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Schattenwurf Standort Swatte Poele

DEWI-GER-WP16-11428604-02.01

Nachtrag zu Bericht
DEWI-GER-WP15-04513-02.01
09.09.2016

Im Bericht DEWI-GER-WP15-04513-02.01 wurde davon ausgegangen, dass drei benachbart geplante
WEA im Bereich Handrup aus genehmigungstechnischen Griinden nachrangig zu beriicksichtigen sind
und daher nicht als Vorbelastung in die Berechnungen einzubeziehen sind.

Unter Beriicksichtigung der drei geplanten WEA in Handrup als Vorbelastung ergeben sich fir 10
weitere Immissionsorte Uberschreitungen oder Ausschépfung der empfohlenen Richtwerte durch
die Gesamtbelastung. Diese Immissionsorte sind bei der spateren Programmierung einer
Abschaltautomatik ebenfalls zu beriicksichtigen.

Im Folgenden werden die Berechnungen der Zeiten mit beweglichem Schattenwurf unter
Beriicksichtigung der drei WEA im Bereich Handrup als Vorbelastung dargestellt.

Verantwortlicher Bearbeiter
P
/

Sabine Schulz
Dipl.-Phys
Micrositing
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1 Eingangsdaten
1.1. WEA-Daten

Die Koordinaten der benachbart geplanten WEA wurden vom Auftraggeber Gbermittelt, zu den
Blattdaten liegen DEWI Informationen des Herstellers Enercon vor.

Koordinaten (UTM ETRS89 Zone 32) Hohe i. NN Rotordurch- | . penhohe
ID WEA -Typ messer
Rechtswert Hochwert [m] [m] [m]
HanO1 405'561 5'823'107 34 ENERCON E-141EP4 141 129
Han02 405'749 5'822'707 37 ENERCON E-141 EP4 141 129
Han03 405'999 5'823'018 36 ENERCON E-115 115.7 149

Tabelle 1: Koordinaten und Daten der benachbart geplanten WEA

Blatttiefe bei

resultierender

Nabenhohe | Rotordurch- Maximale ) .
WEA-Typ . 90% Radius Beschattungsbereich
[m] messer [m] |Blatttiefe [m] N .
[m] gemal WindPro [m]
Enercon E-141 EP4 129 141 4.28 1.16 1'835
Enercon E-115 149 115.7 4.53 1.55 2'066

Tabelle 2: Blattdaten und Beschattungsbereich der benachbart geplanten WEA.

Die geplanten WEA des Windparks Swatte Poele sowie die benachbart bestehenden WEA im Bereich
Bippen wurden mit den Daten aus DEWI-GER-WP15-04513-02.01 beriicksichtigt.

1.2. Zusdtzliche Immissionsorte

Unter Berlicksichtigung der drei WEA in Handrup werden die empfohlenen Richtwerte durch die
Gesamtbelastung an weiteren Wohnhausern innerhalb des Beschattungsbereiches der geplanten WEA
des Windparks Swatte Poele iberschritten. Tabelle 3 zeigt die geographischen Daten der zusatzlich
bericksichtigten Immissionsorte.

Koordinaten (UTM ETRS89 Zone 32) |Hohe ii. NN LTS
10-Nr. Bezeichnung / Beschreibung orthohe

Rechtswert Hochwert [m] [m]
46 404'800 5'824'196 28 Neuengraben 1A 2m
47 404'795 5'824'213 28 Neuengraben 1 2m
48 405'024 5'824'086 29 Neuengraben 2 2m
49 404'537 5'823'408 30 Andervenner Stralle 8 2m
50 404'610 5'823'565 30 Flurweg 1 2m
51 404'670 5'822'886 33 Andervenner StrafRe 11 2m
52 404'579 5'823'052 32 Andervenner Stralle 10 2m
53 404'601 5'823'022 32 Andervenner StraRe 10A 2m
54 404'881 5'822'514 33 Wostenweg 1A 2m
55 404'856 5'822'567 33 Wostenweg 1 2m

Tabelle 3: Daten der zusatzlichen Immissionsorte.

Die folgenden Abbildungen zeigen die in diesem Nachtrag beriicksichtigten Immissionsorte.
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Abbildung 1: Immissionsorte, Ubersicht
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Abbildung 2: Detail, neue Immissionsorte Nord
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2. Berechnungsergebnisse

2.1. Vorbelastung

Die Berechnung des Schattenwurfs fiir den Standort Swatte Poele durch die 6 benachbart bestehenden
WEA in Bippen und der 3 benachbart geplanten WEA des Windparks Handrup ergab die nachfolgend
dargestellten Schattenwurfzeiten.

An 6 Immissionsorten wird der Richtwert von 30 Std. pro Jahr lberschritten. An 8 Immissionsorten
wird der Richtwert von 30 Minuten pro Tag Uberschritten.

- . - Meteorologisch Maximal mogliche
Immissionspunkt Mbeliche Astronomisch mo.gllche wahrscheinliche Beschattungszeit an
Beschattungstage Beschattungszeiten . .
Beschattungszeiten einem Beschattungstag
pro Jahr (Stunden / Jahr) (Stunden / Jahr) (Stunden / Tag)

101 Neuengraben 3 66 24:59 2:05 0:32
102 Neuengraben 4A 58 18:50 1:34 0:22
103 Neuengraben 4 62 20:01 1:40 0:22
104 Neuengraben 5 48 15:55 1:18 0:24
105 Neuengraben 6 56 21:09 1:45 0:26
106 Neuengraben 7 18 2:55 0:13 0:12
107 Fasanenweg 1 0 0:00 0:00 0:00
108 Am Schiirenkamp 3 0 0:00 0:00 0:00
109 Firstenauer Strafe 3 0 0:00 0:00 0:00
1010 Feldkamp 19 13 1:16 0:07 0:08
1011 Feldkamp 18 0 0:00 0:00 0:00
1012 Feldkamp 16 0 0:00 0:00 0:00
1013 Feldkamp 14 72 15:39 1:42 0:20
1014 Feldkamp 8 86 21:34 2:23 0:19
1015 Feldkamp 6 44 9:58 1:07 0:18
1016 Feldkamp 4 38 8:00 0:47 0:15
1017 Feldkamp 2 46 10:15 1:01 0:15
1018 DorfstraRe 29 0 0:00 0:00 0:00
1019 DorfstraRe 27 0 0:00 0:00 0:00
1020 DorfstraRe 25 0 0:00 0:00 0:00
1021 Im Felde 17 95 28:44 3:17 0:24
1022 Im Felde 15 89 28:11 3:09 0:24
1023 Im Felde 13 86 26:45 2:59 0:24
1024 Im Felde 11 82 24:51 2:45 0:23
1025 Im Felde 9 80 23:04 2:32 0:23
1026 Im Felde 5 68 17:13 1:52 0:20
1027 Im Felde 3 60 13:05 1:25 0:18
1028 Im Felde 8 92 27:13 3:05 0:23
1029 Im Felde 6 88 26:06 2:56 0:23
1030 Im Felde 4 88 24:44 2:46 0:22
1031 Im Felde 2 84 23:16 2:35 0:21
1032 Im Felde 1 76 20:09 2:12 0:21
1033 Strickamp 20 72 18:00 1:57 0:20
1034 Strickamp 18 65 14:57 1:36 0:19
1035 Strickamp 16A 60 12:29 1:20 0:17
1036 Strickamp 16 58 11:13 1:12 0:16
1037 Strickamp 14 52 9:07 0:59 0:14
1038 Strickamp 2 28 4:59 0:35 0:15
1039 Strickamp 4 30 5:11 0:37 0:15
1040 Strickamp 6 28 4:50 0:34 0:14
1041 Strickamp 8 28 4:40 0:33 0:14
1042 Strickamp 1 34 5:37 0:39 0:14
1043 Strickamp 1A 33 5:29 0:38 0:14
1044 Strickamp 22 72 14:25 1:44 0:18
1045 Strickamp 24 89 23:13 2:39 0:19
1046 Neuengraben 1A 76 25:46 2:11 0:26
1047 Neuengraben 1 74 24:25 2:04 0:25
1048 Neuengraben 2 73 26:55 2:17 0:30
1049 Andervenner Strale 8 72 25:17 4:14 0:31
1050 Flurweg 1 79 31:42 4:43 0:40
1051 Andervenner Strale 11 122 49:52 11:31 0:36
1052 Andervenner Stralle 10 89 35:11 7:22 0:33
1053 Andervenner StraRe 10A 94 37:58 8:07 0:34
1054 Wostenweg 1A 132 50:15 12:41 0:38
1055 Wostenweg 1 101 40:06 10:03 0:36
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2.2. Zusatzbelastung

oem P

Die Berechnung des Schattenwurfs fiir den Standort Swatte Poele durch die 5 geplanten ergab die
nachfolgend dargestellten Schattenwurfzeiten.

An 38 Immissionsorten wird der Richtwert von 30 Std. pro Jahr Gberschritten. An 10 Immissionsorten
wird der Richtwert von 30 Minuten pro Tag Uberschritten.

Meteorologisch

Maximal mogliche

.. Mogliche Astronomisch mogliche L )
Immissionspunkt . wahrscheinliche Beschattungszeit an
Beschattungstage Beschattungszeiten . A
Beschattungszeiten einem Beschattungstag
pro Jahr (Stunden / Jahr) (Stunden / Jahr) (Stunden / Tag)

101 Neuengraben 3 116 31:19 5:00 0:24
102 Neuengraben 4A 129 36:56 5:48 0:25
103 Neuengraben 4 132 37:26 6:00 0:25
104 Neuengraben 5 163 50:38 7:48 0:29
105 Neuengraben 6 162 54:37 9:04 0:31
106 Neuengraben 7 192 86:41 14:34 0:40
107 Fasanenweg 1 151 86:07 11:30 0:47
108 Am Schiirenkamp 3 113 42:04 4:31 0:29
109 Flrstenauer Strale 3 84 38:57 3:48 0:38
1010 Feldkamp 19 110 79:36 9:22 0:49
1011 Feldkamp 18 125 56:22 7:56 0:39
1012 Feldkamp 16 108 42:19 6:38 0:36
1013 Feldkamp 14 136 62:39 10:36 0:46
1014 Feldkamp 8 149 68:07 10:54 0:40
1015 Feldkamp 6 156 65:19 9:55 0:33
1016 Feldkamp 4 103 30:15 4:37 0:28
1017 Feldkamp 2 108 32:40 4:41 0:26
1018 DorfstraRe 29 107 37:09 4:36 0:29
1019 DorfstraRe 27 96 31:05 3:34 0:27
1020 Dorfstralle 25 94 28:57 3:18 0:26
1021 Im Felde 17 151 44:53 7:47 0:26
1022 Im Felde 15 164 48:23 8:07 0:26
1023 Im Felde 13 169 48:12 7:57 0:26
1024 Im Felde 11 170 48:35 7:46 0:25
1025 Im Felde 9 168 48:02 7:32 0:25
1026 Im Felde 5 159 46:50 7:00 0:25
1027 Im Felde 3 155 44:54 6:34 0:24
1028 Im Felde 8 148 42:47 7:19 0:25
1029 Im Felde 6 152 42:47 7:08 0:25
1030Im Felde 4 149 41:16 6:48 0:24
1031 Im Felde 2 152 40:59 6:36 0:24
1032 Im Felde 1 159 41:54 6:25 0:24
1033 Strickamp 20 156 40:47 6:07 0:23
1034 Strickamp 18 153 40:01 5:53 0:23
1035 Strickamp 16A 93 25:39 4:18 0:22
1036 Strickamp 16 92 25:14 4:13 0:22
1037 Strickamp 14 94 25:02 4:09 0:22
1038 Strickamp 2 108 30:47 4:56 0:24
1039 Strickamp 4 114 31:36 4:53 0:24
1040 Strickamp 6 114 30:38 4:41 0:23
1041 Strickamp 8 112 29:21 4:29 0:23
1042 Strickamp 1 128 36:30 5:13 0:23
1043 Strickamp 1A 126 35:33 5:02 0:23
1044 Strickamp 22 81 20:39 3:46 0:21
1045 Strickamp 24 73 17:18 3:27 0:20
1046 Neuengraben 1A 46 11:03 1:59 0:18
1047 Neuengraben 1 46 11:03 1:58 0:18
1048 Neuengraben 2 78 20:41 3:46 0:22
1049 Andervenner StraRe 8 22 4:43 1:08 0:17
1050 Flurweg 1 22 5:01 1:.07 0:18
1051 Andervenner Strale 11 45 9:36 1:54 0:18
1052 Andervenner Strale 10 21 4:19 0:44 0:16
1053 Andervenner Strale 10A 22 4:30 0:46 0:17
1054 Wostenweg 1A 55 14:24 3:24 0:20
1055 Wostenweg 1 54 13:41 3:07 0:20
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2.3. Gesamtbelastung
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Die Berechnung des Schattenwurfs flir den Standort Swatte Poele durch die 5 geplanten WEA, die 6
benachbart bestehenden WEA in Bippen und die 3 benachbart geplanten WEA des Windparks Handrup
ergab die nachfolgend dargestellten Schattenwurfzeiten.

An 53 Immissionsorten wird der Richtwert von 30 Std. pro Jahr Gberschritten an 2 10 wird er
ausgeschopft bzw. nahezu ausgeschopft. An 42 Immissionsorten wird der Richtwert von 30 Minuten

pro Tag Uberschritten.

Meteorologisch

Maximal magliche

. Mogliche Astronomisch mogliche L )
Immissionspunkt 3 wahrscheinliche Beschattungszeit an
Beschattungstage Beschattungszeiten ) .
Beschattungszeiten einem Beschattungstag
pro Jahr (Stunden / Jahr) (Stunden / Jahr) (Stunden / Tag)

101 Neuengraben 3 164 56:18 7:01 0:32
102 Neuengraben 4A 164 55:46 7:19 0:33
103 Neuengraben 4 170 57:27 7:37 0:32
104 Neuengraben 5 169 66:33 9:04 0:36
105 Neuengraben 6 186 75:46 10:45 0:40
106 Neuengraben 7 192 89:36 14:47 0:40
107 Fasanenweg 1 151 86:07 11:31 0:47
108 Am Schiirenkamp 3 113 42:04 4:31 0:29
109 Fiirstenauer StraBe 3 84 38:57 3:48 0:38
1010 Feldkamp 19 110 80:52 9:30 0:53
1011 Feldkamp 18 125 56:22 7:57 0:39
1012 Feldkamp 16 108 42:19 6:38 0:36
1013 Feldkamp 14 162 76:07 12:04 0:46
1014 Feldkamp 8 172 88:49 13:11 0:48
1015 Feldkamp 6 156 75:17 11:04 0:47
1016 Feldkamp 4 115 38:15 5:25 0:30
1017 Feldkamp 2 114 42:55 5:43 0:35
1018 Dorfstrale 29 107 37:09 4:36 0:29
1019 DorfstralRe 27 96 31:05 3:34 0:27
1020 Dorfstrae 25 94 28:57 3:18 0:26
1021 Im Felde 17 180 69:59 10:33 0:44
1022 Im Felde 15 177 73:02 10:46 0:42
1023 Im Felde 13 175 71:34 10:28 0:42
1024 Im Felde 11 170 70:11 10:04 0:40
1025 Im Felde 9 168 68:05 9:40 0:39
1026 Im Felde 5 159 61:38 8:33 0:36
1027 Im Felde 3 155 56:04 7:45 0:35
1028 Im Felde 8 175 66:31 9:54 0:42
1029 Im Felde 6 172 65:25 9:34 0:40
1030 Im Felde 4 168 62:38 9:05 0:40
1031 Im Felde 2 163 61:01 8:43 0:38
1032 Im Felde 1 159 59:13 8:14 0:37
1033 Strickamp 20 156 56:09 7:43 0:35
1034 Strickamp 18 153 52:41 7:12 0:33
1035 Strickamp 16A 129 36:08 5:24 0:29
1036 Strickamp 16 124 34:38 5:13 0:29
1037 Strickamp 14 120 32:33 4:57 0:29
1038 Strickamp 2 108 35:16 5:28 0:35
1039 Strickamp 4 114 36:39 5:30 0:35
1040 Strickamp 6 114 35:23 5:16 0:34
1041 Strickamp 8 112 33:57 5:02 0:33
1042 Strickamp 1 128 42:07 5:53 0:35
1043 Strickamp 1A 126 41:02 5:41 0:34
1044 Strickamp 22 133 31:54 5:02 0:21
1045 Strickamp 24 162 40:31 6:08 0:20
1046 Neuengraben 1A 122 36:49 4:06 0:26
1047 Neuengraben 1 120 35:28 3:58 0:25
1048 Neuengraben 2 151 47:36 5:57 0:30
1049 Andervenner Stralle 8 94 30:00 5:21 0:31
1050 Flurweg 1 101 36:43 5:49 0:40
1051 Andervenner Strae 11 144 56:18 12:49 0:36
1052 Andervenner Strale 10 90 35:15 7:23 0:33
1053 Andervenner Strae 10A 96 38:10 8:09 0:34
1054 Wostenweg 1A 158 61:58 15:24 0:48
1055 Wostenweg 1 127 53:10 13:01 0:51
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2.4. Gesamtbelastung, graphische Darstellung

Die folgenden Abbildungen zeigen die Beschattungszeiten jeweils als Farbraster sowie die 30-Stunden-
pro-Tag bzw. die 30-Minuten-pro-Tag-Linie. Zusatzlich ist jeweils in violett der Beschattungsbereich
der geplanten WEA des Windparks Swatte Poele eingezeichnet. Wohnhdauser aulRerhalb der violetten
Linie, an denen Uberschreitungen eines Richtwertes durch die Gesamtbelastung vorliegen, werden
nicht bericksichtigt, da dort die geplanten WEA keinen Schattenwurf verursachen.

Standort Swatte Poele

Geplante WEA

Benachbarte WEA

Benachbart Geplante WEA
0

10 neu

Schattenwurf Zusatzbelastung
—— 0Std. /Jahr

Schat f bel

e 0Std. / Jahr

— 30 5Std./ Jahr

Schat f bel

o0 % &

0-10 Sd. / Jahr
10-20 Std. / Jahr
20-30 Std. / Jahr
30-50 Std. / Jahr
50-100 Std. / Jahr
100-250 Std. / Jahr
>250 Std. / Jahr

Abbildung 4: Gesamtbelastung Schattenwurf und Beschattungsbereich der Zusatzbelastung, Stunden
pro Jahr
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Abbildung 5: Gesamtbelastung Schattenwurf und Beschattungsbereich der Zusatzbelastung, Minuten
pro Tag

2.5. Abschaltungen zur Reduzierung der Schattenwurfzeiten

Bei Uberschreitung der Werte fiir die astronomisch maximal mogliche Beschattungsdauer kommen
gemal’ den Hinweisen des Landerausschuss Immissionsschutz unter anderem technische MaRnahmen
zur zeitlichen Beschrankung des Betriebes der WEA in Betracht.

An allen betrachteten Immissionsorten wird mindestens einer der empfohlenen Richtwerte
rechnerisch Gberschritten, ausgeschopft oder nahezu ausgeschopft.

Die nachfolgende Tabelle 4 zeigt die Gesamtsumme der Abschaltstunden pro Jahr ohne
Bericksichtigung eventueller Sicherheitszuschlage, die dazu fiihren wiirde, dass an den betrachteten
Immissionsorten kein Schattenwurf mehr von den geplanten WEA verursacht wird. Abschnitt 2.6 zeigt
die Zeiten in Form detaillierter Kalender. Die dort dargestellten Abschaltzeiten beziehen sich auf das
zur Berechnung verwendete Referenzjahr 2016. Leichte Variationen der Zeiten aufgrund des von Jahr
zu Jahr veranderlichen Sonnenganges sind moglich.

WEA Summe Abschaltzeiten | Summe Abschaltzeiten
astronomisch meteorologisch
WEAOQ7 393.07 68:02
WEAOQS8 259:08 37:08
WEAOQ9 190:35 22:57
WEA10 93:05 11:02
WEA11l 21:40 4:16

Tabelle 4: Gesamtsummen der Abschaltzeiten der WEA fiir das Referenzjahr 2016.
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DEWI

2.6. Schattenwurfkalender je WEA

Die folgenden Tabellen zeigen die Schattenwurfzeiten der geplanten WEA fiir alle Immissionsorte mit
Uberschreitungen oder nahezu Ausschdpfung der empfohlenen Richtwerte.

WEA 07

Januar - Juni

Schattenwurfzeiten berechnet fir 10

10 1-10 55

Referenzjahr

2016

| danuar | Fabruar

09:41-08:50'8 | 06:13 08:38-10:15735 15:46-16:18/28
1

14:32.15:00/30 170 14:34.15:22/48 16:16 16:2]
OBA1-0552/1 1 [ 0611 0% 38-10:13/34 15:48-16:16/28
14:33-15:06/30 1713 14:34-15:21/47 16:15-16:27/12
09:40-08:54/14 | 08:10 05:38-10:12733 15:48-16:16/28
16:33.15:04/31 [ 1714 14:3415:20/47 16:15.16:27/12
0939055415 | 06:06 Q%:41-10:12/31 15:50-16:16/25
14:32-15:04/52 | 1716 14:36-15:22/48 16:15-16:26/15
09:3-08:56(17 | 08:06 28 15:51-16:14/23
14:32. 1506034 118 5 16:1316:

6] 08:38 09:38-0557/19

[ 16:28 14:32-15:06/34
7108:36 09:35-08:5821

| 16:30 14:32.15:07/3%
| 0B:38 09:37-09:58722

[ 18531 14:32-15:06/36
100123
|16 14 1500038
371000125
14:32-15 1058 | 17:26
08:37-10:06/26 | 07:56
14:32. 1511039 | 1730
09:35-10:04/28 | 07:54 14:44-15:14130 16:27-16:39/6

| 08:05 0%:43-10:10027 15:53-16:1
1720 14:37-15.20143 16:11 182&
| 08:03 !
| 1722
[ 0801 08:45-10:07/22 15:55-16:06/5

[ 17:24 14:38-15:19041 16:05-16:30025
| 07:50 0B:47-10:05/18 15:57-16:28(3
| 1726 14:33.15:1 839 16:28.16:31/2

| 07:56 0F51-10:02/11 15:57-16:28/31

14:31-15:11/40 [17:32 15(56-16:27/51
G3:37-10:06/29 | 07:52 14:46-15:12/26 16:26-16:3%7
14232, 1513041 | 17:34 15:56.16:26/51 16:35-16:47/12

Q371000629 15:52- 1558 T \ 07:50 08:28-06:357 15:55-16:24/29
14:32-15¢ 14042 [ 17:35 14:48-15:10021 16:24-18:50/25
09:35-10:07/31 15:51-16:00/12 | 07:48 08:25-06:38/13 15:55-18:22/27
14:32. 1515043 | 1737 14:53-19:06113 16:22-16:52/50
09:36-10:06/32 15:49-16:05/16 | 07246 08:23-06:41/18 16:18-16:54/56

14:32-15 16744 | 17:39 15:55-16:18/23
09:35-10:00V53 15:45-16:06/18 \ 07:44 08:22-06:42/20

1433115 142 | 17:41 15:55-16:58/60

09:35- 1000634 15:47-16:08/21 | 07:42 08:21-06:4522 17:00-17:07/7
14:31-150 1645 | 17:43 15:56-16:56/60

100135 15:47-16:08'22 \ 0740

31-1517/46 | 1748
09:36-10:11/35 15:47-16:10623 | 07:36
14:31-15: 1847 [ 17:47 1557171576
0A:3510012/36 15:4716:12/28 | 0736

14:32-1 5147 1749 15:96-17:16/60
0F:35-10:11/36 15:46-16:12/26 | 07:34 08:15-06:4527

14:31-15019V45 | 17:51 15:57-17:19/62
36 10012/36 15:4616:01027 | 07:32 08:18.08:4527
14:31- 1520049 [ 17:52 15:58-17:21/83
0836100 1337 15:46-16:14/28 | 07:30 05 18-06:4527
14:32-15:2048 ] 17:54 18:00-17:22/62
Q3361000037 15:45 161930 \ O7:28 08:18-08:45/26
14:32-15:20048 | 17:56 16:01-17:2382
09:36-100 14038 | 07:25 08:18-06:4525
14:32-15:21/49 1 17:56 16:02-17:23/61
| 07:23 0818 08:4324
| 1800 16:D4-17:2379
1 07:21 08;20-06:42722 18:24-17:24/60
[ 18:02 18:08-16:21/13
| 0718 08:21-08:41/20
[ 16:04 16:23-17:23/60

0937 100 1336 15:46-16:16/30 |
:16-16:259 |
7161730 |
|
|

14:34-15:22/48 16:17-16:26%
Sons nsnn\alnamm 256

Anzshl Minuten mit Schatten 2872 2812

aozzmwmn:«on:wv

ICHGAI 16:14/56
|B|6:A2v!&l7.‘9§
Z"BIOAZ 16:20V56
3!»!8&2 18:20V88

065207 ZZD 16:43-16:21/58
| 18:47 07:26-06:13/45
| 06:21 QGS2-07:11/18 16:44-18:22/88
| 18:49 07:28.08:1345
| 06:19 06:49-06:52/3 07:27-08:12/45
| 18:50 06:52-07:10/18 18:44-18: 2389
| O7:16 07:44.07:57/13 08:27 Q% 12/45
| 19:52 07:56-08:0013 17:45-1%:25/59
| 07:14 07:42-06:00/16 05:27-08: 12/45
| 18:54 07:58-08:06/10 17:45-18: 2656
A7:40.08:01/21 08:26-08:11/45
O7:55.08:06/G 17:49-19:31/102

= " 220
O7:38.08:00/21 08:27 08 1V43
| 19:59 08:00-08:00'3 17:55-18:07/12

3601

| 07:05 07:57-08;00¢23 08:27-(@:08 42
| 20:01 07:59.08:02/3 18:14.19:36/82
| 07:02 D7:35-08; 0024 08:27-08;

41
06:00-08:03/3 18:15-19:37/62
38

07:56-08:01/5 18:21-16:56/37

07:23-08: 0037 18:05-19:3326
06:35.08:54/18 19:3019:3%9
07:21-07: 5838 19:06-19:26/20
%400&4&9!92! 1938117
G ‘39!927 193N

071607 /39 19:30-19:56/'6
19:12-19:31119
07:14-07:53/39 19:26-19:34/8
19:13.13:27/14
07:14-07:50/36 19:29-19:334
19:14-19:26015
07:14-07:51/37 18:26-19:31/5
19:16.19:26/8
07:14.07.52/36
19:21-18:27/8
07:14.07:52/38
07:14-07.52/38
07:14.07:50/39
17 07:14-07:53/39
07:14.07:52/38
07:14-07:52/36
07:14.07:52/38

07:14-07.:52/38

07:14-07:50/'36
07:14.07:5036

38

15

39

13

a1

n

43

i

45

06 07:14.07:51/37
45

04

48

{3

£y

00 07:14-07:48'35
52

168:1319:34/8)

2184

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

Tag im Monat Sonnenaufgang  (SS:MM)

07:33.07:58/25 08:30.09;02/32 15:03- 193835

07:32-07:56/24 06:31-06:59/28 18:33-18:55/16 |
07:54.08:0KN6 18:23.16:37/14 19:03 19:3955
07:26-07:37/11 07:51-08:00/9 18:43-18:51/6

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

07:15-07:48/33
07:15-07:4T/%2
07:18-07:45/29
O7:1B-D7:4527
07:18-07:4325

07:20-07:40/21

02
07:21-07:30V18

07:24-07:37113
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DEWI-GER-WP16-11428604-02.01

DEWI

WEA 07

Juli -Dezember

Schattenwurfzeiten berechnet fur 10

10 1-10 55

Referenzjahr 2016

| Juli | August | September | Oktober | November | Dezember

110609 0546 07:1B-07:58/40 19:15-19:37/22 | O7:28 17:24-18:24/60 23 14:11-14; 4535 §:57-16:02'S |oe 5 05:18-05:46/28
|21:86 22 19:06-15:2014 | 15:07 18:201 261 142945047

2|0509 | 0548 07:19-07:57/38 10:05-16:25'20 | 07:28 17.24-18:25/61 00:20-09:46/26
|21:54 (21120 08:38-08:48/ 10 19:20-19: 37“7 | 19:05 18:21-1B:36/1S 14:15-14:54/39

30610 | 0549 07:21.07:50'37 19031 | 07:31 17:24.18:28/61 05;21-09:46/25
| 21:54 08:33-08:52/19 19:28-18:37/9 | 16:03 YB 35 1832‘” I 14:16-14:54/38

40510 07:36-07-469 D’I’ 23.07:3%10 07 48075 | 07:33 17: I 09:22.09:45/22
| 21:53 7 | 19:00 |1 14:16-14:54/38

5]05:12 07:32-07:47/15 | O7:35 - 18 I 03 134 09 39026 09:22-05:46/23
| 21:53 5 | 1858 18:2118:207 I 14:07.14:50/42 14:17.14:53/36

60512 O7:31-07:5019 07 2807 54'26CB 250 | 07:36 17:2718:24/57 18;21-18:26/5 | 07:32 05:12.09;4028 1 05:24-05:45/21
| 21:52 a 07:52-07:56/4 18.16-18; | 18:58 17:40-17:51/11 1 14.06-14:50/44 75:41- lS S817 | 16:15 14:18-14:54/38

7105:13 a7:28-07:51/23 07:28-07:54/26 08:24-0B:58/35 | 07:38 17.08-17:21/1317:31-17:5%22 | 3 09:25-09:44/13
| 21:82 07:52.07:57/5 18:14-18: 14:15-14:53/34

B 0514 07:27-07-54/28 07:28-07:54/28 08:23-09.00:27 09:27-08:44/17
| 2181 08 07:53.07:57/4 18:12.19: 2280 | 18:51 17;28.17:56/28 18:15-18:22/3 14:20.14:54/34

90515 .63 07:26-07:54/28 07.28-07:5%/25 08 | O7:41 17:03-17 SSISZ 18:19-18:207 09:28-09.43/15
| 21:50 F 07:52-07:56/4 181 g 121145332

10| 05:16 | 06:01 O7:25-07:56/30 07:25-07:52/24 08;20-0: 9~|5 47, 28 0925054314
|21:80 | 21:08 07:53.07-56/3 18:08~ -15:58/12 14:22-14:5%31

111 08:17 | 06:02 O7:22.07:56/%2 07:30-07:53/23 08,20-0! 8-15:47:25 09:31.05:42/11
|2148  |21:03 07:53-07:56/3 18.08-19: 281 7-15:57/10 14:22-14:53/30

120519 | 06:04 07:23-07:56/33 07:30-07:51/21 08: 18- 05:32-09:41/9
|21:48 | 21:01 07:51.07:54/3 17:4 11 14:22.14:5230

13|05:20 | OB:08 07:22-07:57/34 07:31-07.52/21 08.18-09:1 02/44 18:065-10:25/80 09:24-09:40/6
|21:47 | 20:89 07:51-07:54/2 17-42. 59 14:24-14.52/29

14 | 05:21 1 0B:07 O7:21-07:57/36 07:30-07:51/21 £8:17-0! 1/“ 20 16:56-17:56/60 14:25-14:5v28
| 21:46 | 20:57 07:45-07:55/6 17:38-19: 03 1404145345 ¢

15| 05:22 | 0B:09 Q7:21.07:58/27 07:32.07:48/17 C8:16-0: /46 23 16:58-17:58/61 09:08.09:46/37 15: !8-15 4830 14:26-14. 5227
|21:45 | 20:55 07:48-07:57/9 17.37-19:16/68 14:05-14:54/40 75.48-15:56/7

16 | 06:23 | OB:11 Q7:20-07:58/38 07:32-07:47/14 £8:16-09:02/48 09:09-00:48/37 15:18-15:40/37 14:27-14:55/28
12144 | 20:53 07:46-07:58/12 17:35-19:14/9% 15545

17| 05:35 | 06:12 07:20-07:58/38 07:36-07:42/6 08:15-09:01/46 415; 40030 14:28-14:54/26
|21:43 | 20:51 1 07:42-07:50/18 17:33.18:12/93 15,504

180526 | DG:74 07:18-07:58/33 07:39-07:5820 17:32-19:09/97 5. 40/30 14:20-14:54/25
|21:42 ] 20:49 08:16-08:01/45 15 -15:51/2

18| 05:27 | O6:*6 07:15-07:58/39 07:39-07:58/20 17:34-16:07/96 t1d 09‘!0-09 07.37 15:20-15:48/28 14:26-14:54/25
| 21:41 | 20:47 08:16.05:01/45 q 14:06-14:54 48 4

20| 0528 | OB:17 Q7:18-07:57/38 07:39-07:58/18 17:20-19:08/97 09:11-00:47/36 15:21-15:48/27 14:30-14.55/25
|21:38 | 20:45 08:15-08:50'44 14:06-14:55/40

270520 | OB 07:19-07:57/38 07:30-07:57/18 17:26-16:05/97 a7 -09. 14:30-14.54/24
|21:38 | 20:43 08:15-08:56'44 5

22| 05:21 | 06:21 QT:19.07:57/38 07:40-07:57/17 17:26-15:02/96 14:31.14:5524
2137 (2041 08:16-0B:58/42

23|05:33 | DB:22 07:18-07:5638 07:41-07:55/14 17:26-19:00/94 14:31-14:55/24
|21:36 j28 08:16-0B:56/ 40 | 18:18 18 25-17“‘75

240534 | 05:24 Q717075639 07:43-07:5% 10 17:25-18:55/90 | 08:08 08;50-09;13/23 14:3214:67/25
[21:24 | 20:26 08:17-08:58/33 | 18:16 16:25.17:23/74

25|05:36 | 0B:26 07:16-07:54/38 08:18-08:54/36 18:27-18:53/26 | 08:10 08:50-09:12/22 17:32-17:34/2 08:13-08: l7'3‘ 5:25-15:4621 14:32-14:57/25
121:33 | 20:34 16:22-15:3/8 17:25-18:32/67 | 18:14 16:25-17:26/61 14:09-14:54/45 7

260537 | 06:27 O7:17-07:54/37 10:29-19:34'5 08:1B-08:52/34 18:24-18:51/27 | 0B:12 08:51-08:11/20 09 14-00:47/33 15:27-15:45/18 14:32-14:58/26
| 21:31 1 20:32 19:20-18:299 17:24-18:25/65 | 18:12 16:2517:24/58 ;54/44. 9

27 |05:28 | 0B:29 Q7:17-07-54(37 19:31.19:25/4 08:19-08:51/32 18:20-18:48/29 | 0B:14 08:53.09:09/16 16:48-17:23/34 47/32 15:28-15:44/16 14:32-14:58/26
|21:30 ] 20:30 18:16-18:31/15 17:24-18:24/60 | 18210 16:25-16:43/24 I 15544 a

28| 05:40 | 06:31 O7T:16-07-56/39 19:28-19:36/8 08:21-08:45(28 18;13.18:47/34 | 08:16 08:55-09:07/12 16;25-16:52/27 | 09 VG 09:47/31 15:20-15:42112 14:32-14:56/27
|21:28 | 20:27 19:14-19:29095 17:24-1B:17/53 | 18:08 15:21-15:37/16 16:52-17:21/29 | 1411-14:54/43

29 | 05:4 | 06:32 O7:17.07:56/29 19:31.19:37/6 08:22.08:45/22 18,17 18:44/27 | 08:17 09:00.09:0%/3 16:25.16:5429 | 09:17-09;46/29 15;32.185:307 14:32.15:00:28
|21:27 | 20:25 19:13-18:3219 17:23-18:22/58 | 18:08 15:18-15:40/22 18:54-17:18/25 | 14:12-14:54042 20

30 | 05:43 | DG:34 07:16-07:56/40 19:21-13:37/16 08:25-08:42/17 18:18-18:42/23 | 07:16 14:15-14:42/27 15:55-16:008 | 05:18-09:47/20 09:423-09:47/4
[21:25 | 20:23 1910182414 17:2318: 2960 15:25.15:55/30 16:06- 16089 | 1434540 14:32.15:00/28

31 | 0546 | 06:36 O7:17-07:57/40 19:25-19:37/12 1413-14:44/31 15:56-16:026 | 05;42-05:43'7
|21:23 [ 20:21 15:09-18:28718 :56/3 | 14:32-15:01/28

Sonnenscheinstunden | S0S | 456 | 284
Anzahl Minuten mit Schatten o 1082 4056 N3 1164

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

Tag im Monat

Sonnenaufgang  (SS:MM)

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

Sonnenuntergang {SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt {SS:MM) Schattenende/Minuten mit Schatten
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DEWI-GER-WP16-11428604-02.01

DEWI

WEA 08

Januar - Juni

Schattenwurfzeiten berechnet fir 10

10 1-10 55

Referenzjahr 2016

| Januar | Februar | Marz | April | Mai | Juni
1] 08:39 09:22-09:38/16 15:07-15:34/27 | 08:13 09:35-10:15/40 | O7:17 07:48-08:12/24 17:07-17:40433 | 07:05 07:29-07:36/7 | 05:58 | 0512
| 16:23 14:16-14:34/18 15:34- 1 5 | 17:11 | 18:06 0B:07-08:59/52 | 20:01 | 253 1 21:40
2| 08:39 09:22-09:39/17 15:08-15:35/27 | 0811 | 07:14 07:47-08:13/26 17:08-17:42/34 | 07:02 07:27-07:38/11 | 05:56 05:11
| 16:24 14:17-14:34/17 15:35-15:40/5 | 17:13 | 18:07 08:09 08:59/50 | 20:03 | 20:55 1 21:42
3| 08:39 09:22-09:40v18 15:09-15:35/26 | 08:10 09:36-10:15/39 | 07:12 07:46-08:13/27 17:10-17:44/34 | 07:00 07:25-07:39/14 | 0555 | 05:10
| 16:25 14:18-14:34/16 15:35-15:41/ G k 15:46-16:37/51 | 18:09 08:09-08:59/50 | 20:04 | 20:57 | 21:43
4| 08:39 09:37-10:15/38 | 07:10 07:45-08:12/27 17:11-17:45/34 | 06:58 07:23-07:39/168 | 0553 | 05:09
| 16:26 15:47-16:38/51 | 18:11 08:08-08:58/50 | 20:06 | 20:58 21:44
5 0B:39 09:37-10; 38 | 07:08 07:4508:12/27 17:13-17:46/33 | 06:55 07:23-07:40/17 | 05:51 05:09
| 18:27 15:47-16: 52 | 18:13 08:08-08.58/50 | 20.08 | 21:00 | 21:45
6| 08:38 09:37-10:14/37 16:4616:52/6 | 07:05 07:4508:12/27 17:15:17:51/36 | 06:53 07:22.07:40/18 | 05:49 | 05:08
| 168:28 15:47-16 | 18:15 DB:08-08.57/49 | 20:10 | 21:02 | 2148
7| 08:38 09:38-10:13/35 16:44-16:54/10 | 07:08 07:45-08:11/26 17:16-17:52/36 | 06:51 07:22-07:38/16 | 05:47 | 05:07
| 16:30 S d 15:47-16:42/55 | 18:17 0B:07-08:56/49 | 20:11 | 21:04 | 21:47
8| 0B:38 092209 l3‘26 15 09 |536427 | 08:01 09:39-10:13/34 16:19-16:56/37 | 07:01 07:46-08:10/24 17:17-17:54/37 | 06:48 07:22-07:38/16 | 05:45 | 05:07
| 16:31 09:46-09:50V4 15:36-15:50/ 14 | 17:24 15:4B-16:36/48 | 18:18 08;0608:55/49 | 20:18 | 21:056 | 21:48
9| 08: :23-09:54/31 15:36-15:53/17 | 07:59 09:40-10:12/32 16:18-16.58/40 | 06:59 07:47-08.08/21 17:19-17:56/37 | 06:46 07:11-07:17/6 | 0543 | 05.06
| 16: 0-15:37/27 | 17:26 15:48-16:17/29 16:20-16:35/15 | 18:20 08:0508:54/49 | 20:15 07:23-07:37/14 | 21:07 | 21:48
10 | 0B: -09:56/33 15:36-15:53/17 | 07:58 09:41-10:11/30 16:17-17:00v43 | 06:56 07:47-08.05/18 17:20-17:57/37 | 06.44 07.09-07: IS: 10 | 05:42 | 05.08
| 16: 0-15:37/27 | 17:28 15:49-16:16/27 16:21-16:33/12 | 18:22 08:03-08:52/49 | 20:17 H | 21:49
11| 08:36 -09:58/35 15:35-15:54/19 | 07:56 09:42-10:09/27 16:17-17:02/45 17:01-17:02/1 | 06:54 07:50-08:02/12 08:22-08:51/29 | 06:41 3 0506
| 16:35 15:11-15:36/25 | 17:30 15:50-16:15/25 16:24-16:31/7 | 18:24 08:00-08:20/20 17:22-17:57/35 | 20:19 07:25-07:3%/'8 | 21:10 21:50
12| 08:36 09:22-09:5%37 15:35 15:56/20 | 07:54 09:43-10;08/25 16:17-17:04/47 | 06:52 07:5008:19/29 17:22-17:56/34 | 06:39 07:04-07:20/16 | 05:38 05:05
| 16:36 1-15:36/25 17:32 15:51-16:14/23 17:02-17:.04/2 | 18:26 08:24-08:49/25 17:25-17:35/10 | 20:20 | 21112 21:51
13| 08:35 10:01/37 15:34-15:56/22 | 07:52 09:45-10:06/21 16:16-17:05/49 | 06:49 07:50-08:17/27 17:24-17:56/32 | 06:37 07:04-07:20/16 | 05:37 | 05:05
| 16:38 -15.35/24 | 17:34 15:53-16:13/20 17:02-17.06/ 4 | 18:27 0B:25-08:46/21 | 20:22 |21:13 12151
14| 08:34 -10:03/39 15:25-15: 27A2 | 07:50 | 06:47 07:51-08:17/26 17:26-17:38/12 | 06:35 07:03-07:20/17 | 05:35 05:05
| 16:39 2-15:34/22 15: 5 | 17:36 | 18:29 0B:25-08:43/14 17:28-17:55/27 | 20:24 | 21:15 | 21:52
15| 08:33 -10:04/40 15:45-15:59/ 14 | 07.48 | 06:45 07:51-08:14/23 17:42-17:52/10 | 06:32 07:04-07:20/16 | 05:33 | 05:04
| 16:41 315:45/32 | 17:37 | 18:31 17:29-17:41/12 | 20-26 | 21:17 21:53
16 | 0B:33 09:24-10:05/41 15.45-16:00/ 15 | 07:468 16:17-17: Ml? | DB:42 07:53-08:13/20 17:45-17:49'4 | 06:30 07:03-07:18/15 | 05.32 | 05.04
| 16:43 15:14-15:4531 |7 39 17: BD |7 1313 | 18:33 17:32-17:37/5 | 20:27 | 21:18 21:53
- :25-10:07/42 15.:44-15:59/15 - | D6:40 07:55-08:11/16 | 06:28 07:04-07:17/13 | 0530 | 05:04
| 16: 3-15:44/31 | 17:41 | 18:35 | 20:29 | 21:20 21:54
18 | 08:31 -10:07/43 15:43-16:00/17 | 07:42 | DB:38 07:57-08:06/9 | 06:26 07:0507:16/11 | 05:29 | 05:04
| 16:46 15:14-15:43/29 | 17:43 | 18:36 | 20:31 | 2121 | 21:54
19| 08:30 09:25-10:08/43 15:43 16:01/18 | 07:40 | 06:35 | 06:24 07:07-07:14/7 | 05:27 05:04
| 168:47 15:15-15:43/28 | 17:45 | 18:38 | 20.32 | 2123 | 21:54
20 | 08:29 09:25-10:09/44 15:42-16:02/20 | 07:38 | 06:33 | 06:21 | 05:26 | 05:04
| 16:49 15:16-15:4226 | 17:47 | 18:40 | 20:34 | 21:24 | 21:55
3 10:10744 15:40-16:05/25 | 07:36 | 06:31 | 06:19 | 05:24 | 05:04
| 16:51 15:17-15:40v23 16:10-16:18/8 | 17:49 | 18:42 | 20:36 | 21:26 | 21:55
22| 0B:26 09:26-10:10/44 16.08-16:20/ 12 | 07:34 | 06:28 | 06:17 | 05:23 05:06
| 16:53 15:17-16:07/50 | 17:51 | 18:43 | 20:38 | 2n27 | 2155
23| 0B:25 09:27-10:12/45 | 0732 | D6:26 | 06:15 | 05:22 | 05.06
| 16:54 15:19-16:22/63 | 17:58 | 18:45 | 20:39 |21:29 | 21:55
: -10:13/45 | 07:30 | 05:23 | 06:13 10520 | 05:05
1-16:24/63 | 17:54 - | 18:47 | 20:41 | 21:30 | 21:55
10:13/44 15:37-16:24/47 | 07:28 07:54-08;10/16 I6 41 17 30v49 | 06:21 | 06:11 | 05:19 | 05:05
-15:36/14 17:56 08.08-08:58/50 | 18:49 | 20.43 | 21:32 | 21:58
-10: Mu 15:38-16:30/52 | 07:25 07:52-08;10/18 16:41-17:33/52 | 08:19 | 06:09 | 05:18 | 05:06
15:35¢ | 17:58 08.08-08:58/50 | 18:50 | 20.45 121:33 | 21:56
3 1 ID:M"S | 07:23 07:51-08:05/14 16:42-17:02/20 | 07:16 | 06:07 | 05:17 0506
N 5:38-16:32/54 | 18:00 08:01-08:59/58 17:04-17:35/31 | 19:52 | 20:46 | 21:34 | 21:55
28| 08:19 0931 10:15041 | 07:21 07:50-08:11/21 16:44-17:00016 | 07:14 | 06:04 | 0516 | 05:07
| 17:03 15:40-16:33'53 | 18:02 08:05-08:5954 17:06-17:37/31 | 19:5¢4 | 20:48 | 21:36 | 21:55
29| 0B:17 09:35-10:15/40 | 07:19 07:50-08:13/23 16:46-16:57/11 | 07:12 | 06:02 | 0515 | 05:07
| 17:05 15:40-16:34/54 | 18:04 08:07-09:0053 17:06-17:38/32 | 19:56 | 20:50 | 21:37 i 21:55
30| 0B:16 10:15/40 | | 07:09 | 06:00 | 05:14 | 05.08
: 1-16:36/54 | | 19:57 | 20:52 | 21:38 21:55

31| 0B:14 10:15/39 | | 07:07 | | 05:13

& 15:42-16:36/54 | | 19:59 | | 21:39

Sonnenschanstunden | 255 | 285 | 367 | 417 | 488 | 502
Anzahl Misten mit Schatten 2641 2718 1489 289

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt {SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang {SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt {SS:MM) Schattenende/Minuten mit Schatten
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DEWI-GER-WP16-11428604-02.01

DEWI

WEA 08

Juli -Dezember

Schattenwurfzeiten berechnet fir 10

10 1-10 55

Referenzjahr 2016
| Juli | August | September | Oktober | November | Dezember
1) 05:09 | 05:48 | 06:37 07:06-07:19/13 | 07:28 08:29-08:58/29 18:03-18:36/33 | 07:23 09:11-09:30/28 15:46-16:31/45 | 0B:15 09:05-09:41/36 15:17-15:37/
| 21:55 | 222 | 20:18 07:24-07:3%3/9 | 19:07 09:04-09:27/23 18:06-18:14/8 | 17:00 15:19-15:45/26 15:53-16:01/8 | 16:18 14:53-15:18/25
2| 05:09 | 05:48 | 08:39 07:07-07:17/10 | 07:29 08:28-08:39/11 09:02-09:29/27 | 07:25 09:10-09:40v30 15:47-16:29/42 | 08:17 09:06-09:41/35 15:18-15:37/19
| 21:54 | 21:20 | 20:16 07:22.07:34/12 | 19:05 08:38 08:58/20 18:01-18:35'34 | 16:58 15:18.15:46/28 15:50-16:03/13 | 16;18 14:54.15:1925
3| 0510 | 05:49 | 06:41 07:09-07:15/8 | 07:31 08:26-08.42/16 08:59-09:30v31 | 07:27 09:09-09:42/33 15:48-16.27/39 | 0B:18 09:07-09:40v33 15.19-15:37/18
| 21:54 | 2118 | 20:14 07:20-07:3515 | 19:03 08:40-08:58/18 17:58-18:35/37 | 16:56 15:18-15:48/30 15:49-16:05/16 | 16:17 14:53-15:20027
40511 | 05:5 | 06:42 07:19-07:35/16 | 07:33 08:24-0B:44/20 17:57-18:34/37 | 07.28 09.08-09; 34 16:13-16:25/12 | 0B:19 09:07-09:3R8/31 15:20-15:37/1)7
| 21:53 | 21 | 20011 | 19:00 08:41-09:31/50 | 16:54 151716125 | 16:16 14:54-15:21/27
5] 0512 | D5;: | 06:44 07:18-07:3517 | 07:35 08:23 0B:46/23 17:55-18:32/37 | 07:30 09:08-09:43/'35 16;14-16:24/10 | 0B:21 09:08-09:2%21 15:54-15: 21/
|21:88 |21 | 20:08 | 18:58 08:42-09.32/50 | 16:52 15:17-16:11/54 | 16:16 09:30-09:35/5 15:21-15.36/14
6| 0513 | D5:! | 06:46 07:1807:36/18 | 07:36 08:22-08:47/25 17:54-18:30v36 | 07:32 09:07-09:44/37 16:17-16:22/5 | 08:22 09:08.09:2%/21 14:56.15:22%6
| 21:52 |21 | 20:07 | 18:56 08:43-09.33/50 | 16:51 15.16-168:10v54 | 16:15 14:11-14:17/6 15:22-15:35/19
710513 | 05: | 06:47 07:18-07:3517 | 07:38 08:21-08:47/26 17:51-18:27/36 | 07:34 09:07-09:44/37 16:08-16:09/1 | 08:23 09:09-09:28/19 14:56-15:22/2%5
|21:52 |21 | 20:04 | 18:53 08:43-09:32/49 | 16:49 15:16-16:08/52 | 16:15 14:09-14:19/10 15:22-15:34/1)2
8| 0514 | 05 | 06:49 07:18-07:34/16 | 07:40 08:20-08:47/27 17:48-18:22/34 | 07:36 09:06-09:45/39 | 08:25 09:10-09:2%/19 14:57-15:24/ 7
| 21:51 | 21 | 20:02 | 18:51 08:43-09:33/50 18:23-18:24/1 | 16:47 15:16-16:07/51 | 16:15 14:09-14:21/12 15:24-15:32/4
9| 05:15 | 05 | 06:51 07:18-07.32/14 | 07:41 08:20-08:47/27 17:47-18:21/34 | 07:38 09.06-09.45/39 | 08:26 09:11-09:29/18 14:57-15:24/%7
| 21:50 | 21 | 20:00 | 18:49 08:43.0933/50 | 1646 | 16:14 14:08-14:22/14 15:24.15:29/4
10 | 05:16 | | 06:52 07:20-07:31/11 | 07:43 08:20-08:47/27 17:46-18:19/33 | 07:39 | 0B:27 09:11-09:2%/18 14.58-15:24/26
| 21:50 | 2 | 19:57 | 18:46 08:43-09:33/50 | 1644 (i | 16:14 14:07-14:23/16 15:24-15:30/4
11| 05:17 | D6: | 06:54 07:22-07:29/7 | 07:45 08:21-08:47/26 17:43-18:17/34 | 07:41 09:06-09:46/40 | DB:28 09:12-09:2%/17 14:58-15:25/7
| 21:49 | 21 | 19:55 | 18:44 08:43-09.33/50 | 16:42 15:14-16:07/53 | 16:14 14:07-14:24/17 15:25-15:3004
12| 05:19 | DB | 06:56 | 07:47 08:21-08:46/25 17:41-18:14/33 | 07:43 09:06-09:46/40 | DB:29 09:13-09:25/16 14:58-15: 2537
| 21:48 | 21 | 19:53 | 18:42 08:41-09.53/52 | 16.41 15:13-16:07/54 | 16:14 14.07-14:25/18 15:25-15:30/4
13| 05:20 | 06: | 06:57 | 07:48 08:21-08:45/24 17:21-17:28/7 | 0B:30 09:14.09:2915 14:59-15:26/7
| 21:47 | 20: | 19:50 | 18:40 08:39-09:32/53 17:40-18:12/32 | 16:14 14:07-14:26/19 15:26-15:30/4
14| 05:21 | 06:: | 06:59 | 07:50 08:22-08:44/22 17:18-17:31/13 | 08:31 09:15-09:28/ 14 15:00-15:26/3
| 21:48 | 2 | 19:48 | 18:37 08:38-09:32/54 17:39-18:10v31 | 16:14 14:07-14:27/20 15:26-15: 4
15 | 05:22 | | 07:01 | 07:52 08:22-08:41/19 17:16-17:33/17 | 0B:32 09:15-09:29/14 15:00-15:27/2
| 21:45 | 20: | 19:45 | 18:35 08:36-09:31/55 17:38-18:08/30 | 16:14 14:07-14:27/20 15:27-15:31/4
16 | 05:23 | DB: | 07:02 | 07:54 08:23-08.43/20 17:14-18.06/52 | 08:33 09:16-09:2%/13 15.01-15:28/%7
| 21:44 | 20: | 19:43 | 18:33 08:41-09:31/50 | 16:14 14:08-14:28/20 15:28-15:32/4
17| 05:25 | 0B: | 07:04 | 07:56 08:25-08:42/17 17:13-18:04/51 52 09: | 0B:34 09:17-09:30V13 15.02-15:28/26
| 21:43 | 20: | 19:41 | 18:31 08:40-09:30/50 | 1638 B |5.08~ 0 | 16:14 14:08-14:20021 15:28-15:32/4
18| 05:26 | | 07:08 | 07:57 08:26-08:39/13 17:12-18:02/50 | 07:54 09:03-09:47/44 15:11-15:58/47 | 08:34 09:18-09:30v12 15:02-15: 290
| 21:42 | 20: | 19:38 | 18:29 08:39-09.29/50 14:56-15:100 14 | 16:14 14:09-14:30:21 15:29-15:33/4
19| 05:27 | D6 | 07:07 | 07:59 08:29 08:36/6 16:56-17:08/12 d | 0B:35 09:18-09:30:12 15:02-15: 2927
| 21:41 | 20: | 19:36 | 18:26 08:36-09:28/52 17:11-18.00049 14.55-15:57/62 | 16:14 14.08-14:30/22 15:29-15:33/4
20| 05:28 | 06 | 07:09 | 08:01 08:43-08:556/12 16:54-17:36/42 | 07:57 09:02-09:46/44 | 08:36 09:19-09:30: 11 15:03-15:30:F7
| 21:39 | 20:45 | 19:33 | 18:24 08:57-09.27/30 17:32-17:57/25 | 16:29 14:54-15:57/63 | 16:15 14:09-14:31/22 15:30-15:34/4
21| 05:30 | | 07:11 | 08:03 08:48-08:49/1 16:51-17:36/45 | 07:59 09:02-09:46/44 15:44-15:56/12 | 08:36 09:19-09:30/11 15:03-15:30/F7
| 21:38 | 20: | 19:31 | 18:22 08;58-09:25/27 17:32-17:54/22 | 1628 14:53-15:4350 | 16:15 14:09-14:31/22 15:30-15;34/4
22| 05:31 | DB:: | 0712 | 08:05 08:59-09.22/23 17:34-17:52/18 | 0B:01 09:02-09:46/44 15:17-15:41/24 | 09:20-09:31/11 15.04-15:31/9
| 21:37 | 20: | 19:29 | 18:20 16:49 17:39/50 | 16:27 14:53.15:17/24 15:46 15:54/8 |
23| 05:33 | DB | 07:14 | 08:068 09:01-09:20/19 17:27-17:50/23 | 0B.02 09.02-09:46/44 15:19-15:39/20
| 21:36 | 20: | 19:26 | 18:18 16:48-17-31/43 | 1626 14:53-15:19/26 | 16:16 N 10-14: 32’22 |5 31-15:35'4
24| 05:34 | DB:: 07:10-07:18'8 | 07:16 | 08:08 09:05-09:16/11 17:26-17:48/22 | 0B:04 09:02-09:45/43 15:20-15:38/18 | 0B:38 09:21-09:3312 15.05-15:32/7
| 21:34 | 20:36 | 19:24 | 18:16 16:47-17:31/44 | 16:25 14:52-15:20028 | 16:17 14:11-14:3%/22 15:32-15:36/4
25| 05:36 | 06:26 07:07-07:1%12 | 07:17 08:43-08:48/5 | 08:10 16:47-17:33/46 | 0B:06 09:02-09:45/43 15:21-15:38/17 | 08:38 09:21-09:33/12 15:05-15:32/
| 21:33 | 20:34 | 19:22 | 18:14 17:28-17.46/18 | 16:24 14.52-15:21/29 | 16:17 14:12-14:33/21 15:32-15:36/4
26 | 05:37 | 06:27 07:06-07:20¢14 | 07:19 08:37-08:52/15 | 08:12 |s 4617 3‘:43 | 08:07 09:03-09:45/42 15:23-15:38/15 | 08:39 09:21.09:33/12 15:06-15:32/26
|2:31 | 20:32 | 19:19 | 3 | 16:23 14:52-15:23'31 | 16:18 14:12-14:33/21 15:32-15:36/4
27| 05:38 | 29 07:06-07:21/15 | 07:21 08:35-08:54/19 | 08: | 0808 09:03-09: 44" 15:24-15:30/15 | 0B:39 09:21-09:34/13 15:06-15:32/3
| 21:30 | 20:30 | 19:17 | 18:10 17 31-17:42/11 | 16:22 14:53-15:24¢ | 16:19 14:12-14:33/21 15:32-15:37/4
28 | 05:40 | 06:31 07:04-07:20v16 | 07:23 08:33-08:56/23 18:24-18:33'9 | 08:15 10:22-10:28/6 16:46-17:34/48 | 0B:11 09:04-09: Q&& 15:24-15:38/14 | 0B:39 09:21-09:35/14 15.06-15: S&Z?
| 21:28 | 20:27 | 19:14 18:11-18:22/11 | 18:08 16;27-16:38/11 17:30-17:40010 | 1621 14:52-15:24/32 | 16;20 ;3]
29| 05:42 | 06:32 07:04-07:21/17 | 07:24 08:31-08:56/25 18:07-18:16/9 | 08:17 10:17-10:33/16 16:46-17:34/48 | 0B.12 09.04-09:43/39 15:05-15.07/2 | 0B:39 3 2
| 21:27 | 20:25 | 19:12 09:10-09:21/11 18:08-18:34/26 | 18:06 16:24-16:41/17 17:30-17:38/8 | 1620 14:53-15:14/21 15:13-15:38/25 | 16:20 14:14-14:33/19 15:33-15:38/4
30| 05:43 | 0B:34 07:03-07:20V17 | 07:26 08:30-08:57/27 18:04-18:19/15 | 07:19 09:14-09.36/22 15:46-16:33'47 | OB 14 09.05-09:43/38 15:16-15:38/22 | 08:39 09:22-09:36/14 15.07-15:34/'F7
| 21:25 | 20:23 | 19:10 09:06-09:25/19 18:06-18:35:20 | 17:04 15:22-15:42/20 16:31-16:354 | 1619 14:53-15:17/24 | 16:21 14:15-14:34/19 15:34-15:38/.
31| 05:45 | 06:36 07:04-07;1%'15 | | 07:21 09:13-09:38/25 15:46-16:33'47 | | 0B:39 09:22-09:
| 21:28 | 20:21 | | 17:02 15:20-15:44/24 16:31-16:33/2 | | 16:22 14:16-14:34/18 15:34-15:39/4
Sonnenschanstunden | 505 | 456 | 381 | 330 ] | 240
Anzahl Misten mit Schatten 14 403 2996 2852 2062

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

Tag im Monat Sonnenaufgang

(SS:MM)

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

13/19



DEWI-GER-WP16-11428604-02.01

DEMﬂI«»

WEA 09 Januar - Juni
Schattenwurfzeiten berechnet fir 10 10 1-10 55
Referenzjahr 2016
| Januar | Februar | Marz | April | Mai | Juni
1| 08:39 09:15-09:33/18 14:29-15:19/50 | 08:13 09:35-09:44/9 16:02-16:41/39 | 07:17 | 07:06 05:58 | 05:12
| 16:23 14:05-14:17/12 15:04-15:47/43 | 17:11 15:56-16:34/38 | 18:06 | 20:01 20:53 | 21:40
2| 08:39 09:16-09:35/19 14:30-15:20/50 15:48-15:49/1 | 08:11 15:59-16:03/4 16:04-16:29/25 | 07:14 | 07:02 05:56 | 05:11
| 16:24 14:07-14:17/10 15:04-15:48/44 | 17:13 16:02-16:44/42 | 18:07 | 20:03 20:55 | 21:42
3| 08:39 09:16-09:36/20 14:31-15:01/30 15:05-15:50/45 | 08:10 16:03-16:45/42 | 07:12 | 07:00 05:55 | 05:10
| 16:25 14:09-14:16/7 15:02-15:20/18 15:49-15:51/2 | 17:14 16:05-16:29/24 | 18:09 | 20:04 20:57 | 21:43
4| 08:39 09:16-09:37/21 15:02-15:20/18 15:49-15:52/3 | 08:08 08:48-08:55/7 16:08-16:30/22 | 07:10 | 06:58 05:53 | 05:09
| 16:26 14:31-15:00/29 15:04-15:51/47 | 17:16 16:04-16:47/43 | 18:11 | 20:06 20:58 | 21:44
5| 08:39 09:16-09:38/22 15:04-15:20/16 15:51-15:54/3 | 08:06 08:45-08:58/13 16:09-16:29/20 | 07:08 | 06:55 05:51 | 05:09
| 16:27 14:32-15:01/29 15:05-15:52/47 | 17:18 16:05-16:48/43 | 18:13 | 20:08 21:00 | 21:45
6 | 08:38 09:17-09:39/22 15:04-15:20/16 15:51-15:54/3 | 08:05 08:43-09:00/17 16:10-16:28/18 | 07:05 | 06:53 05:49 | 05:08
| 16:28 14:32-15:01/29 15:05-15:53/48 | 17:20 16:06-16:48/42 | 18:15 | 20:10 21:02 | 21:46
7| 08:38 09:17-09:41/24 15:05-15:20/15 15:52-15:56/4 | 08:08 08:42-09:01/19 16:12-16:27/15 | 07:03 | 06:51 05:47 | 05:07
| 16:30 14:33-15:02/29 15:06-15:54/48 | 17:22 16:07-16:49/42 | 18:17 | 20:11 21:04 | 21:47
8| 08:38 09:16-09:41/25 15:05-15:54/49 15:52-15:57/5 | 08:01 08:41-09:02/21 16:13-16:26/13 | 07:01 | 06:48 05:45 | 05:07
| 16:31 14:33-15:01/28 15:06-15:19/13 | 17:24 16:08-16:49/41 | 18:18 | 20:13 21:05 | 21:48
9| 08:37 09:17-09:43/26 15:06-15:56/50 15:53-15:58/5 | 07:59 08:40-09:03/23 16:16-16:23/7 | 06:59 | 06:46 05:43 | 05:06
| 16:32 14:35-15:02/27 15:08-15:20/12 | 17:26 16:09-16:49/40 | 18:20 | 20:15 21:07 | 21:48
10 | 08:37 09:17-09:43/26 15:06-15:57/51 15:54-15:59/5 | 07:58 08:29-08:37/8 16:11-16:49/38 | 06:56 | 06:44 05:42 | 05:06
| 16:34 14:35-15:02/27 15:09-15:19/10 | 17:28 08:40-09:04/24 | 18:22 | 20:17 21:09 | 21:49
11| 08:36 09:17-09:44/27 15:06-15:57/51 15:54-16:00/6 | 07:56 08:27-09:04/37 16:18-16:27/9 | 06:54 | 06:41 05:40 | 05:05
| 16:35 14:36-15:02/26 15:11-15:17/6 | 17:30 16:13-16:49/36 | 18:24 | 20:18 21:10 | 21:50
12 | 08:36 09:18-09:45/27 15:07-15:57/50 | 07:54 08:23-09:04/41 | 06:52 | 06:39 05:38 | 05:05
| 16:36 14:36-15:01/25 15:54-16:01/7 | 17:32 16:14-16:48/34 | 18:26 | 20:20 21:12 | 21:51
13 | 08:35 09:19-09:46/27 15:07-15:57/50 | 07:52 08:20-09:05/45 16:22-16:27/5 | 06:49 | 06:37 05:37 | 05:05
| 16:38 14:37-15:01/24 15:54-16:02/8 | 17:34 16:15-16:47/32 | 18:27 | 20:22 21:138 | 21:51
14 | 08:34 09:19-09:47/28 15:08-15:59/51 | 07:50 08:19-09:05/46 17:01-17:09/8 | 06:47 | 06:35 05:35 | 05:05
| 16:39 14:39-15:02/23 15:56-16:04/8 | 17:35 16:16-16:47/31 | 18:29 | 20:24 21:15 | 21:52
15 | 08:33 09:20-09:48/28 15:08-15:59/51 | 07:48 08:15-09:05/50 16:59-17:11/12 | 06:45 | 06:32 05:33 | 05:04
| 16:41 14:40-15:01/21 15:56-16:05/9 | 17:37 16:18-16:46/28 | 18:31 | 20:25 21:17 | 21:58
16 | 08:33 09:20-09:48/28 15:09-15:59/50 | 07:46 08:13-08:20/7 16:19-16:46/27 | 06:42 | 06:30 05:32 | 05:04
| 16:43 14:42-15:01/19 15:56-16:06/10 | 17:39 08:18-09:04/46 16:57-17:13/16 | 18:33 | 20:27 21:18 | 21:53
17 | 08:32 09:21-09:49/28 15:08-15:59/51 16:07-16:10/3 | 07:44 08:11-08:24/13 16:20-16:45/25 | 06:40 | 06:28 05:30 | 05:04
| 16:44 14:42-14:59/17 15:56-16:06/10 | 17:41 08:21-09:04/43 16:56-17:14/18 | 18:35 | 20:29 21:20 | 21:54
18 | 08:31 09:21-09:49/28 15:09-15:59/50 | 07:42 08:09-08:27/18 16:23-16:44/21 | 06:38 | 06:26 05:29 | 05:04
| 16:46 14:44-14:58/14 15:56-16:14/18 | 17:43 08:23-09:03/40 16:56-17:14/18 | 18:36 | 20:31 21:21 | 21:54
19 | 08:30 09:22-09:49/27 15:10-15:59/49 | 07:40 08:08-08:28/20 16:26-16:43/17 | 06:35 | 06:24 05:27 | 05:04
| 16:47 14:47-14:56/9 15:56-16:16/20 | 17:45 08:24-09:02/38 16:56-17:15/19 | 18:38 | 20:32 21:23 | 21:54
20 | 08:29 09:23-09:50/27 15:56-16:17/21 | 07:38 08:07-08:29/22 16:29-16:41/12 | 06:33 | 06:21 05:26 | 05:04
| 16:49 15:11-15:59/48 | 17:47 08:25-09:01/36 16:54-17:14/20 | 18:40 | 20:34 21:24 | 21:55
21| 08:28 09:25-09:50/25 15:56-16:19/23 | 07:36 08:06-08:28/22 (8:44-08:58/14 | 06:31 | 06:19 05:24 | 05:04
| 16:51 15:12-15:59/47 | 17:49 08:24-08:41/17 16:55-17:14/19 | 18:42 | 20:36 21:26 | 21:55
22 | 08:26 09:24-09:50/26 15:38-15:58/20 | 07:34 08:06-08:27/21 08:47-08:55/8 | 06:28 | 06:17 05:23 | 05:05
| 16:53 15:12-15:37/25 15:55-16:20/25 | 17:51 08:24-08:40/16 16:55-17:14/19 | 18:43 | 20:38 21:27 | 21:55
23 | 08:25 09:25-09:51/26 15:39-15:58/19 | 07:32 08:06-08:27/21 16:56-17:13/17 | 06:26 | 06:15 05:22 | 05:05
| 16:54 15:13-15:38/25 15:55-16:22/27 | 17:52 08:24-08:38/14 | 18:45 | 20:39 21:29 | 21:55
24 | 08:24 (09:26-09:51/25 15:41-15:58/17 | 07:30 08:07-08:27/20 16:57-17:13/16 | 06:23 | 06:13 05:20 | 05:05
| 16:56 15:14-15:38/24 15:55-16:23/28 | 17:54 08:24-08:37/13 | 18:47 | 20:41 21:30 | 21:55
25 | 08:23 09:26-09:50/24 15:42-15:55/13 | 07:28 08:08-08:25/17 16:57-17:11/14 | 06:21 | 06:11 05:19 | 05:05
| 16:58 15:15-15:36/21 15:51-16:25/34 | 17:56 08:23-08:36/13 | 18:49 | 20:43 21:32 | 21:55
26 | 08:22 09:27-09:51/24 15:46-15:53/7 | 07:25 08:08-08:22/14 16:59-17:09/10 | 06:19 | 06:09 05:18 | 05:06
| 17:00 15:17-15:36/19 15:50-16:27/37 | 17:58 08:21-08:34/13 | 18:50 | 20:45 21:33 | 21:55
27 | 08:20 09:27-09:50/23 15:47-16:09/22 | 07:23 08:11-08:17/6 | 07:16 | 06:06 05:17 | 05:06
| 17:01 15:18-15:35/17 16:04-16:28/24 | 18:00 08:20-08:32/12 | 19:52 | 20:46 21:34 | 21:55
28 | 08:19 09:29-09:50/21 15:48-16:08/20 | 07:21 08:23-08:29/6 | 07:14 | 06:04 05:16 | 05:07
| 17:03 15:20-15:33/13 16:03-16:30/27 | 18:02 | 19:54 | 20:48 21:36 | 21:55
29 | 08:17 09:29-09:49/20 15:51-16:00/9 | 07:19 | 07:12 | 06:02 05:15 | 05:07
| 17:05 15:23-15:30/7 15:58-16:32/34 | 18:04 | 19:56 | 20:50 21:37 | 21:55
30 | 08:16 09:30-09:48/18 15:58-16:33/35 | | 07:09 | 06:00 05:14 | 05:08
| 17:07 15:52-15:58/6 | | 19:57 | 20:52 21:38 | 21:55
31| 08:14 09:33-09:47/14 16:09-16:36/27 | | 07:07 | 05:13 |
| 17:09 15:54-16:18/24 | [19:59 | 21:39 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 488 | 502
Anzahl Minuten mit Schatten 2974 1747 0 q

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

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

Sonnenuntergang {SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt {SS:MM) Schattenende/Minuten mit Schatten
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DEWI-GER-WP16-11428604-02.01

DEWI

WEA 09

Juli -Dezember

Schattenwurfzeiten berechnet fir 10

10 1-10 55

Referenzjahr 2016
| Juli | SeptembgiOktober | November | Dezember
1] 05:09 | 06:37 | 07:28 | 07:23 07:57-08:08/11 15:42-16:18/36 | 08:15 09:00-09:27/27 14:49-15:39/50
| 21:55 | 20:18 | 19:07 | 17:00 08:0908:34/25 15:47-15:57/ 10 | 16:18 14:18-14:43/25 15:36-15:43/7
2| 05:09 | 06:39 | 07:29 | 07:25 07:59-08:06/7 15.40-16:18/38 | 08:17 09:01-09:27/26 14:49-15:40/51 15:37-15:43B
| 21:54 | 20:16 | 19:05 | 16:58 08:0908:33/24 | 16:18 14:19-14:45:26 14:54 15:00/6
3| 0510 | D5:41 | 07:31 | 07:27 08:10-08:32/22 15:44-15:53/9 | 08:18 09.01-0f /26 14:49-15:40/51 15:37-15:42p
| 21:54 | 16:56 15:39-16:19/40 | 16:17  14:18-14:45:27 14:52-15:02/10
40511 | 07:28 0B:11-08:32/21 15:42-15:56/ 14 | 08:19 09:01-09:27/26 14:50-15:40/50 15:37-15:42p
| 21:53 | 16:54 15:38-16:19/41 | 16:16 14:19-14:46/27 14:52-15:04/12
5] 0512 | 07:30 08;12-08:31/19 15:41-15:57/ 16 | 08:21 09:03-09:26:23 14:51-15:04/13 15:37-15:42p
| 21:53 | 16:52 15:36-16:18/42 | 16:16 14:18-14:46/28 14:51-15.39/48
6] 0513 | 07:32 08:13-08:29/16 15:39-15:58/ 19 | 08:22 09:03-09:27/24 14:51-15:06/15 15:38-15:424
| 21:52 | 16:51 15:35-16.18/43 | 16:15 14:19-14:48/29 14:52-15:40/48
710513 | 07:34 08:15-08:27/12 15:38-15:5% 21 | 08:23 09:03-09:26:23 14:51-15:07/16 15:38-15:41B
| 21:52 | 16:49 15:34-16:17/43 | 16:15 14:19-14:48/29 14:52-15:40/48
8| 0514 | 07:36 08:19-08:24/5 15:37-15:50/22 | 08:25 09:04-09:27/23 14:51-15:07/16 15:38-15: 418
| 21:51 | 16:47 15:34-16:17/43 | 16:15 14:191 /29 14:52-15:40/48
9| 05:15 | 07:38 15:33-16:16/43 | 08:26 09:05-09:26/21 14:51-15.09/18 15:39-15:41
| 21:50 | 16:46 15:36-16:00/24 | 16:14 14:20-14:50030 14:54 15:40/46
10 | 05:16 | 07:39 15:29-15:34/5 15.35-16:00v25 | 08:27 09.05-09:25/20 14:20-14:50/30 14:54-15:3945
| 21:50 | 16:44 15:33-16:14/41 | 16: 057 14:51-15:09/18 15:38-15:40/2
11| 05:17 | 07:41 09:05-09:16/11 15:33-16:12/39 | 08: 19 14:20-15:10/50 15:38-15:39/
| 21:49 | 16:42 15:26-16:05/39 | 16: /10 14:54-15:39/45
12| 05:19 | 07:43 09:03.09:18/15 15:40-16:06/ 26 | 08:: 09:24/18 14:20-15:10/50
| 21:48 | 16:41 15:25-15:49/24 | 16:14 13:56-14:08/12 14:55-15:38/43
13| 05:20 | 07:45 09:02-09:20/18 15:31-16:05/34 | 08:30 09:07-09:23/16 14:21-15:21/60
| 21:47 | 16:39 15:24-15:317 | 16:14 13:56-14:09/13 15:22-15:38/16
14| 05:21 | 07:47 09:01-09:21/20 15:22-15:34/12 | 08:31 09:08-0! 13 14:21-15:21/60
| 21:48 | 16:38 14:55-15:09/8 15:32-16:03/31 | 16:14 13:56-14:10V14 15:22-15:38/16
15 | 05:22 08:53-09:03/10 | 07:48 09:01-09.22/21 15:21-15:41/20 | 08:32 09:08-09:22/14 14:22-15:22/60
| 21:45 | 16:36 14:52-15:06/14 15:36-16:02/ 26 | 16:14 13:56-14:11/15 15:23.15:38/15
16 | 05:23 08:42-08:52/10 17:34-17.39/5 | 07:50 09:00-09:23/23 15:20-15:42/22 | 08:33 09:09-09:22/13 14:22-15:22/60
| 21:44 08:52-09:0513 | 16:35 14:51-15:08/17 15:37-16:01/24 | 16:14 13:56-14:12/16 15:24-15:39/15
17| 05:25 08:40-0B:55/15 17:30-17:42/12 | 07:52 09:00-09:24/24 15:19-15:26/7 | 08:34 09:10-09:22/12 14:23-15.23/60
| 21:43 08:53-09:07/ 14 | 16:33 14:50-15:09/19 15:23-16:00/ 37 | 16214 13:56- 1413017 15:25-15:39/14
18| 05:26 08:39-08:56/17 17:29-17:43/14 | 07:54 09:00-09:24/24 15:16-15:2%/ 13 | 08:34 09:11-09:23/12 14:23-15:23/60
| 21:42 08:54-09:08/14 | 16:32 14:49-15:10/21 15:25-15:50/ 34 | 16:14 13:57-14:14/17 15:26-15:40/14
19| 05:27 08:38.08:58/20 17:27-17:44117 | 07:56 09:0009:25/25 15:15-15:32/17 | 08:35 09:11-09:23/12 14:23-15:23/60
| 21:41 08.55-09.08/13 | 16:31 14:48-15:12/24 15:29-15:58/29 | 18:14 13:56-14:14/18 15:26-15:39/13
20| 05:28 08:38-08:58'20 17:26-17:44/18 | 07:57 09:00-09:25/25 15:14-15:33/19 | 08:36 09:12-09:23/11 14:24-15:24/60
| 21:39 08:55-09: 100 15 | 16:29 14:48-15:13/25 15:30-15:57/27 | 168:15 13:57-1 V18 15:27-15:40/13
21| 05:30 08:37-08:5821 00:17-09:28/11 | 07:59 09:00-09:26/26 15:14-15:34/20 | 08:36 09:12-09:23'11 14:24-15:24/60
| 21;:38 08:55-09:12/17 17:25-17:44/19 | 16:28 14:48-15:13/25 15:31-15:56/25 | 16:15 13:57-14:15/18 15;27-15:40/13
22| 05:31 08:37-08:58/21 00:14-09:29/15 17:25-17:44/19 | 08:01 09:01-09:26/25 15:32-15:55/23 | 08:37 09:13-09:24/11 14:25-15:25/60
| 21:37 08:54.09:12/18 17:01-17:08/7 | 16:27 14:48 15:35/47 | 16:16 13:58-14:16/18 15:28-15:41/13
23| 05:33 08.37-08:58/21 16:57-17:11/14 | 08:02 09:00-09:27/27 15:33-15:54/21 | 08: 09:13-09:24/11 14:25-15:25/60
| 21:35 08:54-09:31/37 17:25-17-44/19 | 16:26 14:48-15:36/48 | 16
24| 05:34 08:38-08: 19 16:55-17:13/18 | 08:04 0B:59-09:26/27 14:47-15:36/49 | 08:3
| 21:34 08:53-09:32/39 17:25-17-44/19 | 16:25 14:24-14:33/9 15:33-15:53/20 | 16:
25| 05:36 08:39-08:56/17 16:51-17:14/23 | 08:06 08;5909:27/28 14:47-15:37/50 | 08: B
| 21:33 08:52-09:33/41 17:25-17:44/19 | 16:24 14:22-14:36/14 15:34-15:52/18 | 16: 200-14:17/17 15:29-15.43/14
26 | 05:37 08:41-08:5312 16:49 17:15/26 | 08:07 08:59-09:27/28 14:47-15:38/51 15:46-15:50/4 | 08:: 09:14.09:26/12 14:27-15:27/60
| 21:31 08:50-09:33/43 17:26-17:43/17 [ 16:23 14:21-14:38/17 15:35-15:450 10 | 16: -14:17/17 15:28-15:43/14
27| 05:38 08:43-09:34/51 17:27-17:42/15 | 08:09 08:59-09:27/28 14:48-15:38/50 | 08:39 09:14-09:27/13 14:27-15:27/60
| 21:30 16:48-17:15727 | 16:22 14:21-14:40/19 15:35-15:45/10 | 16:19 12:01-14:17/16 15:29-15:43/14
28 | 05:40 08:45-09:34/49 17:28-17:40/12 | 08:10 09:00-09:27/27 14:47-15:38/51 | 08:39 09:14-09:27/13 14:27-15:27/60
| 21;28 16:4717:16/'29 | 16:21 14;1914:40/21 15:35-15:45/ 10 3 115 15:2915:44/15
29| 05:42 08:49-09:34/45 17:31-17.38/7 | 08:12 08:59-09.27/28 14:48-15:3%/51 09:14-09:28/14 14:28-15:28/60
| 21:27 16:45-17:16/31 | 16:20 14:19-14:42/23 15:36-15:45/9 17415 15:25-15:45/16
30| 05:43 07:50-08:34/44 15:50-15:57/7 | 08:14 09:00-09:27/27 14:49-15:3%50 16 14:28-15:29/61
| 21:25 15:44-16:17/ | 16:19 14:19-14:43/24 15:36-15:44/8 /13 15:30-15:45/15
31| 05:45 07:53-08:34/41 | V18 14:29-15:29/60
| 21:23 15:43-16:18/35 | | 16:22 14:05-14:17/12 15:30-15:46/16
Sonnenschanstunden | 505 | 264 | 240
Anzahl Misten mit Schatten 1] 1149 2381 3220

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt {SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang {SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt {SS:MM) Schattenende/Minuten mit Schatten
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DEMﬂI«»

DEWI-GER-WP16-11428604-02.01

WEA 10 Januar - Juni
Schattenwurfzeiten berechnet fiir 10 10 1-10 55
Referenzjahr 2016
| Januar | Februar | Marz | April | Mal | Junli
1] 08:39 09:16-09:26/10 15:29-15:49/20 | 08:13 09:07-09:15/8 | 07:17 | 07:05 07:29-07:42/13 | 05:58 06:34.06:56/21 | 05:12]
| 16:23 09:39-10:03/24 [ 17:11 | 18:06 | 20:01 | 20:53 | 21:40
2| 0B:39 09:16-09:27/11 15:29-15:50/21 | 08:11 | 07:14 | 07:02 07:27-07:42/15 | 05:56 06:34-06:52/18 | 05:11
| 16:24 09:40-10:03/23 1 17:13 | 18:07 | 20:03 20.55 | 21:42
3] 08:39 09:16-09:28/12 15;30-15:52/22 | 08:10 | 07:12 | 07:00 07:27-07:43/16 | 05: 55 06:35-06:51/16 | 05:10
| 16:25 09:40-10:04/24 | 17114 | 18:09 | 20:04 | 20:5 | 21:43
4| 08:39 09:15-09:29/14 15:30-15:52/22 | 08:08 | 07:10 | 06:58 07:26-07:42/16 | 05: 53 06:36-06:50/14 | 05:09
| 16:26 09:40-10:03/23 | 17:16 | 18:11 | 20:06 | 20:58 | 21:44
5| 08:39 09:16-09:30/14 15:31-15:54/23 | 08:08 | 07:08 | 06:55 07:26-07:42/16 | 05:51 06:37-06:49/12 | 05:09
| 16:27 09:41-10:04/23 [17:18 | 18:13 | 20:08 | 21:00 | 21:45
6| 08:38 09:15-09:30/15 15:30-15:55/25 | 08:05 | 07:05 | 06:53 07:26-07:41/15 | 05:49 06:39-06:47/8 | 05:08
| 16:28 09:41-10:04/23 15:54-15:55/1 [ 17:20 | 18:15 | 20:10 | 21:02 | 21:46
7| 08:38 09:1609:32/16 15:31-15:57/26 | 08:03 | 07:03 | 06:51 07:26.07:39/13 | 05:47 | 05:07
| 16:30 09:42-10:05/23 15:55-15:56/1 | 17:22 | 18:17 | 20:11 | 21:04 | 21:47
8| 08:38 09:15-09:32/17 15:31-15:58/27 | 08:01 | 07:01 | 06:48 07:27-07:38/11 | 05:45 | 05:07,
| 16:31 09:43-10:05/22 15:55-15:58/3 | 17:24 | 18:18 | 20:13 | 21:05 | 21:48
9| 08:37 09:15-09:33/18 15:33-16:00/27 | 07:58 | 06:59 | 06:46 07:30-07:35'5 | 05:43 | 05:06
| 16:32 09:44-10:05/21 15:56-16:00/4 | 17:28 | 18:20 | 20:15 | 21:07 | 21:48
10| 08:37 09:10-09:34/24 15:33-16:01/28 | 07:58 | 06:56 | 06:44 | 05:42 | 05:06
| 16:34 09:44-10:05/21 15:56-16:01/5 | 17:28 | 18:22 | 20:17 | 21:09 | 21:49
11| 08:36 09:09-09:34/25 15:33-16:02/29 15:59-16:01/2 | 07:56 | 06:54 | 06:41 | 05:40 | 05:08
| 16:35 09:4510:05/20 15:57-15:58/1 | 17:30 | 18:24 | 20:18 | 21:10 | 21:50
12| 08:36 09:08-09:35/27 15:34-16:03/29 | 07:54 | 06:52 | 06:39 | 05:38 | 05:05
| 16:36 09:45-10:05/20 15:57-16:03/6 | 17:32 | 18:26 | 20:20 | 21:12 | 21:51
13| 08:35 09:08 09:36/28 15:34-16:03/29 | 07:52 | 06:49 | 06:37 | 05:37 | 05:05
| 16:38 09:47-10:05/18 15:57-16:04/7 | 17:34 | 18:27 | 20:22 | 21:13 | 21:51
14 | 08:34 09:07-09:36/29 15:36-16:04/28 | 07:50 | 06:47 | 06:35 | 05:35 | 05:08]
| 16:39 09:48-10:05/17 15:58-16:05/7 [ 17:35 | 18:29 | 20:24 | 21:15 | 21:52
15| 08:33 08:07-09:37/30 15:37-16:04/27 | 07:48 | 06:45 | 06:32 | 05:33 | 05:04
| 16:41 09:49-10:05/16 15:58-16.06/8 | 17:37 | 18:31 | 20:25 | 21:47 | 21:53
16 | 08:32 09:05-09:37/32 15:37-16:08/26 | 07:48 | 06:42 | 06:30 | 05:32 | 05:04
| 16:43 09:51-10:04/13 15:57-16:06/9 | 17:39 | 18:33 | 20:27 | 21:18 | 21:53
17| 08:32 09:04-09:38/34 15:38-16:03/25 | 07:44 | 06:40 | 06:28 | 05:30 | 05:04
| 16:44 09:52-10:03/11 15:57-16:06/9 | 17:41 | 18:35 | 20:29 | 21:20 | 21:54
18 | 08:31 09:02-09:37/35 15:39-16:03/24 | 07:42 | 06:38 | 06:26 | 05:29 | 05:04
| 16:46 09:54-10:00/6 15.56-16:07/11 | 17:43 | 18:36 | 20:31 | 21:21 | 21:54
19| 08:30 09:01-09:37/36 15:56-16:07/11 | 07:40 | 06:35 | 06:24 06:49-06:56/7 | 05:27 | 05:04
| 16:47 15:40-16:04/24 | 17:45 | 18:38 | 20:32 | 21:23 | 21:54
20 | 08:29 09:01-09:38/37 15:55-16:08/13 | 07:38 | 06:33 | 06:21 06:47-06:58/11 | 05:26 | 05:04
| 16:49 15:42-16:03/21 | 17:47 | 18:40 | 20:34 | 21:24 | 21:55
21| 08:28 09:01-09:38/37 15:59-16:08/9 | 07:36 | 06:31 | 06:19 06:45-06:59/14 | 05:24 | 05:04
| 16:51 15:44-16:04/20 | 17:49 | 18:42 | 20:36 | 21:26 | 21:55]
22| 08:26 09:00-09:37/37 15:57-16:08/11 | 07:34 | 06:28 | 06:17 06:44-07:00/16 | 05:23 | 05:05,
| 16:53 15:44-16:03/19 | 17:51 | 18:43 | 20:38 | 21:27 | 21:55
23| 08:25 09:00-09:37/37 15:58-16:08/10 | 07:32 | 06:26 | 06:15 06:41-07:00/19 | 05:22 | 05:05
| 16:54 15:46-16:03/17 | 17:53 | 18:45 | 20:39 | 21:29 | 21:55
24| 08:24 09:01-09:37/36 16:02-16:08/6 | 07:30 | 06:23 | 06:13 06:39-07:01/22 | 05:20 | 05:05
| 16:56 15:46-16:05/19 | 17:54 | 18:47 | 20:41 | 21:30 | 21:55
25| 08:23 09:01-09:36/35 16:01-16:08/7 | 07:28 | 06:21 | 06:11 06:37-07:01/24 | 05:19 | 05:08
| 16:58 15:48-16:04/16 | 17:56 | 18:49 | 20:43 | 21:31 | 21:55
26| 08:22 09:01-09:36/35 16:04-16:08/4 | 07:25 | 06:19 | 06:09 06:36-07:00/24 | 05:18 | 05:06|
| 17:00 15:50-16:05/15 | 17:58 | 18:50 | 20:45 | 21:33 | 21:55
27| 08:20 09:01-09:35/34 16:02-16:06/4 | 07:23 | 07:16 | 06:07 06:35-07:00/25 | 05:17 | 05:06
| 17:01 15:53-16:03/10 | 18:00 | 19:52 | 20:46 | 21:34 | 21:55
28| 08:19 09:02-09:35/33 16:04-16:05/1 | 07:21 | 07:14 | 06:04 06:35-06:59/24 | 05:16 | 05:07
| 17:03 15:54-16:04/10 | 18:02 | 19:54 | 20:48 | 21:35 | 21:55]
29| 08:17 09:03-09:23/20 15:58-16:03/5 | 07:19 | 07:12 | 06:02 06:35-06:58/23 | 05:15 | 05:07
| 17:05 09:24-09:33/9 | 18:04 | 19:56 20:50 | 21:37 | 21:55
30| 08:16 09:03-09:22/19 | | 07:09 07:34-07:3%5 | 06:00 06:34-06:57/23 | 05:14 | 05:08
| 17:07 | | 19:57 | 20:52 | 21:38 | 21:55
31| 08:14 09:05-09:19/14 I | 07:07 07:32-07:41/9 | | 05:13 |
| 17:09 | | 19:59 | | 21:39 |
Sonnenscheinstunden | 256 | 285 | 367 | 417 | 488 | 502
Anzahl Minuten mit Schatten 1850 8 14 352 89 0

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt {SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang {SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt {SS:MM) Schattenende/Minuten mit Schatten
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DEWI-GER-WP16-11428604-02.01

WEA 10

Juli -Dezember

Schattenwurfzeiten berechnet fir 10

10 1-10 55

Referenzjahr 2016

| Juli | August | September | Oktober | November | Dezember

110509 | 05:46 | 06:37 |o7:28 | 07:23 | 08:15 08:50-09:17/27 15:16-15:45/29
|21:55 | 2122 | 20:18 | 19:07 | 17:00 | 16:18 09:27-09:47/20 15:39-15:45/6

2| 0509 | 0548 | 06:39 |07:29 | 07:25 | 08:17 08:52-09:17/25 15:16-15:45/29 15:42-15;45/3
|21:54 | 21:20 20:16 | 19:05 | 16:58 | 16:18 09:28-09:48/20 15:40-15:41/1

310510 | 05:49 06:41 07:27-07:33/6 | 07:31 | 07:27 | 08:18 08:54-09:18/24 15:16-15:44/28
|21:54 | 21:18 20:14 | 19:03 | 16:56 | 16:17 09:28-09:49/21 15:39-15:44/5

410511 | 05:51 06:42 07:24-07:36/11 | 07:33 | 07:28 | 08:19 08:56-08:58/2 09:28-09:49/21 15:40-15:44/4
|21:53 | 21:16 20:11 | 19:00 | 16:54 | 16:16 08:53-09:17/18 15:17-15:44/27

5] 0512 | 05:53 06:44 07:23-07:36/13 | 07:35 | 07:30 | 08:21 09:00-09:17/17 15:16-15:43/27
21:53 | 21115 20:09 | 18:58 | 16:52 | 16:16 09:28-09:50/22 15:40-15:43/3

60513 | 05:54 06:50-06:55/5 06:46 07:22-07:37/15 | 07:36 | 07:32 | 08:22 09:02-09:18/16 15:17-15:43/26
2152 | 2113 20:07 1 18:56 | 16:51 | 16:15 09:28-09:51/23 15:41-15:42/1

710513 | 05:56 06:47-06:57/10 | 06:47 07:21-07:37/16 | 07:38 | 07:34 | 08:23 09:02-09:17/15 15:17-15:42/25
21:52 | 21:11 20:04 118:53 | 16:49 | 16:15 09:28-09:51/23 15:41-15:42/1

8] 0514 | 05:57 06:46-06:59/13 | 06:49 07:21-07:37/16 | 07:40 | 07:36 | 08:25 09:04-09:18/14 15:18-15:41/23
21:51 | 21:09 20:02 | 18:51 | 16:47 | 16:15 09:29-09:52/23

910515 | 05:59 06:44-06:59/15 | 06:51 07:20-07:36/16 | 07:41 | 07:38 | 08:26 09:04-09:18/14 15:19-15:42/23
|21:50 | 21:07 20:00 | 18:49 | 16:46 | 16:14 09:29-09:53/24

10| 05:18 | 06:01 06:44-07:00/16 | 06:52 07:20-07:35/15 | 07:43 | 07:39 | 08:27 09:05-09:17/12 15:19-15:41/22
|21:50 | 21:05 19:57 | 18:46 | 16:44 | 16:14 09:30-09:53/23

1110517 | 06:02 06:44-07:03/19 | 06:54 07:22-07:36/13 | 07:45 | 07:41 06:37-08:46/9 | 08:28 09:08-09:17/11 15:19-15:41/22
21:49 | 21:03 19:55 | 18:44 | 16:42 | 16:14 09:30-09:53/23

1210519 | 06:04 06:43-07:04/21 | 06:56 07:23-07:32/9 | 07:47 | 07:43 08:36-08:51/15 | 08:29 09:07-09:17/10 15:20-15:40/20
2148 | 21:01 19:53 | 18:42 | 16:41 | 16:14 09:30-09:54/24

13| 0520 | 06:06 06:43-07:06/23 | 06:57 07:25-07:30/5 | 07:48 | 07:45 08:35-08:54/19 | 08:30 09:08-09:17/9 15:20-15:40/20
|21:47 | 20:59 | 19:50 | 18:40 | 16:39 | 16:14 09:30-09:54/24

14| 05:21 | 06:07 06:42-07:06/24 | 06:59 | 07:50 | 07:47 08:35-08:55/20 15:29-15:35/6 | 08:31 09:09-09:17/8 15:21-15:40/19
| 21:46 | 20:57 | 19:48 1 18:37 | 16:38 08:56-09:05/9 | 16:14 09:31-09:54/23

15 05:22 | 06:09 06:42-07.07/25 | 07:01 | 07:52 | 07:48 08:34-09:07/33 15:37-15:38/1 08:32 09:10-09:17/7 14:50-14:53/3
| 21:45 | 20:55 19:45 | 18:35 | 16:36 15:27-15:37/10 16:14 09:31-09:56/24 15:22-15:40/18

16| 05:23 | 06:11 06:42-07:06/24 | 07:02 | 07:54 | 07:50 08:34-09:08/34 15:35-15:39/4 | 08:33 09:11-09:17/6 14:49-14:54/5
|21:44 | 2053 19.43 | 18:33 | 16:35 15:25-15:36/11 16:14 09:32-09:56/24 15:22-15:40/18

17| 0525 | 06:12 06:43-07:07/24 | 07:04 | 07:56 | 07:52 08:34-09:09/35 15:37-15:41/4 | 08:34 09:13-09:17/4 14:49-14:56/7
|21:43 | 20:51 19:41 | 18:31 | 16:33 15:23-15:38/15 16:14 09:33-09:56/23 15:23-15:41/18

18| 05:26 | 06:14 06:43-07:06/23 | 07:06 | 07:57 | 07:54 08:34-09:10/36 15:35-15:42/7 08:34 09:14-09:16/2 14:50-14:57/7
|21:42 | 20:49 19:38 | 18:29 | 16:32 15:22-15:38/16 16:14 09:33-09:57/24 15:23-15:40/17

1910527 | 06:16 06:45-07:06/21 | 07:07 | 07:59 | 07:56 08:35-09:11/36 15:37-15:42/5 08:35 09:33-09:57/24 15:24-15:41/17
|21:41 | 20:47 19:36 | 18:26 | 16:31 15:21-15:40/19 16:14 14:49-14:57/8

20| 0529 | 06:17 06:47-07:06/19 | 07:09 | 08:01 | 07:57 08:35-09:12/37 15:33-15:43/10 | 08:36 09:34-09:58/24 15:24-15:41/17
|21:39 | 20:45 19:33 | 1824 | 16:29 15:21-15:38/17 16:15 14:50-14:58'8

21| 0530 | 06:19 06:49-07:04/15 | 07:11 | 08:03 | 07:59 08:36-09:13/37 15:33-15:44/11 | 08:36 09:34-09:58/24 15:24-15:41/17
|21:38 | 20:43 19:31 | 18:22 | 16:28 15:20-15:39/19 16:15 14:50-14:58/8

22| 05:31 | 068:21 06:50-07:04/14 | 07:12 | 08:05 | 08:01 08:37-09:14/37 15:35-15:44/9 | 08:37 09:35-09:59/24 15:25-15:42/17
121:37 | 20:41 | 19:29 | 18:20 | 16:27 15:20-15:40/20 | 16:16 14:50-14:50/9

23| 0533 | 068:22 06:51-07:01/10 | 07:14 | 08:06 | 08:02 08:38-09:15/37 15:32-15:45/13 | 08:37 09:35-09:5%/24 15:25-15:42/17
|21:35 | 20:38 19:26 | 18:18 | 16:26 15:19-15:40/21 16:16 14:51-14:59/8

24| 0534 | 06:24 06:54-06:58/4 07:16 | 08:08 | 08:04 08:38-09:14/36 15:33-15:44/11 | 08:38 09:36-10:00/24 15:27-15:43/16
| 21:3¢ | 20:36 19:24 | 18:16 | 16:25 15:17-15:41/24 16:17 14:52-15.00/8

25| 0536 | 0B:26 07:147 | 08:10 | 08:06 08:40-09:15/35 15:17-15:41/24 | 08:38 09:18-09:19/1 14:52-15:00/8
|21:33 | 20:34 19:22 | 18:14 | 16:24 09:32-09:38/6 15:34-15:45/11 16:17 09:36-10:0024 15:27-15:44/17

26| 0537 | 06:27 07:19 ] 08:12 | 08:07 08:42-09:16/34 15:17-15:42/25 | 08:39 09:17-09:20/3 14:53-15:00/7
121:31 | 20:32 19:19 | 18:12 | 16:23 09:30-09:41/11 15:36-15:45/9 | 16:18 09:37-10:00(23 15:27-15:44/17

2710539 | 06:29 07:21 108:14 | 08:00 08:44-09:16/32 15:17-15:43/26 | 08:39 09:16-09:21/5 14:54-15:00/6
|21:30 | 20:30 19:17 | 18:10 | 16:22 09:30-09:43/13 15:37-15:46/9 | 16:19 09:37-10:00/23 15:27-15:45/18

28| 0540 | 06:31 07:23 | 08:15 | 08:10 08:47-09:16/29 15:16-15:43/27 | 08:39 09:16-09:22/6 14:55-14:59/4
|21:28 | 20:27 19:14 | 18:08 | 16:21 09:28-09:44/16 15:37-15:45/8 | 16:20 09:37-10:01/24 15:27-15:46/19

29| 0542 | 06:32 07:24 | 08:17 | 08:12 08:47-09:16/29 15:16-15:44/28 | 08:39 09:16-09:23(7 15:28-15:47/19
|21:27 | 20:25 19:12 | 18:06 | 16:20 09:28-09:45/17 15:38-15:45/7 | 16:21 09:38-10:01/23

30| 0543 | 06:34 07:26 107:19 | 08:14 08:49-09:17/28 15:16-15:45/29 | 08:39 09:16-09:24/8 15:28-15:48/20
|21:25 | 20:23 19:10 117:08 | 16:19 09:26-09:46/18 15:39-15:46/7 | 16:21 09:38-10:02/24

310545 | 06:36 |o7:21 | | 08:39 09:16-09:26/10 15:29-15:49/20
|21:23 | 20:20 |17:02 | | 16:22 09:39-10:02/23

Sonnenscheinstunden | 505 | 458 381 | 330 | 264 | 240
Anzahl Mnuten mit Schatten 0 325 135 1080 1736

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

Tag im Monat

Sonnenaufgang

(SS:MM)

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

Sonnenuntergang {SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt {SS:MM) Schattenende/Minuten mit Schatten
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DEWI-GER-WP16-11428604-02.01

WEA 11 Januar - Juni
Schattenwurfzeiten berechnet fir 10 10 1-10 55
Referenzjahr 2016
| Januar | Februar | Marz | April | Mai | Juni
1/08:39 | 08:13 | 07:17 07:42-07:46/4 07:05 07:32-07:56/24 | 05:58 | 05:12
| 16:23 [ 17:11 | 18:06 20:01 | 20:53 | 21:40
2| 08:39 | 08:11 | 07:14 07:40-07:44/4 07:02 07:30-07:56/26 | 05:56 | 05:11
| 16:24 | 17:13 | 18:07 07:44-07:49/5 20:03 | 20:55 | 21:42
3| 08:39 | 08:10 | 07:12 07:38-07:48/10 | 07:00 07:30-07:56/26 | 05:55 | 05:10
| 16:25 | 17:15 18:09 07:48-07:50/2 20:04 | 20:57 | 21:43
4| 08:39 | 08:08 07:10 07:35-07:48/13 | 06:58 07:28-07:55/27 | 05:53 | 05:09
| 16:26 | 17:16 | 18:11 07:48-07:50/2 20:06 | 20:58 | 21:44
5| 08:39 | 08:06 | 07:08 07:33-07:49/16 | 06:55 07:28-07:54/26 | 05:51 | 05:09
| 16:27 | 17:18 | 18:13 07:49-07:51/2 20:08 | 21:00 | 21:45
6| 08:38 | 08:05 07:05 07:33-07:50/17 | 06:53 07:28-07:53/25 | 05:49 | 05:08
| 16:28 | 17:20 18:15 07:50-07:51/1 20:10 | 21:02 | 21:46
7 08:38 | 08:038 | 07:03 07:32-07:49/17 | 06:51 07:27-07:51/24 | 05:47 | 05:07
| 16:30 | 17:22 | 18:17 07:49-07:50/1 20:11 | 21:04 | 21:47
8| 08:38 | 08:01 | 07:01 07:32-07:49/17 | 06:48 07:27-07:49/22 | 05:45 | 05:07
| 16:31 | 17:24 | 18:18 07:49-07:50/1 20:13 | 21:06 | 21:48
9| 08:37 | 07:59 06:59 07:24-07:49/25 | 06:46 07:28-07:46/18 | 05:43 | 05:06
| 16:32 | 17:26 | 18:20 20:15 | 21:07 | 21:48
10 | 08:37 | 07:58 | 06:56 07:21-07:46/25 | 06:44 07:28-07:45/17 | 05:42 | 05:06
| 16:34 | 17:28 | 18:22 20:17 | 21:09 | 21:49
11]08:36 | 07:56 | 06:54 07:19-07:45/26 | 06:41 07:29-07:43/14 | 05:40 | 05:06
| 16:35 | 17:30 18:24 20:18 | 21:10 | 21:50
12| 08:36 | 07:54 06:52 07:19-07:35/16 | 06:39 07:31-07:41/10 | 05:38 | 05:05
| 16:36 | 17:32 | 18:26 07:36-07:43/7 20:20 | 21:12 | 21:51
13|08:35 | 07:52 | 06:49 07:18-07:35/17 | 06:37 | 05:37 | 05:05
| 16:38 | 17:34 | 18:27 20:22 | 21:13 | 21:51
14 | 08:34 | 07:50 | 06:47 07:17-07:35/18 | 06:35 | 05:35 | 05:05
| 16:39 | 17:35 18:29 20:24 | 21:15 | 21:82
15| 08:33 | 07:48 06:45 07:17-07:34/17 | 06:32 | 05:33 | 05:04
| 16:41 | 17:37 1 18:31 20:25 | 21:17 | 21:53
16 | 08:32 | 07:46 | 06:42 07:17-07:33/16 | 06:30 | 05:32 | 05:04
| 16:43 | 17:39 | 18:33 20:27 | 21:18 | 21:53
17 | 08:32 | 07:44 06:40 07:18-07:33/15 | 06:28 | 05:30 | 05:04
| 16:44 | 17:41 18:35 20:29 | 21:20 | 21:54
18 | 08:31 | 07:42 | 06:38 07:19-07:30/11 | 06:26 | 05:29 | 05:04
| 16:46 | 17:43 | 18:36 20:31 | 21:21 | 21:54
19| 08:30 | 07:40 | 06:35 07:21-07:28/7 06:24 | 05:27 | 05:04
| 16:47 | 17:45 | 18:38 20:32 | 21:23 | 21:54
20 | 08:29 | 07:38 06:33 06:21 | 05:26 | 05:04
| 16:49 | 17:47 18:40 20:34 | 21:24 | 21:55
21/08:28 |07:36 | 06:31 06:19 | 05:24 | 05:04
| 16:51 | 17:49 | 18:42 20:36 | 21:26 | 21:55
2208:26 | 07:34 | 06:28 06:17 | 05:23 | 05:05
| 16:53 | 17:51 18:43 20:38 | 21:27 | 21:55
23|08:25 | 07:32 06:26 06:15 | 05:22 | 05:05
| 16:54 | 17:53 | 18:45 20:39 | 21:29 | 21:55
24| 08:24 | 07:30 | 06:23 06:13 | 05:21 | 05:05
| 16:56 | 17:54 | 18:47 20:41 | 21:30 | 21:55
25|08:23 | 07:28 | 06:21 06:11 | 05:19 | 05:06
| 16:58 | 17:56 18:49 20:43 | 21:31 | 21:55
26 | 08:22 | 07:25 06:19 06:09 | 05:18 | 05:06
| 17:00 | 17:58 | 18:50 20:45 | 21:33 | 21:55
27 | 08:20 | 07:23 | 07:16 07:44-07:51/7 06:07 | 05:17 | 05:06
| 17:02 | 18:00 | 19:52 20:46 | 21:34 | 21:55
28 | 08:19 | 07:21 07:14 07:41-07:54/13 | 06:04 | 05:16 | 05:07
[17:03 | 18:02 19:54 20:48 | 21:35 | 21:55
29| 08:17 | 07:19 | 07:12 07:39-07:55/16 | 06:02 | 05:15 | 05:07
| 17:05 | 18:04 | 19:56 20:50 | 21:37 | 21:55
30 | 08:16 | | 07:09 07:38-07:56/18 | 06:00 | 05:14 | 05:08
| 17:07 | | 19:57 20:52 | 21:38 | 21:55
31| 08:14 | 07:07 07:35-07:56/21 | 05:13 |
| 17:09 | 19:59 | 21:39 |
Sonnenscheinstunden | 255 | 285 | 367 417 | 488 | 502
Anzahl Minuten mit Schatten 0 0 387 259 0 0

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt {SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang {SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt {SS:MM) Schattenende/Minuten mit Schatten
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DEWI-GER-WP16-11428604-02.01

WEA 11 Juli -Dezember
Schattenwurfzeiten berechnet fir 10 10 1-10 55
Referenzjahr 2016
| Juli | August | September | Oktober | NovembeirDezember
1| 05:09 | 05:46 | 06:37 07:28-07:43/15 | 07:28 07:57-08:14/17 | 07:23 | 08:15
| 21:55 | 21:22 | 20:18 | 19:07 08:17-08:19/2 | 17:00 | 16:18
2| 05:09 | 05:48 | 06:39 07:26-07:43/17 | 07:29 07:58-08:23/25 | 07:25 | 08:16
| 21:54 | 21:20 | 20:16 | 19:05 | 16:58 | 16:18
3| 05:10 | 05:49 | 06:41 07:25-07:44/19 | 07:31 07:58-08:23/25 | 07:27 | 08:18
| 21:54 | 21:18 | 20:14 | 19:03 | 16:56 | 16:17
4| 05:11 | 05:51 | 06:42 07:24-07:46/22 | 07:33 08:00-08:25/25 | 07:28 | 08:19
| 21:53 | 21:16 | 20:11 | 19:00 | 16:54 | 18:16
5| 08:12 | 05:53 | 06:44 07:24-07:48/24 | 07:35 08:03-08:06/3 | 07:30 | 08:21
| 21:53 | 21:15 | 20:09 | 18:58 08:09-08:26/17 | 16:52 | 16:16
60513 | 05:54 | 06:46 07:24-07:49/25 | 07:36 08:08-08:26/18 | 07:32 | 08:22
| 21:52 | 21:13 | 20:07 | 18:56 08:26-08:27/1 | 16:51 | 16:15
7 05:13 | 05:56 | 06:47 07:23-07:49/26 | 07:38 08:07-08:25/18 | 07:34 | 08:23
| 21:52 | 21:11 | 20:04 | 18:53 08:25-08:27/2 | 16:49 | 16:15
8| 05:14 | 05:57 | 06:49 07:23-07:50/27 | 07:40 08:08-08:24/16 | 07:36 | 08:25
| 21:51 | 21:09 | 20:02 | 18:51 08:24-08:26/2 | 16:47 | 16:15
9| 05:15 | 05:59 | 06:51 07:23-07:49/26 | 07:41 08:09-08:24/15 | 07:38 | 08:26
| 21:50 | 21:07 | 20:00 | 18:49 08:24-08:26/2 | 16:46 | 16:14
10 | 05:16 | 06:01 | 06:52 07:24-07:49/25 | 07:43 08:11-08:22/11 | 07:39 | 08:27
| 21:50 | 21:05 | 19:57 | 18:47 08:22-08:25/3 | 16:44 | 16:14
11| 05:18 | 06:02 | 06:54 07:25-07:49/24 | 07:45 08:13-08:20/7 | 07:41 | 08:28
[21:49 | 21:03 | 19:55 | 18:44 08:20-08:24/4 | 16:42 | 16:14
12 | 05:19 | 06:04 | 06:56 07:26-07:48/22 | 07:47 08:15-08:22/7 | 07:43 | 08:29
| 21:48 | 21:01 | 19:53 | 18:42 [16:41 | 16:14
13 | 05:20 | 06:06 | 06:57 07:29-07:47/18 | 07:48 | 07:45 | 08:30
| 21:47 | 20:59 | 19:50 | 18:40 | 16:39 | 16:14
14 | 05:21 | 06:07 | 06:59 07:29-07:45/16 | 07:50 | 07:47 | 08:31
| 21:46 | 20:57 | 19:48 | 18:37 | 16:38 | 16:14
15 | 05:22 | 06:09 | 07:01 07:30-07:43/13 | 07:52 | 07:48 | 08:32
| 21:45 | 20:55 | 19:45 | 18:35 | 16:36 | 18:14
16 | 05:23 | 06:11 | 07:02 07:33-07:41/8 | 07:54 | 07:50 | 08:33
| 21:44 | 20:53 | 19:43 | 18:33 | 16:35 | 18:14
17| 05:256 | 06:12 | 07:04 | 07:56 | 07:52 | 08:34
| 21:43 | 20:51 | 19:41 | 18:31 | 18:33 | 16:14
18 | 05:26 | 06:14 | 07:06 | 07:57 | 07:54 | 08:34
| 21:42 | 20:49 | 19:38 | 18:29 | 16:32 | 16:14
19| 05:27 | 06:16 | 07:07 | 07:59 | 07:56 | 08:35
| 21:41 | 20:47 | 19:36 | 18:26 | 16:31 | 18:14
20 | 05:29 | 06:17 | 07:09 | 08:01 | 07:57 | 08:36
| 21:39 | 20:45 | 19:33 | 18:24 | 16:29 | 18:15
21 | 05:30 | 06:19 | 07:11 | 08:03 | 07:59 | 08:36
| 21:38 | 20:43 | 19:31 | 18:22 | 16:28 | 16:15
22 | 05:31 | 06:21 | 07:12 | 08:05 | 08:01 | 08:37
| 21:37 | 20:41 | 19:29 | 18:20 | 16:27 | 16:16
23 | 05:33 | 06:22 | 07:14 | 08:06 | 08:02 | 08:37
| 21:35 | 20:38 | 19:26 | 18:18 | 16:26 | 16:16
24 | 05:34 | 06:24 | 07:16 08:06-08:10/4 | 08:08 | 08:04 | 08:38
| 21:3¢ | 20:36 | 19:24 | 18:16 | 16:25 | 16:17
25 | 05:36 | 06:26 | 07:17 08:03-08:13/10 | 08:10 | 08:06 | 08:38
| 21:33 | 20:34 | 19:22 | 18:14 [ 16:24 | 16:17
26 | 05:37 | 06:27 | 07:19 08:00-08:14/14 | 08:12 | 08:07 | 08:39
| 21:31 | 20:32 | 19:19 | 18:12 | 16:23 | 16:18
27 | 05:39 | 06:29 | 07:21 07:59-08:15/16 | 08:14 | 08:09 | 08:39
| 21:30 | 20:30 | 19:17 | 18:10 | 16:22 | 18:19
28 | 05:40 | 06:31 | 07:23 07:59-08:15/16 | 08:15 | 08:10 | 08:39
| 21:28 | 20:27 | 19:14 | 18:08 | 18:21 | 16:20
29| 05:42 | 06:32 | 07:24 07:57-08:15/18 | 08:17 |08:12 | 08:39
| 21:27 | 20:25 | 19:12 | 18:06 | 18:20 | 18:21
30 | 05:43 | 06:34 | 07:26 07:57-08:15/18 | 07:19 | 08:14 | 08:39
| 21:25 | 20:23 | 19:10 | 17:04 | 16:19 | 16:21
31| 05:45 | 06:36 07:30-07:41/11 | | 07:21 | | 08:39
| 21:23 | 20:20 | | 17:02 | | 16:22
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
Anzahl Minuten mit Schatten 0 11 423 220 0 0

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

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