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erechnun : Gesamtbelastun Schattenreze tor: L -10 12
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Tag im Monat Sonnenaufgang (SS;MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten

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

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Prqlekt:
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Beschreibung:
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Uzenzierter Anwender:
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Bremerhavener Heerstraße 10
DE-28717 Bremen
+49(0)421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2. 744

SHADOW - Kalender
erechnun : Gesamtbelastun Schattenreze tor: M -10 13
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n isüsind immer in Betrieb
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Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Btsaielbung:

19-095-GBK-02 Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
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info@th-ingenieure.de
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erechnun : Gesamtbelastun Schattenreze tor: M -10 13
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
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Die Rotoriläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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l 21:50 57 21:16 (7) | 21:10 14

6 | 04:51 20:20 (10) | 05:35
l 21:49 56 21:16 (7) | 21:08 17

7 | 04:51 20:20 (10) | 05:36
l 21:49 56 21:16 (7) | 21:06 19

8 | 04:52 20:20 (10) | 05:38
l 21:48 55 21:15 (7) | 21:04 20

9 | 04:53 20:21 (10) | 05:40
121:47 53 21:14(7)121:02 22

10 l 04:55 20:21 (10) | 05:42
|21:47 53 21:14(7)121:00 23

11 l 04:56 20:21 (10) | 05:43
l 21:46 52 21:13 (7) | 20:58 24

12 | 04:57 20:21 (10) | 05:45
l 21:45 51 21:12 (7) | 20:56 24

13 ] 04:58 20:22 (10) | 05:47
l 21:44 49 21:11 (7) | 20:54 24

14 | 04:59 20:22 (10) | 05:49
l 21:43 48 21:10 (7) | 20:52 25

15 | 05:00 20:22 (10) | 05:50
l 21:42 47 21:09 (7) | 20:49 25

16 | 05:02 20:23 (10) | 05:52
l 21:41 46 21:09 (7) | 20:47 23

17 | 05:03 20:23 (10) | 05:54
l 21:40 43 21:08 (7) | 20:45 20

18 | 05:04 20:24 (10) | 05:56
1 21:38 37 21:01 (10) | 20:43 17

19 | 05:06 20:24 (10) | 05:58
l 21:37 36 21:00 (10) | 20:41 15

20 | 05:07 20:25 (10) | 05:59
l 21:36 35 21:00 (10) | 20:38 12

21 | 05:09 20:25 (10) | 06:01
l 21:35 34 20:59 (10) | 20:36 9

22 | 05:10 20:26 (10) | 06:03
l 21:33 32 20:58 (10) | 20:34 5

23|05:12 20:27(10)106:05
l 21:32 31 20:58 (10) | 20:32

24|05:13 20:28(10)106:07
l 21:30 29 20:57 (10) | 20:29

25|05:15 20:29(10)106:08
l 21:29 28 20:57 (10) | 20:27

26 | 05:16 20:30 (10) | 06:10
l 21:27 25 20:55 (10) | 20:25

27 | 05:18 20:31 (10) | 06:12
l 21:26 22 20:53 (10) | 20:22

28 | 05:20 20:33 (10) | 06:14
l 21:24 19 20:52 (10) | 20:20

29 | 05:21 20:35 (10) | 06:15
l 21:22 14 20:49 (10) | 20:18 11

30 | 05:23 20:39 (10) I 06:17
l 21:21 7 20-.W (10) | 20:15 18

31 | 05:24 l 06:19
l 21:19 l 20:13 22

Sonnenscheinstunden | 514 l 462
astr.max.mögl.Beschattung | 1250 l 399

l September

106:21
l 20:10
106:23
l 20:08
106:24
l 20:06

20:06 (9) | 06:26
20:16(9) |20:03
20:03 (9) | 06:28
20:17(9) |20:01
20:02 (9) | 06:30
20:19(9) | 19:58
20:01 (9) | 06:32
20:20 (9) | 19:56
20:00 (9) | 06:33
20:20 (9) | 19:53
19:59 (9) | 06:35
20:21 (9) | 19:51
19:58 (9) | 06:37
20:21 (9) | 19:49
19:58 (9) I 06:39
20:22 (9) | 19:46
19:58 (9) | 06:40
20:22 (9) | 19:44
19:57 (9) ] 06:42
20:21 (9) | 19:41
19:57 (9) I 06:44
20:22 (9) | 19:39
19:57 (9) | 06:46
20:22 (9) | 19:36
19:56 (9) I 06:48
20:19(9) | 19:34
19:57 (9) | 06:49
20:17(9) | 19:31
19:58 (9) | 06:51
20:15(9) | 19:29
19:58 (9) ] 06:53
20:13(9) | 19:26
19:59 (9) | 06:55
20:11(9) | 19:24
20:00 (9) | 06:57
20:09 (9) | 19:21
20:01 (9) | 06:58
20:06(9) | 19:19

l 07:00
l 19:16
l 07:02
l 19:14
107:04
l 19:11
l 07:06
l 19:09
l 07:07
l 19:06
l 07:09
l 19:04

18:47 (11) | 07:11
18:58 (11) I 19:01
18:43 (11) | 07:13
19:01 (11) I 18:59
18:41 (11) |
19:03 (11) |

l 384
l

26

30

32

34

35

37

37

39

39

39

40

39

38

38

37

35

34

32

30

26

22

17

745

l Oktober

18:38(11)107:15
19:04(11) |18:56
18:36(11) 107:16
19:06(11)118:54
18:35 (11) I 07:18
19:07 (11) | 18:51
18:33 (11) | 07:20
19:07 (11) | 18:49
18:32 (11) | 07:22
19:07 (11) | 18:46
18:31 (11) | 07:24
19:08 (11) | 18:44
18:31 (11) | 07:26
19:08 (11) | 18:42
18:29 (11) | 07:27
19:08 (11) | 18:39
18:29 (11) | 07:29
19:08 (11) | 18:37
18:29 (11) | 07:31
19:08 (11) | 18:34
18:27 (11) | 07:33
19:07 (11) | 18:32
18:27 (11) | 07:35
19:06 (11) | 18:30
18:28 (11) | 07:37
19:06 (11) | 18:27
18:28 (11) | 07:39
19:06 (11) | 18:25
18:27 (11) | 07:40
19:04 (11) | 18:22
18:28 (11) [ 07:42
19:03 (11) I 18:20
18:28 (11) | 07:44
19:02(11) |18:18
18:29 (11) | 07:46
19:01(11) l 18:15
18:29 (11) | 07:48
18:59(11) | 18:13
18:31 (11) | 07:50
18:57(11) |18:11
18:33 (11) | 07:52
18:55 (11) I 18:09
18:35 (11) | 07:54
18:52 (11) I 18:06
18:38(11) |07:56
18:47(11) |18:04

l 07:58
l 18:02
108:00
118:00
108:02
l 17:57
l 07:03
l 16:55
l 07:05
l 16:53
l 07:07
l 16:51
l 07:09
l 16:49
l 07:11
l 16:47
l 330
l

l Novembet Dezember

15

19

22

24

26

27

28

28

28

28

28

27

25

21

18

14

11

17:41 (12)
17:49 (12)
17:37 (12)
17:52 (12)
17:34 (12)
17:53 (12)
17:32 (12)
17:54 (12)
17:31 (12)
17:55 (12)
17:30 (12)
17:56 (12)
17:29 (12)
17:56 (12)
17:28 (12)
17:56 (12)
17:28 (12)
17:56 (12)
17:28 (12)
17:56 (12)
17:28 (12)
17:56 (12)
17:28 (12)
17:56 (12)
17:28 (12)
17:55 (12)
17:28 (12)
17:53 (12)
17:29 (12)
17:50 (12)
17:30 (12)
17:48 (12)
17:31 (12)
17:45 (12)
17:32 (12)
17:43 (12)
17:35 (12)
17:41 (12)

403

l 07:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39
l 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
l 16:29
l 07:31
l 16:28
l 07:33
l 16:26
l 07:35
l 16:24
l 07:37
l 16:22
l 07:39
l 16:21
l 07:41
l 16:19
l 07:42
l 16:18
107:44
l 16:16
107:46
l 16:14
l 07:48
l 16:13
l 07:50
l 16:12
l 07:52
l 16:10
107:54
l 16:09
l 07:55
l 16:08
l 07:57
l 16:06
l 07:59
l 16:05
108:01
|16:04
108:02
l 16:03
108:04
l 16:02
l 08:06
l 16:01
108:07
l 16:00
l
l
l 259

108:09
l 15:59
l 08:11

15:58
08:12
15:57
08:14
15:57
08:15
15:56
08:16
15:56
08:18
15:55
08:19
15:55
08:20
15:54
08:22
15:54
08:23
15:53
08:24
15:53
08:25
15:53
08:26
15:53
08:27
15:53
08:28
15:53
08:29
15:53
08:30
15:53
08:31
15:53
08:31
15:54
08:32
15:54

l 08:33
15:54

l 08:33
15:55

108:34
15:55

108:34
15:56

108:34
15:57

l 08:35
15:57

l 08:35
15:58

l 08:35
15:59

l 08:35
16:00

l 08:35
16:01

232

Tabellen-Layout; Die Daten für 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

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Projett Beschreibung:

19-095-GBK-02 Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenäerter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berectinet:

28.08.2019 10:21/3.2. 744

SHADOW - Kalender
rechnun : Gesamtbelastun Schattenreze tor: N -10 14

oraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n isVsind immer in Betrieb

l l 08:35
l 16:02

2 | 08:35
l 16:03

3 | 08:35
l 16:05

4 | 08:35
l 16:06

5 | 08:34
l 16:07

G | 08:34
l 16:08

7 | 08:34
l 16:10

8 | 08:33
l 16:11

9 l 08:33
l 16:12

10 l 08:32
l 16:14

11 l 08:31
l 16:15

12 | 08:31
l 16:17

13 | 08:30
l 16:18

14 | 08:29
l 16:20

15 l 08:28
l 16:22

16 | 08:27
l 16:23

17 | 08:26
l 16:25

18 | 08:25
l 16:27

19 l 08:24
l 16:29

20 | 08:23
l 16;30

21 | 08:22
l 16:32

22 | 08:21
l 16:34

23 | 08:19
l 16:36

24 | 08:18
l 16:38

25 l 08:17
l 16:40

26 | 08:15
l 16:42

27 | 08:14
l 16:44

28 | 08:12
l 16:45

29 l 08:11
l 16:47

30 | 08:09
l 16:49

31 l 08:07
l 16:51

Sonnenschelnstunden l 248
astr. max. mBgl. Beschattung l

l Januar | Februar [Mälz l April

08:06 l 07:08 16:32 (12) | 06:53
16:53 l 17:50 37 17:09 (12) I 19:49 44
08:04 l 07:06 16:32 (12) | 06:50
16:55 l 17:52 37 17:09 (12) | 19:51 46
08:02 l 07:04 16:32 (12) | 06:48
16:57 l 17:54 36 17:08 (12) ] 19:52 48
08:01 l 07:01 16:32 (12) ] 06:45
16:59 l 17:56 36 17:08 (12) | 19:54 50
07:59 l 06:59 16:32 (12) | 06:43
17:01 l 17:57 34 17:06 (12) I 19:56 51
07:57 l 06:57 16:33 (12) ] 06:41
17:03 l 17:59 33 17:06 (12) | 19:58 53
07:55 l 06:54 16:33 (12) | 06:38
17:05 l 18:01 31 17:04 (12) I 20:00 55
07:53 l 06:52 16:35 (12) | 06:36
17:07 l 18:03 28 17:03 (12) | 20:02 56
07:51 l 06:49 16:36 (12) | 06:33
17:09 l 18:05 25 17:01 (12) I 20:04 56
07:49 l 06:47 16:38 (12) | 06:31
17:12 l 18:07 21 16:59 (12) | 20:06 58
07:47 l 06:44 16:41 (12) | 06:28
17:14 l 18:09 16 16:57 (12) I 20:07 58
07:45 l 06:42 16:45 (12) | 06:26
17:16 l 18:11 6 16:51 (12) | 20:09 58
07:43 l 06:40 l 06:24
17:18 l 18:13 l 20:11 59
07:41 l 06:37 l 06:21
17:20 l 18:15 l 20:13 59
07:39 l 06:35 l 06:19
17:22 l 18:17 l 20:15 59
07:37 16:46(12)106:32 106:16
17:24 10 16:56(12)118:19 120:17 58
07:35 16:43(12)106:30 106:14
17:26 16 16:59(12)118:21 120:19 57
07:33 16:41 (12) | 06:27 I 06:12
17:28 20 17:01 (12) | 18:22 I 20:21 57
07:31 16:39 (12) I 06:25 1 06:09
17:30 24 17:03 (12) | 18:24 I 20:22 56

i 07:29 16:37 (12) | 06:22 I 06:07
17:32 28 17:05 (12) | 18:26 I 20:24 55

l 07:26 16:36 (12) I 06:20 106:05
17:34 31 17:07 (12) | 18:28 1 20:26 54
07:24 16:35 (12) | 06:17 I 06:03
17:36 33 17:08 (12) | 18:30 I 20:28 53

l 07:22 16:34 (12) l 06:15 l 06:00
17:38 34 17:08 (12) | 18:32 I 20:30 52

107:20 16:34(12)106:13 105:58
17:40 35 17:09 (12) | 18:34 I 20:32 50

l 07:17 16:33 (12) | 06:10 1 05:56
17:42 36 17:09 (12) | 18:36 1 20:34 48

l 07:15 16:32 (12) | 06:08 17:52 (11) | 05:54
17:44 37 17:09 (12) | 18:38 6 17:58 (11) | 20:35 46

l 07:13 16:32 (12) I 06:05 17:45 (11) | 05:51
17:46 37 17:09 (12) I 18:39 20 18:05 (11) | 20:37 44

i 07:11 16:31 (12) | 06:03 17:41 (11) | 05:49
17:48 38 17:09 (12) | 18:41 27 18:08 (11) | 20:39 42

06:00 17:38 (11) | 05:47
18:43 33 18:11 (11) | 20:41 40
05:58 17:35 (11) I 05:45
18:45 37 18:12(11)120:43 37
06:55 18:34 (11) |
19:47 40 19:14(11)1

271 l 365 l 419
379 l 503 l 1559

l Mai

18:31 (11) I 05:43
19:15 (11) | 20:45 34
18:30 (11) | 05:41
19:16(11)120:47 30
18:28 (11) | 05:39
19:16(11)120:48 32
18:27 (11) | 05:37
19:17(11)120:50 30
18:27 (11) | 05:35
19:18(11)120:52 26
18:25 (11) | 05:32
19:18(11)120:54 17
18:24 (11) | 05:31
19:19(11)120:56 21
18:23 (11) | 05:29
19:19(11)120:57 23
18:23 (11) I 05:27
19:19(11)120:59 26
18:22 (11) | 05:25
19:20 (11) | 21:01 28
18:21 (11) | 05:23
19:19(11)121:03 29
18:21 (11) | 05:21
19:19(11)121:05 30
18:21(11)105:19
19:20 (11) | 21:06 31
18:20(11)105:17
19:19 (11) I 21:08 30
18:20(11)105:16
19:19 (11) | 21:10 31
18:21 (11) | 05:14
19:19(11)121:11 31
18:20 (11) | 05:12
19:17 (11) | 21:13 31
18:20(11)105:11
19:17 (11) I 21:15 30
18:21 (11) | 05:09
19:17 (11) | 21:17 31
18:21 (11) | 05:07
19:16 (11) | 21:18 30
18:21 (11) | 05:06
19:15 (11) | 21:20 29
18:21 (11) | 05:04
19:14 (11) I 21:21 29
18:22 (11) | 05:03
19:14 (11) | 21:23 28
18:23 (11) I 05:02
19:13 (11) I 21:24 27
18:24 (11) | 05:00
19:12 (11) | 21:26 26
18:25 (11) | 04:59
19:11 (11) I 21:27 26
18:26 (11) I 04:58
19:10 (11) | 21:29 24
18:27 (11) | 04:56
19:09 (11) l 21:30 23
18:27 (11) | 04:55
19:07 (11) | 21:32 21
18:28 (11) | 04:54
19:05 (11) I 21:33 20

104:53
l 21:34 19
l 494
l 843

l Juni

18:30 (11) | 04:52
19:04 (11) | 21:36
18:33 (11) | 04:51
19:03 (11) | 21:37
18:35 (11) | 04:50
20:21 (9) | 21:38

18:38 (11) | 04:49
20:22 (9) | 21:39

18:42 (11) | 04:48
20:24(9) l 21:40
20:08 (9) | 04:48
20:25 (9) | 21:42
20:06 (9) | 04:47
20:27 (9) I 21:43
20:05 (9) | 04:46
20:28 (9) | 21:-H
20:05 (9) | 04:46
20:31 (9) I 21:45
20:04 (9) | 04:45
20:32 (9) | 21:45
20:04 (9) | 04:44
20:33 (9) I 21:46
20:03 (9) | 04:44
20:33 (9) | 21:47
20:03 (9) | 04:44
20:34 (9) I 21:48
20:03 (9) | 04:43
20:33 (9) | 21:49
20:03 (9) | 04:43
20:34 (9) I 21:49
20:03 (9) | 04:43
20:34 (9) | 21:50
20:03 (9) | 04:43
20:34 (9) | 21:50
20:03 (9) | 04:43
20:33 (9) | 21:51
20:03 (9) | 04:43
20:34 (9) | 21:51
20:03 (9) | 04:43
20:33 t9) | 21:52
20:04 (9) | 04:43
20:33 (9) | 21:52
20:04 (9) | 04:43
20:33 (9) | 21:52
20:04 (9) | 04:43
20:32 (9) I 21:52
20:05 (9) ] 04:43
20:32 (9) | 21:53
20:06 (9) | 04:44
20:32 (9) | 21:53
20:06 (9) | 04:44
20:32 (9) | 21:53
20:07 (9) | 04:44
20:31 (9) | 21:53
20:08 (9) | 04:45
20:31 (9) | 21:52
20:09 (9) | 04:45
20:30 (9) | 21:52
20:10(9)104:46
20:30 (9) | 21:52
20:10 (9) |
20:29 (9) |

l 511
l

17

15

13

10

10

10

11

12

13

13

13

13

13

13

13

13

13

13

12

12

11

11

325

20:11 (9)
20:28 (9)
20:12(9)
20:27 (9)
20:13(9)
20:26 (9)
20:16(9)
20:26 (9)
20:17(9)
20:23 (9)
21:06 (5)
21:08 (5)
21:06 (5)
21:10 (5)
21:05 (5)
21:10 (5)
21:05 (5)
21:11(5)
21:04 (5)
21:12(5)
21:04 (5)
21:13(5)
21:04 (5)
21:14(5)
21:04 (5)
21:14 (5)
21:04 (5)
21:15(5)
21:04 (5)
21:15(5}
21:04 (5)
21:16(5)
21:04 (5)
21:17(5)
21:04 (5)
21:17(5)
21:04 (5)
21:17(5)
21:05 (5)
21:18 (5)
21:05 (5)
21:18 (5)
21:05 (5)
21:l8(5)
21:06 (5)
21:19 (5)
21:06 (5)
21:19 (5)
21:05 (5)
21:18(5)
21:06 (5)
21:19 (5)
21:06 (5)
21:18 (5)
21:06 (5)
21:18 (5)
21:07 (5)
21:18 (5)
21:08 (5)
21:19 (5)

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

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

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

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

19-095-GBK-02
Beschreibung;

Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenzierta-Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

SHADOW - Kalender
erechnun : Gesamtbelastun Schattenreze tor: N -10 14
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

l Juli | August

l l 04:47 21:08 (5) I 05:26
121:52 10 21:18(5)121:17 31

2 | 04:47 21:08 (5) | 05:28
121:51 10 21:l8(5)121:15 30

3 | 04:48 21:09 (5) I 05:29
121:51 9 21:18(5)121:14 29

4 | 04:49 21:09 (5) | 05:31
|21:5l 7 21:16(5)121:12 27

5 | 04:50 21:10 (5) | 05:33
121:50 6 21:16(5)121:10 26

6 | 04:51 21:11 (5) | 05:35
121:50 5 21:16(5)121:08 24

7104:51 21:12(5)105:36
121:49 4 21:16(5)121:06 20

8 | 04:52 21:13 (5) | 05:38
l 21:48 2 21:15 (5) | 21:04 18

9 | 04:54 20:24 (9) | 05:40
l 21:47 7 20:31 (9) | 21:02 24

10 i 04:55 20:22 (9) | 05:42
l 21:47 11 20:33 (9) | 21:00 30

11 l 04:56 20:21 (9) | 05:43
l 21:46 13 20:34 (9) | 20:58 31

12 | 04:57 20:20 (9) | 05:45
l 21:45 15 20:35 (9) | 20:56 29

13104:58 20:19(9)105:47
[ 21:44 17 20:36 (9) I 20:54 33
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Projekt

19-095-GBK-02
Beschreibung:

Schattenwurfgutachten für die Emchtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenaerta- Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

SHADOW - Kalender
erechnun : Gesamtbelastun Schattenreze tor: 0 -10 15
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
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21:12(9) |21:02

19:44 (11) | 05:42
21:12(9) |21:00

19:44 (11) | 05:43
21:12(9) |20:5S

19:43 (11) | 05:45
21:12(9)120:56

19:43 (11) | 05:47
21:11(9) |20:54

19:43 (11) | 05:49
21:10(9) |20:52

19:43 (11) | 05:50
21:09 (9) | 20:49

19:43 (11) | 05:52
21:09 (9) I 20:47

19:43 (11) | 05:54
21:08 (9) | 20:45

19:42 (11) | 05:56
21:06 (9) I 20:43

19:42 (11) | 05:58
21:05 (9) I 20:41

19:43 (11) | 05:59
21:04 (9) | 20:38

19:42 (11) | 06:01
21:03 (9) I 20:36

19:42 (11) | 06:03
21:01 (9) | 20:34

19:42 (11) | 06:05
21:01 (9) | 20:32

19:42 (11) | 06:07
20:59 (9) | 20:29

19:42 (11) | 06:08
20:58 (9) ] 20:27

19:42 (11) | 06:10
20:33 (11) ] 20:25
19:42 (11) | 06:12
20:33 (11) | 20:22
19:42 (11) | 06:14
20:33 (11) | 20:20
19:42 (11) | 06:15
20:32(11) |20:18
19:42 (11) | 06:17
20:33(11) [20:15
19:43 (11) | 06:19
20:33(11) [20:13

l 462
l

l September

50

49

48

48

47

46

44

43

42

40

38

35

33

29

25

20

12

19:42 (11) | 06:21
20:32(11)120:10
19:43 (11) | 06:23
20:32(11)120:08
19:43 (11) | 06:24
20:31 (11) | 20:06
19:43 (11) | 06:26
20:31 (11) | 20:03
19:43 (11) | 06:28
20:30 (11) | 20:01
19:44 (11) | 06:30
20:30 (11) I 19:58
19:45 (11) | 06:32
20:29 (11) I 19:56
19:45 (11) | 06:33
20:28 (11) I 19:53
19:46 (11) | 06:35
20:28 (11) | 19:51
19:46 (11) | 06:37
20:26 (11)
19:47 (11)
20:25 (11)
19:49 (11)
20:24 (11)
19:49 (11)
20:22 (11)
19:51 (11)
20:20 (11)
19:53 (11)
20:18 (11)
19:55(11)
20:15 (11)
19:59(11)
20:11 (11)

Sonnenscheinstunden
astr. max.mögl.Beschattung i 2000 | 649 | 642 | 45

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommeraeit wie Bezug^jahr):

19:49
06:39
19:46
06:40
19:44
06:42
19:41
06:44
19:39
06:46
19:36
06:48
19:34
06:49
19:31
06:51
19:29
06:53
19:26
06:55
19:24
06:57
19:21
06:58
19:19
07:00
19:16
07:02
19:14
07:04
19:11
07:06
19:09
07:07
19:06
07:09
19:04
07:11
19:01
07:13
18:59

384

17

22

25

28

31

33

34

36

36

37

37

37

37

36

36

34

33

31

28

25

l Oktober

l 07:15
l 18:56
l 07:16
l 18:54
l 07:18
l 18:51
l 07:20
l 18:49
l 07:22
l 18:46
l 07:24
l 18:44
l 07:26
l 18:42
l 07:27
l 18:39
l 07:29
l 18:37

18:24 (12) | 07:31
18:33 (12) | 18:34
18:19(12) 107:33
18:36 (12) | 18:32
18:16(12) |07:35
18:38 (12) | 18:30
18:14(12) |07:37
18:39 (12) | 18:27
18:13(12) |07:39
18:41 (12) | 18:25
18:10(12) |07:40
18:41 (12) | 18:22
18:09 (12) | 07:42
18:42 (12) | 18:20
18:08 (12) | 07:44
18:42(12)1 18:18
18:07 (12) | 07:46
18:43 (12) | 18:15
18:06 (12) | 07:48
18:42(12)1 18:13
18:05 (12) | 07:50
18:42(12)1 18:11
18:05 (12) ] 07:52
18:42 (12) | 18:09
18:05 (12) | 07:54
18:42 (12) | 18:06
18:04 (12) | 07:56
18:41 (12) | 18:04
18:04 (12) | 07:58
18:40 (12) | 18:02
18:04 (12) | 08:00
18:40 (12) | 18:00
18:05 (12) | 08:02
18:39(12) | 17:57
18:05 (12) | 07:03
18:38(12) | 16:55
18:05 (12) | 07:05
18:36(12) | 16:53
18:06 (12) | 07:07
18:34(12) | 16:51
18:07 (12) | 07:09
18:32(12) | 16:49

l 07:11
l 16:47
l 330
l

l Novembet Dezember

20

16

18:09 (12)
18:29 (12)
18:11 (12)
18:27 (12)
18:15 (12)
18:24 (12)

l 07:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:41
[07:19
l 16:39
l 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
l 16:29
l 07:31
l 16:28
l 07:33
l 16:26
l 07:35
l 16:24
l 07:37
l 16:22
l 07:39
l 16:21
l 07:41
l 16:19
l 07:42
l 16:18
107:44
l 16:16
107:46
l 16:14
|07:48
l 16:13
l 07:50
l 16:12
l 07:52
l 16:10
l 07:54
116:09
l 07:55
l 16:08
l 07:57
[16:06
l 07:59
l 16:05
108:01
116:04
|08:02
116:03
108:04
l 16:02
108:06
] 16:01
108:07
l 16:00
l
l
l 259

l 08:09
l 15:59
108:11
l 15:58
108:12
l 15:58
108:14
l 15:57
l 08:15
l 15:56
l 08:16
l 15:56
l 08:18
l 15:55
l 08:19
l 15:55
l 08:20
l 15:54
l 08:22
l 15:54
l 08:23
l 15:53
l 08:24
l 15:53
l 08:25
l 15:53
l 08:26
l 15:53
l 08:27
l 15:53
l 08:28
l 15:53
l 08:29
l 15:53
l 08:30
l 15:53
l 08:31
l 15:53
l 08:31
l 15:54
l 08:32
l 15:54
l 08:33
l 15:55
l 08:33
l 15:55
108:34
l 15:56
108:34
l 15:56
108:34
l 15:57
l 08:35
l 15:58
l 08:35
l 15:58
l 08:35
l 15:59
l 08:35
l 16:00
l 08:35
l 16:01
l 232
l

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

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

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Prejekt;

19-095-GBK-02
Beschreibung:

Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenerqieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Beredmet:

28.08. 2019 10:21/3. 2. 744

SHADOW - Kalender
erechnun : Gesamtbelastun Schattenreze tor: P -10 16
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

l Januar [Februar |Mära

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
astr.max.mögl.Beschattung

l 08:35
l 16:02
l 08:35
l 16:03
l 08:35
l 16:05
l 08:35
l 16:06
108:34
l 16:07
108:34
l 16:08
l 08:34
l 16:10
l 08:33
l 16:11
l 08:33

16:12
08:32
16:14
08:31
16:15
08:31
16:17
08:30
16:18
08:29
16:20
08:28
16:22
08:27
16:23
08:26
16:25
08:25
16:27
08:24
16:29
08:23
16:30
08:22
16:32
08:21
16:34
08:19
16:36
08:18
16:38
08:17
16:40
08:15
16:42
08:14
16:43
08:12
16:45
08:11
16:47
08:09
16:49
08:07
16:51

248

08:06
16:53
08:04
16:55
08:02
16:57
08:01
16:59
07:59
17:01
07:57
17:03
07:55
17:05
07:53
17:07
07:51
17:09
07:49
17:11
07:47
17:14
07:45
17:16
07:43
17:18
07:41
17:20
07:39
17:22
07:37
17:24
07:35
17:26
07:33
17:28
07:31
17:30
07:29
17:32
07:26
17:34
07:24
17:36
07:22
17:38
07:20
17:40
07:17
17:42
07:15
17:44
07:13
17:46
07:11
17:48

271

07:08
17:50
07:06
17:52
07:04
17:54
07:01
17:55
06:59
17:57
06:56
17:59
06:54
18:01
06:52
18:03
06:49
18:05

l 06:47
18:07

106:44
18:09

l 06:42
18:11

106:40
18:13

l 06:37
18:15

l 06:35
18:17

l 06:32
18:19
06:30
18:21
06:27
18:22
06:25
18:24
06:22
18:26
06:20
18:28
06:17
18:30
06:15
18:32
06:13
18:34
06:10
18:36
06:08
18:37
06:05
18:39
06:03
18:41
06:00
18:43
05:58
18:45
06:55
19:47

365

13

17

20

24

26

27

27

27

27

26

25

23

21

19

14

17:37 (12)
17:38 (12)
17:31 (12)
17:40 (12)
17:29 (12)
17:42 (12)
17:28 (12)
17:45 (12)
17:26 (12)
17:46 (12)
17:25 (12)
17:49 (12)
17:24 (12)
17:50 (12)
17:24 (12)
17:51 (12)
17:23 (12)
17:50 (12)
17:23 (12)
17:50 (12)
17:22 (12)
17:49 (12)
17:23 (12)
17:49 (12)
17:23 (12)
17:48 (12)
17:24(12)
17:47 (12)
17:24 (12)
17:45 (12)
17:25(12)
17:44 (12)
17:27(12)
17:41 (12)
17:30(12)
17:38 (12)

l April

106:53
l 19:49
106:50
l 19:51
106:48
l 19:52
106:45
l 19:54
106:43
l 19:56
106:40
l 19:58
106:38
l 20:00
l 06:36
l 20:02
l 06:33
120:04
l 06:31
120:06
l 06:28
l 20:07
l 06:26
120:09
] 06:24
l 20:11
l 06:21
l 20:13
l 06:19
l 20:15
l 06:16
l 20:17
l 06:14
l 20:19
l 06:12
l 20:20
l 06:09
l 20:22
l 06:07
l 20:24
l 06:05
l 20:26
l 06:03
l 20:28
l 06:00
l 20:30
l 05:58
l 20:32
l 05:56

20:34
05:54
20:35
05:51
20:37
05:49
20:39
05:47
20:41
05:45
20:43

419
354

13

18

22

25

28

30

32

34

34

35

35

35

35

35

34

34

32

31

30

28

26

22

19

667

19:23 (11)
19:36(11)
19:20(11)
19:38(11)
19:18 (11)
19:40(11)
19:16(11)
19:41 (11)
19:15 (11)
19:43 (11)
19:14(11)
19:44 (11)
19:12(11)
19:44 (11)
19:11 (11)
19:45 (11)
19:11(11)
19:45 (11)
19:10(11)
19:45 (11)
19:10(11)
19:45 (11)
19:10(11)
19:45 (11)
19:10(11)
19:45 (11)
19:09 (11)
19:44 (11)
19:09 (11)
19:43 (11)
19:09 (11)
19:43 (11)
19:10(11)
19:42 (11)
19:11 (11)
19:42 (11)
19:11 (11)
19:41 (11)
19:12 (11)
19:40(11)
19:13 (11)
19:39 (11)
19:14(11)
19:36 (11)
19:15 (11)
19:34 (11)

l Mai

[ 05:43
20:45
05:41
20:47
05:39
20:48
05:37

20:50
05:34
20:52
05:32
20:54
05:30
20:56

l 05:29
l 20:57
l 05:27
l 20:59
l 05:25
l 21:01
l 05:23
l 21:03
l 05:21
l 21:05
l 05:19
l 21:06
l 05:17
l 21:08
l 05:16
l 21:10
l 05:14
121:11
l 05:12
l 21:13
105:11
121:15
l 05:09
l 21:16
l 05:07
l 21:18
l 05:06
l 21:20
105:04
l 21:21
l 05:03
l 21:23
l 05:02
l 21:24
l 05:00
] 21:26
104:59
l 21:27
104:58
l 21:29
104:56
l 21:30
104:55
l 21:32
104:54
l 21:33
104:53
l 21:34
l 494
l

19:18 (11)
15 20:16(9)

19:22 (11)
20:18(9)
20:12 (9)
20:21 (9)
20:11 (9)
20:22 (9)
20:10 (9)
20:24 (9)
20:09 (9)
20:25 (9)
20:08 (9)
20:27 (9)
20:08 (9)
20:28 (9)
20:07 (9)
20:30 (9)
20:08 (9)
20:30 (9)
20:07 (9)
20:30 (9)
20:07 (9)
20:29 (9)
20:08 (9)
20:30 (9)
20:08 (9)
20:29 (9)
20:09 (9)
20:29 (9)
20:10(9)
20:28 (9)
20:11 (9)
20:28 (9)
20:11 (9)
20:26 (9)
20:13 (9)
20:25 (9)
20:14 (9)
20:23 (9)
20:18(9)
20:20 (9)

11

11

23

22

23

22

22

18

17

15

12

20:55 (10)
7 21:02 (10)

348

l Juni

|04:52
l 21:36
104:51
l 21:37
104:50
l 21:38
104:49
l 21:39
|04:48
121:40
104:48
l 21:42
|Q4:47
l 21:43
104:46
121:44
|Q4:45
l 21:45
104:45
l 21:45
104:44
121:46
|04:44
l 21:47
104:44
121:48
104:43
l 21:49
104:43
l 21:49
104:43
l 21:50
104:43
l 21:50
104:43
l 21:51
104:43
l 21:51
104:43
l 21:52
104:43
l 21:52
104:43
l 21:52
104:43
l 21:52
104:43
l 21:52
104:44
l 21:53
104:44
l 21:53
l 04:44
l 21:53
104:45
l 21:52
104:45
l 21:52
104:46
l 21:52
l
l
l 511

10

13

15

17

19

20

22

22

23

25

26

27

27

28

28

29

30

29

29

30

30

30

30

30

29

29

29

29

28

27

760

20:53 (10)
21:03 (10)
20:51 (10)
21:04 (10)
20:50 (10)
21:05 (10)
20:50 (10)
21:07 (10)
20:49 (10)
21:08 (10)
20:48 (10)
21:08 (10)
20:48 (10)
21:10(10)
20:48 (10)
21:10 (10)
20:48 (10)
21:11 (10)
20:47 (10)
21:12 (10)
20:47 (10)
21:13(10)
20:47 (10)
21:14(7)

20:47 (10)
21:14(7)

20:47 (10)
21:15(7)

20:47 (10)
21:15(7)

20:47 (10)
21:16(7)

20:47 (10)
21:17(7)

20:48 (10)
21:17(7)

20:48 (10)
21:17(7)

20:48 (10)
21:18(7)

20:48 (10)
21:18(7)

20:48 (10)
21:18(7)

20:48 (10)
21:18(7)

20:49 (10)
21:19(7)

20:49 (10)
21:18(7)

20:50 (10)
21:19(7)

20:49 (10)
21:18(7)

20:49 (10)
21:18(7)

20:50 (10)
21:18(7)

20:51 (10)
21:18(7)

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

Tag im Monat Sonnenaufgang (SS-.MM)
Sonnenuntergang (SS:MM) Minuten mit Schauen

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

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

19-095-GBK-02 Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender;

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@lth-ingenieure.de
Berechna:

28.08. 2019 10:21/3. 2. 744

SHADOW - Kalender
erechnun : Gesamtbelastun Schattenreze tor: P -10 16
oraussetzungen für Berechnung des Schattenwurfa

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

l Juli [August l September [Oktober l Novembef Dezember

l ] 04:47 20:51 (10) | 05:26 20:18 (9) | 06:21 19:13 (11) | 07:15
i 21:52 27 21:18(7)121:17 22 20:40(9)120:10 30 19:43(11)118:56 25

2104:47 20:51(10)105:28 20:18(9)106:23 19:14(11)107:16
|21:51 27 21:18(7)121:15 23 20:41(9)120:08 27 19:41(11)118:54 23

3 i 04:48 20:52 (10) | 05:29 20:18 (9) | 06:24 19:15 (11) | 07:18
|21:51 26 21:18(10)121:14 22 20:40(9)120:06 24 19:39(11)118:51 20

4 i 04:49 20:52(10)105:31 20:18(9)106:26 19:16(11)107:20
J21:51 24 21:16(10)121:12 23 20:41(9)120:03 20 19:36(11)118:49 16

5 i 04:50 20:53 (10) | 05:33 20:17 (9) | 06:28 19:18 (11) | 07:22
i 21:50 23 21:16(10)121:10 23 20:40(9)120:01 16 19:34(11)118:46 13

6 j 04:51 20:53 (10) | 05:35 20:18 (9) | 06:30 19:21 (11) ] 07:24
121:49 23 21:16(10)121:08 21 20:39(9)119:58 11 19:32(11)118:44 9

7 J 04:51 20:54 (10) | 05:36 20:18 (9) | 06:32 I 07:26
121:49 21 21:15(10)121:06 19 20:37(9)119:56 I 18:42

8 | 04:52 20:55 (10) | 05:38 20:18 (9) I 06:33 I 07:27
121:48 20 21:15(10)121:04 17 20:35(9)119:53 118:39

9 i 04:53 20:56 (10) | 05:40 20:19 (9) | 06:35 I 07:29
121:47 18 21:14(10)121:02 14 20:33(9)119:51 118:37

10 l 04:55 20:57 (10) | 05:42 20:19 (9) I 06:37 I 07:31
[21:47 17 21:14(10)121:00 12 20:31(9)119:49 118:34

11 l 04:56 20:58 (10) | 05:43 20:20 (9) | 06:39 I 07:33
121:46 15 21:13(10)120:58 9 20:29(9)119:46 118:32

12 l 04:57 20:59 (10) | 05:45 19:33 (11) I 06:40 I 07:35
121:45 13 21:12(10)120:56 8 20:28(9)119:44 118:30

13 | 04:58 21:01 (10) | 05:47 19:27 (11) I 06:42 I 07:37
l 21:44 10 21:11 (10) 120:54 14 20:25 (9) | 19:41 I 18:27

14 l 04:59 21:03 (10) | 05:49 19:24 (11) | 06:44 I 07:39
121:43 7 21:10(10)120:52 18 19:42(11)119:39 118:25

15 J 05:00 l 05:50 19:22 (11) ] 06:46 I 07:40
1 21:42 l 20:49 22 19:44 (11) | 19:36 I 18:22

16 l 05:02 l 05:52 19:20 (11) | 06:48 I 07:42
l 21:41 l 20:47 25 19:45 (11) | 19:34 I 18:20

17 j 05:03 l 05:54 19:19 (11) ] 06:49 I 07:44
1 21:40 l 20:45 27 19:46 (11) | 19:31 1 18:18

18|05:04 105:56 19:18(11)106:51 107:46
l 21:38 l 20:43 29 19:47 (11) | 19:29 I 18:15

19 J 05:06 l 05:58 19:16 (11) ] 06:53 I 07:48
1 21:37 l 20:41 31 19:47 (11) | 19:26 I 18:13

20|05:07 105:59 19:16(11)106:55 18:16(12)107:50
1 21:36 l 20:38 32 19:48 (11) | 19:24 10 18:26 (12) | 18:11

21 i 05:09 i 06:01 19:15 (11) ] 06:57 18:13 (12) | 07:52
121:35 120:36 33 19:48(11)119:21 15 18:28(12)118:09

22 l 05:10 l 06:03 19:14 (11) | 06:58 18:11 (12) | 07:54
|21:33 120:34 34 19:48(11)119:19 19 18:30(12)118:06

23 l 05:12 l 06:05 19:13 (11) | 07:00 18:08 (12) | 07:56
121:32 120:32 35 19:48(11)119:16 22 18:30(12)118:04

24105:13 20:28(9)106:07 19:13(11)107:02 18:07(12)107:58
121:30 2 20:30(9)120:29 35 19:48(11)119:14 24 18:31(12)118:02

25105:15 20:25(9)106:08 19:12(11)107:04 18:06(12)108:00
|21:29 9 20:34(9)120:27 36 19:48(11)119:11 26 18:32(12)118:00

26 i 05:16 20:23 (9) | 06:10 19:12 (11) | 07:06 18:05 (12) | 08:02
121:27 12 20:35(9)120:25 36 19:48(11)119:09 27 18:32(12)117:57

27105:18 20:21(9)106:12 19:12(11)107:07 18:05(12)107:03
|21:26 15 20:36(9)120:22 35 19:47(11)119:06 27 18:32(12)116:55

28 i 05:20 20:21(9)106:14 19:13(11)107:09 18:03(12)107:05
1 21:24 17 20:38 (9) | 20:20 34 19:47 (11) | 19:04 28 18:31 (12) | 16:53

29105:21 20:20(9)106:15 19:12(11)107:11 18:03(12)107:07
|21:22 18 20:38(9)120:18 34 19:46(11)119:01 28 18:31(12)116:51

30 i 05:23 20:19(9)106:17 19:12(11)107:13 18:03(12)107:09
121:21 20 20:39(9)120:15 33 19:45(11)118:59 27 18:30(12)116:49

31105:24 20:19(9)106:19 19:13(11)1 107:11
l 21:19 21 20:40 (9) 120:13 32 19:45 (11) ] 1 16:47

Sonnenscheinstunden 1 514 l 462 | 384 l 330
astr. max. mögl. Beschattung | 385 l 788 l 381 l 106

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

18:04 (12)
18:29 (12)
18:04 (12)
18:27 (12)
18:05 (12)
18:25 (12)
18:06 (12)
18:22 (12)
18:06 (12)
18:19 (12)
18:08 (12)
18:17 (12)

l 07:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39
l 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
l 16:29
l 07:31
l 16:28
l 07:33
l 16:26
l 07:35
l 16:24
l 07:37
l 16:22
l 07:39
l 16:21
107:40
l 16:19
l 07:42
l 16:18
107:44
l 16:16
107:46
l 16:14
107:48
l 16:13
l 07:50
l 16:12
l 07:52
l 16:10
l 07:54
l 16:09
l 07:55
l 16:08
l 07:57
116:06
l 07:59
l 16:05
108:01
|16:04
108:02
116:03
108:04
l 16:02
108:06
116:01
l 08:07
l 16:00
l
l
l 259

108:09
l 15:59
108:11
l 15:58
108:12
l 15:57
108:14
l 15:57
108:15
l 15:56
108:16
l 15:56
l 08:18
l 15:55
l 08:19
l 15:55
l 08:20
l 15:54
l 08:22
l 15:54
] 08:23
l 15:53
l 08:24
l 15:53
] 08:25
l 15:53
108:26
l 15:53
l 08:27
l 15:53
l 08:28
l 15:53
l 08:29
l 15:53
l 08:30
l 15:53
l 08:31
l 15:53
l 08:31
l 15:54
l 08:32
l 15:54
l 08:33
115:54
l 08:33
l 15:55
108:34
l 15:55
108:34
l 15:56
108:34
l 15:57
l 08:35
l 15:57
l 08:35
l 15:58
l 08:35
l 15:59
l 08:35
116:00
l 08:35
l 16:01
l 232
l

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

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

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

wMPRO 3. 2. 744 l EMD International A/S, Tel. +45 96 3S 44 44, www. emd. dk, wlndpro@iemit. dk 28. 08.201910:22/33 WJndPRO

T&H_19-095-GBK-02, Anlagen Seite 138



Preijekt

19-095-GBK-02
Besdirslbung:

Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpari< Kesdorf

Uzenzi erter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28. 08.2019 10:21/3. 2. 744

SHADOW - Kalender
erechnun : Gesamtbelastun Schattenreze tor: -10 17
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr filr Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen;

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n isVsind immer in Betrieb
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Schattenwurfgutachten für die Errichtung und den Betneb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
infb@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2. 744

SHADOW - Kalender
erechnun : Gesamtbelastun Schattenreze tor: -10 17
oraussetzungen für Berechnung des Schattenwurfs
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Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
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15:55
08:34
15:55
08:34
15:56
08:35
15:57
08:35
15:57
08:35
15:58

l 08:35
15:59
08:35
16:00

l 08:35
16:01

232
566

18

19

21

22

23

23

24

25

25

25

26

26

27

27

27

27

27

27

27

27

27

28

28

27

27

27

27

27

27

27

27

792

14:21 (6)
14:39 (6)
14:20 (6)
14:39 (6)
14:20 (6)
14:41 (6)
14:20 (6)
14:42 (6)
14:19(6)
14:42 (6)
14:20 (6)
14:43 (6)
14:20 (6)
14:44 (6)
14:20 (6)
14:45 (6)
14:20 (6)
14:45 (6)
14:20 (6)
14:45 (6)
14:21 (6)
14:47 (6)
14:21 (6)
14:47 (6)
14:21 (6)
14:48 (6)
14:21 (6)
14:48 (6)
14:22 (6)
14:49 (6)
14:22 (6)
14:49 (6)
14:23 (6)
14:50 (6)
14:23 (6)
14:50 (6)
14:23 (6)
14:50 (6)
14:24 (6)
14:51 (6)
14:25 (6)
14:52 (6)
14:24 (6)
14:52 (6)
14:25 (6)
14:53 (6)
14:26 (6)
14:53 (6)
14:26 (6)
14:53 (6)
14:27 (6)
14:54 (6)
14:27 (6)
14:54 (6)
14:28 (6)
14:55 (6)
14:28 (6)
14:55 (6)
14:29 (6)
14:56 (6)
14:29 (6)
14:56 (6)

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

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

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

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

windPRO 3. 2. 7W IWDIntemstionBlA/S, Tel. +4S963S1414, mm. emd. uk, wlndpro9Bmd. dk 28. 08.201910:22/35 WJ HO PRO
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Projekt:

19-095-GBK-02
Beschreibung:

Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenzlwter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2. 744

SHADOW - Kalender
erechnun : Gesamtbelastun Schattenreze tor: R -10 18
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n isüsind immer in Betrieb

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
astr.max.mögl.Beschattung

[Januar

l 08:35
l 16:02
l 08:35
l 16:03
l 08:35
l 16:04
l 08:35
l 16:06
l 08:35
l 16:07
l 08:34
l 16:08
l 08:34
l 16:09
l 08:33
l 16:11
l 08:33
l 16:12
l 08:32
l 16:14
l 08:31
l 16:15
] 08:31
l 16:17
l 08:30
l 16:18
l 08:29
l 16:20
l 08:28

16:22
08:27
16:23
08:26
16:25
08:25
16:27
08:24
16:28
08:23
16:30
08:22
16:32
08:21
16:34
08:19
16:36
08:18
16:38
08:17
16:40
08:15
16:41
08:14
16:43
08:12
16:45
08:11
16:47
08:09
16:49
08:07
16:51

248
11

16:13(4)
16:15 (4)
16:12(4)
16:17 (4)
16:11 (4)
16:19(4)
16:10(4)
16:21 (4)

l Februar

08:06
16:53
08:04
16:55
08:02
16:57
08:01
16:59
07:59
17:01
07:57
17:03
07:55
17:05
07:53
17:07
07:51
17:09
07:49
17:11
07:47
17:13
07:45
17:15
07:43
17:17
07:41
17:20
07:39
17:22
07:37
17:24
07:35
17:26
07:33
17:28
07:31
17:30
07:29
17:32
07:26
17:34

l 07:24
17:36

l 07:22
17:38

l 07:20
17:40

l 07:17
17:42

l 07:15
17:44

l 07:13
17:46

l 07:11
17:48

26

M

16

18

20

21

21

20

19

17

16

12

12

14

17

19

20

271

IMära

16:09 (4) | 07:08
16:23 (4) | 17:50
16:09 (4) | 07:06
16:25 (4) | 17:52
16:10(4) |07:04
16:28 (4) | 17:53
l6:10(4) 107:01
16:30 (4) | 17:55
16:10(4) |06:59
16:31 (4) | 17:57
16:10(4) 106:57
16:31 (4) | 17:59
16:10(4)106:54
16:30 (4) | 18:01
16:11(4) |06:52
16:30 (4) | 18:03
16:ll(4)106:49
16:28 (4) | 18:05
16:12(4) |06:47
16:28 (4) | 18:07
16:14(4) |06:44
16:26 (4) | 18:09
16:16(4) |06:42
16:24(4) |18:11

106:40
l 18:13
106:37

18:15
06:35
18:17
06:32
18:19
06:30
18:21
06:27
18:22
06:25
18:24
06:22
18:26
06:20
18:28
06:17
18:30
06:15
18:32
06:13
18:34
06:10
18:36
06:08
18:37
06:05
18:39
06:03
18:41
06:00
18:43
05:58
18:45
06:55
19:47

365

17:05 (2)
17:10(2)
17:03 (2)
17:11 (2)
17:02 (2)
17:14(2)
17:02 (2)
17:16(2)
17:01 (2)
17:18 (2)
17:01 (2)
17:20 (2)
17:00 (2)
17:20 (2)

297

l April |Mai

17:00 (2) | 06:53 | 05:43
20 17:20 (2) | 19:49 | 20:45

17:01 (2) | 06:50 | 05:41
19 17:20 (2) | 19:51 | 20:47

17:01 (2) | 06:48 | 05:38
17 17:18(2)119:52 | 20:48

17:03 (2) | 06:45 I 05:36
14 17:17 (2) | 19:54 | 20:50

17:04 (2) | 06:43 | 05:34
10 17:14(2)119:56 |20:52

l 06:40 | 05:32
l 19:58 | 20:54
l 06:38 l 05:30
l 20:00 ] 20:56
l 06:36 | 05:28
l 20:02 | 20:58
l 06:33 l 05:26
l 20:04 | 20:59
l 06:31 | 05:25
l 20:06 | 21:01
l 06:28 | 05:23
l 20:07 | 21:03
l 06:26 | 05:21
l 20:09 | 21:05
l 06:24 | 05:19
l 20:11 | 21:06
l 06:21 | 05:17
l 20:13 | 21:08
l 06:19 | 05:16
l 20:15 | 21:10
l 06:16 | 05:14
l 20:17 | 21:12
l 06:14 | 05:12
l 20:19 | 21:13
l 06:12 | 05:10
] 20:21 | 21:15
l 06:09 | 05:09
] 20:22 | 21:17
l 06:07 | 05:07
l 20:24 | 21:18
l 06:05 | 05:06
l 20:26 l 21:20
l 06:02 | 05:04
l 20:28 l 21:21
l 06:00 | 05:03
l 20:30 | 21:23
l 05:58 | 05:01
l 20:32 | 21:25
l 05:56 | 05:00
l 20:34 | 21:26
l 05:53 | 04:59
l 20:35 | 21:28
l 05:51 | 04:57
l 20:37 | 21:29
l 05:49 | 04:56
l 20:39 l 21:30
l 05:47 | 04:55
l 20:41 | 21:32
l 05:45 | 04:54
l 20:43 | 21:33
l 104:53
l l 21:34
l 419 | 494

80 l l

l Juni

04:52
21:36
04:51
21:37
04:50
21:38
04:49
21:39
04:48
21:41
04:47

l 21:42
[04:47
l 21:43
104:46
121:44
[04:45
l 21:45
[04:45
121:46
104:44
121:46
104:44
l 21:47
104:43
|21:48
104:43
l 21:49
104:43
l 21:49
104:43
l 21:50
104:42
l 21:50
104:42
l 21:51
104:42
l 21:51
104:42
l 21:52
104:42
l 21:52
104:43
l 21:52
104:43
l 21:52
104:43
l 21:53
[04:43

21:53
04:44
21:53
04:44
21:53
04:45
21:53
04:45
21:52
04:46
21:52

511

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

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

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

(WEA mit erstem Schatten)
(WEA mit lebtem Schatten)
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Projekt;

19-095-GBK-02
Beschreibung:

Schattenwurfgutachten für die Errichtung und den Bebieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

UzenzfeTter Anwenden

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Beratinet:

28.08. 2019 10:21/3. 2. 744

SHADOW - Kalender
erechnun : Gesamtbelastun Schattenreze tor: R -10 18
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind Immer in Betrieb

l

2

3

4

5

6

7

8

9

10

11

12

13

M

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
astr. max. mägl. Beschattung

l Juli

104:46
l 21:52
104:47
l 21:52
104:48
] 21:51
104:49
] 21:51
104:49
] 21:50
104:50
l 21:50
104:51
l 21:49
104:52
121:48
104:53
|21:48
104:54
l 21:47
104:56
121:46
104:57
l 21:45
104:58
|21:44
104:59
l 21:43
l 05:00
l 21:42
l 05:02
l 21:41
l 05:03
[21:40
105:04
l 21:39

05:06
21:37
05:07
21:36
05:09
21:35
05:10
21:33
05:12
21:32
05:13
21:30
05:15
21:29
05:16
21:27
05:18
21:26
05:19
21:24
05:21
21:22
05:23
21:21
05:24
21:19

515

[August |Septembe»01<tober l November

l 05:26
l 21:17
l 05:28
l 21:15
l 05:29
l 21:14
l 05:31
l 21:12
[ 05:33
l 21:10
l 05:35
121:08
l 05:36
[21:06
l 05:38
[21:04
[05:40
l 21:02
l 05:41
[21:00
l 05:43

20:58
05:45
20:56
05:47
20:54
05:49
20:52
05:50
20:50
05:52
20:47
05:54
20:45
05:56
20:43
05:57
20:41
05:59
20:39
06:01
20:36
06:03
20:34
06:05
20:32
06:06
20:29
06:08
20:27
06:10
20:25
06:12
20:22
06:14
20:20
06:15
20:18
06:17
20:15
06:19
20:13

462

106:21
l 20:11
]06:23
l 20:08
106:24
l 20:06
106:26
l 20:03
106:28
l 20:01
106:30
l 19:58
106:32
l 19:56
106:33
l 19:53
106:35
l 19:51
106:37
l 19:49
l 06:39
l 19:46
106:40
l 19:44
l 06:42
l 19:41
106:44
l 19:39
106:46
l 19:36
l 06:48
l 19:34
106:49
l 19:31
l 06:51
l 19:29
l 06:53
l 19:26
l 06:55
l 19:24
l 06:56
l 19:21
l 06:58
l 19:19
l 07:00
l 19:16
l 07:02
l 19:14
107:04
l 19:11
l 07:05
l 19:09
l 07:07
l 19:06
l 07:09
l 19:04
l 07:11
l 19:01
l 07:13
l 18:59
l
l
l 384
l

l 07:15
l 18:56
l 07:16
l 18:54
l 07:18
] 18:51
l 07:20
l 18:49
l 07:22
l 18:46
l 07:24
|18:44
l 07:26
l 18:42
l 07:27
l 18:39
l 07:29
l 18:37
l 07:31
l 18:34
l 07:33
l 18:32
l 07:35
l 18:29
l 07:37
l 18:27
l 07:39
l 18:25
107:40
l 18:22
l 07:42
l 18:20
[07:44
l 18:18
|07:46
l 18:15
107:48

18:13
07:50
18:11
07:52
18:08
07:54
18:06
07:56
18:04
07:58
18:02
08:00
18:00
08:02
17:57
07:04
16:55
07:05
16:53
07:07
16:51
07:09
16:49
07:11
16:47

330

10

14

17

19

19

20

19

17

15

12

17:39 (2)
17:49 (2)
17:37 (2)
17:51 (2)
17:35 (2)
17:52 (2)
17:34 (2)
17:53 (2)
17:34(2)
17:53 (2)
17:33 (2)
17:53 (2)
17:33 (2)
17:52 (2)
17:33 (2)
17:50 (2)
17:33 (2)
17:48 (2)
17:33 (2)
17:45 (2)
17:34(2)
17:43 (2)
17:35 (2)
17:40 (2)
17:37 (2)
17:38 (2)

6

183

15:47 (4)
15:53 (4)

l 07:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39
l 07:21
[ 16:37
l 07:23

16:35
07:25
16:33
07:27
16:31
07:29
16:29
07:31
16:27
07:33
16:26
07:35
16:24
07:37
16:22
07:39
16:21
07:41
16:19
07:42
16:17
07:44
16:16
07:46
16:14
07:48
16:13
07:50
16:11
07:52
16:10
07:54
16:09
07:55
16:07
07:57
16:06
07:59
16:05
08:01
16:04
08:02
16:03
08:04
16:02
08:06
16:01
08:07
16:00

259

11

15

17

19

20

20

20

21

20

17

15

13

10

15:44 (4)
15:55 (4)
15:42 (4)
15:57 (4)
15:41 (4)
15:58 (4)
15:40 (4)
15:59 (4)
15:40 (4)
16:00 (4)
15:40 (4)
16:00 (4)
15:40 (4)
16:00 (4)
15:39 (4)
16:00 (4)
15:39 (4)
15:59 (4)
15:40 (4)
15:57 (4)
15:41 (4)
15:56 (4)
15:41 (4)
15:54 (4)
15:42 (4)
15:52 (4)
15:43 (4)
15:50 (4)
15:44 (4)
15:48 (4)

229

[Dezember

108:09
l 15:59
108:11
l 15:58
108:12
l 15:57
108:14
l 15:57
108:15
l 15:56
108:17
l 15:55
108:18
l 15:55
108:19
l 15:54
108:21
l 15:54
l 08:22
l 15:54
108:23
l 15:53
l 08:24
l 15:53
108:25
l 15:53
l 08:26
l 15:53
108:27
l 15:53
108:28
l 15:53
108:29
l 15:53
108:30
l 15:53
108:31
l 15:53
108:32
l 15:54
108:32
l 15:54
108:33
l 15:54
108:33
l 15:55
108:34
l 15:55
|08:34
l 15:56
108:35
l 15:57
108:35
l 15:57
108:35
l 15:58
108:35
l 15:59
l 08:35
l 16:00
108:35
l 16:01
l 232
l

Tabellen-Layout: Die Daten für 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

(WEA mit erstem Schatten)
(WEA mit letrtem Schatten)
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Projekt: Beschreibung:

19-095-GBK-02 Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenzierter Anwenden

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Beredinet:

28.08.2019 10:21/3.2. 744

SHADOW - Kalender
erechnun : Gesamtbelastun Schattenreze tor: S -10 19
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die asü-onomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n isVsind immer in Betrieb

l Januar IFebmar IMära l April | Mai

l l 08:35 l 08:06 15:34 (8) | 07:08 I 06:53 105:43
i 16:02 l 16:53 21 15:55 (8) | 17:50 I 19:49 I 20:45

2 l 08:35 l 08:04 15:35 (8) | 07:06 I 06:50 105:41
i 16:03 l 16:55 19 15:54 (8) | 17:52 I 19:51 | 20:47

3 l 08:35 l 08:02 15:37 (8) | 07:04 I 06:48 105:38
116:04 116:57 15 15:52(8)117:53 119:52 120:48

4 l 08:35 l 08:01 15:40 (8) | 07:01 I 06:45 105:36
i 16:06 l 16:59 11 15:51 (8) | 17:55 I 19:54 | 20:50

5 l 08:34 l 07:59 l 06:59 17:29 (4) | 06:43 105:34
i 16:07 |17:01 117:57 3 17:32(4)119:56 [20:52

6 l 08:34 i 07:57 l 06:56 17:27 (4) | 06:40 105:32
i 16:08 l 17:03 l 17:59 7 17:34 (4) | 19:58 | 20:54

7 l 08:34 15:34 (8) 107:55 1 06:54 17:24 (4) | 06:38 | 05:30
i 16:09 l 15:35 (8) | 17:05 I 18:01 12 17:36 (4) | 20:00 | 20:56

8 i 08:33 15:33 (8) 107:53 I 06:52 17:24 (4) | 06:36 | 05:28
i 16:11 3 15:36(8)117:07 118:03 14 17:38(4)120:02 120:58

9 l 08:33 15:31 (8) 107:51 I 06:49 17:22 (4) | 06:33 | 05:27
116:12 6 15:37(8)117:09 118:05 18 17:40(4)120:04 ] 20:59

10 i 08:32 15:31 (8) | 07:49 16:42 (6) | 06:47 17:22 (4) | 06:31 | 05:25
116:14 8 15:39(8)117:11 1 16:43(6)118:07 20 17:42(4)120:06 | 21:01

11 i 08:31 15:31 (8) | 07:47 16:39 (6) | 06:44 17:22 (4) | 06:28 | 05:23
116:15 10 15:41(8)117:13 6 16:45(6)118:09 21 17:43(4)120:07 | 21:03

12 i 08:31 15:30 (8) | 07:45 16:37 (6) | 06:42 17:21 (4) | 06:26 | 05:21
116:17 13 15:43(8)117:15 11 16:48(6)118:11 21 17:42(4)120:09 | 21:05

13 i 08:30 15:30 (8) | 07:43 16:36 (6) | 06:40 17:22 (4) | 06:24 | 05:19
116:18 15 15:45(8)117:17 14 16:50(6)118:13 20 17:42(4)120:11 | 21:06

14108:29 15:30(8)107:41 16:35(6)106:37 17:22(4)106:21 105:17
116:20 17 15:47(8)117:20 17 16:52(6)118:15 19 17:41(4)120:13 | 21:08

15 | 08:28 15:29 (8) | 07:39 16:35 (6) | 06:35 17:23 (4) | 06:19 | 05:16
116:22 19 15:48(8)117:22 20 16:55(6)118:17 17 17:40(4)120:15 | 21:10

16 i 08:27 15:29 (8) | 07:37 16:33 (6) | 06:32 17:23 (4) | 06:16 | 05:14
|16:23 21 15:50(8)117:24 22 16:55(6)118:19 15 17:38(4)120:17 | 21:12

17 i 08:26 15:29 (8) | 07:35 16:33 (6) | 06:30 17:26 (4) | 06:14 | 05:12
|16:25 23 15:52(8)117:26 23 16:56(6)118:21 10 17:36(4)120:19 | 21:13

18 i 08:25 15:29 (8) | 07:33 16:33 (6) | 06:27 I 06:12 105:11
|16:27 25 15:54(8)117:28 23 16:56(6)118:22 |20:21 | 21:15

19 i 08:24 15:28 (8) | 07:31 16:33 (6) I 06:25 I 06:09 105:09
116:28 26 15:54(8)117:30 23 16:56(6)118:24 |20:22 | 21:17

20 | 08:23 15:29 (8) | 07:29 16:33 (6) | 06:22 I 06:07 105:07
i 16:30 26 15:55 (8) | 17:32 22 16:55 (6) | 18:26 I 20:24 | 21:18

21 i 08:22 15:29 (8) | 07:26 16:34 (6) I 06:20 I 06:05 105:06
l 16:32 27 15:56 (8) I 17:34 21 16:55 (6) | 18:28 I 20:26 | 21:20

22 | 08:21 15:29 (8) | 07:24 16:35 (6) | 06:17 I 06:02 105:04
i 16:34 27 15:56 (8) | 17:36 20 16:55 (6) | 18:30 I 20:28 | 21:21

23 i 08:19 15:29 (8) | 07:22 16:35 (6) I 06:15 I 06:00 105:03
l 16:36 28 15:57 (8) | 17:38 18 16:53 (6) | 18:32 I 20:30 | 21:23

24108:18 15:29(8)107:20 16:36(6)106:12 [05:58 105:01
i 16:38 27 15:56 (8) | 17:40 16 16:52 (6) | 18:34 I 20:32 | 21:24

25 | 08:17 15:29 (8) | 07:17 16:39 (6) | 06:10 I 05:56 105:00
i 16:40 27 15:56 (8) | 17:42 11 16:50 (6) | 18:36 I 20:34 | 21:26

26 | 08:15 15:30 (8) | 07:15 16:43 (6) | 06:08 I 05:53 104:59
l 16:41 27 15:57 (8) | 17:44 2 16:45 (6) | 18:37 I 20:35 | 21:27

27 | 08:14 15:30 (8) | 07:13 I 06:05 I 05:51 104:57
i 16:43 27 15:57 (8) | 17:46 I 18:39 I 20:37 121:29

28 | 08:12 15:30 (8) | 07:11 I 06:03 1 05:49 104:56
i 16:45 26 15:56 (8) | 17:48 I 16:41 I 20:39 121:30

29 l 08:11 15:32(8)1 106:00 I 05:47 [04:55
i 16:47 25 15:57 (8) | I 18:43 I 20:41 | 21:32

30 | 08:09 15:32 (8) | l 05:58 I 05:45 [ 04:54
l 16:49 24 15:56 (8) | I 18:45 I 20:43 | 21:33

31 | 08:07 15:33 (8) | l 06:55 I 1 04:53
l 16:51 23 15:56 (8) | I 19:47 I I 21:34

Sonnenscheinstunden i 248 l 271 l 365 l 419 | 494
astr. max. mögl. Beschattung l 501 l 336 | 197 II

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

l Juni

|04;52
l 21:36
104:51
l 21:37
[04:50
l 21:38

04:49
21:39

[04:48
21:41
04:47
21:42
04:47
21:43
04:46
21:44
04:45
21:45
04:45
21:46
04:44
21:46
04:44
21:47
04:43
21:48
04:43
21:49
04:43
21:49
04:43
21:50
04:42
21:50
04:42
21:51
04:42
21:51
04:42
21:52
04:42
21:52
04:43
21:52
04:43
21:52
04:43
21:53
04:43
21:53

[04:44
21:53

104:44
21:53

104:45
21:53

104:45
21:52

104:46
21:52

511

Tag im Monat Sonnenaufgang (S5:MM)
Sonnenuntergang (S5:MM) Minuten mit Schatten

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

(WEA mit erstem Schatten)
(WEA mit letrtem Schatten)
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ProJeU: Besdireibuno:

19-095-GBK-02 Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlaqen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenzferter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berectin*

28.08.2019 10:21/3.2.744

SHADOW - Kalender
erechnun : Gesamtbelastun Schattenreze tor: S -10 19
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n isüsind immer in Betrieb

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
astr. max.mögl.Beschattung

l Juli

104:46
l 21:52
104:47
l 21:52
104:48
l 21:51
104:49
l 21:51
104:50
l 21:50
104:50
l 21:50
104:51
l 21:49
104:52
|21:48
104:53
l 21:48
104:54
l 21:47
104:56
121:46
104:57
l 21:45
104:58
l 21:44
104:59

21:43
05:00
21:42
05:02
21:41
05:03
21:40
05:04
21:38
05:06
21:37
05:07
21:36
05:09
21:35
05:10
21:33
05:12
21:32
05:13
21:30
05:15
21:29
05:16
21:27
05:18
21:26
05:19
21:24
05:21
21:22
05:23
21:21
05:24
21:19

515

[August | September

l 05:26
l 21:17
l 05:28
l 21:15
l 05:29
l 21:14
l 05:31
l 21:12
l 05:33
l 21:10
l 05:35
121:08
l 05:36
121:06
l 05:38
121:04
105:40
l 21:02
l 05:41
121:00
l 05:43
l 20:58
l 05:45
l 20:56
l 05:47
|20:54
l 05:49
l 20:52
l 05:50
l 20:49
l 05:52
l 20:47
l 05:54
l 20:45
l 05:56
l 20:43
l 05:57
l 20:41
l 05:59
l 20:38
l 06:01
l 20:36
l 06:03
120:34
l 06:05
l 20:32
l 06:06
l 20:29
l 06:08
l 20:27
l 06:10
l 20:25
[ 06:12
l 20:22
l 06:14
l 20:20
l 06:15
l 20:18
l 06:17
l 20:15
106:19
l 20:13
] 462
l

[06:21
l 20:10
106:23
l 20:08
106:24
l 20:06
106:26
l 20:03
106:28
l 20:01
106:30
l 19:58
106:31
l 19:56
106:33
l 19:53
106:35
l 19:51
l 06:37
l 19:49
l 06:39
l 19:46
106:40
l 19:44
l 06:42
l 19:41
106:44
l 19:39
106:46
l 19:36
[06:48
l 19:34
l 06:49
l 19:31
l 06:51
l 19:29
l 06:53
l 19:26
106:55
l 19:24
106:56
l 19:21
106:58
l 19:19
l 07:00
l 19:16
l 07:02
l 19:14
|07:(M
l 19:11
l 07:05
l 19:09
l 07:07
l 19:06
l 07:09
l 19:04
l 07:11
l 19:01
l 07:13
l 18:59
l
l
l 384
l

11

15

18

45

18:12 (4)
18:13 (4)
18:06 (4)
18:17 (4)
18:04 (4)
18:19 (4)
18:02 (4)
18:20 (4)

[Oktober

l 07:15
l 18:56
l 07:16
l 18:54
l 07:18
l 18:51
l 07:20
l 18:49
l 07:22
l 18:46
l 07:24
l 18:44
l 07:26
l 18:42
l 07:27
l 18:39
l 07:29
l 18:37
l 07:31
l 18:34
l 07:33
l 18:32
l 07:35
l 18:29
l 07:37
l 18:27
l 07:39
l 18:25
107:40
l 18:22
l 07:42
l 18:20
107:44
l 18:18
107:46
l 18:15
107:48
l 18:13
l 07:50
l 18:11
l 07:52
l 18:08
l 07:54
l 18:06
l 07:56
l 18:04
l 07:58
l 18:02
108:00
l 18:00
108:02
l 17:57
l 07:03
l 16:55
l 07:05
l 16:53
l 07:07
l 16:51
l 07:09
l 16:49
l 07:11
l 16:47
l 330

l November l Dezember

20

20

21

21

20

18

14

12

11

15

18

20

22

23

23

23

22

22

21

18

15

12

18:01 (4)
18:21 (4)
18:01 (4)
18:21 (4)
18:00(4)
18:21 (4)
18:00 (4)
18:21 (4)
17:59 (4)
18:19 (4)
17:59 (4)
18:17 (4)
18:00 (4)
18:14(4)
18:00 (4)
18:12 (4)
18:02 (4)
18:09 (4)
18:04 (4)
18:07 (4)

17:10(6)
17:21 (6)
17:08 (6)
17:23 (6)
17:06 (6)
17:24 (6)
17:05 (6)
17:25 (6)
17:04 (6)
17:26 (6)
17:03 (6)
17:26 (6)
17:03 (6)
17:26 (6)
17:03 (6)
17:26 (6)
17:03 (6)
17:25 (6)
16:03 (6)
16:25 (6)
16:03 (6)
16:24 (6)
16:04 (6)
16:22 (6)
16:05 (6)
16:20 (6)
16:06 (6)
16:18(6)

l 07:13
l 16:45
l 07:15
] 16:43
l 07:17
l 16:41
l 07:19
l 16:39
l 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
l 16:29
l 07:31
l 16:27
l 07:33
l 16:26
] 07:35
l 16:24
l 07:37
l 16:22
l 07:39
l 16:21
l 07:41
l 16:19
l 07:42
l 16:17
107:44
l 16:16
|07:46
l 16:14
107:48
l 16:13
l 07:50
] 16:11
l 07:52
l 16:10
l 07:54
l 16:09
l 07:55
l 16:07
l 07:57
]16:06
l 07:59
] 16:05
108:01
l 16:04
108:02
l 16:03
108:04
l 16:02
108:06
l 16:01
108:07
l 16:00

16:08 (6)
7 16:15 (6)

16:10(6)
3 16:13 (6)

421

l
l
l 259
l

15:11 (8)
9 15:20 (8)

15:08 (8)
14 15:22 (8)

15:07 (8)
17 15:24 (8)

15:05 (8)
20 15:25 (8)

15:05 (8)
22 15:27 (8)

15:05 (8)
23 15:28 (8)

15:04 (8)
24 15:28 (8)

15:04 (8)
25 15:29 (8)

15:03 (8)
26 15:29 (8)

15:03 (8)
27 15:30 (8)

15:03 (8)
27 15:30 (8)

15:03 (8)
27 15:30 (8)

15:03 (8)
27 15:30 (8)

15:04 (8)
27 15:31 (8)

15:04 (8)
27 15:31 (8)

15:04 (8)
27 15:31 (8)

15:05 (8)
26 15:31 (8)

15:06 (8)
25 15:31 (8)

15:06 (8)
25 15:31 (8)

15:07 (8)
22 15:29 (8)

15:08 (8)
20 15:28 (8)

15:09 (8)
18 15:27 (8)

15:10(8)
16 15:26 (8)

531

l 08:09
l 15:59
l 08:11
l 15:58
[08:12
l 15:57
108:14
l 15:57
108:15
l 15:56
108:17
l 15:55
108:18
l 15:55
l 08:19
|1S:54
l 08:21
115:54
l 08:22
l 15:54
108:23
l 15:53
108:24
l 15:53
108:25
l 15:53
108:26
l 15:53
108:27
l 15:53
108:28
l 15:53
108:29
l 15:53
l 08:30
] 15:53
l 08:31
l 15:53
l 08:31
l 15:54
l 08:32
l 15:54
l 08:33
l 15:54
l 08:33
l 15:55
l 08:34
l 15:55
l 08:34
l 15:56
l 08:34
l 15:57
[08:35
l 15:57
l 08:35
l 15:58
[08:35
l 15:59
108:35
116:00
108:35
l 16:01
l 232
l

14

12

15:11 (8)
15:25 (8)
15:12 (8)
15:24 (8)
15:14(8)
15:23 (8)
15:14(8)
15:22 (8)
15:16 (8)
15:21 (8)
15:19(8)
15:21 (8)

50

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommeizeit wie Bezuggahr):

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

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

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Projekt; Bsdirelbung; Uzauerter Anwenda-:
Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener Heerstraße 10

DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Beredret:

SHADOW - Grafischer Kalender
erechnun : Gesamtbelastun
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Projekt: Beschreibung: Uzsnterta Anwendff:
Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen TSiH Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener Heerstraße 10

DE-28717 Bremen
+49(0)42179400600
inf0@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

SHADOW - Grafischer Kalender
erechnun : Gesamtbelastun
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Beschreibung:
Uzenzierter Anwender;

19-095-GBK-02 Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

SHADOW - Grafischer Kalender
erechnun : Gesamtbelastun
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Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@ith-ingenieure.de
Berechnet:

28.08. 2019 10:21/3. 2. 744
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Prüjekt:

19-095-GBK-02
Beschreibung:

Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwencfer:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@ith-ingenieure.de
Berechnet:

28.08. 2019 10:21/3. 2. 744

SHADOW - Grafischer Kalender
erechnun : Gesamtbelastun
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pnjekt:

19-095-GBK-02
Beschreibung:

Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: l - WEA l
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfällsrichtung
Die Windenergieanlage/n isüsind immer in Betrieb

l Januar [Februar |MSiz

l l 08:35 | 08:06 | 07:08
l 16:02 | 16:53 | 17:50

2 | 08:35 | 08:04 | 07:06
l 16:03 | 16:55 | 17:52

3 | 08:35 | 08:03 | 07:04
i 16:05 | 16:57 | 17:54

4 | 08:35 | 08:01 | 07:01
l 16:06 | 16:59 | 17:56

5 i 08:35 | 07:59 | 06:59
l 16:07 | 17:01 | 17:58
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l 16:11 | 17:07 | 18:03

9 | 08:33 | 07:51 | 06:49
l 16:12 | 17:10 | 18:05

10 l 08:32 | 07:50 | 06:47
l 16:14 | 17:12 | 18:07

11 l OS:32 | 07:48 | 06:45
l 16:15 | 17:14 | 18:09

12 | 08:31 | 07:16 | 06:42
l 16:17 | 17:16 | 18:11

13 | 08;30 | 07:41 | 06:<1
l 16:18 | 17:18 | 18:13

14 | 08:29 | 07:42 | 06:37
l 16:20 | 17:20 | 18:15

15 i 08:28 | 07:39 | 06:35
l 16:22 | 17:22 | 18:17

16 | 08:27 | 07:37 | 06:32
l 16:23 | 17:24 | 18:19

17 | 08:26 | 07:35 | 06:30 17:51-17:56/5
l 16:25 | 17:26 | 18:21

18108:25 107:33 I 06:27 17:48-17:58/10
l 16:27 | 17:28 | 18:23

19 | 08:24 | 07:31 | 06:25 17:46-18:00/14
l 16:29 | 17:30 | 18:24

20 i 08:23 107:29 I 06:23 17:44.16:01/17
l 16:30 | 17:32 | 18:26

21 | 08:22 | 07:27 | 06:20 17:43-18:04/21
i 16:32 | 17:34 | 18:28

22 | 08:21 | 07:24 | 06:18 17:41-18:05/24
l 16:34 | 17:36 | 18:30

23 | 08:19 | 07:22 | 06:15 17:41-18:08/27
l 16:36 | 17:38 | 18:32

24 | 08:18 | 07:20 | 06:13 17:39-18:09/30
l 16:38 | 17:40 | 18:34

25 | 08:17 | 07:18 | 06:10 17:39-18:09/30
l  .W | 17:42 | 18:36

26 | 08:15 | 07:15 | 06:08 17:39-18:08/29
l 16:42 | 17:44 | 18:38

27 | 08:14 | 07:13 | 06:05 17:39-18:08/29
l 16:44 | 17:46 | 18:39

28 | 08:12 | 07:11 | 06:03 17:38-18:07/29
l 16:45 | 17:48 | 18:41

29 i 08:11 l l 06:00 17:39-18:07/28
l 16:47 | l 18:43

30 i 08:09 l l 05:58 17:39-18:05/26
l 16:49 | l 18:45

31 | 08:08 | l 06:55 18:40-19:05/25
l 16:51 | l 19:47

Sonnenscheinstunden | 248 l 271 | 365
Anzahl Minuten mit Schatten 0 0 344

lApril

106:53 18:40-19:02/22
l 19:49
106:50 18:42-19:01/19
l 19:51
106:48 18:43-18:58/15
l 19:53
106:45 18:47-18:54/7
|19:54
106:43
l 19:56
106:41
l 19:58
|06:3S
l 20:00
106:36
l 20:02
l 06:33
120:04
l 06:31
l 20:06
l 06:28
l 20:08
l 06:26
120:09
l 06:24
l 20:11
l 06:21
l 20:13
l 06:19
l 20:15
l 06:17
l 20:17
l 06;M
l 20:19
l 06:12
l 20:21
l 06:10
l 20:23
l 06:07
l 20:24
l 06:05
l 20:26
l 06:03
l 20:28
106:00
l 20:30
105:58
l 20:32
105:56
l 20:34
105:54
l 20:36
l 05:51
l 20:37
105:49
l 20:39
l 05:47
l 20:41
l 05:45
l 20:43
l
l
1419

63

l Mal

l 05:43
l 20:45
] 05:41
l 20:47
l 05:39
l 20:49
l 05:37
l 20:50
l 05:35
l 20:52
l 05:33
120:54
l 05:31
|20:56
l 05:29
l 20:58
l 05:27
120:59
l 05:25
l 21:01
l 05:23
l 21:03
l 05:21
l 21:05
l 05:19
l 21:07
l 05:17
l 21:08
l 05:16
l 21:10
l 05:14
l 21:12
l 05:12
l 21:13
l 05:11
l 21:15
105:09
l 21:17
l 05:07
l 21:18
l 05:06
l 21:20
105:04
l 21:22
l 05:03
l 21:23
l 05:02
l 21:25
l 05:00
l 21:26
104:59
l 21:28
104:58
l 21:29
104:56
l 21:30
104:55
l 21:32
104:54
l 21:33
104:53
l 21:35
1494

l Juni | Juli | August | September [Oktober INovembelOezsmbe

l 01:52
l 21:36
104:51
l 21:37
|[M:50
l 21:38
104:49
121:40
104:48
l 21:41
l 04:48
l 21:42
104:47
l 21:43
104:46
|21:44
104:46
l 21:45
104:45
121:46
104:41
l 21:47
l 04:41
l 21:47
104:44
l 21:48
104:43
|21:49
104:43
l 21:49
104:43
l 21:50
104:43
l 21:51
104:43
|21:51
104:43
l 21:51
104:43
l 21:52
104:13
l 21:52
104:43
l 21:52
104:43
l 21:53
104:43
l 21:53
IM-M
l 21:53
l (M:44
l 21:53
l 04:41
l 21:53
|0<);45
l 21:53
l 04:45
] 21:52
l 04:46
l 21:52

1511

104:47
l 21:52
104:47
l 21:52
104:48
l 21:51
104:19
l 21:51
104:50
l 21:50
104:51
l 21:50
104:51
l 21:49
104:52
l 21:48
104:54
l 21:48
104:55
l 21:47
104:56
l 21:46
104:57
l 21:45
|04;58
l 21:44
104:59
l 21:43
l 05:01
l 21:42
l 05:02
l 21:41
l 05:03
|2l;40
l 05:05
t 21:39
105:06
l 21:37
l 05:07
l 21:36
105:09
l 21:35
l 05:10
l 21:33
l 05:12
l 21:32
l 05:13
l 21:30
l 05:15
l 21:29
l 05:16
l 21:27
l 05:18
l 21:26
l 05:20
l 21:24
l 05:21
l 21:23
l 05:23
l 21:21
l 05:24
l 21:19
1515

05:26
l 21:17
l 05:28
l 21:16
l 05:30
l 21:14
l 05:31
l 21:12
l 05:33
l 21:10
l 05:35
l 21:08
l 05:36
l 21:06
l 05:38
|21;04
l 05:40
l 21:02
l 05:42
l 21:00
l 05:43
l 20:58
l 05:45
120:56
l 05:47
120:54
105:49
l 20:52
l 05:50
l 20:50
l 05:52
l 20:47
105:54
l 20:45
105:56
l 20:43
l 05:58
l 20:41
105:59
l 20:39
106:01
l 20:36
106:03
l 20:34
106:05
l 20:32
106:07
l 20:30
106:08
l 20:27
106:10
l 20:25
106:12
l 20:23
106:14
l 20:20
106:16
l 20:18
106:17
l 20:15
106:19
l 20:13
1-162

106:21
l 20:11
106:23
l 20:08
106:25
120:06
106:26
l 20:03
106:28
l 20:01
106:30
l 19:59
106:32
l 19:56
106:33
l 19:54
|06:35
l 19:51
106:37
l 19:49
106:39
l 19:46
106:41
119:44
106:42
l 19:41
106:44
l 19:39
106:46
l 19:36
|06;48
l 19:34
|06;49
l 19:31
106:51
l 19:29
106:53
l 19:26
106:55
l 19:24
106:57
l 19:21
106:58
l 19:19
l 07:00
l 19:16
l 07:02
l 19:14
l 07:04
l 19:11
l 07:06
l 19:09
107:07
l 19:06
107:09
l 19:04
l 07:11
l 19:01
l 07:13
l 18:59
l
l
1384

18:39-18:51/12

18:35-18:52/17

18:33-18:51/21

18:32-18:55/23

18:31-18:56/25

18:29-18:56/27

18:28-18:56/28

18:27-18:57/30

18:27-18:57/30

18:26-18:56/30

18:26-18:55/29

18:26-18:55/29

18:26-18:52/26

18:27-18:50/23

18:26-18:47/21

18:27-18:45/18

18:29-18:42/13

18:31-18:40/9

16:34-18:38/1

l 07:15
l 18:56
l 07:17
l 18:54
l 07:18
l 18:51
l 07:20
l 18:49
l 07:22
t 18:47
l 07:24
l 18:44
l 07:26
l 18:42
l 07:28
l 18:39
l 07:29
l 18:37
l 07:31
118:34
l 07:33
l 18:32
l 07:35
l 18:30
l 07:37
l 18:27
l 07:39
118:25
l 07:41
l 18:22
l 07:43
l 18:20
|07:4t
l 18:18
107:46
l 18:16
107:48
l 18:13
l 07:50
l 18:11
l 07:52
l 18:09
107:54
l 18:06
l 07:56
l 18:04
107:58
l 18:02
108:00
l 18:00
108:02
l 17:58
107:04
l 16:55
l 07:06
l 16:53
l 07:08
l 16:51
107:09
l 16:49
l 07:11
l 16:47
1330

l 07:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39
l 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
l 16:29
l 07:31
l 16:28
l 07:33
l 16:26
l 07:35
l 16:24
l 07:37
l 16:22
l 07:39
l 16:21
l 07:41
l 16:19
l 07:43
l 16:18
107:44
l 16:16
107:46
l 16:15
l 07:48
l 16:13
l 07:50
l 16:12
l 07:52
l 16:10
|07;54
116:09
l 07:56
l 16:OS
l 07:57
l 16:06
107:59
l 16:05
]08:01
|16:04
l 08:03
l 16:03
108:04
l 16:02
108:06
l 16:01
l 08:08
l 16:00
l
l
1259

108:09
l 15:59
108:11
l 15:58
|OS:12
l 15:58
|08:M
l 15:57
108:15
l 15:56
108:17
l 15:56
108:18
l 15:55
108:19
] 15:55
108:21
l 15:54
108:22
l 15:54
108:23
l 15:53
108:24
l 15:53
l 08:25
l 15:53
l 08:26
l 15:53
i 08:27
l 15:53
l 08:28
l 15:53
108:29
l 15:53
l 08:30
l 15:53
108:31
l 15:53
108:32
l 15:54
108:32
115:54
l 08:33
115:54
108:33
l 15:55
l 08:34
l 15:56
108:34
l 15:56
108:35
l 15:57
108:35
l 15:58
108:35
l 15:58
108:35
l 15:59
108:35
l 16:00
108:35
l 16:01
1232

0 0

Tabelten-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommeraeit wie Bezugsjahr):

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

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

windPRO 3. 2. 744 l EMD International fi/S, Tel. +4S963S1444, www. emd. dk, wlndpm9eind. dk 28. 08.201910:22/44 WJndPRO
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Prcdekt: Beschreibung:

19-095-GBK-02 Schattenwurfgutachten für die Errichtung und den Betneb neuer Windenergieantagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

UzenziertfiT Anwender:

T&H Ingenieure GmbH
Bremertiavener Heersfraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet

28.08.2019 10:21/3.2.744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 2 - WEA 2
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorffäche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

l Januar

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
Anzahl Minuten mit Schatten

l 08:35
l 16:02
l 08:35
l 16:03
l 08:35
l 16:05
l 08:35
l 16:06
l 08:35
l 16:07
l 08:34
l 16:08
l 08:34
l 16:10
l 08:33
l 16:11
l 08:33
l 16:12
l 08:32
l 16:14
l 08:32
l 16:15
l 08:31
l 16:17
l 08:30
l 16:18
l 08:29
l 16:20
] 08:28
l 16:22
l 08:27
l 16:23
] 08:26
l 16:25
l 08:25
l 16:27
l 08:24
l 16:29
l 08:23
l 16:30
l 08:22
l 16:32
l 08:21
l 16:34
l 08:19
l 16:36
l 08:18
l 16:38
l 08:17
l 16:40
l 08:15
l 16:42
l 08:14
l 16:44
l 08:12
l 16:45
l 08:11
l 16:47
l 08:09
l 16:49
] 08:08
l 16:51
|248

10:18-10:44/26

10:18-10:43/25

10:19-10:43/24

10:21-10:44/23

10:21-10:43/22

10:23-10:43/20

10:24-10:42/18

10:25-10:41/16

10:27-10:40/13

10:30-10:39/9

l Februar

l 08:06
l 16:53
108:04
l 16:55
l 08:02
l 16:57
l 08:01
l 16:59
l 07:59
l 17:01
l 07:57
l 17:03
l 07:55
l 17:05
l 07:53
l 17:07
l 07:51
l 17:09
l 07:50
l 17:12
107:48
l 17:14
l 07:46
l 17:16
107:44
l 17:18
l 07:41
l 17:20
l 07:39
l 17:22
l 07:37

17:24
07:35
17:26

l 07:33
17:28
07:31
17:30
07:29
17:32
07:27
17:34
07:24
17:36
07:22
17:38
07:20
17:40
07:18
17:42

l 07:15
17:44

l 07:13
17:46

l 07:11
17:48

17:05-17:10/5

17:03-17:11/8

17:02-17:14/12

17:02-17:16/14

17:01-17:18/17

17:01-17:20/19

17:00-17:21/21

271
196 96

IMära

07:08
17:50
07:06
17:52
07:04
17:54
07:01
17:56
06:59
17:58
06:57
17:59
06:54
18:01
06:52
18:03
06:49
18:05
06:47
18:07
06:45
18:09
06:42
18:11
06:40
18:13
06:37
18:15
06:35
18:17
06:32
18:19
06:30
18:21
06:27
18:23
06:25
18:24
06:23
18:26
06:20
18:28
06:18
18:30
06:15
18:32
06:13
18:34
06:10
18:36
06:08
18:38
06:05
18:39
06:03
18:41
06:00
18:43

l 05:58
18:45

106:55
19:47
365

17:00-17:24/24

17:01-17:25/24

17:00-17:25/25

17:00-17:26/26

16:59-17:26/27

16:59-17:26/27

16:58-17:25/27

16:59-17:26/27

16:59-17:25/26

16:59-17:24/25

17:00-17:24/24

17:00-17:22/22

17:02-17:21/19

17:03-17:18/15

17:07-17:14/7

17:46-18:03/17

17:42-18:07/25

17:39-18:09/30

17:37-18:11/34

17:34-18:12/38

17:33-18:14/41

17:31-18:14/43

18:30-19:15/45

618

l April

l 06:53
l 19:49
l 06:50
l 19:51
106:48
] 19:53
l 06:45
] 19:54
l 06:43
l 19:56
l 06:41
] 19:58
l 06:38
120:00
] 06:36
l 20:02
l 06:33
120:04
l 06:31
120:06
l 06:28
l 20:08
l 06:26

20:09
06:24
20:11

l 06:21
20:13
06:19
20:15

106:17
20:17
06:14
20:19
06:12
20:21
06:09
20:22
06:07
20:24
06:05
20:26
06:03
20:28
06:00
20:30

l 05:58
20:32

l 05:56
20:34

105:54
20:36

l 05:51
20:37

l 05:49
20:39
05:47
20:41
05:45
20:43

18:28-19:15/47

18:28-19:16/48

18:26-19:16/50

18:26-19:17/51

18:25-19:17/52

18:24-19:17/53

18:24-19:17/53

18:23-19:16/53

18:23-19:16/53

18:23-19:16/53

18:22-19:15/53

18:23-19:15/52

18:23-19:15/52

18:23-19:14/51

18:23-19:14/51

18:24-19:13/49

18:23-19:11/48

18:24-19:11/47

18:25-19:10/45

18:26-19:09/43

18:26-19:07/41

18:28-19:06/38

18:29-19:04/35

18:31-19:03/32

18:33-19:01/28

18:35-18:58/23

18:39-18:55/16

18:46-18:48/2

419
1219

l Mai

l 05:43
l 20:45
l 05:41
l 20:47
l 05:39
l 20:49
l 05:37
l 20:50
l 05:35
l 20:52
l 05:32
120:54
l 05:31
l 20:56
l 05:29
l 20:58
l 05:27
l 20:59
l 05:25
l 21:01
l 05:23
l 21:03
l 05:21
l 21:05
l 05:19
121:06
l 05:17
l 21:08
l 05:16
l 21:10
l 05:14
l 21:12
l 05:12
l 21:13
l 05:11
l 21:15
|Q5:09
l 21:17
l 05:07
l 21:18
l 05:06
l 21:20
|Q5:04
l 21:21
l 05:03
l 21:23
l 05:02
l 21:25
l 05:00
l 21:26
104:59
l 21:28
104:58
l 21:29
104:56
l 21:30
104:55
l 21:32
104:54
l 21:33
[04:53
l 21:35
|494

l Juni

104:52
l 21:36
104:51
l 21:37
104:50
l 21:38
104:49
l 21:39
104:48
l 21:41
104:47
l 21:42
|04:47
l 21:43
104:46
121:44
104:45
l 21:45
104:45
[21:46
104:44
|21:46
104:44
l 21:47
104:44
121:48
104:43
l 21:49
104:43
l 21:49
104:43
l 21:50
104:43
l 21:51
104:43
l 21:51
104:42
l 21:51
104:43
l 21:52
104:43
l 21:52
104:43
l 21:52
104:43
l 21:53
104:43
l 21:53
[04:43
l 21:53
104:44
l 21:53
l 04:44
l 21:53
104:45
l 21:53
104:45
] 21:52
104:46
l 21:52
l
l
1511

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

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

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Prqiekt:

19-095-GBK-02
Beschreibung:

Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 2 - WEA 2
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

(Juli | August | September

l l 04:47 | 05:26
l 21:52 ] 21:17

2 | 04:47 | 05:28
l 21:52 | 21:16

3 | 04:48 | 05:29
l 21:51 | 21:14

4 | 04:49 | 05:31
l 21:51 | 21:12

5 | 04:50 | 05:33
[ 21:50 | 21:10

6 | 04:51 | 05:35
l 21:50 l 21:08

7 | 04:51 | 05:36
l 21:49 | 21:06

8 | 04:52 | 05:38
l 21:48 l 21:04

9 | 04:53 | 05:40
l 21:48 l 21:02

10 l 04:55 | 05:42
] 21:47 | 21:00

11 l 04:56 | 05:43
l 21:46 l 20:58

12 | 04:57 | 05:45
l 21:45 | 20:56

13 | 04:58 | 05:47
l 21:44 | 20:54

14 | 04:59 | 05:49
l 21:43 | 20:52

15 l 05:00 | 05:50
l 21:42 | 20:50

16 | 05:02 | 05:52
l 21:41 | 20:47

17 | 05:03 | 05:54 18:46-19:01/15
l 21:40 | 20:45

18 l 05:04 | 05:56 18:43-19:04/21
l 21:39 | 20:43

19 | 05:06 | 05:58 18:39-19:06/27
l 21:37 | 20:41

20 ] 05:07 | 05:59 18:37-19:08/31
l 21:36 [ 20:39

21 ] 05:09 l 06:01 18:35-19:09/34
l 21:35 | 20:36

22 | 05:10 l 06:03 18:33-19:10/37
l 21:33 | 20:34

23105:12 106:0516:32-19:11/39
l 21:32 | 20:32

24105:13 106:0718:30-19:12/42
l 21:30 | 20:29

25 | 05:15 l 06:08 18:28-19:12/44
l 21:29 | 20:27

26 | 05:16 | 06:10 18:27-19:13/46
l 21:27 | 20:25

27 | 05:18 l 06:12 18:27-19:14/47
l 21:26 | 20:22

28 | 05:20 | 06:14 18:26-19:15/49
l 21:24 | 20:20

29 | 05:21 | 06:16 18:24-19:14/50
l 21:23 | 20:18

30 | 05:23 l 06:17 18:24-19:15/51
l 21:21 | 20:15

31 | 05:24 | 06:19 18:23-19:15/52
l 21:19 | 20:13

Sonnenscheinstunden | 515 | 462
Anzahl Minuten mit Schatten 0 585 936

l Oktober l Novembel'Dezember

106:21
l 20:11
106:23
120:08
106:24
120:06
106:26
l 20:03
106:28
l 20:01
106:30
] 19:58
106:32
] 19:56
]06:33
l 19:54
106:35
l 19:51
106:37
l 19:49
106:39
119:46
106:41
l 19:44
106:42
l 19:41
106:44
l 19:39
106:46
l 19:36
106:48
l 19:34
l 06:49
l 19:31
l 06:51
l 19:29
l 06:53
l 19:26
l 06:55
l 19:24
l 06:57
l 19:21
] 06:58
l 19:19
107:00
l 19:16
l 07:02
l 19:14
107:04
l 19:11
107:06
l 19:09
l 07:07
l 19:06
107:09
l 19:04
l 07:11
l 19:01
l 07:13
l 18:59
l
l
|384

18:22-19:14/52

18:21-19:14/53

18:21-19:14/53

18:20-19:13/53

18:20-19:13/53

18:20-19:13/53

18:20-19:13/53

18:19-19:11/52

18:20-19:11/51

18:20-19:10/50

18:19-19:09/50

18:20-19:08/48

18:21-19:07/46

18:22-19:06/44

18:22-19:04/42

18:23-19:02/39

18:24-19:01/37

18:26-18:59/33

18:27-18:55/28

18:30-18:52/22

18:33-18:48/15

17:46-17:55/9

07:15
18:56
07:16
18:54
07:18
18:51
07:20
18:49
07:22
18:47
07:24
18:44
07:26
18:42
07:28
18:39
07:29
18:37
07:31
18:34
07:33
18:32
07:35
18:30
07:37
18:27
07:39
18:25
07:41
18:22
07:42
18:20
07:44
18:18
07:46
18:15
07:48
18:13
07:50
18:11

l 07:52
18:09

l 07:54
18:06

l 07:56
18:04

l 07:58
18:02

108:00
18:00

108:02
17:58

107:04
16:55

l 07:06
16:53

l 07:07
16:51
07:09
16:49
07:11
16:47
330

17:43-17:58/15

17:41-18:00/19

17:39-18:01/22

17:38-18:02/24

17:36-18:01/25

17:35-18:01/26

17:35-18:02/27

17:34-18:01/27

17:34-18:01/27

17:34-18:01/27

17:34-18:00/26

17:35-17:59/24

17:34-17:58/24

17:34-17:57/23

17:33-17:55/22

17:33-17:52/19

17:33-17:50/17

17:33-17:48/15

17:33-17:45/12

17:34-17:43/9

17:35-17:40/5

17:37-17:38/1

107:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39
] 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27

16:31
07:29
16:29
07:31
16:28
07:33
16:26
07:35
16:24
07:37
16:22
07:39
16:21
07:41
16:19

l 07:43
16:18
07:44
16:16
07:46
16:14
07:48
16:13
07:50
16:12
07:52
16:10
07:54
16:09
07:56
16:08
07:57
16:06
07:59
16:05
08:01
16:04
08:03
16:03
08:04
16:02
08:06
16:01
08:08
16:00

259

l 08:09
l 15:59
l 08:11
l 15:58
l 08:12
l 15:57
108:14
l 15:57
108:15
l 15:56
108:17
l 15:56
108:18
l 15:55
108:19
l 15:54
l 08:21
l 15:54
l 08:22
l 15:54
l 08:23
l 15:53
l 08:24
l 15:53
l 08:25
l 15:53
l 08:26
l 15:53
l 08:27
l 15:53
] 08:28
l 15:53
l 08:29
l 15:53
l 08:30
l 15:53
108:31
l 15:53
l 08:32
l 15:54
l 08:32
l 15:54
l 08:33
l 15:54
l 08:33
l 15:55
l 08:34
l 15:55
l 08:34
l 15:56
l 08:35
l 15:57
l 08:35
l 15:57
l 08:35
l 15:58
l 08:35
l 15:59
l 08:35
l 16:00
l 08:35
l 16:01
1232

436

10:15-10:20/5

10:12-10:23/11

10:11-10:25/14

10:10-10:27/17

10:09-10:28/19

10:09-10:30/21

10:09-10:31/22

10:08-10:31/23

10:09-10:33/24

10:08-10:34/26

10:08-10:35/27

10:08-10:35/27

10:09-10:36/27

10:09-10:37/28

10:09-10:37/28

10:10-10:38/28

10:10-10:39/29

10:10-10:39/29

10:11-10:40/29

10:11-10:40/29

10:12-10:41/29

10:12-10:41/29

10:13-10:42/29

10:13-10:42/29

10:14-10:42/28

10:14-10:42/28

10:15-10:43/28

10:16-10:43/27

10:17-10:43/26

716

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrbc wiedergegeben (Sommeraeit wie Bezugsjahr):

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

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeltpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt;

19-095-GBK-02
Beschreibung;

Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet

28.08.2019 10:21/3.2. 744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 3 - WEA 3
oraussetEungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die asb-onomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonnenelnfällsrichtung
Die Windenergieanlage/n isVsind immer in Betrieb
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Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommeraeit wie Bezugsjahr);

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeltpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt:

19-095-GBK-02
Besdirelüung:

Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Liienzferter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08. 2019 10:21/3. 2. 744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 4 - WEA 4
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotoriläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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l 17:01
l 07:57
l 17:03
l 07:55
l 17:05
l 07:53
l 17:07
l 07:51
l 17:09
l 07:49
l 17:12
107:48
l 17:14
107:46
l 17:16
l 07:43
l 17:18
l 07:41
l 17:20
l 07:39
l 17:22
l 07:37
l 17:24
l 07:35
l 17:26
l 07:33
l 17:28
l 07:31
l 17:30
l 07:29
l 17:32
l 07:27
l 17:34
l 07:24
l 17:36
l 07:22
l 17:38
l 07:20
l 17:40
l 07:18

17:42
07:15
17:44
07:13
17:46
07:11
17:48

271

15:13-16:23/70

15:13-16:25/72

15:13-16:28/75

15:13-16:30/77

15:12-16:31/79

15:12-16:31/79

15:12-16:30/78

15:12-16:30/78

15:12-16:28/76

15:11-16:28/77

15:11-16:26/75

15:11-16:24/73

15:11-16:15/64

15:11-16:14/63

15:12-16:11/59

15:11-16:10/59

15:12-16:10/58

15:12-16:09/57

15:13-16:09/56

15:13-16:08/55

15:14-16:08/54

15:15-16:07/52

15:15-16:05/50

15:17-16:05/48

15:18-16:04/46

15:19-16:02/43

15:21-16:01/40

15:22-15:58/36

l März

07:08
17:50
07:06
17:52
07:04
17:54
07:01
17:56
06:59
17:58
06:57
17:59
06:54
18:01
06:52
18:03
06:49
18:05
06:47
18:07
06:45
18:09
06:42
18:11
06:40
18:13
06:37
18:15
06:35
18:17
06:32
18:19
06:30
18:21
06:27
18:23
06:25
18:24
06:22
18:26
06:20
18:28
06:18
18:30
06:15
18:32
06:13
18:34
06:10
18:36
06:08
18:38
06:05
18:39
06:03
18:41
06:00
18:43
05:58
18:45
06:55
19:47
365

l April |Mai

15:25-15:56/31

15:28-15:54/26

15:31-15:50/19

17:29-17:32/3

17:27-17:34/7

17:24-17:36/12

17:24-17:38/14

17:22-17:40/18

17:22-17:42/20

17:22-17:43/21

17:21-17:42/21

17:22-17:42/20

17:22-17:41/19

17:23-17:40/17

17:23-17:38/15

17:26-17:36/10

1749 273

l 06:53
l 19:49
l 06:50
l 19:51
[06:48
l 19:53
[06:45
l 19:54
l 06:43
l 19:56
[ 06:41
l 19:58
l 06:38
120:00
l 06:36
l 20:02
l 06:33
[20:04
l 06:31
120:06
l 06:28
l 20:08
l 06:26
l 20:09
l 06:24
l 20:11
l 06:21
l 20:13
106:19
l 20:15
|06:17
l 20:17
l 06:14
[ 20:19
106:12
l 20:21
106:09
[ 20; 22
106:07
l 20:24
106:05
l 20:26
106:03
l 20:28
106:00
l 20:30
l 05:58
l 20:32
l 05:56
l 20:34
l 05:54
l 20:36
l 05:51
l 20:37
l 05:49
l 20:39
l 05:47
l 20:41
l 05:45
l 20:43
l
l
|419

l 05:43
] 20:45
l 05:41
l 20:47
l 05:39
120:48
l 05:37
l 20:50
l 05:35
l 20:52
l 05:32
l 20:54
l 05:31
l 20:56
l 05:29
l 20:58
l 05:27
] 20:59
l 05:25
l 21:01
l 05:23
l 21:03
l 05:21
l 21:05
105:19
121:06
105:17
l 21:08
l 05:16
l 21:10
l 05:14
l 21:12
] 05:12
l 21:13
] 05:11
l 21:15
l 05:09
l 21:17
l 05:07
l 21:18
105:06
l 21:20
|OS:04
l 21:21
l 05:03
l 21:23
l 05:02
l 21:25
105:00
l 21:26
104:59
] 21:28
104:58
l 21:29
104:56
l 21:30
104:55
l 21:32
104:54
l 21:33
104:53
l 21:35
|494

l Juni

04:52
21:36
04:51
21:37
04:50
21:38
04:49
21:39
04:48
21:41
04:47
21:42
04:47
21:43
04:46
21:44
04:45
21:45
04:45
21:46
04:44
21:46
04:44
21:47
04:44
21:48

104:43
21:49
04:43
21:49
04:43
21:50
04:43
21:50
04:43
21:51
04:42

l 21:51
04:43

l 21:52
04:43
21:52
04:43
21:52

104:43
21:53
04:43
21:53
04:43

l 21:53
04:44
21:53
04:44

l 21:53
104:45

21:53
04:45
21:52

[04:46
21:52

511

Tabelten-Layout! Die Daten für jeden Tag sind in folgender Matrnc wiedergegeben (Sommeneit wie Bezuggahr):

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

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt:

19-095-GBK-02
Beschreibung:

Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heersb-aße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28. 08. 2019 10:21/3. 2. 744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 4 - WEA 4
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

l Juli

l l 04:47 | 05:26
l 21:52 | 21:17

2 | 04:47 | 05:28
l 21:52 | 21:15

3 | 04:48 | 05:29
l 21:51 l 21:14

4 | 04:49 | 05:31
21:51 | 21:12

5 l 04:50 | 05:33
21:50 | 21:10

6 l 04:51 | 05:35
21:50 [ 21:08

7 | 04:51 | 05:36
21:49 | 21:06

8 l 04:52 | 05:38
21:48 | 21:04

9 | 04:53 | 05:40
21:48 | 21:02

10 [ 04:55 | 05:42
l 21:47 | 21:00

11 [ 04:56 | 05:43
l 21:46 | 20:58

12 | 04:57 | 05:45
l 21:45 | 20:56

13 | 04:58 | 05:47
l 21:44 | 20:54

14 | 04:59 l 05:49
l 21:43 | 20:52

15 | 05:00 | 05:50
l 21:42 | 20:50

16 | 05:02 | 05:52
l 21:41 | 20:47

17 ] 05:03 | 05:54
l 21:40 | 20:45

18 | 05:04 | 05:56
l 21:39 | 20:43

19 | 05:06 | 05:58
l 21:37 | 20:41

20 | 05:07 | 05:59
l 21:36 | 20:39

21 | 05:09 | 06:01
l 21:35 | 20:36

22 | 05:10 | 06:03
l 21:33 | 20:34

23 | 05:12 | 06:05
l 21:32 | 20:32

24 | 05:13 | 06:07
l 21:30 | 20:29

25 | 05:15 | 06:08
l 21:29 | 20:27

26 | 05:16 | 06:10
l 21:27 | 20:25

27 | 05:18 | 06:12
l 21:26 \ 20:22

28 | 05:20 | 06:14
l 21:24 | 20:20

29 | 05:21 | 06:16
l 21:22 | 20:18

30|05:23 [06:17
l 21:21 | 20:15

31 | 05:24 | 06:19
l 21:19 l 20:13

Sonnenscheinstunden | 515 | 462
Anzahl Minuten mit Schatten 0

l August | September l Oktober l November

l 06:21
l 20:11
l 06:23
l 20:08
l 06:24

20:06
06:26
20:03
06:28
20:01
06:30
19:58
06:32
19:56
06:33
19:54
06:35
19:51
06:37
19:49
06:39
19:46
06:41
19:44
06:42
19:41
06:44
19:39
06:46
19:36
06:48
19:34
06:49
19:31
06:51
19:29
06:53
19:26
06:55
19:24
06:57
19:21

l 06:58
19:19

l 07:00
19:16

l 07:02
19:14

107:04
19:11

l 07:06
19:09

107:07 18:12-18:13/1
19:06

107:09 18:06-18:17/11
19:04

l 07:11 18:04-18:19/15
19:01

107:13 18:02-18:20/18
18:59

384
45

07:15
18:56
07:16
18:54
07:18
18:51
07:20
18:49
07:22
18:46
07:24
18:44
07:26
18:42
07:27
18:39
07:29
18:37
07:31
18:34
07:33
18:32
07:35
18:30
07:37
18:27
07:39
18:25
07:41
18:22
07:42
18:20
07:44
18:18
07:46
18:15
07:48
18:13
07:50
18:11
07:52
18:09
07:54
18:06
07:56
18:04
07:58
18:02
08:00
18:00
08:02
17:57

[07:04
16:55

107:06
16:53

l 07:07
16:51

107:09
16:49

l 07:11
16:47
330

18:01-18:21/20

18:01-18:21/20

18:00-18:21/21

18:00-18:21/21

17:59-18:19/20

17:59-18:17/18

18:00-18:14/14

18:00-18:12/12

18:02-18:09/7

18:04-18:07/3

16:05-16:23/18

16:01-16:27/26

15:58-16:29/31

15:55-16:31/36

15:53-16:33/40

15:51-16:34/43

15:50-16:35/45

15:48-16:36/48

15:47-16:37/50

15:46-16:37/51

15:45-16:38/53

15:44-16:38/54

15:43-16:39/56

15:42-16:39/57

15:41-16:39/58

14:41-15:39/58

14:41-15:40/59

14:41-15:43/62

14:41-15:45/64

15:47-15:53/6
14:41-15:46/65

1136

07:13
16:45
07:15
16:43
07:17
16:41
07:19
16:39
07:21
16:37
07:23
16:35
07:25
16:33
07:27
16:31
07:29
16:29
07:31
16:28
07:33
16:26
07:35
16:24
07:37
16:22
07:39
16:21
07:41
16:19
07:43
16:18
07:44
16:16
07:46
16:14
07:48
16:13
07:50
16:12
07:52
16:10
07:54
16:09
07:56
16:08
07:57
16:06
07:59
16:05
08:01
16:04

108:03
16:03

108:04
16:02

108:06
16:01

108:08
16:00

14:40-15:55/75

14:40-15:57/77

14:40-15:58/78

14:40-15:59/79

14:42-16:00/78

14:42-16:00/78

14:42-16:00/78

14:42-16:00/78

14:43-15:59/76

14:43-15:57/74

14:45-15:56/71

14:45-15:54/69

14:46-15:52/66

14:47-15:50/63

14:48-15:48/60

14:49-15:46/57

14:50-15:44/54

14:51-15:42/51

15:32-15:41/9
14:52-15:31/39
14:55-15:31/36

14:56-15:30/34

14:58-15:28/30

15:00-15:27/27

15:02-15:25/23

15:04-15:23/19

15:07-15:20/13

259
1492

l Dezember

l 08:09
l 15:59
108:11
l 15:58
l 08:12

15:57
08:14
15:57
08:15
15:56
08:17
15:56
08:18
15:55
08:19
15:55
08:21
15:54

l 08:22
15:54
08:23
15:53

l 08:24
15:53
08:25
15:53

l 08:26
15:53
08:27
15:53
08:28
15:53
08:29
15:53
08:30
15:53
08:31
15:53
08:32
15:54
08:32
15:54
08:33
15:54
08:33
15:55
08:34
15:55
08:34
15:56
08:35
15:57

l 08:35
15:57

l 08:35
15:58

108:35
15:59

l 08:35
16:00

l 08:35
16:01
232

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

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

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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proleM: Beschreltung:

19-095-GBK-02 Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdori:

Uzenzterter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet;

28,08.2019 10:21/3.2.744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 5 - WEA 5
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

l Januar l Februar | März | April

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
Anzahl Minuten mit Schatten

l 08:35
l 16:02
l 08:35
l 16:03
l 08:35
l 16:05
l 08:35
l 16:06
l 08:35
l 16:07
l 08:34
l 16:08
l 08:34
l 16:10
l 08:33
l 16:11
l 08:33
l 16:12
l 08:32
l 16:14
l 08:32
l 16:15
l 08:31
l 16:17
l 08:30
l 16:19
l 08:29
l 16:20
l 08:28
l 16:22
l 08:27
l 16:23
l 08:26
l 16:25
l 08:25
l 16:27
l 08:24
l 16:29
l 08:23
l 16:30
l 08:22
l 16:32
l 08:21
l 16:34
l 08:19
l 16:36
l 08:18
l 16:38
l 08:17
l 16:40
l 08:15
l 16:42
l 08:14
116:44
l 08:12
l 16:45
l 08:11
l 16:47
l 08:09
l 16:49
l 08:08
l 16:51
|248

15:04-15:27/23

15:03-15:28/25

15:04-15:29/25

15:04-15:30/26

15:04-15:32/28

15:04-15:33/29

15:05-15:34/29

15:05-15:35/30

15:05-15:35/30

15:05-15:35/30

15:07-15:37/30

15:07-15:37/30

15:07-15:37/30

15:08-15:38/30

15:07-15:37/30

15:08-15:38/30

15:08-15:38/30

15:09-15:39/30

15:09-15:38/29

15:10-15:38/28

15:11-15:39/28

15:11-15:38/27

15:13-15:38/25

15:13-15:38/25

15:15-15:38/23

15:16-15:36/20

15:17-15:35/18

15:20-15:34/14

15:22-15:32/10

762

l 08:06
l 16:53
108:04
l 16:55
l 08:02
l 16:57
l 08:01
l 16:59
l 07:59
l 17:01
l 07:57
l 17:03
l 07:55
l 17:05
l 07:53
l 17:07
l 07:51
l 17:10
l 07:49
l 17:12
107:48
l 17:14
107:46
l 17:16
107:44
l 17:18
l 07:41
l 17:20
l 07:39
l 17:22
l 07:37
l 17:24
l 07:35
l 17:26
l 07:33
l 17:28
l 07:31
l 17:30
l 07:29
l 17:32
l 07:27
l 17:34
l 07:24
l 17:36
l 07:22
l 17:38
l 07:20
] 17:40
l 07:18
l 17:42
l 07:15
l 17:44
l 07:13
l 17:46
l 07:11
117:48
l
l

1271

l 07:08
l 17:50
l 07:06
l 17:52
107:04
l 17:54
l 07:01
l 17:56
l 06:59
l 17:58
l 06:57
l 17:59
106:54
l 18:01
l 06:52
l 18:03
l 06:49
l 18:05
l 06:47
l 18:07
l 06:45
l 18:09
106:42
l 18:11
106:40
l 18:13
106:37
l 18:15
106:35
l 18:17
l 06:32
l 18:19
106:30
l 18:21
l 06:27
l 18:23
106:25
l 18:24
106:23
l 18:26
106:20
l 18:28
106:18
l 18:30
[06:15
l 18:32
106:13
l 18:34
106:10
l 18:36
106:08
l 18:38
l 06:05
l 18:39
l 06:03
l 18:41
106:00
l 18:43
l 05:58
l 18:45
l 06:55
l 19:47
1365

0

06:53
19:49
06:50
19:51
06:48
19:53
06:45
19:54
06:43
19:56
06:41
19:58
06:38
20:00
06:36
20:02
06:33
20:04
06:31
20:06
06:28
20:08
06:26
20:09
06:24
20:11
06:21
20:13
06:19
20:15
06:17
20:17
06:14
20:19

l 06:12
l 20:21
l 06:10
l 20:22
l 06:07
l 20:24
l 06:05
l 20:26
l 06:03
l 20:28
106:00
l 20:30
l 05:58
l 20:32
l 05:56
l 20:34
105:54
l 20:36
l 05:51
l 20:37
l 05:49
l 20:39
l 05:47
l 20:41
l 05:45
l 20:43
l
l
|419

19:58-19:59/1

19:56-20:01/5

19:55-20:03/8

19:53-20:05/12

19:53-20:07/14

19:52-20:08/16

19:52-20:10/18

19:51-20:11/20

19:51-20:11/20

19:51-20:11/20

134

l Mai

05:43
20:45
05:41
20:47
05:39
20:48
05:37
20:50
05:35
20:52
05:33
20:54
05:31
20:56
05:29
20:58
05:27
20:59
05:25
21:01
05:23
21:03
05:21
21:05
05:19
21:06
05:17
21:08
05:16
21:10
05:14
21:12
05:12
21:13
05:11
21:15
05:09

l 21:17
l 05:07
l 21:18
l 05:06
l 21:20
105:04
l 21:21
l 05:03
l 21:23
l 05:02
l 21:25
l 05:00
l 21:26
104:59
l 21:28
104:58
l 21:29
104:56
l 21:30
104:55
l 21:32
104:54
l 21:33
104:53
l 21:35
|494

19:51-20:10/19

19:51-20:10/19

19:53-20:10/17

19:54-20:08/14

19:55-20:07/12

19:57-20:04/7

05:31-05:40/9

05:30-05:42/12

05:29-05:44/15

05:28-05:46/18

05:27-05:47/20

05:26-05:48/22

184

l Juni

104:52
l 21:36
104:51
l 21:37
104:50
l 21:38
104:49
l 21:39
104:48
l 21:41
104:48
l 21:42
104:47
l 21:43
104:46
121:44
104:46
l 21:45
104:45
121:46
|04:44
121:46
104:44
l 21:47
|04:44
121:48
104:43
l 21:49
104:43
l 21:49
104:43
l 21:50
104:43
l 21:50
104:43
l 21:51
104:43
l 21:51
104:43
l 21:52
104:43
l 21:52
104:43
l 21:52
104:43
l 21:53
104:43
l 21:53
104:44
l 21:53
104:44
l 21:53
|04:44
l 21:53
104:45
l 21:53
104:45
l 21:52
104:46
l 21:52
l
l
1511

05:25-05:49/24

05:24-05:49/25

05:23-05:50/27

05:2305:51/28

05:22-05:52/30

21:06-21:08/2
05:21-05:52/31
21:06-21:10/4
05:21-05:53/32
21:05-21:10/5
05:20-05:53/33
21:05-21:11/6
05:20-05:54/34
21:04-21:12/8
05:19-05:54/35
21:04-21:13/9
05:19-05:55/36
21:04-21:14/10
05:19-05:56/37
21:04-21:14/10
05:18-05:55/37
21:04-21:15/11
05:18-05:56/38
21:04-21:15/11
05:18-05:56/38
21:04-21:16/12
05:18-05:57/39
21:04-21:17/13
05:18-05:57/39
21:04-21:17/13
05:18-05:57/39
21:04-21:17/13
05:18-05:58/'H)
21:05-21:18/13
05:18-05:58/40
21:05-21:18/13
05:18-05:58/<10
21:05-21:18/13
05:18-05:58/40
21:06-21:19/13
05:19-05:59/40
21:06-21:19/13
05:19-05:59/40
21:05-21:18/13
05:19-05:59/40
21:06-21:19/13
05:20-05:59/39
21:06-21:18/12
05:20-05:59/39
21:06-21:18/12
05:21-06:00/39
21:07-21:18/11
05:21-05:59/38
21:08-21:19/11
05:22-06:00/38

1339

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

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

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt:

19-095-GBK-02
Beschreibung:

Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure. de
Berechnet:

28.08.2019 10:21/3.2.744

SHADOW - Kalender pro WEA
rechnun : Gesamtbelastun WEA: 5 - WEA 5

oraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

l Juli l August

l 104:47 21:08-21:18/10 | 05:26
121:52 05:22-05:59/37 | 21:17

2104:4721:08-21:18/10 | 05:28
l 21:52 05:23-06:00/37 | 21:15

3 104:48 21:09-21:18/9 | 05:30
21:51 05:24-06:00/36 | 21:14

4 l 04:49 21:09-21:16/7 | 05:31
21:51 05:25-06:00/35 | 21:12

5 l 04:50 21:10-21:16/6 | 05:33
21:50 05:25-05:59/34 | 21:10

6 l 04:51 21:11-21:16/5 | 05:35
21:50 05:26-05:59/33 I 21:08

7 | 04:52 21:12-21:16/4 | 05:36
21:49 05:27-05:59/32 | 21:06

8 l 04:53 21:13-21:15/2 | 05:38 20:07-20:13/6
21:48 05:28-05:59/31 121:04

9 l 04:54 05:29-05:59/30 | 05:40 20:05-20:16/11
21:48 l 21:02

10 l 04:55 05:30-05:58/28 | 05:42 20:02-20:16/14
21:47 l 21:00

11 l 04:56 05:31-05:58/27 | 05:43 20:01-20:18/17
21:46 l 20:58

12 l 04:57 05:32-05:57/25 | 05:45 20:01-20:19/18
21:45 l 20:56

13 | 04:58 05:33-05:57/24 | 05:47 19:59-20:19/20
21:44 l 20:54

14 l 04:59 05:34-05:56/22 | 05:49 19:59-20:19/20
21:43 l 20:52

15 l 05:01 05:35-05:55/20 | 05:51 19:59-20:20/21
21:42 l 20:50

16 l 05:02 05:37-05:55/18 | 05:52 19:58-20:19/21
21:41 l 20:47

17 | 05:03 05:38-05:53/15 | 05:54 19:58-20:17/19
21:40 l 20:45

18 | 05:05 05:39-05:51/12 | 05:56 19:59-20:15/16
l 21:39 l 20:43

19 | 05:06 05:40-05:49/9 I 05:58 19:58-20:13/15
1 21:37 l 20:41

20 | 05:07 l 05:59 19:59-20:11/12
l 21:36 l 20:39

21 | 05:09 l 06:01 20:00-20:09/9
l 21:35 l 20:36

22 | 05:10 l 06:03 20:00-20:06/6
l 21:33 l 20:34

23 | 05:12 l 06:05 20:02-20:04/2
1 21:32 l 20:32

24 | 05:13 l 06:07
l 21:30 l 20:29

25 | 05:15 l 06:08
l 21:29 l 20:27

26 | 05:16 l 06:10
l 21:27 l 20:25

27 | 05:18 l 06:12
l 21:26 l 20:22

28 | 05:20 l 06:14
l 21:24 l 20:20

29 | 05:21 ] 06:16
l 21:22 l 20:18

30 | 05:23 l 06:17
l 21:21 l 20:15

31 l 05:24 l 06:19
l 21:19 l 20:13

Sonnenscheinstunden ] 515 l 462
Anzahl Minuten mit Schatten 558 227

|Septemb40ktober | November [Dezember

06:21
20:11
06:23
20:08
06:24
20:06
06:26
20:03
06:28
20:01
06:30
19:58
06:32
19:56

l 06:33
19:54

l 06:35
19:51
06:37
19:49
06:39
19:46
06:41
19:44
06:42
19:41
06:44
19:39
06:46
19:36
06:48
19:34
06:49
19:31
06:51
19:29
06:53
19:26
06:55
19:24
06:57
19:21
06:58
19:19
07:00
19:16
07:02
19:14
07:04
19:11
07:06
19:09
07:07
19:06
07:09
19:04
07:11
19:01
07:13
18:59

384

07:15
18:56
07:16
18:54
07:18
18:51
07:20
18:49
07:22
18:47
07:24
18:44
07:26
18:42
07:28
18:39
07:29
18:37
07:31
18:34
07:33
18:32
07:35
18:30
07:37
18:27
07:39
18:25
07:41
18:22
07:42
18:20
07:44
18:18
07:46
18:15
07:48
18:13
07:50
18:11
07:52
18:09
07:54
18:06
07:56
18:04
07:58
18:02
08:00
18:00
08:02
17:58
07:04
16:55
07:06
16:53
07:07
16:51
07:09
16:49
07:11
16:47
330

07:13
16:45
07:15
16:43
07:17
16:41
07:19
16:39
07:21
16:37
07:23
16:35
07:25
16:33

l 07:27
16:31

] 07:29
16:29
07:31
16:28
07:33
16:26
07:35
16:24
07:37
16:22
07:39
16:21
07:41
16:19
07:43
16:18

[07:44
16:16

[07:46
16:15

107:48
16:13
07:50
16:12
07:52
16:10
07:54
16:09
07:56
16:08

l 07:57
16:06

l 07:59
16:05

l 08:01
16:04

l 08:03
16:03

108:04
16:02

108:06
16:01

16:00

259

14:56-15:02/6

14:53-15:05/12

14:51-15:07/16

14:49-15:09/20

14:48-15:10/22

14:48-15:11/23

14:48-15:13/25

14:48-15:14/26

14:47-15:14/27

14:47-15:15/28

14:47-15:16/29

14:46-15:15/29

14:46-15:16/30

14:47-15:17/30

14:47-15:17/30

14:47-15:18/31

14:48-15:18/30

414

108:09
l 15:59
108:11
l 15:58
108:12
l 15:58
l 08:14
l 15:57
108:15
l 15:56
l 08:17
l 15:56
l 08:18
l 15:55
|08:l9
l 15:55
108:21
l 15:54
108:22
l 15:54
l 08:23
l 15:53
108:24
l 15:53
108:25
l 15:53
l 08:26
l 15:53
l 08:27
l 15:53
l 08:28
l 15:53
l 08:29
l 15:53
l 08:30
l 15:53
l 08:31
l 15:53
l 08:32
l 15:54
l 08:32
l 15:54
l 08:33
l 15:55
l 08:33

15:55
08:34
15:56
08:34
15:56
08:35
15:57
08:35
15:58
08:35
15:58
08:35
15:59
08:35
16:00
08:35
16:01
232

14:49-15:19/30

14:48-15:18/30

14:49-15:19/30

14:50-15:20/30

14:50-15:19/29

14:51-15:20/29

14:51-15:20/29

14:52-15:20/28

14:52-15:19/27

14:52-15:18/26

14:54-15:19/25

14:54-15:18/24

14:55-15:18/23

14:55-15:17/22

14:56-15:17/21

14:56-15:17/21

14:57-15:17/20

14:58-15:18/20

14:58-15:17/19

14:58-15:18/20

14:59-15:18/19

14:59-15:18/19

15:00-15:19/19

15:00-15:19/19

15:00-15:20/20

15:02-15:21/19

15:02-15:22/20

15:02-15:22/20

15:02-15:23/21

15:03-15:24/21

15:03-15:25/22

722

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

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

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Prcdckt:

19-095-GBK-02
Beschreibung:

Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure. de
Berechnet:

28. 08.2019 10:21/3. 2. 744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 6 - WEA 6
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n isüsind immer in Betrieb

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
Anzahl Minuten mit Schatten

(Januar

108:35
l 16:02
l 08:35
l 16:03
l 08:35
l 16:05
l 08:35
l 16:06
l 08:35
l 16:07
108:34
l 16:08
108:34
l 16:10
l 08:33
l 16:11
l 08:33
l 16:12
l 08:32
l 16:14
l 08:31
l 16:15
l 08:31
l 16:17
l 08:30
l 16:18
l 08:29
l 16:20
] 08:28
l 16:22
l 08:27
l 16:23
l 08:26
l 16:25
l 08:25
l 16:27
l 08:24
l 16:29
l 08:23
l 16:30
l 08:22
l 16:32
l 08:21
l 16:34
l 08:19
l 16:36
l 08:18
l 16:38
l 08:17
l 16:40
l 08:15
l 16:42
108:14
l 16:44
|08:12
l 16:45
l 08:11
l 16:47
l 08:09
l 16:49
l 08:07
l 16:51
|248

14:30-14:57/27
12:57-13:36/39
14:30-14:56/26
12:57-13:36/39
14:31-14:57/26
12:58-13:36/38
14:31-14:57/26
12:58-13:36/38
14:32-14:57/25
12:59-13:36/37
14:33-14:57/24
13:00-13:36/36
14:34-14:58/24
13:01-13:36/35
14:35-14:58/23
13:02-13:36/34
14:35-14:58/23
13:03-13:35/32
14:36-14:57/21
13:04-13:35/31
14:38-14:58/20
13:06-13:35/29
14:39-14:58/19
13:08-13:34/26
14:40-14:57/17
13:09-13:34/25
14:41-14:57/16
13:11-13:33/22
14:42-14:55/13
13:13-13:30/17
14:45-14:53/8
13:16-13:28/12

l Februar

108:06
[ 16:53
108:04
l 16:55
l 08:02
l 16:57
l 08:01
l 16:59
l 07:59
l 17:01
l 07:57
l 17:03
l 07:55
l 17:05
l 07:53
l 17:07
] 07:51
l 17:09
l 07:49
l 17:12
l 07:47
l 17:14
l 07:45
l 17:16
l 07:43

17:18
07:41
17:20
07:39
17:22
07:37
17:24
07:35
17:26
07:33
17:28
07:31
17:30
07:29
17:32
07:26
17:34
07:24
17:36
07:22
17:38
07:20
17:40
07:18
17:42
07:15
17:44
07:13
17:46
07:11
17:48

l März | April | Mai

16:42-16:43/1

16:39-16:45/6

16:37-16:48/11

16:36-16:50/14

16:35-16:52/17

16:35-16:55/20

16:33-16:55/22

16:33-16:56/23

16:33-16:56/23

16:33-16:56/23

16:33-16:55/22

16:34-16:55/21

16:35-16:55/20

16:35-16:53/18

16:36-16:52/16

16:39-16:50/11

16:43-16:45/2

271
828 270

l 07:08
l 17:50
107:06
l 17:52
107:04
l 17:54
l 07:01
l 17:56
106:59
l 17:57
106:57
l 17:59
106:54
] 18:01
106:52
l 18:03
106:49
l 18:05
|06:47
l 18:07
106:45
l 18:09
|06:42
l 18:11
106:40
l 18:13
106:37
l 18:15
106:35
l 18:17
106:32
l 18:19
l 06:30
l 18:21
l 06:27
l 18:22
l 06:25
l 18:24
l 06:22
l 18:26
l 06:20
l 18:28
l 06:18
l 18:30
l 06:15
l 18:32
106:13
l 18:34
106:10
l 18:36
106:08

18:38
06:05
18:39
06:03
18:41
06:00
18:43
05:58
18:45
06:55
19:47
365

l 06:53
l 19:49
l 06:50
l 19:51
106:48
l 19:53
l 06:45
l 19:54
l 06:43
l 19:56
l 06:41
l 19:58
l 06:38
l 20:00
l 06:36
l 20:02
l 06:33
|2Q:04
106:31
l 20:06
[06:28
l 20:08
[06:26
l 20:09
106:24
l 20:11
106:21
l 20:13
106:19
l 20:15
106:16
l 20:17
106:14
l 20:19
|06:12
l 20:21
106:09
l 20:22
106:07
l 20:24
l 06:05
l 20:26
l 06:03
l 20:28
l 06:00
l 20:30
l 05:58
l 20:32
l 05:56
l 20:34
l 05:54
l 20:36
l 05:51
l 20:37
l 05:49
] 20:39
l 05:47
l 20:41
l 05:45
l 20:43

1419

] 05:43
] 20:45
l 05:41
l 20:47
l 05:39
120:48
l 05:37
l 20:50
l 05:35
l 20:52
l 05:32
l 20:54
l 05:31
l 20:56
l 05:29
l 20:58
l 05:27
l 20:59
l 05:25
l 21:01
l 05:23
l 21:03
l 05:21
l 21:05
l 05:19
l 21:06
l 05:17
l 21:08
] 05:16
l 21:10
l 05:14
l 21:12
l 05:12
l 21:13
l 05:11
l 21:15
l 05:09
l 21:17
l 05:07
l 21:18
l 05:06
l 21:20
105:04
l 21:21
l 05:03
l 21:23
l 05:02
l 21:25
l 05:00
l 21:26
104:59
] 21:28
104:58
l 21:29
104:56
l 21:30
104:55
l 21:32
104:54
l 21:33
104:53
l 21:34
l 494

06:01-06:02/1

05:59-06:03/4

05:57-06:04/7

05:56-06:05/9

05:54-06:06/12

05:52-06:06/14

05:51-06:07/16

05:49-06:07/18

05:47-06:07/20

05:46-06:08/22

05:44-06:07/23

05:43-06:08/25

05:41-06:07/26

05:40-06:07/27

05:38-06:06/28

05:37-06:06/29

05:36-06:06/30

05:34-06:05/31

05:33-06:05/32

05:32-06:04/32

05:31-06:04/33

05:30-06:03/33

05:29-06:02/33

20:56-21:00/4
05:29-06:01/32
20:53-21:01/8
05:29-05:58/29
20:52-21:02/10
05:30-05:57/27

615

l Juni

[04:52
l 21:36
104:51
l 21:37
104:50
l 21:38
104:49
l 21:39
104:48
l 21:41
104:47
l 21:42
104:47
l 21:43
104:46
121:44
104:45
l 21:45
104:45
|Z1:46
104:44
121:46
104:44
l 21:47
]04:44
] 21:48
104:43
l 21:49
104:43
l 21:49
104:43
l 21:50
104:43
l 21:50
104:43

21:51
04:42
21:51
04:43
21:52
04:43
21:52
04:43
21:52

[04:43
21:52

[04:43
21:53

[04:44
21:53

104:44
21:53
04:44
21:53
04:45
21:53
04:45
21:52
04:46
21:52

20:50-21:03/13
05:30-05:56/26
20:49-21:04/15
05:30-05:55/25
20:49-21:05/16
05:30-05:54/24
20:49-21:07/18
05:32-05:54/22
20:48-21:08/20
05:32-05:53/21
20:47-21:08/21
05:32-05:51/19
20:48-21:10/22
05:33-05:52/19
20:47-21:10/23
05:33-05:51/18
20:47-21:11/24
05:34-05:51/17
20:47-21:12/25
05:34-05:50/16
20:47-21:13/26
05:35-05:51/16
20:47-21:13/26
05:36-05:51/15
20:47-21:13/26
05:36-05:50/14
20:47-21:14/27
05:36-05:50/14
20:47-21:14/27
05:37-05:50/13
20:47-21:15/28
05:38-05:50/12
20:48-21:15/27
05:38-05:50/12
20:48-21:15/27
05:39. 05:50/11
20:48-21:15/27
05:39-05:50/11
20:48-21:16/28
05:39-05:50/11
20:48-21:16/28
05:39-05:50/11
20:48-21:16/28
05:39-05:50/11
20:48-21:16/28
05:40-05:51/11
20:49-21:17/28
05:40-05:51/11
20:49-21:16/27
05:40-05:51/11
20:50-21:17/27
05:41-05:52/11
20:50-21:17/27
05:40-05:52/12
20:49-21:16/27
05:41-05:53/12
20:50-21:17/27
05:40-05:53/13
20:51-21:18/27
05:40-05:54/14

1511
1193

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

Tag im Monat Sonnenaufgang (5S:MM)
Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Pn^ekt:

19-095-GBK-02
Beschreibung:

Schattenwurfgutachten für die Errichtung und den Betn'eb neuer Windenerflieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzeizierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 6 - WEA 6
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

l

2

3

4

5

6

7

s

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
Anzahl Minuten mit Schatten

l Juli

104:47
21:52
04:47
21:52
04:48
21:51
04:49
21:51
04:50
21:50
04:51
21:50
04:51
21:49
04:52
21:48
04:53
21:48
04:55
21:47
04:56
21:46
04:57
21:45
04:58
21:44
04:59

l 21:43
05:00
21:42
05:02

l 21:41
l 05:03
121:40
105:04
l 21:39
l 05:06
l 21:37
l 05:07
l 21:36
l 05:09
l 21:35
l 05:10
l 21:33
l 05:12
l 21:32
l 05:13
l 21:30
l 05:15
l 21:29
l 05:16
l 21:27
l 05:18
l 21:26
l 05:20
l 21:24
l 05:21
] 21:22
l 05:23
l 21:21
l 05:24
l 21:19
1515

l August ISeptemb^Oktober l November [Dezember

20:51-21:17/26
05:39-05:54/15
20:51-21:17/26
05:40-05:55/15
20:52-21:18/26
05:40-05:56/16
20:52-21:17/25
05:40-05:56/16
20:52-21:16/24
05:39-05:56/17
20:53-21:16/23
05:39-05:57/18
20:54-21:16/22
05:39-05:58/19
20:54-21:15/21
05:39-05:58/19
20:55-21:14/19
05:39-06:00/21
20:56-21:14/18
05:38-06:01/23
20:57-21:13/16
05:38-06:02/24
20:57-21:12/15
05:38-06:03/25
20:58-21:11/13
05:38-06:04/26
21:00-21:10/10
05:38-06:05/27
21:01-21:09/8
05:37-06:07/30
21:06-21:08/2
05:38-06:10/32
05:38-06:11/33

05:39-06:12/33

05:40-06:13/33

05:42-06:14/32

05:43-06:15/32

05:44-06:15/31

05:46-06:16/30

05:47-06:16/29

05:49-06:17/28

05:50-06:17/27

05:52-06:18/26

05:53-06:18/25

05:55-06:18/23

05:56-06:18/22

05:58-06:18/20

1061

l 05:26
l 21:17
l 05:28
l 21:15
l 05:29
l 21:14
l 05:31
l 21:12
l 05:33
l 21:10
l 05:35
l 21:08
l 05:36
l 21:06
l 05:38
121:04
105:40
l 21:02
l 05:42
l 21:00
l 05:43
l 20:58
l 05:45
l 20:56
l 05:47
l 20:54
l 05:49
l 20:52
l 05:50
l 20:50
l 05:52
l 20:47
105:54
l 20:45
l 05:56
l 20:43
l 05:58
l 20:41
l 05:59
l 20:39
106:01

20:36
06:03
20:34
06:05
20:32
06:07
20:29
06:08
20:27
06:10
20:25
06:12
20:22
06:14
20:20
06:15
20:18
06:17
20:15
06:19
20:13
462

05:59-06:17/18

06:01-06:17/16

06:02-06:16/14

06:04-06:16/12

06:05-06:15/10

06:07-06:14/7

06:09-06:13/4

06:10-06:11/1

106:21
l 20:11
106:23
l 20:08
|06:24
l 20:06
106:26
l 20:03
106:28
l 20:01
l 06:30
l 19:58
l 06:32
l 19:56
l 06:33
119:54
106:35
l 19:51
106:37
l 19:49
106:39
l 19:46
106:41
119:44
106:42
l 19:41
106:44
l 19:39
106:46
l 19:36
106:48
l 19:34
106:49
l 19:31
106:51
l 19:29
106:53
l 19:26
106:55
l 19:24
106:57
l 19:21
106:58
l 19:19
107:00

19:16
07:02
19:14
07:04
19:11
07:06
19:09
07:07
19:06
07:09
19:04
07:11
19:01
07:13
18:59

384
82

l 07:15
l 18:56
l 07:16
l 18:54
l 07:18
l 18:51
l 07:20
l 18:49
l 07:22
l 18:46
l 07:24
l 18:44
l 07:26
l 18:42
l 07:27
l 18:39
l 07:29
l 18:37
l 07:31
l 18:34
l 07:33
l 18:32
l 07:35
l 18:30
l 07:37
l 18:27
l 07:39
l 18:25
l 07:41
l 18:22
l 07:42
l 18:20
107:44
l 18:18
107:46
l 18:15
l 07:48
l 18:13
l 07:50
l 18:11
l 07:52
l 18:09
l 07:54
l 18:06
l 07:56
l 18:04
l 07:58
l 18:02
l 08:00
l 18:00
l 08:02
l 17:57
107:04
l 16:55
l 07:05
l 16:53
l 07:07
l 16:51
l 07:09
l 16:49
l 07:11
l 16:47
1330

17:10-17:21/11

17:08-17:23/15

17:06-17:24/18

17:05-17:25/20

17:04-17:26/22

17:03-17:26/23

17:03-17:26/23

17:03-17:26/23

17:03-17:25/22

16:03-16:25/22

16:03-16:24/21

16:04-16:22/18

16:05-16:20/15

16:06-16:18/12

265

07:13
16:45
07:15
16:43
07:17
16:41
07:19
16:39
07:21
16:37

l 07:23
16:35
07:25
16:33
07:27
16:31
07:29
16:29
07:31
16:28
07:33
16:26

l 07:35
16:24
07:37
16:22
07:39
16:21
07:41
16:19
07:43
16:18
07:44
16:16
07:46
16:14
07:48
16:13
07:50
16:12
07:52
16:10
07:54
16:09
07:55
16:08
07:57
16:06
07:59
16:05
08:01
16:04
08:03
16:03
08:04
16:02
08:06
16:01
08:07
16:00

16:08-16:15/7

16:10-16:13/3

14:25-14:31/6
12:57-13:05/8
14:23-14:34/11
12:54-13:09/15
14:22-14:36/14
12:52-13:11/19
14:21-14:37/16
12:51-13:14/23

259

08:09
15:59
08:11
15:58
08:12
15:57
08:14
15:57
08:15
15:56
08:17
15:56
08:18
15:55
08:19
15:55
08:21
15:54
08:22
15:54
08:23
15:53
08:24
15:53
08:25
15:53
08:26
15:53
08:27
15:53
08:28
15:53
08:29
15:53
08:30
15:53
08:31
15:53
08:32
15:54
08:32
15:54
08:33
15:54
08:33
15:55

[08:34
15:55

[08:34
15:56

108:35
15:57

l 08:35
15:57

l 08:35
15:58

l 08:35
15:59

l 08:35
16:00
08:35
16:01
232

122

14:21-14:39/18
12:50-13:16/26
14:20-14:39/19
12:49-13:16/27
14:20-14:41/21
12:48-13:18/30
14:20-14:42/22
12:48-13:20/32
14:19-14:42/23
12:47-13:20/33
14:20-14:43/23
12:47-13:22/35
14:20-14:44/24
12:47-13:22/35
14:20-14:45/25
12:47-13:24/37
14:20-14:45/25
12:47-13:24/37
14:20-14:45/25
12:46-13:24/38
14:21-14:47/26
12:47-13:26/39
14:21-14:47/26
12:47-13:27/40
14:21-14:48/27
12:47-13:27/40
14:21-14:48/27
12:47-13:28/41
14:22-14:49/27
12:48-13:28/40
14:22-14:49/27
12:48-13:29/41
14:23-14:50/27
12:48-13:30/42
14:23-14:50/27
12:49-13:30/41
14:23-14:50/27
12:48-13:30/42
14:24-14:51/27
12:49-13:31/42
14:25-14:52/27
12:50-13:32/42
14:24-14:52/28
12:50-13:32/42
14:25-14:53/28
12:51-13:33/42
14:26-14:53/27
12:51-13:33/42
14:26-14:53/27
12:51-13:33/42
14:27-14:54/27
12:52-13:34/42
14:27-14:54/27
12:53-13:34/41
14:28-14:55/27
12:53-13:35/42
14:28-14:55/27
12:54-13:35/41
14:29-14:56/27
12:55-13:35/40
14:29-14:56/27
12:55-13:36/41

1987

Tabellen-Layout: Die Daten für jeden Tag sind In folgender Matrix wiedergegeben (Sommeizeit wie Bezugsjahr):

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

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt; Beschreibung:

19-095-GBK-02 Schattenwurfgutachten für die Erhchtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

UzenziefteT Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 7 - WEA 7
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsnchtung
Die Windenergieanlage/n isVsind immer in Betrieb

|J»nil«r IFdiruar IMira lApifl

l l 08:35 | 08:06 | 07:08 | 06:53
l 16:02 | 16:53 | 17:50 ] 19:49

2 | 08:35 | 08;04 | 07:06 | 06:50
l 16:03 | 16:55 | 17:52 | 19:51

3 | 08:35 | 08:02 | 07:04 | 06:48
l 16:05 | 16:57 | 17:54 | 19:53

4 | 08:35 | 08:01 | 07:01 | 06:45
l 16:06 | 16:59 | 17:56 | 19:H

5 | 08:35 | 07:59 | 06:59 | 06:43
l 16:07 | 17:01 | 17:5S | 19:56

6 l 08:34 | 07:57 | 06:57 | 06:41
l 16:08 | 17:03 | 17:59 | 19:58

7 ] 08:M | 07:55 | 06:54 | 06:38
] 16:10 | 17:05 | 18:01 | 20:00

8 | 08:33 | 07:53 | 06:52 | 06:36
l 1G:11 | 17:07 | 18:03 | 20:02

9 l 08:33 | 07:51 | 06:49 | 06:33
l 16:12 | 17:10 | 18:05 | 20:04

10 l 08:32 | 07:49 | 06:47 | 06:31
l 16:14 | 17:12 | 18:07 | 20:06

11 l 08:31 | 07:47 | 06:45 | 06:28
l 16:15 | 17:14 | 18:09 | 20:08

12 l 08:31 l 07:45 | 06:42 | 06:26
l 16:17 | 17:16 | 18:11 | 20:09

13 | 08:30 | 07:43 | 06:-(0 | 06:24
l 16:18 | 17:18 | 18:13 | 20:11

M | 08:29 | 07:41 | 06:37 | 06:21
l 16:20 | 17:20 | 18:15 | 20:13

15 i 08:28 | 07:39 | 06:35 | 06:19
l 16:22 | 17:22 | 18:17 | 20:15

16 | 08:27 | 07:37 | 06:32 l 06:17
l 16:23 l 17:24 | 18:19 | 20:17

17 | 06:26 | 07:35 | 06:30 | 06:11
l 16:25 | 17:26 | 18:21 | 20:19

18 l 08:25 | 07:33 | 06:27 | 06:12 06:38-06:43/5
l 16:27 | 17:28 | 18:22 | 20:21

19 | 08:24 | 07:31 | 06:25 | 06:10 06:36-06:45/9
l 16:29 | 17:30 | 18:24 | 20:22

20 | 08:23 l 07:29 | 06:22 | 06:07 06:31-06:47/13
l 16:30 | 17:32 | 18:26 | 20:24

21 | 08:22 | 07:26 | 06:20 | 06:05 19:51-19:59/8
i 16:32 i 17:34 | 18:28 | 20:26 06:32-06:48/16

22 | 08:21 | 07:21 | 06:18 | 06:03 19:48. 20:01/13
l 16:34 | 17:36 | 18:30 | 20:28 06:29-06:48/19

23 | 08:19 | 07:22 | 06:15 | 06:00 19:47-20:03/16
l 16:36 | 17:38 | 18:32 | 20:30 06:27-06:18/21

24108:18 107:20 |06:13 | 05:58 19:45-20:05/20
l 16:38 | 17:40 | 18:34 | 20:32 06:25-06:43/24

25108:17 107:18 1 06:10 | 05:56 19:44-20:07/23
l 16:10 | 17:42 | 18:36 | 20:34 06:23-06:19/26

26 | 08:15 | 07:15 | 06:06 | 05:54 19:-W-20:08/24
l 16:12 | 17:14 | 18:38 | 20:36 06:21-06:49/28

27|08:14 |07:13 1 06:05 105:51 19:43-20:10/27
i 16:44 | 17:16 | 18:39 | 20:37 06:19.06:49/30

28 | 08:12 | 07:11 | 06:03 ] 05:49 19:42-20:09)27
i 16:45 | 17:18 | IB:41 | 20:39 06:17-06:49/32

29 108:11 l l 06:00 | 05:47 19:41-20:09/28
l 16:47 | l 18:43 | 20:41 06:15-06:49/34

30 | 08:09 | l 05:58 | 05:45 19:41-20:09/28
l 16:49 i l 18:45 | 20:13 06:13-06:48/35

31 108:07 | l 06:55 |
116:51 | 119:47 |

Sonnenschelnstunden | 24B | 271 | 365 | 419
Anzahl Minuten mit Schalten 0 0 0 506

l Md
l 05:43
l 20:45
105:41
l 20:47
l 05:39
120:48
l 05:37
l 20:50
l 05:35
l 20:52
l 05:33
l 20:51
105:31
l 20:56
l 05:29
l 20:58
105:27
[ 20:59
105:25
l 21:01
l 05:23
121:03
105:21
121:05
105:19
[21:06
l 05:17
121:08
105:16
l 21:10
l 05:11
l 21:12
l 05:12
l 21:13
105:11
l 21:15
105:09
l 21:17
105:07
l 21:18
105:06
l 21:20
105:01
l 21:21
105:03
121:23
105:02
l 21:25
105:00
l 21:26
104:59
l 21:28
104:58
121:29
104:56
l 21:30
104:55
l 21:32
104:54
l 21:33
104:53
121:34
[494

19:11-20:09/28
06:11-06:48/37
19:41-20:09/28
06:09-06:47/38
19:42-20:10/28
06:07-06:46/35
19:42-20:09/27
06:05-06:45/40
19:12-20:06/26
06:03-06:44/41
19:12-20:08/26
06:01-06:43/42
19:43-20:07/24
05:59-06:41/42
19:43-20:06/23
05:58-06:39/41
19:44-20:04/20
05:59-06:37/38
19:46-20:04/18
05:59-06:33/34
U:4S-20:02/U
05:58-06:31/33
19:49-19:59/10
05:59-06:31/32
05:59-06:29/30

06:0(M)6:27/27

06:01-06:25/24

06:01-06:2'1/23

06;02-06:2/1/22

06:03-06:22/19

06:04-06:22/18

06:05-06:20/15

06:07-<16;18/11

06:11-06:15/4

20:56-20:57/1

20:54-20:59/5

20:52-21:00/8

20:51-21:01/10

20:50-21:02/12

958

l Juni

104:52
] 21:36
104:51
l 21:37
104:50
121:38
104:49
l 21:39
104:48
l 21:41
104:48
l 21:42
104:47
l 21:43
|04:-t6
|21:-M
104:46
l 21:45
|04:45
121:46
|04:4<1
|21:46
|04:<M
l 21:47
|04:<W
121:48
104:43
l 21:49
104:43
l 21:49
104:43
l 21:50
l 01:43
l 21:50
104:43
l 21:51
|(M:43
l 21:51
|(M:43
l 21:52
104:43
l 21:52
l 04:43
l 21:52
104:43
l 21:52
104:43
l 21:53
l 04:44
l 21:53
im:w
l 21:53
|(M:14
l 21:53
101:45
l 21:53
101:45
l 21:52
104:46
l 21:52
l
l
|511

20:19-21:03/14
05:25-05:27/2
20:49-21:04/15
05:24-05:28/4
20:48-21:05/17
05:23-05:28/5
20:48-21:07/19
05:23-05:30/7
20:18-21:08/20
05:22-05:30/8
20:47-21:08/21
05:21-05:30/9
20:18-21:10/22
05:21-05:31/10
20:47-21:10/23
05:20-05:31/11
20:18-21:11/23
05:20-05:32/12
20:17-21: l V25
05:19-05:32/13
20:47-21:13/26
05:19-05:33/14
20:48-21:1'V26
05:19-05:33/14
20:47-21:14/27
05:18-05:33/15
20:47-21:15/28
05:18-05:33/15
20:48-21:15/27
05:1M5:3/1/16
20:48-21:16/28
05:18-05:34/16
20:48-21:17/29
05:18<5:35/17
2[):48-21:17/29
05:18-05:35/17
20:48-21:17/29
05:18-05:35/17
20:49-21;1S/29
05:18-05:35/17
20:49-21:18/29
05:18-05:35/17
20:49-21:18/29
05:18-05:35/17
20:49-21:18/29
05:19-05:36/17
20:5 0.21:19/29
05:19-05:36/17
20:49-21:18/29
05:19-05:36/17
20:50-21:19/29
05:20-05:37/17
20:50-21:18/28
05:20-05:37/17
20:50-21:18/28
05:21-05:37/16
20:51-21:18/27
05:21<5:37/16
20:51-21:18/27
05:22-05:37/15

l Mi

104:47
l 21:52
104:47
l 21:52
104:18
l 21:51
104:19
l 21:51
104:50
l 21:50
104:51
l 21:50
104:52
121:19
104:52
121:18
104:54
121:18
104:55
l 21:47
104:56
l 21:1«
104:57
l 21:45
101:58
121:44
104:59
l 21:43
l 05:01
l 21:42
105:02
l 21:41
105:03
|21:40
105:05
l 21:39
|OS:06
l 21:37
l 05:07
l 21:36
105:09
l 21:35
l 05:10
l 21:33
l 05:12
l 21:32
l 05:13
l 21:30
l 05:15
l 21:29
l 05:16
l 21:27
l 05:18
l 21:26
l 05:20
l 21:24
l 05:21
l 21:22
105:23
l 21:21
l »5:24
l 21:19
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05:25-05:38/13
20:52-21:16/24
05:25-05:37/12
20:53-21:16/23
05:26-05:37/11
20:5+21:16/22
05:27-05:37/10
20:54.21:15/21
05:28-05:37/9
20:55-21:14/19
05:29-05:37/8
20:55-21:14/19
05:30-05:36/6
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20:57-21:12/15
05:32-05:35/3
20:57-21:11/14
05:33-05:35/2
20:58-21:10/12

20:59-21:09/10
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06:10-06:39/29
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19:55-20:14/19
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06:08-06:49/11
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06:09-06:51/42
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06:12-06:53/41
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06:14-06:55/41
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06:2746:56/29
19:50-20:13/23
06:28-06:55/27
19:51-20:11/20
06:3[M)6:54/24
19:52-20:09/17
06:32-06:51/22
19:52-20:06/14
06:3+06:53/19
19:55-20:M/9
06:35-06:52/17
19:58-20:02/4
06:37-06:51/14
06:39-06:50/11

06:40-06:17/7

106:21
l 20:11
106:23
120:08
106:24
120:06
106:26
l 20;03
106:28
l 20:01
|06:3D
l 19:58
l 06:32
l 19:56
106:33
l 19:54
106:35
l 19:51
|06;37
l 19:49
106:39
119:46
106:41
119:44
106:42
l 19:41
|06:<M
l 19:39
|OG:46
l 19:36
106:48
119:31
106:49
l 19:31
106:51
l 19:29
|06:S3
l 19:2G
106:55
l 19:24
106:57
l 19:21
106:58
l 19:19
107:00
l 19:16
107:02
l 19:14
107:04
l 19:11
|07;06
119:09
l 07:07
119:06
107:09
|19:CW
l 07:11
l 19:01
l 07:13
l 18:59

1384

107:15
l 18:56
l 07:16
l 18:54
l 07:18
l 18:51
l 07:20
l 18:49
l 07:22
l 18:46
l 07:21
118:14
l 07:26
l 18:42
l 07:27
l 18:39
l 07:29
l 18:37
l 07:31
118:34
l 07:33
l 18:32
l 07:35
118:30
l 07:37
l 18:27
l 07:39
118:25
l 07:11
118:22
l 07:'12
l 18:20
107:44
l 18:18
|07:46
118:15
107:48
118:13
107:50
l 18:11
l 07:52
118:09
107:54
118:06
l 07:56
118:04
107:58
l 18:02
108:1»
118:00
108:02
l 17:58
107:04
l 16:55
107:06
l 16:53
l 07:07
l 16:51
107:09
l 16:49
l 07:11
l 16:47
1330

l 07:13
l 16:45
l 07:15
l 16:13
l 07:17
l 16:41
l 07:19
116:39
l 07:21
l 16:37
l 07:23
l 16:35
] 07:25
l 16:33
] 07:27
l 16:31
107:29
116:29
l 07:31
l 16:28
l 07:33
l 16:26
|07:3S
l 16:24
l 07:37
l 16:22
107:39
l 16:21
l 07:41
l 16:19
l 07:43
l 16:18
107:14
l 16:16
107:46
l 16:14
107:48
l 16:13
107:50
l 16:12
l 07:52
l 16:10
l 07:54
l 16:09
l 07:55
l 16:08
l 07:57
l 16:06
l 07:59
116:05
108:01
|16:<M
108:03
|16:C3
|08:M
l 16:02
108:06
116:01
108:07
116:00
l
l
]259

108:09
l 15:59
108:11
115:58
108:12
l 15:58
|oa:M
l 15:57
l 08:15
115:56
l 08:17
115:56
11)8:18
115:55
l [8:19
l 15:55
108:21
l 15:M
108:22
|15:M
108:23
115:53
|08:24
l 15:53
103:25
l 15:53
108:26
l 15:53
l 08:27
115:53
|08:28
l 15:53
108:29
l 15:53
108:30
l 15:53
108:31
l 15:53
108:31
115:54
108:32
115:54
108:33
|15;51
108:33
] 15:55
|08;34
l 15:56
108:34
] 15:56
108:35
l 15:57
108:35
l 15:58
108:35
l 15:58
108:35
l 15:59
108:35
l 16:00
108:35
l 16:01
|232

0 0

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

Tag im Monat Sonnenaufgang (SS;MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS;MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Pro}ekt:

19-095-GBK-02
Besctirelbixig:

Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenzferta- Anwender:

T&H Ingenieure GmbH
Bremerhavener HeersfraBe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
ßeredinet:

28.08.2019 10:21/3.2. 744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 8 - WEA 8
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die asü-onomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n isüsind immer in Betrieb

Uanuar IFebruar

l l 08:35 l 08:06 15:M-15:55/21
l 16:02 l 16:53

2 | 08:35 l 08:04 15:35-15:54/19
l 16:03 l 16:55

3 | 08:35 l 08:02 15:37-15:52/15
l 16:05 l 16:57

4 | 08:35 l 08:01 15:40-15:51/11
l 16:06 l 16:59

S l 08:35 l 07:59
l 16:07 l 17:01

6 | 08:34 l 07:57
l 16:08 l 17:03

7 i 08:34 15:34-15:35/1 | 07:55
l 16:10 l 17:05

8 | 08:33 15:33-15:36/3 I 07:53
l 16:11 l 17:07

9 | 08:33 15:31-15:37/6 | 07:51
l 16:12 l 17:09

10 l 08:32 15:31-15:39/8 | 07:49
l 16:14 l 17:11

11 l 08:31 15:31-15:41/10 | 07:47
l 16:15 l 17:14

12 | 08:31 15:30-15:43/13 | 07:15
l 16:17 l 17:16

13 | 08:30 15:30-15:45/15 1 07:43
l 16:18 l 17:18

M | 08:29 15:30-15:17/17 | 07:11
l 16:20 l 17:20

15 | 08:28 15:29-15:48/19 | 07:39
l 16:22 l 17:22

16 | 08:27 15:29-15:50/21 | 07:37
l 16:23 l 17:24

17 | 08:26 15:29-15:52/23 | 07:35
l 16:25 l 17:26

18 | 08:25 15:29-15:54/25 | 07:33
l 16:27 l 17:28

19 | 08:24 15:28-15:54/26 | 07:31
l 16:29 l 17:30

20 | 08:23 15:29-15:55/26 1 07:29
l 16:30 l 17:32

21 | 08:22 15:29-15:56/27 I 07:26
l 16:32 l 17:34

22 | 08:21 15:29-15:56/27 I 07:24
l 16:34 l 17:36

23 i 08:19 15:29-15:57/28 | 07:22
l 16:36 l 17:38

24 l 08:18 15:29-15:56/27 I 07:20
l 16:38 l 17:40

25108:17 15:29-15:56/27 | 07:18
l 16:40 l 17:42

26|08:15 15:30-15:57/27 | 07:15
l 16:12 l 17:41

27 l 08: W 15:30-15:57/27 | 07:13
l 16:43 l 17:46

28|08:12 15:30-15:56/26 107:11
l 16:45 l 17:48

29 | 08:11 15:32-15:57/25 I
l 16:47 l

30 | 08:09 15:32-15:56/24 1
l 16:19 l

31 | 08:07 15:33-15:56/23
l 16:51

Sonnenscheinstunden | 248 l 271
Anzahl Minuten mit Schatten 501 66

IMiiz [April |Hai |Juni |Jul] |Augurt | Se|>temb40Mnber [November [Dezember

107:08
l 17:50
107:06
l 17;52
107:04
l 17:54
l 07:01
l 17:56
l 06:59
l 17:57
l 06:57
l 17:59
106:54
l 18:01
106:52
l 18:03
106:49
l 18:05
106:47
l 18:07
106:45
l 18:09
|06:42
l 18:11
l 06:40
l 18:13
106:37
l 18:15
106:35
l 18:17
l 06:32
l 18:19
106:30
l 18:21
106:27
l 18:22
l 06:25
l 18:24
l 06:22
l 18:26
l 06:20
l 18:28
l 06:18
l 18:30
106:15
l 18:32
106:13
118:34
[06:10
l 18:36
l 06:08
l 18:38
] 06:05
l 18:39
l 06:03
l 18:41
l 06:00
l 18:43
l 05:58
l 18:45
l 06:55
l 19:47
i 365

106:53
l 19:49
106:50
l 19:51
|OG:48
l 19:53
|06:45
l 19:5-1
106:13
l 19:56
106:11
l 19:58
106:38
120:00
106:36
l 20:02
|06;33
120:04
|06;31
120:06
|06;28
l 20:07
106:26
120:09
106:24
l 20:11
|06:2I
l 20:13
106:19
l 20:15
106:16
l 20:17
l 06:14
l 20:19
106:12
l 20:21
l 06:09
l 20:22
106:07
l 20:24
106:05
l 20:26
106:03
l 20:28
106:00
l 20:30
l 05:58
l 20:32
l 05:56
120:34
105:54
l 20:35
l 05:51
l 20:37
l 05:49
l 20:39
l 05:17
l 20:11
105:15
l 20:13

1419

105:43
l 20:45
105:41
l 20:47
105:39
l 20:4S
105:37
l 20:50
105:34
l 20:52
l 05:32
l 20:S4
105:30
l 20:56
105:29
120:58
l 05:27
l 20:59
l 05:25
l 21:01
l 05:23
l 21:03
l 05:21
121:05
l 05:19
121:06
l 05:17
121:08
l 05:16
l 21:10
l OS:M
l 21:12
105:12
l 21:13
1(15:11
l 21:15
105:09
l 21:17
105:07
l 21:18
105:06
l 21:20
l 05:01
] 21:21

05:03
21:23
05:02
21:24
05:00
21:26

l 04:59
l 21:27
|04:58
l 21:29
104:56
121:30
104:55
l 21:32
|04:M
l 21:33
104:53
l 21:34
|194

0 0

l D4:52
l 21:36
104:51
l 21:37
104:50
121:38
|M:19
l 21:39
11)4:48
l 21:41
104:47
l 21:42
104:47
l 21:43
|04:46
|21:44
104:45
l 21:45
|04:15
121:46
101:44
121:46
|04;44
l 21:47
104:44
121:48
104:43
l 21:49
104:43
l 21:49
|04:43
l 21:50
|04:43
l 21:50
|(M:13
l 21:51
|(M:12
l 21:51
104:43
l 21:52
l 04:43
l 21:52
|(M:43
l 21:52
104:43
] 21:52
|(M:43
121:53
|(M:13
l 21:53
|(M:'14
l 21:53
104:44
l 21:53
104:45
l 21:53
|04:4S
l 21:52
104:46
l 21:52
l
l

104:17
l 21:52
104:17
l 21:52
104:48
l 21:51
|04:t9
l 21:51
104:50
l 21:50
104:51
l 21:50
101:51
l 21:49
|04:S2
121:18
|(M:53
121:48
104:55
l 21:47
104:56
121:46
104:57
l 21:45
104:58
|21:'M
104:59
l 21:43
[05:00
] 21:42
105:02
l 21:41
105:03
l 21:40
l 05:04
121:38
l 05:06
l 21:37

05:07
l 21:36

05:09
l 21:35
|05:1D

21:33
105:12
l 21:32
105:13
l 21:30
105:15
l 21:29
|OS:16
l 21:27
] 05:18
l 21:26

05:20
21:2-1
05:21
21:22
05:23
21:21
05:24
21:19
515

105:26
l 21:17
l 05:28
l 21:15
105:29

21:14
105:31
l 21:12
l 05:33
l 21:10
l 05:35
[21:08
l 05:36
121:06
105:38
l 21:0)
105:40
l 21:02
105:42
[21:00
105:43
l 20:5B
105:45
l 20:56
l 05:47
l 20:51
l 05:49
l 20:52
l 05:50
l 20:50
105:52
l 20:47
105:54
l 20:45
|05:56
l 20:43
l 05:58
l 20:41
l D5:59
l 20:39
l D6:01
l 20:36
l 06:03
|20:M
l 06:05
l 20:32
106:07
l 20:29
106:08
l 20:27
106:10
] 20:25
106:12
l 20:22
l D6:14
l 20:20
106:15
l 20:18
106:17
l 20:15
l 06:19
l 20:13
1162

|06:21
l 20:11
l 06:23
l 20:08
l 06:24
l 20:06
l 06:26
l 20:03
l 06:28
l 20:01
106:30
l 19:58
|06;32
119:56
[06:33
l 19:53
106:35
l 19:51
|06:37
l 19:49
106:39
[ 19:46
[06:40
l 19:14
106:12
l 19:11
|06;44
119:39
106:46
119:36
|06:48
l 19:34
106:49
l 19:31
106:51
l 19:29
106:53
l 19:26
106:55
l 19:24
106:57
l 19:21
106:58
l 19:19
107:00
l 19:16
l 07:02
l 19:14
|07:M
l 19:11
l 07:06
l 19:09
l 07:07
119:06
107:09
l 19:04
l 07:11
l 19:B1
l 07:13
l 18:59
l

|384
0 ' 0

l 07:15
l 18:56
l 07:16
l 18:51
l 07:18
l 18:51
l 07:20
l 18:49
107:22
118:46
107:24
|18;4t
l 07:26
l 18:42
l 07:27
l 18:39
l 07:29
l 18:37
l 07:31
118:34
l 07:33
l 18:32
l 07:35
l 18:30
l 07:37
l 18:27
l 07:39
l 18:25
] 07:41
118:22
l 07:42
l 18:20
|07:44
l 18:18
|07:46
l 18:15
|07;48
l 18:13
l 07:50

18:11
l 07:52
118:09
107:54
118:06
l 07:56
l 18:04
107:58
l 18:02
|08:00
118:00
108:02
l 17:57
107:04
l 16:55
107:05
l 16:53
l 07:07
l 16:51
|07:09
l 16:49
l 07:11
l 16:47
1330

l 07:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39
l 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
116:29
l 07:31
l 16:28
l 07:33
l 16:26
l 07:35
l 16:24
l 07:37
l 16:22
l 07:39
l 16:21
l 07:11
l 16:19
l 07:12
l 16:18
|07:14
l 16:16
107:46
l 16:14
107:18
l 16:13
l 07:50
l 16:12
l 07:52
l 16:10
l 07:54
l 16:09
l 07:55
l 16:08
l 07:57
116:06
l 07:59
l 16:05
108:01
l 16:04
]08:02
l 16:03
|08:04
l 16:02
108:06
l 16:D1
|08:D7
l 16:00
l
l
|259

15:11-15:20/9

15:08-15:22/14

15:07-15;24/17

15:05-15:25/20

15:05-15:27/22

15:05-15:28/23

15:04-15:28/24

15:04-15:29/25

15:03-15:29/26

15:03-15:30/27

15:03-15:30/27

15:03-15:30/27

15:03-15:30/27

15:04-15:31/27

15:04-15:31/27

15:0+15:31/27

15:05-15:31/26

15:06-15:31/25

15:06-15:31/25

15:07-15:29/22

15:08-15:28/20

15:09-15:27/18

15:10-15:26/16

108:09
15:59

l 08:11
l 15:58
l 08:12
l 15:57
] 08:14
l 15:57

08:15
15:56
OS:17
15:56
08:18

l 15:55
108:19
l 15:54
|08;21
l 15:54
|08;22
] 15:54
108:23
l 15:53
|08:24
l 15:53
108:25
l 15:53
108:26
l 15:53
108:27

15:53
|08;28

15:53
108:29
l 15:53
108:30
l 15:53
|08:31
l 15:53
108:31
l 15:54
108:32
l 15:54
|OS;33
l 15:54
108:33
l 15:55
108:34
l 15:55
|08:34
l 15:56
108:35
l 15:57
l 08:35
l 15:57
108:35
l 15:58
108:35
l 15:59
108:35
l 16:00
108:35
l 16:01
1232

15:11-15:25/14

15:12-15:21/12

15:1+15:23/9

15:11-15:22/8

15:16-15:21/5

15:19-15:21/2

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

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

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Mlnuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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pn*u:

19-095-GBK-02
Beschreibung:

Schattenwurfgutachten für die Errichtung und den Betrieb neuer Wlndenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenaerber Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
infD@th-ingenieure.de
BCTechnet:

28.08.2019 10:21/3.2. 744

SHADOW - Kalender pro WEA
rechnun : Gesamtbelastun WEA: 9 - WEA 9

oraussettungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen;

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

l Januar | Februar |Mära |Aphl l Mai

l l 08:35 | 08:06 | 07:08 l 06:53 19:09-19:23/14 l 05:43
i 16:02 i 16:53 l 17:50 l 19:49 07:18-07;44/26 | 20:45

2 j 08:35 i 08:04 | 07:06 l 06:50 19:09-19:26/17 | 05:41
l 16:03 | 16:55 | 17:52 l 19:51 07:16-07:46/30 ] 20:47

3 l 08:35 l 08:02 | 07:04 l 06:48 19:07-19:27/20 | 05:39
i 16:05 ] 16:57 i 17:54 I 19:53 07:14-07:47/33 I 20:48

4 J OS:35 | 08:01 l 07:01 l 06:45 19:07-19:29/22 | 05:37
i 16:06 l 16:59 | 17:56 l 19:54 07:11-07:47/36 I 20:50

5 i 08:35 |07;59 106:59 106:43 19:07-19:30/23 | 05:35
t 16:07 i 17:01 i 17:58 l 19:56 07:09-07:48/39 | 20:52

6108:34 J07:57 106:57 106:41 19:06-19:29/23 | 05:33
1 16:08 i 17:03 | 17:59 l 19:58 07:06-07:47/41 | 20:54

7 i 08:34 j 07:55 | 06:54 106:38 19:07-19:29/22 | 05:31
i 16:10 i 17:05 | 18:01 l 20;00 07:04-07:48/44 | 20:56

8 j 08:33 j 07:53 | 06:52 l 06:36 19:06-19:27/21 I 05:29
i 16:11 i 17:08 j 18:03 l 20:02 07:01-07:47/46 | 20:58

9 i 08:33 |07:51 | 06:49 106:33 19:07-19:26/19 105:27
i 16:12 i 17;10 j 18:05 l 20:04 06:59-07:47/48 | 20:59

10 i 08:32 l 07:49 | 06:47 l 06:31 19:09-19:25/16 | 05:25
i 16:14 i 17:12 | 18:07 l 20:06 06:57-07:47/50 | 21:01

11 i 08:31 i 07:47 i 06:45 l 06:28 19:10-19:23/13 | 05:23
i 16:15 | 17:14 l 18:09 l 20:08 06:54-07:46/52 | 21:03

12 i 08:31 i 07:46 | 06:42 l 06:26 19:13-19:20/7 | 05:21
i 16:17 i 17:16 i 18:11 l 20:09 06:52-07:46/54 I 21:05

13 i 08:30 i 07:43 l 06:40 l 06:24 06:50-07:46/56 I 05:19
l 16:19 | 17:18 | 18:13 l 20:11 l 21:06

14 | 08:29 l 07:41 l 06:37 l 06:21 06;47-07:45/5B | 05:17
i 16:20 | 17:20 | 18:15 l 20:13 l 21;08

15 i 08:28 i 07:39 | 06:35 l 06:19 06;45-07:44/59 | 05:16
i 16:22 | 17:22 | 18:17 l 20:15 l 21:10

16 i 08:27 | 07:37 | 06:32 l 06:17 06:43-07:-)4/61 l 05:14
|16:23 |17:24 |18:19 120:17 121:12

17 i 08:26 J 07:35 J 06:30 l 06:14 06:40-07:42/62 | 05:12
|16:25 |17;26 118:21 120:19 121:13

18 i 08:25 j 07:33 | 06:27 l 06:12 06:38-07:41/63 | 05:11
i 16:27 | 17:28 l 18:23 l 20:21 l 21:15

19 i 08:24 l 07:31 | 06:25 l 06:10 06:36-07:40/64 | 05:09
l 16:29 | 17:30 | 18:24 l 20:22 l 21:17

20 i 08:23 i 07:29 | 06:23 l 06:07 06:36-07:39/63 | 05:08
116:30 |17:32 |18:26 120:24 121:18

21 i 08:22 i 07:27 | 06:20 l 06:05 06:35-07:37/62 | 05:06
i 16:32 | 17:34 | 18:28 l 20:26 l 21:20

22|08:21 |07:24 106:18 106:03 19:58-20:01/3 105:04
i 16:34 i 17:36 l 18:30 l 20:28 06:34-07:34/60 | 21:21

23 i 08:19 | 07:22 | 06:15 l 06:00 19:55-20:03/8 | 05:03
i 16:36 i 17:38 i 18:32 l 20:30 06:34-07:32/58 | 21:23

24 i 08:18 |07:2D 106:13 105:58 19:53-20:05/12 105:02
i 16:38 i 17:40 j 18:34 l 20:32 06:34-07:28/54 | 21:25

25108:17 |07:18 |06:10 105:56 19:52-20:07/15 105:00
i 16:40 i 17:42 j 18:36 l 20:34 06:34-07:22/48 | 21:26

26 i 08:15 |07:15 j 06:08 105:54 19:51-20:08/17 104:59
i 16:42 i 17:44 | 18:38 l 20:36 06:34-07:21/47 | 21:28

27 i 08:14 |07:13 106:05 105:51 19:51-20:10/19 | 04:58
l 16:44 | 17:46 | 18:39 l 20:37 06:34-07:20/46 | 21:29

28 i 08:12 i 07:11 | 06:03 06:28-06:35/7 I 05:49 19:50-20:12/22 104:56
i 16:46 i 17:48 i 18:41 l 20:39 06:34-07:19/45 | 21:30

29 i 08:11 | l 06:00 18:16-18:19/3 | 05:47 19:49-20:13/24 | 04:55
i 16:47 i l 18:43 06:26-06:40/14 | 20:41 06:34-07:17/43 I 21:32

30 | 08:09 | l 05:58 18:13-18:20/7 | 05:45 19:48-20:13/25 | 04:54
i 16:49 | l 18:45 06:23-06:41/18 | 20:43 06:34-07:15/41 | 21:33

31 i 08:08 i l 06:55 19:11-19:22/11 | l 04:53
l 16:51 l l 19:47 07:21-07:44/23 l l 21:34

Sonnenscheinstunden | 248 | 271 1365 1419 _ 1494
Anzahl Minuten mit Schatten 0 0 83 1851

20:15-20:16/1 06:35-07:13/38
19:48-20:13/25
19:48-20:18/30
06:35-07:11/36
19:49-20:21/32
06:36-07:10/34
19:49-20:22/33
06:37-07:09/32
19:50-20:24/34
06:37-07:08/31
19:50-20:25/35
06:38-07:06/28
19:51-20:27/36
06:39-07:05/26
19:52-20:28/36
06:41-07:03/22
19:53-20:31/38
06:43-07:OV18
19:55-20:32/37
06:46-06:58/12
20:04-20:33/29
19:59-20:OV2
20:03-20:33/30

20:03-20:34/31

20:03-20:33/30

20:03-20:34/31

20:03-20:34/31

20:03-20:34/31

20:03-20:33/30

20:03-20:34/31

20:03-20:33/30
20:44-20:47/3
20:04-20:33/29
20:42-20:49/7
20:41-20:51/10
20:04-20:33/29
20:40-20:51/11 05:34-05:36/2
20:04-20:32/28
20:39-20:53/14 05:33-05:39/6
20:05-20:32/27
20:39-20:54/15 05:32-05:41/9
20:06-20:32/26
20:39-20:56/17 05:31-05:42/11
20:06-20:32/26
20:38-20:57/19 05:30-05:43/13
20:07-20:31/24
20:38-20:59/21 05:29-05:45/16
20:08-20:31/23
20:38-21:00/22 05:28-05:45/17
20:09-20:30/21
20:38-21:01/23 05:27-05:46/19
20:10-20:30/20
20:38-21:02/24 05:26-05:47/21
20:10-20:29/19

1492

lluni

l 04:52
l 21:36
l 04:51
l 21:37
t 04:50
l 21:38
l 04:49
l 21:39
104:48
l 21:41
|04:48
l 21;42
l 04:47
l 21;43
104:46
|21;'M
104:46
l 21:45
l 04:45
|21:46
|04:'M
121:46
104:44
l 21:47
104:44
121:48
|04:43
l 21;49
l 04:43
l 21:49
l 04:43
l 21:50
l 04:43
l 21:50
l 04:43
l 21:51
l 04:43
l 21:51
|(M:43
l 21:52
l 04:43
l 21:52
l 04:43
l 21:52
104:43
l 21:52
l 04:43
l 21:53
[04:44
l 21:53
104:44
l 21:53
104:44
l 21:53
l 04:45
l 21:53
104:45
l 21:52
104:46
l 21:52
l
l
1511

20:37-21:03/26 05:25-05:47/22
20:11-20:28/17
20:37-21:04/27 05:24-05:48/24
20:12-20:27/15
20:37-21:04/27 05:23-05:48/25
20:13-20:26/13
20:38-21:05/27 05:23-05:49/26
20:16-20:26/10
20:38-21:05/27 05:22-05:50/28
20:17-20:23/6
20:37-21:05/28
05:21-05:50/29
20:38-21:06/28
05:21-05:51/30
20:38-21:05/27
05:20-05:51/31
20:38-21:06/28
05:20-05:51/31
20:38-21:05/27
05:19-05:51/32
20:39-21:06/27
05:19-05:52/33
20:39-21:07/28
05:19-05:53/34
20:39-21:06/27
05:18-05:52/34
20:39-21:06/27
05:18-05:53/35
20:40-21:07/27
05:18-05:53/35
20:40-21:07/27
05:18-05:53/35
20:40-21:07/27
05:18-05:54/36
20:41-21:07/26
05:18-05:54/36
20:41-21:08/27
05:18-05:54/36
20:41-21:08/27
05:18-05:54/36
20:41-21:08/27
05:18-05:55/37
20:41-21:08/27
05:18-05:55/37
20:42-21:09/27
05:19-05:56/37
20:42-21:09/27
05:19-05:55/36
20:42-21:09/27
05:19-05:55/36
20:43-21:09/26
05:20-05:56/36
20:42-21:09/27
05:20-05:56/36
20:42-21:09/27
05:21-05:56/35
20:43-21:10/27
05:21-05:56/35
20:43-21:10/27
05:22-05:57/35

1860

Tabelten-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommeraeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

windPRO 3. 2.744 l EMD International W, Tel. +45 96 3S 14 44, mm. emd. dk, windproSemd.dk 28.08.2019 10:22 / 56
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Projekt: BesdTrelüung:

19-095-GBK-02 Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08. 2019 10:21/3. 2. 744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 9 - WEA 9
oraussetzungen für Berechnung des Schattenwurfs

Referengahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
Anzahl Minuten mit Schatten

l Juli

104:47
l 21:52
104:47
l 21:52
104:48
l 21:51
104:49
l 21:51
l 04:50
l 21:50
l 04:51
l 21:50
104:52
l 21:49
104:53
121:48
104:54
121:48
104:55
l 21:47
104:56
121:46
104:57
l 21:45
104:58
|21:44
104:59
l 21:43
l 05:01
l 21:42
l 05:02
l 21:41
l 05:03
l 21:40
l 05:05
l 21:39
l 05:06
l 21:37
l 05:07
l 21:36
l 05:09
l 21:35
l 05:10
l 21:33
l 05:12
l 21:32
l 05:13
l 21:30
l 05:15
l 21:29
l 05:16
l 21:27
l 05:18
l 21:26
l 05:20
l 21:24
l 05:21
l 21:22
l 05:23
l 21:21
l 05:24
l 21:19
1514

l August l September (Oktober | Novembet-Dezem

20:43-21:10/27
05:22-05:56/34
20:43-21:10/27
05:23-05:56/33
20:44-21:11/27
05:24-05:57/33
20:43-21:10/27
05:25-05:57/32
20:43-21:11/28
05:25-05:56/31
20:44-21:11/27
05:26-05:56/30
20:44-21:11/27
05:27-05:57/30
20:44-21:12/28
05:28-05:57/29
20:45-21:12/27 05:29-05:56/27
20:24-20:31/7
20:45-21:12/27 05:30-05:56/26
20:22-20:33/11
20:45-21:12/27 05:31-05:56/25
20:21-20:34/13
20:45-21:12/27 05:32-05:56/24
20:20-20:35/15
20:45-21:11/26 05:33-05:55/22
20:19-20:36/17
20:45-21:10/25 05:34-05:55/21
20:18-20:37/19
20:46-21:09/23 05:36-05:55/19
20:17-20:38/21
20:47-21:09/22 05:37-05:54/17
20:18-20:39/21
20:47-21:08/21 05:38-05:53/15
20:17-20:40/23
20:47-21:06/19 05:39-05:52/13
20:16-20:40/24
20:48-21:05/17 05:40-05:51/11
20:15-20:41/26
20:49-21:04/15 05:42-05:51/9
20:16-20:42/26
20:49-21:03/14 05:43-05:49/6
20:15-20:42/27
20:50-21;01/11 05:45-05:47/2
20:14-20:42/28
20:51-21:01/10
20:14-20:43/29
20:14-20:43/29
20:52-20:59/7
20:14-20:44/30
20:55-20:58/3
20:13-20:44/31

20:14-20:44/30

20:13-20:44/31

20:13-20:44/31

20:13-20:44/31

20:14-20:44/30

1578

l 05:26
121:17
l 05:28
l 21:15
] 05:30
l 21:14
l 05:31
l 21:12
l 05:33
l 21:10
l 05:35
l 21:08
l 05:36
l 21:06
l 05:38
121:04
105:40
l 21:02
l 05:42
l 21:00
l 05:43
l 20:58
l 05:45
l 20:56
l 05:47
120:54
l 05:49
l 20:52
l 05;S1
l 20:50
l 05:52
l 20:47
l 05:54
l 20:45
l 05:56
l 20:43
l 05:58
l 20:41
l 05:59
l 20:39
l 06:01
l 20:36
l 06:03
l 20:34
l 06:05
l 20:32
l 06:07
l 20:29
l 06:08
l 20:27
l 06:10
l 20:25
l 06:12
l 20:22
l 06:14
l 20:20
l 06:16
l 20:18
l 06:17
l 20:15
l 06:19
l 20:13
|462

20:13-20:44/31

20:14-20:44/30

20:14-20:43/29

20:06-20:42/36
06:56-07:08/12
20:03-20:40/37
06:53-07:10/17
20:02-20:39/37
06:51-07:13/22
20:01-20:37/36
06:50-07:15/25
20:00-20:35/35
06:48-07:15/27
19:59-20:33/34
06:47-07:17/30
19:58-20:31/33
06:46-07:18/32
19:58-20:29/31
06:44-07:18/34
19:58-20:28/30
06:44-07:19/35
20:23-20:25/2 06:43-07:21/38
19:57-20:21/24
19:57-20:22/25
06:42-07:22/40
19:57-20:22/25
06:42-07:24/42
19:56-20:19/23
06:40-07;25/45
19:57-20:17/20
06:40-07:26/46
19:58-20:15/17
06:40-07:28/48
19:58-20:13/15
06:39-07:28/49
19:59-20:11/12
06:39-07:32/53
20:00-20:09/9
06:39-07:37/58
20:01-20:06/5
06:39-07:39/60
06:39-07:40/61

06:39-07:42/63

06:40-07:43/63

06:40-07:43/63

06:42-07:44/62

06:44-07:45/61

06:45-07:45/60

06:47-07:45/58

06:49-07:46/57

l 06:21
l 20:11
l 06:23
l 20:08
l 06:24
l 20:06
l 06:26
l 20:03
l 06:28
l 20:01
l 06:30
l 19:58
l 06:32
l 19:56
l 06:33
119:54
l 06:35
l 19:51
l 06:37
l 19:49
l 06:39
119:46
l 06:41
119:44
l 06:42
l 19:41
|06:44
l 19:39
106:46
l 19:36
106:48
l 19:34
l 06:49
l 19:31
l 06:51
l 19:29
l 06:53
l 19:26
l 06:55
l 19:24
l 06:57
l 19:21
l 06:58
l 19:19
l 07:00
l 19:16
l 07:02
l 19:14
l 07:04
l 19:11
l 07:06
l 19:09
l 07:07
l 19:06
l 07:09
l 19:04
l 07:11
l 19:01
l 07:13
l 18:59
l
l
] 384

06:50-07:45/55

19:10-19:21/11
06:52-07:45/53
19:07-19:23/16
06:54-07:45/51
19:05-19:23/18
06:56-07:45/49
19:04-19:24/20
06:57-07:44/47
19:03-19:25/22
06:59-07:44/45
19:03-19:25/22
07:01-07:44/43
19:01-19:24/23
07:02-07:42/40
19:01-19:24/23
07:04-07:41/37
19:01-19:22/21
07:06-07:40/34
19:00-19:19/19
07:08-07:39/31
19:01-19:17/16
07:09-07:37/28
19:02-19:15/13
07:11-07:36/25
19:03-19:13/10
07:13-07:34/21
19:04-19:09/5
07:15-07:3^17
07:16-07:28/12

07:18-07:22/4

1837 831

l 07:15
l 18:56
l 07:16
118:54
l 07:18
l 18:51
l 07:20
l 18:49
l 07:22
l 18:47
l 07:24
l 18:44
l 07:26
l 18:42
l 07:28
l 18:39
l 07:29
l 18:37
l 07:31
l 18:34
l 07:33
l 18:32
l 07:35
l 18:30
l 07:37
l 18:27
l 07:39
l 18:25
l 07:41
l 18:22
l 07:42
l 18:20
107:44
l 18:18
]07:46
l 18:15
l 07:48

18:13
07:50
18:11
07:52
18:09
07:54
18:06
07:56
18:04
07:58
18:02
08:00
18:00
08:02
17:58
07:04
16:55
07:06

l 16:53
07:07
16:51

l 07:09
l 16:49
l 07:11
l 16:47
1330

l 07:13
] 16:45
l 07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39
l 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
l 16:29
l 07:31
l 16:28
l 07:33
l 16:26
l 07:35
l 16:24
l 07:37
l 16:22
l 07:39
l 16:21
l 07:41
l 16:19
l 07:43
l 16:18
107:44

16:16
07:46
16:15
07:48
16:13
07:50
16:12
07:52
16:10
07:54
16:09
07:55
16:08
07:57
16:06
07:59
16:05
08:01
16:04
08:03
16:03
08:04
16:02
08:06
16:01
08:08
16:00

259

08:09
15:59
08:11
15:58
08:12
15:58
08:14
15:57
08:15
15:56
08:17
15:56
08:18
15:55
08:19
15:55
08:21
15:54
08:22
15:54
08:23
15:54
08:24
15:53
08:25
15:53
08:26
15:53
08:27
15:53
08:28
15:53
08:29
15:53
08:30
15:53
08:31
15:53
08:32
15:54
08:32
15:54
08:33
15:55
08:33

[ 15:55
l 08:34
l 15:56
l 08:34
l 15:56
l 08:35
l 15:57
l 08:35
l 15:58
l 08:35
l 15:58
l 08:35
l 15:59
l 08:35
l 16:00
l 08:35
l 16:01
1232

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

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

Zeitpunkt (SS;MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schattfin
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Beschreibung:

19-095-GBK-02 Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenztefto- Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49(0)42179400600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 10 - WEA 10
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die asb-onomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n isüsind immer in Betrieb

l Januar | Februar | März

l l 08:35
l 16:02

2 | 08:35
l 16:03

3 | 08:35
l 16:05

4 | 08:35
] 16:06

5 | 08:35
] 16:07

6 | 08:34
l 16:08

7 | 08:34
l 16:10

8 | 08:33
l 16:11

9 | 08:33
l 16:12

10 l 08:32
l 16:14

11 l 08:31
l 16:15

12 | 08:31
l 16:17

13 | 08:30
l 16:18

14 | 08:29
l 16:20

15 | 08:28
l 16:22

16 l 08:27
l 16:23

17 | 08:26
l 16:25

18 | 08:25
l 16:27

19 | 08:24
l 16:29

20 | 08:23
l 16:30

21 | 08:22
l 16:32

22 | 08:21
l 16:34

23 ] 08:19
l 16:36

24 | 08:18
l 16:38

25 | 08:17
l 16:40

26 | 08:15
l 16:42

27 | 08:14
l 16:44

28 | 08:12
l 16:45

29 108:11
[ 16:47

30 | 08:09
l 16:49

31 | 08:07
l 16:51

Sonnenscheinstunden | 248
Anzahl Minuten mit Schatten

l 08:06
l 16:53
108:04
l 16:55
l 08:02
l 16:57
l 08:01
l 16:59
l 07:59
l 17:01
l 07:57
l 17:03
l 07:55
l 17:05
l 07:53
l 17:07
l 07:51

17:09
07:49
17:12
07:47
17:14
07:45
17:16
07:43
17:18
07:41
17:20
07:39
17:22
07:37
17:24
07:35
17:26
07:33
17:28
07:31
17:30
07:29
17:32
07:26
17:34
07:24
17:36
07:22
17:38
07:20
17:40
07:18
17:42
07:15
17:44
07:13
17:46
07:11
17:48

271

l 07:08
l 17:50
l 07:06
l 17:52
107:04
l 17:54
l 07:01
l 17:56
l 06:59
l 17:57
l 06:57
l 17:59
l 06:54
l 18:01
l 06:52
l 18:03
l 06:49
l 18:05
106:47
l 18:07
106:45

18:09
06:42
18:11
06:40
18:13
06:37
18:15
06:35
18:17
06:32
18:19
06:30
18:21
06:27
18:22
06:25
18:24
06:22
18:26
06:20
18:28
06:18
18:30
06:15
18:32
06:13
18:34
06:10
18:36
06:08
18:38
06:05
18:39
06:03
18:41

l 06:00
18:43

l 05:58
18:45

l 06:55
19:47
365

06:33-06:38/5

06:31-06:39/8

06:28-06:39/11

06:26-06:40/14

06:23-06:39/16

07:21-07:40/19

73

l April

06:53 19:09-19:22/13
19:49 07:18-07:39/21
06:50 19:06-19:25/19
19:51 07:16-07:39/23
06:48 19:03-19:27/24
19:53 07:14-07:39/25
06:45 19:01-19:28/27
19:54 07:11-07:37/26
06:43 19:00-19:30/30
19:56 07:09-07:36/27
06:41 18:58-19:30/32
19:58 07:06-07:34/28
06:38 18:57-19:31/34
20:00 07:04-07:32/28
06:36 18:56-19:31/35
20:02 07:01-07:28/27
06:33 18:55-19:32/37
20:04 06:59-07:24/25
06:31 18:55-19:32/37
20:06 06:57-07:23/26
06:28 18:54-19:31/37
20:07 06:56-07:21/25
06:26 18:54-19:32/38
20:09 06:57-07:19/22
06:24 18:54-19:32/38
20:11 06:58-07:17/19
06:21 18:53-19:31/38
20:13 06:58-07:15/17
06:19 18:53-19:31/38
20:15 07:00-07:13/13
06:17 18:53-19:30/37
20:17 07:03-07:10/7
06:14 18:53-19:29/36
20:19
06:12
20:21
06:09
20:22
06:07 18:55-19:27/32
20:24
06:05 18:55-19:25/30
20:26
06:03 18:56-19:24/28
20:28
06:00 18:58-19:22/24
20:30
05:58 19:00-19:20/20
20:32
05:56 19:02-19:18/16
20:34
05:54 19:06-19:14/8
20:35 06:21-06:23/2
05:51 06:19-06:24/5
20:37
05:49 06:17-06:25/8
20:39
05:47 06:15-06:25/10
20:41
05:45 06:13-06:26/13
20:43

18:54-19:28/34

18:54-19:28/34

419
1173

l Mai

05:43
20:45
05:41
20:47
05:39
20:48
05:37
20:50
05:35
20:52
05:33
20:54
05:31
20:56
05:29
20:58
05:27
20:59
05:25
21:01
05:23
21:03
05:21
21:05
05:19
21:06
05:17
21:08
05:16
21:10
05:14
21:12
05:12
21:13
05:11
21:15
05:09
21:17
05:07
21:18
05:06
21:20
05:04
21:21
05:03
21:23
05:02
21:24
05:00
21:26
04:59
21:27
04:58
21:29
04:56
21:30
04:55
21:32
04:54
21:33

[04:53
21:34
494

06:11-06:26/15

06:09-06:26/17

06:07-06:26/19

06:05-06:25/20

06:03-06:25/22

06:01-06:24/23

05:59-06:24/25

05:57-06:23/26

05:56-06:23/27

05:54-06:21/27

05:52-06:20/28

05:51-06:18/27

05:50-06:16/26

05:50-06:15/25

20:30-20:36/6
05:51-06:14/23
20:25-20:39/14
05:52-06:12/20
20:23-20:42/19
05:53-06:11/18
20:21-20:43/22
05:53-06:09/16
20:20-20:45/25
05:55-06:08/13
20:18-20:46/28
05:56-06:06/10
20:18-20:47/29
05:59-06:04/5
20:17-20:48/31

20:16-20:48/32

20:15-20:49/34

20:15-20:50/35

20:15-20:51/36

20:15-20:52/37

20:14-20:52/38

20:14-20:53/39

20:14-20:53/39

20:55-21:02/7
20:14-20:53/39

942

l Juni

104:52
l 21:36
104:51
l 21:37
104:50
l 21:38
104:49
l 21:39
104:48
l 21:41
104:48
l 21:42
104:47
l 21:43
104:46
121:44
104:46
l 21:45
104:45
121:46
|04:44
121:46
104:44
l 21:47
|04:44
l 21:48
104:43
l 21:49
104:43
] 21:49
104:43
l 21:50
104:43
[ 21:50
104:43
l 21:51
104:43
l 21:51
]04:43
[ 21:52
104:43

21:52
04:43
21:52

104:43
21:52
04:43
21:53
04:44
21:53
04:44
21:53
04:44
21:53
04:45
21:53
04:45
21:52
04:46
21:52

511

20:14-21:03/49

20:13-21:04/51

20:13-21:05/52

20:14-21:07/53

20:14-21:08/54

20:13-21:08/55

20:14-21:10/56

20:14-21:10/56

20:14-21:11/57

20:14-21:12/58

20:14-21:13/59

20:15-21:14/59

20:14-21:14/60

20:15-21:15/60

20:15-21:15/60
05:18-05:19/1
20:15-21:16/61
05:18-05:19/1
20:16-21:16/60
05:18-05:20/2
20:16-21:16/60
05:18-05:20/2
20:16-21:17/61
05:18-05:20/2
20:16-21:17/61
05:18-05:20/2
20:16-21:17/61
05:18-05:21/3
20:16-21:17/61
05:18-05:21/3
20:16-21:17/61
05:19-05:22/3
20:17-21:18/61
05:19-05:21/2
20:17-21:18/61
05:19-05:21/2
20:18-21:18/60
05:20-05:22/2
20:18-21:18/60
05:20-05:22/2
20:17-21:18/61
05:21-05:22/1
20:18-21:18/60

20:19-21:18/59

1775

Tabelten-Layout: Die Daten für jeden Tag sind in folgender Matrnc wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang (5S:MM)
Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

wlndPRO 3. 2. 744 l EHD International A/S, Tel. +4S963S'W-M, wvm. emd. dk, wlndpmeiemd. dk 28.08.2019 10:22 / 58
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Projekt:

19-095-GBK-02
Beschreibung:

Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 10 - WEA 10
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
Anzahl Minuten mit Schatten

l Juli

104:47
l 21:52
104:47
l 21:52
104:48
l 21:51
104:49
l 21:51
104:50
l 21:50
104:51
l 21:50
]04:52
l 21:49
104:52
|21:-tö
104:54
121:48
104:55
l 21:47
104:56
121:46
104:57
l 21:45
104:58
121:44
104:59
l 21:43
l 05:01
] 21:42
] 05:02
l 21:41
l 05:03
l 21:40
l 05:05
l 21:38
l 05:06
l 21:37
l 05:07
l 21:36
l 05:09
l 21:35
l 05:10
l 21:33
l 05:12
l 21:32
l 05:13
] 21:30
l 05:15
l 21:29
l 05:16
l 21:27
l 05:18
l 21:26
l 05:20
l 21:24
l 05:21
l 21:22
l 05:23
l 21:21
l 05:24
l 21:19
1514

l August l September l Oktober | Novembet-Dezember

20:18-21:18/60

20:19-21:18/59

20:19-21:18/59

20:19-21:16/57

20:19-21:16/57

20:20-21:16/56

20:20-21:15/55

20:20-21:15/55

20:21-21:14/53

20:21-21:14/53

20:21-21:13/52

20:21-21:12/51

20:22-21:11/49

21:03-21:10/7
20:22-21:01/39
20:22-21:01/39

20:23-21:02/39

20:23-21:01/38

20:24-21:01/37

20:24-21:00/36

20:25-21:00/35

20:25-20:59/34

20:26-20:58/32

20:27-20:58/31

20:28-20:57/29
06:09-06:14/5
20:29-20:57/28
06:07-06:17/10
20:30-20:55/25
06:05-06:18/13
20:31-20:53/22
06:04-06:20/16
20:33-20:52/19
06:03-06:21/18
20:35-20:49/14
06:03-06:23/20
20:39-20:46/7
06:02-06:24/22
06:01-06:26/25

1356

05:26
21:17
05:28
21:15
05:30
21:14
05:31
21:12
05:33
21:10
05:35
21:08
05:36
21:06
05:38
21:04
05:40
21:02
05:42
21:00
05:43
20:58
05:45
20:56
05:47
20:54
05:49
20:52
05:50
20:50
05:52
20:47
05:54
20:45
05:56
20:43
05:58
20:41
05:59
20:39
06:01
20:36
06:03
20:34
06:05
20:32

106:07
l 20:29
106:08
l 20:27
106:10
l 20:25
106:12
l 20:22
106:14
l 20:20
106:16
l 20:18
l 06:17
l 20:15
l 06:19
l 20:13
1462

06:01-06:26/25

06:01-06:28/27

06:02-06:30/28

06:04-06:31/27

06:06-06:33/27

06:07-06:33/26

06:09-06:34/25

06:10-06:34/24

06:12-06:34/22

06:14-06:35/21

06:15-06:34/19

06:17-06:34/17

06:19-06:34/15

06:20-06:33/13

06:22-06:33/11

06:23-06:31/8

06:25-06:31/6

19:16-19:17/1
06:27-06:30/3
19:09-19:23/14

19:06-19:25/19

19:04-19:27/23

19:02-19:28/26

19:00-19:29/29

18:59-19:30/31

18:57-19:30/33

18:57-19:31/34

18:56-19:31/35

18:55-19:32/37

18:54-19:31/37
07:02-07:13/11
18:54-19:32/38
06:59-07:15/16
18:54-19:32/38
06:58-07:17/19

785

l 06:21
l 20:11
l 06:23
l 20:08
l 06:24
l 20:06
l 06:26
l 20:03
l 06:28
l 20:01
l 06:30
l 19:58
l 06:32
l 19:56
l 06:33
l 19:54
l 06:35
l 19:51
106:37
l 19:49
106:39

19:46
06:41
19:44
06:42
19:41
06:44
19:39
06:46
19:36
06:48
19:34
06:49
19:31
06:51
19:29
06:53
19:26
06:55
19:24
06:57
19:21
06:58
19:19
07:00
19:16
07:02
19:14

107:04
19:11

[07:06
19:09

l 07;07
19:06

l 07:09
19:04

l 07:11
19:01

] 07:13
18:59

18:53-19:31/38
06:56-07:17/21
18:53-19:30/37
06:55-07:19/24
18:53-19:30/37
06:55-07:21/26
18:52-19:29/37
06:56-07:22/26
18:52-19:28/36
06:57-07:22/25
18:53-19:28/35
06:59-07:27/28
18:54-19:27/33
07:01-07:29/28
18:54-19:25/31
07:02-07:30/28
18:55-19:23/28
07:04-07:31/27
18:56-19:22/26
07:06-07:31/25
18:57-19:19/22
07:08-07:32/24
18:59-19:16/17
07:09-07:31/22
19:03-19:12/9
07:11-07:31/20
07:13-07:31/18

07:15-07:31/16

07:16-07:29/13

07:18-07:28/10

07:20-07:27/7

07:22-07:25/3

384
777

l 07:15
l 18:56
l 07:16
118:54
l 07:18
l 18:51
l 07:20
l 18:49
l 07:22
118:46
l 07:24
l 18:44
l 07:26
l 18:42
l 07:27
l 18:39
l 07:29
l 18:37
l 07:31
|18:34
l 07:33
l 18:32
l 07:35
l 18:30
l 07:37
l 18:27
l 07:39
l 18:25
l 07:41
l 18:22
l 07:42
l 18:20
] 07:44
l 18:18
107:46
l 18:15
107:48
l 18:13
l 07:50
l 18:11
l 07:52
l 18:09
l 07:54
l 18:06
l 07:56
118:04
l 07:58
l 18:02
108:00
l 18:00
|QS:02
l 17:57
107:04
l 16:55
l 07:05
] 16:53
l 07:07
] 16:51
l 07:09
l 16:49
l 07:11
l 16:47
1330

l 07:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39
l 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
l 16:29
l 07:31
l 16:28
l 07:33
l 16:26
l 07:35
l 16:24
l 07:37
l 16:22
l 07:39
l 16:21
l 07:41
l 16:19
l 07:42
l 16:18
107:44
l 16:16
107:46
l 16:14
107:48
l 16:13
l 07:50
l 16:12
l 07:52
l 16:10
l 07:54
116:09
l 07:55
l 16:08
l 07:57
116:06
l 07:59
l 16:05
l 08:01
116:04
l 08:02
l 16:03
108:04
l 16:02
l 08:06
l 16:01
l 08:07
l 16:00
l
l
|259

108:09
l 15:59
l 08:11
l 15:58
108:12
l 15:58
l 08:14
l 15:57
108:15
l 15:56
108:17
l 15:56
|08:18
l 15:55
108:19
l 15:55
l 08:21
l 15:54
l 08:22
l 15:54
l 08:23
l 15:53
l 08:24
l 15:53
l 08:25
l 15:53
l 08:26
l 15:53
l 08:27
l 15:53
l 08:28
l 15:53
l 08:29
l 15:53
l 08:30
l 15:53
l 08:31
l 15:53
l 08:31
l 15:54
l 08:32
l 15:54
l 08:33
l 15:54
l 08:33
l 15:55
l 08:34
l 15:56
l 08:34
l 15:56
l 08:35
l 15:57
l 08:35
l 15:58
l 08:35
l 15:58
l 08:35
l 15:59
l 08:35
l 16:00
l 08:35
l 16:01
1232

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

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

Zeitpunkt (SS;MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

wlndPRO 3. 2,744 l EMD International A/S, Tel. +45 9S 3S 4414, vmw.emd.dk, wlndpro@imvd.dk 28. 08. 201910:22/59 WJndPRO
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Projekt:

19-095-GBK-02
Beschreibung:

Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenzierte- Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet

28.08.2019 10:21/3.2.744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 11 - WEA 11
oraussetzungen für Berechnung des Schattenwurfs

Referenqahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n isVsind immer in Betrieb

l Januar IFebiuar

l l 08:35 | 08:06
l 16:02 | 16:53

2 | 08:35 | 08:04
l 16:03 | 16:55

3 | 08:35 | 08:02
l 16:05 | 16:57

4 | 08:35 | OS:01
l 16:06 | 16:59

5 | 08:34 | 07:59
l 16:07 | 17:01

6 | 08:34 | 07:57
l 16:08 | 17:03

7 | 08:34 | 07:55
l 16:10 | 17:05

8 | 08:33 | 07:53
l 16:11 | 17:07

9 | 08:33 l 07:51
l 16:12 | 17:10

10 l 08:32 | 07:49
l 16:14 | 17:12

Il l 08:31 | 07:47
l 16:15 | 17:14

12 | 08:31 | 07:45
l 16:17 | 17:16

13 | 08:30 | 07:43
|16:19 117:18

14 | 08:29 | 07:41
l 16:20 | 17:20

15 | 08:28 | 07:39
l 16:22 | 17:22

16 | 08:27 | 07:37
l 16:23 | 17:24

17 l 08:26 | 07:35
l 16:25 ] 17:26

18 | 08:25 | 07:33
l 16:27 t 17:28

19 | 08:24 | 07:31
l 16:29 | 17:30

20 | 08:23 [ 07:29
l 16:30 | 17:32

21 | 08:22 | 07:26 16:59-17:07/8
l 16:32 | 17:34

22 | 08:21 | 07:24 16:57-17:10/13
l 16:34 | 17:36

23 | 08:19 | 07:22 16:54-17:11/17
l 16:36 | 17:38

24 | 08:18 | 07:20 16:53-17:14/21
l 16:38 | 17:40 07:47-07:48/1

25 | 08:17 | 07:18 16:52-17:16/24
l 16:40 | 17:42 07:45-07:50/5

26 | 08:15 | 07:15 16:50-17:18/28
l 16:42 | 17:41 07:42-07:50/8

27 | 08:14 | 07:13 16:50-17:19/29
l 16:44 | 17:46 07:40-07:51/11

28 | 08:12 | 07:11 16:49-17:19/30
l 16:45 | 17:48 07:38-07:52/14

29 | 06:11
l 16:47

30 | 08:09
l 16:49

31 | 08:07
l 16:51

Sonnenscheinstunden l 248 l 271
Anzahl Minuten mrt Schatten 0

IMäiz

l 07:08
l 17:50
l 07:06
l 17:52
107:04
l 17:54
l 07:01
l 17:56
l 06:59
l 17:58
l 06:57
l 17:59
106:54
l 18:01
l 06:52
l 18:03
106:49
l 18:05
l 06:47
l 18:07
l 06:45
l 18:09
l 06:42
l 18:11
106:40
l 18:13
l 06:37
l 18:15
l 06:35
l 18:17
l 06:32
l 18:19
l 06:30
l 18:21
l 06:27
l 18:22
l 06:25
l 18:24
l 06:22
l 18:26
l 06:20
l 18:28
l 06:18
l 18:30
l 06:15
l 18:32
l 06:13
l 18:34
l 06:10
l 18:36
l 06:08
l 18:38
l 06:05
l 18:39
l 06:03
l 18:41
l 06:00
l 18:43
l 05:58
l 18:45
l 06:55
l 19:47
1365

16:49-17:20/31
07:35-07:52/17
16:49-17:20/31
07:33-07:52/19
16:48-17:19/31
07:30-07:52/22
16:48-17:20/32
07:28-07:52/24
16:48-17:19/31
07:25-07:50/25
16:48-17:19/30
07:23-07:50/27
16:48-17:17/29
07:21-07:49/28
16:49-17:16/27
07:18-07:47/29
16:50-17:14/24
07:16-07:46/30
16:52-17:13/21
07:13-07:42/29
16:54-17:12/18
07:11-07:37/26
16:56-17:08/12
07:08-07:36/28
07:09-07:35/26

07:08-07:32/24

07:10-07:30/20

07:10-07:28/18

07:12-07:26/14

07:15-07:22/7

17:52-18:04/12

17:49-18:08/19

17:46-18:09/23

17:44-18:11/27

17:42-18:12/30

17:41-18:13/32

17:39-18:13/34
06:28-06:29/1
17:38-18:14/36
06:26-06:31/5
17:35-18:14/39
06:23-06:32/9
18:34-19:15/41
07:21-07:33/12

1050

l April

l 06:53
119:49
l 06:50
l 19:51
106:48
l 19:53
l 06:45
l 19:54
l 06:43
l 19:56
l 06:41
l 19:58
l 06:38
l 20:00
l 06:36
l 20:02
l 06:33
120:04
l 06:31
l 20:06
l 06:28
l 20:07
l 06:Z6
120:09
l 06:24
l 20:11
l 06:21
l 20:13
l 06:19
l 20:15
l 06:17
l 20:17
l 06:14
l 20:19
l 06:12
l 20:21
106:10
l 20:22
106:07
l 20:24
[06:05
l 20:26
l 06:03
l 20:28
l 06:00
l 20:30
l 05:58
l 20:32
l 05:56
l 20:34
105:54
l 20:35
l 05:51
l 20:37
l 05:49
l 20:39
l 05:47
l 20:41
l 05:45
l 20:43
l
l
1419

18:31-19:15/44
07:18-07:33/15
18:30-19:16/46
07:16-07:34/18
18:28-19:16/48
07:14-07:34/20
18:27-19:17/50
07:11-07:33/22
18:27-19:18/51
07:09-07:33/24
18:25-19:18/53
07:06-07:32/26
18:24-19:19/55
07:04-07:32/28
19:23-19:36/13 07:01-07:30/29
18:23-19:19/56
19:20-19:38/18 06:59-07:29/30
18:23-19:19/56
18:22-19:40/78
06:57-07:28/31
18:21-19:41/80
06:54-07:26/32
18:21-19:43/82
06:52-07:24/32
18:21-19:44/83
06:52-07:22/30
18:20-19:44/84
06:52-07:20/28
18:20-19:45/85
06:53-07:18/25
18:21-19:45/84
06:54-07:15/21
18:20-19:45/85
06:54-07:13/19
18:20-19:45/85
06:55-07:11/16
18:21-19:45/84
06:58-07:09/11
18:21-19:45/84

18:21-19:44/83

18:21-19:43/82

18:22-19:43/81

18:23-19:42/79

18:24-19:42/78

18:25-19:41/76

19:12-19:40/28 18:26-19:10/44
19:55-20:03/8
19:13-19:39/26 18:27-19:09/12
19:50-20:08/18
19:14-19:36/22 18:27-19:07/40
19:46-20:09/23
19:15-19:34/19 18:28-19:05/37
19:43-20:11/28 06:13-06:14/1

l Mal l Juni

l 05:43 19:18-19:32/14 18:30-19:04/34 | 04:52 19:35-20:22/47
120:45 19:41-20:13/3206:11-06:17/6 I 21:36 05:51-06:20/29
i 05:41 19:22-19:27/518:33-19:03/30 [04:51 19:35-20:22/47
120:47 19:41-20:15/3406:09-06:19/10 I 21:37 05:52-06:19/27
l 05:39 19:39-20:16/37 06:07-06:20/13 | 04:50 19:36-20:21/15
i 20:48 18:35-19:00/25 1 21:38 05:52-06:18/26
105:37 19:38-20:17/3906:05-06:21/16 I 04:49 19:37-20:22/'15
l 20:50 18:38-18:57/19 1 21:39 05:53-06:18/25
j 05:35 19:37-20:18/41 06:03-06:22/19 I 04:48 19:37-20:21/44
20:52 18:42-18:53/11 I 21:40 05:54-06:17/23

l 05:33 19:36-20:19/43 1 04:48 19:37-20:21/44
i 20:54 06:01-06:23/22 1 21:42 05:54-06:16/22
l 05:31 19:35-20:19/44 1 04:47 19:38-20:22/41
i 20:56 05:59-06:23/24 I 21:43 05:56-06:17/21
l 05:29 19:34-20:20/46 I 04:46 19:38-20:21/43
i 20:58 05:57-06:24/27 I 21:44 05:56-06:16/20
i 05:27 19:34-20:21/47 1 04:46 19:39-20:21/42
l 20:59 05:56-06:25/29 1 21:45 05:57-06:16/19
i 05:25 19:33.20:21/48 1 04:45 19:39-20:21/42
l 21:01 05:54-06:25/31 1 21:45 05:57-06:15/18
105:23 19:33-20:21/48 104:44 19:40-20:21/41
i 21:03 05:52-06:25/33 1 21:46 05:59-06:14/15
i 05:21 19:32-20:21/49 104:44 19:41-20:21/40
l 21:05 05:51-06:26/35 l Zl:<17 06:00-06:14/14
l 05:19 19:32-20:22/50 I 04:41 19:40-20:21/41
l 21:06 05:19-06:26/37 I 21:48 06:00-06:13/13
i 05:17 19:32-20:22/50 1 04:43 19:41-20:21/40
i 21:08 05:47-06:25/38 1 21:49 06:01-06:13/12
i 05:16 19:32-20:23/51 1 04:43 19:41-20:2 VW
l 21:10 05:46-06:26/-10 l 21:49 06:02-06:13/11
l 05:14 19:31-20:22/51 1 04:43 19:42-20:21/39
l 21:12 05:45-06:25/40 1 21:50 06:03-06:12/9
105:12 19:32-20:23/51 104:43 19:42-20:21/39
i 21:13 05:46-06:26/40 I 21:50 06:04-06:12/8
l 05:11 19:31-20:22/51 1 04:43 19:43-20:22/39
l 21:15 05:45-06:25/40 1 21:51 06:05-06:11/6
105:09 19:32-20:23/51 104:43 19:43-20:22/39
l 21:17 05:46-06:25/39 1 21:51 06:06-06:11/5
i 05:08 19:31-20:22/51 104:43 19:43.20:22/39
l 21:18 05:45-06:25/40 1 21:52 06:07-06:10/3
105:06 19:32-20:23/51 104:43 19:43-20:22/39
l 21:20 05:46-06:25/39 1 21:52 06:07-06:10/3
105:04 19:32-20:23/51 104:43 19:43-20:22/39
i 21:21 05:47-06:25/38 I 21:52 06:07-06:10/3
i 05:03 19:32-20:22/50 104:43 19:4+20:23/39
121:23 05:46-06:24/38 121:52 06:08-06:11/3
l 05:02 19:32-20:22/50 1 04:43 19:44-20:23/39
l 21:24 05:47-06:24/37 I 21:53 06:08-06:11/3
j 05:00 19:33-20:22/49 I 04:44 19:44-20:23/39
l 21:26 05:47-06:23/36 1 21:53 06:07-06:12/5
l M:59 19:33-20:23/50 l 04:44 19:45-20:24/39
l 21:27 05:48-06:23/35 1 21:53 06:07-06:13/6
104:58 19:33-20:23/50 104:44 19:44-20:23/39
i 21:29 05:48-06:23/35 I 21:53 06:06-06:14/8
l 04:56 19:34-20:23/49 1 04:45 19:44-20:23/39
l 21:30 05:49-06:22/33 1 21:52 06:06-06:15/9
l 04:55 19:34-20:22/48 I 04:45 19:44-20:24/40
l 21:32 05:50-06:22/32 I 21:52 06:05-06:16/11
i 04:54 19:35-20:22/47 104:46 19:45-20:25/40
l 21:33 05:50-06:21/31 1 21:52 06:05-06:17/12
104:53 19:35-20:22/47 1
l 21:34 05:51-06:21/30 1
l 494 l 511

2557 1621

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommeraeit wie Bezugsjahr);

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

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Beschrelüung:

19-095-GBK-02 Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzen^erter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3. 2. 744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 11 - WEA 11
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtaj ng

Die Windenergieanlage/n isüsind immer in Betrieb

l Juli [August [September l Oktober INovembetDezembe

l l 04:47 19:44-20:25/41 | 05:26
l 21:52 06:04-06:17/13 | 21:17

2 | 04:47 19:45-20:25/40 I 05:28
l 21:51 06:04-06:18/14 | 21:15

3 | 04:48 19:45-20:26/41 | 05:30
121:51 06:04-06:19/15 | 21:14

4| 04:49 19:44-20:26/42 | 05:31
l 21:51 06:03-06:21/18 | 21:12

5 l 04:50 19:44-20:26/42 | 05:33
l 21:50 06:02-06:21/19 I 21:10

6104:51 19:44-20:27/43 | 05:35
l 21:50 06:02-06:22/20 I 21:08

7104:52 19:44-20:27/43 | 05:36
l 21:49 06:01-06:23/22 | 21:06

B l 04:53 19:44-20:28/44 | 05:38
l 21:48 06:01-06:23/22 | 21:04

9 | 04:54 19:44-20:28/4-) | 05:40
l 21:47 06:01-06:24/23 | 21:02

10 l 04:55 19:44-20:29/45 I 05:42
l 21;47 06:00-06:25/25 | 21:00

11 l 04:56 19:44-20:29/45 | 05:43
l 21:46 06:00-06:26/26 | 20:58

12 | 04:57 19:43-20:30/47 | 05:45
l 21:45 05:59-06:27/28 | 20:56

13 l 04:58 19:43-20:30/47 | 05:47
l 21:44 05:59-06:28/29 I 20:54

14 | 04:59 19:43-20:30/47 | 05:49
l 21:43 05:58-06:29/31 I 20:52

15 | 05:01 19:43-20:30/47 | 05:50
l 21:42 05:59-06:30/31 | 20:50

16 | 05:02 19:43-20:31/48 | 05:52
l 21:41 05:58-06:31/33 | 20:47

17 | 05:03 19:43-20:32/49 | 05:54
l 21:40 05:58-06:31/33 | 20:45

18 | 05:05 19:42-20:32/50 I 05:56
i 21:38 05:57-06:32/35 | 20:43

19 | 05:06 19:42-20:32/50 I 05:58
l 21:37 05:57-06:32/35 | 20:41

20 | 05:07 19:43-20:32/49 | 05:59
l 21:36 05:57-06:33/36 | 20:39

21 l 05:09 19:42-20:32/50 | 06:01
l 21:35 05:57-06:34/37 | 20:36

22 l 05:10 19:42-20:32/50 | 06:03
l 21:33 05:56-06:34/38 I 20:34

23 | 05:12 19:42-20:33/51 | 06:05
l 21:32 05:57-06:35/38 I 20:32

24105:13 19:42-20:33/51 | 06:07
l 21:30 05:56-06:35/39 | 20:29

25 | 05:15 19:42-20:33/51 | 06:08
l 21:29 05:57-06:36/39 | 20:27

26 | 05:16 19:42-20:33/51 I 06:10
l 21:27 05:56-06:35/39 | 20:25

27 | 05:18 19:42-20:33/51 I 06:12
l 21:26 05:56-06:36/40 | 20:22

28 | 05:20 19:42-20:33/51 | 06:14
l 21:24 05:56-06:36/40 | 20:20

29 | 05:21 19:42-20:32/50 | 06:16
l 21:22 05:57-06:36/39 | 20:18

30105:23 19:42-20:33/51 | 06:17
l 21:21 05:56-06:36/40 I 20:15

31 l 05:24 19:43-20:33/50 | 06:19
l 21:19 05:58-06:36/38 I 20:13

Sonnenschelnstunden | 514 l 462
Anzahl Minuten mit Schatten 2396

19:42-20:32/50
05:59-06:36/37
19:43-20:32/49
06:01-06:36/35
19:43-20:31/48
06:02-06:35/33
19:43-20:31/48
06:04-06:35/31
19:43-20:30/47
06:05-06:34/29
19:44-20:30/'16
06:07-06:34/27
19:45-20:29/44
06:09-06:34/25
19:45-20:28/43
06:10-06:32/22
19:46-20:28/42 06:12-06:32/20
18:52-19:01/9
19:46-20:26/40 06:14-06:31/17
18:47-19:05/18
19:47-20:25/38 06:15-06:29/W
18:44-19:08/24
19:33-19:34/1 18:42-19:11/29
19:49-20:24/35 06:17-06:28/11
19:27-19:39/12 18:39-19:12/33
19:49-20:22/33 06:18-06:25/7
19:24-19:42/18 18:37-19:13/36
19:51-20:20/29 06:20-06:22/2
19:22-19:44/22 18:36-19:15/39
19:53-20:18/25
19:20-19:45/25 18:33-19:15/42
19:55-20:15/20
19:19-19:46/27 18:32-19:16/44
19:59-20:11/12
18:31-19:47/76

18:29-19:47/78

18:29-19:48/79

18:28-19:48/80

18:26-19:48/82

18:26-19:48/82

18:25-19:48/83

18:24-19:48/84
07:03-07:11/8
18:23-19:48/85
06:59-07:13/14
18:23-19:47/84
06:57-07:15/18
18:22-19:47/85
06:56-07:17/21
18:21.19:46/85
06:54-07:18/24
18:21-19:45/84
06:53-07:20/27
18:21-19:45/84
06:52-07:22/30

2631

l 06:21
l 20:11
l 06:23
l 20:08
l 06:24
l 20:06
l 06:26
l 20:03
l 06:28
l 20:01
l 06:30
l 19:58
l 06:32
l 19:56
l 06:33
119:54
l 06:35
l 19:51
l 06:37
l 19:49
l 06:39
|19:46
l 06:41
119:44
l 06:42
l 19:41
106:44
l 19:39
l 06:46
l 19:36
l 06:48
l 19:34
l 06:49
l 19:31
l 06:51
l 19:29
l 06:53
l 19:26
l 06:55
l 19:24
l 06:57
l 19:21
l 06:58
l 19:19
l 07:00
l 19:16
l 07:02
l 19:14
107:04
l 19:11
l 07:06
l 19:09
l 07:07
l 19:06
l 07:09
119:04
l 07:11
l 19:01
l 07:13
l 18:59
l
l
|384

18:20-19:43/83
06:51-07:22/31
18:20-19:41/81
06:52-07:24/32
18:20-19:39/79
06:54-07:26/32
18:20-19:36/76
06:56-07:27/31
19;18-19;34/16 06:57-07:27/30
18:20-19:16/56
19:21-19:32/11 06:59-07:28/29
18:20-19:15/55
18:21-19:15/54
07:01-07:28/27
18:20-19:13/53
07:02-07:27/25
18:21-19:12/51
07:04-07:27/23
18:22-19:11/49
07:06-07:27/21
18:22-19:09/47
07:08-07:27/19
18:23-19:08/45
07:09-07:25/16
18:24-19:06/42
07:11-07:25/14
18:26-19:06/40
07:13-07:24/11
18:26-19:04/38
07:15-07:23/8
18:28-19:03/35
07:16-07:20/4
18:28-19:02/34

18:29-19:01/32

18:29-18:59/30

18:31-18:57/26

18:33-18:55/22

18:35-18:52/17

18:38-18:47/9

07:57-08:05/8

07:54-08:08/14

07:51-08:09/18

07:49-08:10/21

1495

07:15
18:56
07:16
18:54

l 07:18
18:51
07:20

18:49
07:22
18:46

l 07:24
18:44
07:26
18:42
07:27
18:39

07:29
18:37
D7;31
18:34
07:33
18:32
07:35
18:30
07:37
18:27
07:39
18:25
07:41
18:22
07:42
18:20
07:44
18:18
07:46
18:15
07:48
18:13
07:50

18:11
07:52

l 18:09
07:54
18:06
07:56
18:04

l 07:58
18:02

l 08:00
18:00

l 08:02
17:58

107:04
16:55

l 07:05
16:53

l 07:07
16:51

l 07:09
16:49
07:11

16:47
1330

07:48-08:12/24

07:47-08:13/26

17:34-17:47/13
07:47-08:14/27
17:31-17:50/19
07:49-08:15/26
17:28-17:50/22
07:51-08:20/29
17:27-17:51/24
07:52-08:22/30
17:25-17:52/27
07:54-08:23/29
17:24-17:53/29
07:56-08:24/28
17:23-17:53/30
07:58-08:25/27
17:23-17:54/31
08:00-08:25/25
17:22-17:54/32
08:02-08:26/24
17:22-17:54/32
08:04-08:26/22
17:22-17:53/31
08:06-08:25/19
17:22-17:53/31
08:08-08:25/17
17:22-17:52/30
08:10-08:25/15
17:22-17:52/30
08:12-08:24/12
17:22-17:50/28
08:14-08:23/9
17:23-17:48/25
08:16-08:21/5
17:24-17:45/21
08:18-08:20/2
17:25-17:43/18

17:27-17:41/14

17:29-17:38/9

17:33-17:36/3

l 07:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39
l 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
l 16:29
l 07:31
l 16:28
l 07:33
l 16:26
l 07:35
l 16:24
l 07:37
l 16:22
l 07:39
l 16:21
l 07:41
l 16:19
l 07:42
l 16:18
l 07:44
l 16:16
107:46
l 16:15
107:48
l 16:13
l 07:50
l 16:12
l 07:52
l 16:10
107:54
l 16:09
l 07:55
l 16:08
107:57
116:06
l 07:59
l 16:05
l 08:01
l 16:04
l 08:02
l 16:03
108:04
l 16:02
|08;06
l 16:01
l 08:07
l 16:00
l
l
1259

895

l 08:09
l 15:59
l 08:11
l 15:58
l 08:12
l 15:58
|08:14
l 15:57
l 08:15
l 15:56
l 08:17
l 15:56
l 08:18
l 15:55
l OS;19
l 15:55
l 08:21
l 15:54
l 08:22
115:54
[08:23
115:54
l 08:24
l 15:53
l 08:25
l 15:53
108:26
l 15:53
l 08:27
l 15:53
l 08:28
l 15:53
108:29
l 15:53
|08:30
l 15:53
l 08:31
l 15:53
l 08:31
l 15:54
l 08:32
l 15:54
l 08:33
l 15:55
l 08:33
l 15:55
l 08:34
l 15:56
l 08:34
l 15:56
l 08:34
l 15:57
l 08:35
l 15:58
l 08:35
l 15:58
l 08:35
l 15:59
l 08:35
l 16:00
l 08:35
l 16:01
1232

0

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommeraeit wie Bezugsjjahr):

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

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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prolekt: BeschräCung:

19-095-GBK-02 Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenäerter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10

DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Beredinet:

28.08.2019 10:21/3.2.744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 12 - WB\ 12
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

l Januar l Februar

l l 08:35 l 08:06
l 16:02 l 16:53

2 | 08:35 l 08:04
l 16:03 l 16:55

3 | 08:35 l 08:02
l 16:05 l 16:57

4 | 08:35 l 08:01
l 16:06 l 16:59

5 | 08:34 l 07:59
l 16:07 l 17:01

6 | 08:34 l 07:57
l 16:08 l 17:03

7 | 08:34 l 07:55
i 16:10 l 17:05

8 | 08:33 l 07:53
l 16:11 l 17:08

9 | 08:33 l 07:51
i 16:12 l 17:10

10 l 08:32 l 07:49
l 16:14 l 17:12

11 l 08:31 l 07:47
l 16:15 l 17:1-1

12 | 08:31 l 07:45
i 16:17 l 17:16

13 | 08:30 l 07:43
l 16:19 l 17:18

14 | 08:29 l 07:11
l 16:20 l 17:20

15 | 08:28 l 07:39
l 16:22 l 17:22

16 | 08:27 l 07:37
l 16:23 l 17:24

17 | 08:26 l 07:35
l 16:25 l 17:26

16 | 08:25 l 07:33
l 16:27 l 17:28

19 | 08:24 l 07:31
l 16:29 l 17:30

20 | 08:23 l 07:29
l 16:30 l 17:32

21 | 08:22 l 07:26
l 16:32 l 17:3-1

22 | 08:21 08:53-08:55/2 I 07:24
i 16:31 l 17:36

23 | 08:19 08:52-08:56/4 | 07:22
l 16:36 l 17:3B

24 | 08:18 08:50-08:57/7 | 07:20
l 16:38 l 17:40

25 l 08:17 08:49-08:59/10 I 07:18
l 16:40 l 17:42

26 | OS:15 08:47-08:59/12 | 07:15
l 16:42 l 17:14

27 | 08:14 08:45-09:00/15 I 07:13
l 16:44 l 17:46

28 | 08:12 08:44-09:01/17 | 07:11
l 16:46 l 17:48

29 l 08:11 08:42-09:01/19
l 16:47

30 l 08:09 08:40-09:01/21
l 16:49

31 | OS:07 08:38-09:01/23
l 16:51

Sonnenscheinstunden | 248 l 271
Anzahl Minuten mit Schatten 130

08:36-09:OV25

08:35-09:02/27

08:33-09:02/29

16:27-16:30/3
08:31-09:02/31
16:25-16:33/8
08:29-09:02/33
16:24-16:35/11
08:27-09:01/34
16:23-16:37/14
08:25-09:00/35
16:22-16:38/16
08:23-08:59/36
16:22-16:41/19
08:21-08:58/37
16:21-16:43/22
08:19-08:55/36
16:21-16:45/24
08:19-08:52/33
16:22-16:45/23
08:20-08:48/28
16:22-16:45/23
08:21-08:47/26
16:22-16:45/23
08:22-08:46/24
16:22-16:44/22
08:23-08:45/22
16:-16-16:56/10 08:23-08:43/20
16:23-16:43/20
16:24-16:59/35
08:25-08:42/17
16:26-17:01/35
08:27-08:40/13
16:28-17:03/35
08:33-08:35/2
16:37-17:05/28

16:36-17:07/31

16:35-17:10/35

16:34-17:11/37

16:34-17:14/40

16:33-17:16/43

16:32-17:18/46
07:42-07:43/1
16:32. 17:20/48
07:«-07:46/6
16:31-17:22/51
07:38-07:48/10

l März

107:08
l 17:50
107:06
l 17:52
107:04
|17:54
l 07:01
l 17:56
106:59
117:58
106:57
l 17:59
106:54
l 18:01
l 06:52
l 18:03
106:49
l 18:05
l 06:47
l 18:07
l 06:45
|18:09
l 06:42
l 18:11
106:40
l 18:13
l 06:37
l 16:15
l 06:35
l 18:17
l 06:32
l 18:19
l 06:30
l 18:21
l 06:27
l 18:23
l 06:25
l 18:24
l 06:22
l 18:26
l 06:20
l 18:28
l 06:18
l 18:30
l 06:15
l 18:32
l 06:13
l 18:34
l 06:10
l 18:36
l 06:08
l 18:38
l 06:05
l 18:39
l 06:03
l 18:41
l 06:00
l 18:43
l 05:58
l 18:45
l 06:55
l 19:47
1365

16:32-17:22/50
07:35-07:49/14
16:32-17:23/51
07:33-07:50/17
16:32-17:22/50
07:30-07:50/20
16:32-17:22/50
07:28-07:51/23
16:32-17:21/49
07:25-07:51/26
16:33-17:21/48
07:23-07:52/29
16:33-17:20/47
07:21-07:52/31
17:37-17:38/1 07:18-07:51/33
16:35-17:19/44
17:31-17:40/9 07;16-07:5V35
16:36-17:17/41
17:29-17:42/13 07:13-07:50/37
16:38-17:16/38
17:28-17:45/17 17:00-17:14/14
16:41-16:57/16 07:11-07:50/39
17:26-17M/W 17:03-17:09/6
16:45-16:51/607:08-07:48/40
17:25-17:49/24
07:06-07:48/42
17:24-17:50/26
07:04-07:46/42
17:24-17:52/28
07:05-07:44/39
17:23-17:54/31
07:04-07:42/38
17:23-17:55/32
07:05-07:41/36
17:22-17:55/33
07:04-07:38/34
17:22-17:56/34
07:05-07:37/32
17:21-17:56/35
07:05-07:33/28
17:20-17:57/37
07:07-07:31/24
17:19-17:56/37
07:07-07:29/22
17:19-17:56/37
07:10-07:27/17
17:19-17:56/37
07:12-07:23/11
17:19-17:56/37

17:19-17:54/35
06:33-06:47/14
17:19-17:54/35
06:31-06:51/20
17:19-17:53/34
06:28-06:53/25
17:20-17:52/32
06:26-06:56/30
17:20-17:50/30
06:23-06:57/34
18:22-18:49/27
07:21-07:58/37

2060

l April

l 06:53
l 19:49
l 06:50
l 19:51
106:48
l 19:53
l 06:45
l 19:54
l 06:43
l 19:56
l 06:41
l 19:58
l 06:38
l 20:00
l 06:36
l 20:02
l 06:33
120:04
l 06:31
l 20:06
l 06:28
l 20:07
l 06:26
120:09
l 06:24
120:11
l 06:21
l 20:13
l 06:19
l 20:15
l 06:17
l 20:17
l 06:14
l 20:19
l 06:12
l 20:21
l 06:10
l 20:22
l 06:07
l 20:24
l 06:05
l 20:26
l 06:03
l 20:28
l 06:00
l 20:30
l 05:58
l 20:32
l 05:56
l 20:34
|05;54
l 20:35
l 05:51
l 20:37
l 05:49
l 20:39
l 05:47
l 20:41
l 05:45
l 20:43
l
l
1419

18:23-18:47/24
07:18-07:59/41
18:25-18:45/20
07:16-08:00/44
18;27-18:4V14
07; 14-08:0 V47
07:11-OS:OU50

07:09-08:02/53

07:06-08:OV55

07:04-08:02/58

07:01-OB:OV60

07:00-06:02/62

06:59-08:02/63

06:58-08:OV63

06:58-06:01/63

06:57-08:OV64

06:56-08:00/64

06:56-07:59/63

06:56-07:59/63

06:56-07:57/61

06:56-07:57/61

06:56-07:56/60

06:57-07:55/58

06:57-07:54/57

06:57-07:52/55

06:57-07:51/54

06:58-07:50/52

06:59-07:48/49

07:00-07:46/46

07:01-07:45/44

07;03-07:43/40

07:04-07:41/37

07:07-07:39/32

l Mal

l 05:43 07:10-07:37/27
l 20:45
l 05:41 07:18-07:33/15
l 20:47
l 05:39
|20:48
l 05:37
l 20:50
l 05:35
l 20:52
l 05:33
120:54
l 05:31
l 20:56
l 05:29
l 20:58
l 05:27
l 20:59
l 05:25
l 21:01
l 05:23
l 21:03
l 05:21
l 21:05
l 05:19
l 21:06
l 05:17
l 21:08
l 05:16
l 21:10
l 05:14
l 21:12
l 05:12
l 21:13
l 05:11
l 21:15
l 05:09
l 21:17
l 05:08
l 21:18
l 05:06
l 21:20
l 05:05
l 21:21
l 05:03
l 21:23
l 05:02
l 21:24
l 05:00
l 21:26
104:59
l 21:27
104:58
l 21:29
104:56
l 21:30
104:55
] 21:32
104:54
l 21:33
l 04:53
l 21:34
1494

42

[Juni

104:52
l 21:36
104:51
l 21:37
|(M:50
l 21:38
104:49
l 21:39
104:48
121:40
|04:4S
l 21:42
|(M:47
l 21:43
\M:W
121:44
104:46
l 21:45
104:45
l 21:45
|(M:45
|21:46
l 04:44
l 21:47
104:44
[21:48
104:43
l 21:49
104:43
l 21:49
[04:43
l 21:50
l 04:43
l 21:50
104:43
l 21:51
104:43
l 21:51
l 04:43
l 21:52
l 04:43
l 21:52
l (M:43
l 21:52
104:43
l 21:52
l 04:43
l 21:53
l 01:44
l 21:53
|(M:44
l 21:53
|(M:44

21:53
104:45
l 21:52
l 04:45
l 21:52
|(M:46
l 21:52

1511

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

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

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Beschreibung:

19-095-GBK-02 Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 12 - WEA 12
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

l Juli | August [September | Oktober

l l 04:47 | 05:26 l 06:21 06:56-08:00/64 | 07:15
i 21:52 | 21:17 l 20:11 l 18:56

2 i 04:47 i 05:28 l 06:23 06:57-08:00/63 | 07:16
i 21:51 l 21:15 l 20:08 l 18:54

3 i 04:48 | 05:30 l 06:24 06:57-08:00/63 | 07:18
l 21:51 l 21:14 l 20:06 l 18:51

4 i 04:49 |05:31 106:26 06:57-08:00/63 107:20
l 21:51 | 21:12 l 20:03 l 18:49

5 l 04:50 l 05:33 l 06:28 06:57-07:58/61 | 07:22
l 21:50 | 21:10 l 20:01 l 18:47

6 l 04:51 l 05:35 l 06:30 06:59-07:58/59 | 07:24
l 21:50 | 21;08 l 19:58 l 18:44

7 l 04:52 | 05:36 l 06:32 07:01-07:58/57 | 07:26
l 21:49 ] 21:06 1 19:56 I 18:42

8 i 04:53 | 05:38 l 06:33 07:02-07:56/54 | 07:27
l 21:48 | 21:04 l 19:54 l 18:39

9 i 04:54 l 05:40 ] 06:35 07:04-07:55/51 | 07:29
21:47 | 21:02 l 19:51 l 18:37

10 l 04:55 ] 05:42 l 06:37 18:24-18:33/9 I 07:31
21:47 i 21:00 l 19:49 07:06-07:55/49 | 18:34

11 i 04:56 | 05:43 l 06:39 18:19-18:36/17 | 07:33
21:46 i 20:58 l 19:46 07:08-07:54/46 | 18:32

12 l 04:57 l 05:45 07:27-07:41/14 | 06:41 18:16-18:38/22 | 07:35
21:45 | 20:56 l 19:44 07:09-07:52/43 | 18:30

13 | 04:58 l 05:47 07:19-07:43/24 | 06:42 18:14-18:39/25 | 07:37
21:44 | 20:54 l 19:41 07:11-07:50/39 | 18:27

14 i 04:59 | 05:49 07:15-07;46/31 l 06:44 18:13-18:41/28 | 07:39
21:43 l 20:52 l 19:39 07:13-07:49/36 | 18:25

15 l 05:01 l 05:51 07:12-07:48/36 | 06:46 18:10-18:41/31 | 07:41
21:42 | 20:50 l 19:36 07:14-07:46/32 | 18:22

16 l 05:02 | 05:52 07:10-07:49/39 | 06:48 18:09-18:42/33 | 07:42
21:41 | 20:47 l 19:34 07:16-07:44/28 | 18:20

17 | 05:03 | 05:54 07:08-07:51/43 | 06:49 18:08-18:42/34 | 07:44
i 21:40 | 20:45 l 19:31 07:18-07:4^24 | 18:18

18 i 05:05 l 05:56 07:07-07:52/45 | 06:51 18:07-18:43/36 | 07:46
121:38 | 20:43 l 19:29 07:20-07:39/19 | 18:15

19 l 05:06 l 05:58 07:05-07:53/48 | 06:53 18:06-18:42/36 | 07:48
121:37 i 20:41 l 19:26 07:22-07:32/10 | 18:13

20 | 05:07 | 05:59 07:04-07:55/51 ] 06:55 18:05-18:42/37 | 07:50
121:36 | 20:39 l 19:24 l 18:11

21 | 05:09 | 06:01 07:03-07:56/53 | 06:57 18:05-18:42/37 | 07:52
1 21:35 i 20:36 l 19:21 07:57-08:10/13 | 18:09

22|05:10 |06:03 07:02-07:58/56 | 06:58 18:05-18:42/37 | 07:54
i 21:33 l 20:34 l 19:19 07:54-08:13/19 | 18:06

23 | 05:12 | 06:05 07:01-07:58/57 107:00 18:04-18:41/37 | 07:56
i 21:32 | 20:32 l 19:16 07:52-08:15/23 | 18:04

24 | 05:13 [ 06:07 07:00-07:59/59 107:02 18:04-18:40/36 | 07:58
i 21:30 | 20:29 l 19:14 07:50-08:15/25 | 18:02

25 | 05:15 l 06:08 07:00-08:00/60 | 07:04 18:04-18:40/36 | 08:00
|21:29 |20:27 119:1107:49-08:17/28 | 18:00

26 l 05:16 | 06:10 06:59-07:59/60 | 07:06 18:05-18:39/34 | 08:02
i 21:27 i 20:25 l 19:09 07:48-08:20/32 | 17:58

27 | 05:18 | 06:12 06:58-08:00/62 | 07:07 18:05-18:38/33 | 07:04
121:26 l 20:22 l 19:06 07:47-08:21/34 | 16:55

28 | 05:20 | 06:14 06:58-08:01/63 | 07:09 18:03-18:36/33 I 07:05
1 21:24 | 20:20 ] 19:04 07:46-08:23/37 | 16:53

29 | 05:21 | 06:16 06:57-08:00/63 | 07:11 18:03-18:34/31 | 07:07
1 21:22 i 20:18 l 19:01 07:45-08:23/38 | 16:51

30 l 05:23 | 06:17 06:57-08:00/63 | 07:13 18:03-18:32/29 | 07:09
l 21:21 | 20:15 l 18:59 07:<14-08:24/40 | 16:49

31 ] 05:25 I 06:19 06:57-08:01/64 | 107:11
l 21:19 | 20:13 l l 16:47

Sonnenscheinstunden 1514 1462 1384 l 330
Anzahl Minuten mit Schatten 0 991 1801

l November

18:04-18:29/25
07:44-08:26/42
18:04-18:27/23
07:45-08:27/42
18:05-18:25/20 17:41-17:49/8
17:23-17:31/8 07:47-08:27/40
18:06-18:22/16 17:37-17:52/15
17:19-17:35/16 07:49-08:28/39
18:06-18:19/13 07:51-08:28/37
17:15-17:53/38
18:08-18:17/9 07:52-08:27/35
17:13-17:54/41
17:11-17:55/44
07:54-08:27/33
17:09-17:56/47
07:56-08:27/31
17:08-17:56/48
07:58-08:27/29
17:07-17:56/49
08:00-08:26/26
17:06-17:56/50
08:02-08:25/23
17:06-17:56/50
08:04-08:24/20
17:05-17:56/51
08:06-08:23/17
17:05-17:56/51
08:08-08:22/14
17:05-17:55/50
08:10-08:20/10
17:04-17:53/49
08:12-08:18/6
17:04-17:50/46
08:14-08:15/1
17:05-17:48/43

17:05-17:45/40

17:05-17:43/38

17:06-17:41/35

17:06-17:37/31

17:07-17:36/29

16:58-17:33/35

16:56-17:31/35
08:57-09:08/11
16:54-17:29/35
08:55-09:11/16
16:15-16:26/11 07:53-08:12/19
15:53-16:13/20
15:52-16:13/21
07:52-08:14/22
15:52-16:15/23
07:51-08:15/24
15:52-16:15/23
07:50-08:17/27
15:51-16:15/24
07:50-08:17/27

1801

l 07:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39
] 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
[ 16:29
l 07:31
l 16:28
l 07:33
l 16:26
l 07:35
l 16:24
l 07:37
l 16:22
l 07:39
l 16:21
l 07:41
l 16:19
l 07:42
l 16:18
|07:44
l 16:16
107:46
l 16:15
107:48
l 16:13
l 07:50
l 16:12
l 07:52
l 16:10
l 07:54
l 16:09
l 07:55
l 16:08
l 07:57
l 16:06
l 07:59
l 16:05
l 08:01
|16:04
l 08:02
l 16:03
l 08:04
l 16:02
l 08:06
l 16:01
l 08:07
l 16:00
l
l
1259

15:51-16:15/24
07:49-08:18/29
15:51-16:13/22
07:49-08:24/35
15:51-16:11/20
07:49-08:26/37
15:51-16:09/18
07:52-08:29/37
15:53-16:08/15
07:54-08:30/36
15:54-16:05/11
07:56-08:31/35
15:55-16:03/8
07:58-08:31/33
15:56-16:01/5
08:00-08:32/32
15:58-15:59/1
08:02-08:32/30
08:04-08:32/28

08:07-08:33/26

08:09-08:33/24

08:11-08:33/22

08:13-08:33/20

08:15-08:33/18

08:17-08:33/16

08:19-08:32/13

08:21-08:32/11

08:23-08:31/8

08:26-08:32/6

08:28-08:31/3

IDezem

108:09
l 15:59
l 08:11
|15:58
l 08:12
l 15:58
l 08:14
l 15:57
l 08:15
l 15:56
l 08:17
l 15:56
l 08:18
l 15:55
l 08:19
l 15:55
l 08:21
l 15:54
l 08:22
l 15:54
108:23
l 15:54
l 08:24
l 15:53
l 08:25
l 15:53
l 08:26
l 15:53
l 08:27
l 15:53
l 08:28
l 15:53
l 08:29
l 15:53
l 08:30
l 15:53
l 08:31
l 15:54
l 08:31
l 15:54
l 08:32
l 15:54
l 08:33
l 15:55
l 08:33
l 15:55
l 08:34
l 15:56
l 08:34
l 15:56
l 08:34
l 15:57
l 08:35
l 15:58
l 08:35
l 15:58
l 08:35
l 15:59
l 08:35
l 16:00
l 08:35
l 16:01
1232

623

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

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

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Mlnuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Mlnuten mit Schatten
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pmjeU: Bscftrelbung:

19-095-GBK-02 Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure. de
BHKtina:

28.08. 2019 10:21/3. 2. 744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 13 - WEA VB - SWT-3. 2-113
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
Anzahl Minuten mit Schatten

l Januar

l 08:35
l 16:03
l 08:35
l 16:04
l 08:35
l 16:05
l 08:35
l 16:06
] 08:35
l 16:07
] 08:34
l 16:08
l 08:34
l 16:10
l 08:33
l 16:11
l 08:33
l 16:13
l 08:32
l 16:14
l 08:32
l 16:16
l 08:31
l 16:17
l 08:30
] 16:19
l 08:29
l 16:20
l 08:28
l 16:22
l 08:27
l 16:24
l 08:26
l 16:25
l 08:25
l 16:27
l 08:24
l 16:29
l 08:23
l 16:31
l 08:22
l 16:32
l 08:21
] 16:34
l 08:19
l 16:36
l 08:18
l 16:38
l 08:17
l 16:40
l 08:15
l 16:42
l 08:14
l 16:44
l 08:12
l 16:46
l 08:11
l 16:48
l 08:09
l 16:50
l 08:08
l 16:52
|248

l Februar

14:03-14:19/16

14:03-14:19/16

14:05-14:19/14

14:05-14:18/13

14:07-14:18/11

14:09-14:16/7

14:13-14:15/2

15:08-15:17/9

15:06-15:20/14

15:05-15:22/17

15:03-15:23/20

15:02-15:24/22

15:02-15:26/24

15:01-15:28/27

15:00-15:28/28

15:00-15:30/30

15:00-15:33/33

14:59-15:37/38

14:59-15:40/41

14:59-15:41/42

14:59-15:44/45

14:59-15:45/46

14:58-15:46/48

14:59-15:48/49

14:59-15:50/51

14:58-15:52/54

14:58-15:54/56

773

l 08:06
l 16:54
108:04
l 16:56
108:02
l 16:58
l 08:01
l 17:00
l 07:59
l 17:02
l 07:57
] 17:04
l 07:55
l 17:06
l 07:53
l 17:08
l 07:51
l 17:10
l 07:50
l 17:12
107:48
l 17:14
107:46
l 17:16
107:44
l 17:18
l 07:41
l 17:20
l 07:39
l 17:22
l 07:37
l 17:24
l 07:35
l 17:26
l 07:33
l 17:28
l 07:31
l 17:30
l 07:29
l 17:32
l 07:27
117:34
l 07:24
l 17:36
l 07:22
l 17:38
l 07:20
l 17:40
l 07:18
l 17:42
l 07:15
l 17:44
l 07:13
l 17:46
l 07:11
l 17:48
l
l

1271

14:58-15:55/57

14:58-15:56/58

15:00-15:58/58

15:00-15:59/59

15:00-16:00/60

15:01-16:01/60

15:02-16:02/60

15:02-16:02/60

15:03-16:03/60

15:03-16:02/59

15:05-16:03/58

15:06-16:03/57

15:09-16:03/54

15:11-16:03/52

15:15-16:03/48

15:19-16:02/43

15:20-16:02/42

15:22-16:02/40

15:25-16:01/36

15:25-16:00/35

15:26-15:59/33

15:28-15:58/30

15:29-15:56/27

15:31-15:54/23

15:34-15:52/18

15:37-15:47/10

1197

l März

l 07:08
l 17:50
107:06
l 17:52
107:04
l 17:54
l 07:01
l 17:56
l 06:59

17:58
06:57
18:00
06:54
18:02
06:52
18:03
06:49
18:05
06:47
18:07
06:45
18:09
06:42
18:11
06:40
18:13
06:37
18:15
06:35
18:17
06:32
18:19
06:30
18:21
06:28
18:23
06:25
18:24
06:23
18:26
06:20
18:28
06:18
18:30

106:15
18:32

106:13
18:34

106:10
18:36

106:08
18:38

106:05
18:40

106:03
18:41

106:00
18:43

l 05:58
18:45
06:55
19:47
365

17:24-17:35/11

17:21-17:38/17

17:18-17:40/22

17:17-17:42/25

17:15-17:43/28

17:15-17:45/30

17:13-17:45/32

17:13-17:46/33

17:12-17:45/33

17:13-17:46/33

17:12-17:46/34

17:12-17:47/35

17:12-17:47/35

17:13-17:47/34

17:13-17:47/34

17:14-17:47/33

17:13-17:46/33

17:14-17:46/32

17:13-17:45/32

18:14-18:44/30

596

l April

06:53
19:49
06:50
19:51
06:48
19:53
06:46
19:55
06:43
19:56
06:41
19:58
06:38
20:00
06:36
20:02
06:33
20:04
06:31
20:06
06:29

l 20:08
l 06:26
l 20:09
l 06:24
l 20:11
l 06:21
l 20:13
l 06:19
l 20:15
l 06:17
l 20:17
l 06:14
l 20:19
l 06:12
l 20:21
l 06:10
l 20:23
l 06:07
l 20:24
l 06:05
l 20:26
l 06:03
l 20:28
l 06:00
l 20:30
l 05:58
l 20:32
l 05:56
l 20:34
l 05:54
l 20:36
l 05:52
l 20:37
l 05:49
l 20:39
l 05:47
l 20:41
l 05:45
l 20:43
l
l
|419

18:14-18:42/28

18:15-18:41/26

18:17-18:40/23

18:18-18:38/20

18:21-18:35/14

18:24-18:30/6

117

l Mai

l 05:43
l 20:45
l 05:41
l 20:47
l 05:39
l 20:49
l 05:37
l 20:50
l 05:35
l 20:52
l 05:33

20:54
05:31
20:56
05:29
20:58

l 05:27
20:59
05:25
21:01
05:23
21:03
05:21
21:05
05:19
21:06
05:18
21:08
05:16
21:10
05:14
21:12
05:12
21:13
05:11
21:15
05:09
21:17
05:08
21:18
05:06
21:20
05:05

l 21:21
05:03
21:23

l 05:02
l 21:25
l 05:00
l 21:26
104:59
l 21:28
104:58
l 21:29
104:57
l 21:30
104:55
l 21:32
104:54
l 21:33
104:53
l 21:35
1494

l Juni

[04:52
l 21:36
104:51
l 21:37
104:50
l 21:38
104:49
l 21:39
104:48
l 21:41
104:48
l 21:42
104:47
l 21:43
104:46
l 21:44
104:46
l 21:45
104:45
l 21:46
104:45
121:46
104:44
l 21:47
[04:44
|21:48
104:43
l 21:49
104:43

21:49
04:43
21:50
04:43
21:50
04:43
21:51
04:43
21:51
04:43
21:52
04:43

l 21:52
|04:43
l 21:52
|04:43
l 21:52
104:43
l 21:53
104:44
l 21:53
104:44
l 21:53
104:45
l 21:53
104:45
l 21:53
104:46
l 21:52
104:46
l 21:52
l
l
1511

0 0

Tabellen-Layout: Dte Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommeize-rt wie Bezug?jahr):

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

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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pmjekt: Bachraibuog:

19-095-GBK-02 Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lfzenzierter Anwenden

T&H Ingenieure GmbH
Bremertiavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

SHADOW - Kalender pro WEA
erechnun : Gesamtbelastun WEA: 13 - WEA VB - SWT-3. 2-113
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

l Juli

l l 04:47
l 21:52

2 | 04:47
l 21:52

3 104:48
l 21:51

4 | 04:49
l 21:51

5 | 04:50
l 21:50

6 | 04:51
l 21:50

7 | 04:52
l 21:49

8 | 04:53
121:48

9 | 04:54
121:48

10 l 04:55
l 21:47

11 l 04:56
121:46

12 | 04:57
l 21:45

13 | 04:58
121:44

14 | 04:59
l 21:43

15 | 05:01
l 21:42

16 | 05:02
l 21:41

17 | 05:03
121:40

18 | 05:05
l 21:39

19 | 05:06
l 21:37

20 | 05:07
l 21:36

21 | 05:09
l 21:35

22 | 05:10
l 21:33

23 | 05:12
l 21:32

24 | 05:13
l 21:30

25 | 05:15
l 21:29

26 | 05:17
l 21:27

27 | 05:18
l 21:26

28 | 05:20
l 21:24

29 | 05:21
l 21:22

30 | 05:23
l 21:21

31 l 05:25
l 21:19

Sonnenscheinstunden l 514
Anzahl Minuten mit Schatten

l August | September l Oktober l November l Dezember

l 05:26
l 21:17
l 05:28
l 21:16
l 05:30
l 21:14
l 05:31
l 21:12
l 05:33
l 21:10
l 05:35
l 21:08
l 05:37
l 21:06
l 05:38
121:04
105:40
l 21:02
l 05:42

21:00
05:44
20:58
05:45
20:56
05:47
20:54
05:49
20:52
05:51
20:50
05:52
20:47
05:54
20:45
05:56
20:43
05:58
20:41
06:00
20:39
06:01
20:36
06:03
20:34
06:05
20:32
06:07
20:30
06:08
20:27
06:10
20:25
06:12
20:23
06:14
20:20
06:16
20:18
06:17
20:15
06:19
20:13
462

l 06:21
l 20:11
l 06:23
l 20:08
l 06:25
120:06
l 06:26
l 20:03
l 06:28
l 20:01
l 06:30
l 19:59
l 06:32
l 19:56
l 06:34
119:54
l 06:35
l 19:51
l 06:37
l 19:49
l 06:39
l 19:46
l 06:41
l 19:44
l 06:42
l 19:41
106:44
l 19:39
106:46
l 19:36
l 06:48
l 19:34
l 06:50
l 19:31
l 06:51
l 19:29
l 06:53
l 19:26
l 06:55
l 19:24
l 06:57
l 19:21
l 06:58
l 19:19
l 07:00
l 19:16
l 07:02
l 19:14
107:04
l 19:11
l 07:06
l 19:09
l 07:07
l 19:06
l 07:09
l 19:04
l 07:11
l 19:01
l 07:13
l 18:59
l
l
|384

18:17-18:28/11

18:13-18:31/18

18:11-18:33/22

18:09-18:34/25

18:07-18:34/27

18:06-18:35/29

18:05-18:36/31

18:04-18:36/32

18:03-18:35/32

18:02-18:35/33

18:02-18:35/33

18:00-18:34/34

17:59-18:34/35

17:59-18:33/34

17:58-18:33/35

17:57-18:32/35

17:56-18:30/34

17:56-18:29/33

17:56-18:28/32

17:56-18:27/31

17:57-18:26/29

17:56-18:24/28

17:57-18:22/25

678

l 07:15
l 18:56
l 07:17
l 18:54
l 07:18
l 18:52
l 07:20
l 18:49
l 07:22
l 18:47
l 07:24
l 18:44
l 07:26
l 18:42
l 07:28
l 18:39
l 07:29
l 18:37
l 07:31
l 18:34
l 07:33
l 18:32
l 07:35
l 18:30
l 07:37
l 18:27
l 07:39
l 18:25
l 07:41
l 18:23
l 07:43
l 18:20
|07:44
l 18:18
107:46
l 18:16
107:48
l 18:13
] 07:50
l 18:11
l 07:52
l 18:09
107:54
l 18:06
l 07:56
l 18:04
l 07:58
l 18:02
108:00
l 18:00
l 08:02
l 17:58
[07:04
l 16:55
107:06
l 16:53
107:08
] 16:51
107:09
l 16:49
l 07:11
l 16:47
|330

17:58-18:19/21

18:00-18:17/17

18:03-18:13/10

16:10-16:19/9

16:06-16:23/17

16:03-16:25/22

16:00-16:27/27

15:59-16:28/29

15:57-16:29/32

15:56-16:30/34

15:55-16:31/36

15:52-16:31/39

15:50-16:31/41

14:49-15:32/43

14:47-15:33/46

14:42-15:33/51

14:39-15:33/54

14:37-15:32/55

583

l 07:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39
l 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
l 16:30
l 07:31
l 16:28
l 07:33
l 16:26
[ 07:35
l 16:24
l 07:37
l 16:23
l 07:39
l 16:21
l 07:41
l 16:19
l 07:43
l 16:18
|07:44
l 16:16
107:46
l 16:15
107:48
l 16:13
l 07:50
l 16:12
l 07:52
l 16:10
107:54
l 16:09
l 07:56
l 16:08
l 07:57
l 16:07
l 07:59
l 16:05
108:01
l 16:04
108:03
l 16:03
[08:04
l 16:02
108:06
[ 16:01
108:08
l 16:00
l
l
1259

14:35-15:32/57

14:33-15:32/59

14:32-15:32/60

14:31-15:31/60

14:31-15:32/61

14:31-15:31/60

14:30-15:30/60

14:30-15:29/59

14:29-15:28/59

14:29-15:27/58

14:30-15:27/57

14:30-15:26/56

14:30-15:24/54

14:30-15:23/53

14:31-15:20/49

14:31-15:19/48

14:31-15:18/47

14:32-15:17/45

14:32-15:16/44

14:33-15:15/42

14:35-15:14/39

14:36-15:11/35

14:37-15:07/30

14:38-15:06/28

14:38-15:05/27

14:39-15:04/25

14:41-15:04/23

14:42-15:03/21

14:44-15:02/18

14:46-15:01/15

1349

l 08:09
l 15:59
108:11
l 15:58
108:12

15:58
08:14
15:57
08:15
15:56
08:17
15:56
08:18
15:55
08:19
15:55
08:21
15:54
08:22
15:54
08:23
15:54
08:24
15:53
08:25
15:53
08:26
15:53
08:27
15:53
08:28
15:53
08:29
15:53
08:30
15:53
08:31
15:54

l 08:32
l 15:54
l 08:32
l 15:54
l 08:33
l 15:55
l 08:33
l 15:55
l 08:34
l 15:56
l 08:34
l 15:56
l 08:35
l 15:57
l 08:35
l 15:58
l 08:35
l 15:58
l 08:35
l 15:59
l 08:35
l 16:00
l 08:35
l 16:01
1232

14:48-15:00/12

14:51-14:57/6

13:57-14:02/5

13:56-14:05/9

13:54-14:06/12

13:54-14:07/13

13:54-14:09/15

13:54-14:10/16

13:54-14:10/16

13:54-14:11/17

13:54-14:12/18

13:54-14:13/19

13:54-14:13/19

13:55-14:14/19

13:54-14:14/20

13:55-14:15/20

13:56-14:16/20

13:54-14:16/22

13:55-14:17/22

13:57-14:17/20

13:57-14:17/20

13:58-14:18/20

13:59-14:18/19

13:59-14:18/19

14:00-14:19/19

14:01-14:19/18

14:02-14:19/17

452

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

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

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Besdirelbung: UienaeUT Anwmto:
19-095-GBK-02 Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

SHADOW - Grafischer Kalender pro WEA
erechnun : Gesamtbetastun

1:WEA1
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10:00

oe;oo

ce-flo

Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28. 08. 2019 10:21/3. 2. 744
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Schattenrezeptoren

G: 10 7
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1:109
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L: 10 12
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Beschreibung: Lizenzierter Anwender:

Schattenwurfgutachten für die Errichtung und den BeWeb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

SHADOW - Grafischer Kalender pro WEA
erechnun : Gesamtbelastun

7:V^A7

s
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Ig 14:°°
rai^

iaoo

1»;00

cesa

Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

8:V\fii\8
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Schattenrezeptoren

A: 10 l

B: 10 2

C: 10 3

D: 104

E: 10 5

F: 10 6

G: 10 7

H: 108

1:109

L: 10 12

M: 10 13

N: 10 14

0: 10 15

P: 10 16

S: 10 19
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Projekt: Besctirelbung:

19-095-GBK-02 Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

SHADOW - Grafischer Kalender pro WEA
erechnun : Gesamtbelastun

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heersb-aße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Beicnnet:

28.08. 2019 10:21/3. 2. 744

13:WEAVB-SWT-3. 2-113
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Stunden/Jahr, Astron. max. mögl.
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19-095-GBK-02

SchattEnwurfgutachten für die
Errichtung und den Behrida neuer
Windenergieanlagen im Rahmen des
Repowering-Vortiabens Im WIndpark
Kesdorf

^x

). Neue WEA 4: Existierende WEA

0 250 500 750 1000m
Karte: Lageplan_n<25, Maßstab 1:20.000, Mitte: UTM (north)-ETre89 Zone: 32 Ost: 607.407 Nord: 5.991.175

Cs Schattenrezeptor
Höhe der SchattenkartE: Höhenlinien: cnmUURUNE_ONUNEDAT^_0.w|» (l)

wfndPRO 3. 2.7V f BW Intematiwwl A/S, Tel. +'15963544 . M, www. wid. dh, wlndpfvewntl. dk

SHADOW -
Karte
Berechnung:
Gesamtbelastung

UM<ctofWAmmnll<i:

TSH Ingenieure GmbH
Bremertiavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
lnfa@th-ingenleure. de

. 08. 201909:153. 2. 744
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