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im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Bremerhavener HeerstraBe 10
DE-28717 Bremen

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

Berechnet:

20.08.2019 10:57/3.2.744

(Profext: Beschrelbung: Uzenzierter Anwender:
19-095-GBK-02 Schattenwurfgutachten fur die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH

Schattenrezeptor-Eingabe

Ny —
(o = =
SHADOW - Hauptergebnis
(Berechnung: Zusatzbelastung )
(Voraussetzungen fiir Berechnung des Schattenwurfs ki
Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle
Minimale relevante Sonnenhghe liber Horizont 3¢
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten
Die dargestellten Zeiten sind die astronomisch maximal mégliche
Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
Eine WEA wird nicht beriicksichtigt, wenn sie von keinem Teil der
Rezeptorfiiiche aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:
Verwendete Hohenlinien: Héhenlinien: CONTOURLINE_ONLINEDATA_0.wpo (1)
Hindernisse in Berechnung verwendet
Berechnungsh&he U.Gr. fur Karte: 1,5 m
Rasterauflésung: 1,0 m
Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 32
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Aktu-  Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
ell leistung durch- hohe Bereich
messer
[m] [kw]  [m] [m] [m]  [U/min]
1 606.556 5.991.795 52,4 WEA 1 Ja GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0  120,9 1.819 0,0
2 607.097 5.991.895 50,0 WEA 2 Ja GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0  120,9 1.819 0,0
3 606.825 5.991.392 50,0 WEA 3 Ja GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,06  120,9 1.819 0,0
4 607.330 5.991.494 50,0 WEA 4 Ja GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0  120,9 1.819 0,0
5 606.955 5.990.935 50,0 WEA 5 Ja GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0  120,9 1.819 0,0
6 607.614 5.991.141 50,0 WEA 6 Ja GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0  120,9 1.819 0,0
7 607.418 5.990.784 45,2 WEA 7 Ja GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0  120,9 1.819 0,0
8 608.025 5.990.923 40,7 WEA 8 Ja GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0 120,9 1.819 0,0
9 607.098 5.990.474 44,3 WEA 9 Ja GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,06  120,9 1.819 0,0
10 607.729 5.990.474 39,9 WEA 10 Ja GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0  120,9 1.819 0,0
11 607.625 5.989.978 36,8 WEA 11 Ja GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0  120,9 1.819 0,0
12 607.367 5.989.560 40,0 WEA 12 Ja GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0  120,9 1.819 0,0

Nr. Name  Ost Nord Z Breite Hohe Héhe Neigung des Ausrichtungsmodus  Augenhdhe (ZVI) i.Gr.
.Gr.  Fensters

[(m] [m] [m] ([m] [°] [m]
AIO1 606.679 5.989.510 48,2 1,0 1,0 2,0 90,0 "Gewdchshaus-Modus" 3,0
BIO2 606.671 5.989.527 474 1,0 1,0 2,0 90,0 "Gewdchshaus-Modus” 3,0
CIO3 606.572 5.989.470 46,8 1,0 1,0 20 90,0 "Gewdchshaus-Modus” 3,0
DIO4 606.279 5.989.776 48,5 1,0 1,0 20 90,0 "Gewdchshaus-Modus” 3,0
EIO5 606.282 5.989.825 45,7 1,0 1,0 20 90,0 "Gewachshaus-Modus” 3,0
FI0O6 606.253 5.989.867 500 1,0 1,0 20 90,0 "Gewachshaus-Modus” 3,0
GIO7 606228 5.990.275 50,0 1,0 10 20 90,0 "Gewachshaus-Modus” 3,0
HIO8 606.195 5990.322 500 1,0 1,0 20 90,0 "Gewdchshaus-Modus" 3,0
1109 606.228 5990.409 500 10 1,0 20 90,0 "Gewachshaus-Modus” 3,0
JIO10 606.644 5992.832 53,8 1,0 10 20 90,0 "Gewachshaus-Modus" 3,0
KIO 11 607.772 5.991.929 459 1,0 1,0 20 90,0 "Gewdchshaus-Modus” 3,0
LIO 12 608.687 5.990.429 266 10 10 20 90,0 "Gewachshaus-Modus" 3,0
M IO 13 608.548 5.990.038 26,7 1,0 1,0 20 90,0 "Gewdchshaus-Modus" 3,0
NIO 14 608.243 5.989.995 30,0 1,0 1,0 20 90,0 "Gewachshaus-Modus" 3,0
01015 608.331 5.989.736 300 1,0 10 2,0 90,0 "Gewdchshaus-Modus”" 3,0
PIO 16 608.657 5.989.846 234 1,0 10 2,0 90,0 "Gewdchshaus-Modus”" 3,0
QIO 17 608.349 5.992.356 200 10 1,0 20 90,0 "Gewdachshaus-Modus” 3,0
RIO 18 608.766 5.992.585 28,5 10 10 20 90,0 "Gewachshaus-Modus" 3,0
SI019 609.010 5991.942 20,0 10 1,0 2,0 90,0 "Gewdchshaus-Modus™ 3,0
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(Projext:

19-095-GBK-02

Beschreibung:

Lizenzlerter Anwender:

Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Bremerhavener HeerstraBe 10
DE-28717 Bremen

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

Berechnet:

20.08.2019 10:57/3.2.744

I\

e
(SHADOW - Hauptergebnis
\Berechnung: Zusatzbelastung

A

~ A
Berechnungsergebnisse
Schattenrezeptor

astron. max. mégl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr

AIO1
BIO2
CIO3
DI04
EIOS
FIO6
GIo7
HIOS8
1109
JI1010
KIO11
LI012
MIO 13
N IO 14
01015
PIO 16
QIO 17
R1IO 18
SI019

fh/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

Gesamtmenge der max

Nr. Name

1WEA 1
2 WEA 2
3 WEA3
4 WEA 4
SWEAS
6 WEA 6
7 WEA 7
8 WEA 8
9 WEA 9
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

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

39

231
213
205
227
160
169
143

57
118

. mogl. Beschattung an Rezeptoren pro WEA

Max.Schattendauer/Tag

[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

Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeltig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeltig von
2wei oder mehr WEA beschattet werden kann.
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Lizenzierter Anwender:
T&H Ingenieure GmbH
Bremerhavener HeerstraBe 10

r;ru_jekt:

19-095-GBK-02

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

DE-28717 Bremen

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

20.08.2019 10:57/3.2.744

o -
(SHADOW - Kalender i
\Berechnung: ZusatzbelastungSchattenrezeptor: A - 101 y

Referenzjahr flir Kalender

(Voraussetzungen fiir Berechnung des Schattenwurfs

2019

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

|Januar |Februar [M&rz | April | Mai ] Juni
110835 [08:06 |07:08 1 06:53 07:18 (12) | 05:43 07:15 (12) | 04:52 05:51 (11)
| 16:02 | 16:53 117:50 | 19:49 33 07:51(12) | 20:45 22 07:37(12) | 21:36 28 06:19 (11)
2108:35 | 08:04 | 07:06 | 06:50 07:16 (12) | 05:41 06:09 (11) | 04:51 05:52 (11)
| 16:04 | 16:55 | 17:52 | 19:51 37 07:53 (12) | 20:47 17 07:33(12) | 21:37 26 06:18 (11)
3108:35 | 08:02 | 07:04 | 06:48 07:14 (12) | 05:39 06:07 (11) | 04:50 05:52 (11)
| 16:05 | 16:57 |17:54 | 19:53 40 07:54 (12) | 20:48 7  06:14(11) ] 21:38 26 06:18 (11)
4| 08:35 | 08:01 | 07:01 | 06:46 07:11 (12) | 05:37 06:05 (11) | 04:49 05:53 (11)
| 16:06 | 16:59 | 17:56 | 19:54 44  07:55 (12) | 20:50 10 06:15(11) | 21:39 25 06:18 (11)
5)08:35 | 07:59 | 06:59 1 06:43 07:10 (12) | 05:35 06:03 (11) | 04:48 05:54 (11)
| 16:07 | 17:01 | 17:58 | 19:56 46  07:56 (12) | 20:52 14 06:17 (11) | 21:41 23 06:17 (11)
6 | 08:34 | 07:57 | 06:57 | 06:41 07:08 (12) | 05:33 06:01 (11) | 04:48 05:54 (11)
| 16:08 | 17:04 | 18:00 | 19:58 48  07:56 (12) | 20:54 17 06:18 (11) | 21:42 22 06:16 (11)
7108:34 | 07:55 | 06:54 | 06:38 07:08 (12) | 05:31 05:59 (11) | 04:47 05:56 (11)
| 16:10 | 17:06 | 18:01 | 20:00 48 07:56 (12) | 20:56 19 06:18 (11) | 21:43 21 06:17 (11)
808:33 | 07:53 | 06:52 | 06:36 07:06 (12) | 05:29 05:57 (11) | 04:46 05:56 (11)
] 16:11 | 17:08 | 18:03 | 20:02 50 07:56 (12) | 20:58 22 06:19(11) | 21:44 20 06:16 (11)
9| 08:33 | 07:51 | 06:49 | 06:33 07:06 (12) | 05:27 05:56 (11) | 04:46 05:57 (11)
| 16:13 117:10 | 18:05 | 20:04 51 07:57 (12) | 20:59 24 06:20 (11) | 21:45 19 06:16 (11)
10 | 08:32 | 07:49 | 06:47 | 06:31 07:05 (12) | 05:25 05:54 (11) | 04:45 05:57 (11)
| 16:14 {17:12 | 18:07 | 20:06 52 07:57(12) | 21:01 27 06:21(11) ] 21:46 18  06:15 (11)
11| 08:31 | 07:47 | 06:45 | 06:28 07:04 (12) | 05:23 05:52 (11) | 04:45 05:59 (11)
| 16:15 |17:14 | 18:09 | 20:08 52 07:56 (12) | 21:03 29 06:21 (11) | 21:46 15  06:14 (11)
12 | 08:31 { 07:46 | 06:42 | 06:26 07:04 (12) | 05:21 05:51 (11) | 04:44 06:00 (11)
| 16:17 117:16 | 18:11 | 20:09 53 07:57 (12) | 21:05 31  06:22(11) | 21:47 14 06:14 (11)
13| 08:30 | 07:43 | 06:40 | 06:24 07:04 (12) | 05:19 05:49 (11) | 04:44 06:00 (11)
| 16:19 117:18 | 18:13 | 20:11 53 07:57 (12) | 21:06 33  06:22(11) | 21:48 13 06:13 (11)
14| 08:29 ] 07:41 | 06:37 | 06:21 07.03 (12) | 05:18 05:47 (11) | 04:43 06:01 (11)
| 16:20 {17:20 | 18:15 | 20:13 53 07:56 (12) | 21:08 34 06:21(11) ] 21:49 12 06:13 (11)
15 | 08:28 |1 07:39 | 06:35 | 06:19 07:03 (12) | 05:16 05:46 (11) | 04:43 06:02 (11)
116:22  |17:22 | 1817 120:15 53 07:56(12) | 21:10 36 06:22 (11) [21:49 11 06:13 (11)
16 | 08:27 | 07:37 | 06:32 | 06:17 07:03 (12) | 05:14 05:45 (11) | 04:43 06:03 (11)
116:24  |17:24 | 1819 120:7 53 07:56(12) | 21:12 37  06:22 (11) | 21:50 9 06:12 (11)
17 | 08:26 1 07:35 | 06:30 | 06:14 07:03 (12) | 05:12 05:46 (11) | 04:43 06:04 (11)
| 16:25 | 17:26 | 18:21 | 20:19 51 07:54(12) | 21:13 36 06:22 (11) | 21:50 8 06:12(11)
18 | 08:25 | 07:33 | 06:27 1 06:12 07:03 (12) | 05:11 05:45 (11) | 04:43 06:05 (11)
| 16:27 117:28 1 18:23 | 20:21 51 07:54 (12) | 21:15 37 06:22(11) | 21:51 6 06:11 (11)
19 | 08:24 | 07:31 | 06:25 | 06:10 07:03 (12) | 05:09 05:46 (11) | 04:43 06:06 (11)
| 16:29 1 17:30 | 18:24 | 20:22 51 07:54 (12) | 21:17 36 06:22(11) | 21:51 5 06:11(11)
20 | 08:23 | 07:29 | 06:23 | 06:07 07:04 (12) | 05:08 05:45 (11) | 04:43 06:07 (11)
| 16:31 |17:32 | 18:26 | 20:24 49  07:53(12) | 21:18 37 06:22 (11) | 21:52 3 06:10 (11)
21| 08:22 | 07:27 | 06:20 | 06:05 07:04 (12) | 05:06 05:46 (11) | 04:43 06:07 (11)
| 16:32 | 17:34 | 18:28 | 20:26 48  07:52 (12) | 21:20 36 06:22(11) | 21:52 3 06:10(11)
22108:21 | 07:24 | 06:18 | 06:03 07:04 (12) | 05:05 05:47 (11) | 04:43 06:07 (11)
| 16:34 | 17:36 | 18:30 | 20:28 47 07:51(12) | 21:21 35 06:22 (11) | 21:52 3 06:10 (11)
23| 08:19 | 07:22 | 06:15 | 06:00 07:05 (12) | 05:03 05:46 (11) | 04:43 06:08 (11)
| 16:36 117:38 | 18:32 | 20:30 45  07:50 (12) | 21:23 35 06:21 (11) | 21:52 06:11 (11)
24 | 08:18 | 07:20 | 06:13 | 05:58 07:05 (12) | 05:02 05:47 (11) | 04:43 06:08 (11)
| 16:38 | 17:40 | 18:34 | 20:32 44 07:49(12) | 21:25 34 06:21(11) | 21:53 3 06:11(11)
25 08:17 | 07:18 | 06:10 | 05:56 07:06 (12) | 05:00 05:47 (11) | 04:44 06:07 (11)
| 16:40 | 17:42 | 18:36 | 20:34 42 07:48 (12) | 21:26 34 06:21 (11) ) 21:53 5 06:12 (11)
26| 08:15 | 07:15 | 06:08 | 05:54 07:07 (12) | 04:59 05:48 (11) | 04:44 06:07 (11)
{16:42 | 17:44 | 18:38 |20:36 39 07:46(12) | 21:27 33 06:21(11) | 21:53 6 06:13 (11)
27| 08:14 | 07:13 | 06:05 | 05:51 07:08 (12) | 04:58 05:48 (11) | 04:44 06:06 (11)
116:44 | 17:46 | 18:39 |20:37 37 07:45(12) |21:29 33 06:21(11) | 21:53 8 06:14(11)
28 | 08:12 | 07:11 ] 06:03 06:28 (12) | 05:49 07:10 (12) | 04:57 05:49 (11) | 04:45 06:06 (11)
| 16:46 | 17:48 ] 18:41 14 06:42 (12) | 20:39 33 07:43(12) | 21:30 32 06:21 (11) | 21:53 9  06:15 (11)
291 08:11 | | 06:00 06:26 (12) | 05:47 07:11 (12) | 04:55 05:50 (11) | 04:45 06:05 (11)
116:48 | 118:43 20 06:46(12) [20:41 30 07:41(12) [21:32 30 06:20 (11) | 21:52 11 06:16(11)
30 | 08:09 | } 05:58 06:23 (12) [ 05:45 07:13 (12) | 04:54 05:50 (11) | 04:46 06:05 (11)
| 16:49 | | 18:45 25 06:48 (12) | 20:43 26 07:39(12) | 21:33 30 06:20(11) | 21:52 12 06:17 (11)
31 ]08:08 | | 06:55 07:21 (12) | | 04:53 05:51 (11) |
| 16:51 | | 19:47 29  07:50 (12) | | 21:34 28 06:19(11) |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
astr.max.mdgl.Beschattung | | | 88 | 1359 | 885 I 387
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt {SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

o
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Projekt: Beschreibung:

19-095-GBK-02

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen

Lizenzierter Anwender:

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

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

Berechnet:

20.08.2019 10:57/3.2.744

AN

SHADOW - Kalender
rechnung: ZusatzbelastungSchattenrezeptor: A - 101

A

(Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fir Kalender

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

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

| Juli

1| 04:47

| 21:52

2| 04:47

| 21:52

31 04:48

| 21:51

4| 04:49

} 21:51

5] 04:50

| 21:50

6 | 04:51

| 21:50

7| 04:52

| 21:49

8] 04:53

| 21:48

9| 04:54

| 21:48

10 | 04:55

| 21:47

11 | 04:56

| 21:46

12 | 04:57

| 21:45

13 | 04:58

| 21:44

14 | 04:59

| 21:43

15 | 05:01

| 21:42

16 | 05:02

| 21:41

17 | 05:03

| 21:40

18 | 05:05

] 21:39

19 | 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

25 05:15

| 21:29

26 | 05:16

| 21:27

27| 05:18

| 21:26

28 | 05:20

| 21:24

29 ] 05:21

| 21:22

30| 05:23

| 21:21

31| 05:25

| 21:19

Sonnenscheinstunden | 514
astr.max.mégl.Beschattung |

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

| August

06:04 (11) | 05:26
06:17 (11) | 21:17
06:04 (11) | 05:28
06:18 (11) | 21:15
06:04 (11) | 05:30
06:19 (11) | 21:14
06:03 (11) | 05:31
06:21 (11) | 21:12
06:02 (11) | 05:33
06:21 (11) | 21:10
06:02 (11) | 05:35
06:22 (11) | 21:08
06:01 (11) | 05:36
06:23 (11) | 21:06
06:01 (11) | 05:38
06:23 (11) | 21:04
06:01 (11) ] 05:40
06:24 (11) | 2L:0
06:00 (11) | 05:4
06:25 (11) | 21: oo
06:00 (11) | 05:43
06:26 (11) | 20:58
05:59 (11) | 05:45
06:26 (11) | 20:56
05:59 (11) | 05:47
06:27 (11) | 20:54
05:58 (11) | 05:49
06:27 (11) | 20:52
05:59 (11) | 05:51
06:29 (11) | 20:50
05:58 (11) | 05:52
06:29 (11) | 20:47
05:58 (11) | 05:54
06:29 (11) | 20:45
05:57 (11) | 05:56
06:30 (11) | 20:43
05:57 (11) | 05:58
06:30 (11) | 20:41
05:57 (11) | 05:59
06:31 (11) | 20:39
05:57 (11} | 06:01
06:31 (11) | 20:36
05:56 (11) | 06:03
06:31 (11) | 20:34
05:57 (11) | 06:05
06:32 (11) | 20:32
05:56 (11) | 06:07
06:32 (11) | 20:29
05:57 (11) | 06:08
06:33 (11) | 20:27
05:56 (11) | 06:10
06:32 (11) | 20:25
05:56 (11) | 06:12
06:33 (11) | 20:22
05:56 (11) | 06:14
06:32 (11) | 20:20
05:57 (11) | 06:16
06:33 (11) | 20:18
05:56 (11) | 06:17
06:32 (11) | 20:15
05:58 (11) | 06:19
06:33 (11) | 20:13
| 462
|

2019

33
31
29
27
25
22
20
17
14
1
7
17
20
25
29
33
36
38
S}
43
45
46
48
48
50
51
52
52
52
53
53
1068

| September

05:59 (11) | 06:21
06:32 (11) | 20:11
06:01 (11) | 06:23
06:32 (11) | 20:08
06:02 (11) | 06:25
06:31 (11) | 20:06
06:04 (11) | 06:26
06:31 (11) | 20:03
06:05 (11) | 06:28
06:30 (11) | 20:01
06:07 (11) | 06:30
06:29 (11) | 19:58
06:09 (11) | 06:32
06:29 (11) | 19:56
06:10 (11) } 06:33
06:27 (11) | 19:54
06:12 (11) | 06:35
06:26 (11) | 19:51
06:14 (11) | 06:37
06:25 (11) | 19:49
06:15 (11) | 06:39
06:22 (11) | 19:46
06:17 (11) | 06:41
07:41 (12) | 19:44
07:23 (12) | 06:42
07:43 (12) | 19:41
07:21 (12) | 06:44
07:46 (12) | 19:39
07:19 (12) | 06:46
07:48 (12) | 19:36
07:16 (12) | 06:48
07:49 (12) | 19:34
07:15 (12) | 06:49
07:51 (12) | 19:31
07:14 (12) | 06:51
07:52 (12) | 19:29
07:12 (12) | 06:53
07:53(12) | 19:26
07:11 (12) | 06:55
07:54 (12) | 19:24
07:10 (12) | 06:57
07:55 (12) | 19:21
07:10 (12) | 06:58
07:56 (12) ] 19:19
07:08 (12) | 07:00
07:56 (12) | 19:16
07:08 (12) | 07:02
07:56 (12) | 19:14
07:07 (12) | 07:04
07:57 (12) | 19:11
07:06 (12) | 07:06
07:57 (12) | 19:09
07:05 (12) | 07:07
07:57 (12) ] 19:06
07:05 (12) | 07:09
07:57 (12) | 19:04
07:04 (12) | 07:11
07:56 (12) | 19:01
07:04 (12) | 07:13
07:57 (12) | 18:59
07:04 (12) |
07:57 (12) |

| 384

I

53
52
52
52
50
50
48
46
45
42
39
36
32
28
23
18

10

676

| Oktober | Novembeg Dezember

07:03 (12) | 07:15
07:56 (12) | 18:56
07:03 (12) | 07:17
07:55 (12) | 18:54
07:03 (12) | 07:18
07:55 (12) | 18:51
07:03 (12) | 07:20
07:55 (12) | 18:49
07:03 (12) | 07:22
07:53 (12) | 18:47
07:03(12) | 07:24
07:53 (12) | 18:44
07:04 (12) | 07:26
07:52 (12) | 18:42
07:04 (12) | 07:28
07:50 (12) | 18:39
07:04 (12) | 07:29
07:49 (12) | 18:37
07:06 (12) | 07:31
07:48 (12) | 18:34
07:08 (12) | 07:33
07:47 (12) | 18:32
07:09 (12) | 07:35
07:45 (12) | 18:30
07:11 (12) | 07:37
07:43 (12) | 18:27
07:13 (12) | 07:39
07:41 (12) | 18:25
07:14 (12) | 07:41
07:37 (12) | 18:23
07:16 (12) | 07:42
07:34 (12) | 18:20
07:19 (12) | 07:44
07:29 (12) | 18:18

| 07:46

| 18:16

7:52
8:09

8:04

| 07:13
| 16:45
| 07:15
16:43
7:17
6:41
7:19
6:39
7:21
6:37
7:23
6:35
7:25
6:33
7:27
6:31
7:29
6:29
7:31
6:28

QOO

N
W
W

735
6:24
7:37
6:23
7:39
6:21
7:41
6:19
7:43
6 18

R OHROEOR OO OROROROEOR O

Y-

616

&

615

&

613

S
&

6 12
52

8695858835388 8888
BIERBRBORIRERUBYERYE

HOROROEO
moomooa\oomoo'a

259
|

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

Tag im Monat

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

Minuten mit Schatten

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

8:12

9 thico S
U e Uy

L OO, OO OO OHR OO OO OOHROR OO OROR RO R OROROHROROROROROROROROR O

[ N SIOh 0 LN 00 Th £ 1N &0 DALCe SN 00 O Co £ €0, STaco) Chcojcmcods i cossajoojcmcal cnpcolcnjcolCaj colCcoICncoltn 00 Laes en ¢t
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(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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(Projeic:

19-095-GBK-02

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

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600

info@th-ingenieure.de
Berechnet:

20.08.2019 10:57/3.2.744

N

(SHADOW - Kalender
\Berechnung: ZusatzbelastungSchattenrezeptor: B - 10 2

Referenzjahr fiir Kalender

| Januar

1108:35
| 16:02
2]08:35

8:29

| 16:48

30 | 08:09

| 16:49

31 | 08:08

| 16:51

Sonnenscheinstunden | 248
astr.max.mdgl.Beschattung |

Tag im Monat Sonnenaufgang

S

Sonnenuntergang (SS:MM)

| Februar [Mérz
| 08:06 | 07:08
| 16:53 | 17:50
| 08:04 | 07:06
| 16:55 | 17:52
| 08:02 [ 07:04
| 16:57 | 17:54
| 08:01 | 07:01
| 16:59 | 17:56
| 07:59 ] 06:59
| 17:01 | 17:58
| 07:57 | 06:57
117:04 | 18:00
| 07:55 | 06:54
| 17:06 | 18:01
| 07:53 | 06:52
| 17:08 | 18:03
| 07:51 | 06:49
| 17:10 | 18:05
| 07:49 | 06:47
| 17:12 | 18:07
| 07:47 | 06:45
| 17:14 | 18:09
| 07:46 | 06:42
| 17:16 | 18:11
| 07:43 | 06:40
| 17:18 | 18:13
| 07:41 | 06:37
| 17:20 | 18:15
| 07:39 | 06:35
| 17:22 | 18:17
| 07:37 | 06:32
| 17:24 | 18:19
| 07:35 | 06:30
| 17:26 | 18:21
| 07:33 | 06:27
| 17:28 | 18:23
1 07:31 | 06:25
| 17:30 | 18:24
1 07:29 | 06:23
} 17:32 | 18:26
| 07:27 | 06:20
| 17:34 | 18:28
1 07:24 | 06:18
| 17:36 | 18:30
| 07:22 | 06:15
117:38 | 18:32
1 07:20 | 06:13
| 17:40 | 18:34
] 07:18 | 06:10
| 17:42 | 18:36
| 07:15 | 06:08
| 17:44 | 18:38
| 07:13 | 06:05
| 17:46 | 18:39
| 07:11 | 06:03
| 17:48 | 18:41
| | 06:00
| | 18:43
| ] 05:58
| | 18:45
| | 06:55
| | 19:47
| 271 | 365

|

(55:MM)

14
20
25
30
34
37
160

Minuten mit Schatten

(Voraussetzungen fiir Berechnung des Schattenwurfs

2019

| April

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

8
E

| 19:53

8
&

| 19:54

F
5

56

WNOO e

06:33 (12)
06:47 (12)
06:31 (12)
06:51 (12) | 20:37
06:28 (12) | 05:49
06:53 (12) | 20:39
06:26 (12) | 05:47
06:56 (12) | 20:41
06:23 (12) | 05:45
06:57 (12) | 20:43
07:21 (12) |
07:58 (12) |

| 419

1

88888888888888888888888'&:’88888888888888888585
mwmwknw(nwONONONONn—-NHH»—H—AH:—H—‘HNHNONowowgwowow

HOADADRANMOOQOOWOONMBANNORNOBBNNNOQUWREHEDODNDCOD

41

47
49
49
51
51
52
52
52
52
52
52
51
50
49

47
45
43
)
39
37

30
26
22

15

1268
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

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) | 21:10
07:09 (12) | 05:14
07:59 (12) | 21:12
07:08 (12) | 05:12
07:57 (12) | 21:13
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
| 04:53
] 21:34
| 494
|

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

6
10
13
16
19
2
24
27
29
31
33
35
7
36
36
36
36
36
35
35
35
34
33
33
31
30
30
28
27
26
25

884

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

] Juni

06:11 (11) | 04:52
06:17 (11) | 21:36
06:09 (11) | 04:51
06:19 (11) | 21:37
06:07 (11) | 04:50
06:20 (11) | 21:38
06:05 (11) | 04:49
06:21 (11) | 21:39
06:03 (11) | 04:48
06:22 (11) | 21:41
06:01 (11) | 04:48
06:23 (11) | 21:42
05:59 (11) | 04:47
06:23 (11) | 21:43
05:57 (11) | 04:46
06:24 (11) | 21:44
05:56 (11) | 04:46
06:25 (11) | 21:45
05:54 (11) | 04:45
06:25 (11) | 21:46
05:52 (11) | 04:45
06:25 (11) | 21:46
05:51 (11) | 04:44
06:26 (11) | 21:47
05:49 (11) | 04:44
06:26 (11) | 21:48
05:49 (11) | 04:43
06:25 (11) | 21:49
05:50 (11) | 04:43
06:26 (11) | 21:49
05:49 (11) | 04:43
06:25 (11) | 21:50
05:50 (11) | 04:43
06:26 (11) | 21:50
05:49 (11) | 04:43
06:25 (11) | 21:51
05:50 (11) | 04:43
06:25 (11) | 21:51
05:50 (11) | 04:43
06:25 (11) | 21:52
05:50 (11) | 04:43
06:25 (11) | 21:52
05:51 (11) | 04:43
06:25 (11) | 21:52
05:51 (11) | 04:43
06:24 (11) | 21:52
05:51 (11) | 04:43
06:24 (11) | 21:53
05:52 (11) | 04:44
06:23 (11) | 21:53
05:53 (11) | 04:44
06:23 (11) | 21:53
05:53 (11) | 04:44
06:23 (11) | 21:53
05:54 (11) | 04:45
06:22 (11) | 21:53
05:55 (11) | 04:45
06:22 (11) | 21:52
05:55 (11) | 04:46
06:21 (11) | 21:52
05:56 (11) |
06:21 (11) |

| 511

|

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

23
21
20
18
16
14
13

10

141

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)

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

me
19-095-GBK-02

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

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener HeerstraBe 10

DE-28717 Bremen

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

20.08.2019 10:57/3.2.744

AR

e
(SHADOW - Kalender

\Berechnung: ZusatzbelastungSchattenrezeptor: B - 10 2

A

Referenzjahr fiir Kalender

| Juli

1| 04:47
| 21:52

2 | 04:47
| 21:52
3104:48
| 21:51

4 | 04:49
| 21:51

S | 04:50
| 21:50

6 | 04:51
| 21:50

7 1 04:52
| 21:49
8] 04:53
| 21:48

9 | 04:54
| 21:48

10 | 04:55
| 21:47

11 | 04:56
| 21:46

12 | 04:57
| 21:45

13 | 04:58
| 21:44

14 | 04:59
| 21:43

15 | 05:01
| 21:42

16 | 05:02
| 21:41

17 | 05:03
| 21:40

18 | 05:05
| 21:39

19 | 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

Sonnenscheinstunden | 514
astr.max.mégl.Beschattung |

Tag im Monat

6
10
13
15
16
18
20
22
23
25
26
27
28
30
30
31
33
33
34
35
35
35
36
36
36
36
36

725

| August
| 05:26
| 21:17
| 05:28
| 21:15
| 05:30
| 21:14
] 05:31
| 21:12
06:12 (11) | 05:33
06:18 (11) | 21:10
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:

06:08 (11) | 05: 40
06:24 (11) | 21:02
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) | 20:52
06:04 (11) | 05:51
06:30 (11) | 20:50
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) | 06:01
06:34 (11) | 20:36
06:01 (11) | 06:03
06:34 (11) | 20:34
06:01 (11) | 06:0

06:35 (11) | 20:3
06:00 (11) | 06:07
06:35 (11) | 20:29
06:01 (11) | 06:08
06:36 (11) | 20:27
06:00 (11) | 06:10
06:35 (11) | 20:25

[l

(=]
(=
o
(=]
—~
=
—
~—
—- R
[

06:36 (11) | 022
06:00 (11) | 06:14
06:36 (11) | 20:20
06:00 (11) | 06:16
06:36 (11) | 20:18
06:00 (11) | 06:17
06:36 (11) | 20:15
06:00 (11) | 06:19
06:36 (11) | 20:13
| 462
|

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

36
35
33
31
29
27
25
22
20
17
14
i1
7
2
14
20
25
29
33
36
38
41
43
45
47
47
49
50
51
51
52
980

Minuten mit Schatten

(Voraussetzungen fiir Berechnung des Schattenwurfs

2019

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

| September

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) | 06:33

06:32 (11) | 19:54
06:12 (11) | 06:35
06:32 (11) | 19:51
06:14 (11) | 06:37

06:31 (11) | 19:49
06:15 (11) | 06:39
06:29 (11) | 19:46
06:17 (11) | 06:41
06:28 (11) | 19:44
06:18 (11) | 06:42
06:25 (11) | 19:41
06:20 (11) | 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) | 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
07:00 (12) | 07:11
08:00 (12) | 19:01
07:09 (12) | 07:13
08:00 (12) | 18:59
07:09 (12) |

08:01 (12) |

Zeitpunkt {SS:MM) Schattenanfang
Zeitpunkt (S5:MM) Schattenende

51
51
49

47
45
43
39
36
32
28
24
19
10

781

|Oktober |NovembejDezember

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

07:08 (12) | 07:15 | 07:13 | 08:09
08:00 (12) | 18:56 | 16:45 | 15:59
07:08 (12) | 07:17 | 07:15 | 08:11
08:00 (12) | 18:54 | 16:43 | 15:58
07:08 (12) | 07:18 | 07:17 | 08:12
08:00 (12) | 18:51 | 16:41 | 15:58
07:08 (12) | 07:20 | 07:19 | 08:14
08:00 (12) | 18:49 | 16:39 | 15:57
07:07 (12) | 07:22 | 07:21 | 08:15
07:58 (12) | 18:47 | 16:37 | 15:56
07:07 (12) | 07:24 | 07:23 | 08:17
07:58 (12) | 18:44 | 16:35 | 15:56
07:07 (12) | 07:26 | 07:25 | 08:18
07:58 (12) | 18:42 | 16:33 [ 15:55
07:07 (12) | 07:28 | 07:27 | 08:19
07:56 (12) | 18:39 116:31 | 15:55
07:07 (12) | 07:29 | 07:29 | 08:21
07:55 (12) | 18:37 ] 16:29 | 15:54
07:08 (12) | 07:31 | 07:31 | 08:22
07:55 (12) | 18:34 | 16:28 | 15:54
07:09 (12) | 07:33 | 07:33 | 08:23
07:54 (12) | 18:32 | 16:26 | 15:54
07:09 (12) | 07:35 | 07:35 | 08:24
07:52 (12) | 18:30 | 16:24 | 15:53
07:11 (12) | 07:37 | 07:37 | 08:25
07:50 (12) | 18:27 | 16:23 | 15:53
07:13 (12) | 07:39 | 07:39 | 08:26
07:49 (12) | 18:25 | 16:21 | 15:53
07:14(12) | 07:41 | 07:41 | 08:27
07:46 (12) | 18:23 | 16:19 | 15:53
07:16 (12) | 07:42 1 07:43 1 08:28
07:44 (12) | 18:20 | 16:18 | 15:53
07:18 (12) | 07:44 | 07:44 | 08:29
07:42 (12) | 18:18 | 16:16 | 15:53
07:20 (12) | 07:46 | 07:46 | 08:30
07:39 (12) | 18:16 | 16:15 | 15:53
07:22 (12) | 07:48 | 07:48 [ 08:31
07:32(12) | 18:13 | 16:13 | 15:54
| 07:50 | 07:50 | 08:31
| 18:11 | 16:12 | 15:54
| 07:52 | 07:52 | 08:32
| 18:09 | 16:10 | 15:54
| 07:54 | 07:54 | 08:33
| 18:06 | 16:09 | 15:55
| 07:56 | 07:55 | 08:33
| 18:04 | 16:08 | 15:55
| 07:58 | 07:57 | 08:34
| 18:02 | 16:06 | 15:56
| 08:00 | 07:59 | 08:34
| 18:00 | 16:05 | 15:56
| 08:02 | 08:01 | 08:35
| 17:58 | 16:04 | 15:57
|1 07:04 | 08:02 | 08:35
| 16:55 | 16:03 | 15:58
| 07:06 | 08:04 | 08:35
| 16:53 | 16:02 | 15:58
| 07:07 | 08:06 | 08:35
| 16:51 | 16:01 | 15:59
| 07:09 | 08:07 | 08:35
| 16:49 | 16:00 | 16:00
1 07:11 | | 08:35
| 16:47 | | 16:01
| 330 | 259 | 232
I | |
(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

p,
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(Pr;kl: Beschreibung: Lizenzierter Anwender:
19-095-GBK-02  Schattenwurfgutachten fir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10

DE-28717 Bremen

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

20.08.2019 10:57/3.2.744

\_ J
(omy =3
SHADOW - Kalender
\Berechnung: ZusatzbelastungSchattenrezeptor: C - 10 3 »,
(Voraussetzungen fiir Berechnung des Schattenwurfs 9
Referenzjahr fir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mé&rz | April | Mai | Juni
1]08:35 | 08:06 107:08 | 06:53 07:18 (12) | 05:43 06:11 (11) | 04:52 05:59 (11)
| 16:02 | 16:53 | 17:50 | 19:49 14 07:32(12) | 20:45 12 07:21(12) | 21:36 14 06:13 (11)
2 | 08:35 | 08:04 | 07:06 | 06: 50 07:16 (12) | 05:41 06:09 (11) | 04:51 06:00 (11)
| 16:04 | 16:55 | 17:52 | 19:5 19 07:35(12) | 20:47 5 06:14 (11) | 21:37 11 06:11 (11)
3108:35 | 08:02 1 07:04 | 06: 48 07:14 (12) | 05:39 06:07 (11) | 04:50 06:02 (11)
| 16:05 | 16:57 | 17:54 } 19:53 23 07:37 (12) | 20:48 9 06:16 (11) ] 21:38 7 06:09(11)
4 108:35 | 08:01 1 07:01 | 06:46 07:11 (12) | 05:37 06:05 (11) | 04:49
| 16:06 1 16:59 | 17:56 | 19:54 27 07:38(12) | 20:50 12 06:17 (11) | 21:39
51 08:35 | 07:59 | 06:59 | 06:43 07:09 (12) | 05:35 06:03 (11) | 04:48
| 16:07 } 17:01 | 17:58 | 19: 56 31 07:40(12) | 20:52 15  06:18 (11) | 21:41
6 | 08:34 | 07:57 | 06:57 | 06:4 07:06 (12) | 05:33 06:01 (11) | 04:48
| 16:08 | 17:04 | 18:00 | 19: 58 34 07:40 (12) | 20:54 17 06:18 (11) | 21:42
7 108:34 | 07:55 | 06:54 | 06:38 07:04 (12) | 05:31 05:59 (11) | 04:47
]16:10 | 17:06 | 18:01 [20:00 37 07:41(12)[20:56 20 06:19 (11) | 21:43
B8 108:33 | 07:53 | 06:52 | 06:36 07:01 (12) | 05:29 05:57 (11) | 04:46
| 16:11 |1 17:08 | 18:03 | 20:02 40 07:41(12) | 20:58 22 06:19(11) | 21:44
9108:33 | 07:51 | 06:49 | 06:33 07:00 (12) | 05:27 05:56 (11) | 04:46
| 16:13 117:10 | 18:05 | 20:04 42 07:42(12) | 20:59 24 06:20 (11) | 21:45
10 | 08:32 1 07:49 | 06:47 | 06:31 06:59 (12) | 05:25 05:54 (11) | 04:45
| 16:14 {17:12 | 18:07 | 20:06 44 07:43(12) | 21:01 26 06:20 (11) | 21:46
11 ] 08:31 | 07:48 | 06:45 | 06:29 06:58 (12) | 05:23 05:52 (11) | 04:45
| 16:15 117:14 | 18:09 { 20:08 44 07:42 (12) | 21:03 28  06:20 (11) | 21:46
12| 08:31 | 07:46 | 06:42 | 06:26 06:58 (12) | 05:21 05:51 (11) | 04:44
| 16:17 |17:16 | 18:11 ] 20:09 45 07:43(12) | 21:05 30 06:21 (11) | 21:47
13| 08:30 | 07:43 | 06:40 | 06:24 06:57 (12) | 05:19 05:49 (11) | 04:44
| 16:19 | 17:18 | 18:13 | 20:11 46  07:43(12) | 21:06 32 06:21 (11) | 21:48
14 | 08:29 | 07:41 | 06:37 | 06:21 06:56 (12) | 05:18 05:48 (11) | 04:43
| 16:20 117:20 | 18:15 | 20:13 46 07:42(12) | 21:08 33 06:21 (11) | 21:49
15| 08:28 | 07:39 | 06:35 | 06:19 06:56 (12) | 05:16 05:48 (11) | 04:43 05:18 (10)
j16:22 | 17:22 | 18:17 120:15 46 07:42(12) | 21:10 33 06:21 (11) | 21:49 1 05:19(10)
16 | 08:27 | 07:37 | 06:32 | 06:17 06:56 (12) | 05:14 05:48 (11) | 04:43 05:18 (10)
| 16:24 | 17:24 | 18:19 | 20:17 46 07:42(12) | 21:12 33 06:21 (11) | 21:50 1 05:19 (10)
17 } 08:26 | 07:35 | 06:30 | 06:14 06:56 (12) | 05:12 05:49 (11) | 04:43 05:18 (10)
| 16:25 |17:26 | 18:21 | 20:19 45 07:41(12) | 21:13 32 06:21 (11) | 21:50 2 05:20(10)
18 ] 08:25 | 07:33 | 06:27 106:12 06:56 (12) | 05:11 05:48 (11) | 04:43 05:18 (10)
| 16:27 | 17:28 | 18:23 | 20:21 45 07:41(12) | 21:15 32 06:20 (11) | 21:51 2 05:20 (10)
19]08:24 | 07:31 | 06:25 ] 06:10 06:56 (12) | 05:09 05:49 (11) | 04:43 05:18 (10)
| 16:29 | 17:30 | 18:24 | 20:22 44 07:40 (12) | 21:17 31 06:20 (11) | 21:51 2 05:20(10)
20 | 08:23 | 07:29 | 06:23 | 06:07 06:57 (12) | 05:08 05:49 (11) | 04:43 05:18 (10)
| 16:31 | 17:32 | 18:26 | 20:24 43 07:40(12) | 21:18 31 06:20 (11) | 21:52 2 05:20 (10)
2110822 | 07:27 | 06:20 | 06:05 06:57 (12) | 05:06 05:50 (11) | 04:43 05:18 (10)
| 16:32 |17:34 | 18:28 | 20:26 42 07:39(12) | 21:20 30 06:20(11) | 21:52 3 05:21(10)
22 | 08:21 | 07:24 | 06:18 | 06:03 06:57 (12) | 05:05 05:50 (11) | 04:43 05:18 (10)
| 16:34 117:36 | 18:30 | 20:28 40 07:37 (12) | 21:21 30 06:20(11) | 21:52 3 05:21(10)
230819 |07:22 | 06:15 | 06:00 06:57 (12) | 05:03 05:50 (11) | 04:43 05:19 (10)
1 16:36 {17:38 | 18:32 | 20:30 40 07:37 (12) | 21:23 28 06:18 (11) | 21:52 3 05:22(10)
24| 08:18 | 07:20 | 06:13 | 05:58 06:58 (12) | 05:02 05:51 (11) | 04:43 05:19 (10)
| 16:38 | 17:40 | 18:34 | 20:32 38 07:36 (12) | 21:25 27 06:18 (11) | 21:53 2 05:21 (10)
25 | 08:17 1 07:18 | 06:10 | 05:56 06:59 (12) | 05:00 05:52 (11) | 04:44 05:19 (10)
| 16:40 117:42 | 18:36 | 20:34 35 07:34(12) | 21:26 26 06:18 (11) | 21:53 2 05:21(10)
26 | 0B:15 107:15 | 06:08 | 05:54 07:00 (12) | 04:59 05:53 (11) | 04:44 05:20 (10)
| 16:42 | 17:44 | 18:38 | 20:36 33 07:33(12) | 21:28 24 06:17 (11) | 21:53 2 05:22 (10)
27| 08:14 1 07:13 | 06:05 | 05:52 07:01 (12) | 04:58 05:54 (11) | 04:44 05:20 (10)
116:44 | 17:46 | 18:39 120:37 31 07:32(12) | 21:29 23 06:17 (11) | 21:53 2 05:22 (10)
28 | 08:12 107:11 | 06:03 | 05:49 07:03 (12) | 04:57 05:54 (11) | 04:45 05:21 (10)
| 16:46 {17:48 | 18:41 | 20:39 27 07:30(12) | 21:30 22 06:16 (11) | 21:53 1 05:22 (10)
29 | 08:11 | ] 06:00 | 05:47 07:04 (12) | 04:55 05:55 (11) | 04:45
|16:48 | | 18:43 120141 24 07:28(12) |21:32 21 06:16(11) | 21:52
30 | 08:09 | | 05:58 | 05:45 07:07 (12) | 04:54 05:56 (11) | 04:46
116:50 | | 18:45 1 20:43 18 07:25(12) | 21:33 19 06:15(11) | 21:52
31 | 08:08 | | 06:55 07:21 (12) | | 04:53 05:57 (11) |
| 16:51 | | 19:47 6 07:27 (12) | | 21:34 17 06:14 (11) |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
astr.max.mdgl.Beschattung | | | 6 | 1089 | 744 | 60
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
L
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ﬁ_cjekt:

19-095-GBK-02

Beschreibung:

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

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener HeerstraBe 10

DE-28717 Bremen

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

Berechnet:

20.08.2019 10:57/3.2.744

I\

.
(SHADOW - Kalender

\Berechnung: ZusatzbelastungSchattenrezeptor: C - 10 3

I\

Referenzjahr fiir Kalender

| Juli

1| 04:47
| 21:52

2 | 04:47
| 21:52
3104:48
| 21:51

4 | 04:49
| 21:51
5| 04:50
| 21:50

6 | 04:51
| 21:50

7 | 04:52
| 21:49
8| 04:53
] 21:48

9 | 04:54
| 21:48

10 | 04:55
| 21:47

11 | 04:56
| 21:46

12 | 04:57
| 21:45

13 | 04:58
| 21:44

14 | 04:59
| 21:43

15 | 05:01
| 21:42

16 | 05:02
| 21:41

17 | 05:03
| 21:40

18 | 05:05
| 21:39

19 ] 05:06
| 21:37
20 | 05:07
{21:36
21| 05:09
| 21:35
221 05:10
| 21:33
231 05:12
| 21:32
241 05:13
| 21:30

25 | 05:15
| 21:29

26 | 05:16
| 21:27
27| 05:18
| 21:26
| 05:20
| 21:24
| 05:21
J 21:22
I

28

29

30 | 05:23

| 21:21

31 | 05:25

| 21:19

Sonnenscheinstunden | 514
astr.max.mégl.Beschattung |

Tag im Monat

L

11
15
17
19
21
22
24
24
26
27
28
30
30
31
31
32
32
33
32
33
526

| August
| 05:26
| 21:17
| 05:28
] 21:15
{ 05:30
|21:14
] 05:31
| 21:12
| 05:33
| 21:10
| 05:35
| 21:08
| 05: 36
| 21:0
| 05: 38
| 21:04
| 05:40
| 21:02
| 05:42
| 21:00
06:09 (11) | 05:43
06:17 (11) | 20:58
06:08 (11) | 05:45
06:19 (11) | 20:56
06:06 (11) | 05:47
06:21 (11) | 20:54
06:05 (11) | 05:49
06:22 (11) | 20:52
06:05 (11) | 05: 51
06:24 (11) | 20:5

06:04 (11) | 05: 52
06:25 (11) | 20:47
06:03 (11) | 05:54
06:25 (11) | 20:45
06:02 (11) | 05:56
06:26 (11) | 20:43
06:02 (11) | 05:58
06:26 (11) | 20:41
06:02 (11) | 05:59
06:28 (11) | 20:39
06:01 (11) | 06:01
06:28 (11) | 20:36
06:01 (11) | 06:03
06:29 (11) | 20:34
06:00 (11) | 06:05
06:30 (11) | 20:32
06:00 (11) | 06:07
06:30 (11) | 20:29
06:00 (11) | 06:08
06:31 (11) | 20:27
05:59 (11) | 06:10
06:30 (11) | 20:25
05:59 (11) | 06:12
06:31 (11) | 20:22
05:59 (11) | 06:14
06:31 (11) | 20:20
05:59 (11) | 06:16
06:32 (11) | 20:18
05:59 (11) | 06:17
06:31 (11) | 20:15
05:59 (11) | 06:19
06:32 (11) | 20:13

| 462

|

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

32
30
29
27
25
23
20
18
15
12

12
17
23
26
30
32
35
37
39
4
4

43

46
46
46
46

941

Minuten mit Schatten

(Voraussetzungen fiir Berechnung des Schattenwurfs

2019

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

| September

05:59 (11) | 06:21
06:31 (11) | 20:11
06:01 (11) | 06:23
06:31 (11) | 20:08
06:02 (11) | 06:25
06:31 (11} | 20:06
06:04 (11) | 06:26
06:31 (11) | 20:03
06:05 (11) | 06:28
06:30 (11) | 20:01
06:07 (11) | 06:30
06:30 (11) | 19:58
06:09 (11) | 06:32
06:29 (11) | 19:56
06:10 (11) | 06:33
06:28 (11) | 19:54
06:12 (11) | 06:35
06:27 (11) { 19:51
06:14 (11) | 06:37
06:26 (11) | 19:49
06:15 (11) | 06:39
06:24 (11) | 19:46
06:17 (11) | 06:41
06:23 (11) 1 19:44
06:19 (11) ] 06:42
07:29 (12) | 19:41
07:15 (12) | 06:44
07:32 (12) 1 19:39
07:12 (12) | 06:46
07:35(12) | 19:36
07:10 (12) | 06:48
07:36 (12) | 19:34
07:08 (12) | 06:50
07:38 (12) | 19:31
07:07 (12) | 06:51
07:39 (12) | 19:29
07:05 (12) | 06:53
07:40 (12) | 19:26
07:04 (12) | 06:55
07:41 (12) | 19:24
07:03 (12) | 06:57
07:42 (12) | 19:21
07:02 (12) | 06:58
07:43 (12) | 19:19
07:01 (12) | 07:00
07:43 (12) | 19:16
07:00 (12) | 07:02
07:43 (12) | 19:14
07:00 (12) | 07:04
07:44 (12) | 19:11
06:59 (12) | 07:06
07:43 (12) | 19:09
06:58 (12) | 07:07
07:44 (12) | 19:06
06:58 (12) | 07:09
07:44 (12) | 19:04
06:57 (12) | 07:11
07:43 (12) | 19:01
06:57 (12) | 07:13
07:43 (12) | 18:59
06:57 (12) |
07:43 (12) |

| 384

|

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

43
42
39
36
33
29
2
v)
17

12

433
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

| Oktober | Novembey Dezember

06:56 (12) | 07:15
07:42 (12) | 18:56
06:57 (12) | 07:17
07:41 (12) | 18:54
06:57 (12) | 07:18
07:41 (12) | 18:51
06:57 (12) | 07:20
07:40 (12) | 18:49
06:57 (12) | 07:22
07:39 (12) | 18:47
06:59 (12) | 07:24
07:38 (12) | 18:44
07:01 (12) } 07:26
07:37 (12) | 18:42
07:02 (12) | 07:28
07:35 (12) | 18:39
07:04 (12) | 07:29
07:33 (12) | 18:37
07:06 (12) | 07:31
07:32 (12) | 18:34
07:08 (12) } 07:33
07:30 (12) | 18:32
07:09 (12) | 07:35
07:26 (12) | 18:30
07:11 (12) | 07:37
07:23 (12) | 18:27

] 07:39

| 07:13 | 08:09
| 16:45 | 15:59
107:15 | 08:11
| 16:43 | 15:58
07:17 | 08:12
16:41 | 15:58
07:19 | 08:14
16:39 | 15:57
07:21 | 08:15
16:37 | 15:56
07:23 | 08:17
16:35 | 15:56
07:25 | 08:18
16:33 | 15:55
07:27 | 08:19
16:31 | 15:55
07:29 | 08:21
16:29 | 15:54
07:31 | 08:22
16:28 | 15:54
07:33 | 08:23
16:26 | 15:54
07:35 | 08:24
16:24 | 15:53
07:37 | 08:25
16:23 | 15:53
07:39 | 08:26
16:21 | 15:53
07:41 | 08:27
16:19 | 15:53
07:43 | 08:28
16:18 | 15:53
07:44 | 08:29
16:16 | 15:53
07:46 | 08:30
16:15 | 15:53
07:48 | 08:31
16:13 | 15:54
07:50 | 08:31
6:12 | 15:54
07:52 | 08:32
16:10 | 15:54
07:54 | 08:33
16:09 | 15:55
07:55 | 08:33
16:08 | 15:55
07:57 | 08:34
16:06 | 15:56
07:59 | 08:34
16:05 | 15:56
08:01 | 08:35
16:04 | 15:57
08:02 | 08:35
16:03 | 15:58
08:04 | 08:35
16:02 | 15:58
08:06 | 08:35
16:01 | 15:59
08:07 | 08:35
16:00 | 16:00
| 08:35
| 16:01
259 | 232
]

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

19-095-GBK-02

Beschreibung:

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

Lizenzlerter Anwender:

T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600

info@th-ingenieure.de
Berechnet:

20.08.2019 10:57/3.2.744

N\

.
SHADOW - Kalender

\Berechnung: ZusatzbelastungSchattenrezeptor: D - 10 4

Referenzjahr fiir Kalender

| Januar

[ HOREROKOEOQ
BERaRoRBR®
(S, ST, ]

iy
WWwe=wohoobsbNUTUIUNU

6:40

6:44

| 16:51
Sonnenscheinstunden | 248
astr.max.mogl.Beschattung |

Tag im Monat

e

|Februar |Mirz

| 08:06
| 16:53
| 08:04
| 16:55
| 08:02
| 16:57
| 08:01
| 16:59
| 07:59
| 17:02
[ 07:57
| 17:04
| 07:55
|1 17:06
| 07:53
117:08
| 07:51
{ 17:10
| 07:49
117:12
| 07:48
117:14
| 07:46
| 17:16
| 07:44
|17:18
| 07:41
1 17:20

7:40

7:44

1
0
1
0
1
0
1
0
1
0
1
0
17:36
0
1
0
1
0
1
0
1
0
17:46
0
1

7:48

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

- HFOHQOROHROHOHROHORO
FEOREnRrRIRIINITISS
HLODOBOIOUNNTUVINIUIOWUN w [, =]

8:07
6:45
8:09

1A
S
N

8:11
8:13
6:37
8:15
6:35
8:17
6:32
8:19

&
5

@
w
S

8:21
6:27
8:23
6:25
8:24
6:23
8:26
6:20
8:28
6:18
8:30
6:15
8:32
6:13
8:34
6:10
8:36
6:08
8:38
6:05
6:03
8:41
6:00
8:43
5:58
8:45
6:55
9:47
365

OO O RO RO OO ORORO RO RO RO RO

]

P OHOFREOREDE QKO = B e

Minuten mit Schatten

10
14
17
21
24
27
29
32
33
32
32
31
31
29
27
24
22
17
11

468

(Voraussetzungen fiir Berechnung des Schattenwurfs

2019

g

o bon

|
|
|
|
|
|
:
07:25 (12) |
07:30 (12) |
07:23(12) |
07:33 (12) |
07:21 (12) |
07:35 (12) |
07:18 (12) |
07:35(12) |
07:16 (12) |
07:37 (12) |
07:13 (12) |
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

Wwowowunlhn b

07:37 (12)
07:11 (12)
07:38 (12)
07:08 (12)
07:37 (12)
07:06 (12)
07:38 (12)
07:04 (12)
07:37 (12)
07:05 (12)
07:37 (12)
07:04 (12)
07:36 (12)
07:05 (12)
07:36 (12)
07:04 (12)
07:35 (12)
07:05 (12)
07:34 (12)
07:05 (12)
07:32 (12) | 20:24
07:07 (12) | 06:05
07:31 (12) | 20:26
07:07 (12) | 06:03
07:29 (12) | 20:28
07:10 (12) | 06:00
07:27 (12) | 20:30
07:12 (12) | 05:58
07:23 (12) | 20:32

| 05:56

ONONONONONONONONONONONONONORER OO

ONBENRFREBEHRBRRERNMNRBRMNONONOW

NW O NWOY

N
=
w0

12
15
18
20
23
25
27
26
25
23
21
19
16

11

297

| 05:43

| 20:45

| 05:41

| 20:47
07:14 (11) | 05:39
07:15 (11) | 20:48
07:11 (11) | 05:37
07:17 (11) | 20:50
07:09 (11) | 05:35
07:18 (11) | 20:52
07:06 (11) | 05:33
07:18 (11) | 20:54
07:04 (11) | 05:31
07:19 (11) | 20:56
07:01 (11) | 05:29
07:19 (11) | 20:58
06:59 (11) | 05:27
07:19 (11) | 20:59
06:57 (11) | 05:25
07:20 (11) | 21:01
06:54 (11) { 05:23
07:19 (11) | 21:03
06:52 (11) | 05:21
07:19 (11) | 21:05
06:52 (11) | 05:19
07:18 (11) | 21:06
06:52 (11) | 05:18
07:17 (11) | 21:08
06:53 (11) | 05:16
07:16 (11) | 21:10
06:54 (11) | 05:14
07:15(11) | 21:12
06:54 (11) | 05:12
07:13(11) | 21:13
06:55 (11) | 05:11
07:11 (11) | 21:15
06:58 (11) | 05:09
07:09 (11) { 21:17

| 05:08

5:06

NOND'I:.)DNDNO
N
w

AEENENENINFNRNGRGS

f-hb)w-h

59
28

PR N SR
NOoNYo

ad
]

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

10
12
14
16
18
20
21
23
23
22
21
19
18
16
13
10

293

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

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

| Juni

| 04:52
| 21:36
06:09 (10) | 04:51
06:10 (10) | 21:37
06:07 (10) | 04:50
06:11 (10) | 21:38
06:05 (10) | 04:49
06:12 (10) | 21:39
06:03 (10) | 04:48
06:13 (10) | 21:41
06:01 (10) | 04:48
06:13 (10) | 21:42
05:59 (10) | 04:47
06:13 (10) | 21:43
05:57 (10) | 04:46
06:13 (10) | 21:44
05:56 (10) | 04:46
06:14 (10) | 21:45
05:54 (10) | 04:45
06:14 (10) | 21:46
05:52 (10) | 04:45
06:13 (10) | 21:46
05:51 (10) | 04:44
06:14 (10) | 21:47
05:50 (10) | 04:44
06:13 (10) } 21:48
05:50 (10) | 04:43
06:12 (10) | 21:49
05:51 (10) | 04:43
06:12 (10) | 21:49
05:52 (10) | 04:43
06:11 (10) | 21:50
05:53 (10) | 04:43
06:11 (10) | 21:50
05:53 (10) } 04:43
06:09 (10) | 21:51
05:55 (10) | 04:43
06:08 (10) | 21:51
05:56 (10) | 04:43
06:06 (10) | 21:52
05:59 (10) | 04:43
06:04 (10) | 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
]

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

10
10
10
10
10
10

10

[>-]

168

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)
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19-095-GBK-02

Beschreibung:
Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender:

DE-28717 Bremen

T&H Ingenieure GmbH
Bremerhavener HeerstraBe 10

+49 (0) 421 79 400 600

info@th-ingenieure.de
Berechnet:
20.08.2019 10:57/3.2.744

. ot
~ s
SHADOW - Kalender
\Berechnung: ZusatzbelastungSchattenrezeptor: D - 10 4 )
(Voraussetzungen fiir Berechnung des Schattenwurfs h
Referenzjahr fir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfalisrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober | Novembej Dezember
1| 04:47 05:22 (9) | 05:26 06:01 (10) | 06:21 06:51 (11) | 07:15 07:44 (12) | 07:13 | 08:09
| 21:52 6 05:28 (9) | 21:17 22 06:23(10) | 20:11 26 07:17 (11) | 18:56 33  08:17(12) | 16:45 | 15:59
2| 04:47 05:23 (9) | 05:28 06:01 (10) ] 06:23 06:52 (11) | 07:17 07:45 (12) | 07:15 | 08:11
] 21:52 5 05:28 (9) | 21:15 23 06:24 (10) | 20:08 26 07:18 (11) | 18:54 32 08:17(12) | 16:43 | 15:58
3| 04:48 05:24 (9) | 05:30 06:02 (10) ] 06:2 06:54 (11) | 07:18 07:47 (12) | 07:17 | 08:12
| 21:51 3 05:27 (9) | 21:14 21 06:23 (10) | 20:06 24 07:18(11) | 18:51 29 08:16 (12) | 16:41 | 15:58
4| 04:49 05:25 (9) | 05:31 06:04 (10) | 06:26 06:56 (11) | 07:20 07:49 (12) | 07:19 | 08:14
] 21:51 2 05:27 (9) | 21:12 20 06:24 (10) | 20:03 21  07:17 (11) | 18:49 26 08:15(12) | 16:39 | 15:57
5| 04:50 | 05:33 06:06 (10) | 06:28 06:57 (11) | 07:22 07:51 (12) | 07:21 | 08:15
| 21:50 | 21:10 18 06:24 (10) | 20:01 19 07:16 (11) | 18:47 24 08:15(12) | 16:37 | 15:56
6 | 04:51 ] 05:35 06:07 (10) | 06:30 06:59 (11) | 07:24 07:52 (12) | 07:23 | 08:17
| 21:50 ]21:08 16 06:23(10) |19:58 17 07:16 (11) [ 18:44 21 08:13(12) | 16:35 | 15:56
7 | 04:52 | 05:36 06:09 {10) | 06:32 07:01 (11) | 07:26 07:54 (12) | 07:25 | 08:18
| 21:49 | 21:06 14 06:23(10) | 19:56 14 07:15(11) | 18:42 17  08:11(12) | 16:33 | 15:55
8 | 04:53 ] 05:38 06:10 (10) | 06:33 07:02 (11) | 07:28 07:56 (12) | 07:27 | 08:19
| 21:48 | 21:04 12 06:22 (10) | 19:54 11 07:13(11) | 18:39 14 08:10(12) | 16:31 | 15:55
9 | 04:54 | 05:40 06:12 (10) | 06:35 07:04 (11) | 07:29 07:58 (12) | 07:29 | 08:21
| 21:48 ]21:02 10 06:22(10) | 19:51 8 07:12(11) |18:37 10 08:08(12) | 16:30 | 15:54
10 | 04:55 | 05:42 06:14 (10) | 06:37 07:06 (11) | 07:31 08:00 (12) | 07:31 | 08:22
| 21:47 | 21:00 8 06:22(10) | 19:49 4 07:10(11) | 18:34 5 08:05(12) | 16:28 | 15:54
11 | 04:56 ] 05:43 06:15 (10) | 06:39 | 07:33 |1 07:33 | 08:23
| 21:46 | 20:58 5 06:20(10) | 19:46 | 18:32 | 16:26 | 15:54
12 | 04:57 | 05:45 06:17 (10) | 06:41 | 07:35 1 07:35 | 08:24
| 21:45 | 20:56 2 06:19(10) | 19:44 | 18:30 | 16:24 | 15:53
13 | 04:58 | 05:47 | 06:42 | 07:37 | 07:37 | 08:25
| 21:44 | 20:54 | 19:41 | 18:27 | 16:23 | 15:53
14 | 04:59 | 05:49 | 06:44 | 07:39 |1 07:39 |1 08:26
| 21:43 | 20:52 ]119:39 | 18:25 | 16:21 | 15:53
15 | 05:01 ] 05:51 | 06:46 | 07:41 | 07:41 | 08:27
| 21:42 | 20:50 ] 19:36 | 18:23 | 16:19 | 15:53
16 | 05:02 ] 05:52 | 06:48 | 07:42 | 07:43 | 08:28
| 21:41 | 20:47 ] 19:34 | 18:20 | 16:18 | 15:53
17| 05:03 ] 05:54 | 06:50 1 07:44 | 07:44 | 08:29
| 21:40 | 20:45 ] 19:31 | 18:18 | 16:16 | 15:53
18 | 05:05 | 05:56 | 06:51 | 07:46 | 07:46 | 08:30
| 21:39 | 20:43 ] 19:29 | 18:16 | 16:15 | 15:53
19 | 05:06 | 05:58 | 06:53 1 07:48 | 07:48 | 08:31
| 21:37 | 20:41 |1 19:26 | 18:13 | 16:13 | 15:54
20 | 05:07 | 05:59 ] 06:55 | 07:50 | 07:50 | 08:32
| 21:36 | 20:39 | 19:24 | 18:11 | 16:12 | 15:54
21 | 05:09 ] 06:01 | 06:57 07:57 (12) | 07:52 | 07:52 [ 08:32
| 21:35 | 20:36 ] 19:21 13 08:10 (12) | 18:09 | 16:10 | 15:54
22 | 05:10 | 06:03 | 06:58 07:54 (12) | 07:54 | 07:54 | 08:33
| 21:33 | 20:34 |1 19:19 19 08:13(12) | 18:06 | 16:09 | 15:55
23| 05:12 | 06:05 | 07:00 07:52 (12) | 07:56 | 07:56 | 08:33
| 21:32 | 20:32 ] 19:16 23  08:15(12) | 18:04 | 16:08 | 15:55
24 | 05:13 06:09 (10) | 06:07 | 07:02 07:50 (12) | 07:58 | 07:57 | 08:34
| 21:30 5 06:14 (10) | 20:29 | 19:14 25 08:15(12) | 18:02 | 16:06 | 15:56
25 | 05:15 06:07 (10) | 06:08 07:03 (11) | 07:04 07:49 (12) | 08:00 |07:59  [08:34
| 21:29 10 06:17 (10) | 20:27 8 07:11(11) | 19:11 27 08:16 (12) | 18:00 | 16:05 | 15:56
26 | 05:16 06:05 (10) | 06:10 06:59 (11) | 07:06 07:48 (12) | 08:02 | 08:01 | 08:35
| 21:27 13 06:18 (10) | 20:25 14 07:13 (11) | 19:09 29 08:17(12) | 17:58 | 16:04 | 15:57
27 | 05:18 06:04 (10) | 06:12 06:57 (11) | 07:07 07:47 (12) | 07:04 | 08:03 | 08:35
| 21:26 16  06:20 (10) | 20:23 18  07:15(11) | 19:06 30 08:17 (12) | 16:55 | 16:03 | 15:58
28 | 05:20 06:03 (10) | 06:14 06:56 (11) | 07:09 07:46 (12) | 07:06 | 08:04 1 08:35
| 21:24 18  06:21 (10) | 20:20 21 07:17 (11) | 19:04 32 08:18(12) | 16:53 | 16:02 } 15:58
29 | 05:21 06:03 (10) | 06:16 06:54 (11) | 07:11 07:45 (12) | 07:08 | 08:06 ] 08:35
| 21:22 19 06:22 (10) | 20:18 23 07:17 (11) | 19:01 32 08:17 (12) | 16:51 | 16:01 | 15:59
30 } 05:23 06:02 (10) | 06:17 06:53 (11) | 07:13 07:44 (12) | 07:09 | 08:08 | 08:35
| 21:21 20 06:22 (10) | 20:15 24 07:17 (11) | 18:59 33 08:17(12) | 16:49 | 16:00 | 16:00
31 ] 05:25 06:01 (10) | 06:19 06:52 (11) | ] 07:11 | | 08:35
121:19 22 06:23(10)]20:13 26 07:18 (11) | | 16:47 | ] 16:01
Sonnenscheinstunden | 514 | 462 | 384 | 330 | 259 | 232
astr.max.mégl.Beschattung | 139 | 305 | 433 | 211 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
S
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@ Beschreibung: Lizenzierter Anwender:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600

info@th-ingenieure.de
Berechnet:

20.08.2019 10:57/3.2.744

I\

SHADOW - Kalender
\Berechnung: ZusatzbelastungSchattenrezeptor: E - 105

P s

Referenzjahr fiir Kalender

| Januar
108:35
| 16:02
2] 08:35
| 16:04
3[08:35
| 16:05
4108:35
| 16:06
5|0835
| 16:07
6|0834
| 16:08
7108:34
| 16:10
8]08:33
| 16:11
9 | 08:33
| 16:13
10 | 08:32
| 16:14
11| 08:32
| 16:15
12 | 08:31
| 16:17
13| 08:30
| 16:19
14 | 08:29
| 16:20
15 | 08:28
] 16:22
16 | 08:27
| 16:24
17 | 08:26
| 16:25
18 | 08:25
] 16:27
19 | 08:24
| 16:29
20| 08:23
| 16:31
21 | 08:22
| 16:32
22 | 08:21
| 16:34
23| 08:19
| 16:36
24 | 08:18
| 16:38
25|0817
| 16:40
26 | 08:15
| 16:42
27 | 08:14
| 16:44
28|0812
| 16:46
29 | 08:11
| 16:48
30 | 08:09
| 16:50
31 | 08:08
| 16:51

Sonnenscheinstunden | 248
astr.max.mégl.Beschattung |

Tag im Monat  Sonnenaufgang

Sonnenuntergang (SS:MM)

|Februar |Mérz
| 08:06 | 07:08
| 16:53 | 17:50
| 08:04 | 07:06
| 16:55 | 17:52
| 08:02 | 07:04
| 16:57 | 17:54
| 08:01 | 07:01
| 16:59 | 17:56
| 07:59 | 06:59
| 17:01 | 17:58
| 07:57 | 06:57
| 17:04 | 18:00
| 07:55 | 06:54
| 17:06 | 18:01
| 07:53 | 06:52
| 17:08 | 18:03
| 07:51 | 06:49
| 17:10 | 18:05
| 07:49 | 06:47
| 17:12 | 18:07
| 07:48 | 06:45
| 17:14 | 18:09
| 07:46 | 06:42
117:16 | 18:11
| 07:44 | 06:40
|17:18 ] 18:13
| 07:41 | 06:37
| 17:20 | 18:15
1 07:39 | 06:35
|17:22 | 18:17
| 07:37 | 06:32
| 17:24 } 18:19
|1 07:35 | 06:30
117:26 ] 18:21
] 07:33 | 06:27
|17:28 | 18:23
|1 07:31 | 06:25
| 17:30 | 18:24
| 07:29 | 06:23
117:32 | 18:26
| 07:27 | 06:20
|17:34 | 18:28
| 07:24 | 06:18
117:36 | 18:30
] 07:22 | 06:15
117:38 | 18:32
| 07:20 | 06:13
117:40 ] 18:34
| 07:18 | 06:10
117:42 | 18:36
| 07:15 | 06:08
| 17:44 | 18:38
1 07:13 | 06:05
| 17:46 | 18:40
| 07:11 | 06:03
| 17:48 | 18:41
| | 06:00
| | 18:43
| | 05:58
| | 18:45
| | 06:55
| | 19:47
| 271 | 365
|

(SS:MM)

2
463

Minuten mit Schatten

(Voraussetzungen fiir Berechnung des Schattenwurfs

2019

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

| April

07:35 (12) | 06:53
07:38 (12) | 19:49
07:33 (12) | 06:50
07:41 (12) | 19:51
07:30 (12) | 06:48
07:42 (12) | 19:53
07:28 (12) | 06:
07:44 (12) | 19
07:25 (12) | 06:
07:44 (12) | 19
07:23 (12) | 06:41
07:45 (12) | 19:58
07:21 (12) | 06:38
07:46 (12) | 20:00
07:18 (12) | 06:36
07:46 (12) | 20:02
07:16 (12) | 06:33
07:47 (12) | 20:04
07:13 (12) | 06:31
07:46 (12) | 20:06
07:14 (12) | 06:29
07:46 (12) | 20:08
07:13 (12) | 06:26
07:45 (12) | 20:09
07:13 (12) | 06:24
07:45 (12) | 20:11
07:13 (12) | 06:21
07:44 (12) | 20:13
07:14 (12) | 06:19
07:43 (12) | 20:15
07:14 (12) | 06:17
07:42 (12) | 20:17
07:15 (12) | 06:14
07:41 (12) | 20:19
07:16 (12) | 06:12
07:38 (12) | 20:21
07:18 (12) | 06:10
07:37 (12) | 20:23
07:20 (12) | 06:07
07:33 (12) | 20:24

| 06: 05

46
54
43
56

LA)U'!NOND
oo

N

omomcmomcmcmomc

-h-h.h-hw.hwmumwm
WONRERNOONNNOS DO

07:21 (11) |
07:23 (11) |
| 419
|

13
16
18
21
23
25

25
25
23
21
18

15

299
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

{ Mai

07:18 (11) | 05:43
07:24 (11) | 20:45
07:16 (11) | 05:41
07:25 (11) | 20:47
07:14 (11) | 05:39
07:27 (11) | 20:48
07:11 (11) | 05:37
07:27 (11) | 20:50
07:09 (11) | 05:35
07:27 (11) | 20:52
07:06 (11) | 05:33
07:27 (11) | 20:54
07:04 (11) | 05:31
07:27 (11) | 20:56
07:01 (11) | 05:29
07:26 (11) | 20:58
06:59 (11) | 05:27
07:26 (11) | 20:59
07:00 (11) | 05:25
07:25 (11) | 21:01
06:59 (11) | 05:23
07:24 (11) | 21:03
07:00 (11) | 05:21
07:23 (11) | 21:05
07:01 (11) | 05:19
07:22 (11) | 21:06
07:02 (11) | 05:18
07:20 (11) | 21:08
07:03 (11) | 05:16
07:18 (11) | 21:10
07:06 (11) | 05:14
07:15 (11) | 21:12

| 05:12

N

[
Sy N
~ 0o

30

06:15 (10) | 04:55

06:16 (10) | 21:32

06:13 (10) | 04:54

06:17 (10) | 21:33
| 04:53
121:34
| 494
|

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

10
12
14

16

20
21
23
22
21
20
19
17
14

11

273

[ Juni

06:11 (10) | 04:52
06:18 (10) | 21:36
06:09 (10) | 04:51
06:19 (10) | 21:37
06:07 (10) | 04:50
06:19 (10) | 21:38
06:05 (10) | 04:49
06:19 (10) | 21:39
06:03 (10) | 04:48
06:19 (10) | 21:41
06:01 (10) | 04:48
06:19 {10) | 21:42
05:59 (10) | 04:47
06:19 (10) | 21:43
05:57 (10) | 04:46
06:18 (10) | 21:44
05:56 (10) | 04:46
06:19 (10) | 21:45
05:56 (10) | 04:45
06:18 (10) | 21:46
05:56 (10) | 04:45
06:17 (10) | 21:46
05:57 (10) | 04:44
06:17 (10) | 21:47
05:57 (10) | 04:44
06:16 (10) | 21:48
05:58 (10) | 04:43
06:15 (10) | 21:49
06:00 (10) | 04:43
06:14 (10) | 21:49
06:01 (10) | 04:43
06:12 (10) | 21:50
06:03 (10) | 04:43
06:11 (10) | 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
I

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

11
12
14
15
16
17
18
19
20
20
21
21
22
22
22
23
23
23
23
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)
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@kt:
19-095-GBK-02

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

Lizenzierter Anwender:

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

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

Berechnet:

20.08.2019 10:57/3.2.744

Tag im Monat

-

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

Minuten mit Schatten

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

b o
P =
SHADOW - Kalender
(Berechnung: ZusatzbelastungSchattenrezeptor: E - I05 )
(Voraussetzungen fiir Berechnung des Schattenwurfs E
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfalisrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober | Novembej Dezember
1| 04:47 05:22 (7) ] 05:26 06:08 (10) | 06:21 06:59 (11) | 07:15 07:53 (12) | 07:13 | 08:09
] 21:52 20 05:42 (9) | 21:17 18 06:26 (10) | 20:11 23 07:22(11) | 18:56 31 08:24 (12) | 16:45 | 15:59
2 | 04:47 05:23 (7) | 05:28 06:07 (10) | 06:23 06:58 (11) | 07:17 07:52 (12) | 07:15 ) 08:11
| 21:52 19 05:42 (9) | 21:15 21 06:28 (10) | 20:08 25 07:23 (11) | 18:54 32 08:24(12) | 16:43 | 15:58
3 | 04:48 05:24 (7) } 05:30 06:06 (10) | 06:25 06:58 (11) | 07:18 07:52 (12) | 07:17 | 08:12
| 21:51 18 05:42 (9) | 21:14 21 06:27 (10) | 20:06 25 07:23 (11) | 18:51 32 08:24(12) | 16:41 | 15:58
4 | 04:49 05:25 (7) | 05:31 06:06 (10) | 06:26 06:57 (11) | 07:20 07:51 (12) | 07:19 | 08:14
| 21:51 17 05:42 (9) | 21:12 22 06:28 (10) | 20:03 27 07:24(11) | 18:49 33 08:24(12) | 16:39 | 15:57
5 | 04:50 05:25 (9) | 05:33 06:06 (10) | 06:28 06:57 (11) | 07:22 07:51 (12) | 07:21 | 08:15
| 21:50 16 05:41 (9) | 21:10 23 06:29 (10) | 20:01 26 07:23 (11) | 18:47 33  08:24(12) | 16:37 | 15:56
6 | 04:51 05:26 (9) | 05:35 06:07 (10) | 06:30 06:59 (11) | 07:24 07:52 (12) | 07:23 } 08:17
] 21:50 15 05:41 (9) | 21:08 22 06:29 (10) | 19:58 24 07:23 (11) | 18:44 30 08:22(12) | 16:35 | 15:56
7 | 04:52 05:27 (9) | 05:36 06:09 (10) | 06:32 07:01 (11) | 07:26 07:54 (12) | 07:25 | 08:18
[21:49 14  05:41(9) [21:06 20 06:29(10) | 19:56 22 07:23(11)[18:42 28 08:22(12) }16:33 | 15:55
8 | 04:53 05:28 (9) | 05:38 06:10 (10) | 06:33 07:02 (11) | 07:28 07:56 (12) | 07:27 | 08:19
] 21:48 12 05:40 (9) | 21:04 18  06:28 (10) | 19:54 19 07:21(11) | 18:39 25 08:21(12) | 16:31 | 15:55
9 | 04:54 05:29 (9) | 05:40 06:12 (10) | 06:35 07:04 (11) | 07:29 07:58 (12) | 07:29 | 08:21
| 21:48 11 05:40 (9) | 21:02 16 06:28 (10) | 19:51 17 07:21(11) | 18:37 22 08:20(12) | 16:30 | 15:54
10 | 04:55 05:30 (9) | 05:42 06:14 (10) | 06:37 07:06 (11) | 07:31 08:00 (12) | 07:31 | 08:22
| 21:47 9 05:39 (9) | 21:00 14 06:28 (10) | 19:49 14 07:20 (11) | 18:34 19 08:19(12) | 16:28 | 15:54
11 | 04:56 05:31 (9) | 05:43 06:15 (10) | 06:39 07:08 (11) | 07:33 08:02 (12) | 07:33 | 08:23
| 21:46 7 05:38 (9} | 20:58 12 06:27 (10) | 19:46 11 07:19(11) | 18:32 16 08:18 (12) | 16:26 | 15:54
12 | 04:57 05:32 (9) | 05:45 06:17 (10) | 06:41 07:09 (11) | 07:35 08:04 (12) | 07:35 | 08:24
| 21:45 5 05:37 (9) | 20:56 10 06:27 (10) | 19:44 8 07:17 (11) | 18:30 13 08:17(12) | 16:24 | 15:53
13 | 04:58 05:33 (9) | 05:47 06:19 (10) | 06:42 07:11 (11) | 07:37 08:06 (12) | 07:37 | 08:25
| 21:44 2 05:35(9) | 20:54 8  06:27 (10) | 19:41 4 07:15(11) | 18:27 9 08:15(12) | 16:23 | 15:53
14 | 04:59 | 05:49 06:20 (10) | 06:44 | 07:39 08:08 (12) | 07:39 | 08:26
| 21:43 | 20:52 5 06:25(10) | 19:39 | 18:25 4 08:12(12) | 16:21 } 15:53
15 | 05:01 | 05:51 06:22 (10) | 06:46 | 07:41 | 07:41 | 08:27
| 21:42 | 20:50 2 06:24 (10) | 19:36 | 18:23 | 16:19 | 15:53
16 | 05:02 | 05:52 | 06:48 | 07:42 | 07:43 | 08:28
| 21:41 | 20:47 | 19:34 | 18:20 | 16:18 | 15:53
17 ] 05:03 | 05:54 | 06:50 | 07:44 | 07:44 | 08:29
| 21:40 | 20:45 } 19:31 | 18:18 | 16:16 | 15:53
18 | 05:05 | 05:56 | 06:51 | 07:46 | 07:46 | 08:30
| 21:39 | 20:43 ] 19:29 | 18:16 | 16:15 | 15:53
19 | 05:06 | 05:58 | 06:53 | 07:48 | 07:48 | 08:31
| 21:37 | 20:41 1 19:26 | 18:13 | 16:13 | 15:54
20 | 05:07 | 05:59 } 06:55 | 07:50 | 07:50 | 08:32
| 21:36 ] 20:39 | 19:24 | 18:11 | 16:12 | 15:54
21| 05:09 | 06:01 } 06:57 ] 07:52 |07:52 ] 08:32
| 21:35 | 20:36 ] 19:21 | 18:09 | 16:10 | 15:54
22 1 05:10 | 06:03 | 06:58 | 07:54 | 07:54 | 08:33
| 21:33 | 20:34 | 19:19 | 18:06 | 16:09 | 15:55
23| 05:12 | 06:05 } 07:00 | 07:56 | 07:56 | 08:33
| 21:32 ] 20:32 ] 19:16 | 18:04 | 16:08 | 15:55
24| 05:13 | 06:07 } 07:02 08:09 (12) | 07:58 | 07:57 | 08:34
] 21:30 | 20:29 | 19:14 2 08:11(12) | 18:02 1 16:06 | 15:56
251 05:15 | 06:08 } 07:04 08:03 (12) | 08:00 |1 07:59 | 08:34
| 21:29 | 20:27 | 19:11 14  08:17 (12) | 18:00 1 16:05 | 15:56
26 ] 05:16 | 06:10 | 07:06 08:00 (12) | 08:02 | 08:01 | 08:35
| 21:27 ] 20:25 | 19:09 20 08:20(12) | 17:58 1 16:04 | 15:57
27 1 05:18 | 06:12 | 07:07 07:58 (12) | 07:04 | 08:03 | 08:35
| 21:26 ] 20:23 } 19:06 23 08:21(12) | 16:55 | 16.03 | 15:58
28 | 05:20 06:13 (10) | 06:14 07:11 (11) | 07:09 07:57 (12) | 07:06 | 08:04 | 08:35
| 21:24 8 06:21 (10) | 20:20 3 07:14 (11) | 19:04 26 08:23(12) | 16:53 | 16:02 | 15:58
29 | 05:21 06:12 (10) | 06:16 07:05 (11) ] 07:11 07:55 (12) | 07:08 | 08:06 | 08:35
[21:22 11 06:23(10) | 20:18 13 07:18(11) | 19:01 27  08:22 (12) | 16:51 116:01 | 15:59
30 ] 05:23 06:10 (10) | 06:17 07:03 (11) | 07:13 07:54 (12) | 07:09 | 08:08 | 08:35
| 21:21 14 06:24 (10) | 20:15 17 07:20 (11) | 18:59 29 08:23 (12) | 16:49 | 16:00 | 16:00
31 | 05:25 06:09 (10) | 06:19 07:02 (11) | 107:11 | | 08:35
| 21:19 17 06:26 (10) | 20:13 20 07:22(11) | | 16:47 | | 16:01
Sonnenscheinstunden | 514 | 462 | 384 | 330 | 259 | 232
astr.max.mégl.Beschattung | 215 | 285 | 386 I 327 | |

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

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

19-095-GBK-02

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

Uzenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener HeerstraBe 10

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

20.08.2019 10:57/3.2.744

VA

o
(SHADOW - Kalender

Tag im Monat

—

Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

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

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

\Berechnung: ZusatzbelastungSchattenrezeptor: F - 10 6 )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar | Mérz | April | Mai | Juni
1]08:35 | 08:06 | 07:08 07:35 (12) | 06:53 07:18 (11) | 05:43 06:11 (10) | 04:52 05:25 (7)
|16:02 | 16:53 |17:50 14 07:49(12) [ 19:49 15 07:33(11)[20:45 15  06:26 (10) | 21:36 22 05:47 (9)
210835 | 08:04 | 07:06 07:33 (12) | 06:50 07:16 (11) | 05:41 06:09 (10) | 04:51 05:24 (7)
| 16:04 | 16:55 |17:52 17 07:50(12) [19:51 18 07:34(11) | 20:47 17  06:26 (10) | 21:37 24 05:48(9)
30835 | 08:02 | 07:04 07:30 (12) | 06:48 07:14 (11) | 05:39 06:07 (10) | 04:50 05:23 (7)
| 16:05 | 16:57 |17:54 20 07:50 (12) [19:53 20 07:34 (11) [20:49 19  06:26 (10) | 21:38 25  05:48(9)
400835  |08:01 | 07:01 07:28 (12) | 06:46 07:11 (11) | 05:37 06:05 (10) | 04:49 05:23 (7)
| 16:06 | 16:59 |17:56 23 07:51(12) [19:54 22 07:33(11) | 20:50 20 06:25(10) | 21:39 26 05:49(9)
510835 | 07:59 | 06:59 07:25 (12) | 06:43 07:09 (11) ) 05:35 06:03 (10) | 04:48 05:22 (7)
]16:07  }17:01 |17:58 26 O07:51(12) | 19:56 24 07:33(11)]20:52 22 06:25(10) | 21:41 28 05:50(9)
610834 ]07:57 | 06:57 07:23 (12) | 06:41 07:06 (11) | 05:33 06:02 (10) | 04:48 05:21 (7)
116:08 | 17:04 |18:00 29 07:52(12) | 19:58 26 07:32(11) [20:54 22 06:24 (10) | 21:42 29 05:50 (9)
7108:34 | 07:55 | 06:54 07:21 (12) | 06:38 07:07 (11) | 05:31 06:02 (10) | 04:47 05:21 (7)
116:10 | 17:06 18:01 31 07:52(12)|20:00 25 07:32(11) | 20:56 22 06:24 (10) | 21:43 30  05:51(9)
810833 [07:53 | 06:52 07:20 (12) | 06:36 07:06 (11) | 05:29 06:03 (10) | 04:46 05:20 (7)
| 16:11 | 17:08 ]18:03 31 07:51(12) | 20:02 24 07:30(11)[20:58 20 06:23 (10) | 21:44 31  05:51(9)
910833 | 07:51 | 06:49 07:20 (12) | 06:33 07:07 (11) | 05:27 06:04 (10) | 04:46 05:20 (7)
|16:13 | 17:10 ]18:05 31 07:51(12)20:04 22 07:29(11) [20:59 19 06:23 (10) | 21:45 31  05:51(9)
10 08:32 | 07:50 | 06:47 07:20 (12) | 06:31 07:09 (11) | 05:25 06:05 (10) | 04:45 05:19 (7)
| 16:14 | 17:12 |18:07 30 07:50(12) [20:06 19 07:28 (11) [ 21:01 16 06:21(10) | 21:46 32 05:51(9)
11]08:32 | 07:48 | 06:45 07:20 (12) | 06:29 07:09 (11) | 05:23 06:06 (10) | 04:45 05:19 (7)
|16:15 | 17:14 ]18:09 30 07:50(12) |20:08 17 07:26(11) [ 21:03 14 06:20(10) | 21:46 33  05:52(9)
12]08:31 [ 07:46 | 06:42 07:20 (12) | 06:26 07:11 (11) | 05:21 06:08 (10) | 04:44 05:19 (7)
| 16:17 | 17:16 |18:11 28 07:48(12) |20:09 13 07:24(11) | 21:05 10 06:18(10) | 21:47 34  05:53(9)
13| 0B:30 | 07:44 | 06:40 07:21 (12) | 06:24 07:17 (11) | 05:19 06:11 (10) | 04:44 05:18 (7)
| 16:19 | 17:18 }18:13 27 07:48 (12) | 20:11 1 07:18(11) | 21:06 4  06:15(10) | 21:48 34 05:52(9)
14]08:29 | 07:41 | 06:37 07:22 (12) | 06:21 | 05:18 | 04:43 05:18 (7)
|16:20 | 17:20 118:15 24 07:46 (12) | 20:13 | 21:08 121:49 35 05:53(9)
15]08:28 | 07:39 | 06:35 07:23 (12) | 06:19 | 05:16 | 04:43 05:18 (7)
|16:22 | 17:22 118:17 21 07:44 (12) | 20:15 | 21:10 |21:49 35 05:53(9)
16 | 08:27 | 07:37 | 06:32 07:24 (12) | 06:17 ] 05:14 | 04:43 05:18 (7)
|16:24 | 17:24 118:19 18 07:42(12) | 20:17 | 21:12 ]21:50 35 05:53(9)
17|08:26 | 07:35 | 06:30 07:28 (12) | 06:14 | 05:12 | 04:43 05:18 (7)
|16:25 | 17:26 |18:21 11 07:39 (12) | 20:19 | 21:13 J21:50 36 05:54(9)
18]08:25 | 07:33 | 06:27 ] 06: 12 | 05:11 | 04:43 05:18 (7)
| 16:27 | 17:28 | 18:23 | 20:2 | 21:15 |21:51 36 05:54(9)
19 08:24 [ 07:31 | 06:25 | 06:1 | 05:09 | 04:43 05:18 (7)
|16:20 | 17:30 | 18:24 | 20:23 | 21:17 |21:51 36  05:54(9)
20| 08:23 | 07:29 | 06:23 | 06:0 | 05:08 | 04:43 05:18 (7)
|16:31 | 17:32 | 18:26 | 20:2 | 21:18 121:52 36 05:54(9)
21]08:22 | 07:27 | 06:20 | 06:0 | 05:06 | 04:43 05:18 (7)
|16:32 | 17:34 | 18:28 | 20:2 | 21:20 |21:52 37 05:55(9)
2210821 | 07:24 | 06:18 | 06:0 ] 05:05 | 04:43 05:18 (7)
|16:34 | 17:36 | 18:30 | 20:2 |21:21 |21:52 37 05:55(9)
23| 08:19 | 07:22 | 06:15 | 06:00 | 05:03 05:34 (9) | 04:43 05:19 (7)
]16:36 | 17:38 | 18:32 | 20:3 |21:23 2 05:36(9) | 21:52 37 05:56(9)
24|08:18 | 07:20 | 06:13 | 05:5: ] 05:02 05:33 (9) | 04:43 05:19 (7)
|16:38 | 17:40 | 18:34 | 20:3 | 21:25 6  05:39(9)|21:53 36 05:55(9)
25| 08:17 | 07:18 | 06:10 | 05:5 | 05:00 05:32 (9) | 04:44 05:19 (7)
|16:40 | 17:42 | 18:36 | 20:3 }21:26 9  05:41(9)|21:53 36 05:55(9)
26| 08:15 | 07:15 07:42 {12) | 06:08 ] 05:5 06:21 (10) | 04:59 05:31 (9) | 04:44 05:20 (7)
|16:42 | 17:44 1 07:43(12) | 18:38 ] 20:3 2 06:23(10)]21:28 11 05:42(9) | 21:53 36  05:56 (9)
27]08:14 | 07:13 07:40 (12) | 06:05 | 05:5: 06:19 (10) | 04:58 05:30 (9) | 04:44 05:20 (7)
|16:44 | 17:46 6 07:46 (12) | 18:40 | 20:3 5 06:24(10) | 21:29 13 05:43(9) [ 21:53 36  05:56(9)
28]08:12 | 07:11 07:38 (12) | 06:03 06:28 (11) | 05: 49 06:17 (10) | 04:57 05:29 (9) | 04:45 05:21 (7)
|16:46 | 17:48 10 07:48 (12) | 18:41 1 06:29 (11) | 20:39 8 06:25(10)|21:30 16  05:45(9) | 21:53 35  05:56(9)
29 08:11 | | 06:00 06:26 (11) | 05:47 06:15 (10) | 04:55 05:28 (9) | 04:45 05:21 (7)
| 16:48 | | 18:43 5 06:31(11) }20:41 10 06:25(10) [21:32 17 05:45(9)| 21:52 35  05:56 (9)
301 08:09 | | 05:58 06:23 (11) | 05:45 06:13 (10) | 04:54 05:27 (9) | 04:46 05:22 (7)
| 16:50 | | 18:45 9 06:32(11)]20:43 13 06:26(10) | 21:33 19  05:46(9)|21:52 35  05:57 (9)
31]08:08 | | 06:55 07:21 (11) | | 04:53 05:26 (9) |
|16:51 | 119:47 12 07:33(11) | |21:35 21 05:47(9) |
Sonnenscheinstunden | 248 | 271 | 365 { 419 | 494 | 511
astr.max.mogl. Beschattung | | 17 | 438 | 284 | 334 | 988
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I'P’m)ekt:
19-095-GBK-02

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

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10
DE-28717 Bremen

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

20.08.2019 10:57/3.2.744

I\

L
(SHADOW - Kalender
\Berechnung: ZusatzbelastungSchattenrezeptor: F - 10 6

IN

Referenzjahr fiir Kalender

| Juli

1| 04:47

| 21:52

2 | 04:47
| 21:52
3] 04:48
| 21:51
4| 04:49
| 21:51
5| 04:50
| 21:50

6 | 04:51
| 21:50

7 | 04:52
| 21:49

8 | 04:53
] 21:48

9 | 04:54
| 21:48

10 | 04:55
| 21:47

11 | 04:56
| 21:46

12 | 04:57
| 21:45

13 | 04:58
| 21:44

14 | 04:59
| 21:43

15 | 05:01
| 21:42

16 | 05:02

Sonnenscheinstunden | 514
astr.max.mégl.Beschattung |

Tag im Monat

p

33
33
32
31
30
30
29
27
26
25
24
22
21
19
17
15
13

11

489
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

| August

05:22 (7) | 05:26
05:56 (9 | 21:17
05:23 (7) | 05:28
05:56 (9) | 21:15
05:24 (7) | 05:30
05:57 (9) | 21:14
05:25 (7) | 05:31
05:57 (9) | 21:12
05:25 (7) | 05:33
05:56 (9) | 21:10
05:26 (7) | 05:35
05:56 (9) | 21:08
05:27 (7) | 05:36
05:57 (9) | 21:06
05:28 (7) | 05:38
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) |
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

05:43 (9)
05:49 (9)
05:45 (9)
05:47 (9)

2:
2.
2
2
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&

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

259

Minuten mit Schatten

(Voraussetzungen fiir Berechnung des Schattenwurfs

2019

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

| September

06:22 (10) | 06:21
06:24 (10) | 20:11
06:19 (10) | 06:23
06:28 (10) | 20:08
06:16 (10) | 06:25
06:30 (10) | 20:06
06:15 (10) | 06:26
06:31 (10) | 20:03
06:14 (10) | 06:28
06:33 (10) | 20:01
06:13 (10) | 06:30
06:33 (10) | 19:58
06:13 (10) | 06:32
06:34 (10) | 19:56
06:11 (10) | 06:33
06:34 (10) | 19:54
06:12 (10) | 06:35
06:34 (10) | 19:51
06:14 (10) | 06:37
06:35 (10) | 19:49
06:15 (10) | 06:39
06:34 (10) | 19:46
06:17 (10) | 06:41
06:34 (10) | 19:44
06:19 (10) | 06:42
06:34 (10) | 19:41
06:20 (10) | 06:44
06:33 (10) | 19:39
06:22 (10) | 06:46
06:33 (10) | 19:36
06:23 (10) | 06:48
06:31 (10) | 19:34
06:25 (10) | 06:50
06:31 (10) | 19:31
06:27 (10) | 06:51
06:30 (10) | 19:29

| 06:53
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Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

15
19
2
2
25
2%
25
73
2
19
16
14

11

12
18

21

330

| Oktober

07:12 (11) | 07:15
07:21 (12) | 18:56
07:09 (11) | 07:17
07:24 (11) | 18:54
07:07 (11 | 07:18
07:26 (11) | 18:51
07:06 (11) | 07:20
07:27 (11) | 18:40
07:04 (11) | 07:22
07:27 (11) | 18:47
07:03 (11) | 07:24
07:28 (11) | 18:44
07:02 (11) | 07:26
07:28 (11) | 18:42
07:02 (11) | 07:28
07:27 (11) | 18:39
07:04 (11) | 07:29
07:27 (11) | 18:37
07:06 (11) | 07:31
07:27 (11) | 18:34
07:08 (11) | 07:33
07:27 (11) | 18:32
07:09 (11) | 07:35
07:25 (11) | 18:30
07:11 (11) | 07:37
07:25 (11) | 18:27
07:13 (11) | 07:39
07:24 (11) | 18:25
07:15 (11) | 07:41
07:23 (11) | 18:23
07:16 (11) | 07:42
07:20 (11) | 18:20

7:46

7:56

8:00

2w
Q
o

NEER

06
53
08
51
09
49

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

O OEOHEOROQOM
GaNSNBNONEN

Ll
[y
Ofn-

25
27
28
30
31

3
31
29
26
23
20
17
14

10

380

| Novembei Dezember

08:01 (12) | 07:13
08:26 (12) | 16:45
08:00 (12) | 07:15
08:27 (12) | 16:43
07:59 (12) | 07:17
08:27 (12) | 16:41
07:58 (12) | 07:19
08:28 (12) | 16:39
07:57 (12) | 07:21
08:28 (12) | 16:37
07:56 (12) | 07:23
08:27 (12) | 16:35
07:56 (12) | 07:25
08:27 (12) | 16:33
07:56 (12) | 07:27
08:27 (12) | 16:31
07:58 (12) | 07:29
08:27 (12) | 16:30
08:00 (12) | 07:31
08:26 (12) | 16:28
08:02 (12) | 07:33
08:25 (12) | 16:26
08:04 (12) | 07:35
08:24 (12) | 16:24
08:06 (12) | 07:37
08:23 (12) | 16:23
08:08 (12) | 07:39
08:22 (12) | 16:21
08:10 (12) | 07:41
08:20 (12) | 16:19
08:12 (12) | 07:43
08:18 (12) | 16:18
08:14 (12) | 07:44
08:15 (12) | 16:16

| 07:46

| 16:15

7.54

HOBROROHOROKHO KO R

2852035309

8o S5 S
SB2RSRBRRREBRY

=T
Do

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

2

5:59
8:11
5:58
8:12
5:58
8:14
5:57
8:15
5:56
8:17
5:56

124
=
@

5:55
8:19

-
n
3]

8:21
5:54
8:22
5:54
8:23
5:54
8:24
5:53
8:25
5:53
B:26
5:53
8:27
5:53
8:28
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im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

(Projext: Beschreibung: Lizenziester Anwender:
19-095-GBK~02  Schattenwurfgutachten fir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10
DE-28717 Bremen

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

Berechnet:

20.08.2019 10:57/3.2.744

L

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (§S:MM) Schattenende

(WEA mit letztem Schatten)

\ J
Y
SHADOW - Kalender
\Berechnung: ZusatzbelastungSchattenrezeptor: G - 107 P
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Mdrz | April {Mai | Juni
108:35 | 08:06 08:36 (12) | 07:08 | 06:53 05:43 06:11 (7) | 04:52 05:30 (6)
16:02 | 16:53 6 08:42(12) [ 17:50 | 19:49 2045 52 07:12(9) | 21:36 22 05:52(6)
2| 08:35 | 08:04 08:35 (12) | 07:06 | 06:50 07:16 (10) | 05:41 06:09 (7) | 04:51 05:30 ()
16:04 |16:55 9 08:44 (12) | 17:52 | 19:51 2 07:18(10) |20:47 54 07:11(9)|21:37 22 05:52(6)
3108:35 | 08:02 08:33 (12) | 07:04 | 06:48 07:14 (10) | 05:39 06:07 (7) | 04:50 05:30 (6)
16:05 |16:57 12 08:45(12) [ 17:54 119:53 6 07:20(10) |20:49 54 07:10(9) | 21:38 22 05:52(6)
4 08:35 | 08:01 08:31 (12) | 07:01 07:28 (11) | 06:46 07:11 (10) | 05:37 06:05 (7) | 04:49 05:32 (6)
16:06 [16:59 15 08:46(12)[17:5 3 07:31(11) | 19:54 9 07:20(10) | 20:50 55 07:09(9) |21:39 20 05:52(6)
5| 08:35 | 07:59 08:29 (12) | 06:59 07:25 (11) | 06:43 07:09 (10) | 05:35 06:03 (7) | 04:48 05:32 (6)
16:07 117:01 17 08:46(12)[17:58 7 07:32(11) [19:56 12 07:21(10) |20:52 56 07:08(9) |21:41 20  05:52(6)
6| 08:34 } 07:57 08:27 (12) | 06:57 07:23 (11) | 06:41 07:06 (10) | 05:33 06:01 (7) | 04:48 05:32 (6)
16:08 117:04 20 08:47(12) [18:00 10 07:33(11) | 19:58 15 07:21(10) [20:54 55 07:06(9) |21:42 19 05:51(6)
7| 08:34 } 07:55 08:25 (12) | 06:54 07:21 (11) | 06:38 07:04 (10) | 05:31 05:59 (7) | 04:47 05:33 (6)
16:10 117:06 22 08:47(12)[18:01 13 07:34(11) [20:00 17 07:21(10)|20:56 54 07:05(9) {21:43 19  05:52(6)
8| 08:33 | 07:53 08:23 (12) | 06:52 07:18 (11) | 06:36 07:01 (10) | 05:29 05:58 (7) | 04:46 05:33 (6)
16:11 [17:08 25 08:48(12) |18:03 16 07:34(11) [20:02 19 07:20(10) [20:58 51 07:03(9)}21:44 18 05:51(6)
9] 08:33 | 07:51 08:21 (12) | 06:49 07:16 (11) | 06:33 06:59 (10) | 05:27 05:59 (7) | 04:46 05:34 (6)
16:12 17:10 27 08:48(12) [18:05 18 O07:34(11) |20:04 21 07:20(10) | 20:59 47 07:01(9) 2145 17 05:51(6)
10 | 08:32 | 07:50 08:19 (12) | 06:47 07:13 (11) | 06:31 06:57 (10) | 05:25 05:59 (7) | 04:45 05:34 (6)
| 16:14 117:12 28 08:47(12) | 18:07 21 07:34(i1) |20:06 23 07:20(10) | 21:01 40 06:58(9) [21:46 16 05:50(6)
11 | 08:32 | 07:48 08:19 (12) | 06:45 07:11 (11) | 06:23 06:54 (9) | 05:23 05:58 (7) | 04:45 05:35 (6)
16:15 |17:14 28 08:47(12) [18:00 23 07:34(11) | 20:08 25 07:19(10) [21:03 29 06:27(7)|21:46 16 05:51(6)
12 | 08:31 | 07:46 08:20 (12) | 06:42 07:08 (11) | 06:26 06:52 (9) | 05:21 05:59 (7) | 04:44 05:36 (6)
16:17 117:16 27 08:47(12) [18:1 25 O07:33(11) |20:09 26 07:18(10) |21:05 28 06:27(7) {2147 15 05:51(6)
13 | 08:30 | 07:44 08:21 (12) | 06:40 07:09 (11) | 06:24 06:50 (9) | 05:19 05:59 (7) | 04:44 05:36 (6)
16:19 |17:18 25 08:46(12) |18:43 24 O07:33(11) |20:11 27 07:17(10) | 21:06 27 06:26(7) |21:48 14 05:50(6)
14 | 08:29 | 07:41 08:22 (12) | 06:37 07:08 (11) | 06:21 06:47 (9) | 05:18 06:00 (7) | 04:43 05:36 (6)
16:20 117:20 24 08:46(12) [18:15 23 O07:31(11) |20:13 28 07:15(10) | 21:08 25 06:25(7)|21:49 14 05:50 (6)
15 | 08:28 | 07:39 08:23 (12) | 06:35 07:10 (11) | 06:19 06:45 (9) | 05:16 05:46 (6) | 04:43 05:37 (6)
16:22 |17:22 22 08:45(12) [18:17 20 07:30(11) |20:15 28 07:13(10)|21:10 25 06:25(7)[21:49 13 05:50(6)
16 | 08:27 07:37 08:23 (12) | 06:32 07:10 (11) | 06:17 06:43 (9) | 05:14 05:44 (6) | 04:43 05:38 {6)
| 16:24 17:24 20 08:43(12) 1819 18 07:28(11)|20:17 31  07:14(9) | 21112 27 06:24(7) [ 21:50 12 05:50(6)
17 | 08:26 07:35 08:25 (12) | 06:30 07:12 (11) | 06:14 06:40 (9) | 05:12 05:43 (6) | 04:43 05:38 (6)
16:25 |17:26 17 08:42(12)[18:21 14 07:26(11) |20:19 34  07:14(9) |21:13 28 06:24(7) [21:50 12 05:50(6)
18 | 08:25 | 07:33 08:27 (12) | 06:27 07:15 (11) | 06:12 06:38 (9) | 05:11 05:41 (6) | 04:43 05:39 (6)
16:27 17:28 13 08:40(12) |18:23 7 0722(11)]20:221 36  07:14(9) [21:15 27 06:22(7)[21:51 11 05:50(6)
19 | 08:24 07:31 08:33 (12) | 06:25 06:10 06:36 (9) | 05:09 05:40 (6) | 04:43 05:39 (6)
| 16:29 1730 2 08:35(12) | 18:24 20:23 39 07:15(9) |21:17 28 06:22(7) | 21:51 11 05:50(6)
20 | 08:23 07:29 | 06:23 06:07 06:36 (9) | 05:08 05:38 (6) | 04:43 05:39 (6)
| 16:31 17:32 | 18:26 20224 40 07:16(9) |21:18 27 06:20(7) | 21:52 11 0550 (6)
21 | 08:22 07:27 | 06:20 06:05 06:35 (9) | 05:06 05:37 (6) | 04:43 05:39 (6)
| 16:32 17:34 | 18:28 20:26 41 07:16(9) |21:20 25 06:18(7)}21:52 11 05:50(6)
22 | 0821 07:24 | 06:18 06:03 06:34 (9) | 05:05 05:36 (6) | 04:43 05:39 (6)
| 16:34 17:36 | 18:30 20228 41 07:15(9) |21:21 20 06:15(7) | 21:52 11 05:50 (6)
23 ] 08:19 07:22 | 06:15 06:00 06:34 (9) | 05:03 05:34 (6) | 04:43 05:40 (6)
| 16:36 17:38 | 18:32 20:30 41 07:15(9) |21:23 17 05:51(6) | 21:53 11 0551 (6)
24| 08:18 07:20 | 06:13 05:58 06:34 (9) | 05:02 05:33 (6) | 04:43 05:40 (6)
| 16:38 17:40 | 18:34 20:32 41 07:15(9) |21:25 19 05:52(6) | 21:53 11 05:51 (6)
25 | 08:17 07:18 | 06:10 05:56 06:34 (9) | 05:00 05:32 (6) | 04:44 05:40 (6)
| 16:40 17:42 | 18:36 20:3¢ 41 07:15(9) |21:26 20 05:52(6) | 21:53 11 0551 (6)
26 | 08:15 07:15 | 06:08 05:54 06:34 (9) | 04:59 05:31 (6) | 04:44 05:41 (6)
| 16:42 17:44 | 18:38 20:36 41 07:15(9) |21:28 21 05:52(6) | 21:53 11 05:52(6)
27 1 08:14 07:13 | 06:05 05:52 06:19 (7) | 04:58 05:30 (6) | D4:44 05:40 (6)
| 16:44 17:46 | 18:40 20:37 42 07:14(9) |21:29 23 05:53(6) | 21:53 12 05:52(6)
28 | 08:12 | 07:11 | 06:03 05:49 06:17 (7) | 04:56 05:29 (6) | 04:45 05:41 (6)
| 16:46 17:48 | 18:41 20:39 46 07:14(9) |21:30 24 05:53(6) | 21:53 12 05:53(6)
29 | 08:11 | 06:00 05:47 06:15 (7) | 04:55 05:29 (6) | 04:45 05:40 (6)
| 16:48 | 18:43 ]20:41 43 07:14(9) [21:32 24 05:53(6)}21:52 13 05:53 ()
30 | 08:09 | 05:58 | 05:45 06:13 (7) | 04:54 05:29 (6) | 04:46 05:40 (6)
| 16:49 | 18:45 ]20:43 51 07:13(9) |21:33 24 05:53(6) ] 21:52 14 0554 (6)
31| 08:08 08:38 (12) | 06:55 | | 04:53 05:30 (6) |
| 16:51 08:41 (12) | 19:47 | |21:35 22 05:52(6) |
Sonnenscheinstunden | 248 271 | 365 | 419 | 494 | 511
astr.max.mgl.Beschattung | 359 | 242 | 872 | 1028 i 441
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (S5:MM) Schattenanfang (WEA mit erstem Schatten)
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Pm]eld:

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

LUizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener HeerstraBe 10

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

20 08.2019 10: 57/3.2.744

—_—

(SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: G - 10 7

=\

=
~~

Referenzjahr fiir Kalender

1Iuli
1] 04:47
| 21:52
2| 04:47
| 21:52
3| 04:48
| 21:51
4 | 04:49
| 21:51
51 04:50
| 21:50
6 | 04:51
| 21:50
7| 04:52
| 21:49
| 04:53
| 21:48
| 04:54
| 21:48
10 | 04:55
| 21:47
11 | 04:56
| 21:46
12 | 04:57
| 21:45
13 | 04:58
| 21:44
14 | 04:59
| 21:43
15 ] 05:01
| 21:42
16 | 05:02
| 21:41
17 | 05:03
| 21:40
18 | 05:05
| 21:39
19 | 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
25 | 05:15
| 21:29
26 | 05:16
{21:27
27 | 05:18
| 21:26
28] 05:20
| 21:24
291 05:21
| 21:22
30 05:23
| 21:21
31]05:25
| 21:19
Sonnenscheinstunden | 514

astr.max.mogl.Beschattung |

Tag im Monat

S,

15
15
16
16
17
18
19
19
20
21
22
2
2
2
24
24
24
2
2
20
19
17
20
25
27
28
27
28
27
5
5

667

| August

05:39 (6) | 05:26
05:54 (6) | 21:17
05:40 (6) | 05:28
05:55 (6) | 21:16
05:40 (6) | 05:30
05:56 (6) | 21:14
05:40 (6) | 05:31
05:56 (6) | 21:12
05:39 (6) | 05:33
05:56 (6) | 21:10
05:39 (6) | 05:35
05:57 (6) | 21:08
05:39 (6) | 05:36
05:58 (6) | 21:06
05:39 (6) | 05:38
05:58 (6) | 21:04
05:39 (6) | 05:40
05:59 (6) | 21:02
05:38 (6) | 05:42
05:59 (6) | 21:00
05:38 (6) | 05:43
06:00 (6) | 20:58
05:38 (6) | 05:45
06:00 (6) | 20:56
05:38 (6) | 05:47
06:00 (6) | 20:54
05:38 (6) | 05:49
06:00 (6) | 20:52
05:37 (6) | 05:51
06:01 (6) | 20:50
05:38 (6) | 05:52
06:02 (6) | 20:47
05:38 (6) | 05:54
06:02 (6) | 20:45
05:39 (6) | 05:56
06:01 (6) | 20:43
05:40 (6) | 05:58
06:01 (6) | 20:41
05:42 (6) | 05:59
06:02 (6) | 20:39
05:43 (6) | 06:01
06:02 (6) | 20:36
05:44 (6) | 06:03
06:01 (6) | 20:34
05:46 (6) | 06:05
06:25 (7) | 20:32
05:47 (6} | 06:07
06:28 (7) | 20:29
05:49 {6) | 06:08
06:31 (7) | 20:27
05:50 (6) | 06:10
06:32 (7) | 20:25
05:52 (6) | 06:12
06:33 (7) | 20:
06:

NONDN DN
ERERSRSE
[ Y

qu:ul\looo\ca&'a

&

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

2
27
28
41
46
51
54
54
55
55
55
53
53
51
49
47

41
rYy)
2
%2
42
]
40
39
37
35
32
29

[\

8

[

8
1307

Minuten mit Schatten

(Voraussetzungen fiir Berechnung des Schattenwurfs

2019

| September

06:10 (7) | 06:21
06:36 (7) { 20:11
06:10 (7) { 06:23
06:37 (7) | 20:08
06:09 (7) | 06:25
06:37 (7) | 20:06
06:09 (7) | 06:26
07:08 (9) | 20:03
06:08 (7) ] 06:28
07:10 (9) | 20:01
06:08 (7) | 06:30
07:13 (9) | 19:59
06:09 (7) | 06:32
07:15 (9) | 19:56
06:10 (7) | 06:33
07:15 (9) | 19:54
06:12 (7) | 06:35
07:17 (9) | 19:51
06:14 (7) | 06:37
07:18 (9) | 19:49
06:15 (7) | 06:39
07:18 (9) | 19:46
06:17 (7) | 06:41
07:19 (9) | 19:44
06:19 (7) | 06:42
07:20 (9) | 19:41
06:20 (7) | 06:44
07:20 (9) | 19:39
06:22 (7) | 06:46
07:21 (9) | 19:36
06:23 (7) | 06:48
07:20 (9) | 19:34
06:25 (7) | 06:50
07:21 (9) | 19:31
06:40 (9) | 06:51
07:21 (9) | 19:29
06:39 (9) | 06:53
07:21(9) | 19:26
06:39 (9) | 06:55
07:21(9) | 19:24
06:39 (9) | 06:57
07:21 (9) | 19:21
06:39 (9) | 06:58
07:21 (9) | 19:19
06:39 (9) | 07:00
07:20 (9) | 19:16
06:39 (9} | 07:02
07:19 (9) | 19:14
06:40 (9) | 07:04
07:19 (9) | 19:11
06:40 (9) | 07:06
07:17 (9) { 19:09
06:42 (9) | 07:07
07:17 (9) { 19:06
06:44 (9) | 07:09
07:16 (9) | 19:04
06:45 (9) | 07:11
07:14 (9) | 19:01
06:47 (9) | 07:13
07:15 (10) | 18:59
06:49 (9) |
07:17 (10) |
|

384

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

27
25
%
22
20
18
16
13
11

8

4

14
18

21

249

| Oktober

06:50 (9) | 07:15
07:17 (10) | 18:56
06:52 (9) | 07:17
07:17 (10) | 18:54
06:54 (9) | 07:18
07:18 (10) | 18:51
06:56 (10) | 07:20
07:18 (10) | 18:49
06:57 (10) | 07:22
07:17 (10) | 18:47
06:59 (10) | 07:24
07:17 (10) | 18:44
07:01 (10) | 07:26
07:17 (10) | 18:42
07:02 (10) | 07:28
07:15 (10) | 18:39
07:04 (10) | 07:29
07:15 (10) | 18:37
07:06 (10) | 07:31
07:14 (10) | 18:34
07:08 (10) | 07:33
07:12 (10) | 18:32
| 07:35

0,
NS
[

N NeN
.-:gm.h
orS
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S NmSie S
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8:02
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8:02
7 58
07:57 (11)
08:05 (11)
07:54 (11)
08:08 (11)
07:51 (11)
08:00 (11)
07:49 (11)
08:10 (11)

55
:06
:53
:08
:51
:09
:49
111
47
30
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16
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Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| November

07:48 (11) | 07:13
08:11 (11) | 16:45
07:47 (11) | 07:15
08:11 (11) | 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) | 07:21
08:12 (11) | 16:37
07:52 (11) | 07:23
08:10 (11) | 16:35
07:54 (11) | 07:25
08:10 (11) | 16:33
07:56 (11) | 07:27
08:00 (11) | 16:31
07:58 (11) | 07:29
08:08 (11) | 16:29
08:00 (11) | 07:31
08:07 (11) | 16:28
08:02 (11) | 07:33
08:05 (11) | 16:26

| 07:35

| 16:24

| 07:37
16:23

o
w
o

6:21
7:41

b
b

6:18

s5%

6:15
7:48

e
U1
Sw

6:12
7:52

NS
B8

7:56

O OHORORORORORO MO MO RO

Ne
0
48

08:57 (12) | 07:59
09:08 (12) | 16:05
08 55 (12) | 08 01

08:15 (12) | 16:01
07:50 (12) | 08:08
08:16 (12) | 16:00
07:50 (12) |
08:16 (12) |
| 259
|

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

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

27
28
28
25
23
21
18
16
13
10

7

221

| Dezembef

07:49 (12) | 08:09
08:16 (12) | 15:59
07:49 (12) | 08:11
08:17 (12) | 15:58
07:49 (12) | 08:12
08:17 (12) | 15:58
07:52 (12) | 08:14
08:17 (12) | 15:57
07:54 (12) | 08:15
08:17 (12) | 15:56
07:56 (12) | 08:17
08:17 (12) | 15:56
07:58 (12) | 08:18
08:16 (12) | 15:55
08:00 (12) | 08:19
08:16 (12) | 15:55
08:02 (12) | 08:21
08:15 (12) | 15:54
08:04 (12) | 08:22
08:14 (12) | 15:54
08:07 (12) | 08:23
08:14 (12) | 15:54
08:09 (12) | 08:24
08:13 (12) | 15:53
08:11 (12) | 08:25
08:12 (12) [ 15:53

1 08:26

oo unaad
[NELENETLENEL N
WWomw~N W

--on-no.—o»-o.-o.-c.-o»—ac.—o»—-o.—on—-gn—-o»—-ouo»—so-—-o»—
w w W
N WO W

ammmmwmmmmmwmwmmmwmwmmm
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ﬁujekt: Beschrelbung: Uzenzierter Anwender:
19-095-GBK-02 Schattenwurfgutachten fir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10

DE-28717 Bremen

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

20.08.2019 10:57/3.2.744

3 <
SHADOW - Kalender
\Berechnung: ZusatzbelastungSchattenrezeptor: H-108 P,
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfalisrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar { Februar | Mdrz | April | Mai | Juni
1]08:35 08:06 08:36 (12) | 07:08 06:53 07:18 (10) | 05:43 06:11 (7) | 04:52 05:41 (6)
| 16:02 16:53 10 08:46(12) | 17:50 19:49 8 07:26(10) |20:45 44 07:13(9) [21:36 15  05:56 ()
2]08:35 08:04 08:35 (12) | 07:06 07:33 (11) | 06:50 07:16 (10) | 05:41 06:09 (7) | 04:51 05:41 (6)
| 16:04 16:55 13 08:48(12) |17:52 4 07:37(11){19:51 11 07:27(10) | 20:47 41 07:10(9) | 21:37 14 05:55(6)
3108:35 08:02 08:33 (12) | 07:04 07:30 (11) } 06:48 07:14 (10) | 05:39 06:08 (7) | 04:50 05:42 (6)
| 16:05 16:57 16 08:49(12) | 17:54 7 07:37(11)]19:53 14 07:28(10) | 20:49 28 06:36(7) |21:38 12 05:54(6)
4108:35 08:01 08:31 (12) | 07:01 07:28 (11) | 06:46 07:11 (10) | 05:37 06:08 (7) | D4:49 05:23 (5)
{ 16:06 16:59 18 08:49(12) |17:56 10 07:38(11) | 19:54 16 07:27(10) |20:50 28  06:36(7) [ 21:39 13 05:54(6)
5108:35 07:59 08:29 (12) | 06:59 07:25 (11) | 06:43 07:09 (10) | 05:35 06:08 (7) | 04:48 05:22 (5)
| 16:07 17:01 21 08:50(12) | 17:58 13 07:38(11) {19:56 19 07:28(10) |20:52 28 06:36(7) | 21:41 14  05:53(6)
6]08:34 07:57 08:27 (12) | 06:57 07:23 (11) | 06:41 07:06 (10) | 05:33 06:08 (7) | 04:48 05:21 (5)
] 16:08 17:04 23 08:50(12) | 18:00 16 07:39(11) | 19:58 21 07:27(10) [20:54 27 06:35(7) | 21:42 13 0S:51(6)
7)08:34 07:55 08:25 (12) | 06:54 07:21 (11) | 06:38 07:04 (10) | 05:31 06:08 (7) | 04:47 05:21 (5)
| 16:10 17:06 25 O0B:50(12) | 18:01 18 07:39(11) ]20:00 23 07:27(10) | 20:56 27 06:35(7) |21:43 11 05:32(5)
8]08:33 07:53 08:23 (12) | 06:52 07:18 (11) | 06:36 07:01 (9) | 05:29 06:08 (7) | 04:46 05:20 (5)
| 16:11 17:08 27 08:50(12) | 18:03 21 07:39(11) |20:02 24 07:25(10) |20:58 26 06:34(7) | 21:44 12 05:32(5)
9 |08:33 07:51 08:24 (12) | 06:49 07:16 (11) | 06:33 06:59 (9) | 05:27 06:09 (7) | 04:46 05:20 (5)
| 16:12 17410 26 08:50(12) | 18:05 23 07:39(11) | 20:04 25 07:24(10) [20:59 25 06:34(7) |21:45 14 05:34(5)
10 | 08:32 07:50 08:23 (12) | 06:47 07:14 (11) | 06:31 06:57 (9) | 05:25 06:10 (7) | 04:45 05:19 (5)
| 16:14 17112 26 08:49(12) | 18:07 24 07:38(11) |20:06 28 07:25(9) |21:01 23 06:33(7) |21:46 15 05:34(5)
11 | 08:32 07:48 08:24 (12) | 06:45 07:15 (11) | 06:29 06:54 (9) | 05:23 05:52 (6) | 04:45 05:19 (5)
| 16:15 17:14 25 0849 (12) | 18:09 22 07:37(11) ] 20:08 31  07:25(9) [21:03 23 06:31(7) |21:46 16 05:35(5)
12 | 08:31 07:46 08:25 (12) | 06:42 07:15 (11) | 06:26 06:52 (9) | 05:21 05:51 (6) | 04:44 05:19 (5)
| 16:17 17116 23 08:48(12)|18:11 21 07:36(11) |20:09 34  07:26(9) [21:05 24 06:31(7) |21:47 17 05:36(5)
13 1 08:30 07:44 08:26 (12) | 06:40 07:16 (11) | 06:24 06:50 (9) | 05:19 05:49 (6) | 04:44 05:18 (5)
| 16:19 17448 21 08:47(12)|18:13 19 07:35(11) }20:11 37 07:27(9) |21:06 24 06:29(7) | 21:48 18  05:36(5)
14 | 08:29 07:41 08:27 (12) | 06:37 07:17 (11) | 06:21 06:48 (9) | 05:18 05:47 (6) | 04:43 05:18 (5)
] 16:20 17:20 19  08:46(12) | 18:15 15 (07:32(11)]20:13 38  07:26(9) [21:08 23 06:27(7)|21:49 19 (05:37(5)
15 | 08:28 07:39 08:29 (12) | 06:35 07:20 (11) | 06:19 06:47 (9) | 05:16 05:46 (6) | 04:43 05:18 (5)
| 16:22 17:22 16 08:45(12) | 1817 9 O07:29(11) |20:15 40  07:27(9) [21:10 19 06:25(7) |21:49 19 05:37(5)
16 | 08:27 07:37 08:30 (12) | 06:32 | 06:17 06:47 (9) | 05:14 05:44 (6) | 04:43 05:18 (5)
| 16:24 17:24 12 08:42 (12) | 18:19 20:17 40  07:27(9) [21:12 14 05:58(6)|21:50 20 05:38(5)
17 | 08:26 07:35 06:30 | 06:14 06:46 (9) | 05:12 05:43 (6) | 04:43 05:18 (5)
| 16:25 17:26 | 18:21 ]20:19 40  07:26(9) [21:13 16 05:59(6) | 21:50 20 05:38(5)
18 ]08:25 07:33 06:27 | 06:12 06:46 (9) | 05:11 05:41 (6) | 04:43 05:18 (5)
| 16:27 17:28 18:23 ]20:21 40 07:26(9) [21:15 17 O5:58(6) [21:51 21 05:33(5)
19 ] 08:24 07:31 06:25 | 06:10 06:46 (9) | 05:09 05:40 (6) | 04:43 05:18 (5)
| 16:29 17:30 18:24 120:23 40 07:26(9) [21:17 19 05:59(6) | 21:51 21 05:39(5)
20 | 08:23 ] 07:29 06:23 | 06:07 06:46 (9) | 05:08 05:38 (6) | 04:43 05:18 (5)
| 16:31 ]17:32 18:26 120:24 40 07:26(9) [21:18 21 05:559(6) {21:52 21 05:39(5)
21| 08:22 | 07:27 06:20 | 06:05 06:46 (9) | 05:06 05:37 (6) | 04:43 05:18 (5)
| 16:32 ]17:34 18:28 ]20:26 40  07:26(9) [21:20 22 05:59(6) |21:52 21  05:39(5)
22| 08:21 ] 07:24 06:18 | 06:03 06:46 (9) | 05:05 05:36 (6) | D4:43 05:18 (5)
| 16:34 117:36 18:30 120:28 38 07:24(9) [21:28 23 05:559(6) {21:52 21 05:39(5)
2308:19 | 07:22 | 06:15 | 06:00 06:27 (7) | 05:03 05:35 (6) | 04:43 05:19 (5)
16:36 ]17:38 | 18:32 120:30 41 07:24(9) [21:23 23 05:58(6) } 21:53 21 05:40(5)
24 | 08:18 107:20 | 06:13 | 05:58 06:25 (7) | 05:02 05:36 (6) | 04:43 05:19 (5)
| 16:38 117:40 | 18:34 120:32 43 07:23(9) [21:25 22 05:58(6) | 21:53 21 05:40(5)
25| 08:17 | 07:18 | 06:10 | 05:56 06:23 (7) | 05:00 05:36 (6) | 04:44 05:19 (5)
16:40 | 17:42 | 18:38 120:3¢ 46  07:22(9) [21:26 22 05:58(6) | 21:53 21 05:40(5)
26 | 08:15 | 07:15 | 06:08 | 05:54 06:21 (7) | 04:59 05:37 (6) | 04:44 05:20 (5)
16:42 117:44 | 18:38 |20:36 47 07:21(9) [21:28 21 05:58(6) | 21:53 21 05:41(5)
27 | 08:14 107:13 | 06:05 | 05:52 06:19 (7) | 04:58 05:37 (6) | D4:44 05:20 (5)
16:44 | 17:46 | 18:40 |20:37 47 07:20(9) [21:29 21 O05:58(6) | 21:53 20 05:40(5)
28| 08:12 | 07:11 | 06:03 | 05:49 06:17 (7) | 04:56 05:38 (6) | D4:45 05:21 (5)
16:46 | 17:48 | 18:41 ]20:39 48  07:19(9) [21:30 20 O05:58(6) | 21:63 20 05:41(5)
29 | 08:11 08:42 (12) | | 06:00 | 05:47 06:15 (7) | 04:55 05:39 (6) | D4:45 05:21 (5)
16:48 1 08:43(12) | | 18:43 |20:41 47 07:47(9) [21:332 19 OS:58(6) | 21:52 19 05:40(5)
30 | 08:09 08:40 (12) | | 05:58 06:23 (10) | 05:45 06:13 (7) | 04:54 05:39 (6) | 04:46 05:22 (5)
16:49 5 0B:45(12) | | 18:45 1 06:24(10) |20:43 46  07:15(9) [21:333 18 O5:57(6) [ 21:52 19 05:41(5)
31 08:08 08:38 (12) | | 06:55 07:21 (10) | | 04:53 05:40 (6) |
16:51 8  08:46(12) | [19:47 5 07:26(10) | |21:35 17 05:57(6)
Sonnenscheinstunden | 248 | 271 { 365 | 419 | 494 511
astr.max.mbgl.Beschattung 14 | 321 | 228 | 1012 | 725 529

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (S5:MM) Schattenende (WEA mit letztem Schatten)
o
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(Projese:

19-095-GBK-02

Beschreibung:

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10
DE-28717 Bremen

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

Berechnet:

20.08.2019 10:57/3.2.744

AR

(SHADOW - Kalender
\Berechnung: ZusatzbelastungSchattenrezeptor: H-I108

Tag im Monat

.

(Voraussetzungen fii
Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

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

Sonnenscheinstunden |
astr.max.mdgl.Beschattung |

1 Juli

1| 04:47
| 21:52
2| D4:47
| 21:52

3 | 04:48
[ 21:51
41 04:49
j 21:51

5 | 04:50
| 21:50
6| 04:51
| 21:50
7| 04:52
| 21:49
8| 04:53
| 21:48
9| 04:54
| 21:48

10 | 04:55
| 21:47

11 | 04:56
| 21:46

12 | 04:57
| 21:45

13 | 04:58
| 21:44

14 | 04:59
| 21:43

15 | 05:01
| 21:42

16 | 05:02
| 21:41

17 | 05:03
| 21:40
18 | 05:05
1 21:39

19 | 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
25| 05:15
| 21:29

26 | 05:16
| 21:27

27 | 05:18
| 21:26

28 | 05:20
| 21:24

29 | 05:21
| 21:22

30 | 05:23
| 21:21
31| 05:25
| 21:19
514

18
17
16
15
13
12
10
13
14
13
12
14
16
17
18
19
20
21
21
22
22
23
23
22
21
19
17
16
14
18
22
538

| August

05:22 (5) { 05:26
05:40 (5) | 21:17
05:23 (5) | 05:28
05:40 (5) | 21:16
05:24 (5) | 05:30
05:40 (5) | 21:14
05:25 (5) | 05:31
05:40 (5) | 21:12
05:25 (5) | 05:33
05:38 (5) | 21:10
05:26 (5) | 05:35
05:38 (5) | 21:08
05:27 (5) | 05:36
05:37 (5) | 21:06
05:28 (5) | 05:38
05:58 (6) | 21:04
05:29 (5) | 05:40
06:00 (6) | 21:02
05:30 (5) | 05:42
06:01 (6) | 21:00
05:50 (6) | 05:43
06:02 (6) | 20:58
05:49 (6) | 05:45
06:03 (6) | 20:56
05:48 (6) | 05:47
06:04 (6) | 20:54
05:48 (6) | 05:49
06:05 (6) | 20:52
05:47 (6) | 05:51
06:05 (6) | 20:50
05:48 (6) | 05:52
06:07 (6) | 20:47
05:47 (6) | 05:54
06:07 (6) | 20:45
05:46 (6) | 05:56
06:07 (6) | 20:43
05:46 (6) | 05:58
06:07 (6) | 20:41
05:46 (6) | 05:59
06:08 (6) | 20:39
05:46 (6) | 06:01
06:08 (6) | 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) | 20:30
05:49 (6) | 06:08
06:10 (6) | 20:27
05:50 (6) | 06:10
06:09 (6) | 20:25
05:52 (6) { 06:12
06:09 (6) | 20:23
05:53 (6) | 06:14
06:09 (6) | 20:20
05:55 (6) | 06:16
06:09 (6) | 20:18
05:56 (6) | 06:17
06:34 (7) | 20:15
05:58 (6) | 06:19
06:38 (7) | 20:13

| 462

|

Sonnenaufgang  (SS:MM)

Sonnenuntergang {SS:MM)

24
24
22
23
24
26
27
27
28
28
29
40
44
46
47
48
47
47
46
44
M1
38
39
40
40
40
40
40
40
39
38

1126

Minuten mit Schatten

r Berechnung des Schattenwurfs

2019

| September

05:59 (6) | 06:21
06:39 (7) | 20:11
06:01 (6) | 06:23
06:41 (7) | 20:08
06:02 (6) | 06:25
06:41 (7) | 20:06
06:20 (7) | 06:26
06:43 (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) | 06:32
06:45 (7) | 19:56
06:17 (7) } 06:33
06:44 (7) 1 19:54
06:17 (7) | 06:35
06:45 (7) | 19:51
06:17 (7) | 06:37
06:45 (7) | 19:49
06:16 (7) | 06:39
06:45 (7) | 19:46
06:17 (7) | 06:41
07:18 (9} | 19:44
06:19 (7) | 06:42
07:21 (9) | 19:41
06:20 (7) | 06:44
07:22 (9) | 19:39
06:22 (7) | 06:46
07:24 (9) | 19:36
06:23 (7) | 06:48
07:25 (9) ] 19:34
06:25 (7) | 06:50
07:26 (9) | 19:31
06:27 (7) | 06:51
07:28 (9) | 19:29
06:28 (7) | 06:53
07:28 (9) | 19:26
06:30 (7) | 06:55
07:28 (9) | 19:24
06:32 (7) | 06:57
07:29 (9} | 19:21
06:52 (9) | 06:58
07:30 (9) | 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) | 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) | 07:09
07:29 (9) | 19:04
06:48 (9) | 07:11
07:28 (9) | 19:01
06:48 (9) | 07:13
07:27 (9) | 18:59
06:49 (9) |

07:27 (9) |

35
33
30
27
25
23
22
20
18
15
13

10

11

07:59 (11)
08:10 (11)

| Oktober

06:50 (9) | 07:15
07:25 (9) | 18:56
06:52 (9) | 07:17
07:25 (9) | 18:54
06:54 (9) | 07:18
07:24 (9) | 18:51
06:56 (9) | 07:20
07:23 (9) | 18:49
06:57 (9) | 07:22

07:22 (10) | 18:47

06:59 (9) | 07:24

07:22 (10) | 18:44
07:01 (10) | 07:26
07:23 (10) | 18:42
07:02 (10) | 07:28
07:22 (10) | 18:39
07:04 (10) | 07:29
07:22 (10) | 18:37
07:06 (10) | 07:31
07:21 (10) | 18:34
07:08 (10) | 07:33
07:21 (10) | 18:32
07:09 (10) | 07:35
07:19 (10) | 18:30
07:11 (10) | 07:37
07:18 (10) | 18:27
07:13 (10) | 07:39
07:17 (10) | 18:25

| 07:41
] 18:23
07:43
8 20

\‘H
S

818

e

8:16
7:48

e
U1 -
=7

8:11
7:52
8:09
7:54

HROHMOHOHNORO RO RO
S5Ss OmORO RO
bohs
& B a&

8:00

330

15
18
21
23
23
23
21
18
16
13
10

15
18
21
23
298

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

{ November

07:57 (11) | 07:13
08:12 (11) | 16:45
07:55 (11) | 07:15
08:13 (11) | 16:43
07:53 (11) | 07:17
08:14 (11) | 16:41
07:52 (11) | 07:19
08:15 (11) | 16:39
07:52 (11) | 07:21
08:15 (11) | 16:37
07:52 (11) | 07:23
08:15 (11) | 16:35
07:54 (11) | 07:25
08:15 (11) | 16:33
07:56 (11) | 07:27
08:14 (11) [ 16:31
07:58 (11) | 07:29
08:14 (11) [ 16:29
08:00 (11) | 07:31
08:13 (11) | 16:28
08:02 (11) | 07:33
08:12 (11) | 16:26
08:04 (11) | 07:35
08:11 (11) | 16:24
08:06 (11) | 07:37
08:10 (11) | 16:23

] 07:39
16:21
7:41
6:19
7:43
5 18

NoO N
EYE
O\O\

615
7:48
6:13
750

N
I
NN

610
7:54
6:09
756

SEQRSESESES5SES

HOHOHOHOH
RPN NG
OO DN oL
b—‘U’l N O

|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
I
I
|
|
|

08:01 (12) | 08 03
08:10 (12) | 16:03
07:59 (12) | 08:04
08:14 (12) | 16:0
07:57 (12) | 08: 06
08:15 (12) | 16:01
07:56 (12) | 08:08
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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(Frojeics
19-095-GBK-02

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

Lizenzierter Anwender:

T&H Ingeniéure GmbH

Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

20.08.2019 10:57/3.2.744

L

Sonnenuntergang (SS$:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenende

(WEA mit letztem Schatten)

L =
P ™
SHADOW - Kalender
\Berechnung: ZusatzbelastungSchattenrezeptor: I - 10 9 )
(Voraussetzungen fiir Berechnung des Schattenwurfs h
Referenzjahr fur Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Mérz | Aprit | Mai | Juni
1]08:35 | 08:06 08:36 (12) | 07:08 07:35 (11) | 06:53 07:18 (10) | 05:43 06:19 (7) | 04:52 05:25 (5)
16:02 |16:53 25 09:01(12) [17:50 17 07:52(11)[19:49 26 07:44(9) | 20:45 29 06148 (7)|2L:36 24  05:49(5)
2] 08:35 | 08:04 08:36 (12) | 07:06 07:33 (11) | 06:50 07:16 (10) | 05:41 06:20 (7) | 04:51 05:24 (5)
16:04 |16:55 26 09:02 (12) [ 17:52 19 07:52(11) {19:51 30 07:46(9) | 20:47 27 06:47(7)|21:37 25 05:49(5)
3]08:35 | 08:02 08:36 (12) | 07:04 07:30 (11) | 06:48 07:14 (9) | 05:39 06:20 (7) | 04:50 05:23 (5}
] 16:05 |16:57 26 09:02(12) [17:54 22 07:52(11) | 19:53 33 07:47(9) | 20:49 26 06146 (7)|21:38 27 05:50(5)
4]08:35 | 08:01 08:36 (12) | 07:01 07:28 (11) | 06:96 07:11 (9) | 05:37 06:21 (7) | 04:49 05:23 (5)
16:06 |16:59 26 09:02(12) [ 17:56 24 07:52(11) [19:54 36 07:47(9) |20:50 24 06:45(7) {2139 28 05:51(5)
5| 08:35 | 07:59 08:37 (12) | 06:59 07:27 (11) | 06:43 07:09 (9) | 05:35 06:21 (7) | 04:48 05:22 (5)
16:07 117:01 25 09:02(12) | 17:58 23 Q7:50(11) | 19:56 39 07:48(9) |20:52 23 06:44(7) {214l 30 05:52(5)
6 | 08:34 | 07:57 08:38 (12) | 06:57 07:27 (11) | 06:41 07:07 (9) | 05:33 06:01 (6) | 04:48 05:21 (5)
16:08 |17:04 23 09:01(12) [18:00 23 07:50(11)|19:58 40 07:47(9) | 20:54 22 06:43(7)| 2142 31 05:52(5)
7(08:34 | 07:55 08:39 (12) | 06:54 07:29 (11) | 06:38 07:07 (9) | 05:31 05:59 (6) | 04:47 05:21 (5)
16:10 [17:06 21 09:00(12) | 18:01 20 07:49(i1) [20:00 41 07:48(9) | 20:56 22 06:41(7)[21:43 32 0553 (5)
8 08:33 | 07:53 08:40 (12) | 06:52 07:29 (11) | 06:36 07:06 (9) | 05:29 05:57 (6) | 04:46 05:20 (5)
16:11 {17:08 19 08:59(12) | 18:03 18 07:47(11)[20:02 41 07:47(9) |20:58 21 06:39(7)|21:44 33 05:53(5)
9| 08:33 | 07:51 08:41 (12) | 06:49 07:31 (11) | 06:33 07:06 (9) | 05:27 05:56 (6) | 04:46 05:20 (5)
16:12 |17:10 17 08:58(12) | 18:05 15 07:46(11)[20:04 41 07:47(9) |20:59 17 06:37(7)|21:45 34 05:54(5)
10 | 08:32 | 07:50 08:42 (12) | 06:47 07:33 (11) | 06:31 07:06 (9) | 05:25 05:54 {6) | 04:45 05:19 (5)
16:14 117:12 13 08:55(12) | 18:07 9 07:42(i1)[20:06 41 07:47(9) |21:01 12 06:06 (6)]|21:46 35 05:54(5)
11 | 08:32 { 07:48 08:46 (12) | 06:45 | 06:29 07:05 (9) | 05:23 05:52 (6) | 04:45 05:19 (5)
16:15 |17:14 6 08:52(12) | 18:09 20:08 41 07:46(9) [21:03 14 06:06(6) | 21:46 36 05:55(5)
12| 08:31 | 07:46 | 06:42 06:26 07:05 (9) | 05:21 05:51 (6) | 04:44 05:19 (5)
16:17 [ 17:16 ] 18:11 20:00 41 07:46(9) [21:05 16 06:07 () | 21:47 37 0556 (5)
13 08:30 107:44 | 06:40 06:24 07:05 (9) | 05:19 05:49 (6) | 04:44 05:18 (5)
16:19 {17:18 ] 18:13 20111 41 07:46(9) |21:06 18 06:07 (6) [21:48 37 05:55(5)
14| 08:29 {07:41 ] 06:37 06:21 07:05 (9) | 05:18 05:47 (6) | 04:43 05:18 (5)
16:20 j 17:20 ] 18:15 20:13 40 07:45(9) [21:08 20 06:07 () |21:49 38  05:56(5)
15 | 08:28 1 07:39 | 06:35 06:19 07:05 (9) | 05:16 05:46 (6) | 04:43 05:18 (5)
16:22 17:22 ]18:17 20:15 39 07:44(9) |21:10 22 06:08(6) [21:49 38 0556 (5)
16 | 08:27 07:37 ] 06:32 06:17 07:06 (9) | 05:14 05:44 (6) | 04:43 05:19 (5)
16:24 17:24 j18:19 20:17 38 07:44(9) |21:12 23 06:07(6) [21:50 38 05:57(5)
17  08:26 07:35 ] 06:30 06:14 07:06 (9) | 05:12 05:43 (6) | 04:43 05:19 (5)
16:25 | 17:26 | 18:21 20:19 36 07:42(9) |21:13 25 06:08(6) |21:50 38 05:57(5)
18 § 08:25 {07:33 | 06:27 06:12 06:38 (7) | 05:11 05:43 (6) | 04:43 05:19 (5)
16:27 17:28 {18:23 20221 40 07:41(9) |21:15 24 06:07(6) [21:51 38 05:57(5)
19 | 08:24 07:31 | 06:25 06:10 06:36 (7) | 05:09 05:43 (6) | 04:43 05:19 (5)
16:29 17:30 | 18:24 2023 42 07:40(9) |21:17 24 06:07 (6) |21:51 39 05:58(5)
20 | 08:23 07:29 [ 06:23 06:07 06:34 (7) | 05:08 05:43 (6) | 04:43 05:19 (5)
16:31 17:32 | 18:26 2024 43 07:39(9) |21:18 23 06:06 (6) | 2L:52 39 05:58(5)
21 | 08:22 07:27 | 06:20 06:05 06:32 (7) | 05:06 05:44 (6) | 04:43 05:19 (5)
16:32 17:34 | 18:28 20226 43 07:37(9) |21:20 22 06:06(6) [21:52 39 05:58(5)
22 | 08:21 08:53 (12) | 07:24 | 06:18 06:03 06:29 (7) | 05:05 05:45 (6) | 04:43 05:19 (5)
16:33 2 08:55(12) | 17:36 | 18:30 2028 42 07:34(9) |21:21 21 06:06(6) |21:52 39 05:58(5)
23 | 08:19 08:52 (12) | 07:22 | 06:15 06:00 06:27 (7) | 05:03 05:45 (6) | 04:43 05:20 (5)
]16:36 4 08:56(12) | 17:38 | 18:32 2030 40 07:32(9) [21:23 20 06:05(6) | 21:53 3% 0559 (5)
24 | 08:18 08:50 (12) | 07:20 07:47 (11) | 06:13 05:58 06:25 (7) | 05:02 05:45 (6) | 04:43 05:20 (5)
16:38 7 08:57(12) | 17:40 1 07:48(11) | 18:34 2032 36 07:28(9) |21:25 20 06:05(6) [21:53 39 05:59 (5)
25 | 08:17 08:49 (12) | 07:18 07:45 (11) | 06:10 05:56 06:23 (7) | 05:00 05:46 (6) | 04:44 05:20 (5)
16:40 10 08:53(12) |17:42 5 07:50(11) | 18:36 2034 26 06:49(7) [21:26 18  06:04(6) | 2L:53 3% 05:59(5)
26 | 08:15 08:47 (12) | 07:15 07:42 (11) | 06:08 06:33 (10) | 05:54 06:21 (7) | 04:59 05:31 (5) | 04:44 05:21 (5)
|16:42 12 08:59(12) |17:44 8 07:50(11) | 18:38 5 06:38(10))20:36 28 06:49(7) [21:28 26 06:04(6) | 21: 38 05:59 (5)
27 | 08:14 08:45 (12) | 07:13 07:40 (11) | 06:05 06:31 (10) | 05:51 06:19 (7) | 04:58 05:30 (5) | 04:44 05:21 (5)
|16:44 15 09:00(12) |17:46 11 07:51(11)[18:40 8 06:39(10)|20:37 30 06:49(7) 2129 26 06:03(6) |2L:53 38 05:59(5)
28 | 08:12 08:44 (12) | 07:11 07:38 (11) | 06:03 06:28 (10) | 05:49 06:19 (7) | 04:56 05:29 (5) | 04:45 05:22 (5)
|16:46 17 09:01(12) [17:48 14 O07:52(11) (1841 11 06:39(10) |20:39 30 06:49(7) |21:30 27 06:02(6) [21:53 38 06:00(5)
29 | 08:11 08:42 (12) | 06:00 06:26 (10) | 05:47 06:19 (7) | 04:55 05:28 (5) | 04:45 05:21 (5)
|16:48 19 09:01(12) |18:43 14 06:40(10) |20:41 30 06:49(7) |21:32 28 06:01(6) |21:52 38 05:59 (5)
30 | 08:09 08:40 (12) { 05:58 06:23 (10) | 05:45 06:19 (7) | 04:54 05:27 (5) | 04:46 05:22 (5)
|16:49 21 09:01(12) |18:45 18  06:41(9) [20:43 29 06:48(7) |21:33 24 05:58(6)|21:52 38 06:00 (5)
31| 08:08 08:38 (12) | | 06:55 07:21 (10) | | 04:53 05:26 (5) |
|16:51 23 09:01(12) 119:47 23 07:44(9) | |21:35 22 05:48(5) |
Sonnenscheinstunden | 248 271 | 365 | 419 | 494 | 511
astr.max.mdgl.Beschattung | 130 266 | 269 | 1103 | 686 i 1062
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
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(ro}ekt:

19-095-GBK-02

Beschreibung:

Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieaniagen

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzlerter Anwender:

T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10
DE-28717 Bremen

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

Berechnet;

20.08.2019 10:57/3.2.744

. =
o it
SHADOW - Kalender
(Berechnung: ZusatzbelastungSchattenrezeptor: I - IO 9 )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober | November | Dezember
1] 04:47 05:22 (5) | 05:26 05:59 (6) | 06:21 07:04 (9) | 07:15 | 07:13 | 08:09
|21:52 37 05:59(5)|21:17 18 06:17 (6) | 20:11 41 07:45(9) | 18:56 | 16:45 | 15:59
2| 04:47 05:23 (5) | 05:28 06:01 (6) | 06:23 07:04 (9) | 07:17 | 07:15 08:13 (12) | 08:11
|21:52 37 06:00(5) | 21:16 16 06:17(6) | 20:08 41  07:45(9) | 18:54 |16:43 11 08:24 (12) | 15:58
3| 04:48 05:24 (5) | 05:30 06:02 (6) | 06:25 07:04 (9) | 07:18 | 07:17 08:11 (12) | 08:12
|21:51 36 06:00(5)[21:14 14 06:16 (6) | 20:06 41  07:45(9) | 18:51 | 16:41 15 08:26 (12) | 15:58
4| 04:49 05:25 (5) | 05:31 06:04 (6) | 06:26 07:04 (9) | 07:20 | 07:19 08:10 (12) | 08:14
|21:51 35 06:00(5)|21:12 12 06:16(6) | 20:03 41 07:45(9) | 18:49 |16:39 19  08:25 (12) | 15:57
5[ 04:50 05:25 (5) | 05:33 06:05 (6) | 06:28 07:03 (9) | 07:22 08:11 (11) | 07:21 08:09 (12) | 08:15
[21:50 34 05:59(5)|21:10 18 06:46 (7) | 20:01 41 07:44(9) | 18:47 9 08:20(11)| 16:37 21 08:30 (12) | 15:56
6 | 04:51 05:26 (5) | 05:35 06:07 (6) | 06:30 07:03 (9) | 07:24 08:07 (11) | 07:23 08:08 (12) | 08:17
}21:50 33 05:59(5) | 21:08 21 06:49(7) | 19:59 41  07:44(9) | 18:44 15 08:22(11) | 16:35 23 08:31(12) | 15:56
7 | 04:52 05:27 (5) | 05:36 06:09 (6) | 06:32 07:03 (9) | 07:26 08:05 (11) | 07:25 08:07 (12) | 08:18
|21:49 32 05:59(5)}21:06 21 06:51(7) | 19:56 41  07:44(9)|18:42 18 08:23(11)| 1633 24 08:31(12) ] 15:55
8| 04:53 05:28 (5) | 05:38 06:10 (6) | 06:33 07:03 (9) | 07:28 08:04 (11) | 07:27 08:06 (12) | 08:19
}21:48 31 05:59(5) | 21:04 21 06:52(7)|19:54 39  07:42(9) | 18:39 20 08:24(11)| 1631 26 08:32(12) | 1555
9| 04:54 05:29 (5) | 05:40 06:31 (7) | 06:35 07:04 (9) | 07:29 08:02 (11) | 07:29 08:06 (12) | 08:21
}21:48 30 05:59(5)j21:02 22 06:53(7) | 1951 37  07:41(9)|18:37 23 08:25(11)| 16:29 26 08:32(12) | 15:54
10 | 04:55 05:30 (5) | 05:42 06:30 (7) | 06:37 07:06 (9) | 07:31 08:02 (11) | 07:31 08:06 (12) | 08:22
|21:47 28 05:58(5)|21:00 25 06:55(7)[19:49 34  07:40(9)|18:3¢ 23 08:25(l1)| 16:28 26  08:32(12) | 15:54
11| 04:56 05:31 (5) | 05:43 06:29 (7) | 06:39 07:08 (10) | 07:33 08:02 (11) | 07:33 08:07 (12) | 08:23
21146 27 05:58(5) | 20:58 26 06:55(7) 19146 31 07:39(9) | 18:32 24 08:26(11)[ 16:26 26  08:33(12) | 15:54
12 | 04:57 05:32 (5) | 05:45 06:28 (7) | 06:41 07:09 (10) | 07:35 08:04 (11) | 07:35 08:09 (12) | 08:24
{21:45 25 05:57(5)]20:56 27 06:55(7)|19:44 28  07:37(9) | 18:30 22 08:26 (11)| 16:24 24 08:33(12) | 15:53
13 | 04:58 05:33 (5) | 05:47 06:28 (7) | 06:42 07:11 (10) | 07:37 08:06 (11) ] 07:37 08:11 (12) | 08:25
{21:44 24 05:57(5)|20:54 28 06:56(7) | 19:41 25  07:36(9) | 18:27 19 08:25(11)|16:22 22 08:33(12) | 15:53
14 | 04:59 05:34 (5) | 05:49 06:27 (7) | 06:44 07:13 (10) | 07:39 08:08 (11) | 07:39 08:13 (12) | 08:26
[21:43 22 05:56(5) |20:52 29 06:56(7)[19:39 21 07:34(9) | 18:25 17 08:225(11) | 16:21 20 08:33(12) | 15:53
15 § 05:01 05:35 (5) | 05:51 06:27 (7) | 06:46 07:15 (10) | 07:41 08:10 (11) | 07:41 08:15 (12) | 08:27
]21:42 26 06:07(6) | 20:50 29 D06:56(7) [19:36 17 07:32(9) |18:23 15 08:25(11)| 16:19 18 08:33(12) | 15:53
16 ] 05:02 05:37 (5) | 05:52 06:26 (7) | 06:48 07:16 (10) | 07:43 08:12 (11) | 07:43 08:17 (12) | 08:28
121:41 28 06:10(6) | 20:47 29 06:55(7) | 19:3¢ 13 07:20(10) | 18:20 12 08:24 (11)| 16:18 16 08:33(12) | 15:53
17 | 05:03 05:38 (5) | 05:54 06:26 (7) | 06:50 07:18 (10) | 07:44 08:14 (11) | 07:44 08:19 (12) | 08:29
121:40 27 06:11(6) | 20:45 30 06:56(7)|19:31 10 07:28 (10) | 18:18 9 08:23(11)| 16:16 13 08:32(12) | 15:53
18 | 05:05 05:39 (5) | 05:56 06:27 (7) | 06:51 07:20 (10) | 07:46 08:16 (11) | 07:46 08:21 (12) | 08:30
]21:39 26 06:12(6) | 20:43 29  06:56 (7) | 19:29 7 07:27(10) | 18:16 5 08:21(11) ] 16:15 11  08:32(12) | 15:53
19 | 05:06 05:40 (5) | 05:58 06:28 (7) | 06:53 07:22 (10) | 07:48 08:18 (11) | 07:48 08:23 (12) | 08:31
121:37 26 06:13(6) | 20:41 27  06:55(7) | 19:26 3 07:25(10) | 18:13 2 08:20 (11) | 16:13 8  08:31(12) | 15:54
20 | 05:07 05:56 (6) | 05:59 06:30 (7) | 06:55 | 07:50 | 07:50 08:26 (12) | 08:32
|21:36 18 06:14(6) | 20:39 33 07:32(9) | 19:24 ] 18:11 | 16:12 6 08:32(12) | 15:54
21| 05:09 05:55 (6) | 06:01 06:32 (7) | 06:57 | 07:52 | 07:52 08:28 (12) | 08:32
]21:35 20 06:15(6) | 20:36 40 07:37 (9) | 19:21 ] 18:09 | 16:10 3 08:31(12) | 15:54
22| 05:10 05:55 (6) | 06:03 06:34 (7) | 06:58 | 07:54 | 07:54 | 08:33
]21:33 20 06:15(6) | 20:34 41 07:39(9) | 19:19 | 18:06 | 16:09 | 15:55
23| 05:12 05:55 (6) | 06:05 06:35 (7) | 07:00 | 07:56 | 07:56 | 08:33
|21:32 21 06:16(6) | 20:32 43 07:40(9) ) 19:16 | 18:04 | 16:08 | 15:55
24| 05:13 05:54 (6) | 06:07 06:37 (7) | 07:02 | 07:58 | 07:57 | 08:34
|21:30 22 06:16(6) | 20:30 43 07:42(9) | 19:14 | 18:02 | 16:06 | 15:56
25 | 05:15 05:54 (6) | 06:08 06:39 (7) | 07:04 | 08:00 | 07:59 | 08:34
121:29 23 06:17(6) | 20:27 42 07:43(9) | 19:11 | 18:00 | 16:05 | 15:56
26 | 05:16 05:53 (6) | 06:10 06:40 (7) | 07:06 | 08:02 | 08:01 | 08:35
121:27 24 06:17(6) | 20:25 40  07:43 (9) | 19:09 | 17:58 | 16:04 | 15:57
27| 05:18 05:54 (6) | 06:12 06:42 (7) | 07:07 | 07:04 | 08:03 | 08:35
|21:26 24 06:18(6) | 20:23 37 07:44(9) | 19:06 | 16:55 | 16:03 | 15:58
28 | 05:20 05:53 (6) | 06:14 07:08 (9) | 07:09 | 07:06 | 08;04 | 08:35
|21:24 25 06:18(6) ] 20:20 37  07:45(9) | 19:04 | 16:53 | 16:02 | 15:58
29 | 05:21 05:55 (6) | 06:16 07:06 (9) | 07:11 | 07:08 | 0B:06 | 08:35
|21:23 23 06:1B(6) | 20:18 39  07:45(9) | 19:01 | 16:51 ] 16:01 | 15:59
30 { 05:23 05:56 (6) | 06:17 07:06 (9) | 07:13 | 07:09 | 08:08 | 08:35
|21:21 22 06:18(6) | 20:15 39 07:45(9) | 18:59 | 16:49 | 16:00 | 16:00
311} 05:25 05:58 (6) | 06:19 07:05 (9) | ] 07:11 | | 08:35
j21:19 20 06:18(6) | 20:13 41  07:46(9) | | 16:47 | | 16:01
Sonnenscheinstunden | 514 | 462 | 384 | 330 | 259 | 232
astr.max.mdgl.Beschattung | 826 | 917 | 552 | 233 | 358 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (S5:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (S5:MM) Schattenende (WEA mit letztem Schatten)
-
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(Profekt: Beschreibung:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender:

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

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

Berechnet:

20.08.2019 10:57/3.2.744

-
(SHADOW - Kalender
\Berechnung: ZusatzbelastungSchattenrezeptor: J - 10 10

LS

(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |M&rz  [April  |Mai 1 Juni 13ul | Aug | SeptembesO | Novembey €
1|08:36 10:18 (2) | 08:06 07:08 06:53 | 0543 | 04:52 04:47 05:26  |06:21  [07:15  [07:13 | 08:09
16:02 26 10:44 (2) | 16:53 17:50 19:49 | 20145 | 21:36 21:52 21:17  |20:11 | 18:56 | 16145 | 15:59
2| 08:35 10:18 (2) | 08:04 07:06 06:50 | 05:41 | 04:51 04:47 05:28  J06:23  [07:17  [07:15 | 08:11
16:03 25 10:43 (2) | 16:55 17:52 19:51 | 20047 [ 21:37 21:52 21:16  }20:08 | 18:54 | 16143 | 15:58
3]08:35 10:19 (2) | 08:03 07:04 06:48 | 05:39 | 04:50 04:48 05:20 |06:24  |07:18  [07:17 | 08:12 10:15(2)
16:04 24 10:43 (2) | 16:57 17:54 19:53  [20:49 | 21:38  |20:51  j28:14  |20:06  [18:51 | 1641|1557 5 10:20(2)
4] 08:35 10:21 (2) | 08:01 07:01 06:45 | 05:37 | 04:49 0449 | 05:31  |06:26 | 07:20 | 07:19 | 08:14 10:12 (2)
16:06 23 10:44 (2) | 16:59 17:56 19:54  |20:50 | 21:40 21:51 2112 §20:03 [ 18:49  [16:38 1557 11 10:23(2)
5 | 08:35 10:21 (2) | 07:59 06:59 06:43 | 05:35 | 04:48 04:50 05:33  |06:28 | 07:22 07:21 08:15 10:11(2)
16:07 22 10:43 (2) | 17:01 17:58 19:56  |20:52 2141 21:50 21:10  §20:01 | 18:47 16:37 15:56 14 10:25(2)
6| 08:34 10:23 (2) | 07:57 06:57 06:41 [ 05:32 | 04:47 04:50 05:35 [06:30 [07:24 [ 07:23 08:17 10:10 (2)
|16:08 20 10:43(2) | 17:03 17:59 19:58 2054 | 2142 21:50 21:08  [19:59 | 18:44 16:35 1555 17 10:27(2)
7 | 08:34 10:24(2) | 07:55 | 06:54 06:38 | 05:31 | 04:47 04:51 05:36 |06:32  [07:26 | 07:25 08:18 10:09 (2)
16:10 18  10:42(2) | 17:05 | 18:01 20:00 |20:56 | 21:43 21:49 21:06  [19:56 | 18:42 16:33 15:55 19 10:28(2)
8| 08:33 10:25 (2) | 07:53 06:52 06:36 | 05:29 | 04:46 04:52 05:38 | 06:33 | 07:28 [ 07:27 08:19 10:09 (2)
|16:11 16  10:41(2) [ 17:07 18:03 20:02  |20:58 | 21:44 21:48 21:04  [19:54 | 18:39 16:31 1554 21 10:30(2)
9]08:33 10:27 (2) | 07:52 06:49 | 06:33 | 05:27 04:45 04:53 05:40 | 06:35 | 07:29 07:29 08:21 10:09 (2)
|16:12 13 10:40(2) | 17:09 18:05  |20:04 | 20:59 2145 | 21:48 21:02 | 19:51 | 18:37 16:29 1554 22 10:31(2)
10 | 08:32 10:30 (2) | 07:50 06:47 | 06:31 | 05:25 04:45 | 04:55 05:42  [06:37 | 07:31 07:31 08:22 10:08 (2)
|16:14 9 10:39(2) | 17:12 18:07 |20:06 |21:01 | 21:46 21:47 21:00  [19:49 | 18:34 16:28 15:5¢ 23 10:31(2)
11 | 08:32 07:48 06:45 | 06:28 | 05:23 04:44 | 04:56 05:43  |06:39 | 07:33 07:33 08:23 10:09 (2)
| 16:15 17:14 18:09  |20:08  |21:03 21:47 21:46 20:58 [19:46 | 18:32 16:26 1553 24 10:33(2)
12 | 08:31 07:46 06:42 | 06:26 | 05:21 04:44 04:57 05:45  |06:41 | 07:35 | 07:35 08:24 10:08 (2)
| 16:17 17:16 1811  |20:09 | 21:05 21:47 21:45 20:56  {19:44 | 18:30 16:24 15:53 26 10:34(2)
13 | 08:30 07:44 06:40 | 06:24 | 05:19 04:44 04:58 | 05:47 [06:42 | 07:37 | 07:37 08:25 10:08 (2)
| 16:18 17:18  [1813  [20:11 | 21:07 21:48 21:44  |20:54  [1941 | 18:27 16:22 15:53 27 10:35(2)
14 | 08:29 07:42 06:37 | 0621 | 05:17 04:43 04:59  |05:49  [06:44 | 07:39 07:39 08:27 10:08 (2)
| 16:20 17:20 1815 |20:13 | 21:08 21:49 21:43  |20:52  [19:39 | 18:25 16:21 1553 27 10:35(2)
15 | 08:28 07:39 06:35 | 06:19 | 05:16 04:43 05:00 | 05:50 | 06:46 07:41 07:41 08:27 10:09 (2)
| 16:22 17:22 1817 20015 | 21:10 21:49 21:42 |20:50 [ 19:36 18:22 16:19 15:53 27 10:36(2)
16 | 08:27 07:37 | 06:32 | 06:17 05:14 04:43 05:02 | 05:52 | 06:48 07:43 | 07:43 08:28 10:09 (2)
| 16:23 17:24 1819 | 20:17 21:12 21:50 21:41 | 20047 | 19:34 18:20 16:18  |15:553 28 10:37(2)
17 | 08:26 07:35  [06:30 | 06:14 05:12 | 04:43 05:03 | 05:54 | 06:49 07:44 07:45 | 08:29 10:09 (2)
| 16:25 17:26  |1821  |20:119 | 2113 21:51 21:40  [20:45 | 19:31 18:18 16:16 | 15:53 28 10:37(2)
18 | 08:25 07:33 | 06:27 |06:12 | 05:11 04:42 05:04 | 05:5 | 06:51 07:46 07:46 | 08:30 10:10 (2)
| 16:27 17:28 1823 |20:21 21:15 21:51 21:39 |20143 | 19:29 18:15 16:14 1553 28 10:38(2)
19 | 08:24 07:31 | 06:25 | 06:10 05:09 04:42 05:06 | 05:58 | 06:53 07:48 07:48 | 08:31 10:10 (2)
| 16:29 17:30 1824 | 20:23 21:17 21:52 |21:37 20141 | 19:26 18:13 16:13 1553 29 10:39(2)
20 | 08:23 07:29 | 06:23 | 06:07 05:07 04:42 | 05:07 | 05:59 | 06:55 07:50 07:50 | 08:32 10:10 (2)
| 16:30 17:32 118:26 | 20:24 21:18 20:52 [21:36 20039 | 19:24 18:11 16:12 1554 29 10:39(2)
21| 08:22 07:27  j06:20 | 06:05 05:06 04:43 05:09 | 06:01 | 06:57 07:52 07:52 | 08:32 10:11 (2)
| 16:32 17:3¢ {1828  |20:26 21:20 21:52 21:35  |20:36 [ 19:21 18:09 16:10 [ 15:54 29 10:40(2)
22 | 08:21 07:24 | 06:18 | 06:03 05:04 04:43 05:10 | 06:03 | 06:58 07:54 07:54 | 08:33 10011 (2)
| 16:34 17:36  [18:30  |20:28 21:22 2052 |21:33 20034 | 19:19 18:06 16:09 |15:554 29 10:40(2)
23 | 08:19 07:22 ] 06:15 | 06:00 05:03 04:43 | 05:12 | 06:05 07:00 07:56 | 07:56 | 08:33 10:12 2)
| 16:36 17:38 {1832 |20:30 21:23 20:53 2132|2032 19:16 18:04 | 16:08 | 1555 29 10:41(2)
24 | 08:18 07:20 | 06:13  |05:58 | 05:02 04:43 | 05:13 | 06:07 07:02 07:58 | 07:57 | 08:34 10:12 (2)
| 16:38 17:40 1834  |20:32 | 21:25 20:53 | 21:31 [20:30 [19:24 | 18:02 16:06 | 15555 29 10:41(2)
25 | 08:17 07:18 | 06:10 | 0556 | 05:00 04:43 | 05:15 | 06:08 | 07:04 08:00 07:59 | 08:34 10:13 (2)
| 16:40 17:42 {1836  |20:3¢ | 21:26 20:53  |21:29 | 20:27 19:11 18:00 16:05 | 15:556 29 10:42(2)
26 | 08:15 [07:15  {06:08 | 05:54 04:59 04:44 | 05:16 | 06:10 07:06 08:02 0801 |08:35 10:13 (2)
16:42 |17:44  {18:38 20:36 21:28 20:53  |21:27 | 20025 19:09 17:58 | 16:04 | 15:57 29 10:42(2)
27 | 08:14 107:13 | 06:05 05:51 04:58 [ 0444 | 0518 | 06:12 07:07 07:04 | 08:03 | 08:35 10:14 (2)
16:44 |17:46  }18:39 20:37 21:29  [21:53 | 21:26 | 20:23 19:06 16:55  [16:03 | 1557 28  10:42(2)
28 | 08:12 107:11 | 06:03 | 05:49 04:56 | 04:45 | 05:19 | 06:14 07:09 07:06 | 08:04 | 08:35 10:14(2)
16:45 [17:48  }18:41  |20:39 21:31  [20:53  |21:24 | 20:20 19:04 16:53 | 16:02 | 1558 28 10:42(2)
29 | 08:11 | | 06:00 05:47 04:55  [04:45 | 05:21 | 06:16 07:11 07:08 | 08:06 | 08:35 10:15 (2)
16:47 i }18:43 20:41 21:32  |20:53  |21:23 | 20:18 19:01 1651  [16:01 | 1559 28 10:43(2)
30 | 08:09 | { 05:58 05:45 04:54 | 0446 | 0523 | 06:17 07:13 07:10 | 08:08 | 08:35 10:16 (2)
16:49 | { 18:45 20:43 21:33  [20:52  |21:21 |20:15 | 18:59 | 16:49 | 16:00 | 16:00 27 10:43(2)
31| 08:08 | | 06:55 04:53 | |05:24  |06:19 | |07 | | 08:35 10:17 (2)
16:51 | | 19:47 21:35 | |21:19  [20:13 | 1647 | |16:01 26 10:43(2)
Sonnenscheinstunden | 248 | 271 | 365 419 494 | 511 | 515 | 462 | 384 330 | 29 | 232
astr.max.mdégl.Beschattung 196 1 i I | | | | | 716

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

Tag im Monat ~ Sonnenaufgang (SS5:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

windPRO 3.2.744 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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19-095-GBK-02

Beschrelbung:
Schattenwurfgutachten fir die Errichtung und den Betrieb neuer Windenergieanlagen

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenziester Anwender:

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

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

20 08. 2019 10: 57/3.2.744

(SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: K-1011

VAN

(Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender

2019

Die dargesteliten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorfliiche steht immer senkrecht zur Sonneneinfalisrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar

6:04
8:35
6:06

8:34
8:34

6:11
8:33

0f
1
[v;
1
0
1
0
it
08:23
16:30
08:22
16:32
0l
1
0
1
0
1
0

8:18
6:38

Sonnenscheinstunden |
astr.max.mdgl.Beschattung |

62

63

65
65

62
61
59
56
55
52
47
42
31
35
37
39
4
42
4
43
43

43

48
49
51
1579

| Februar

12:57 (6) | 08:06
15:27 (5) | 16:53
12:57 (6) | 08:04
15:28 (5) | 16:55
12:58 (6) | 08:02
15:29 (5) | 16:57
12:58 (6) | 08:01
15:30 (5) | 16:59
12:59 (6) | 07:59
15:32 (5) | 17:01
13:00 (6) | 07:57
15:33 (5) | 17:03
13:01 (6) | 07:55
15:34 (5) | 17:05
13:02 (6) | 07:53
15:35 (5) | 17:07
13:03 (6) | 07:51
15:35 (5) | 17:09
13:04 (6) | 07:49
15:35(5) | 17:11
13:06 (6) | 07:47
15:37 (5) | 17:14
13:08 (6) | 07:45
15:37 (5) | 17:16
13:09 (6) | 07:43
15:37 (5) | 17:18
13:11 (6) | 07:41
15:38 (5) | 17:20
13:13 (6) | 07:39
15:37 (5) | 17:22
13:16 (6) | 07:37
15:38 (5) | 17:24
15:08 (5) | 07:35
15:39 (4) | 17:26
15:09 (5) | 07:33
15:44 (4) | 17:28
15:09 (5) | 07:31
15:46 (4) | 17:30
15:10 (5) | 07:29
15:49 (4) | 17:32
15:11 (5) | 07:26
15:52 (4) | 17:34
15:11 (5) | 07:24
15:53 (4) | 17:36
15:13 (5) | 07:22
15:55 (4) | 17:38
15:13 (5) | 07:20
15:56 (4) | 17:40
15:15 (5) | 07:18
15:58 (4) | 17:42
15:16 (5) | 07:15
15:59 (4) | 17:44
15:16 (4) | 07:13
16:00 (4) | 17:46
15:16 (4) | 07:11
16:02 (4) | 17:48
15:15 (%) |

16:03 (4) |

15:15 (4) |

16:04 (4) |

15:14 (4) |

16:05 (4) |

| 271
!

52
53
55
55
57
57
58
58
58
65
70
75
79
82
85
87
89
89
8

83
81
78
74
69
63

2023

| Mérz

15:13 (4) | 07:08
16:05 (4) | 17:50
15:13 (4) | 07:06
16:06 (4) |
15:13 (4)
16:08 (4)
15:13 (4)
16:08 (4)
15:12 (4)
16:09 (4)
15:12 (4)
16:00 (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)

17:
| 07
| 17:
| 07:
| 17:
| 06:
| 17:
|
|
|
|
|
|
I
I
|
|
|
|
|
!
|
I
|
I
|
|
I
|
|

15:12 (4) |
|
|
|
|
|
|
I
|
|
|
|
I
|
|
|
I
f
|
|
i
|
I
|
I
!
|
I

WONNODRRP

O\D&WNWOW@DO\N-me\IHO\DN\IUlm\IWSHN‘QU’!\J\IWKDWND—‘

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)
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55

36
10

5
10
14
17
21
24
27
30
30
30
34
38
41
43
45
558

| April

15:25 (4) | 06:53
16:54 (3) | 19:49
15:28 (4) | 06:50
16:53 (3) | 19:51
15:31 (4) | 06:48
16:50 (3) | 19:53
16:37 (3) | 06:45
16:47 (3) | 19:54

| 06:43
1 56
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1
|
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|
|
|
|
|
|
|
|
I
|
|
|
|
I
|
|
|
|
I
|
|
|
|
|
|
!
i
|
I
|
| 419
|

47

50
51
52
53
53
53
53
53
53
52
52
51
51

49

47
45
43
41
38
35
32
28
23
16

1219

18:28 (2) | 05:43
19:15 (2) | 20:45
18:28 (2) | 05:41
19:16 (2) | 20:47
18:26 (2) | 05:39
19:16 (2) | 20:48
18:26 (2) | 05:36
19:17 (2) | 20:50
18:25 (2) | 05:34
19:17 (2) | 20:52
18:24 (2) | 05:32
19:17 (2) | 20:54
18:24 (2) | 05:30
19:17 (2) | 20:56
18:23 (2) | 05:29
19:16 (2) | 20:58
18:23 (2) | 05:27
19:16 (2) | 20:59
18:23 (2) | 05:25
19:16 (2) | 21:01
18:22 (2) | 05:23
19:15 (2) | 21:03
18:23 (2) | 05:21
19:15 (2) | 21:05
18:23 (2) | 05:19
19:15 (2) | 21:06
18:23 (2) | 05:17
19:14 (2) | 21:08
18:23 (2) | 05:16
19:14 (2) | 21:10
18:24 (2) | 05:14
19:13 (2) | 21:12
18:23 (2) | 05:12
19:11 (2) | 21:13
18:24 (2) | 05:11
19:11 (2) | 21:15
18:25 (2) | 05:09
19:10 (2) | 21:17
18:26 (2) | 05:07
19:09 (2) | 21:18
18:26 (2) | 05:06
19:07 (2) | 21:20
18:28 (2) | 05:04
19:06 (2) | 21:21
18:29 (2) | 05:03
19:04 (2) | 21:23
18:31 (2) | 05:02
19:03 (2) | 21:25
18:33 (2) 1 05:00
19:01(2) | 21:26
18:35 (2) | 04:59
18:58 (2) | 21:28
18:39 (2) | 04:58
18:55 (2) | 21:29
18:46 (2) | 04:56
18:48 (2) | 21:30
| 04:55
| 21:32
| 04:54
| 21:33
| 04:53
| 21:35
| 494
|

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

(WEA mit
(WEA mit

erstem Schatten)
letztem Schatten)

| Juni

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

WIndPRO 3.2.744 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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(Profekt: Beschrelbung: Uzenzlerter Anwender: N
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10

DE-28717 Bremen

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

20.08.2019 10:57/3.2.744

- -
"~ ==
SHADOW - Kalender
\Berechnung: ZusatzbelastungSchattenrezeptor: K - 10 11 )
(Voraussetzungen fiir Berechnung des Schattenwurfs h
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
[ Juli {August | September | Oktober | November | Dezember
110446 | 05:26 1 06:21 18:22 (2) | 07:15 | 07:13 14:40 (4) | 08:09 12:50 (6)
|21:52 | 21:17 } 20:11 52 19:14(2) | 18:56 | 16:45 72 16:15(3) | 15:59 56 15:19(5)
2)04:47 | 05:28 | 06:23 18:21 (2) | 07:16 | 07:15 14:40 (4) | 08:11 12:49 (6)
|21:52 | 21:15 }20:08 53 19:14 (2) | 18:54 | 16:43 68 16:13 (3) | 15:58 57 15:18(5)
3104:48 | 05:29 ] 06:24 18:21 (2) | 07:18 | 07:17 14:40 (4) | 08:12 12:48 (6)
|21:51 | 21:14 ]20:06 53 19:14 (2) | 18:51 | 16:41 60 16:11(3) | 15:57 60 15:19(5)
4|04:49 | 05:31 | 06:26 18:20 (2) | 07:20 | 07:19 14:40 (4) | 08:14 12:48 (6)
|21:51 | 21:12 | 20:03 53 19:13(2) | 18:49 116:39 59 15:39(4)| 15557 62  15:20(5)
5]04:50 | 05:33 | 06:28 18:20 (2) | 07:22 | 07:21 14:42 (4) | 08:15 12:47 (6)
|21:50 | 21:10 | 20:01 53 19:13(2) | 18:46 116:37 58 15:40(4)|15:556 62 15:19(5)
6]04:50 | 05:35 | 06:30 18:20 (2) | 07:24 | 07:23 14:42 (4) | 08:17 12:47 (6)
|21:50 | 21:08 | 19:58 53 19:13(2) | 18:44 | 16:35 57  15:39(4) | 15:55 64 15:20(5)
7104:51 | 05:36 | 06:32 18:20 (2) | 07:26 | 07:25 14:42 (4) | 08:18 12:47 (6)
|21:49 | 21:06 119:56 53 19:13(2) | 18:42 | 16:33 57 15:39(4) | 15:55 64 15:20(5)
8]04:52 | 05:38 | 06:33 18:19 (2) | 07:27 | 07:27 14:42 (4) | 08:19 12:47 (6)
|21:48 | 21:04 ]19:54 52 19:11(2) | 18:39 | 16:31 56 15:38 (4) | 15:54 65 15:20(5)
904:53 | 05:40 | 06:35 18:20 (2) | 07:29 | 07:29 14:43 (4) | 08:21 12:47 (6)
|21:48 | 21:02 | 19:51 51  19:11(2) | 18:37 116:29 55 15:38(4)|15:54 64 15:19(5)
10 | 04:54 ] 05:42 | 06:37 18:20 (2) | 07:31 | 07:3t 14:43 (4) | 08:22 12:46 (6)
| 21:47 | 21:00 119:49 50 19:10(2) | 18:34 116:28 54 15:37(4)|15:54 64 15:18(5)
110456  ]05:43 | 06:39 18:19 (2) | 07:33 17:11 (3) | 07:33 14:45 (4) | 08:23 12:47 (6)
|21:46 | 20:58 |19:46 50 19:09 (2) | 18:32 10 17:21(3) | 16:26 52 15:37 (4) | 15:53 64  15:19(5)
12| 04557 | 05:45 | 06:40 18:20 (2) | 07:35 16:05 (4) | 07:35 14:45 (4) | 08:24 12:47 (6)
|21:45 | 20:56 |19:44 48 19:08 (2) | 18:30 35 17:24(3) | 16:24 52 15:37(4) | 15:53 64  15:18(5)
130458 | 05:47 | 06:42 18:21 (2) | 07:37 16:01 (4) | 07:37 14:46 (4) | 08:25 12:47 (6)
|21:44 | 20:54 | 19:41 46 19:07(2) | 18:27 47 17:26(3)| 16:22 50 15:36 (4) | 15:53 63 15:18(5)
14 | 04:59 | 05:49 | 06:44 18:22 (2) | 07:39 15:58 (4) | 07:39 14:47 (4) | 08:26 12:47 (6)
|21:43 | 20:52 119:39 44 19:06 (2) | 18:25 55 17:27 (3) | 16:21 48 15:35 (4) | 15:53 63 15:17(5)
15| 05:00 | 05:50 | 06:46 18:22 (2) | 07:41 15:55 (4) | 07:41 14:48 (4) | 08:27 12:48 (6)
|21:42 | 20:50 119:36 42 19:04 (2) | 18:22 63 17:28(3) | 16:19 47  15:35(4) | 15:53 61 15:17(5)
16 | 05:02 | 05:52 | 06:48 18:23 (2) | 07:42 15:53 (4) | 07:43 14:49 (4) | 08:28 12:48 (6)
|21:41 | 20:47 119:3¢ 39 19:02 (2) | 18:20 69 17:29(3) | 16:17 45 15:34 (4) | 15:53 62 15:17(5)
171 05:03 | 05:54 18:46 (2) | 06:49 18:24 (2) | 07:44 15:51 (4) | 07:44 14:49 (5) | 08:29 12:48 (6)
|21:40 20145 15 19:01(2) | 19:31 37 19:01(2) | 18:18 74 17:30(3) | 16:16 44  15:33(4) | 15:53 62 15:17(5)
18] 05:04 | 05:56 18:43 (2) | 06:51 18:26 (2) | 07:46 15:50 (4) | 07:46 14:48 (5) | 08:30 12:49 (6)
121:39  {20:43 21 19:04(2) {19:29 33 18:59(2) | 18:15 77 17:30(3) | 16:14 44 15:32(4) | 15:53 61 15:18(5)
19 05:06 | 05:58 18:39 (2) | 06:53 18:26 (1) | 07:48 15:48 (4) | 07:48 14:48 (5) | 08:31 12:48 (6)
|21:37  [20:41 27 19:06(2)|19:26 30 18:56 (1) | 18:13 80 17:30(3) | 16:13 43  15:31(4) | 15:53 61 15:17(5)
20(05:07 | 05:59 18:37 (2) | 06:55 18:26 (1) | 07:50 15:47 (4) | 07:50 14:48 (5) | 08:32 12:49 (6)
|21:36 120:39 31 19:08(2) | 19:24 29 18:55(1) | 18:11 83 17:30(3) | 16:12 43  15:31(4) | 15:54 62 15:18(5)
21(05:09 | 06:01 18:35 (2) | 06:57 18:26 (1) | 07:52 15:46 (4) | 07:52 14:48 (5) | 08:32 12:50 (6)
|21:35  120:36 34 19:09(2) | 19:21 29 18:55(1)|18:09 84 17:30(3)[16:10 42  15:30(4) | 15:54 61 15:18(5)
22|05:10 | 06:03 18:33 (2) | 06:58 18:26 (1) | 07:54 15:45 (4) | 07:54 14:47 (5) | 08:33 12:50 (6)
|21:33  120:34 37 19:10(2) | 19:19 26  18:52(1) | 18:06 87 17:30(3) | 16:09 41 15:28(4)|15:54 61 15:18(5)
230512 }06:05 18:32 (2) | 07:00 18:27 (1) | 07:56 15:44 (4) | 07:56 14:47 (5) | 08:33 12:51 (6)
|21:32 120:32 39 19:11(2) |19:16 23 18:50(1) | 18:04 88 17:30(3) | 16:08 40 15:27 (4) | 15:55 61 15:19(5)
24 {05:13 | 06:07 18:30 (2) | 07:02 18:26 (1) | 07:58 15:43 (4) | 07:57 14:47 (5) | 08:34 12:51 (6)
[21:30  120:29 42 19:12(2) | 19:14 21 18:47 (1) | 18:02 90 17:30(3) | 16:06 38  15:25(4) | 15:55 61 15:19(5)
251 05:15 | 06:08 18:28 (2) | 07:04 18:27 (1) | 08:00 15:42 (4) | 07:59 14:46 (5) | 08:34 12:51 (6)
121:29 20027 44 19:12(2) | 19:11 18 18:45(1)]18:00 90 17:29(3) [ 16:05 37 15:23(4)|15:56 62 15:20(5)
26105:16 | 06:10 18:27 (2) | 07:06 18:29 (1) | 08:02 15:41 (4) | 08:01 14:46 (5) | 08:35 12:52 (6)
}21:27  |20:25 46 19:13(2) | 19:09 13 18:42(1) | 17:57 89 17:28(3) | 16:04 34 15:20(4)[15:557 61 15:21(5)
27 105:18 | 06:12 18:27 (2) | 07:07 18:31 (1) | 07:04 14:41 (4) | 08:03 12:57 (6) | 08:35 12:53 (6)
121:26 | 20:22 47 19:14(2) | 19:06 9 18:40 (1) | 16:55 87 16:26(3) | 16:03 38 15:17(5)|15:57 61 15:22(5)
28 | 05:19 | 06:14 18:26 (2) | 07:09 18:34 (1) | 07:06 14:41 (4) | 08:04 12:54 (6) | 08:35 12:53 (6)
|21:24 | 20:20 49 19:15(2) | 19:04 4 18:38 (1) | 16:53 85 16:25(3)|16:02 45 15:17(5)| 15:58 62 15:22(5)
29| 05:21 | 06:15 18:24 (2) | 07:11 | 07:07 14:41 (4) | 08:06 12:52 (6) | 08:35 12:54 (6)
j21:22 | 20:18 50 19:14(2) | 19:01 | 16:51 82 16:22(3) | 16:01 50 15:18(5) | 15:59 62 15:23(5)
3010523 | 06:17 18:24 (2) | 07:13 | 07:09 14:41 (4) | 08:08 12:51 (6) | 08:35 12:55 (6)
J21:21 |20:15 51 19:15(2) | 18:59 |16:49 79 16:20(3) | 16:00 53 15:18(5) | 16:00 61 15:24 (5)
3110524 | 06:19 18:23 (2) | | 07:11 14:41 (4) | | 08:35 12:55 (6)
]21:19 | 20:13 52 19:15(2) | |16:47 75 16:18(3) | | 16:01 63 15:25(5)
Sonnenscheinstunden | 515 | 462 | 384 | 330 | 259 | 232
astr.max.magl.Beschattung | | 585 | 1064 | 1529 | 1482 | 1917
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
—
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(Projekt: Beschreibung: Lizerierter Anwendes: B
19-095-GBK-02 Schattenwurfgutachten fir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Bremerhavener HeerstraBe 10
DE-28717 Bremen

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

Berechnet:

20.08.2019 10:57/3.2.744

Tag im Monat

.

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

Minuten mit Schatten

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

- -
g o8
SHADOW - Kalender
\Berechnung: ZusatzbelastungSchattenrezeptor: L-1012 Ry
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
[Januar |Februar | Midrz | April | Mai |Juni
1]08:35 | 08:06 | 07:08 16:49 (11) § 06:53 19:09 (10) | 05:43 19:41 (7) | 04:52 20:50 (6)
| 16:02 | 16:53 [17:50 31 17:20(11) { 19:49 14 19:23(9) [ 2045 29 20:10(5)|21:36 13 21:03 (6)
2]08:35 | 08:04 | 07:06 16:49 (11) | 06:50 19:06 (10) | 05:41 19:41 (7} | 04:51 20:49 (6)
]16:03 | 16:55 117:52 31 17:20(11){19:51 20 19:26(9) | 20:47 29 20:10(5)[21:37 15  21:04(6)
3)08:35 | 08:02 | 07:04 16:48 (11) | 06:48 19:03 (10) | 05:39 19:42 (7) | 04:50 20:49 (6)
| 16:05 | 16:57 |17:54 31 17:19(11) | 19:52 24 19:27(10) { 20:48 28 20:10(5)| 21:38 16 21:05(6)
40835  |08:01 16:27 (12) | 07:01 16:48 (11) | 06:45 19:01 (10) | 05:36 19:42 (7) | 04:49 20:49 (6)
| 16:06 | 16:59 3 16:30(12) | 17:55 32 17:20(11) | 19:54 28 19:29(9) | 20:50 27 20:09(7) | 21:39 18 21:07 (6)
5)08:3¢ | 07:59 16:25 (12) | 06:59 16:48 (11) | 06:43 19:00 (10) | 05:34 19:42 (7) | 04:48 20:48 (6)
|16:07 | 17:01 8 16:33(12) |17:57 31 17:19(11) [19:56 30 19:30(10)} 20:52 26  20:08(7) | 21:40 20 21:08 (6)
6108:3¢ | 07:57 16:24 (12) | 06:56 16:48 (11) | 06:40 18:58 (10) | 05:32 19:42 (7) | 04:47 20:47 (6)
|16:08 | 17:03 11 16:35(12) | 17:59 30 17:18(11) ] 19:58 32 19:30(10){20:54 26 20:08(7)|21:42 21 21:08(6)
710834 | 07:55 16:23 (12) | 06:54 16:48 (11) | 06:38 18:57 (10) | 05:30 19:43 (7) | 04:47 20:48 (6)
|16:10 [ 17:05 14 16:37(12) | 18:01 29 17:17(11){20:00 34 19:31(10)]20:56 24 20:07(7)| 21:43 22 21:10(6)
8|08:33 [07:53 16:22 (12) | 06:52 16:49 (11) | 06:36 18:56 (10) | 05:29 19:43 (7) | 04:46 20:47 (6)
|16:11  17:07 16 16:38(12) | 18:03 27 17:16(11)[20:02 35 19:31(10) | 20:57 23 20:06(7) | 21:44 23 21:10(6)
9]08:33 | 07:51 16:22 (12) | 06:49 16:50 (11) | 06:33 18:55 (10) | 05:27 19:44 (7) | 04:45 20:47 (6)
]16:12  §17:09 19 16:41(12) | 18:05 24 17:14(11)]20:04 37 19:32(10)}20:59 20 20:04(7)| 2145 24 21:11(6)
10 08:32 | 07:49 16:21 (12) | 06:47 16:52 (11) | 06:31 18:55 (10) | 05:25 19:46 (7) | 04:45 20:47 (6)
|16:14  [17:11 22 16:43(12) | 18:07 21 17:13(11)120:06 37 19:32(10){21:01 18 20:04(7)|21:45 25 21:112(6)
11|08:31 | 07:47 16:21 (12) | 06:44 16:54 (11) | 06:28 18:54 (10) | 05:23 19:48 (7) | 04:44 20:47 (6)
|16:15 | 17:13 24 16:45(12) | 18:09 18 17:12(11)}20:07 37 19:31(10)]21:03 14 20:02(7)]| 21:46 26 21:13(6)
12 [ 08:31 | 07:45 16:22 (12) | 06:42 16:56 (11) | 06:26 18:54 (10) | 05:21 19:49 (7) | 04:44 20:47 (6)
|16:17  |17:16 23 16:45(12) | 1811 12 17:08(11)120:09 38 19:32(10}]21:05 10 19:59(7)| 2147 26 2113 (6)
13]08:30 | 07:43 16:22 (12) | 06:40 | 06:24 18:54 (10)  05:19 | 04:44 20:47 (6)
]16:18  §17:18 23  16:45(12) ] 18:13 ]20:11 38 19:32(10) | 21:06 |21:48 26 21:13(6)
14]08:23 | 07:41 16:22 (12) | 06:37 | 06:21 18:53 (10) | 05:17 | 04:43 20:47 (6)
]16:20  ]17:20 23 16:45(12) | 18:15 ]20:13 38 19:31(10) | 21:08 |21:49 27 21:14(6)
15| 08:28 | 07:39 16:22 (12) | 06:35 | 06:19 18:53 (10) | 05:16 | 04:43 20:47 (6)
]16:22 | 17:22 22 16:44 (12) | 18:17 |20:15 38 19:31(10) | 21:10 |21:49 27 21:14(6)
16 | 08:27 | 07:37 16:23 (12) | 06:32 | 06:16 18:53 (10) | 05:14 | 04:43 20:47 (6)
116:23 | 17:24 20 16:43 (12) | 18:19 ]20:17 37 19:30(10) | 21:11 |21:50 28 21:15(6)
17 108:26 | 07:35 16:24 (12) | 06:30 | 06:14 18:53 (10) | 05:12 | 04:43 20:48 (6)
]16:25 | 17:26 19 16:43(12) | 18:21 120:19 36 19:29 (10) | 21:13 |21:50 27 21:15(6)
18| 08:25 | 07:33 16:26 (12) | 06:27 | 06:12 18:54 (10) | 05:11 | 04:43 20:48 (6)
|16:27 | 17:28 15  16:41 (12) | 18:22 ]20:21 34 19:28(10) | 21:15 j21:51 27 21:15(6)
19)08:24 | 07:31 16:28 (12) | 06:25 | 06:09 18:54 (10) | 05:09 | 04:42 20:48 (6)
116:29 | 17:30 12 16:40 (12) | 18:24 |20:22 34 19:28 (10) | 21:16 j21:51 27 21:15(6)
20}08:23 | 07:29 | 06:22 | 06:07 18:55 (10) | 05:07 1 04:42 20:48 (6)
| 16:30 | 17:32 | 18:26 |20:24 32 19:27 (10) | 21:18 {21:52 28 21:16(6)
21]08:22 | 07:26 16:59 (11) | 06:20 | 06:05 18:55 (10) | 05:06 1 04:43 20:48 (6)
|16:32 | 17:34 8 17:07 (11) | 18:28 [20:26 38  19:59(5) | 21:20 |21:52 28 21:16(6)
220821 | 07:24 16:57 (11) | 06:17 | 06:03 18:56 (10) | 05:04 | 04:43 20:48 (6)
|16:3¢ | 17:36 13 17:10 (11) | 18:30 |20:28 41 20:01(5) | 21:21 [21:52 28 21:16(6)
23]08:19 | 07:22 16:54 (11) | 06:15 | 06:00 18:58 (10) | 05:03 | 04:43 20:48 (6)
16:36 | 17:38 17 17:11(11) | 18:32 |20:30 40 20:03(5) | 21:23 |21:52 28 21:16 (6)
24|08:18 | 07:20 16:53 (11) | 06:13 | 05:58 19:00 (10) | 05:02 | 04:43 20:49 (6)
]16:38 | 17:40 21 17:14 (11) | 18:34 120:32 40 20:05(5) { 21:24 j21:53 28 21:17(6)
25]08:17 | 07:17 16:52 (11) | 06:10 | 05:56 19:02 (10) | 05:00 | 04:43 20:49 (6)
|16:40 | 17:42 24 17:16(11) | 18:36 |20:3¢ 39 20:07 (5) | 21:26 j21:53 27 21:16(6)
26| 08:15 | 07:15 16:50 (11) | 06:08 | 05:54 19:06 (10) | 04:59 | 04:44 20:50 (6)
|16:42 | 17:44 28  17:18 (11) | 18:37 |20:35 32 20:08(5) | 21:27 |21:53 27 21:17(6)
27 | 08:14  §07:13 16:50 (11) | 06:05 | 05:51 19:43 (7) | 04:58 | 04:44 20:50 (6)
|16:43 | 17:46 29 17:19(11) | 18:39 |20:37 27 20:10(5) | 21:29 |21:53 27 21:17(6)
28| 08:12 0711 16:49 (11) | 06:03 | 05:49 19:42 (7) | 04:56 | 04:45 20:49 (6)
|16:45 | 17:48 30 17:19(11) § 18:41 120:390 29 20:11(5) | 21:30 |21:52 27 21:16(6)
29| 08:11 | | 06:00 18:16 (9) | 05:47 19:41 (7) | 04:55 20:56 (6) | 04:45 20:50 (6)
| 16:47 | | 18:43 3 18:19(9) {20:41 30 20:11(5) | 21:32 4 21:00(6)| 21:52 27 21:17(6)
30 08:09 | | 05:58 18:13 (9) | 05:45 19:41 (7) | 04:54 20:53 (6) | 04:46 20:51 (6)
|16:49 | | 18:45 7 18:20(9) |20:43 30 20:11(5) | 21:33 8§ 21:01(6)]21:52 27 21:18(6)
31|08:07 | | 06:55 19:11(9) | | 04:53 20:52(6) |
|16:51 | |19:47 11 19:22(9) | [21:3¢ 10 21:02(6) |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
astr.max.mdgl.Beschattung | | 444 | 338 | 999 i 296 | 740

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

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

WindPRO 3.2.744 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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'T"r_ujekt:

A

19-095-GBK-02

Beschreibung:

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen

Lizenzlerter Anwender:

T&H Ingenieure GmbH

Bremerhavener HeerstraBe 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
\Berechnung: ZusatzbelastungSchattenrezeptor: L - 10 12

Tag im Monat

S

Sonnenscheinstunden |
astr.max.mogl.Beschattung |

| Juli

1| 04:47
| 21:52
2| 04:47
| 21:51
3| 04:48
| 21:51
4| 04:49
| 21:51
5| 04:50
| 21:50

6 { 04:51
| 21:50
7} 04:51
} 21:49
8] 04:52
| 21:48
9| 04:53
| 21:47

10 | 04:55
| 21:47

11 | 04:56
| 21:46

12 | 04:57
| 21:45
13| 04:58
| 21:44

14 | 04:59
| 21:43

15 | 05:00
| 21:42

16 | 05:02
| 21:41

17 | 05:03
| 21:40

18 | 05:04
| 21:38

19 | 05:06
| 21:37

20 | 05:07
| 21:36
211 05:09
| 21:35

22 | 05:10
| 21:33

23 ] 05:12
| 21:32

24 | 05:13
| 21:30

25 | 05:15
{ 21:29

26 | 05:16
{21:27

27 | 05:18
1 21:26
28| 05:19

26
26
26
25
24
23
22
21
19
18
16
15
13
10

294

] August

20:51 (6) | 05:26
21:17 (6) | 21:17
20:51 (6) | 05:28
21:17 (6) | 21:15
20:52 (6) | 05:29
21:18 (6) | 21:14
20:52 (6) | 05:31
21:17 (6) | 21:12
20:52 (6) | 05:33
21:16 (6) | 21:10
20:53 (6) } 05:35
21:16 (6) | 21:08
20:54 (6) { 05:36
21:16 (6) ] 21:06
20:54 (6) | 05:38
21:15 (6) | 21:04
20:55 (6) | 05:40
21:14 (6) | 21:02
20:56 (6) | 05:42
21:14 (6) | 21:00
20:57 (6) | 05:43
21:13 (6) | 20:58
20:57 (6) | 05:45
21:12 (6) | 20:56
20:58 (6) | 05:47
21:11 (6) | 20:54
21:00 (6) | 05:49
21:10 (6) | 20:52
21:01 (6) | 05:50
21:09 (6) | 20:49
21:06 (6) | 05:52
21:08 (6) | 20:47

5:59

QIS
(=1
=1

FERZIZIBIBIZIBLZR
BPRhEapORNRNBENONSUOWD

s
WOUUNMNOOObMNMRNUONOQWOANGOLAW

NN
DONO
W
N

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

14
17
19
2
24
25
27
27
28
29
30
30
30
30
28
26
37
39
40
40
38
35
33
34
35
37
37
38
38

896

Minuten mit Schatten

(Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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19:50 (7)
20:17 (7) | 19:49
19:50 (7) § 06:39
20:18 (5) | 19:46
19:50 (7) | 06:40
20:19 (5) | 19:44
19:49 (7) | 06:42
20:19 (5) | 19:41
19:49 (7) | 06:44
20:19 (5) | 19:39
19:50 (7) | 06:46
20:20 (5) | 19:36
19:49 (7) | 06:48
20:19 (5) | 19:34
19:49 (7) | 06:49
20:17 (5) | 19:31
19:16 (10) | 06:51
20:15 (5) | 19:29
19:09 (10) | 06:53
20:13 (5) | 19:26
19:06 (10) | 06:55
20:11 (5) | 19:24
19:04 (10) | 06:57
20:09 (5) | 19:21
19:02 (10) | 06:58
20:06 (5) | 19:19
19:00 (10) | 07:00
20:04 (5) | 19:16
18:59 (10) | 07:02
20:02 (7) | 19:14
18:57 (10) | 07:04
19:30 (10) | 19:11
18:57 (10) | 07:05
19:31 (10) | 19:09
18:56 (10) | 07:07
19:31 (10) | 19:06
18:55 (10) | 07:09
19:32 (10) | 19:04
18:54 (10) | 07:11
19:31(10) | 19:01
18:54 (10) | 07:13
19:32 (10) | 18:59

18:54 (10) |

19:32 (10) |
| 384

|

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

18:53 (10) | 07:15
19:31(10) | 18:56
18:53 (10) | 07:16
19:30 (10) | 18:54
18:53 (10) | 07:18
19:30 (10) | 18:51
18:52 (10) | 07:20
19:29 (10) | 18:49
18:52 (10) | 07:22
19:28 (10) | 18:46
18:53 (10) | 07:24
19:28 (10) | 18:44
18:54 (10) | 07:26
19:27 (10) | 18:42
18:54 (10) | 07:27
19:25 (10) | 18:39
18:55 (10) | 07:29
19:24 (9) | 18:37
18:56 (10) § 07:31
19:22 (10) | 18:34
18:57 (10) | 07:33
19:19 (10) | 18:32
18:59 (10) | 07:35
19:17 (9) | 18:29
15:02 (9) | 07:37
19:15(9) | 18:27
19:03 (9) | 07:39
19:13 (9) | 18:25
19:04 (9) | 07:40
19:09 (9) | 18:22
1 07:42

| 18:20

| 07:44

| 18:18

| 07:46

| 18:15
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| November

| 07:13

| 16:45

| 07:15

| 16:43
17:34 (11) | 07:17
17:47 (11) | 16:41
17:31 (11) | 07:19
17:50 (11) | 16:39
17:28 (11) | 07:21
17:50 (11 [ 16:37
17:27 (11) | 07:23
17:51 (11) { 16:35
17:25 (11) | 07:25
17:52 (11) | 16:33
17:24 (11) | 07:27
17:53 (11) { 16:31
17:23 (11) | 07:29
17:53 (11) | 16:29
17:23 (11) | 07:31
17:54 (11) | 16:28
17:22 (11) | 07:33
17:54 (11 | 16:26
17:22 (11) | 07:35
17:54 (11) | 16:24
17:22 (11) | 07:37
17:53 (11) | 16:22
17:22 (11) | 07:39
17:53 (11) | 16:21
17:22 (11) | 07:41
17:52 (11) | 16:19
17:22 (11) | 07:42
17:52 (11) | 16:17
17:22 (11) | 07:44
17:50 (11) | 16:16
17:23 (11) | 07:46
17:48 (11) | 16:14
17:24 (11) | 07:48
17:45 (11) | 16:13
17:25 (11} | 07:50
17:43 (11) | 16:12
17:27 (11) | 07:52
17:41 (11) | 16:10
17:29 (11) | 07:54
17:38 (11) | 16:09
17:33 (11) | 07:55
17:36 (11) | 16:08
16:58 (12) | 07:57
17:08 (12) | 16:06
16:56 (12) | 07:59
17:10 (12) | 16:05
16:54 (12) | 08:01
17:12 (12) | 16:04
15:53 (12) | 08:02
16:13 (12) | 16:03
15:52 (12) | 08:04
16:13 (12) | 16:02
15:52 (12) | 08:06
16:15 (12) | 16
15:52 (12) | 08:
16:15 (12) | 16:
15:51 (12) |
16:15 (12) |

| 259

|

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

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

24
22
20
18
15

11

124

| Dezember

15:51 (12) | 08:09
16:15 (12) | 15:59
15:51 (12) | 08:11
16:13 (12) | 15:58
15:51 (12) | 08:12
16:11 (12) | 15:57
15:51 (12) | 08:14
16:09 (12) | 15:57
15:53 (12) | 08:15
16:08 (12) | 15:56
15:54 (12) | 08:16
16:05 (12) | 15:55
15:55 (12) | 08:18
16:03 (12) | 15:55
15:56 (12) | 08:19
16:01 (12) | 15:54
15:58 (12) | 08:21
15:59 (12) | 15:54
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19-095-GBK-02

Beschrelbung:
Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenziertes Anwender:

T&H Ingenieure GmbH
Bremerhavener HeerstraBe 10

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

20.08.2019 10:57/3.2.744

_J

p
7y ~
SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: M - 10 13 )
(Voraussetzungen fiir Berechnung des Schattenwurfs h
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar | Februar | Mérz | April I Mai [ Juni
1]08:35 | 08:06 | 07:08 16:54 (12) | 06:53 18:35 (11) | 05:43 19:48 (9) | 04:52 20:14 (10)
|16:02 | 16:53 [17:50 28 17:22(12) | 19:49 39 19:14(11) | 2045 25  20:13(9)|21:36 49 2103 (7)
20835 |08:04 | 07:06 16:54 (12) | 06:50 18:35 (11) | 05:41 19:48 (9) | 04:51 20:13 (10)
[ 16:03 | 16:55 |17:52 29 17:23(12) |19:51 39 19:14(11) | 2047 25 20:13(9) | 21:37 51 21:04(7)
3108:35  |08:02 | 07:04 16:54 (12) | 06:48 18:34 (11) | 05:39 19:49 (9) | 04:50 20:13 (10)
| 16:05 | 16:57 |17:5¢ 28 17:22(12) | 19:52 40 19:14(11) | 20148 24  20:13(9)|21:38 52 21:05(7)
4[08:35  |08:01 | 07:01 16:54 (12) | 06:45 18:35 (11) | 05:37 19:49 (9) | 04:49 20:14 (10)
| 16:06 | 16:59 |17:56 28 17:22(12) |19:54 39  19:14(11) [ 20:50 24 20:13(9) | 21:39 53 2107 (7)
5]108:3¢  |07:59 | 06:59 16:53 (12) | 06:43 18:35 (11) | 05:34 19:50 (9) | 04:48 20:14 (10)
}116:07 | 17:01 |17:57 28 17:21(12) | 19:56 39 19:14(11) | 20:52 22 20:12(9)|21:40 54 2L:08(7)
6108:3¢ | 07:57 | 06:56 16:54 (12) | 06:40 18:34 (11) | 05:32 19:50 (9) | 04:47 20:13 (10)
| 16:08 | 17:03 |17:59 27 17:21(12) |19:58 38  19:12(11) | 20:54 21 20:11(9)|21:42 55  21:08 (7)
7108:3¢  |07:55 | 06:54 16:54 (12) | 06:38 18:35 (11) | 05:30 19:51 (9) | 04:47 20:14 (10)
}16:10 | 17:05 |18:01 26 17:20(12) ] 20:00 37 19:12(11) | 20:56 19  20:10(9)|21:43 56 21:10(7)
808:33 |07:53 | 06:52 16:55 (12) | 06:36 18:35 (11) | 05:29 19:52 (9) | 04:46 20:14 (10)
j16:11 | 17:07 |18:03 24 17:19(12) | 20:02 36 19:11{11) | 20:57 17  20:09(9) | 21:44 56 21:10(7)
{08:33 | 07:51 | 06:49 16:55 (12) | 06:33 18:36 (11) | 05:27 19:53 (9) | 04:45 20:14 (10)
[16:12 | 17:09 |18:05 22 17:17(12) | 20:04 34 19:10(11) | 20:59 14  20:07(9)| 21:45 57 2L1L(7)
10[08:32 | 07:49 | 06:47 16:57 (12) | 06:31 18:37 (11) | 05:25 19:55 (9) | 04:45 20:14 (10)
[16:14 | 17:11 |18:07 19 17:16(12) | 20:06 32 19:09(11) |21:01 11  20:06(9)|21:45 58 21:12(7)
11108:31 | 07:47 | 06:44 17:00 (12) | 06:28 18:37 (11) | 05:23 19:59 (9) | 04:44 20:14 (10)
16:15 | 17:14 |18:09 14 17:14(12) | 20:07 30  19:07 (11) | 21:03 2 20:01(9)|21:46 59 21:13(7)
12]08:31 | 07:45 | 06:42 17:03 (12) | 06:26 18:38 (11) | 05:21 | 04:44 20:15 (10)
116:17 | 17:16 | 18:11 6 17:09(12) | 20:09 28 19:06 (11) | 21:05 |21:47 59 2L:14(7)
13[08:30 {07:43 | 06:40 | 06:24 18:40 (11) | 05:19 | 04:44 20:14 (10)
}16:18 | 17:18 | 18:13 |20:11 24 19:04 (11) | 21:06 |21:48 60 21:14(7)
14| 08:229 | 07:41 | 06:37 | 06:21 18:41 (11) | 05:17 | 04:43 20:15 (10)
|16:20 | 17:20 | 18:15 ]20:13 20 19:01(11) | 21:08 |21:49 60 21:15(7)
15]08:28  |07:39 | 06:35 | 06:19 18:44 (11) | 05:16 20:30 (10) | 04:43 20:15 (10)
[16:22 | 17:22 | 18:17 ]20:15 15 18:59(11) | 21: 10 6 20:36(10)]21:49 60 21:15(7)
16| 08:27  ]07:37 | 06:32 | 06:16 ] 05:1 20:25 (10) | 04:43 20:15 (10)
[16:23 | 17:24 | 18:19 | 20:17 | 21:1 14 20:39(10) | 21:50 60  21:15(7)
17108:26  [07:35 | 06:30 | 06:14 | 05:1 20:23 (10) | 04:43 20:16 (10)
|16:25 ] 17:26 | 18:21 | 20:19 | 21:1 19 20:42(10) | 21:50 60 21:16(7)
18] 08:25  {07:33 | 06:27 ] 06:12 | 05:1 20:21 (10) | 04:43 20:16 (10)
|16:27 [ 17:28 | 18:22 ] 20:21 | 21:1 22 20:43(10) | 21:51 60 21:16(7)
19]08:24  {07:31 | 06:25 | 06:09 | 05: 09 20:20 (10) | 04:43 20:16 (10)
|16:29  {17:30 | 18:24 | 20:22 ]21:16 25 20:45(10) | 21:51 60 21:16(7)
20| 08:23  }07:29 | 06:22 | 06:07 | 05:07 20:18 (10) | 04:43 20:16 (10)
16:30 | 17:32 | 18:26 | 20:24 ]21:18 28 20:46 (10) [21:52 60  21:16 (7)
21]08:22 ]07:26 | 06:20 | 06: os | 05:06 20:18 (10) | 04:43 20:16 (10)
[16:32 | 17:34 | 18:28 | 20:2¢ | 21: 20 29 20:47(10) | 21:52 60 21:16(7)
220821 |07:24 17:05 (12) | 06:17 17:52 (11) | 06:0: 19:58 (9) | 05: 20:17 (10) | 04:43 20:16 (10)
|16:3¢ | 17:36 5 17:10(12) | 18:30 12 18:04 (11) | 20:2 3 20:01(9) ] 21: 21 31 20:48(10) | 21:52 60 21:16(7)
23108:19 | 07:22 17:01 (12) | 06:15 17:49 (11) | 06:00 19:55 (9) | 05:03 20:16 (10) | 04:43 20:16 (10)
116:36  }17:38 10 17:11(12)|18:32 19  18:08(11) | 20:3 8 20:03(9) | 21:23 32 20:48(10)|21:52 60 21:16(7)
24| 08:18 | 07:20 17:00 (12) | 06: 13 17:46 (11) | 05:5 19:53 (9) | 05:02 20:15 (10) | 04:43 20:17 (10)
|16:38 | 17:40 14 17:14(12) | 18 23 18:09 (11) | 20:3 12 20:05(9) | 21:24 34 20:49(10) | 21:52 60 21:17(7)
25| 08:17 | 07:17 16:58 (12) | 06: 10 17:44 (11) | 05:5 19:52 (9) | 05:00 20:15 (10) | 04:44 20:17 (10)
| 16:40 | 17:42 18 17:16(12)|18:36 27  1B:11(11) | 20:3 15 20:07(9) | 21:26 35 20:50(10) | 21:53 60 21:17(7)
26 | 0B:15 | 07:15 16:57 (12) | 06:08 17:42 (11) | 05:5 19:51 (9) | 04:59 20:15 (10) | 04:44 20:18 (10)
j16:42 | 17:44 21 17:18(12) | 18:37 30 18:12(11) ] 20:3 17 20:08(9) | 21:27 36 20:51(10) | 21:53 60 21:18(7)
27108:14 | 07:13 16:56 (12) | 06:05 17:41 (11) | 05:5 19:51 (9) | 04:58 20:15 (10) | 04:44 20:18 (10)
116:43 | 17:46 24 17:20(12) | 18:39 32  18:13(11) | 20: 37 19 20:10(9) | 21:29 38  20:57(7)|21:53 60 2L:1B(7)
28| 08:12 | 07:11 16:55 (12) | 06:03 17:39 (11) | 05:49 19:50 (9) | 04:56 20:14 (10) | 04:45 20:17 (10)
[16:45 | 17:48 27 17:22(12) | 18:41 34 18:13(11)[20:39 22 20:12(9)(21:30 43 20:59(7)|21:52 60 2117 (7)
29108:11 | | 06:00 17:38 (11) | 05:47 19:49 (9) | 04:55 20:14 (10) | 04:45 20:18 (10)
| 16:47 | |18:43 36 18:14(11)]20:41 24 20:13(9) [21:32 46 21:00(7)|21:52 60 21:18(7)
300809 | | 05:58 17:37 (11) | 05:45 19:48 (9) | 04:54 20:14 (10) | 04:46 20:19 (10)
116:49 | 1845 37 18:14(11)|20:43 25  20:13(9) | 21:33 47 21:01(7)|21:52 59 21:18(7)
31108:07 | { 06:55 18:36 (11) | | 04:53 20:14 (10) |
116:51 | 119:47 39 19:15(11) | |21:3¢ 48 21:02(7) |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
astr.max.mdgl.Beschattung | | 119 } 568 | 635 | 737 | 1738

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

Tag im Monat

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

-

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt ($5:MM) Schattenende

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Lizenzierter Anwender:

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

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

Berechnet:

20.08.2019 10:57/3.2.744

Projekt Beschreibung:
19-095-GBK-02  Schattenwurfgutachten fir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmien des Repowering-Vorhabens im Windpark Kesdorf

AN

(SHADOW - Kalender

Qerechnung ZusatzbelastungSchattenrezeptor: M - 10 13 )
(Voraussetzungen fiir Berechnung des Schattenwurfs A
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
[ Juli | August | September | Oktober | Novembet Dezember
1}04:47 20:18 (10) | 05:26 | 06:21 18:38 (11) | 07:15 1 07:13 | 08:09
| 21:52 60 21:18 (7) | 21:17 | 20: 10 26 19:04 (11) | 18:56 | 16:45 | 15:59
2| 04:47 20:19 (10) | 05:28 | 06:2 18:36 (11) | 07:16 | 07:15 | 08:11
| 21:51 59 21:18 (7) | 21:15 | 20:0 30  19:06(11) | 18:54 | 16:43 | 15:58
310448 20:19 (10) | 05:29 | 06: 24 18:35 (11) | 07:18 17:41 (12) | 07:17 | 08:12
| 21:51 59 21:1B(7) | 21:14 | 20:0 32 19:07(11) | 18:51 8 17:49(12) | 16:41 | 15:57
4| 04:49 20:19 (10) | 05:31 20:06 (9) | 06:2 18:33 (11) | 07:20 17:37 (12) | 07:19 | 08:14
|21:51 57 21:16(7) | 21:12 10 20:16(9) | 20:0 34 19:07 (11) | 18:49 15 17:52(12) | 16:39 | 15:57
51 04:50 20:19 (10) | 05:33 20:03 (9) | 06:2 18:32 (11) | 07:22 17:34 (12) | 07:21 | 08:15
| 21:50 57 21:16 (7) | 21:10 14 20:17 (9) | 20:0 35  19:07(11) | 18:46 19 17:53(12) | 16:37 | 15:56
6 | 04:51 20:20 (10) | 05:35 20:02 (9) | 06:3 18:31(11) | 07:24 17:32 (12) | 07:23 | 08:16
| 21:49 56 21:16 (7) | 21:08 17 20:19 (9) | 19:5 37 19:08(11) | 18:44 22 17:54 (12) | 16:35 | 15:56
7| 04:51 20:20 (10) | 05:36 20:01 (9) | 06:3 18:31 (11) | 07:26 17:31(12) | 07:25 | 08:18
| 21:49 56 21:16 (7) | 21:06 19 20:20 (9) | 19:5 37 19:08(11) | 18:42 24 17:55(12) | 16:33 | 15:55
8] 04:52 20:20 (10) | 05:38 20:00 (9) | 06:3 18:29 (11) | 07:27 17:30 (12) | 07:27 | 08:19
| 21:48 55 21:15(7) | 21:04 20 20:20 (9) | 19:5 39  19:08(11) | 18:39 26 17:56 (12) | 16:31 { 15:55
9| 04:53 20:21 (10) | 05:40 19:59 (9) | 06:3 18:29 (11) | 07:29 17:29 (12) | 07:29 | 08:20
| 21:47 53 21:14 (7) | 21:02 22 20:21 (9) | 19:5 39 19:08 (11) | 18:37 27  17:56 (12) | 16:29 | 15:54
10 | 04:55 20:21 (10) | 05:42 19:58 (9) | 06:3 18:29 (11) | 07:31 17:28 (12) | 07:31 | 08:22
| 21:47 53 21:14 (7) | 21:00 23 20:21 (9) | 19:4 39 19:08(11) | 18:34 28 17.56 (12) | 16:28 | 15:54
11 | 04:56 20:21 (10) | 05:43 19:58 (9) | 06:3 18:27 (11) | 07:33 17:28 (12) | 07:33 | 08:23
| 21:46 52 21:13(7) | 20:58 24 20:22 (9) | 19:46 40 19:07 (11) | 18:32 28 17:56 (12) | 16:26 | 15:53
12 | 04:57 20:21 (10) | 05:45 19:58 (9) | 06:40 18:27 (11) | 07:35 17:28 (12) | 07:35 | 08:24
[21:45 51 21:12(7) | 20:56 24 20:22(9) | 19:44 39 19:06(11) | 18:30 28 17:56(12) | 16:24 | 1553
13 | 04:58 20:22 (10) | 05:47 19:57 (9) | 06:4 18:28 (11) | 07:37 17:28 (12) | 07:37 | 08:25
| 21:44 49 21:11(7) | 20:54 24 20:21 (9) | 19:4 38 19:06 (11) | 18:27 28 17:56 (12) | 16:22 | 15:53
14 | 04:59 20:22 (10) | 05:49 19:57 (9) | 06:44 18:28 (11) | 07:39 17:28 (12) | 07:39 | 08:26
| 21:43 48 21:10 (7) | 20:52 25 20:22 (9) | 19:3 38  19:06 (11) | 18:25 28 17:56(12) | 16:21 ] 15:53
15 | 05:00 20:22 (10) | 05:50 19:57 (9) | 06:46 18:27 (11) | 07:40 17:28 (12) | 07:41 | 08:27
21:42 47 21:09(7) | 2049 25  20:22(9) | 19:3 37 19:04 (11) | 18:22 27 17:55(12) | 16:19 | 15:53
16 | 05:02 20:23 (10) | 05:52 19:56 (9) | 06:48 18:28 (11) | 07:42 17:28 (12) | 07:42 | 08:28
| 21:41 46 21:09(7) | 20:47 23 20:19 (9) | 19:3 35 19:03 (11) | 18:20 25 17:53(12) | 16:18 | 15:53
17 | 05:03 20:23 (10) | 05:54 19:57 (9) | 06:4 18:28 (11) | 07:44 17:29(12) | 07:44 | 08:29
| 21:40 43 21:08 (7) | 20:45 20 20:17 (9) | 19:3 34 19:02(11) | 18:18 21 17:50(12) | 16:16 | 15:53
18 | 05:04 20:24 (10) | 05:56 19:58 (9) | 06:5 18:29 (11) | 07:46 17:30(12) | 07:46 | 08:30
[ 21:38 37  21:01(10) | 20:43 17 20:15 (9) | 19:2 32 19:01(11) | 18:15 18 17:48(12) | 16:14 | 15:53
19 | 05:06 20:24 (10) | 05:58 19:58 (9) | 06:5 18:29 (11) | 07:48 17:31 (12) | 07:48 ] 08:31
| 21:37 36 21:00 (10) | 20:41 15 20:13 (9) | 19:2 30 18:59(11) ] 18:13 14 17:45(12) | 16:13 | 15:53
20 | 05:07 20:25 (10) | 05:59 19:59 (9) | 06:5 18:31 (11) | 07:50 17:32(12) | 07:50 | 08:31
j21:36 35 21:00(10) | 20:38 12 20:11(9) | 19:2 26 18:57(11) | 18:11 11  17:43(12) [ 16:12 | 15:54
21 | 05:09 20:25 (10) | 06:01 20:00 (9) | 06:5 18:33 (11) | 07:52 17:35 (12) | 07:52 | 08:32
| 21:35 34 20:59 (10) | 20:36 9 20:09 (9) | 19:2 22 18:55(11) | 18:09 6 17:41(12) | 16:10 | 15:54
22 | 05:10 20:26 (10) | 06:03 20:01 (9) | 06:5 18:35 (11) | 07:54 | 07:54 | 08:33
| 21:33 32 20:58 (10) | 20:34 5 20:06 (9) | 19:1 17 18:52(11) | 18:06 | 16:09 | 15:54
23| 05:12 20:27 (10) | 06:05 | 07: 00 18:38 (11) | 07:56 | 07:55 | 08:33
]21:32 31 20:58 (10) | 20:32 | 19:16 9 18:47 (11) | 18:04 | 16:08 | 15:55
24 | 05:13 20:28 (10) | 06:07 |1 07:02 | 07:58 | 07:57 | 08:34
] 21:30 29  20:57 (10) | 20:29 | 19:14 | 18:02 | 16:06 | 15:55
251 05:15 20:29 (10) | 06:08 1 07:04 | 08:00 | 07:59 | 08:34
|121:29 28  20:57 (10) | 20:27 | 19:11 | 18:00 | 16:05 | 15:56
26 | 05:16 20:30 (10) | 06:10 | 07:06 | 08:02 | 08:01 | 08:34
| 21:27 25  20:55(10) | 20:25 1 19:09 | 17:57 | 16:04 | 15:57
27 | 05:18 20:31 (10) | 06:12 |1 07:07 | 07:03 | 08:02 | 08:35
| 21:26 22 20:53(10) | 20:22 | 19:06 | 16:55 | 16:03 | 15:57
28 | 05:20 20:33 (10) | 06:14 1 07:09 | 07:05 | 08:04 | 08:35
| 21:24 19 20:52 (10) | 20:20 | 19: 04 ] 16:53 | 16:02 | 15:58
29 | 05:21 20:35 (10) | 06:15 18:47 (11) | 07:1 | 07:07 | 08:06 | 08:35
| 21:22 14 20:49 (10) | 20:18 11 18:58 (11) | 19:0 | 16:51 | 16:01 | 15:59
30| 05:23 20:39 (10) | 06:17 18:43 (11) | 07 | 07:09 | 08:07 | 08:35
| 21:21 7 20:46 (10) | 20:15 18 19:01 (11) | 18: | 16:49 | 16:00 | 16:00
31| 05:24 | 06:19 18:41 (11) | 1 07:11 | | 08:35
| 21:19 | 20:13 22 19:03 (11) | | 16:47 | | 16:01
Sonnenscheinstunden | 514 | 462 | 384 | 330 | 259 | 232
astr.max.mogl.Beschattung | 1250 ] 399 | 745 | 403 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
o
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(Frojelt: Beschreibung:

19-095-GBK-02

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

Lizerzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener HeerstraBe 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

rechnung: ZusatzbelastungSchattenrezeptor: N - 10 14

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

Tag im Monat

N

Minuten mit Schatten

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

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

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

(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar | Mérz | Aprit | Mai | Juni
1]08:35 | 08:06 | 07:08 16:32 (12) | 06:53 18:31 (11) | 05:43 18:30 (11) | 04:52 20:11 (9)
[16:02 | 16:53 ]17:50 37 17:09(12) | 19:48 44 19:15(11) | 20:45 34 19:04(11)|21:36 17  20:28(9)
2108:35 | 08:04 | 07:06 16:32 (12) | 06:50 18:30 (11) | 05:41 18:33 (11) | 04:51 20:12 (9)
}16:03 | 16:55 |17:52 37 17:09(12) | 19:51 46 19:16(11) | 20:47 30  19:03(11)[21:37 15 20:27(9)
310835 | 08:02 | 07:04 16:32 (12) | 06:48 18:28 (11) | 05:39 18:35 (11) | 04:50 20:13 (9)
116:05 | 16:57 |17:54 36 17:08(12) | 19:52 48 19:16(11)|20:48 32 20:21(9)|21:38 13 20:26 (9)
40835 | 08:01 | 07:01 16:32 (12) | 06:45 18:27 (11) | 05:37 18:38 (11) | 04:49 20:16 (9)
116:06 | 16:59 |17:56 36 17:08(12) | 19:54 50 19:17(11)|20:50 30 20:22(9)|21:39 10  20:26 (9)
5]08:34 | 07:59 | 06:59 16:32 (12) | 06:43 18:27 (11) | 05:35 18:42 (11) | 04:48 20:17 (9)
116:07 | 17:01 |17:57 34 17:06(12) | 19:56 51 19:18(11) | 20:52 26 20:24(9) | 21:40 6 20:23(9)
60834 | 07:57 | 06:57 16:33 (12) | 06:41 18:25 (11) | 05:32 20:08 (9) | 04:48 21:06 (5)
| 16:08 | 17:03 117:59 33 17:06(12) [ 19:58 53 19:18(11) | 20:54 17 20:25(9) | 21:42 2 21:08(5)
7{08:34 | 07:55 | 06:54 16:33 (12) | 06:38 18:24 (11) | 05:31 20:06 (9) | 04:47 21:06 (5)
116:10 | 17:05 |18:01 31 17:04(12) [ 20:00 55 19:19(11)|20:56 21 20:27(9) ] 21:43 4 21:10(5)
810833 |072:53 | 06:52 16:35 (12) | 06:36 18:23 (11) | 05:29 20:05 (9) | 04:46 21:05 (5)
116:11 | 17:07 ]18:03 28 17:03(12) [20:02 56 19:19(11) |20:57 23 20:28 (9) | 21:44 5  21:10(5)
9}]08:33 |07:51 | 06:49 16:36 (12) | 06:33 18:23 (11) | 05:27 20:05 (9) | 04:46 21:05 (5)
j16:12 | 17:09 |18:05 25 17:01(12) | 20:04 56 19:19(11)|20:59 26 20:31(9) | 21:45 6 21:11(5)
10108:32 | 07:49 | 06:47 16:38 (12) | 06:31 18:22 (11) | 05:25 20:04 (9) | 04:45 21:04 (5)
}16:14 | 17:12 ]18:07 21 16:59(12) [20:06 58 19:20(11)|21:010 28 20:32(9) | 21:45 8  21:12(5)
110831 | 07:47 | 06:44 16:41 (12) | 06:28 18:21 (11) | 05:23 20:04 (9) | 04:44 21:04 (5)
116:15 | 17:14 |18:09 16 16:57 (12) | 20:07 58 19:19(11)|21:03 29  20:33(9) | 21:46 9 21:13(5)
1210831 | 07:45 | 06:42 16:45 (12) | 06:26 18:21 (11) | 05:21 20:03 (9) | 04:44 21:04 (5)
|16:17 | 17:16 | 18:11 6 16:51(12) | 20:09 58  19:19(11)|21:05 30  20:33(9)21:47 10 21:14(5)
130830 | 07:43 | 06:40 | 06:24 18:21 (11) | 05:19 20:03 (9) } 04:44 21:04 (5)
]16:18 | 17:18 | 18:13 | 20:11 59 19:20(11) | 21:06 31  20:34(9) 2148 10 21:14(5)
140829 | 07:41 | 06:37 | 06:21 18:20 (11) | 05:17 20:03 (9) | 04:43 21:04 (5)
116:20 | 17:20 | 18:15 | 20:13 59  19:19(11)|21:08 30  20:33(9)§21:49 11 21:15(5)
15]08:28 | 07:39 | 06:35 | 06:19 18:20 (11) | 05:16 20:03 (9) | 04:43 21:04 (5)
|16:22 | 17:22 | 18:17 120:45 59 19:19(11)|21:10 31 20:34(9) | 21:49 11 2L:15(5)
16108:27 | 07:37 16:46 (12) | 06:32 | 06:16 18:21 (1) | 05:14 20:03 (9) | 04:43 21:04 (5)
116:23 | 17:24 10 16:56 (12) | 18:19 120:17 58 19:19(11)|21:11 31 20:34(9) | 21:50 12 21:16(5)
17| 08:26 | 07:35 16:43 (12) | 06:30 | 06:14 18:20 (11) | 05:12 20:03 (9) | 04:43 21:04 (5)
16:25 [ 17:26 16 16:59(12) | 18:21 120:19 57 1%:17(11)]21:13 31 20:34(9)|21:50 13 21:17(5)
1808:25 | 07:33 16:41 (12) | 06:27 | 06:12 18:20 (11) | 05:11 20:03 (9) | 04:43 21:04 (5)
116:27 | 17:28 20 17:01(12) | 18:22 | 20:21 57 1917 (11)|21:15 30 20:33(9) | 21:51 13 21:17(5)
19 08:24 | 07:31 16:39 (12) | 06:25 | 06:09 18:21 (11) | 05:09 20:03 (9) | 04:43 21:04 (5)
116:29  [17:30 24 17:03(12) | 18:24 120:22 56 19:17(11)|21:17 31 20:34(9)| 2151 13 2117 (5)
200823 | 07:29 16:37 (12) | 06:22 | 06:07 18:21 (11) | 05:07 20:03 (9) | 04:43 21:05 (5)
116:30 ]17:32 28 17:05(12) | 18:26 |20:24 55 19:16(11)|21:18 30  20:33(9))21:52 13 21:18(5)
210822  |07:26 16:36 (12) | 06:20 | 06:05 18:21 (11) | 05:06 20:04 (9) | 04:43 21:05 (5)
|16:32  }17:3% 31 17:07 (12) | 18:28 120:26 54 19:15(11)|21:20 29 20:33(9)|21:52 13 21:18(5)
220821 | 07:24 16:35 (12) | 06:17 | 06:03 18:21 (11) | 05:04 20:04 (9) | 04:43 21:05 (5)
116:34  ]17:36 33 17:08(12) | 18:30 120:28 53 19:14(11)|21:2t 29 20:33(9))21:52 13 21:18(5)
23| 08:19 [ 07:22 16:34 (12) | 06:15 | 06:00 18:22 (11) | 05:03 20:04 (9) | 04:43 21:06 (5)
]16:36  }17:38 34 17:08 (12) | 18:32 120:30 52 19:14(11)]21:23 28 20:32(9)|21:52 13 21:19(5)
24 08:18 | 07:20 16:34 (12) | 06:13 | 05:58 18:23 (11) | 05:02 20:05 (9) | 04:43 21:06 (5)
|16:38 | 17:40 35  17:09 (12) | 18:34 120:32 50 19:13(11)|21:224 27 20:32(9))21:53 13 21:19(5)
25| 08:17 | 07:17 16:33 (12) | 06:10 | 05:56 18:24 (11) | 05:00 20:06 (9) | 04:44 21:05 (5)
| 16:40  j17:42 36 17:09 (12) | 18:36 120:3¢ 48 19:12(11)|21:26 26 20:32(9) | 21:53 13 21:18(5)
26| 08:15 | 07:15 16:32 (12) | 06:08 17:52 (11) | 05:54 18:25 (11) | 04:59 20:06 (9) | 04:44 21:06 (5)
|16:42 | 17:44 37  17:09 (12) | 18:38 6 17:58 (11) | 20:35 46 19:11(11) | 21:27 26 20:32(9)]21:53 13 21:19(5)
27| 08:14 | 07:13 16:32 (12) | 06:05 17:45 (11) | 05:51 1B:26 (11) | 04:58 20:07 (9) | 04:44 21:06 (5)
|16:44 | 17:46 37 17:09(12) | 18:39 20 18:05(11) | 20:37 44 19:10(11)|21:29 24 20:31(9)|21:53 12 21:18(5)
28 08:12 | 07:11 16:31 (12) | 06:03 17:41 (11) | 05:49 18:27 (11) | 04:56 20:08 (9) | 04:45 21:06 (5)
| 16:45 | 17:48 38  17:09(12) | 18:41 27 18:08(11)|20:39 42 19:09(11)[21:30 23 20:31(9)j21:52 12 21:18(5)
29| 08:11 | | 06:00 17:38 (11) | 05:47 1B:27 (11) | 04:55 20:09 (9) | 04:45 21:07 (5)
| 16:47 | ]18:43 33 18:11(11) | 20:41 40 19:07(11) | 21:32 21 20:30(9) | 21:52 11 21:18(5)
30(08:09 | | 05:58 17:35 (11) | 05:45 18:28 (11) | 04:54 20:10 (9) | 04:46 21:08 (5)
| 16:49 | |18:45 37 18:12 (11) | 20:43 37 19:05(11)|21:33 20 20:30(9) | 21:52 11 21:19(5)
31(08:07 | | 06:55 18:34 (11) | | 04:53 20:10 (9) |
|16:51 | ]19:47 40 19:14 (11) | |21:3¢ 19 20:29(9) |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
astr.max.mégl.Beschattung | | 379 | 503 | 1559 | 843 | 325
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(Projext:

19-095-GBK-02

Beschrelbung:

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen

Uzenzierter Anwender:

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

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

20.08.2019 10:57/3.2.744

AN

k._
(SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: N - 10 14

VAN

Referenzjahr fiir Kalender

1 3uli

1| 04:47

| 21:52

2 | 04:47

] 21:51

3} 04:48

| 21:51

4 | 04:49

| 21:51

5] 04:50

| 21:50

6 | 04:51

| 21:50

7 | 04:51

| 21:49

8 | 04:52

| 21:48

9| 04:54

| 21:47

10 | 04:55

| 21:47

11 | 04:56

| 21:46

12 | 04:57

| 21:45

13 | 04:58

| 21:44

14 | 04:59

] 21:43

15 | 05:01

| 21:42

16 | 05:02

| 21:41

17 | 05:03

| 21:40

18 | 05:04

| 21:38

19 | 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

25| 05:15

| 21:29

26 | 05:16

| 21:27

27 | 05:18

| 21:26

28 | 05:20

| 21:24

29 | 05:21

| 21:22

30 | 05:23

| 21:21

31 | 05:24

] 21:19

Sonnenscheinstunden | 514
astr.max.mdgl.Beschattung |

Tag im Monat

p

10

10

1
13
15
17
19
21
21
23
24
26
26
27
28
29
29
30
31
30
31
31
31
30
603

| August

21:08 (5) | 05:26
21:18 (5) | 21:17
21:08 (5) | 05:28
21:18 (5) | 21:15
21:09 (5) | 05:29
21:18 (5) | 21:14
21:09 (5) | 05:31
21:16 (5) | 21:12
21:10 (5) | 05:33
21:16 (5) | 21:10
21:11 (5) | 05:35
21:16 (5) | 21:08
21:12 (5) | 05:36
21:16 (5) | 21:06
21:13 (5) |
21:15(5) |
20:24 (9) |
20:31(9) |
20:22(9) |
20:33(9) |
20:21 (9 |
20:34 (9) |
20:20(9) |
20:35(9) |
20:199) |
20:36 (9) |
20:18(9) |
20:37 (9 |
20:17(9) |
20:38 (9) |
20:18(9) |
20:39 (9) |
20:179) |
20:40 (9) |
20:16 (9) |
20:40 (9) |
20:15(9) |
20:41 (9) |
20:16 (9) |
20:42 (9) |
20:15(9) |
20:42 (9) |
|
|
|
!
|
!
|
]
|
i
|
|
|
|
|
|
|
|
|
|
|
I

20:14 (9)
20:42 (9)
20:14 (9)
20:43 (9)
20:14 (9)
20:43 (9)
20:14 (9)
20:44 (9)
20:13 (9)
20:44 (9)
20:14 (9)
20:44 (9)
20:13 (9)
20:44 (9)
20:13 (9)
20:44 (9)
20:13 (9)
20:44 (9)
20:14 (9)
20:44 (9)

oo o OO OO OoULoUOoOUoUooouoFIFEFOIEL
(=]

NN RANNAONDONNTIRADOAROOUROWANANNDODORNOANOINDWONR

&

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

31
30
29
27
26
24
20
18
24
30
3
29
3
36
39
42
44
47
49
49
51
53
53
55
55
57
57
58
58
58
58
1271

Minuten mit Schatten

(Voraussetzungen fiir Berechnung des Schattenwurfs

2019

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

| September

20:13 (9) | 06:21
20:44 (9) | 20:11
20:14 (9) | 06:23
20:44 (9) | 20:08
20:14 (9) | 06:24
20:43 (9) | 20:06
20:15 (9) | 06:26
20:42 (9) | 20:03
20:14 (9) | 06:28
20:40 (9) | 20:01
20:15 (9) | 06:30
20:39 (9) | 19:58
20:17 (9) | 06:32
20:37 (9) | 19:56
20:17 (9) | 06:33
20:35 (9) | 19:53
18:52 (11) | 06:35
20:33 (9) | 19:51
18:47 (11) | 06:37
20:31 (9) | 19:49
18:44 (11) | 06:39
20:29 (9) | 19:46
18:42 (11) | 06:40
19:11 (11) | 19:44
18:39 (11) | 06:42
19:12 (11) | 19:41
18:37 (11) | 06:44
19:13 (11) | 19:39
18:36 (11) | 06:46
19:15 (11) | 19:36
18:33 (11) | 06:48
19:15 (11) | 19:34
18:32 (11) | 06:49
19:16 (11) | 19:31
18:31 (11) | 06:51
19:18 (11) | 19:29
18:29 (11) | 06:53
19:18 (11) | 19:26
18:29 (11) | 06:55
19:18 (11) | 19:24
18:28 (11) | 06:57
19:19 (11) | 19:21
18:26 (11) | 06:58
19:19 (11) | 19:19
18:26 (11) | 07:00
19:19 (11) | 19:16
18:25 (11) | 07:02
19:20 (11) | 19:14
18:24 (11) | 07:04
19:19 (11) | 19:11
18:23 (11) | 07:06
19:20 (11) | 19:09
18:23 (11) | 07:07
19:20 (11) | 19:06
18:22 (11) | 07:00
19:20 (11) | 19:04
18:21 (11) | 07:11
19:19 (11) | 19:01
18:21 (11) | 07:13
19:19 (11) | 18:59

18:21 (11) |

19:19 (11) |
| 384

|

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (S5:MM) Schattenende

58
58
58
56
56
55
54
53
51
49
47
45
)
38
35
30
25

17

827

{ Oktober

18:20 (11) | 07:15
19:18 (11) | 18:56
18:20 (11) | 07:16
19:18 (11) | 18:54
18:20 (11) | 07:18
19:18 (11) | 18:51
18:20 (11) | 07:20
19:16 (11) | 18:49
18:20 (11) | 07:22
19:16 (11) | 18:46
18:20 (11) | 07:24
19:15 (11) | 18:44
18:21 (11) | 07:26
19:15 (11) | 18:42
18:20 (11) | 07:27
19:13 (11) | 18:39
18:21 (11) | 07:29
19:12 (11) | 18:37
18:22 (11) | 07:31
19:11 (11) | 18:34
18:22 (11) | 07:33
19:09 (11) | 18:32
18:23 (11) | 07:35
19:08 (11) | 18:30
18:24 (11) | 07:37
19:06 (11) | 18:27
18:26 (11) | 07:39
19:04 (11) | 18:25
18:26 (11) | 07:40
19:01 (11) | 18:22
18:29 (11) | 07:42
18:59 (11) | 18:20
18:31 (11) | 07:44
18:56 (11) | 18:18
18:35 (11) | 07:46
18:52 (11) | 18:15

| 07:48

8:09

BBRBIE

NDNINN
wonmsuouwso ol
SFUWANONRNSS

7:09
6:49
7:11
6:47
330

HMOROREO RO O

16
21
25
28
31
3
34
36
36
37
37
37
38
37
36
35

32
31
29
25
21
17

11

725

| Novembeyj Dezember
1 07:13 | 08:09
| 16:45 15:59
| 07:15 08:11
| 16:43 15:58

17:23 (12) | 07:17
17:31 (12) | 16:41
17:19(12) | 07:19
17:35 (12) | 16:39
17:15 (12) | 07:21
17:36 (12) | 16:37
17:13 (12) | 07:23
17:38 (12) | 16:35
17:11(12) | 07:25
17:39 (12) | 16:33
17:09 (12) | 07:27
17:40 (12) | 16:31
17:08 (12) | 07:29
17:41 (12) | 16:29
17:07 (12) | 07:31
17:41 (12) | 16:28
17:06 (12) | 07:33
17:42 (12) | 16:26
17:06 (12) | 07:35
17:42 (12) | 16:24
17:05 (12) | 07:37
17:42 (12) | 16:22
17:05 (12) | 07:39
17:42 (12) | 16:21
17:05 (12) | 07:41
17:42 (12) | 16:19
17:04 (12) | 07:42
17:42 (12) | 16:18
17:04 (12) | 07:44
17:41 (12) | 16:16
17:05 (12) | 07:46
17:41 (12) | 16:14
17:05 (12) | 07:48
17:40 (12) | 16:13
17:05 (12) | 07:50
17:39 (12) | 16:12
17:06 (12) | 07:52
17:38 (12) | 16:10
17:06 (12) | 07:54
17:37 (12) | 16:09
17:07 (12) | 07:55
17:36 (12) | 16:08
17:08 (12) | 07:57
17:33(12) | 16:06
17:10 (12) | 07:59
17:31 (12) | 16:05
17:12 (12) | 08:01
17:29 (12) | 16:04
16:15 (12) | 08:02
16:26 (12) | 16:03

Py
=
Q
<

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

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

19-095-GBK-02

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

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600

mfo@th ingenieure.de
Berechnet:

20.08. 2019 10: 57/3.2.744

AN

(SHADOW - Kalender

Berechnung: ZusatzbelastungSchattenrezeptor: O - 10 15

Referenzjahr fiir Kalender

| Januar

1]08:35
| 16:02
2108:35

Sonnenscheinstunden |
astr.max.mogl.Beschattung |

Tag im Monat  Sonnenaufgang

~—

{Februar

—
@
w
o

7:09

NS S IS I SIS I I I IS IS
-+
-~

=0
iy
w
@

7:34

7:38
7:40

7:44

7:46

271

(SS:MM)

Sonnenuntergang (SS:MM)

| Mé&rz

| 07:08
| 17:50
| 07:06
| 17:52
| 07:04
| 17:54
| 07:01
} 17:56
| 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

6:30

8:24

OHOHOHRHOHOHOH
N
~N

A
(]
-]

Minuten mit Schatten

1
17
21
25
29
31
33
34
35
37
37
37
37
37
35
35
34
32
30
27

614

(Voraussetzungen fiir Berechnung des Schattenwurfs

2019

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

| April

| 06:53
| 19:49
| 06:50
| 19:51
| 06:48
| 19:52
| 06:45
| 19:54
| 06:43
19:

GRS
it

|

|
I 19 58
| 06:38
| 20:00
| 06:36
[ 20:02
| 06:33
| 20:04
| 06:31
| 20:06
| 06:28
| 20:07
17:35 (12) | 06:26
17:46 (12) | 20:09
17:32 (12) | 06:24
17:49 (12) | 20:11
17:29 (12) | 06:21
17:50 (12) | 20:13
17:27 (12) | 06:19
17:52 (12) | 20:15
17:25 (12) | 06:16
17:54 (12) | 20:17
17:24 (12) | 06:14
17:55 (12) | 20:19
17:22 (12) | 06:12
20:21

17:55 (12) |
17:22 (12) | 06:09
17:56 (12) | 20:22
17:21 (12) | 06:07
17:56 (12) | 20:24
17:20 (12) | 06:05
17:57 (12) | 20:26
17:19 (12) | 06:03
17:56 (12) | 20:28
17:19 (12) | 06:00
17:56 (12) | 20:30
17:19 (12) | 05:58
17:56 (12) | 20:32
17:19 (12) | 05:56
17:56 (12) | 20:34
17:19 (12) | 05:54
17:54 (12) | 20:35
17:19 (12) | 05:51
17:54 (12) | 20:37
17:19 (12) | 05:49
17:53 (12) | 20:39
17:20 (12) | 05:47
17:52 (12) | 20:41
17:20 (12) | 05:45
17:50 (12) | 20:43
18:22 (12) |
18:49 (12) |

| 419

|

24
20
14

18

28

135
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

18:23 (12) | 05:43
18:47 (12) | 20:45
18:25 (12) | 05:41
18:45 (12) | 20:47
18:27 (12) | 05:39
18:41 (12) | 20:48

{ 05:37

] 20:50
05:35
0:52
5:33
0:54
5:31
0:56
5:29
0:57
5:27
0:59
5:25
1:01
5:23
1:03
5:21
1:05
5:19
1:06
5:17
1:08
5:16
1:10
5:14
1:11
5:12
1:13
5:11
1:15
5:09
1:16
5:07
1:18
5 06

oN

QNONONONONONONMNOMNMONONONONONON

(=N 5

BNRNE
33

121
5:03
1:23
502

(=)

500
126

NONO N
=
R ¢
S

RREN
N i
~N W0

19:55 (11) | 04:58
20:03 (11) | 21:29
19:50 (11) | 04:56
20:08 (11) | 21:30
19:46 (11) | 04:55
20:09 (11) | 21:32
19:43 (11) | 04:54
20:11 (11) | 21:33
| 04:53
| 21:34
| 494
|

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

32 20:113(11) | 21:36
19:41 (11) | 04:51
34 20:15 (11) | 21:37
19:39 (11) | 04:50
37 20:16 (11) | 21:38
19:38 (11) | 04:49
39 20:17 (11) | 21:39
19:37 (11) | 04:48
41 20:18 (11) | 21:40
19:36 (11) | 04:48
43 20:19(11) | 21:42
19:35 (11) | 04:47
44 20:19(11) | 21:43
19:34 (11) | 04:96
46 20:20 (11) | 21:44
19:34 (11) | 04:46
47  20:21 (11) | 21:45
19:33 (11) | 04:45
48 20:21 (11) | 21:45
19:33 (11) | 04:44
48 20:21 (11) | 21:46
19:32 (11) | 04:44
49 20:21 (11) | 21:47
19:32 (11) | 04:44
50 20:22 (11) | 21:48
19:32 (11) | 04:43
50 20:22 (11) | 21:49
19:32 (11) | 04:43
51 20:23 (11) | 21:49
19:31 (11) | 04:43
51 20:22 (11) | 21:50
19:32 (11) | 04:43
51 20:23 (11) | 21:50
19:31 (11) | 04:43
51 20:22 (11) | 21:51
19:32 (11) | 04:43
51 20:23 (11) | 21:51
19:31 (11) | 04:43
54 20:47 (9) | 21:52
19:32 (11) | 04:43
58 20:49 (9) | 21:52
19:32 (11) | 04:43
61  20:51(9) | 21:52
19:32 (11) | 04:43
61  20:51(9) | 21:52
19:32 (11) | 04:43
64  20:53(9) | 21:52
19:33 (11) | 04:44
64  20:54(9) | 21:53
19:33 (11) | 04:44
67  20:56 (9) | 21:53
19:33 (11) | 04:44
69 20:57 (9) | 2153
19:34 (11) | 04:45
70 20:59(9) | 21:52
19:34 (11) | 04:45
70 21:00 (9) | 21:52
19:35 (11) | 04:46
70 21:01 (9) | 21:52
19:35 (11) |
71 21:02(9) |
| 511
1642 |
(WEA mit erstem Schatten)

1 Juni

19:41 (11) | 04:52

73
74
72
72
71
72
72
70
70
69
68
68
68
67
67
66
66
65
66
66
66
66
66
66
66
65
66
66
67

2043

(WEA mit letztem Schatten)

19:35 (11)
21:03 (9)
19:35 (11)
21:04 (9)
19:36 (11)
21:04 (9)
19:37 (11)
21:05 (9)
19:37 (11)
21:05 (9)
19:37 (11)
21:05 (9)
19:38 (11)
21:06 (9)
19:38 (1)
21:05 (9)
19:39 (11)
21:06 (9)
19:39 (11)
21:05 (9)
19:40 (11)
21:06 (9)
19:41 (11)
21,07 (9)
19:40 (11)
21:06 (9)
19:41 (11)
21:06 (9)
19:41 (11)
21:07 (9)
19:42 (11)
21:07 (9)
19:42 (11)
21:07 (9)
19:43 (11)
21:07 (9)
19:43 (11)
21:08 (9)
19:43 (11)
21:08 (9)
19:43 (11)
21:08 (9)
19:43 (11)
21:08 (9)
19:44 (11)
21:00 (9)
19:44 (11)
21:09 (9)
19:44 (11)
21:09 (9)
19:45 (11)
21:09 (9)
19:44 (11)
21:09 (9)
19:44 (11)
21:09 (9)
19:44 (11)
21:10 (9)
19:45 (11)
21:10 (9)

AN

windPRO 3.2.744 [ EMD Intemational A/S, Tel. +45 96 35 44 44, www.emad.dk, windpro@emd.dk

so2oseszs/0  WINAPRO ‘

T&H_19-095-GBK-02, Anlagen Seite 66



(Profeic:

19-095-GBK-02

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

Lizenzierter Anwender:

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

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

Berechnet:

20.08.2019 10:57/3.2.744

L -
o =~
SHADOW - Kalender
\Berechnung: ZusatzbelastungSchattenrezeptor: O - I0 15 J
‘Voraussetzungen fiir Berechnung des Schattenwurfs E
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober | Novembe{ Dezember
1104:47 19:44 (11) | 05:26 19:42 (11) | 06:21 } 07:15 18:09 (12) | 07:13 | 08:09
| 21:52 68 21:10(9) | 21:17 50 20:32(11) | 20:10 | 18:56 20 18:29(12) | 16:45 | 15:59
2] 04:47 19:45 (11) | 05:28 19:43 (11) | 06:23 | 07:16 18:11(12) | 07:15 | 08:11
j 21:51 67  21:10(9) | 21:15 49  20:32(11) | 20:08 [18:54 16 18:27(12) | 1643 | 15:58
3104:48 19:45 (11) | 05:29 19:43 (11) | 06:24 | 07:18 18:15 (12) | 07:17 | 08:12
| 21:51 68 21:11 (9) | 21:14 48  20:31 (11) | 20:06 | 18:51 9 18:24(12) ] 16:41 | 15:58
41 04:49 19:44 (11) | 05:31 19:43 (11) | 06:26 | 07:20 | 07:19 | 08:14
| 21:51 69 21:10 (9) | 21:12 48  20:31 (11) | 20:03 | 18:49 | 16:39 | 15:57
5104:50 19:44 (11) | 05:33 19:43 (11) | 06:28 107:22 | 07:21 | 08:15
| 21:50 70 21:11(9) | 21:10 47  20:30 (11) | 20:01 | 18:46 | 16:37 | 15:56
6 | 04:51 19:44 (11) | 05:35 19:44 (11) | 06:30 1 07:24 | 07:23 | 08:16
| 21:49 70 21:11 (9) | 21:08 46 20:30 (11) | 19:58 | 18:44 | 16:35 | 15:56
7 | 04:52 19:44 (11) | 05:36 19:45 (11) | 06:32 1 07:26 | 07:25 | 08:18
| 21:49 70 21:11 (9) | 21:06 44 20:29 (11) | 19:56 | 18:42 | 16:33 ] 15:55
8| 04:52 19:44 (11) | 05:38 19:45 (11) | 06:33 j 07:27 107:27 | 08:19
| 21:48 72 21:12 (9) | 21:04 43 20:28 (11) | 19:53 | 18:39 } 16:31 | 15:55
9| 04:54 19:44 (11) | 05:40 19:46 (11) | 06:35 | 07:29 |1 07:29 | 08:20
| 21:47 71 21:12 (9) | 21:02 42 20:28 (11) | 19:51 | 18:37 ] 16:29 | 15:54
10 | 04:55 19:44 (11) | 05:42 19:46 (11) | 06:37 18:24 (12) | 07:31 107:31 | 08:22
| 21:47 72 21:12 (9) | 21:00 40  20:26 (11) | 19:49 9 18:33(12) ] 18:34 | 16:28 | 15:54
11 | 04:56 19:44 (11) | 05:43 19:47 (11) | 06:39 18:19 (12) | 07:33 | 07:33 | 08:23
| 21:46 72 21:12 (9) | 20:58 38 20:25(11) | 19:46 17 18:36 (12) | 18:32 | 16:26 | 15:53
12 | 04:57 19:43 (11) | 05:45 19:49 (11) | 06:40 18:16 (12) | 07:35 107:35 | 08:24
|21:45 74 21:12(9) | 20:56 35 20:24(11) | 19:44 22 18:38(12) | 18:30 j16:24 | 15:53
13 | 04:58 19:43 (11) | 05:47 19:49 (11) | 06:42 18:14 (12) | 07:37 | 07:37 | 08:25
| 21:44 73 21:11 (9) | 20:54 33 20:22(11) | 19:41 25 18:39(12) | 18:27 | 16:22 | 15:53
14 | 04:59 19:43 (11) | 05:49 19:51 (11) | 06:44 18:13 (12) | 07:39 | 07:39 | 08:26
] 21:43 72 21:10 (9) | 20:52 29  20:20(11) | 19:39 28  18:41(12) | 18:25 | 16:21 | 15:53
15 ] 05:01 19:43 (11) | 05:50 19:53 (11) | 06:46 18:10 (12) | 07:40 | 07:41 { 08:27
| 21:42 70 21:09 (9) | 20:49 25 20:18 (11) | 19:36 31 18:41(12) | 18:22 | 16:19 | 15:53
16 | 05:02 19:43 (11) | 05:52 19:55 (11) | 06:48 18:09 (12) | 07:42 | 07:42 | 08:28
| 21:41 70 21:09 (9) | 20:47 20 20:15(11) | 19:34 33  18:42(12) | 18:20 | 16:18 | 15:53
17 | 05:03 19:43 (11) | 05:54 19:59 (11) | 06:49 18:08 (12) | 07:44 | 07:44 | 08:29
| 21:40 70 21:08 (9) | 20:45 12 20:11(11) | 19:31 34 18:42(12) | 18:18 | 16:16 ] 15:53
18 | 05:05 19:42 (11) | 05:56 | 06:51 18:07 (12) | 07:46 | 07:46 | 08:30
| 21:38 69 21:06 (9) | 20:43 | 19:29 36 18:43(12) | 18:15 | 16:14 | 15:53
19 | 05:06 19:42 (11) | 05:58 | 06:53 18:06 (12) | 07:48 | 07:48 | 08:31
| 21:37 67 21:05 (9) | 20:41 | 19:26 36 18:42(12) | 18:13 | 16:13 | 15:53
20 | 05:07 19:43 (11) | 05:59 | 06:55 18:05 (12) | 07:50 |1 07:50 | 08:31
| 21:36 64 21:04 (9) | 20:38 | 19:24 37  18:42(12) | 18:11 | 16:12 | 15:54
21| 05:09 19:42 (11) | 06:01 | 06:57 18:05 (12) | 07:52 1 07:52 |1 08:32
{21:35 64 21:03 (9) | 20:36 | 19:21 37 18:42(12) | 18:09 {16:10 | 15:54
22 | 05:10 19:42 (11) | G6:03 | 06:58 18:05 (12) | 07:54 | 07:54 ] 08:33
| 21:33 61 21:01 (9) | 20:34 |1 19:19 37 18:42(12) | 18:06 | 16:09 | 15:55
231 05:12 19:42 (11) | 06:05 | 07:00 18:04 (12) | 07:56 | 07:55 | 08:33
{21:32 61 21:01 (9) | 20:32 119:16 37 18:41(12) | 18:04 | 16:08 | 15:55
24 | 05:13 19:42 (11) | 06:07 | 07:02 18:04 (12) | 07:58 | 07:57 | 08:34
| 21:30 58 20:59 (9) | 20:29 ] 19:14 36 18:40(12) | 18:02 | 16:06 | 15:56
25 | 05:15 19:42 (11) | 06:08 | 07:04 18:04 (12) | 08:00 | 07:59 | 08:34
] 21:29 54 20:58 (9) | 20:27 | 19:11 36 18:40(12) | 18:00 | 16:05 | 15:56
26 | 05:16 19:42 (11) | 06:10 | 07:06 18:05 (12) | 08:02 | 08:01 | 08:34
| 21:27 51 20:33(11) | 20:25 | 19:09 34 18:39(12) | 17:57 | 16:04 | 15:57
27 | 05:18 19:42 (11) | 06:12 | 07:07 18:05 (12) | 07:03 | 08:02 | 08:35
| 21:26 51 20:33 (11) | 20:22 | 19:06 33 18:38(12) | 16:55 | 16:03 | 15:58
28 | 05:20 19:42 (11) | 06:14 1 07:09 18:05 (12) | 07:05 | 08:04 | 08:35
| 21:24 51  20:33(11) | 20:20 | 19:04 31 18:36(12) | 16:53 | 16:02 | 15:58
29 ] 05:21 19:42 (11) | 06:15 1 07:11 18:06 (12) | 07:07 | 08:06 | 08:35
| 21:22 50 20:32(11) | 20:18 } 19:01 28 18:34(12) | 16:51 | 16:01 | 15:59
30| 05:23 19:42 (11) | 06:17 1 07:13 18:07 (12) | 07:09 | 08:07 | 08:35
| 21:21 51  20:33 (11) | 20:15 } 18:59 25 18:32(12) | 16:49 | 16:00 | 16:00
31| 05:24 19:43 (11) | 06:19 | | 07:11 | | 08:35
| 21:19 50 20:33(11) | 20:13 ] | 16:47 | 1 16:01
Sonnenscheinstunden | 514 | 462 | 384 | 330 | 259 | 232
astr.max.magl.Beschattung | 2000 | 649 ! 642 i 45 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
L.
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Projeld:

19-095-GBK-02

Beschreibung:

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

Lizenzlerter Anwender:

T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600

info@th-ingenieure.de
Berechnet:

20.08.2019 10:57/3.2.744

I\

(SHADOW - Kalender

\Berechnung: ZusatzbelastungSchattenrezeptor: P - 10 16

Vi

Referenzjahr fiir Kalender

| Januar

1108:35
| 16:02

8:28
6:22

Sonnenscheinstunden | 248
astr.max.mégl.Beschattung |

Tag im Monat

|

| Februar |Médrz

3:04

7:03

7:55

7:09

7:34

7:40

7:44
7:46
7:48

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

| 07:08
| 17:50
| 07:06
| 17:52
| 07:04
| 17:54
| 07:01
| 17:55
| 06:59
| 17:57
| 06:56
17 59

FuluRT
LR3BHM2LE

Qo

POHORORODHORODROROROROROROHEHOROROROROROROROREROEREQE

gma\mmmmmmmcnooa\mmoocnmcnmmmmmmmmmmwmmmmmmc\mmmmmmm
HENDBLENHLODBOWOWODWRWHRWEWENMNNN [ N o

Minuten mit Schatten

13
17
20
24
26
27
27
27
27
26
25
23
21
19
14

354

(Voraussetzungen fiir Berechnung des Schattenwurfs

2019

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

|

|

|

|

I

|

|

|

|
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) | 06 19
17:51 (12) | 20:15
17:23 (12) | 06:16
17:50 (12) | 20:17
17:23 (12) | 06:14
17:50 (12) | 20:19
17:22 (12) | 06:12
17:49 (12) | 20:20
17:23 (12) | 06:09
17:49 (12) | 20:22
17:23 (12) | 06:07
17:48 (12) | 20:24
17:24 (12) | 06:05
17:47 (12) | 20:26
17:24 (12) | 06:03
17:45 (12) | 20:28
17:25 (12) | 06:00
17:44 (12) | 20:30
17:27 (12) | 05:58
17:41 (12) | 20:32
17:30 (12) | 05:56
17:38 (12) | 20:34
| 05:54

BRERSRIBRUIURLBULARARALS

NN N AN AN AN AN RERERE RS
WHE=AOCONDODO-

13
18
22
25
28
30
32

35
35
35

35

32

30

28

26

19

667
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

0:48

AR
W
S AR

0:56
5:29
0:57
5:27
0:59
5:25
1:01
5:23
1:03
5:21
1:05
5:19
1:06
5:17
1:.08
5:16
1:10
5:14
1:11
5:12
1:13
5:11
115

|
|
|
|
|
|
|
|
|
|
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) | 05:
19:45 (11) | 21 16
19:10 (11) | 05:0
19 45 (11) | 21 18

NONDNQNDNQNDNDNDNONDNONONONONON

19 11 (11) | 05:00
19:42 (11) | 21:26
19:11 (11) | 04:59
19:41 (11) | 21:27
19:12 (11) | 04:58
19:40 (11) | 21:29
19:13 (11) | 04:56
19:39 (11) | 21:30
19:14 (11) | 04:55
19:36 (11) | 21:32
19:15 (11) | 04:54
19:34 (11) | 21:33
] 04:53
| 21:34
| 494
|

Zeitpunkt (55:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

7

348

| Juni

19:18 (11) | 04:52
20:16 (9) | 21:36
19:22 (11) | 04:51
20:18 (9) | 21:37
20:12 (9) | 04:50
20:21 (9) | 21:38
20:11 (9) | 04:49
20:22 (9) | 21:39
20:10 (9) | 04:48
20:24 (9) | 21:40
20:09 (9) | 04:48
20:25(9) | 21:42
20:08 (9) | 04:47
20:27 (9) | 21:43
20:08 (9) | 04:46
20:28 (9) | 21:44
20:07 (9) | 04:45
20:30 (9) | 21:45
20:08 (9) | 04:45
20:30 (9) | 21:45
20:07 (9) | 04:44
20:30(9) | 21:46
20:07 (9) | 04:44
20:29 (9) | 21:47
20:08 (9) | 04:44
20:30 (9) | 21:48
20:08 (9) | 04:43
20:29 (9) | 21:49
20:09 (9) | 04:43
20:29 (9) | 21:49
20:10 (9) | 04:43
20:28 (9) | 21:50
20:11 (9) | 04:43
20:28 (9) | 21:50
20:11 (9) | 04:43
20:26 (9) | 21:51
20:13 (9) | 04:43
20:25(9) | 21:51
20:14 (9) | 04:43
20:23(9) | 21:52
20:18 (9) | 04:43
20:20 (9) | 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

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

511

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

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)
2117 ()
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)
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@kt:

19-095-GBK-02

Beschrelbung:

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

Lizenzierter Anwender:

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

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

Berechnet:

20.08.2019 10:57/3.2.744

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

Tag im Monat

-

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (S5:MM) Schattenende

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

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

o =
F Y
SHADOW - Kalender
\Berechnung: ZusatzbelastungSchattenrezeptor: P - IO 16 P,
(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli ] August | September | Oktober | Novembet Dezember
1]04:47 20:51 (10) | 05:26 20:18 (9) | 06:21 19:13 (11) | 07:15 18:04 (12) | 07:13 | 08:09
| 21:52 27 21:18 (7) | 21:17 22 20:40 (9) | 20:10 30 19:43(11) | 18:56 25 18:29(12) | 16:45 | 15:59
2| 04:47 20:51 (10) | 05:28 20:18 (9) | 06:23 19:14 (11) | 07:16 18:04 (12) | 07:15 | 08:11
| 21:51 27 21:18 (7) | 21:15 23 20:41 (9) | 20:08 27  19:41 (11) | 18:54 23 18:27(12) } 16:43 | 15:58
3]04:48 20:52 (10) | 05:29 20:18 (9) | 06:24 19:15 (11) | 07:18 18:05 (12) | 07:17 | 08:12
| 21:51 26 21:18(10) | 21:14 22 20:40 (9) | 20:06 24 19:39(11) | 18:51 20 18:25(12) | 16:41 | 15:57
4 {04:49 20:52 (10) | 05:31 20:18 (9) | 06:26 19:16 (11) | 07:20 18:06 (12) | 07:19 | 08:14
| 21:51 24 21:16 (10) | 21:12 23 20:41 (9) | 20:03 20 19:36(11) | 18:49 16 18:22(12) | 16:39 | 15:57
51 04:50 20:53 (10) } 05:33 20:17 (9) | 06:28 19:18 (11) | 07:22 18:06 (12) | 07:21 | 08:15
| 21:50 23 21:16 (10) | 21:10 23 20:40 (9) | 20:01 16  19:34 (11) | 18:46 13 18:19(12) | 16:37 | 15:56
6 | 04:51 20:53 (10) | 05:35 20:18 (9) | 06:30 19:21 (11) | 07:24 18:08 (12) | 07:23 | 08:16
| 21:49 23 21:16(10) | 21:08 21 20:39 (9) | 19:58 11 19:32(11) | 18:44 9 18:17(12) | 16:35 | 15:56
7 | 04:51 20:54 (10) | 05:36 20:18 (9) | 06:32 | 07:26 ] 07:25 | 08:18
| 21:49 21 21:15(10) | 21:06 19 20:37 (9) | 19:56 | 18:42 | 16:33 | 15:55
8 | 04:52 20:55 (10) | 05:38 20:18 (9) | 06:33 | 07:27 | 07:27 | 08:19
| 21:48 20 21:15(10) | 21:04 17 20:35 (9) | 19:53 | 18:39 | 16:31 | 15:55
9 | 04:53 20:56 (10) | 05:40 20:19 (9) | 06:35 | 07:29 | 07:29 | 08:20
|21:47 18 21:14(10) [ 21:02 14 20:33(9) | 19:51 | 18:37 |16:29 | 15:54
10 | 04:55 20:57 (10) | 05:42 20:19 (9) | 06:37 1 07:31 | 07:31 ] 08:22
| 21:47 17 21:14 (10) | 21:00 12 20:31 (9) | 19:49 | 18:34 | 16:28 ] 15:54
11 | 04:56 20:58 (10) | 05:43 20:20 (9) | 06:39 | 07:33 | 07:33 | 08:23
| 21:46 15 21:13(10) ] 20:58 9 20:29 (9) | 19:46 | 18:32 | 16:26 | 15:53
12 | 04:57 20:59 (10) | 05:45 19:33 (11) | 06:40 | 07:35 | 07:35 | 08:24
| 21:45 13 21:12 (10) | 20:56 8 20:28 (9) | 19:44 | 18:30 | 16:24 | 15:53
13 | 04:58 21:01 (10) | 05:47 19;27 (11) | 06:42 107:37 | 07:37 | 08:25
| 21:44 10 21:11(10) | 20:54 14 20:25 (9) | 19:41 | 18:27 | 16:22 | 15:53
14 | 04:59 21:03 (10) | 05:49 19:24 (11) | 06:44 | 07:39 | 07:39 | 08:26
| 21:43 7 21:10(10) | 20:52 18  19:42 (11) | 19:39 | 18:25 116:21 | 15:53
15 | 05:00 | 05:50 19:22 (11) | 06:46 | 07:40 } 07:40 | 08:27
| 21:42 | 20:49 22 19:44(11) | 19:36 | 18:22 | 16:19 | 15:53
16 | 05:02 | 05:52 19:20 (11) | 06:48 | 07:42 | 07:42 |1 08:28
| 21:41 | 20:47 25  19:45(11) | 19:34 | 18:20 ] 16:18 | 15:53
17 | 05:03 | 05:54 19:19 (11) | 06:49 | 07:44 | 07:44 | 08:29
| 21:40 | 20:45 27 19:46 (11) | 19:31 | 18:18 | 16:16 | 15:53
18 | 05:04 ] 05:56 19:18 (11) | 06:51 | 07:46 | 07:46 | 08:30
| 21:38 | 20:43 29 19:47 (11) | 19:29 ] 18:15 | 16:14 | 15:53
19 | 05:06 | 05:58 19:16 (11) | 06:53 | 07:48 | 07:48 | 08:31
} 21:37 | 20:41 31 19:47 (11) | 19:26 | 18:13 | 16:13 } 15:53
20 | 05:07 | 05:59 19:16 (11) | 06:55 18:16 (12) | 07:50 | 07:50 | 08:31
| 21:36 | 20:38 32 19:48 (11) | 19:24 10 18:26 (12) | 18:11 | 16:12 | 15:54
21 | 05:09 | 06:01 19:15 (11) | 06:57 18:13 (12) | 07:52 | 07:52 | 08:32
| 21:35 | 20:36 33 19:48 (11) | 19:21 15 18:28 (12) | 18:09 | 16:10 | 15:54
22 | 05:10 | 06:03 19:14 (11) | 06:58 18:11 (12) | 07:54 |1 07:54 | 08:33
| 21:33 | 20:34 34 19:48(11) | 19:19 19 18:30 (12) | 18:06 | 16:09 | 15:54
231 05:12 | 06:05 19:13 (11) | 07:00 18:08 (12) | 07:56 | 07:55 108:33
{ 21:32 | 20:32 35  19:48 (11) | 19:16 22 18:30(12) | 18:04 | 16:08 | 15:55
241 05:13 20:28 (9) | 06:07 19:13 (11) | 07:02 18:07 (12) | 07:58 | 07:57 |1 08:34
| 21:30 2 20:30 (9) | 20:29 35 19:48(11) | 19:14 24  18:31(12) | 18:02 | 16:06 | 15:55
25| 05:15 20:25 (9) | 06:08 19:12 (11) | 07:04 18:06 (12) | 08:00 | 07:59 | 08:34
| 21:29 9 20:34 (9) | 20:27 36  19:48 (11) | 19:11 26 18:32(12) | 18:00 | 16:05 | 15:56
26 | 05:16 20:23 (9) | 06:10 19:12 (11) | 07:06 18:05 (12) | 08:02 | 08:01 | 08:34
| 21:27 12 20:35 (9) | 20:25 36 19:48 (11) | 19:09 27  18:32(12) | 17:57 | 16:04 | 15:57
27 | 05:18 20:21 (9) | 06:12 19:12 (11) | 07:07 18:05 (12) | 07:03 | 08:02 | 08:35
] 21:26 15 20:36 (9) | 20:22 35 19:47 (11) | 19:06 27  18:32(12) | 16:55 | 16:03 } 15:57
28 | 05:20 20:21 (9) | 06:14 19:13 (11) | 07:09 18:03 (12) | 07:05 | 08:04 | 08:35
| 21:24 17 20:38 (9) | 20:20 34 19:47 (11) | 19:04 28 18:31(12) | 16:53 | 16:02 | 15:58
29 | 05:21 20:20 (9) | 06:15 19:12 (11)  07:11 18:03 (12) | 07:07 | 08:06 ] 08:35
| 21:22 18 20:38 (9) | 20:18 34 19:46 (11) | 19:01 28 18:31(12) | 16:51 ] 16:01 | 15:59
301 05:23 20:19 (9) | 06:17 19:12 (11) | 07:13 18:03 (12) | 07:09 | 08:07 | 08:35
| 21:21 20 20:39 (9) | 20:15 33 19:45(11) | 18:59 27  18:30(12) | 16:49 | 16:00 ] 16:00
31| 05:24 20:19 (9) | 06:19 19:13 (11) | | 07:11 | | 08:35
| 21:19 21 20:40 (9) | 20:13 32 19:45(11) | | 16:47 | | 16:01
Sonnenscheinstunden | 514 | 462 | | 330 | 259 | 232
astr.max.mogl.Beschattung | 385 | 788 | 381 | 106 | |
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f;r_u)ekt:

19-095-GBK-02

Beschreibung:

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

Lizenzierter Anwenider:

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

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

Berechnet:

20.08.2019 10:57/3.2.744
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, 8
(SHADOW - Kalender
(Berechnung: ZusatzbelastungSchattenrezeptor: Q - 10 17

Referenzjahr fir Kalender

| Januar
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Sonnenscheinstunden |
astr.max.mégl.Beschattung |

Tag im Monat

-

27
26
26
26
25
24
24
23
23
21
20
19
17
16

13

6
12
14
18
21
2
24
2%

481

| Februar

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

16:00 (4) 720
16:06 (4)
15:57 (4) 718
16:09 (4) | 17:42
15:56 (4) | 07:15
16:10 (4) | 17:44
15:54 (4) | 07:13
16:12 (4) | 17:46
15:54 (4) | 07:11
16:15 (4) | 17:48
15:53 (4) |
16:15 (4) |
15:52 (4) |
16:16 (4) |
15:51 (4) |
16:17 (4) |

| 271

|

OHOHDHOHDHD

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

26
27
28
28
29

31

36
38
42
2

41

37
30
19
18
15
13

13

17

616

Minuten mit Schatten

(Voraussetzungen fiir Berechnung des Schattenwurfs

2019

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

| Mérz

15:51 (4) | 07:08
16:17 (4) | 17:50
15:51 (4) | 07:06
16:18 (4) | 17:52
15:51 (4) | 07:04
16:19 (4) | 17:54
15:51 (4) | 07:01
16:19 (4) | 17:55
15:51 (4) | 06:59
16:20 (4) | 17:57
15:51 (4) | 06:57
16:35 (3) | 17:59
15:52 (4) | 06:54
16:37 (3) | 18:01
15:52 (4) | 06:52
16:39 (3) | 18:03
15:52 (4) | 06:49
16:40 (3) | 18:05
15:52 (4) | 06:47
16:43 (3) | 18:07
15:53 (4) | 06:44
16:45 (3) | 18:09
15:55 (4) | 06:42
16:47 (3) | 18:11
15:56 (4) | 06:40
16:48 (3) | 18:13
15:58 (4) | 06:37
16:48 (3) | 18:15
16:01 (4) | 06:35
16:48 (3) | 18:17
16:27 (3) | 06:32
16:46 (3) | 18:19
16:28 (3) | 06:30
16:46 (3) | 18:21
16:30 (3) | 06:27
16:45 (3) | 18:22
16:31 (3) | 06:25
16:44 (3) | 18:24
16:34 (3) | 06:22
16:40 (3) | 18:26
| 06:20
| 18:28
| 06:17
| 18:30
| 06:15
| 18:32
| 06:13
| 18:34
| 06:10
| 18:36
17:11 (2) | 06:08
17:17 (2) | 18:38
17:07 (2) | 06:05
17:20 (2) | 18:39
17:04 (2) | 06:03
17:21(2) | 18:41
| 06:00
| 18:43
| 05:58
| 18:45
| 06:55
| 19:47
| 365
|
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27
27
26
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19
15

341

1April

17:03 (2) | 06:53
17:24 (2) | 19:49
17:02 (2) | 06:50
17:25 (2) | 19:51
17:00 (2) | 06:48
17:25 (2) | 19:53
17:00 (2) | 06:45
17:26 (2) | 19:54
16:59 (2) | 06:43
17:26 (2) | 19:56
16:59 (2) | 06:40
17:26 (2) | 19:58
16:58 (2) | 06:38
17:25 (2) | 20:00
16:59 (2) | 06:36
17:26 (2) | 20:02
16:59 (2) | 06:33
17:25 (2) | 20:04
16:59 (2) | 06:31
17:24 (2) | 20:06
17:00 (2) | 06:28
17:24 (2) | 20:07
17:00 (2) | 06:26
17:22 (2) | 20:09
17:02 (2) | 06:24
17:21 (2) | 20:11
17:03 (2) | 06:21
17:18 (2) | 20:13
17:07 (2) | 06:19
17:14 (2) 5
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Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt ($S:MM) Schattenende

| Mai

| 05:43
| 20:45
| 05:41
| 20:47
| 05:39
| 20:48

wn o
RERehEREREBYLRE

E e g N N g g T T e e e = I T = I

o e b b b b

NONONONONONQOQNONONONONONONONONONONONONONGON
=R

Al A Attt ol - A A k=]

FNEEREENENE
LWL RN LT U

)
an

(WEA mit
(WEA mit

[ 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
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| 04:45
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben {Sommerzeit wie Bezugsjahr):

erstem Schatten)
letztem Schatten)
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(_Projekk: Beschrefbung:

19-095-GBK-02

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

Lizenzierter Anwender:

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

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

20.08.2019 10:57/3.2.744

PAN

(SHADOW - Kalender

(Berechnung: ZusatzbelastungSchattenrezeptor: Q - 10 17

AN

Referenzjahr fiir Kalender

| Juli

1| 04:46
| 21:52
2 | 04:47
| 21:52
3| 04:48
] 21:51
4] 04:49
| 21:51
5 | 04:50

SRRRENENERER

1859848888488

Sonnenscheinstunden | 515

astr.max.mdgl.Beschattung |

Tag im Monat  Sonnenaufgang

L

| August

5:26

Iny
-
~

5:28
1:15

ONONONONONONONGCONO
WO W Wk W
mngWNH B

= O WD WL AU AU BG SN N g
bl BRRRN N R BRGNS LAVNEENERARGBESIRERLER

P NG K S 0SS SITEICUSICIRIAIS IR CLE O I M D U © S 2 S e & T & 5 81 Fio rorsionl e o
FARIFARARALIRASD

NONONONODNONONONONONONONONONONONONONONONONONGON

o
—
w

462

(SS:MM)

Sonnenuntergang (SS:MM)

2019

| September

| 06:21
} 20:11
1 06:23
0:08
:24

2%}

RERLRLRSRIRIR
BLERTBEREBRRERR

W o w0

7:00

7:04

7:09

17:46 (2

0
1
0
1
0
1
0
1
07:06
1
0
1
0
1
0
1
0
1 17:55 (2

8:59 9

| 9

Minuten mit Schatten

(Voraussetzungen fiir Berechnung des Schattenwurfs

8:54

8:46
8:44

[=2]
w
o

SURNRYUCEBRERAR LB EECELsrEBANARENYBY YR

:51
:09
149
11

HOROMOROROHOHROHOHOESOHOESOROHROEROROEHROHOEHOHOREROREROEROEROHEHOHOREROHOROEO

WANDINDNODNDNNDDEDO N0 N NN NN NN NN NDNDN®N DN

@
H
]

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

15
19
22
24
25
26
27
27
27
27
26
24
23
2
18

13

12
15
17
19
28
35
39
%2

584

| November

17:43 (2) | 07:13
17:58 (2) | 16:45
17:41 (2) | 07:15
18:00 (2) | 16:43
17:39 (2) | 07:17
18:01 (2) | 16:41
17:38 (2) | 07:19
18:02 (2) | 16:39
17:36 (2) | 07:21
18:01 (2) | 16:37
17:35(2) | 07:23
18:01 (2) | 16:35
17:35(2) | 07:25
18:02 (2) | 16:33
17:34 (2) | 07:27
18:01 (2) | 16:31
17:34 (2) | 07:29
18:01 (2) | 16:29
17:34 (2) | 07:31
18:01 (2) | 16:27
17:34 (2) | 07:33
18:00 (2) | 16:26
17:35(2) | 07:35
17:59 (2) | 16:24
17:35 (2) | 07:37
17:58 (2) | 16:22
17:36 (2) 1 07:39
17:57 (2) | 16:21
17:37 (2) ] 07:41
17:55 (2) | 16:19
17:39 (2) | 07:43
17:52 (2) | 16:17
17:42 (2) | 07:44
17:50 (2) | 16:16

17:05 3
17:10 3
17:01 3

)

) | 16:07

)
17:13 (3)

)

)

1
07:57
16:06
16:59 (3

17:14 (3

16:58 (3)
17:15 (3)

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

43

41

1
14
16

566

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

| Dezember

15:23 (4) | 08:09
16:15 (3) | 15:59
15:22 (4) | 08:11
16:13 (3) | 15:58
15:22 (4) | 08:12
16:11 (3) | 15:57
15:21 (4) | 08:14
16:09 (3) | 15:57
15:22 (4) | 08:15
16:07 (3) | 15:56
15:21 (4) | 08:17
16:05 (3) | 15:55
15:21 (4) | 08:18
15:49 (4) | 15:55
15:21 (4) | 08:19
15:49 (4) | 15:54
15:21 (4) | 08:21

15:49 (4) | 15:54
15:21 (4) | 08:22
15:49 (4) | 15:54
15:23 (4) | 08:23
15:49 (4) | 15:53
15:23 (4) | 08:24
15:49 (4) | 15:53
15:24 (4) | 08:25
15:48 (4) | 15:53
15:24 (4) | 08:26
15:48 (4) | 15:53
15:25 (4) | 08:27
15:47 (4) | 15:53
15:26 (4) | 08:28
15:46 (4) | 15:53
15:28 (4) | 08:29
15:44 (4) | 15:53

15:29 (4) | 08:30
15:42 (4) | 15:53
15:32 (4) | 08:31
15:41 (4) | 15:53
| 08:32

| 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
8:35
5:57
8:35
5:58

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

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

18

27
27
27

27

27
27
27

792

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

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

WindPRO 3.2.744 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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"l;r-.;kt: Beschrelbung: Lizenzierter Anwerxter:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10

DE-28717 Bremen

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

20.08.2019 10:57/3.2.744

. o
o ~
SHADOW - Kalender
\Berechnung: ZusatzbelastungSchattenrezeptor: R - 10 18 )
(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Médrz | April | Mai ] Juni
1108:35 | 08:06 16:09 (4) | 07:08 17:00 (2) | 06:53 | 05:43 | 04:52
| 16:02 | 16:53 14 16:23 (4) | 17:50 20 17:20(2) | 19:49 | 20:45 | 21:36
2]08:35 | 08:04 16:09 (4) | 07:06 17:01 (2) | 06:50 | 05:41 | 04:51
| 16:03 | 16:55 16 16:25(4) | 17:52 19 17:20 (2) | 19:51 | 20:47 | 21:37
3108:35 ] 08:02 16:10 (4) | 07:04 17:01 (2) | 06:48 | 05:38 | 04:50
| 16:04 | 16:57 18 16:28 (4) | 17:53 17  17:18 (2) | 19:52 | 20:48 {21:38
4 | 08:35 | 08:01 16:10 (4) | 07:01 17:03 (2) | 06:45 | 05:36 | 04:49
| 16:06 | 16:59 20 16:30(4) | 17:55 14 17:17 (2) | 19:54 | 20:50 | 21:39
5108:35 | 07:59 16:10 (4) | 06:59 17.04 (2) | 06:43 | 05:34 | 04:48
| 16:07 117:01 21 16:31(4) | 17:57 10 17:14(2) | 19:56 | 20:52 | 21:41
6 | 08:34 | 07:.57 16:10 (4) | 06:57 | 06:40 ] 05:32 | 04:47
| 16:08 | 17:03 21  16:31(4) | 17:59 | 19:58 | 20:54 | 21:42
7 108:34 | 07:55 16:10 (4) | 06:54 | 06:38 | 05:30 | 04:47
| 16:09 | 17:05 20 16:30 (4) | 18:01 | 20:00 | 20:56 |121:43
8] 08:33 | 07:53 16:11 (4) | 06:52 |1 06:36 | 05:28 | 04:46
| 16:11 | 17:07 19  16:30(4) | 18:03 | 20:02 | 20:58 |21:44
9108:33 | 07:51 16:11 (4) | 06:49 |1 06:33 } 05:26 | 04:45
| 16:12 | 17:09 17  16:28 (4) | 18:05 | 20:04 | 20:59 | 21:45
10 | 08:32 | 07:49 16:12 (4) | 06:47 1 06:31 | 05:25 | 04:45
| 16:14 1 17:11 16 16:28 (4) | 18:07 | 20:06 | 21:01 | 21:46
11| 08:31 | 07:47 16:14 (4) | 06:44 | 06:28 | 05:23 | 04:44
] 16:15 117:13 12 16:26 (4) | 18:09 | 20:07 | 21:03 | 21:46
12 | 08:31 | 07:45 16:16 (4) | 06:42 | 06:26 | 05:21 | 04:44
| 16:17 | 17:15 8 16:24(4) | 18:11 ] 20:09 ] 21:05 12147
13 | 08:30 | 07:43 | 06:40 | 06:24 1 05:19 | 04:43
| 16:18 | 17:17 | 18:13 | 20:11 | 21:06 | 21:48
14 | 08:29 | 07:41 | 06:37 ] 06:21 | 05:17 | 04:43
| 16:20 | 17:20 | 18:15 | 20:13 | 21:08 |21:49
15 | 08:28 | 07:39 | 06:35 | 06:19 ] 05:16 | 04:43
| 16:22 }17:22 | 18:17 | 20:15 }21:10 {21:49
16 | 08:27 | 07:37 | 06:32 | 06:16 [ 05:14 | 04:43
| 16:23 | 17:24 ] 18:19 | 20:17 }21:12 | 21:50
17 | 08:26 | 07:35 | 06:30 | 06:14 | 05:12 | 04:42
| 16:25 | 17:26 | 18:21 | 20:19 | 21:13 | 21:50
18 | 08:25 1 07:33 ] 06:27 | 06:12  }05:10 | 04:42
| 16:27 | 17:28 | 18:22 | 20:21 1 21:15 | 21:51
19 | 08:24 |1 07:31 | 06:25 | 06:09 | 05:09 | 04:42
| 16:28 | 17:30 | 18:24 | 20:22 | 21:17 ] 21:51
201 08:23 | 07:29 | 06:22 | 06:07 | 05:07 | 04:42
| 16:30 ] 17:32 | 18:26 | 20:24 } 21:18 | 21:52
21| 08:22 | 07:26 | 06:20 | 06:05 | 05:06 | 04:42
| 16:32 | 17:34 | 18: 28 | 20:26 1 21:20 | 21:52
221 08:21 | 07:24 17:05 (2) | 06:1 | 06:02 ] 05:04 | 04:43
| 16:34 117:36 5 17:10(2) | 18:3 | 20:28 | 21:21 | 21:52
23] 08:19 | 07:22 17:03 (2) | 06:1. | 06:00 } 05:03 | 04:43
] 16:36 |17:38 8 17:11(2) | 18:3 |20:30 j21:23 | 21:52
241 08:18 | 07:20 17:02 (2) | 06:1 | 05:58 ] 05:01 | 04:43
| 16:38 | 17:40 12 17:14(2) | 18:3 | 20:32 | 21:25 | 21:53
25| 08:17 | 07:17 17:02 (2) | 06:1 } 05:56 | 05:00 | 04:43
| 16:40 | 17:42 14 17:16 (2) | 18:3 | 20:34 ] 21:26 | 21:53
26 1 08:15 | 07:15 17:01 (2) | 06:0 | 05:53 | 04:59 | 04:44
| 16:41 | 17:44 17 17:18(2) | 18:3 | 20:35 |1 21:28 | 21:53
27 | 08:14 1 07:13 17:01 (2) | 06:0 | 05:51 | 04:57 | 04:44
| 16:43 1 17:46 19  17:20(2) | 18:3 | 20:37 | 21:29 | 21:53
28 | 08:12 16:13 (4) | 07: 11 17:00 (2) | 06:0 | 05:49 | 04:56 | 04:45
| 16:45 2 16:15(4) | 17: 20 17:20(2) | 18:4 1 20:39 ] 21:30 | 21:53
29 | 08:11 16:12 (4) | | 06: oo {05:47 ] 0455 | 04:45
| 16:47 5 16:117 (4 | | 18:43 | 20:41 | 21:32 | 21:52
30 | 08:09 16:11 (4) | | 05:58 | 05:45 | 04:54 | 04:46
| 16:49 8 16:19(4) | | 18:45 | 20:43 |1 21:33 | 21:52
31 | 08:07 16:10 (4) | | 06:55 | |04:53 |
| 16:51 11 16:21(4) | | 19:47 | | 21:34 |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
astr.max.mdégl.Beschattung | 26 | 297 | 80 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat ~ Sonnenaufgang (SS:MM) Zeitpunkt (5S:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
p
WIndPRO 3.2.744 | EMD International A/5, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 23.08.2019 08:25 / 36 windPRO .
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@ Beschreibung: Lizenzierter Anwender:
19-095-GBK-02 Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10

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

20. 08 2019 10: 57/3.2.744

L o
i ~
SHADOW - Kalender
\Berechnung: ZusatzbelastungSchattenrezeptor: R - IO 18 )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli |August | SeptembeyOktober | November | Dezember
110446 ] 05:26 | 06:21 | 07:15 | 07:13 15:44 (4) | 08:09
| 21:52 | 21:17 } 20:11 | 18:56 | 16:45 11 15:55 (4) | 15:59
2 | 04:47 | 05:28 | 06:23 107:16 1 07:15 15:42 (4) | 08:11
| 21:52 ] 21:15 | 20:08 | 18:54 | 16:43 15  15:57 (4) | 15:58
3| 04:48 | 05:29 | 06:24 1 07:18 | 07:17 15:41 (4) | 08:12
} 21:51 | 21:14 | 20:06 | 18:51 | 16:41 17 15:58 (4) | 15:57
4 | 04:49 | 05:31 | 06:26 1 07:20 | 07:19 15:40 (4) | 08:14
} 21:51 | 21:12 | 20:03 | 18:49 | 16:39 19 15:59 (4) | 15:57
S | 04:49 | 05:33 | 06:28 107:22 | 07:21 15:40 (4) | 08:15
} 21:50 | 21:10 | 20:01 | 18:46 | 16:37 20 16:00(4) | 15:56
6 | 04:50 | 05:35 | 06:30 107:24 1 07:23 15:40 (4) | 08:17
| 21:50 | 21:08 } 19:58 | 18:44 | 16:35 20 16:00 (4) | 15:55
7 | 04:51 ] 05:36 | 06:32 107:26 1 07:25 15:40 (4) | 08:18
j21:49  |21:06 [ 19:56 | 18:42 [16:33 20  16:00 (4) | 15:55
8 104:52 | 05:38 | 06:33 | 07:27 | 07:27 15:39 (4) | 08:19
| 21:48 | 21:04 ] 19:53 | 18:39 | 16:31 21  16:00 (4) | 15:54
91 04:53 | 05:40 | 06:35 | 07:29 1 07:29 15:39(4) | 08:21
| 21:48 | 21:02 ] 19:51 | 18:37 | 16:29 20 15:59(4) | 15:54
10 | 04:54 | 05:41 } 06:37 1 07:31 17:39 (2) | 07:31 15:40 (4) | 08:22
| 21:47 | 21:00 | 19:49 | 18:34 10 17:49(2) | 16:27 17  15:57 (4) | 15:54
11 | 04:56 | 05:43 | 06:39 | 07:33 17:37 (2) | 07:33 15:41 (4) | 08:23
| 21:46 | 20:58 ] 19:46 | 18:32 14 17:51(2) | 16:26 15 15:56 (4) | 15:53
12 | 04:57 | 05:45 | 06:40 |1 07:35 17:35(2) | 07:35 15:41 (4) | 08:24
| 21:45 | 20:56 | 19:44 | 18:29 17  17:52(2) | 16:24 13 15:54 (4) | 15:53
13 | 04:58 | 05:47 | 06:42 | 07:37 17:34 (2) | 07:37 15:42 (4) | 08:25
121:44  |20:54 | 1941 [18:27 19 17:53(2) |16:22 10 15:52(4) | 15:53
14 | 04:59 | 05:49 | 06:44 | 07:39 17:34 (2) | 07:39 15:43 (4) | 08:26
] 21:43 | 20:52 | 19:39 | 18:25 19 17:53(2) | 16:21 7 15:50(4) | 15:53
15 | 05:00 | 05:50 | 06:46 | 07:40 17:33 (2) | 07:41 15:44 (4) | 08:27
121:42  [20:50  [19:36 | 18:22 20 17:53(2) | 16:19 4 15:48 (4) | 15:53
16 | 05:02 | 05:52 | 06:48 | 07:42 17:33 (2) | 07:42 | 08:28
| 21:41 | 20:47 ] 19:34 | 18:20 19 17:52(2) | 16:17 | 15:53
17 | 05:03 | 05:54 | 06:49 | 07:44 17:33 (2) | 07:44 | 08:29
| 21:40 | 20:45 | 19:31 | 18:18 17 17:50 (2) | 16:16 | 15:53
18 | 05:04 | 05:56 | 06:51 | 07:46 17:33 (2) | 07:46 | 08: 30
121:30  [20:43 | 19:29 [ 18:15 15 17:48(2) | 16:14 | 15:5
19 | 05:06 | 05:57 | 06:53 | 07:48 17:33 (2) | 07:48 | 08: 31
121:37  |20:41 | 19:26 [ 18:13 12 17:45(2) | 16:13 | 15:53
20 | 05:07 | 05:59 | 06:55 | 07:50 17:34 (2) | 07:50 | 08:32
] 21:36 ] 20:39 | 19:24 ] 18:11 9 17:43(2) | 16:11 | 15:54
21 | 05:09 | 06:01 | 06:56 | 07:52 17:35 (2) | 07:52 | 08:32
| 21:35 | 20:36 | 19:21 [ 18:08 5 17:40 (2) | 16:10 | 15:54
22 | 05:10 [ 06:03 | 06:58 | 07:54 17:37 (2) | 07:54 | 08:33
| 21:33 1 20:34 | 19:19 | 18:06 1 17:38(2) | 16:09 | 15:54
23| 05:12 | 06:05 | 07:00 | 07:56 | 07:55 | 08:33
| 21:32 } 20:32 ] 19:16 | 18:04 | 16:07 | 15:55
24| 05:13 | 06:06 | 07:02 } 07:58 | 07:57 | 08:34
] 21:30 | 20:29 | 19:14 | 18:02 | 16:06 ] 15:55
25| 05:15 | 06:08 | 07:04 | 08:00 | 07:59 | 08:34
| 21:29 } 20:27 | 19:11 | 18:00 | 16:05 | 15:56
26 | 05:16 | 06:10 | 07:05 | 08:02 | 08:01 | 08:35
| 21:27 | 20:25 | 19:09 | 17:57 | 16:04 | 15:57
27 | 05:18 1 06:12 | 07:07 | 07:04 | 08:02 | 08:35
| 21:26 | 20:22 | 19:06 | 16:55 | 16:03 | 15:57
28 | 05:19 | 06:14 1 07:09 | 07:05 | 08:04 | 08:35
| 21:24 | 20:20 | 19:04 | 16:53 | 16:02 | 15:58
29 | 05:21 ] 06:15 | 07:11 | 07:07 | 08:06 | 08:35
| 21:22 | 20:18 | 19:01 | 16:51 | 16:01 | 15:59
30| 05:23 | 06:17 1 07:13 | 07:09 | 08:07 | 08:35
| 21:21 | 20:15 | 18:59 | 16:49 | 16:00 | 16:00
31| 05:24 | 06:19 | | 07:11 15:47 (4) | | 08:35
] 21:19 | 20:13 | | 16:47 6 15:53(4) | | 16:01
Sonnenscheinstunden | 515 | 462 | 384 | 330 | 259 | 232
astr.max.mdgl.Beschattung | | | | 183 I 229 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat ~ Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
L Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
WINGPRO 32,744 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 23.08.2019 08:25 / 37 windPRO a
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ﬁjekt: Beschreibung: Lizenzierter Anwender:
19-095-GBK-02  Schattenwurfgutachten filr die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener Heerstrafe 10

DE-28717 Bremen

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

20.08.2019 10:57/3.2.744

\_ _J
o =~
SHADOW - Kalender
\Berechnung: ZusatzbelastungSchattenrezeptor: S - I0 19 J
ﬁloraussetzungen fiir Berechnung des Schattenwurfs h
Referenzjahr fiir Kalender 2019
Die dargestelliten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Mérz | April | Mai { Juni
1108:35 | 08:06 15:34 (8) | 07:08 | 06:53 | 05:43 | 04:52
| 16:02 | 16:53 21 15:55(8) | 17:50 | 19:49 | 20:45 | 21:36
2]08:35 | 08:04 15:35 (8) | 07:06 | 06:50 | 05:41 | 04:51
| 16:03 | 16:55 19  15:54 (8) | 17:52 | 19:51 | 20:47 | 21:37
3]08:35 | 08:02 15:37 (8) | 07:04 | 06:48 [ 05:38 | 04:50
| 16:04 | 16:57 15 15:52 (8) | 17:53 | 19:52 | 20:48 | 21:38
4 | 08:35 | 08:01 15:40 (8) | 07:01 | 06:45 ] 05:36 | 04:49
| 16:06 116:59 11 15:51(8) | 17:55 |19:54  ]20:50 | 21:39
5]08:34 | 07:59 | 06:59 17:29 (4) | 06:43 | 05:34 | 04:48
| 16:07 | 17:01 | 17:57 3 17:32(4) | 19:56 | 20:52 | 21:41
6]08:34 | 07:57 | 06:56 17:27 (4) | 06:40 1 05:32 | 04:47
| 16:08 | 17:03 | 17:59 7 17:34(4) | 19:58 | 20:54 | 21:42
7108:34 15:34 (8) | 07:55 ] 06:54 17:24(4) [ 06:38 | 05:30 | 04:47
| 16:09 1 15:35(8) | 17:05 { 18:01 12 17:36 (4) | 20:00 ] 20:56 | 21:43
8]08:33 15:33 (8) | 07:53 | 06:52 17:24 (4) | 06:36 | 05:28 | 04:46
| 16:11 3 15:36(8) | 17:07 118:03 14 17:38 (4) | 20:02 | 20:58 | 21:44
9| 08:33 15:31 (8) | 07:51 1 06:49 17:22(4) | 06:33 | 05:27 | 04:45
| 16:12 6 15:37(8) | 17:09 | 18:05 18 17:40 (4) | 20:04 | 20:59 | 21:45
10 | 08:32 15:31 (8) | 07:49 16:42 (6) | 06:47 17:22(4) | 06:31 | 05:25 | 04:45
| 16:14 8 15:39(8) | 17:11 1 16:43(6) | 18:07 20 17:42 (4) | 20:06 | 21:01 | 21:46
11]08:31 15:31 (8) | 07:47 16:39 (6) | 06:44 17:22 (4) | 06:28 | 05:23 | 04:44
| 16:15 10 15:41(8) | 17:13 6 16:45(6) | 18:09 21 17:43 (4) | 20:07 | 21:03 | 21:46
12 | 08:31 15:30 (8) | 07:45 16:37 (6) | 06:42 17:21(4) [ 06:26 | 05:21 ] 04:44
| 16:17 13 15:43(8) | 17:15 11 16:48 (6) | 18:11 21 17:42 (4) | 20:09 | 21:05 | 21:47
13| 08:30 15:30 (8) | 07:43 16:36 (6) | 06:40 17:22 (4) | 06:24 | 05:19 | 04:43
[16:18 15 15:45(8) [17:17 14 16:50(6) | 18:13 20 17:42(4) | 20:11 | 21:06 | 2148
14 | 08:29 15:30 (8) | 07:41 16:35 (6) | 06:37 17:22 (4) | 06:21 | 05:17 | 04:43
[16:20 17 15:47(8) |17:20 17 16:52(6) [18:15 19 17:41(4)[20:13  |21:08 | 2149
15 | 08:28 15:29 (8) | 07:39 16:35 (6) | 06:35 17:23 (4) | 06:19 | 05:16 | 04:43
} 16:22 19  15:48 (8) | 17:22 20 16:55(6) | 18:17 17 17:40(4) | 20:15 | 21:10 | 21:49
16 | 08:27 15:29 (8) | 07:37 16:33 (6) | 06:32 17:23 (4) | 06:16 | 05:14 | 04:43
] 16:23 21 15:50(8) | 17:24 22 16:55(6) | 18:19 15 17:38 (4) | 20:17 | 21:12 | 21:50
17 |} 08:26 15:29 (8) | 07:35 16:33 (6) | 06:30 17:26 (4) | 06:14 | 05:12 | 04:42
116:25 23 15:52(8) [17:26 23 16:56(6) [ 18:21 10 17:36(4) | 20:19 | 21:13 | 21:50
18 | 08:25 15:29 (8) | 07:33 16:33 (6) | 06:27 106:12 | 05:11 | 04:42
| 16:27 25 15:54(8) | 17:28 23 16:56 (6) | 18:22 | 20:21 | 21:15 | 21:51
19 | 08:24 15:28 (8) | 07:31 16:33 (6) | 06:25 | 06:09 | 05:09 | 04:42
| 16:28 26 15:54 (8) | 17:30 23 16:56 (6) | 18:24 | 20:22 | 21:17 | 21:51
20 | 08:23 15:29 (8) | 07:29 16:33 (6) | 06:22 106:07 | 05:07 | 04:42
| 16:30 26 15:55(8) | 17:32 22 16:55(6) | 18:26 | 20:24 | 21:18 | 21:52
21| 08:22 15:29 (8) | 07:26 16:34 (6) | 06:20 | 06:05 { 05:06 | 04:42
| 16:32 27 15:56(8) | 17:34 21 16:55(6) | 18:28 | 20:26 | 21:20 | 21:52
22 | 08:21 15:29 (8) | 07:24 16:35 (6) | 06:17 | 06:02 | 05:04 | 04:43
| 16:34 27 15:56 (8) | 17:36 20 16:55(6) | 18:30 | 20:28 |21:21 | 21:52
23] 08:19 15:29 (8) | 07:22 16:35 (6) | 06:15 | 06:00 | 05:03 | 04:43
|16:36 28 15:57(8) |17:38 18  16:53(6) | 18:32 120:30  |21:23 | 21:52
241 08:18 15:29 (8) | 07:20 16:36 (6) | 06:12 | 05:58 | 05:01 | 04:43
| 16:38 27 15:56 (8) | 17:40 16 16:52 (6) | 18:34 | 20:32 | 21:24 | 21:53
25 ]08:17 15:29 (8) | 07:17 16:39 (6) | 06:10 | 05:56 | 05:00 | 04:43
|16:40 27 15:56(8) | 17:42 11 16:50(6) | 18:36 120:3¢  |21:26 | 21:53
26 ] 08:15 15:30 (8) | 07:15 16:43 (6) | 06:08 ]05:53 | 04:59 | 04:44
116:41 27 15:57(8) | 17:44 2 16:45(6) | 18:37 120:35  |21:27 | 21:53
27 108:14 15:30 (8) | 07:13 | 06:05 | 05:51 | 04:57 | 04:44
| 16:43 27 15:57(8) | 17:46 {18:39 | 20:37 | 21:29 | 21:53
28 | 08:12 15:30 (8) | 07:11 | 06:03 | 05:49 | 04:56 | 04:45
| 16:45 26 15:56(8) | 17:48 | 18:41 | 20:39 ] 21:30 | 21:53
29 | 08:11 15:32 (8) | 1 06:00 | 05:47 | 04:55 | 04:45
| 16:47 25 1557 (8) | ] 18:43 | 20:41 | 21:32 | 21:52
30 [ 08:09 15:32 (8) | | 05:58 | 05:45 | 04:54 | 04:46
| 16:49 24 15:56 (8) | | 18:45 | 20:43 | 21:33 | 21:52
31 | 08:07 15:33 (8) | | 06:55 | |04:53 |
| 16:51 23 1556 (8) | | 19:47 ] | 21:34 |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
astr.max.mégl.Beschattung | 501 | 336 | 197 ] | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
L Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
-
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(Frojeic: Beschrelbung: Lizercierter Amwender:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10

DE-28717 Bremen

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

20.08.2019 10:57/3.2.744

L. o
o ~
SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: S - 10 19 p
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli |August | September | Oktober | November | Dezember
110446 | 05:26 | 06:21 | 07:15 18:01 (4) | 07:13 16:08 (6) | 08:09 15:11 (8)
| 21:52 | 21:17 | 20:10 | 18:56 20 18:21 (4) | 16:45 7 16:15(6) | 15:59 14 15:25(8)
2] 04:47 | 05:28 | 06:23 | 07:16 18:01 (4) | 07:15 16:10 (6) | 08:11 15:12 (8)
} 21:52 | 21:15 | 20:08 | 18:54 20 18:21(4) | 16:43 3 16:13(6) | 15:58 12 15:24(8)
3]04:48 | 05:29 | 06: 24 | 07:18 18:00 (4) | 07:17 | 08:12 15:14 (8)
| 21:51 | 21:14 | 20:0 | 18:51 21 18:21(4) | 16:41 | 15: 57 9 15:23(8)
4 | 04:49 ] 05:31 | 06: 2 |1 07:20 18:00 (4) | 07:19 | 08:1. 15:14 (8)
] 21:51 | 21:12 ] 20:03 | 18:49 21 18:21(4) | 16:39 | 15:5 8 15:22 (8)
504550 | 05:33 | 06:28 |1 07:22 17:59 (4) | 07:21 ] 08:1 15:16 (8)
| 21:50 | 21:10 | 20:01 | 18:46 20 18:19(4) | 16:37 | 15:5 5 15:21(8)
6 | 04:50 | 05:35 | 06:30 |1 07:24 17:59 (4) | 07:23 | 08:1 15:19 (8)
| 21:50 | 21:08 | 19:58 | 18:44 18 18:17 (4) | 16:35 I 15: 55 2 15:21(8)
71 04:51 | 05:36 | 06:31 | 07:26 18:00 (4) | 07:25 ] 08:18
| 21:49 | 21:06 | 19:56 | 18:42 14 18:14 (4) | 16:33 | 15: 55
8| 04:52 | 05:38 | 06:33 | 07:27 18:00 (4) | 07:27 15:11 (8) | 08:1
| 21:48 | 21:04 |1 19:53 | 18:39 12 18:12(4) | 16:31 9 15:20(8) | 15:5
9 | 04:53 | 05:40 | 06:35 | 07:29 18:02 (4) | 07:29 15:08 (8) | 08:2
| 21:48 | 21:02 | 19:51 | 18:37 7 1B:09(4) | 16:29 14 15:22(8) | 15:54
10 | 04:54 | 05:41 | 06:37 | 07:31 18:04 (4) | 07:31 15:07 (8) | 08:2
| 21:47 | 21:00 | 19:49 | 18:34 3 18:07(4) | 16:27 17 15:24(8) | 15:5
11 | 04:56 | 05:43 | 06:39 1 07:33 | 07:33 15:05 (8) | 08:2;
|21:46  [20:58 | 19:46 | 18:32 |16:26 20  15:25(8) | 15:5
12 | 04:57 | 05:45 | 06:40 | 07:35 | 07:35 15:05 (8) | 08:2:
| 21:45 | 20:56 | 19:44 | 18:29 | 16:24 22 15:27 (8) | 15:5
13 | 04:58 | 05:47 | 06:42 107:37 | 07:37 15:05 (8) | 08:2!
| 21:44 | 20:54 | 19:41 | 18:27 | 16:22 23 15:28 (8) | 15:5
14 | 04:59 | 05:49 | 06:44 107:39 1 07:39 15:04 (8) | 08:2
| 21:43 | 20:52 1 19:39 | 18: 25 ] 16:21 24 15:28 (8) | 15:5
15 | 05:00 | 05:50 | 06:46 |1 07: | 07:41 15:04 (8) | 08:2
| 21:42 | 20:49 |1 19:36 | 18: 22 | 16:19 25 15:29(8) | 15:5
16 | 05:02 | 05:52 | 06:48 {07:42 | 07:42 15:03 (8) | 08:2
|21:41 20147 | 19:34 | 18: 20 |16:17 26  15:29 (8) | 15:5
17 | 05:03 | 05:54 | 06:49 |1 07: | 07:44 15:03(8) | 08: 29
| 21:40 | 20:45 1 19:31 | 18: 18 | 16:16 27  15:30(8) | 15:53
18 | 05:04 | 05:56 | 06:51 | 07: 17:10(6) | O 15:03 (8) | 08:30
| 21:38 | 20:43 | 19:29 | 18: 15 11 17:21(6) | 6 14 27  15:30 (8) | 15:53
19 | 05:06 | 05:57 | 06:53 | 07: 17:08(6) | 0 15:03 (8) | 08:31
128:37  |20:41 | 19:26 |18: 13 15 17:23(6) | 6 13 27 15:30(8) | 15:53
20| 05:07 | 05:59 | 06:55 | 07:50 17:06 (6) | 07:50 15:03 (8) ] 08:31
| 21:36 | 20:38 | 19:24 | 18:11 18 17:24 (6) | 16:11 27 15:30(8) | 15:54
21| 05:09 | 06:01 | 06:56 | 07:52 17:05 (6) | 07:52 15:04 (8) | 08:32
128:35  |20:36 | 19:21 118:08 20 17:25(6) | 16:10 27  15:31(8) | 15:54
2210510 | 06:03 | 06:58 | 07:54 17:04 (6) | 07:54 15:04 (8) | 08:33
| 21:33 | 20:34 | 19:19 | 18:06 22 17:26 (6) | 16:09 27 15:31(8) | 15:54
23| 05:12 | 06:05 | 07:00 | 07:56 17:03 (6) | 07:55 15:04 (8) | 08:33
| 21:32 | 20:32 | 19:16 | 18:04 23 17:26 (6) | 16:07 27  15:31(8) | 15:55
24 ] 05:13 | 06:06 | 07:02 | 07:58 17:03 (6) | 07:57 15:05(8) | 08:34
| 21:30 | 20:29 | 19:14 | 18: 02 23 17:26 (6) | 16:06 26 15:31(8) | 15:55
251 05:15 | 06:08 | 07:04 | 08:0 17:03 (6) | 07:59 15:06 (8) | 08:34
| 21:29 | 20:27 | 19:11 | 18:0 23 17:26 (6) | 16:05 25  15:31(8) | 15:56
26 1 05:16 | 06:10 | 07:05 | 08:0! 17:03 (6) | 08:01 15:06 (8) | 08:34
| 21:27 | 20:25 | 19:09 | 17:5 22 17:25(6) | 16:04 25 15:31(8) | 15:57
27 |05:18 | 06:12 | 07:07 18:12 (4) | 07:0 16:03 (6) | 08:02 15:07 (8) | 08:35
| 21:26 | 20:22 | 19:06 1 18:13(4) | 16:5 22 16:25(6) | 16:03 22 15:29(8) | 15:57
28 | 05:19 | 06:14 | 07:09 18:06 (4) | 07:0 16:03 (6) | 08:04 15:08 (8) | 08:35
| 21:24 | 20:20 | 19:04 11 18:17 (4) | 16:5: 21 16:24 (6) | 16:02 20 15:28 (8) | 15:58
29 | 05:21 | 06:15 1 07:11 18:04 (4) | 07:0 16:04 (6) | 08:06 15:09 (8) | 08:35
|21:22  |20:18  [19:01 15 1819 (4) | 16:5 18 16:22(6) | 16:01 18  15:27 (8) | 15:59
30| 05:23 | 06:17 1 07:13 18:02 (4) | 07: 09 16:05 (6) | 08:07 15:10 (8) | 08:35
| 21:21 | 20:15 | 18:59 18 18:20(4) | 16:49 15 16:20 (6) | 16:00 16 15:26 (8) | 16:00
31| 05:24 | 06:19 | | 07:11 16:06 (6) | | 08:35
|21:19 f20:13 | 116:47 12 16:18(6) | } 16:01
Sonnenscheinstunden | 515 | 462 | 384 | 330 [ 259 | 232
astr.max.mogl.Beschattung | | | 45 | 421 | 531 i 50
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tagim Monat ~ Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt ($5:MM) Schattenende (WEA mit letztem Schatten)
\_
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'Fr;jekt: Beschreibung: Lizenzierter Anwender: N
19-095-GBK-02  Schattenwurfgutachten fir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10
DE-28717 Bremen

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

20.08.2019 10:57/3.2.744
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Grojeld:: Beschrelbung: Uzenzierter Anwender: N
19-095-GBK-02  Schattenwurfgutachten fir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener Heerstrafe 10

DE-28717 Bremen

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

20.08.2019 10:57/3.2.744
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SHADOW - Grafischer Kalender
(Berechnung: Zusatzbelastung )
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Projekt:

19

Beschreibung:

-095-GBK-02

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10

DE-28717 Bremen

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

20.08.2019 10:57/3.2.744
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SHADOW - Grafischer Kalender
rechnung: Zusatzbelastung i
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ﬁojekt: Beschreibung: Uizerierter Anwender:
19-095-GBK-02 Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:
& 20.08.2019 10:57/3.2.744 P
P = =~
SHADOW - Grafischer Kalender
\Berechnung: Zusatzbelastung D,
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im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

‘;r_ojekt: Beschreibung: Lizenzierber Anwender:
19-095-GBK-02  Schattenwurfgutachten fir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10
DE-28717 Bremen

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

Berechnet:

20.08.2019 10:57/3.2.744

b

Tag im Monat  Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

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

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

= <
SHADOW - Kalender pro WEA
(Berechnung: ZusatzbelastungWEA: 1 - WEA 1 p
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
{Januar |Februar |Mirz |April | Mal | Juni 13uli |August |September | Oktober | of
1]08:35 ]08:06 | 07:08 106:53 18:40-19:02/22 |05:43 | 04:52 | 0447 | 05:26 | 06:21 |07:15 | 07:13 | 08:09
|16:02 ]16:53 | 17:50 1 19:49 }20:45  [21:36  |21:52  [21:17 | 20:11 |18:56  |16:45 | 15:59
2|08:35 |08:04 | 07:06 ] 06:50 18:42-19:01/19 |[05:41 | 04:51 | 0447 | 05:28 | 06:23 o717 |07:15 | 0811
|16:03 ]16:55 | 17:52 119:51 j20:47  |20:37  |21:52 | 2116 | 20:08 |18:54  [16:43 | 15:58
3(08:35 |08:03 |07:04 ) 06:48 18:43-18:58/15 |05:39 | 0450 | 04:48 | 05:30 | 06:25 107:48 | 07:17 | 08:12
|16:05 |16:57 | 17:54 ] 19:53 20:49 | 21:38  j21:51 | 2114 | 20:06 |18:51  |1641 | 15:58
4|08:35 {08:01 |07:01 ] 06:45 18:47-18:54/7 |05:37 | 04:49 | 0449 | 05:31 | 06:26 |07:20  [07:19 | 08:14
|16:06 |16:59 | 17:56 ] 19:54 20:50  ]21:40  |21:51  [21:12 | 20:03 |18:49  |16:39 | 15:57
5]08:35 |07:59 | 06:59 | 06:43 ]05:35 | 04:48 | 04:50 | 05:33  }06:28 |07:22  |07:21 | 08:15
|16:07 |17:00 | 17:58 ] 19:56 ]20:52  |21:41  [21:50  [21:20 | 20:01 |18:47  |16:37 | 15:56
610834 |07:57 | 06:57 | 06:41 |05:33 ]0448 |04:51 | 05:35 | 06:30 |07:24  |07:23 | 08:17
|16:08 ]17:03 | 18:00 ] 19:58 |20:54  |21:42  |21:50 | 21:08  {19:59 |18:44  [16:35 | 15:56
710839 |07:55 | 06:54 | 06:38 105:31 {0447 |O4:51 | 05:36 | 06:32 ]07:26 | 07:25 | 08:18
|16:10  [17:05 | 18:01 { 20:00 ]20:56 | 21:43  [21:49  [21:06 | 19:56 |18:42  |16:33 | 15:55
§|08:33 | 0753 | 06:52 | 06:36 ]05:29 | 04:46 | 04:52 | 05:38 [ 06:33 |07:28  |07:27 | 08:19
|16:11  [17:07 | 18:03 | 20:02 [20:58  §21:44  |21:48 [21:04 | 19:54 |18:39  |16:31 | 15:55
9]08:33 |0751 | 06:49 | 06:33 ]05:27 0446 |04:54 | 05:40 [ 06:35 [07:29 [07:29 |o08:21
|16:12  |17:10 | 18:05 | 20:04 ]20:59 {2145  [2148  |21:02 | 19:51 |18:37  |16:29 | 15:54
10]08:32 [07:50 | 06:47 | 06:31 |O5:25 {0445 |04:55 | 05:42 | 06:37 18:39-18:51/12 [07:31  [07:31 | 08:22
|16:14  {17:12 | 18:07 | 20:06 |21:01 | 2146  [21:47 | 21:00 | 19:49 |18:3¢  |16:28 | 15:54
11]08:32 |07:48 | 06:45 | 06:28 |05:23 {0444 |04:56 | 05:43 | 06:39 18:35-18:52/17 [07:33  107:33 [ 08:23
|16:15 | 17:14 | 18:09 | 20:08 [21:03 12147 |21:46 | 20:58 | 19:46 [18:32  [16:26 | 15:53
12]08:31 ]07:46 | 06:42 | 06:26 |05:21 ] 04:44 | O4:57 | 05:45 [ 06:41 18:33-18:54/21 |07:35 107:35 | 08:24
|16:17  |17:16 | 18:11 | 20:09 ]21:05  {21:47  [21:45 | 20:56 | 19:44 |18:30 |16:24 | 15:53
13]08:30 | 07:44 | 06:90 | 06:24 |05:19 | 0444 |O458 | 05:47 | 06:42 18:32-18:55/23 |07:37 107:37 | 08:25
|16:18  ]17:18 [ 18:13 | 20:11 [21:07 ]21:48  [21:44 | 20:54 | 19041 |18:27 |16:22 | 15:53
1410829 |07:42 | 06:37 | 06:21 |05:17 0443 | 0450 | 05:49 | 06:44 18:31-18:56/25 |07:39 [ 07:39 | 08:26
|16:20 |17:20 |18:15 | 20:13 ]21:08  ]21:49 [21:43  [20:52 [ 19:39 |18:25 |16:21 | 15:53
15]08:28 ] 07:39 | 06:35 | 06:19 ]05:16  §04:43 [ 05:01 | 05:50 |0646 18:29-18:56/27 | 07:41 | 07:41 | 08:27
1622 | 17:22  [18:17 | 20:15 ]21:10 {2149 [21:42 | 20:50 [ 19:3 |18:22 |16:19 | 15:53
16|08:27 |07:37 | 06:32 | 06:17 ]05:14 {0443 | 05:02 | 05:52 |oe4a 18:28-18:56/28 | 07:43 | 07:43 | 08:28
|16:223  |17:24 | 18:19 | 20:17 |21:12 2150 2141 | 20:47 | 19:34 [18:20 |16:18 | 15:53
171 08:26 | 07:35 | 06:30 17:51-17:56/5 | 06:14 ]05:12 10443 |05:03 | 05:54 | 06:49 18:27-18:57/30 |07:44 | 07:44 | 08:29
|16:25 |17:26 | 18:21 | 20:19 ]21:13 {21551 |21:40 | 20:45 | 19:31 |18:18 | 16:16 | 15:53
18108:25 | 07:33 [ 06:27 17:48-17:58/10 | 06:12 |05:11 (0443 |05:05 |05:56 | 06:51 18:27-18:57/30 |07:46 | 07:46 | 08:30
|16:27 |17:28 | 18:23 | 20:21 |21:5  j2151  |21:33 [20:43 | 19:29 |18:16 |16:15 | 15:53
19108:24 | 0731 | 06:25 17:46-18:00/14 | 06:10 |05:09 (0443 |05:06 |05:58 | 06:53 18:26-18:56/30 |07:48 | 07:48 | 08:31
|16:29  |17:30 | 18:24 | 20:23 J21:17  j2u51 2137|2041 19126 |18:13  |16:13 | 15:53
20]08:23 |07:29 | 06:23 17:44-18:01/17 | 06:07 |05:07 | 04:43 | 05:07 | 05:59 | 06:55 18:26-18:5529 |07:50 | 07:50 | 08:32
|16:30 |17:32 | 18:26 | 20:24 |21:18 {2152 [21:36 | 20:3% | 19:24 |18:11  [16:12 | 15:54
21|08:22 |07:27 | 06:20 17:43-18:04/21 | 06:05 |05:06 }04:43 | 05:09 | 06:01 | 06:57 18:26-18:5529 |07:52 | 07:52  {08:32
|16:32  ]17:3¢ | 18:28 | 20:26 J21:20 {2152 |21:35 [ 20:36 | 19:21 |18:09 [16:10 | 15:54
2210821 |[07:24 | 06:18 17:41-18:05/24 | 06:03 ] 05:04 §04:43 | 05:10 | 06:03 | 06:58 18:26-18:52/26 |07:54 | 07:54 | 08:33
|16:33  |17:36 | 18:30 | 20:28 2122 j21:52  [21:33 | 20:34 [ 19:19 |18:06 [16:09 | 15:54
23]08:19 [07:22 | 06:15 17:41-18:08/27 | 06:00 ]05:03 {0443 [05:12 | 06:05 |07:00 18:27-18:50/23 |07:56 | 07:56 | 08:33
|16:36  ]17:38 [ 18:32 | 20:30 |21:23  J20:53  |21:32 | 20:32 [ 19:16 18:04 [16:08 | 1555
24|08:18 ]07:20 | 06:13 17:39-18:09/30 | 05:58 |05:02 j0443  [05:13 | 06:07 | 07:02 18:26-18:47/21 |07:58 | 07:57 | 08:34
|16:38  |17:40 | 18:34 | 20:32 J21:25  f21:53  |21:30 | 20:30 [ 19014 18:02 [16:06 | 15:56
25|08:17 ]07:18 | 06:10 17:39-18:09/30 | 05:56 |05:00 ] 0444 | 05:15 | 06:08 | 07:04 18:27-18:45/18 |08:00 | 07:59  }08:3¢
|16:40 | 17:42 | 18:36 | 20:34 J21:26  |21:53  [21:29  [20:27 [ 19:11 18:00 [16:05 | 15:56
26]08:15 |07:15 | 06:08 17:39-18:08/29 | 05:54 |04:59 | 0444 | 05:16 | 06:10 [ 07:06 18:26-18:42/13 08:02  [08:01 | 08:35
|16:42  |17:44 | 18:38 | 20:36 |21:28  |21:53  [21:27 | 20:25 | 19:09 17:58 | 16:04 | 15:57
27108:14 | 07:13 | 06:05 17:39-18:08/29 | 05:51 |04:58 {0444 [05:18 | 06:12 | 07:07 18:31-18:40/9 |07:04 | 08:03  |08:35
|16:44  |17:46 | 18:39 | 20:37 21229 |21:53  [21:26 | 20:23 [ 19:06 6:55 |16:03 | 15:58
2810842 | 07:11 | 06:03 17:38-18:07/29 | 05:49 |04:56 | 0445 | 05:20 | 06:14 | 07:09 18:34-18:38/4 {07:06  [08:04  {08:35
|16:45 |17:48 [ 18:41 | 20:39 ]21:30  j21:53  [21:24 | 20:20 | 19:04 1653 | 16:02 | 15:58
290811 | | 06:00 17:39-18:07/28 | 05:47 |04:55 | 04:45  [05:221 | 06:16 | 07:11 07:08 }08:06 |08:35
|16:47 | | 18:43 | 20:41 |21:32  j21:52  [21:23 | 20018 [ 19:01 1651 16:01 | 15:59
30|08:09 | | 05:58 17:39-18:05/26 | 05:45 | 0454 |0446 | 05223 | 06:17 | 07:13 07:09 |08:08  }08:35
|16:49 | | 18:45 | 20:43 |21:33  |21:52  [21:21 | 20:15 | 18:59 16:49  [16:00 | 16:00
31]08:08 | | 06:55 18:40-19:05/25 | | 04:53 | |05:24 | 06:19 | 07:11 |  08:35
|16:551 | | 19:47 | j21:35 | |21:19 2013 | 1647 | } 16:01
Sonnenscheinstunden | 248 | 271 | 365 | 419 494 511 |55 | 462 | 384 1330 f 259 | 232
Anzah! Minuten mit Schatten 0 344 63 a15 0 0 0
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ﬁkt: Beschretbung: Lizenzierter Anwender:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10

DE-28717 Bremen

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

20.08.2019 10:57/3.2.744

M —
S
SHADOW - Kalender pro WEA
\Berechnung: ZusatzbelastungWEA: 2- WEA?2
'Voraussetzungen fiir Berechnung des Schattenwutfs =
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal magliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Médrz | April | Mai | Juni
1]08:35 10:18-10:44/26 | 08:06 | 07:08 17:00-17:24/24 | 06:53 18:28-19:15/47 | 05:43 | 04:52
| 16:02 | 16:53 | 17:50 | 19:49 | 20:45 | 21:36
2| 08:35 10:18-10:43/25 | 08:04 | 07:06 17:01-17:25/24 | 06:50 18:28-19:16/48 | 05:41 | 04:51
| 16:03 | 16:55 | 17:52 | 19:51 | 20:47 | 21:37
3] 08:35 10:19-10:43/24 | 08:02 | 07:04 17:00-17:25/25 | 06:48 18:26-19:16/50 | 05:39 | 04:50
| 16:05 | 16:57 | 17:54 | 19:53 | 20:49 | 21:38
4 | 08:35 10:21-10:44/23 |08:01 | 07:01 17:00-17:26/26 | 06:45 18:26-19:17/51 | 05:37 | 04:49
| 16:06 | 16:59 |1 17:56 | 19:54 | 20:50 | 21:39
5108:35 10:21-10:43/22 | 07:59 | 06:59 16:59-17:26/27 | 06:43 18:25-19:17/52 | 05:35 | 04:48
| 16:07 |17:01 | 17:58 | 19:56 | 20:52 | 21:41
6| 08:34 10:23-10:43/20 | 07:57 | 06:57 16:59-17:26/27 | 06:41 18:24-19:17/53 | 05:32 | 04:47
| 16:08 1 17:03 | 17:59 | 19:58 | 20:54 | 21:42
7 108:34 10:24-10:42/18 | 07:55 | 06:54 16:58-17:25/27 | 06:38 18:24-19:17/53 | 05:31 | 04:47
| 16:10 | 17:05 | 18:01 | 20:00 | 20:56 1 21:43
8]08:33 10:25-10:41/16 | 07:53 | 06:52 16:59-17:26/27 | 06:36 18:23-19:16/53 | 05:29 | 04:46
| 16:11 | 17:07 | 18:03 | 20:02 | 20:58 | 21:44
9] 08:33 10:27-10:40/13 | 07:51 | 06:49 16:59-17:25/26 | 06:33 18:23-19:16/53 | 05:27 | 04:45
| 16:12 | 17:09 | 18:05 | 20:04 | 20:59 | 21:45
10 | 08:32 10:30-10:39/9 | 07:50 | 06:47 16:59-17:24/25 | 06:31 18:23-19:16/53 | 05:25 | 04:45
| 16:14 117:12 | 18:07 | 20:06 | 21:01 | 21:46
11 | 08:32 | 07:48 | 06:45 17:00-17:24/24 | 06:28 18:22-19:15/53 | 05:23 | 04:44
| 16:15 | 17:14 | 18:09 | 20:08 | 21:03 ] 21:46
12 1 08:31 | 07:46 | 06:42 17:00-17:22/22 | 06:26 18:23-19:15/52 | 05:21 | 04:44
|16:17 |17:16 ] 18:11 | 20:09 ] 21.05 | 21:47
13 ] 08:30 | 07:44 | 06:40 17:02-17:21/19 | 06:24 18:23-19:15/52 | 05:19 | 04:44
|1 16:18 117:18 | 18:13 | 20:11 | 21.06 | 21:48
14 | 08:29 | 07:41 | 06:37 17:03-17:18/15 | 06:21 18:23-19:14/51 | 05:17 | 04:43
| 16:20 | 17:20 ] 18:15 120:13 ] 21.08 | 21:49
151 08:28 | 07:39 | 06:35 17:07-17:14/7 | 06:19 18:23-19:14/51 | 05:16 | 04:43
]16:22 | 17:22 | 18:17 120:15 | 21:10 | 21:49
16 | 08:27 | 07:37 | 06:32 106:17 18:24-19:13/49 | 05:14 | 04:43
| 16:23 | 17:24 | 18:19 120:17 | 21:12 | 21:50
17 | 08:26 | 07:35 | 06:30 | 06:14 18:23-19:11/48 | 05:12 | 04:43
| 16:25 |1 17:26 | 18:21 120:19 | 21:13 | 21:51
18 | 08:25 1 07:33 | 06:27 | 06:12 18:24-19:11/47 | 05:11 | 04:43
| 16:27 | 17:28 | 18:23 |20:21 | 21:15 | 21:51
19 | 08:24 |1 07:31 | 06:25 | 06:09 18:25-19:10/45 | 05:09 | 04:42
| 16:29 117:30 | 18:24 | 20:22 | 21:17 | 21:51
20 | 08:23 | 07:29 | 06:23 | 06:07 18:26-19:09/43 | 05:07 | 04:43
] 16:30 117:32 | 18:26 | 20:24 | 21:18 | 21:52
21 | 08:22 | 07:27 | 06:20 ] 06:05 18:26-19:07/41 | 05:06 | 04:43
| 16:32 117:34 | 18:28 | 20:26 | 21:20 | 21:52
22 | 08:21 | 07:24 17:05-17:10/5 | 06:18 ] 06:03 18:28-19:06/38 | 05:04 | 04:43
] 16:34 117:36 | 18:30 |120:28 | 21:21 | 21:52
23| 08:19 | 07:22 17:03-17:11/8 | 06:15 | 06:00 18:29-19:04/35 | 05:03 | 04:43
| 16:36 |17:38 | 18:32 | 20:30 | 21:23 | 21:53
24 | 08:18 | 07:20 17:02-17:14/12 | 06:13 17:46-18:03/17 |05:58 18:31-19:03/32 | 05:02 | 04:43
| 16:38 | 17:40 | 18:34 | 20:32 | 21:25 | 21:53
25 | 08:17 | 07:18 17:02-17:16/14 | 06:10 17:42-18:07/25 |05:56 18:33-19:01/28 | 05:00 | 04:43
| 16:40 | 17:42 | 18:36 | 20:34 | 21:26 | 21:53
26 | 08:15 | 07:15 17:01-17:18/17 | 06:08 17:39-18:09/30 | 05:54 18:35-18:58/23 | 04:59 | 04:44
| 16:42 | 17:44 | 18:38 | 20:36 | 21:28 | 21:53
27 | 08:14 | 07:13 17:01-17:20/19 | 06:05 17:37-18:11/34 |05:51 18:39-18:55/16 | 04:58 | 04:44
| 16:44 | 17:46 | 18:39 | 20:37 | 21:29 | 21:53
28 | 08:12 | 07:11 17:00-17:21/21 | 06:03 17:34-18:12/38 | 05:49 18:46-18:48/2 | 04:56 | 04:45
[ 16:45 | 17:48 | 18:41 | 20:39 | 21:30 [ 21:53
29 | 08:11 | | 06:00 17:33-18:14/41 | 05:47 | 04:55 | 04:45
| 16:47 | | 18:43 | 20:41 [21:32 | 21:52
30 | 08:09 | | 05:58 17:31-18:14/43 | 05:45 | 04:54 | 04:46
| 16:49 | | 18:45 | 20:43 [21:33 | 21:52
31| 08:08 | | 06:55 18:30-19:15/45 | | 04:53 |
] 16:51 I | 19:47 I 121:35 |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
Anzahl Minuten mit Schatten 196 96 618 1219 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (S$:MM) Schattenanfang-Zeitpunkt (SS5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
L S
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’l’;r;jekt: Beschreibung: LUzenzierter Anwendes:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10

DE-28717 Bremen

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

20.08.2019 10:57/3.2.744

o —y
(o~ =
SHADOW - Kalender pro WEA
\Berechnung: ZusatzbelastungWEA: 2 - WEA 2 p
(Voraussetzungen fiir Berechnung des Schattenwurfs h
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober | NovembefDezember
1]04:47 | 05:26 | 06:21 18:22-19:14/52 | 07:15 17:43-17:58/15 |07:13 | 08:09
| 21:52 | 21:17 1 20:11 | 18:56 | 16:45 | 15:59
2| 04:47 | 05:28 | 06:23 18:21-19:14/53 | 07:16 17:41-18:00/19 | 07:15 | 08:11
| 21:52 | 21:16 | 20: 08 | 18:54 | 16:43 | 15:58
3104:48 | 05:29 | 06:24 18:21-19:14/53 | 07:18 17:39-18:01/22 |07:17 | 08:12 10:15-10:20/5
| 21:51 | 21:14 | 20:06 ] 18:51 | 16:41 | 15:57
4| 04:49 ] 05:31 | 06:26 18:20-19:13/53 | 07:20 17:38-18:02/24 | 07:19 | 08:14 10:12-10:23/11
| 21:51 | 21:12 ] 20:03 | 18:49 | 16:39 | 15:57
5104:50 | 05:33 | 06:28 18:20-19:13/53 | 07:22 17:36-18:01/25 | 07:21 | 08:15 10:11-10:25/14
| 21:50 | 21:10 ] 20:01 | 18:47 | 16:37 ] 15:56
61 04:51 | 05:35 ] 06:30 18:20-19:13/53 | 07:24 17:35-18:01/26 |07:23 | 08:17 10:10-10:27/17
| 21:50 | 21:08 | 19:58 | 18:44 | 16:35 | 15:56
7 104:51 | 05:36 | 06:32 18:20-19:13/53 | 07:26 17:35-18:02/27 | 07:25 | 08:18 10:09-10:28/19
| 21:49 | 21:06 ] 19:56 | 18:42 } 16:33 ] 15:55
81 04:52 | 05:38 | 06:33 18:19-19:11/52 | 07:28 17:34-18:01/27 |07:27 | 08:19 10:09-10:30/21
{21:48 | 21:04 | 19:54 | 18:39 1 16:31 | 15:54
9104:53 | 05:40 | 06:35 18:20-19:11/51 | 07:29 17:34-18:01/27 |07:29 | 08:21 10:09-10:31/22
| 21:48 | 21:02 ] 19:51 | 18:37 | 16:29 | 15:54
10 | 04:55 | 05:42 | 06:37 18:20-19:10/50 | 07:31 17:34-18:01/27 |07:31 | 08:22 10:08-10:31/23
| 21:47 | 21:00 | 19:49 | 18:34 | 16:28 | 15:54
11 | 04:56 | 05:43 | 06:39 18:19-19:09/50 | 07:33 17:34-18:00/26 | 07:33 | 08:23 10:09-10:33/24
| 21:46 | 20:58 | 19:46 | 18:32 | 16:26 | 15:53
12 | 04:57 | 05:45 | 06:41 18:20-19:08/48 | 07:35 17:35-17:59/24 | 07:35 | 08:24 10:08-10:34/26
| 21:45 | 20:56 | 19:44 | 18:30 ] 16:24 | 15:53
13 | 04:58 | 05:47 | 06:42 18:21-19:07/46 | 07:37 17:34-17:58/24 | 07:37 | 08:25 10:08-10:35/27
| 21:44 | 20:54 | 19:41 | 18:27 | 16:22 | 15:53
14 | 04:59 | 05:49 | 06:44 18:22-19:06/44 | 07:39 17:34-17:57/23 | 07:39 | 08:26 10:08-10:35/27
| 21:43 { 20:52 | 19:39 | 18:25 ] 16:21 | 15:53
15 | 05:00 | 05:50 | 06:46 18:22-19:04/42 | 07:41 17:33-17:55/22 | 07:41 | 08:27 10:09-10:36/27
| 21:42 | 20:50 | 19:36 | 18:22 | 16:19 | 15:53
16 | 05:02 | 05:52 | 06:48 18:23-19:02/39 | 07:42 17:33-17:52/19 | 07:43 | 08:28 10:09-10:37/28
| 21:41 | 20:47 | 19:34 | 18: 20 | 16:18 | 15:53
17 | 05:03 ] 05:54 18:46-19:01/15 | 06:49 18:24-19:01/37 | 07:44 17:33-17:50/17 | 07:44 | 08:29 10:09-10:37/28
| 21:40 | 20:45 | 19:31 | 18: 18 | 16:16 | 15:53
18 | 05:04 | 05:56 18:43-19:04/21 | 06:51 18:26-18:59/33 | 07:46 17:33-17:48/15 | 07:46 | 08:30 10:10-10:38/28
| 21:39 | 20:43 | 19:29 | 18: 15 | 16:14 | 15:53
19 | 05:06 | 05:58 18:39-19:06/27 | 06:53 18:27-18:55/28 | 07:48 17:33-17:45/12 | 07:48 | 08:31 10:10-10:39/29
| 21:37 | 20:41 1 19:26 |18:13 | 16:13 | 15:53
20 | 05:07 | 05:59 18:37-19:08/31 | 06:55 18:30-18:52/22 | 07:50 17:34-17:43/9 | 07:50 | 08:32 10:10-10:39/29
| 21:36 | 20:39 | 15:24 | 18:11 | 16:12 | 15:54
21| 05:09 | 06:01 18:35-19:09/34 |06:57 18:33-18:48/15 | 07:52 17:35-17:40/5 | 07:52 | 08:32 10:11-10:40/29
| 21:35 | 20:36 | 19:21 | 18: 09 | 16:10 | 15:54
221 05:10 | 06:03 18:33-19:10/37 | 06:58 1 07:54 17:37-17:38/1 | 07:54 | 08:33 10:11-10:40/29
| 21:33 | 20:34 } 15:19 ] 18:06 | 16:09 | 15:54
23| 05:12 [ 06:05 18:32-19:11/39 | 07:00 |1 07:56 | 07:56 | 08:33 10:12-10:41/29
| 21:32 | 20:32 | 15:16 | 18:04 | 16:08 | 15:55
24 | 05:13 ] 06:07 18:30-19:12/42 | 07:02 | 07:58 | 07:57 | 08:34 10:12-10:41/29
121:30 | 20:29 | 15:14 | 18:02 | 16:06 | 15:55
251 05:15 | 06:08 18:28-19:12/44 | 07:04 | 08:00 | 07:59 | 08:34 10:13-10:42/29
] 21:29 | 20:27 | 15:11 | 18:00 | 16:05 | 15:56
26 | 05:16 ] 06:10 18:27-19:13/46 | 07:06 | 08:02 | 08:01 | 08:35 10:13-10:42/29
| 21:27 | 20:25 | 19:09 | 17:58 | 16:04 | 15:57
27 | 05:18 ] 06:12 18:27-19:14/47 | 07:07 | 07:04 | 08:03 | 08:35 10:14-10:42/28
|1 21:26 | 20:22 | 19:06 | 16:55 | 16:03 | 15:57
28 | 05:20 | 06:14 18:26-19:15/49 | 07:09 | 07:06 | 08:04 | 08:35 10:14-10:42/28
| 21:24 | 20:20 | 19:04 } 16:53 1 16:02 | 15:58
29 | 05:21 | 06:16 18:24-19:14/50 | 07:11 | 072 07 | 08:06 | 08:35 10:15-10:43/28
121:23 | 20:18 ] 19:01 | 16:5 | 16:01 | 15:59
30 | 05:23 | 06:17 18:24-19:15/51 | 07:13 17:46-17:55/9 | 07: 09 | 08:08 | 08:35 10:16-10:43/27
}21:21 | 20:15 | 18:59 | 16:49 | 16:00 | 16:00
31| 05:24 | 06:19 18:23-19:15/52 | | 07:11 | | 08:35 10:17-10:43/26
| 21:19 | 20:13 | | 16:47 | | 16:01
Sonnenscheinstunden | 515 | 462 | 384 | 330 | 259 | 232
Anzahl Minuten mit Schatten 0 585 936 436 0 716
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (S5: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
M
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Tag im Monat

L

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

(Frofeke: Beschreibung: Uzertierter Anwender:
19-095-GBK-02 Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:
\_ 20.08.2019 10:57/3.2.744 5
e~ N
SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 3 - WEA 3 p
an o
(Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar {Mérz |April | Mai funi | Juli |August | SeptembéOktober | November | Dezember
1]08:35 08:06 07:08 16:30-16:54/24 | 06:53 05:43 04:52 | 0447 05:26 | 06:21 | 07:15 | 07:13 15:56-16:15/19 | 08:09
16:02 16:53 17:50 19:49 20:45 21:36 | 21:52 21:17 | 20:11 18:56 | 16:45 15:59
2] 08:35 08:04 07:06 16:31-16:53/22 | 06:50 05:41 04:51 | 0447 05:28 | 06:23 07:17 | 07:15 15:57-16:13/16 | 08:11
16:03 16:55 17:52 19:51 20:47 21:37 | 21:52 21:16 | 20:08 18:54 | 16:43 15:58
308:35 08:02 07:04 16:33-16:50/17 05:39 04:50 | 04:48 05:30 | 06:24 07:18 | 07:17 15:57-16:11/14 | 08:12
| 16:05 16:57 17:54 20:49 21:38 | 24:51 21:14 | 20:06 18:51 | 16:41 15:58
4| 08:35 08:01 07:01 16:37-16:47/10 05:37 04:49 | 04:49 05:31 | 06:26 07:20 | 07:19 15:58-16:09/11 | 08:14
16:06 16:59 17:56 20:50 21:39 {2151 21:12 | 20:03 18:49 | 16:39 15:57
5| 08:35 07:59 06:59 05:35 04:48 | 04:50 05:33 | 06:28 07:22 07:21 16:00-16:07/7 08:15
16:07 17:1 17:58 20:52 21:41 21:50 21:10 | 20:01 18:47 16;37 15:56
6]08:34 07:57 16:33-16:35/2 06:57 | 05:33 04:48 04:51 05:35 [ 06:30 07:24 07:23 16:02-16:05/3 08:17
16:08 17:03 17:59 | 20:54 21:42 21:50 2108 | 19:58 18:44 16:35 15:56
7]08:34 07:55 16:31-16:37/6 06:54 | 05:31 04:47 04:52 05:36 | 06:32 07:26 07:25 08:18
16:10 | 17:05 18:01 | 20:56 21:43 21:49 21:06 | 19:56 18:42 16:33 15:55
81 08:33 07:53 16:30-16:39/9 06:52 | 05:29 04:46 04:52 05:38 | 06:33 07:28 07:27 08:19
16:11 17:07 18:03 20:58 21:44 21:48 2104 | 19:54 18:39 16:31 15:55
9| 08:33 07:51 16:28-16:40/12 | 06:49 05:27 04:46 04:54 05:40 | 06:35 07:29 07:29 08:21
16:12 17:10 18:05 20:59 21:45 21:48 21:02 | 19:51 18:37 16:29 15:54
10 [ 08:32 07:50 16:27-16:43/16 | 06:47 05:25 04:45 04:55 05:92 | 06:37 07:31 07:31 08:22
16:14 17:12 18:07 21:01 21:46 21:47 21:00 | 19:49 18:34 | 16:28 15:54
11}08:32 07:48 16:27-16:45/18 | 06:45 05:23 04:44 | 04:56 05:43 | 06:39 07:33 17:11-17:21/10 | 07:33 08:23
16:15 17:14 18:09 21:03 21:46 | 21:46 20:58 | 19:46 18:32 | 16:26 15:53
121 08:31 07:46 16:27-16:48/21 | 06:42 05:21 04:44 | 04:57 05145 | 06:41 07:35 17:07-17:24/17 | 07:35 08:24
16:17 17:16 18:11 21:05 21:47 {2145 20:56 | 19:44 18: | 16:24 15:53
13 08:30 07:94 16:27-16:50/23 | 06:40 05:19 04:44 | 04:58 05:47 | 06:42 07:37 17:05-17:26/21 | 07:37 08:25
16:18 17:18 18:13 21:06 21:48 21:44 20:54 | 19:41 18:27 16:22 15:53
14 129 07:41 16:27-16:52/25 | 06:37 05:17 04:43 04:59 05:49 | 06:44 07:39 17:03-17:27/24 | 07:39 08:26
16:20 17:20 18:15 21:08 21:49 21:43 20:52 | 19:39 18:25 16:21 15:53
15| 08:28 07:39 16:28-16:55/27 | 06:35 05:16 04:43 05:01 05:50 | 06:46 07:41 17:01-17:28/27 | 07:41 08:27
16:22 17:22 18:17 ] 21:10 21:49 21:42 20:50 | 19:36 18:22 16:19 15:53
16 ) 08:27 07:37 16:27-16:56/29 | 06:32 | 05:14 04:43 05:02 05:52 | 0648 | 07:42 17:00-17:29/29 | 07:43 08:28
16:23 17:24 18:19 21:12 21:50 21:41 20:47 | 19:39 | 18:20 16:18 15:53
17 | 08:26 07:35 16:27-16:58/31 | 06:30 05:12 04:43 05:03 05:54 | 06:49 07:44 16:59-17:30/31 | 07:44 08:29
16:25 17:26 18:21 21:13 21:51 21:40 20145 | 19:31 18:18 16:16 15:53
18 | 08:25 07:33 16:27-16:59/32 | 06:27 05:11 04:43 05:05 05:56 | 06:51 07:46 16:58-17:30/32 | 07:46 08:30
16:27 17:28 18:23 21:15 21:51 {21:39 20:43 | 19:29 18:15 | 16:15 15:53
19 | 08:24 07:31 16:27-17:00/33 | 06:25 05:09 04:43 | 05:06 05:58 | 06:53 07:48 16:58-17:30/32 | 07:48 08:31
16:29 17:30 18:24 21:17 21:51 | 21537 20141 [ 19:26 18:13 | 16:13 15:53
20} 08:23 07:29 16:26-16:59/33 | 06:23 05:07 04:43 | 05:07 05:59 | 06:55 07:50 16:57-17:30/33 | 07:50 08:32
16:30 17:32 18:26 21:18 21:52 | 21:36 20:39 [ 19:24 18:41 16:12 15:54
21 08:22 07:27 16:26-17:00/34 | 06:20 05:06 04:43 | 05:09 06:01 | 06:57 07:52 16:57-17:30/33 | 07:52 08:32
16:32 17:34 | 18:28 21:20 21:52 | 21:35 20:36 | 19:21 18:09 16:10 15:54
22| 08:21 07:24 16:26-17:00/34 | 06;18 | 05:04 04:43 | 05:10 06:03 | 06:58 07:54 16:56-17:30/34 | 07:54 08:33
16:34 17:36 18;30 | 21:21 21:52 {21:33 20034 | 19:19 18:06 16:09 15:55
23] 08:19 07:22 16:26-16:59/33 | 06:15 ] 05:03 04:93 | 05:12 06:05 | 07:00 07:56 16:56-17:30/34 | 07:56 08:33
16:36 | 17:38 18:32 | 21:23 21:53 | 21:32 20:32 | 19:16 18:04 16:08 15:55
24| 08:18 | 07:20 16:26-16:59/33 | 06:13 05:02 04:43 ] 05:13 06:07 | 07:02 07:58 16:56-17:30/34 | 07:57 08:34
16:38 17:40 18:34 21:25 21:53 | 21:30 20:29 | 19:14 | 18:02 16:06 15:56
25 | 08:17 07:18 16:27-16:59/32 | 06:10 05:00 04:44 | 05:15 06:08 [ 07:04 08:00 16:56-17:29/33 | 07:59 08:34
16:40 17:42 18:36 21:26 21:53 | 21:29 20:27 | 19:11 18:00 16:05 15:56
26 | 08:15 07:15 16:27-16:58/31 | 06:08 04:59 04:44 ] 05:16 06:10 | 07:06 08:02 16:57-17:28/31 | 08:01 08:35
| 16:42 17:44 18:38 21:28 21:53 | 21:27 20025 | 19:09 17:58 16:04 15:57
27| 08:14 07:13 16:28-16:57/29 | 06:05 04:58 04:44 | 05:18 [ 06:12 [ 07:07 07:04 15:57-16:26/29 | 08:03 08:35
16:44 17:46 18:39 21:29 21:53 ] 21:26 20:23 | 19:06 16:55 16:03 15:58
28| 08:12 07:11 16:28-16:55/27 {06:03 04:56 04:45 | 05:20 06:14 [ 07:09 07:06 15:57-16:25/28 | 08:04 08:35
16:45 17:48 18:41 21:30 21:53 121:24 20:20 | 19:04 16:53 16:02 15:58
29 | 08:11 | 06:00 | 04:55 04:45 | 05:21 06:16 | 07:11 07:08 15:57-16:22/25 | 08:06 08:35
16:47 | 18:43 | 21:32 21:52 | 21:23 20:18 | 19:01 16:51 16:01 15:59
30| 08:09 05:58 | 04:54 04:46 | 05:23 06:17 | 07:13 07:09 15:57-16:20/23 | 08:08 08:35
16:49 18:45 121:33 21:52 ] 21:21 20:15 | 18:59 16:49 16:00 16:00
31| 08:08 I 06:55 | 04:53 | 05:24 06:19 | 07:11 15:56-16:18/22 08:35
16:51 | 19:47 {21:35 | 21:19 20:13 | | 16:47 16:01
Sonnenschelnstunden | 248 | 271 365 419 | 4%4 511 | 515 462 | 384 | 330 259 | 232
Anzah! Minuten mit Schatten 570 73 0 582 70 0

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

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