinstrahlung an Wetterstationen gemessen. Die dazu erhalt-
lichen Daten basieren auf mehrjahrigen Messungen. Angegeben wird Ublicherweise die mittlere
tagliche Sonnenscheindauer in Stunden, jeweils bezogen auf die einzelnen Monate. Teilt man
diese Sonnenscheindauer durch die mittlere Zeitdauer von Sonnenaufgang bis -untergang im
gleichen Monat, erhalt man die Sonnenscheinwahrscheinlichkeit im jeweiligen Monat. Dieser
Wert liegt im Dezember zwischen 10 % (Kassel) und 22 % (Freiburg) und im Juli/August zwischen
40 % (Dusseldorf) und 52 % (Freiburg) [7].

2.4.2 Reduktion der Schattenwurfdauer durch den Azimutwinkel

Bei der Berechnung der astronomisch maximal méglichen Beschattungsdauer (worst case) wird
ebenfalls vom unguinstigsten Fall ausgegangen, dass die Windrichtung mit der Richtung der Son-
nenstrahlen (Azimutwinkel) identisch ist und die Ausrichtung des Rotors damit den gréltmogli-
chen Schatten zur Folge hat. Wird die statistische Windrichtungsverteilung bertcksichtigt, so ver-
kirzt sich die Dauer des Schattenwurfs pro Tag, da eine Abweichung zwischen der Windrichtung
und dem Sonnenazimut einen schmaleren, ellipsenférmigen Schattenwurf verursacht (vgl. Abbil-
dung 4).

Als Basis dient hier die Windrichtungsverteilung in 12 Sektoren, die einem Windgutachten oder
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einer in der Nahe gemessenen Windstatistik aus einer meteorologischen Station enthommen
werden kann. Entsprechend der sektoriellen Windrichtungsverteilung wird die relevante Schat-
tenwurfrichtungsbeziehung (WEA - Immissionspunkt) einem Windrichtungssektor zugeordnet.
Gegenuberliegende Sektoren (Luv oder Lee von der Sonne angestrahlt) werden dabei in gleicher
Weise berlcksichtigt. Durch die Schragstellung der Rotorebene verkleinern sich der Schatten-
wurfkegel und somit auch die Zeitpunkte des Schattenanfangs und des Schattenendes, also die

Dauer des Schattenwurfs auf den Immissionspunkt.

2.4.3 Schattenwurf nur bei Betrieb der Anlage

Weiterhin ist die WEA nicht standig in Betrieb, wodurch sich die Wahrscheinlichkeit eines Schat-
tenwurfs durch den sich drehenden Rotor zusatzlich reduziert. Erst wenn die Windgeschwindig-
keit einen Wert Uber der Anlaufwindgeschwindigkeit erreicht, beginnt sich die WEA zu drehen.
Die Stillstandshaufigkeit kann mit Hilfe der Windgeschwindigkeits-Haufigkeitsverteilung am
Standort (zum Beispiel als Weibull-Funktion auf Nabenhdhe aus einem Windgutachten) und der
Anlaufwindgeschwindigkeit der WEA ermittelt werden. Die "In-Betrieb"-Haufigkeit bezeichnet so

das Verhaltnis von Betriebsstunden der Anlage und der Stundenzahl eines Jahres (8.760 h).






