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Projekt:

19-095-GBK-02
Beschrelbimg:

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

Uzenzierter Anwender:

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

20.08.2019 10:57/3.2.744

SHADOW - Hauptergebnis
rechnun : Zusatzbelastun

oraussetzungen für Berechnung des Schattenwurfs
Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle

Minimale relevante Sonnenhöhe über Horizont 3 °
Tage zwischen Berechnungen l Tag(e)
Berechnungszeitsprung l Minuten
Die dargestellten Zeiten sind die astronomisch maximal mögliche
Beschattungsdauer, berechnet unter folgenden Annahmen:

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

Eine WEA wird nicht berücksichtigt, wenn sie von keinem Teil der
Rezeptorfläche aus sichtbar ist. Die Sichtbari<eitsberechnung basiert auf
den folgenden Annahmen:
Verwendete Höhenlinien: Höhenlinien: CONTOURLINE_ONLINEDATA_0.wpo (l)
Hindernisse in Berechnung verwendet
Berechnungshöhe ü.Gr. für Karte: 1,5 m
Rasterauflösung: 1,0 m

Alle Koordinatenangaben in:
UTM (north)-FTRS89 Zone: 32

WEA

l
2

3

4

5
6

7

8

9

10
11
12

Ost

606.556
607.097
606. 825
607.330
606.955
607.614
607.418
608. 025
607.098
607.729
607. 625
607. 367

Nord

5. 991. 795
5.991.895
5.991.392
5. 991. 494
5.990.935
5.991.141
5.990.784
5.990.923
5.990.474
5.990.474
5.989.978
5.989.560

WEA-Typ
Z Beschreibung Aktu- Hersteller

eil
Typ

[m]
52, 4 WEA l
50, 0 WEA 2
50,0 WEA 3
50, 0 WEA 4
50, 0 WEA 5
50, 0 WEA 6
45,2 WEA 7
40, 7 WEA 8
44, 3 WEA 9
39, 9 WEA 10
36, 8 WEA 11
40,0 WEA 12

Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja
Ja

GE WIND
GE WIND
GE WIND
GE WIND
GE WIND
GE WIND
GE WIND
GE WIND
GE WIND
GE WIND
GE WIND
GE WIND

ENERGY
ENERGY
ENERGY
ENERGY
ENERGY
ENERGY
ENERGY
ENERGY
ENERGY
ENERGY
ENERGY
ENERGY

5.5-158 Thrust 700-
5.5-158 Thrust 700-
5. 5-158 TTimst 700-
5.5-158 TTirust 700-
5.5-158 TTirust 700-
5.5-158 Thrust 700-
5.5-158 Thrust 700-
5. 5-158 Thrust 700-
5. 5-158 Thrust 700-
5.5-158 TTirust 700-
5.5-158 Tlirust 700-
5.5-158 TTirust 700-

5. 500
5. 500
5. 500
5.500

.5. 500
5. 500
5. 500
5. 500
5. 500

.5. 500
5. 500

.5. 500

Nenn-

leistung

[kW]
5. 500
5. 500
5. 500
5.500
5.500
5.500
5. 500
5. 500
5.500
5.500
5.500
5. 500

Rotor-
durch-

messer

[m]
158,0
158,0
158,0
158,0
158,0
158,0
158,0
158,0
158,0
158,0
158,0
158,0

Naben-
höhe

[m]
120,9
120,9
120,9
120,9
120,9
120,9
120,9
120,9
120,9
120,9
120,9
120,9

Schattendaten
Beschatt. - U/min

Bereich

[m]
1.819
1.819
1.819
1.819
1.819
1.819
1.819
1. 819
1.819
1.819
l.819
1.819

[U/min]
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite

A 10 l
B 10 2
C 10 3
D 104
E 10 5
F 10 6
G 10 7
H 10 8
1109
J 10 10
K 10 11
L 10 12

M 10 13
N1014
01015
P 10 16
Q 10 17
R 10 18
S 10 19

606.679
606.671
606.572
606. 279
606.282
606.253
606.228
606.195
606.228
606. 644
607.772
608.687
608. 548
608. 243
608. 331
608.657
608.349
608. 766
609.010

5. 989. 510
5. 989. 527
5.989.470
5.989.776
5.989.825
5. 989. 867
5.990.275
5.990.322
5,990.409
5.992.832
5.991.929
5.990.429
5.990.038
5.989.995
5. 989. 736
5. 989. 846
5. 992. 356
5.992.585
5.991.942

[m] [m]
48, 2 1,0
47, 4 1,0
46, 8 1,0
48, 5 1,0
49, 7 1,0
50, 0 1,0
50, 0 1,0
50, 0 1,0
50, 0 1,0
53, 8 1,0
45, 9 1,0
26, 6 1,0
26,7 1,0
30, 0 1,0
30, 0 1,0
23, 4 1,0
20, 0 1,0
28,5 1,0
20,0 1,0

Höhe Höhe Neigung des Ausrichtungsmodus Augenhöhe (ZVI) ü.Gr.
ü.Gr. Fensters

[m] [m] [°] [m]
1,0 2,0 90, 0 "Gewächshaus-Modus" 3,0
1, 0 2,0 90, 0 "Gewächshaus-Modus" 3,0
1,0 2,0 90, 0 "Gewächshaus-Modus" 3,0
1,0 2,0 90,0 "Gewächshaus-Modus" 3,0
1,0 2,0 90,0 "Gewächshaus-Modus" 3,0
1, 0 2,0 90, 0 "Gewächshaus-Modus" 3,0
1,0 2,0 90,0 "Gewächshaus-Modus" 3,0
1,0 2,0 90,0 "Gewächshaus-Modus" 3,0
1,0 2,0 90,0 "Gewächshaus-Modus" 3,0
1,0 2,0 90, 0 "Gewächshaus-Modus" 3,0
1, 0 2,0 90, 0 "Gewächshaus-Modus" 3,0
1,0 2,0 90,0 "Gewächshaus-Modus" 3,0
1,0 2,0 90,0 "Gewächshaus-Modus" 3,0
1,0 2,0 90,0 "Gewächshaus-Modus" 3,0
1, 0 2, 0 90,0 "Gewächshaus-Modus" 3,0
1,0 2,0 90, 0 "Gewächshaus-Modus" 3,0
1,0 2, 0 90, 0 "Gewächshaus-Modus" 3,0
1,0 2,0 90,0 "Gewächshaus-Modus" 3,0
1,0 2,0 90,0 "Gewächshaus-Modus" 3,0

wlndPRO 3. 2.7-14 l EMD International A/S, Tel. +4S963S4/144, wvfw.emil.dk, m'ntfprogiemd.d* 23. 08.201908:25/l WJndPRO

T&H_19-095-GBK-02, Anlagen Seite 37



19-095-GBK-02
Beschreibung:

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

uzenzterter Anwencfer:

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

20. 08. 2019 10:57/3. 2. 744

SHADOW - Hauptergebnis
erechnun : Zusatzbelastun

Berechnungsergebnisse
Schattenrezeptor

astron. max. mögl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max. Schattendauer/Tag

A 10 l
B 10 2
C 10 3
D 104
E 10 5
F 10 6
G 10 7
H 10 8
1109
J 10 10
K 10 11
L 10 12

M 10 13
N1014
01015
P 10 16
Q 10 17
R 10 18
S 10 19

[h/a]
89:08
82:19
63:19
38:34
46:23
58:39
95:16
88:58

106:42
15:12

199:16
86:30

109:54
117:15
129:30
63:09
56:29
13:35
34:41

[d/a]
174
153
144
139
156
170
233
235
249

39
231
213
205
227
160
169
143
57

118

[h/d]
0:53
0:52
0:46
0:33
0:33
0:37
0:56
0:48
0:43
0:29
1:30
0:41
1:00
0:59
1:14
0:36
0:43
0:21
0:28

Gesamtmenge der max. mögl. Beschattung an Rezeptoren pro WEA
Nr. Name

IWEA1
2WEA2
3WEA3
4WEA4
5WEA5
6WEA6
7WEA7
8WEA8
9WEA9

10 WEA 10
11 WEA 11
12 WEA 12

Maximal
[h/a]
13:42
80:02
21:35
88:34
72:20

107:03
75:11
18:58

158:52
114:41
258:50
172:32

Summen in Rezeptortabelle und WEA-Taüelle können sich unterscheiden, da eine WB\ gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder m Rezeptor gleichzeitig von
zwei oder mehr WEA beschattst werden kann.
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Projekt:

19-095-GBK-02
Besctirelbung:

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

UzenziertET Anwender:

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

20.08.2019 10:57/3.2. 744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: A -10 l
oraussetzungen für Berechnung des Schattenwurfs

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

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

l Januar | Februar | März

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenschelnstunden
astr.max.mogl.Beschattung

l 08:35
l 16:02
l 08:35

16:04
08:35
16:05
08:35
16:06
08:35
16:07
08:34
16:08
08:34
16:10
08:33
16:11
08:33
16:13
08:32
16:14
08:31
16:15
08:31
16:17
08:30
16:19
08:29
16:20
08:28
16:22
08:27
16:24
08:26
16:25
08:25
16:27
08:24
16:29
08:23
16:31
08:22
16:32
08:21
16:34
08:19
16:36
08:18
16:38
08:17
16:40
08:15
16:42
08:14
16:44
08:12
16:46
08:11
16:48
08:09
16:49
08:08
16:51

248

l 08:06
l 16:53
108:04
l 16:55
l 08:02
l 16:57
l 08:01
l 16:59
l 07:59
l 17:01
l 07:57
117:04
l 07:55
117:06
l 07:53
l 17:08
l 07:51
l 17:10
l 07:49
l 17:12
l 07:47
l 17:14
107:46
l 17:16
l 07:43
] 17:18
l 07:41
l 17:20
l 07:39
l 17:22
l 07:37
] 17:24
l 07:35
l 17:26
l 07:33
l 17:28
l 07:31
l 17:30
l 07:29
l 17:32
l 07:27
l 17:34
l 07:24
l 17:36
l 07:22
l 17:38
l 07:20
l 17:40
l 07:18
l 17:42
l 07:15
l 17:44
l 07:13
l 17:46
l 07:11
l 17:48
l
l

l 271
l

07:08
17:50
07:06
17:52
07:04
17:54
07:01
17:56
06:59
17:58
06:57
18:00
06:54
18:01
06:52
18:03
06:49
18:05

106:47
18:07

l 06:45
18:09

l 06:42
18:11

106:40
18:13

l 06:37
18:15

l 06:35
18:17

l 06:32
18:19

l 06:30
18:21
06:27
18:23

l 06:25
18:24
06:23
18:26
06:20
18:28
06:18
18:30
06:15
18:32
06:13
18:34
06:10
18:36
06:08
18:38
06:05
18:39
06:03
18:41
06:00
18:43
05:58
18:45
06:55
19:47

365

06:28 (12)
14 06:42 (12)

06:26 (12)
20 06:46 (12)

06:23 (12)
25 06:48 (12)

07:21 (12)
29 07:50 (12)

l April

06:53
19:49
06:50
19:51
06:48
19:53
06:46
19:54
06:43
19:56
06:41
19:58
06:38
20:00
06:36
20:02
06:33
20:04
06:31
20:06
06:28
20:08
06:26
20:09
06:24
20:11
06:21
20:13
06:19
20:15
06:17
20:17
06:14
20:19
06:12
20:21
06:10
20:22
06:07
20:24
06:05
20:26
06:03
20:28
06:00
20:30
05:58
20:32
05:56
20:34
05:54
20:36
05:51
20:37
05:49
20:39

[ 05:47
l 20:41
l 05:45
l 20:43

l 419
l

33

37

40

44

46

48

48

50

51

52

52

53

53

53

53

53

51

51

51

49

48

47

45

44

42

39

37

33

30

26

1359

07:18(12)
07:51 (12)
07:16(12)
07:53 (12)
07:14(12)
07:54(12)
07:11 (12)
07:55 (12)
07:10(12)
07:56 (12)
07:08 (12)
07:56 (12)
07:08 (12)
07:56 (12)
07:06 (12)
07:56(12)
07:06 (12)
07:57 (12)
07:05 (12)
07:57(12)
07:04 (12)
07:56 (12)
07:04 (12)
07:57(12)
07:04 (12)
07:57 (12)
07:03 (12)
07:56 (12)
07:03 (12)
07:56 (12)
07:03 (12)
07:56 (12)
07:03 (12)
07:54(12)
07:03 (12)
07:54 (12)
07:03 (12)
07:54 (12)
07:04 (12)
07:53 (12)
07:04 (12)
07:52 (12)
07:04 (12)
07:51 (12)
07:05 (12)
07:50 (12)
07:05 (12)
07:49 (12)
07:06 (12)
07:48 (12)
07:07 (12)
07:46 (12)
07:08 (12)
07:45 (12)
07:10 (12)
07:43 (12)
07:11 (12)
07:41 (12)
07:13 (12)
07:39 (12)

l Mai

l 05:43
l 20:45
l 05:41
l 20:47
l 05:39
l 20:48
l 05:37
l 20:50
l 05:35
l 20:52
l 05:33

20:54
05:31
20:56

l 05:29
20:58

] 05:27
20:59

l 05:25
21:01

l 05:23
21:03

l 05:21
21:05

l 05:19
21:06

l 05:18
21:08

l 05:16
21:10

l 05:14
21:12

l 05:12
21:13
05:11
21:15
05:09
21:17
05:08
21:18
05:06
21:20
05:05
21:21
05:03
21:23
05:02
21:25
05:00
21:26
04:59
21:27
04:58
21:29
04:57
21:30
04:55
21:32
04:54
21:33
04:53
21:34

494

22

17

10

14

17

19

22

24

27

29

31

33

34

36

37

36

37

36

37

36

35

35

34

34

33

33

32

30

30

28

885

07:15 (12)
07:37 (12)
06:09 (11)
07:33 (12)
06:07 (11)
06:14(11)
06:05 (11)
06:15 (11)
06:03 (11)
06:17(11)
06:01 (11)
06:18(11)
05:59 (11)
06:18(11)
05:57 (11)
06:19(11)
05:56 (11)
06:20(11)
05:54 (11)
06:21 (11)
05:52 (11)
06:21 (11)
05:51 (11)
06:22(11)
05:49 (11)
06:22 (11)
05:47 (11)
06:21 (11)
05:46 (11)
06:22(11)
05:45 (11)
06:22(11)
05:46 (11)
06:22(11)
05:45 (11)
06:22(11)
05:46(11)
06:22(11)
05:45 (11)
06:22(11)
05:46(11)
06:22(11)
05:47(11)
06:22(11)
05:46(11)
06:21 (11)
05:47(11)
06:21 (11)
05:47(11)
06:21 (11)
05:48(11)
06:21 (11)
05:48(11)
06:21(11)
05:49(11)
06:21 (11)
05:50(11)
06:20 (11)
05:50 (11)
06:20 (11)
05:51 (11)
06:19(11)

l Juni

104:52
l 21:36
104:51
l 21:37
104:50
l 21:38
104:49
l 21:39
104:48
l 21:41
104:48
l 21:42
104:47
l 21:43
104:46
l 21:44
104:46
l 21:45
104:45
|21:46
104:45
121:46
104:44
l 21:47
104:44
121:48
104:43
l 21:49
104:43
l 21:49
104:43
l 21:50
104:43
l 21:50
104:43
l 21:51
104:43
l 21:51
104:43
l 21:52
[04:43
l 21:52
|04:43
l 21:52
104:43
l 21:52
104:43
l 21:53
104:44
l 21:53
|04:44
l 21:53
104:44
l 21:53
104:45
l 21:53
104:45
l 21:52
104:46
l 21:52
l
l
l 511
l

28

26

26

25

23

22

21

20

19

18

15

14

13

12

11

9

8

6

5

3

3

3

3

3

5

6

8

9

11

12

387

05:51 (11)
06:19(11)
05:52 (11)
06:18(11)
05:52 (11)
06:18(11)
05:53 (11)
06:18(11)
05:54 (11)
06:17(11)
05:54 (11)
06:16(11)
05:56 (11)
06:17(11)
05:56 (11)
06:16(11)
05:57 (11)
06:16(11)
05:57 (11)
06:15(11)
05:59 (11)
06:14(11)
06:00 (11)
06:14(11)
06:00 (11)
06:13(11)
06:01 (11)
06:13(11)
06:02 (11)
06:13(11)
06:03 (11)
06:12(11)
06:04 (11)
06:12 (11)
06:05 (11)
06:11 (11)
06:06 (11)
06:11(11)
06:07 (11)
06:10 (11)
06:07 (11)
06:10 (11)
06:07 (11)
06:10 (11)
06:08 (11)
06:11 (11)
06:08 (11)
06:11 (11)
06:07 (11)
06:12 (11)
06:07 (11)
06:13 (11)
06:06 (11)
06:14(11)
06:06 (11)
06:15 (11)
06:05 (11)
06:16 (11)
06:05 (11)
06:17 (11)

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

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

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

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

19-095-GBK-02
Besdirdbuiig:

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

Uzenzierter Anwender:

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

20.08.2019 10:57/3.2.744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: A -10 l
oraussetzungen für Berechnung des Schattenwurfs

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

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

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
astr.max.mögl.Beschattung

l Juli

04:47
21:52
04:47
21:52
04:48
21:51
04:49
21:51
04:50
21:50
04:51
21:50
04:52
21:49
04:53
21:48
04:54
21:48
04:55
21:47
04:56
21:46
04:57
21:45
04:58
21:44
04:59
21:43
05:01
21:42
05:02
21:41
05:03
21:40
05:05
21:39
05:06
21:37
05:07
21:36
05:09

l 21:35
05:10
21:33
05:12

l 21:32
05:13
21:30
05:15
21:29
05:16
21:27
05:18
21:26
05:20
21:24
05:21

l 21:22
05:23

l 21:21
05:25
21:19

514

13

14

15

18

19

20

22

22

23

25

26

27

28

29

30

31

31

33

33

34

34

35

35

36

36

36

37

36

36

36

35

885

06:04 (11)
06:17(11)
06:04(11)
06:18(11)
06:04 (11)
06:19(11)
06:03 (11)
06:21 (11)
06:02 (11)
06:21 (11)
06:02 (11)
06:22 (11)
06:01 (11)
06:23 (11)
06:01 (11)
06:23 (11)
06:01 (11)
06:24 (11)
06:00 (11)
06:25 (11)
06:00 (11)
06:26 (11)
05:59 (11)
06:26(11)
05:59 (11)
06:27(11)
05:58 (11)
06:27 (11)
05:59 (11)
06:29(11)
05:58 (11)
06:29 (11)
05:58 (11)
06:29(11)
05:57 (11)
06:30(11)
05:57 (11)
06:30(11)
05:57 (11)
06:31 (11)
05:57 (11)
06:31 (11)
05:56 (11)
06:31 (11)
05:57 (11)
06:32 (11)
05:56 (11)
06:32 (11)
05:57 (11)
06:33 (11)
05:56 (11)
06:32 (11)
05:56 (11)
06:33 (11)
05:56 (11)
06:32 (11)
05:57 (11)
06:33 (11)
05:56 (11)
06:32(11)
05:58 (11)
06:33 (11)

[August

l 05:26
l 21:17
l 05:28
l 21:15
l 05:30
l 21:14
l 05:31
l 21:12
l 05:33
l 21:10
l 05:35
l 21:08
l 05:36
l 21:06
105:38
|21:04
105:40
l 21:02
l 05:42
l 21:00
l 05:43
l 20:58
l 05:45
l 20:56
l 05:47
l 20:54
l 05:49
l 20:52
l 05:51
l 20:50
l 05:52
l 20:47
105:54
l 20:45
l 05:56
l 20:43
l 05:58
l 20:41
l 05:59
l 20:39
106:01
l 20:36
106:03
l 20:34
106:05
l 20:32
106:07
l 20:29
106:08
l 20:27
106:10
l 20:25
106:12
l 20:22
106:14
[ 20:20
106:16
l 20:18
106:17
l 20:15
106:19
l 20:13
l 462

l September l Oktober | Novembet Dezember

33

31

29

27

25

22

20

17

14

11

17

20

25

29

33

36

38

4l

43

45

46

48

48

50

51

52

52

52

53

53

05:59 (11)
06:32(11)
06:01 (11)
06:32(11)
06:02 (11)
06:31 (11)
06:04 (11)
06:31(11)
06:05 (11)
06:30 (11)
06:07 (11)
06:29 (11)
06:09 (11)
06:29 (11)
06:10(11)
06:27 (11)
06:12(11)
06:26 (11)
06:14(11)
06:25(11)
06:15(11)
06:22 (11)
06:17 (11)
07:41 (12)
07:23 (12)
07:43 (12)
07:21 (12)
07:46 (12)
07:19(12)
07:48 (12)
07:16(12)
07:49 (12)
07:15(12)
07:51 (12)
07:14(12)
07:52 (12)
07:12(12)
07:53 (12)
07:11 (12)
07:54 (12)
07:10(12)
07:55 (12)
07:10(12)
07:56 (12)
07:08 (12)
07:56 (12)
07:08 (12)
07:56 (12)
07:07 (12)
07:57 (12)
07:06 (12)
07:57 (12)
07:05 (12)
07:57 (12)
07:05 (12)
07:57 (12)
07:04 (12)
07:56 (12)
07:04 (12)
07:57 (12)
07:04 (12)
07:57 (12)

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

18:59

53

52

52

52

50

50

48

46

45

42

39

36

32

28

23

18

10

07:03 (12)
07:56 (12)
07:03 (12)
07:55 (12)
07:03 (12)
07:55 (12)
07:03 (12)
07:55 (12)
07:03 (12)
07:53 (12)
07:03 (12)
07:53 (12)
07:04 (12)
07:52 (12)
07:04 (12)
07:50 (12)
07:04 (12)
07:49 (12)
07:06 (12)
07:48 (12)
07:08 (12)
07:47 (12)
07:09 (12)
07:45 (12)
07:11 (12)
07:43 (12)
07:13 (12)
07:41 (12)
07:14 (12)
07:37 (12)
07:16 (12)
07:34 (12)
07:19 (12)
07:29 (12)

1068
l 384
l 676

l 07:15
l 18:56
l 07:17
l 18:54
l 07:18
l 18:51
l 07:20
l 18:49
l 07:22
l 18:47
l 07:24
118:44
l 07:26
l 18:42
l 07:28
l 18:39
l 07:29
l 18:37
l 07:31
l 18:34
l 07:33
l 18:32
l 07:35
l 18:30
l 07:37
l 18:27
l 07:39
l 18:25
l 07:41
l 18:23
l 07:42
l 18:20
107:44
l 18:18
107:46
l 18:16
107:48
l 18:13
l 07:50
l 18:11
l 07;52
l 18:09
l 07:54
l 18:06
l 07:56
l 18:04
l 07:58
l 18:02
108:00
l 18:00
] 08:02
l 17:58
107:04
l 16:55
l 07:06
] 16:53
l 07:07
l 16:51
l 07:09
l 16:49
l 07:11
l 16:47
l 330
l

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

16:00

259

108:09
l 15:59
l 08:11
l 15:58
l 08:12
l 15:58
] 08:14
l 15:57
l 08:15
l 15:56
l 08:17
l 15:56
l 08:18
l 15:55
l 08:19
l 15:55
l 08:21

15:54
08:22
15:54
08:23
15:54
08:24
15:53
08:25
15:53
08:26
15:53
08:27
15:53
08:28
15:53
08:29
15:53
08:30
15:53
08:31
15:54
08:31
15:54
08:32
15:54
08:33
15:55
08:33
15:55
08:34
15:56
08:34
15:56
08:35
15:57
08:35
15:58
08:35
15:58
08:35
15:59
08:35
16:00
08:35
16:01

232

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

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

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

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

19-095-GBK-02
Beschreibung;

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

Uzenzierter Anwende-:

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

20.08.2019 10:57/3.2.744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: B -10 2
oraussetzungen für Berechnung des Schattenwurfs

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

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

[Januar | Februar | März

Sonnenscheinstunden
astr.max.mögl.Beschattung

l l 08:35
l 16:02

2 | 08:35
l 16:04

3 | 08:35
l 16:05

4 | 08:35
l 16:06

5 | 08:35
l 16:07

6 | 08:34
l 16:08

7 | 08:34
l 16:10

8 | 08:33
l 16:11

9 l 08:33
16:13
08:32
16:14
08:31
16:15
08:31
16:17
08:30
16:19
08:29
16:20
08:28
16:22
08:27
16:24
08:26
16:25
08:25
16:27
08:24
16:29
08:23
16:31
08:22
16:32
08:21
16:34
08:19
16:36
08:18
16:38
08:17
16:40
08:15
16:42
08:14
16:44
08:12
16:46
08:11
16:48
08:09
16:49

31 | 08:08
16:51

248

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

l 08:06
l 16:53
108:04
l 16:55
l 08:02
l 16:57
l 08:01
l 16:59
l 07:59
l 17:01
l 07:57
l 17:04
l 07:55
l 17:06
l 07:53
l 17:08
l 07:51
l 17:10
l 07:49
l 17:12
l 07:47
l 17:14
107:46
l 17:16
l 07:43
l 17:18
l 07:41
l 17:20
l 07:39
l 17:22
l 07:37
l 17:24
l 07:35
l 17:26
l 07:33
l 17:28
l 07:31
l 17:30
l 07:29
l 17:32
l 07:27
l 17:34
l 07:24
l 17:36
l 07:22
l 17:38
l 07:20
l 17:40
l 07:18
l 17:42
l 07:15
l 17:44
l 07:13
l 17:46
l 07:11

17:48

271

l 07:08
l 17:50
l 07:06
l 17:52
[07:04
l 17:54
l 07:01
l 17:56
106:59
l 17:58
106:57
l 18:00
106:54
l 18:01
106:52
l 18:03
106:49
l 18:05
106:47
l 18:07
|06:45
l 18:09
106:42
l 18:11
|06:40
l 18:13
106:37
l 18:15
106:35
l 18:17
106:32
l 18:19
106:30
l 18:21
106:27
l 18:23
106:25
l 18:24
106:23
l 18:26
106:20
l 18:28
106:18
l 18:30
l 06:15
l 18:32
l 06:13
l 18:34
l 06:10
l 18:36
l 06:08
l 18:38
l 06:05
l 18:39
l 06:03
l 18:41
l 06:00
l 18:43
l 05:58
l 18:45
l 06:55
l 19:47
l 365
l

14

l April

|06:S3
l 19:49
106:50
l 19:51
106:48
l 19:53
106:46
l 19:54
106:43
l 19:56
106:41
l 19:58
106:38
l 20:00
106:36
l 20:02
106:33
120:04
106:31
l 20:06
106:28
l 20:08
106:26
l 20:09
106:24
l 20:11
106:21
l 20:13
106:19
l 20:15
106:17
l 20:17
106:14
l 20:19
106:12
l 20:21
106:10
l 20:22
106:07

20:24
06:05
20:26
06:03
20:28
06:00
20:30
05:58
20:32
05:56
20:34

06:33 (12) | 05:54
06:47 (12)
06:31 (12) | 05:51

20 06:51 (12)
06:28 (12) | 05:49

25 06:53 (12)
06:26 (12) | 05:47

30 06:56 (12)

34

37

160

06:23 (12) | 05:45
06:57 (12)
07:21 (12)
07:58 (12)

20:36

20:37

20:39

20:41

20:43

419

4l

44

46

47

49

49

51
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52

52

52

52

52

52

51

50

49

48

47

45

43

4l

39

37

34

30

26

22

15

1268

l Mai

07:18(12) |05:43
07:59 (12) | 20:45
07:16(12) |05:41
08:00 (12) | 20:47
07:15 (12) | 05:39
08:01 (12) | 20:48
07:14(12) |05:37
08:01 (12) | 20:50
07:13 (12) | 05:35
08:02 (12) | 20:52
07:12(12) |05:33
08:01 (12) | 20:54
07:11 (12) | 05:31
08:02 (12) | 20:56
07:10(12) |05:29
08:01 (12) | 20:58
07:10(12) |05:27
08:02 (12) | 20:59
07:10(12) |05:25
08:02(12) |21:01
07:09 (12) | 05:23
08:01 (12) | 21:03
07:09 (12) | 05:21
08:01 (12) | 21:05
07:09 (12) | 05:19
08:01 (12) | 21:06
07:08 (12) | 05:18
08:00(12) |21:08
07:08 (12) | 05:16
07:59(12)121:10
07:09 (12) | 05:14
07:59(12) |21:12
07:08 (12) | 05:12
07:57(12)121:13
07:09 (12) | 05:11
07:57(12) |21:15
07:09 (12) | 05:09
07:56(12) |21:17
07:10 (12) | 05:08
07:55 (12) | 21:18
07:11 (12) | 05:06
07:54 (12) | 21:20
07:11 (12) | 05:05
07:52 (12) | 21:21
07:12(12) |05:03
07:51 (12) | 21:23
07:13 (12) | 05:02
07:50 (12) | 21:25
07:14(12) |05:00
07:48 (12) | 21:26
07:16(12) |04:59
07:46 (12) | 21:27
07:18(12) |04:58
07:44 (12) | 21:29
07:20 (12) | 04:57
07:42 (12) | 21:30
07:23 (12) | 04:55
07:38 (12) | 21:32
06:13(11) |04:54
06:14(11) |21:33

104:53
l 21:34
l 494
l
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13
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36

36

36

35

35

35

34
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33

31
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30

28
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25

884

06:11 (11)
06:17 (11)
06:09 (11)
06:19 (11)
06:07 (11)
06:20 (11)
06:05 (11)
06:21 (11)
06:03 (11)
06:22 (11)
06:01 (11)
06:23 (11)
05:59 (11)
06:23 (11)
05:57 (11)
06:24 (11)
05:56 (11)
06:25 (11)
05:54 (11)
06:25 (11)
05:52(11)
06:25 (11)
05:51 (11)
06:26 (11)
05:49 (11)
06:26 (11)
05:49 (11)
06:25 (11)
05:50 (11)
06:26 (11)
05:49 (11)
06:25 (11)
05:50 (11)
06:26 (11)
05:49 (11)
06:25 (11)
05:50(11)
06:25 (11)
05:50 (11)
06:25 (11)
05:50(11)
06:25 (11)
05:51 (11)
06:25 (11)
05:51 (11)
06:24 (11)
05:51 (11)
06:24 (11)
05:52(11)
06:23 (11)
05:53 (11)
06:23 (11)
05:53 (11)
06:23 (11)
05:54 (11)
06:22 (11)
05:55 (11)
06:22 (11)
05:55 (11)
06:21 (11)
05:56 (11)
06:21 (11)

l Juni

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

511

23

21

20

18

16

14

13

10

05:57 (11)
06:20 (11)
05:58 (11)
06:19(11)
05:58 (11)
06:18(11)
06:00 (11)
06:18(11)
06:01 (11)
06:17(11)
06:02 (11)
06:16(11)
06:03 (11)
06:16(11)
06:04 (11)
06:14(11)
06:07 (11)
06:13(11)

141

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

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Prcjekt Beschreibung:

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

Uzenderter Anwender:

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

20. 08. 2019 10:57/3. 2. 744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: B -10 2
oraussetzungen für Berechnung des Schattenwurfs

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

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

10

11

12

13

14

15

16

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
astr.max.mögl.Beschattung

l Juli

l l 04:47
l 21:52

2 | 04:47
l 21:52

3 104:48
l 21:51

4 | 04:49
l 21:51

5 l 04:50
l 21:50

6 | 04:51
l 21:50

7 | 04:52
l 21:49

8 | 04:53
121:48

9 | 04:54
21:48
04:55
21:47
04:56
21:46
04:57
21:45
04:58
21:44
04:59
21:43
05:01
21:42
05:02
21:41
05:03
21:40
05:05
21:39
05:06
21:37
05:07
21:36
05:09
21:35
05:10
21:33
05:12
21:32
05:13
21:30
05:15
21:29
05:16
21:27
05:18
21:26
05:20
21:24
05:21
21:22
05:23
21:21
05:25
21:19

514

10

13

15

16

18

20

22

23

25

26

27

28

30

30

31

33

33

34

35

35

36

36

36

36

36

725

l August

l 05:26
l 21:17
l 05:28
l 21:15
l 05:30
l 21:14
l 05:31
l 21:12

06:12 (11) | 05:33
06:18(11)121:10
06:10 (11) | 05:35
06:20 (11) | 21:08
06:09 (11) | 05:36
06:22 (11) | 21:06
06:08 (11) | 05:38
06:23 (11) | 21:04
06:08(11) |05:40
06:24(11)121:02
06:07 (11) | 05:42
06:25 (11) | 21:00
06:06 (11) | 05:43
06:26(11) |20:58
06:05 (11) | 05:45
06:27(11) |20:56
06:05 (11) | 05:47
06:28(11) |20:54
06:04 (11) | 05:49
06:29(11)120:52
06:04 (11) | 05:51
06:30(11)120:50
06:04 (11) | 05:52
06:31 (11) | 20:47
06:03 (11) | 05:54
06:31 (11) | 20:45
06:02 (11) | 05:56
06:32 (11) | 20:43
06:02 (11) | 05:58
06:32(11) |20:41
06:02 (11) | 05:59
06:33 (11) | 20:39
06:01 (11) I 06:01
06:34(11) |20:36
06:01 (11) | 06:03
06:34(11)120:34
06:01 (11) I 06:05
06:35(11) |20:32
06:00 (11) I 06:07
06:35(11)120:29

l September l Oktober | Novembe( Dezember

06:01 (11)
06:36 (11)
06:00 (11)

35 06:35(11)120:25 47
06:00 (11)
06:36(11)
06:00 (11)
06:36 (11)
06:00(11)
06:36 (11)
06:00 (11)
06:36 (11)
06:00 (11)
06:36 (11)

06:08
20:27
06:10

06:12
20:22
06:14
20:20
06:16
20:18
06:17
20:15
06:19
20:13

462

36

35

33

31

29

27

25

22

20

17

14

11

14

20

25

29

33

36

38

4l

43

45

47

49

50

51

51

52

980

06:00 (11) | 06:21
06:36 (11) | 20:11
06:01 (11) | 06:23
06:36 (11) | 20:08
06:02 (11) | 06:25
06:35 (11) | 20:06
06:04 (11) | 06:26
06:35 (11) | 20:03
06:05 (11) | 06:28
06:34 (11) | 20:01
06:07 (11) | 06:30
06:34 (11) | 19:58
06:09 (11) | 06:32
06:34 (11) | 19:56
06:10 (11) I 06:33
06:32 (11) | 19:54
06:12(11) 106:35
06:32 (11) | 19:51
06:14 (11) | 06:37
06:31 (11) | 19:49
06:15 (11) I 06:39
06:29 (11) | 19:46
06:17 (11) | 06:41
06:28 (11) | 19:44
06:18(11) 106:42
06:25 (11) | 19:41
06:20 (11) I 06:44
06:22 (11) | 19:39
07:31 (12) | 06:46
07:45 (12) | 19:36
07:27 (12) | 06:48
07:47 (12) | 19:34
07:25 (12) | 06:49
07:50 (12) | 19:31
07:23 (12) | 06:51
07:52 (12) | 19:29
07:20 (12) | 06:53
07:53 (12) | 19:26
07:19 (12) | 06:55
07:55 (12) | 19:24
07:18 (12) | 06:57
07:56 (12) | 19:21
07:17 (12) | 06:58
07:58 (12) | 19:19
07:15 (12) | 07:00
07:58 (12) I 19:16
07:14 (12) | 07:02
07:59 (12) | 19:14
07:13 (12) | 07:04
08:00 (12) | 19:11
07:12 (12) | 07:06
07:59 (12) | 19:09
07:11 (12) | 07:07
08:00 (12) | 19:06
07:11 (12) | 07:09
08:01 (12) | 19:04
07:09 (12) | 07:11
08:00 (12) | 19:01
07:09 (12) | 07:13
08:00 (12) | 18:59
07:09 (12) |
08:01 (12) |

l 384
l

52

52

52

52

51

51

51

49

48

47

45

43

39

36

32

28

24

19

10

07:08(12)107:15
08:00 (12) | 18:56
07:08(12) 107:17
08:00 (12) | 18:54
07:08(12)107:18
08:00 (12) | 18:51
07:08 (12) | 07:20
08:00 (12) | 18:49
07:07 (12) | 07:22
07:58 (12) | 18:47
07:07 (12) | 07:24
07:58 (12) | 18:44
07:07 (12) | 07:26
07:58 (12) | 18:42
07:07 (12) | 07:28
07:56 (12) | 18:39
07:07 (12) | 07:29
07:55 (12) | 18:37
07:08 (12) | 07:31
07:55 (12) | 18:34
07:09 (12) | 07:33
07:54 (12)
07:09 (12)
07:52 (12)
07:11 (12)
07:50 (12)
07:13(12)
07:49 (12)
07:14(12)
07:46 (12)
07:16(12)
07:44 (12)
07:18(12)
07:42 (12)
07:20 (12)
07:39 (12)
07:22 (12)
07:32 (12)

18:32
07:35
18:30
07:37
18:27
07:39
18:25
07:41
18:23
07:42
18:20
07:44
18:18
07:46
18:16
07:48
18:13
07:50
18:11
07:52
18:09
07:54
18:06
07:56
18:04
07:58
18:02
08:00
18:00
08:02
17:58
07:04
16:55
07:06
16:53
07:07
16:51
07:09
16:49

l 07:11
16:47

330
781

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

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

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

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 letrtem Schatten)
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Pro}ekt:

19-095-GBK-02
Beschreibung:

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

Uzenzierter Anwender:

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

20.08.2019 10:57/3.2.744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: C -10 3
oraussetzungen für Berechnung des Schattenwurfs

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

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

l Januar | Februar | März

l l 08:35
l 16:02

2 | 08:35
116:04

3 | 08:35
l 16:05

4 | 08:35
l 16:06

5 | 08:35
l 16:07

6 | 08:34
l 16:08

7 | 08:34
l 16:10

8 | 08:33
l 16:11

9 | 08:33
l 16:13

10 l 08:32
l 16:14

11 l 08:31
l 16:15

12 | 08:31
l 16:17

13 l 08:30
l 16:19

14 | 08:29
l 16:20

15 | 08:28
l 16:22

16 | 08:27
l 16:24

17 | 08:26
l 16:25

18 | 08:25
l 16:27

19 | 08:24
l 16:29

20 | 08:23
l 16:31

21 | 08:22
l 16:32

22 | 08:21
l 16:34

23 | 08:19
l 16:36

24 | 08:18
l 16:38

25 | 08:17
116:40

26 | 08:15
l 16:42

27 | 08:14
l 16:44

28 | 08:12
116:46

29 | 08:11
l 16:48

30 | 08:09
l 16:50

31 | 08:08
l 16:51

Sonnenscheinstunden | 248
astr. max.mögl.Beschattung ]

l 08:06
l 16:53
108:04
l 16:55
l 08:02
l 16:57
[ 08:01
l 16:59
l 07:59
l 17:01
l 07:57

17:04
07:55
17:06
07:53
17:08
07:51
17:10
07:49
17:12
07:48
17:14
07:46
17:16
07:43
17:18
07:41
17:20
07:39
17:22
07:37
17:24
07:35
17:26
07:33
17:28
07:31
17:30
07:29
17:32
07:27
17:34
07:24
17:36
07:22
17:38
07:20
17:40
07:18
17:42

l 07:15
17:44

l 07:13
17:46

l 07:11
17:48

271

] 07:08
l 17:50
l 07:06
l 17:52
107:04
l 17:54
l 07:01
l 17:56
106:59
l 17:58
]06:57
l 18:00
] 06:54
l 18:01
106:52
l 18:03
106:49

18:05
06:47
18:07
06:45
18:09
06:42
18:11
06:40
18:13
06:37
18:15
06:35
18:17
06:32
18:19
06:30
18:21
06:27
18:23
06:25
18:24
06:23
18:26
06:20
18:28
06:18
18:30
06:15
18:32
06:13
18:34
06:10
18:36
06:08
18:38
06:05
18:39
06:03
18:41
06:00
18:43
05:58
18:45
06:55
19:47

365

l April

106:53
l 19:49
106:50
l 19:51
106:48
l 19:53
106:46
119:54
106:43
l 19:56
106:41
l 19:58
[06:38
[ 20:00
[06:36

20:02
06:33
20:04
06:31
20:06
06:29
20:08
06:26
20:09
06:24
20:11
06:21
20:13
06:19
20:15
06:17
20:17
06:14
20:19
06:12
20:21
06:10
20:22
06:07
20:24
06:05
20:26
06:03
20:28
06:00
20:30
05:58
20:32
05:56
20:34
05:54
20:36
05:52
20:37
05:49
20:39
05:47
20:41
05:45
20:43

07:21 (12)
07:27 (12)

419

14

19

23

27

31

34

37

40

42

44

44

45

46

46

46

46

45

45

44

43

42

40

40

38

35

33

31

27

24

18

1089

07:18 (12)
07:32 (12)
07:16 (12)
07:35 (12)
07:14 (12)
07:37 (12)
07:11 (12)
07:38 (12)
07:09 (12)
07:40 (12)
07:06 (12)
07:40 (12)
07:04 (12)
07:41 (12)
07:01 (12)
07:41 (12)
07:00 (12)
07:42 (12)
06:59 (12)
07:43 (12)
06:58 (12)
07:42 (12)
06:58 (12)
07:43 (12)
06:57 (12)
07:43 (12)
06:56 (12)
07:42 (12)
06:56 (12)
07:42 (12)
06:56 (12)
07:42 (12)
06:56 (12)
07:41 (12)
06:56 (12)
07:41 (12)
06:56 (12)
07:40 (12)
06:57 (12)
07:40 (12)
06:57 (12)
07:39 (12)
06:57 (12)
07:37 (12)
06:57 (12)
07:37 (12)
06:58 (12)
07:36 (12)
06:59 (12)
07:34 (12)
07:00 (12)
07:33 (12)
07:01 (12)
07:32 (12)
07:03 (12)
07:30 (12)
07:04 (12)
07:28 (12)
07:07 (12)
07:25 (12)

l Mai

05:43
20:45
05:41
20:47
05:39
20:48
05:37
20:50
05:35
20:52
05:33
20:54
05:31
20:56
05:29
20:58
05:27
20:59
05:25
21:01
05:23
21:03
05:21
21:05
05:19
21:06
05:18
21:08
05:16
21:10
05:14
21:12
05:12
21:13
05:11
21:15
05:09
21:17
05:08
21:18
05:06
21:20
05:05
21:21
05:03
21:23
05:02
21:25
05:00
21:26
04:59
21:28
04:58
21:29
04:57
21:30
04:55
21:32
04:54
21:33
04:53
21:34

494

12

12

15

17

20

22

24

26

28

30

32

33

33

33

32

32

31

31

30

30

28

27

26

24

23

22

21

19

17

744

06:11 (11)
07:21 (12)
06:09 (11)
06:14(11)
06:07 (11)
06:16(11)
06:05 (11)
06:17(11)
06:03 (11)
06:18(11)
06:01 (11)
06:18(11)
05:59 (11)
06:19(11)
05:57 (11)
06:19 (11)
05:56 (11)
06:20 (11)
05:54(11)
06:20 (11)
05:52(11)
06:20 (11)
05:51 (11)
06:21 (11)
05:49 (11)
06:21 (11)
05:48 (11)
06:21 (11)
05:48 (11)
06:21 (11)
05:48 (11)
06:21 (11)
05:49 (11)
06:21 (11)
05:48 (11)
06:20 (11)
05:49 (11)
06:20 (11)
05:49 (11)
06:20 (11)
05:50 (11)
06:20 (11)
05:50 (11)
06:20 (11)
05:50 (11)
06:18 (11)
05:51 (11)
06:18 (11)
05:52 (11)
06:18 (11)
05:53 (11)
06:17 (11)
05:54 (11)
06:17 (11)
05:54 (11)
06:16 (11)
05:55 (11)
06:16 (11)
05:56 (11)
06:15 (11)
05:57 (11)
06:14(11)

l Juni

104:52
l 21:36
104:51
] 21:37
104:50
l 21:38
104:49
l 21:39
104:48
l 21:41
104:48
l 21:42
104:47
l 21:43
104:46
121:44
104:46
l 21:45
|04:4S
121:46
104:45
121:46
104:44
l 21:47
104:44
l 21:48
104:43
l 21:49
104:43
l 21:49
104:43
l 21:50
104:43
l 21:50
104:43
l 21:51
104:43
l 21:51
104:43
l 21:52
104:43
l 21:52
104:43
l 21:52
104:43
l 21:52
104:43
l 21:53
104:44
l 21:53
104:44
l 21:53
104:44
l 21:53
104:45
l 21:53
104:45
l 21:52
104:46
l 21:52
l
l
l 511
l

14

11

05:59 (11)
06:13 (11)
06:00 (11)
06:11 (11)
06:02 (11)
06:09 (11)

05:18 (10)
05:19(10)
05:18 (10)
05:19(10)
05:18 (10)
05:20 (10)
05:18 (10)
05:20 (10)
05:18 (10)
05:20 (10)
05:18 (10)
05:20 (10)
05:18 (10)
05:21 (10)
05:18 (10)
05:21 (10)
05:19 (10)
05:22 (10)
05:19 (10)
05:21 (10)
05:19 (10)
05:21 (10)
05:20 (10)
05:22 (10)
05:20 (10)
05:22 (10)
05:21 (10)
05:22 (10)

60

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

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

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

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

windPRO 3.2.7-14 l EMD International A/S, Tel. +4S96354444, www.ema.dk. windpm@iemd.dk 23. 08. 201908:25/7 Wl HO PRO

T&H_19-095-GBK-02, Anlagen Seite 43



Projekt:

19-095-GBK-02
Beschreibung:

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

uzmzierter Anwender;

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

20.08.2019 10:57/3.2.744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: C -10 3
oraussetzungen für Berechnung des Schattenwurfs

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

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

l Juli

l l 04:47
l 21:52

2 | 04:47
[ 21:52

3 l 04:48
l 21:51

4 | 04:49
l 21:51

5 | 04:50
l 21:50

6 | 04:51
l 21:50

7 | 04:52
l 21:49

8 | 04:53
l 21:48

9 | 04:54
121:48

10 l 04:55
l 21:47

11 l 04:56
121:46

12 | 04:57
l 21:45

13 | 04:58
121:44

14 | 04:59
l 21:43

15 l 05:01
l 21:42

16 | 05:02
l 21:41

17 | 05:03
121:40

18 | 05:05
l 21:39

19 | 05:06
l 21:37

20 | 05:07
l 21:36

21 | 05:09
21:35
05:10
21:33

23 ] 05:12
21:32

22

24

25

26

27

28

29

30

31

Sonnenschelnstunden
astr. max.mögl.Beschattung

l 05:13
21:30
05:15
21:29
05:16
21:27
05:18
21:26
05:20
21:24
05:21
21:22
05:23
21:21
05:25
21:19

514

11

15

17

19

21

22

24

24

26

27

28

30

30

31

31

32

32

33

32

33

526

06:09 (11)
06:17 (11)
06:08 (11)
06:19 (11)
06:06 (11)
06:21 (11)
06:05 (11)
06:22 (11)
06:05 (11)
06:24 (11)
06:04 (11)
06:25 (11)
06:03 (11)
06:25 (11)
06:02 (11)
06:26 (11)
06:02 (11)
06:26 (11)
06:02 (11)
06:28 (11)
06:01 (11)
06:28 (11)
06:01 (11)
06:29 (11)
06:00 (11)
06:30 (11)
06:00 (11)
06:30 (11)
06:00 (11)
06:31 (11)
05:59 (11)
06:30 (11)
05:59 (11)
06:31 (11)
05:59 (11)
06:31 (11)
05:59 (11)
06:32 (11)
05:59 (11)
06:31 (11)
05:59 (11)
06:32 (11)

[August

l 05:26
l 21:17
l 05:28
] 21:15
l 05:30
] 21:14
l 05:31
l 21:12
l 05:33
l 21:10
l 05:35
l 21:08
l 05:36
l 21:06
l 05:38
121:04
105:40
l 21:02
l 05:42
l 21:00
l 05:43
l 20:58
l 05:45
l 20:56
l 05:47
l 20:54
l 05:49
l 20:52
l 05:51
l 20:50
l 05:52
l 20:47
l 05:54
l 20:45
l 05:56
l 20:43
l 05:58
l 20:41
l 05:59
l 20:39
106:01
l 20:36
106:03
l 20:34
106:05
l 20:32
106:07
l 20:29
106:08
l 20:27
106:10
l 20:25
106:12
l 20:22
|06:14
l 20:20
106:16
l 20:18
|06:17
l 20:15
[06:19
l 20:13
l 462
l

[September l Oktober | Novembet Dezember

32

30

29

27

25

23

20

18

15

12

12

17

23

26

30

32

35

37

39

4l

42

43

44

44

46

46

46

46

46

941

05:59 (11)
06:31 (11)
06:01 (11)
06:31 (11)
06:02 (11)
06:31 (11)
06:04 (11)
06:31 (11)
06:05 (11)
06:30 (11)
06:07 (11)
06:30 (11)
06:09(11)
06:29 (11)
06:10(11)
06:28 (11)
06:12(11)
06:27(11)
06:14(11)
06:26 (11)
06:15 (11)
06:24(11)
06:17 (11)
06:23 (11)
06:19 (11)
07:29 (12)
07:15 (12)
07:32 (12)
07:12 (12)
07:35 (12)
07:10 (12)
07:36 (12)
07:08 (12)
07:38 (12)
07:07 (12)
07:39 (12)
07:05 (12)
07:40 (12)
07:04 (12)
07:41 (12)
07:03 (12)
07:42 (12)
07:02 (12)
07:43 (12)
07:01 (12)
07:43 (12)
07:00 (12)
07:43 (12)
07:00 (12)
07:44 (12)
06:59 (12)
07:43 (12)
06:58(12)
07:44 (12)
06:58(12)
07:44 (12)
06:57(12)
07:43 (12)
06:57 (12)
07:43 (12)
06:57 (12)
07:43 (12)

106:21
l 20:11
l 06:23
l 20:08
l 06:25
120:06
l 06:26
l 20:03
l 06:28
l 20:01
l 06:30
l 19:58
l 06:32
l 19:56
106:33
l 19:54
l 06:35
l 19:51
l 06:37
l 19:49
] 06:39
119:46
l 06:41
l 19:44
l 06:42
l 19:41
]06:44
l 19:39
106:46
l 19:36
106:48
119:34
l 06:50
l 19:31
l 06:51
l 19:29
l 06:53
l 19:26
l 06:55
l 19:24
l 06:57
l 19:21
l 06:58
l 19:19
107:00
119; 16
l 07:02
119:14
[07:04
l 19:11
l 07:06
119:09
l 07:07
119:06
l 07:09
119:04
l 07:11
l 19:01
l 07:13
l 18:59
l
l
l 384
l

46

44

44

43

42

39

36

33

29

26

22

17

12

06:56 (12)
07:42 (12)
06:57 (12)
07:41 (12)
06:57 (12)
07:41 (12)
06:57 (12)
07:40 (12)
06:57 (12)
07;39 (12)
06:59 (12)
07:38 (12)
07:01 (12)
07:37 (12)
07:02 (12)
07:35 (12)
07:04 (12)
07:33 (12)
07:06 (12)
07:32 (12)
07:08 (12)
07:30 (12)
07:09 (12)
07:26 (12)
07:11 (12)
07:23 (12)

l 07:15
l 18:56
l 07:17
118:54
107:18
l 18:51
[ 07:20
l 18:49
l 07:22
l 18:47
l 07:24
118:44
l 07:26
l 18:42
l 07:28
l 18:39
l 07:29
l 18:37
l 07:31
118:34
l 07:33
l 18:32
l 07:35
l 18:30
l 07:37

18:27
07:39
18:25
07:41
18:23
07:42
18:20
07:44
18:18
07:46
18:16
07:48
18:13
07:50
18:11
07:52
18:09
07:54
18:06
07:56
18:04
07:58
18:02
08:00
18:00
08:02
17:58
07:04
16:55
07:06
16:53
07:07
16:51
07:09
16:49
07:11
16:47

330
433

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

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

15:55
08:34
15:56
08:34
15:56
08:35
15:57
08:35
15:58
08:35
15:58

l 08:35
15:59

l 08:35
16:00

l 08:35
16:01

232

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

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

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

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

19-095-GBK-02
Beschreibung:

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

Lizenzierter Anwender:

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

20. 08. 2019 10:57/3. 2. 744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: D -10 4
oraussetzungen für Berechnung des Schattenwurfs

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

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtaj ng

Die Windenergieanlage/n ist/sind immer in Betrieb

l Januar | Februar | März

Sonne nscheinstunden
astr.max.mögl.Beschattung

l l 08:35
l 16:02

2 | 08:35
l 16:04

3 | 08:35
l 16:05

4 | 08:35
l 16:06

5 | 08:35
l 16:07

6 | 08:34
l 16:08

7 | 08:34
l 16:10

8 | 08:33
l 16:11

9 | 08:33
l 16:13

10 l 08:32
l 16:14

11 l 08:32
l 16:15

12 | 08:31
l 16:17

13 | 08:30
l 16:19

14 | 08:29
l 16:20

15 | 08:28
l 16:22

16 | 08:27
l 16:24

17 | 08:26
l 16:25

18 | 08:25
l 16:27

19 l 08:24
l 16:29

20 | 08:23
l 16:31

21 | 08:22
16:32
08:21
16:34
08:19
16:36
08:18
16:38
08:17
16:40
08:15
16:42
08:14
16:44
08:12
16:46
08:11
16:48
08:09
16:50
08:08
16:51

248

22

23

24

25

26

27

28

29

30

31

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

271

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

365

10

14

17

21

24

27

29

32

33

32

32

31

31

29

27

24

22

17

11

468

l April

106:53
l 19:49
106:50
l 19:51
106:48
l 19:53
106:46
l 19:54

07:25 (12) | 06:43
07:30 (12) | 19:56
07:23 (12) | 06:41
07:33 (12) | 19:58
07:21 (12) | 06:38
07:35 (12) | 20:00
07:18(12)106:36
07:35 (12) | 20:02
07:16(12) |06:33
07:37 (12) | 20:04
07:13(12) |06:31
07:37 (12) | 20:06
07:11(12) |06:29
07:38 (12) | 20:08
07:08 (12) | 06:26
07:37 (12) | 20:09
07:06 (12) | 06:24
07:38(12) |20:11
07:04 (12) | 06:21
07:37(12) |20:13
07:05 (12) | 06:19
07:37 (12) | 20:15
07:04(12)106:17
07:36 (12) | 20:17
07:05 (12) | 06:14
07:36 (12) | 20:19
07:04 (12) | 06:12
07:35 (12) | 20:21
07:05 (12) | 06:10
07:34 (12) | 20:23
07:05 (12) | 06:07
07:32 (12) [ 20:24
07:07 (12) | 06:05
07:31 (12) | 20:26
07:07 (12) | 06:03
07:29(12)120:28
07:10(12) |06:00
07:27 (12) ] 20:30
07:12(12) |05:58
07:23 (12) ] 20:32

l 05:56
l 20:34
l 05:54
l 20:36
l 05:52
l 20:37
l 05:49
l 20:39
l 05:47
l 20:41
l 05:45
l 20:43
l
l
l 419

12

15

18

20

23

25

27

26

25

23

21

19

16

11

297

l Mai

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

07:14(11) |05;39
07:15 (11) I 20:48
07:11 (11) | 05:37
07:17 (11) | 20:50
07:09 (11) | 05:35
07:18(11)120:52
07:06 (11) | 05:33
07:18(11)120:54
07:04 (11) | 05:31
07:19(11)120:56
07:01 (11) | 05:29
07:19(11)120:58
06:59 (11) | 05:27
07:19(11)120:59
06:57(11)105:25
07:20 (11) | 21:01
06:54(11)105:23
07:19(11)121:03
06:52(11)105:21
07:19(11)121:05
06:52(11)105:19
07:18(11)121:06
06:52(11)105:18
07:17(11)121:08
06:53(11)105:16
07:16(11)121:10
06:54(11)105:14
07:15(11)121:12
06:54(11)105:12
07:13(11)121:13
06:55(11)105:11
07:11(11) |21:15
06:58 (11) I 05:09
07:09(11)121:17

l 05:08
l 21:18
105:06
l 21:20
l 05:05
l 21:21
l 05:03
l 21:23
l 05:02
l 21:25
l 05:00
l 21:26
104:59
l 21:28
104:58
l 21:29
104:57
l 21:30
104:55
l 21:32
104:54
l 21:33
104:53
l 21:34
l 494
l

10

12

14

16

18

20

21

23

23

22

21

19

18

16

13

10

06:09 (10)
06:10 (10)
06:07 (10)
06:11 (10)
06:05 (10)
06:12 (10)
06:03 (10)
06:13 (10)
06:01 (10)
06:13 (10)
05:59 (10)
06:13 (10)
05:57 (10)
06:13(10)
05:56 (10)
06:14 (10)
05:54 (10)
06:14(10)
05:52 (10)
06:13(10)
05:51 (10)
06:14 (10)
05:50 (10)
06:13 (10)
05:50 (10)
06:12 (10)
05:51 (10)
06:12(10)
05:52 (10)
06:11(10)
05:53 (10)
06:11(10)
05:53 (10)
06:09 (10)
05:55 (10)
06:08 (10)
05:56 (10)
06:06 (10)
05:59 (10)
06:04 (10)

l Juni

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

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

511
293

10

10

10

10

10

10

10

05:19 (9)
05:21 (9)
05:19 (9)
05:22 (9)
05:19(9)
05:24 (9)
05:18(9)
05:24 (9)
05:18(9)
05:25 (9)
05:18(9)
05:26 (9)
05:18(9)
05:26 (9)
05:18(9)
05:27 (9)
05:18(9)
05:27 (9)
05:18(9)
05:28 (9)
05:18(9)
05:28 (9)
05:18(9)
05:28 (9)
05:18(9)
05:28 (9)
05:19 (9)
05:29 (9)
05:19(9)
05:29 (9)
05:19 (9)
05:29 (9)
05:20 (9)
05:29 (9)
05:20 (9)
05:29 (9)
05:21 (9)
05:29 (9)
05:21 (9)
05:29 (9)
05:22 (9)
05:29 (9)

168

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

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

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

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

19-095-GBK-02
Beschreibung:

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

Uzenzierter AnNWtder;

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49(0)42179400600
info@th-ingenieure.de
Berechnet

20.08.2019 10:57/3.2.744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: D -10 4
oraussetzungen für Berechnung des Schattenwurfs

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

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

Sonnenscheinstunden
astr. max. mögl. Beschattung

l Juli

l l 04:47
l 21:52

2 | 04:47
l 21:52

3 |04:48
l 21:51

4 | 04:49
l 21:51

5 | 04:50
l 21:50

6 | 04:51
l 21:50

7 | 04:52
l 21:49

8 | 04:53
121:48

9 | 04:54
|21:48

10 l 04:55
l 21:47

11 l 04:56
121:46

12 | 04:57
l 21:45

13 | 04:58
121:44

14 | 04:59
l 21:43

15 l 05:01
l 21:42

16 | 05:02
l 21:41

17 | 05:03
121:40

18 | 05:05
l 21:39

19 | 05:06
l 21:37

20 l 05:07
l 21:36

21 | 05:09
21:35
05:10
21:33

23 | 05:12
21:32
05:13
21:30
05:15
21:29
05:16
21:27
05:18
21:26
05:20
21:24
05:21
21:22
05:23
21:21
05:25
21:19

514

22

24

25

26

27

28

29

30

31

05:22 (9)
05:28 (9)
05:23 (9)
05:28 (9)
05:24 (9)
05:27 (9)
05:25 (9)
05:27 (9)

06:09 (10)
5 06:14(10)

06:07 (10)
10 06:17(10)

06:05 (10)
13 06:18(10)

06:04 (10)
16 06:20 (10)

06:03 (10)
18 06:21 (10)

06:03 (10)
19 06:22(10)

06:02 (10)
20 06:22(10)

06:01 (10)
22 06:23 (10)

139

l August

l 05:26
] 21:17
l 05:28
l 21:15
l 05:30
] 21:14
l 05:31
l 21:12
l 05:33
l 21:10
l 05:35
l 21:08
l 05:36
121:06
l 05:38
121:04
105:40
l 21:02
l 05:42
121:00
] 05:43
l 20:58
l 05:45
l 20:56
l 05:47
l 20:54
l 05:49
] 20:52
l 05:51
l 20:50
] 05:52
l 20:47
] 05:54
l 20:45
l 05:56
l 20:43
l 05:58
l 20:41
l 05:59
l 20:39
106:01
l 20:36
106:03
120:34
106:05
l 20:32
106:07
l 20:29
|06:08
l 20:27
106:10
l 20:25
|06:12
l 20:23
106:14
l 20:20
106:16
] 20:18
106:17
] 20:15
106:19
] 20:13
l 462
l

l September

22

23

21

20

18

16

14

12

10

14

18

21

23

24

26

305

06:01 (10)
06:23 (10)
06:01 (10)
06:24 (10)
06:02 (10)
06:23 (10)
06:04 (10)
06:24 (10)
06:06 (10)
06:24 (10)
06:07 (10)
06:23 (10)
06:09 (10)
06:23 (10)
06:10(10)
06:22 (10)
06:12(10)
06:22 (10)
06:14(10)
06:22 (10)
06:15 (10)
06:20 (10)
06:17(10)
06:19(10)

07:03 (11)
07:11 (11)
06:59 (11)
07:13 (11)
06:57 (11)
07:15 (11)
06:56 (11)
07:17 (11)
06:54 (11)
07:17 (11)
06:53 (11)
07:17 (11)
06:52 (11)
07:18(11)

l 06:21
l 20:11
l 06:23
|20:08
l 06:25
|20:06
l 06:26
l 20:03
l 06:28
l 20:01
l 06:30
l 19:58
l 06:32
l 19:56
l 06:33
l 19:54
l 06:35
l 19:51
l 06:37
l 19:49
l 06:39
119:46
l 06:41
119:44
106:42
l 19:41
106:44
l 19:39
106:46
l 19:36
106:48
l 19:34
|06:50
l 19:31
106:51
l 19:29
106:53
l 19:26
106:55
l 19:24
106:57
l 19:21
106:58
l 19:19
l 07:00
l 19:16
l 07:02
l 19:14
107:04
l 19:11
l 07:06
l 19:09
l 07:07
l 19:06
l 07:09
l 19:04
l 07:11
l 19:01
l 07:13
l 18:59
l
l
l 384
l

26

26

24

21

19

17

14

11

13

19

23

25

32

06:51 (11)
07:17 (11)
06:52 (11)
07:18 (11)
06:54 (11)
07:18 (11)
06:56 (11)
07:17 (11)
06:57 (11)
07:16 (11)
06:59 (11)
07:16 (11)
07:01 (11)
07:15 (11)
07:02 (11)
07:13 (11)
07:04 (11)
07:12 (11)
07:06 (11)
07:10 (11)

07:57 (12)
08:10 (12)
07:54 (12)
08:13 (12)
07:52 (12)
08:15 (12)
07:50 (12)
08:15 (12)
07:49 (12)
08:16 (12)
07:48 (12)
08:17 (12)
07:47 (12)
08:17 (12)
07:46 (12)
08:18 (12)
07:45 (12)
08:17 (12)
07:44 (12)

33 08:17(12)

433

l Oktober

l 07:15
l 18:56
l 07:17
l 18:54
l 07:18
l 18:51
l 07:20
l 18:49
l 07:22
l 18:47
l 07:24
118:44
l 07:26
l 18:42
l 07:28
118:39
l 07:29
l 18:37
l 07:31
|18;34
l 07:33
l 18:32
l 07:35
l 18:30
l 07:37
l 18:27
l 07:39
l 18:25
l 07:41
l 18:23
l 07:42
l 18:20
107:44
l 18:18
107:46
l 18:16
107:48
l 18:13
l 07:50
l 18:11
l 07:52
l 18:09
l 07:54
|18:06
] 07:56
118:04
l 07:58
l 18:02
108:00
l 18:00
l 08:02
l 17:58
107:04
l 16:55
107:06
l 16:53
107:08
l 16:51
107:09
l 16:49
l 07:11
l 16:47
l 330
l

l Novembet Dezember

33

32

29

26

24

21

17

14

10

07:44 (12)
08:17(12)
07:45 (12)
08:17(12)
07:47 (12)
08:16(12)
07:49 (12)
08:15(12)
07:51 (12)
08:15 (12)
07:52 (12)
08:13 (12)
07:54 (12)
08:11 (12)
07:56 (12)
08:10 (12)
07:58 (12)
08:08 (12)
08:00 (12)
08:05 (12)

211

l 07:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39
l 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
l 16:30
l 07:31
l 16:28
l 07:33
l 16:26
l 07:35
l 16:24
l 07:37
l 16:23
l 07:39
l 16:21
l 07:41
l 16:19
l 07:43
l 16:18
107:44
l 16:16
107:46
l 16:15
107:48
l 16:13
l 07:50
l 16:12
l 07:52
l 16:10
l 07:54
l 16:09
l 07:56
l 16:08
l 07:57
l 16:06
l 07:59
l 16:05
108:01
l 16:04
|08:03
l 16:03
108:04
l 16:02
l 08:06
l 16:01
l 08:08
l 16:00
l
l
l 259

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

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

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

Zei4iunkt (SS:MM) Schattenanfang
Zeitpunkt (SS;MM) Schattenende

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

windPRO 3. 2. 744 l EMD Intematkjnal A/S, Tel. +45 96 3S 14 W, nvm. eind.dk. windpmiSlemcl.dk 23. 08. 2019 08:25 / 10 WJ HO PRO
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Projekt:

19-095-GBK-02
Besdreibung:

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

Uzenzierter Anwender:

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

20.08.2019 10:57/3.2.744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: E -10 5
oraussetzungen für Berechnung des Schattenwurfs

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

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

[Januar | Februar | März

l l 08:35 | 08:06
l 16:02 | 16:53

2 | 08:35 | 08:04
l 16:04 | 16:55

3 | 08:35 | 08:02
l 16:05 | 16:57

4 | 08:35 l 08:01
l 16:06 | 16:59

5 | 08:35 | 07:59
l 16:07 | 17:01

6 | 08:34 | 07:57
l 16:08 | 17:04

7 | 08:34 | 07:55
l 16:10 | 17:06

8 | 08:33 | 07:53
l 16:11 | 17:08

9 | 08:33 l 07:51
l 16:13 | 17:10

10 l 08:32 | 07:49
l 16:14 | 17:12

11 l 08:32 | 07:48
l 16:15 | 17:14

12 | 08:31 | 07:46
l 16:17 | 17:16

13 | 08:30 | 07:44
l 16:19 | 17:18

14 | 08:29 | 07:41
l 16:20 | 17:20

15 | 08:28 | 07:39
l 16:22 | 17:22

16 | 08:27 | 07:37
l 16:24 | 17:24

17 | 08:26 | 07:35
l 16:25 | 17:26

18 | 08:25 | 07:33
l 16:27 | 17:28

19 | 08:24 | 07:31
l 16:29 | 17:30

20 | 08:23 | 07:29
l 16:31 l 17:32

21 | 08:22 | 07:27
l 16:32 | 17:34

22 | 08:21 | 07:24
l 16:34 | 17:36

23 | 08:19 | 07:22
l 16:36 ] 17:38

24 | 08:18 | 07:20
l 16:38 l 17:40

25 | 08:17 | 07:18
l 16:40 l 17:42

26 | 08:15 | 07:15
l 16:42 | 17:44

27 l 08:14 |07:13
l 16:44 ] 17:46

28108:12 |07:11
l 16:46 | 17:48

29 | 08:11 |
l 16:46 |

30 | 08:09 |
l 16:50 |

31 l 08:08 |
l 16:51 |

Sonnenscheinstunden l 248 | 271
astr.max.mögl.Beschattung | l

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

365

12

16

19

22

25

28

31

33

32

32

32

31

29

28

26

22

19

13

07:35 (12)
07:38 (12)
07:33 (12)
07:41 (12)
07:30 (12)
07:42 (12)
07:28 (12)
07:44 (12)
07:25 (12)
07:44 (12)
07:23 (12)
07:45 (12)
07:21 (12)
07:46 (12)
07:18 (12)
07:46 (12)
07:16 (12)
07:47 (12)
07:13(12)
07:46 (12)
07:14(12)
07:46 (12)
07:13(12)
07:45 (12)
07:13(12)
07:45 (12)
07:13(12)
07:44 (12)
07:14(12)
07:43 (12)
07:14(12)
07:42 (12)
07:15(12)
07:41 (12)
07:16(12)
07:38 (12)
07:18(12)
07:37 (12)
07:20 (12)
07:33 (12)

07:21 (11)
07:23 (11)

463

[April

l 06:53
l 19:49
l 06:50
l 19:51
106:48
l 19:53
106:46
l 19:54
l 06:43
l 19:56
l 06:41
l 19:58
l 06:38
l 20:00
l 06:36
l 20:02
l 06:33
120:04
l 06:31
l 20:06
l 06:29
l 20:08
] 06:26
l 20:09
l 06:24
l 20:11
l 06:21
l 20:13
l 06:19
l 20:15
l 06:17
l 20:17
l 06:14
l 20:19
l 06:12
l 20:21
l 06:10
l 20:23
l 06:07
l 20:24
106:05
l 20:26
106:03
l 20:28
106:00
l 20:30
l 05:58
l 20:32
l 05:56
l 20:34
l 05:54
l 20:36
l 05:52
l 20:37
l 05:49
l 20:39
l 05:47
l 20:41
l 05:45
l 20:43
l
l
l 419
l

13

16

18

21

23

25

27

25

25

23

21

18

15

07:18 (11)
07:24 (11)
07:16 (11)
07:25 (11)
07:14 (11)
07:27 (11)
07:11 (11)
07:27 (11)
07:09 (11)
07:27 (11)
07:06 (11)
07:27 (11)
07:04 (11)
07:27 (11)
07:01 (11)
07:26 (11)
06:59 (11)
07:26 (11)
07:00 (11)
07:25 (11)
06:59 (11)
07:24 (11)
07:00 (11)
07:23 (11)
07:01 (11)
07:22 (11)
07:02 (11)
07:20 (11)
07:03 (11)
07:18(11)
07:06 (11)
07:15(11)

06:15(10)
l 06:16(10)

06:13(10)
4 06:17(10)

l Mai

l 05:43
l 20:45
l 05:41
l 20:47
l 05:39
120:48
l 05:37
l 20:50
l 05:35
l 20:52
l 05:33
l 20:54
l 05:31
l 20:56
l 05:29
l 20:58
l 05:27
l 20:59
l 05:25
l 21:01
l 05:23
l 21:03
l 05:21
l 21:05
l 05:19
l 21:06
l 05:18
l 21:08
l 05:16
l 21:10
l 05:14
l 21:12
l 05:12
l 21:13
l 05:11
l 21:15
l 05:09
l 21:17
l 05:08
l 21:18
l 05:06
l 21:20
l 05:05
l 21:21
l 05:03
l 21:23
l 05:02
l 21:25
l 05:00
l 21:26
104:59
l 21:28
104:58
l 21:29
104:57
l 21:30
104:55
l 21:32
104:54
l 21:33
104:53
l 21:34
l 494

10

12

14

16

18

20

21

23

22

21

20

19

17

14

11

06:11(10)
06:18(10)
06:09 (10)
06:19(10)
06:07 (10)
06:19(10)
06:05 (10)
06:19(10)
06:03 (10)
06:19(10)
06:01 (10)
06:19(10)
05:59 (10)
06:19(10)
05:57 (10)
06:18(10)
05:56 (10)
06:19 (10)
05:56 (10)
06:18 (10)
05:56 (10)
06:17 (10)
05:57 (10)
06:17 (10)
05:57 (10)
06:16 (10)
05:58 (10)
06:15 (10)
06:00 (10)
06:14 (10)
06:01 (10)
06:12 (10)
06:03 (10)
06:11 (10)

l Juni

04:52
21:36
04:51
21:37
04:50
21:38
04:49
21:39
M-. 4S
21:41
04:48
21:42
04:47
21:43
04:46
21:44
04:46
21:45

104:45
21:46
04:45
21:46

104:44
21:47

104:44
21:48

|04:43
21:49

104:43
21:49

104:43
21:50

104:43
21:50
04:43
21:51
04:43
21:51
04:43
21:52
04:43
21:52
04:43
21:52
04:43
21:52
04:43
21:53
04:44
21:53
04:44
21:53
04:44
21:53
04:45
21:53
04:45
21:52
04:46
21:52

511
299 273

11

12

14

15

16

17

18

19

20

20

21

21

22

22

22

23

23

23

23

22

22

22

22

21

21

20

535

05:25 (9)
05:27 (9)
05:24 (9)
05:29 (9)
05:23 (9)
05:30 (9)
05:23 (9)
05:32 (9)
05:22 (9)
05:33 (9)
05:21 (9)
05:33 (9)
05:21 (9)
05:35 (9)
05:20 (9)
05:35 (9)
05:20 (9)
05:36 (9)
05:19 (7)
05:36 (9)
05:19(7)
05:37 (9)
05:19 (7)
05:38 (9)
05:18 (7)
05:38 (9)
05:18(7)
05:38 (9)
05:18(7)
05:39 (9)
05:18(7)
05:39 (9)
05:18(7)
05:40 (9)
05:18(7)
05:40 (9)
05:18(7)
05:40 (9)
05:18(7)
05:41 (9)
05:18(7)
05:41 (9)
05:18(7)
05:41 (9)
05:19(7)
05:42 (9)
05:19(7)
05:41 (9)
05:19(7)
05:41 (9)
05:20 (7)
05:42 (9)
05:20 (7)
05:42 (9)
05:21 (7)
05:42 (9)
05:21 (7)
05:42 (9)
05:22 (7)
05:42 (9)

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

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

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

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

19-095-GBK-02
Beschreibung:

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

Uzenzierter Anwender:

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

20.08.2019 10:57/3.2.744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: E -10 5
oraussetEungen für Berechnung des Schattenwurfs

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

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

Sonnenscheinstunden
astr.max.mögl.Beschattung

l Juli

l l 04:47
l 21:52

2 | 04:47
l 21:52

3 |04:48
l 21:51

4 | 04:49
l 21:51

5 | 04:50
l 21:50

6 | 04:51
l 21:50

7 | 04:52
l 21:49

8 | 04:53
121:48

9 | 04:54
121:48

10 l 04:55
l 21:47

11 l 04:56
121:46

12 | 04:57
l 21:45

13 | 04:58
|21:44

14 | 04:59
l 21:43

15 | 05:01
l 21:42

16 l 05:02
l 21:41

17 | 05:03
|21:40

18 | 05:05
l 21:39

19 | 05:06
l 21:37

20 | 05:07
21:36
05:09
21:35
05:10
21:33
05:12
21:32
05:13
21:30
05:15
21:29
05:16
21:27
05:18
21:26
05:20
21:24
05:21
21:22
05:23
21:21
05:25
21:19

514

21

22

23

24

25

26

27

20

19

18

17

16

15

M

12

11

05:22 (7)
05:42 (9)
05:23 (7)
05:42 (9)
05:24 (7)
05:42 (9)
05:25 (7)
05:42 (9)
05:25 (9)
05:41 (9)
05:26 (9)
05:41 (9)
05:27 (9)
05:41 (9)
05:28 (9)
05:40 (9)
05:29 (9)
05:40 (9)
05:30 (9)
05:39 (9)
05:31 (9)
05:38 (9)
05:32 (9)
05:37 (9)
05:33 (9)
05:35 (9)

06:13 (10)
8 06:21 (10)

06:12 (10)
11 06:23 (10)

06:10 (10)
14 06:24 (10)

06:09 (10)
17 06:26 (10)

215

[August

l 05:26
121:17
l 05:28
l 21:15
l 05:30
l 21:14
l 05:31
l 21:12
l 05:33
l 21:10
l 05:35
l 21:08
l 05:36
l 21:06
l 05:38
|21:04
105:40
l 21:02
l 05:42
l 21:00
l 05:43
l 20:58
l 05:45
l 20:56
l 05:47

20:54
05:49
20:52
05:51
20:50
05:52
20:47
05:54
20:45
05:56
20:43
05:58
20:41
05:59
20:39
06:01
20:36

106:03
l 20:34
|06:05
l 20:32
106:07
l 20:29
|06:OS
l 20:27
106:10
l 20:25
106:12
l 20:23
106:14
l 20:20
106:16
l 20:18
106:17
l 20:15
106:19
l 20:13
l 462

l September

18

21

21

22

23

22

20

18

16

14

12

10

13

17

06:08 (10)
06:26 (10)
06:07 (10)
06:28 (10)
06:06 (10)
06:27 (10)
06:06 (10)
06:28 (10)
06:06 (10)
06:29 (10)
06:07 (10)
06:29 (10)
06:09 (10)
06:29(10)
06:10(10)
06:28 (10)
06:12 (10)
06:28 (10)
06:14(10)
06:28 (10)
06:15 (10)
06:27 (10)
06:l7(10)
06:27 (10)
06:19(10)
06:27 (10)
06:20(10)
06:25 (10)
06:22(10)
06:24(10)

20

285

07:11 (11)
07:14 (11)
07:05 (11)
07:18 (11)
07:03 (11)
07:20 (11)
07:02 (11)
07:22 (11)

06:21
20:11
06:23
20:08
06:25
20:06
06:26
20:03
06:28
20:01
06:30
19:58
06:32
19:56

l 06:33
19:54
06:35
19:51
06:37
19:49
06:39
19:46
06:41
19:44
06:42
19:41

106:44
19:39

106:46
19:36
06:43
19:34

106:50
19:31

106:51
19:29
06:53
19:26
06:55
19:24
06:57
19:21
06:58
19:19
07:00
19:16
07:02
19:14
07:04
19:11
07:06
19:09
07:07
19:06
07:09
19:04
07:11
19:01
07:13
18:59

384

23

25

25

27

26

24

22

19

17

14

11

20

23

26

27

29

06:59 (11)
07:22 (11)
06:58 (11)
07:23 (11)
06:58 (11)
07:23 (11)
06:57 (11)
07:24 (11)
06:57 (11)
07:23 (11)
06:59 (11)
07:23 (11)
07:01 (11)
07:23 (11)
07:02 (11)
07:21 (11)
07:04(11)
07:21 (11)
07:06 (11)
07:20 (11)
07:08 (11)
07:19 (11)
07:09 (11)
07:17 (11)
07:11 (11)
07:15 (11)

08:09 (12)
2 08:11 (12)

08:03 (12)
14 08:17(12)

08:00 (12)
08:20 (12)
07:58 (12)
08:21 (12)
07:57 (12)
08:23 (12)
07:55 (12)
08:22 (12)
07:54 (12)
08:23 (12)

386

(Oktober

l 07:15
l 18:56
l 07:17
l 18:54
l 07:18
l 18:51
l 07:20
l 18:49
l 07:22
l 18:47
l 07:24
l 18:44
l 07:26
l 18:42
l 07:28
l 18:39
l 07:29
l 18:37
l 07:31
l 18:34
l 07:33
l 18:32
l 07:35
l 18:30
l 07:37
l 18:27
l 07:39
l 18:25
l 07:41
l 18:23
l 07:42
l 18:20
107:44
l 18:18
107:46
l 18:16
107:48
l 18:13
l 07:50
l 18:11
l 07:52
l 18:09
l 07:54
l 18:06
l 07:56
l 18:04
l 07:58
l 18:02
l 08:00
l 18:00
l 08:02
l 17:58
107:04
l 16:55
107:06
l 16:53
107:08
l 16:51
107:09
l 16:49
] 07:11
l 16:47
l 330
l

l Novembef Dezember

31

32

32

33

33

30

28

25

22

19

16

13

07:53 (12)
08:24 (12)
07:52 (12)
08:24 (12)
07:52 (12)
08:24 (12)
07:51 (12)
08:24 (12)
07:51 (12)
08:24 (12)
07:52 (12)
08:22 (12)
07:54 (12)
08:22 (12)
07:56 (12)
08:21 (12)
07:58 (12)
08:20 (12)
08:00 (12)
08:19 (12)
08:02 (12)
08:18(12)
08:04 (12)
08:17 (12)
08:06 (12)
08:15 (12)
08:08 (12)
08:12(12)

327

l 07:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39
l 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
l 16:30
l 07:31
l 16:28
l 07:33
l 16:26
l 07:35
l 16:24
l 07:37
l 16:23
l 07:39
l 16:21
l 07:41
l 16:19
l 07:43
l 16:18
107:44
l 16:16
|07:46
l 16:15
107:48
l 16:13
l 07:50
l 16:12
l 07:52
l 16:10
l 07:54
l 16:09
l 07:56
l 16:08
l 07:57
l 16:06
l 07:59
l 16:05
l 08:01
116:04
108:03
l 16:03
108:04
l 16:02
l 08:06
l 16:01
l 08:08
l 16:00
l
l
l 259

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

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

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

Zeitpunkt (SS:MM) Schattenanfäng
Zeitpunkt (SS:MM) Schattenende

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

19-095-GBK-02
Beschreibung:

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

Uzenzferter Anwencfer:

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

20.08.2019 10:57/3.2.744

SHADOW - Kalender
erechnun : Zusatzbetastun Schattenreze tor: F -10 6
oraussetzungen für Berechnung des Schattenwurfs

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

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

l Januar [Februar

Sonnenscheinstunden
astr. max. mögl. Beschattung

l l 08:35
l 16:02

2 | 08:35
l 16:04

3 | 08:35
l 16:05

4 | 08:35
l 16:06

5 l 08:35
l 16:07

6 | 08:34
l 16:08

7 | 08:34
l 16:10

8 | 08:33
l 16:11

9 | 08:33
l 16:13

10 l 08:32
16:14
08:32
16:15
08:31
16:17
08:30
16:19
08:29
16:20
08:28
16:22
08:27
16:24

08:26
16:25
08:25
16:27

19 | 08:24
16:29
08:23
16:31
08:22
16:32
08:21
16:34
08:19
16:36
08:18
16:38
08:17
16:40
08:15
16:42
08:14
16:44
08:12
16:46
08:11
16:48
08:09
16:50
08:08
16:51

248

11

12

13

14

15

16

17

18

20

21

22

23

24

25

26

27

28

29

30

31

l 08:06
l 16:53
|08:04
l 16:55
|08:02
l 16:57
l 08:01
l 16:59
l 07:59
l 17:01
[07:57
l 17:04
l 07:55
l 17:06
l 07:53
l 17:08
l 07:51
l 17:10
l 07:50
l 17:12
l 07:48
l 17:14
[ 07:46
l 17:16
107:44
l 17:18
l 07:41
l 17:20
l 07:39
l 17:22
l 07:37
l 17:24
l 07:35
l 17:26
[ 07:33
l 17:28
l 07:31
l 17:30
l 07:29
l 17:32
l 07:27
l 17:34
l 07:24
l 17:36
l 07:22
l 17:38
l 07:20
l 17:40
l 07:18
l 17:42
l 07:15
l 17:44
l 07:13
l 17:46
l 07:11
l 17:48
t

271

10

17

l März l April l Mai l Juni

107:08 07:35(12)106:53 07:18(11)105:43 06:11(10)104:52 05:25(7)
l 17:50 14 07:49 (12) | 19:49 15 07:33 (11) | 20:45 15 06:26 (10) I 21:36 22 05:47 (9)
i 07:06 07:33 (12) | 06:50 07:16 (11) | 05:41 06:09 (10) | 04:51 05:24 (7)
117:52 17 07:50(12)119:51 18 07:34(11)120:47 17 06:26(10)121:37 24 05:48(9)
107:04 07:30(12)106:48 07:14(11)105:39 06:07(10)104:50 05:23(7)
117:54 20 07:50(12)119:53 20 07:34(11)120:49 19 06:26(10)121:38 25 05:48(9)
107:01 07:28(12)106:46 07:11(11)105:37 06:05(10)104:49 05:23(7)
|17:56 23 07:51(12)119:54 22 07:33(11)120:50 20 06:25(10)121:39 26 05:49(9)
i 06:59 07:25 (12) | 06:43 07:09 (11) | 05:35 06:03 (10) | 04:48 05:22 (7)
l 17:58 26 07:51 (12) | 19:56 24 07:33 (11) | 20:52 22 06:25 (10) | 21:41 28 05:50 (9)
l 06:57 07:23 (12) | 06:-11 07:06 (11) I 05:33 06:02 (10) | 04:48 05:21 (7)
i 18:00 29 07:52 (12) | 19:58 26 07:32 (11) | 20:54 22 06:24 (10) | 21:42 29 05:50 (9)
i 06:54 07:21 (12) I 06:38 07:07 (11) | 05:31 06:02 (10) | 04:47 05:21 (7)
i 18:01 31 07:52 (12) | 20:00 25 07:32 (11) | 20:56 22 06:24 (10) | 21:43 30 05:51 (9)
l 06:52 07:20 (12) | 06:36 07:06 (11) | 05:29 06:03 (10) I 04:46 05:20 (7)
i 18:03 31 07:51 (12) | 20:02 24 07:30 (11) | 20:58 20 06:23 (10) | 21:44 31 05:51 (9)
i 06:49 07:20 (12) | 06:33 07:07 (11) | 05:27 06:04 (10) | 04:46 05:20 (7)
i 18:05 31 07:51 (12) | 20:04 22 07:29 (11) I 20:59 19 06:23 (10) | 21:45 31 05:51 (9)
l 06:47 07:20 (12) | 06:31 07:09 (11) | 05:25 06:05 (10) | 04:45 05:19 (7)
l 18:07 30 07:50 (12) | 20:06 19 07:28 (11) | 21:01 16 06:21 (10) | 21:46 32 05:51 (9)
i 06:45 07:20 (12) | 06:29 07:09 (11) | 05:23 06:06 (10) I 04:45 05:19 (7)
i 18:09 30 07:50 (12) | 20:08 17 07:26 (11) | 21:03 14 06:20 (10) | 21:46 33 05:52 (9)
l 06:42 07:20 (12) | 06:26 07:11 (11) | 05:21 06:08 (10) | 04:44 05:19 (7)
118:11 28 07:48(12)120:09 13 07:24(11)121:05 10 06:18(10)121:47 34 05:53(9)
[06:40 07:21(12)106:24 07:17(11)105:19 06:11(10)104:44 05:18(7)
j 18:13 27 07:48 (12) 1 20:11 1 07:18(11)121:06 4 06:15(10)121:48 34 05:52(9)
i 06:37 07:22 (12) I 06:21 105:18 104:43 05:18 (7)
118:15 24 07:46(12)120:13 121:08 121:49 35 05:53(9)
106:35 07:23(12)106:19 105:16 104:43 05:18(7)
|l8:17 21 07:44(12)120:15 121:10 I 21:49 35 05:53(9)
i 06:32 07:24 (12) | 06:17 I 05:14 I 04:43 05:18 (7)
118:19 18 07:42(12)120:17 121:12 121:50 35 05:53(9)
l 06:30 07:28 (12) | 06:14 I 05:12 I 04:43 05:18 (7)
|18:21 11 07:39(12)120:19 121:13 121:50 36 05:54(9)
j 06:27 106:12 105:11 104:43 05:18(7)
i 18:23 ] 20:21 l 21:15 l 21:51 36 05:54 (9)
i 06:25 106:10 105:09 [04:43 05:18(7)
i 18:24 l 20:23 l 21:17 l 21:51 36 05:54 (9)
106:23 106:07 105:08 104:43 05:18(7)
i 18:26 l 20:24 l 21:18 l 21:52 36 05:54 (9)
106:20 106:05 105:06 104:43 05:18(7)
i 18:28 l 20:26 l 21:20 l 21:52 37 05:55 (9)
106:18 106:03 105:05 104:43 05:18(7)
l 18:30 l 20:28 l 21:21 l 21:52 37 05:55 (9)
106:15 106:00 105:03 05:34(9)104:43 05:19(7)
i 18:32 l 20:30 l 21:23 2 05:36 (9) | 21:52 37 05:56 (9)
106:13 105:58 105:02 05:33(9)104:43 05:19(7)
i 18:34 i 20:32 [ 21:25 6 05:39 (9) I 21:53 36 05:55 (9)
i 06:10 105:56 105:00 05:32(9)104:44 05:19(7)
i 18:36 i 20:34 l 21:26 9 05:41 (9) | 21:53 36 05:55 (9)

07;42 (12) i 06:08 l 05:54 06:21 (10) | 04:59 05:31 (9) | 04:44 05:20 (7)
07:43 (12) i 18:38 I 20:36 2 06:23 (10) | 21:28 11 05:42 (9) | 21:53 36 05:56 (9)
07:40(12)106:05 105:52 06:19(10)104:58 05:30(9)104:44 05:20(7)
07:46(12)118:40 l 20:37 5 06:24(10)121:29 13 05:43(9)121:53 36 05:56(9)
07:38(12)106:03 06:28(11)105:49 06:17(10)104:57 05:29(9)104:45 05:21(7)
07:48 (12) i 18:41 1 06:29 (11) | 20:39 8 06:25 (10) I 21:30 16 05:45 (9) | 21:53 35 05:56 (9)

106:00 06:26(11)105:47 06:15(10)104:55 05:28(9)104:45 05:21(7)
118:43 5 06:31(11)120:41 10 06:25(10)121:32 17 05:45(9)121:52 35 05:56(9)
105:58 06:23(11)105:45 06:13(10)104:54 05:27(9)104:46 05:22(7)
|18:45 9 06:32(11)120:43 13 06:26(10)121:33 19 05:46(9)121:52 35 05:57(9)
i 06:55 07:21 (11) | 1 04:53 05:26 (9) |
119:47 12 07:33(11)1 121:35 21 05:47(9)
l 365 l 419 l 494 l 511
i 438 l 284 l 334 l 988

Tabellen-Layout; Die Daten für jeden Tag sind in folgender Matrbc wiedergegeben (Sommeizeit wie Bezug^jahr):

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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pro.tekt: Beschreibung:

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

Uzenderter Anwender:

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

20.08.2019 10:57/3.2.744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: F -10 6
oraussetzungen für Berechnung des Schattenwurfs

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

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtaj ng

Die Windenergieanlage/n ist/sind immer in Betrieb

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
astr. max. mögl. Beschattung

l Juli

04:47
21:52
04:47
21:52
04:48
21:51
04:49
21:51
04:50
21:50
04:51
21:50
04:52
21:49
04:53
21:48
04:54
21:48
04:55
21:47
04:56
21:46
04:57
21:45
04:58
21:44
04:59
21:43
05:01
21:42
05:02
21:41
05:03
21:40
05:05
21:39
05:06
21:37
05:07
21:36
05:09
21:35
05:10
21:33
05:12
21:32
05:13
21:30
05:15
21:29
05:16
21:27
05:18
21:26
05:20
21:24
05:21
21:22
05:23
21:21
05:25
21:19

514

34

33

33

32

31

30

30

29

27

26

25

24

22

21

19

17

15

13

11

05:22 (7)
05:56 (9)
05:23 (7)
05:56 (9)
05:24 (7)
05:57 (9)
05:25 (7)
05:57 (9)
05:25 (7)
05:56 (9)
05:26 (7)
05:56 (9)
05:27 (7)
05:57 (9)
05:28 (7)
05:57 (9)
05:29 (7)
05:56 (9)
05:30 (7)
05:56 (9)
05:31 (7)
05:56 (9)
05:32 (7)
05:56 (9)
05:33 (7)
05:55 (9)
05:34 (9)
05:55 (9)
05:36 (9)
05:55 (9)
05:37 (9)
05:54 (9)
05:38 (9)
05:53 (9)
05:39 (9)
05:52 (9)
05:40 (9)
05:51 (9)
05:42 (9)
05:51 (9)
05:43 (9)
05:49 (9)
05:45 (9)
05:47 (9)

l August

l 05:26
l 21:17
l 05:28
l 21:15
l 05:30
l 21:14
l 05:31
l 21:12
l 05:33
l 21:10
l 05:35
l 21:08
l 05:36
l 21:06
l 05:38
121:04
[05:40

21:02
05:42
21:00
05:43
20:58
05:45
20:56
05:47
20:54
05:49
20:52
05:51
20:50
05:52
20:47
05:54
20:45
05:56
20:43
05:58
20:41
05:59
20:39
06:01
20:36
06:03
20:34
06:05
20:32
06:07
20:29
06:08
20:27
06:10
20:25
06:12
20:23
06:14
20:20
06:16
20:18
06:17
20:15
06:19
20:13

462

l September

489

14

16

19

20

21

23

22

21

19

17

15

13

11

06:22 (10)
06:24 (10)
06:19(10)
06:28 (10)
06:16(10)
06:30(10)
06:15 (10)
06:31 (10)
06:14(10)
06:33 (10)
06:13 (10)
06:33 (10)
06:13 (10)
06:34 (10)
06:11 (10)
06:34 (10)
06:12 (10)
06:34 (10)
06:14(10)
06:35 (10)
06:15 (10)
06:34 (10)
06:17 (10)
06:34 (10)
06:19 (10)
06:34 (10)
06:20 (10)
06:33 (10)
06:22 (10)
06:33 (10)
06:23 (10)
06:31 (10)
06:25 (10)
06:31 (10)
06:27 (10)
06:30 (10)

259

l 06:21
l 20:11
[06:23
l 20:08
106:25
120:06
l 06:26
l 20:03
l 06:28
l 20:01
l 06:30
l 19:58
l 06:32
l 19:56
l 06:33
l 19:54
l 06:35
l 19:51
106:37
l 19:49
106:39
l 19:16
106:41
l 19:44
106:42
l 19:41
106:44
l 19:39
106:46
] 19:36
106:48
l 19:34
106:50
l 19:31
|06:51
l 19:29
106:53
l 19:26
106:55
l 19:24
106:57
l 19:21
106:58
] 19:19
l 07:00
] 19:16
l 07:02
l 19:14
107:04
l 19:11
l 07:06
l 19:09
l 07:07
l 19:06
l 07:09
l 19:04
l 07:11
l 19:01
l 07:13
l 18:59
l
l
l 384
l

15

19

21

23

25

26

25

23

21

19

16

14

11

12

18

21

330

07:12 (11)
07:21 (11)
07:09 (11)
07:24 (11)
07:07 (11)
07:26 (11)
07:06 (11)
07:27 (11)
07:04 (11)
07:27 (11)
07:03 (11)
07:28 (11)
07:02 (11)
07:28 (11)
07:02 (11)
07:27 (11)
07:04 (11)
07:27 (11)
07:06 (11)
07:27 (11)
07:08 (11)
07:27 (11)
07:09 (11)
07:25 (11)
07:11(11)
07:25 (11)
07:13(11)
07:24 (11)
07:15 (11)
07:23 (11)
07:16 (11)
07:20 (11)

08:09 (12)
08:21 (12)
08:05 (12)
08:23 (12)
08:03 (12)
08:24 (12)

l Oktober

l 07:15
l 18:56
l 07:17
l 18:54
l 07:18
l 18:51
l 07:20
l 18:49
l 07:22
l 18:47
l 07:24
l 18:44
l 07:26
l 18:42
l 07:28
l 18:39
l 07:29
l 18:37
l 07:31
118:34
l 07:33
l 18:32
l 07:35
l 18:30
l 07:37
l 18:27
l 07:39
l 18:25
l 07:41
l 18:23
l 07:42
l 18:20
107:44
l 18:18
107:46
l 18:16
l 07:48
l 18:13
l 07:50
l 18:11
l 07:52
l 18:09
l 07:54
l 18:06
l 07:56
118:04
l 07:58
l 18:02
l 08:00
l 18:00
108:02
l 17:58
107:04
l 16:55
l 07:06
l 16:53
l 07:08
l 16:51
l 07:09
l 16:49
l 07:11
l 16:47
l 330
l

l Novembet Dezember

25

27

28

30

31

31

31

31

29

26

23

20

17

14

10

08:01 (12)
08:26 (12)
08:00 (12)
08:27 (12)
07:59 (12)
08:27 (12)
07:58 (12)
08:28 (12)
07:57 (12)
08:28 (12)
07:56 (12)
08:27 (12)
07:56 (12)
08:27 (12)
07:56 (12)
08:27 (12)
07:58 (12)
08:27 (12)
08:00 (12)
08:26 (12)
08:02 (12)
08:25 (12)
08:04 (12)
08:24 (12)
08:06 (12)
08:23 (12)
08:08 (12)
08:22 (12)
08:10 (12)
08:20 (12)
08:12 (12)
08:18 (12)
08:14(12)
08:15 (12)

380

l 07:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39
l 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
l 16:30
l 07:31
l 16:28
l 07:33
l 16:26
l 07:35
l 16:24
l 07:37
116:23
l 07:39
l 16:21
l 07:41
116:19
l 07:43
l 16:18
107:44
116:16
l 07:46
l 16:15
l 07:48
l 16:13
l 07:50
l 16:12
l 07:52
l 16:10
l 07:54
116:09
l 07:56
l 16:08
l 07:57
116:06
l 07:59
l 16:05
l 08:01
116:04
l 08:03
l 16:03
108:04
l 16:02
108:06
l 16:01
l 08:08
116:00
l
l
l 259

[08:09
l 15:59
[08:11

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

232

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

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

Zeitpunkt (SS:MM) Schattenanfang
Zel4iunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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T&H_19-095-GBK-02, Anlagen Seite 50



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

üzenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10

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

20.08.2019 10:57/3.2. 744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: G -10 7
oraussetzungen für Berechnung des Schattenwurfs

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

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

l Januar

l l 08:35
l 16:02

2 | 08:35
|16:04

3 | 08:35
l 16:05

4 | 08:35
|16:06

5 | 08:35
l 16:07

6 | 08:34
|16:08

7 | OS:34
l 16:10

8 | 08:33
l 16:11

9 i 08:33
l 16:12

10 l 08:32
l 16:14

11 l 08:32
l 16:15

12 | 08:31
l 16:17

13 | 08:30
l 16:19

14 | 08:29
l 16:20

15 | 08:26
l 16:22

16 | 08:27
l 16:24

17 | 08:26
l 16:25

18 | 08:25
l 16:27

19 | 08:24
l 16:29

20 | 08:23
l 16:31

21 | 08:22
l 16:32

22 | 08:21
l 16:34

23 | 08:19
l 16:36

24 | 08:18
l 16:38

25 | 08:17
l 16:40

26 | 08:15
l 16:42

27 | 08:14
l 16:<H

28 | 08:12
l 16:16

29 | 08:11
116:48

30 | 08:09
l 16:49

31 l 08:08
l 16:51

Sonnenschelnstunden l 248
astr. max. mägl. Beschattung |

l Februar

|OB:06
l 16:53
108:04
] 16:55
108:02
l 16:57
l 08:01
l 16:59
l 07:59
l 17:01
107:57
l 17:04
l 07:55
l 17:06
l 07:53
117:08
l 07:51
l 17:10
107:50
l 17:12
107:48
l 17:14
107:46
l 17:16
l 07:44
l 17:18
l 07:41
l 17:20
l 07:39
l 17:22
l 07:37
l 17:24
l 07:35
l 17:26
l 07:33
l 17:28
l 07:31
l 17:30
l 07:29
l 17:32
l 07:27
l 17:34
l 07:24
l 17:36
l 07:22
l 17:38
l 07:20
l 17:40
l 07:18
l 17:42
l 07:15
l 17:44
l 07:13
|17:46
l 07:11
l 17:48
l

25

08:38 (12) |
08:41 (12) |

359

l Mälz

08:36 (12) | 07:08
08:42 (12) | 17:50
08:35 (12) | 07:06
08:44 (12) | 17:52
08:33 (12) | 07:04
08:45 (12) | 17:54
08:31 (12) | 07:01
08:46 (12) | 17:56
08:29 (12) | 06:59
08:<16 (12) | 17:58
08:27 (12) | 06:57
08:47 (12) | 18:00
08:25 (12) | 06:54
08:47 (12) | 18:01
08:23 (12) | 06:52
08:48 (12) | 18:03
08:21 (12) | 06:49
08:48 (12) | 18:05
08:19 (12) | 06:47
08:47 (12) | 18:07
08:19 (12) | 06:45
08:47 (12) | 18:09
08:20 (12) | 06:42
08:47 (12) | 18:11
08:21 (12) | 06:40
08:46(12)118:13
08:22 (12) | 06:37
08:46(12) | 18:15
08:23 (12) | 06:35
08:45(12)118:17
08:23 (12) | 06:32
08:43 (12) | 18:19
08:25 (12) | 06:30
08:42 (12) | 18:21
08:27 (12) | 06:27
08:40(12)118:23
08:33 (12) | 06:25
08:35(12)|18:Z4

|06;23
l 18:26
l 06:20
l 18:28
|06:l8
l 18:30
106:15
l 18:32
106:13
|l8:34
106:10
l 18:36
106:08
l 18:38
106:05
l 18:40
106:03
l 18:41
|06;00
l 18:43
105:58
l 18:45
106:55
l 19:47
l 365
l

10

Z4

14

l April

l 06:53
119:49
106:50
l 19:51
106:48
l 19:53

07:28 (11) I 06:46
07:31 (11) I 19:54
07:25 (11) I 06:43
07:32 (11) | 19:56
07:23 (11) I 06:41
07:33 (11) I 19:58
07:21 (11) I 06:38
07:34 (11) I 20:00
07:18 (11) I 06:36
07:34 (11) | 20:02
07:16 (11) | 06:33
07:34 (11) | 20:04
07:13 (11) | 06:31
07:34 (11) | 20:06
07:11 (11) I 06:29
07:34 (11) | 20:08
07:08 (11) | 06:26
07:33 (11) | 20:09
07:09 (II) | 06:24
07:33 (Xl) | 20:11
07:08 (11) | 06:21
07:31 (11) | 20:13
07:10 (11) | 06:19
07:30 (11) | 20:15
07:10 (11) | 06:17
07:28 (11) | 20:17
07:12 (11) | 06:14
07:26 (11) | 20:19
07:15(11)106:12
07:22 (11) | 20:21

l 06:10
l 20:23
l 06:07
l 20:24
l 06:05
l 20:26
i 06:03
l 20:28
106:00
l 20:30
|05:58
l 20:32
l 05:56
120:34
|05:54
l 20:36
l 05:52
l 20:37
|05:49
l 20:39
l 05:47
l 20:41
l 05:45
l 20:43
l
l
l 419

28

07:16 (10)
07:18(10)
07:14(10)
07:20(10)
07:11 (10)
07:20(10)
07:09 (10)
07:21 (10)
07:06(10)
07:21 (10)
07:04 (10)
07:21 (10)
07:01 (10)
07:20(10)
06:59(10)
07:20 (10)
06:57(10)
07:20(10)
06:54(9)

07:19 (10)
06:52(9)

07:18(10)
06:50 (9)

07:17(10)
06:47 (9)

07:15(10)
06:45 (9)

07:13 (10)
06:43 (9)
07:14(9)
06:-K) (9)
07:14(9)
06:38 (9)
07:14(9)
06:36 t9)
07:15 (9)
06:36 (9)
07:16 (9)
06:35 (9)
07:16 t9)
06:34 (9)
07:15 (9)
06:34 (9)
07:15 (9)
06:34 (9)
07:15 (9)
06:34 (9)
07:15 (9)
06:34 (9)
07:15 t9)
06:19 (7)
07:14 t9)
06:17 (7)
07:14 (9)
06:15 t7)
07:14 t9)
06:13 (7)
07:13 (9)

872

l Mai

l 05:43
l 20:45
l 05:41
l 20:47
l 05:39
|20:49
i 05:37
|20:50
l 05:35
l 20:52
l 05:33
|20:54
l 05:31
l 20:56
l 05:29
|20:58
l 05:27
l 20:59
l 05:25
l 21:01
l 05:23
l 21:03
l 05:21
l 21:05
l 05:19
121:06
l 05:18
l 21:08
l 05:16
l 21:10
l 05:14
l 21:12
l 05:12
l 21:13
l 05:11
l 21:15
105:09
121:17
105:08
l 21:18
105:06
l 21:20
l 05:05
l 21:21
l 05:03
l 21:23
l 05:02
l 21:25
105:00
l 21:26
|04;59
l 21:28
104:58
l 21:29
104:56
l 21:30
104:55
l 21:32
104:54
l 21:33
|04:53
l 21:35
l 494
l

27

28

20

24

1028

l Juni

06:11 (7) I 04:52
07:12 (9) I 21:36
06:09 (7) | 04:51
07:11 (9) I 21:37
06:07 (7) | 04:50
07:10 (9) I 21:38
06:05 (7) I 04:49
07:09 (9) I 21:39
06:03 (7) | 04:48
07:08 (9) I 21:41
06:01 (7) | 04:48
07:06(9)121:42
05:59 (7) | 04:47
07:05 (9) I 21:43
05:58 (7) | 04:46
07:03 (9) I 21:44
05:59 (7) | 04:46
07:01 (9) | 21:45
05:59 (7) | 04:45
06:58(9)121:46
05:58 (7) | 04:45
06:27(7)121:46
05:59 (7) | 04:44
06:27(7)121:47
05:59 (7) | 04:44
06:26(7)121:48
06:00 (7) | 04:43
06:25(7)121:49
05:46 (6) | 04:43
06:25(7)121:49
05:44(6)104:43
06:24 (7) | 21:50
05:43 (6) | 04:43
06:24(7)121:50
05:41 (6) | 04:43
06:22 (7) | 21:51
05:40 (6) | 04:43
06:22 (7) | 21:51
05:38 (6) | 04:43
06:20 (7) | 21:52
05:37 (6) | 04:43
06:18 (7) | 21:52
05:36 (6) i 04:43
06:15 (7) | 21:52
05:34(6)104:43
05:51 (6) | 21:53
05:33 (6) | 04:43
05:52 (6) | 21:53
05:32 (6) | 04:44
05:52 (6) | 21:53
05:31 (6) | 04:-14
05:52 (6) | 21:53
05:30 (6) | 04:44
05:53 (6) | 21:53
05:29 (6) | 04:45
05:53 (6) | 21:53
05:29 (6) | 04:45
05:53 (6) | 21:52
05:29 (6) | 04:'16
05:53 (6) | 21:52
05:30 (6) |
05:52 (6) |

l 511
l

05:30 (6)
22 05:52 (6)

05:30 (6)
22 05:52 (6)

05:30 (6)
22 05:52 (6)

05:32 (6)
20 05:52 (6)

05:32 (6)
20 05:52 (6)

05:32 (6)
19 05:51 (6)

05:33 (6)
19 05:52 (6)

05:33 (6)
18 05:51 (6)

05:34 (6)
17 05:51 (6)

05:34 (6)
16 05:50 (6)

05:35(6)
16 05:51 (6)

05:36 (6)
15 05:51 (6)

05:36 (6)
14 05:50 (6)

05:36 (6)
14 05:50 (6)

05:37 (6)
13 05:50 (6)

05:38 (6)
12 05:50 (6)

05:38 (6)
12 05:50 (6)

05:39 (6)
11 05:50 (6)

05:39 (6)
11 05:50 (6)

05:39 (6)
11 05:50 (6)

05:39 (6)
11 05:50 (6)

05:39 (6)
11 05:50 (6)

05:40 (6)
Il 05:51 (6)

05:40 (6)
11 05:51 (6)

05:40 (6)
11 05:51 (6)

05;<11 (6)
11 05:52 (6)

05:40 (6)
12 05:52 (6)

05:41 (6)
12 05:53 (6)

05:40 (6)
13 05:53 (6)

05:40 (6)
14 05:54 (6)

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

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

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

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

wlndPRO 3J.7-M l EMD International WS, Tel. +45 96 3S 4414, www.emd.dk, windpm9emd.dk 23. 08.201908:25/15 WJndPRO
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Projekt:

19-095-GBK-02
Beschreibung;

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

Uzenzierter Anwender:

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

20.08.2019 10:57/3.2. 744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: G -10 7
oraussetzungen für Berechnung des Schattenwurfs

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

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

[Juli

l l 04:47
l 21:52

2 | 04:47
l 21:52

3104:48
l 21:51

4 | 04:49
l 21:51

5 l 04:50
l 21:50

6 | 04:51
l 21:50

7 l 04:52
l 21:49

B | 04:53
l 21:48

9104:54
|21:48

10 l 04:55
l 21:47

11 l 04:56
|21:46

12 | 04:57
l 21:45

13 l 04:58
|21:44

14 | 04:59
l 21:43

15 l 05:01
l 21:42

16 | 05:02
l 21:41

17 l 05:03
l 21:40

18 | 05:05
l 21:39

19 | 05:06
l 21:37

20 | 05:07
l 21:36

21 | 05:09
l 21:35

22 | 05:10
l 21:33

23 | 05:12
l 21:32

24 | 05:13
l 21:30

25 | 05:15
l 21:29

26 | 05:16
l 21:27

27 | 05:18
l 21:26

28 l 05:20
l 21:24

29 | 05:21
l 21:22

30 | 05:23
l 21:21

31 | 05:25
l 21:19

Sonnenscheinstunden | 514

astr. max. mögl. Beschattung |

l August

05:39 (6) | 05:26
15 05:54(6)121:17 26

05:40 (6) | 05:28
15 05:55(6)121:16 27

05:40 (6) | 05:30
16 05:56(6)121:14 28

05:40 (6) | 05:31
16 05:56(6)121:12 4l

05:39 (6) | 05:33
17 05:56(6)121:10 46

05:39 (6) | 05:35
18 05:57 (6) | 21:08 51

05:39 (6) | 05:36
19 05:58 (6) I 21:06 54

05:39 (6) | 05:38
19 05:58 (6) | 21:04 54

05:39 (6) I 05:40
20 05:59 (6) I 21:02 55

05:38 (6) | 05:42
21 05:59 (6) | 21:00 55

05:38 (6) | 05:43
22 06:00 (6) I 20:58 55

05:38 (6) | 05:45
22 06:00 (6) I 20:56 53

05:38 (6) | 05:47
22 06:00 (6) I 20:54 53

05:38 (6) | 05:49
22 06:00 (6) | 20:52 51

05:37 (6) | 05:51
24 06:01 (6) | 20:50 49

05:38 (6) | 05:52
24 06:02 (6) | 20:47 47

05:38 (6) | 05:54
24 06:02 (6) | 20:45 44

05:39 (6) | 05:56
22 06:01 (6) | 20:43 4l

05:40 (6) | 05:58
21 06:01 (6) | 20:41 42

05:42 (6) | 05:59
20 06:02 (6) | 20:39 42

05:43 (6) | 06:01
19 06:02 (6) | 20:36 42

05:4-1 (6) | 06:03
17 06:01 (6) I 20:34 42

05:46 (6) | 06:05
20 06:25 (7) | 20:32 4l

05:47 (6) | 06:07
25 06:28 (7) | 20:29 40

05:49 (6) | 06:08
27 06:31 (7) | 20:27 39

05:50 (6) | 06:10
28 06:32 (7) | 20:25 37

05:52 (6) | 06:12
27 06:33 (7) | 20:23 35

05:53 (6) | 06:14
28 06:34 (7) | 20:20 32

05:55 (6) | 06:16
27 06:35(7)120:18 29

05:56 (6) | 06:17
25 06:35(7)120:15 28

06:11 (7) | 06:19
25 06:36 (7) | 20:13 28

i 462
667 l 1307

l September l Oktober

06:10(7)106:21 06:50(9)107:15
06:36 (7) | 20:11 27 07:17 (10) | 18:56 23
06:10(7)106:23 06:52(9)107:17
06:37 (7) | 20:08 25 07:17 (10) | 18:54 24
06:09 (7) | 06:25 06:54 (9) I 07:18
06:37 (7) | 20:06 24 07:18 (10) | 18:51 25
06:09 (7) I 06:26 06:56 (10) | 07:20
07:08 (9) | 20:03 22 07:18 (10) I 18:49 23
06:08 (7) | 06:28 06:57 (10) | 07:22
07:10(9)120:0l 20 07:17(10)118:47 21
06:08 (7) I 06:30 06:59 (10) | 07:24
07:13(9)119:59 18 07:17(10)118:44 18
06:09 (7) | 06:32 07:01 (10) I 07:26
07:15(9)119:56 16 07:17(10)118:42 16
06:10 (7) I 06:33 07:02 (10) | 07:28
07:15 (9) I 19:54 13 07:15 (10) | 18:39 13
06:12(7)106:35 07:04(10)107:29
07:17(9)119:51 11 07:15(10)118:37 10
06:14(7)106:37 07:06(10)107:31
07:18(9)119:49 8 07:14(10)118:34 7
06:15 (7) | 06:39 07:08 (10) I 07:33
07:18(9)119:46 4 07:12(10)118:32 3
06:17(7)106:41 107:35
07:19(9)119:44 118:30
06:19(7)106:42 107:37
07:20 (9) | 19:41 1 18:27
06:20 (7) I 06:44 I 07:39
07:20 (9) I 19:39 1 18:25
06:22 (7) | 06:46 1 07:41
07:21 (9) | 19:36 I 18:23
06:23 (7) I 06:48 I 07:43
07:20 (9) I 19:34 I 18:20
06:25 (7) | 06:50 1 07:44
07:21(9)119:31 118:18
06:40 (9) I 06:51 1 07:46
07:21(9)119:29 118:16
06:39 (9) | 06:53 1 07:48
07:21(9)119:26 118:13
06:39 (9) I 06:55 I 07:50
07:21(9)119:24 l 18; 11
06:39 (9) | 06:57 I 07:52
07:21 (9) | 19:21 I 18:09
06:39 (9) I 06:58 I 07:54
07:21 (9) I 19:19 1 18:06
06:39 (9) | 07:00 1 07:56
07:20 (9) | 19:16 I 18:04
06:39 (9) I 07:02 I 07:58
07:19(9)119:14 118:02
06:40 (9) | 07:04 I 08:00
07:19(9)119:ll | 18:00 11
06:40 (9) I 07:06 1 08:02
07:17(9)119:09 117:58 16
06:42 (9) I 07:07 07:57 (11) I 07:04
07:17(9)119:06 8 08:05(11)116:55 19
06:44 (9) I 07:09 07:54 (11) | 07:06
07:16(9)119:04 14 08:08(11)116:53 22
06:45 (9) I 07:11 07:51 (11) I 07:08
07:14(9)119:01 18 08:09(11)116:51 24
06:47 (9) I 07:13 07:49 (11) I 07:09

07:15(10)118:59 21 08:10(11)116:49 26
06:49 (9) I 1 07:11

07:17(10)1 116:47 26
i 384 l 330
l 249 l 327

[November

07:48 (11) | 07:13
08:11 (11) I 16:45
07:47(11) |07:15
08:11 (11) I 16:43
07:47 (11) | 07:17
08:12 (11) | 16:41
07:49 (11) | 07:19
08:12 (11) | 16:39
07:51 (11) I 07:21
08:12 (11) I 16:37
07:52 (11) | 07:23
08:10 (11) I 16:35
07:54 (11) | 07:25
08:10 (11) I 16:33
07:56 (11) | 07:27
08:09 (11) I 16:31
07:58 (11) I 07:29
08:08 (11) I 16:29
08:00 (11) | 07:31
08:07 (11) | 16:28
08:02 (11) | 07:33
08:05 (11) I 16:26

07:35
16:24
07:37
16:23
07:39
16:21
07:41
16:19
07:43
16:18
07:44
16:16
07:46
16:15
07:48
16:13
07:50
16:12
07:52
16:10
07:54
16:09
07:56
16:08
07:57
16:06

08:57 (12) | 07:59
09:08 (12) | 16:05
08:55 (12) | 08:01
09:11 (12) | 16:04
07:53 (12) | 08:03
08:12 (12) | 16:03
07:52 (12) | 08:04
08:14(12)1 16:02
07:51 (12) | 08:06
08:15(12)116:01
07:50 (12) | 08:08
08:16(12)] 16:00
07:50 (12) |
08:16(12)1

l 259
l

27

28

28

25

23

21

18

16

10

07:49 (12)
08:16 (12)
07:49 (12)
08:17 (12)
07:49 (12)
08:17 (12)
07:52 (12)
08:17 (12)
07:54 (12)
08:17 (12)
07:56 (12)
08:17 (12)
07:58 (12)
08:16 (12)
08:00 (12)
08:16 (12)
08:02 (12)
08:15 (12)
08:04 (12)
08:14 (12)
08:07 (12)
08:14 (12)
08:09 (12)
08:13(12)
08:11 (12)
08:12(12)

221

IDezembe

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

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

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

Lizenzierter Anwender:

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

20.08. 2019 10:57/3. 2. 744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: H -10 8
oraussetzungen für Berechnung des Schattenwurfs

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

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

[Januar

l l 08:35
l 16:02

2 | 08:35
l 16:04

3 | 08:35
l 16:05

4 | 08:35
l 16:06

S l 08:35
t 16:07

6 | 08:34
l 16:08

7 | 08:34
l 16:10

8 | 08:33
l 16:11

9 | 08:33
l 16:12

10 l 08:32
l 16:14

11 l 08:32
l 16:15

12 | 08:31
l 16:17

13 l 08:30
l 16:19

M | 08:29
l 16:20

15 | 08:28
l 16:22

16 | 08:27
l 16:24

17 | 08:26
l 16:25

18 | 08:25
l 16:27

19 | 08:24
l 16:29

20 | 08:23
l 16:31

21 | 08:22
l 16:32

22 | 08:21
|l6:34

23 |08:19
l 16:36

24 l 08:18
l 16:38

25 |08:17
|16:40

26 | 08:15
l 16:42

27 | 08:14
l 16:44

28 | 08:12
l 16:46

29 l 08:11
l 16:48

30 l 08:09
l 16:49

31 | 08:08
l 16:51

Sonnenschanstunden | 248
astr. max.mögl.Beschattung |

10

08:42 (12) I
08:43 (12) I
08:40 (12) I
08:45 (12) |
08:38 (12) |
08:46 (12) I

]Februar

108:06
l 16:53
|08:04
l 16:55 13
l 08:02
l 16:57 16
l 08:01
l 16:59 18
l 07:59
l 17:01 21
|07:57
1 17:04 23
l 07:55
l 17:06 25
l 07:53
1 17:08 27
l 07:51
l 17:10 26
107:50
l 17:12 26
|07:48
l 17:14 25
[07:46
i 17:16 23
107:44
i 17:18 21
l 07:41
i 17:20 19
l 07:39
i 17:22 16
l 07:37
l 17:24 12
l 07:35
l 17:26
l 07:33
l 17:28
l 07:31
l 17:30
l 07:29
l 17:32
l 07:27
117:34
l 07:24
l 17:36
l 07:22
l 17:38
l 07:20
]17:40
l 07:18
] 17:42
l 07:15
|l7:44
l 07:13
l 17:46
l 07:11
|l7:4S

l 271
l 321

l März t April l Mai

08:36 (12) l 07:08 1 06:53 07:18 (10) I 05:43
08:46(12)117:50 l 19:48 8 07:26(10)120:45
08:35 (12) I 07:06 07:33 (11) | 06:50 07:16 (10) I 05:41
08:48(12)117:52 4 07:37(11)119:51 11 07:27(10)120:47
OS:33 (12) i 07:04 07:30 (11) | 06:48 07: 14 (10) | 05:39
08:49 (12) | 17:54 7 07:37 (11) | 19:53 14 07:28 (10) I 20:49
08:31 (12) | 07:01 07:28 (11) | 06:46 07:11 (10) I 05:37
08:49 (12) i 17:56 10 07:38 (II) | 19:54 16 07:27 (10) I 20:50
08:29 (12) I 06:59 07:25 (11) | 06:43 07:09 (10) I 05:35
08:50 (12) I 17:58 13 07:38 (11) | 19:56 19 07:28 (10) | 20:52
08:27 (12) i 06:57 07:23 (11) I 06:41 07:06 (10) | 05:33
08:50 (12) I 18:00 16 07:39 (11) I 19:58 21 07:27 (10) | 20:54
08:25 (12) | 06:54 07:21 (11) | 06:38 07:04 (10) I 05:31
08:50 (12) i 18:01 18 07:39 (11) | 20:00 23 07:27 (10) I 20:56
08:23 (12) i 06:52 07:18 (11) I 06:36 07:01 (9) I 05:29
08:50 (12) I 18:03 21 07:39 (11) I 20:02 24 07:25 (10) | 20:58
08:24 (12) i 06:49 07:16 (11) I 06:33 06:59 (9) | 05:27
08:50 (12) I 18:05 23 07:39 (11) I 20:04 25 07:24 (10) | 20:59
08:23 (12) i 06:47 07:14 (11) | 06:31 06:57 (9) | 05:25
08:49 (12) I 18:07 24 07:38 (11) | 20:06 28 07:25 (9) | 21:01
08:24 (12) | 06:45 07:15 (11) I 06:29 06:54 (9) | 05:23
08:49 (12) I 18:09 22 07:37 (11) | 20:08 31 07:25 (9) | 21:03
08:25 (12) i 06:42 07:15 (11) I 06:26 06:52 (9) | 05:21
08:48 (12) I 18:11 21 07:36 (11) | 20:09 34 07:26 (9) | 21:05
08:26 (12) i 06:40 07:16 (11) | 06:24 06:50 (9) | 05:19
08:47 (12) I 18:13 19 07:35 (11) | 20:11 37 07:27 (9) | 21:06
08:27 (12) i 06:37 07:17 (11) | 06:21 06:48 (9) | 05:18
08:46 (12) I 18:15 15 07:32 (11) | 20:13 38 07:26 (9) | 21:08
08:29 (12) i 06:35 07:20 (11) | 06:19 06:47 (9) | 05:16
08:45 (12) I 18:17 9 07:29 (11) | 20:15 40 07:27 (9) | 21:10
08:30 (12) i 06:32 I 06:17 06:47 (9) | 05:14
08:42 (12) I 18:19 I 20:17 40 07:27 (9) | 21:12

|06:30 106:14 06:46(9)105:12
|18:21 120:19 40 07:26(9)121:13
106:27 106:12 06:46(9)105:11
|18:23 120:21 40 07:26(9)121:15
i 06:25 i 06:10 06:46 (9) | 05:09
|18:24 120:23 40 07:26(9)121:17
i 06:23 l 06:07 06:46 (9) | 05:08
|18:26 120:24 40 07:26(9)121:18
l 06:20 l 06:05 06:46 (9) | 05:06
i 18:28 l 20:26 40 07:26 (9) | 21:20
l 06:18 l 06:03 06:46 (9) | 05:05
118:30 120:28 38 07:24(9)121:21
i 06:15 l 06:00 06:27 (7) | 05:03
|18:32 120:30 4l 07:24(9)121:23
i 06:13 l 05:58 06:25 (7) | 05:02
i 18:34 l 20:32 43 07:23 (9) | 21:25
i 06:10 l 05:56 06:23 (7) | 05:00
i 18:36 l 20:34 46 07:22 (9) | 21:26
i 06:08 l 05:54 06:21 (7) | 04:59
l 18:38 l 20:36 47 07:21 (9) | 21:28
|06:05 105:52 06:19(7)104:58
l 18:40 l 20:37 47 07:20 (9) | 21:29
(06:03 105:49 06:17(7)104:56
118:41 120:39 48 07:19(9)121:30
|06:(M 105:47 06:15(7)104:55
118:43 120:41 47 07:17(9)121:32
l 05:58 06:23 (10) | 05:45 06:13 (7) | 04:54
118:45 l 06:24(10)120:43 46 07:15(9)121:33
l 06:55 07:21 (10) | 1 04:53
l 19:47 5 07:26 (10) | l 21:35
l 365 l 419 l 494
l 228 l 1012 |

l Juni

06:11 (7) | 04:52
44 07:13 (9) | 21:36

06:09 (7) | 04:51
4l 07:10(9)121:37

06:08 (7) | 04:50
28 06:36 (7) | 21:38

06:08 (7) | 04:49
28 06:36(7)121:39

06:08 (7) | 04:48
28 06:36(7)121:41

06:08 (7) | 04:'IS
27 06:35(7)121:42

06:OS (7) | 04:47
27 06:35(7)121:43

06:08 (7) | 04:46
26 06:34(7)121:44

06:09 (7) | 04:46
25 06:34(7)121:45

06:10 (7) | 04:45
23 06:33 (7) | 21:46

05:52 (6) | 04:45
23 06:31 (7) | 21:46

05:51 (6) | 04:44
24 06:31 (7) | 21:47

05:49 (6) | 04:44
24 06:29(7)121:48

05:47 (6) | 04:43
23 06:27(7)121:49

05:46 (6) I 04:43
19 06:25(7)121:49

05:44(6) 104:43
14 05:58 (6) I 21:50

05:43 (6) I 04:43
16 05:59 (6) I 21:50

05:41 (6) I 04:43
17 05:58 (6) I 21:51

05:40 (6) I 04:43
19 05:59 (6) I 21:51

05:38(6)104:43
21 05:59 (6) t 21:52

05:37 (6) I 04:43
22 05:59 (6) I 21:52

05:36(6)104:43
23 05:59 (6) | 21:52

05:35(6)104:43
23 05:58(6)121:53

05:36(6)104:43
22 05:58(6)121:53

05:36(6)104:44
22 05:58(6)121:53

05:37(6)104:44
21 05:58(6)121:53

05:37(6)104:44
21 05:58(6)121:53

05:38(6)104:45
20 05:58(6)121:53

05:39(6)104:45
19 05:58(6)121:52

05:39(6)104:46
18 05:57 (6) | 21:52

05:40(6)1
17 05:57 (6) |

l 511
725 l

05:41 (6)
15 05:56 (6)

05:41 (6)
14 05:55 (6)

05:42 (6)
12 05:54(6)

05:23 (5)
13 05:54(6)

05:22 (5)
14 05:53 (6)

05:21 (5)
13 05:51 (6)

05:21 (5)
11 05:32 (5)

05:20 (5)
12 05:32 (5)

05:20 (5)
14 05:34(5)

05:19 (5)
15 05:34 (5)

05:19 (5)
16 05:35 (5)

05:19 (S)
17 05:36 (5)

05:18 (5)
18 05:36 (5)

05:18 (5)
19 05:37 (5)

05:1B (5)
19 05:37 (5)

05:18 (5)
20 05:38 (5)

05:18 (5)
20 05:38 (5)

05:18 (5)
21 05:39 (5)

05:18 (5)
21 05:39 (5)

05:18 (5)
21 05:39 (5)

05:18 (5)
21 05:39 (5)

05:1B(S)
21 05:39 (5)

05:19 (5)
21 05:40 (5)

05:19 (5)
21 05:40(5)

05:19 (5)
21 05:40 (5)

05:20(5)
21 05:41 (5)

05:20(5)
20 05:'t0 (5)

05:21 (5)
20 05:41 (5)

05:21 (5)
19 05:'t0 (5)

05:22 (5)
19 05:41 (5)

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

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (SS;MM) Schattenanfang (WEA mit erstem Sctiatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM)Schattenende (WEA mit letztem Schatten)
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19-095-GBK-02 Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenaerta- Anwender:

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

20.08.2019 10:57/3.2.744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: H -10 8
oraussetzungen für Berechnung des Schattenwurfs

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

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

l Juli

l l 04:47
l 21:52 18

2 | 04:47
l 21:52 17

3 | 04:48
[ 21:51 16

4 | 04:49
l 21:51 15

5 | 04:50
l 21:50 13

6 | 04:51
l 21:50 12

7 l 04:52
l 21:49 10

8 | 04:53
l 21:48 13

9 |04:54
l 21:48 14

10 l 04:55
l 21:47 13

11 l 04:56
l 21:46 12

12 | 04:57
l 21:45 14

13 | 04:58
l 21:44 16

14 | 04:59
l 21:43 17

15 | 05:01
l 21:42 18

16 | 05:02
l 21:41 19

17 l 05:03
l 21:40 20

18 | 05:05
l 21:39 21

19 l 05:06
21:37 21

20 | 05:07
21:36 22

21 | 05:09
21:35 22

22 | 05:10
21:33 23

23 | 05:12
21:32 23

24 | 05:13
21:30 22

25 | 05:15
21:29 21

26 | 05:16
21:27 19

27 | 05:18
l 21:26 17

28 l 05:20
l 21:24 16

29 | 05:21
l 21:22 14

30 l 05:23
l 21:21 18

31 | 05:25
121:19 22

Sonnenscheinstunden l 514
astr.max.mögl.Beschattung | 538

l August

05:22 (5) I 05:26
05:40 (5) I 21:17
05:23 (5) | 05:28
05:40 (5) | 21:16
05:24 (5) I 05:30
05:40(5) |21:14
05:25 (5) | 05:31
05:40(5) |21:12
05:25 (5) I 05:33

21:10
05:35
21:08
05:36
21:06
05:38
21:04
05:40
21:02
05:42
21:00
05:43
20:58
05:45
20:56
05:47
20:54
05:49
20:52
05:51
20:50
05:52

05:38 (5)
05:26 (5)
05:38 (5)
05:27 (5)
05:37 (5)
05:28 (5)
05:58 (6)
05:29 (5)
06:00 (6)
05:30 (5)
06:01 (6)
05:50 (6)
06:02 (6)
05:49 (6)
06:03 (6)
05:48 (6)
06:04 (6)
05:48 (6)
06:05 (6)
05:47 (6)
06:05 (6)
05:48 (6)
06:07 (6) | 20:47
05:47 (6) | 05:54
06:07 (6) | 20:45
05:46 (6) I 05:56
06:07 (6) | 20:43
05:46 (6) | 05:58
06:07 (6) | 20:41
05:46 (6) I 05:59
06:08 (6) | 20:39
05:46 (6) | 06:01
06:08 (6) I 20:36
05:45 (6) | 06:03
06:08 (6) | 20:34
05:46 (6) | 06:05
06:09 (6) | 20:32
05:47 (6) | 06:07
06:09 (6) I 20:30
05:49 (6) | 06:08
06:10(6)120:27
05:50 (6) | 06:10
06:09 (6) | 20:25
05:52 (6) I 06:12
06:09 (6) I 20:23
05:53 (6) | 06:14
06:09 (6) I 20:20
05:55 (6) | 06:16
06:09(6) |20:18
05:56(6) |06:17
06:34(7) l 20:15
05:58(6)106:19
06:38 (7) | 20:13

l 462
l

24

24

22

23

24

26

27

27

28

28

29

40

44

46

47

48

47

47

46

44

38

39

40

40

40

40

40

40

39

38

1126

05:59 (6) | 06:21
06:39 (7) | 20:11
06:01 (6) I 06:23
06:41 (7) | 20:08
06:02 (6) | 06:25
06:41 (7) | 20:06
06:20 (7) | 06:26
06:<13 (7) | 20:03
06:19 (7) | 06:28
06:43 (7) | 20:01
06:18 (7) | 06:30
06:44 (7) | 19:59
06:18(7)106:32
06:45 (7) | 19:56
06:17(7)106:33
06:44 (7) I 19:54
06:17(7) |06;35
06:45 (7) | 19:51
06:17(7)106:37
06:45 (7) | 19:49
06:16(7) |06:39
06:45 (7) | 19:46
06:17(7)106:41
07:18 (9)
06:19 (7)
07:21 (9)
06:20 (7)
07:22 (9)
06:22 (7)
07:24 (9)
06:23 (7)
07:25 (9)
06:25 (7)
07:26 (9)
06:27 (7)
07:28 (9)
06:28 (7)
07:28 (9)
06:30 (7)
07:28 (9)
06:32 (7)
07:29 (9)
06:52 (9) I 06:58
07:30 (9) I 19:19
06:50 (9) | 07:00
07:29 (9) | 19:16
06:50 (9) | 07:02
07:30 (9) | 19:14
06:50 (9) I 07:04
07:30 (9) | 19:11
06:49 (9) | 07:06
07:29 (9) | 19:09
06:49 (9) | 07:07
07:29 (9) | 19:06
06:49 (9) I 07:09
07:29 (9) | 19:04
06:48 (9) | 07:11
07:28 (9) | 19:01
06:48(9)107:13
07:27 (9) | 18:59
06:49 (9) |
07:27 (9) I

l 384
l

[September l Oktober | November

06:50 (9) | 07:15 07:57 (11) ] 07:13
35 07:25 (9) | 18:56 15 08:12 (11) | 16:45 24

06:52 (9) | 07:17 07:55 (11) I 07:15
33 07:25 (9) I 18:54 18 08:13 (11) I 16:43 25

06:54 (9) I 07:18 07:53 (11) I 07:17
30 07:24 (9) | 18:51 21 08:14 (11) I 16:41 27

06:56 (9) I 07:20 07:52 (11) I 07:19
27 07:23 (9) | 18:49 23 08:15 (11) I 16:39 27

06:57 (9) | 07:22 07:52 (11) | 07:21
25 07:22 (10) | 18:<)7 23 08:15(11)116:37 26

06:59(9)107:24 07:52(11)107:23
23 07:22 (10) I 18:44 23 08:15 (11) I 16:35 24

07:01 (10) | 07:26 07:54 (11) I 07:25
22 07:23(10)118:42 21 08:15(11)116:33 21

07:02 (10) | 07:28 07:56 (11) I 07:27
20 07:22(10)118:39 18 08:14(11)116:31 19

07:04 (10) | 07:29 07:58 (11) I 07:29
18 07:22(10)118:37 16 08:14(11)116:29 17

07:06 (10) | 07:31 08:00 (11) I 07:31
15 07:21 (10) | 18:34 13 08:13 (11) I 16:28 14

07:08 (10) | 07:33 08:02 (11) | 07:33
13 07:21 (10) | 18:32 10 08:12 (11) | 16:26 12

07:09 (10) | 07:35 08:04 (11) | 07:35
10 07:19 (10) I 18:30 7 08:11 (11) | 16:24 9

07:11(10)107:37 08:06(11)107:37
7 07:18(10)118:27 4 08:10(11)116:23 6

07:13 (10) | 07:39 1 07:39
4 07:17 (10) | 18:25 I 16:21 3

l 07:41 l 07:41
l 18:23 l 16:19
l 07:43 l 07:43
l 18:20 l 16:18
l 07:44 l 07:44
i 18:18 l 16:16
l 07:46 l 07:46
l 18:16 l 16:15
l 07:48 l 07:48
l 18:13 l 16:13
l 07:50 l 07:50
l 18:11 l 16:12
l 07:52 l 07:52
l 18:09 l 16:10
l 07:54 l 07:54
l 18:06 l 16:09
l 07:56 l 07:56
l 18:04 l 16:08
l 07:58 l 07:57
l 18:02 l 16:06
l 08:00 l 07:59
l 18:00 l 16:05
l 08:02 l 08:01
l 17:58 l 16:04
] 07:04 08:01 (12) | 08:03
116:55 9 08:10(12)116:03
l 07:06 07:59 (12) | 08:04
116:53 15 08:14(12)116:02
l 07:08 07:57 (12) | 08:06
l 16:51 18 08:15 (12) I 16:01

07:59 (11) I 07:09 07:56 (12) | 08:08
11 08:10(11)116:49 21 08:17(12)116:00

107:11 07:54(12)
116:47 23 08:17(12}
l 330 l 259

293 l 298 l 254

19:44
06:42
19:41

06:44
19:39
06:46
19:36
06:48
19:34
06:50
19:31
06;51
19:29
06:53
19:26
06:55
19:24
06:57
19:21

IDezem

07:54 (12) | 08:09
08:18(12)1 15:59
07:53(12)108:11
08:18(12)1 15:58
07:52(12) |08:12
08:19(12)1 15:58
07:53(12)108:14
08:20 (12) | 15:57
07:54(12) |08:15
08:20 (12) | 15:56
07:56(12) 108:17
08:20 (12) | 15:56
07:58(12) 108:18
08:19(12) l 15:55
08:00(12) |08:19
08:19(12)1 15:55
08:02 (12) | 08:21
08:19 (12) | 15:54
08:04 (12) | 08:22
08:18 (12) | 15:54
08:07 (12) | 08:23
08:19 (12) | 15:54
08:09 (12) | 08:24
08:18 (12) | 15:53
08:11(12) |08:25
08:17 (12) | 15:53
08:13(12) 108:26
08:16(12)115:53

l 08:27
l 15:53
108:28
l 15:53
l 08:29
l 15:53
l 08:30
l 15:53
l 08:31
l 15:54
l 08:32
l 15:54
l 08:32
l 15:54
l 08:33
l 15:55
l 08:33
l 15:55
108:34
l 15:56
108:34
l 15:56
l 08:35
l 15:57
l 08:35
l 15:58
l 08:35
l 15:58
l 08:35
l 15:59
l 08:35
l 16:00
l 08:35
l 16:01
l 232
l

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

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

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

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

19-095-GBK-02
Beschreibung:

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

Uzenzierts-Anwenden

T&H Ingenieure GmbH
Bremerhavener Heerstraße 10

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

20.08.2019 10:57/3.2. 744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: I -10 9
oraussetzungen für Berechnung des Schattenwurfs

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

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

[Januar

l l 08:35
1 16:02

2 | 08:35
|l6:04

3 | 08:35
l 16:05

4 | 08:35
|l6:06

5 | 08:35
l 16:07

6 | 08:34
l 16:08

7 | 08:34
l 16:10

8 | 08:33
l 16:11

9 | 08:33
l 16:12

10 l 08:32
l 16:14

11 l 08:32
l 16:15

12 | 08:31
l 16:17

13 | 08:30
l 16:19

M | 08:29
l 16:20

15 | 06:28
l 16:22

16 | 08:27
l 16:24

17 | 08:26
l 16:25

18 | 08:25
l 16:27

19 | 08:24
l 16:29

20 | 08:23
l 16:31

21 | 08:22
l 16:32

22 | 08:21
l 16:34 2

23 | 08:19
l 16:36 4

24 | 08:18
l 16:38 7

25 | 08:17
l 16:'t0 10

26 | 08:15
l 16:42 12

27 | 08:14
l 16:44 15

28 | 08:12
l l6:'t6 17

29 | 08:11
l 16:48 19

30 | 08:09
l 16:49 21

31 | 08:08
l 16:51 23

Sonnenscheinstunden l 248
astr. max. mogl. Beschattung | 130

l Februar

|08;06
l 16:53
|08;04
l 16:55
l 08:02
l 16:57
|08:0l
l 16:59
107:59
] 17:01
107:57
l 17:04
l 07:55
117:06
l 07:53
117:08
l 07:51
l 17:10
107:50
] 17:12
|07:4S
l 17:14
107:46
l 17:16
107:44
t 17:18
l 07:41
l 17:20
l 07:39
l 17:22
l 07:37
l 17:24
l 07:35
l 17:26
i 07:33
l 17:28
i 07:31
l 17:30
l 07:29
l 17:32
l 07:27
l 17:34

08:53 (12) | 07:24
08:55(12)117:36
08:52 (12) | 07:22
08:56 (12) | 17:38
08:50 (12) | 07:20
08:57 (12) | 17:40
08:49 (12) | 07:18
08:59 (12) | 17:42
08:47(12)107:15
08:59 (12) | 17:44
08:45 (12) | 07:13
09:00 (12) | 17:46
08:44 (12) | 07:11
09:01 (12) I 17:48
08:42 (12)
09:01 (12)
08:40 (12)
09:01 (12)
08:38 (12)
09:01 (12)

271

19

266

|Mära

08:36 (12) | 07:08
09:01 (12) | 17:50
OS:36 (12) | 07:06
09:02 (12) | 17:52
OS:36 (12) | 07:04
09:02 (12) | 17:54
OS:36 (12) | 07:01
09:02 (12) | 17:56
08:37 (12) | 06:59
09:02 (12) | 17:58
08:38 (12) | 06:57
09:01 (12) | 18:00
OS:39 (12) | 06:54
09:00 (12) | 18:01
OS:40 (12) | 06:52
OS:59 (12) | 18:03
08:41 (12) | 06:49
08:58 (12) | 18:05
08:42 (12) ] 06:47
OS:55 (12) | 18:07
08:46 (12) | 06:45
08:52 (12) | 18:09

106:42
l 18:11
106:40
l 18:13
106:37
l 18:15
106:35
l 18:17
106:32
l 18:19
]06:30
l 18:21
106:27
|18:Z3
|06;25
l 18:24
106:23
l 18:26
l 06:20
l 18:28
l 06:18
l 18:30
106:15
l 18:32

07:47 (11) | 06:13
07:48 (11) I 18:34
07:45 (11) I 06:10
07:50 (11) I 18:36
07:42 (11) I 06:08
07:50 (11) I 18:38
07:40 (11) I 06:05
07:51 (11) I 18:40
07:38 (11) I 06:03
07:52 (11) I 18:41

106:00
l 18:43
105:58
l 18:45
106:55
l 19:47
l 365
l

23

269

[April

07:35(11) 106:53
07:52 (11) | 19:49
07:33 (11) I 06:50
07:52 (11) | 19:51
07:30(11) 106:48
07:52 (11) I 19:53
07:28 (11) I 06:46
07:52 (11) I 19:54
07:27(11) |06:43
07:50(11)119:56
07:27(11) |06:41
07:50(11)119:58
07:29 (11) | 06:38
07:49 (11) I 20:00
07:29 (11) I 06:36
07:47(11) |20;02
07:31 (11) I 06:33
07:46(11) |20:04
07:33 (11) ] 06:31
07:42 (11) | 20:06

106:29
|20:08
106:26
|20:09
106:24
l 20:11
]06:21
l 20:13
106:19
l 20:15
106:17
l 20:17
106:14
l 20:19
l 06:12
] 20:21
106:10
l 20:23
106:07
l 20:24
106:05
l 20:26
(06:03
l 20:28
106:00
l 20:30
|05:58
l 20:32
|05:S6
120:34

06:33 (10) | 05:54
06:38(10)120:36
06:31 (10) | 05:51
06:39 (10) | 20:37
06:28 (10) | 05:49
06:39 (10) | 20:39
06:26 (10) | 05:47
06:40 (10) | 20:41
06:23 (10) | 05:45
06:41 (9) | 20:43

07:21 (10) |
07:44 (9) |

l 419
l

40

36

30

07:18 (10)
07:44(9)

07:16(10)
07:46 (9)
07:14 (9)
07:47 (9)
07:11 (9)
07:47 (9)
07:09 (9)
07:48 (9)
07:07 (9)
07:47 (9)
07:07 (9)
07:48 (9)
07:06 (9)
07:47 (9)
07:06 (9)
07:47 (9)
07:06 (9)
07:47 (9)
07:05(9)
07:46 (9)
07:05 (9)
07:46 (9)
07:05 (9)
07:46 (9)
07:05 (9)
07:45 (9)
07:05 (9)
07:44 (9)
07:06 (9)
07:44 (9)
07:06 (9)
07:42 (9)
06:38 (7)
07:41 (9)
06:36 (7)
07:40 (9)
06:34 (7)
07:39 (9)
06:32 (7)
07:37 (9)
06:29 (7)
07:34 (9)
06:Z7 (7)
07:32 (9)
06:25 (7)
07:Z8 (9)
06:23 (7)
06:49 (7)
06:21 (7)
06:49 (7)
06:19 (7)
06:49 (7)
06:19 (7)
06:49 ff)
06:19 (7)
06:49 (7)
06:19 (7)
06:48(7)

1103

l Mai

l 05:43
l 20:45
l 05:41
l 20:47
l 05:39
l 20:49
l 05:37
l 20:50
l 05:35
l 20:52
l 05:33
|20:54
l 05:31
|20:56
l 05:29
120:58
l 05:27
120:59
l 05:25
l 21:01
l 05:23
l 21:03
l 05:21
l 21:05
l 05:19
|21;06
105:18
l 21:08
105:16
l 21:10
l 05:14
l 21:12
105:12
l 21:13
l 05:11
l 21:15
105:09
l 21:17
105:08
l 21:18
105:06
l 21:20
l 05:05
l 21:21
105:03
l 21:23
l 05:02
l 21:25
105:00
l 21:26
104:59
l 21:28
104:58
l 21:29
104:56
l 21:30
104:55
l 21:32
104:54
l 21:33
|04:53
l 21:35
l 494
l

l Juni

06:19(7)104:52
29 06:48 (7) | 21:36

06:20 (7) | 04:51
27 06:47 (7) | 21:37

06:20 (7) | 04:50
26 06:46 (7) | 21:38

06:21 (7) | 04:49
24 06:45 (7) | 21:39

06:21 (7) | 04:48
23 06:44 (7) | 21:41

06:01 (6) | 04:48
22 06:43 (7) | 21:42

05:59 (6) | 04:47
22 06:41 (7) | 21:43

05:57 (6) | 04:46
21 06:39 (7) | 21:44

05:56 (6) | 04:46
17 06:37 (7) | 21:45

05:54(6) |04:45
12 06:06 (6) | 21:46

05:52 (6) | 04:45
14 06:06 (6) | 21:46

05:51 (6) | 04:44
16 06:07 (6) | 21:47

05:49 (6) | 04:44
18 06:07 (6) | 21:48

05:47 (6) | 04:43
20 06:07 (6) | 21:49

05:46 (6) | 04:43
22 06:08 (6) | 21:49

05:44 (6) | 04:43
23 06:07 (6) | 21:50

05:43 (6) | 04:43
25 06:08 (6) | 21:50

05:43 (6) | 04:43
24 06:07 (6) | 21:51

05:43 (6) | 04:43
24 06:07 (6) | 21:51

05:43 (6) | 04:43
23 06:06 (6) | 21:52

05:-M (6) | 04:43
22 06:06 (6) | 21:52

05:45 (6) | 04:43
21 06:06 (6) | 21:52

05:45 (6) | 04:43
20 06:05 (6) | 21:53

05:45 (6) | 04:43
20 06:05 (6) | 21:53

05:46 (6) | 04:44
18 06:04 (6) | 21:53

05:31 (5) | 04:44
26 06:04 (6) | 21:53

05:30 (5) | 04:44
26 06:03 (6) | 21:53

05:29 (5) | 04:45
27 06:02 (6) | 21:53

05:28 (5) | 04:45
28 06:01 (6) | 21:52

05:27 (5) | 04:46
24 05:58 (6) ] 21:52

05:26 (5) I
22 05:48 (5) |

l 511
l

30

38

05:25(5)
05:49 (5)
05:24(5)
05:49 (5)
05:23 (5)
05:50(5)
05:23 (5)
05:51 (5)
05:22 (5)
05:52 (5)
05:21 (5)
05:52 (5)
05:21 (5)
05:53 (5)
05:20 (5)
05:53 (5)
05:20 (5)
05:54(5)
05:19 (5)
05:54(5)
05:19 (5)
05:55(5)
05:19 (5)
05:56(5)
05:18 (5)
05:55(5)
05:18 (5)
05:56(5)
05:18 (5)
05:56(5)
05:19 (5)
05:57(5)
05:19 (5)
05:57(5)
05:19 (5)
05:57(5)
05:19 (5)
05:58(5)
05:19 (5)
05:58(5)
05:19 (5)
05:58(5)
05:19 (5)
05:58(5)
05:20 (5)
05:59 (5)
05:20(5)
05:59 (5)
05:20 (5)
05:59 (5)
05:21 (5)
05:59 (5)
05:21 (5)
05:59 (5)
05:22 (5)
06:00 (5)
05:21 (5)
05:59 (5)
05:22 (5)
06:00 (5)

686

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

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

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

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

wlndPRO 3. 2. 7-94 l EMD International A/S, Tel. .Hf5 96 3S 14 44, www.emd.dk, windpmSiemd.dk 23.08.2019 08:25 / 19
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profekt:

19-095-GBK-02
Besctireiüung:

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

Uzenzlerter Anwender:

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

20.08. 2019 10:57/3. 2. 744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: I -10 9
oraussetzungen für Berechnung des Schattenwurfs

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

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

28|

29

301

31

Sonnenscheinstunden

asb-. max. mögl. Beschattung

l Juli

l l 04:47
l 21:52

2 | 04:47
l 21:52

3 | 04:48
l 21:51

4 | 04:49
l 21:51

5 [ 04:50
l 21:50

6 | 04:51
l 21:50

7 | 04:52
l 21:49

8 | 04:53
l 21:48

9 | 04:54
l 21:48

10 l 04:55
l 21:47

11 l 04:56
l 21:46

12 | 04:57
l 21:45

13 | 04:58
21:44
04:59
21:43
05:01
21:42
05:02
21:41
05:03
21:40
05:05
21:39
05:06
21:37
05;07
21:36
05:09
21:35
05:10
21:33
05:12
21:32
05:13
21:30
05:15
21:29
05:16
21:27
05:18
21:26

14

15

16

17

18

19

20

21

22

05:20
21;24
05:21
21:23
05:23
21:21
05:25

l 21:19
514

37

37

36

35

34

33

32

31

30

28

27

25

24

22

26

28

26

26

18

20

20

21

22

23

24

24

25

23

22

20

826

[August

05:22 (5) | 05:26
05:59(5)121:17
05:23 (5) I 05:28
06:00(5)121:16
05:24 (5) | 05:30
06:00 (5) [ 21:14
05:25 (5) | 05:31
06:00(5)121:12
05:25 (5) I 05:33
05:59(5)121:10
05:26 (5) | 05:35
05:59(5)121:08
05:27 (5) | 05:36
05:59(5)121:06
05:28 (5) | 05:38
05:59(5)121:04
05:29 (5) ] 05:40
05:59 (5) | 21:02
05:30 (5) | 05:42
05:58 (5) ] 21:00
05:31 (5) | 05:43
05:58 (5) I 20:58
05:32 (5) I 05:45
05:57 (5) | 20:56
05:33 t5) l 05:47
05:57 (5) | 20:54
05:34 (5) | 05:49
05:56 (5) I 20:52
05:35 (5) I 05:51
06:07 (6) | 20:50
05:37 t5) l 05:52
06:10(6) |20:47
05:38 (5) | 05:54
06:11 (6) | 20:45
05:39 (5) | 05:56
06:12(6)120:43
05:40 (5) | 05:58
06:13(6)120:41
05:56 (6) | 05:59
06:14 (6) | 20:39
05:55 (6) | 06:01
06:15 (6) I 20:36
05:55 (6) | 06:03
06:15 (6) | 20:34
05:55 (6) | 06:05
06:16 (6) | 20:32
05:54 (6) ] 06:07
06:16(6) 120:30
05:54 (6) [ 06:08
06:17(6) |20:27
05:53 (6) | 06:10
06:17(6) |20:25
05:54(6) [06:12
06:18(6)120:23
05:53 (6) I 06:14
06:18(6) |20:20
05:55 (6) I 06:16
06:18(6) ]20:18
05:56(6) |06:l7
06:18(6) |20:15
05:58(6) 106:19
06:18(6) |20:13

l 462
l

l September

18

16

14

12

18

21

21

21

22

25

26

27

28

29

29

29

30

29

27

33

40

43

43

42

40

37

37

39

39

4l

917

05:59 (6)
06:17 (6)
06:01 (6)
06:17 (6)
06:02 (6)
06:16 (6)
06:04 (6)
06:16 (6)
06:05 (6)
06:46 (7)
06:07 (6)
06:49 (7)
06:09 (6)
06:51 (7)
06:10 (6)
06:52 (7)
06:31 (7)
06:53 (7)
06:30 (7)
06:55 (7)
06:29 (7)
06:55 (7)
06:28 (7)
06:55 (7)
06:28 (7)
06:56 (7)
06:27 (7)
06:56 (7)
06:27 (7)
06:56 (7)
06:26 (7)
06:55 (7)
06:26 (7)
06:56 (7)
06:27 (7)
06:56 (7)
06:28 (7)
06:55 (7)
06:30 (7)
07:32 (9)
06:32 (7)
07:37 (9)
06:34 (7)
07:39 (9)
06:35 (7)
07:40 (9)
06:37 (7)
07:42 (9)
06:39 (7)
07:43 (9)
06:40 (7)
07:43 (9)
06:42 (7)
07:44 (9)
07:08 (9)
07:45 (9)
07:06 (9)
07:45 (9)
07:06 t9)
07:45 (9)
07:05 (9)
07:46 (9)

l 06:21
l 20:11
106:23
l 20:08
l 06:25
l 20:06
l 06:26
l 20:03
l 06:28
l 20:01
l 06:30
l 19:59
l 06:32
l 19:56
l 06:33
l 19:54
l 06:35
l 19:51
l 06:37
l 19:49
l 06:39
l 19:46
l 06:41
l 19:44
l 06:42
l 19:41
|06:44
l 19:39
l 06:46
l 19:36
l 06:48
l 19:34
l 06:50
l 19:31
l 06:51
l 19:29
l 06:53
l 19:26
l 06:55
l 19:24
l 06:57
l 19:21
l 06:58
l 19:19
l 07:00
l 19:16
l 07:02
l 19:14
107:04
l 19:11
107:06
l 19:09
l 07:07
l 19:06
l 07:09
l 19:04
107:11
l 19:01
107:13
l 18:59
l
l
l 384
l

4l

4l

4l

4l

4l

4l

4l

39

37

34

31

28

25

21

17

13

10

7

3

07:04 (9)
07:45 (9)
07:04 (9)
07:45 (9)
07:04 (9)
07:45 (9)
07:04 (9)
07:45 (9)
07:03 (9)
07:44 (9)
07:03 (9)
07:44 (9)
07:03 (9)
07:44 (9)
07:03 (9)
07:42 (9)
07:04 (9)
07:41 (9)
07:06 (9)
07:40 (9)

07:08 (10)
07:39 (9)

07:09 (10)
07:37 (9)

07:11 (10)
07:36 (9)

07:13 (10)
07:34 (9)

07:15(10)
07:32 (9)

07:16(10)
07:29 (10)
07:18(10)
07:28 (10)
07:20 (10)
07:27 (10)
07:22 (10)
07:25 (10)

552

l Oktober

l 07:15
l 18:56
l 07:17
l 18:54
l 07:18
l 18:51
l 07:20
l 18:49
l 07:22
l 18:47
l 07:24
l 18:44
l 07:26
l 18:42
l 07:28
l 18:39
l 07:29
l 18:37
l 07:31
l 18:34
l 07:33
l 18:32
l 07:35
l 18:30
l 07:37
l 18:27
l 07:39
l 18:25
l 07:41
l 18:23
l 07:43
l 18:20
107:44
l 18:18
l 07:46
l 18:16
l 07:48
l 18:13
l 07:50
l 18:11
l 07:52
l 18:09
l 07:54
l 18:06
l 07:56
l 18:04
l 07:58
l 18:02
108:00
l 18:00
l 08:02
l 17:58
107:04
l 16:55
107:06
l 16:53
l 07:08
l 16:51
l 07:09
l 16:49
l 07:11
l 16:47
l 330
l

l November

15

18

20

23

23

24

22

19

17

15

12

233

l 07:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39

08:11 (11) I 07:21
08:20 (11) | 16:37
08:07 (11) | 07:23
08:22 (11) | 16:35
08:05 (11) | 07:25
08:23 (11) | 16:33
08:04 (11) | 07:27
08:24 (11) | 16:31
08:02 (11) | 07:29
08:25 (11) | 16:29
08:02 (11) | 07:31
08:25 (11) | 16:28
08:02 (11) | 07:33
08:26 (11) I 16:26
08:04 (11) I 07:35
08:26 (11) | 16:24
08:06 (11) | 07:37
08:25 (11) | 16:22
08:08 (11) I 07:39
08:25 (11) | 16:21
08:10(11)107:41
08:25 (11) I 16:19
08:12 (11) | 07:43
08:24 (11) | 16:18
08:14 (11) | 07:44
08:23 (11) | 16:16
08:16(11) |07:46
08:21 (11) I 16:15
08:18(11)107:48
08:20 (11) | 16:13

07:50
16:12
07:52
16:10
07:54
16:09
07:56
16:08
07:57
16:06
07:59
16:05
OB:01
16:04
08:03
16:03
08:04
16:02

l OB:06
16:01

l 08:08
16:00

259

11

19

21

23

24

26

26

26

26

24

22

20

18

16

13

08:13 (12)
08:24 (12)
08:11 (12)
08:26 (12)
08:10(12)
08:29 (12)
08:09 (12)
08:30 (12)
08:08 (12)
08:31 (12)
08:07 (12)
08:31 (12)
08:06 (12)
08:32 (12)
08:06 (12)
08:32 (12)
08:06 (12)
08:32 (12)
08:07 (12)
08:33 (12)
08:09 (12)
08:33 (12)
08:11 (12)
08:33 (12)
08:13 (12)
08:33 (12)
08:15 (12)
08:33 (12)
08:17 (12)
08:33 (12)
08:19 (12)
08:32 (12)
08:21 (12)
08:32 (12)
08:23 (12)
08:31 (12)
08:26 (12)
08:32 (12)
08:28 (12)
08:31 (12)

358

l Dezember

l 08:09
l 15:59
l 08:11
l 15:58
l 08:12
l 15:58
l 08:14
l 15:57
l 08:15
l 15:56
l 08:17
l 15:56
l 08:18
l 15:55
l 08:19
l 15:55
l 08:21
l 15:54
l 08:22
l 15:54
108:23
l 15:54
l 08:24
l 15:53
l 08:25
l 15:53
l 08:26
l 15:53
l 08:27
l 15:53
l 08:2S
l 15:53
l 08:29
l 15:53
l 08:30
l 15:53
l 08:31
l 15:54
l 08:32
l 15:54
l 08:32
l 15:54
l 08:33
l 15:55
l 08:33
l 15:55
l 08:34
l 15:56
l 08:34
l 15:56
l 08:35
l 15:57
l 08:35
l 15:58
l 08:35
l 15:58
l 08:35
l 15:59
l 08:35
l 16:00
l 08:35
l 16:01
l 232
l

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

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

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

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

wlndPRO 3. 2. 744 l EMD Intemational >VS, Tel. +45963SWH, mvw.emd.dk, wlndpro@iemd.dk 23. 08. 201908:25/20 WJ H d PRO
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Prqlekt:

19-095-GBK-02
Beschreibung:

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

UzenziertET Anwenden

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

20.08.2019 10:57/3.2.744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: J -10 10
oraussetzungen für Berechnung des Schattenwurfs

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

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

l Januar

l l OB:36
l 16:02 26

2 l 08:35
l 16:03 25

3 | 08:35
l 16:04 24

4 l 08:35
l 16:06 23

5 | 08:35
l 16:07 22

6 | 08:34
l 16:08 20

7 | 08:34
l 16:10 18

8 | 08:33
l 16:11 16

9 | 08:33
l 16:12 13

10 l 08:32
l 16:14 g

11 l 08:32
l 16:15

12 | 08:31
l 16:17

13 | 08:30
l 16:18

14 | 08:29
l 16:20

15 | 08:28
l 16:22

16 | 08:27
l 16:23

17 | 08:26
l 16:25

18 | 08:25
l 16:27

19 | 06:24
l 16:29

20 | 08:23
l 16:30

21 | 08:22
l 16:32

22 | 08:21
116:34

23 | 08:19
l 16:36

24 | 08:18
l 16:38

25 | 08:17
|16:40

26 | 08:15
l 16:42

27 | 08:14
l 16:44

28 | 08:12
l 16:45

29 | 08:11
l 16:47

30 l 08:09
l 16:49

31 | 08:08
l 16:51

Sonnenscheinstunden | 248
astr. max. mögl. Beschattung | 196

IFebruar |Mära |April |Mai |3uni IJuli |August | Septemb^Oktaber INovembet Dezember

10:18(2)
10:44 (2)
10:18(2)
10:43 (2)
10:19(2)
10:43 (2)
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SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: K -10 11
oraussetEungen für Berechnung des Schattenwurfs

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

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

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
astr.max.mögl.Beschattung

l Januar

l 08:35
l 16:02
l 08:35
l 16:03
l 08:35
l 16:04
l 08:35
l 16:06
l 08:35

16:07
08:34
16:08
08:34
16:10
08:33
16:11

l 08:33
16:12
08:32
16:14
08:32
16:15
08:31
16:17
08:30
16:18
08:29
16:20
08:28
16:22
08:27
16:23
08:26
16:25
08:25
16:27
08:24
16:29
08:23
16:30
08:22
16:32
08:21
16:34
08:19
16:36
08:18
16:38
08:17
16:40
08:15
16:42

l 08:14
16:43
08:12
16:45

l 08:11
16:47

l 08:09
16:49

l 08:08
16:51

248

62

64

63

64

65

65

64

64

62

61

59

56

55

52

47

42

31

35

37

39

4l

42

42

43

43

43

44

46

48

49

51

1579

12:57 (6)
15:27(5)
12:57 (6)
15:28 (5)
12:58 (6)
15:29(5)
12:58 (6)
15:30 (5)
12:59 (6)
15:32(5)
13:00 (6)
15:33 (5)
13:01 (6)
15:34 (S)
13:02 (6)
15:35(5)
13:03 (6)
15:35(5)
13:04 (6)
15:35(5)
13:06 (6)
15:37(5)
13:08 (6)
15:37(5)
13:09 (6)
15:37(5)
13:11 (6)
15:38 (5)
13:13(6)
15:37 (5)
13:16 (6)
15:38 (5)
15:08 (5)
15:39 (4)
15:09 (5)
15:44 (4)
15:09 (5)
15:46 (4)
15:10(5)
15:49 (4)
15:11 (5)
15:52 (4)
15:11 (5)
15:53 (4)
15:13 (5)
15:55 (4)
15:13 (5)
15:56 (4)
15:15 (5)
15:58 (4)
15:16 (5)
15:59 (4)
15:16 (4)
16:00 (4)
15:16 (4)
16:02 (4)
15:15 (4)
16:03 (4)
15:15 (4)
16:04 (4)
15:14 (4)
16:05 (4)

IFebrua

|Q8:06
l 16:53
108:04
l 16:55
l 08:02
l 16:57
l 08:01
l 16:59
l 07:59
l 17:01
l 07:57
l 17:03
l 07:55
l 17:05
l 07:53
l 17:07
l 07:51
l 17:09
l 07:49
l 17:11
l 07:47
l 17:14
l 07:45
l 17:16
l 07:43
l 17:18
l 07:41
l 17:20
l 07:39
l 17:22
l 07:37
l 17:24
l 07:35
l 17:26
l 07:33
l 17:28
l 07:31
l 17:30
l 07:29
l 17:32
l 07:26
l 17:34
l 07:24
l 17:36
l 07:22
l 17:38
l 07:20
l 17:40
l 07:18
l 17:42
l 07:15
l 17:44
l 07:13
l 17:46
|07:11
l 17:48
l
l
l
l
l
l
l 271
l

52

53

55

55

57

57

58

58

58

65

70

75

79

82

85

87

89

89

83

81

78

74

69

63

15:13(4)
16:05 (4)
15:13(4)
16:06 (4)
15:13 (4)
16:08 (4)
15:13 (4)
16:08 (4)
15:12 (4)
16:09 (4)
15:12 (4)
16:09 (4)
15:12 (4)
16:10 (4)
15:12 (4)
16:10 (4)
15:12 (4)
16:10 (4)
15:11 (4)
16:43 (3)
15:11 (4)
16:45 (3)
15:11 (4)
16:48 (3)
15:11 (4)
16:50 (3)
15:11 (4)
16:52 (3)
15:12 (4)
16:55 (3)
15:11 (4)
16:56 (3)
15:12 (4)
16:58 (3)
15:12 (4)
16:59 (3)
15:13 (4)
17:00 (3)
15:13 (4)
16:59 (3)
15:14(4)
17:00 (3)
15:15 (4)
17:00 (3)
15:15 (4)
16:59 (3)
15:17 (4)
16:59 (3)
15:18 (4)
16:59 (3)
15:19 (4)
16:58 (3)
15:21 (4)
16:57 (3)
15:22 (4)
16:55 (3)

2023

l März

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

55

48

36

10

15:25 (4)
16:54 (3)
15:28 (4)
16:53 (3)
15:31 (4)
16:50 (3)
16:37 (3)
16:47 (3)

10

14

17

21

24

27

30

30

30

34

38

4l

43

45

558

17:51 (l)
17:56 (l)
17:48 (l)
17:58 (l)
17:46 (l)
18:00 (l)
17:44 (l)
18:01 (l)
17:43 (l)
18:04 (l)
17:41 (l)
18:05 (l)
17:41 (l)
18:08 (l)
17:39 (l)
18:09 (l)
17:39 (l)
18:09 (l)
17:39 (2)
18:09 (2)
17:37 (2)
18:11 (2)
17:34 (2)
18:12 (2)
17:33 (2)
18:14(2)
17:31 (2)
18:14 (2)
18:30 (2)
19:15 (2)

l April

l 06:53
l 19:49
l 06:50
l 19:51
106:48
l 19:53
l 06:45
l 19:54
106:43
l 19:56
106:41
l 19:58
106:38
l 20:00
106:36
] 20:02
106:33
120:04
106:31
l 20:06
106:28
l 20:08
106:26
] 20:09
106:24
l 20:11
106:21
l 20:13
106:19
l 20:15
106:16
l 20:17
l 06:14
l 20:19
l 06:12
l 20:21
106:09
l 20:22
l 06:07
l 20:24
l 06:05
l 20:26
l 06:03
l 20:28
106:00
l 20:30
l 05:58
l 20:32
l 05:56
l 20:34
105:54
l 20:36
l 05:51
l 20:37
l 05:49
l 20:39
l 05:47
l 20:41
l 05:45
l 20:43
l
l
l 419
l

47

48

50

51

52

53

53

53

53

53

53

52

52

51

51

49

48

47

45

43

4l

38

35

32

28

23

16

18:28 (2)
19:15(2)
18:28 (2)
19:16(2)
18:26 (2)
19:16(2)
18:26 (2)
19:17(2)
18:25 (2)
19:17(2)
18:24 (2)
19:17(2)
18:24 (2)
19:17(2)
18:23 (2)
19:16(2)
18:23 (2)
19:16(2)
18:23 (2)
19:16(2)
18:22 (2)
19:15(2)
18:23 (2)
19:15(2)
18:23 (2)
19:15(2)
18:23 (2)
19:14(2)
18:23 (2)
19:14(2)
18:24 (2)
19:13(2)
18:23 (2)
19:11(2)
18:24 (2)
19:11 (2)
18:25 (2)
19:10(2)
18:26 (2)
19:09 (2)
18:26 (2)
19:07 (2)
18:28 (2)
19:06 (2)
18:29 (2)
19:04 (2)
18:31 (2)
19:03 (2)
18:33 (2)
19:01 (2)
18:35 (2)
18:58 (2)
18:39 (2)
18:55 (2)
18:46 (2)
18:48 (2)

1219

l Mai

l 05:43
l 20:45
l 05:41
l 20:47
l 05:39
l 20:48
l 05:36
l 20:50
105:34
l 20:52
l 05:32
120:54
l 05:30
l 20:56
l 05:29
l 20:58
l 05:27
l 20:59
l 05:25
l 21:01
l 05:23
l 21:03
l 05:21
l 21:05
l 05:19
l 21:06
l 05:17
l 21:08
l 05:16
l 21:10
l 05:14
l 21:12
l 05:12
l 21:13
l 05:11
l 21:15
105:09
l 21:17
l 05:07
l 21:18
105:06
l 21:20
105:04
l 21:21
l 05:03
l 21:23
l 05:02
l 21:25
105:00
l 21:26
|04:59
l 21:28
104:58
l 21:29
104:56
l 21:30
104:55
l 21:32
[04:54
l 21:33
[04:53
l 21:35
l 494
l

l Juni

104:52
l 21:36
104:51
l 21:37
104:50
l 21:38
104:49
l 21:39
104:48
l 21:41
104:47
l 21:42
104:47
l 21:43
104:46
121:44
104:45
l 21:45
104:45
121:46
|04:44
121:46
104:44
l 21:47
|04:44
121:48
104:43
l 21:49
104:43
l 21:49
[04:43
l 21:50
[04:43
l 21:50
104:42
l 21:51
104:42
l 21:51
104:42
l 21:52
104:43
l 21:52
104:43
l 21:52
104:43
l 21:53
104:43
l 21:53
104:43
l 21:53
104:44
l 21:53
104:44
l 21:53
104:45
l 21:53
104:45
l 21:52
104:46
l 21:52
l
l
l 511

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

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

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

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

19-095-GBK-02
Beschreibung:

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

Uzenzlerter Anwender:

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

20.08.2019 10:57/3.2. 744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: K -10 11
oraussetzungen für Berechnung des Schattenwurfs

Referenqahr für Kalender 2019
Die dargestellten Ze en sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

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

Sonnenscheinstunden
asb-. max. mägl. Beschattung

IJuli

l l 04:46
l 21:52

2 | 04:47
l 21:52

3 | 04:48
l 21:51

4 | 04:49
l 21:51

5 | 04:50
l 21:50

6 | 04:50
l 21:50

7 | 04:51
l 21:49

8 | 04:52
l 21:48

9 | 04:53
l 21:48

10 l 04:54
l 21:47

11 l 04:56
l 21:46

12 | 04:57
l 21:45

13 | 04:58
|21;44

14 | 04:59
l 21:43

15 l 05:00
l 21:42

16 | 05:02
l 21:41

17 l 05:03
l 21:40

18 | 05:04
l 21:39

19 l 05:06
l 21:37

20 | 05:07
l 21:36

21 | 05:09
l 21:35

22 | 05:10
l 21:33

23 | 05:12
21:32
05:13
21:30
05:15
21:29
05:16
21:27
05:18
21:26
05:19
21:24
05:21
21:22
05:23
21:21
05:24
21:19

515

24

25

26

27

28

29

30

31

l August

l 05:26
l 21:17
l 05:28
l 21:15
l 05:29
l 21:14
l 05:31
l 21:12
l 05:33
l 21:10
l 05:35
l 21:08
l 05:36
121:06
l 05:38
121:04
l 05:40
l 21:02
l 05:42
l 21:00
] 05:43
l 20:58
l 05:45
l 20:56
l 05:47
l 20:54
l 05:49
l 20:52
l 05:50
l 20:50
l 05:52
l 20:47
l 05:54
l 20:45
l 05:56
l 20:43
l 05:58
l 20:41
l 05:59
l 20:39
] 06:01
l 20:36
l 06:03
] 20:34
l 06:05
] 20:32
l 06:07
l 20:29
l 06:08
l 20:27
l 06:10
l 20:25
l 06:12
l 20:22
l 06:14
l 20:20
l 06:15
l 20:18
|06:17
l 20:15
l 06:19
l 20:13
l 462
l

15

21

27

31

34

37

39

42

44

46

47

49

50

51

52

585

18:46 (2)
19:01 (2)
18:43 (2)
19:04 (2)
18:39 (2)
19:06 (2)
18:37 (2)
19:08 (2)
18:35 (2)
19:09 (2)
18:33 (2)
19:10 (2)
18:32 (2)
19:11 (2)
18:30 (2)
19:12 (2)
18:28 (2)
19:12 (2)
18:27 (2)
19:13 (2)
18:27 (2)
19:14 (2)
18:26 (2)
19:15 (2)
18:24 (2)
19:14 (2)
18:24 (2)
19:15 (2)
18:23 (2)
19:15 (2)

l September

l 06:21
l 20:11
[ 06:23
l 20:08
l 06:24
l 20:06
l 06:26
l 20:03
l 06:28
l 20:01
l 06:30
l 19:58
l 06:32
l 19:56
l 06:33
l 19:54
l 06:35
l 19:51
l 06:37
l 19:49
l 06:39
l 19:46
l 06:40
l 19:44
l 06:42
l 19:41
106:44
l 19:39
l 06:46
l 19:36
l 06:48
l 19:34
l 06:49
l 19:31
l 06:51
l 19:29
] 06:53
l 19:26
t 06:55
l 19:24
l 06:57
l 19:21
l 06:5B
l 19:19
l 07;00
l 19:16
l 07:02
l 19:14
107:04
l 19:11
l 07:06
l 19:09
l 07:07
l 19:06
l 07:09
l 19:04
l 07:11
l 19:01
l 07:13
l 18:59

l Oktober l November l Dezember
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53
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50

50

48

46
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42

39

37

33

30
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29

26

23

21

18

13

9

4

l
l
l 384
l 1064

18:22 (2)
19:14 (2)
18:21 (2)
19:14 (2)
18:21 (2)
19:14 (2)
18:20 (2)
19:13 (2)
18:20 (2)
19:13 (2)
18:20 (2)
19:13 (2)
18:20 (2)
19:13 (2)
18:19 (2)
19:11 (2)
18:20 (2)
19:11 (2)
18:20 (2)
19:10 (2)
18:19 (2)
19:09 (2)
18:20 (2)
19:08 (2)
18:21 (2)
19:07 (2)
18:22 (2)
19:06 (2)
18:22 (2)
19:04 (2)
18:23 (2)
19:02 (2)
18:24 (2)
19:01 (2)
18:26 (2)
18:59 (2)
18:26 (l)
18:56 (l)
18:26 (l) |
18:55 (l) l
18:26 (l) |
18:55 (l) |
18:26 (l) l
18:52 (l) |
18:27 (l) |
18:50 (l) |
18:26 (l) |
18:47 (l) |
18:27 (l) |
18:45 (l) |
18:29 (l) |
18:42 (l) |
18:31 (l) l
18:40 (l) |
18:34 (l) l
18:38 (l) |

l
l
l
l
l
l
l

07:15
18:56
07:16
18:54
07:18
18:51
07:20
18:49
07:22
18:46
07:24
18:44
07:26
18:42
07:27
18:39
07:29
18:37
07:31
18:34
07:33
18:32
07:35
18:30
07:37
18:27

07:39
18:25
07:41
18:22
07:42
18:20
07:44
18:18
07:46
18:15
07:48
18:13
07:50
18:11
07:52
18:09
07:54
18:06
07:56
18:04
07:58
18:02
08:00
18:00
08:02
17:57
07:04
16:55
07:06
16:53
07:07
16:51
07:09
16:49
07:11
16:47
330

l

10

35

47

55

63

69

74

77

80
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87
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87

85

82

79

75

1529

l 07:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39
l 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
l 16:29
l 07:31
l 16:28

17:11 (3) | 07:33
17:21 (3) | 16:26
16:05 (4) | 07:35
17:24 (3) | 16:24
16:01 (4) | 07:37
17:26 (3) I 16:22
15:58 (4) | 07:39
17:27 (3) | 16:21
15:55 (4) | 07:41
17:28(3) | 16:19
15:53 (4) I 07:43
17:29(3)1 16:17
15;51 (4) | 07:44
17:30(3) | 16:16
15:50 (4) | 07:46
17:30(3)1 16:14
15:48 (4) | 07:48
17:30(3) | 16:13
15:47 (4) ] 07:50
17:30(3)1 16:12
15:46 (4) | 07:52
17:30(3) | 16:10
15:45 (4) | 07:54
17:30 (3) | 16:09
15:44 (4) | 07:56
17:30 (3) | 16:08
15:43 (4) | 07:57
17:30 (3) | 16:06
15:42 (4) | 07:59
17:29 (3) I 16:05
15:41 (4) I 08:01
17:28 (3) I 16:04
14:41 (4) | 08:03
16:26 (3) | 16:03
14:41 (4) | 08:04
16:25 (3) | 16:02
14:41 (4) I 08:06
16:22 (3) I 16:01
14:41 (4) | 08:08
16:20 (3) | 16:00
14:41 (4) |
16:18(3) |

l 259
l

72

68

60

59

58
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56

55
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52
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50

48

47

45

44

44

43
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42

4l

40

38

37

34

38

45

50

53

1482

14:40 (4) | 08:09
16:15 (3) I 15:59
14:40 (4) | 08:11
16:13 (3) | 15:58
14:40 (4) | 08:12
16:11 (3) | 15:57
14:40 (4) I 08:14
15:39 (4) | 15:57
14:42 (4) | 08:15
15:40 (4) | 15:56
14:42 (4) | 08:17
15:39 (4) | 15:55
14:42 (4) | 08:18
15:39 (4) | 15:55
14:42 (4) | 08:19
15:38 (4) | 15:54
14:43 (4) | 08:21
15:38 (4) | 15:54
14:43 (4) | 08:22
15:37 (4) | 15:54
14:45 (4) | 08:23
15:37 (4) | 15:53
14:45 (4) | 08:24
15:37 (4) | 15:53
14:46 (4) | 08:25
15:36 (4) | 15:53
14:47 (4) | 08:26
15:35 (4) | 15:53
14:48 (4) | 08:27
15:35 (4) | 15:53
14:49 (4) | 08:28
15:34 (4) | 15:53
14:49 (5) | 08:29
15:33 (4) | 15:53
14:48 (5) I 08:30
15:32 (4) | 15:53
14:48 (5) | 08:31
15:31 (4) | 15:53
14:48 (5) | 08:32
15:31 (4) | 15:54
14:48 (5) I 08:32
15:30 (4) | 15:54
14:47 (5) | 08:33
15:28 (4) | 15:54
14:47 (5) | 08:33
15:27 (4) | 15:55
14:47 (5) | 08:34
15:25 (4) | 15:55
14:46 (5) | 08:34
15:23 (4) | 15:56
14:46 (5) | 08:35
15:20 (4) | 15:57
12:57 (6) I 08:35
15:17(5)115:57
12:54 (6) | 08:35
15:17(5)1 15:58
12:52 (6) | 08:35
15:18(5)1 15:59
12:51 (6) I 08:35
15:18(5)1 16:00

108:35
l 16:01
l 232
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57

60

62

62

64

64

65

64

64
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64

63

63

61

62

62

61

61

62

61

61

61

61

62

61

61

62

62

61

63

1917

12:50 (6)
15:19 (5)
12:49 (6)
15:18 (5)
12:48 (6)
15:19 (5)
12:48 (6)
15:20 (5)
12:47 (6)
15:19(5)
12:47 (6)
15:20 (5)
12:47 (6)
15:20 (5)
12:47 (6)
15:20 (5)
12:47 (6)
15:19(5)
12:46 (6)
15:18(5)
12:47 (6)
15:19 (5)
12:47 (6)
15:18 (5)
12:47 (6)
15:18 (5)
12:47 (6)
15:17(5)
12:48 (6)
15:17(5)
12:48 (6)
15:17(5)
12:48 (6)
15:17(5)
12:49 (6)
15:18 (5)
12:48 (6)
15:17 (5)
12:49 (6)
15:18 (5)
12:50 (6)
15:18 (5)
12:50 (6)
15:18(5)
12:51 (6)
15:19 (5)
12:51 (6)
15:19(5)
12:51 (6)
15:20 (5)
12:52 (6)
15:21 (5)
12:53 (6)
15:22(5)
12:53 (6)
15:22(5)
12:54 (6)
15:23 (5)
12:55 (6)
15:24 (5)
12:55 (6)
15:25 (5)

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

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

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

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

19-095-GBK-02
Beschreibung:

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

Uzenzterter Anwender:

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

20.08.2019 10:57/3.2.744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: L -10 12
oraussetzungen für Berechnung des Schattenwurfs

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

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

[Januar |Febmar

l l 08:35 | 08:06
l 16:02 | 16:53

2 | 08:35 | 08:04
l 16:03 l 16:55

3 | 08:35 l 08;02
l 16:05 | 16:57

4 | 08:35 | 08:01
l 16:06 | 16:59 3

5 | 08:34 | 07:59
l 16:07 l 17:01 8

6 | 08:34 l 07:57
l 16:08 | 17:03 11

7 | 08:34 | 07:55
l 16:10 | 17:05 14

8 | 08:33 l 07;53
l 16:11 | 17:07 16

9 | 08:33 l 07:51
l 16:12 | 17:09 19

10 l 08:32 | 07:49
l 16:14 ] 17:11 22

11 l 08:31 | 07:47
l 16:15 ] 17:13 24

12 | 08:31 | 07:45
l 16:17 l 17:16 23

13 | 08:30 | 07:43
l 16:18 | 17:18 23

14 | 08:29 | 07:41
l 16:20 l 17:20 23

15 | 08:28 | 07:39
l 16:22 l 17:22 22

16 | 08:27 | 07:37
l 16:23 | 17:24 20

17 | 08:26 | 07:35
l 16:25 | 17:26 19

18 ] 08:25 | 07:33
l 16:27 | 17:28 15

19 | 08:24 | 07:31
l 16:29 l 17:30 12

20 l 08:23 | 07:29
l 16:30 | 17:32

21 | 08:22 | 07:26
l 16:32 | 17:34 8

22 | 08:21 l 07:24
l 16:34 l 17:36 13

23 | 08:19 l 07:22
l 16:36 l 17:38 17

24 | 08:18 l 07:20
l 16:38 l 17:40 21

25 | 08:17 | 07:17
l 16:40 l 17:42 24

26|08:15 |07;15
l 16:42 | 17:44 28

27 | 08:14 | 07:13
l 16:43 | 17:46 29

28 l 08:12 | 07:11
l 16:45 l 17:48 30

29 | 08:11 l
l 16:47 |

30 | 08:09 |
l 16:49 |

31 | 08:07 |
l 16:51 l

Sonnenschelnstunden | 248 l 271
asb-.max.mägl.Beschattung | l 444

l März

l 07:08
l 17:50 31
l 07:06
l 17:52 31
107:04
l 17:54 31

16:27 (12) | 07:01
16:30 (12) | 17:55 32
16:25 (12) | 06:59
16:33 (12) | 17:57 31
16:24 (12) | 06:56
16:35 (12) | 17:59 30
16:23 (12) | 06:54
16:37 (12) | 18:01 29
16:22 (12) | 06:52
16:38 (12) | 18:03 27
16:22 (12) | 06:49
16:41 (12) | 18:05 24
16:21 (12) I 06:47
16:43 (12) | 18:07 21
16:21 (12) | 06:44
16:45 (12) | 18:09 18
16:22 (12) | 06:42
16:45(12)118:ll 12
16:22 (12) | 06:40
16:45(12)1 18:13
16:22 (12) | 06:37
16:45(12)1 18:15
16:22 (12) | 06:35
16:44(12)1 18:17
16:23 (12) | 06:32
16:43(12)1 18:19
16:24 (12) | 06:30
16:43 (12) | 18:21
16:26 (12) | 06:27
16:41 (12) | 18:22
16:28 (12) | 06:25
16:40 (12) | 18:24

l 06:22
l 18:26

16:59 (11) I 06:20
17:07 (11) | 18:28
16:57(11) |06:17
17:10 (11) | 18;3D
16:54(11) |06:15
17:ll(11)1 18:32
16:53 (11) I 06:13
17:14 (11) | 18:34
16:52(11) |06:10
17:16 (11) | 18:36
16:50 (11) | 06:08
17:18 (11) I 18:37
16:50 (11) I 06:05
17:19 (11) | 18:39
16:49 (11) I 06:03
17:19(11)1 18:41

l 06:00
l 18:43 3
l 05:58
l 18:45 7
l 06:55
l 19:47 11
l 365
l 338

l April

16:49 (11) I 06:53
17:20 (11) I 19:49
16:49 (11) | 06:50
17:20 (11) | 19:51
16:48 (11) | 06:48
17:19 (11) | 19:52
16:48 (11) | 06:45
17:20(11)1 19:54
16:48 (11) I 06:43
17:19(11) | 19:56
16:48 (11) | 06:40
17:18 (11) | 19:58
16:48 (11) | 06:38
17:17 (11) | 20:00
16:49 (11) I 06:36
17:16 (11) | 20:02
16:50 (11) | 06:33
17:14 (II) | 20:04
16:52 (11) | 06:31
17:13 (11) | 20:06
16:54 (11) | 06:28
17:12 (11) t 20:07
16:56 (11) | 06:26
17:08 (11) | 20:09

l 06:24
l 20:11
l 06:21
l 20:13
106:19
l 20:15
106:16
l 20:17
l 06;14
l 20:19
106:12
l 20:21
l 06:09
l 20:22
l 06:07
l 20:24
l 06:05
l 20:26
l 06:03
l 20:28
l 06:00

20:30
05:58
20:32

l 05:56
20:34
05:54
20:35
05:51
20:37
05:49
20:39
05:47
20:41

18:16(9)
18:19(9)
18:13 (9) | 05:45
18:20 (9) I 20:43
19:11 (9)
19:22 (9)

419

14

20

24

28

30

32

34

35

37

37

37

38

38

38

38

37

36

34

34

32

4l

40

39

32

27

30

999

l Mai

19:09 (10) | 05:43
19:23 (9) I 20:45

19:06 (10) | 05:41
19:26 (9) I 20:47

19:03 (10) I 05:39
19:27 (10) | 20:48
19:01 (10) | 05:36
19:29 (9) | 20:50

19:00 (10) | 05:34
19:30 (10) | 20:52
18:58 (10) I 05:32
19:30 (10) | 20:54
18:57 (10) | 05:30
19:31 tl0) l 20:56
18:56 (10) | 05:29
19:31 (10) | 20:57
18:55 (10) | 05:27
19:32 (10) I 20:59
18:55 (10) ] 05:25
19:32 (10) | 21:01
18:54 (10) | 05:23
19:31 (10) l 21:03
18:54 (10) | 05:21
19:32 (10) I 21:05
18:54 (10) t 05:19
19:32 (10) | 21:06
18:53 (10) | 05:17

29

19:31 (10)
18:53 (10)
19:31 (10)
18:53 (10) I 05:14
19:30 (10)
18:53 (10)
19:29 (10)
18:54 (10)
19:28 (10)
18:54 (10) I 05:09
19:28 (10)
18:55 (10)
19:27 (10)
18:55 (10) | 05:06

38 19:59 (5)
18:56 (10) I 05:04
20:01 (5)

18:58 (10)
20:03 (5)

19:00 (10)
40 20:05 (5) | 21:24

19:02 (10)
20:07 (5)

19:06 (10)
20:08 (5)
19:43 (7)
20:10(5)
19:42 (7)

29 20:ll(5)121:30
19:41 (7)

30 20:11 (5) | 21:32
19:41 (7)
20:ll(5)

21:08
05:16
21:10

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

21:16
05:07
21:18

21:20

21:21
05:03
21:23
05:02

05:00
21:26
04:59
21:27
04:58
21:29
04:56

04:55

04:54

21:33
04:53
21:34

494

IJuni

19:41 (7) | 04:52
20:10(5)121:36
19:41 (7) | 04:51

29 20:10(5)121:37
19:42 (7) | 04:50

28 20:10(5)121:38
19:42 (7) | (M;49

27 20:09 (7) | 21:39
19:42 (7) | 04:48

26 20:08 (7) | 21:40
19:42 (7) | 04:47

26 20:08 (7) | 21:42
19:43 (7) I 04:47

24 20:07 (7) I 21:43
19:43 (7) | 04:46

23 20:06 (7) | 21:44
19:44 (7) | 04:45

20 20:04 (7) | 21:45
19:46 (7) | 04:45

18 20:04 (7) | 21:45
19:48 (7) | 04:44

14 20:02 (7) | 21:46
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Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommeraeit wie Bezugsjahr):

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

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

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

19-095-GBK-02
Beschreibung:

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

UzendertfiT Anwender:

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

20.08. 2019 10:57/3. 2. 744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: L -10 12
oraussetzungen für Berechnung des Schattenwurfs

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

Die Sonne scheint täglich von Sonnenauf- bis -Untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtoj ng

Die Windenergieanlage/n isüsind immer in Betrieb
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Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommeizeit wie Bezugsjahr):

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

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

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

19-095-GBK-02
Beschretüung:

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

Lizenzierter Anwender:

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

20.08.2019 10:57/3.2. 744

SHADOW - Kalender
rechnun : Zusatzbelastun Schattenreze tor: M -10 13

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

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

Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf
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T&H Ingenieure GmbH
Bremerhavener Heerstraße 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet;

20.08.2019 10:57/3.2.744

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

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
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erechnun : Zusatzbelastun Schattenreze tor: N -10 14
oraussetzungen für Berechnung des Schattenwurfs

Referenzjahr für Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
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20:30 (9) | 21:52
20:10(9)104:46
20:30 (9) I 21:52
20:10(9)1
20:29 (9) |

i 511
l

26

17

21

23

26

28

29

30

31

30

31

31

29

29

28

27

26

26

21

20

19

843

17

15

13

10

10

10

12

13

13

13

13

13

13

13

13

13

13

12

12

20:11 (9)
20:28 (9)
20:12 (9)
20:27 (9)
20:13 (9)
20:26 (9)
20:16 (9)
20:26 (9)
20:17 (9)
20:23 (9)
21:06 (5)
21:08 (5)
21:06 (5)
21:10 (5)
21:05 (5)
21:10(5)
21:05 (5)
21:11 (5)
21:04 (5)
21:12(5)
21:04 (5)
21:13 (5)
21:04 (5)
21:14(5)
21:04 (5)
21:14 (5)
21:04 (5)
21:15 (5)
21:04 (5)
21:15(5)
21:04 (5)
21:16(5)
21:04 (5)
21:17(5)
21:04 (5)
21:17(5)
21:04 (5)
21:17(5)
21:05 (5)
21:18(5)
21:05 (5)
21:18(5)
21:05 (5)
21:18(5)
21:06 (5)
21:19(5)
21:06 (5)
21:19(5)
21:05 (5)
21:18(5)
21:06 t5)
21:19(5}
21:06 (5)
21:18 (5)
21:06 (5)
21:18 (5)
21:07 (5)
21:18 (5)
21:08 (5)
21:19(5)

325

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

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

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

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

wlndPRO 3. 2.744 l EMD International W, Tel. +4S96354444, vmw.emd.dk, wlndpm9emd.dk 23. 08.201908:25/28 WindPRO
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Projekt:

19-095-GBK-02
Beschreibung:

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

Uzenzierter Anwenden

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

20. 08. 2019 10:57/3. 2. 744

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

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

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

l Juli [August | September

l l 04:47 21:08 (5) | 05:26 20:13 (9) | 06:21
121:52 10 21:18(5)121:17 31 20:44(9)120:11

2 j 04:47 21:08 (5) | 05:28 20:14 (9) | 06:23
121:51 10 21:18(5)121:15 30 20:44(9)120:08

3 | 04:48 21:09 (5) | 05:29 20:14 (9) | 06:24
121:51 9 21:18(5)121:14 29 20:43(9)120:06

4 | 04:49 21:09 (5) I 05:31 20:15 (9) | 06:26
121:51 7 21:16(5)121:12 27 20:42(9)120:03

5 | 04:50 21:10 (5) | 05:33 20:14 (9) | 06:28
121:50 6 21:16(5)121:10 26 20:40(9)120:01

6 | 04:51 21:11 (5) I 05:35 20:15 (9) | 06:30
121:50 5 21:16(5)121:08 24 20:39(9)119:58

7 i 04:51 21:12 (5) | 05:36 20:17 (9) | 06:32
121:49 4 21:16(5)121:06 20 20:37(9)119:56

8 | 04:52 21:13 (5) | 05:38 20:17 (9) | 06:33
J21:48 2 21:15(5)121:04 18 20:35(9)119:53

9104:54 20:24(9)105:40 18:52(11)106:35
l 21:47 7 20:31 (9) | 21:02 24 20:33 (9) | 19:51

10 l 04:55 20:22 (9) | 05:42 18:47 (11) | 06:37
121:47 11 20:33(9)121:00 30 20:31(9)119:49

11 l 04:56 20:21 (9) | 05:43 18:44 (11) | 06:39
121:46 13 20:34(9)120:58 31 20:29(9)119:46

12 | 04:57 20:20 (9) | 05:45 18:42 (11) | 06:40
121:45 15 20:35(9)120:56 29 19:11(11)119:44

13 | 04:58 20:19 (9) | 05:47 18:39 (11) | 06:42
|21:44 17 20:36(9)120:54 33 19:12(11)119:41

14 l 04:59 20:18 (9) | 05:49 18:37 (11) | 06:44
121:43 19 20:37(9)120:52 36 19:13(11)119:39

15 | 05:01 20:17 (9) | 05:50 18:36 (11) | 06:46
|21:42 21 20:38(9)120:49 39 19:15(11)119:36

16 J 05:02 20:18 (9) | 05:52 18:33 (11) | 06:48
|21:41 21 20:39(9)120:47 42 19:15(11)119:34

17 ] 05:03 20:17 (9) | 05:54 18:32 (11) | 06:49
|21:40 23 20:40(9)120:45 44 19:16(11)119:31

18 l 05:04 20:16 (9) | 05:56 18:31 (11) | 06:51
|21:38 24 20:40(9)120:43 47 19:18(11)119:29

19 ] 05:06 20:15 (9) | 05:58 18:29 (11) | 06:53
|21:37 26 20:41(9)120:41 49 19:18(11)119:26

20 l 05:07 20:16 (9) | 05:59 18:29 (11) | 06:55
121:36 26 20:42(9)120:38 49 19:18(11)119:24

21 J 05:09 20:15 (9) | 06:01 18:28 (11) | 06:57
|21:35 27 20:42(9)120:36 51 19:19(11)119:21

22 i 05:10 20:14 (9) | 06:03 18:26 (11) I 06:58
121:33 28 20:42(9)120:34 53 19:19(11)119:19

23 | 05:12 20:14 (9) | 06:05 18:26 (11) | 07:00
121:32 29 20:43(9)120:32 53 19:19(11)119:16

24 i 05:13 20:14 (9) | 06:07 18:25 (11) | 07:02
|21:30 29 20:43(9)120:29 55 19:20(11)119:14

25 l 05:15 20:14 (9) | 06:08 18:24 (11) | 07:04
121:29 30 20:44(9)120:27 55 19:19(11)119:11

26 | 05:16 20:13 (9) | 06:10 18:23 (11) I 07:06
i 21:27 31 20:44 (9) | 20:25 57 19:20 (11) | 19:09

27 | 05:18 20:14 (9) | 06:12 18:23 (11) I 07:07
l 21:26 30 20:44 (9) | 20:22 57 19:20 (11) | 19:06

28 | 05:20 20:13 (9) | 06:14 18:22 (11) | 07:09
i 21:24 31 20:44 (9) | 20:20 58 19:20 (11) | 19:04

29 | 05:21 20:13 (9) | 06:15 18:21 (11) | 07:11
121:22 31 20:44(9)120:18 58 19:19(11)119:01

30 | 05:23 20:13 (9) | 06:17 18:21 (11) | 07:13
121:21 31 20:44(9)120:15 58 19:19(11)118:59

31 | 05:24 20:14 (9) | 06:19 18:21 (11) I
121:19 30 20:44(9)120:13 58 19:19(11)1

Sonnenscheinstunden | 514 l 462 l 384
astr. max. mögl. Beschattung l 603 l 1271 l

58

58

58

56

56

55

54

53

51

49

47

45

42

38

35

30

25

17

18:20 (11)
19:18(11)
18:20 (11)
19:18(11)
18:20 (11)
19:18(11)
18:20 (11)
19:16(11)
18:20 (11)
19:16(11)
18:20 (11)
19:15(11)
18:21 (11)
19:15(11)
18:20 (11)
19:13(11)
18:21 (11)
19:12(11)
18:22 (11)
19:11(11)
18:22 (11)
19:09 (11)
18:23 (11)
19:08 (11)
18:24 (11)
19:06 (11)
18:26 (11)
19:04(11)
18:26 (11)
19:01 (11)
18:29 (11)
18:59 (11)
18:31 (11)
18:56 (11)
18:35 (11)
18:52 (11)

[Oktober

l 07:15
l 18:56
l 07:16
l 18:54
l 07:18
l 18:51
] 07:20
l 18:49
l 07:22
l 18:46
] 07:24
l 18:44
l 07:26
l 18:42
l 07:27
l 18:39
l 07:29
l 18:37
l 07:31
l 18:34
] 07:33
l 18:32
l 07:35
l 18:30
l 07:37
l 18:27
l 07:39
l 18:25
107:40
l 18:22
l 07:42
l 18:20
|07:44
l 18:18
107:46

18:15
07:48
18:13
07:50
18:11
07:52
18:09
07:54
18:06
07:56
18:04
07:58
18:02
08:00
18:00
08:02
17:57
07:03
16:55
07:05
16:53
07:07
16:51
07:09
16:49
07:11
16:47

330

l November Dezember

827

16

21

25

28

31

33

34

36

36

37

37

37

38

37

36

35

34

32

31

29

25

21

17

11

17:23 (12)
17:31 (12)
17:19(12)
17:35 (12)
17:15 (12)
17:36 (12)
17:13 (12)
17:38 (12)
17:11 (12)
17:39 (12)
17:09 (12)
17:40 (12)
17:08 (12)
17:41 (12)
17:07 (12)
17:41 (12)
17:06 (12)
17:42 (12)
17:06 (12)
17:42 (12)
17:05 (12)
17:42 (12)
17:05 (12)
17:42 (12)
17:05 (12)
17:42 (12)
17:04 (12)
17:42 (12)
17:04 (12)
17:41 (12)
17:05 (12)
17:41 (12)
17:05 (12)
17:40 (12)
17:05 (12)
17:39 (12)
17:06 (12)
17:38 (12)
17:06 (12)
17:37 (12)
17:07 (12)
17:36 (12)
17:08 (12)
17:33 (12)
17:10 (12)
17:31 (12)
17:12 (12)
17:29 (12)
16:15 (12)
16:26 (12)

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

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

l 08:34
15:56

[ 08:34
15:56

l 08:34
15:57

l 08:35
15:58

l 08:35
15:58

l 08:35
15:59

l 08:35
16:00

l 08:35
16:01

232
725

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

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

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

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

wlndPRO 3. 2.744 l EMD International A/S, Tel. +4596354444, www.eml.dk, viindpro9emd.dk 23. 08.201908:25/29 WJndPRO
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PnljeM:

19-095-GBK-02
Beschreibung:

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

Uzenzierte- Anwenden

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

20.08.2019 10:57/3.2.744

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

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

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

[Januar | Februar | März l April l Mai l Juni

l l 08:35 | 08:06 | 07:08 l 06:53 18:23 (12) | 05:43 19:41 (11) 104:52 _ 1^35_(11)
16:02 i 16:53 i 17:50 l 19:49 24 18:47(12)120:45 32 20:13(11)121:36 73 2L03(9)

2 108:35 i 08:04 i 07:06 i 06:50 18:25(12)105:41 19:41 (n) l M:51 _. 19[35W
16:03 i 16:55 i 17:52 119:51 20 18:45(12)120:47 34 20:15(11)121:37 74 21:04(9)

3'108:35 i 08:02 i 07:04 l 06:48 18:27(12)105:39 19:39(11)104:50 _ 1?:36(11)
16:05 i 16:57 i 17:54 i 19:52 14 18:41(12)120:48 37 20:16(11)121:38 72 2L04(9)

4'108:35 i 08:01 i 07:01 i 06:45 ] 05:37 ":38 (n) ! 04:4? " 1?:. 37J:11)
]'16:06 i 16:59 i 17:56 119:54 120:50 39 20:17(11)121:39 72 2L05(9)

5'108:34 i 07:59 i 06:59 l 06:43 l 05:35 19:37(11)104:48 1?:37_<:11)
16:07 i 17:01 |17:57 i 19:56 120:52 4l 20:18(11)121:40 71 2 L 05 (9)

6 i 08:34 i 07:57 J 06:57 i 06:41 l 05:33 19:36(11)104:48 __ 1^37j:U)
16:08 i 17:03 i 17:59 i 19:58 l 20:54 43 20:19(11)121:42 72 ^2L05(9)

7 i 08:34 J 07:55 j 06:54 i 06:38 105:31 1?:35 (") ! 04:47 " 1?:38J;11)
16:10 i 17:05 i 18:01 120:00 120:56 44 20:19(11)121:43 72 21j06(9)

8 i 08:33 i 07:53 i 06:52 i 06:36 105:29 19:34(11)104:46 __ 19:38j:ll)
i 16:11 i 17:07 i 18:03 120:02 120:57 46 20:20(11)121:44 70 2L05(9)

9108:33 i 07:51 j 06:49 i 06:33 105:27 19:34(11)104:46 _ l?;3?J;n)
16:12 117:09 i 18:05 120:04 120:59 47 20:21(11)121:45 70 2L06(9)

10 i 08:32 i 07:49 \ 06:47 l 06:31 l 05:25 19:33 (11) | 04:45 _ 19:39_(11)
116:14 i 17:12 i 18:07 120:06 l 21:01 48 20:21(11)121:45 69 2L05(9)

11 i 08:31 i 07:47 i 06:44 l 06:28 l 05:23 19:33 (11) | 04:44 _ 1?;40.(11?
16:15 i 17:14 i 18:09 l 20:07 l 21:03 48 20:21 (11) | 21:46 68 21:06 (9)

12 i 08:31 i 07:45 i 06:42 17:35(12)106:26 105:21 19:32(11)104:44 1?:41_(1.1?
16:17 i 17:16 i 18:11 11 17:46(12)120:09 I 21:05 49 20:21(11)121:47 68 21:07(9)

13 i 08:30 i 07:43 i 06:40 17:32(12)106:24 105:19 19:32(11)104:44 _ 1?;40.(1. 1)
i 16:18 i 17:18 i 18:13 17 17:49(12)120:11 I 21:06 50 20:22(11)121:48 68 2L06(9)

14 i 08:29 i 07:41 J 06:37 17:29(12)106:21 105:17 19:32(11)104:43 _ 19:4101)
i 16:20 i 17:20 i 18:15 21 17:50(12)120:13 I 21:08 50 20:22(11)121:49 67 2L06(9)

15 i 08:28 i 07:39 i 06:35 17:27(12)106:19 105:16 19:32(11)104:43 _ 19;41_(11)
i 16:22 i 17:22 i 18:17 25 17:52(12)120:15 I 21:10 51 20:23 (11) I 21:49 67 21;07(9)

16 i 08:27 i 07:37 | 06:32 17:25(12)106:16 105:14 19:31 (n) ! 04:43 " 19:4L(11)
16:23 i 17:24 i 18:19 29 17:54(12)120:17 121:11 51 20:22(11)121:50 66 21:07(9)

17 i 08:26 i 07:35 | 06:30 17:24(12)106:14 105:12 19:32(11)104:43 1?:.42_(11)
i 16:25 i 17:26 i 18:21 31 17:55(12)120:19 I 21:13 51 20:23(11)121:50 66 21;07(9)

18 i 08:25 i 07:33 i 06:27 17:22 (12) i 06:12 105:11 19:31(11)104:43 _ 19;4L(11)
i 16:27 j 17:28 i 18:22 33 17:55(12)120:21 I 21:15 51 20:22(11)121:51 65 21.07(9)

19 i 08:24 i 07:31 | 06:25 17:22(12)106:09 105:09 _ 19:32 <n) ! 04:43 " 19:43"(n)
i 16:29 i 17:30 |18:24 34 17:56(12)120:22 121:16 51 20:23(11)121:51 66 21;08(9)

20|08:23 i 07:29 i 06:22 17:21(12)106:07 105:07 19:31_(11) | 04:43 _ 19:43.(11)
i 16:30 i 17:32 |18:26 35 17:56(12)120:24 121:18 54 20;47(9) ] 21:52 66 2^08(9)

21 i 08;22 i 07:26 i 06:20 17:20 (12) | 06:05 l 05:06 _ 1?L32.(1. 1) ! 04:43 " 19:43"(n)
i 16:32 i 17:34 J 18:28 37 17:57(12)120:26 121:20 58 20:49(9)121:52 66 21;08(9)

22 i 08:21 i 07:24 i 06:17 17:19(12)106:03 I 05:04 19:32(11)104:43 1?:43.(11)
i 16:34 i 17:36 i 18:30 37 17:56(12)120:28 121:21 61 20;51(9) I 21:52 66 2L08(9)

23 i 08:19 i 07:22 J 06:15 17:19(12)106:00 105:03 1?L32<11> ! 04:43 " l?L44"(n)
16:36 i 17:38 i 18:32 37 17:56(12)120:30 121:23 61 20:51(9)121:52 66 21:09(9)

24 i 08:18 i 07:20 i 06:13 17:19(12)105:58 l 05:02 1?:32_(11? ! 04:43 " 1?L44-(11)
i 16:38 i 17:40 i 18:34 37 17:56(12)120:32 121:24 64 20j53(9) ] 21:52 66 21;09(?)

25 i 08:17 i 07:17 i 06:10 17:19(12)105:56 105:00 "L33?11?!04144 " 1?144"(11)
16:40 i 17:42 |18:36 37 17:56(12)120:34 121:26 64 20:54(9)121:53 66 21:09(9)

26 i 08:15 i 07:15 i 06:08 17:19(12)105:54 104:59 19:33(11)104:44 1?:45.(11)
i 16:42 i 17:44 i 18:38 35 17:54(12)120:35 I 21:27 67 20;56(9) | 21:53 65 21; 09 (9)

27 i 08:14 i 07:13 i 06:05 17:19(12)105:51 19:55(11)104:58 1?L33_<11) ! 04:44 " 1?144"(11)
16:44 i 17:46 118:39 35 17:54(12)120:37 8 20:03(11)121:29 69 20:57(9)121:53 66 21:09(9)

28 i 08:12 i 07:11 106:03 17:19(12)105:49 19:50(11)104:56 19:34(11)104:45 l?:44.(u)
i 16:45 i 17:48 |18:41 34 17:53(12)120:39 18 20:08(11)121:30 70 20j59(9) | 21:52 66 21;09(9)

29 i 08:11 i i 06:00 17:20(12)105:47 19:46(11)104:55 _ 1?:34_(U) | 04:45 _ 1?:44"(11)
16:47 i 118:43 32 17:52(12)120:41 23 20:09(11)121:32 70 21:00(9)121:52 67 21:10(9)

30 i 08:09 i i 05:58 17:20 (12) | 05:45 19:43 (11) | 04:54 19:35 (11) | 04:46 1?:45_(11)
116:49 i i 18:45 30 17:50(12)120:43 28 20:11(11)121:33 70 21^1(9)121:52 67 21:10(9)

31 i 08:07 i [06:55 18:22(12)1 I 04:53 1?:35(11)
i 16:51 J l 19:47 27 18:49 (12) | l 21:34 71 21:02 (9)

Sonnenscheinstunden i 248 | 271 i 365 | 419 _ l 494 .... ! 5n
astr. max. mogTBeschattung i i | 614 l 135 l 1642 l 2043

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

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

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

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

w/ndPRO 3. 2. 744 l EMD International WS, Tel. +4S9635WM, mww. emd. dk, windpro9emd. dk 23.08.201908:25/30 WJndPRO
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Projekt:

19-095-GBK-02
Beschreibung:

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

Lizenzierter Anwender:

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

20.08.2019 10:57/3.2. 744

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

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

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

l Juli (August l September

l l 04:47 19:44 (11) | 05:26 19:42 (11)
121:52 68 21:10(9)121:17 50 20:32(11)

2 ] 04:47 19:45 (11) | 05:28 19:43 (11)
121:51 67 21:10(9)121:15 49 20:32(11)

3 | 04:48 19:45 (11) | 05:29 19:43 (11)
121:51 68 21:ll(9)121:14 48 20:31(11)

4 | 04:49 19:44 (11) | 05:31 19:43 (11)
121:51 69 21:10(9)121:12 48 20:31(11)

5 | 04:50 19:44 (11) | 05:33 19:43 (11)
121:50 70 21:11(9)121:10 47 20:30(11)

6 i 04:51 19:44 (11) | 05:35 19:44 (11)
121:49 70 21:11(9)121:08 46 20:30(11)

7 | 04:52 19:44 (11) | 05:36 19:45 (11)
121:49 70 21:11(9)121:06 44 20:29(11)

8 | 04:52 19:44 (11) | 05:38 19:45 (11)
|21:48 72 21:12(9)121:04 43 20:28(11)

9 | 04:54 19:44 (11) | 05:40 19:46 (11)
[21:47 71 21:12(9)121:02 42 20:28(11)

10 l 04:55 19:44 (11) | 05:42 19:46 (11)
J21:47 72 21:12(9)121:00 40 20:26(11)

11 l 04:56 19:44 (11) | 05:43 19:47 (11)
121:46 72 21:12(9)120:58 38 20:25(11)

12 | 04:57 19:43 (11) I 05:45 19:49 (11)
121:45 74 21:12(9)120:56 35 20:24(11)

13 | 04:58 19:43 (11) I 05:47 19:49 (11)
121:44 73 21:11(9)120:54 33 20:22(11)

14 | 04:59 19:43 (11) | 05:49 19:51 (11)
121:43 72 21:10(9)120:52 29 20:20(11)

15 | 05:01 19:43 (11) | 05:50 19:53 (11)
121:42 70 21:09(9)120:49 25 20:18(11)

16 | 05:02 19:43 (11) | 05:52 19:55 (11)
121:41 70 21:09(9)120:47 20 20:15(11)

17 | 05:03 19:43 (11) | 05:54 19:59 (11)
121:40 70 21:08(9)120:45 12 20:11(11)

18 l 05:05 19:42 (11) | 05:56
l 21:38 69 21:06 (9) | 20:43

19 | 05:06 19:42 (11) | 05:58
l 21:37 67 21:05 (9) | 20:41

20 l 05:07 19:43 (11) | 05:59
l 21:36 64 21:04 (9) | 20:38

21 | 05:09 19:42 (11) | 06:01
l 21:35 64 21:03 (9) | 20:36

22105:10 19:42(11)106:03
l 21:33 61 21:01 (9) | 20:34

23105:12 19:42(11)106:05
l 21:32 61 21:01 (9) | 20:32

24|05:13 19:42(11)106:07
121:30 58 20:59(9)120:29

25105:15 19:42(11)106:08
|21:29 54 20:58(9)120:27

26105:16 19:42(11)106:10
121:27 51 20:33(11)120:25

27105:18 19:42(11)106:12
121:26 51 20:33(11)120:22

28105:20 19:42(11)106:14
l 21:24 51 20:33 (11) I 20:20

29105:21 19:42(11)106:15
l 21:22 50 20:32 (11) I 20:18

30105:23 19:42(11)106:17
l 21:21 51 20:33 (11) | 20:15

31105:24 19:43(11)106:19
121:19 50 20:33(11)120:13

Sonnenscheinstunden | 514 l 462
astr. max.mögl.Beschattung ] 2000 l 649

l 06:21
l 20:10
l 06:23
l 20:08
l 06:24
l 20:06
l 06:26
l 20:03
l 06:28
l 20:01
l 06:30
l 19:58
106:32
l 19:56
l 06:33
l 19:53
l 06:35
l 19:51
l 06:37
l 19:49
l 06:39
l 19:46
[06:40
l 19:44
106:42
l 19:41
106:44
] 19:39
106:46
l 19:36
106:48
l 19:34
l 06:49

19:31
06:51
19:29
06:53
19:26
06:55
19:24
06:57
19:21
06:58
19:19
07:00
19:16
07:02
19:14
07:04
19:11

l 07:06
19:09
07:07
19:06

l 07:09
19:04

107:11
19:01

107:13
18:59

384

17

22

25

28

31

33

34

36

36

37

37

37

37

36

36

34

33

31

28

25

642

18:24 (12)
18:33 (12)
18:19(12)
18:36 (12)
18:16(12)
18:38 (12)
18:14(12)
18:39 (12)
18:13(12)
18:41 (12)
18:10(12)
18:41 (12)
18:09 (12)
18:42 (12)
18:08 (12)
18:42 (12)
18:07 (12)
18:43 (12)
18:06 (12)
18:42 (12)
18:05 (12)
18:42 (12)
18:05 (12)
18:42 (12)
18:05 (12)
18:42 (12)
18:04 (12)
18:41 (12)
18:04 (12)
18:40 (12)
18:04 (12)
18:40 (12)
18:05 (12)
18:39 (12)
18:05 (12)
18:38 (12)
18:05 (12)
18:36 (12)
18:06 (12)
18:34 (12)
18:07 (12)
18:32 (12)

l Oktober

l 07:15
l 18:56
l 07:16
l 18:54
l 07:18
l 18:51
l 07:20
l 18:49
l 07:22
[18:46
l 07:24
118:44
l 07:26
l 18:42
l 07:27
l 18:39
l 07:29
l 18:37
l 07:31
l 18:34
l 07:33
l 18:32
l 07:35
] 18:30
[ 07:37
l 18:27
l 07:39
] 18:25
[07:40
l 18:22
l 07:42
l 18:20
107:44
l 18:18
107:46
l 18:15
107:48
l 18:13
l 07:50
l 18:11
l 07:52
l 18:09
l 07:54
118:06
l 07:56
118:04
l 07:58
l 18:02
108:00
118:00
l 08:02
l 17:57
l 07:03
l 16:55
l 07:05
l 16:53
l 07:07
l 16:51
l 07:09
l 16:49
l 07:11
l 16:47
l 330
l

l Novembe( Dezember

20

16

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

45

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

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

232

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

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

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

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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19-095-GBK-02
Beschreibung:

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

LtzenzlertET Anwender:

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

20. 08. 2019 10:57/3. 2. 744

SHADOW - Kalender
rechnun : Zusatzbelastun Schattenreze tor: P -10 16

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

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

l Januar | Februar | März

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
astr. max. mögl. Beschattung

l 08:35
l 16:02
l 08:35
l 16:03
l 08:35
l 16:05
l 08:35
l 16:06
l 08:34
l 16:07
l 08:34
l 16:08
l 08:34
l 16:10
l 08:33
[ 16:11
l 08:33
l 16:12
l 08:32
l 16:14
l 08:31
l 16:15
l 08:31
l 16:17
l 08:30
l 16:18
l 08:29
] 16:20
l 08:28

16:22
08:27
16:23

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

248

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

107:15
17:44

l 07:13
17:46

107:11
17:48

271

l 07:08
l 17:50
l 07:06
l 17:52
107:04
l 17:54
l 07:01
l 17:55
106:59
l 17:57
106:56
l 17:59
106:54
l 18:01
106:52
l 18:03
106:49
l 18:05
l 06:47
l 18:07
106:44
l 18:09
l 06:42
l 18:11
106:40
l 18:13
l 06:37
l 18:15
l 06:35
l 18:17
l 06:32
l 18:19
l 06:30
l 18:21
l 06:27
l 18:22
l 06:25
l 18:24
l 06:22
l 18:26
l 06:20
l 18:28
l 06:17
l 18:30
l 06:15
l 18:32
l 06:13
l 18:34
l 06:10
l 18:36
l 06:08
l 18:37
l 06:05
l 18:39
l 06:03
l 18:41
l 06:00
l 18:43
l 05:58
l 18:45
l 06:55
l 19:47
l 365
l

13

17

20

24

26

27

27

27

27

26

25

23

21

19

14

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

l April

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

106:09
20:22
06:07
20:24

l 06:05
20:26

l 06:03
20:28

106:00
20:30

l 05:58
20:32

l 05:56
20:34
05:54
20:35
05:51
20:37
05:49
20:39
05:47
20:41
05:45
20:43

419
354

13

18

22

25

28

30

32

34

34

35

35

35

35

35

34

34

32

31

30

28

26

22

19

667

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

l Mai

l 05:43
l 20:45
l 05:41
l 20:47
l 05:39
120:48
l 05:37
l 20:50
l 05:34
l 20:52
l 05:32
l 20:54
l 05:30
l 20:56
l 05:29
l 20:57
l 05:27
l 20:59
l 05:25
l 21:01
l 05:23
l 21:03
l 05:21
l 21:05
l 05:19
l 21:06
l 05:17
l 21:08
l 05:16
l 21:10
l 05:14
l 21:11
l 05:12
l 21:13
105:11
l 21:15
105:09
l 21:16
l 05:07
l 21:18
105:06
l 21:20
105:04
l 21:21
l 05:03
l 21:23
l 05:02
l 21:24
105:00
l 21:26
104:59
l 21:27
104:58
l 21:29
104:56
l 21:30
104:55
l 21:32
104:54
l 21:33
]04:53
l 21:34
] 494
l

15

11

11

14

16

19

20

23

22

23

22

22

21

20

1B

17

15

12

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

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

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

l Juni

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

21:52
04:43
21:52
04:43
21:52
04:44
21:53
04:44
21:53
04:44
21:53
04:45
21:52
04:45
21:52
04:46
21:52

348
511

10

13

15

17

19

20

22

22

23

25

26

27

27

28

28

29

30

29

29

30

30

30

30

30

29

29

29

29

28

27

760

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

19-095-GBK-02
Besctirelbung;

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

Uzenzierter Anwender:

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

20.08.2019 10:57/3.2.744

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

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

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

Sonnenscheinstunden
astr. max.mögl.Beschattung

l Juli

l l 04:47
l 21:52

2 | 04:47
l 21:51

3 |04:48
l 21:51

4 | 04:49
l 21:51

5 | 04:50
l 21:50

6 | 04:51
l 21:49

7 | 04:51
21:49
04:52
21:48
04:53
21:47
04:55
21:47
04:56
21:46
04:57
21:45
04:58
21:44
04:59
21:43
05:00
21:42
05:02
21:41
05:03
21:40
05:04
21:38
05:06
21:37

20 | 05:07
21:36

21 | 05:09
21:35

22 | 05:10
21:33

23 | 05:12
21:32

24 | 05:13
21:30
05:15
21:29
05:16
21:27
05:18
21:26
05:20
21:24
05:21
21:22
05:23
21:21
05:24
21:19

514

8

10

11

12

13

14

15

16

17

18

19

25

26

27

28

29

30

31

27

27

26

24

23

23

21

20

18

17

15

13

10

7

2

9

12

15

17

18

20

21

385

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

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

20:52 (10)
21:18(10)
20:52 (10)
21:16 (10)
20:53 (10)
21:16(10)
20:53 (10)
21:16(10)
20:54 (10)
21:15 (10)
20:55 (10)
21:15 (10)
20:56 (10)
21:14 (10)
20:57 (10)
21:14 (10)
20:58 (10)
21:13 (10)
20:59 (10)
21:12 (10)
21:01 (10)
21:11 (10)
21:03 (10)
21:10(10)

20:28 (9)
20:30 (9)
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Tabellen-Layout: Die Daten für Jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

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

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

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

19-095-GBK-02
Besdireibung:

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

Uzenderter Anwende-:

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

20. 08. 2019 10:57/3. 2. 744

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

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

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

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

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

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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ProjeKt: Besdnltung:

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

Lizenzierter Anwender:

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

20.08.2019 10:57/3.2. 744

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

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

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

l Juli

l 104:46
l 21:52

2 | 04:47
l 21:52

3 |04:48
l 21:51

4 | 04:49
l 21:51

5 | 04:50
l 21:50

6 | 04:50
l 21:50

7 | 04:51
l 21:49

8 | 04:52
|21:48

9 | 04:53
121:48

10 l 04:54
l 21:47

11 l 04:56
121:46

12 | 04:57
l 21:45

13 | 04:58
|21:44

14 | 04:59
l 21:43

15 | 05:00
l 21:42

16 | 05:02
l 21:41

17 | 05:03
121:40

18 | 05:04
l 21:39

19 | 05:06
l 21:37

20 | 05:07
l 21:36

21 | 05:09
l 21:35

22 | 05:10
l 21:33

23 | 05:12
l 21:32

24 | 05:13
l 21:30

25 | 05:15
l 21:29

26 | 05:16
l 21:27

27 | 05:18
l 21:26

28 | 05:19
l 21:24

29 | 05:21
l 21:22

30 | 05:23
l 21:21

31 | 05:24
l 21:19

Sonnenscheinstunden | 515
astr. max.mögl.Beschattung |

[August [September

05:26
21:17
05:28
21:15
05:29
21:14
05:31
21:12
05:33
21:10
05:35
21:08
05:36
21:06
05:38
21:04
05:40
21:02
05:42
21:00
05:43
20:58
05:45
20:56
05:47
20:54
05:49
20:52
05:50
20:50
05:52
20:47
05:54
20:45
05:56
20:43
05:58
20:41
05:59
20:39
06:01
20:36
06:03
20:34
06:05
20:32
06:06
20:29
06:08
20:27

l 06:10
20:25

l 06:12
20:22
06:14
20:20
06:15
20:18

l 06:17
20:15
06:19
20:13

462

]06:21
l 20:11
106:23
l 20:08
106:24
120:06
|06:26
l 20:03
106:28
l 20:01
106:30
l 19:58
106:32
l 19:56
106:33
l 19:53
106:35

19:51
06:37
19:49
06:39
19:46
06:40
19:44
06:42
19:41
06:44
19:39
06:46
19:36
06:48
19:34
06:49
19:31
06:51
19:29
06:53
19:26
06:55
19:24
06:57
19:21
06:58
19:19
07:00
19:16
07:02
19:14
07:04
19:11
07:06
19:09
07:07
19:06
07:09
19:04
07:11
19:01
07:13
18:59

384

17:46(2)
9 17:55 (2)

l Oktober

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

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

330

l November [Dezember

15

19

22

24

25

26

27

27

27

27

26

24

23

21

18

13

12

15

17

19

28

35

39

42

17:43 (2)
17:58 (2)
17:41 (2)
18:00 (2)
17:39 (2)
18:01 (2)
17:38 (2)
18:02 (2)
17:36 (2)
18:01 (2)
17:35 (2)
18:01 (2)
17:35 (2)
18:02 (2)
17:34 (2)
18:01 (2)
17:34(2)
18:01 (2)
17:34 (2)
18:01 (2)
17:34 (2)
18:00 (2)
17:35 (2)
17:59(2)
17:35 (2)
17:58 (2)
17:36 (2)
17:57 (2)
17:37 (2)
17:55 (2)
17:39 (2)
17:52(2)
17:42 (2)
17:50 (2)

17:05 (3)
17:10(3)
17:01 (3)
17:13(3)
16:59 (3)
17:14(3)
16:58 (3)
17:15(3)
15:57 (3)
16:16(3)
15:32 (4)
16:17(3)
15:28 (4)
16:17(3)
15:26 (4)
16:17(3)
15:25 (4)
16:17(3)

584

l 07:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39
l 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
l 16:29
l 07:31
l 16:27
l 07:33
l 16:26
l 07:35
l 16:24
l 07:37
l 16:22
l 07:39
l 16:21
l 07:41
l 16:19
l 07:43
l 16:17
107:44
l 16:16
107:46
l 16:14
l 07:48
l 16:13
l 07:50
l 16:11
l 07:52
l 16:10
l 07:54
l 16:09
l 07:55
l 16:07
l 07:57
l 16:06
l 07:59
l 16:05
108:01
l 16:04
l 08:03
l 16:03
108:04
l 16:02
108:06
l 16:01
l 08:08
l 16:00
l
l
l 259
l

43

4l

40

38

34

31

28

28

28

28

26

26

24

24

22

20

16

13

9

6

11

14

16

566

15:23 (4)
16:15 (3)
15:22 (4)
16:13 (3)
15:22 (4)
16:11 (3)
15:21 (4)
16:09 (3)
15:22 (4)
16:07 (3)
15:21 (4)
16:05 (3)
15:21 W
15:49 (4)
15:21 (4)
15:49 (4)
15:21 (4)
15:49 (4)
15:21 (4)
15:49 (4)
15:23 (4)
15:49 (4)
15:23 (4)
15:49 (4)
15:24(4)
15:48 (4)
15:24 (4)
15:48 (4)
15:25 (4)
15:47 (4)
15:26 (4)
15:46 (4)
15:28 (4)
15:44 (4)
15:29 (4)
15:42 (4)
15:32 (4)
15:41 (4)

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

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

18

19

21

22

23

23

Z4

25

25

25

26

26

27

27

27

27

27

27

27

27

27

28

28

27

27

27

27

27

27

27

27

792

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

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

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

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

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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19-095-GBK-02
Besdvelbung:

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

Lizenzierter Anwender:

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

20. 08. 2019 10:57/3. 2. 744

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

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

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

Sonnenscheinstunden
astr.max.mögl.Beschattung

l Januar

l l 08:35
l 16:02

2 | 08:35
l 16:03

3 | 08:35
l 16:04

4 | 08:35
l 16:06

5 | 08:35
l 16:07

6 | 08:34
l 16:08

7 | 08:34
l 16:09

8 | 08:33
l 16:11

9 | 08:33
l 16:12

10 l 08:32
l 16:14

11 l 08:31
l 16:15

12 | 08:31
l 16:17

13 | 08:30
l 16:18

14 | 08:29
l 16:20

15 | 08:28
l 16:22

16 | 08:27
l 16:23

17 | 08:26
l 16:25

18 | 08:25
l 16:27

19 | 08:24
l 16:28

20 | 08:23
l 16:30

21 | 08:22
l 16:32

22 ] 08:21
l 16:34

23 | 08:19
l 16:36

24 | 08:18
16:38
08:17
16:40

26 | 08:15
16:41
08:14
16:43
08:12
16:45
08:11
16:47
08:09
16:49
08:07
16:51

248

25

27

28

29

30

31
11

26

l Februar

108:06
l 16:53
108:04
l 16:55
|08:OZ
l 16:57
108:01
l 16:59
l 07:59
l 17:01
l 07:57
l 17:03
l 07:55
l 17:05
l 07:53
l 17:07
l 07:51
l 17:09
l 07:49
l 17:11
[ 07:47

17:13
07:45
17:15

l 07:43
17:17

l 07:41
17:20

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

16:13(4) |07:11
16:15 (4)
16:12(4)
16:17(4)
16:11 (4)
16:19(4)
16:10(4)
16:21 (4)

17:48

14

16

18

20

21

21

20

19

17

16

12

12

14

17

19

20

16:09 (4)
16:23 (4)
16:09 (4)
16:25 (4)
16:10(4)
16:28 (4)
16:10(4)
16:30 (4)
16:10(4)
16:31 (4)
16:10(4)
16:31 (4)
16:10(4)
16:30 (4)
16:11 (4)
16:30 (4)
16:11 (4)
16:28 (4)
16:12(4)
16:28 (4)
16:14(4)
16:26 (4)
16:16(4)
16:24 (4)

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

271

l März

07:08
17:50
07:06
17:52
07:04
17:53
07:01
17:55
06:59
17:57
06:57
17:59
06:54
18:01
06:52
18:03
06:49
18:05
06:47
18:07
06:44
18:09
06:42
18:11
06:40
18:13
06:37
18:15
06:35
18:17
06:32
18:19
06:30
18:21
06:27
18:22
06:25
18:24
06:22
18:26
06:20
18:28
06:17
18:30
06:15
18:32
06:13
18:34
06:10
18:36
06:08
18:37
06:05
18:39
06:03
18:41
06:00
18:43
05:58
18:45
06:55
19:47

365

l April | Mai

297

20

19

17

14

10

80

17:00 (2) | 06:53
17:20 (2) | 19:49
17:01 (2) | 06:50
17:20 (2) | 19:51
17:01 (2) | 06:48
17:18(2) | 19:52
17:03 (2) | 06:45
17:17 (2) | 19:54
17:04 (2) | 06:43
17:14(2) | 19:56

106:40
l 19:58
106:38
l 20:00
106:36
l 20:02
106:33
120:04
106:31
l 20:06
106:28
l 20:07
106:26
] 20:09
106:24
l 20:11
]06:21
l 20:13
]06:19
l 20:15
106:16
l 20:17
106:14
l 20:19
106:12
l 20:21
106:09
l 20:22
106:07
l 20:24
106:05
l 20:26
106:02
l 20:28
106:00
l 20:30
l 05:58
l 20:32
l 05:56
l 20:34
l 05:53
l 20:35
l 05:51
[ 20:37
l 05:49
l 20:39
l 05:47
l 20:41
l 05:45
l 20:43
l
l
l 419
l

l 05:43
l 20:45
l 05:41
l 20:47
l 05:38
120:48
l 05:36
l 20:50
l 05:34
l 20:52
l 05:32
|20:54
l 05:30
l 20:56
l 05:2B
l 20:58
l 05:26
l 20:59
l 05:25
l 21:01
l 05:23
l 21:03
l 05:21
l 21:05
l 05:19
[21:06
105:17
[21:08
105:16
121:10
l 05: M
121:12
[05:12
121:13
105:10
121:15
105:09
[21:17
l 05:07
121:18
105:06
l 21:20
105:04
l 21:21
l 05:03
l 21:23
l 05:01
l 21:25
105:00
l 21:26
104:59
l 21:28
104:57
l 21:29
|04:56
l 21:30
104:55
l 21:32
|04:54
l 21:33
104:53
121:34
l 494
l

l Juni

|04:52
l 21:36
104:51
l 21:37
|04:50
l 21:38
104:49
l 21:39
|04:48
] 21:41
104:47
l 21:42
104:47
l 21:43
104:46
]21:44
104:45
l 21:45
104:45
121:46
104:44
] 21:46
|04:44
l 21:47
104:43
l 21:48
104:43
l 21:49
104:43
l 21:49
104:43
] 21:50
104:42
l 21:50
104:42
l 21:51
104:42
l 21:51
104:42
l 21:52
104:42
l 21:52
104:43
l 21:52
104:43
l 21:52
104:43
l 21:53
104:43
l 21:53
104:44
l 21:53
104:44
l 21:53
104:45
l 21:53
104:45
l 21:52
|04;46
l 21:52
l
l
l 511
l

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

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

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

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

19-095-GBK-02
Beschreibung:

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

UzenzlerteT Anwender:

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

20. 08. 2019 10:57/3. 2. 744

SHADOW - Kalender
erechnun : Zusatzbelastun Schattenreze tor: R -10 18
oraussetzungen für Berechnung des Schattenwurfe

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

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

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
astr.max.mögl.Beschattung

l Juli

04:46
21:52
04:47
21:52
04:48
21:51
04:49
21:51
04:49
21:50
04:50
21:50
04:51
21:49
04:52
21:48
04:53
21:48
04:54
21:47
04:56
21:46
04:57
21:45
04:58
21:44
04:59
21:43
05:00
21:42
05:02
21:41
05:03
21:40
05:04
21:39
05:06
21:37
05:07
21:36
05:09
21:35
05:10
21:33
05:12
21:32
05:13
21:30
05:15
21:29
05:16
21:27
05:18
21:26
05:19
21:24
05:21
21:22
05:23
21:21
05:24
21:19

515

l August ISeptembetOktober l November

05:26
21:17
05:28
21:15
05:29
21:14
05:31
21:12

l 05:33
21:10
05:35
21:08
05:36
21:06
05:38
21:04
05:W
21:02
05:41
21:00
05:43
20:58
05:45
20:56
05:47
20:54
05:49
20:52
05:50
20:50
05:52
20:47
05:54
20:45
05:56
20:43
05:57

l 20:41
l 05:59
l 20:39

06:01
20:36

[06:03
120:34
106:05
l 20:32
106:06
l 20:29
106:08
l 20:27
106:10
l 20:25
106:12
l 20:22
106:14
l 20:20
106:15
l 20:18
|06:17
l 20:15
106:19
l 20:13
l 462

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

384

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

10

14

17

19

19

20

19

17

15

12

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

6

183

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

l 07:13
l 16:45
[07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39
l 07:21
l 16:37
l 07:23
[ 16:35
l 07:25
l 16:33
l 07:27
[ 16:31
l 07:29
l 16:29
l 07:31
l 16:27
l 07:33
[ 16:26
l 07:35
l 16:24
l 07:37
l 16:22
l 07:39
l 16:21
l 07:41
l 16:19
l 07:42
l 16:17
107:44
l 16:16
107:46
l 16:14
107:48
l 16:13
l 07:50
l 16:11
l 07:52
l 16:10
l 07:54
l 16:09
l 07:55
l 16:07
l 07:57
l 16:06
l 07:59
l 16:05
108:01
l 16:04
108:02
l 16:03
108:04
l 16:02
108:06
l 16:01
108:07
l 16:00
l
l
l 259
l

11

15

17

19

20

20

20

21

20

17

15

13

10

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

[Dezember

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

232
229

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

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

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

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

19-095-GBK-02
Besctiräbung;

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

Uzenzierter Anwender:

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

20.08.2019 10:57/3.2. 744

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

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

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

[Januar (Februar IMära

l l 08:35 l 08:06 15:34 (8) I 07:08
1 16:02 l 16:53 21 15:55 (8) | 17:50

2 J 08:35 l 08:04 15:35 (8) | 07:06
1' 16:03 l 16:55 19 15:54 (8) | 17:52

3 l 08:35 l 08:02 15:37 (8) I 07:04
116:04 116:57 15 15:52(8)117:53

4 l 08:35 l 08:01 15:40 (8) | 07:01
l 16:06 l 16:59 11 15:51 (8) | 17:55

5 | 08:34 l 07:59 l 06:59
l 16:07 l 17:01 l 17:57 3

6 l 08:34 l 07:57 l 06:56
jl6:08 117:03 117:59 7

7 | 08:34 15:34 (8) | 07:55 I 06:54
l 16:09 l 15:35 (8) | 17:05 I 18:01 12

8 | 08:33 15:33 (8) I 07:53 ] 06:52
i 16:11 3 15:36 (8) | 17:07 I 18:03 14

9 | 08:33 15:31 (8) | 07:51 I 06:49
l 16:12 6 15:37 (8) | 17:09 I 18:05 18

10 l 08:32 15:31 (8) | 07:49 16:42 (6) ] 06:47
i 16:14 8 15:39 (8) | 17:11 1 16:43 (6) | 18:07 20

11 l 08:31 15:31 (8) | 07:47 16:39 (6) | 06:44
116:15 10 15:41(8)117:13 6 16:45(6)118:09 21

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

13 i 08:30 15:30 (8) I 07:43 16:36 (6) | 06:40
[16:18 15 15:45(8)117:17 14 16:50(6)118:13 20

14 | 08:29 15:30 (8) ] 07:41 16:35 (6) | 06:37
116:20 17 15:47(8)117:20 17 16:52(6)118:15 19

15 [ 08:28 15:29 (8) | 07:39 16:35 (6) | 06:35
116:22 19 15:48(8)117:22 20 16:55(6)118:17 17

16 | 08:27 15:29 (8) | 07:37 16:33 (6) | 06:32
116:23 21 15:50(8)117:24 22 16:55(6)118:19 15

17108:26 15:29(8)107:35 16:33(6)106:30
116:25 23 15:52(8)117:26 23 16:56(6)118:21 10

18 l 08:25 15:29 (8) | 07:33 16:33 (6) | 06:27
116:27 25 15:54(8)117:28 23 16:56(6)118:22

19 | 08:24 15:28 (8) | 07:31 16:33 (6) | 06:25
116:28 26 15:54(8)117:30 23 16:56(6)118:24

20 l 08:23 15:29 (8) | 07:29 16:33 (6) | 06:22
|16:30 26 15:55(8)117:32 22 16:55(6)118:26

21 | 08:22 15:29 (8) | 07:26 16:34 (6) | 06:20
1 16:32 27 15:56 (8) | 17:34 21 16:55(6) | 18:28

22 l 08:21 15:29 (8) | 07:24 16:35 (6) | 06:17
|16:34 27 15:56(8)117:36 20 16:55(6)118:30

23 | 08:19 15:29 (8) | 07:22 16:35 (6) | 06:15
l 16:36 28 15:57 (8) I 17:38 18 16:53(6) | 18:32

24 l 08:18 15:29 (8) | 07:20 16:36 (6) | 06:12
l 16:38 27 15:56 (8) | 17:40 16 16:52 (6) | 18:34

25 ] 08:17 15:29 (8) | 07:17 16:39 (6) | 06:10
l 16:40 27 15:56 (8) | 17:42 11 16:50 (6) | 1B:36

26 l 08:15 15:30 (8) | 07:15 16:43 (6) | 06:08
l 16:41 27 15:57 (8) I 17:44 2 16:45 (6) | 18:37

27 | 08:14 15:30 (8) | 07:13 I 06:05
l 16:43 27 15:57 (8) | 17:46 I 18:39

28 | 08:12 15:30 (8) | 07:11 I 06:03
l 16:45 26 15:56 (8) | 17:48 1 18:41

29 | 08:11 15:32 (8) | l 06:00
l 16:47 25 15:57 (8) | l 18:43

30 [ 08:09 15:32 (8) | l 05:58
l 16:49 24 15:56 (8) ] 1 18:45

31 | 08:07 15:33 (8) | l 06:55
l 16:51 23 15:56 (8) | l 19:47

Sonnenscheinstunden | 248 l 271 l 365
astr. max. mögl. Beschattung | 501 l 336 l 197

l April l Mai

17:29 (4)
17:32 (4)
17:27 (4)
17:34(4)
17:24 (4)
17:36 (4)
17:24(4)
17:38 (4)
17:22 (4)
17:40 (4)
17:22 (4)
17:42 (4)
17:22 (4)
17:43 (4)
17:21 (4)
17:42 (4)
17:22 (4)
17:42 (4)
17:22 (4)
17:41 (4)
17:23 (4)
17:40 (4)
17:23 (4)
17:38 (4)
17:26 (4)
17:36 (4)

06:53
19:49
06:50
19:51
06:48
19:52
06:45
19:54
06:43
19:56
06:40
19:58
06:38
20:00
06:36
20:02
06:33
20:04
06:31
20:06
06:28
20:07
06:26
20:09
06:24
20:11
06:21
20:13
06:19
20:15
06:16
20:17
06:14
20:19
06:12
20:21
06:09
20:22
06:07
20:24
06:05
20:26
06:02
20:28
06:00
20:30
05:58
20:32
05:56
20:34
05:53
20:35
05:51
20:37
05:49
20:39
05:47
20:41
05:45
20:43

419

l 05:43
l 20:45
l 05:41
l 20:47
[05:38
120:48
l 05:36
|20:50
105:34
l 20:52
l 05:32
120:54
l 05:30
l 20:56
l 05:28
120:58
l 05:27
l 20:59
l 05:25
l 21:01
l 05:23
l 21:03
l 05:21
l 21:05
l 05:19
121:06
l 05:17
121:08
l 05:16
l 21:10
l 05:14
l 21:12
105:12
l 21:13
l 05:11
l 21:15
l 05:09
l 21:17
l 05:07
l 21:18
105:06
] 21:20
105:04
l 21:21
l 05:03
l 21:23
l 05:01
l 21:24
105:00
l 21:26
104:59
l 21:27
104:57
l 21:29
104:56
l 21:30
104:55
l 21:32
104:54
l 21:33
104:53
|21:34
l 494
l

l Juni

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

511

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

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

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

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

windPRO 3. 2. 744 l EMD International A/S, Tel. +4S 96354444, www. emd. dk, windpmSiemd. dk 23. 08.201908:25/38 WinÖPRO
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Projekt:

19-095-GBK-02
Besdmlbung:

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

Uzenzierter Anwender:

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

20.08.2019 10:57/3.2.744

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

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

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

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
astr.max.mögl.Beschattung

l Juli

104:46
l 21:52
]04:47
l 21:52
104:48
l 21:51
104:49

21:51
04:50
21:50
04:50
21:50
04:51
21:49

104:52
21:48

104:53
21:48
04:54
21:47
04:56
21:46
04:57
21:45
04:58
21:44
04:59
21:43
05:00
21:42
05:02
21:41
05:03
21:40
05:04
21:38
05:06
21:37
05:07
21:36
05:09
21:35
05:10
21:33
05:12
21:32
05:13
21:30
05:15
21:29
05:16
21:27
05:18
21:26
05:19
21:24
05:21
21:22
05:23
21:21
05:24
21:19

515

l August [September

05:26
21:17
05:28
21:15
05:29
21:14
05:31
21:12
05:33
21:10
05:35
21:08
05:36
21:06
05:38
21:04
05:40
21:02
05:41
21:00
05:43
20:58
05:45
20:56
05:47
20:54
05:49
20:52
05:50
20:49
05:52
20:47
05:54
20:45
05:56
20:43
05:57
20:41
05:59
20:38
06:01
20:36
06:03
20:34
06:05
20:32
06:06
20:29
06:08
20:27
06:10
20:25
06:12

l 20:22
06:14
20:20
06:15

l 20:18
106:17

20:15
106:19
l 20:13

462

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

384

11

15

18

45

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

[Oktober

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

l 07:05
16:53

l 07:07
16:51

l 07:09
16:49

l 07:11
16:47

330

l November l Dezember

20

20

21

21

20

18

14

12

11

15

18

20

22

23

23

23

22

22

21

18

15

12

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

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

l 07:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:41
l 07:19
l 16:39
l 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
l 16:29
l 07:31
l 16:27
l 07:33
l 16:26
l 07:35
[ 16:24
l 07:37
l 16:22
l 07:39
l 16:21
l 07:41
l 16:19
l 07:42
l 16:17
|07:44
l 16:16
|07:46
l 16:14
107:48
l 16:13
l 07:50
l 16:11
l 07:52
l 16:10
l 07:54
l 16:09
l 07:55
l 16:07
l 07:57
l 16:06
l 07:59
l 16:05
108:01
l 16:04
108:02
l 16:03
108:04
l 16:02
108:06
l 16:01
[08:07
l 16:00
l
l
l 259

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

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

421

14

17

20

22

23

24

25

26

27

27

27

27

27

27

27

26

25

25

22

20

18

16

531

15:11 (8)
15:20(8)
15:08 (8)
15:22 (8)
15:07 (8)
15:24(8)
15:05 (8)
15:25 (8)
15:05 (8)
15:27 (8)
15:05 (8)
15:28(8)
15:04 (8)
15:28 (8)
15:04 (8)
15:29 (8)
15:03 (8)
15:29 (8)
15:03 (8)
15:30 (8)
15:03 (8)
15:30 (8)
15:03 (8)
15:30 (8)
15:03 (8)
15:30 (8)
15:04 (8)
15:31 (8)
15:04 (8)
15:31 (8)
15:04 (8)
15:31 (8)
15:05 (8)
15:31 (8)
15:06 (8)
15:31 (8)
15:06 (8)
15:31 (8)
15:07 (8)
15:29 (8)
15:08 (8)
15:28 (8)
15:09 (8)
15:27 (8)
15:10(8)
15:26 (8)

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

232

14

12

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

50

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

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

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

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

wlndPRO 3.2.714 l EMD International A/S, Tel. +4S963S4414, mm. emd.dk, windpm9emd.dk 23.08.2019 08:25 / 39
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Projekt: Besdmibing:

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

SHADOW - Grafischer Kalender
erechnun : Zusatzbelastun

A:K51
EXO

soso

IBtO

16:00

14-00

12:00

lüfl)

08:00

06 OB

fi

22MI

20:00

18-00

ie:oo

14W

12:00

10:00

08:00

ce.co

Uzenzierter Anwender:

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

20.08.2019 10:57/3.2. 744

B: 02

Jan F«t> M» Ap Mrt Jin lul *io Sep ONt Nw t>*2 Jan
Monat

Jan Feb M& Apr Mal Jun Jd Ailfl Sbp OK
Monat

No» Dtt .m

a 03 D: (04
sso

awn

IBtO

ISlflB

M-00

IZ.flO

wm

08.CO

0600

22fl0

20:00

1600

16:00

^14!
12:00

10:00

08:00

0600

J*n F<t) M» Ap Mri Jui lul Ais Sfp ölt No.' Du Jan Jan Feb MS» Apr Mai Jun Jd Aufl SBp O»
Monat Mwat

Ho» 0*2 Jan

E-10 5 F: 106
2EOO

20X0

18'CO

'ern

K'OD

12:ff>

mco

08:00

06 CO

2EDD

ZftOO

16DD

16:00

14-110

laoo

10:00

08:00

06 DB

.^

feb M* *p Mrt Jin Jil Au» Sep ON No» De; Jan Jan Feb MSf Apt Mai Jun Jd Aug Sep OK
Monat Manat

NCN De; Jan

WEA

7: WEA 7

9:WEA9

10: WEA 10

11: WEA 11

12: WEA 12
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prqjekt: Besdirelbung: UzHizlerter Anwenda:
Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vortiabens im Windpark Kesdorf Bremerhavener Heerstraße 10

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

SHADOW - Grafischer Kalender
erechnun : Zusatzbelastun

G: »07
2£CO

ziwn

IBTO

tt:OB

M:00

12.CO

w.co

08.00

oeco

^

22TO

»OQ

16'CO

16:00

14W

12:00

10:00

08:00

oe.co

20.08.2019 10:57/3.2.744

H: 108

Jan F<b Ma Ap Mal Jun Jul Ai» S«p OB No< OK Jan Jan Feb M& Api MK Jun Jd AUB Sep Oft Nn' OK Jan
Monat  nat

1:109 J: (010
22X0

2&.00

IBflO

I6:OB

14-00

1100

ICtCO

0»;00

080

22CO

SM»

IBM

16:00

s";
12:00

wa>

os:oo

0600

Jan r«t> M» Ap Mal Jun Jul *UB Sep OK Mi»' D" .'""
Manat

Jen Feb Mai Af* Mtf Jui Jkl Aug SBp OB Nrn- DK . rn
Manat

KI011 L 1012
2£CQ

ZOOT

1WB

ISO

MCO

ttflO

10fl0

08:00

0600

ZtOO

20:00

IB'OO

16:00

14DO

12:00

10:00

08:00

06.00

Jan Fell M* Ap Mal Jun Jul *i<B Sq) OK N  De; Jan
htonat

Jan Feb M& Ap Mal Jin Jii Aug Ssp OK NCT' Oez Jan
Mbnat

WEA

1;WEA1

2: WEA2

3: WEA3

4:WEA4

5:WEA5

6:WEA6

7:WEA7

9:WEA9

10: WEA 10

11: WEA 11

12: WEA 12

w/ndPRO 3.2. 744 l EMD International ft/S, Tel. +4S 96 35 44 44, www.ema.dk. wlndpmlSiemd.dk 23. 08.201908:25/41 WJndPRO

T&H_19-095-GBK-02, Anlagen Seite 77



prqjekh Besdirelbung: Uzenzlertar «nwBider:
Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Voriiabens im Windpark Kesdorf Bremerhavener Heerstraße 10

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

SHADOW - Grafischer Kalender
erechnun ; Zusatzbelastun

M: 1013
sso

2WB

laoo

»OB

*i MTO

las.^
wm

was

»ta

ß

22W

20:00

180)

16:00

14W

12:00

10:00

08:00

06. 00

20.08.2019 10:57/3.2.744

N: K) 14

Jan Ftb M» Ap Mal Ju> Jul i^i<) Sep 0*t N01 El»; J«n
»Amat

Jan Fell M«r Apf Mal Jun Jd Aus Sep OW Nw Dez -un
Monat

0:1015 RI016
I2fl0

ZIM»

1BTO

16;fl0

!g1<al

M
12:<»

wm

os;oo

06 CO

22CO

20:00

IBM

16:00

^ KflO
M

12:00

10:00

oa:oo

0600

Jan F<a M» Ap Md jun Jd AI<B S«p OK Nov DK An
»ubnat

Jan Feb Ms< Af» Md Jun Jil fcg Sep OK Nor Dt2 nn
fubnat

Q; 1017 R: 1018
22OT

awo

16'CO

16:00

MOO

12;(D

neo

06;CO

06 tO

22ÄI

20:00

16-00

16:00

141»

1200

TOOO

08:00

06. 00

Jan fcb M» Ap Mal Jun Id *UB Sep Oft Nou DK! Jan
tttonat

Jan Feb Mäf Aflt Msi Jui iul Aug Sap OK No» Dez Jan
Manat

WEA

2:WEA2

3:WEA3

4: WEA4

5:WEA5

6:WEA6

7:WEA7

9:WEA9

10: WEA 10

Il: WEA 11

12: WEA 12
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Projekt:

19-095-GBK

SHADOW
erechnun

Beschreibung:

:-Q2 Schattenwurfgutachten für die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vortiabens im Windpark Kesdorf
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piKlekt; Bestfirelbung:

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

UzenziertsT Anwender:

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

20. 08. 2019 10:57/3. 2. 744

SHADOW - Kalender pro WEA
erechnun : Zusatzbelastun WEA: l - WEA l
orausseteungen für Berechnung des Schattenwurfs

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

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

l Januar [Februar l März

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

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

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

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

5 | 08:35 ] 07:59 | 06:59
l 16:07 | 17:01 | 17:58

6 | 08:34 | 07:57 | 06:57
l 16:08 | 17:03 | 18:00

7 | 08:34 | 07:55 | 06:54
l 16:10 | 17:05 | 1S:01

8 | 08:33 | 07:53 | 06:52
l 16:11 | 17:07 | 18:03

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

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

11 l 08:32 | 07:48 | 06:45
l 16:15 | 17;14 | 18:09

12 | 08:31 | 07:46 | 06:42
l 16:17 | 17:16 | 18:11

13 | 08:30 | 07:14 | 06:40
l 16:18 | 17:18 | 18:13

Il l 08:29 | 07:42 | 06:37
l 16:20 | 17:20 | 1B:15

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

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

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

18 | 08:25 | 07:33 | 06:27 17:48-17:58/10
l 16:27 | 17:28 | 18:23

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

20 | 08:23 | 07:29 | 06:23 17:44-18:01/17
l 16:30 | 17:32 | 18:26

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

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

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

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

25 | 08:17 | 07:18 | 06:10 17:39-18:09/30
l 16:40 | 17:42 | 18:36

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

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

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

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

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

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

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

l April

l 06:53 18:"K}-19:02/22
119:49
l 06:50 18:'12-19:01/I9
l 19:51
l 06:48 18:13-18:58/15
l 19:53
l 06:45 18:47-18:54/7
l 19:54
l 06:43
l 19:56
l 06:41
l 19:58
l 06:38
120:00
l 06:36
l 20:02
l 06:33
l 20:04
l 06:31
l 20:06
l 06:28
l 20:08
l 06:26
l 20:09
l 06:24
l 20:11
l 06:21
l 20:13
l 06:19
l 20:15
l 06:17
l 20:17
l 06:14
l 20:19
l 06:12
l 20:21
l 06:10
l 20:23
l 06:07
l 20:24
l 06:05
l 20:26
l 06:03
l 20:28
106:00
l 20:30
|05:E8
l 20:32
105:56
l 20:34
105:54
l 20:36
l 05:51
l 20:37
105:49
l 20:39
l 05:47
l 20:41
l 05:45
l 20:43

1419

l Mai

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

|]unl Uuli lAugust ISeptember l Oktober INovembeTDezembe

|(M:52
l 21:36
|04:5t
l 21:37
104:50
l 21:38
|04:49
121:40
104:48
l 21:41
104:48
l 21:42
104:47
l 21:43
104:46
121:44
]04:46
l 21:45
|(M:45
121:46
l 04:44
l 21:47
|04;44
l 21:47
|(M:"14
|21:4S
|IM:43
121:49
|(M:43
121:49
104:43
l 21:50
104:43
l 21:51
|(M;43
l 21:51
104:43
l 21:51
104:43
l 21:52
104:43
l 21:52
104:43
l 21:52
|(M:43
l 21:53
|IM:43
i 21:53
|IM:44
l 21:53
104:44
l 21:53
KM:-(4
l 21:53
|(M:45
l 21;53
10^:45
l 21:52
|(M:46
l 21:52
l
l
1511

0 0

104:47
l 21:52
104:47
i 21:52
104:48
j 21:51
104:49
l 21:51
104:50
l 21:50
104:51
l 21:50
104:51
l 21:49
104:52
l 21:18
104:54
l 21:48
104:55
l 21:47
104:56
121:46
104:57
l 21:15
104:58
121:14
104:59
l 21:43
l 05:01
l 21:42
l 05:02
l 21:41
l 05:03
l 21:«
l 05:05
l 21:39
l 05:06
l 21:37
l 05:07
l 21:36
105:09
l 21:35
l 05:10
l 21:33
l 05:12
l 21:32
l 05:13
l 21:30
l 05:15
l 21:29
l 05:16
l 21:27
l 05:18
l 21:26
l 05:20
l 21:21
l 05:21
l 21:23
l 05:23
l 21:21
l 05:24
l 21:19
1515

l 05:26
l 21:17
l 05:28
l 21:16
l 05:30
l 21:14
l 05:31
l 21:12
l 05:33
l 21:10
l 05:35
l 21:08
l 05:36
121:06
l 05:38
l 21:04
105:40
l 21:02
l 05:42
l 21:00
l 05:43
l 20:58
l 05:45
l 20:56
l 05:47
l 20:54
105:49
l 20:52
l 05:50
|20:50
l 05:52
l 20:47
105:54
l 20:45
l 05:56
l 20:43
l 05:58
l 20:41
l 05:59
l 20:39
l 06:01
l 20:36
106:03
l 20:34
|06;05
l 20:32
|06;07
l 20:30
106:08
l 20:27
106:10
l 20:25
106:12
i 20:23
106:14
l 20:20
|06;16
l 20:18
l 06:17
l 20:15
106:19
l 20:13
1462

106:21
l 20:11
106:23
l zo:os
106:25
120:06
106:26
l 20:03
106:28
l 20:01
106:30
l 19:59
106:32
l 19:56
106:33
l 19:54
106:35
l 19:51
106:37
l 19:49
106:39
l 19:46
106:41
l 19:44
106:12
l 19:41
106:44
l 19:39
106:46
l 19:36
106:48
l 19:34
106:49
l 19:31
106:51
l 19:29
106:53
l 19:26
106:55
l 19:24
106:57
l 19:21
106:58
l 19:19
l 07:00
l 19:16
l 07:02
l 19:14
107:04
l 19:11
l 07:06
l 19:09
l 07:07
l 19:06
l 07:09
119:04
l 07:11
l 19:01
l 07:13
l 18:59
l
l
1384

18:39-18:51/12

18:35-18:52/17

18:33-18:54/21

18:32-18:55/23

18:31-18:56/25

18:29-18:56/27

18:28-18:56/28

18:27-18:57/30

18:27-18:57/30

18:26-18:56/30

18:26-18:55/29

18:26-18:55/29

18:26-18:52/26

18:27-18:50/23

18:26-18:47/21

18:27-18:45/18

18:29-18:42/13

18:31-18:40/9

18:34-16:38/4

415

l 07:15
l 18:56
l 07:17
l 18:54
l 07:18
l 18:51
l 07:20
l 18:49
l 07:22
l 18:47
l 07:24
l 18:44
l 07:26
l 18:42
l 07:28
l 18:39
l 07:29
l 18:37
l 07:31
l 18:34
l 07:33
l 18:32
l 07:35
l 18:30
l 07:37
l 18:27
l 07:39
l 18:25
l 07:41
l 18:22
l 07:43
l 18:20
107:44
l 18:18
107:46
l 18:16
107:48
l 18:13
l 07:50
l 18:11
l 07:52
118:09
107:54
l 18:06
l 07:56
|1B:04
l 07:58
l 18:02
108:00
l ie:oo
l 08:02
l 17:58
107:04
l 16:55
l 07:06
l 16:53
l 07:08
116:51
107:09
116:49
l 07:11
l 16:47
1330

l 07:13
l 16:45
l 07:15
l 16:43
l 07:17
l 16:4l
l 07:19
l 16:39
l 07:21
l 16:37
l 07:23
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
l 16:29
l 07:31
l 16:28
l 07:33
l 16:26
l 07:35
l 16:24
l 07:37
l 16:22
l 07:39
l 16:21
l 07:41
l 16:19
l 07:43
l 16:18
l 07:14
l 16:16
107:46
l 16:15
107:48
l 16:13
l 07:50
l 16:12
l 07:52
l 16:10
|07:M
l 16:09
l 07:56
l 16:08
l 07:57
l 16:06
l 07:59
l 16:05
l 08:01
116:04
] 08:03
t 16:03
108:04
l 16:02
l 08:06
l 16:01
l 08:08
l 16:00

!.
[259

0 0

l 08:09
l 15:59
108:11
l 15:58
|OS:12
l 15;58
|OS:14
l 15:57
108:15
l 15:56
108:17
l 15:56
108:18
l 15:55
|OS:19
l 15:55
|OS:21
l 15:54
108:22
l 15:54
l 08:23
l 15:53
108:24
l 15:53
l 08:25
l 15:53
108:26
l 15:53
l 08:27
l 15:53
l 08:28
l 15:53
108:29
l 15:53
l 08:30
l 15:53
l 08:31
l 15:53
108:32
l 15:54
l 08:32
l l5;54
l 08:33
115:54
108:33
l 15:55
l 08:34
l 15:56
108:34
l 15:56
108:35
115:57
108:35
115:58
108:35
l 15:58
108:35
l 15:59
108:35
116:00
108:35
l 16:01
|232

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

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

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

wlndPRO 3. 2.744 l EMD International A/S, Tel. +4596354444, mww.emd.dk. mlndpro®emd.dl( 23.08.201908:25/44 Wl HO PRO
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pT Ctfekt: Beschreibung:

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

UzenziertfiT Anwender:

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

20. 08. 2019 10:57/3. 2. 744

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

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

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

l Januar

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
Anzahl Minuten mit Schatten

108:35
l 16:02
l 08:35
l 16:03
l 08:35
l 16:05
108:35
l 16:06
l 08:35
l 16:07
l 08:34
l 16:08
108:34
l 16:10
108:33
l 16:11
l 08:33
l 16:12
l 08:32
l 16:14
l 08:32

16:15
08:31
16:17
08:30
16:18

] 08:29
16:20
08:28
16:22
08:27
16:23
08:26
16:25
08:25
16:27
08:24
16:29
08:23
16:30
08:22
16:32
08:21
16:34
08:19
16:36
08:18
16:38
08:17
16:40
08:15
16:42
08:14
16:44
08:12
16:45

108:11
16:47

l 08:09
16:49

l 08:08
16:51
248

10:18-10:44/26

10:18-10:43/25

10:19-10:43/24

10:21-10:44/23

10:21-10:43/22

10:23-10:43/20

10:24-10:42/18

10:25-10:41/16

10:27-10:40/13

10:30-10:39/9

l Februar

l 08:06
l 16:53
108:04
l 16:55
l 08:02
l 16:57
l 08:01
l 16:59
] 07:59
l 17:01
] 07:57
l 17:03
] 07:55
l 17:05
l 07:53
l 17:07
l 07:51
l 17:09
l 07:50
l 17:12
l 07:48
l 17:14
|07:46
l 17:16
|07:44
l 17:18
l 07:41
l 17:20
l 07:39
l 17:22
l 07:37
l 17:24
l 07:35
l 17:26
l 07:33
l 17:28
l 07:31
l 17:30
l 07:29
l 17:32
l 07:27
l 17:34
l 07:24
l 17:36
l 07:22
l 17:38
l 07:20
l 17:40
l 07:18
l 17:42
l 07:15
l 17:44
l 07:13
l 17:46
l 07:11
l 17:48

1271

17:05-17:10/5

17:03-17:11/8

17:02-17:14/12

17:02-17:16/14

17:01-17:18/17

17:01-17:20/19

17:00-17:21/21

196 96

l März

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

1365

17:00-17:24/24

17:01-17:25/24

17:00-17:25/25

17:00-17:26/26

16:59-17:26/27

16:59-17:26/27

16:58-17:25/27

16:59-17:26/27

16:59-17:25/26

16:59-17:24/25

17:00-17:24/24

17:00-17:22/22

17:02-17:21/19

17:03-17:18/15

17:07-17:14/7

17:46-18:03/17

17:42-18:07/25

17:39-18:09/30

17:37-18:11/34

17:34-18:12/38

17:33-18:14/41

17:31-18:14/43

18:30-19:15/45

618

l April

l 06:53
l 19:49
l 06:50
l 19:51
l 06:48
l 19:53
l 06:45
l 19:54
l 06:43
l 19:56
l 06:41
l 19:58
l 06:38
l 20:00
l 06:36
l 20:02
l 06:33
120:04
l 06:31
l 20:06
l 06:28
l 20:08
l 06:26
l 20:09
l 06:24
l 20:11
l 06:21
l 20:13
l 06:19
l 20:15
106:17
l 20:17
|06:14
l 20:19
106:12
l 20:21
106:09
l 20:22
106:07
] 20:24
106:05
l 20:26
106:03
] 20:28
106:00
l 20:30
] 05:58
l 20:32
l 05:56
120:34
105:54
l 20:36
l 05:51
l 20:37
l 05:49
l 20:39
l 05:47
l 20:41
l 05:45
l 20:43
l
l
1419

18:28-19:15/47

18:28-19:16/48

18:26-19:16/50

18:26-19:17/51

18:25-19:17/52

18:24-19:17/53

18:24-19:17/53

18:23-19:16/53

18:23-19:16/53

18:23-19:16/53

18:22-19:15/53

18:23-19:15/52

18:23-19:15/52

18:23-19:14/51

18:23-19:14/51

18:24-19:13/49

18:23-19:11/48

18:24-19:11/47

18:25-19:10/45

18:26-19:09/43

18:26-19:07/41

18:28-19:06/38

18:29-19:04/35

18:31-19:03/32

18:33-19:01/28

18:35-18:58/23

18:39-18:55/16

18:46-18:48/2

1219

l Mai

l 05:43
l 20:45
l 05:41
l 20:47
l 05:39
l 20:49
l 05:37
l 20:50
l 05:35
l 20:52
l 05:32
120:54
l 05:31
l 20:56
l 05:29
l 20:58
l 05:27
l 20:59
l 05:25
l 21:01
l 05:23
l 21:03
l 05:21
l 21:05
l 05:19
121:06
l 05:17
l 21:08
l 05:16

21:10
05:14
21:12
05:12
21:13
05:11
21:15
05:09
21:17
05:07
21:18
05:06
21:20
05:04
21:21
05:03
21:23
05:02

l 21:25
105:00
l 21:26
104:59
l 21:28
[04:58
l 21:29
104:56
l 21:30
104:55
l 21:32
[04:54
l 21:33
104:53
l 21:35
|494

l Juni

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

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

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

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

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

UzenaBter Anwender;

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

20.08.2019 10:57/3.2.744

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

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

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

l Juli [August

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

23 l 05:12 [ 06:05 18:32-19:11/39
21:32 | 20:32

24105:13 |06:07 18:30-19:12/42
21:30 | 20:29

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

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

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

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

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

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

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

Sonnenscheinstunden | 515 | 462
Anzahl Minuten mit Schatten 0 585

l September [Oktober l Novembel-Dezember

106:21
l 20:11
106:23
l 20:08
106:24
120:06
106:26
l 20:03
106:28

20:01
06:30
19:58
06:32
19:56
06:33
19:54
06:35
19:51
06:37
19:49
06:39
19:46
06:41
19:44
06:42
19:41
06:44
19:39
06:46
19:36

106:48
19:34

l 06:49
19:31

l 06:51
19:29
06:53
19:26
06:55
19:24
06:57
19:21
06:58
19:19
07:00
19:16
07:02
19:14
07:04
19:11
07:06
19:09
07:07
19:06
07:09
19:04
07:11
19:01
07:13
18:59

18:22-19:14/52

18:21-19:14/53

18:21-19:14/53

18:20-19:13/53

18:20-19:13/53

18:20-19:13/53

18:20-19:13/53

18:19-19:11/52

18:20-19:11/51

18:20-19:10/50

18:19-19:09/50

18:20-19:08/48

18:21-19:07/46

18:22-19:06/44

18:22-19:04/42

18:23-19:02/39

18:24-19:01/37

18:26-18:59/33

18:27-18:55/28

18:30-18:52/22

18:33-18:48/15

17:46-17:55/9

384

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

18:22
07:42
18:20

107:44
18:18

107:46
18:15

107:48
18:13

l 07:50
18:11
07:52
18:09

107:54
18:06

l 07:56
18:04
07:58
18:02
08:00
18:00
08:02
17:58
07:04
16:55
07:06
16:53
07:07
16:51
07:09
16:49
07:11
16:47
330

17:<»3-17:58/15

17:41-18:00/19

17:39-18:01/22

17:38-18:02/24

17:36-18:01/25

17:35-18:01/26

17:35-18:02/27

17:34-18:01/27

17:34-18:01/27

17:34-18:01/27

17:34-18:00/26

17:35-17:59/24

17:34-17:58/24

17:34-17:57/23

17:33-17:55/22

17:33-17:52/19

17:33-17:50/17

17:33-17:48/15

17:33-17:45/12

17:34-17:43/9

17:35-17:40/5

17:37-17:38/1

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

16:35
07:25
16:33
07:27
16:31

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

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

259
936 436

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

l 08:35
16:01
232

10:15-10:20/5

10:12-10:23/11

10:11-10:25/14

10:10-10:27/17

10:09-10:28/19

10:09-10:30/21

10:09-10:31/22

10:08-10:31/23

10:09-10:33/24

10:08-10:34/26

10:08-10:35/27

10:08-10:35/27

10:09-10:36/27

10:09-10:37/28

10:09-10:37/28

10:10-10:38/28

10:10-10:39/29

10:10-10:39/29

10:11-10:40/29

10:11-10:40/29

10:12-10:41/29

10:12-10:41/29

10:13-10:42/29

10:13-10:42/29

10:14-10:42/28

10:14-10:42/28

10:15-10:43/28

10:16-10:43/27

10:17-10:43/26

716

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

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

Zeitpunkt (SS:MM) Schattenanfang-Zei4>unkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Pi-pjekt: Beschreibung:

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

Uzerei erte-Anwender:

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

20.08.2019 10:57/3.2.744

SHADOW - Kalender pro WEA
erechnun : Zusatzbelastun WEA: 3 - WEA 3
oraussetzungen für Berechnung des Schattenwurfs

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

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

l Januar | Februar

OB:35
16:02
06:35
16:03
06:35
16:05
08:35
16:06
08:35
16:07
08:34
16:08

7 l 08:34
16:10

8 | 08:33
l 16:11

08:33
16:12
08:32
16:14

11 l 08:32
16:15

10

12 08:31
l 16:17

13 | 08:30
l 16:18

M | 08:29
l 16:20

15 | 08:28
l 16:22

16 | 08:27
l 16:23

17 | 08:26
l 16:25

18 | 08:25
l 16:27

19 | 08:24
l 16:29

20 | 08:23
l 16:30

21 | 08:22
l 16:32

22 | 08:21
l 16:M

23 | 08:19
l 16:36

24|08:18
l 16:38

25 [ 08:17
l 16:40

26 | 08:15
l 16:42

27 | 08: M
l 16:4<1

28 | 08:12
l 16:45

29 | 08:11
l 16:47

30 | 08:09
l 16:49

31 | 08:08
l 16:51

Sonnenschelnstunden | 248
Anzahl Minuten mit Schatten 0

108:06
l 16:53
108:04
l 16:55
108:02
l 16:57
108:01
l 16:59
l 07:59
l 17:01
l 07:57
l 17:03
l 07:55
l 17:05
l 07:53
l 17:07
l 07:51
l 17:10
l 07:50
l 17:12
107:48
l 17:14
107:46
l 17:16
|07:<M
l 17:18
l 07:41
l 17:20
l 07:39
l 17:22
l 07:37
l 17:24
l 07:35
l 17:26
l 07:33
l 17:28
l 07:31
l 17:30
l 07:29
l 17:32
l 07:27
l 17:34
l 07:24
l 17:36
l 07:22
l 17:38
l 07:20
l 17:10
l 07:18
l 17:12
l 07:15
l 17:14
l 07:13
l 17:46
l 07:11
l 17:4S

1271

16:33-16:35/2

16:31-16:37/6

16:30-16:39/9

16:28-16:10/12

16:27-16:43/16

16:27-16:45/18

16:27-16:<18/21

16:27-16:50/23

16:27-16:52/25

16:28-16:55/27

16:27-16:56/29

16:27-16:58/31

16:27-16:59/32

16:27-17:00/33

16:26-16:59/33

16:26-17:00/3-1

16:26-I7:00/M

16:26-16:59/33

16:26-16:59/33

16:27-16:59/32

16:27-16:58/31

16:28-16:57/29

16:28-16:55/27

IMSrz

|07:08 16:30-16:54/24
l 17:50
l 07:06 16:31-16:53/22
l 17:52
l 07:(M 16:33-16:50/17
l 17:54
l 07:01 16:37-16:47/10
l 17:56
106:59
l 17:58
106:57
l 17:59
106:54
l 18:01
|06;52
l 18:03
106:49
l 18:05
106:47
l 18:07
|06:45
l 18:09
|06:42
l 18:11
106:40
l 18:13
106:37
l 18:15
|06;35
l 18:17
l 06:32
l 18:19
|06:30
l 18:21
|06:27
l 18:23
|06:25
l 18:24
106:23
l 18:26
106:20
l 18:28
l 06:18
l 18:30
106:15
l 18:32
106:13
l 18:34
] 06:10
l 18:36
l 06:118
l 18:3S
] 06:05
l 18:39
106:03
l 18:41
|06;[10
l 18:13
|05;58
l 18;45
l 06:55
l 19:47
i36s" .3

[April | Mai |3unl

106:53
l 19:49
106:50
l 19:51
106:48
l 19:53
106:45
l 19:54
106:43
l 19:56
106:41
l 19:58
106:38
120:00
106:36
l 20:02
106:33
120:04
106:31
120:06
106:28
120:08
106:26
120:09
106:24
l 20:11
106:21
l 20:13
106:19
l 20:15
106:17
l 20:17
106:14
l 20:19
106:12
l 20:21
106:10
120:23
|06:07
l 20:24
106:05
l 20:26
106:03
l 20:28
106:00
l 20:30
105:58
l 20:32
105:56
120:34
|05:S4
l 20:36
105:51
l 20:37
|05:49
l 20:39
105:47
l 20:41
105:45
l 20:13
l
l
|419

105:43
l 20:45
l 05:11
l 20:47
l 05:39
l 20:49
l 05:37
l 20:50
l 05:35
l 20:52
l 05:33
l 20:54
105:31
l 20:56
105:29
l 20:58
l 05:27
l 20:59
|05;25
l 21:01
l 05:23
l 21:03
|05:21
l 21:05
105:19
[21:06
105:17
121:08
105:16
l 21:10
105:14
l 21:12
105:12
l 21:13
105:11
l 21:15
105:09
l 21:17
|05:07
l 21:18
|05:06
l 21:20
105:04
l 21:21
105:03
l 21:23
105:02
l 21:25
105:00
l 21:26
|04:59
l 21:28
l 04:58
l 21:29
104:56
l 21:30
]04:55
l 21:32
] 04:51
l 21:33
104:53
l 21:35
1494

0 0

104:52
|21;36
l 04:51
l 21:37
104:50
121:38
104:49
121:39
104:48
l 21:41
104:48
l 21:12
104:47
l 21:43
104:46
121:44
|(M;46
l 21;45
104:45
121:46
l 04:4»
121:46
|04:4t
l 21:47
|M:44
121:-»
104:13
121:19
l 1)4:43
l 21:49
104:43
l 21:50
104:43
l 21:51
104:43
l 21:51
104:43
l 21:51
104:43
l 21:52
104:43
l 21:52
104:13
l 21:52
|04:43
l 21:53
l 04:43
l 21:53
|04;44
l 21:53
104:44
l 21:53
104:44
121:53
104:45
l 21:53
|(M:15
l 21:52
|(M:46
l 21:52

! 511

l lull

l 04:47
l 21:52
l 04:47
l 21:52
|(M:48
l 21:51
l 04:49
l 21:51
104:50
l 21:50
104:51
l 21:50
l 04:52
l 21:49
|04:52
121:48
|04:54
121:48
104:55
l 21:17
104:56
l 21:46
104:57
l 21:15
104:58
121:44
104:59
l 21:13
105:01
l 21:42
l 05:02
l 21:41
l 05:03
|21:<10
l 05:05
l 21:39
105:06
] 21:37
105:07
l 21:36
105:09
] 21:35
105:10
l 21:33
105:12
l 21:32
l 05:13
l 21:30
105:15
] 21:29
] 05:16
] 21:27
] 05:18
] 21:26
105:20
l 21:24
105:21
l 21:23
105:23
l 21:21
105:24
l 21:19
1515

l August | Seiitemb+Dktob»

|05:26
l 21:17
l 05:28
l 21:16
l 05:30
l 21:14
l 05:31
l 21:12
|05;33
l 21:10
105:35
121:08
105:36
121:06
105:38
|21;D4
105:40
l 21:02
|05:42
121:00
|OS:43
l 20:58
105:15
l 20:56
|05;17
l 20:54
105:49
l 20:52
105:50
l 20:50
105:52
l 20:47
|05:54
l 20:45
105:56
l 20:43
105:58
l 20:11
105:59
l 20:39
|06;01
l 20:36
106:03
120:34
106:05
l 20:32
106:07
l 20:29
106:08
l 20:27
106:10
l 20:25
106:12
l 20:23
106:14
l 20:20
106:16
l 20; 18
106:17
l 20:15
106:19
] 20:13
|462

106:21
l 20:11
106:23
120:08
106:24
l 20:06
106:26
l 20:03
|06:28
l 20:01
106:30
l 19:58
l 06:32
l 19:56
l 06:33
l 19:5<1
l 06:35
l 19:51
106:37
l 19:49
106:39
l 19:46
l 06:41
l 19:44
l 06:42
l 19:41
l 06:44
l 19:39
l 06:46
l 19:36
l 06:48
l 19:34
106:49
l 19:31
106:51
l 19:29
l 06:53
l 19:26
106:55
l 19:24
106:57
l 19:21
106:58
l 19:19
l 07:00
l 19:16
l 07:02
l 19:11
l 07:(M
l 19:11
107:06
l 19:09
l 07:07
l 19:06
107:09
l 19:04
l 07:11
l 19:01
l 07:13
l 18:59
l
l
l 3M

l 07:15
l 18:56
l 07:17
l 18:54
l 07:18
l 18:51
l 07:20
l 18:49
107:22
l 18:47
l 07:24
l 18:44
l 07:26
l 18:12
l 07:28
l 18:39
107:29
l 18:37
l 07:31
l 18:34
l 07:33
l 18;32
l 07;35
l 18:30
l 07:37
l 18:27
|07:39
l 18:25
l 07:11
l 18:22
l 07:12
l 18:20
107:44
l 18:18
107:16
l 18:15
|07;48
l 18:13
l 07:50
l 18:11
l 07:52
l 18:09
107:54
l 18:06
l 07:56
l I8:IM
107:58
l 18:02
108:00
l 18:00
|08;02
l 17:58
|07:M
l 16:55
107:06
l 16:53
l 07:08
l 16:51
|07:D9
l 16:49
l 07:11
l 16:47
1330

17:11-17:21/10

17:07-17:24/17

17:05-17:26/21

17:03-17:17/21

17:01-17:28/27

17:00-17:29/29

16:59-17:30/31

16:58-17:30/32

16:58-17:30/32

16:57-17:30/33

16:57-17:30/33

16:56-17:30/34

16:56-17:30/34

16:56-17:30/34

16:56-17:29/33

16:57-17:28/31

15:57-16:26/29

15:57-16:25/28

15:57-16:22/25

15:57-16:20/23

15:56-16:18/22

582

|No»ember

l 07:13 15:56-16:15/19
l 16:45
l 07:15 15:57-16:13/16
l 16:43
l 07:17 15:57-16:11/11
l 16:41
l 07:19 15:58-16:09/11
l 16:39
107:21 16:00-16:07/7
l 16:37
107:23 16:02-16:05/3
l 16:35
l 07:25
l 16:33
l 07:27
l 16:31
l 07:29
l 16:29
] 07:31
l 16:28
l 07:33
l 16:26
l 07:35
l 16:24
l 07:37
l 16:22
107:39
l 16:21
l 07:41
l 16:19
l 07:43
l 16:18
107:44
l 16:16
]07:46
] 16:15
107:48
l 16:13
l 07:50
l 16:12
l 07:52
l 16:10
107:54
l 16:09
l 07:56
] 16:08
l 07:57
l 16:06
107:59
] I6:D5
]OB:D1
] 16:04
108:03
l 16:03
|08;B4
l 16:02
108:06
l 16:01
108:08
l 16:00

l Dezember

108:09
l 15:59
108:11
l 15:58
108:12
l 15:58
|08:M
l 15:57
108:15
l 15:56
|08:17
l 15:56
108:18
l 15:55
108:19
l 15:55
108:21
l 15:54
|08;22
l 15:54
108:23
l 15:53
108:24
l 15:53
108:25
l 15:53
108:26
l 15:53
[08:27
l 15:53
l 08:28
l 15:53
108:29
l 15:53
108:30
l 15:53
108:31
l 15:53
108:32
l 15:54
108:32
l 15:54
|08:33
l 15:55
108:33
l 15:55
106:34
l 15:56
108:34
l 15:56
106:35
l 15:57
108:35
l 15:58
108:35
l 15:58
108:35
l 15:59
108:35
l 16:00
108:35
l 16:01
1232

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

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