Gojekt:

19-095-GBK-02

Beschrelbung:
Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrafe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
|nfo@th ingenieure.de

28 08. 2019 10:21/3.2.744

L

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenende

{WEA mit letztem Schatten)

> <
SHADOW - Kalender
\Berechnung: GesamtbelastungSchattenrezeptor: M - 10 13 )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar | Mérz | April | Mai | Juni
1]08:35 | 08:06 | 07:08 16:54 (12) | 06:53 18:35 (11) | 05:43 19:48 (9) | 04:52 20:14 (10)
]16:02 | 16:53 117:50 28 17:22(12) [19:49 39 19:14(11) | 20:45 25  20:13(9) | 21:36 49  21:03(7)
2]08:35 | 08:04 } 07:06 16:54 (12) | 06:50 18:35 (11) | 05:41 19:48 (9) | 04:51 20:13 (10)
|16:03 | 16:55 |17:52 29 17:23(12) ]19:51 39 19:14(11) | 20:47 25  20:13(9) | 21:37 51  21:04 (7)
3|08:35 | 08:02 | 07:04 16:54 (12) | 06:48 18:34 (11) | 05:39 19:49 (9) | 04:50 20:13 (10)
|16:05 | 16:57 117:54 28 17:22(12) | 19:52 40 19:14(11) | 20:48 24 20:13(9) | 21:38 52 21:05 (7)
40835 ]08:01 | 07:01 16:54 (12) | 06:45 18:35 (11) | 05:37 19:49 (9) | 04:49 20:14 (10)
| 16:06 | 16:59 |17:56 28 17:22(12) |19:54 39  19:14(11) | 20:50 24 20:13(9) | 21:39 53 21:07 (7)
5]08:34 |07:59 | 06:59 16:53 (12) | 06:43 18:35 (11) | 05:34 19:50 {9) | 04:48 20:14 (10)
| 16:07 | 17:01 |17:57 28 17:21(12) |19:56 39  19:14(11) | 20:52 22 20:12(9) ) 21:40 54 21:08 (7)
60834 | 07:57 | 06:56 16:54 (12) | 06:40 18:34 (11) | 05:32 19:50 (9) | 04:47 20:13 (10)
| 16:08 | 17:03 117:59 27 17:21(12) |19:58 38 19:12(11) | 20:54 21 20:11 (9) } 21:42 55 21:08 (7)
7108:34 | 07:55 | 06:54 16:54 (12) | 06:38 18:35 (11) | 05:30 19:51 (9) | 04:47 20:14 (10)
| 16:10 | 17:05 |18:01 26 17:20(12) | 20:00 37 19:12(11) |20:56 19  20:10 (9) | 21:43 56 21:10 (7)
8)08:33 | 07:53 | 06:52 16:55 (12) | 06:36 18:35 (11) { 05:29 19:52 (9) | 04:46 20:14 (10)
|16:11 | 17:07 118:03 24 17:19(12) | 20:02 36 19:11({11) } 20:57 17 20:09(9) | 21:44 56 21:10 (7)
90833 |07:51 | 06:49 16:55 (12) | 06:33 18:36 (11) { 05:27 19:53 (9) | 04:45 20:14 (10)
|16:12 | 17:09 118:05 22 17:17(12) | 20:04 34 19:10(11) | 20:59 14  20:07 (9) | 21:45 57  21:11(7)
10]08:32 | 07:49 | 06:47 16:57 (12) | 06:31 18:37 (11) | 05:25 19:55 (9) | 04:45 20:14 (10)
| 16 14 | 17:11 118:07 19 17:16(12) |20:06 32 19:09(11){21:01 11  20:06 (9) | 21:45 58 21:12(7)
11| 08:3 | 07:47 | 06:44 17:00 (12) | 06:28 18:37 (11) | 05:23 19:59 (9) | 04:44 20:14 (10)
| 16: 15 | 17:14 118:09 14 17:14(12) | 20:07 30 19:07 (11) | 21:03 2 20:01(9) | 21:46 59 21:13(7)
12 08:31 | 07:45 | 06:42 17:03 (12) | 06:26 18:38 (11) | 05:21 | 04:44 20:15 (10)
| 16:17 | 17:16 | 18:11 6 17:09(12) | 20:09 28  19:06 (11) | 21:05 | 21:47 59  21:14(7)
13]08:30 | 07:43 | 06:40 | 06:24 18:40 (11) | 05:19 | 04:44 20:14 (10)
| 16:18 | 17:18 | 18:13 ]20:11 24 19:04 (11) | 21:06 | 21:48 60 21:14(7)
14 08:29 | 07:41 | 06:37 | 06:21 18:41 (11) | 05:17 | 04:43 20:15 (10)
| 16:20 | 17:20 | 18:15 ]20:13 20 19:01 (11) | 21:08 |21:49 60 21:15(7)
15(08:28 | 07:39 | 06:35 | 06:19 18:44 (11) | 05:16 20:30 (10) | 04:43 20:15 (10)
116:22 | 17:22 | 18:17 120:15 15 18:59 (11) | 21:10 6 20:36 (10) | 21:49 60 21:15(7)
16 | 08: 27 | 07:37 | 06:32 | 06:16 ] 05:14 20:25 (10) | 04:43 20:15 (10)
| 16: | 17:24 | 18:19 | 20:17 J21:11 14 20:39(10) | 21:50 60 21:15(7)
17| 08: 25 ] 07:35 | 06:30 | 06:14 } 05:12 20:23 (10) | 04:43 20:16 (10)
|16:25 | 17:26 | 18:21 | 20:19 121:13 19 20:42(10) | 21:50 60 21:16 (7)
18]08:25 | 07:33 | 06:27 | 06:12 | 05:11 20:21 (10) | 04:43 20:16 (10)
116:27 | 17:28 | 18:22 | 20:21 |21:15 22 20:43(10) | 21:51 60  21:16 (7)
19 08:24 | 07:31 | 06:25 | 06:09 | 05:09 20:20 (10) | 04:43 20:16 (10)
|16:29 | 17:30 | 18:24 | 20:22 [21:16 25  20:45(10) § 21:51 60  21:16 (7)
20]08:23 | 07:29 | 06:22 | 06:07 | 05:07 20:18 (10) | 04:43 20:16 (10)
| 16:30 | 17:32 | 18:26 | 20:24 |21:18 28 20:46 (10) | 21:52 60 21:16 (7)
21| 08:22 | 07:26 | 06:20 | 06:05 | 05:06 20:18 (10) | 04:43 20:16 (10)
|16:32 | 17:34 | 18:28 1 20:26 | 21: 20 29 20:47 (10) | 21:52 60 21:16 (7)
220821 | 07:24 17:05 (12) | 06:17 17:52 (11) | 06:03 19:58 (9) | 05: 20:17 (10) | 04:43 20:16 (10)
|16:38 | 17:36 5 17:10(12) | 18:30 12 18:04 (11) | 20:28 3 20:01(9) | 21: 21 31 20:48 (10) | 21:52 60 21:16 (7)
23| 08:19 | 07:22 17:01 (12) | 06:15 17:49 (11) | 06:00 19:55 (9) | 05:03 20:16 (10) | 04:43 20:16 (10)
116:36  |17:38 10 17:11(12) | 18:32 19  18:08 (11) | 20:30 8 20:03(9)21:23 32 20:48(10) | 21:52 60 21:16 (7)
2408:18  ]07:20 17:00 (12) | 06:13 17:46 (11) | 05:58 19:53 (9) | 05:02 20:15 (10) | 04:43 20:17 (10)
116:38  [17:40 14 17:14(12) | 18:3¢ 23 18:09(11) | 20:32 12 20:05(9) | 21:24 34 20:45(10) | 21:52 60 21:17 (7)
25| 08:17 | 07:17 16:58 (12) | 06:10 17:44 (11) | 05:56 19:52 (9) | 05:00 20:15 (10) | 04:44 20:17 (10)
116:40 | 17:42 18 17:16(12) | 18:36 27 18:11(11) [20:34 15  20:07(9) | 21:26 35 20:50 (10) | 21:53 60 21:17 (7)
26| 08:15 | 07:15 16:57 (12) | 06:08 17:42 (11) | 05:54 19:51 (9) | 04:59 20:15 (10) | 04:44 20:18 (10)
116:42  [17:44 21 17:18(12)[18:37 30 1812(11)§20:35 17 20:08(9) | 21:27 36  20:51 (10) | 21:53 60 21:18(7)
27| 08:14 | 07:13 16:56 (12) | 06:05 17:41 (11) | 05:51 19:51 (9) | 04:58 20:15 (10) | 04:44 20:18 (10)
116:43  [17:46 24 17:20(12) [ 18:39 32 18:13(11)]20:37 19  20:10(9) [21:29 38  20:57(7) | 21:53 60 21:18(7)
28| 08:12 | 07:11 16:55 (12) | 06:03 17:39 (11) | 05:49 19:50 (9) | 04:56 20:14 (10) | 04:45 20:17 (10)
116:45  |17:48 27 17:22(12) | 18:41 34  18:13(11)|20:39 22 20:12(9) | 21:30 43 20:59 (7) | 21:52 60 21:17 (7)
29| 08:11 | | 06:00 17:38 (11) | 05:47 19:49 (9) | 04:55 20:14 (10) | 04:45 20:18 (10)
|16:47 | |18:43 36 18:14(11) | 20:41 24 20:13(9) | 21:32 46 21:00(7) | 21:52 60 21:18(7)
30(08:09 | | 05:58 17:37 (11) | 05:45 19:48 (9) | 04: 54 20:14 (10) | 04:46 20:19 (10)
|16:49 | |18:45 37 18:14(11)|20:43 25  20:13(9) | 21:3 47 21:01(7) | 21:52 59  21:18(7)
31(08:07 | | 06:55 18:36 (11) | | 04:5: 20:14 (10) |
|16:51 | |19:47 39 19:15(11) | | 21: 34 48 21:02(7) |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
astr.max.miqgl.Beschattung | | 119 | 568 | 635 | 737 | 1738
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat ~ Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

windPRO 3.2.744 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

_J
sos20101022726  WINAPRO .

T&H_19-095-GBK-02, Anlagen Seite 131



g‘sjekl:

19-095-GBK-02

Beschreibung:

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

LUzenzierter 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
\Berechnung: GesamtbelastungSchattenrezeptor: M - 10 13

I\

YA

Tag im Monat

A

Sonnenscheinstunden |
astr.max.mdgl.Beschattung |

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

| Juli

1 | 04:47
| 21:52

2 | 04:47
| 21:51
3| 04:48
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| August

20:18 (10) | 05:26
21:18 (7) | 21:17
20:19 (10) | 05:28
21:18 (7) | 21:15
20:19 (10) | 05:29
21:18(7) | 21:14
20:19 (10) | 05:31
21:16 (7) | 21:12
20:19 (10) | 05:33
21:16 (7) | 21:10
20:20 (10) | 05:35
21:16 (7) | 21:08
20:20 (10) | 05:36
21:16 (7) | 21:06
20:20 (10) | 05:38
21:15 (7) | 21:04
20:21 (10) | 05:40
21:14 (7) | 21:02
20:21 (10) | 05:42
21:14 (7) | 21:00
20:21 (10) | 05:43
21:13 (7) | 20:58
20:21 (10) | 05:45
21:12 (7) | 20:56
20:22 (10) | 05:47
21:11 (7) | 20:54
20:22 (10) | 05:49
21:10 (7) | 20:52
20:22 (10) | 05:50
21:09 (7) | 20:49
20:23 (10) | 05:52
21:09 (7) | 20:47
20:23 (10) | 05:54
21:08 (7) | 20:45
20:24 (10) | 05:56
21:01 (10) | 20:43
20:24 (10) | 05:58
21:00 (10) | 20:41
20:25 (10) | 05:59
21:00 (10) | 20:38
20:25 (10) | 06:01
20:59 (10) | 20:36
20:26 (10) | 06:03
20:58 (10) | 20:34
20:27 (10) | 06:05
20:58 (10) | 20:32
20:28 (10) | 06:07
20:57 (10) | 20:29
20:29 (10) | 06:08
20:57 (10) | 20:27
20:30 (10) | 06:10
20:55 (10) | 20:25
20:31 (10) | 06:12
20:53 (10) | 20:22
20:33 (10) | 06:14
20:52 (10) | 20:20
20:35 (10) | 06:15
20:49 (10) | 20:18
20:39 (10) | 06:17
20:46 (10) | 20:15
| 06:19
| 20:13
| 462
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Sonnenaufgang  {SS:MM)

Sonnenuntergang (SS:MM)
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Minuten mit Schatten

(Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fiir Kalender
Die dargesteliten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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20:21 (9) | 19:49
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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) | 06:44
20:22 (9) | 19:39
19:57 (9) | 06:46
20:22 (9) | 19:36
19:56 (9) | 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
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18:47 (11) | 07:11
18:58 (11) | 19:01
18:43 (11) | 07:13
19:01 (11) | 18:59
18:41 (11) |
19:03 (11) |

| 384

|

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

2
30
32
34
35
37
37
39
39
39
40
39
38
38
37
35
34
?)
30
26
2

17

745

| Oktober

18:38 (11) | 07:15
19:04 (11) | 18:56
18:36 (11) | 07:16
19:06 (11) | 18:54
18:35 (11) | 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) | 18:20
18:28 (11) | 07:44
19:02 (11) | 18:18
18:29 (11) | 07:46
19:01 (11) | 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) | 18:09
18:35 (11) | 07:54
18:52 (11) | 18:06
18:38 (11) | 07:56
18:47 (11) | 18:04
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| Novembej Dezember

| 07:13 | 08:09

| 16:45 15:59

| 07:15 08:11

| 16:43 15:58
17:41 (12) | 07:17 08:12
17:49 (12) | 16:41 15:57
17:37 (12) | 07:19 08:14
17:52 (12} | 16:39 15:57

17:34 (12) | 07:21
17:53 (12) | 16:37
17:32 (12) | 07:23
17:54 (12) | 16:35
17:31 (12) | 07:25
17:55 (12) | 16:33
17:30 (12) | 07:27
17:56 (12) | 16:31
17:29 (12) | 07:29
17:56 (12) | 16:29
17:28 (12) | 07:31
17:56 (12) | 16:28
17:28 (12) | 07:33
17:56 (12) | 16:26
17:28 (12) | 07:35
17:56 (12) | 16:24
17:28 (12) | 07:37
17:56 (12) | 16:22
17:28 (12) | 07:39
17:56 (12) | 16:21
17:28 (12) | 07:41
17:55 (12) | 16:19
17:28 (12) | 07:42
17:53 (12) | 16:18
17:29 (12) | 07:44
17:50 (12) | 16:16
17:30 (12) | 07:46
17:48 (12) | 16:14
17:31 (12) | 07:48
17:45 (12) | 16:13
17:32 (12) | 07:50
17:43 (12) | 16:12
17:35 (12) | 07:52
17:41 (12) | 16:10

| 07:54
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L

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt {55:MM) Schattenende

(WEA mit letztem Schatten)

(Projekt: Beschreibung: Lizenzierter Amwender: M
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:
9 28.08.2019 10:21/3.2.744 )
e n ~
SHADOW - Kalender
\Berechnung: GesamtbelastungSchattenrezeptor: N - 10 14 )
(Voraussetzungen fiir Berechnung des Schattenwurfs 8
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal magliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar | Februar | Mérz | April | Mai | Juni
1]08:35 | 08:06 | 07:08 16:32 (12) | 06:53 18:31 (11) | 05:43 18:30 (11) | 04:52 20:11 (9)
{16:02 | 16:53 117:50 37 17:09(12) | 19:49 44 19:15(11)|20:45 34 19:04 (11)]21:36 17  20:28(9)
2(08:35 | 08:04 | 07:06 16:32 (12) | 06:50 18:30 (11) | 05:41 18:33 (11) | 04:51 20:12 (9)
]16:03 [ 16:55 |17:52 37 17:09(12) | 19:51 46 19:16(11)|20:47 30 1903 (11) | 21:37 15  20:27(9)
3|08:35 | 08:02 | 07:04 16:32 (12) | 06:48 18;28 (11) | 05:39 18:35 (11) | 04:50 20:13 (9)
]16:05 | 16:57 |17:54 36 17:08(12) | 19:52 48 19:16(11)[20:48 32  20:21(9) | 21:38 13 20:26(9)
4]08:35 | 08:01 | 07:01 16:32 (12) | 06:45 18:27 (11) | 05:37 18:38 (11) | 04:49 20:16 (9)
| 16:06 | 16:59 |17:56 36 17:08 (12) | 19:54 50 19:17(11)]20:50 30  20:22(9) | 21:39 10 20:26 (9)
5]08:3¢ | 07:59 | 06:59 16:32 (12) | 06:43 18:27 (11) | 05:35 18:42 (11) | 04:48 20:17 (9)
| 16:07 | 17:01 117:57 34 17:06(12) | 19:56 51 19:18(11)}20:52 26  20:24 (9) | 21:40 6 20:23(9)
60834 | 07:57 } 06:57 16:33 (12) | 06:41 18:25 (11) | 05:32 20:08 (9) | 04:48 21:06 (5)
| 16:08 | 17:03 ]17:50 33 17:06(12) | 19:58 53 19:18(11)]20:54 17  20:25(9) | 21:42 2 21:08(5)
7]08:34 | 07:55 | 06:54 16:33 (12) | 06:38 18:24 (11) | 05:31 20:06 (9) | 04:47 21:06 (5)
| 16:10 | 17:05 118:01 31 17:04(12) [20:00 55 19:19(11)]20:56 21 20:27 (9) | 21:43 4 21:10(5)
8)08:33 | 07:53 { 06:52 16:35 (12) | 06:36 18:23 (11) | 05:29 20:05 (9) | 04:46 21:05 (5)
| 16:11 | 17:07 118:03 28 17:03(12) | 20:02 56 19:19(11) |20:57 23 20:28(9) | 21:44 5  21:10(5)
9]08:33 | 07:51 | 06:49 16:36 (12) | 06:33 18:23 (11) | 05:27 20:05 (9) | 04:46 21;05 (5)
| 16:12 | 17:09 ]18:05 25  17:01(12) | 20:04 56  19:19(11) | 20:59 26  20:31(9) | 21:45 6 21:11(5)
10| 08:32 | 07:49 | 06:47 16:38 (12) | 06:31 18:22 (11) | 05:25 20:04 (9) | 04:45 21:04 (5)
|16:14 | 17:12 |18:07 2t 16:59 (12) | 20:06 58  19:20(11) |21:01 28  20:32(9) | 21:45 8 21:12(5)
11]08:31 | 07:47 | 06:44 16:41 (12) | 06:28 18:21 (11) | 05:23 20:04 (9) | 04:44 21:04 (5)
| 16:15 | 17:14 |18:09 16 16:57(12) 120:07 58 19:19(11)]21:03 29  20:33(9) | 21:46 9 21:13(5)
120831 | 07:45 | 06:42 16:45 (12) | 06:26 18:21 (11) | 05:21 20:03 (9) | 04:44 21:04 (5)
|16:17 | 17:16 | 18:11 6 16:51(12)}20:09 58 19:19(11)|21:05 30  20:33(9) | 21:47 10 21:14(5)
1310830 |07:43 | 06:40 1 06:24 18:21 (11) | 05:19 20:03 (9) | 04:44 21:04 (5)
| 16:18  §17:18 | 18:13 ] 20:11 59 19:20(11) [ 21:06 31  20:34(9) | 21:48 10 21:14(5)
14]08:29 ]07:41 | 06:37 1 06:21 18:20 (11) | 05:17 20:03 (9) | 04:43 21:04 (5)
[16:20 ) 17:20 | 18:15 {20:13 59 19:19(11)|21:08 30  20:33(9) | 2149 11 21:115(5)
15(08:28 | 07:39 | 06:35 1 06:19 18:20 (11) | 05:16 20:03 (9) | 04:43 21:04 (5)
116:22 1722 | 18:17 ]20:15 59 19:19(11) | 21:10 31 20:34(9) | 2149 11 21:15(5)
1608:27  ]07:37 16:46 (12) | 06:32 | 06:16 18:21 (11) | 05:14 20:03 (9) 1 04:43 21:04 (5)
116:23 | 17:24 10 16556 (12) | 18:19 120:17 58 1:19(11) | 21:11 31 20:34(9) | 21:50 12 21:16(5)
17108:26 | 07:35 16:43 (12) | 06:30 | 06:14 18:20 (11) | 05:12 20:03 (9) | 04:43 21:04 (5)
|16:25  |17:26 16  16:59 (12) | 18:21 120:19 57 19:47(11)|21:13 31 20:34(9) | 21:50 13 21:117(5)
18] 08:25 | 07:33 16:41 (12) | 06:27 | 06:12 18:20 (11) | 65:11 20:03 (9) | 04:43 21:04 (5)
116:27 | 17:28 20 17:01(12) | 18:22 ] 20:21 57 1%:17(11)(21:15 30 20:33(9) | 2151 13 21:17(5)
19]08:24 | 07:31 16:39 (12) | 06:25 | 06:09 18:21 (11) | 05:09 20:03 (9) | 04:43 21:04 (5)
]16:29  |17:30 24 17:03 (12) | 18:24 120:22 56 19:17(11)|21:17 31 20:34(9) | 21:51 13 21:17(5)
20| 08:23 | 07:29 16:37 (12) | 06:22 ] 06:07 18:21 (11) | 05:07 20:03 (9) § 04:43 21:05 (5)
116:330 | 17:32 28 17:05(12) | 18:26 120:24 55 19:16(11)|21:18 30 20:33(9)i21:52 13 21:18(5)
21§08:22 ]07:26 16:36 (12) | 06:20 | 06:05 18:21 (11) | 05:06 20:04 (9) | 04:43 21:05 (5)
|16:32 |17:3¢ 31 17:07(12) | 18:28 120126 54 19:15(11)|21:20 29 20:33(9) | 21:52 13 21:18(5)
2210821 | 07:24 16:35 (12) | 06:17 } 06:03 18:21 (11) | 05:04 20:04 (9) | 04:43 21:05 (5)
116:38 | 17:36 33 17:08(12) | 18:30 ]20:28 53 19:14(11)|21:221 290 20:33(9) | 21:52 13 21318 (5)
23|08:19 | 07:22 16:34 (12) | 06:15 ] 06:00 18:22 (11) | 05:03 20:04 (9) | 04:43 21:06 (5)
] 16:36 | 17:38 34  17:08 (12) | 18:32 120:30 52 19:14(11)|21:23 28 20:32(9)}21:52 13 21:19(5)
24108:18 | 07:20 16:34 (12) | 06:13 ] 05:58 18:23 (11) | 05:02 20:05 (9) | 04:43 21:06 (5)
]16:38 | 17:40 35  17:09 (12) | 18:34 120:32 50 19:13(11) | 21:24 27 20:32(9) [ 21:53 13 21:19(5)
25108:17 | 07:17 16:33 (12) | 06:10 } 05:56 18:24 (11) | 05:00 20:06 (9) | 04:44 21:05 (5)
116:40 | 17:42 36 17:09(12) | 18:36 j20:34 48 19:12(11)|21:26 26 20:32(9) | 21:53 13 21:18(5)
26108:15 | 07:15 16:32 (12) | 06:08 17:52 (11) | 05:54 18:25 (11) | 04:59 20:06 (9) | 04:44 21:06 (5)
|16:42 | 17:44 37 17:09 (12) | 18:38 6 17:58(11)]20:35 46 19:11(11) | 21:27 26  20:32(9) | 21:53 13 21:19(5)
27108:14 | 07:13 16:32 (12) | 06:05 17:45 (11) | 05:51 18:26 (11) | 04:58 20:07 (9) | 04:44 21:06 (5)
116:44 | 17:46 37 17:09(12) |18:39 20 18:05(11)|20:37 44 19:10(11)|21:29 24 20:31(9) | 21:53 12 21:18(5)
2810812 | 07:11 16:31 (12) | 06:03 17:41 (11) | 05:49 18:27 (11) | 04:56 20:08 (9) | 04:45 21:06 (5)
116:45 | 17:48 38 17:09(12) | 18:41 27 18:08 (11) | 20:39 42 19:09(11) | 21:30 23 20:31(9) | 21:52 12 21:18(5)
29§08:11 | | 06:00 17:38 (11) | 05:47 18:27 (11) | 04:55 20:09 (9) | 04:45 21:07 (5)
116:47 | | 18:43 33 18:11(11) | 20:41 40  19:07 (11)|21:32 21 20:30(9) | 21:52 11 21:18(5)
30108:09 | | 05:58 17:35 (11) | 05:45 18:28 (11) | 04:54 20:10 (9) | 04:46 21:08 (5)
|16:49 | |18:45 37 18:12(11)]20:43 37 19:05(11)|21:33 20  20:30(9) | 21:52 11 21:19(5)
31)08:07 | | 06:55 18:34 (11) | | 64:53 20:10 (9) |
] 16551 | |19:47 40 19:14(11) | |21:3¢ 19 20:29(9) |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
astr.max.mdgl.Beschattung | | 379 | 503 i 1559 | 843 | 325
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben {Sommerzeit wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang  (WEA mit erstem Schatten)
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gjekt: Beschrelbung: LizenZerter Anwender:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf 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
\Berechnung: GesamtbelastungSchattenrezeptor: N-10 14 J
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober | Novembet Dezember
1| 04:47 21:08 (5) | 05:26 20:13 (9) | 06:21 18:20 (11) | 07:15 |1 07:13 | 08:09
] 21:52 10 21:18 (5) | 21:17 31 20:44 (9) | 20:11 58  19:18 (11) | 18:56 | 16:45 ] 15:59
2 | 04:47 21:08 (5) | 05:28 20:14 (9) | 06:23 18:20 (11} | 07:16 | 07:15 1 08:11
| 21:51 10 21:18 (5) | 21:15 30 20:44 (9) | 20:08 58 19:18(11) | 18:54 ] 16:43 ] 15:58
3] 04:48 21:09 (5) | 05:29 20:14 (9) | 06:24 18:20 (11) | 07:18 17:23 (12) | 07:17 | 08:12
| 21:51 9 21:18(5) | 21:14 29 20:43 (9) | 20:06 58 19:18 (11) | 18:51 8 17:31(12) | 16:41 | 15:57
4| 04:49 21:09 (5) | 05:31 20:15 (9) | 06:26 18:20 (11) | 07:20 17:19(12) | 07:19 | 08:14
| 21:51 7  21:16 (5) | 21:12 27 20:42 (9) | 20:03 56  19:16 (11) | 18:49 16 17:35(12) | 16:39 | 15:57
5 | 04:50 21:10 (5) | 05:33 20:14 (9) | 06:28 18:20 (11) | 07:22 17:15(12) | 07:21 | 08:15
| 21:50 6 21:16 (5) | 21:10 26 20:40 (9) | 20:01 56 19:16 (11) | 18:46 21 17:36(12) | 16:37 | 15:56
6 | 04:51 21:11 (5) | 05:35 20:15 (9) | 06:30 18:20 (11) | 07:24 17:13(12) | 07:23 | 08:17
| 21:50 5 21:16(5) | 21:08 24 20:39(9) | 19:58 55 19:15(11) | 18:44 25 17:38(12) | 16:35 | 15:56
7 | 04:51 21:12 (5) | 05:36 20:17 (9) | 06:32 18:21 (11) | 07:26 17:11 (12) | 07:25 | 08:18
| 21:49 4 21:16 (5) | 21:06 20 20:37 (9) | 19:56 54 19:15(11) | 18:42 28 17:39(12) | 16:33 | 15:55
8 | 04:52 21:13 (5) | 05:38 20:17 (9) | 06:33 18:20 (11) | 07:27 17:09 (12) | 07:27 | 08:19
| 21:48 2 21:15(5) | 21:04 18 20:35(9) | 19:53 53  19:13(11) | 18:39 31 17:40(12) | 16:31 | 15:55
9 | 04:54 20:24 (9) | 05:40 18:52 (11) | 06:35 18:21 (11) | 07:29 17:08 (12) | 07:29 | 08:21
| 21:47 7 20:31(9) | 21:02 24 20:33 (9) | 19:51 51 19:12 (11) | 18:37 33 17:41(12) | 16:29 | 15:54
10 | 04:55 20:22 (9) | 05:42 18:47 (11) | 06:37 18:22 (11) | 07:31 17:07(12) | 07:31 | 08:22
| 21:47 11 20:33(9) | 21:00 30 20:31 (9) | 19:49 49  19:11(11) j 18:34 34 17:41(12) | 16:28 | 15:54
11 | 04:56 20:21 (9) | 05:43 18:44 (11} | 06:39 18:22 (11) | 07:33 17:06 (12) | 07:33 | 08:23
| 21:46 13 20:34(9) | 20:58 31 20:29(9) | 19:46 47  19:09 (11) | 18:32 36 17:42(12) | 16:26 | 15:53
12 | 04:57 20:20 (9) | 05:45 18:42 (11) | 06:40 18:23 (11) | 07:35 17:06(12) | 07:35 | 08:24
| 21:45 15 20:35(9) | 20:56 29  19:11(11) | 19:44 45  19:08 (11) | 18:30 36 17:42(12) | 16:24 | 15:53
13 | 04:58 20:19 (9) | 05:47 18:39 (11) | 06:42 18:24 (11) | 07:37 17:05 (12) | 07:37 | 08:25
[21:44 17 20:36(9) | 20:54 33 19:12(11) [ 1941 42 19:06 (11) | 18:27 37 17:42(12) [16:22 | 15:53
14 | 04:59 20:18 (9) | 05:49 18:37 (11) | 06:44 18:26 (11) 1 07:39 17:05(12) | 07:39 | 08:26
| 21:43 19 20:37 (9) | 20:52 36 19:13 (11) | 19:39 38 19:04 (11) | 18:25 37 17:42(12) | 16:21 | 15:53
15 | 05:01 20:17 (9) | 05:50 18:36 (11) | 06:46 18:26 (11) | 07:40 17:05 (12) | 07:41 | 08:27
| 21:42 21 20:38(9) | 20:49 39 19:15(11) | 19:36 35 19:01(11) | 18:22 37 17:42 (12) | 16:19 | 15:53
16 | 05:02 20:18 (9) | 05:52 18:33 (11) | 06:48 18:29 (11) | 07:42 17:04 (12) | 07:42 | 08:28
| 21:41 21 20:39 (9) | 20:47 42 19:15(11) | 19:34 30 18:59(11) | 18:20 38 17:42(12) ] 16:18 | 15:53
17 | 05:03 20:17 (9) | 05:54 18:32 (11) | 06:49 18:31 (11) | 07:44 17:04 (12) | 07:44 | 08:29
] 21:40 23 20:40 (9) | 20:45 44 19:16 (11) | 19:31 25 18:56(11) | 18:18 37 17:41(12) | 16:16 | 15:53
18 | 05:04 20:16 (9) | 05:56 18:31 (11) | 06:51 18:35 (11) | 07:46 17:05 (12) | 07:46 | 08:30
] 21:38 24 20:40 (9) | 20:43 47 19:18 (11) | 19:29 17 18:52(11) | 18:15 36 17:41(12) | 16:14 } 15:53
19 | 05:06 20:15(9) | 05:58 18:29 (11) | 06:53 | 07:48 17:05 (12) | 07:48 ] 08:31
} 21:37 26 20:41(9) | 20:41 49  19:18 (11) | 19:26 | 18:13 35 17:40(12) | 16:13 | 15:53
20 | 05:07 20:16 (9) | 05:59 18:29 (11) | 06:55 [ 07:50 17:05 (12) | 07:50 | 08:31
] 21:36 26 20:42 (9) | 20:38 49  19:18 (11) | 19:24 | 18:11 34 17:39(12) | 16:12 | 15:54
21 | 05:09 20:15 (9) | 06:01 18:28 (11) | 06:57 | 07:52 17:06 (12) | 07:52 | 08:32
| 21:35 27 20:42(9) | 20:36 51 19:19(11) {19:21 | 18:09 32 17:38(12) | 16:10 | 15:54
22 | 05:10 20:14 (9) | 06:03 18:26 (11) | 06:58 | 07:54 17:06 (12) | 07:54 | 08:33
| 21:33 28 20:42(9) | 20:34 53 19:19(11) | 19:19 | 18:06 31 17:37(12) | 16:09 | 15:54
23] 05:12 20:14 (9) | 06:05 18:26 (11) | 07:00 | 07:56 17:07 (12) | 07:55 | 08:33
]21:32 29 20:43(9) | 20:32 53  19:19(11) | 19:16 | 18:04 29 17:36 (12) | 16:08 | 15:55
24 ] 05:13 20:14 (9) | 06:07 18:25 (11) | 07:02 ] 07:58 17:08 (12) | 07:57 | 08:34
| 21:30 29 20:43(9) | 20:29 55 19:20(11) | 19:14 | 18:02 25 17:33(12) ] 16:06 | 15:56
25 | 05:15 20:14 (9) | 06:08 18:24 (11) | 07:04 | 08:00 17:10 (12) | 07:59 1 08:34
| 21:29 30  20:44(9) | 20:27 55 19:19(11) | 19:11 | 18:00 21 17:31(12) | 16:05 | 15:56
26 | 05:16 20:13 (9) | 06:10 18:23 (11) | 07:06 | 08:02 17:12 (12) | 08:01 | 08:34
| 21:27 31 20:44 (9) | 20:25 57 19:20(11) | 19:09 | 17:57 17 17:29(12) | 16:04 | 15:57
27 |1 05:18 20:14 (9) | 06:12 18:23 (11) | 07:07 | 07:03 16:15 (12) | 08:02 | 08:35
] 21:26 30 20:44(9) | 20:22 57 19:20(11) | 19:06 | 16:55 11 16:26 (12) | 16:03 | 15:58
281 05:20 20:13 (9) | 06:14 18:22 (11) { 07:09 | 07:05 | 08:04 | 08:35
| 21:24 31 20:44(9) | 20:20 58 19:20 (11) | 19:04 ] 16:53 ] 16:02 ] 15:58
29| 05:21 20:13 (9) | 06:15 18:21 (11) | 07:11 | 07:07 | 08:06 | 08:35
| 21:22 31 20:44(9) | 20:18 58 19:19(11) | 19:01 | 16:51 | 16:01 ] 15:59
30 | 05:23 20:13 (9) | 06:17 18:21 (11) | 07:13 | 07:09 | 08:07 | 08:35
| 21:21 31 20:44 (9) | 20:15 58 19:19(11) | 18:59 | 16:49 | 16:00 | 16:00
31 | 05:24 20:14 (9) | 06:19 18:21 (11) | | 07:11 | | 08:35
| 21:19 30 20:44 (9) | 20:13 58 19:19(11) | | 16:47 | | 16:01
Sonnenscheinstunden | 514 | 462 | 384 | 330 | 259 | 232
astr.max.mégl.Beschattung | 603 | 1271 ] 827 | 725 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (§5:MM) Schattenende (WEA mit letztem Schatten)
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gojekt' Beschreibung:

19-095-GBK-02

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

Lizenzierter 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

A

N
(SHADOW - Kalender

\Berechnung: GesamtbelastungSchattenrezeptor: O - I0 15

Referenzjahr fiir Kalender

(Voraussetzungen fiir Berechnung des Schattenwurfs

2019

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

|Januar |Februar |Mérz | April | Mai | Juni
1]08:35 | 08:06 | 07:08 | 06:53 18:23 (12) | 05:43 19:41 (11) | 04:52 19:35 (11)
| 16:02 | 16:53 ] 17:50 | 19:49 24 18:47 (12) | 20:45 32 20:13 (11) | 21:36 73 21:03(9)
2]08:35 | 08:04 | 07:06 ] 06:50 18:25 (12) | 05:41 19:41 (11) | 04:51 19:35 (11)
] 16:03 ] 16:55 | 17:52 | 19:51 20 18:45(12) | 20:47 34  20:15 (11) | 21:37 74 21:04 (9)
3108:35 [08:02 | 07:04 | 06:48 18:27 (12) | 05:39 19:39 (11) | 04:50 19:36 (11)
| 16:05 | 16:57 | 17:54 | 19:52 14 18:41 (12) | 20:48 37 20:16 (11) | 21:38 72 21:04(9)
4108:35 | 08:01 | 07:01 | 06:45 | 05:37 19:38 (11) | 04:49 19:37 (11)
| 16:06 | 16:59 | 17:56 | 19:54 | 20:50 39  20:17 (11) | 21:39 72 21:05 (9)
5108:34 | 07:59 | 06:59 | 06:43 | 05:35 19:37 (11) | 04:48 19:37 (11)
| 16:07 |17:01 | 17:57 | 19:56 | 20:52 41  20:18 (11) | 21:40 71  21:05(9)
6 [08:34 | 07:57 | 06:57 | 06:41 | 05:33 19:36 (11) | 04:48 19:37 (11)
| 16:08 | 17:03 | 17:59 | 19:58 | 20:54 43 20:19 (11) | 21:42 72 21:05 (9)
7 108:34 | 07:55 | 06:54 | 06:38 | 05:31 19:35 (11) | 04:47 19:38 (11)
|16:10 | 17:05 | 18:01 ] 20:00 120:56 44 20:19 (11) | 21:43 72 21:06 (9)
8108:33 | 07:53 | 06:52 | 06:36 | 05:29 19:34 (11) | 04:46 19:38 (11)
| 16:11 | 17:07 | 18:03 | 20:02 | 20:57 46  20:20 (11) | 21:44 70  21.05(9)
9]08:33 | 07:51 | 06:49 ] 06:33 | 05:27 19:34 (11) | 04:46 19:39 (11)
|16:12 [ 17:09 | 18:05 | 20:04 120:50 47 20:21(11) | 21:45 70 21:06 (9)
10 | 08:32 | 07:49 | 06:47 | 06:31 | 05:25 19:33 (11) | 04:45 19:39 (11)
| 16:14 [ 17:12 | 18:07 | 20:06 ]21:01 48 20:21 (11)]21:45 69  21:05(9)
11| 08:31 | 07:47 | 06:44 | 06:28 ] 05:23 19:33 (11) | 04:44 19:40 (11)
| 16:35 | 17:14 | 18:09 | 20:07 121:03 48 20:21(11) | 21:46 68 21:06 (9)
12 | 08:31 | 07:45 | 06:42 17:35 (12) | 06:26 | 05:21 19:32 (11) | 04:44 19:41 (11)
| 16:17 117:16 | 18:11 11 17:46 (12) | 20:09 | 21:05 49  20:21 (11) | 21:47 68  21:07 (9)
13| 08:30 | 07:43 | 06:40 17:32 (12) | 06:24 | 05:19 19:32 (11) | 04:44 19:40 (11)
| 16:18 |17:18 | 18:13 17 17:49(12) | 20:11 | 21:06 50 20:22 (11) | 21:48 68  21:06 (9)
14| 08:29 | 07:41 | 06:37 17:29 (12) | 06:21 | 05:17 19:32 (11) | 04:43 19:41 (11)
| 16:20 | 17:20 | 18:15 21 17:50(12) | 20:13 121:08 50 20:22 (11) | 21:49 67  21:06 (9)
15| 08:28 | 07:39 | 06:35 17:27 (12) | 06:19 | 05:16 19:32 (11) | 04:43 19:41 (11)
| 16:22 [ 17:22 | 18:17 25 17:52 (12) | 20:15 ] 21:10 51  20:23(11) | 21:49 67 21:07 (9)
16 | 08:27 } 07:37 | 06:32 17:25 (12) | 06:16 | 05:14 19:31 (11) | 04:43 19:42 (11)
| 16:23 117:24 | 18:19 29 17:54 (12) | 20:17 | 21:11 51  20:22 (11) | 21:50 66 21:07 (9)
17| 08:26 1 07:35 | 06:30 17:24 (12) | 06:14 1 05:12 19:32 (11) | 04:43 19:42 (11)
|16:25  }17:26 | 18:21 31 17:55(12) | 20:19 |21:13 51 20:23(11) | 21:550 66 21:07 (9)
18 | 08:25 [ 07:33 | 06:27 17:22 (12) | 06:12 | 05:11 19:31 (11) | 04:43 19:43 (11)
| 16:27 |17:28 | 18:22 33 17:55(12) | 20:21 | 21:15 51 20:22 (11) | 21:51 65 21:07 (9)
19 | 08:24 1 07:31 | 06:25 17:22 (12) | 06:09 | 05:09 19:32 (11) | 04:43 19:43 (11)
| 16:29 | 17:30 | 18:24 34  17:56 (12) | 20:22 | 21:16 51  20:23 (11) | 21:51 66  21:08 (9)
20 ] 08:23 | 07:29 | 06:22 17:21 (12) | 06:07 | 05:07 19:31 (11) | 04:43 19:43 (11)
| 16:30 1 17:32 ] 18:26 35 17:56 (12) | 20:24 | 21:18 54 20:47 (9) | 21:52 66  21:08 (9)
21]08:22 | 07:26 | 06:20 17:20 (12} | 06:05 | 05:06 19:32 (11) | 04:43 19:43 (11)
| 16:32 117:34 ] 18:28 37 17:57 (12) | 20:26 | 21:20 58 20:49 (9) | 21:52 66  21:08 (9)
22 | 08:21 | 07:24 | 06:17 17:19 (12) | 06:03 | 05:04 19:32 (11) | 04:43 19:43 (11)
| 16:34 |1 17:36 | 18:30 37 17:56 (12) | 20:28 | 21:21 61 20:51 (9) | 21:52 66  21:08 (9)
23| 08:19 | 07:22 | 06:15 17:19 (12) | 06:00 | 05:03 19:32 (11) [ 04:43 19:44 (11)
| 16:36 117:38 | 18:32 37 17:56 (12) | 20:30 | 21:23 61 20:51 (9) | 21:52 66  21:09 (9)
24 | 08:18 | 07:20 | 06:13 17:19 (12) | 05:58 | 05:02 19:32 (11) | 04:43 19:44 (11)
| 16:38 | 17:40 | 18:34 37 17:56 (12) | 20:32 | 21:24 64 20:53 (9) | 21:52 66  21:09 (9)
25 | 08:17 | 07:17 | 06:10 17:19 (12) | 05:56 ] 05:00 19:33 (11) | 04:44 19:44 (11)
| 16:40 | 17:42 | 18:36 37 17:56 (12) | 20:34 | 21:26 64 20:54 (9) | 21:53 66  21:09 (9)
26 | 08:15 | 07:15 | 06:08 17:19 (12) | 05:54 | 04:59 19:33 (11) | 04:44 19:45 (11)
| 16:42 | 17:44 | 18:38 35 17:54 (12) | 20:35 | 21:27 67 20:56 (9) | 21:53 65 21:09(9)
27 | 08:14 | 07:13 | 06:05 17:19 (12) | 05:51 19:55 (11) | 04:58 19:33 (11) | 04:44 19:44 (11)
|16:44 | 17:46 | 18:39 35  17:54 (12) | 20:37 8 20:03(11)[21:29 69  20:57(9) | 21:53 66 21:09(9)
28 | 08:12 | 07:11 | 06:03 17:19 (12) | 05:49 19:50 (11) | 04:56 19:34 (11) | 04:45 19:44 (11)
| 16:45 | 17:48 | 18:41 34  17:53(12) | 20:39 18 20:08 (11) | 21:30 70 20:59 (9) | 21:52 66  21:09(9)
29 | 08:11 | | 06:00 17:20 (12) | 05:47 19:46 (11) | 04:55 19:34 (11) | 04:45 19:44 (11)
| 16:47 | |18:43 32 17:52(12)[20:41 23 20:09(11) [21:32 70  21:00(9) | 21:52 67  21:10(9)
30 | 08:09 | | 05:58 17:20 (12) | 05:45 19:43 (11) | 04:54 19:35 (11) | 04:46 19:45 (11)
| 16:49 | | 18:45 30 17:50 (12) | 20:43 28  20:11 (11) | 21:33 70 21:01 (9) | 21:52 67 21:10(9)
31 | 08:07 | | 06:55 18:22 (12) | | 04:53 19:35 (11) |
|16:51 | |19:47 27 18:49(12) | [21:34 71 21:02(9) |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 4%4 | 511
astr.max.mdgl.Beschattung | | | 614 | 135 | 1642 | 2043
Tabellen-Layout: Die Daten fiir jeden Tag sind In folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat  Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
—
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Projekt:

19-095-GBK-02

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

Lizenzierter 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

I\

-
(SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: O-10 15

N

.

Sonnenuntergang (SS:MM)

2019

Minuten mit Schatten

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

Zeitpunkt (SS:MM) Schattenende

| Juli | August | September | Oktober | Novembej Dezember
1) 04:47 19:44 (11) | 05:26 19:42 (11) | 06:21 | 07:15 18:09 (12) | 07:13 ] 08:09
| 21:52 68 21:10 (9) | 21:17 50 20:32 (11) | 20:10 | 18:56 20  18:29(12) | 16:45 [ 15:59
2 | 04:47 19:45 (11) | 05:28 19:43 (11) | 06:23 1 07:16 18:11 (12) | 07:15 ] 08:11
| 21:51 67 21:10(9) | 21:15 49 20:32(11) | 20:08 [18:54 16 18:27(12) | 16:43 | 15:58
3| 04:48 19:45 (11) | 05:29 19:43 (11) | 06:24 1 07:18 18:15 (12) | 07:17 | 08:12
| 21:51 68 21:11 (9) | 21:14 48  20:31 (11) | 20:06 | 18:51 9 18:24(12) | 16:41 | 15:58
4 | 04:49 19:44 (11) | 05:31 19:43 (11) | 06:26 | 07:20 | 07:19 | 08:14
| 21:51 69 21:10(9) | 21:12 48  20:31 (11) | 20:03 | 18:49 | 16:39 | 15:57
5 | 04:50 19:44 (11) | 05:33 19:43 (11) | 06:28 | 07:22 1 07:21 | 08:15
| 21:50 70 21:11 (9) | 21:10 47  20:30(11) ] 20:01 | 18:46 | 16:37 | 15:56
6 | 04:51 19:44 (11) | 05:35 19:44 (11) | 06:30 1 07:24 1 07:23 | 08:16
| 21:49 70 21:11 (9) | 21:08 46 20:30 (11) | 19:58 | 18:44 | 16:35 | 15:56
7 | 04:52 19:44 (11) | 05:36 19:45 (11) | 06:32 | 07:26 | 07:25 | 08:18
| 21:49 70 21:11 (9) | 21:06 44 20:29 (11) | 19:56 | 18:42 | 16:33 ] 15:55
8 | 04:52 19:44 (11) | 05:38 19:45 (11) | 06:33 107:27 | 07:27 | 0B:19
] 21:48 72 21:12 (9) | 21:04 43 20:28 (11) ] 19:53 | 18:39 ] 16:31 | 15:55
9 | 04:54 19:44 (11} | 05:40 19:46 (11) | 06:35 | 07:29 | 07:29 | 08:20
|21:47 71 21:12(9)|21:02 42 20:28(11) | 19:51 | 18:37 | 16:29 | 15:54
10 ] 04:55 19:44 (11) | 05:42 19:46 (11) | 06:37 18:24 (12) | 07:31 1 07:31 | 08:22
| 21:47 72 21:12(9) | 21:00 40 20:26 (11) | 19:49 9  18:33(12) | 18:34 |16:28 | 15:54
11 | 04:56 19:44 (11) | 05:43 19:47 (11) | 06:39 18:19 (12) | 07:33 | 07:33 | 08:23
| 21:46 72 21:12 (9) | 20:58 38 20:25(11) | 19:46 17 18:36 (12) | 18:32 | 16:26 | 15:53
12 | 04:57 19:43 (11) | 05:45 19:49 (11) | 06:40 18:16 (12) | 07:35 | 07:35 | 08:24
| 21:45 74 21:12 (9) | 20:56 35  20:24 (11) | 19:44 22 18:38(12) | 18:30 | 16:24 ] 15:53
13 | 04:58 19:43 (11) | 05:47 19:49 (11) | 06:42 18:14 (12) | 07:37 | 07:37 { 08:25
| 21:44 73 21:11 (9) | 20:54 33 20:22(11) | 19:41 25 18:39(12) | 18:27 | 16:22 | 15:53
14 | 04:59 19:43 (11) | 05:49 19:51 (11) | 06:44 18:13 (12) | 07:39 | 07:39 | 08:26
| 21:43 72 21:10 (9) | 20:52 29  20:20 (11) | 19:39 28 18:41(12) | 18:25 | 16:21 | 15:53
15| 05:01 19:43 (11) | 05:50 19:53 (11) | 06:46 18:10 (12) | 07:40 | 07:41 | 08:27
| 21:42 70 21:09 (9) | 20:49 25 20:18 (11) | 19:36 31 18:41(12) | 18:22 | 16:19 | 15:53
16 | 05:02 19:43 (11) | 05:52 19:55 (11) | 06:48 18:09 (12) | 07:42 | 07:42 | 08:28
| 21:41 70 21:09 (9) | 20:47 20 20:15(11) | 19:34 33 18:42(12) | 18:20 | 16:18 ] 15:53
17 | 05:03 19:43 (11) | 05:54 19:59 (11) | 06:49 18:08 (12) | 07:44 | 07:44 | 08:29
| 21:40 70 21:08 (9) | 20:45 12 20:11(11) | 19:31 34 18:42(12) | 18:18 | 16:16 | 15:53
18 | 05:05 19:42 (11) | 05:56 | 06:51 18:07 (12) | 07:46 | 07:46 | 08:30
| 21:38 69 21:06 (9) | 20:43 | 19:29 36 18:43 (12) | 18:15 | 16:14 ] 15:53
19 | 05:06 19:42 (11) | 05:58 | 06:53 18:06 (12) | 07:48 | 07:48 | 08:31
| 21:37 67 21:05 (9) | 20:41 | 19:26 36 18:42(12) | 18:13 | 16:13 | 15:53
20 | 05:07 19:43 (11) | 05:59 | 06:55 18:05 (12) | 07:50 107:50 | 08:31
| 21:36 64 21:04 (9) | 20:38 | 19:24 37  18:42(12) | 18:11 | 16:12 | 15:54
21| 05:09 19:42 (11) | 06:01 | 06:57 18:05 (12) | 07:52 1 07:52 | 08:32
| 21:35 64 21:03 (9) | 20:36 | 19:21 37  18:42(12) | 18:09 | 16:10 | 15:54
22 | 05:10 19:42 (11) | 06:03 | 06:58 18:05 (12) | 07:54 | 07:54 | 08:33
| 21:33 61 21:01 (9) | 20:34 | 19:19 37 18:42(12) | 18:06 | 16:09 | 15:55
23] 05:12 19:42 (11) | 06:05 | 07:00 18:04 (12) | 07:56 | 07:55 | 08:33
| 21:32 61 21:01 (9) | 20:32 | 19:16 37  18:41(12) | 18:04 | 16:08 | 15:55
24 | 05:13 19:42 (11) | 06:07 1 07:02 18:04 (12) | 07:58 | 07:57 | 08:34
| 21:30 58 20:59 (9) | 20:29 | 19:14 36 18:40(12) | 18:02 | 16:06 | 15:56
25 | 05:15 19:42 (11) | 06:08 | 07:04 18:04 (12) | 08:00 1 07:59 | 08:34
| 21:29 54 20:58 (9) | 20:27 | 19:11 36 18:40(12) | 18:00 | 16:05 | 15:56
26 | 05:16 19:42 (11) | 06:10 | 07:06 18:05 (12) | 08:02 |1 08:01 | 08:34
| 21:27 51  20:33 (11) | 20:25 | 19:09 34 18:39(12) | 17:57 | 16:04 | 15:57
27 | 05:18 19:42 (11) | 06:12 1 07:07 18:05 (12) | 07:03 | 08:02 | 08:35
} 21:26 51  20:33 (11) | 20:22 | 19:06 33  18:38(12) | 16:55 | 16:03 | 15:58
28 1 05:20 19:42 (11) | 06:14 | 07:09 18:05 (12) | 07:05 | 08:04 | 08:35
| 21:24 51  20:33(11) | 20:20 | 19:04 31 18:36(12) | 16:53 | 16:02 | 15:58
29 ] 05:21 19:42 (11) | 06:15 ] 07:11 18:06 (12) | 07:07 | 08:06 | 08:35
| 21:22 50 20:32 (11) | 20:18 | 19:01 28 18:34(12) | 16:51 | 16:01 | 15:59
30 | 05:23 19:42 (11) | 06:17 | 07:13 18:07 (12) | 07:09 | 08:07 | 08:35
| 21:21 51 20:33(11) ) 20:15 | 18:59 25 18:32(12) | 16:49 | 16:00 | 16:00
31| 05:24 19:43 (11) | 06:19 | 107:11 | | 08:35
| 21:19 50 20:33(11) | 20:13 | | 16:47 | | 16:01
Sonnenscheinstunden | 514 | 462 | 384 | 330 | 259 | 232

astr.max.mogl.Beschattung | 2000 | 649 | 642 | 45 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

(WEA mit letztem Schatten)
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(Projekt:

19-095-GBK-02

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

Lizengierter 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

N

S
(SHADOW - Kalender
\Berechnung: GesamtbelastungSchattenrezeptor: P - 10 16

Referenzjahr fiir Kalender

(Voraussetzungen fiir Berechnung des Schattenwurfs

2019

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

|Januar |Februar |Mé&rz | April | Mal | Juni
1108:35 | 08:06 | 07:08 | 06:53 | 05:43 19:18 (11) | 04:52 20:53 (10)
| 16:02 | 16:53 | 17:50 | 19:49 | 20:45 15 20:16 (9) | 21:36 10 21:03 (10)
2108:35 | 08:04 | 07:06 | 06:50 | 05:41 19:22 (11) | 04:51 20:51 (10)
| 16:03 | 16:55 | 17:52 | 19:51 | 20:47 11 20:18 (9) | 21:37 13 21:04 (10)
3108:35 | 08:02 | 07:04 | 06:48 | 05:39 20:12 (9) | 04:50 20:50 (10)
| 16:05 | 16:57 | 17:54 | 19:52 | 20:48 9 20:21 (9) | 21:38 15  21:05 (10)
4108:35 | 08:01 | 07:01 | 06:45 | 05:37 20:11 (9) | 04:49 20:50 (10)
| 16:06 | 16:59 | 17:55 | 19:54 | 20:50 11 20:22 (9) | 21:39 17 21:07 (10)
5|08:34 | 07:59 | 06:59 | 06:43 | 05:34 20:10 (9) | 04:48 20:49 (10)
| 16:07 | 17:01 | 17:57 | 19:56 | 20:52 14 20:24 (9) | 21:40 19 21:08 (10)
6|08:3¢ |07:57 | 06:56 | 06:40 {05:32 20:09 (9) | 04:48 20:48 (10)
| 16:08 | 17:03 | 17:59 | 19:58 | 20:54 16 20:25 (9) | 21:42 20 21:08 (10)
7108:3¢ | 07:55 | 06:54 {06:38 105:30 20:08 (9) | 04:47 20:48 (10)
} 16:10 | 17:05 | 18:01 | 20:00 | 20:56 19 20:27 (9) | 21:43 22 21:10(10)
8]08:33 |07:53 | 06:52 17:37 (12) | 06:36 19:23 (11) | 05:29 20:08 (9) | 04:46 20:48 (10)
| 16:11 | 17:07 | 18:03 1 17:38 (12) | 20:02 13 19:36 (11) | 20:57 20 20:28 (9) | 21:44 22 21:10(10)
9108:33 | 07:51 | 06:49 17:31 (12) | 06:33 19:20 (11) | 05:27 20:07 (9) } 04:45 20:48 (10)
[ 16:12 | 17:09 | 18:05 9 17:40(12) | 20:04 18 19:38 (11) | 20:59 23 20:30 (9) | 21:45 23 21:11 (10)
10| 08:32 | 07:49 | 06:47 17:29 (12) | 06:31 19:18 (11) | 05:25 20:08 (9) | 04:45 20:47 (10)
| 16:14 |17:11 | 18:07 13 17:42(12) | 20:06 22 19:40(11) | 21:01 22 20:30 (9) | 21:45 25 21:12 (10)
11 ] 08:31 |1 07:47 | 06:44 17:28 (12) | 06:28 19:16 (11) | 05:23 20:07 (9) | 04:44 20:47 (10)
116:15  |17:14 | 18:09 17 17:45(12)]20:07 25 19:41(11) |21:03 23 20:30(9) |21:46 26  21:13(10)
12 | 08:31 | 07:45 | 06:42 17:26 (12) | 06:26 19:15 (11) | 05:21 20:07 (9) | 04:44 20:47 (10)
116:17 | 17:16 | 18:11 20 17:46(12) |20:09 28 19:43(11) |[21:05 22 20:29(9) |21:47 27  21:14(D)
13 | 08:30 | 07:43 | 06:40 17:25 (12) | 06:24 19:14 (11) | 05:19 20:08 (9) | 04:44 20:47 (10)
116:18  [17:18 | 18:13 24 17:49(12) | 20:11 30 19:44(11) |21:06 22 20:30(9) | 21:48 27  21:14(7)
14 ] 08:29 [ 07:41 | 06:37 17:24 (12) | 06:21 19:12 (11) | 05:17 20:08 (9) | 04:43 20:47 (10)
116:20  ]17:20  |18:15 26 17:50(12) | 20:13 32 19:44(11) [21:08 21 20:29(9) |21:49 28  21:15(7)
15| 08:28 1 07:39 } 06:35 17:24 (12) | 06:19 19:11 (11) | 05:16 20:09 (9) | 04:43 20:47 (10)
| 16:22 |17:22 | 18:17 27  17:51(12) | 20:15 34 19:45(11) | 21:10 20 20:29 (9) | 21:49 28 21:15(7)
16 | 08:27 1 07:37 1 06:32 17:23 (12) | 06:16 19:11 (11) | 05:14 20:10 (9) | 04:43 20:47 (10)
| 16:23 |17:24 | 18:19 27 17:50(12) | 20:17 34 19:45(11) | 21:11 18 20:28 (9) | 21:50 29 21:16 (7)
170826  }07:35 | 06:30 17:23 (12) | 06:14 19:10 (11) | 05:12 20:11 (9) | 04:43 20:47 (10)
| 16:25 117:26 | 18:21 27 17:50(12) | 20:19 35 19:45(11) | 21:13 17 20:28 (9} | 21:50 30 21:17 (7)
18 | 08:25 1 07:33 | 06:27 17:22 (12) | 06:12 19:10 (11) | 05:11 20:11 (9) | 04:43 20:48 (10)
| 16:27 | 17:28 | 18:22 27 17:49(12) | 20:20 35 19:45 (11) | 21:15 15 20:26 (9) | 21:51 29 21:17 ()
1908:24 | 07:31 ] 06:25 17:23 (12) | 06:09 19:10 (11) | 05:09 20:13 (9) | 04:43 20:48 (10)
[ 16:29 | 17:30 | 18:24 26 17:49 (12) | 20:22 35 19:45(11) | 21:16 12 20:25 (9) | 21:51 29 21:17 (7)
20108:23 | 07:29 | 06:22 17:23 (12) | 06:07 19:10 (11) | 05:07 20:14 (9) | 04:43 20:48 (10)
| 16:30 117:32 ] 18:26 25 17:48(12) | 20:24 35 19:45(11) | 21:18 9 20:23 (9) | 21:52 30 21:18 (7)
210822 |07:26 | 06:20 17:24 (12) | 06:05 19:09 (11) | 05:06 20:18 (9) | 04:43 20:48 (10)
| 16:32 |17:34 | 18:28 23 17:47 (12) | 20:26 35  19:44 (11) | 21:20 2 20:20 (9) | 21:52 30 21:18 (7)
22 | 08:21 |1 07:24 |1 06:17 17:24 (12) | 06:03 19:09 (11) | 05:04 | 04:43 20:48 (10)
| 16:34 | 17:36 | 18:30 21 17:45(12) | 20:28 34 1943 (11) | 21:21 | 21:52 30 21:18 (7)
231 08:19 | 07:22 | 06:15 17:25 (12) | 06:00 19:09 (11) | 05:03 | 04:43 20:48 (10)
| 16:36 | 17:38 | 18:32 19 17:44 (12) | 20:30 34  19:43(11) | 21:23 | 21:52 30 21:18 (7)
24|08:18 | 07:20 | 06:13 17:27 (12) | 05:58 19:10 (11) | 05:02 | 04:43 20:49 (10)
| 16:38 | 17:40 | 18:34 14 17:41 (12) | 20:32 32 19:42 (11) | 21:24 | 21:52 30 21:19 (7)
25 | 08:17 | 07:17 | 06:10 17:30 (12) | 05:56 19:11 (11) | 05:00 | 04:44 20:49 (10)
116:40 [ 17:42 [ 1B:36 8 17:38(12) [ 20:3¢ 31 19:42 (11) | 21:26 |21:53 29 21:18(7)
26 | 08:15 | 07:15 | 06:08 | 05:54 19:11 (11) | 04:59 | 04:44 20:50 (10)
| 16:42 | 17:44 | 18:37 | 20:35 30 19:41 (11) | 21:27 | 21:53 29 21:19 (7)
27 | 08:14 | 07:13 | 06:05 | 05:51 19:12 (11) | 04:58 | 04:44 20:49 (10)
| 16:43 | 17:46 | 18:39 | 20:37 28  19:40 (11) | 21:29 | 21:53 29 21:18 (7)
28 | 08:12 1 07:11 | 06:03 | 05:49 19:13 (11) | 04:56 | 04:45 20:49 (10)
| 16:45 | 17:48 | 18:41 | 20:39 26 19:39 (11) | 21:30 | 21:52 29 21:18 (7)
29} 08:11 | | 06:00 | 05:47 19:14 (11) | 04:55 | 04:45 20:50 (10)
| 16:47 | | 18:43 | 20:41 22 19:36 (11) | 21:32 | 21:52 28 21:18 (7)
30108:09 | ] 05:58 | 05:45 19:15 (11) | 04:54 | 04:46 20:51 (10)
| 16:49 | | 18:45 | 20:43 19 19:34 (11) | 21:33 | 21:52 27 21:18 (7)
31| 08:07 | | 06:55 | | 04:53 20:55 (10) |
| 16:51 | | 19:47 | ] 21:34 7 21:02(10) |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
astr.max.mdal.Beschattung | | | 354 | 667 | 348 | 760
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tagim Monat  Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten  Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
N,

AN

windPRO 3.2.744 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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(Pr;]ekt:

19-095-GBK-02

Beschreibung:

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

Uzengierter Anwender:

DE-28717 Bremen

T&H Ingenieure GmbH
Bremerhavener HeerstraBe 10

+49 (0) 421 79 400 600

info@th-ingenieure.de
Berechnet:
28.08.2019 10:21/3.2.744

L
(SHADOW - Kalender

VAN

I\

Tag im Monat

o

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

{3uli

1|04:47
| 21:52

2 | 04:47
| 21:51

3] 04:48
| 21:51
4| 04:49
| 21:51
5104:50
| 21:50

6 | 04:51
| 21:49

7 | 04:51
| 21:49

8 | 04:52
|21:48

9 | 04:53
| 21:47

10 | 04:55
| 21:47

11 | 04:56
| 21:46

12 | 04:57
| 21:45

13 | 04:58
| 21:44
14 | 04:59
| 21:43

15 | 05:00

"L&buouowouig

aEeqaeaemeqene
-
RNUOTBOAIARSD

5:15

= W
N

Sonnenscheinstunden | 514
astr.max.mdgl.Beschattung |

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

27
27
26
24
23
23
21
20
18
17
15
13

10

12
15
17
18
20
21
385

{ August

20:51 (10) | 05:26

21:18 (7) | 21:17
20:51 (10) | 05:28

21:18 (7) | 21:15
20:52 (10) | 05:29
21:18 (10) | 21:14
20:52 (10) | 05:31
21:16 (10) | 21:12
20:53 (10) | 05:33
21:16 (10) | 21:10
20:53 (10) | 05:35

21:16 (10) | 21:08
20:54 (10) | 05:36
21:15 (10) | 21:06
20:55 (10) | 05:38
21:15 (10) | 21:04
20:56 (10) | 05:40
21:14 (10) | 21:02

20:57 (10) | 05:42
21:14 (10) | 21:00
20:58 (10) | 05:43
21:13 (10) | 20:58
20:59 (10) | 05:45
21:12 (10) | 20:56
21:01 (10) | 05:47
21:11 (10) | 20:54
21:03 (10) | 05:49
21:10 (10) | 20:52

} 05:50
| 20:49
| 05:52
| 20:47
| 05:54
| 20:45
| 05:56
| 20:43
| 05:58
| 20:41
| 05:59
| 20:38
| 06:01
| 20:36
| 06:03
| 20:34
| 06:05
] 20:32
20:28 (9) | 06:07
20:30 (9) | 20:29
20:25 (9) | 06:08
20:34 (9) | 20:27
20:23 (9) | 06:10
20:35 (9) | 20:25
20:21 (9) | 06:12
20:36 (9) | 20:22
20:21 (9) | 06:14
20:38 (9) | 20:20
20:20 (9) | 06:15
20:38 (9) | 20:18
20:19 (9) | 06:17
20:39 (9) | 20:15
20:19 (9) | 06:19
20:40 (9) | 20:13
| 462
|

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

2
23
2
23
23
21
19
17
14
12
9
8
14
18
2
25
27
29
31
32
33
34
35
35
36
36
35
34
34
33
32

788

Minuten mit Schatten

:%erechnung: GesamtbelastungSchattenrezeptor: P - 10 16
oraussetzungen fiir Berechnung des Schattenwurfs
2019

| September

20:18 (9) | 06:21
20:40 (9) | 20:10
20:18 (9) | 06:23
20:41 (9) | 20:08
20:18 (9) | 06:24
20:40 (9) | 20:06
20:18 (9) | 06:26
20:41 (9) | 20:03
20:17 (9) | 06:28
20:40 (9) | 20:01
20:18 (9) | 06:30
20:39(9) | 19:58
20:18 (9) | 06:32
20:37 (9) | 19:56
20:18 (9) | 06:33
20:35 (9) | 19:53
20:19 (9) | 06:35
20:33(9) | 19:51
20:19 (9) | 06:37
20:31(9) | 19:49
20:20 (9) | 06:39

20:29 (9) | 19:46
19:33 (11) | 06:40
20:28 (9) | 19:44
19:27 (11 | 06:42
20:25 (9) | 19:41
19:24 (11) | 06:44

19:42 (11) | 19:39
19:22 (11) | 06:46
19:44 (11) | 19:36
19:20 (11) | 06:48
19:45 (11) | 19:34
19:19 (11) | 06:49
19:46 (11) | 19:31
19:18 (11) | 06:51
19:47 (11) | 19:29
19:16 (11) | 06:53
19:47 (11) | 19:26
19:16 (11) | 06:55
19:48 (11) | 19:24
19:15 (11) | 06:57
19:48 (11) | 19:21
19:14 (11) | 06:58
19:48 (11) | 19:19
19:13 (11) | 07:00
19:48 (11) | 19:16
19:13 (11) | 07:02
19:48 (11) | 19:14
19:12 (11) | 07:04
19:48 (11) | 19:11
19:12 (11) | 07:06
19:48 (11) | 19:09
19:12 (11 | 07:07
19:47 (11) | 19:06
19:13 (11) | 07:09
19:47 (11) | 19:04
19:12 (11) | 07:11
19:46 (11) | 19:01
19:12 (11) | 07:13
19:45 (11) | 18:59
19:13 (11) |
19:45 (11) |

| 384

|

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS5:MM) Schattenende

30
27
24
20
16

11

10
15
19
22
24
26
27
27
28
28

27

381

| Oktober

19:13 (11) | 07:15
19:43 (11) | 18:56
19:14 (11) | 07:16
19:41 (11) | 18:54
19:15 (11) | 07:18
19:39 (11) | 18:51
19:16 (11) | 07:20
19:36 (11) | 18:49
19:18 (11) | 07:22
19:34 (11) | 18:46
19:21 (11) | 07:24
19:32 (11) | 18:44

| 07:26

18:16 (12)
18:26 (12) | 18:11
18:13 (12) | 07:52
18:28 (12) | 18:09
18:11 (12) | 07:54
18:30 (12) | 18:06
18:08 (12) | 07:56
18:30 (12) | 18:04
18:07 (12) | 07:58
18:31 (12) | 18:02
18:06 (12) | 08:00
18:32 (12) | 18:00
18:05 (12) | 08:02
18:32 (12) | 17:57
18:05 (12) | 07:03
18:32 (12) | 16:55
18:03 (12) | 07:05
18:31 (12) | 16:53
18:03 (12) | 07:07
18:31 (12) | 16:51
18:03 (12) | 07:09
18:30 (12) | 16:49
| 07:11
| 16:47
| 330
|

0
1
07:50
1
0

25
23
20
16

13

106

| Novembei Dezember

18:04 (12) | 07:13
18:29 (12) | 16:45
18:04 (12) | 07:15
18:27 (12) | 16:43
18:05 (12) | 07:17
18:25 (12) | 16:41
18:06 (12) | 07:19
18:22 (12) | 16:39
18:06 (12) | 07:21
18:19 (12) | 16:37
18:08 (12) | 07:23
18:17 (12) | 16:35

| 07:25

7:40

7:44

7:46

6:08

HO=2 0RO 0QO

[« ]
EERERRE

[ R om Jen R R en }
QNN

™~
w1
©

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

08:09
15:59

HFOROROFROFROHORODHDHORORDRORDI=O -

0 Comiti o gl gl
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(Profext:

19-095-GBK-02

Beschreibung:

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

LUzenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener HeerstraBe 10
DE-28717 Bremen

+49 (0) 421 79 400 600
mfo@th ingenieure.de

28 08. 2019 10:21/3.2.744

(SHADOW - Kalender

(Berechnung: GesamtbelastungSchattenrezeptor: Q - 10 17

I\

Referenzjahr fiir Kalender

| Januar
1] 08:35
| 16:02
2] 08:35
| 16:03
3108:35
| 16:04
4 | 08:35
| 16:06
5108:35
| 16:07
6 | 08:34
| 16:08
7 108:34
| 16:09
8| 08:33
| 16:11
9| 08:33
| 16:12
10 | 08:32
| 16:14
11| 08:31
| 16:15
12 | 08:31
| 16:17
13 108:30
| 16:18
14 1 08:29
| 16:20
15 | 08:28
| 16:22
16 | 08:27
| 16:23
17 | 08:26
| 16:25
18 | 08:25
| 16:27
19 | 08:24
| 16:29
20 | 08:23
| 16:30
21 | 08:22
] 16:32
22 | 08:21
| 16:34
23| 08:19
| 16:36
24 | 08:18
| 16:38
25 | 08:17
| 16:40
26 | 08:15
| 16:41
27 | 08:14
| 16:43
28 | 08:12
] 16:45
29| 08:11
| 16:47
30 | 08:09
| 16:49
31 ) 08:07
| 16:51

Sonnenscheinstunden | 248
astr.max.mégl.Beschattung |

Tag im Monat

27
26
2%
2%
25
24
2
3
b
21
20
19
17
16
13

12
14
18
21
2
24
2%

481

{ Februar

14:30 (6) | 08:06
14:57 (6) | 16:53
14:30 (6) | 08:04
14:56 (6) | 16:55
14:31 (6) | 08:02
14:57 (6) | 16:57
14:31 (6) | 08:01
14:57 (6) | 16:59
14:32 (6) | 07:59
14:57 (6) | 17:01
14:33 (6) | 07:57
14:57 (6) | 17:03
14:34 (6) | 07:55
14:58 (6) | 17:05
14:35 (6) | 07:53
14:58 (6) | 17:07
14:35 (6) | 07:51
14:58 (6) | 17:09
14:36 (6) | 07:49
14:57 (6) | 17:11
14:38 (6) | 07:47
14:58 (6) | 17:13
14:39 (6) | 07:45
14:58 (6) | 17:15
14:40 (6) | 07:43
14:57 (6) | 17:18
14:41 (6) | 07:41
14:57 {6) | 17:20
14:42 (6) | 07:39
14:55 (6) | 17:22
14:45 (6) | 07:37
14:53 (6) | 17:24

16:00 (4) | 07:20
16:06 (4) | 17:40
15:57 (4) | 07:18
16:09 (4) | 17:42
15:56 (4) | 07:15
16:10 (4) | 17:44
15:54 (4) | 07:13
16:12 (4) | 17:46
15:54 (4) | 07:11
16:15 (4) | 17:48
15:53 (4) |
16:15 (4) |
15:52 (4) |
16:16 (4) |
15:51 (4) |
16:17 (4) |
| 271
|

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

26
27
28
28
29
31

36
38
42
42
4

37
30
19
18
15

13

13
17

616

Minuten mit Schatten

(Voraussetzungen fiir Berechnung des Schattenwurfs

2019

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

| Marz

15:51 (4) | 07:08
16:17 (4) | 17:50
15:51 (4) | 07:06
16:18 (4) | 17:52
15:51 (4) | 07:04
16:19 (4) | 17:54
15:51 (4) | 07:01
16:19 (4) | 17:55
15:51 (4) | 06:59
16:20 (4) | 17:57
15:51 (4) | 06:57
16:35 (3) | 17:59
15:52 (4) | 06:54
16:37 (3) | 18:01
15:52 (4) | 06:52
16:39 (3) | 18:03
15:52 (4) | 06:49
16:40 (3) | 18:05
15:52 (4) | 06:47
16:43 (3) | 18:07
15:53 (4) | 06:44
16:45 (3) | 18:09
15:55 (4) | 06:42
16:47 (3) | 18:11
15:56 (4) | 06:40
16:48 (3) } 18:13
15:58 (4) | 06:37
16:48 (3) | 18:15
16:01 (4) | 06:35
16:48 (3) | 18:17
16:27 (3) | 06:32
16:46 (3) | 18:19
16:28 (3) | 06:30
16:46 (3) | 18:21
16:30 (3) | 06:27
16:45 (3) | 18:22
16:31 (3) | 06:25
16:44 (3) | 18:24
16:34 (3) | 06:22
16:40 (3) | 18:26

| 06:20

| 18:28

117
30

17:11 (2)
17:17 (2)
17:07 (2) | 06
17:20 (2) | 18:3
17:04 (2) | 06:0
17:21 (2) | 18:4
| 06: oo
| 18:43
| 05:58
| 18:45
| 06:55
| 19:47
| 365
|

5858585858

21
23

26
27
27
27
27

26

24

19
15

341

| April

17:03 (2) | 06:53
17:24 (2) | 19:49
17:02 (2) | 06:50
17:25 (2) | 19:51
17:00 (2) | 06:48
17:25 (2) | 19:53
17:00 {2) | 06:45
17:26 (2) | 19:54
16:59 (2) | 06:43
17:26 (2) | 19:56
16:59 (2) | 06:40
17:26 (2) | 19:58
16:58 (2) | 06:38
17:25 (2) | 20:00
16:59 (2) | 06:36
17:26 (2) | 20:02
16:59 (2) | 06:33
17:25(2) |
16:59 (2)
17:24 (2)
17:00 (2)
17:24 (2)
17:00 (2)
17:22 (2)
17:02 (2)
17:21 (2)
17:03 (2)
17:18 (2)
17:07 (2)
17:14 2)

WWUMWWNWWONONONONONHHHHHHHHNHNONONCWg

GOSN R RS RS RN e RS R B RS EeEEEREREaEREF
\%\IHlﬂ-h-hO\NwoomeOIU'l-b\lNkDHNlD-b\lOﬁlﬂ\DbJHH-h\DO’\\IODO‘II—I

N
[=]
w
o

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

] 05:43
 20:45
| 05:41
| 20:47
| 05:39

goo
BERRR

4
WA= WWR OO\ oo‘é\"

~

Cal e (At [t Lo b el M Mo (o o R e A L )
WRRRAOO

:HHHHHH%HSHONONONmNg

=
S8hH

REER

L5 T, A M Pt

ERENENIRENT
RrureasaBupaxrgmans

N

ae

(WEA mit
(WEA mit

| Juni

~
=
W
- N

W
o~

BN ERERERENEE RN ERENERNENRNRNENERRNENENR
R LR YT E R EES ST R T EF LR EEEF T-E T

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

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

erstern Schatten)
letztem Schatten)

A

windPRO 3.2.744 | EMD International A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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"l’;';jekt: Beschrelbung:

19-095-GBK-02

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

Lizenzierter 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

L -’
(SHADOW - Kalender )
@erechnungﬁiesamtbelastungSchattenrezeptor: Q-1017 »,

(Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr flr Kalender 2019

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

| Juli |August |September | Oktober

1104:46 | 05:26 | 06:21 | 07:15

| 21:52 | 21:17 | 20:11 | 18:56

2 ] 04:47 | 05:28 | 06:23 | 07:16

| 21:52 | 21:15 | 20:08 | 18:54

3| 04:48 | 05:29 | 06:24 | 07:18

| 21:51 | 21:14 | 20:06 | 18:51

4 | 04:49 | 05:31 | 06:26 | 07:20

| 21:51 | 21:12 | 20:03 | 18:49

5 | 04:50 | 05:33 | 06:28 | 07:22

| 21:50 | 21:10 | 20:01 | 18:46

6 | 04:50 | 05:35 | 06:30 | 07:24

| 21:50 | 21:08 | 19:58 | 18:44

7 | 04:51 | 05:36 | 06:32 | 07:26

| 21:49 | 21:06 | 19:56 | 18:42

8 | 04:52 | 05:38 | 06:33 | 07:27

] 21:48 | 21:04 ] 19:53 | 18:39

9] 04:53 | 05:40 | 06:35 | 07:29

| 21:48 | 21:02 | 19:51 | 18:37

10 | 04:54 | 05:42 | 06:37 | 07:31

| 21:47 | 21:00 | 19:49 | 18:34

11 | 04:56 | 05:43 | 06:39 1 07:33

| 21:46 | 20:58 | 19:46 ] 18:32

12 | 04:57 | 05:45 | 06:40 | 07:35

| 21:45 | 20:56 | 19:44 ] 18:29

13 | 04:58 | 05:47 | 06:42 | 07:37

| 21:44 | 20:54 | 19:41 | 18:27

14 | 04:59 | 05:49 | 06:44 1 07:39

| 21:43 | 20:52 | 19:39 ] 18:25

15 | 05:00 | 05:50 | 06:46 |1 07:41

| 21:42 | 20:50 | 19:36 | 18:22

16 [ 05:02 ] 05:52 | 06:48 | 07:42

| 21:41 | 20:47 | 19:34 | 18:20

17 | 05:03 | 05:54 | 06:49 | 07:44

| 21:40 | 20:45 1 19:31 | 18:18

18 | 05:04 | 05:56 | 06:51 | 07:46

| 21:39 | 20:43 | 19:29 | 18:15

19 | 05:06 | 05:58 | 06:53 | 07:48

| 21:37 | 20:41 | 19:26 | 18:13

20 | 05:07 ] 05:59 | 06:55 | 07:50

| 21:36 | 20:39 | 19:24 | 18:11

21 1 05:09 | 06:01 | 06:57 | 07:52

| 21:35 |1 20:36 | 19:21 | 18:09

22 1 05:10 ] 06:03 | 06:58 | 07:54

| 21:33 | 20:34 | 19:19 | 18:06

23] 05:12 | 06:05 | 67:00 | 07:56

| 21:32 | 20:32 | 19:16 | 18:04

24 | 05:13 | 06:06 | 07:02 | 07:58

| 21:30 | 20:29 | 19:14 | 18:02

25 | 05:15 | 06:08 | 07:04 | 08:00

| 21:29 | 20:27 | 19:11 | 18:00

26 | 05:16 | 06:10 | 07:06 | 08:02

| 21:27 | 20:25 | 19:09 | 17:57

27 | 05:18 | 06:12 | 07:07 | 07:04

| 21:26 | 20:22 | 19:06 | 16:55

28 | 05:19 | 06:14 | 07:09 | 07:05

| 21:24 | 20:20 | 19:04 | 16:53

29 | 05:21 | 06:15 | 07:11 | 07:07

| 21:22 | 20:18 | 19: 01 | 16:51
30} 05:23 | 06:17 | 07:1 17:46 (2) | 07:0
| 21:21 | 20:15 ] 18:5 9  17:55(2) | 16:4

31}05:24 | 06:19 | | 07.11

| 21:19 | 20:13 | | 16:47

Sonnenscheinstunden | 515 | 462 | 384 | 330

astr.max.mogl.Beschattung | | | 9 |

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

Tag im Monat
Minuten mit Schatten

.

15
19
22
24
25
26
27
27
27
27
26
24
23
21
18

13

5
12
15
17
19
28
35
39
42

584

| November

17:43 (2) | 07:13
17:58 (2) | 16:45
17:41 (2) | 07:15
18:00 (2) | 16:43
17:39 (2) | 07:17
18:01 (2) | 16:41
17:38 (2) | 07:19
18:02 (2) | 16:39
17:36 (2) | 07:21
18:01 (2) | 16:37
17:35 (2) | 07:23
18:01 (2) | 16:35
17:35 (2) | 07:25
18:02 (2) | 16:33
17:34 (2) | 07:27
18:01 (2) | 16:31
17:34 (2) | 07:29
18:01 (2) | 16:29
17:34 (2) | 07:31
18:01 (2) | 16:27
17:34 (2) | 07:33
18:00 (2) | 16:26
17:35 (2) | 07:35
17:59 (2) | 16:24
17:35 (2) | 07:37
17:58 (2) | 16:22
17:36 (2) | 07:39
17:57 (2) | 16:21
17:37 (2) | 07:41
17:55 (2) | 16:19
17:39 (2) | 07:43
17:52 (2) | 16:17
17:42 (2) | 07:44
17:50 (2) | 16:16

16 17 (3)
15:26 (4) | 08:08
16:17 (3) | 16:00
15:25 (4) |
16:17 (3) |
| 259
|

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

43
M
40
38
34
31
28
28
28
28
26
26
24
24
2
20
16
13

9

11
14
16

566

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

| Dezember

15:23 (4) | 08:09
16:15 (3) | 15:59
15:22 (4) | 08:11
16:13 (3) | 15:58
15:22 (4) | 08:12
16:11 (3) | 15:57
15:21 (4) | 08:14
16:09 (3) | 15:57
15:22 (4) | 08:15
16:07 (3) | 15:56
15:21 (4) | 08:17
16:05 (3) | 15:55
15:21 (4) | 08:18
15:49 (4) | 15:55
15:21 (4) | 08:19
15:49 (4) | 15:54
15:21 (4) | 08:21
15:49 (4) | 15:54
15:21 (4) | 08:22
15:49 (4) | 15:54
15:23 (4) | 08:23
15:49 (4) | 15:53
15:23 (4) | 08:24
15:49 (4) | 15:53
15:24 (4) | 08:25
15:48 (4) | 15:53
15:24 (4) | 08:26
15:48 (4) | 15:53
15:25 (4) | 08:27
15:47 (4) | 15:53
15:26 (4) | 08:28
15:46 (4) | 15:53
15:28 (4) | 08:29
15:44 (4) | 15:53
15:29 (4) | 08:30
15:42 (4) | 15:53
15:32 (4) | 08:31
15:41 (4) | 15:53

| 08:32

8:33
5:54
8:33
5:55

ARZE
w
b

5:55
8:34
5:56
8:35
5:57
8:35
5:57
8:35
5:58
8:35
5:59
835

14:25 (6)
14:31 (6)
14:23 (6)
14:34 (6)
14:22 (6)
14:36 (6)
14:21 (6)
14:37 (6)

oa

:35
:01
32

A e

N o

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

18
19
7n
b)
px]
3
24
25
25
25
26
2
27
27
7
27
27
27
27
27
27
28
2
27
27
2
27
27
27
27
7

792

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

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)

WIndPRO 3.2.744 | EMD Intemnational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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(Frofeke: Beschrelbung: Lizenaierter Anwender: )
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf 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

\-.._ >,
~ ™y
SHADOW - Kalender
\Berechnung: GesamtbelastungSchattenrezeptor: R - 10 18 )
(Voraussetzungen fiir Berechnung des Schattenwurfs A
Referenzjahr fiir Kalender 2019
Die dargesteltten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sanne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar { Februar | Mérz | April | Mai | Juni
1]08:35 | 08:06 16:09 (4) | 07:08 17:00 (2) | 06:53 | 05:43 | 04:52
| 16:02 | 16:53 14 16:23 (4) | 17:50 20 17:20(2) | 19:49 | 20:45 1 21:36
2108:35 | 08:04 16:09 (4) | 07:06 17:01 (2) | 06:50 | 05:41 ] 04:51
| 16:03 | 16:55 16 16:25(4) | 17:52 19 17:20(2) | 19:51 | 20:47 | 21:37
3108:35 | 08:02 16:10 (4) | 07:04 17:01 (2) | 06:48 | 05:38 | 04:50
| 16:04 | 16:57 18 16:28 (4) | 17:53 17 17:18(2) | 19:52 | 20:48 | 21:38
4]08:35 | 08:01 16:10 (4) | 07:01 17:03 (2) | 06:45 | 05:36 | 04:49
| 16:06 | 16:59 20 16:30(4) | 17:55 14 17:17 (2) | 19:54 | 20:50 {21:39
5108:35 | 07:59 16:10 (4) | 06:59 17:04 (2) | 06:43 | 05:34 | 04:48
[ 16:07 117:01 21 16:31(4) |17:57 10 17:14(2) | 19:56  [20:52 | 21:41
6 | 08:34 |1 07:57 16:10 (4) | 06:57 | 06:40 | 05:32 | 04:47
j 16:08 117:03 21 16:31(4) | 17:59 119:58 | 20:54 | 21:42
7| 08:34 ] 07:55 16:10 (4) | 06:54 |06:38 | 05:30 | 04:47
| 16:09 1 17:05 20 16:30 (4) | 18:01 | 20:00 | 20:56 | 21:43
8]08:33 |1 07:53 16:11 (4) | 06:52 | 06:36 | 05:28 | 04:46
| 16:11 | 17:07 19 16:30 (4) | 18:03 | 20:02 | 20:58 | 21:44
9]08:33 | 07:51 16:11 (4) | 06:49 106:33 | 05:26 | 04:45
| 16:12 | 17:09 17  16:28 (4) | 18:05 | 20:04 | 20:59 | 21:45
10 | 08:32 | 07:49 16:12 (4) | 06:47 106:31 | 05:25 | 04:45
| 16:14 | 17:11 16 16:28 (4) | 18:07 | 20:06 | 21:01 | 21:46
11| 08:31 | 07:47 16:14 (4) | 06:44 | 06:28 | 05:23 | 04:44
| 16:15 1 17:13 12 16:26 (4) | 18:09 | 20:07 | 21:03 | 21:46
12 | 08:31 | 07:45 16:16 (4) | 06:42 | 06:26 | 05:21 | 04:44
| 16:17 } 17:15 8 16:24 (4) | 18:11 | 20:09 | 21:05 | 21:47
13 | 08:30 1 07:43 | 06:40 | 06:24 | 05:19 | 04:43
| 16:18 }17:17 | 18:13 | 20:11 | 21:06 | 21:48
14 | 08:29 | 07:41 ] 06:37 | 06:21 | 05:17 | 04:43
| 16:20 | 17:20 | 18:15 | 20:13 | 21:08 | 21:49
15]08:28 | 07:39 | 06:35 | 06:19 | 05:16 | 04:43
| 16:22 | 17:22 | 18:17 | 20:15 | 21:10 | 21:49
16 | 08:27 | 07:37 | 06:32 | 06:16 1 05:14 | 04:43
| 16:23 | 17:24 | 18:19 | 20:17 | 21:12 ] 21:50
17 | 08:26 ] 07:35 | 06:30 | 06:14 ] 05:12 | 04:42
| 16:25 |17:26 | 18:21 | 20:19 | 21:13 | 21:50
18 | 08:25 |} 07:33 | 06:27 1 06:12 | 05:10 | 04:42
| 16:27 | 17:28 | 18:22 | 20:21 | 21:15 | 21:51
19 | 08:24 | 07:31 | 06:25 | 06:09 | 05:09 | 04:42
] 16:28 | 17:30 | 18:24 | 20:22 | 21:17 | 21:51
20 | 08:23 | 07:29 | 06:22 | 06:07 | 05:07 | 04:42
| 16:30 | 17:32 | 18:26 | 20:24 | 21:18 | 21:52
21| 08:22 | 07:26 | 06:20 | 06:05 | 05:06 | 04:42
| 16:32 | 17:34 | 18: 28 | 20:26 | 21:20 | 21:52
22 | 08:21 | 07:24 17:05 (2) | 06:1 | 06:02 | 05:04 | 04:43
| 16:34 1 17:36 5 17:10(2) | 18:3 | 20:28 |21:21 | 21:52
23| 08:19 | 07:22 17:03 (2) | 06:1 | 06:00 ] 05:03 | 04:43
| 16:36 1 17:38 8 17:11(2) | 18: 32 | 20:30 |21:23 | 21:52
241 08:18 1 07:20 17:02 (2) | 06:13 | 05:58 | 05:01 | 04:43
| 16:38 | 17:40 12 17:14(2) | 18:34 | 20:32 | 21:25 | 21:53
251 08:17 | 07:17 17:02 (2) | 06:10 | 05:56 | 05:00 | 04:43
| 16:40 | 17:42 14 17:16 (2) | 18:36 | 20:34 ]121:26 | 21:53
26 | 08:15 | 07:15 17:01 (2) | 06:08 | 05:53 | 04:59 | 04:44
| 16:41 | 17:44 17 17:18(2) | 18:37 | 20:35 ] 21:28 | 21:53
27 1 08:14 1 07:13 17:01 (2) | 06:05 | 05:51 | 04:57 | 04:44
| 16:43 | 17:46 19 17:20(2) | 18:39 | 20:37 } 21:29 | 21:53
28 | 08:12 16:13 (4) | 07: 11 17:00 (2) | 06:03 | 05:49 | 04:56 | 04:45
| 16:45 2 16:15(4) | 17 20 17:20(2) | 18:41 | 20:39 ] 21:30 | 21:53
29 | 08:11 16:12 (4) | | 06:00 | 05:47 | 04:55 | 04:45
| 16:47 5 1617 (@4 | | 18:43 | 20:41 }21:32 | 21:52
30 | 08:09 . 16:11 (4) | | 05:58 | 05:45 | 04:54 | 04:46
| 16:49 8 16:19(4) | | 18:45 | 20:43 ] 21:33 | 21:52
31 | 08:07 16:10 (4) | | 06:55 | ]04:53 |
] 16:51 11 16:21(4) | |1 19:47 | 121:34 |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
astr.max.mégl.Beschattung | 26 | 297 | 80 I |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzert wie Bezugsjahr):
Tag im Monat  Sonnenaufgang (SS:MM) Zeitpunkt ($5:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (S5:MM) Schattenende (WEA mit letztem Schatten)
.
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Lizenzierter 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

(Frojext: Beschreibung:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

AN

L

(SHADOW - Kalender

\Berechnung: GesamtbelastungSchattenrezeptor: R-I0 18
(Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fur Kalender 2019

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

I\

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

o

Minuten mit Schatten

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

1 Juli |August | SeptembeyOktober | November | Dezember
1| 04:46 | 05:26 | 06:21 | 07:15 | 07:13 15:44 (4) | 08:09
| 21:52 |21:17 | 20:11 | 18:56 | 16:45 11 15:55(4) | 15:59
2| 04:47 | 05:28 | 06:23 1 07:16 | 07:15 15:42 (4) | 08:11
| 21:52 ] 21:15 | 20:08 | 18:54 | 16:43 15  15:57 (4) | 15:58
3]04:48 ] 05:29 | 06:24 | 07:18 | 07:17 15:41 (4) | 08:12
| 21:51 ] 21:14 | 20:06 | 18:51 | 16:41 17 15:58 (4) | 15:57
4 | 04:49 | 05:31 | 06:26 | 07:20 | 07:19 15:40 (4) | 08:14
| 21:51 | 21:12 | 20:03 | 18:49 | 16:39 19 15:59 (4) | 15:57
5| 04:49 | 05:33 | 06:28 | 07:22 | 07:21 15:40 (4) | 08:15
| 21:50 | 21:10 | 20:01 | 18:46 | 16:37 20 16:00 (4) | 15:56
6 | 04:50 | 05:35 | 06:30 | 07:24 | 07:23 15:40 (4) | 08:17
| 21:50 | 21:08 | 19:58 | 18:44 | 16:35 20 16:00 (4) | 15:55
7] 04:51 | 05:36 | 06:32 | 07:26 | 07:25 15:40 (4) | 08:18
| 21:49 | 21:06 | 19:56 | 18:42 | 16:33 20 16:00 (4) | 15:55
8| 04:52 | 05:38 | 06:33 | 07:27 | 07:27 15:39 (4) | 08:19
| 21:48 | 21:04 | 19:53 | 18:39 | 16:31 21 16:00 (4) | 15:54
9 | 04:53 | 05:40 | 06:35 | 07:29 | 07:29 15:39 (4) | 08:21
| 21:48 | 21:02 | 19:51 | 18:37 | 16:29 20 15:59 (4) | 15:54
10 | 04:54 | 05:41 | 06:37 | 07:31 17:39 (2) | 07:31 15:40 (4) | 08:22
| 21:47 | 21:00 | 19:49 | 18:34 10 17:49(2) | 16:27 17 15:57 (4) | 15:54
11 | 04:56 | 05:43 1 06:39 | 07:33 17:37 (2) | 07:33 15:41 (4) | 08:23
| 21:46 | 20:58 | 19:46 ] 18:32 14 17:51(2) | 16:26 15  15:56 (4) | 15:53
12 | 04:57 | 05:45 | 06:40 | 07:35 17:35(2) | 07:35 15:41 (4) | 08:24
| 21:45 | 20:56 | 19:44 ] 18:29 17 17:52(2) | 16:24 13 15:54 (4) | 15:53
13 | 04:58 | 05:47 | 06:42 |1 07:37 17:34(2) | 07:37 15:42 (4) | 08:25
| 21:44 | 20:54 | 19:41 | 18:27 19 17:53(2) | 16:22 10 15:52 (4) | 15:53
14 [ 04:59 | 05:49 | 06:44 | 07:39 17:34 (2) | 07:39 15:43 (4) | 08:26
| 21:43 | 20:52 ] 19:39 | 18:25 19 17:53(2) | 16:21 7 15:50(4) | 15:53
15 | 05:00 | 05:50 | 06:46 | 07:40 17:33(2) | 07:41 15:44 (4) | 08:27
| 21:42 | 20:50 | 19:36 | 18:22 20 17:53(2) | 16:19 4 15:48 (4) | 15:53
16 | 05:02 | 05:52 | 06:48 | 07:42 17:33 (2) | 07:42 | 08: 28
| 21:41 | 20:47 | 19:34 | 18:20 19  17:52(2) | 16:17 | 15:5.
17 | 05:03 | 05:54 | 06:49 | 07:44 17:33 (2) | 07:44 | 08:2
| 21:40 | 20:45 | 19:31 | 18:18 17 17:50(2) | 16:16 | 15:5
18 | 05:04 | 05:56 | 06:51 | 07:46 17:33 (2) | 07:46 | 08:3
| 21:39 | 20:43 | 19:29 | 18:15 15 17:48(2) | 16:14 [ 15:5.
19 | 05:06 | 05:57 | 06:53 | 07:48 17:33 (2) | 07:48 ] 08:3
| 21:37 | 20:41 1 19:26 ] 18:13 12 17:45(2) | 16:13 | 15:5.
20 | 05:07 } 05:59 | 06:55 | 07:50 17:34 (2) | 07:50 | 08:3
| 21:36 | 20:39 | 19:24 | 18:11 9 17:43(2) ] 16:11 | 15:54
21 | 05:09 | 06:01 | 06:56 | 07:52 17:35 (2) | 07:52 | 08:32
| 21:35 | 20:36 | 19:21 | 18:08 5 17:40 (2) | 16:10 | 15:54
22 | 05:10 | 06:03 | 06:58 | 07:54 17:37 (2) | 07:54 | 08:33
| 21:33 | 20:34 | 19:19 | 18:06 1 17:38(2) | 16:09 | 15:54
23 | 05:12 | 06:05 | 07:00 | 07:56 | 07:55 | 08:33
| 21:32 | 20:32 | 19:16 | 18:04 | 16:07 | 15:55
24 1 05:13 | 06:06 | 07:02 | 07:58 | 07:57 | 08:34
] 21:30 | 20:29 119:14 | 18:02 | 16:06 | 15:55
25 | 05:15 | 06:08 | 07:04 | 08:00 ] 07:59 | 08:34
| 21:29 | 20:27 ] 19:11 | 18:00 | 16:05 | 15:56
26 | 05:16 | 06:10 | 07:05 | 08:02 | 08:01 { 08:35
| 21:27 ] 20:25 | 19:09 | 17:57 | 16:04 | 15:57
27 | 05:18 106:12 | 07:07 | 07:04 | 08:02 | 08:35
| 21:26 | 20:22 | 19:06 | 16:55 | 16:03 | 15:57
28 | 05:19 | 06:14 | 07:09 | 07:05 | 08:04 | 08:35
| 21:24 | 20:20 ] 19:04 | 16:53 | 16:02 | 15:58
29| 05:21 | 06:15 | 07:11 | 07:07 | 08:06 | 08:35
| 21:22 | 20:18 | 19:01 | 16:51 | 16:01 | 15:59
30| 05:23 | 06:17 | 07:13 | 07:09 | 08:07 | 08:35
| 21:21 } 20:15 | 18:59 | 16:49 | 16:00 | 16:00
31 ) 05:24 | 06:19 | | 07:11 15:47 (4) | | 08:35
| 21:19 | 20:13 | | 16:47 6 15:53(4) | | 16:01
Sonnenscheinstunden | 515 | 462 | 384 | 330 | 259 | 232
astr.max.mdgl.Beschattung | | | | 183 | 229 |

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

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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'gnjekt:

19-095-GBK-02

Beschreibung:

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

Lizenzierber 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

L >
o Yy
SHADOW - Kalender
(Berechnung: GesamtbelastungSchattenrezeptor: S - 10 19 )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maxima! mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tiglich von Sonnenauf- bis -untergang
Die Rotorfiache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Mé&rz | April | Mai | Juni
1]08:35 | 08:06 15:34 (8) | 07:08 | 06:53 | 05:43 | 04:52
| 16:02 ] 16:53 21 15:55(8) | 17:50 | 19:49 | 20:45 | 21:36
2108:35 | 08:04 15:35 (8) | 07:06 | 06:50 | 05:41 | 04:51
| 16:03 | 16:55 19  15:54(8) | 17:52 | 19:51 | 20:47 | 21:37
3]08:35 | 08:02 15:37 (8) | 07:04 |1 06:48 | 05:38 | 04:50
| 16:04 { 16:57 15  15:52 (8) | 17:53 | 19:52 | 20:48 | 21:38
4 | 08:35 ] 08:01 15:40 (8) | 07:01 | 06:45 | 05:36 | 04:49
| 16:06 | 16:59 11 15:51(8) | 17:55 | 19:54 | 20:50 | 21:39
5108:34 [ 07.59 | 06:59 17:29 (4) | 06:43 ] 05:34 | 04:48
| 16:07 [ 17:01 | 17:57 3 17:32(4) | 19:56 | 20:52 | 21:41
6] 08:34 | 07:57 | 06:56 17:27 (4) | 06:40 | 05:32 | 04:47
| 16:08 | 17:03 | 17:59 7 17:34(4) | 19:58 } 20:54 | 21:42
7108:34 15:34 (8) | 07:55 | 06:54 17:24 (4) | 06:38 | 05:30 | 04:47
| 16:09 1 15:35(8) | 17:05 | 18:01 12 17:36 (4) | 20:00 ] 20:56 | 21:43
8108:33 15:33 (8) | 07:53 | 06:52 17:24 (4) | 06:36 ] 05:28 | 04:46
| 16:11 3 15:36(8) | 17:07 | 18:03 14 17:38 (4) | 20:02 } 20:58 | 21:44
9108:33 15:31 (8) | 07:51 | 06:49 17:22 (4) | 06:33 | 05:27 | 04:45
| 16:12 6 15:37(8) | 17:09 | 18:05 18  17:40(4) | 20:04 | 20:59 | 21:45
10 | 08:32 15:31 (8) | 07:49 16:42 (6) | 06:47 17:22 (4) | 06:31 | 05:25 | 04:45
| 16:14 8 15:39(8) | 17:11 1 16:43(6) | 18:07 20 17:42(4) | 20:06 | 21:01 | 21:46
11 | 08:31 15:31(8) | 07:47 16:39 (6) | 06:44 17:22 (4) | 06:28 | 05:23 | 04:44
| 16:15 10 15:41(8) | 17:13 6 16:45 (6) | 18:09 21 17:43 (4) | 20:07 | 21:03 | 21:46
12 | 08:31 15:30 (8) | 07:45 16:37 (6) | 06:42 17:21 (4) | 06:26 | 05:21 | 04:44
| 16:17 13 15:43 (8) | 17:15 11 16:48(6) | 18:11 21 17:42 (4) | 20:09 | 21:05 | 21:47
13 ) 08:30 15:30 (B) | 07:43 16:36 (6) | 06:40 17:22 (4) | 06:24 | 05:19 | 04:43
| 16:18 15 15:45(8) | 17:17 14 16:50 (6) | 18:13 20 17:42(4) | 20:11 | 21:06 | 21:48
14 | 08:29 15:30 (8) | 07:41 16:35 (6) | 06:37 17:22 (4) | 06:21 | 05:17 | 04:43
| 16:20 17  15:47 (8) | 17:20 17 16:52(6) | 18:15 19 17:41(4) | 20:13 | 21:08 | 21:49
15| 08:28 15:29 (8) | 07:39 16:35 (6) | 06:35 17:23 (4) | 06:19 |1 05:16 | 04:43
| 16:22 19 15:48 (8) | 17:22 20 16:55(6) | 18:17 17 17:40(4) | 20:15 | 21:10 | 21:49
16 | 08:27 15:29 (8) | 07:37 16:33 (6) | 06:32 17:23 (4) | 06:16 105:14 | 04:43
| 16:23 21 15:50(8) | 17:24 22 16:55(6) | 18:19 15 17:38 (4) | 20:117 | 21:12 | 21:50
17 | 08:26 15:29 (8) | 07:35 16:33 (6) | 06:30 17:26 (4) | 06:14 | 05:12 | 04:42
| 16:25 23 15:52(B) | 17:26 23 16:56 (6) | 18:21 10 17:36 (4) | 20:19 |21:13 | 21:50
18 | 08:25 15:29 (8) | 07:33 16:33 (6) | 06:27 | 06:12 | 05:11 | 04:42
116:27 25 15:54(8) | 17:28 23 16:56(6) | 18:22 |20:21  |21:15 | 21:51
19 | 08:24 15:28 (8) | 07:31 16:33 (6) | 06:25 | 06:09 | 05:09 | 04:42
| 16:28 26 15:54(8) | 17:30 23 16:56 (6) | 18:24 | 20:22 | 21:17 | 21:51
20 | 08:23 15:29 (8) | 07:29 16:33 (6) | 06:22 | 06:07 | 05:07 | 04:42
] 16:30 26 15:55(8) | 17:32 22 16:55(6) | 18:26 | 20:24 | 21:18 ] 21:52
21108:22 15:29 (8) | 07:26 16:34 (6) | 06:20 | 06:05 | 05:06 | 04:42
| 16:32 27 15:56(B) | 17:34 21  16:55(6) | 18:28 | 20:26 | 21:20 | 21:52
22| 08:21 15:29 (B) | 07:24 16:35 (6) | 06:17 | 06:02 | 05:04 | 04:43
| 16:34 27 15:56 (8) | 17:36 20 16:55(6) | 18:30 | 20:28 | 21:21 | 21:52
23| 08:19 15:29 (8) | 07:22 16:35 (6) | 06:15 | 06:00 ] 05:03 | 04:43
] 16:36 28 15:57 (8) | 17:38 18  16:53 (6) | 18:32 | 20:30 121:23 | 21:52
241 08:18 15:29 (8) | 07:20 16:36 (6) | 06:12 | 05:58 | 05:01 | 04:43
| 16:38 27 15:56 (8) | 17:40 16 16:52(6) | 18:34 | 20:32 | 21:24 | 21:53
25| 08:17 15:29 (8) | 07:17 16:39 (6) | 06:10 | 05:56 ] 05:00 | 04:43
| 16:40 27 15:56 (8) | 17:42 11 16:50 (6) | 18:36 | 20:34 | 21:26 | 21:53
26 | 08:15 15:30(8) | 07:15 16:43 (6) | 06:08 ] 05:53 | 04:59 | 04:44
]16:41 27 15:57 (8) | 17:44 2 16:45(6) | 18:37 j20:35  |21:27 | 21:53
27 | 08:14 15:30(8) | 07:13 | 06:05 ] 05:51 | 04:57 | 04:44
| 16:43 27 15:57 (8) | 17:46 ] 18:39 | 20:37 | 21:29 ] 21:53
28 | 08:12 15:30 (8) | 07:11 | 06:03 | 05:49 | 04:56 | 04:45
| 16:45 26 15:56 (8) | 17:48 | 18:41 | 20:39 | 21:30 | 21:53
29 | 08:11 15:32(8) | | 06:00 | 05:47 | 04:55 | 04:45
| 16:47 25  15:57(B) | | 18:43 | 20:41 121:32 | 21:52
30 | 08:09 15:32(8) | | 05:58 | 05:45 | 04:54 | 04:46
| 16:49 24 15:56 (8) | | 18:45 | 20:43 }21:33 | 21:52
31| 08:07 15:33 (8) | | 06:55 | } 04:53 |
| 16:51 23 15:56(8) | | 19:47 | 121:34 |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
astr.max.magl.Beschattung | 501 ] 336 | 197 | | i
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (5S5:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten) )
p-
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'Prr:yjekt: Beschreibung: Lizenzierter Anwender:
19-095-GBK-02 Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10

DE-28717 Bremen

+49 (0) 421 79 400 600
mfo@th ingenieure.de
Berechnet:

28.08. 2019 10:21/3.2.744

_ /
~ =~
SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: S - 10 19 )
(Voraussetzungen fiir Berechnung des Schattenwurfs A
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mogtiche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
1 Juli |August | September | Oktober | November | Dezember
1| 04:46 | 05:26 | 06:21 | 07:15 18:01 (4) | 07:13 16:08 (6) | 08:09 15:11 (8)
| 21:52 | 21:17 } 20:10 | 18:56 20 18:21(4) | 16:45 7 16:15(6) | 15:59 14 15:25(8)
2 | 04:47 | 05:28 | 06:23 | 07:16 18:01 (4) | 07:15 16:10 (6) | 08:11 15:12 (8)
| 21:52 } 21:15 | 20:08 | 18:54 20 18:21(4) | 16:43 3 16:13(6) | 15:58 12 15:24(8)
3{04:48 ] 05:29 | 06:24 1 07:18 18:00 (4) | 07:17 | 08:12 15:14 (8)
| 21:51 ] 21:14 | 20:06 | 18:51 21 18:21 (4} | 16:41 | 15:57 9 15:23(8)
4|04:49 | 0531 | 06:26 | 07:20 18:00 (4) | 07:19 | 08:14 15:14 (8)
1 21:51 | 21:12 | 20:03 ] 18:49 21 18:21(4) | 16:39 | 15:57 8 15:22(8)
5 | 04:50 | 05:33 | 06:28 | 07:22 17:59 (4) | 07:21 | 08:15 15:16 (8)
| 21:50 | 21:10 | 20:01 | 18:46 20 18:19(4) | 16:37 | 15:56 5 15:21(8)
6]04:50 | 05:35 | 06:30 | 07:24 17:59 (4) | 07:23 | 08:17 15:19 (8)
| 21:50 | 21:08 ] 19:58 | 18:44 18 18:17 (4) [ 16:35 | 15:55 2 15:21(8)
7 | 04:51 | 05:36 1 06:31 ] 07:26 18:00 (4) | 07:25 | 08:18
| 21:49 | 21:06 | 19:56 | 18:42 14 18:14(4) | 16:33 | 15:55
8 | 04:52 | 05:38 ] 06:33 | 07:27 18:00 (4) | 07:27 15:11 (8) | 08:1
| 21:48 | 21:04 | 19:53 | 18:39 12 18:12(4) | 16:31 9  15:20 (8) | 15:5
9 | 04:53 | 05:40 | 06: 35 |1 07:29 18:02 (4) | 07:29 15:08 (8) | 08:2
| 21:48 | 21:02 }19:5 | 18:37 7 18:09 (4) | 16:29 14 15:22 (8) | 15:5
10 | 04:54 | 05:41 [ 06:3 107:31 18:04 (4) | 07:31 15:07 (8) | 08:2
| 21:47 | 21:00 } 19: 49 | 18:34 3 18:07 (4) | 16:27 17 15:24 (8) | 15:5
11 | 04:56 | 05:43 | 06:39 | 07:33 ] 07:33 15:05 (8) | 08:2
| 21:46 | 20:58 | 19:46 | 18:32 | 16:26 20 15:25(8) | 15:5
12 | 04:57 | 05:45 | 06:40 |1 07:35 | 07:35 15:05 (8) | 08:2
| 21:45 | 20:56 | 19:44 | 18:29 116:24 22 15:27 (8) | 15:5.
13 | 04:58 | 05:47 | 06:42 | 07:37 | 07:37 15:05 (8) | 08:2
|21:44  [20:54 | 1941 | 18:27 116:22 23 15:28(8) | 15:5
14 | 04:59 | 05:49 | 06:44 |1 07:39 | 07:39 15:04 (8) | 08:2
|21:43  [20:52 | 19:39 | 18:25 ]16:21 24 15:28(8) | 15:5
15 | 05:00 | 05:50 | 06:46 | 07:40 | 07:41 15:04 (8) | 08:2
| 21:42 | 20:49 | 19:36 | 18:22 | 16:19 25 15:29(8) | 15:5
16 | 05:02 | 05:52 | 06:48 | 07:42 | 07:42 15:03 (8) | 08:2
| 21:41 | 20:47 ] 19:34 | 18:20 | 16:17 26 15:29 (8) | 15:5
17 | 05:03 | 05:54 | 06:49 | 07:44 | 07:44 15:03 (8) | 08:2
| 21:40 | 20:45 ] 19:31 | 18:18 | 16:16 27  15:30(8) | 15:5
18 | 05:04 | 05:56 | 06:51 | 07:46 17:10(6) | O 15:03 (8) | 08:3
| 21:38 | 20:43 | 19:29 | 18:15 11 17:21(6) | 6 14 27 15:30(8) | 15:5
19 | 05:06 | 05:57 | 06:53 | 07:48 17:08(6) | O 15:03 (8) | 08:3
| 21:37 | 20:41 [ 19:26 | 18:13 15 17:23(6) | 6 13 27  15:30(8) | 15:5
20 | 05:07 ] 05:59 | 06:55 | 07:50 17:06 (6) | 07:50 15:03 (8) | 08:3
| 21:36 | 20:38 | 19:24 | 18:11 18 17:24 (6) | 16:11 27 15:30(8) | 15:54
21 | 05:09 | 06:01 | 06:56 [ 07:52 17:05 (6) | 07:52 15:04 (8) | 08:32
| 21:35 | 20:36 | 19:21 | 18:08 20 17:25(6) | 16:10 27  15:31(8) | 15:54
22 | 05:10 | 06:03 | 06:58 | 07:54 17:04 (6) | 07:54 15:04 (8) | 08:33
| 21:33 | 20:34 | 19:19 | 18:06 22 17:26(6) | 16:09 27 15:31(8) | 15:54
23 | 05:12 } 06:05 | 07:00 | 07:56 17:03 (6) | 07:55 15:04 (8) | 08:33
| 21:32 | 20:32 | 19:16 | 18:04 23 17:26 (6) | 16:07 27  15:31 (8) | 15:5
24]05:13  }06:06 | 07:02 | 07:58 17:03 (6) | 07:57 15:05 (8) | 08:3
| 21:30 | 20:29 | 19:14 ] 18:02 23 17:26 (6) | 16:06 26 15:31(8) | 15: 55
25 | 05:15 |1 06:08 | 07:04 | 08:00 17:03 (6) | 07:59 15:06 (8) | 08:34
] 21:29 | 20:27 | 19:11 | 18:00 23 17:26 (6) | 16:05 25 15:31(8) | 15:56
26 | 05:16 | 06:10 | 07:05 | 08:02 17:03 (6) | 08:01 15:06 (8) | 08:34
| 21:27 | 20:25 | 19:09 117: 57 22 17:25(6) | 16:04 25 15:31(8) | 15:57
2710518  |06:12  107:07 18:12 (4) | 07:0 16:03 (6) | 08:02 15:07 (8) | 08:35
| 21:26 | 20:22 | 19:06 1 18:13(4) | 16: 55 22 16:25(6) | 16:03 22 15:29 (8) | 15:57
28 | 05:19 | 06:14 |1 07:09 18:06 (4) | 07:05 16:03 (6) | 08:04 15:08 (8) | 08:35
| 21:24 | 20:20 ] 19:04 11 18:17 (4) | 16:53 21 16:24 (6) | 16:02 20 15:28 (8) | 15:58
29 | 05:21 ] 06:15 1 07:11 18:04 (4) | 07:07 16:04 (6) | 08:06 15:09 (8) | 08:35
| 21:22 ] 20:18 ] 19:01 15 18:19 (4) | 16:51 18 16:22(6) | 16:01 18 15:27(8) | 15:59
30 | 05:23 | 06:17 1 07:13 18:02 (4) | 07:09 16:05 (6) | 08:07 15:10 (8) | 08:35
| 21:21 | 20:15 | 18:59 18  18:20 (4) | 16:49 15 16:20(6) | 16:00 16 15:26 (8) | 16:00
31| 05:24 | 06:19 | | 07:11 16:06 (6) | 1 08:35
| 21:19 | 20:13 | | 16:47 12 16:18(6) | | 16:01
Sonnenscheinstunden | 515 | 462 | 384 | 330 | 259 | 232
astr.max.mégl.Beschattung | | | 45 | 421 | 531 | 50
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang {WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten  Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
"
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Profekt: Beschreibung: Lizenzlester Anwendes:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener Heerstrafe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:
28.08.2019 10:21/3.2.744
S A
- ~
SHADOW - Grafischer Kalender
\Berechnung: Gesamtbelastung F
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Projekt: Beschreibung: Lizerzierter Anwender:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf 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
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(SHADOW - Grafischer Kalender
\Berechnung: Gesamtbelastung D,

G107 H 08
F2 | I . " — T 2200 - r— == —
1 - gy 1 A i T~
omd3—+ L e e == = 2000 b e B! i W . . il ——
] A ~ t | -
.Y/ S-S — § — 18,00 +— o i S } \L
e — - e 1500 === B o~
= M — — S | Yol M ~ I A M = e
o ] o 1
~N 1
|2-_m.. s e e — e - o '|zm:‘ — o = = _— —
W0 . — = =k —=" wm- 4 ! . U
}—h - 31— =
a0 +— ot 080D —— »—._\_—_% At
~ I g™ 1 M~ ol
T R B e = i - '
'.'-'.'1"—.'"'-1"—1-:—1-J'1" "4—r Tﬁ"L‘_—ﬁ—r'[.—l" T T YT v‘;-Tr'f:-— T - T T Ty
Jan Feb M@ Ap Ma J;m  Ju A S Ok Nov Dez  Jan Jon Feb MM Ap Ma Jun  Ju Aug Sep OM  Nov Dez  Jan
Monat Monat
Lo9 J 010
200 - : - e 2300—| — o — ————
L i 1 A T
mm?] R (S N S e — - 2000 = . __{ \'.““-5 —
1 po “'-\‘ | o e
800 — 1 —_— = — w00 ==l 152 ! - = S .
— /J‘-E [‘ ’j, i l -1
500 - 600 | —~—
- 00 - _— - um.:__._.__ |- it i ==l i
(.13 @ 1
~N N |
3200 - i [ — S| IS N — E— I RS 1= 1200 fomm—f —- U
.00 - I_ — = — \olm.‘ AN "SR! T o S T—1 1 e
P —  I— — - — L ! At =
= *‘““ o — 51‘/ 2 ™t .~ J_ e T
o500 - + - — O R S RS F1773e 2 0 R S ;ﬁq‘_ = _/..:,_’_,_ ] (1N ——
e ! Seline eyt S| S e j T (S N— (— + > el S e s L)
Jan Feb M3 Ap Mal Jun J0 Aug Sep ©OK  Nov Dez Jan Jon Feb MM Ap Ma  Jm  Ju Aw Sep O Novr Dez  Jon
Monat Monat
K IO 11 L1012
= i =200 e S i - . S S I
—— —— - —
=T T~ | P — 2N
! N SRR = — i e 000 4 e —
' S 1 =1
= i TR S - wood—a—— b1 4 & L y
T - - -
] — ‘ - 6200 —+=—— i —e e
3 |
- — —4— _..__‘_ - 00 4 ——i e 4 =
I J - | |
1200+ b i — - - o £ (P S 1200 - _] — i 13 S S - | - — J—
'D;m q s —————— ———————il S w'm o S _i_ —t e { e .-
0800 _'i:""‘:..,:_ | - | I == —— ogm::‘_gl._ — ] — | = "
- ~a i 11k 4 ] = ! - |
OBTD + . \_ =S R S _.:_,,:_’_ -l . - 0600 -+ — l N - - _l: B . i e S I
! o] v \'31—7—' I - il its . T ] e TEI P SN EPV RS S
Jan Fabh Mx Ap Ma qm S Aug  Sep OK Nov Dez Jan Jan Feb M& Ap Mai W Ju Awg Sep OK  HNov Dez lan
Monat Monat
WEA
. By
2: WEA 2 B iiowen
| EXEE 12: WEA 12
P 4 wend P 13: wea vB - SWT-3.2-113
) e
WindPRO 3.2.744 | EMD International A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emd.dk ssos20t01022/40  WINAPRO .

T&H_19-095-GBK-02, Anlagen Seite 146



(Frofekt: Beschreibung: Lizerzierter Anwender: R
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf 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

o -,
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SHADOW - Grafischer Kalender
\Berechnung: Gesamtbelastung )
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Projekt: Beschrelbung: Lizenzierter Anwender:
19-095-GBK-02  Schattenwurfgutachten fir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener Heerstra8e 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:
28.08.2019 10:21/3.2.744 _j
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SHADOW - Grafischer Kalender
erechnung: Gesamtbelastung )
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(Frojekt: Beschreibung: Lizenzierter Anwender: 3
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:
e 28.08.2019 10:21/3.2.744 _<
=
SHADOW - Kalender pro WEA
\Berechnung: GesamtbelastungWEA: 1 - WEA 1 )
(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfidche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mirz 1April |Mai [3uni  [Jull |August |September | Oktober | bet
1]08:35 |08:06 |07:08 | 06:53 18:40-19:02/22 [05:43 [ 04:52  |04:47 | 05:26 | 06:21 |07:15 | 07:13 | 08:09
|16:02  [16:53 | 17:50 | 19:49 |20:45 |21:36 j2u:52 | 2117 2001 |18:56 | 16:45 | 15:59
2]08:35 |08:04 | 07:06 | 06:50 18:42-19:01/19 |05:41 | O04:51  |04:47 | 05:28 | 06:23 |07:17 | 07:15 | 08:11
}16:03 | 16:55  §17:52 { 19:51 |20:47  [21:37  |21:52  |21:16 | 20:08 |18:54 |16:43 | 15:58
3{08:35 |08:03 |07:04 106:48 18:43-18:58/15 |05:39 | 04:50 | 04:48 | 05:30 | 06:25 |07:18 | 07:17  }08:12
116:05 | 16:57 | 17:54 | 19:53 |20:49 {21:38 |20:51  [21:14 | 20:06 |1851 |1641 | 15:58
4]08:35 0801 |07:01 | 06:45 18:47-18:54/7 | 05:37 | 04:49 | 04:49 | 0531 | 06:26 [07:20 [07:19 |08:14
|16:06 |16:59 | 17:56 | 19:54 |20:50  [21:40 | 20:51  |21:12 | 20:03 |18:49  [16:39 | 15:57
5|08:35 [07:59 | 06:59 | 06:43 | 05:35 | 0498 | 04:50 | 05:33 | 06:28 [07:22 {0721  |08:15
|16:07 |17:01 | 17:58 | 19:56 |20:52  j21:41  |21:50  [21:10 | 20:01 |18:47  |16:37 | 15:56
6108:34 |07:57 | 06:57 | 06:41 |05:33 | 0448 |04:51 | 05:35 | 06:30 107:24  j07:23 | 08:17
|16:08 [17:03 | 18:00 | 19:58 |20:54  |21:42  |21:50  [21:08 | 19:58 {18:44 ]16:35 | 15:56
7]08:3¢ |07:55 |06:54 | 06:38 |05:31  |04:47 | 04:51 | 05:36 | 06:32 j07:26 ]07:25 | 08:18
|16:10  [17:05 | 18:01 | 20:00 | 20:56 | 21:43 | 21:49 | 21:06 | 19:56 ]18:42  |16:33 | 15:55
8]08:33 |07:53 | 06:52 | 06:36 |05:29  |04:46 |04:52 | 05:38 | 06:33 joz28  |07:27 | 08:19
[16:11  }17:07 | 18:03 | 20:02 |20:58  |21:44 | 21:48 | 21:04 | 19:54 118:39  |16:31 | 15:55
9[08:33 j07:51 |06:49 | 06:33 | 05:27 | D4:46 | 04:54 | 05:40 | 06:35 10729 J07:29 |o8:21
}16:12  [17:10 | 18:05 | 20:04 |20:59 | 21:45 | 2148 [21:02 | 19:51 11837 116229 | 15:54
10108:32  {07:50 | 06:47 | 06:31 [05:25 |04:45 |04:55 | 05:42 | 06:37 18:39-18:51/12 |07:31 |07:31 | 08:22
| 16:14 17:12 §18:07 | 20:06 | 21:01 | 21:46 | 21:47 | 21:00 | 19:49 ]18:34 ]16:28 | 15:54
11[08:32 |07:48 | 0645 | 06:28 | 0523 | 04:44 | 0456 | 0543 | 06:39 18:35-18:52/17 |07:33 | 07:33 | 08:23
116:15 | 17:14 ] 18:09 | 20:08 |21:03  |21:47  [21:46 | 20:58 | 19:46 118:32  {16:26 | 15:53
12)08:31 | 07:46 | 06:42 | 06:26 [ 0521  |04:44 |04:57 [ 05:45 | 06:41 18:33-18:54/21 |07:35 | 07:35 | 08:24
116:17  |17:16 | 18:11 | 20:09 |21:05  |21:47 [21:45 | 20:56 | 19:44 ]18:30 | 16:24 | 15:53
13]08:30 |07:44 | 06:40 | 06:24 [05:19  |04:44 j04:58 | 05:47 | 06:42 18:32-18:5523 |07:37 [ 07:37 | 08:25
j16:18  |17:18  |18:13 | 20:11 {21:07  |21:48  }21:44 [ 20:54 | 1941 11827 |16:22 | 15:53
14]08:29 |07:42 | 06:37 | 06:21 105:17 | 04:43  |04:59 | 05:49 | 06:44 18:31-18:56/25 |07:39 | 07:39 | 08:26
|16:20 |17:20 | 1815 | 20:13 121:08 |21:49 2143 [20:52 | 19:39 ]18:25 |16:21 | 15:53
15]08:28 | 07:39 | 06:35 | 06:19 {05:16 [04:43  j05:01 | 05:50 | 06:46 18:29-18:56/27 |07:41 | 07:41 | 08:27
|16:22 [17:22  |18:17 | 20:15 {21:10  [21:49  j21:42 [ 20:50 | 19:36 11822 |16:19 | 15:53
16|08:27 |07:37 | 06:32 | 06:17 J05:14 | 04:43  [05:02 | 05:52 | 06:48 18:28-18:56/28 |07:43 | 07:43 | 08:28
|16:23  |17:24 | 18:19 | 20:17 j21:12  |20:50 2141 [ 20:47 | 19:34 11820 | 16:18 | 15:53
1708:26 | 07:35 | 06:30 17:51-17:56/5 | 06:14 105:12  |04:43  J05:03 | 05:54 | 06:49 18:27-18:57/30 |07:44 | 07:44 | 08:29
|16:25  |17:26 | 18:21 | 20:19 ]21:13  [21:51  }21:40 [ 20145 [ 19:31 1818 |16:16 | 15:53
18]08:25 | 07:33 | 06:27 17:48-17:58/10 | 06:12 ]05:11  |0443 |05:05 |05:56 | 06:51 18:27-18:57/30 |07:46 | 07:46 | 08:30
|16:27 |17:28 | 18:23 | 20:21 |21:15  [21:51  |21:39  [20:43 | 19:29 |18:16 | 16:15 | 15:53
19|08:24 | 07:31 | 06:25 17:46-18:00/14 | 06:10 |05:09 | 0443 ]05:06 | 05:58 | 06:53 18:26-18:56/30 | 07:48 | 07:48 | 08:31
|16:20  [17:30 | 18:24 | 20:23 |21:17 2150 |21:37 | 20:41 [ 19:26 |18:13  [16:13 | 15:53
20)08:23 | 07:29 | 06:23 17:44-18:01/17 | 06:07 |05:07 |04:43 ]05:07 |05:59 | 06:55 18:26-18:55/29 [07:50 [ 07:50 | 08:32
|16:30  |17:32 | 18:26 | 20:24 |21:18  |21:52  [21:36 | 20:39 | 19:24 |18:11  [16:12 | 15:54
21]08:22 [07:27 | 06:20 17:43-18:04/21 | 06:05 |05:06 |04:43 [05:09 |06:01 | 06:57 18:26-18:55/29 [07:52 | 07:52 | 08:32
|16:32  |17:34  |18:28 | 20:26 j21:20  [21:52  §21:35 [20:36 | 19:21 |18:09 | 16:10 | 15:54
22]08:21 | 07:24 | 06:18 17:41-18:05/24 | 06:03 ]05:04 |04:43 [05:10 |[06:03 |06:58 18:26-18:52/26 |07:54 | 07:54 | 08:33
|16:34  |17:36 | 18:30 | 20:28 2122|2152 [21:33 [20:3¢ | 19119 |18:06 [16:09 | 15:54
23)08:19 [07:22 | 06:15 17:41-18:08/27 | 06:00 |05:03 |04:43 | 05:12 | 06:05 | 07:00 18:27-18:50/23 |07:56 | 07:56 | 08:33
[16:36  |17:38 | 18:32 | 20:30 |21:23  |21:53 2132 [20:32 [ 19:16 |18:04 | 16:08 | 15:55
24108:18 |07:20 | 06:13 17:39-18:09/30 | 05:58 |05:02 | D4:43 | 05:13 | 06:07 | 07:02 18:26-18:47/21 |07:58 | 07:57 | 08:34
116:38 | 17:40  {18:34 | 20:32 |21:25  |21:53 [21:30 [20:30 | 19:14 |18:02 | 16:06 | 15:56
25§08:17 | 07:18 }06:10 17:39-18:09/30 | 05:56 [05:00 |04:94 | 05:15 |[06:08 |07:04 18:27-18:45/18 |08:00 | 07:59 | 08:34
116:40  |17:42 11836 | 20:34 |21:26 | 21:53  |21:29  [20:27 | 19:11 |18:00 | 16:05 | 15:56
26{08:15 |07:15 | 06:08 17:39-18:08/29 | 05:54 | 04:50 | 04:44 | 05:16 | 06:10 | 07:06 18:29-18:42/13 |08:02 | 08:01 | 08:35
]16:42 | 17:44  {18:38 | 20:36 [21:28  |21:53  |21:27  [20:25 | 19:09 |17:58 | 16:04 | 15:57
270814 |07:13  §06:05 17:39-18:08/29 | 05:51 | 0458 | 04:44 | 05:18 | 06:12 | 07:07 18:31-18:40/9 | 07:04 | 08:03 | 08:35
116:44  |17:46  [18:39 | 20:37 |21:29  |21:53  |21:26 | 20:23 | 19:06 | 16:55 | 16:03 | 15:58
28)08:12 | 07:11  §06:03 17:38-18:07/29 | 05:49 |04:56 |04:45 | 05:20 | 06:14 | 07:09 18:34-18:38/4 | 07:06 | 08:04 | 08:35
116:45 |17:48 | 18:41 | 20:39 |21:30  |21:53  |21:24 | 20:20 | 39:04 ]16:53 | 16:02 | 15:58
2900811 | 106:00 17:39-18:07/28 | 05:47 | 0455 | 0445 | 05:21 | 06:16 | 07:11 |07:08 | 08:06 | 08:35
|16:47 | | 18:43 | 20:41 |21:32  |21:52  |21:23  [20:18 | 19:01 |16:51  |16:01 ] 15:59
3010809 | | 05:58 17:39-18:05/26 | 05:45 | 0454  [0446 | 05:23 | 06:17 | 07:13 ]07:09 ] 08:08 |08:35
[16:49 | | 18:45 | 20:43 |21:33  |a21:52  |[21:21 20015 | 18:59 ]16:48  [16:00 | 16:00
31j08:08 | | 06:55 18:40-18:05/25 | |04:53 | |05:24 | 06:19 | Jo7:11 ] 08:35
11651 | 19:47 | |21:35 | |21:19 203 | 116:47 | ] 16:01
Sonnenscheinstunden | 248 12711 } 365 | 419 |494  |s511 | 515 | 462 | 384 ] 330 | 259 1232
Anzah! Minuten mit Schatten [} [+ 344 63 0 0 0 0 415 0 0 4]
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben {Sommerzeit wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (5S:MM) Schattenende/Minuten mit Schatten
" 5,
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(Projext Beschrelbung: Lizenzlerter Amwender:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf 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

L )
(c N
SHADOW - Kalender pro WEA
\Berechnung: GesamtbelastungWEA: 2 - WEA 2 )
(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorfidche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Mérz | April | Mai | Juni
1| 08:35 10:18-10:44/26 | 08:06 | 07:08 17:00-17:24/24 | 06:53 18:28-19:15/47 | 05:43 | 04:52
[ 16:02 | 16:53 | 17:50 | 19:49 | 20:45 | 21:36
2 | 08:35 10:18-10:43/25 | 08:04 | 07:06 17:01-17:25/24 | 06:50 18:28-19:16/48 | 05:41 | 04:51
] 16:03 | 16:55 | 17:52 | 19:51 | 20:47 | 21:37
3108:35 10:19-10:43/24 | 08:02 | 07:04 17:00-17:25/25 | 06:48 18:26-19:16/50 | 05:39 | 04:50
| 16:05 | 16:57 | 17:54 | 19:53 | 20:49 | 21:38
4 08:35 10:21-10:44/23 | 08:01 | 07:01 17:00-17:26/26 | 06:45 18:26-19:17/51 | 05:37 | 04:49
| 16:06 | 16:59 | 17:56 | 19:54 } 20:50 | 21:39
5]08:35 10:21-10:43/22 | 07:59 | 06:59 16:59-17:26/27 | 06:43 18:25-19:17/52 | 05:35 | 04:48
| 16:07 | 17:01 | 17:58 | 19:56 {20:52 | 2141
6 | 08:34 10:23-10:43/20 | 07:57 | 06:57 16:59-17:26/27 | 06:41 18:24-19:17/53 | 05:32 | 04:47
| 16:08 117:03 | 17:59 | 19:58 | 20:54 | 21:42
7 | 08:34 10:24-10:42/18 | 07:55 | 06:54 16:58-17:25/27 | 06:38 18:24-19:17/53 | 05:31 | 04:47
| 16:10 | 17:05 | 18:01 | 20:00 | 20:56 | 21:43
8]08:33 10:25-10:41/16 | 07:53 | 06:52 16:59-17:26/27 | 06:36 18:23-19:16/53 | 05:29 | 04:46
| 16:11 | 17:07 | 18:03 | 20:02 | 20:58 | 21:44
9] 08:33 10:27-10:40/13 | 07:51 | 06:49 16:59-17:25/26 | 06:33 18:23-19:16/53 | 05:27 | 04:45
| 16:12 | 17:09 | 18:05 | 20:04 | 20:59 |1 21:45
10 | 08:32 10:30-10:39/9 | 07:50 | 06:47 16:59-17:24/25 | 06:31 18:23-19:16/53 |05:25 | 04:45
| 16:14 [17:12 | 18:07 | 20:06 | 21:01 | 21:46
11| 08:32 | 07:48 | 06:45 17:00-17:24/24 | 06:28 18:22-19:15/53 | 05:23 | 04:44
| 16:15 |17:14 | 18:09 | 20:08 | 21:03 | 21:46
12 | 08:31 | 07:46 | 06:42 17:00-17:22/22 | 06:26 18:23-19:15/52 | 05:21 | 04:44
| 16:17 117:16 | 18:11 | 20:09 | 21:05 | 21:47
13]08:30 | 07:44 | 06:40 17:02-17:21/19 | 06:24 18:23-19:15/52 | 05:19 ] 04:44
| 16:18 |17:18 | 18:13 | 20:11 | 21:06 | 21:48
14 | 08:29 | 07:41 | 06:37 17:03-17:18/15 | 06:21 18:23-19:14/51 |05:17 | 04:43
| 16:20 117:20 | 18:15 } 20:13 |121:08 | 21:49
15 | 08:28 107:39 106:35 17:07-17:14/7 | 06:19 18:23-19:14/51 |05:16 | 04:43
| 16:22 117:22 |18:17 | 20:15 | 21:10 | 21:49
16 | 08:27 107:37 | 06:32 | 06:17 18:24-19:13/49 | 05:14 | 04:43
| 16:23 | 17:24 | 18:19 [ 20:17 | 21:12 | 21:50
17 } 08:26 |1 07:35 | 06:30 | 06:14 18:23-19:11/48 | 05:12 | 04:43
| 16:25 117:26 | 18:21 | 20:19 ] 21:13 | 21:51
18 | 08:25 ] 07:33 | 06:27 | 06:12 18:24-19:11/47 | 05:11 | 04:43
| 16:27 117:28 | 18:23 | 20:21 | 21:15 |1 21:51
19| 08:24 |1 07:31 | 06:25 | 06:09 18:25-19:10/45 | 05:09 | 04:42
| 16:29 117:30 | 18:24 | 20:22 | 21:17 | 21:51
20 | 08:23 | 07:29 ] 06:23 | 06:07 18:26-19:09/43 | 05:07 | 04:43
| 16:30 117:32 | 18:26 | 20:24 | 21:18 | 21:52
211 08:22 |1 07:27 | 06:20 | 06:05 18:26-19:07/41 | 05:06 | 04:43
| 16:32 117:34 | 18:28 | 20:26 | 21:20 | 21:52
22 1 08:21 | 07:24 17:05-17:10/5 | 06:18 ] 06:03 18:28-19:06/38 | 05:04 | 04:43
| 16:34 117:36 | 18:30 | 20:28 | 21:21 | 21:52
23 08:19 1 07:22 17:03-17:11/8 | 06:15 | 06:00 18:29-19:04/35 | 05:03 | 04:43
| 16:36 }17:38 | 18:32 | 20:30 ] 21:23 | 21:53
24 | 08:18 | 07:20 17:02-17:14/12 | 06:13 17:46-18:03/17 | 05:58 18:31-19:03/32 | 05:02 | 04:43
| 16:38 | 17:40 ]18:34 | 20:32 | 21:25 | 21:53
25| 08:17 ] 07:18 17:02-17:16/14 | 06:10 17:42-18:07/25 | 05:56 18:33-19:01/28 | 05:00 | 04:43
| 16:40 | 17:42 ] 18:36 | 20:34 | 21:26 | 21:53
26 | 08:15 | 07:15 17:01-17:18/17 | 06:08 17:39-18:09/30 [ 05:54 18:35-18:58/23 | 04:59 | 04:44
| 16:42 | 17:44 | 18:38 | 20:36 | 21:28 | 21:53
27 | 08:14 ] 07:13 17:01-17:20/19 | 06:05 17:37-18:11/34 |05:51 18:39-18:55/16 | 04:58 | 04:44
| 16:44 | 17:46 | 18:39 } 20:37 | 21:29 | 21:53
28 | 08:12 107:11 17:00-17:21/21 | 06:03 17:34-18:12/38 | 05:49 18:46-18:48/2 | 04.56 | 04:45
| 16:45 |17:48 | 18:41 ] 20:39 | 21:30 | 21:53
29 | 08:11 | | 06:00 17:33-18:14/41 | 05:47 | 04:55 | 04:45
| 16:47 | | 18:43 | 20:41 } 21:32 | 21:52
30 | 08:09 | | 05:58 17:31-18:14/43 | 05:45 | 04:54 | 04:46
| 16:49 | | 18:45 | 20:43 | 21:33 | 21:52
31 08:08 | | 06:55 18:30-19:15/45 | | 04:53 |
| 16:51 | | 19:47 | 121:35 |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
Anzahl Minuten mit Schatten 196 96 618 1219 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (5S:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
. _/
windPRO 3.2.744 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 28.08.2019 10:22 / 45 windPRO .
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Prajekt: Beschreibung: Lizenzierter Anwender:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf 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

o _/
' B
SHADOW - Kalender pro WEA
\Berechnung: GesamtbelastungWEA: 2 - WEA 2 )
(Voraussetzungen fiir Berechnung des Schattenwurfs h
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober | Novembe} Dezember
1| 04:47 | 05:26 ] 06:21 18:22-19:14/52 | 07:15 17:43-17:58/15 | 07:13 | 08:09
|21:52  j2117 | 20:11 | 18:56 ]16:45 | 15:59
2 | 04:47 | 05:28 | 06:23 18:21-19:14/53 | 07:16 17:41-18:00/19 | 07:15 | 08:11
} 21:52 | 21:16 | 20:08 | 18:54 | 16:43 | 15:58
3104:48 | 05:29 | 06:24 18:21-19:14/53 | 07:18 17:39-18:01/22 | 07:17 | 08:12 10:15-10:20/5
| 21:51 | 21:14 | 20:06 } 18:51 | 16:41 | 15:57
4] 04:49 | 05:31 | 06:26 18:20-19:13/53 | 07:20 17:38-18:02/24 | 07:19 1 08:14 10:12-10:23/11
| 21:51 | 21:12 | 20:03 | 18:49 | 16:39 | 15:57
51 04:50 ] 05:33 | 06:28 18:20-19:13/53 | 07:22 17:36-18:01/25 |07:21 | 08:15 10:11-10:25/14
| 21:50 ] 21:10 | 20:01 | 18:47 | 16:37 | 15:56
6 | 04:51 | 05:35 | 06:30 18:20-19:13/53 | 07:24 17:35-18:01/26 | 07:23 ] 08:17 10:10-10:27/17
] 21:50 | 21:08 | 19:58 | 18:44 | 16:35 | 15:56
7 | 04:51 | 05:36 | 06:32 18:20-19:13/53 | 07:26 17:35-18:02/27 | 07:25 | 08:18 10:09-10:28/19
| 21:49 | 21:06 | 19:56 | 18:42 | 16:33 | 15:55
8| 04:52 | 05:38 | 06:33 18:19-19:11/52 | 07:28 17:34-18:01/27 | 07:27 ] 08:19 10:09-10:30/21
| 21:48 | 21:04 | 19:54 | 18:39 | 16:31 | 15:54
9 | 04:53 | 05:40 | 06:35 18:20-19:11/51 | 07:29 17:34-18:01/27 | 07:29 | 08:21 10:09-10:31/22
| 21:48 | 21:02 | 19:51 | 18:37 | 16:29 | 15:54
10 | 04:55 | 05:42 | 06:37 18:20-19:10/50 {07:31 17:34-18:01/27 | 07:31 | 08:22 10:08-10:31/23
| 21:47 | 21:00 | 19:49 | 18:34 | 16:28 | 15:54
11 | 04:56 | 05:43 [ 06:39 18:19-19:09/50 | 07:33 17:34-18:00/26 | 07:33 |1 08:23 10:09-10:33/24
| 21:46 | 20:58 | 19:46 | 18:32 | 16:26 | 15:53
12 | 04:57 | 05:45 | 06:41 18:20-19:08/48 | 07:35 17:35-17:59/24 | 07:35 |1 08:24 10:08-10:34/26
| 21:45 | 20:56 | 19:44 | 18:30 | 16:24 | 15:53
13| 04:58 | 05:47 | 06:42 18:21-19:07/46 | 07:37 17:34-17:58/24 | 07:37 ] 08:25 10:08-10:35/27
| 21:44 | 20:54 | 19:41 | 18:27 | 16:22 | 15:53
14 | 04:59 | 05:49 | 06: 44 18:22-19:06/44 | 07:39 17:34-17:57/23 |07:39 | 08:26 10:08-10:35/27
| 21:43 | 20:52 | 19:3 1 18:25 | 16:21 ] 15:53
15 | 05:00 | 05:50 | 06: 46 18:22-19:04/42 | 07:41 17:33-17:55/22 | 07:41 | 08:27 10:09-10:36/27
| 21:42 | 20:50 | 19:36 ] 18:22 | 16:19 | 15:53
16 | 05:02 | 05:52 | 06:48 18:23-19:02/39 | 07:42 17:33-17:52/19 | 07:43 | 08:28 10:09-10:37/28
| 21:41 | 20:47 | 19:34 ] 18:20 | 16:18 | 15:53
17 | 05:03 | 05:54 18:46-19:01/15 | 06:49 18:24-19:01/37 | 07:44 17:33-17:50/17 | 07:44 | 08:29 10:09-10:37/28
| 21:40 | 20:45 | 19:31 | 18:18 ] 16:16 | 15:53
18 | 05:04 | 05:56 18:43-19:04/21 | 06:51 18:26-18:59/33 | 07:46 17:33-17:48/15 | 07:46 | 08:30 10:10-10:38/28
| 21:39 | 20:43 | 19:29 | 18:15 | 16:14 | 15:53
19 | 05:06 | 05:58 18:39-19:06/27 | 06:53 18:27-18:55/28 | 07:48 17:33-17:45/12 | 07:48 ] 08:31 10:10-10:39/29
| 21:37 | 20:41 | 19:26 } 18:13 ] 16:13 ] 15:53
20 | 05:07 | 05:59 18:37-19:08/31 | 06:55 18:30-18:52/22 | 07:50 17:34-17:43/9 | 07:50 | 08:32 10:10-10:39/29
| 21:36 | 20:39 | 19:24 | 18:11 | 16:12 | 15:54
21| 05:09 | 06:01 18:35-19:09/34 | 06:57 18:33-18:48/15 | 07:52 17:35-17:40/5 | 07:52 | 08:32 10:11-10:40/29
| 21:35 | 20:36 | 19:21 | 18:09 | 16:10 | 15:54
22| 05:10 | 06:03 18:33-19:10/37 | 06:58 | 07:54 17:37-17:38/1 | 07:54 | 08:33 10:11-10:40/29
| 21:33 | 20:34 1 19:19 | 18:06 | 16:09 | 15:54
23| 05:12 | 06:05 18:32-19:11/39 | 07:00 | 07:56 | 07:56 | 08:33 10:12-10:41/29
| 21:32 | 20: 32 | 19:16 | 18:04 | 16:08 | 15:55
24 | 05:13 | 06:07 18:30-19:12/42 | 07:02 | 07:58 | 07:57 | 08:34 10:12-10:41/29
| 21:30 | 20:29 | 19:14 | 18:02 | 16:06 | 15:55
25| 05:15 | 06:08 18:28-19:12/44 | 07:04 } 08:00 | 07:59 | 08:34 10:13-10:42/29
| 21:29 | 20:27 | 19:11 | 18:00 | 16:05 | 15:56
26 | 05:16 | 06:10 18:27-19:13/46 | 07:06 | 08:02 | 08:01 | 08:35 10:13-10:42/29
| 21:27 | 20:25 | 19:09 1 17:58 | 16:04 | 15:57
27| 05:18 | 06:12 18:27-19:14/47 | 07:07 | 07:04 | 08:03 1 08:35 10:14-10:42/28
| 21:26 | 20:22 | 19:06 } 16:55 ] 16:03 | 15:57
28 | 05:20 | 06:14 18:26-19:15/49 | 07:09 | 07:06 | 08:04 1 08:35 10:14-10:42/28
| 21:24 | 20:20 | 19:04 | 16:53 | 16:02 | 15:58
29 | 05:21 | 06:16 18:24-19:14/50 | 07:11 | 07:07 | 08:06 | 08:35 10:15-10:43/28
| 21:23 | 20:18 | 19:01 | 16:51 | 16:01 | 15:59
30| 05:23 | 06:17 18:24-19:15/51 | 07:13 17:46-17:55/9 | 07:09 | 08:08 ] 08:35 10:16-10:43/27
| 21:21 | 20:15 [ 18:59 | 16:49 | 16:00 | 16:00
311 05:24 | 06:19 18:23-19:15/52 | | 07:11 | | 08:35 10:17-10:43/26
| 21:19 | 20:13 | | 16:47 | | 16:01
Sonnenscheinstunden | 515 | 462 | 384 | 330 | 259 | 232
Anzahl Minuten mit Schatten 0 585 936 436 0 716
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben {(Sommerzeit wie Bezugsjahr):
Tag im Monat ~ Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (S5:MM) Zeitpunkt (S5:MM) Schattenanfang-Zeitpunkt (55:MM) Schattenende/Minuten mit Schatten
.
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im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Bremerhavener HeerstraBe 10

Projekt: Beschreibung: Lizenzierter Anwender:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH

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

Berechnet:

28.08.2019 10:21/3.2.744

Tag im Monat

p

Sonnenaufgang  (SS:MM)
Sonnenuntergang (S5:MM)

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

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

; 2
SHADOW - Kalender pro WEA
\Berechnung: GesamtbelastungWEA: 3 - WEA 3 J
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
{Januar |Februar [ MErz |April 1 Mai | Juni [3uli |August | SeptembgOktober {November | Dezember
1]08:35 | 08:06 ] 07:08 16:30-16:54/24 | 06:53 | 05:43 04:52 | 04:47 | 05:26 | 06:21 | 07:15 07:13 15:56-16:15/19 | 08:09
16:02 ] 16:53 ] 17:5¢ 19:49 20:45 | 21:52 | 21:17 20:11 | 18.56 16:45 15:59
2 | 08:35 | 08:04 ] 07:06 16:31-16:53/22 | 06:50 05:41 | 05:28 06:23 | 07:17 07:15 15:57-16:13/16 | 08:11
16:03 1 16:55 | 17:5: 19:51 20:47 | 21:16 20:08 | 18:54 16:43 15:58
3| 08:35 108:02 | 07:04 16:33-16:50/17 | 06:48 05:3¢ | 05:30 06:24 | 07:18 | 07:17 15:57-16:11/14 | 08:12
16:05 | 16:57 | 17:5¢ 19:53 21:14 20:06 | 18:51 16:41
4 | 08:35 08:01 | 07:01 16:37-16:47/10 | 06:45 05:31 06:26 | 07:20 07:19 15:58-16:09/11
16:06 16:59 | 17:5 19:54 21:12 20:03 | 18:49 16:39
5108:35 07:59 | 06:59 06:43 05:33 06:28 | 07:22 07:21 16:00-16:07/7 08:15
16:07 17:01 | 17:58 19:56 21:10 20:01 | 18:47 16:37 15:56
6} 08:34 07:57 16:33-16:35/2 | 06:57 06:41 05:35 06:30 |D7 07:23 16:02-16:05/3 08:17
16:08 17:0. | 17:59 19:58 21:08 19:58 | 18 16:35 15:56
7} 08:34 07:55 16:31-16:37/6 | 06:54 06:38 05:36 06:32 | 07 26 07:25 08:18
16:10 17:05 18:01 20:00 21:06 18:56 18:42 16:33 15:55
8] 08:33 07:53 16:30-16:39/9 06:52 06:36 05:38 06:33 07:28 07:27 08:19
16:11 17:07 18:03 20:02 21:04 19:54 18:39 16:31 15:55
9] 08:33 07:51 16:28-16:40/12 | 06:49 06:33 05:40 06:35 07:29 07:29 lB 21
16:12 17:10 18:05 120:04 21:02 19:51 18:37 16:29
10 | 08:32 | 07:50 16:27-16:43/16 | 06:47 | 06:31 05:42 06:37 07:31 07:31
16:14 | 17:12 18:07 1 20:06 21:00 19:49 18:34 16:28
11 ] 08:32 07:48 16:27-16:45/18 | 06:45 | 06:28 05:43 06:39 07:33 17:11-17:21/10 | 07:33
16:15 17:14 18:09 | 20:08 20:58 19:46 18:32 16:26
12 | 0B:31 07:46 16:27-16:48/21 | 06:42 06:26 05:45 06:41 07:35 17:07-17:24/17 | 07:35
16:17 17:16 18:11 20:09 20:56 19:44 18:30 16:24
13| 08:30 | 07:44 16:27-16:50/23 | 06:40 06:24 05:47 06:42 07:37 17:05-17:26/21 | 07:37
16:18 | 17:18 18:13 20:11 20:54 19:41 18:27 16:22
14 | 08:29 07:41 16:27-16:52/25 | 06:37 06:21 05:49 06:44 07:39 17:03-17:27/24 | 07:39
16:20 17:20 18:15 20:13 20:52 19:39 18:25 16:21
15| 08:28 07:39 16:28-16:55/27 | 06:35 06:1 05:50 06:46 07:41 17:01-17:28/27 | 07:41
16:22 17:22 18:17 20:15 20:50 19:36 18:22 16:19
16 | 08:27 07:37 16:27-16:56/29 | 06:32 06:17 05:52 06:48 07:42 17:00-17:29/29 | 07:43
16:23 17:24 | 18:19 20:17 20:47 19:34 | 18:20 16:18
17 | 08:26 07:35 16:27-16:58/31 | 06:30 06:14 05:54 | 06:49 07:44 16:59-17:30/31 | 07:44
16:25 17:2 18:21 20:19 20:45 | 19:31 18:18 16:16
18 | 08:25 | 07:33 16:27-16:59/32 | 06:27 06:12 05:56 | 06:51 07:46 16:58-17:30/32 | 07:46
16:27 | 17:28 18:23 20:21 20:43 | 19:29 18:15 | 16:15
19 | 08:24 107:31 16:27-17:00/33 | 06:25 06:10 05:58 | 06:53 07:48 16:58-17:30/32 | 07:48
16:29 | 17:30 18:24 20:23 20:41 19:26 18:13 | 16:13
20| 08:23 ] 07:29 16:26-16:59/33 | 06:23 06:07 05:59 06:55 07:50 16:57-17:30/33 | 07:50
16:30 | 17:32 1B:26 20:29 20:39 19:24 18:11 16:12
21| 08:22 | 07:27 16:26-17:00/34 [ 06:20 06:05 06:01 06:57 07:52 16:57-17:30/33 | 07:52
16:32 17:34 18:28 20:26 20:36 19:21 18:09 16:10
22| 08:21 07:24 16:26-17:00/34 | 06:18 06:03 06:03 06:58 07:54 16:56-17:30/34 | 07:54
16:34 17:36 18:30 20:28 20:34 19:19 18:06 16:09
23 08:19 07:22 16:26-16:59/33 | 06:15 06:00 06:05 07:00 07:56 16:56-17:30/34 | 07:56
16:36 17:38 18:32 20:30 20:32 19:16 18:04 16:08
24| 08:18 07:20 16:26-16:59/33 { 06:13 05:58 06:07 07:02 07:58 16:56-17:30/34 | 07:57
16:38 17:40 18:34 20:32 20:29 19:14 18:02 16:06
25| 08:17 07:18 16:27-16:59/32 | 06:10 05:56 06:08 07:04 08:00 16:56-17:29/33 | 07:5%
16:40 17:42 18:36 20:34 20:27 19:11 18:00 16:05
26| 08:15 07:15 16:27-16:58/31 | 06:08 1 05:54 1 06:10 07:06 08:02 16:57-17:28/31 | 08:01
16:42 17:44 18:38 | 20:36 ] 20:25 15:09 17:58 16:04
271 08:14 07:13 16:28-16:57/29 | 06:05 { 05:51 1 06:12 | 07:07 07:04 15:57-16:26/29 | 08:03
16:44 17:46 18:39 | 20:37 | 20:23 19:06 16:55 | 16:03
28] 08:12 07:11 16:28-16:55/27 | 06:03 ] 05:49 | 06:14 07:09 07:06 15:57-16:25/28 | 08:04
16:45 | 17:48 18:41 | 20:3% | 20:20 19:04 16:53 | 16:02
29| 08:11 | 06:00 | 05:47 | 06:16 07:11 07:08 15:57-16:22/25 | 08:06
] 16:47 | 18:43 | 20:41 | 20:18 19:01 16:51 | 16:01
30 08:09 05:58 | 05:45 | 06:17 07:13 07:09 15:57-16:20/23 | 08:08
| 16:49 18:45 | 20:43 | 20:15 18:59 16:49 | 16:00
31| 08:08 | 06:55 | | 06:19 | 07:11 15:56-16:18/22 |
| 16:51 | 19:47 | | 20:13 | 16:47 i
Sonnenscheinstunden | 248 271 | 365 | 419 | 462 384 | 330 | 259
Anzah! Minuten mit Schatten 0 570 73 582 70

WindPRO 3.2.744 | EMD Interational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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(Projert: Beschrelbung: Lizenzierter Anwender: =
19-095-GBK-02  Schattenwurfgutachten fir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener Heerstrage 10

DE-28717 Bremen
+49 (0) 421 79 400 600

info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

L P
o Y
SHADOW - Kalender pro WEA
\Berechnung: GesamtbelastungWEA: 4 - WEA 4 )
(Voraussetzungen fiir Berechnung des Schattenwurfs h
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Mérz |April  |Mai | Juni
1]08:35 ] 08:06 15:13-16:23/70 | 07:08 15:25-15:56/31 | 06:53 | 05:43 | 04:52
| 16:02 | 16:53 | 17:50 | 19:49 | 20:45 | 21:36
2108:35 | 08:04 15:13-16:25/72 | 07:06 15:28-15:54/26 | 06:50 ] 05:41 | 04:51
| 16:03 | 16:55 | 17:52 i 19 51 |} 20:47 | 21:37
3108:35 | 08: 02 15:13-16:28/75 | 07:04 15:31-15:50/19 |06 | 05:39 | 04:50
| 16:05 | 16:5 | 17:54 | 19 53 | 20:48 | 21:38
4108:35 | 08: 01 15:13-16:30/77 | 07:01 | 06:45 | 05:37 | 04:49
| 16:06 | 16:59 | 17:56 | 19:54 | 20:50 | 21:39
5108:35 | 07:59 15:12-16:31/79 | 06:59 17:29-17:32/3 | 06:43 | 05:35 | 04:48
| 16:07 | 17:01 | 17:58 | 19:56 | 20:52 | 21:41
6| 08:34 | 07:57 15:12-16:31/79 | 06:57 17:27-17:34/7 |06:41 |1 05:32 | 04:47
| 16:08 | 17:03 | 17:59 | 19:58 | 20:54 | 21:42
7108:34 | 07:55 15:12-16:30/78 | 06:54 17:24-17:36/12 | 06:38 |1 05:31 | 04:47
| 16:10 | 17:05 | 18:01 | 20:00 | 20:56 | 21:43
8]08:33 | 07:53 15:12-16:30/78 | 06:52 17:24-17:38/14 | 06:36 | 05:29 | 04:46
| 16:11 | 17:07 | 18:03 ] 20:02 | 20:58 | 21:44
9]08:33 | 07:51 15:12-16:28/76 | 06:49 17:22-17:40/18 | 06:33 | 05:27 | 04:45
| 16:12 | 17:09 | 18:05 | 20:04 | 20:59 | 21:45
10 | 08:32 | 07:49 15:11-16:28/77 | 06:47 17:22-17:42/20 | 06:31 | 05:25 | 04:45
| 16:14 117:12 | 18:07 | 20:06 | 21:01 | 21:46
11 ] 08:32 | 07:48 15:11-16:26/75 | 06:45 17:22-17:43/21 | 06:28 | 05:23 | 04:44
| 16:15 117:14 | 18:09 | 20:08 | 21:03 | 21:46
12 ] 08:31 | 07:46 15:11-16:24/73 | 06:42 17:21-17:42/21 | 06:26 | 05:21 | 04:44
| 16:17 |1 17:16 | 18:11 | 20:09 | 21:05 | 21:47
13 | 08:30 | 07:43 15:11-16:15/64 | 06:40 17:22-17:42/20 | 06:24 | 05:19 | 04:44
| 16:18 | 17:18 | 18:13 {20:11 | 21:06 | 21:48
14 | 08:29 | 07:41 15:11-16:14/63 | 06:37 17:22-17:41/19 |06:21 | 05:17 | 04:43
| 16:20 } 17:20 | 18:15 |120:13 | 21:08 | 21:49
15 08:28 1 07:39 15:12-16:11/59 {06:35 17:23-17:40/17 | 06:19 | 05:16 | 04:43
| 16:22 | 17:22 | 18:17 | 20:15 | 21:10 | 21:49
16 | 08:27 | 07:37 15:11-16:10/59 | 06:32 17:23-17:38/15 | 06:17 | 05:14 | 04:43
| 16:23 117:24 | 18:19 | 20:17 | 21:12 ] 21:50
17 1 08:26 15:32-15:39/7 | 07:35 15:12-16:10/58 | 06:30 17:26-17:36/10 | 06:14 | 05:12 | 04:43
| 16:25 |17:26 | 18:21 | 20:19 | 21:13 | 21:50
18 | 08:25 15:28-15:44/16 | 07:33 15:12-16:09/57 | 06:27 | 06:12 ] 05:11 | 04:43
| 16:27 |17:28 | 18:23 | 20:21 | 21:15 | 21:51
19| 08:24 15:25-15:46/21 | 07:31 15:13-16:09/56 | 06:25 | 06:09 | 05:09 | 04:42
| 16:29 | 17:30 | 18:24 ] 20:22 | 21:17 | 21:51
20| 08:23 15:24-15:49/25 | 07:29 15:13-16.08/55 | 06:22 | 06:07 | 05:07 | 04:43
| 16:30 |117:32 | 18:26 | 20:24 | 21:18 | 21:52
21| 08:22 15:23-15:52/29 | 07:27 15:14-16:08/54 | 06:20 | 06:05 | 05:06 | 04:43
| 16:32 | 17:34 | 18:28 | 20:26 | 21:20 | 21:52
221 08:21 15:21-15:53/32 | 07:24 15:15-16:07/52 | 06:18 | 06:03 | 05:04 | 04:43
] 16:34 | 17:36 | 18:30 | 20:28 | 21:21 | 21:52
23 | 08:19 15:20-15:55/35 | 07:22 15:15-16:05/50 | 06:15 | 06:00 | 05:03 | 04:43
| 16:36 | 17:38 | 18:32 | 20:30 | 21:23 | 21:53
241 08:18 16:00-16:06/6 | 07:20 15:17-16:05/48 | 06:13 | 05:58 | 05:02 | 04:43
| 16:38 15:19-15:56/37 | 17:40 | 18:34 | 20:32 | 21:25 | 21:53
251 08:17 15:19-16:09/50 | 07:18 15:18-16:04/46 | 06:10 | 05:56 | 05:00 | 04:43
| 16:40 | 17:42 | 18:36 | 20:34 | 21:26 | 21:53
26 | 08:15 15:17-16:10/53 | 07:15 15:19-16:02/43 | 06:08 | 05:54 | 04:59 | 04:44
| 16:42 | 17:44 [ 18:38 | 20:36 | 21:28 | 21:53
27 | 08:14 15:16-16:12/56 | 07:13 15:21-16:01/40 | 06:05 | 05:51 | 04:58 | 04:44
| 16:44 | 17:46 } 18:39 | 20:37 | 21:29 | 21:53
28| 08:12 15:16-16:15/59 | 07:11 15:22-15:58/36 | 06:03 | 05:49 | 04:56 | 04:45
| 16:45 | 17:48 | 18:41 | 20:39 | 21:30 | 21:53
29 | 08:11 15:15-16:17/62 | | 06:00 | 05:47 | 04:55 | 04:45
| 16:47 | | 18:43 | 20:41 | 21:32 | 21:52
30 | 08:09 15:15-16:19/64 | | 05:58 | 05:45 | 04:54 | 04:46
| 16:49 | | 18:45 | 20:43 } 21:33 | 21:52
31| 08:08 15:14-16:21/67 | ] 06:55 | | 04:53 |
] 16:51 I | 19:47 I j21:35 |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
Anzahl Minuten mit Schatten 619 1749 273 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tagim Monat ~ Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (55:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
N
windPRO 3.2.744 | EMD Intemnational A/S, Tel, +45 96 35 44 44, www.emd.d, windpro@emd.dk woe2001022748  WINAPRO .

T&H_19-095-GBK-02, Anlagen Seite 153



Projekt: Beschreibung: Uzenzierter Anwender:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf 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

_ _
o =~
SHADOW - Kalender pro WEA
(Berechnung: GesamtbelastungWEA: 4 - WEA 4 )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fur Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober | November | Dezember
1| 04:47 | 05:26 | 06:21 ] 07:15 18:01-18:21/20 | 07:13 14:40-15:55/75 | 08:09
| 21:52 | 21:17 | 20:11 | 18:56 | 16:45 | 15:59
2 | 04:47 | 05:28 | 06:23 | 07:16 18:01-18:21/20 | 07:15 14:40-15:57/77 |08:11
| 21:52 | 21:15 | 20:08 | 18:54 | 16:43 | 15:58
3] 04:48 | 05:29 | 06:24 ] 07:18 18:00-18:21/21 | 07:17 14:40-15:58/78 |08:12
| 21:51 | 21:14 | 20:06 | 18:51 | 16:41 | 15:57
4] 04:49 ] 05:31 | 06:26 ] 07:20 18:00-18:21/21 | 07:19 14:40-15:59/79 | 08:14
| 21:51 | 21:12 | 20:03 | 18:49 | 16:39 | 15:57
5 | 04:50 | 05:33 | 06:28 1 07: 22 17:59-18:19/20 | 07:21 14:42-16:00/78 | 08:15
] 21:50 | 21:10 | 20:01 | 18: | 16:37 | 15:56
6 | 04:51 | 05:35 | 06:30 |1 07: 24 17:59-18:17/18 | 07:23 14:42-16:00/78 | 08:17
| 21:50 | 21:08 | 19:58 | 18: | 16:35 | 15:56
7 | 04:51 | 05:36 | 06:32 |1 07: 26 18:00-18:14/14 | 07:25 14:42-16:00/78 | 08:18
| 21:49 | 21:06 | 19:56 | 18:42 | 16:33 | 15:55
8 | 04:52 | 05:38 |1 06:33 | 07:27 18:00-18:12/12 | 07:27 14:42-16:00/78 | 08:19
| 21:48 | 21:04 | 19:54 | 18:39 | 16:31 | 15:55
9| 04:53 | 05:40 | 06:35 | 07:29 18:02-18:09/7 | 07:29 14:43-15:59/76 | 08:21
| 21:48 | 21:02 ] 19:51 } 18:37 | 16:29 | 15:54
10 | 04:55 | 05:42 | 06:37 ] 07:31 18:04-18:07/3 | 07:31 14:43-15:57/74 |08:22
| 21:47 ] 21:00 | 19:49 | 18:34 | 16:28 | 15:54
11 | 04:56 | 05:43 | 06:39 | 07:33 1 07:33 14:45-15:56/71 {|08:23
| 21:46 | 20:58 | 19:46 | 18:32 | 16:26 ] 15:53
12 | 04:57 | 05:45 | 06:41 ] 07:35 16:05-16:23/18 | 07:35 14:45-15:54/69 | 08:24
| 21:45 | 20:56 | 19:44 | 18:30 | 16:24 | 15:53
13 | 04:58 | 05:47 | 06:42 | 07:37 16:01-16:27/26 | 07:37 14:46-15:52/66 | 08:25
| 21:44 | 20:54 | 19:41 | 18:27 | 16:22 | 15:53
14 | 04:59 | 05:49 | 06:44 | 07:39 15:58-16:29/31 | 07:39 14:47-15:50/63 | 08:26
| 21:43 | 20:52 { 19:39 | 18:25 | 16:21 | 15:53
15 | 05:00 | 05:50 | 06:46 | 07:41 15:55-16:31/36 | 07:41 14:48-15:48/60 | 08:27
| 21:42 | 20:50 ] 19:36 | 18:22 | 16:19 | 15:53
16 | 05.02 | 05:52 | 06:48 | 07:42 15:53-16:33/40 | 07:43 14:49-15:46/57 | 08:28
| 21:41 | 20:47 | 19:34 | 18: 20 | 16:18 115:53
17 | 05:03 | 05:54 | 06:49 | 07:44 15:51-16:34/43 | 07:44 14:50-15:44/54 | 08:29
| 21:40 | 20:45 119:31 | 18: 18 | 16: 16 | 15:53
18 | 05:04 | 05:56 | 06:51 | 07:46 15:50-16:35/45 | 07:46 14:51-15:42/51 |08:30
| 21:39 | 20:43 | 19:29 } 18:15 | 16: 14 | 15:53
19 | 05:06 | 05:58 | 06:53 | 07:48 15:48-16:36/48 | 07:48 15:32-15:41/9 | 08:31
| 21:37 | 20:41 | 19:26 | 18:13 | 16:13 14:52-15:31/39 | 15:53
20 | 05:07 ] 05:59 | 06:55 | 07:50 15:47-16:37/50 | 07:50 14:55-15:31/36 |08:32
| 21:36 | 20:39 ] 19:24 | 18:11 | 16:12 | 15:54
21| 05:09 | 06:01 | 06:57 ] 07:52 15:46-16:37/51 | 07:52 14:56-15:30/34 | 08:32
| 21:35 | 20:36 ] 19:21 | 18:09 | 16:10 | 15:54
22 | 05:10 | 06:03 | 06:58 | 07:54 15:45-16:38/53 | 07:54 14:58-15:28/30 | 08:33
| 21:33 | 20:34 | 19:19 | 18:06 | 16:09 | 15:54
23| 05:12 | 06:05 | 07:00 | 07:56 15:44-16:38/54 | 07:56 15:00-15:27/27 | 08:33
| 21:32 | 20:32 | 19:16 | 18:04 | 16:08 | 15:55
24| 05:13 | 06:07 | 07:02 | 07: 58 15:43-16:39/56 | 07:57 15:02-15:25/23 | 08:34
| 21:30 | 20:29 | 19:14 | 18:0 | 16: 06 | 15:55
25 | 05:15 | 06:08 ] 07:04 | 08:0 15:42-16:39/57 | 07:59 15:04-15:23/19 | 08:34
| 21:29 | 20:27 ] 19:11 | 18:0 | 16:05 | 15:56
26 | 05:16 | 06:10 | 07:06 | 08: 02 15:41-16:39/58 | 08:01 15:07-15:20/13 [ 08:35
| 21:27 | 20:25 | 19:09 | 17:57 | 16:04 | 15:57
271 05:18 | 06:12 | 07:07 18:12-18:13/1 | 07:04 14:41-15:39/58 | 08:03 | 08:35
| 21:26 | 20:22 | 19:06 | 16:55 | 16:03 | 15:57
28 | 05:20 | 06:14 | 07:09 18:06-18:17/11 | 07:06 14:41-15:40/59 | 08:04 | 08:35
| 21:24 | 20:20 | 19:04 | 16:53 | 16:02 | 15:58
29 1 05:21 | 06:16 | 07:11 18:04-18:19/15 | 07:07 14:41-15:43/62 | 08:06 | 08:35
|21:22 | 20:18 | 19:01 } 16:51 | 16:01 | 15:59
30| 05:23 | 06:17 | 07:13 18:02-18:20/18 | 07:09 14:41-15:45/64 | 08:08 | 08:35
| 21:21 | 20:15 | 18:59 | 16:49 | 16:00 | 16:00
31 | 05:24 | 06:19 | | 07:11 15:47-15:53/6 | 1 08:35
| 21:19 | 20:13 | | 16:47 14:41-15:46/65 | | 16:01
Sonnenscheinstunden | 515 | 462 | 384 | 330 | 259 ] 232
Anzahl Minuten mit Schatten o] 0 45 1136 1492 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
.
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(Projekt: Beschreibung: \izenzierter Anwender:

19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf 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

N =
o .
SHADOW - Kalender pro WEA
\Berechnung: GesamtbelastungWEA: 5 - WEA 5 )
(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
{Januar | Februar |Mdrz | April | Mai | Juni
1108:35 15:04-15:27/23 | 08:06 | 07:08 | 06:53 | 05:43 19:51-20:10/19 | 04:52 05:25-05:49/24
| 16:02 | 16:53 | 17:50 | 19:49 | 20:45 | 21:36
2 | 08:35 15:03-15:28/25 1|08:04 | 07:06 | 06:50 | 05:41 19:51-20:10/19 | 04:51 05:24-05:49/25
| 16:03 | 16:55 | 17:52 1 19:51 | 20:47 | 21:37
3108:35 15:04-15:29/25 | 08:02 | 07:04 | 06:48 | 05:39 19:53-20:10/17 | 04:50 05:23-05:50/27
| 16:05 | 16:57 | 17:54 ] 19:53 | 20:48 | 21:38
4| 08:35 15:04-15:30/26 | 08:01 | 07:01 | 06:45 | 05:37 19:54-20:08/14 | 04:49 05:23-05:51/28
| 16:06 | 16:59 | 17:56 | 19:54 | 20:50 | 21:39
5]08:35 15:04-15:32/28 | 07:59 | 06:59 | 06:43 | 05:35 19:55-20:07/12 | 04:48 05:22-05:52/30
| 16:07 |17:01 | 17:58 | 19:56 | 20:52 | 21:41
6 | 08:34 15:04-15:33/29 | 07:57 | 06:57 | 06:41 | 05:33 19:57-20:04/7 | 04:48 21:06-21:08/2
| 16:08 | 17:03 | 17:59 ] 19:58 | 20:54 | 21:42 05:21-05:52/31
7| 08:34 15:05-15:34/29 | 07:55 | 06:54 | 06:38 } 05:31 | 04:47 21:06-21:10/4
| 16:10 | 17:05 | 18:01 | 20:00 | 20:56 | 21:43 05:21-05:53/32
8| 08:33 15:05-15:35/30 | 07:53 | 06:52 } 06:36 } 05:29 | 04:46 21:05-21:10/5
| 16:11 | 17:07 | 18:03 | 20:02 } 20:58 | 21:44 05:20-05:53/33
9| 08:33 15:05-15:35/30 | 07:51 | 06:49 | 06:33 | 05:27 | 04:46 21:05-21:11/6
| 16:12 | 17:10 | 18:05 | 20:04 | 20:59 | 21:45 05:20-05:54/34
10 | 08:32 15:05-15:35/30 | 07:49 | 06:47 | 06:31 ] 05:25 | 04:45 21:04-21:12/8
| 16:14 | 17:12 | 18:07 | 20:06 | 21:01 | 21:46 05:19-05:54/35
11 | 08:32 15:07-15:37/30 | 07:48 | 06:45 | 06:28 |1 05:23 | 04:44 21:04-21:13/9
| 16:15 | 17:14 | 18:09 | 20:08 | 21:03 | 21:46 05:19-05:55/36
12 | 08:31 15:07-15:37/30 | 07:46 | 06:42 | 06:26 | 05:21 | 04:44 21:04-21:14/10
| 16:17 | 17:16 | 18:11 | 20:09 | 21:05 | 21:47 05:19-05:56/37
13 | 08:30 15:07-15:37/30 | 07:44 | 06:40 | 06:24 | 05:19 | 04:44 21:04-21:14/10
| 16:19 | 17:18 | 18:13 |1 20:11 {21:06 | 21:48 05:18-05:55/37
14 | 08:29 15:08-15:38/30 | 07:41 | 06:37 | 06:21 | 05:17 | 04:43 21:04-21:15/11
| 16:20 | 17:20 | 18:15 120:13 | 21:08 | 21:49 05:18-05:56/38
15 | 08:28 15:07-15:37/30 | 07:39 | 06:35 | 06:19 | 05:16 | 04:43 21:04-21:15/11
| 16:22 | 17:22 | 18:17 | 20:15 | 21:10 | 21:49 (5:18-05:56/38
16 | 08:27 15:08-15:38/30 | 07:37 | 06:32 | 06:17 | 05:14 | 04:43 21:04-21:16/12
| 16:23 | 17:24 | 18:19 | 20:17 | 21:12 | 21:50 05:18-05:57/39
17 | 08:26 15:08-15:38/30 | 07:35 | 06:30 | 06:14 | 05:12 | 04:43 21:04-21:17/13
| 16:25 | 17:26 | 18:21 | 20:19 | 21:13 | 21:50 05:18-05:57/39
18 | 08:25 15:09-15:39/30 | 07:33 | 06:27 | 06:12 ] 05:11 | 04:43 21:04-21:17/13
| 16:27 | 17:28 | 18:23 | 20:21 | 21:15 | 21:51 05:18-05:57/39
19 | 08:24 15:09-15:38/29 | 07:31 | 06:25 | 06:10 | 05:09 | 04:43 21:04-21:17/13
| 16:29 | 17:30 | 18:24 | 20:22 | 21:17 | 21:51 05:18-05:58/40
20| 08:23 15:10-15:38/28 | 07:29 | 06:23 | 06:07 | 05:07 | 04:43 21:05-21:18/13
| 16:30 | 17:32 | 18:26 | 20:24 | 21:18 | 21:52 05:18-05:58/40
21| 08:22 15:11-15:39/28 | 07:27 | 06:20 ] 06:05 19:58-19:59/1 | 05:06 | 04:43 21:05-21:18/13
] 16:32 | 17:34 | 18:28 | 20:26 | 21:20 | 21:52 05:18-05:58/40
22 108:21 15:11-15:38/27 | 07:24 | 06:18 | 06:03 19:56-20:01/5 | 05:04 | 04:43 21:05-21:18/13
| 16:34 | 17:36 | 18:30 | 20:28 | 21:21 | 21:52 (5:18-05:58/40
23 108:19 15:13-15:38/25 | 07:22 | 06:15 | 06:00 19:55-20:03/8 | 05:03 | 04:43 21:06-21:19/13
| 16:36 | 17:38 | 18:32 | 20:30 | 21:23 | 21:53 05:19-05:59/40
24| 08:18 15:13-15:38/25 | 07:20 | 06:13 | 05:58 19:53-20:05/12 | 05:02 | 04:43 21:06-21:19/13
| 16:38 | 17:40 | 18:34 | 20:32 | 21:25 | 21:53 05:19-05:59/40
251 08:17 15:15-15:38/23 | 07:18 | 06:10 | 05:56 19:53-20:07/14 | 05:00 | 04:44 21.05-21:18/13
| 16:40 | 17:42 | 18:36 | 20:34 | 21:26 | 21:53 05:19-05:59/40
26 | 08:15 15:16-15:36/20 | 07:15 | 06:08 | 05:54 19:52-20:08/16 | 04:59 05:31-05:40/9 | 04:44 21:06-21:19/13
| 16:42 | 17:44 ] 18:38 | 20:36 | 21:28 | 21:53 05:20-05:59/39
27 1 08:14 15:17-15:35/18 | 07:13 | 06:05 | 05:51 19:52-20:10/18 | 04:58 05:30-05:42/12 | 04:44 21:06-21:18/12
| 16:44 | 17:46 | 18:39 | 20:37 | 21:29 | 21:53 05:20-05:59/39
28 | 08:12 15:20-15:34/14 | 07:11 | 06:03 | 05:49 19:51-20:11/20 | 04:56 05:29-05:44/15 | 04:45 21:06-21:18/12
| 16:45 | 17:48 | 18:41 | 20:39 | 21:30 | 21:53 05:21-06:00/39
29 | 08:11 15:22-15:32/10 | | 06:00 | 05:47 19:51-20:11/20 | 04:55 05:28-05:46/18 | 04:45 21:07-21:18/11
| 16:47 | | 18:43 | 20:41 | 21:32 | 21:52 05:21-05:59/38
30 | 08:09 | ] 05:58 | 05:45 19:51-20:11/20 | 04:54 05:27-05:47/20 | 04:46 21:08-21:19/11
| 16:49 | | 18:45 | 20:43 | 21:33 | 21:52 05:22-06:00/38
31| 08:08 | | 06:55 | | 04:53 05:26-05:48/22 |
| 16:51 | | 19:47 | | 21:35 ]
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
Anzahl Minuten mit Schatten 762 1] 0 134 184 1339
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat  Sonnenaufgang (SS:MM) Zeitpunkt (S5:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
L -
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(Profeld: Beschrelbung: Uizerzlerter Amwender:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf 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
[Berechnung: GesamtbelastungWEA: 5 - WEA 5 )
(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
1 Juli | August | SeptembdOktober | November | Dezember
1| 04:47 21:08-21:18/10 | 05:26 | 06:21 107:15 | 07:13 | 08:09 14:49-15:19/30
| 21:52 05:22-05:59/37 | 21:17 | 20:11 | 18:56 | 16:45 | 15:59
2] 04:47 21:08-21:18/10 | 05:28 1 06:23 1 07:16 | 07:15 | 08:11 14:48-15:18/30
| 21:52 05:23-06:00/37 | 21:15 | 20:08 | 18:54 | 16:43 ] 15:58
3| 04:48 21:09-21:18/9 | 05:30 1 06:24 | 07:18 | 07:17 | 08:12 14:49-15:19/30
| 21:51 05:24-06:00/36 | 21:14 | 20:06 | 18:51 ] 16:41 | 15:58
4| 04:49 21:09-21:16/7 | 05:31 | 06:26 | 07:20 | 07:19 | 08:14 14:50-15:20/30
| 21:51 05:25-06:00/35 | 21:12 | 20:03 ] 18:49 | 16:39 | 15:57
5| 04:50 21:10-21:16/6 | 05:33 | 06:28 | 07:22 | 07:21 | 08:15 14:50-15:19/29
| 21:50 05:25-05:59/34 | 21:10 | 20:01 | 18:47 | 16:37 | 15:56
6 ] 04:51 21:11-21:16/5 | 05:35 | 06:30 | 07:24 | 07:23 | 08:17 14:51-15:20/29
| 21:50 05:26-05:59/33 | 21:08 } 19:58 | 18:44 | 16:35 | 15:56
7 104:52 21:12-21:16/4 | 05:36 ] 06:32 | 07:26 107:25 ] 08:18 14:51-15:20/29
| 21:49 05:27-05:59/32 | 21:06 | 19:56 | 18:42 | 16:33 | 15:55
8 | 04:53 21:13-21:15/2 | 05:38 20:07-20:13/6 | 06:33 107:28 107:27 | 08:19 14:52-15:20/28
| 21:48 05:28-05:59/31 | 21:04 ] 19:54 ]118:39 ] 16:31 | 15:55
9 | 04:54 05:29-05:59/30 | 05:40 20:05-20:16/11 | 06:35 107:29 | 07:29 | 08:21 14:52-15:19/27
] 21:48 | 21:02 | 19:51 |18:37 | 16:29 | 15:54
10 | 04:55 05:30-05:58/28 | 05:42 20:02-20:16/14 | 06:37 107:31 1 07:31 | 08:22 14:52-15:18/26
| 21:47 | 21:00 ] 19:49 | 18:34 | 16:28 | 15:54
11 | 04:56 05:31-05:58/27 | 05:43 20:01-20:18/17 | 06:39 | 07:33 1 07:33 | 08:23 14:54-15:19/25
| 21:46 | 20:58 | 19:46 | 18:32 | 16:26 | 15:53
12 | 04:57 05:32-05:57/25 | 05:45 20:01-20:19/18 | 06:41 | 07:35 1 07:35 | 08:24 14:54-15:18/24
| 21:45 | 20:56 ] 19:44 } 18:30 | 16:24 | 15:53
13 | 04:58 05:33-05:57/24 |05:47 19:59-20:19/20 | 06:42 | 07:37 | 07:37 | 08:25 14:55-15:18/23
| 21:44 | 20:54 | 19:41 } 18:27 | 16:22 | 15:53
14 | 04:59 05:34-05:56/22 | 05:49 19:59-20:15/20 | 06:44 } 07:39 | 07:39 14:56-15:02/6 | 08:26 14:55-15:17/22
| 21:43 | 20:52 ] 19:39 } 18:25 | 16:21 | 15:53
15 | 05:01 05:35-05:55/20 | 05:51 19:59-20:20/21 | 06:46 | 07:41 | 07:41 14:53-15:05/12 | 08:27 14:56-15:17/21
| 21:42 | 20:50 ] 19:36 | 18:22 | 16:19 ] 15:53
16 | 05:02 05:37-05:55/18 | 05:52 19:58-20:19/21 | 06:48 | 07:42 | 07:43 14:51-15:07/16 ]08:28 14:56-15:17/21
| 21:41 | 20:47 | 19:34 | 18:20 | 16:18 | 15:53
17 | 05:03 05:38-05:53/15 | 05:54 19:58-20:17/19 | 06:49 | 07:44 | 07:44 14:49-15:05/20 { 08:29 14:57-15:17/20
| 21:40 | 20:45 ] 19:31 {18:18 | 16:16 | 15:53
18 | 05:05 05:39-05:51/12 | 05:56 19:59-20:15/16 | 06:51 | 07:46 | 07:46 14:48-15:10/22 | 08:30 14:58-15:18/20
| 21:39 | 20:43 ] 19:29 | 18:15 | 16:15 | 15:53
19 | 05:06 05:40-05:49/9 | 05:58 19:58-20:13/15 | 06:53 | 07:48 | 07:48 14:48-15:11/23 | 08:31 14:58-15:17/19
] 21:37 | 20:41 | 19:26 ] 18:13 } 16:13 | 15:53
20 | 05:07 | 05:59 19:59-20:11/12 | 06:55 | 07:50 | 07:50 14:48-15:13/25 | 08:32 14:58-15:18/20
| 21:36 120:39 | 19:24 | 18:11 | 16:12 | 15:54
21 | 05:09 106:01 20:00-20:09/9 | 06:57 | 07:52 | 07:52 14:48-15:14/26 | 08:32 14:59-15:18/19
| 21:35 | 20:36 | 19:21 | 18:09 | 16:10 | 15:54
22 | 05:10 | 06:03 20:00-20:06/6 | 06:58 1 07:54 | 07:54 14:47-15:14/27 | 08:33 14:59-15:18/19
| 21:33 | 20:34 119:19 | 18:06 | 16:09 | 15:55
23 1 05:12 ] 06:05 20:02-20:04/2 | 07:00 | 07:56 | 07:56 14:47-15:15/28 | 08:33 15:00-15:19/19
| 21:32 | 20:32 | 19:16 | 18:04 | 16:08 | 15:55
24| 05:13 | 06:07 | 07:02 | 07:58 | 07:57 14:47-15:16/29 | 08:34 15:00-15:19/19
| 21:30 | 20:29 | 19:14 | 18:02 | 16:06 | 15:56
25 ] 05:15 | 06:08 | 07:04 | 08:00 | 07:59 14:46-15:15/29 | 08:34 15:00-15:20/20
| 21:29 | 20:27 | 19:11 | 18:00 | 16:05 | 15:56
26 1 05:16 | 06:10 | 07:06 | 08.02 | 08:01 14:46-15:16/30 | 08:35 15:02-15:21/19
| 21:27 | 20:25 | 19:09 | 17:58 | 16:04 | 15:57
27 105:18 | 06:12 | 07:07 | 07:04 | 08:03 14:47-15:17/30 | 08:35 15:02-15:22/20
| 21:26 | 20:22 ] 19:06 | 16:55 | 16:03 | 15:58
28 | 05:20 | 06:14 |1 07:09 | 07:06 | 08:04 14:47-15:17/30 | 08:35 15:02-15:22/20
| 21:24 | 20:20 | 19:04 | 16:53 | 16:02 | 15:58
29 | 05:21 | 06:16 | 07:11 | 07:07 | 08:06 14:47-15:18/31 | 08:35 15:02-15:23/21
| 21:22 | 20:18 | 19:01 ] 16:51 | 16:01 | 15:59
30 | 05:23 | 06:17 | 07:13 | 07:09 | 08:08 14:48-15:18/30 | 08:35 15:03-15:24/21
| 21:21 | 20:15 } 18:59 | 16:49 | 16:00 | 16:00
31 | 05:24 | 06:19 | 107:11 | | 08:35 15:03-15:25/22
| 21:19 | 20:13 | ] 16:47 | | 16:01
Sonnenscheinstunden | 515 | 462 | 384 | 330 | 259 | 232
Anzahl Minuten mit Schatten 558 227 0 0 414 722
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (S5:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (S5:MM) Schattenanfang-Zeitpunkt (S$:MM) Schattenende/Minuten mit Schatten
L ——
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[

Profekt: Beschreibung: Lizenzierter Anwender: )
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berachnet:
28.08.2019 10:21/3.2.744 )
o ks
SHADOW - Kalender pro WEA
\Berechnung: GesamtbelastungWEA: 6 - WEA 6 p
<

Referenzjahr fiir Kalender

Sonnenscheinstunden
Anzahl Minuten mit Schatten

1=

| Januar

=Wwo W
O-hm-hgl

BrErBr8r8a35858%
) = W
NWEeEW

OHOHRO RO O
=
S

6:40

6:44

| 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

828
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

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

7:09
7:49

7:36

7:40

7:44

2019

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

270

(Voraussetzungen fiir Berechnung des Schattenwurfs

| Mérz

| 07:08
| 17:50
| 07:06
}17:52

SS
e

7:01
7:56

RIBLSY
nho o
NNWw

- SHAO&D-&QAOU‘IOMU‘I
[35,] HMNOONNUOLWN - DO

et e e et R R R b

U‘-hm-hU\Ag-&owowOWHWHWHWHNNNNNNN
~Nonnoow HWOoOUNooOoOMhOohLhWNUNODODOOANRAANN

0

| April

| 06:53
| 19:49
| 06:50
| 19:51
| 06:48
19 53

onoooo VWOAUVMBNNOHEHNMNMNOLENTITNOVWR 2, RBONODOg - WNOODODoOFROYWRWU

momomomomom088888888888888888888888888888583858

NONONONONONONONRN

419

0

| 05:43
| 20:45
| 05:41
| 20:47
| 05:39
20:48
5:37
0:50
5:35
0:52
5:32

EFgs

5:31
0:56

0, e s
[SEEENEEENY
[RCRNE Y]

1:01
5:23
1:03
5:21
1:05
5:19

Sl
B o
N3

1:08

ONONONONONONONONONONONG

1
A
o

1:10
5:14
1:12
5:12
1:13
5:11
1:15

A
=
©

1:17

A
=]
~

1:18

o
=3
&

1:20

SRS

121
5:03
1:23
5:02
1:25

MONONOMNOMNONONONONONGON

o
[ 3=}
SHDOTRHDOND

NENIEIRENEN

R

5N
f&iﬁiﬁmw&wwwmmm

S WwhH N

[hry

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

| 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
| 04:43
| 21:49
| 04:43
| 21:49
| 04:43
| 21:50
| 04:43
| 21:50
| 04:43
| 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

DERNERRNENENEDR

K}gmam.&m

[5,]
ufe
[ary

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

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

1193

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

windPRO 3.2.794 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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crojekt: Beschrelbung: Lizenzlerter Anwender;
19-095-GBK-02 Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstrafSe 10

DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

o -
o ™y
SHADOW - Kalender pro WEA
(Berechnung: GesamtbelastungWEA: 6 - WEA 6 P
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflidche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | SeptembdDktober | November | Dezember
1| 04:47 20:51-21:17/26 | 05:26 05:59-06:17/18 | 06:21 | 07:15 1 07:13 16:08-16:15/7 | 08:09 14:21-14:39/18
| 21:52 05:39-05:54/15 | 21:17 | 20:11 | 18:56 | 16:45 ] 15:59 12:50-13:16/26
2 | 04:47 20:51-21:17/26 |05:28 06:01-06:17/16 | 06:23 1 07:16 | 07:15 16:10-16:13/3 | 08:11 14:20-14:39/19
| 21:52 05:40-05:55/15 | 21:15 | 20:08 | 18:54 | 16:43 ] 15:58 12:49-13:16/27
3| 04:48 20:52-21:18/26 | 05:29 06:02-06:16/14 | 06:24 | 07:18 | 07:17 | 08:12 14:20-14:41/21
| 21:51 05:40-05:56/16 | 21:14 | 20:06 | 18:51 | 16:41 | 15:57 12:48-13:18/30
4| 04:49 20:52-21:17/25 | 05:31 06:04-06:16/12 | 06:26 | 07:20 } 07:19 | 08:14 14:20-14:42/22
| 21:51 05:40-05:56/16 | 21:12 | 20:03 | 18:49 | 16:39 | 15:57 12:48-13:20/32
5| 04:50 20:52-21:16/24 | 05:33 06:05-06:15/10 |06:28 107:22 ] 07:21 | 08:15 14:19-14:42/23
| 21:50 05:39-05:56/17 | 21:10 |1 20:01 | 18:46 | 16:37 | 15:56 12:47-13:20/33
6] 04:51 20:53-21:16/23 | 05:35 06:07-06:14/7 | 06:30 | 07:24 | 07:23 | 08:17 14:20-14:43/23
| 21:50 05:39-05:57/18 | 21:08 ] 19:58 | 18:44 | 16:35 | 15:56 12:47-13:22/35
7 | 04:51 20:54-21:16/22 | 05:36 06:09-06:13/4 | 06:32 | 07:26 | 07:25 | 08:18 14:20-14:44/24
| 21:49 05:39-05:58/19 | 21:06 | 19:56 | 18:42 | 16:33 | 15:55 12:47-13:22/35
8 | 04:52 20:54-21:15/21 | 05:38 06:10-06:11/1 | 06:33 | 07:27 | 07:27 | 08:19 14:20-14:45/25
| 21:48 05:39-05:58/19 | 21:04 | 19:54 ] 18:39 | 16:31 | 15:55 12:47-13:24/37
9 | 04:53 20:55-21:14/19 | 05:40 | 06:35 | 07:29 | 07:29 | 08:21 14:20-14:45/25
| 21:48 05:39-06:00/21 | 21:02 | 19:51 ] 18:37 | 16:29 | 15:54 12:47-13:24/37
10 | 04:55 20:56-21:14/18 | 05:42 | 06:37 107:31 {07:31 | 08:22 14:20-14:45/25
| 21:47 05:38-06:01/23 | 21:00 | 19:49 ] 18:34 |1 16:28 | 15:54 12:46-13:24/38
11 | 04:56 20:57-21:13/16 | 05:43 ] 06:39 |1 07:33 | 07:33 | 08:23 14:21-14:47/26
| 21:46 05:38-06:02/24 | 20:58 | 19:46 | 18:32 | 16:26 | 15:53 12:47-13:26/39
12 | 04:57 20:57-21:12/15 | 05:45 | 06:41 | 07:35 | 07:35 | 08:24 14:21-14:47/26
| 21:45 05:38-06:03/25 | 20:56 | 19:44 | 18:30 | 16:24 | 15:53 12:47-13:27/40
13 | 04:58 20:58-21:11/13 | 05:47 | 06:42 | 07:37 | 07:37 | 08:25 14:21-14:48/27
| 21:44 05:38-06:04/26 | 20:54 | 19:41 | 18:27 | 16:22 | 15:53 12:47-13:27/40
14 | 04:59 21:00-21:10/10 | 05:49 | 06:44 1 07:39 | 07:39 | 08:26 14:21-14:48/27
| 21:43 05:38-06:05/27 | 20:52 | 19:39 | 18:25 | 16:21 | 15:53 12:47-13:28/41
15 | 05:00 21:01-21:09/8 | 05:50 | 06:46 | 07:41 | 07:41 | 08:27 14:22-14:49/27
| 21:42 05:37-06:07/30 | 20:50 | 19:36 | 18:22 | 16:19 | 15:53 12:48-13:28/40
16 | 05:02 21:06-21:08/2 | 05:52 | 06:48 | 07:42 | 07:43 | 08:28 14:22-14:49/27
| 21:41 05:38-06:10/32 | 20:47 | 19:34 | 18:20 | 16:18 | 15:53 12:48-13:29/41
17 | 05:03 05:38-06:11/33 | 05:54 | 06:49 | 07:44 | 07:44 | 08:29 14:23-14:50/27
| 21:40 | 20:45 ] 19:31 | 18:18 | 16:16 | 15:53 12:48-13:30/42
18 | 05:04 05:39-06:12/33 | 05:56 | 06:51 | 07:46 17:10-17:21/11 | 07:46 ] 08:30 14:23-14:50/27
| 21:39 | 20:43 | 19:29 | 18:15 | 16:14 | 15:53 12:49-13:30/41
19 | 05:06 05:40-06:13/33 | 05:58 | 06:53 | 07:48 17:08-17:23/15 | 07:48 | 08:31 14:23-14:50/27
| 21:37 | 20:41 | 19:26 | 18:13 | 16:13 | 15:53 12:48-13:30/42
20 ] 05:07 05:42-06:14/32 | 05:59 | 06:55 | 07:50 17:06-17:24/18 | 07:50 ] 08:32 14:24-14:51/27
| 21:36 | 20:39 | 19:24 | 18:11 | 16:12 ] 15:54 12:49-13:31/42
211 05:09 05:43-06:15/32 | 06:01 | 06:57 | 07:52 17:05-17:25/20 | 07.52 | 08:32 14:25-14:52/27
| 21:35 | 20:36 1 19:21 | 18:09 | 16:10 | 15:54 12:50-13:32/42
22 | 05:10 05:44-06:15/31 | 06:03 | 06:58 | 07:54 17:04-17:26/22 | 07:54 | 08:33 14:24-14:52/28
| 21:33 | 20:34 | 19:19 | 18:06 | 16:09 | 15:54 12:50-13:32/42
23 | 05:12 05:46-06:16/30 | 06:05 | 07:00 ] 07:56 17:03-17:26/23 | 07.55 | 08:33 14:25-14:53/28
| 21:32 | 20:32 | 19:16 | 18:04 | 16:08 | 15:55 12:51-13:33/42
24 | 05:13 05:47-06:16/29 | 06:07 | 07:02 | 07:58 17:03-17:26/23 | 07.57 | 08:34 14:26-14:53/27
j 21:30 | 20:29 | 19:14 | 18:02 | 16:06 ] 15:55 12:51-13:33/42
25 | 05:15 05:49-06:17/28 | 06:08 | 07:04 | 08:00 17:03-17:26/23 | 07:59 | 08:34 14:26-14:53/27
] 21:29 | 20:27 | 19:11 | 18:00 | 16:05 | 15:56 12:51-13:33/42
26 | 05:16 05:50-06:17/27 | 06:10 | 07:06 | 08:02 17:03-17:25/22 | 08:01 | 08:35 14:27-14:54/27
| 21:27 | 20:25 | 19:09 | 17:57 | 16:04 | 15:57 12:52-13:34/42
27 ] 05:18 05:52-06:18/26 | 06:12 | 07:07 | 07:04 16:03-16:25/22 | 08:03 14:25-14:31/6 | 08:35 14:27-14:54/27
| 21:26 | 20:22 | 19:06 | 16:55 | 16:03 12:57-13:05/8 | 15:57 12:53-13:34/41
28 | 05:20 05:53-06:18/25 | 06:14 |1 07:09 107:05 16:03-16:24/21 | 08:04 14:23-14:34/11 | 08:35 14:28-14:55/27
| 21:24 | 20:20 | 19:04 | 16:53 | 16:02 12:54-13:09/15 | 15:58 12:53-13:35/42
29 | 05:21 05:55-06:18/23 | 06:15 | 07:11 | 07:07 16:04-16:22/18 | 08:06 14:22-14:36/14 | 08:35 14:28-14:55/27
| 21:22 ] 20:18 | 19:01 | 16:51 | 16:01 12:52-13:11/19 | 15:59 12:54-13:35/41
30 | 05:23 05:56-06:18/22 | 06:17 | 07:13 | 07:09 16:05-16:20/15 | 08:07 14:21-14:37/16 | 08:35 14:29-14:56/27
|21:21 | 20:15 | 18:59 | 16:49 | 16:00 12:51-13:14/23 |16:00 12:55-13:35/40
31 | 05:24 05:58-06:18/20 | 06:19 ] | 07:11 16:06-16:18/12 | | 08:35 14:29-14:56/27
| 21:19 | 20:13 | | 16:47 | | 16:01 12:55-13:36/41
Sonnenscheinstunden | 515 | 462 | 384 | 330 | 259 | 232
Anzahl Minuten mit Schatten 1061 82 0 265 122 1987
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
- iy
WindPRO 3.2.744 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 28.08.2019 10:22 / 53 windPRO .
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r(Pr;jekt:

19-095-GBK-02

Beschreibung:

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrae 10

DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

o=
(SHADOW - Kalender pro WEA
\Berechnung: GesamtbelastungWEA: 7 - WEA 7

AN

11
12
13
14
15
16
17
18
19
20
21
22
23
2
2
26
27
28
29
30
an

Sonnenscheinstunden
Anzahl Minuten mit Schatten

Tag im Monat

-

|Januar |Februar |Mirz
08:35 | 08:06 07:08
1602 | 16:53 17:50
08:35 | 08:04 07:06
16:03 16:55 17:52
08:35 08:02 07:04
16:05 16:57 17:54
08:35 08:01 07:01
16:06 16:59 17:56
08:35 07:59 06:59
16:07 17:01 17:58
08:34 07:57 06:57
16:08 17:03 17:59
08:34 07:55 06:54
16:10 17:05 18:01
08:33 07:53 06:52
16:11 17:07 18:03
08:33 07:53% 06:43

| 16:12 17:10 18:05

| 08:32 07:4% 06:47
16:14 17:12 18:07
08:31 07:47 06:45
16:15 17:14 18:09
08:31 07:45 06:42
16:17 17:16 18:11
08:30 07:43 06:40
16:18 17:18 18:13
08:29 07:41 06:37
16:20 17:20 18:15
08:28 07:39 06:35
16:22 17:22 18:17
08:27 07:37 06:32
16:23 17:24 18:19
08:26 07:35 06:30
16:25 17:26 18:21
08:25 07:33 06:27
16:27 17:28 18:22
08:24 07:31 06:25
16:29 17:30 18:24
08:23 07:29 06:22
16:30 17:32 18:26
08:22 07:26 06:20
16:32 17:34 18:28
08:21 07:24 06:18
16:34 17:36 18:30
08:19 07:22 06:15
16:36 17:38 18:32
08:18 07:20 06:13
16:38 17:40 18:34
08:17 07:18 06:10
16:40 17:42 18:36
08:15 07:15 06:08
16:42 17:44 18:38
08:14 07:13 06:05
16:44 17:46 18:39
08:12 07:11 06:03
16:45 17:48 18:41
08:11 06:00
16:47 18:43
08:09 05:58
16:4% 18:45
08:07 06:55
16:51 19:47
248 n 365

0

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

06:38-06:43/5
06:36-06:45/9
06:34-06:47/13

19:51-19:59/8

06:32-06:48/16
19:48-20:01/13
06:29-06:48/19
19:47-20:03/16
06:27-06:48/21
19:45-20:05/20
06:25-06:49/24
19:44-20:07/23
06:23-06:49/26
19:44-20:08/24
06:21-06:49/28
19:43-20:10/27
06:19-06:49/30
19:42-20:09/27
06:17-06:49/32
19:41-20:09/28
06:15-06:49/34
19:41-20:09/28
06:13-06:48/35

506

2019

IMai

05:43

05 14
21:12
05:12
21:13
05:11
21 15

2! 17
05:07
21:18

19:41-20:09/28
06:11-06:48/37
19:41-20:09/28
06:09-06:47/38
19:42-20:10/28
06:07-06:46/39
19:42-20:09/27
06:05-06:45/40
19:42-20:08/26
06:03-06:44/41
19:42-20:08/26
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
19:48-20:02/14
05:58-06:31/33
19:49-19:59/10
05:59-06:31/32
05:59-06:29/30

06:00-06:27/27
06:01-06:25/24
06:01-06:24/23
06:02-06:24/22
06:03-06:22/19
06:04-06:22/18
06:05-06:20/15
06:07-06:18/11
06:11-06:15/4

20:56-20:57/1
20:54-20:59/5
20:52-21:00/8

2
20:51-21:01/10

20:50-21:02/12

958

(Voraussetzungen fiir Berechnung des Schattenwurfs

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

[3uni

04:52 20:49-21:03/14
21:36
04:51
21:37
04:50
21:38

9

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: H

05: 135/
20:48-21:17/29
05:18-05:35/17
20:48-21:17/29
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
:18-05:35/17
-21:18/29
05:19-05:36/17
20:50-21:19/29
05:19-05:36/17
20:49-21:18/29
-05:36/17
0-21:19/29
0-05:37/17
0-21:18/28
0-05:37/17
20:50-21:18/28
05:21-05:37/16

-21:18/27
05: 22-05:37/15

1166

_E:
NG
28

05:12
21:32
05:13
21:30
05:15
21:29
05:16
2127
05:18
21:26
05:20
21:24
05:21
21:22
03:23
21:21
05:24
21:19
515

20:51-21:18/27
05:22-05:37/15
20:52-21:18/26
05:23-05:37/14
20:52-21:18/26
05:24-05:38/14
20:52-21:16/24

20:52-21116/24

20:! 58 21: 10512
20:59-21:09/10
21:01-21:09/8
21:03-21:08/5

06:21-06:25/4

06:17-06:28/11
06:16-06:31/15
06:14-06:32/18
06:14-06:33/19
06:12-06:34/22
06:12-06:35/23
06:11-06:35/24
06:11-06:38/27

597

VAN

| August |

05:26 06:10-06:39/2% | 06:21 07:15
21:17 20:11 18:56
05:28 20:01-20:10/9 | 06:23 07:16
21:15 06:10-06:41/31 | 20:08 18:54
05:30 19:58-20:12/14 | 06:24 07:18
21:14 06:09-06:41/32 | 20:06 18:51
05:31 19:57-20:14/17 | 06:26 07:20
21:12 06:09-06:43/34 | 20:03 18:49
05:33 19:55-20:14/19 | 06:28 07:22
21:10 06:08-06:46/38 | 20:01 18:46
05:35 19:54-20:16/22 | 06:30 07:24
21:08 06:08-06:49/41 {19:58 18:44
05:36 19:53-20:17/24 106:32 07:26
21:06 06:09-06:51/42 1| 19:56 18:42
05:38 19:52-20:17/25 | 06:33 07:27
21:04 06:10-06:52/42 | 19:54 18:39
05:40 19:51-20:18/27 | 06:35 07:29
21:02 06:12-06:53/41 | 19:51 18:37
05:42 19:50-20:17/27 | 06:37 07:31
21:00 06:14-06:55/41 | 19:49 18:34
05:43 19:50-20:18/28 | 06:39 07:33
20:58 06:15-06:55/40 | 19:46 18:32
05:45 19:50-20:18/28 | 06:41 07:35
20:56 06:17-06:55/38 | 19:44 18:30
05:47 19:49-20:18/29 | 06:42 07:37
20:54 06:19-06:56/37 | 19:41 18:27
05:49 19:49-20:18/29 | 06:44 07:39
20:52 06:20-06:56/36 | 19:39 18:25
05:50 19:50-20:18/28 | 06:46 07:41
20:50 06:22-06:56/34 [ 19:36 18:22
05:52 19:49-20:17/28 | 06:48 07:92
20:47 06:23-06:55/32 | 19:34 18:20
05:54 19:49-20:16/27 | 06:49 07:44
20:45 06:25-06:56/31 | 19:31 18:18
05:56 19:50-20:15/25 | 06:51 07:46
20:43 06:27-06:56/29 | 19:29 18:15
05:58 19:50-20:13/23 | 06:53 07:48
20:41 06:28-06:55/27 | 19:26 18:13
05:59 19:51-20:11/20 | 06:55 07:50
20:39 06:30-06:54/24 |19:29 18:11
06:01 19:52-20:09/17 | 06:57 07:52
20:36 06:32-06:54/22 | 19:21 18:09
06:03 19:52-20:06/14 | 06:58 07:54
20:34 06:34-06:53/19 |19:18 18:06
06:05 19:55-20:04/9 | 07:00 07:56
20:32 06:35-06:52/17 | 19:16 18:04
06:07 19:58-20:02/4 07:02 07:58
20:29 06:37-06:51/14 |19:14 18:02
06:08 06:39-06:50/11 | 07:04 08:00
20:27 19:11 18:00
06:10 06:40-06:47/7 07:06 08:02
20:25 19:09 17:58
06:12 06:42-06:44/2 | 07:07 07:04
20:22 19:06 16:55
06:14 07:09 07:06
20:20 19:04 16:53
06:16 07:11 07:07
20:18 19:01 16:5%
06:17 07:13 07:09
20:15 18:59 16:49
06:19 | 07:11
20:13 I 16:47
462 | 384 330

1284 0

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

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

107:13
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
0727
16:31
07:29
16:29
07:31

16:04

B8E25858
S528RREE

| 259
0

| 08:09
15:59

15:. 58

15 57

]?32
0
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G_mjekt. Beschreibung: Lizenzerter Anwender: )
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf 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
c <
SHADOW - Kalender pro WEA
\Berechnung: GesamtbelastungWEA: 8 - WEA 8 )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar | Februar |Mirz  [April  {Mal | Juni 12w |August |Septemb¢Oktober | 1D
1]08:35 08:06 15:34-15:55/21 | 07:08 | 06:53 | 05:43 | 04:52 04:47 | 05:26 06:21 07:15 07:13 08:09 15:11-15:25/14
16:02 16:53 | 17:50 | 20:45 21:36 21:52 | 21:17 20:11 18:56 16:45 15:59
2] 08:35 08:04 15:35-15:54/19 | 07:06 | 05:41 04:51 04:47 | 05:28 06:23 07:16 07:15 08:11 15:12-15:24/12
16:03 16:55 | 17:52 | 20:47 21:37 21:52 | 21:15 20:08 18:54 16:43 15:58
3108:35 08:02 15:37-15:52/15 | 07:04 05:39 04:50 04:48 | 05:2% 06:24 07:18 07:17 08:12 15:14-15:23/9
16:05 16:57 | 17:54 20:48 21:38 21:51 21:14 20:06 18:51 16:41 15:57
4| 08:35 08:01 15:40-15:51/11 | 07:01 05:37 04:49 05:31 06:26 07:20 07:19 08:14 15:14-15:22/8
16:06 16:59 | 17:56 21:51 21:12 20:03 18:49 16:39 15:57
5] 08:35 07:59 | 06:59 04:50 05:33 06:28 07:22 07:21 08:15 15:16-15:21/5
16:07 17:01 | 17:57 21:50 21:10 20:01 18:46 16:37 15:56
6]08:34 07:57 | 06:57 04:51 05:35 06:30 07:24 07:23 0B:17 15:19-15:21/2
16:08 17:03 | 17:59 21:50 21:08 19:58 18:44 16:35 15:56
7| 08:34 15:34-15:35/1 07:55 | 06:54 04:51 05:36 06:32 07:26 07:25 08:18
| 16:10 17:05 | 18:01 21:49 21:06 19:56 18:42 16:33 15:55
8 08:33 15:33-15:36/3 07:53 06:52 04:52 05:38 06:33 07:27 07:27 15:11-15:20/9 08:19
16:11 17:07 18:03 21:48 21:04 19:53 18:39 16:31 15:54
9| 08:33 15:31-15:37/6 07:51 06:49 04:53 05:40 06:35 07:29 07:29 15:08-15:22/14 | 08:21
16:12 17:09 18:05 21:48 21:02 19:51 18:37 16:29 15:54
10 { 08:32 15:31-15:39/8 07:49 06:47 04:55 05:42 06:37 07:31 07:31 15:07-15:24/17 | 08:22
16:14 17:11 18:07 21:47 21:00 19:49 18:34 16:28 15:54
11| 08:31 15:31-15:41/10 | 07:47 06:45 04:56 05:43 06:39 07:33 07:33 15:05-15:25/20 | 08:23
16:15 17:14 18:09 21:46 20:58 | 19:46 18:32 16:26 15:53
12 ] 08:31 15:30-15:43/13 | 07:45 06:42 04:57 05:45 06:: 07:35 07:35 15:05-15:27/22 | 08:24
16:17 | 17:16 18:11 21:45 20:56 19:44 18:30 16:29 15:53
13| 08:30 15:30-15:45/15 | 07:43 06:40 04:58 05:47 06:42 07:37 | 07:37 15:05-15:28/23 | 08:25
16:18 ]117:18 18:13 121:44 20:54 19:41 18:27 | 16:22 15:53
14 | 08:29 15:30-15:47/17 | 07:41 06:37 | 04:59 05:49 06:44 07:39 | 07:39 15:04-15:28/24 | 08:26
16:20 17:20 18:15 | 21:43 20:52 19:39 18:25 [ 16:21 15:53
15| 08:28 15:29-15:48/19 | 07:39 06:35 | 05:00 05:50 06:46 07:41 | 07:41 15:04-15:29/25 | 08:27
16:22 17:22 18:17 | 21:42 20:50 19:36 18:22 | 16:19 15:53
16 | 08:27 15:29-15:50/21 | 07:37 06:32 | 05:02 05:52 06:48 1 07:42 | 07:42 15:03-15:29/26 | 08:28
| 16:23 17:24 18:19 | 21:41 20:47 19:34 | 18:20 16:18 15:53
17 | 08:26 15:29-15:52/23 | 07:35 06:30 05:03 05:54 06:49 | 07:44 07:44 15:03-15:30/27 | 08:29
16:25 17:26 18:21 21:40 20:45 19:31 | 18:18 16:16 15:53
18 | 08:25 15:29-15:54/25 | 07:33 06:27 05:04 05:56 | 06:51 | 07:46 07:46 15:03-15:30/27 | 08:30
16:27 17:28 18:22 21:38 20:43 | 19:29 | 18:15 16:14 ] 15:53
19 | 08:24 15:28-15:54/26 | 07:31 06:25 05:06 05:58 | 06:53 | 07:48 07:48 15:03-15:30/27 | 08:31
16:29 17:30 18:24 21:37 20:41 19:26 18:13 16:13 15:53
20| 08:23 15:29-15:55/26 | 07:29 06:22 05:07 05:59 06:55 07:50 07:50 15:03-15:30/27 | 08:31
16:30 | 17:32 18:26 21:36 | 20:39 19:24 18:11 16:12 15:54
21| 08:22 15:29-15:56/27 | 07:26 06:20 05:09 06:01 06:57 07:52 07:52 15:04-15:31/27 | 08:32
16:32 17:34 18:28 21:35 20:36 19:21 18:09 16:10 15:54
22 | 08:21 15:29-15:56/27 | 07:24 06:18 05:10 06:03 06:58 07:54 07:54 15:04-15:31/27 | 08:33
16:34 17:36 18:30 21:33 20:34 19:19 18:06 16:09 15:54
23| 08:19 15:29-15:57/28 | 07:22 06:15 05:12 06:05 07:00 07:56 07:55 15:04-15:31/27 | 08:33
16:36 17:38 | 18:32 21:32 20:32 19:16 18:04 16:08 15:55
24 | 08:18 15:29-15:56/27 | 07:20 | 06:13 05:13 06:07 07:02 07:58 07:57 15:05-15:31/26 | 08:34
16:38 17:40 ] 18:34 21:30 20:29 19:14 18:02 16:06 15:55
25 | 08:17 15:29-15:56/27 | 07:18 { 06:10 05:15 06:08 07:04 08:00 07:59 15:06-15:31/25 | 08:34
16:40 17:42 {18:36 21:29 20:27 19:11 18:00 16:05 15:56
26 | 08:15 1S5:30-15:57/27 | 07:15 | 06:08 05:16 06:10 07:06 08:02 08:01 15:06-15:31/25 | 08:35
] 16:42 17:44 | 18:38 21:27 20:25 19:09 17:57 16:04 15:57
27 108:14 15:30-15:57/27 | 07:13 | 06:05 05:18 06:12 | 07:07 07:04 08:02 15:07-15:29/22 | 08:35
| 16:43 17:46 | 18:39 21:26 20:22 [ 19:06 16:55 16:03 15:57
28 | 08:12 15:30-15:56/26 | 07:11 | 06:03 05:20 06:14 | 07:09 07:05 08:04 15:08-15:28/20 | 08:35
| 16:45 17:48 ] 18:41 21:24 20:20 | 19:04 16:53 16:02 15:58
29 | 08:11 15:32-15:57/25 | 06:00 05:21 06:1% | 07:11 07:07 08:06 15:09-15:27/18 | 08:35
| 16:47 | 18:43 21:22 20:18 | 19:01 16:51 16:01 15:59
30 | 08:09 15:32-15:56/24 | 05:58 05:23 06:17 1 07:13 07:09 08:07 15:10-15:26/16 | 08:35
| 16:49 | 18:45 21:21 20:15 | 18:59 16:49 16:00 16:00
31 | 08:07 15:33-15:56/23 | 06:55 05:24 06:19 | 07:11 | 08:35
| 16:51 i | 19:47 21:18 20:13 | 16:47 ] 16:01
Sonnenscheinstunden | 248 {1271 | 365 1515 462 | 384 330 | 259 232
Anzahi Minuten mit Schatten 501 66 1] 0 0 0 0 521 50
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommenrzeit wie Bezugsjahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
- ey
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(Pr_ojeldz Beschreibung: Lzenzierter Anwender: N
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:
9 28.08.2019 10:21/3.2.744
~ y
SHADOW - Kalender pro WEA
\Berechnung: GesamtbelastungWEA: 9 - WEA 9 )
(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tiglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mirz | April | Mai | Juni
1]108:35 | 08:06 | 07:08 106:53 19:09-19:23/14 | 05:43 20:15-20:16/1 06:35-07:13/38 | 04:52 20:37-21:03/26 05:25-05:47/22
|16:02 | 16:53 [ 17:50 |19:49 07:18-07:44/26 | 20:45 19:48-20:13/25 | 21:36 20:11-20:28/17
2]08:35 | 08:04 | 07:06 | 06:50 19:00-19:26/17 | 05:41 19:48-20:18/30 | 04:51 20:37-21:04/27 05:24-05:48/24
[ 16:03 | 16:55 | 17:52 | 19:51 07:16-07:46/30 |20:47 06:35-07:11/36 | 21:37 20:12-20:27/15
310835 |08:02 |07:04 | 06:48 19:07-19:27/20 | 05:39 19:49-20:21/32 104:50 20:37-21:04/27 05:23-05:48/25
]16:05 ] 16:57 | 17:54 | 19:53 07:14-07:47/33 | 20:48 06:36-07:10/34 121:38 20:13-20:26/13
4]08:35 |08:01 {07:01 | 06:45 19:07-19:29/22 | 05:37 19:49-20:22/33 | 04:49 20:38-21:05/27 05:23-05:49/26
116:06 | 16:59 | 17:56 | 19:54 07:11-07:47/36 | 20:50 06:37-07:09/32 | 21:39 20:16-20:26/10
5|08:35 [07:59 | 06:59 | 06:43 19:07-19:30/23 | 05:35 19:50-20:24/34 | 04:48 20:38-21:05/27 05:22-05:50/28
|16:07 | 17:01 | 17:58 | 19:56 07:09-07:48/39 | 20:52 06:37-07:08/31 | 21:41 20:17-20:23/6
6]08:34 | 07:57 | 06:57 | 06:41 19:06-19:29/23 | 05:33 19:50-20:25/35 | 04:48 20:37-21:05/28
116:08  [17:03 | 17:59 | 19:58 07:06-07:47/41 | 20:54 06:38-07:06/28 | 21:42 05:21-05:50/29
710834 0755 | 06:54 | 06:38 19:07-19:29/22 | 05:31 19:51-20:27/36 | 04:47 20:38-21:06/28
|16:10 | 17:05 ] 18:01 | 20:00 07:04-07:48/44 | 20:56 06:39-07:05/26 | 21:43 05:21-05:51/30
808:33 |07:53 | 06:52 | 06:36 19:06-19:27/21 |05:29 19:52-20:28/36 | 04:46 20:38-21:05/27
|16:11 | 17:08 | 18:03 | 20:02 07:01-07:47/46 | 20:58 06:41-07:03/22 | 21:44 05:20-05:51/31
9)08:33 | 07:51 | 06:49 | 06:33 19:07-19:26/19 | 05:27 19:53-20:31/38 | 04:46 20:38-21:06/28
|16:12 | 17:10 | 18:05 | 20:04 06:59-07:47/48 | 20:59 06:43-07:01/18 | 21:45 05:20-05:51/31
10]08:32 | 07:49 | 06:47 | 06:31 19:09-19:25/16 | 05:25 19:55-20:32/37 | 04:45 20:38-21:05/27
[16:14 [ 17:12 | 18:07 | 20:06 06:57-07:47/50 | 21:01 06:46-06:58/12 | 21:46 05:19-05:51/32
11108:31 [07:47 | 06145 | 06:28 19:10-19:23/13 | 05:23 20:04-20:33/29 | 04:44 20:39-21:06/27
116:15 [ 17:14 | 18:09 | 20:08 06:54-07:46/52 | 21:03 19:55-20:01/2 | 21:46 05:19-05:52/33
12)08:31 [07:46 | 06:42 | 06:26 19:13-19:20/7 | 05:21 20:03-20:33/30 | 04:44 20:39-21:07/28
116:17  {17:16 | 1811 | 20:09 06:52-07:46/54 | 21:05 | 21:47 05:19-05:53/34
13]08:30  ]07:43 | 06:40 | 06:24 06:50-07:46/56 | 05:19 20:03-20:34/31 | 04:44 20:39-21:06/27
]16:19 | 17:18 | 18:13 | 20:11 | 21:06 | 21:48 05:18-05:52/34
14]08:29 107:41 | 06:37 | 06:21 06:47-07:45/58 | 05:17 20:03-20:33/30 | 04:43 20:39-21:06/27
|16:20  }17:20 | 18:15 | 20:13 | 21:08 | 21:49 05:18-05:53/35
15]08:28 107:39 | 06:35 | 06:19 06:45-07:44/59 | 05:16 20:03-20:34/31 | 04:43 20:40-21:07/27
|16:22  |17:22 | 18:17 | 20:15 | 21:10 | 21:49 05:18-05:53/35
16 |08:27 | 07:37 | 06:32 | 06:17 06:43-07:44/61 | 05:14 20:03-20:34/31 | 04:43 20:40-21:07/27
|16:23 | 17:24 | 18:19 120:17 | 21:12 }21:50 05:18-05:53/35
17 | 08:26 | 07:35 | 06:30 | 06:14 06:40-07:42/62 | 05:12 20:03-20:34/31 | 04:43 20:40-21:07/27
|16:25 | 17:26 | 18:21 | 20:19 | 21:13 ] 21:50 05:18-05:54/36
18 08:25 | 07:33 | 06:27 | 06:12 06:38-07:41/63 | 05:11 20:03-20:33/30 | 04:43 20:41-21:07/26
|16:27  |17:28 | 18:23 ] 20:21 | 21:15 | 21:51 05:18-05:54/36
1908:24 | 07:31 | 06:25 | 06:10 06:36-07:40/64 | 05:09 20:03-20:34/31 | 04:43 20:41-21:08/27
|16:29  [17:30 | 18:24 ] 20:22 | 21:17 | 21:51 05:18-05:54/36
20108:23 | 07:29 | 06:23 } 06:07 06:36-07:39/63 | 05:08 20:03-20:33/30 ] 04:43 20:41-21:08/27
|16:30 [ 17:32 | 18:26 ] 20:24 | 21:18 20:44-20:47/3 | 21:52 05:18-05:54/36
2110822 |07:27 | 06:20 | 06:05 06:35-07:37/62 | 05:06 20:04-20:33/29 ] 04:43 20:41-21:08/27
]16:32 | 17:34 | 18:28 | 20:26 | 21:20 20:42-20:49/7 | 21:52 05:18-05:55/37
22)08:21 ]07:24 | 06:18 1 06:03 19:58-20:01/3 | 05:04 20:41-20:51/10 | 04:43 20:41-21:08/27
|16:3¢ | 17:36 | 18:30 [20:28 06:34-07:34/60 | 21:21 20:04-20:33/29 | 21:52 05:18-05:55/37
23(08:19 | 07:22 | 06:15 { 06:00 19:55-20:03/8 | 05:03 20:40-20:51/11 05:34-05:36/2 | 04:43 20:42-21:09/27
|16:36 | 17:38 | 18:32 120:30 06:34-07:32/58 | 21:23 20:04-20:32/28 121:52 05:19-05:56/37
24)08:18 | 07:20 | 06:13 [ 05:58 19:53-20:05/12 | 05:02 20:39-20:53/14 05:33-05:39/6 | 04:43 20:42-21:09/27
| 16:38 | 17:40 | 18:34 | 20:32 06:34-07:28/54 | 21:25 20:05-20:32/27 | 21:53 05:19-05:55/36
25]08:17 | 07:18 [ 06:10 | 05:56 19:52-20:07/15 | 05:00 20:39-20:54/15 05:32-05:41/9 | 04:44 20:42-21:09/27
|16:40 | 17:42 | 18:36 | 20:34 06:34-07:22/48 | 21:26 20:06-20:32/26 | 21:53 05:19-05:55/36
26108:15 |07 15 | 06:08 | 05:54 19:51-20:08/17 | 04:59 20:39-20:56/17 05:31-05:42/11 | 04:44 20:43-21:09/26
| 16:42 | 17:44 | 18:38 | 20:36 06:34-07:21/47 | 21:28 20:06-20:32/26 | 21:53 05:20-05:56/36
27)08:14 | 07:13 | 06:05 | 05:51 19:51-20:10/19 | 04:58 20:38-20:57/19 05:30-05:43/13 | 04:44 20:42-21:09/27
|16:44 | 17:46 | 18:39 | 20:37 06:34-07:20/46 | 21:29 20:07-20:31/24 | 21:53 05:20-05:56/36
28 |0B:12 | 07:11 | 06:03 06:28-06:35/7 | 05:49 19:50-20:12/22 | 04:56 20:38-20:59/21 05:29-05:45/16 | 04:45 20:42-21:09/27
|16:46 | 17:48 | 18:41 [ 20:39 06:34-07:19/45 | 21:30 20:08-20:31/23 | 21:53 05:21-05:56/35
29 |08:11 | | 06:00 18:16-18:19/3 | 05:47 19:49-20:13/24 | 04:55 20:38-21:00/22 05:28-05:45/17 | 04:45 20:43-21:10/27
| 16:47 | | 18:43 06:26-06:40/14 | 20:41 06:34-07:17/43 | 21:32 20:09-20:30/21 | 21:52 05:21-05:56/35
30)08:09 | | 05:58 18:13-18:20/7 | 05:45 19:48-20:13/25 | 04:54 20:38-21:01/23 05:27-05:46/19 | 04:46 20:43-21:10/27
116:49 | | 18:45 06:23-06:41/18 | 20:43 06:34-07:15/41 | 21:33 20:10-20:30/20 | 21:52 05:22-05:57/35
3108:08 | | 06:55 19:11-19:22/11 | | 04:53 20:38-21:02/24 05:26-05:47/21 |
|16:51 | | 19:47 07:21-07:44/23 | | 21:34 20:10-20:29/19 |
Sonnenscheinstunden | 248 1271 | 365 | 419 | 494 | 511
Anzahl Minuten mit Schatten 0 0 83 1851 1492 1860
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat  Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt {SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
o
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(Projext: Beschreibung: Lizenzlester Anwender: M
19-095-GBK-02  Schattenwurfgutachten fir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:
L. 28.08.2019 10:21/3.2.744 y
o ~
SHADOW - Kalender pro WEA
Berechnung: GesamtbelastungWEA: 9 - WEA 9 )
(Voraussetzungen fiir Berechnung des Schattenwurfs B
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
1Juli | August | September | Oktober | NovembelDezember
1] 04:47 20:43-21:10/27 1 05:26 20:13-20:44/31 106:21 06:50-07:45/55 |07:15 | 07:13 | 08:09
| 21:52 05:22-05:56/34 | 21:17 ]20:11 118:56 | 16:45 | 15:59
2 | 04:47 20:43-21:10/27 ] 05:28 20:14-20:44/30 106:23 19:10-19:21/11 |07:16 | 07:15 | 08:11
| 21:52 05:23-05:56/33 ] 21:15 | 20:08 06:52-07:45/53 | 18:54 | 16:43 | 15:58
3|04:48 20:44-21:11/27 ] 05:30 20:14-20:43/29 1 06:24 19:07-19:23/16 | 07:18 | 07:17 | 08:12
| 21:51 05:24-05:57/33 | 21:14 | 20:06 06:54-07:45/51 | 18:51 | 16:41 | 15:58
4] 04:49 20:43-21:10/27 | 05:31 20:06-20:42/36 | 06:26 19:05-19:23/18 | 07:20 | 07:19 | 08:14
| 21:51 05:25-05:57/32 | 21:12 06:56-07:08/12 ] 20:03 06:56-07:45/49 | 18:49  |16:39 | 15:57
5| 04:50 20:43-21:11/28 | 05:33 20:03-20:40/37 | 06:28 19:04-19:24/20 | 07:22 | 07:21 | 08:15
| 21:50 05:25-05:56/31 | 21:10 06:53-07:10/17 ] 20:01 06:57-07:44/47 | 1847 |16:37 | 15:56
6| 04:51 20:44-21:11/27 | 05:35 20:02-20:39/37 ] 06:30 19:03-19:25/22 |07:24 | 07:23 | 08:17
| 21:50 05:26-05:56/30 | 21:08 06:51-07:13/22 | 19:58 06:59-07:44/45 | 18:44 | 16:35 | 15:56
7 | 04:52 20:44-21:11/27 | 05:36 20:01-20:37/36 1 06:32 19:03-19:25/22 | 07:26 | 07:25 | 08:18
| 21:49 05:27-05:57/30 | 21:06 06:50-07:15/25 119:56 07:01-07:44/43 | 18:42 | 16:33 | 15:55
8| 04:53 20:44-21:12/28 | 05:38 20:00-20:35/35 106:33 19:01-19:24/23 |07:28 | 07:27 | 08:19
| 21:48 05:28-05:57/29 | 21:04 06:48-07:15/27 | 19:54 07:02-07:42/40 | 18:39 | 16:31 | 15:55
9| 04:54 20:45-21:12/27 05:29-05:56/27 | 05:40 19:59-20:33/34 ] 06:35 19:01-19:24/23 | 07:29 | 07:29 | 08:21
| 21:48 20:24-20:31/7 | 21:02 06:47-07:17/30 | 19:51 07:04-07:41/37 | 18:37 | 16:29 | 15:54
10 | 04:55 20:45-21:12/27 05:30-05:56/26 | 05:42 19:58-20:31/33 } 06:37 19:01-19:22/21 | 07:31 | 07:31 | 08:22
| 21:47 20:22-20:33/11 | 21:00 06:46-07:18/32 | 19:49 07.06-07:40/34 | 18:34 | 16:28 | 15:54
11 | 04:56 20:45-21:12/27 05:31-05:56/25 | 05:43 19:58-20:29/31 106:39 19:00-19:19/19 |07:33 | 07:33 | 08:23
| 21:46 20:21-20:34/13 | 20:58 06:44-07:18/34 ] 19:46 07:08-07:39/31 |18:32 | 16:26 | 15:54
12 | 04:57 20:45-21:12/27 05:32-05:56/24 | 05:45 19:58-20:28/30 | 06:41 19:01-19:17/16 | 07:35 | 07:35 | 08:24
| 21:45 20:20-20:35/15 | 20:56 06:44-07:19/35 119:44 07:09-07:37/28 |18:30 | 16:24 | 15:53
13 | 04:58 20:45-21:11/26 05:33-05:55/22 | 05:47 20:23-20:25/2 06:43-07:21/38 | 06:42 19:02-19:15/13 | 07:37 | 07:37 | 08:25
| 21:44 20:19-20:36/17 | 20:54 19:57-20:21/24 119:41 07:11-07:36/25 |18:27  |16:22 | 15:53
14 | 04:59 20:45-21:10/25 05:34-05:55/21 | 05:49 19:57-20:22/25 | 06:44 19:03-19:13/10 | 07:39 107:39 |1 08:26
| 21:43 20:18-20:37/19 | 20:52 06:42-07:22/40 | 19:39 07:13-07:34/21 | 18:25 [16:21 | 15:53
15 | 05:01 20:46-21:09/23 05:36-05:55/19 | 05:51 19:57-20:22/25 | 06:46 19:04-19:09/5 | 07:41 1 07:41 | 08:27
| 21:42 20:17-20:38/21 | 20:50 06:42-07:24/42 119:36 07:15-07:32/17 | 18:22 | 16:19 | 15:53
16 | 05:02 20:47-21:09/22 05:37-05:54/17 | 05:52 19:56-20:19/23 | 06:48 07:16-07:28/12 |07:42 | 07:43 | 08:28
| 21:41 20:18-20:39/21 | 20:47 06:40-07:25/45 ] 19:34 |18:20 | 16:18 | 15:53
17 | 05:03 20:47-21:08/21 05:38-05:53/15 | 05:54 19:57-20:17/20 | 06:49 07:18-07:22/4 | 07:44 | 07:44 | 08:29
| 21:40 20:17-20:40/23 | 20:45 06:40-07:26/46 ] 19:31 | 18:18 | 16:16 | 15:53
18 | 05:05 20:47-21:06/19 05:39-05:52/13 | 05:56 19:58-20:15/17 | 06:51 |07:46 | 07:46 | 08:30
| 21:39 20:16-20:40/24 | 20:43 06:40-07:28/48 | 19:29 | 18:15 | 16:15 | 15:53
19 | 05:06 20:48-21:05/17 05:40-05:51/11 | 05:58 19:58-20:13/15 | 06:53 | 07:48 | 07:48 ] 08:31
| 21:37 20:15-20:41/26 | 20:41 06:39-07:28/49 119:26 | 18:13 | 16:13  |15:53
20 [ 05:07 20:49-21:04/15 05:42-05:51/9 | 05:59 19:59-20:11/12 | 06:55 | 07:50 | 07:50 | 08:32
| 21:36 20:16-20:42/26 | 20:39 06:39-07:32/53 {19:24 | 18:11 | 16:12 ] 15:54
21| 05:09 20:49-21:03/14 05:43-05:49/6 | 06:01 20:00-20:09/9 | 06:57 | 07:52 | 07:52 | 08:32
] 21:35 20:15-20:42/27 | 20:36 06:39-07:37/58 |19:21 |18:09 | 16:10 | 15:54
22 | 05:10 20:50-21:01/11 05:45-05:47/2 | 06:03 20:01-20:06/5 | 06:58 | 07:54 | 07:54 | 08:33
] 21:33 20:14-20:42/28 | 20:34 06:39-07:39/60 |19:19 |18:06 | 16:09 | 15:55
23] 05:12 20:51-21:01/10 | 06:05 06:39-07:40/61 | 07:00 | 07:56 | 07:55 | 08:33
| 21:32 20:14-20:43/29 | 20:32 1 19:16 | 18:04 | 16:08 | 15:55
24| 05:13 20:14-20:43/29 | 06:07 06:39-07:42/63 | 07:02 |07:58 | 07:57 | 08:34
| 21:30 20:52-20:59/7 | 20:29 ] 19:14 [18:02 | 16:06 | 15:56
25| 05:15 20:14-20:44/30 | 06:08 06:40-07:43/63 | 07:04 108:00 | 07:59 |08:34
| 21:29 20:55-20:58/3 | 20:27 | 19:11 } 18:00 | 16:05 | 15:56
26 | 05:16 20:13-20:44/31 | 06:10 06:40-07:43/63 | 07:06 108:02 | 08:01 ]08:35
| 21:27 | 20:25 | 19:09 | 17:58 | 16:04 | 15:57
27 | 05:18 20:14-20:44/30 | 06:12 06:42-07:44/62 | 07:07 | 07:04 | 08:03 | 08:35
| 21:26 | 20:22 | 19:06 | 16:55 | 16:03 | 15:58
28| 05:20 20:13-20:44/31 | 06:14 06:44-07:45/61 | 07:09 | 07:06 | 08:04 | 08:35
| 21:24 } 20:20 | 19:04 | 16:53 | 16:02 | 15:58
29 | 05:21 20:13-20:44/31 | 06:16 06:45-07:45/60 ] 07:11 | 07:07 | 08:06 | 08:35
| 21:22 [ 20:18 ] 19:01 116:51 | 16:01 | 15:59
30 | 05:23 20:13-20:44/31 | 06:17 06:47-07:45/58 | 07:13 |07:09 | 08:08 | 08:35
| 21:21 | 20:15 | 18:59 | 16:49 | 16:00 | 16:00
31| 05:24 20:14-20:44/30 | 06:19 06:49-07:46/57 | | 07:11 | | 08:35
| 21:19 | 20:13 | | 16:47 | | 16:01
Sonnenscheinstunden | 514 | 462 | 384 1330 | 259 | 232
Anzahl Minuten mit Schatten 1578 1837 831 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (55:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
S >y
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"Ppmjekt: Beschreibung: Lizenzierter Anwender: M
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf 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 J
SHADOW - Kalender pro WEA
\Berechnung: GesamtbelastungWEA: 10 - WEA 10 )
(Voraussetzungen fiir Berechnung des Schattenwurfs 3
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februvar |Mérz | April | Mai 1 Juni
1108:35 | 08:06 | 07:08 ] 06:53 19:09-19:22/13 | 05:43 06:11-06:26/15 | 04:52 20:14-21:03/49
| 16:02 | 16:53 {17:50 | 19:49 (07:18-07:39/21 | 20:45 | 21:36
2108:35 | 08:04 | 07:06 | 06:50 19:06-19:25/19 | 05:41 06:09-06:26/17 | 04:51 20:13-21:04/51
| 16:03 | 16:55 |1 17:52 | 19:51 07:16-07:39/23 | 20:47 | 21:37
3108:35 | 08:02 | 07:04 | 06:48 19:03-19:27/24 | 05:39 06:07-06:26/19 | 04:50 20:13-21:05/52
| 16:05 | 16:57 | 17:54 { 19:53 07:14-07:39/25 | 20:48 | 21:38
4]08:35 | 08:01 | 07:01 1 06:45 19:01-19:28/27 | 05:37 06:05-06:25/20 | 04:49 20:14-21:07/53
| 16:06 | 16:59 | 17:56 | 19:54 07:11-07:37/26 | 20:50 | 21:39
5108:35 |1 07:59 | 06:59 | 06:43 19:00-19:30/30 | 05:35 06:03-06:25/22 | 04:48 20:14-21:08/54
| 16:07 1 17:01 | 17:57 ] 19:56 07:09-07:36/27 | 20:52 | 21:41
6 | 08:34 | 07:57 | 06:57 | 06:41 18:58-19:30/32 | 05:33 06:01-06:24/23 | 04:48 20:13-21:08/55
| 16:08 | 17:03 | 17:59 | 19:58 07:06-07:34/28 | 20:54 | 21:42
7 108:34 | 07:55 | 06:54 | 06:38 18:57-19:31/34 | 05:31 05:59-06:24/25 | 04:47 20:14-21:10/56
} 16:10 | 17:05 | 18:01 | 20:00 07:04-07:32/28 | 20:56 | 21:43
8]08:33 | 07:53 | 06:52 | 06:36 18:56-19:31/35 | 05:29 05:57-06:23/26 | 04:46 20:14-21:10/56
| 16:11 | 17:07 | 18:03 | 20:02 07:01-07:28/27 | 20:58 | 21:44
9]08:33 107:51 | 06:49 | 06:33 18:55-19:32/37 | 05:27 05:56-06:23/27 | 04:46 20:14-21:11/57
| 16:12 | 17:09 | 18:05 | 20:04 06:59-07:24/25 | 20:59 | 21:45
10 | 08:32 | 07:49 |1 06:47 | 06:31 18:55-19:32/37 | 05:25 05:54-06:21/27 | 04:45 20:14-21:12/58
] 16:14 | 17:12 | 18:07 | 20:06 06:57-07:23/26 | 21:01 | 21:46
11 | 08:31 | 07:47 | 06:45 ] 06:28 18:54-19:31/37 | 05:23 05:52-06:20/28 | 04:44 20:14-21:13/59
| 16:15 |17:14 | 18:09 ] 20:07 06:56-07:21/25 | 21:03 | 21:
12 | 08:31 | 07:45 | 06:42 ] 06:26 18:54-19:32/38 | 05:21 05:51-06:18/27 | 04:44 20:15-21:14/59
| 16:17 | 17:16 j18:11 | 20:09 06:57-07:19/22 | 21:05 | 21:47
13 ] 08:30 | 07:43 | 06:40 1 06:24 18:54-19:32/38 | 05:19 05:50-06:16/26 | 04:44 20:14-21:14/60
| 16:18 | 17:18 ] 18:13 | 20:11 06:58-07:17/19 | 21:06 | 21:
14 | 08:29 | 07:41 | 06:37 | 06:21 18:53-19:31/38 | 05:17 05:50-06:15/25 | 04:43 20:15-21:15/60
| 16:20 117:20 | 18:15 |1 20:13 06:58-07:15/17 | 21:08 | 21:49
151 08:28 1 07:39 | 06:35 ] 06:19 18:53-19:31/38 | 05:16 20:30-20:36/6 | 04:43 20:15-21:15/60
| 16:22 |17:22 | 18:17 | 20:15 07:00-07:13/13 | 21:10 05:51-06:14/23 | 21:49 05:18-05:19/1
16 | 08:27 | 07:37 | 06:32 | 06:17 18:53-19:30/37 | 05:14 20:25-20:39/14 | 04:43 20:15-21:16/61
| 16:23 | 17:24 | 18:19 | 20:17 07:03-07:10/7 | 21:12 05:52-06:12/20 | 21:50 05:18-05:19/1
17 | 08:26 | 07:35 | 06:30 | 06:14 18:53-19:29/36 | 05:12 20:23-20:42/19 | 04:43 20:16-21;16/60
| 16:25 1 17:26 | 18:21 ] 20:19 | 21:13 05:53-06:11/18 | 21:50 05:18-05:20/2
18 | 08:25 1 07:33 | 06:27 ] 06:12 18:54-19:28/34 | 05:11 20:21-20:43/22 | 04:43 20:16-21:16/60
| 16:27 | 17:28 | 18:22 | 20:21 | 21:15 05:53-06:09/16 | 21:51 05:18-05:20/2
19 | 08:24 [ 07:31 | 06:25 | 06:09 18:54-19:28/34 | 05:09 20:20-20:45/25 | 04:43 20:16-21:17/61
| 16:29 1 17:30 | 18:24 | 20:22 | 21:17 05:55-06:08/13 | 21:51 05:18-05:20/2
20| 08:23 | 07:29 | 06:22 | 06:07 18:55-19:27/32 | 05:07 20:18-20:46/28 | 04:43 20:16-21:17/61
| 16:30 |17:32 | 18:26 | 20:24 | 21:18 05:56-06:06/10 ] 21:52 05:18-05:20/2
21| 08:22 | 07:26 | 06:20 | 06:05 18:55-19:25/30 | 05:06 20:18-20:47/29 | 04:43 20:16-21:17/61
| 16:32 |17:34 | 18:28 | 20:26 ] 21:20 05:59-06:04/5 | 21:52 05:18-05:21/3
22 | 08:21 | 07:24 | 06:18 | 06:03 18:56-19:24/28 | 05:04 20:17-20:48/31 | 04:43 20:16-21:17/61
| 16:34 | 17:36 | 18:30 | 20:28 | 21:21 | 21:52 05:18-05:21/3
23] 08:19 | 07:22 | 06:15 | 06:00 18:58-19:22/24 | 05:03 20:16-20:48/32 | 04:43 20:16-21:17/61
| 16:36 117.38 | 18:32 | 20:30 | 21:23 | 21:52 05:19-05:22/3
24| 08:18 | 07:20 | 06:13 | 05:58 19:00-19:20/20 | 05:02 20:15-20:49/34 | 04:43 20:17-21:18/61
| 16:38 |117:40 | 18:34 | 20:32 | 21:24 | 21:53 05:19-05:21/2
25| 08:17 1 07:18 | 06:10 | 05:56 19:02-19:18/16 | 05:00 20:15-20:50/35 | 04:44 20:17-21:18/61
| 16:40 117:42 | 18:36 | 20:34 | 21:26 | 21:53 05:19-05:21/2
26 | 08:15 107:15 | 06:08 06:33-06:38/5 | 05:54 19:06-19:14/8 | 04:59 20:15-20:51/36 | 04:44 20:18-21:18/60
| 16:42 |17:44 | 18:38 | 20:35 06:21-06:23/2 | 21:27 | 21:53 05:20-05:22/2
27 ] 08:14 107:13 | 06:05 06:31-06:39/8 | 05:51 06:19-06:24/5 | 04:58 20:15-20:52/37 | 04:44 20:18-21:18/60
| 16:44 | 17:46 | 18:39 | 20:37 | 21:29 | 21:53 05:20-05:22/2
281 08:12 | 07:11 | 06:03 06:28-06:39/11 | 05:49 06:17-06:25/8 | 04:56 20:14-20:52/38 | 04:45 20:17-21:18/61
| 16:45 | 17:48 | 18:41 | 20:39 | 21:30 | 21:53 05:21-05:22/1
29 | 08:11 | | 06:00 06:26-06:40/14 | 05:47 06:15-06:25/10 | 04:55 20:14-20:53/39 | 04:45 20:18-21:18/60
| 16:47 | | 18:43 | 20:41 | 21:32 | 21:52
30 | 08:09 | | 05:58 06:23-06:39/16 | 05:45 06:13-06:26/13 | 04:54 20:14-20:53/39 | 04:46 20:19-21:18/59
| 16:49 | | 18:45 | 20:43 [ 21:33 | 21:52
31| 08:07 | | 06:55 07:21-07:40/19 | | 04:53 20:55-21:02/7 |
|16:51 | | 19:47 | | 21:34 20:14-20:53/39 |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
Anzahl Minuten mit Schatten 0 0 73 1173 942 1775
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
e, -y
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Projekt: Beschrelbung: Lizenzierter Anwender:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf 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
\Berechnung: GesamtbelastungWEA: 10 - WEA 10 P
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober | Novembe}Dezember
1| 04:47 20:18-21:18/60 | 05:26 06:01-06:26/25 | 06:21 18:53-19:31/38 | 07:15 |1 07:13 | 08:09
| 21:52 | 21:17 | 20:11 06:56-07:17/21 | 18:56 | 16:45 | 15:59
2 | 04:47 20:19-21:18/59 | 05:28 06:01-06:28/27 | 06:23 18:53-19:30/37 | 07:16 | 07:15 ] 08:11
| 21:52 | 21:15 | 20:08 06:55-07:19/24 | 18:54 | 16:43 | 15:58
3| 04:48 20:19-21:18/59 | 05:30 06:02-06:30/28 | 06:24 18:53-19;30/37 | 07:18 | 07:17 |1 08:12
| 21:51 | 21:14 | 20:06 06:55-07:21/26 | 18:51 | 16:41 | 15:58
4] 04:49 20:19-21:16/57 | 05:31 06:04-06:31/27 |06:26 18:52-19:29/37 | 07:20 1 07:19 | 08:14
| 21:51 ] 21:12 | 20:03 06:56-07:22/26 | 18:49 | 16:39 | 15:57
5] 04:50 20:19-21:16/57 | 05:33 06:06-06:33/27 | 06:28 18:52-19:28/36 1 07:22 | 07:21 | 08:15
| 21:50 j 21:10 ] 20:01 06:57-07:22/25 | 18:46 | 16:37 | 15:56
6 | 04:51 20:20-21:16/56 | 05:35 06:07-06:33/26 |06:30 18:53-19:28/35 | 07:24 1 07:23 | 08:17
| 21:50 | 21:08 | 19:58 06:59-07:27/28 | 18:44 | 16:35 | 15:56
7104:52 20:20-21:15/55 | 05:36 06:09-06:34/25 | 06:32 18:54-19:27/33 | 07:26 | 07:25 |1 08:18
| 21:49 | 21:06 | 19:56 07:01-07:29/28 | 18:42 ] 16:33 ] 15:55
8| 04:52 20:20-21:15/55 | 05:38 06:10-06:34/24 | 06:33 18:54-19:25/31 | 07:27 | 07:27 |1 08:19
| 21:48 | 21:04 | 19:54 07:02-07:30/28 | 18:39 | 16:31 | 15:55
9] 04:54 20:21-21:14/53 | 05:40 06:12-06:34/22 | 06:35 18:55-19:23/28 | 07:29 | 07:29 | 08:21
{21:48 | 21:02 | 19:51 07:04-07:31/27 | 18:37 | 16:29 | 15:54
10 | 04:55 20:21-21:14/53 | 05:42 06:14-06:35/21 | 06:37 18:56-19:22/26 | 07:31 107:31 | 08:22
| 21:47 | 21:00 | 19:49 07:06-07:31/25 | 18:34 | 16:28 | 15:54
11 | 04:56 20:21-21:13/52 ] 05:43 06:15-06:34/19 | 06:39 18:57-19:19/22 | 07:33 {07:33 | 08:23
| 21:46 | 20:58 | 19:46 07:08-07:32/24 | 18:32 ] 16:26 | 15:53
12 | 04:57 20:21-21:12/51 | 05:45 06:17-06:34/17 | 06:41 18:59-19:16/17 | 07:35 1 07:35 | 08:24
| 21:45 | 20:56 | 19:44 07:09-07:31/22 | 18:30 | 16:24 | 15:53
13 | 04:58 20:22-21:11/49 | 05:47 06:19-06:34/15 | 06:42 19:03-19:12/9 | 07:37 | 07:37 | 08:25
| 21:44 | 20:54 | 19:41 07:11-07:31/20 | 18:27 | 16:22 ] 15:53
14 | 04:59 21:03-21:10/7 | 05:49 06:20-06:33/13 | 06:44 07:13-07:31/18 | 07:39 | 07:39 | 08:26
| 21:43 20:22-21:01/39 | 20:52 | 19:39 | 18:25 | 16:21 | 15:53
15 ] 05:01 20:22-21:01/39 | 05:50 06:22-06:33/11 | 06:46 07:15-07:31/16 | 07:41 | 07:41 | 08:27
|21:42 | 20:50 [ 19:36 | 18:22 | 16:19 | 15:53
16 | 05:02 20:23-21:02/39 | 05:52 06:23-06:31/8 | 06:48 07:16-07:29/13 | 07:42 | 07:42 | 08:28
| 21:41 | 20:47 | 19:34 | 18:20 | 16:18 ] 15:53
17 ] 05:03 20:23-21:01/38 | 05:54 06:25-06:31/6 | 06:49 07:18-07:28/10 | 07:44 | 07:44 |1 08:29
| 21:40 | 20:45 | 19:31 | 18:18 | 16:16 | 15:53
18 | 05:05 20:24-21:01/37 | 05:56 19:16-19:17/1 | 06:51 07:20-07:27/7 | 07:46 | 07:46 | 08:30
| 21:38 | 20:43 06:27-06:30/3 | 19:29 | 18:15 | 16:14 ] 15:53
10 | 05:06 20:24-21:00/36 | 05:58 19:09-19:23/14 | 06:53 07:22-07:25/3 | 07:48 | 07:48 | 08:31
| 21:37 | 20:41 | 19:26 | 18:13 |116:13 | 15:53
20 | 05:07 20:25-21:00/35 | 05:59 19:06-19:25/19 | 06:55 | 07:50 { 07:50 1 08:31
121:36 | 20:39 | 19:24 | 18:11 | 16:12 | 15:54
21| 05:09 20:25-20:59/34 |06:01 19:04-19:27/23 | 06:57 | 07:52 | 07:52 | 08:32
|121:35 | 20:36 1 19:21 | 18:09 ] 16:10 | 15:54
22| 05:10 20:26-20:58/32 |06:03 19:02-19:28/26 | 06:58 | 07:54 | 07:54 | 08:33
| 21:33 | 20:34 | 19:19 | 18:06 | 16:09 | 15:54
23| 05:12 20:27-20:58/31 | 06:05 19:00-19:29/29 | 07:00 | 07:56 | 07:55 | 08:33
|121:32 | 20:32 | 19:16 | 18:04 | 16:08 | 15:55
24 ] 05:13 20:28-20:57/29 | 06:07 18:59-19:30/31 | 07:02 | 07:58 | 07:57 | 08:34
| 21:30 06:09-06:14/5 | 20:29 | 19:14 | 18:02 | 16:06 | 15:56
25 ] 05:15 20:29-20:57/28 | 06:08 18:57-19:30/33 | 07:04 | 08:00 | 07:59 | 08:34
| 21:29 06:07-06:17/10 | 20:27 | 19:11 | 18:00 | 16:05 | 15:56
26 | 05:16 20:30-20:55/25 | 06:10 18:57-19:31/34 | 07:06 | 08:02 | 08:01 | 08:35
| 21:27 06:05-06:18/13 | 20:25 ] 19:09 | 17:57 | 16:04 | 15:57
27 | 05:18 20:31-20:53/22 | 06:12 18:56-19:31/35 | 07:07 | 07:04 | 08:02 | 08:35
| 21:26 06:04-06:20/16 | 20:22 | 19:06 | 16:55 | 16:03 | 15:58
28 | 05:20 20:33-20:52/19 | 06:14 18:55-19:32/37 | 07:09 | 07:05 | 08:04 | 08:35
| 21:24 06:03-06:21/18 | 20:20 | 19:04 | 16:53 | 16:02 | 15:58
291 05:21 20:35-20:49/14 |06:16 18:54-19:31/37 | 07:11 | 07:07 | 08:06 | 08:35
| 21:22 06:03-06:23/20 | 20:18 07:02-07:13/11 | 19:01 | 16:51 | 16:01 | 15:59
30 | 05:23 20:39-20:46/7 | 06:17 18:54-19:32/38 | 07:13 | 07:09 | 08:07 ] 08:35
| 21:21 06:02-06:24/22 | 20:15 06:59-07:15/16 | 18:59 | 16:49 | 16:00 | 16:00
31| 05:24 06:01-06:26/25 | 06:19 18:54-19:32/38 | | 07:11 | | 08:35
| 21:19 | 20:13 06:58-07:17/19 | | 16:47 | | 16:01
Sonnenscheinstunden | 514 | 462 | 384 | 330 | 259 | 232
Anzahl Minuten mit Schatten 1356 785 777 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
S -
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(Profekt: Beschreibung: Lizergierter Anwender: 3
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf 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
> <
P
SHADOW - Kalender pro WEA
.perechnung GesamtbelastungWEA: 11 - WEA 11 o
<
(Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfalisrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
f{Januar |Februar | Mérz | April | Mai [ Juni
1108:35 | 08:06 [ 07:08 16:49-17:20/31 | 06:53 18:31-19:15/44 | 05:43 19:18-19:32/14 18:30-19:04/34 | 04:52 19:35-20:22/47
]116:02 | 16:53 | 17:50 07:35-07:52/17 | 19:49 07:18-07:33/15 | 20:45 19:41-20:13/32 06:11-06:17/6 | 21:36 05:51-06:20/29
2]0835 |08:04 | 07:06 16:49-17:20/31 | 06:50 18:30-19:16/46 | 05:41 19:22-19:27/5 18:33-19:03/30 | 04:51 19:35-20:22/47
| 16:03 | 16:55 | 17:52 07:33-07:52/19 | 19:51 07:16-07:34/18 1 20:47 19:41-20:15/34 06:09-06:19/10 | 21:37 05:52-06:19/27
3]08:35 | 08:02 | 07:04 16:48-17:19/31 | 06:48 18:28-19:16/48 ] 05:39 19:39-20:16/37 06:07-06:20/13 | 04:50 19:36-20:21/45
| 16:05 | 16:57 | 17:54 07:30-07:52/22 | 19:53 07:14-07:34/20 120:48 18:35-19:00/25 | 21:38 05:52-06:18/26
4]08:35 | 08:01 | 07:01 16:48-17:20/32 | 06:45 18:27-19:17/50 | 05:37 19:38-20:17/39 06:05-06:21/16 | 04:49 19:37-20:22/45
|16:06 ] 16:59 | 17:56 07:28-07:52/24 | 19:54 07:11-07:33/22 | 20:50 18:38-18:57/19 ] 21:39 05:53-06:18/25
510834 | 07:59 | 06:59 16:48-17:19/31 | 06:43 18:27-19:18/51 | 05:35 19:37-20:18/41 06:03-06:22/19 [ 04:48 19:37-20:21/44
|16:07 | 17:01 | 17:58 07:25-07:50/25 | 19:56 07:09-07:33/24 | 20:52 18:42-18:53/11 | 21:40 05:54-06:17/23
6]08:3¢ | 07:57 | 06:57 16:48-17:18/30 | 06:41 18:25-19:18/53 | 05:33 19:36-20:19/43 | 04:48 19:37-20:21/44
|16:08 | 17:03 | 17:59 07:23-07:50/27 | 19:58 07:06-07:32/26 | 20:54 06:01-06:23/22 | 21:42 05:54-06:16/22
7108:3¢ | 07:55 | 06:54 16:48-17:17/29 | 06:38 18:24-19:19/55 | 05:31 19:35-20:19/44 | 04:47 19:38-20:22/44
|16:10 | 17:05 | 18:01 07:21-07:49/28 | 20:00 07:04-07:32/28 | 20:56 05:59-06:23/24 | 21:43 05:56-06:17/21
8(08:33 | 07:53 | 06:52 16:49-17:16/27 | 06:36 19:23-19:36/13 07:01-07:30/29 | 05:29 19:34-20:20/46 | 04:46 19:38-20:21/43
|16:11 | 17:07 | 18:03 07:18-07:47/20 [ 20:02 18:23-19:19/56 | 20:58 05:57-06:24/27 | 21:44 05:56-06:16/20
9]08:33 | 07:51 | 06:49 16:50-17:14/24 |06:33 19:20-19:38/18 06:59-07:29/30 | 05:27 19:34-20:21/47 | 04:46 19:39-20:21/42
|16:12 | 17:10 | 18:05 07:16-07:46/30 }20:04 18:23-19:19/56 | 20:59 05:56-06:25/29 | 21:45 05:57-06:16/19
10]08:32 | 07:49 | 06:47 16:52-17:13/21 | 06:31 18:22-19:40/78 | 05:25 19:33-20:21/48 | 04:45 19:39-20:21/42
|16:14 | 17:12 | 18:07 07:13-07:42/29 | 20:06 06:57-07:28/31 | 21:01 05:54-06:25/31 | 21:45 05:57-06:15/18
11[08:31 | 07:47 | 06:45 16:54-17:12/18 | 06:28 18:21-19:41/80 | 05:23 19:33-20:21/48 | 04:44 19:40-20:21/41
|16:15 [ 17:14 | 18:09 07:11-07:37/26 | 20:07 06:54-07:26/32 [ 21:03 05:52-06:25/33 | 21:46 05:59-06:14/15
12 08:31 | 07:45 | 06:42 16:56-17:08/12 | 06:26 18:21-19:43/82 ] 05:21 19:32-20:21/49 | 04:44 19:41-20:21/40
|16:17 | 17:16 | 18:11 07:08-07:36/28 | 20:09 06:52-07:24/32 | 22:05 05:51-06:26/35 | 21:47 06:00-06:14/14
13108:30 | 07:43 | 06:40 07:09-07:35/26 | 06:24 18:21-19:44/83 ] 05:19 19:32-20:22/50 | 04:44 19:40-20:21/41
j16:19 | 17:18 | 18:13 | 20:11 06:52-07:22/30 [21:06 05:49-06:26/37 | 21:48 06:00-06:13/13
14{08:29 [07:41 | 06:37 07:08-07:32/24 | 06:21 18:20-19:44/84 } 05:17 19:32-20:22/50 | 04:43 15:41-20:21/40
[16:20 [ 17:20 | 18:15 | 20:13 06:52-07:20/28 | 21:08 05:47-06:25/38 | 21:49 06:01-06:13/12
15108:28 | 07:39 | 06:35 07:10-07:30/20 | 06:19 18:20-19:45/85 }05:16 19:32-20:23/51 | 04:43 19:41-20:21/40
{16:22  [17:22 | 18:17 ] 20:15 06:53-07:18/25 [ 21:10 05:46-06:26/40 | 21:49 06:02-06:13/11
16108:27 | 07:37 | 06:32 07:10-07:28/18 | 06:17 18:21-19:45/84 | 05:14 19:31-20:22/51 | 04:43 19:42-20:21/39
{16:23 | 17:24 | 18:19 | 20:17 06:54-07:15/21 }21:12 05:45-06:25/40 | 21:50 06:03-06:12/9
17108:26 | 07:35 | 06:30 07:12-07:26/14 | 06:14 18:20-19:45/85 [05:12 19:32-20:23/51 | 04:43 19:42-20:21/39
J16:25 | 17:26 | 18:21 | 20:19 06:54-07:13/19 §21:13 05:46-06:26/40 | 21:50 06:04-06:12/8
18108:25 | 07:33 | 06:27 07:15-07:22/7 | 06:12 18:20-19:45/85 [05:11 19:31-20:22/51 | 04:43 19:43-20:22/39
j16:27 [ 17:28 [ 18:22 | 20:21 06:55-07:11/16 ] 21:15 05:45-06:25/40 | 21:51 06:05-06:11/6
19]08:24 | 07:31 | 06:25 | 06:10 18:21-19:45/84 ] 05:09 19:32-20:23/51 | 04:43 19:43-20:22/39
|16:29 | 17:30 | 18:24 | 20:22 06:58-07:09/11 ] 21:17 05:46-06:25/39 | 21:51 06:06-06:11/5
20| 08:23 | 07:29 } 06:22 | 06:07 18:21-19:45/84 ] 05:08 19:31-20:22/51 | 04:43 19:43-20:22/39
]16:30 | 17:32 | 18:26 | 20:24 | 21:18 05:45-06:25/40 | 21:52 06:07-06:10/3
21)08:22 | 07:26 16:59-17:07/8 | 06:20 | 06:05 18:21-19:44/83 ]05:06 19:32-20:23/51 | 04:43 19:43-20:22/39
116:32 | 17:34 116:28 | 20:26 | 21:20 05:46-06:25/39 | 21:52 06:07-06:10/3
22|08:21 | 07:24 16:57-17:10/13 | 06:18 17:52-18:04/12 |06:03 18:21-19:43/82 ] 05:04 19:32-20:23/51 | 04:43 19:43-20:22/39
[16:3¢ [ 17:36 | 18:30 | 20:28 }21:21 05:47-06:25/38 | 21:52 06:07-06:10/3
23|08:19 ]07:22 16:54-17:11/17 |06:15 17:49-18:08/19 | 06:00 18:22-19:43/81 | 05:03 19:32-20:22/50 | 04:43 19:44-20:23/39
[16:36 | 17:38 | 18:32 | 20:30 | 21:23 05:46-06:24/38 | 21:52 06:08-06:11/3
24108:18 | 07:20 16:53-17:14/21 | 06:13 17:46-18:09/23 | 05:58 18:23-19:42/79 | 05:02 19:32-20:22/50 | 04:43 19:44-20:23/39
116:38 | 17:40 07:47-07:48/1 | 18:34 | 20:32 | 21:24 05:47-06:24/37 | 21:53 06:08-06:11/3
251 08:17 | 07:18 16:52-17:16/24 | 06:10 17:44-18:11/27 |05:56 18:24-19:42/78 | 05:00 19:33-20:22/49 ] 04:44 19:44-20:23/39
}16:40 | 17:42 07:45-07:50/5 | 18:36 | 20:34 | 21:26 05:47-06:23/36 | 21:53 06:07-06:12/5
261 08:15 | 07:15 16:50-17:18/28 | 06:08 17:42-18:12/30 |05:54 18:25-19:41/76 | 04:59 19:33-20:23/50 | 04:44 19:45-20:24/39
116:42 | 17:44 07:4207:50/8 | 18:38 | 20:35 | 21:27 05:48-06:23/35 | 21:53 06:07-06:13/6
27108:14 | 07:13 16:50-17:19/29 | 06:05 17:41-18:13/32 |05:51 19:12-19:40/28 18:26-19:10/44 | 04:58 19:33-20:23/50 | 04:44 19:44-20:23/39
|16:44 | 17:46 07:40-07:51/11 | 18:39 | 20:37 19:55-20:03/8 | 21:29 05:48-06:23/35 | 21:53 06:06-06:14/8
28{08:12 |07: 11 16:49-17:19/30 | 06:03 17:39-18:13/34 | 05:49 19:13-19:39/26 18:27-19:09/42 | 04:56 19:34-20:23/49 | 04:45 19:44-20:23/39
{16:45 | 17:48 07:38-07:52/14 | 18:41 06:28-06:29/1 | 20:39 19:50-20:08/18 | 21:30 05:49-06:22/33 | 21:52 06:06-06:15/9
290811 | | 06:00 17:38-18:14/36 | 05:47 19:14-10:36/22 18:27-19:07/40 | 04:55 19:34-20:22/48 | 04:45 19:44-20:24/40
|16:47 | | 18:43 06:26-06:31/5 | 20:41 19:46-20:09/23 | 21:32 05:50-06:22/32 | 21:52 06:05-06:16/11
30108:09 | | 05:58 17:35-18:14/39 | 05:45 19:15-10:34/19 18:28-19:05/37 | 04:54 19:35-20:22/47 | 04:46 19:45-20:25/40
[16:49 | | 18:45 06:23-06:32/9 | 20:43 19:43-20:11/28 06:13-06:14/1 | 21:33 05:50-06:21/31 | 21:52 06:05-06:17/12
3110807 | | 06:55 18:34-19:15/41 | | 04:53 19:35-20:22/47 |
|16:51 | | 19:47 07:21-07:33/12 | | 21:34 05:51-06:21/30 |
Sonnenscheinstunden | 248 | 271 | 365 1419 | 494 | 511
Anzahl Minuten mit Schatten 0 209 1050 2676 2557 1621
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (S5:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
S
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Projekt: Beschreibung: Lizenzierter Anwender;
19-005-GBK-02 Schattenwurfgutachten fir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf 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

_ _/
e =)
SHADOW - Kalender pro WEA
Berechnung: GesamtbelastungWEA: 11 - WEA 11 )
(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
[Juli | August | September ) Oktober | Novembe}Dezembef
1] 04:47 19:44-20:25/41 | 05:26 19:42-20:32/50 ] 06:21 18:20-19:43/83 | 07:15 07:48-08:12/24 | 07:13 | 08:09
| 21:52 06:04-06:17/13 | 21:17 05:59-06:36/37 | 20:11 06:51-07:22/31 | 18:56 ] 16:45 | 15:59
2 04:47 19:45-20:25/40 | 05:28 19:43-20:32/49 | 06:23 18:20-19:41/81 | 07:16 07:47-08:13/26 | 07:15 | 08:11
| 21:51 06:04-06:18/14 | 21:15 06:01-06:36/35 | 20:08 06:52-07:24/32 | 18:54 ]16:43 | 15:58
3]04:48 19:45-20:26/41 | 05:30 19:43-20:31/48 | 06:24 18:20-19:39/79 | 07:18 17:34-17:47/13 | 07:17 | 08:12
| 21:51 06:04-06:19/15 | 21:14 06:02-06:35/33 | 20:06 06:54-07:26/32 | 18:51 07:47-08:14/27 | 16:41 | 15:58
4| 04:49 19:44-20:26/42 | 05:31 19:43-20:31/48 | 06:26 18:20-19:36/76 | 07:20 17:31-17:50/19 [ 07:19 | 08:14
| 21:51 06:03-06:21/18 | 21:12 06:04-06:35/31 1 20:03 06:56-07:27/31 | 1B:49 07:49-08:15/26 | 16:39 | 15:57
5| 04:50 19:44-20:26/42 | 05:33 19:43-20:30/47 ] 06:28 19:18-19:34/16 06:57-07:27/30 | 07:22 17:28-17:50/22 |07:21 | 08:15
] 21:50 06:02-06:21/19 | 21:10 06:05-06:34/29 ] 20:01 18:20-19:16/56 | 18:46 07:51-08:20/29 |16:37 | 15:56
6| 04:51 19:44-20:27/43 | 05:35 19:44-20:30/46 | 06:30 19:21-19:32/11 06:59-07:28/29 | 07:24 17:27-17:51/24 |07:23 | 08:17
| 21:50 06:02-06:22/20 | 21:08 06:07-06:34/27 | 19:58 18:20-19:15/55 | 18:44 07:52-08:22/30 |16:35 | 15:56
7| 04:52 19:44-20:27/43 | 05:36 19:45-20:29/44 ] 06:32 18:21-19:15/54 | 07:26 17:25-17:52/27 |07:25 | 08:18
] 21:49 06:01-06:23/22 | 21:06 06:09-06:34/25 | 19:56 07:01-07:28/27 | 18:42 07:54-08:23/29 | 16:33 | 15:55
8| 04:53 19:44-20:28/44 | 05:38 19:45-20:28/43 | 06:33 18:20-19:13/53 107:27 17:24-17:53/29 [07:27 | 08:19
| 21:48 06:01-06:23/22 | 21:04 06:10-06:32/22 | 19:54 07:02-07:27/25 | 18:39 07:56-08:24/28 | 16:31 | 15:55
9] 04:54 19:44-20:28/44 | 05:40 19:46-20:28/42 06:12-06:32/20 | 06:35 18:21-19:12/51 | 07:29 17:23-17:53/30 | 07:29 | 08:21
| 21:47 06:01-06:24/23 | 21:02 18:52-19:01/9 | 19:51 07:04-07:27/23 | 18:37 07:58-08:25/27 | 16:29 | 15:54
10 | 04:55 19:44-20:29/45 | 05:42 19:46-20:26/40 06:14-06:31/17 | 06:37 18:22-19:11/49 | 07:31 17:23-17:54/31 | 07:31 | 08:22
| 21:47 06:00-06:25/25 | 21:00 18:47-19:05/18 | 19:49 07:06-07:27/21 | 18:34 08:00-08:25/25 | 16:28 | 15:54
11| 04:56 19:44-20:29/45 | 05:43 19:47-20:25/38 06:15-06:29/14 | 06:39 18:22-19:00/47 | 07:33 17:22-17:54/32 | 07:33 | 08:23
| 21:46 06:00-06:26/26 | 20:58 18:44-19:08/24 | 19:46 07:08-07:27/19 | 18:32 08:02-08:26/24 | 16:26 | 15:54
12 | 04:57 19:43-20:30/47 | 05:45 19:33-19:34/1 18:42-19:11/29 | 06:41 18:23-19:08/45 | 07:35 17:22-17:54/32 | 07:35 | 08:24
| 21:45 05:59-06:27/28 | 20:56 19:49-20:24/35 06:17-06:28/11 | 19:44 07:08-07:25/16 118:30 08:04-08:26/22 | 16:24 | 15:53
13 | 04:58 19:43-20:30/47 | 05:47 19:27-19:39/12 18:39-19:12/33 | 06:42 18:24-19:06/42 107:37 17:22-17:53/31 | 07:37 | 08:25
| 21:44 05:59-06:28/29 | 20:54 19:49-20:22/33 06:18-06:25/7 | 19:41 07:11-07:25/14 | 18:27 08:06-08:25/19 |16:22 | 15:53
14 | 04:59 19:43-20:30/47 | 05:49 19:24-19:42/18 18:37-19:13/36 | 06:44 18:26-19:06/40 ] 07:39 17:22-17:53/31 |07:39 | 08:26
| 21:43 05:58-06:29/31 | 20:52 19:51-20:20/29 06:20-06:22/2 | 19:39 07:13-07:24/11 | 18:25 08:08-08:25/17 | 16:21 | 15:53
15 | 05:01 19:43-20:30/47 | 05:50 19:22-19:44/22 18:36-19:15/39 | 06:46 18:26-19:04/38 | 07:41 17:22-17:52/30 | 07:41 | 08:27
} 21:42 05:59-06:30/31 | 20:50 19:53-20:18/25 | 19:36 07:15-07:23/8 | 18:22 08:10-08:25/15 | 16:19 | 15:53
16 | 05:02 19:43-20:31/48 | 05:52 19:20-19:45/25 18:33-19:15/42 | 06:48 18:28-19:03/35 | 07:42 17:22-17:52/30 | 07:42 | 08:28
| 21:41 05:58-06:31/33 | 20:47 19:55-20:15/20 | 19:34 07:16-07:20/4 | 18:20 08:12-08:24/12 | 16:18 | 15:53
17 | 05:03 19:43-20:32/49 | 05:54 19:19-19:46/27 18:32-19:16/44 | 06:49 18:28-19:02/34 | 07:44 17:22-17:50/28 | 07:44 | 08:29
| 21:40 05:58-06:31/33 | 20:45 19:509-20:11/12 ] 19:31 | 18:18 08:14-08:23/9 | 16:16 | 15:53
18 | 05:05 19:42-20:32/50 | 05:56 18:31-19:47/76 ] 06:51 18:29-19:01/32 | 07:46 17:23-17:48/25 |[07:46 | 08:30
| 21:38 05:57-06:32/35 | 20:43 | 19:29 | 18:15 08:16-08:21/5 |16:15 | 15:53
19 | 05:06 19:42-20:32/50 | 05:58 18:29-19:47/78 | 06:53 18:29-18:59/30 | 07:48 17:24-17:45/21 {07:48 | 08:31
| 21:37 05:57-06:32/35 | 20:41 | 19:26 | 18:13 08:18-08:20/2 | 16:13 | 15:53
20 { 05:07 19:43-20:32/49 | 05:59 18:29-19:48/79 | 06:55 18:31-18:57/26 | 07:50 17:25-17:43/18 |07:50 | 08:31
] 21:36 05:57-06:33/36 | 20:39 | 19:24 | 18:11 |16:12 | 15:54
21 | 05:09 19:42-20:32/50 | 06:01 18:28-19:48/80 | 06:57 18:33-18:55/22 | 07:52 17:27-17:41/14 | 07:52 | 08:32
| 21:35 05:57-06:34/37 | 20:36 | 19:21 | 18:09 |16:10 | 15:54
22 | 05:10 19:42-20:32/50 | 06:03 18:26-19:48/82 1 06:58 18:35-18:52/17 | 07:54 17:29-17:38/9 | 07:54 | 08:33
| 21:33 05:56-06:34/38 | 20:34 }19:19 | 18:06 116:09 | 15:55
23| 05:12 19:42-20:33/51 | 06:05 18:26-19:48/82 107:00 18:38-18:47/9 | 07:56 17:33-17:36/3 | 07:55 | 08:33
| 21:32 05:57-06:35/38 | 20:32 | 19:16 | 18:04 ]16:08 | 15:55
24 [ 05:13 19:42-20:33/51 | 06:07 18:25-19:48/83 | 07:02 ] 07:58 |07:57 | 08:34
| 21:30 05:56-06:35/39 | 20:29 | 19:14 | 18:02 |16:06 | 15:56
25 | 05:15 19:42-20:33/51 | 06:08 18:24-19:48/84 | 67:04 | 08:00 ] 07:59 | 08:34
| 21:29 05:57-06:36/39 | 20:27 07:03-07:11/8 | 19:11 | 18:00 | 16:05 | 15:56
26 105:16 19:42-20:33/51 | 06:10 18:23-19:48/85 | 67:06 | 08:02 ] 08:01 | 08:34
| 21:27 05:56-06:35/39 | 20:25 06:59-07:13/14 | 19:09 | 17:58 | 16:04 | 15:57
27 | 05:18 19:42-20:33/51 | 06:12 18:23-19:47/84 | 07:07 07:57-08:05/8 | 07:04 | 08:02 | 08:35
| 21:26 05:56-06:36/40 | 20:22 06:57-07:15/18 | 19:06 | 16:55 ]16:03 | 15:58
28 | 05:20 19:42-20:33/51 | 06:14 18:22-19:47/85 | 07:09 07:54-08:08/14 | 07:05 | 08:04 | 08:35
| 21:24 05:56-06:36/40 | 20:20 06:56-07:17/21 { 19:04 | 16:53 |16:02  }15:58
29| 05:21 19:42-20:32/50 | 06:16 18:21-19:46/85 | 07:11 07:51-08:09/18 ] 07:07 | 08:06 | 08:35
| 21:22 05:57-06:36/39 | 20:18 06:54-07:18/24 | 19:01 | 16:51 ] 16:01 ] 15:59
30 | 05:23 19:42-20:33/51 | 06:17 18:21-19:45/84 | 07:13 07:49-08:10/21 1 07:09 | 08:07 | 08:35
| 21:21 05:56-06:36/40 | 20:15 06:53-07:20/27 | 18:59 | 16:49 | 16:00 | 16:00
31| 05:24 19:43-20:33/50 | 06:19 18:21-19:45/84 | | 07:11 | | 08:35
| 21:19 05:58-06:36/38 | 20:13 06:52-07:22/30 | | 16:47 1 | 16:01
Sonnenscheinstunden | 514 | 462 | 384 | 330 | 259 | 232
Anzah! Minuten mit Schatten 2396 2631 1495 895 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (55:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA
\Berechnung: GesamtbelastungWEA: 12 - WEA 12 )
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Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)

08:36-09:01/25
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
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1227

[Voraussetzungen fiir Berechnung des Schattenwurfs
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Die dargesteliten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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SHADOW - Kalender pro WEA
\Berechnung: GesamtbelastungWEA: 12 - WEA 12 )
(Voraussetzungen fiir Berechnung des Schattenwurfs g
Referenzjahr fir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfalisrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober | November | Dezembe}
1| 04:47 | 05:26 ] 06:21 06:56-08:00/64 | 07:15 18:04-18:29/25 | 07:13 15:51-16:15/24 | 08:09
| 21:52 | 21:17 | 20:11 | 18:56 07:44-08:26/42 | 16:45 07:49-08:18/29 | 15:59
2 | 04:47 | 05:28 | 06:23 06:57-08:00/63 | 07:16 18:04-18:27/23 | 07:15 15:51-16:13/22 | 08:11
|21:51 | 21:15 | 20:08 | 18:54 07:45-08:27/42 | 16:43 07:49-08:24/35 | 15:58
3| 04:48 | 05:30 | 06:24 06:57-08:00/63 | 07:18 18:05-18:25/20 17:41-17:49/8 | 07:17 15:51-16:11/20 | 08:12
|21:51 | 21:14 | 20:06 | 18:51 17:23-17:31/8 07:47-08:27/40 | 16:41 07:49-08:26/37 | 15:58
4 | 04:49 ] 05:31 | 06:26 06:57-08:00/63 | 07:20 18:06-18:22/16 17:37-17:52/15 | 07:19 15:51-16:09/18 | 08:14
|21:51 | 21:12 | 20:03 |18:49 17:19-17:35/16 07:49-08:28/39 | 16:39 07:52-08:29/37 | 15:57
5] 04:50 ] 05:33 ] 06:28 06:57-07:58/61 |07:22 18:06-18:19/13 07:51-08:28/37 | 07:21 15:53-16:08/15 | 08:15
|21:50 | 21:10 ] 20:01 | 18:47 17:15-17:53/38 | 16:37 07:54-08:30/36 | 15:56
6| 04:51 | 05:35 ] 06:30 06:59-07:58/59 | 07:24 18:08-18:17/9 07:52-08:27/35 | 07:23 15:54-16:05/11 | 08:17
|21:50 | 21:08 ] 19:58 | 18:44 17:13-17:54/41 116:35 07:56-08:31/35 | 15:56
710452 | 05:36 ] 06:32 07:01-07:58/57 |07:26 17:11-17:55/44 107:25 15:55-16:03/8 | 08:18
| 21:49 | 21:06 | 19:56 | 18:42 07:54-08:27/33 | 16:33 07:58-08:31/33 | 15:55
80453 |05:38 | 06:33 07:02-07:56/54 | 07:27 17:09-17:56/47 107:27 15:56-16:01/5 | 08:19
| 21:48 | 21:04 | 19:54 | 18:39 07:56-08:27/31 | 16:31 08:00-08:32/32 | 15:55
9 | 04:54 | 05:40 | 06:35 07:04-07:55/51 |07:29 17:08-17:56/48 107:29 15:58-15:59/1 | 08:21
| 21:47 | 21:02 1 19:51 | 18:37 07:58-08:27/29 | 16:29 08:02-08:32/30 | 15:54
10 | 04:55 | 05:42 | 06:37 18:24-18:33/9 | 07:31 17:07-17:56/49 | 07:31 08:04-08:32/28 | 08:22
| 21:47 | 21:00 | 19:49 07:06-07:55/49 | 18:34 08:00-08:26/26 | 16:28 | 15:54
11 | 04:56 ] 05:43 | 06:39 18:19-18:36/17 | 07:33 17:06-17:56/50 | 07:33 08:07-08:33/26 | 08:23
| 21:46 | 20:58 | 19:46 07:08-07:54/46 | 18:32 08:02-08:25/23 | 16:26 | 15:54
12| 04:57 | 05:45 07:27-07:41/14 | 06:41 18:16-18:38/22 |07:35 17:06-17:56/50 [ 07:35 08:09-08:33/24 | 08:24
| 21:45 | 20:56 | 19:44 07:09-07:52/43 | 18:30 08:04-08:24/20 | 16:24 | 15:53
13 | 04:58 ] 05:47 07:19-07:43/24 | 06:42 18:14-18:39/25 | 07:37 17:05-17:56/51 1 07:37 08:11-08:33/22 | 08:25
| 21:44 | 20:54 | 19:41 07:11-07:50/39 | 18:27 08:06-08:23/17 | 16:22 | 15:53
14 | 04:59 | 05:49 07:15-07:46/31 | 06:44 18:13-18:41/28 | 07:39 17:05-17:56/51 | 07:39 08:13-08:33/20 | 08:26
| 21:43 | 20:52 119:39 07:13-07:49/36 | 18:25 08:08-08:22/14 | 16:21 | 15:53
15[05:01 | 05:51 07:12-07:48/36 | 06:46 18:10-18:41/31 |07:41 17:05-17:55/50 | 07:41 08:15-08:33/18 | 08:27
| 21:42 | 20:50 119:36 07:14-07:46/32 | 18:22 08:10-08:20/10 | 16:19 | 15:53
16 | 05:02 | 05:52 07:10-07:49/39 | 06:48 18:09-18:42/33 | 07:42 17:04-17:53/49 1 07:42 08:17-08:33/16 | 08:28
|21:41 | 20:47 119:34 07:16-07:44/28 | 18:20 08:12-08:18/6 | 16:18 | 15:53
17 ] 05:03 ] 05:54 07:08-07:51/43 | 06:49 18:08-18:42/34 | 07:44 17:04-17:50/46 | 07:44 08:19-08:32/13 | 08:29
121:40 | 20:45 1 19:31 07:18-07:42/24 |18:18 08:14-08:15/1 | 16:16 | 15:53
181 05:05 | 05:56 07:07-07:52/45 | 06:51 18:07-18:43/36 | 07:46 17:05-17:48/43 | 07:46 08:21-08:32/11 | 08:30
121:38 | 20:43 | 19:29 07:20-07:39/19 |18:15 | 16:15 | 15:53
19 | 05:06 | 05:58 07:05-07:53/48 | 06:53 18:06-18:42/36 |07:48 17:05-17:45/40 1 07:48 08:23-08:31/8 | 08:31
121:37 | 20041 | 19:26 07:22-07:32/10 | 18:13 |16:13 | 15:54
20 | 05:07 ] 05:59 07:04-07:55/51 | 06:55 18:05-18:42/37 |07:50 17:05-17:43/38 | 07:50 08:26-08:32/6 | 08:31
| 21:36 | 20:39 ] 19:24 | 18:11 | 16:12 | 15:54
21 05:09 | 06:01 07:03-07:56/53 | 06:57 18:05-18:42/37 |07:52 17:06-17:41/35 | 07:52 08:28-08:31/3 | 08:32
| 21:35 | 20:36 | 19:21 07:57-08:10/13 | 18:09 | 16:10 | 15:54
22 | 05:10 | 06:03 07:02-07:58/56 | 06:58 18:05-18:42/37 |07:54 17:06-17:37/31 107:54 | 08:33
] 21:33 | 20:34 119:19 07:54-08:13/19 | 18:06 | 16:09 | 15:55
23|05:12 | 06:05 07:01-07:58/57 |07:00 18:04-18:41/37 |07:56 17:07-17:36/29 | 07:55 108:33
| 21:32 | 20:32 119:16 07:52-08:15/23 | 18:04 | 16:08 | 15:55
24 ] 05:13 | 06:07 07:00-07:59/59 |07:02 18:04-18:40/36 | 07:58 16:58-17:33/35 | 07:57 | 08:34
| 21:30 | 20:29 119:14 07:50-08:15/25 | 18:02 | 16:06 | 15:56
25 ] 05:15 ] 06:08 07:00-08:00/60 | 07:04 18:04-18:40/36 | 08:00 16:56-17:31/35 | 07:59 | 08:34
121:29 | 20:27 | 19:11 07:49-08:17/28 | 18:00 08:57-09:08/11 | 16:05 | 15:56
26 | 05:16 | 06:10 06:59-07:59/60 | 07:06 18:05-18:39/34 | 08:02 16:54-17:29/35 | 08:01 | 08:34
|21:27 | 20:25 | 19:09 07:48-08:20/32 | 17:58 08:55-09:11/16 | 16:04 | 15:57
27 05:18 | 06:12 06:58-08:00/62 | 07:07 18:05-18:38/33 |[07:04 16:15-16:26/11 07:53-08:1%/19 | 08:02 | 08:35
|21:26 | 20:22 | 19:06 07:47-08:21/34 | 16:55 15:53-16:13/20 | 16:03 | 15:58
28 | 05:20 | 06:14 06:58-08:01/63 | 07:09 18:03-18:36/33 | 07:05 15:52-16:13/21 | 08:04 | 08:35
| 21:24 | 20:20 | 19:04 07:46-08:23/37 | 16:53 07:52-08:14/22 | 16:02 ] 15:58
29 | 05:21 | 06:16 06:57-08:00/63 | 07:11 18:03-18:34/31 | 07:07 15:52-16:15/23 | 08:06 | 08:35
| 21:22 | 20:18 | 19:01 07:45-08:23/38 | 16:51 07:51-08:15/24 | 16:01 | 15:59
30| 05:23 | 06:17 06:57-08:00/63 | 07:13 18:03-18:32/29 | 07:09 15:52-16:15/23 | 08:07 | 08:35
| 21:21 | 20:15 | 18:59 07:44-08:24/40 | 16:49 07:50-08:17/27 | 16:00 | 16:00
31]05:25 | 06:19 06:57-08:01/64 | | 07:11 15:51-16:15/24 | 1 08:35
| 21:19 | 20:13 | | 16:47 07:50-08:17/27 | | 16:01
Sonnenscheinstunden | 514 | 462 | 384 1330 | 259 | 232
Anzaht Minuten mit Schatten 0 991 1801 1801 623 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  {SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
L >y
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(Profekt: Beschrelbung: Lizenzierter Anwender: M
19-095-GBK-02  Schattenwurfgutachten filr die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf 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 )
(c I
SHADOW - Kalender pro WEA
\Berechnung: GesamtbelastungWEA: 13 - WEA VB - SWT-3.2-113 P,
(Voraussetzungen fiir Berechnung des Schattenwurfs i
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfalisrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| 3anuar | Februar | Marz | April | Mai | Juni
1]08:35 14:03-14:19/16 | 08:06 14:58-15:55/57 | 07:08 | 06:53 18:14-18:42/28 | 05:43 | 04:52
| 16:03 | 16:54 | 17:50 | 19:49 120:45 | 21:36
2]08:35 14:03-14:19/16 | 08:04 14:58-15:56/58 | 07:06 | 06:50 18:15-18:41/26 | 05:41 | 04:51
| 16:04 | 16:56 | 17:52 ] 19:51 | 20:47 | 21:37
3108:35 14:05-14:19/14 | 08:02 15:00-15:58/58 |07:04 | 06:48 18:17-18:40/23 | 05:39 | 04:50
| 16:05 | 16:58 | 17:54 | 19:53 | 20:49 } 21:38
4] 08:35 14:05-14:18/13 | 08:01 15:00-15:59/59 | 07:01 | 06:46 18:18-18:38/20 | 05:37 | 04:49
| 16:06 | 17:00 | 17:56 | 19:55 }20:50 | 21:39
5| 08:35 14:07-14:18/11 | 07:59 15:00-16:00/60 | 06:59 | 06:43 18:21-18:35/14 | 05:35 | 04:48
| 16:07 | 17:02 | 17:58 | 19:56 | 20:52 | 21:41
6]08:34 14:09-14:16/7 | 07:57 15:01-16:01/60 | 06:57 | 06:41 18:24-18:30/6 [ 05:33 | 04:48
| 16:08 |1 17:04 | 18:00 | 19:58 | 20:54 | 21:42
7]108:34 14:13-14:15/2 | 07:55 15:02-16:02/60 | 06:54 | 06:38 | 05:31 | 04:47
| 16:10 | 17:06 | 18:02 | 20:00 | 20:56 | 21:43
8108:33 | 07:53 15:02-16:02/60 | 06:52 | 06:36 | 05:29 | 04:46
| 16:11 | 17:08 | 18:03 | 20:02 | 20:58 | 21:44
91 08:33 ] 07:51 15:03-16:03/60 | 06:49 | 06:33 ] 05:27 | 04:46
[ 16:13 | 17:10 | 18:05 | 20:04 | 20:59 | 21:45
10 | 08:32 | 07:50 15:03-16:02/59 | 06:47 | 06:31 | 05:25 | 04:45
| 16:14 | 17:12 | 18:07 | 20:06 ] 21:01 | 21:46
11 | 08:32 | 07:48 15:05-16:03/58 | 06:45 | 06:29 [ 05:23 [ 04:45
| 16:16 | 17:14 | 18:09 | 20:08 |21:03 | 21:46
12 [ 08:31 15:08-15:17/9 | 07:46 15:06-16:03/57 | 06:42 17:24-17:35/11 | 06:26 | 05:21 | 04:44
| 16:17 | 17:16 | 18:11 | 20:09 |21:05 | 21:47
131 08:30 15:06-15:20/14 | 07:44 15:09-16:03/54 | 06:40 17:21-17:38/17 | 06:24 | 05:19 | 04:44
| 16:19 | 17:18 | 18:13 | 20:11 | 23:06 | 21:48
14 ] 08:29 15:05-15:22/17 | 07:41 15:11-16:03/52 | 06:37 17:18-17:40/22 | 06:21 | 05:18 | 04:43
| 16:20 | 17:20 | 18:15 ] 20:13 | 21:08 | 21:49
15 | 08:28 15:03-15:23/20 | 07:39 15:15-16:03/48 | 06:35 17:17-17:42/25 | 06:19 | 05:16 | 04:43
| 16:22 | 17:22 | 18:17 | 20:15 | 21:10 | 21:49
16 | 08:27 15:02-15:24/22 | 07:37 15:19-16:02/43 | 06:32 17:15-17:43/28 | 06:17 | 05:14 | 04:43
| 16:24 | 17:24 | 18:19 | 20:17 | 21:12 | 21:50
17 |1 08:26 15:02-15:26/24 | 07:35 15:20-16:02/42 | 06:30 17:15-17:45/30 | 06:14 ] 05:12 | 04:43
| 16:25 | 17:26 | 18:21 | 20:19 | 21:13 | 21:50
18 | 08:25 15:01-15:28/27 | 07:33 15:22-16:02/40 | 06:28 17:13-17:45/32 | 06:12 | 05:11 | 04:43
| 16:27 | 17:28 | 18:23 | 20:21 ] 21:15 | 21:51
19| 08:24 15:00-15:28/28 |07:31 15:25-16:01/36 | 06:25 17:13-17:46/33 | 06:10 | 05:09 | 04:43
| 16:29 117:30 | 18:24 | 20:23 | 21:17 | 21:51
20| 08:23 15:00-15:30/30 | 07:29 15:25-16:00/35 | 06:23 17:12-17:45/33 | 06:07 | 05:08 | 04:43
] 16:31 | 17:32 | 18:26 } 20:24 |21:18 | 21:52
21| 08:22 15:00-15:33/33 | 07:27 15:26-15:59/33 | 06:20 17:13-17:46/33 | 06:05 | 05:06 | 04:43
| 16:32 |17:34 |18:28 | 20:26 j21:20 | 21:52
22| 08:21 14:59-15:37/38 | 07:24 15:28-15:58/30 | 06:18 17:12-17:46/34 | 06:03 | 05:05 | 04:43
| 16:34 | 17:36 | 18:30 | 20:28 | 21:21 | 21:52
23] 08:19 14:59-15:40/41 | 07:22 15:29-15:56/27 | 06:15 17:12-17:47/35 | 06:00 | 05:03 | 04:43
| 16:36 [17:38 | 18:32 | 20:30 | 21:23 | 21:52
24| 08:18 14:59-15:41/42 | 07:20 15:31-15:54/23 | 06:13 17:12-17:47/35 | 05:58 | 05:02 | 04:43
} 16:38 | 17:40 | 18:34 | 20:32 |21:25  |21:53
25| 08:17 14:59-15:44/45 | 07:18 15:34-15:52/18 | 06:10 17:13-17:47/34 | 05:56 } 05:00 | 04:44
| 16:40 | 17:42 | 18:36 |1 20:34 | 21:26 | 21:53
26 | 08:15 14:59-15:45/46 | 07:15 15:37-15:47/10 | 06:08 17:13-17:47/34 | 05:54 | 04:59 | 04:44
| 16:42 | 17:44 | 18:38 | 20:36 | 21:28 | 21:53
27 | 08:14 14:58-15:46/48 | 07:13 | 06:05 17:14-17:47/33 | 05:52 | 04:58 | 04:45
| 16:44 | 17:46 | 18:40 | 20:37 | 21:29 | 21:53
28 | 08:12 14:59-15:48/49 | 07:11 | 06:03 17:13-17:46/33 | 05:49 | 04:57 | 04:45
| 16:46 | 17:48 | 18:41 | 20:39 | 21:30 ] 21:53
29 | 08:11 14:59-15:50/51 | | 06:00 17:14-17:46/32 | 05:47 | 04:55 | 04:46
| 16:48 | | 18:43 | 20:41 | 21:32 | 21:52
30 ) 08:09 14:58-15:52/54 | | 05:58 17:13-17:45/32 | 05:45 | 04:54 | 04:46
] 16:50 | | 18:45 | 20:43 | 21:33 | 21:52
31| 08:08 14:58-15:54/56 | | 06:55 18:14-18:44/30 | | 04:53 |
| 16:52 | | 19:47 | | 21:35 |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 454 | 511
Anzahl Minuten mit Schatten 773 1197 596 117 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat  Sonnenaufgang (SS:MM) Zeitpunkt (5§5: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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(_ijeld: Beschrelbung: Lizenzierter Anwender: N
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener Heerstra3e 10

DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

L -
e =~
SHADOW - Kalender pro WEA
Berechnung: GesamtbelastungWEA: 13 - WEA VB - SWT-3.2-113 )
(Voraussetzungen fiir Berechnung des Schattenwurfs 3
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober | November | Dezember
1| 04:47 | 05:26 | 06:21 | 07:15 17:58-18:19/21 | 07:13 14:35-15:32/57 | 08:09 14:48-15:00/12
| 21:52 | 21:17 | 20:11 | 18:56 | 16:45 | 15:59
2 | 04:47 | 05:28 | 06:23 | 07: 17 18:00-18:17/17 | 07:15 14:33-15:32/59 | 08:11 14:51-14:57/6
| 21:52 | 21:16 | 20:08 | 18: | 16:43 | 15:58
3] 04:48 | 05:30 | 06:25 | 07: 18 18:03-18:13/10 | 07:17 14:32-15:32/60 | 08:12
| 21:51 | 21:14 | 20:06 | 18:52 | 16:41 | 15:58
4| 04:49 ] 05:31 | 06:26 | 07:20 | 07:19 14:31-15:31/60 | 08:14
| 21:51 | 21:12 | 20:03 | 18:49 | 16:39 | 15:57
5| 04:50 | 05:33 | 06:28 107:22 1 07:21 14:31-15:32/61 | 08:15
| 21:50 | 21:10 } 20:01 | 18:47 |1 16:37 | 15:56
6 | 04:51 } 05:35 ] 06:30 | 07:24 | 07:23 14:31-15:31/60 | 08:17
| 21:50 | 21: 08 | 19:59 | 18:44 | 16:35 | 15:56
7 | 04:52 } 05:3 | 06:32 | 07:26 | 07:25 14:30-15:30/60 | 08:18 13:57-14:02/5
| 21:49 | 21: 06 | 19:56 | 18:42 | 16:33 | 15:55
8 | 04:53 | 05:38 | 06:34 18:17-18:28/11 | 07:28 | 07:27 14:30-15:29/59 | 08:19 13:56-14:05/9
| 21:48 | 21:04 | 19:54 | 18:39 | 16:31 | 15:55
9| 04:54 | 05:40 | 06:35 18:13-18:31/18 | 07:29 | 07:29 14:29-15:28/59 | 08:21 13:54-14:06/12
|21:48 | 21:02 ]19:51 | 18:37 | 16:30 | 15:54
10 | 04:55 | 05:42 | 06:37 18:11-18:33/22 |07:31 | 07:31 14:29-15:27/58 | 08:22 13:54-14:07/13
| 21:47 | 21:00 | 19:49 | 18:34 | 16:28 | 15:54
11 | 04:56 | 05:44 | 06:39 18:09-18:34/25 | 07:33 | 07:33 14:30-15:27/57 | 08:23 13:54-14:09/15
| 21:46 | 20:58 | 19:46 | 18:32 | 16:26 | 15:54
12 | 04:57 | 05:45 | 06:41 18:07-18:34/27 | 07:35 | 07:35 14:30-15:26/56 | 08:24 13:54-14:10/16
| 21:45 | 20:56 | 19:44 | 18:30 | 16:24 | 15:53
13 | 04:58 | 05:47 | 06:42 18:06-18:35/29 |07:37 | 07:37 14:30-15:24/54 | 08:25 13:54-14:10/16
| 21:44 | 20:54 | 19:41 | 18:27 | 16:23 | 15:53
14 | 04:59 | 05:49 | 06:44 18:05-18:36/31 | 07:39 | 07:39 14:30-15:23/53 | 08:26 13:54-14:11/17
[ 21:43 | 20:52 | 19:39 | 18:25 | 16:21 | 15:53
15 | 05:01 ] 05:51 | 06:46 18:04-18:36/32 | 07:41 | 07:41 14:31-15:20/49 | 08:27 13:54-14:12/18
| 21:42 | 20:50 | 19:36 | 18:23 | 16:19 | 15:53
16 | 05:02 } 05:52 | 06:48 18:03-18:35/32 | 07:43 | 07:43 14:31-15:19/48 | 08:28 13:54-14:13/19
| 21:41 | 20:47 ] 19:34 | 18:20 | 16:18 | 15:53
17 ]| 05:03 | 05:54 | 06:50 18:02-18:35/33 | 07:44 16:10-16:19/9 | 07:44 14:31-15:18/47 | 08:29 13:54-14:13/19
| 21:40 | 20:45 ] 19:31 | 18:18 | 16:16 | 15:53
18 | 05:05 | 05:56 | 06:51 18:02-18:35/33 | 07:46 16:06-16:23/17 |07:46 14:32-15:17/45 | 08:30 13:55-14:14/19
| 21:39 | 20:43 1 19:29 | 18:16 | 16:15 | 15:53
19 | 05:06 | 05:58 | 06:53 18:00-18:34/34 |07:48 16:03-16:25/22 | 07:48 14:32-15:16/44 | 08:31 13:54-14:14/20
| 21:37 | 20:41 | 19:26 | 18:13 | 16:13 | 15:54
20 | 05:07 | 06:00 | 06:55 17:59-18:34/35 |07:50 16:00-16:27/27 | 07:50 14:33-15:15/42 | 08:32 13:55-14:15/20
| 21:36 | 20:39 1 19:24 | 18:11 ] 16:12 | 15:54
21 | 05:09 | 06:01 | 06:57 17:59-18:33/34 |07:52 15:59-16:28/29 |07:52 14:35-15:14/39 | 08:32 13:56-14:16/20
| 21:35 | 20:36 | 19:21 ] 18:09 |1 16:10 | 15:54
22 ] 05:10 | 06:03 | 06:58 17:58-18:33/35 |07:54 15:57-16:29/32 | 07:54 14:36-15:11/35 | 08:33 13:54-14:16/22
] 21:33 | 20:34 | 19:19 | 18:06 ] 16:09 | 15:55
23| 05:12 | 06:05 | 07:00 17:57-18:32/35 |07:56 15:56-16:30/34 | 07:56 14:37-15:07/30 | 08:33 13:55-14:17/22
| 21:32 } 20:32 | 19:16 | 18:04 | 16:08 | 15:55
24 | 05:13 | 06:07 ] 07:02 17:56-18:30/34 |07:58 15:55-16:31/36 | 07:57 14:38-15:06/28 | 08:34 13:57-14:17/20
| 21:30 } 20:30 {19:14 | 18:02 | 16:07 | 15:56
25 | 05:15 | 06:08 1 07:04 17:56-18:29/33 | 08:00 15:52-16:31/39 | 07:59 14:38-15:05/27 | 08:34 13:57-14:17/20
{21:29 | 20:27 | 19:11 | 18:00 | 16:05 | 15:56
26 | 05:17 | 06:10 | 07:06 17:56-18:28/32 |08:02 15:50-16:31/41 | 08:01 14:39-15:04/25 | 08:35 13:58-14:18/20
| 21:27 | 20:25 | 19:09 | 17:58 | 16:04 | 15:57
27 | 05:18 | 06:12 | 07:07 17:56-18:27/31 | 07: 04 14:49-15:32/43 | 08:03 14:41-15:04/23 | 08:35 13:59-14:18/19
| 21:26 | 20:23 | 19:06 | 16:5 | 16:03 | 15:58
28 | 05:20 | 06:14 | 07:09 17:57-18:26/29 | 07: 06 14:47-15:33/46 | 08:04 14:42-15:03/21 | 08:35 13:59-14:18/19
| 21:24 | 20:20 | 19:04 | 16:53 | 16:02 | 15:58
29 | 05:21 | 06:16 | 07:11 17:56-18:24/28 | 07:08 14:42-15:33/51 | 08:06 14:44-15:02/18 | 08:35 14:00-14:19/19
| 21:22 | 20:18 | 19:01 | 16:51 | 16:01 | 15:59
30 | 05:23 | 06:17 | 07:13 17:57-18:22/25 | 07:09 14:39-15:33/54 | 08:08 14:46-15:01/15 | 08:35 14:01-14:19/18
| 21:21 | 20:15 | 18:59 | 16:49 | 16:00 | 16:00
31| 05:25 ] 06:19 | | 07:11 14:37-15:32/55 | | 08:35 14:02-14:19/17
| 21:19 | 20:13 | | 16:47 | | 16:01
Sonnenscheinstunden | 514 | 462 | 384 ] 330 | 259 | 232
Anzahl Minuten mit Schatten 0 0 678 583 1349 452
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (S$:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
N,
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. a— ~
- 7 | Stunden/lahr, Astron.max.mégl. | |19-095-GBK-02
., ‘
. 30,0
Baschrelung:
01 Schattenwurfgutachten fiir die
ol 0.0 Eyrichtung und den Betrieb neuer
s 10, " lagen im Rahmen des
— 20,0 Repowering-Vorhabens im Windpark
Kesdorf
30,0
50,0
=; 100,0
250,0
Stunden/Jahr, Astron.max.migl.
© 0-10Stunden
10 - 20 Stunden
\ 20 - 30 Stunden
30 ~ 50 Stunden
50 - 100 Stunden
100 - 250 Stunden
" >250Stunden
Ve ™
SHADOW -
Karte
JBerechnung:
Gesamthelastung
. ]
Utzonziertes Arweonder:
Zo SO TS 1000 remamavener Heastrate 10
Karte: Lageplan_TK25 , Mafistab 1:20.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 607.407 Nord: 5.991.175 DE-28717 Bremen
% Neue WEA * Existlerande WEA & Schattenrezeptor +49 (0) 421 79 400 600
Hihe der Schattenkarte: Hhenlinien: CONTOURLINE_ONLINEDATA_0.wpo (1) info@th-ingenieure.de
Barachnet:
N .08.2019 09:15/3.2.744
aoswesasss WINAPRO .
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= N

Max. Minuten an efnem ‘Tag,
Astron,max.mbgl,

30,0

0.1

10,0

20,0

30,0

50,0

100,0

250,0

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

0 - 10 Min./Tag

10 - 20 Min./Tag
20 - 30 Min./Tag
30 - 50 Min/Tag
S0 - 100 Min./Tag
100 - 250 Min./Tag

> 250Min/Tag

WEA VB - SWT-32-113

.

sk Existierende WEA

Karte: Lageplan_TK25 , MaBstab 1:20.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 607.407 Nord: 5.981.175

Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_O.wpo (1)

Frojeie:
19-095-GBK-02

Bexchrelbung:

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

[SHADOW -
Karte
|Berechnung:
Gesamtbelastung

Lirercierter Arwendar:
T&H Ingenleure GmbH
Bremerhavener HeerstraBe 10
DE-28717 Bremen

+49 (0) 421 79 400 600
Infa@th-ingenieure.de
Berechnet:
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Max. Minuten an einem Tag,

Astron,max.magl.

Stunden/Jahr,

30

Astron.max.migl.

0,0-30,0
30,0 - 1.000,0

19-095-GBK-02

Beachreung:
Schattenwurfgutachten fiir die
Errichtung und den Betrieb neuer

gen im des
Repowering-Vorhabens im Windpark
Kesdorf

A Neue WEA

% Existierende WEA

o 250 500 750 1000m
Karte: Lageplan_TK25 , MaBstab 1:20.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 607.407 Nord: 5.991.175
& Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_O.wpo (1)

Karte
Berechnung:
Gesamtbelastung

[SHADow -

- A
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Uzencdertes Amwender:
I

T&H Ingenieura GmbH

info@th-ingenieure.de
Berechnet:
.08.2019 10:21/3,2.744
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