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Wichtige ergänzende

Anmerkungen z.B. zur

Datengrundlage befinden sich im

Textteil der

Untersuchung. Bei den

Maßstäben der dargestellten

Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung

(jährliche Belastung für einen

Rezeptor mit 360°-

Rundumblick in 0 m Höhe über

Grund) erfolgt für einen

begrenzten Ausschnitt der

dargestellten

Karte und nur für den in der

Legende angegebenen Bereich

der Schattenwurfdauer.

Die WEA-Typen wurden dem

WEA-Katalog der Software

entnommen. Daher müssen die

in der

WEA-Liste angegebenen

Parameter nicht

notwendigerweise mit den

Projektparametern

übereinstimmen.

SHADOW -
Karte
Berechnung: 
Schattenwurfkarte

0 250 500 750 1000 m

Karte: DGK5 , Druckmaßstab 1:15.000, Kartenzentrum UTM (north)-DHDN/PD/Bessel (DE 1995 <±5m) Zone: 32  Ost: 522.458  Nord: 5.727.342

Neue WEA Schattenrezeptor

Höhe der Schattenkarte: Höhenlinien: höhenlinien.wpo (1)

Stunden/Jahr,

Astron.max.mögl.

0 Stunden

1 Stunden

5 Stunden

10 Stunden

15 Stunden

20 Stunden

25 Stunden

30 Stunden

35 Stunden



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.
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SHADOW - Karte
Berechnung: Schattenwurfkarte

0 25 50 75 100 m

Karte: DGK5 , Druckmaßstab 1:2.500, Kartenzentrum UTM (north)-DHDN/PD/Bessel (DE 1995 <±5m) Zone: 32  Ost: 521.072  Nord: 5.728.571

Neue WEA Schattenrezeptor

Höhe der Schattenkarte: Höhenlinien: höhenlinien.wpo (1)
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Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der
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SHADOW - Hauptergebnis
Berechnung: Immissionspunktberechnung

Voraussetzungen für Berechnung des Schattenwurfs
Beschattungsbereich der WEA

Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt

Siehe WEA-Tabelle

Minimale relevante Sonnenhöhe über Horizont 3 °

Tage zwischen Berechnungen 1 Tag(e)

Berechnungszeitsprung 1 Minuten

Die dargestellten Zeiten sind die astronomisch maximal mögliche

Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -untergang

Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

Die Windenergieanlage/n ist/sind immer in Betrieb

Eine WEA wird nicht berücksichtigt, wenn sie von keinem Teil der

Rezeptorfläche aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf

den folgenden Annahmen:

Verwendete Höhenlinien: Höhenlinien: höhenlinien.wpo (1)

Hindernisse in Berechnung verwendet

Augenhöhe: 1,5 m

Rasterauflösung: 10,0 m

WEA
UTM (north)-DHDN/PD/Bessel (DE 1995 <±5m) Zone: 32WEA-Typ Schattendaten

Ost Nord Z Beschreibung Aktuell Hersteller Typ Nenn- Rotor- Nabenhöhe Beschatt.- U/min

leistung durchmesser Bereich

[m] [kW] [m] [m] [m] [U/min]

1 521.808 5.727.145 170,0 WEA 1 Ja GE WIND ENERGY GE 2.5-120-2.500 2.500 120,0 139,0 2.000 13,0

2 523.613 5.726.920 240,0 WEA 2 Ja GE WIND ENERGY GE 2.85-103-2.850 2.850 103,0 98,3 2.000 14,8

3 521.820 5.726.821 186,1 WEA 3 Ja GE WIND ENERGY GE 2.5-120-2.500 2.500 120,0 139,0 2.000 13,0

4 521.837 5.727.509 200,0 WEA 4 Ja GE WIND ENERGY GE 2.5-120-2.500 2.500 120,0 120,0 2.000 13,0

5 521.337 5.727.141 207,7 WEA 5 Ja GE WIND ENERGY GE 2.5-120-2.500 2.500 120,0 120,0 2.000 13,0

6 522.427 5.727.923 200,0 WEA 6 Ja GE WIND ENERGY GE 2.5-120-2.500 2.500 120,0 120,0 2.000 13,0

7 523.249 5.726.279 234,3 WEA 7 Ja GE WIND ENERGY GE 2.85-103-2.850 2.850 103,0 85,0 2.000 14,8

Schattenrezeptor-Eingabe
UTM (north)-DHDN/PD/Bessel (DE 1995 <±5m) Zone: 32

Nr. Name Ost Nord Z Breite Höhe Höhe Azimutwinkel Neigung des Ausrichtungsmodus

über Grund (von Süd) Fensters

[m] [m] [m] [m] [°] [°]

A IP A 521.135 5.728.050 118,1 0,1 0,1 2,0 -95,2 90,0 Feste Richtung

B IP B 521.150 5.728.392 110,0 0,1 0,1 2,0 4,4 90,0 Feste Richtung

C IP C 521.136 5.728.406 110,0 0,1 0,1 2,0 -83,0 90,0 Feste Richtung

D IP D 521.167 5.728.409 110,0 0,1 0,1 2,0 12,0 90,0 Feste Richtung

E IP E 521.195 5.728.403 110,0 0,1 0,1 2,0 12,0 90,0 Feste Richtung

F IP F 521.214 5.728.404 110,0 0,1 0,1 2,0 -7,4 90,0 Feste Richtung

G IP G 521.225 5.728.410 110,0 0,1 0,1 2,0 -18,8 90,0 Feste Richtung

H IP H 521.155 5.728.437 110,0 0,1 0,1 2,0 5,5 90,0 Feste Richtung

I IP I 521.135 5.728.456 110,0 0,1 0,1 2,0 -89,0 90,0 Feste Richtung

J IP J 521.135 5.728.476 110,0 0,1 0,1 2,0 -90,8 90,0 Feste Richtung

K IP K 521.135 5.728.490 110,0 0,1 0,1 2,0 -86,7 90,0 Feste Richtung

L IP L 521.136 5.728.503 110,0 0,1 0,1 2,0 -86,7 90,0 Feste Richtung

M IP M 521.135 5.728.515 110,0 0,1 0,1 2,0 -86,7 90,0 Feste Richtung

N IP N 521.163 5.728.498 110,0 0,1 0,1 2,0 -86,7 90,0 Feste Richtung

O IP O 521.162 5.728.524 110,0 0,1 0,1 2,0 -86,7 90,0 Feste Richtung

P IP P 521.101 5.728.513 110,0 0,1 0,1 2,0 -86,7 90,0 Feste Richtung

Q IP Q 521.044 5.728.537 110,0 0,1 0,1 2,0 -76,1 90,0 Feste Richtung

R IP R 521.013 5.728.588 110,0 0,1 0,1 2,0 -5,3 90,0 Feste Richtung

S IP S 520.916 5.728.621 110,0 0,1 0,1 2,0 -86,7 90,0 Feste Richtung

T IP T 520.907 5.728.692 111,7 0,1 0,1 2,0 2,0 90,0 Feste Richtung

U IP U 520.884 5.728.729 112,7 0,1 0,1 2,0 -5,9 90,0 Feste Richtung

V IP V 521.019 5.728.684 112,1 0,1 0,1 2,0 5,9 90,0 Feste Richtung

W IP W 521.084 5.728.578 110,0 0,1 0,1 2,0 5,9 90,0 Feste Richtung

X IP X 521.128 5.728.618 110,0 0,1 0,1 2,0 5,9 90,0 Feste Richtung

Fortsetzung auf nächster Seite...
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SHADOW - Hauptergebnis
Berechnung: Immissionspunktberechnung

...Fortsetzung von der vorigen Seite

UTM (north)-DHDN/PD/Bessel (DE 1995 <±5m) Zone: 32
Nr. Name Ost Nord Z Breite Höhe Höhe Azimutwinkel Neigung des Ausrichtungsmodus

über Grund (von Süd) Fensters

[m] [m] [m] [m] [°] [°]

Y IP Y 521.134 5.728.544 110,0 0,1 0,1 2,0 5,4 90,0 Feste Richtung

Z IP Z 521.152 5.728.584 110,0 0,1 0,1 2,0 5,9 90,0 Feste Richtung

AA IP AA 521.160 5.728.552 110,0 0,1 0,1 2,0 -7,4 90,0 Feste Richtung

AB IP AB 521.258 5.728.562 109,4 0,1 0,1 2,0 -14,4 90,0 Feste Richtung

AC IP AC 521.738 5.728.208 109,3 0,1 0,1 2,0 -11,2 90,0 Feste Richtung

AD IP AD 523.281 5.728.143 120,3 0,1 0,1 2,0 29,8 90,0 Feste Richtung

AE IP AE 522.258 5.725.760 209,6 0,1 0,1 2,0 -188,4 90,0 Feste Richtung

AF IP AF 520.327 5.728.338 110,0 0,1 0,1 2,0 -92,1 90,0 Feste Richtung

Berechnungsergebnisse
Schattenrezeptor

astron. max. mögl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/a Max.Schatten

Stunden/Tag

[Std/Jahr] [Tage/Jahr] [Std/Tag]

A IP A 75:15 144 1:03

B IP B 26:07  88 0:26

C IP C 25:51  86 0:26

D IP D 28:46  96 0:26

E IP E 32:13 106 0:27

F IP F 33:57 105 0:27

G IP G 34:46 105 0:27

H IP H 30:31 104 0:25

I IP I 29:56 101 0:25

J IP J 30:22  99 0:25

K IP K 30:23  97 0:25

L IP L 30:13  96 0:24

M IP M 29:48  93 0:24

N IP N 30:42  94 0:25

O IP O 29:37  91 0:24

P IP P 28:50  95 0:24

Q IP Q 26:36  95 0:23

R IP R 25:20  89 0:22

S IP S 21:52  93 0:20

T IP T 21:47  83 0:19

U IP U 20:46  80 0:19

V IP V 21:28  76 0:21

W IP W 26:50  88 0:23

X IP X 23:59  80 0:23

Y IP Y 28:43  90 0:24

Z IP Z 25:52  82 0:24

AA IP AA 27:54  85 0:24

AB IP AB 25:18  79 0:25

AC IP AC 80:50 127 0:59

AD IP AD 31:21 116 0:31

AE IP AE 21:38  78 0:23

AF IP AF 24:50 113 0:19

Gesamtmenge der max. mögl. Beschattung an Rezeptoren pro WEA

Nr. Name Maximal Erwartet

[Std/Jahr] [Std/Jahr]

1 WEA 1 37:09

2 WEA 2 0:00

3 WEA 3 11:35

4 WEA 4 150:28

5 WEA 5 43:52

6 WEA 6 68:14

7 WEA 7 21:38
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Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.
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Berechnung: ImmissionspunktberechnungSchattenrezeptor: A - IP A

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September |Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:39 (1) | 08:04 | 07:11 | 07:01 07:57 (6) | 05:56 | 05:12 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 08:29 (4) | 08:06 09:23 (1)

| 16:23    59    11:45 (5) | 17:11 | 18:02 | 19:55    19    08:16 (6) | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57    19    08:48 (4) | 16:17    41    11:26 (5)

  2 | 08:30 09:39 (1) | 08:02 | 07:09 | 06:58 07:58 (6) | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 08:31 (4) | 08:08 09:24 (1)

| 16:24    59    11:46 (5) | 17:12 | 18:04 | 19:57    16    08:14 (6) | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56    15    08:46 (4) | 16:17    43    11:28 (5)

  3 | 08:30 09:40 (1) | 08:01 | 07:06 | 06:56 08:00 (6) | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 08:34 (4) | 08:09 09:24 (1)

| 16:25    55    11:46 (5) | 17:14 | 18:05 | 19:59    13    08:13 (6) | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54     8    08:42 (4) | 16:16    44    11:28 (5)

  4 | 08:30 09:39 (1) | 07:59 | 07:04 | 06:54 08:01 (6) | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:10 09:25 (1)

| 16:27    54    11:46 (5) | 17:16 | 18:07 | 20:00     8    08:09 (6) | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    45    11:30 (5)

  5 | 08:29 09:40 (1) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:25 (1)

| 16:28    47    11:46 (5) | 17:18 | 18:09 | 20:02 | 20:52 | 21:35 | 21:43 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    46    11:31 (5)

  6 | 08:29 09:39 (1) | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:26 (1)

| 16:29    47    11:45 (5) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15    46    11:31 (5)

  7 | 08:29 09:40 (1) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:27 (1)

| 16:30    46    11:46 (5) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49 | 16:47 | 16:14    47    11:33 (5)

  8 | 08:28 09:40 (1) | 07:52 09:04 (4) | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 07:57 (6) | 07:34 | 07:28 | 08:16 09:27 (1)

| 16:31    45    11:45 (5) | 17:24     9    09:13 (4) | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56     7    08:04 (6) | 18:47 | 16:45 | 16:14    51    11:34 (5)

  9 | 08:28 09:41 (1) | 07:51 09:02 (4) | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 07:53 (6) | 07:36 | 07:30 | 08:17 09:28 (1)

| 16:33    44    11:45 (5) | 17:25    15    09:17 (4) | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54    13    08:06 (6) | 18:45 | 16:44 | 16:14    55    11:34 (5)

 10 | 08:27 09:41 (1) | 07:49 09:00 (4) | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 07:52 (6) | 07:37 | 07:32 | 08:18 09:28 (1)

| 16:34    43    11:45 (5) | 17:27    19    09:19 (4) | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52    15    08:07 (6) | 18:43 | 16:42 | 16:13    58    11:35 (5)

 11 | 08:27 09:41 (1) | 07:47 08:58 (4) | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 07:50 (6) | 07:39 | 07:34 | 08:19 09:29 (1)

| 16:36    41    11:44 (5) | 17:29    23    09:21 (4) | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49    18    08:08 (6) | 18:40 | 16:40 | 16:13    59    11:35 (5)

 12 | 08:26 09:41 (1) | 07:45 08:57 (4) | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 07:49 (6) | 07:41 | 07:35 | 08:20 09:31 (1)

| 16:37    37    11:42 (5) | 17:31    25    09:22 (4) | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47    19    08:08 (6) | 18:38 | 16:39 | 16:13    59    11:37 (5)

 13 | 08:25 09:42 (1) | 07:43 08:56 (4) | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 07:49 (6) | 07:43 09:39 (4) | 07:37 | 08:21 09:31 (1)

| 16:39    34    11:41 (5) | 17:33    27    09:23 (4) | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45    20    08:09 (6) | 18:36     3    09:42 (4) | 16:37 | 16:13    60    11:38 (5)

 14 | 08:25 09:42 (1) | 07:41 08:56 (4) | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 07:47 (6) | 07:44 09:34 (4) | 07:39 | 08:22 09:31 (1)

| 16:40    26    10:08 (1) | 17:35    27    09:23 (4) | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42    21    08:08 (6) | 18:34    13    09:47 (4) | 16:36 | 16:13    60    11:37 (5)

 15 | 08:24 09:43 (1) | 07:39 08:55 (4) | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 07:48 (6) | 07:46 09:31 (4) | 07:41 09:26 (1) | 08:23 09:32 (1)

| 16:42    25    10:08 (1) | 17:36    29    09:24 (4) | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40    20    08:08 (6) | 18:32    19    09:50 (4) | 16:34     9    09:35 (1) | 16:13    61    11:38 (5)

 16 | 08:23 09:43 (1) | 07:38 08:55 (4) | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 07:47 (6) | 07:48 09:29 (4) | 07:42 09:24 (1) | 08:24 09:32 (1)

| 16:43    26    10:09 (1) | 17:38    29    09:24 (4) | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38    20    08:07 (6) | 18:30    21    09:50 (4) | 16:33    14    09:38 (1) | 16:13    62    11:39 (5)

 17 | 08:22 09:44 (1) | 07:36 08:54 (4) | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 07:47 (6) | 07:49 09:27 (4) | 07:44 09:23 (1) | 08:24 09:33 (1)

| 16:45    25    10:09 (1) | 17:40    31    09:25 (4) | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35    20    08:07 (6) | 18:27    25    09:52 (4) | 16:32    17    09:40 (1) | 16:14    62    11:39 (5)

 18 | 08:21 09:44 (1) | 07:34 08:54 (4) | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 07:47 (6) | 07:51 09:26 (4) | 07:46 09:23 (1) | 08:25 09:34 (1)

| 16:46    25    10:09 (1) | 17:42    31    09:25 (4) | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33    18    08:05 (6) | 18:25    27    09:53 (4) | 16:30    18    09:41 (1) | 16:14    62    11:40 (5)

 19 | 08:20 09:44 (1) | 07:32 08:54 (4) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 07:49 (6) | 07:53 09:26 (4) | 07:47 09:22 (1) | 08:26 09:34 (1)

| 16:48    24    10:08 (1) | 17:44    31    09:25 (4) | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31    15    08:04 (6) | 18:23    28    09:54 (4) | 16:29    21    09:43 (1) | 16:14    63    11:40 (5)

 20 | 08:19 09:45 (1) | 07:30 08:54 (4) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 07:50 (6) | 07:55 09:25 (4) | 07:49 09:22 (1) | 08:27 09:35 (1)

| 16:50    24    10:09 (1) | 17:46    31    09:25 (4) | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28    12    08:02 (6) | 18:21    29    09:54 (4) | 16:28    22    09:44 (1) | 16:14    63    11:41 (5)

 21 | 08:18 09:46 (1) | 07:28 08:53 (4) | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 07:53 (6) | 07:56 09:25 (4) | 07:51 09:21 (1) | 08:27 09:36 (1)

| 16:51    23    10:09 (1) | 17:47    30    09:23 (4) | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26     4    07:57 (6) | 18:19    30    09:55 (4) | 16:27    23    09:44 (1) | 16:15    63    11:42 (5)

 22 | 08:17 09:47 (1) | 07:26 08:54 (4) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 09:24 (4) | 07:52 09:21 (1) | 08:28 09:36 (1)

| 16:53    22    10:09 (1) | 17:49    29    09:23 (4) | 18:38 | 20:31 | 21:18 | 21:45 | 21:28 | 20:34 | 19:24 | 18:17    30    09:54 (4) | 16:26    24    09:45 (1) | 16:15    63    11:42 (5)

 23 | 08:16 09:47 (1) | 07:23 08:55 (4) | 06:21 07:05 (6) | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 09:23 (4) | 07:54 09:21 (1) | 08:28 09:36 (1)

| 16:55    21    10:08 (1) | 17:51    27    09:22 (4) | 18:40    10    07:15 (6) | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15    31    09:54 (4) | 16:25    24    09:45 (1) | 16:16    63    11:42 (5)

 24 | 08:15 09:49 (1) | 07:21 08:55 (4) | 06:19 07:01 (6) | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 09:24 (4) | 07:56 09:21 (1) | 08:29 09:37 (1)

| 16:56    18    10:07 (1) | 17:53    26    09:21 (4) | 18:42    15    07:16 (6) | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13    30    09:54 (4) | 16:23    25    09:46 (1) | 16:16    63    11:43 (5)

 25 | 08:14 09:50 (1) | 07:19 08:56 (4) | 06:17 07:00 (6) | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 08:24 (4) | 07:57 09:21 (1) | 08:29 09:37 (1)

| 16:58    17    10:07 (1) | 17:55    24    09:20 (4) | 18:43    17    07:17 (6) | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11    30    08:54 (4) | 16:22    25    09:46 (1) | 16:17    62    11:43 (5)

 26 | 08:12 09:52 (1) | 07:17 08:58 (4) | 06:14 06:59 (6) | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 08:24 (4) | 07:59 09:21 (1) | 08:29 09:37 (1)

| 17:00    13    10:05 (1) | 17:56    21    09:19 (4) | 18:45    19    07:18 (6) | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09    30    08:54 (4) | 16:21    26    09:47 (1) | 16:18    62    11:43 (5)

 27 | 08:11 09:54 (1) | 07:15 08:59 (4) | 06:12 06:59 (6) | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 08:25 (4) | 08:00 09:22 (1) | 08:30 09:37 (1)

| 17:02     9    10:03 (1) | 17:58    17    09:16 (4) | 18:47    20    07:19 (6) | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07    28    08:53 (4) | 16:21    25    09:47 (1) | 16:18    62    11:43 (5)

 28 | 08:10 | 07:13 09:02 (4) | 06:10 06:57 (6) | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 08:25 (4) | 08:02 09:21 (1) | 08:30 09:39 (1)

| 17:03 | 18:00    11    09:13 (4) | 18:49    21    07:18 (6) | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05    28    08:53 (4) | 16:20    26    09:47 (1) | 16:19    62    11:45 (5)

 29 | 08:08 | | 07:08 07:57 (6) | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 08:26 (4) | 08:03 09:22 (1) | 08:30 09:39 (1)

| 17:05 | | 19:50    21    08:18 (6) | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03    26    08:52 (4) | 16:19    33    11:21 (5) | 16:20    60    11:45 (5)

 30 | 08:07 | | 07:05 07:57 (6) | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 08:27 (4) | 08:05 09:23 (1) | 08:30 09:39 (1)

| 17:07 | | 19:52    21    08:18 (6) | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01    24    08:51 (4) | 16:18    38    11:24 (5) | 16:21    59    11:45 (5)

 31 | 08:05 | | 07:03 07:57 (6) | | 05:12 | | 05:43 | 06:32 | | 07:14 08:27 (4) | | 08:30 09:38 (1)

| 17:09 | | 19:54    19    08:16 (6) | | 21:30 | | 21:15 | 20:14 | | 16:59    22    08:49 (4) | | 16:22    61    11:45 (5)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   909 |   512 |   163 |    56 | | | | |   222 |   474 |   412 |  1767



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 2

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: B - IP B

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 | 08:04 09:52 (4) | 07:11 07:56 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 08:33 (6) | 07:16 | 08:06 09:23 (4)

| 16:23 | 17:11    10    10:02 (4) | 18:02    10    08:06 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03     8    08:41 (6) | 16:57 | 16:17    19    09:42 (4)

  2 | 08:30 | 08:02 | 07:09 07:54 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 08:31 (6) | 07:18 | 08:08 09:24 (4)

| 16:24 | 17:12 | 18:04    14    08:08 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01    13    08:44 (6) | 16:56 | 16:17    19    09:43 (4)

  3 | 08:30 | 08:01 | 07:06 07:53 (6) | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 08:29 (6) | 07:19 | 08:09 09:25 (4)

| 16:25 | 17:14 | 18:05    16    08:09 (6) | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58    16    08:45 (6) | 16:54 | 16:16    17    09:42 (4)

  4 | 08:30 09:44 (4) | 07:59 | 07:04 07:51 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 08:28 (6) | 07:21 | 08:11 09:27 (4)

| 16:26     7    09:51 (4) | 17:16 | 18:07    18    08:09 (6) | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56    18    08:46 (6) | 16:52 | 16:16    15    09:42 (4)

  5 | 08:30 09:44 (4) | 07:57 | 07:02 07:50 (6) | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 08:27 (6) | 07:23 | 08:12 09:28 (4)

| 16:28     9    09:53 (4) | 17:18 | 18:09    20    08:10 (6) | 20:02 | 20:52 | 21:35 | 21:43 | 21:07 | 20:03 | 18:54    19    08:46 (6) | 16:50 | 16:15    13    09:41 (4)

  6 | 08:29 09:43 (4) | 07:56 | 07:00 07:50 (6) | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 08:26 (6) | 07:25 | 08:13 09:29 (4)

| 16:29    11    09:54 (4) | 17:20 | 18:11    20    08:10 (6) | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52    20    08:46 (6) | 16:49 | 16:15    11    09:40 (4)

  7 | 08:29 09:43 (4) | 07:54 | 06:58 07:50 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:26 (6) | 07:26 | 08:14 09:31 (4)

| 16:30    13    09:56 (4) | 17:22 | 18:12    20    08:10 (6) | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49    20    08:46 (6) | 16:47 | 16:14     9    09:40 (4)

  8 | 08:28 09:42 (4) | 07:52 | 06:55 07:49 (6) | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 08:25 (6) | 07:28 | 08:16 09:32 (4)

| 16:31    15    09:57 (4) | 17:24 | 18:14    20    08:09 (6) | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47    20    08:45 (6) | 16:45 | 16:14     7    09:39 (4)

  9 | 08:28 09:42 (4) | 07:51 | 06:53 07:50 (6) | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:26 (6) | 07:30 | 08:17 09:35 (4)

| 16:33    17    09:59 (4) | 17:25 | 18:16    18    08:08 (6) | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45    19    08:45 (6) | 16:44 | 16:14     2    09:36 (4)

 10 | 08:27 09:41 (4) | 07:49 | 06:51 07:51 (6) | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 08:26 (6) | 07:32 09:22 (4) | 08:18

| 16:34    18    09:59 (4) | 17:27 | 18:18    17    08:08 (6) | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43    18    08:44 (6) | 16:42    11    09:33 (4) | 16:13

 11 | 08:27 09:41 (4) | 07:47 | 06:49 07:51 (6) | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 08:27 (6) | 07:34 09:21 (4) | 08:19

| 16:36    19    10:00 (4) | 17:29 | 18:19    14    08:05 (6) | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40    16    08:43 (6) | 16:40    14    09:35 (4) | 16:13

 12 | 08:26 09:41 (4) | 07:45 | 06:46 07:53 (6) | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:28 (6) | 07:35 09:19 (4) | 08:20

| 16:37    20    10:01 (4) | 17:31 | 18:21    10    08:03 (6) | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38    12    08:40 (6) | 16:39    18    09:37 (4) | 16:13

 13 | 08:26 09:41 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:30 (6) | 07:37 09:19 (4) | 08:21

| 16:39    22    10:03 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36     8    08:38 (6) | 16:37    19    09:38 (4) | 16:13

 14 | 08:25 09:41 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 | 07:39 09:17 (4) | 08:22

| 16:40    22    10:03 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34 | 16:36    21    09:38 (4) | 16:13

 15 | 08:24 09:41 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 | 07:41 09:17 (4) | 08:23

| 16:42    23    10:04 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32 | 16:34    22    09:39 (4) | 16:13

 16 | 08:23 09:41 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 | 07:42 09:16 (4) | 08:24

| 16:43    24    10:05 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30 | 16:33    24    09:40 (4) | 16:13

 17 | 08:22 09:41 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 | 07:44 09:16 (4) | 08:24

| 16:45    25    10:06 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27 | 16:32    25    09:41 (4) | 16:14

 18 | 08:21 09:41 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 | 07:46 09:17 (4) | 08:25

| 16:46    25    10:06 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25 | 16:30    25    09:42 (4) | 16:14

 19 | 08:20 09:41 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 | 07:47 09:17 (4) | 08:26

| 16:48    25    10:06 (4) | 17:44 | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23 | 16:29    25    09:42 (4) | 16:14

 20 | 08:19 09:41 (4) | 07:30 | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 | 07:49 09:17 (4) | 08:27 10:16 (1)

| 16:50    26    10:07 (4) | 17:46 | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21 | 16:28    26    09:43 (4) | 16:14     2    10:18 (1)

 21 | 08:18 09:41 (4) | 07:28 | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 | 07:51 09:17 (4) | 08:27 10:17 (1)

| 16:51    26    10:07 (4) | 17:47 | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19 | 16:27    25    09:42 (4) | 16:15     2    10:19 (1)

 22 | 08:17 09:42 (4) | 07:26 | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:17 (4) | 08:28 10:17 (1)

| 16:53    26    10:08 (4) | 17:49 | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17 | 16:26    26    09:43 (4) | 16:15     2    10:19 (1)

 23 | 08:16 09:42 (4) | 07:23 | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 | 07:54 09:18 (4) | 08:28 10:17 (1)

| 16:55    25    10:07 (4) | 17:51 | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15 | 16:24    25    09:43 (4) | 16:16     2    10:19 (1)

 24 | 08:15 09:43 (4) | 07:21 | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:18 (4) | 08:29

| 16:56    25    10:08 (4) | 17:53 | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    25    09:43 (4) | 16:16

 25 | 08:14 09:43 (4) | 07:19 | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:18 (4) | 08:29

| 16:58    25    10:08 (4) | 17:55 | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    25    09:43 (4) | 16:17

 26 | 08:12 09:44 (4) | 07:17 | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:19 (4) | 08:29

| 17:00    23    10:07 (4) | 17:56 | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    24    09:43 (4) | 16:18

 27 | 08:11 09:45 (4) | 07:15 | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:20 (4) | 08:30

| 17:02    22    10:07 (4) | 17:58 | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    23    09:43 (4) | 16:18

 28 | 08:10 09:45 (4) | 07:13 | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:21 (4) | 08:30

| 17:03    22    10:07 (4) | 18:00 | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    23    09:44 (4) | 16:19

 29 | 08:08 09:47 (4) | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:21 (4) | 08:30

| 17:05    19    10:06 (4) | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    22    09:43 (4) | 16:20

 30 | 08:07 09:48 (4) | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:23 (4) | 08:30

| 17:07    17    10:05 (4) | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    20    09:43 (4) | 16:21

 31 | 08:05 09:49 (4) | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30

| 17:09    14    10:03 (4) | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   565 |    10 |   197 | | | | | | |   207 |   468 |   120



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 3

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: C - IP C

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 | 08:04 09:53 (4) | 07:11 07:55 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:22 (4)

| 16:23 | 17:11     6    09:59 (4) | 18:02    13    08:08 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    20    09:42 (4)

  2 | 08:30 | 08:02 | 07:09 07:54 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 08:34 (6) | 07:18 | 08:08 09:23 (4)

| 16:24 | 17:12 | 18:04    16    08:10 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01     8    08:42 (6) | 16:56 | 16:17    19    09:42 (4)

  3 | 08:30 09:44 (4) | 08:01 | 07:06 07:53 (6) | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 08:31 (6) | 07:19 | 08:09 09:24 (4)

| 16:25     5    09:49 (4) | 17:14 | 18:05    18    08:11 (6) | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58    14    08:45 (6) | 16:54 | 16:16    17    09:41 (4)

  4 | 08:30 09:43 (4) | 07:59 | 07:04 07:51 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 08:30 (6) | 07:21 | 08:11 09:26 (4)

| 16:26     8    09:51 (4) | 17:16 | 18:07    19    08:10 (6) | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56    16    08:46 (6) | 16:52 | 16:16    16    09:42 (4)

  5 | 08:30 09:42 (4) | 07:57 | 07:02 07:51 (6) | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 08:28 (6) | 07:23 | 08:12 09:26 (4)

| 16:28    11    09:53 (4) | 17:18 | 18:09    20    08:11 (6) | 20:02 | 20:52 | 21:35 | 21:43 | 21:07 | 20:03 | 18:54    18    08:46 (6) | 16:50 | 16:15    15    09:41 (4)

  6 | 08:29 09:41 (4) | 07:56 | 07:00 07:51 (6) | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 08:28 (6) | 07:25 | 08:13 09:27 (4)

| 16:29    13    09:54 (4) | 17:20 | 18:11    20    08:11 (6) | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52    19    08:47 (6) | 16:49 | 16:15    13    09:40 (4)

  7 | 08:29 09:41 (4) | 07:54 | 06:58 07:51 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:27 (6) | 07:26 | 08:14 09:29 (4)

| 16:30    15    09:56 (4) | 17:22 | 18:12    20    08:11 (6) | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49    20    08:47 (6) | 16:47 | 16:14    11    09:40 (4)

  8 | 08:28 09:41 (4) | 07:52 | 06:55 07:51 (6) | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 08:26 (6) | 07:28 | 08:16 09:31 (4)

| 16:31    15    09:56 (4) | 17:24 | 18:14    18    08:09 (6) | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47    20    08:46 (6) | 16:45 | 16:14     8    09:39 (4)

  9 | 08:28 09:41 (4) | 07:51 | 06:53 07:52 (6) | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:26 (6) | 07:30 | 08:17 09:32 (4)

| 16:33    17    09:58 (4) | 17:25 | 18:16    17    08:09 (6) | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45    20    08:46 (6) | 16:44 | 16:14     6    09:38 (4)

 10 | 08:27 09:40 (4) | 07:49 | 06:51 07:53 (6) | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 08:27 (6) | 07:32 09:23 (4) | 08:18

| 16:34    19    09:59 (4) | 17:27 | 18:18    14    08:07 (6) | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43    18    08:45 (6) | 16:42     7    09:30 (4) | 16:13

 11 | 08:27 09:40 (4) | 07:47 | 06:49 07:54 (6) | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 08:27 (6) | 07:34 09:21 (4) | 08:19

| 16:36    20    10:00 (4) | 17:29 | 18:19    11    08:05 (6) | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40    18    08:45 (6) | 16:40    12    09:33 (4) | 16:13

 12 | 08:26 09:40 (4) | 07:45 | 06:46 07:58 (6) | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:28 (6) | 07:35 09:19 (4) | 08:20

| 16:37    20    10:00 (4) | 17:31 | 18:21     2    08:00 (6) | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38    14    08:42 (6) | 16:39    16    09:35 (4) | 16:13

 13 | 08:26 09:40 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:29 (6) | 07:37 09:18 (4) | 08:21

| 16:39    22    10:02 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    12    08:41 (6) | 16:37    19    09:37 (4) | 16:13

 14 | 08:25 09:40 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:33 (6) | 07:39 09:17 (4) | 08:22

| 16:40    23    10:03 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34     4    08:37 (6) | 16:36    20    09:37 (4) | 16:13

 15 | 08:24 09:40 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 | 07:41 09:16 (4) | 08:23

| 16:42    23    10:03 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32 | 16:34    22    09:38 (4) | 16:13

 16 | 08:23 09:40 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 | 07:42 09:16 (4) | 08:24

| 16:43    24    10:04 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30 | 16:33    23    09:39 (4) | 16:13

 17 | 08:22 09:40 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 | 07:44 09:16 (4) | 08:24

| 16:45    25    10:05 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27 | 16:32    24    09:40 (4) | 16:14

 18 | 08:21 09:41 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 | 07:46 09:16 (4) | 08:25

| 16:46    24    10:05 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25 | 16:30    24    09:40 (4) | 16:14

 19 | 08:20 09:40 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 | 07:47 09:16 (4) | 08:26

| 16:48    25    10:05 (4) | 17:44 | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23 | 16:29    25    09:41 (4) | 16:14

 20 | 08:19 09:40 (4) | 07:30 | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 | 07:49 09:17 (4) | 08:27

| 16:50    26    10:06 (4) | 17:46 | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21 | 16:28    25    09:42 (4) | 16:14

 21 | 08:18 09:41 (4) | 07:28 | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 | 07:51 09:16 (4) | 08:27

| 16:51    25    10:06 (4) | 17:47 | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19 | 16:27    25    09:41 (4) | 16:15

 22 | 08:17 09:41 (4) | 07:26 | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:16 (4) | 08:28

| 16:53    26    10:07 (4) | 17:49 | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17 | 16:26    26    09:42 (4) | 16:15

 23 | 08:16 09:41 (4) | 07:23 | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 | 07:54 09:17 (4) | 08:28

| 16:55    25    10:06 (4) | 17:51 | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15 | 16:24    25    09:42 (4) | 16:16

 24 | 08:15 09:42 (4) | 07:21 | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:18 (4) | 08:29

| 16:56    24    10:06 (4) | 17:53 | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    24    09:42 (4) | 16:16

 25 | 08:14 09:43 (4) | 07:19 | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:17 (4) | 08:29

| 16:58    24    10:07 (4) | 17:55 | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    25    09:42 (4) | 16:17

 26 | 08:12 09:43 (4) | 07:17 | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:18 (4) | 08:29

| 17:00    23    10:06 (4) | 17:56 | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    24    09:42 (4) | 16:18

 27 | 08:11 09:44 (4) | 07:15 | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:19 (4) | 08:30

| 17:02    22    10:06 (4) | 17:58 | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    23    09:42 (4) | 16:18

 28 | 08:10 09:45 (4) | 07:13 07:58 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:20 (4) | 08:30

| 17:03    20    10:05 (4) | 18:00     8    08:06 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    23    09:43 (4) | 16:19

 29 | 08:08 09:47 (4) | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:20 (4) | 08:30

| 17:05    18    10:05 (4) | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    22    09:42 (4) | 16:20

 30 | 08:07 09:48 (4) | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:22 (4) | 08:30

| 17:07    15    10:03 (4) | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    20    09:42 (4) | 16:21

 31 | 08:05 09:49 (4) | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30

| 17:09    12    10:01 (4) | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   569 |    14 |   188 | | | | | | |   201 |   454 |   125



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 4

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: D - IP D

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:45 (4) | 08:04 | 07:11 07:57 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:26 (4)

| 16:23    12    09:57 (4) | 17:11 | 18:02    15    08:12 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    23    09:49 (4)

  2 | 08:30 09:45 (4) | 08:02 | 07:09 07:55 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 08:37 (6) | 07:18 | 08:08 09:27 (4)

| 16:24    13    09:58 (4) | 17:12 | 18:04    18    08:13 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01     6    08:43 (6) | 16:56 | 16:17    22    09:49 (4)

  3 | 08:30 09:45 (4) | 08:01 | 07:06 07:55 (6) | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 08:34 (6) | 07:19 | 08:09 09:28 (4)

| 16:25    14    09:59 (4) | 17:14 | 18:05    19    08:14 (6) | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58    12    08:46 (6) | 16:54 | 16:16    20    09:48 (4)

  4 | 08:30 09:44 (4) | 07:59 | 07:04 07:53 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 08:33 (6) | 07:21 | 08:11 09:29 (4)

| 16:26    16    10:00 (4) | 17:16 | 18:07    20    08:13 (6) | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56    15    08:48 (6) | 16:52 | 16:16    20    09:49 (4)

  5 | 08:30 09:45 (4) | 07:57 | 07:02 07:53 (6) | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 08:30 (6) | 07:23 | 08:12 09:30 (4)

| 16:28    16    10:01 (4) | 17:18 | 18:09    20    08:13 (6) | 20:02 | 20:52 | 21:35 | 21:43 | 21:07 | 20:03 | 18:54    18    08:48 (6) | 16:50 | 16:15    18    09:48 (4)

  6 | 08:29 09:44 (4) | 07:56 | 07:00 07:53 (6) | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 08:30 (6) | 07:25 | 08:13 09:30 (4)

| 16:29    18    10:02 (4) | 17:20 | 18:11    20    08:13 (6) | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52    19    08:49 (6) | 16:49 | 16:15    18    09:48 (4)

  7 | 08:29 09:45 (4) | 07:54 | 06:58 07:54 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:29 (6) | 07:26 | 08:14 09:32 (4)

| 16:30    18    10:03 (4) | 17:22 | 18:12    19    08:13 (6) | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49    20    08:49 (6) | 16:47 | 16:14    16    09:48 (4)

  8 | 08:28 09:44 (4) | 07:52 | 06:55 07:53 (6) | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 08:28 (6) | 07:28 | 08:16 09:33 (4)

| 16:31    20    10:04 (4) | 17:24 | 18:14    18    08:11 (6) | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47    20    08:48 (6) | 16:45 | 16:14    15    09:48 (4)

  9 | 08:28 09:45 (4) | 07:51 | 06:53 07:54 (6) | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:28 (6) | 07:30 | 08:17 09:33 (4)

| 16:33    20    10:05 (4) | 17:25 | 18:16    17    08:11 (6) | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45    20    08:48 (6) | 16:44 | 16:14    15    09:48 (4)

 10 | 08:27 09:44 (4) | 07:49 | 06:51 07:55 (6) | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 08:29 (6) | 07:32 | 08:18 09:34 (4)

| 16:34    22    10:06 (4) | 17:27 | 18:18    14    08:09 (6) | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43    19    08:48 (6) | 16:42 | 16:13    13    09:47 (4)

 11 | 08:27 09:44 (4) | 07:47 | 06:49 07:57 (6) | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 08:29 (6) | 07:34 09:30 (4) | 08:19 09:35 (4)

| 16:36    22    10:06 (4) | 17:29 | 18:19     9    08:06 (6) | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40    18    08:47 (6) | 16:40     5    09:35 (4) | 16:13    12    09:47 (4)

 12 | 08:26 09:44 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:29 (6) | 07:35 09:27 (4) | 08:20 09:37 (4)

| 16:37    23    10:07 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38    17    08:46 (6) | 16:39    11    09:38 (4) | 16:13    11    09:48 (4)

 13 | 08:26 09:45 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:30 (6) | 07:37 09:25 (4) | 08:21 09:39 (4)

| 16:39    24    10:09 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    14    08:44 (6) | 16:37    16    09:41 (4) | 16:13     8    09:47 (4)

 14 | 08:25 09:45 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:32 (6) | 07:39 09:23 (4) | 08:22 09:39 (4)

| 16:40    24    10:09 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    10    08:42 (6) | 16:36    18    09:41 (4) | 16:13     7    09:46 (4)

 15 | 08:24 09:45 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 | 07:41 09:23 (4) | 08:23 09:41 (4)

| 16:42    25    10:10 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32 | 16:34    20    09:43 (4) | 16:13     4    09:45 (4)

 16 | 08:23 09:45 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 | 07:42 09:22 (4) | 08:24

| 16:43    25    10:10 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30 | 16:33    22    09:44 (4) | 16:13

 17 | 08:22 09:45 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 | 07:44 09:22 (4) | 08:24

| 16:45    26    10:11 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27 | 16:32    23    09:45 (4) | 16:14

 18 | 08:21 09:46 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 | 07:46 09:22 (4) | 08:25

| 16:46    25    10:11 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25 | 16:30    24    09:46 (4) | 16:14

 19 | 08:20 09:45 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 | 07:47 09:22 (4) | 08:26

| 16:48    26    10:11 (4) | 17:44 | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23 | 16:29    24    09:46 (4) | 16:14

 20 | 08:19 09:46 (4) | 07:30 | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 | 07:49 09:22 (4) | 08:27

| 16:50    25    10:11 (4) | 17:46 | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21 | 16:28    25    09:47 (4) | 16:14

 21 | 08:18 09:46 (4) | 07:28 | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 | 07:51 09:21 (4) | 08:27

| 16:51    26    10:12 (4) | 17:47 | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19 | 16:27    26    09:47 (4) | 16:15

 22 | 08:17 09:47 (4) | 07:26 | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:22 (4) | 08:28

| 16:53    25    10:12 (4) | 17:49 | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17 | 16:26    25    09:47 (4) | 16:15

 23 | 08:16 09:47 (4) | 07:23 | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 | 07:54 09:22 (4) | 08:28

| 16:55    24    10:11 (4) | 17:51 | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:21 | 18:15 | 16:24    26    09:48 (4) | 16:16

 24 | 08:15 09:48 (4) | 07:21 | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:23 (4) | 08:29

| 16:56    24    10:12 (4) | 17:53 | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    25    09:48 (4) | 16:16

 25 | 08:14 09:49 (4) | 07:19 | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:22 (4) | 08:29

| 16:58    23    10:12 (4) | 17:55 | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    26    09:48 (4) | 16:17

 26 | 08:12 09:49 (4) | 07:17 | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:23 (4) | 08:29

| 17:00    22    10:11 (4) | 17:56 | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    25    09:48 (4) | 16:18

 27 | 08:11 09:51 (4) | 07:15 08:02 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:24 (4) | 08:30

| 17:02    20    10:11 (4) | 17:58     6    08:08 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    25    09:49 (4) | 16:18

 28 | 08:10 09:52 (4) | 07:13 07:58 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:25 (4) | 08:30 09:48 (4)

| 17:03    17    10:09 (4) | 18:00    12    08:10 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    24    09:49 (4) | 16:19     4    09:52 (4)

 29 | 08:08 09:54 (4) | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:25 (4) | 08:30 09:47 (4)

| 17:05    15    10:09 (4) | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    24    09:49 (4) | 16:20     6    09:53 (4)

 30 | 08:07 09:55 (4) | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:26 (4) | 08:30 09:47 (4)

| 17:07    11    10:06 (4) | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    23    09:49 (4) | 16:21     8    09:55 (4)

 31 | 08:05 09:59 (4) | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:45 (4)

| 17:09     3    10:02 (4) | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    10    09:55 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   624 |    18 |   189 | | | | | | |   208 |   437 |   250



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 5

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: E - IP E

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:48 (4) | 08:04 | 07:11 07:57 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:29 (4)

| 16:23    15    10:03 (4) | 17:11 | 18:02    16    08:13 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    24    09:53 (4)

  2 | 08:30 09:48 (4) | 08:02 | 07:09 07:56 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 08:37 (6) | 07:18 | 08:08 09:31 (4)

| 16:24    16    10:04 (4) | 17:12 | 18:04    18    08:14 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01     8    08:45 (6) | 16:56 | 16:17    23    09:54 (4)

  3 | 08:30 09:48 (4) | 08:01 | 07:06 07:56 (6) | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 08:35 (6) | 07:19 | 08:09 09:31 (4)

| 16:25    17    10:05 (4) | 17:14 | 18:05    19    08:15 (6) | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58    13    08:48 (6) | 16:54 | 16:16    22    09:53 (4)

  4 | 08:30 09:47 (4) | 07:59 | 07:04 07:54 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 08:33 (6) | 07:21 | 08:10 09:32 (4)

| 16:26    18    10:05 (4) | 17:16 | 18:07    20    08:14 (6) | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56    16    08:49 (6) | 16:52 | 16:16    22    09:54 (4)

  5 | 08:29 09:48 (4) | 07:57 | 07:02 07:54 (6) | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 08:31 (6) | 07:23 | 08:12 09:33 (4)

| 16:28    19    10:07 (4) | 17:18 | 18:09    21    08:15 (6) | 20:02 | 20:52 | 21:35 | 21:43 | 21:07 | 20:03 | 18:54    18    08:49 (6) | 16:50 | 16:15    21    09:54 (4)

  6 | 08:29 09:47 (4) | 07:56 | 07:00 07:54 (6) | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 08:31 (6) | 07:25 | 08:13 09:33 (4)

| 16:29    20    10:07 (4) | 17:20 | 18:11    21    08:15 (6) | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52    19    08:50 (6) | 16:49 | 16:15    20    09:53 (4)

  7 | 08:29 09:48 (4) | 07:54 | 06:58 07:54 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:30 (6) | 07:26 | 08:14 09:35 (4)

| 16:30    20    10:08 (4) | 17:22 | 18:12    20    08:14 (6) | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49    21    08:51 (6) | 16:47 | 16:14    19    09:54 (4)

  8 | 08:28 09:47 (4) | 07:52 | 06:55 07:54 (6) | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 08:29 (6) | 07:28 | 08:16 09:35 (4)

| 16:31    22    10:09 (4) | 17:24 | 18:14    19    08:13 (6) | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47    21    08:50 (6) | 16:45 | 16:14    19    09:54 (4)

  9 | 08:28 09:48 (4) | 07:51 | 06:53 07:55 (6) | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:29 (6) | 07:30 | 08:17 09:36 (4)

| 16:33    22    10:10 (4) | 17:25 | 18:16    17    08:12 (6) | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45    21    08:50 (6) | 16:44 | 16:14    17    09:53 (4)

 10 | 08:27 09:48 (4) | 07:49 | 06:51 07:56 (6) | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 08:29 (6) | 07:32 | 08:18 09:37 (4)

| 16:34    23    10:11 (4) | 17:27 | 18:18    15    08:11 (6) | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43    20    08:49 (6) | 16:42 | 16:13    16    09:53 (4)

 11 | 08:27 09:47 (4) | 07:47 | 06:49 07:57 (6) | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 08:30 (6) | 07:34 | 08:19 09:38 (4)

| 16:36    24    10:11 (4) | 17:29 | 18:19    11    08:08 (6) | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40    19    08:49 (6) | 16:40 | 16:13    15    09:53 (4)

 12 | 08:26 09:47 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:30 (6) | 07:35 09:33 (4) | 08:20 09:39 (4)

| 16:37    25    10:12 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38    17    08:47 (6) | 16:39     8    09:41 (4) | 16:13    15    09:54 (4)

 13 | 08:26 09:48 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:31 (6) | 07:37 09:30 (4) | 08:21 09:40 (4)

| 16:39    25    10:13 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    14    08:45 (6) | 16:37    14    09:44 (4) | 16:13    14    09:54 (4)

 14 | 08:25 09:48 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:33 (6) | 07:39 09:28 (4) | 08:22 09:40 (4)

| 16:40    26    10:14 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    10    08:43 (6) | 16:36    17    09:45 (4) | 16:13    13    09:53 (4)

 15 | 08:24 09:49 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 | 07:41 09:27 (4) | 08:23 09:41 (4)

| 16:42    25    10:14 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32 | 16:34    19    09:46 (4) | 16:13    12    09:53 (4)

 16 | 08:23 09:49 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 | 07:42 09:27 (4) | 08:24 09:42 (4)

| 16:43    26    10:15 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30 | 16:33    21    09:48 (4) | 16:13    11    09:53 (4)

 17 | 08:22 09:49 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 | 07:44 09:26 (4) | 08:24 09:44 (4)

| 16:45    26    10:15 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27 | 16:32    23    09:49 (4) | 16:14     9    09:53 (4)

 18 | 08:21 09:49 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 | 07:46 09:26 (4) | 08:25 09:45 (4)

| 16:46    27    10:16 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25 | 16:30    24    09:50 (4) | 16:14     8    09:53 (4)

 19 | 08:20 09:49 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 | 07:47 09:26 (4) | 08:26 09:45 (4)

| 16:48    26    10:15 (4) | 17:44 | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23 | 16:29    24    09:50 (4) | 16:14     8    09:53 (4)

 20 | 08:19 09:50 (4) | 07:30 | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 | 07:49 09:26 (4) | 08:27 09:46 (4)

| 16:50    25    10:15 (4) | 17:46 | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21 | 16:28    25    09:51 (4) | 16:14     8    09:54 (4)

 21 | 08:18 09:50 (4) | 07:28 | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 | 07:51 09:25 (4) | 08:27 09:47 (4)

| 16:51    26    10:16 (4) | 17:47 | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19 | 16:27    26    09:51 (4) | 16:15     7    09:54 (4)

 22 | 08:17 09:51 (4) | 07:26 | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:26 (4) | 08:28 09:47 (4)

| 16:53    25    10:16 (4) | 17:49 | 18:38 | 20:31 | 21:18 | 21:45 | 21:28 | 20:34 | 19:24 | 18:17 | 16:26    25    09:51 (4) | 16:15     7    09:54 (4)

 23 | 08:16 09:51 (4) | 07:23 | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 | 07:54 09:26 (4) | 08:28 09:47 (4)

| 16:55    24    10:15 (4) | 17:51 | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:21 | 18:15 | 16:24    26    09:52 (4) | 16:16     7    09:54 (4)

 24 | 08:15 09:52 (4) | 07:21 | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:27 (4) | 08:29 09:48 (4)

| 16:56    24    10:16 (4) | 17:53 | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    26    09:53 (4) | 16:16     8    09:56 (4)

 25 | 08:14 09:53 (4) | 07:19 | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:26 (4) | 08:29 09:48 (4)

| 16:58    23    10:16 (4) | 17:55 | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    26    09:52 (4) | 16:17     8    09:56 (4)

 26 | 08:12 09:54 (4) | 07:17 | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:27 (4) | 08:29 09:48 (4)

| 17:00    21    10:15 (4) | 17:56 | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    26    09:53 (4) | 16:18     9    09:57 (4)

 27 | 08:11 09:55 (4) | 07:15 08:03 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:28 (4) | 08:30 09:47 (4)

| 17:02    19    10:14 (4) | 17:58     6    08:09 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    25    09:53 (4) | 16:18    11    09:58 (4)

 28 | 08:10 09:56 (4) | 07:13 07:59 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:28 (4) | 08:30 09:48 (4)

| 17:03    17    10:13 (4) | 18:00    12    08:11 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    26    09:54 (4) | 16:19    11    09:59 (4)

 29 | 08:08 09:59 (4) | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:28 (4) | 08:30 09:48 (4)

| 17:05    13    10:12 (4) | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    25    09:53 (4) | 16:20    12    10:00 (4)

 30 | 08:07 10:01 (4) | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:29 (4) | 08:30 09:48 (4)

| 17:07     8    10:09 (4) | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    25    09:54 (4) | 16:21    13    10:01 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:47 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    14    10:01 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   647 |    18 |   197 | | | | | | |   217 |   431 |   423



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 6

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: F - IP F

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:50 (4) | 08:04 | 07:11 07:58 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:32 (4)

| 16:23    17    10:07 (4) | 17:11 | 18:02    17    08:15 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    25    09:57 (4)

  2 | 08:30 09:50 (4) | 08:02 | 07:09 07:57 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 08:39 (6) | 07:18 | 08:08 09:33 (4)

| 16:24    19    10:09 (4) | 17:12 | 18:04    19    08:16 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01     7    08:46 (6) | 16:56 | 16:17    25    09:58 (4)

  3 | 08:30 09:50 (4) | 08:01 | 07:06 07:57 (6) | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 08:36 (6) | 07:19 | 08:09 09:34 (4)

| 16:25    20    10:10 (4) | 17:14 | 18:05    19    08:16 (6) | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58    13    08:49 (6) | 16:54 | 16:16    23    09:57 (4)

  4 | 08:30 09:50 (4) | 07:59 | 07:04 07:55 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 08:35 (6) | 07:21 | 08:10 09:35 (4)

| 16:26    20    10:10 (4) | 17:16 | 18:07    21    08:16 (6) | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56    16    08:51 (6) | 16:52 | 16:16    23    09:58 (4)

  5 | 08:29 09:50 (4) | 07:57 | 07:02 07:55 (6) | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 08:33 (6) | 07:23 | 08:12 09:35 (4)

| 16:28    21    10:11 (4) | 17:18 | 18:09    21    08:16 (6) | 20:02 | 20:52 | 21:35 | 21:43 | 21:07 | 20:03 | 18:54    18    08:51 (6) | 16:50 | 16:15    23    09:58 (4)

  6 | 08:29 09:50 (4) | 07:56 | 07:00 07:55 (6) | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 08:32 (6) | 07:25 | 08:13 09:36 (4)

| 16:29    21    10:11 (4) | 17:20 | 18:11    21    08:16 (6) | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52    19    08:51 (6) | 16:48 | 16:15    21    09:57 (4)

  7 | 08:29 09:50 (4) | 07:54 | 06:58 07:56 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:31 (6) | 07:26 | 08:14 09:37 (4)

| 16:30    23    10:13 (4) | 17:22 | 18:12    20    08:16 (6) | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49    21    08:52 (6) | 16:47 | 16:14    21    09:58 (4)

  8 | 08:28 09:50 (4) | 07:52 | 06:55 07:55 (6) | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 08:30 (6) | 07:28 | 08:16 09:38 (4)

| 16:31    23    10:13 (4) | 17:24 | 18:14    19    08:14 (6) | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47    21    08:51 (6) | 16:45 | 16:14    20    09:58 (4)

  9 | 08:28 09:51 (4) | 07:51 | 06:53 07:56 (6) | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:30 (6) | 07:30 | 08:17 09:38 (4)

| 16:33    23    10:14 (4) | 17:25 | 18:16    17    08:13 (6) | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45    21    08:51 (6) | 16:44 | 16:14    20    09:58 (4)

 10 | 08:27 09:50 (4) | 07:49 | 06:51 07:58 (6) | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 08:31 (6) | 07:32 | 08:18 09:39 (4)

| 16:34    25    10:15 (4) | 17:27 | 18:18    14    08:12 (6) | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43    20    08:51 (6) | 16:42 | 16:13    19    09:58 (4)

 11 | 08:27 09:50 (4) | 07:47 | 06:49 07:59 (6) | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 08:31 (6) | 07:34 | 08:19 09:40 (4)

| 16:36    25    10:15 (4) | 17:29 | 18:19    10    08:09 (6) | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40    19    08:50 (6) | 16:40 | 16:13    18    09:58 (4)

 12 | 08:26 09:50 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:31 (6) | 07:35 | 08:20 09:41 (4)

| 16:37    26    10:16 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38    18    08:49 (6) | 16:39 | 16:13    18    09:59 (4)

 13 | 08:26 09:51 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:32 (6) | 07:37 09:35 (4) | 08:21 09:42 (4)

| 16:39    26    10:17 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    15    08:47 (6) | 16:37    11    09:46 (4) | 16:13    17    09:59 (4)

 14 | 08:25 09:51 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:34 (6) | 07:39 09:32 (4) | 08:22 09:42 (4)

| 16:40    26    10:17 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    12    08:46 (6) | 16:36    15    09:47 (4) | 16:13    16    09:58 (4)

 15 | 08:24 09:52 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:37 (6) | 07:41 09:31 (4) | 08:23 09:43 (4)

| 16:42    26    10:18 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32     5    08:42 (6) | 16:34    18    09:49 (4) | 16:13    15    09:58 (4)

 16 | 08:23 09:52 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 | 07:42 09:31 (4) | 08:24 09:44 (4)

| 16:43    26    10:18 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30 | 16:33    19    09:50 (4) | 16:13    14    09:58 (4)

 17 | 08:22 09:52 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 | 07:44 09:30 (4) | 08:24 09:45 (4)

| 16:45    27    10:19 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27 | 16:32    21    09:51 (4) | 16:14    14    09:59 (4)

 18 | 08:21 09:53 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 | 07:46 09:30 (4) | 08:25 09:46 (4)

| 16:46    26    10:19 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25 | 16:30    23    09:53 (4) | 16:14    13    09:59 (4)

 19 | 08:20 09:52 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 | 07:47 09:30 (4) | 08:26 09:46 (4)

| 16:48    26    10:18 (4) | 17:44 | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23 | 16:29    24    09:54 (4) | 16:14    13    09:59 (4)

 20 | 08:19 09:53 (4) | 07:30 | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 | 07:49 09:30 (4) | 08:27 09:47 (4)

| 16:50    26    10:19 (4) | 17:46 | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21 | 16:28    24    09:54 (4) | 16:14    13    10:00 (4)

 21 | 08:18 09:54 (4) | 07:28 | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 | 07:51 09:29 (4) | 08:27 09:48 (4)

| 16:51    25    10:19 (4) | 17:47 | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19 | 16:27    25    09:54 (4) | 16:15    12    10:00 (4)

 22 | 08:17 09:55 (4) | 07:26 | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:29 (4) | 08:28 09:48 (4)

| 16:53    24    10:19 (4) | 17:49 | 18:38 | 20:31 | 21:18 | 21:45 | 21:28 | 20:34 | 19:24 | 18:17 | 16:26    26    09:55 (4) | 16:15    12    10:00 (4)

 23 | 08:16 09:55 (4) | 07:23 | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 | 07:54 09:29 (4) | 08:28 09:48 (4)

| 16:55    24    10:19 (4) | 17:51 | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:21 | 18:15 | 16:24    27    09:56 (4) | 16:16    12    10:00 (4)

 24 | 08:15 09:56 (4) | 07:21 | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:30 (4) | 08:29 09:49 (4)

| 16:56    23    10:19 (4) | 17:53 | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    26    09:56 (4) | 16:16    13    10:02 (4)

 25 | 08:14 09:57 (4) | 07:19 | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:29 (4) | 08:29 09:49 (4)

| 16:58    22    10:19 (4) | 17:55 | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    27    09:56 (4) | 16:17    13    10:02 (4)

 26 | 08:12 09:58 (4) | 07:17 | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:30 (4) | 08:29 09:49 (4)

| 17:00    19    10:17 (4) | 17:56 | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    26    09:56 (4) | 16:18    13    10:02 (4)

 27 | 08:11 09:59 (4) | 07:15 08:03 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:31 (4) | 08:30 09:49 (4)

| 17:02    18    10:17 (4) | 17:58     9    08:12 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    26    09:57 (4) | 16:18    14    10:03 (4)

 28 | 08:10 10:01 (4) | 07:13 08:00 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:31 (4) | 08:30 09:50 (4)

| 17:03    14    10:15 (4) | 18:00    13    08:13 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    27    09:58 (4) | 16:19    15    10:05 (4)

 29 | 08:08 10:03 (4) | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:31 (4) | 08:30 09:50 (4)

| 17:05    11    10:14 (4) | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    26    09:57 (4) | 16:20    15    10:05 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:32 (4) | 08:30 09:50 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    26    09:58 (4) | 16:21    16    10:06 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:49 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    17    10:06 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   652 |    22 |   198 | | | | | | |   225 |   417 |   523



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 7

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: G - IP G

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:51 (4) | 08:04 | 07:11 07:59 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:35 (4)

| 16:23    20    10:11 (4) | 17:11 | 18:02    18    08:17 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    25    10:00 (4)

  2 | 08:30 09:51 (4) | 08:02 | 07:09 07:58 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:36 (4)

| 16:24    21    10:12 (4) | 17:12 | 18:04    20    08:18 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    25    10:01 (4)

  3 | 08:30 09:52 (4) | 08:01 | 07:06 07:58 (6) | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 08:39 (6) | 07:19 | 08:09 09:36 (4)

| 16:25    21    10:13 (4) | 17:14 | 18:05    20    08:18 (6) | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58    10    08:49 (6) | 16:54 | 16:16    25    10:01 (4)

  4 | 08:30 09:51 (4) | 07:59 | 07:04 07:57 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 08:37 (6) | 07:21 | 08:10 09:37 (4)

| 16:26    22    10:13 (4) | 17:16 | 18:07    21    08:18 (6) | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56    14    08:51 (6) | 16:52 | 16:16    24    10:01 (4)

  5 | 08:29 09:52 (4) | 07:57 | 07:02 07:57 (6) | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 08:35 (6) | 07:23 | 08:12 09:37 (4)

| 16:28    22    10:14 (4) | 17:18 | 18:09    21    08:18 (6) | 20:02 | 20:52 | 21:35 | 21:43 | 21:07 | 20:03 | 18:54    17    08:52 (6) | 16:50 | 16:15    24    10:01 (4)

  6 | 08:29 09:51 (4) | 07:56 | 07:00 07:57 (6) | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 08:34 (6) | 07:25 | 08:13 09:38 (4)

| 16:29    24    10:15 (4) | 17:20 | 18:11    20    08:17 (6) | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52    19    08:53 (6) | 16:48 | 16:15    23    10:01 (4)

  7 | 08:29 09:52 (4) | 07:54 | 06:58 07:57 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:33 (6) | 07:26 | 08:14 09:39 (4)

| 16:30    24    10:16 (4) | 17:22 | 18:12    20    08:17 (6) | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49    20    08:53 (6) | 16:47 | 16:14    23    10:02 (4)

  8 | 08:28 09:52 (4) | 07:52 | 06:55 07:57 (6) | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 08:32 (6) | 07:28 | 08:16 09:39 (4)

| 16:31    24    10:16 (4) | 17:24 | 18:14    18    08:15 (6) | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47    21    08:53 (6) | 16:45 | 16:14    22    10:01 (4)

  9 | 08:28 09:53 (4) | 07:51 | 06:53 07:58 (6) | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:32 (6) | 07:30 | 08:17 09:40 (4)

| 16:33    24    10:17 (4) | 17:25 | 18:16    16    08:14 (6) | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45    21    08:53 (6) | 16:44 | 16:14    21    10:01 (4)

 10 | 08:27 09:53 (4) | 07:49 | 06:51 08:00 (6) | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 08:32 (6) | 07:32 | 08:18 09:41 (4)

| 16:34    25    10:18 (4) | 17:27 | 18:18    12    08:12 (6) | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43    21    08:53 (6) | 16:42 | 16:13    20    10:01 (4)

 11 | 08:27 09:52 (4) | 07:47 | 06:49 08:02 (6) | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 08:32 (6) | 07:34 | 08:19 09:41 (4)

| 16:36    26    10:18 (4) | 17:29 | 18:19     6    08:08 (6) | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40    20    08:52 (6) | 16:40 | 16:13    20    10:01 (4)

 12 | 08:26 09:53 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:32 (6) | 07:35 | 08:20 09:43 (4)

| 16:37    25    10:18 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38    19    08:51 (6) | 16:39 | 16:13    19    10:02 (4)

 13 | 08:26 09:54 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:33 (6) | 07:37 09:41 (4) | 08:21 09:44 (4)

| 16:39    26    10:20 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    17    08:50 (6) | 16:37     4    09:45 (4) | 16:13    18    10:02 (4)

 14 | 08:25 09:54 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:34 (6) | 07:39 09:37 (4) | 08:22 09:43 (4)

| 16:40    26    10:20 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    14    08:48 (6) | 16:36    11    09:48 (4) | 16:13    19    10:02 (4)

 15 | 08:24 09:54 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:36 (6) | 07:41 09:35 (4) | 08:23 09:44 (4)

| 16:42    27    10:21 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32    10    08:46 (6) | 16:34    15    09:50 (4) | 16:13    18    10:02 (4)

 16 | 08:23 09:54 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 | 07:42 09:34 (4) | 08:24 09:45 (4)

| 16:43    27    10:21 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30 | 16:33    18    09:52 (4) | 16:13    17    10:02 (4)

 17 | 08:22 09:55 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 | 07:44 09:33 (4) | 08:24 09:46 (4)

| 16:45    26    10:21 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27 | 16:32    20    09:53 (4) | 16:14    17    10:03 (4)

 18 | 08:21 09:55 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 | 07:46 09:33 (4) | 08:25 09:47 (4)

| 16:46    27    10:22 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25 | 16:30    21    09:54 (4) | 16:14    16    10:03 (4)

 19 | 08:20 09:55 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 | 07:47 09:33 (4) | 08:26 09:47 (4)

| 16:48    26    10:21 (4) | 17:44 | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23 | 16:29    23    09:56 (4) | 16:14    16    10:03 (4)

 20 | 08:19 09:56 (4) | 07:30 | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 | 07:49 09:33 (4) | 08:27 09:48 (4)

| 16:50    25    10:21 (4) | 17:46 | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21 | 16:28    24    09:57 (4) | 16:14    16    10:04 (4)

 21 | 08:18 09:57 (4) | 07:28 | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 | 07:51 09:32 (4) | 08:27 09:49 (4)

| 16:51    24    10:21 (4) | 17:47 | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19 | 16:27    24    09:56 (4) | 16:15    16    10:05 (4)

 22 | 08:17 09:58 (4) | 07:26 | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:32 (4) | 08:28 09:49 (4)

| 16:53    24    10:22 (4) | 17:49 | 18:38 | 20:31 | 21:18 | 21:45 | 21:28 | 20:34 | 19:24 | 18:17 | 16:26    25    09:57 (4) | 16:15    16    10:05 (4)

 23 | 08:16 09:58 (4) | 07:23 | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 | 07:54 09:32 (4) | 08:28 09:49 (4)

| 16:55    23    10:21 (4) | 17:51 | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:21 | 18:15 | 16:24    26    09:58 (4) | 16:16    16    10:05 (4)

 24 | 08:15 09:59 (4) | 07:21 | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:32 (4) | 08:29 09:50 (4)

| 16:56    22    10:21 (4) | 17:53 | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    27    09:59 (4) | 16:16    16    10:06 (4)

 25 | 08:14 10:00 (4) | 07:19 | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:32 (4) | 08:29 09:50 (4)

| 16:58    20    10:20 (4) | 17:55 | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    26    09:58 (4) | 16:17    16    10:06 (4)

 26 | 08:12 10:01 (4) | 07:17 08:07 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:32 (4) | 08:29 09:50 (4)

| 17:00    18    10:19 (4) | 17:56     4    08:11 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    27    09:59 (4) | 16:18    17    10:07 (4)

 27 | 08:11 10:03 (4) | 07:15 08:03 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:33 (4) | 08:30 09:50 (4)

| 17:02    15    10:18 (4) | 17:58    12    08:15 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    27    10:00 (4) | 16:18    17    10:07 (4)

 28 | 08:10 10:05 (4) | 07:13 08:00 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:34 (4) | 08:30 09:51 (4)

| 17:03    11    10:16 (4) | 18:00    16    08:16 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    26    10:00 (4) | 16:19    18    10:09 (4)

 29 | 08:08 10:10 (4) | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:34 (4) | 08:30 09:51 (4)

| 17:05     2    10:12 (4) | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    26    10:00 (4) | 16:20    18    10:09 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:35 (4) | 08:30 09:51 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    26    10:01 (4) | 16:21    19    10:10 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:51 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    19    10:10 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   647 |    32 |   192 | | | | | | |   223 |   396 |   596



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 8

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: H - IP H

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:44 (4) | 08:04 | 07:11 07:58 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:26 (4)

| 16:23    16    10:00 (4) | 17:11 | 18:02    18    08:16 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    24    09:50 (4)

  2 | 08:30 09:44 (4) | 08:02 | 07:09 07:57 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:28 (4)

| 16:24    17    10:01 (4) | 17:12 | 18:04    19    08:16 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    22    09:50 (4)

  3 | 08:30 09:45 (4) | 08:01 | 07:06 07:57 (6) | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:28 (4)

| 16:25    17    10:02 (4) | 17:14 | 18:05    20    08:17 (6) | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    22    09:50 (4)

  4 | 08:30 09:44 (4) | 07:59 | 07:04 07:56 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 08:39 (6) | 07:21 | 08:11 09:29 (4)

| 16:26    18    10:02 (4) | 17:16 | 18:07    20    08:16 (6) | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56     8    08:47 (6) | 16:52 | 16:16    22    09:51 (4)

  5 | 08:30 09:44 (4) | 07:57 | 07:02 07:56 (6) | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 08:35 (6) | 07:23 | 08:12 09:29 (4)

| 16:28    19    10:03 (4) | 17:18 | 18:09    20    08:16 (6) | 20:02 | 20:52 | 21:35 | 21:43 | 21:07 | 20:03 | 18:54    13    08:48 (6) | 16:50 | 16:15    21    09:50 (4)

  6 | 08:29 09:44 (4) | 07:56 | 07:00 07:57 (6) | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 08:34 (6) | 07:25 | 08:13 09:30 (4)

| 16:29    20    10:04 (4) | 17:20 | 18:11    18    08:15 (6) | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52    16    08:50 (6) | 16:49 | 16:15    20    09:50 (4)

  7 | 08:29 09:44 (4) | 07:54 | 06:58 07:57 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:33 (6) | 07:26 | 08:14 09:31 (4)

| 16:30    21    10:05 (4) | 17:22 | 18:12    17    08:14 (6) | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49    18    08:51 (6) | 16:47 | 16:14    20    09:51 (4)

  8 | 08:28 09:44 (4) | 07:52 | 06:55 07:58 (6) | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 08:31 (6) | 07:28 | 08:16 09:32 (4)

| 16:31    21    10:05 (4) | 17:24 | 18:14    14    08:12 (6) | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47    19    08:50 (6) | 16:45 | 16:14    18    09:50 (4)

  9 | 08:28 09:45 (4) | 07:51 | 06:53 07:59 (6) | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:31 (6) | 07:30 | 08:17 09:33 (4)

| 16:33    22    10:07 (4) | 17:25 | 18:16    11    08:10 (6) | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45    20    08:51 (6) | 16:44 | 16:14    17    09:50 (4)

 10 | 08:27 09:45 (4) | 07:49 | 06:51 08:04 (6) | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 08:31 (6) | 07:32 | 08:18 09:33 (4)

| 16:34    22    10:07 (4) | 17:27 | 18:18     2    08:06 (6) | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43    20    08:51 (6) | 16:42 | 16:13    17    09:50 (4)

 11 | 08:27 09:44 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 08:31 (6) | 07:34 | 08:19 09:34 (4)

| 16:36    24    10:08 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40    20    08:51 (6) | 16:40 | 16:13    16    09:50 (4)

 12 | 08:26 09:44 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:30 (6) | 07:35 | 08:20 09:36 (4)

| 16:37    24    10:08 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38    19    08:49 (6) | 16:39 | 16:13    15    09:51 (4)

 13 | 08:26 09:45 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:31 (6) | 07:37 09:30 (4) | 08:21 09:37 (4)

| 16:39    25    10:10 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    18    08:49 (6) | 16:37     8    09:38 (4) | 16:13    14    09:51 (4)

 14 | 08:25 09:45 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:32 (6) | 07:39 09:27 (4) | 08:22 09:37 (4)

| 16:40    25    10:10 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    16    08:48 (6) | 16:36    12    09:39 (4) | 16:13    13    09:50 (4)

 15 | 08:24 09:46 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:34 (6) | 07:41 09:25 (4) | 08:23 09:38 (4)

| 16:42    24    10:10 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32    12    08:46 (6) | 16:34    16    09:41 (4) | 16:13    12    09:50 (4)

 16 | 08:23 09:46 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:35 (6) | 07:42 09:25 (4) | 08:24 09:39 (4)

| 16:43    25    10:11 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30     7    08:42 (6) | 16:33    18    09:43 (4) | 16:13    11    09:50 (4)

 17 | 08:22 09:46 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 | 07:44 09:24 (4) | 08:24 09:40 (4)

| 16:45    25    10:11 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27 | 16:32    20    09:44 (4) | 16:14    10    09:50 (4)

 18 | 08:21 09:47 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 | 07:46 09:24 (4) | 08:25 09:41 (4)

| 16:46    25    10:12 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25 | 16:30    21    09:45 (4) | 16:14    10    09:51 (4)

 19 | 08:20 09:46 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 | 07:47 09:24 (4) | 08:26 09:41 (4)

| 16:48    25    10:11 (4) | 17:44 | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23 | 16:29    22    09:46 (4) | 16:14     9    09:50 (4)

 20 | 08:19 09:47 (4) | 07:30 | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 | 07:49 09:24 (4) | 08:27 09:42 (4)

| 16:50    24    10:11 (4) | 17:46 | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21 | 16:28    23    09:47 (4) | 16:14     9    09:51 (4)

 21 | 08:18 09:48 (4) | 07:28 | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 | 07:51 09:23 (4) | 08:27 09:43 (4)

| 16:51    24    10:12 (4) | 17:47 | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19 | 16:27    24    09:47 (4) | 16:15     9    09:52 (4)

 22 | 08:17 09:49 (4) | 07:26 | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:23 (4) | 08:28 09:43 (4)

| 16:53    23    10:12 (4) | 17:49 | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17 | 16:26    25    09:48 (4) | 16:15     9    09:52 (4)

 23 | 08:16 09:49 (4) | 07:23 | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 | 07:54 09:23 (4) | 08:28 09:43 (4)

| 16:55    22    10:11 (4) | 17:51 | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15 | 16:24    25    09:48 (4) | 16:16     9    09:52 (4)

 24 | 08:15 09:50 (4) | 07:21 | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:24 (4) | 08:29 09:44 (4)

| 16:56    21    10:11 (4) | 17:53 | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    25    09:49 (4) | 16:16     9    09:53 (4)

 25 | 08:14 09:51 (4) | 07:19 | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:23 (4) | 08:29 09:44 (4)

| 16:58    20    10:11 (4) | 17:55 | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    25    09:48 (4) | 16:17     9    09:53 (4)

 26 | 08:12 09:52 (4) | 07:17 08:03 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:24 (4) | 08:29 09:44 (4)

| 17:00    18    10:10 (4) | 17:56     9    08:12 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    25    09:49 (4) | 16:18    10    09:54 (4)

 27 | 08:11 09:54 (4) | 07:15 08:01 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:25 (4) | 08:30 09:44 (4)

| 17:02    15    10:09 (4) | 17:58    13    08:14 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    25    09:50 (4) | 16:18    11    09:55 (4)

 28 | 08:10 09:55 (4) | 07:13 07:58 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:26 (4) | 08:30 09:45 (4)

| 17:03    12    10:07 (4) | 18:00    17    08:15 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    24    09:50 (4) | 16:19    11    09:56 (4)

 29 | 08:08 09:58 (4) | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:25 (4) | 08:30 09:45 (4)

| 17:05     8    10:06 (4) | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    25    09:50 (4) | 16:20    12    09:57 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:26 (4) | 08:30 09:45 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    24    09:50 (4) | 16:21    13    09:58 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:44 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    14    09:58 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   602 |    39 |   159 | | | | | | |   206 |   387 |   438



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 9

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: I - IP I

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:43 (4) | 08:04 | 07:11 07:58 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:25 (4)

| 16:23    16    09:59 (4) | 17:11 | 18:02    19    08:17 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    23    09:48 (4)

  2 | 08:30 09:43 (4) | 08:02 | 07:09 07:58 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:26 (4)

| 16:24    17    10:00 (4) | 17:12 | 18:04    19    08:17 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    23    09:49 (4)

  3 | 08:30 09:43 (4) | 08:01 | 07:06 07:58 (6) | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:27 (4)

| 16:25    18    10:01 (4) | 17:14 | 18:05    20    08:18 (6) | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    22    09:49 (4)

  4 | 08:30 09:43 (4) | 07:59 | 07:04 07:57 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:28 (4)

| 16:26    18    10:01 (4) | 17:16 | 18:07    19    08:16 (6) | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    21    09:49 (4)

  5 | 08:30 09:43 (4) | 07:57 | 07:02 07:58 (6) | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 08:39 (6) | 07:23 | 08:12 09:28 (4)

| 16:28    19    10:02 (4) | 17:18 | 18:09    18    08:16 (6) | 20:02 | 20:52 | 21:35 | 21:43 | 21:07 | 20:03 | 18:54     8    08:47 (6) | 16:50 | 16:15    21    09:49 (4)

  6 | 08:29 09:43 (4) | 07:56 | 07:00 07:58 (6) | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 08:36 (6) | 07:25 | 08:13 09:29 (4)

| 16:29    19    10:02 (4) | 17:20 | 18:11    17    08:15 (6) | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52    13    08:49 (6) | 16:49 | 16:15    20    09:49 (4)

  7 | 08:29 09:43 (4) | 07:54 | 06:58 08:00 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:35 (6) | 07:26 | 08:14 09:30 (4)

| 16:30    21    10:04 (4) | 17:22 | 18:12    14    08:14 (6) | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49    16    08:51 (6) | 16:47 | 16:14    19    09:49 (4)

  8 | 08:28 09:43 (4) | 07:52 | 06:55 08:01 (6) | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 08:33 (6) | 07:28 | 08:16 09:31 (4)

| 16:31    21    10:04 (4) | 17:24 | 18:14    10    08:11 (6) | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47    18    08:51 (6) | 16:45 | 16:14    18    09:49 (4)

  9 | 08:28 09:44 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:32 (6) | 07:30 | 08:17 09:31 (4)

| 16:33    22    10:06 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45    19    08:51 (6) | 16:44 | 16:14    18    09:49 (4)

 10 | 08:27 09:43 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 08:32 (6) | 07:32 | 08:18 09:32 (4)

| 16:34    23    10:06 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43    20    08:52 (6) | 16:42 | 16:13    17    09:49 (4)

 11 | 08:27 09:43 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 08:32 (6) | 07:34 | 08:19 09:33 (4)

| 16:36    23    10:06 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40    20    08:52 (6) | 16:40 | 16:13    16    09:49 (4)

 12 | 08:26 09:43 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:31 (6) | 07:35 | 08:20 09:34 (4)

| 16:37    24    10:07 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38    19    08:50 (6) | 16:39 | 16:13    16    09:50 (4)

 13 | 08:26 09:44 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:32 (6) | 07:37 | 08:21 09:35 (4)

| 16:39    24    10:08 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    18    08:50 (6) | 16:37 | 16:13    15    09:50 (4)

 14 | 08:25 09:44 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:32 (6) | 07:39 09:27 (4) | 08:22 09:35 (4)

| 16:40    25    10:09 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    17    08:49 (6) | 16:36    10    09:37 (4) | 16:13    14    09:49 (4)

 15 | 08:24 09:45 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:33 (6) | 07:41 09:25 (4) | 08:23 09:36 (4)

| 16:42    24    10:09 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32    15    08:48 (6) | 16:34    14    09:39 (4) | 16:13    13    09:49 (4)

 16 | 08:23 09:45 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:34 (6) | 07:42 09:24 (4) | 08:24 09:37 (4)

| 16:43    24    10:09 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30    12    08:46 (6) | 16:33    17    09:41 (4) | 16:13    12    09:49 (4)

 17 | 08:22 09:45 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:37 (6) | 07:44 09:24 (4) | 08:24 09:38 (4)

| 16:45    25    10:10 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27     6    08:43 (6) | 16:32    18    09:42 (4) | 16:14    11    09:49 (4)

 18 | 08:21 09:46 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 | 07:46 09:23 (4) | 08:25 09:39 (4)

| 16:46    24    10:10 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25 | 16:30    20    09:43 (4) | 16:14    11    09:50 (4)

 19 | 08:20 09:45 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 | 07:47 09:23 (4) | 08:26 09:39 (4)

| 16:48    25    10:10 (4) | 17:44 | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23 | 16:29    21    09:44 (4) | 16:14    10    09:49 (4)

 20 | 08:19 09:46 (4) | 07:30 | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 | 07:49 09:23 (4) | 08:27 09:40 (4)

| 16:50    24    10:10 (4) | 17:46 | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21 | 16:28    22    09:45 (4) | 16:14    10    09:50 (4)

 21 | 08:18 09:47 (4) | 07:28 | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 | 07:51 09:22 (4) | 08:27 09:41 (4)

| 16:51    23    10:10 (4) | 17:47 | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19 | 16:27    23    09:45 (4) | 16:15    10    09:51 (4)

 22 | 08:17 09:48 (4) | 07:26 | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:22 (4) | 08:28 09:41 (4)

| 16:53    22    10:10 (4) | 17:49 | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17 | 16:26    24    09:46 (4) | 16:15    10    09:51 (4)

 23 | 08:16 09:48 (4) | 07:23 | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 | 07:54 09:22 (4) | 08:28 09:41 (4)

| 16:55    21    10:09 (4) | 17:51 | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15 | 16:24    25    09:47 (4) | 16:16    10    09:51 (4)

 24 | 08:15 09:49 (4) | 07:21 | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:23 (4) | 08:29 09:42 (4)

| 16:56    20    10:09 (4) | 17:53 | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    24    09:47 (4) | 16:16    10    09:52 (4)

 25 | 08:14 09:51 (4) | 07:19 08:04 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:22 (4) | 08:29 09:42 (4)

| 16:58    18    10:09 (4) | 17:55     9    08:13 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    25    09:47 (4) | 16:17    11    09:53 (4)

 26 | 08:12 09:51 (4) | 07:17 08:02 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:23 (4) | 08:29 09:42 (4)

| 17:00    17    10:08 (4) | 17:56    13    08:15 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    24    09:47 (4) | 16:18    11    09:53 (4)

 27 | 08:11 09:53 (4) | 07:15 08:01 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:24 (4) | 08:30 09:42 (4)

| 17:02    14    10:07 (4) | 17:58    16    08:17 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    24    09:48 (4) | 16:18    12    09:54 (4)

 28 | 08:10 09:55 (4) | 07:13 07:59 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:24 (4) | 08:30 09:43 (4)

| 17:03    10    10:05 (4) | 18:00    17    08:16 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    25    09:49 (4) | 16:19    13    09:56 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:24 (4) | 08:30 09:43 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    24    09:48 (4) | 16:20    13    09:56 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:25 (4) | 08:30 09:43 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    24    09:49 (4) | 16:21    14    09:57 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:42 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    15    09:57 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   581 |    55 |   136 | | | | | | |   201 |   364 |   459



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 10

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: J - IP J

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:43 (4) | 08:04 | 07:11 08:00 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:27 (4)

| 16:23    19    10:02 (4) | 17:11 | 18:02    20    08:20 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    24    09:51 (4)

  2 | 08:30 09:44 (4) | 08:02 | 07:09 08:00 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:28 (4)

| 16:24    19    10:03 (4) | 17:12 | 18:04    20    08:20 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    23    09:51 (4)

  3 | 08:30 09:44 (4) | 08:01 | 07:06 08:01 (6) | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:28 (4)

| 16:25    20    10:04 (4) | 17:14 | 18:05    19    08:20 (6) | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    23    09:51 (4)

  4 | 08:30 09:44 (4) | 07:59 | 07:04 08:00 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:29 (4)

| 16:26    20    10:04 (4) | 17:16 | 18:07    18    08:18 (6) | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    23    09:52 (4)

  5 | 08:30 09:44 (4) | 07:57 | 07:02 08:01 (6) | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:30 (4)

| 16:28    21    10:05 (4) | 17:18 | 18:09    16    08:17 (6) | 20:02 | 20:52 | 21:35 | 21:43 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    22    09:52 (4)

  6 | 08:29 09:44 (4) | 07:56 | 07:00 08:02 (6) | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 08:42 (6) | 07:25 | 08:13 09:30 (4)

| 16:29    21    10:05 (4) | 17:20 | 18:11    14    08:16 (6) | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52     6    08:48 (6) | 16:49 | 16:15    21    09:51 (4)

  7 | 08:29 09:44 (4) | 07:54 | 06:58 08:05 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:39 (6) | 07:26 | 08:14 09:31 (4)

| 16:30    23    10:07 (4) | 17:22 | 18:12     9    08:14 (6) | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49    12    08:51 (6) | 16:47 | 16:14    21    09:52 (4)

  8 | 08:28 09:44 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 08:37 (6) | 07:28 | 08:16 09:32 (4)

| 16:31    23    10:07 (4) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47    15    08:52 (6) | 16:45 | 16:14    20    09:52 (4)

  9 | 08:28 09:45 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:36 (6) | 07:30 | 08:17 09:32 (4)

| 16:33    23    10:08 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45    17    08:53 (6) | 16:44 | 16:14    20    09:52 (4)

 10 | 08:27 09:45 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 08:35 (6) | 07:32 | 08:18 09:33 (4)

| 16:34    23    10:08 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43    18    08:53 (6) | 16:42 | 16:13    19    09:52 (4)

 11 | 08:27 09:45 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 08:35 (6) | 07:34 | 08:19 09:33 (4)

| 16:36    24    10:09 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40    19    08:54 (6) | 16:40 | 16:13    19    09:52 (4)

 12 | 08:26 09:45 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:34 (6) | 07:35 | 08:20 09:35 (4)

| 16:37    24    10:09 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38    19    08:53 (6) | 16:39 | 16:13    18    09:53 (4)

 13 | 08:26 09:46 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:34 (6) | 07:37 | 08:21 09:36 (4)

| 16:39    24    10:10 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    19    08:53 (6) | 16:37 | 16:13    17    09:53 (4)

 14 | 08:25 09:46 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:34 (6) | 07:39 | 08:22 09:36 (4)

| 16:40    25    10:11 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    19    08:53 (6) | 16:36 | 16:13    16    09:52 (4)

 15 | 08:24 09:47 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:35 (6) | 07:41 09:31 (4) | 08:23 09:36 (4)

| 16:42    24    10:11 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32    17    08:52 (6) | 16:34     6    09:37 (4) | 16:13    17    09:53 (4)

 16 | 08:23 09:47 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:34 (6) | 07:42 09:29 (4) | 08:24 09:37 (4)

| 16:43    24    10:11 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30    16    08:50 (6) | 16:33    11    09:40 (4) | 16:13    16    09:53 (4)

 17 | 08:22 09:48 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:36 (6) | 07:44 09:27 (4) | 08:24 09:38 (4)

| 16:45    24    10:12 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27    13    08:49 (6) | 16:32    15    09:42 (4) | 16:14    16    09:54 (4)

 18 | 08:21 09:48 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:38 (6) | 07:46 09:27 (4) | 08:25 09:39 (4)

| 16:46    24    10:12 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25     8    08:46 (6) | 16:30    17    09:44 (4) | 16:14    15    09:54 (4)

 19 | 08:20 09:48 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 | 07:47 09:26 (4) | 08:26 09:39 (4)

| 16:48    23    10:11 (4) | 17:44 | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23 | 16:29    19    09:45 (4) | 16:14    15    09:54 (4)

 20 | 08:19 09:49 (4) | 07:30 | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 | 07:49 09:26 (4) | 08:27 09:40 (4)

| 16:50    22    10:11 (4) | 17:46 | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21 | 16:28    20    09:46 (4) | 16:14    14    09:54 (4)

 21 | 08:18 09:50 (4) | 07:28 | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 | 07:51 09:25 (4) | 08:27 09:41 (4)

| 16:51    21    10:11 (4) | 17:47 | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19 | 16:27    21    09:46 (4) | 16:15    14    09:55 (4)

 22 | 08:17 09:51 (4) | 07:26 | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:25 (4) | 08:28 09:41 (4)

| 16:53    20    10:11 (4) | 17:49 | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17 | 16:26    22    09:47 (4) | 16:15    14    09:55 (4)

 23 | 08:16 09:51 (4) | 07:23 | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 | 07:54 09:25 (4) | 08:28 09:41 (4)

| 16:55    19    10:10 (4) | 17:51 | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15 | 16:24    23    09:48 (4) | 16:16    14    09:55 (4)

 24 | 08:15 09:53 (4) | 07:21 08:06 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:25 (4) | 08:29 09:42 (4)

| 16:56    17    10:10 (4) | 17:53    10    08:16 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    24    09:49 (4) | 16:16    15    09:57 (4)

 25 | 08:14 09:54 (4) | 07:19 08:04 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:25 (4) | 08:29 09:42 (4)

| 16:58    15    10:09 (4) | 17:55    14    08:18 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    24    09:49 (4) | 16:17    15    09:57 (4)

 26 | 08:12 09:56 (4) | 07:17 08:03 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:25 (4) | 08:29 09:42 (4)

| 17:00    11    10:07 (4) | 17:56    16    08:19 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    24    09:49 (4) | 16:18    15    09:57 (4)

 27 | 08:11 09:59 (4) | 07:15 08:02 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:26 (4) | 08:30 09:42 (4)

| 17:02     6    10:05 (4) | 17:58    18    08:20 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    24    09:50 (4) | 16:18    16    09:58 (4)

 28 | 08:10 | 07:13 08:01 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:26 (4) | 08:30 09:43 (4)

| 17:03 | 18:00    19    08:20 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    25    09:51 (4) | 16:19    16    09:59 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:26 (4) | 08:30 09:44 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    24    09:50 (4) | 16:20    16    10:00 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:27 (4) | 08:30 09:44 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    24    09:51 (4) | 16:21    17    10:01 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:43 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    18    10:01 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   559 |    77 |   116 | | | | | | |   198 |   323 |   549
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WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 11

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: K - IP K

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:44 (4) | 08:04 | 07:11 08:02 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:28 (4)

| 16:23    20    10:04 (4) | 17:11 | 18:02    19    08:21 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    24    09:52 (4)

  2 | 08:30 09:44 (4) | 08:02 | 07:09 08:02 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:29 (4)

| 16:24    21    10:05 (4) | 17:12 | 18:04    19    08:21 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    24    09:53 (4)

  3 | 08:30 09:45 (4) | 08:01 | 07:06 08:03 (6) | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:29 (4)

| 16:25    21    10:06 (4) | 17:14 | 18:05    18    08:21 (6) | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    24    09:53 (4)

  4 | 08:30 09:44 (4) | 07:59 | 07:04 08:03 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:30 (4)

| 16:26    22    10:06 (4) | 17:16 | 18:07    16    08:19 (6) | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    23    09:53 (4)

  5 | 08:30 09:45 (4) | 07:57 | 07:02 08:04 (6) | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:31 (4)

| 16:28    22    10:07 (4) | 17:18 | 18:09    14    08:18 (6) | 20:02 | 20:52 | 21:35 | 21:43 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    22    09:53 (4)

  6 | 08:29 09:45 (4) | 07:56 | 07:00 08:06 (6) | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:31 (4)

| 16:29    22    10:07 (4) | 17:20 | 18:11    10    08:16 (6) | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15    22    09:53 (4)

  7 | 08:29 09:45 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:43 (6) | 07:26 | 08:14 09:32 (4)

| 16:30    23    10:08 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49     7    08:50 (6) | 16:47 | 16:14    22    09:54 (4)

  8 | 08:28 09:45 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 08:40 (6) | 07:28 | 08:16 09:33 (4)

| 16:31    23    10:08 (4) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47    12    08:52 (6) | 16:45 | 16:14    21    09:54 (4)

  9 | 08:28 09:46 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:38 (6) | 07:30 | 08:17 09:33 (4)

| 16:33    24    10:10 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45    15    08:53 (6) | 16:44 | 16:14    21    09:54 (4)

 10 | 08:27 09:46 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 08:37 (6) | 07:32 | 08:18 09:34 (4)

| 16:34    24    10:10 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43    17    08:54 (6) | 16:42 | 16:13    20    09:54 (4)

 11 | 08:27 09:46 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 08:37 (6) | 07:34 | 08:19 09:34 (4)

| 16:36    24    10:10 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40    18    08:55 (6) | 16:40 | 16:13    20    09:54 (4)

 12 | 08:26 09:46 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:35 (6) | 07:35 | 08:20 09:36 (4)

| 16:37    24    10:10 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38    19    08:54 (6) | 16:39 | 16:13    19    09:55 (4)

 13 | 08:26 09:47 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:35 (6) | 07:37 | 08:21 09:36 (4)

| 16:39    25    10:12 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    20    08:55 (6) | 16:37 | 16:13    19    09:55 (4)

 14 | 08:25 09:48 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:35 (6) | 07:39 | 08:22 09:36 (4)

| 16:40    24    10:12 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    19    08:54 (6) | 16:36 | 16:13    18    09:54 (4)

 15 | 08:24 09:48 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:36 (6) | 07:41 | 08:23 09:37 (4)

| 16:42    24    10:12 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32    18    08:54 (6) | 16:34 | 16:13    18    09:55 (4)

 16 | 08:23 09:49 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:35 (6) | 07:42 09:33 (4) | 08:24 09:38 (4)

| 16:43    23    10:12 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30    17    08:52 (6) | 16:33     6    09:39 (4) | 16:13    17    09:55 (4)

 17 | 08:22 09:49 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:36 (6) | 07:44 09:30 (4) | 08:24 09:39 (4)

| 16:45    24    10:13 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27    15    08:51 (6) | 16:32    12    09:42 (4) | 16:14    17    09:56 (4)

 18 | 08:21 09:50 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:38 (6) | 07:46 09:29 (4) | 08:25 09:39 (4)

| 16:46    23    10:13 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25    12    08:50 (6) | 16:30    15    09:44 (4) | 16:14    17    09:56 (4)

 19 | 08:20 09:50 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:40 (6) | 07:47 09:28 (4) | 08:26 09:39 (4)

| 16:48    22    10:12 (4) | 17:44 | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23     7    08:47 (6) | 16:29    17    09:45 (4) | 16:14    17    09:56 (4)

 20 | 08:19 09:51 (4) | 07:30 | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 | 07:49 09:28 (4) | 08:27 09:40 (4)

| 16:50    21    10:12 (4) | 17:46 | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21 | 16:28    19    09:47 (4) | 16:14    17    09:57 (4)

 21 | 08:18 09:52 (4) | 07:28 | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 | 07:51 09:27 (4) | 08:27 09:41 (4)

| 16:51    20    10:12 (4) | 17:47 | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19 | 16:27    20    09:47 (4) | 16:15    17    09:58 (4)

 22 | 08:17 09:53 (4) | 07:26 | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:27 (4) | 08:28 09:41 (4)

| 16:53    19    10:12 (4) | 17:49 | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17 | 16:26    21    09:48 (4) | 16:15    17    09:58 (4)

 23 | 08:16 09:53 (4) | 07:23 08:08 (6) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 | 07:54 09:27 (4) | 08:28 09:41 (4)

| 16:55    17    10:10 (4) | 17:51     9    08:17 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15 | 16:24    22    09:49 (4) | 16:16    17    09:58 (4)

 24 | 08:15 09:55 (4) | 07:21 08:06 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:27 (4) | 08:29 09:42 (4)

| 16:56    15    10:10 (4) | 17:53    13    08:19 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    23    09:50 (4) | 16:16    17    09:59 (4)

 25 | 08:14 09:57 (4) | 07:19 08:05 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:26 (4) | 08:29 09:42 (4)

| 16:58    12    10:09 (4) | 17:55    15    08:20 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    24    09:50 (4) | 16:17    17    09:59 (4)

 26 | 08:12 10:00 (4) | 07:17 08:04 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:27 (4) | 08:29 09:42 (4)

| 17:00     6    10:06 (4) | 17:56    17    08:21 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    23    09:50 (4) | 16:18    18    10:00 (4)

 27 | 08:11 | 07:15 08:03 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:27 (4) | 08:30 09:43 (4)

| 17:02 | 17:58    19    08:22 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    24    09:51 (4) | 16:18    17    10:00 (4)

 28 | 08:10 | 07:13 08:02 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:28 (4) | 08:30 09:44 (4)

| 17:03 | 18:00    19    08:21 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    24    09:52 (4) | 16:19    18    10:02 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:28 (4) | 08:30 09:44 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    24    09:52 (4) | 16:20    18    10:02 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:28 (4) | 08:30 09:44 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    24    09:52 (4) | 16:21    19    10:03 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:44 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    19    10:03 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   545 |    92 |    96 | | | | | | |   196 |   298 |   596



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 12

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: L - IP L

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:45 (4) | 08:04 | 07:11 08:04 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:30 (4)

| 16:23    21    10:06 (4) | 17:11 | 18:02    19    08:23 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    24    09:54 (4)

  2 | 08:30 09:45 (4) | 08:02 | 07:09 08:04 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:31 (4)

| 16:24    22    10:07 (4) | 17:12 | 18:04    18    08:22 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    23    09:54 (4)

  3 | 08:30 09:46 (4) | 08:01 | 07:06 08:05 (6) | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:31 (4)

| 16:25    22    10:08 (4) | 17:14 | 18:05    17    08:22 (6) | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    23    09:54 (4)

  4 | 08:30 09:45 (4) | 07:59 | 07:04 08:05 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:32 (4)

| 16:26    23    10:08 (4) | 17:16 | 18:07    15    08:20 (6) | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    23    09:55 (4)

  5 | 08:30 09:46 (4) | 07:57 | 07:02 08:07 (6) | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:32 (4)

| 16:28    23    10:09 (4) | 17:18 | 18:09    11    08:18 (6) | 20:02 | 20:52 | 21:35 | 21:43 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    23    09:55 (4)

  6 | 08:29 09:46 (4) | 07:56 | 07:00 08:11 (6) | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:32 (4)

| 16:29    23    10:09 (4) | 17:20 | 18:11     3    08:14 (6) | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15    23    09:55 (4)

  7 | 08:29 09:47 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:33 (4)

| 16:30    23    10:10 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49 | 16:47 | 16:14    23    09:56 (4)

  8 | 08:28 09:47 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 08:43 (6) | 07:28 | 08:16 09:34 (4)

| 16:31    23    10:10 (4) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47     8    08:51 (6) | 16:45 | 16:14    22    09:56 (4)

  9 | 08:28 09:47 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:41 (6) | 07:30 | 08:17 09:34 (4)

| 16:33    24    10:11 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45    13    08:54 (6) | 16:44 | 16:14    22    09:56 (4)

 10 | 08:27 09:47 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 08:40 (6) | 07:32 | 08:18 09:34 (4)

| 16:34    24    10:11 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43    15    08:55 (6) | 16:42 | 16:13    22    09:56 (4)

 11 | 08:27 09:48 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 08:39 (6) | 07:34 | 08:19 09:35 (4)

| 16:36    23    10:11 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40    17    08:56 (6) | 16:40 | 16:13    21    09:56 (4)

 12 | 08:26 09:48 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:37 (6) | 07:35 | 08:20 09:37 (4)

| 16:37    24    10:12 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38    19    08:56 (6) | 16:39 | 16:13    20    09:57 (4)

 13 | 08:26 09:49 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:37 (6) | 07:37 | 08:21 09:37 (4)

| 16:39    24    10:13 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    19    08:56 (6) | 16:37 | 16:13    20    09:57 (4)

 14 | 08:25 09:49 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:37 (6) | 07:39 | 08:22 09:37 (4)

| 16:40    24    10:13 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    19    08:56 (6) | 16:36 | 16:13    20    09:57 (4)

 15 | 08:24 09:50 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:37 (6) | 07:41 | 08:23 09:38 (4)

| 16:42    23    10:13 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32    19    08:56 (6) | 16:34 | 16:13    19    09:57 (4)

 16 | 08:23 09:50 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:36 (6) | 07:42 | 08:24 09:38 (4)

| 16:43    23    10:13 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30    18    08:54 (6) | 16:33 | 16:13    19    09:57 (4)

 17 | 08:22 09:51 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:37 (6) | 07:44 09:34 (4) | 08:24 09:39 (4)

| 16:45    23    10:14 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27    17    08:54 (6) | 16:32     7    09:41 (4) | 16:14    19    09:58 (4)

 18 | 08:21 09:52 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:38 (6) | 07:46 09:32 (4) | 08:25 09:40 (4)

| 16:46    22    10:14 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25    15    08:53 (6) | 16:30    12    09:44 (4) | 16:14    18    09:58 (4)

 19 | 08:20 09:52 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:40 (6) | 07:47 09:31 (4) | 08:26 09:40 (4)

| 16:48    21    10:13 (4) | 17:44 | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23    11    08:51 (6) | 16:29    15    09:46 (4) | 16:14    18    09:58 (4)

 20 | 08:19 09:53 (4) | 07:30 | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:43 (6) | 07:49 09:30 (4) | 08:27 09:41 (4)

| 16:50    20    10:13 (4) | 17:46 | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21     5    08:48 (6) | 16:28    17    09:47 (4) | 16:14    18    09:59 (4)

 21 | 08:18 09:54 (4) | 07:28 | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 | 07:51 09:29 (4) | 08:27 09:42 (4)

| 16:51    18    10:12 (4) | 17:47 | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19 | 16:27    18    09:47 (4) | 16:15    18    10:00 (4)

 22 | 08:17 09:55 (4) | 07:26 08:10 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:29 (4) | 08:28 09:42 (4)

| 16:53    17    10:12 (4) | 17:49     8    08:18 (6) | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17 | 16:26    20    09:49 (4) | 16:15    18    10:00 (4)

 23 | 08:16 09:56 (4) | 07:23 08:08 (6) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 | 07:54 09:29 (4) | 08:28 09:42 (4)

| 16:55    15    10:11 (4) | 17:51    12    08:20 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15 | 16:24    21    09:50 (4) | 16:16    18    10:00 (4)

 24 | 08:15 09:58 (4) | 07:21 08:06 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:29 (4) | 08:29 09:43 (4)

| 16:56    12    10:10 (4) | 17:53    16    08:22 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    22    09:51 (4) | 16:16    18    10:01 (4)

 25 | 08:14 10:01 (4) | 07:19 08:05 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:28 (4) | 08:29 09:43 (4)

| 16:58     7    10:08 (4) | 17:55    18    08:23 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    23    09:51 (4) | 16:17    18    10:01 (4)

 26 | 08:12 | 07:17 08:05 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:28 (4) | 08:29 09:43 (4)

| 17:00 | 17:56    18    08:23 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    23    09:51 (4) | 16:18    19    10:02 (4)

 27 | 08:11 | 07:15 08:05 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:29 (4) | 08:30 09:43 (4)

| 17:02 | 17:58    19    08:24 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    23    09:52 (4) | 16:18    19    10:02 (4)

 28 | 08:10 | 07:13 08:04 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:29 (4) | 08:30 09:44 (4)

| 17:03 | 18:00    19    08:23 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    24    09:53 (4) | 16:19    20    10:04 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:29 (4) | 08:30 09:45 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    24    09:53 (4) | 16:20    19    10:04 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:30 (4) | 08:30 09:45 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    24    09:54 (4) | 16:21    20    10:05 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:44 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    21    10:05 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   524 |   110 |    83 | | | | | | |   195 |   273 |   628



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 13

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: M - IP M

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:46 (4) | 08:04 | 07:11 08:05 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:31 (4)

| 16:23    21    10:07 (4) | 17:11 | 18:02    19    08:24 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    23    09:54 (4)

  2 | 08:30 09:46 (4) | 08:02 | 07:09 08:06 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:32 (4)

| 16:24    22    10:08 (4) | 17:12 | 18:04    17    08:23 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    23    09:55 (4)

  3 | 08:30 09:47 (4) | 08:01 | 07:06 08:07 (6) | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:31 (4)

| 16:25    22    10:09 (4) | 17:14 | 18:05    15    08:22 (6) | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    24    09:55 (4)

  4 | 08:30 09:46 (4) | 07:59 | 07:04 08:07 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:33 (4)

| 16:26    23    10:09 (4) | 17:16 | 18:07    13    08:20 (6) | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    23    09:56 (4)

  5 | 08:30 09:47 (4) | 07:57 | 07:02 08:10 (6) | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:33 (4)

| 16:28    23    10:10 (4) | 17:18 | 18:09     7    08:17 (6) | 20:02 | 20:52 | 21:35 | 21:44 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    23    09:56 (4)

  6 | 08:29 09:47 (4) | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:33 (4)

| 16:29    23    10:10 (4) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15    23    09:56 (4)

  7 | 08:29 09:48 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:34 (4)

| 16:30    23    10:11 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49 | 16:47 | 16:14    23    09:57 (4)

  8 | 08:28 09:47 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 | 07:28 | 08:16 09:34 (4)

| 16:31    24    10:11 (4) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47 | 16:45 | 16:14    23    09:57 (4)

  9 | 08:28 09:48 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:44 (6) | 07:30 | 08:17 09:35 (4)

| 16:33    24    10:12 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45    10    08:54 (6) | 16:44 | 16:14    22    09:57 (4)

 10 | 08:27 09:48 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 08:42 (6) | 07:32 | 08:18 09:35 (4)

| 16:34    24    10:12 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43    14    08:56 (6) | 16:42 | 16:13    22    09:57 (4)

 11 | 08:27 09:49 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 08:41 (6) | 07:34 | 08:19 09:36 (4)

| 16:36    23    10:12 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40    16    08:57 (6) | 16:40 | 16:13    21    09:57 (4)

 12 | 08:26 09:49 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:39 (6) | 07:35 | 08:20 09:37 (4)

| 16:37    24    10:13 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38    18    08:57 (6) | 16:39 | 16:13    21    09:58 (4)

 13 | 08:26 09:50 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:38 (6) | 07:37 | 08:21 09:38 (4)

| 16:39    24    10:14 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    19    08:57 (6) | 16:37 | 16:13    21    09:59 (4)

 14 | 08:25 09:50 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:38 (6) | 07:39 | 08:22 09:37 (4)

| 16:40    24    10:14 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    19    08:57 (6) | 16:36 | 16:13    21    09:58 (4)

 15 | 08:24 09:51 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:38 (6) | 07:41 | 08:23 09:38 (4)

| 16:42    23    10:14 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32    19    08:57 (6) | 16:34 | 16:13    20    09:58 (4)

 16 | 08:23 09:52 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:37 (6) | 07:42 | 08:24 09:39 (4)

| 16:43    22    10:14 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30    19    08:56 (6) | 16:33 | 16:13    20    09:59 (4)

 17 | 08:22 09:52 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:38 (6) | 07:44 | 08:24 09:40 (4)

| 16:45    22    10:14 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27    18    08:56 (6) | 16:32 | 16:14    19    09:59 (4)

 18 | 08:21 09:53 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:39 (6) | 07:46 09:35 (4) | 08:25 09:41 (4)

| 16:46    21    10:14 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25    16    08:55 (6) | 16:30     8    09:43 (4) | 16:14    19    10:00 (4)

 19 | 08:20 09:53 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:40 (6) | 07:47 09:33 (4) | 08:26 09:40 (4)

| 16:48    20    10:13 (4) | 17:44 | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23    14    08:54 (6) | 16:29    12    09:45 (4) | 16:14    20    10:00 (4)

 20 | 08:19 09:54 (4) | 07:30 | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:42 (6) | 07:49 09:32 (4) | 08:27 09:41 (4)

| 16:50    19    10:13 (4) | 17:46 | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21    10    08:52 (6) | 16:28    15    09:47 (4) | 16:14    20    10:01 (4)

 21 | 08:18 09:56 (4) | 07:28 08:13 (6) | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 | 07:51 09:31 (4) | 08:27 09:42 (4)

| 16:51    17    10:13 (4) | 17:47     5    08:18 (6) | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19 | 16:27    17    09:48 (4) | 16:15    19    10:01 (4)

 22 | 08:17 09:57 (4) | 07:26 08:10 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:30 (4) | 08:28 09:42 (4)

| 16:53    15    10:12 (4) | 17:49    11    08:21 (6) | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17 | 16:26    19    09:49 (4) | 16:15    19    10:01 (4)

 23 | 08:16 09:58 (4) | 07:23 08:08 (6) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 | 07:54 09:30 (4) | 08:28 09:42 (4)

| 16:55    12    10:10 (4) | 17:51    15    08:23 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15 | 16:24    20    09:50 (4) | 16:16    19    10:01 (4)

 24 | 08:15 10:01 (4) | 07:21 08:07 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:30 (4) | 08:29 09:43 (4)

| 16:56     8    10:09 (4) | 17:53    17    08:24 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    21    09:51 (4) | 16:16    20    10:03 (4)

 25 | 08:14 | 07:19 08:06 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:29 (4) | 08:29 09:43 (4)

| 16:58 | 17:55    18    08:24 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    22    09:51 (4) | 16:17    20    10:03 (4)

 26 | 08:12 | 07:17 08:06 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:30 (4) | 08:29 09:44 (4)

| 17:00 | 17:56    19    08:25 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    22    09:52 (4) | 16:18    19    10:03 (4)

 27 | 08:11 | 07:15 08:06 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:30 (4) | 08:30 09:44 (4)

| 17:02 | 17:58    19    08:25 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    23    09:53 (4) | 16:18    20    10:04 (4)

 28 | 08:10 | 07:13 08:05 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:31 (4) | 08:30 09:45 (4)

| 17:03 | 18:00    19    08:24 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    23    09:54 (4) | 16:19    20    10:05 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:30 (4) | 08:30 09:45 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    24    09:54 (4) | 16:20    21    10:06 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:31 (4) | 08:30 09:46 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    24    09:55 (4) | 16:21    20    10:06 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:45 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    21    10:06 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   503 |   123 |    71 | | | | | | |   192 |   250 |   649
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WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 14

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: N - IP N

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:48 (4) | 08:04 | 07:11 08:05 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:33 (4)

| 16:23    22    10:10 (4) | 17:11 | 18:02    19    08:24 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    25    09:58 (4)

  2 | 08:30 09:49 (4) | 08:02 | 07:09 08:05 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:34 (4)

| 16:24    22    10:11 (4) | 17:12 | 18:04    19    08:24 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    25    09:59 (4)

  3 | 08:30 09:49 (4) | 08:01 | 07:06 08:06 (6) | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:34 (4)

| 16:25    23    10:12 (4) | 17:14 | 18:05    17    08:23 (6) | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    24    09:58 (4)

  4 | 08:30 09:49 (4) | 07:59 | 07:04 08:06 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:35 (4)

| 16:26    23    10:12 (4) | 17:16 | 18:07    15    08:21 (6) | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    24    09:59 (4)

  5 | 08:30 09:50 (4) | 07:57 | 07:02 08:08 (6) | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:35 (4)

| 16:28    23    10:13 (4) | 17:18 | 18:09    11    08:19 (6) | 20:02 | 20:52 | 21:35 | 21:43 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    24    09:59 (4)

  6 | 08:29 09:49 (4) | 07:56 | 07:00 08:11 (6) | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:35 (4)

| 16:29    24    10:13 (4) | 17:20 | 18:11     5    08:16 (6) | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15    24    09:59 (4)

  7 | 08:29 09:50 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:37 (4)

| 16:30    24    10:14 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49 | 16:47 | 16:14    23    10:00 (4)

  8 | 08:28 09:50 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 08:44 (6) | 07:28 | 08:16 09:37 (4)

| 16:31    24    10:14 (4) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47     9    08:53 (6) | 16:45 | 16:14    23    10:00 (4)

  9 | 08:28 09:51 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:42 (6) | 07:30 | 08:17 09:37 (4)

| 16:33    24    10:15 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45    13    08:55 (6) | 16:44 | 16:14    23    10:00 (4)

 10 | 08:27 09:51 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 08:41 (6) | 07:32 | 08:18 09:38 (4)

| 16:34    24    10:15 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43    16    08:57 (6) | 16:42 | 16:13    22    10:00 (4)

 11 | 08:27 09:51 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 08:40 (6) | 07:34 | 08:19 09:38 (4)

| 16:36    25    10:16 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40    18    08:58 (6) | 16:40 | 16:13    22    10:00 (4)

 12 | 08:26 09:51 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:38 (6) | 07:35 | 08:20 09:40 (4)

| 16:37    25    10:16 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38    19    08:57 (6) | 16:39 | 16:13    22    10:02 (4)

 13 | 08:26 09:53 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:38 (6) | 07:37 | 08:21 09:40 (4)

| 16:39    24    10:17 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    19    08:57 (6) | 16:37 | 16:13    22    10:02 (4)

 14 | 08:25 09:53 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:38 (6) | 07:39 | 08:22 09:40 (4)

| 16:40    24    10:17 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    19    08:57 (6) | 16:36 | 16:13    21    10:01 (4)

 15 | 08:24 09:54 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:38 (6) | 07:41 | 08:23 09:41 (4)

| 16:42    23    10:17 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32    19    08:57 (6) | 16:34 | 16:13    21    10:02 (4)

 16 | 08:23 09:54 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:37 (6) | 07:42 | 08:24 09:41 (4)

| 16:43    23    10:17 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30    19    08:56 (6) | 16:33 | 16:13    21    10:02 (4)

 17 | 08:22 09:55 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:38 (6) | 07:44 | 08:24 09:42 (4)

| 16:45    22    10:17 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27    17    08:55 (6) | 16:32 | 16:14    21    10:03 (4)

 18 | 08:21 09:56 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:39 (6) | 07:46 09:37 (4) | 08:25 09:43 (4)

| 16:46    21    10:17 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25    15    08:54 (6) | 16:30     9    09:46 (4) | 16:14    20    10:03 (4)

 19 | 08:20 09:56 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:41 (6) | 07:47 09:36 (4) | 08:26 09:43 (4)

| 16:48    20    10:16 (4) | 17:44 | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23    12    08:53 (6) | 16:29    13    09:49 (4) | 16:14    20    10:03 (4)

 20 | 08:19 09:57 (4) | 07:30 | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:43 (6) | 07:49 09:35 (4) | 08:27 09:44 (4)

| 16:50    19    10:16 (4) | 17:46 | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21     7    08:50 (6) | 16:28    15    09:50 (4) | 16:14    20    10:04 (4)

 21 | 08:18 09:58 (4) | 07:28 | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 | 07:51 09:33 (4) | 08:27 09:45 (4)

| 16:51    18    10:16 (4) | 17:47 | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19 | 16:27    18    09:51 (4) | 16:15    20    10:05 (4)

 22 | 08:17 10:00 (4) | 07:26 08:11 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:33 (4) | 08:28 09:45 (4)

| 16:53    15    10:15 (4) | 17:49     9    08:20 (6) | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17 | 16:26    19    09:52 (4) | 16:15    20    10:05 (4)

 23 | 08:16 10:01 (4) | 07:23 08:09 (6) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 | 07:54 09:33 (4) | 08:28 09:45 (4)

| 16:55    13    10:14 (4) | 17:51    13    08:22 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:21 | 18:15 | 16:24    20    09:53 (4) | 16:16    20    10:05 (4)

 24 | 08:15 10:04 (4) | 07:21 08:07 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:33 (4) | 08:29 09:46 (4)

| 16:56     8    10:12 (4) | 17:53    16    08:23 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    21    09:54 (4) | 16:16    20    10:06 (4)

 25 | 08:14 | 07:19 08:06 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:32 (4) | 08:29 09:46 (4)

| 16:58 | 17:55    18    08:24 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    22    09:54 (4) | 16:17    20    10:06 (4)

 26 | 08:12 | 07:17 08:06 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:32 (4) | 08:29 09:46 (4)

| 17:00 | 17:56    19    08:25 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    23    09:55 (4) | 16:18    21    10:07 (4)

 27 | 08:11 | 07:15 08:06 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:33 (4) | 08:30 09:46 (4)

| 17:02 | 17:58    19    08:25 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    23    09:56 (4) | 16:18    21    10:07 (4)

 28 | 08:10 | 07:13 08:05 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:33 (4) | 08:30 09:48 (4)

| 17:03 | 18:00    19    08:24 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    24    09:57 (4) | 16:19    20    10:08 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:33 (4) | 08:30 09:48 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    24    09:57 (4) | 16:20    21    10:09 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:34 (4) | 08:30 09:48 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    24    09:58 (4) | 16:21    22    10:10 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:48 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    21    10:09 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   513 |   113 |    86 | | | | | | |   202 |   255 |   673



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 15

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: O - IP O

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:50 (4) | 08:04 | 07:11 08:09 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:36 (4)

| 16:23    23    10:13 (4) | 17:11 | 18:02    17    08:26 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    24    10:00 (4)

  2 | 08:30 09:50 (4) | 08:02 | 07:09 08:10 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:37 (4)

| 16:24    24    10:14 (4) | 17:12 | 18:04    15    08:25 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    23    10:00 (4)

  3 | 08:30 09:51 (4) | 08:01 | 07:06 08:11 (6) | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:36 (4)

| 16:25    24    10:15 (4) | 17:14 | 18:05    13    08:24 (6) | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    24    10:00 (4)

  4 | 08:30 09:51 (4) | 07:59 | 07:04 08:12 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:37 (4)

| 16:26    23    10:14 (4) | 17:16 | 18:07     9    08:21 (6) | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    24    10:01 (4)

  5 | 08:30 09:52 (4) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:37 (4)

| 16:28    23    10:15 (4) | 17:18 | 18:09 | 20:02 | 20:52 | 21:35 | 21:43 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    24    10:01 (4)

  6 | 08:29 09:51 (4) | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:37 (4)

| 16:29    24    10:15 (4) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:48 | 16:15    24    10:01 (4)

  7 | 08:29 09:52 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:39 (4)

| 16:30    24    10:16 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49 | 16:47 | 16:14    23    10:02 (4)

  8 | 08:28 09:52 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 | 07:28 | 08:16 09:39 (4)

| 16:31    24    10:16 (4) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47 | 16:45 | 16:14    24    10:03 (4)

  9 | 08:28 09:53 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:50 (6) | 07:30 | 08:17 09:39 (4)

| 16:33    24    10:17 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45     3    08:53 (6) | 16:44 | 16:14    24    10:03 (4)

 10 | 08:27 09:54 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 08:46 (6) | 07:32 | 08:18 09:40 (4)

| 16:34    23    10:17 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43    11    08:57 (6) | 16:42 | 16:13    23    10:03 (4)

 11 | 08:27 09:54 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 08:44 (6) | 07:34 | 08:19 09:40 (4)

| 16:36    23    10:17 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40    15    08:59 (6) | 16:40 | 16:13    23    10:03 (4)

 12 | 08:26 09:54 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:42 (6) | 07:35 | 08:20 09:41 (4)

| 16:37    23    10:17 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38    17    08:59 (6) | 16:39 | 16:13    23    10:04 (4)

 13 | 08:26 09:55 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:41 (6) | 07:37 | 08:21 09:42 (4)

| 16:39    24    10:19 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    19    09:00 (6) | 16:37 | 16:13    23    10:05 (4)

 14 | 08:25 09:56 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:41 (6) | 07:39 | 08:22 09:42 (4)

| 16:40    23    10:19 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    19    09:00 (6) | 16:36 | 16:13    22    10:04 (4)

 15 | 08:24 09:57 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:41 (6) | 07:41 | 08:23 09:42 (4)

| 16:42    22    10:19 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32    19    09:00 (6) | 16:34 | 16:13    22    10:04 (4)

 16 | 08:23 09:57 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:40 (6) | 07:42 | 08:24 09:43 (4)

| 16:43    22    10:19 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30    19    08:59 (6) | 16:33 | 16:13    22    10:05 (4)

 17 | 08:22 09:58 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:40 (6) | 07:44 | 08:24 09:44 (4)

| 16:45    20    10:18 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27    19    08:59 (6) | 16:32 | 16:14    22    10:06 (4)

 18 | 08:21 09:59 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:41 (6) | 07:46 | 08:25 09:44 (4)

| 16:46    19    10:18 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25    18    08:59 (6) | 16:30 | 16:14    22    10:06 (4)

 19 | 08:20 10:00 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:41 (6) | 07:47 | 08:26 09:44 (4)

| 16:48    17    10:17 (4) | 17:44 | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23    17    08:58 (6) | 16:29 | 16:14    22    10:06 (4)

 20 | 08:19 10:01 (4) | 07:30 08:16 (6) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:43 (6) | 07:49 09:40 (4) | 08:27 09:45 (4)

| 16:50    15    10:16 (4) | 17:46     6    08:22 (6) | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21    14    08:57 (6) | 16:28     9    09:49 (4) | 16:14    22    10:07 (4)

 21 | 08:18 10:03 (4) | 07:28 08:12 (6) | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 08:44 (6) | 07:51 09:38 (4) | 08:27 09:46 (4)

| 16:51    13    10:16 (4) | 17:47    12    08:24 (6) | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19    11    08:55 (6) | 16:27    13    09:51 (4) | 16:15    22    10:08 (4)

 22 | 08:17 10:05 (4) | 07:26 08:11 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:48 (6) | 07:52 09:37 (4) | 08:28 09:46 (4)

| 16:53     9    10:14 (4) | 17:49    15    08:26 (6) | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17     2    08:50 (6) | 16:26    15    09:52 (4) | 16:15    22    10:08 (4)

 23 | 08:16 | 07:23 08:10 (6) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 | 07:54 09:37 (4) | 08:28 09:46 (4)

| 16:55 | 17:51    17    08:27 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15 | 16:24    17    09:54 (4) | 16:16    22    10:08 (4)

 24 | 08:15 | 07:21 08:09 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:36 (4) | 08:29 09:47 (4)

| 16:56 | 17:53    18    08:27 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    19    09:55 (4) | 16:16    22    10:09 (4)

 25 | 08:14 | 07:19 08:09 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:35 (4) | 08:29 09:47 (4)

| 16:58 | 17:55    19    08:28 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    20    09:55 (4) | 16:17    22    10:09 (4)

 26 | 08:12 | 07:17 08:09 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:35 (4) | 08:29 09:48 (4)

| 17:00 | 17:56    19    08:28 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    22    09:57 (4) | 16:18    21    10:09 (4)

 27 | 08:11 | 07:15 08:09 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:36 (4) | 08:30 09:48 (4)

| 17:02 | 17:58    19    08:28 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    22    09:58 (4) | 16:18    22    10:10 (4)

 28 | 08:10 | 07:13 08:08 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:36 (4) | 08:30 09:49 (4)

| 17:03 | 18:00    19    08:27 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    23    09:59 (4) | 16:19    22    10:11 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:36 (4) | 08:30 09:49 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    23    09:59 (4) | 16:20    23    10:12 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:36 (4) | 08:30 09:50 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    24    10:00 (4) | 16:21    22    10:12 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:49 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    23    10:12 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   466 |   144 |    54 | | | | | | |   203 |   207 |   703



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 16

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: P - IP P

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:41 (4) | 08:04 | 07:11 08:03 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:26 (4)

| 16:23    20    10:01 (4) | 17:11 | 18:02    18    08:21 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    23    09:49 (4)

  2 | 08:30 09:42 (4) | 08:02 | 07:09 08:03 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:27 (4)

| 16:24    19    10:01 (4) | 17:12 | 18:04    18    08:21 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    23    09:50 (4)

  3 | 08:30 09:42 (4) | 08:01 | 07:06 08:04 (6) | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:27 (4)

| 16:25    20    10:02 (4) | 17:14 | 18:05    16    08:20 (6) | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    22    09:49 (4)

  4 | 08:30 09:42 (4) | 07:59 | 07:04 08:04 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:28 (4)

| 16:26    20    10:02 (4) | 17:16 | 18:07    14    08:18 (6) | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    22    09:50 (4)

  5 | 08:30 09:42 (4) | 07:57 | 07:02 08:07 (6) | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:28 (4)

| 16:28    22    10:04 (4) | 17:18 | 18:09     9    08:16 (6) | 20:02 | 20:52 | 21:35 | 21:44 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    22    09:50 (4)

  6 | 08:29 09:43 (4) | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:28 (4)

| 16:29    22    10:05 (4) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15    22    09:50 (4)

  7 | 08:29 09:43 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:30 (4)

| 16:30    22    10:05 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49 | 16:47 | 16:14    21    09:51 (4)

  8 | 08:28 09:43 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 08:43 (6) | 07:28 | 08:16 09:30 (4)

| 16:31    22    10:05 (4) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47     6    08:49 (6) | 16:45 | 16:14    21    09:51 (4)

  9 | 08:28 09:44 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:40 (6) | 07:30 | 08:17 09:30 (4)

| 16:33    22    10:06 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45    12    08:52 (6) | 16:44 | 16:14    21    09:51 (4)

 10 | 08:27 09:44 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 08:39 (6) | 07:32 | 08:18 09:31 (4)

| 16:34    22    10:06 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43    15    08:54 (6) | 16:42 | 16:13    20    09:51 (4)

 11 | 08:27 09:44 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 08:38 (6) | 07:34 | 08:19 09:31 (4)

| 16:36    23    10:07 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40    17    08:55 (6) | 16:40 | 16:13    20    09:51 (4)

 12 | 08:26 09:44 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:36 (6) | 07:35 | 08:20 09:33 (4)

| 16:37    23    10:07 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38    18    08:54 (6) | 16:39 | 16:13    19    09:52 (4)

 13 | 08:26 09:45 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:36 (6) | 07:37 | 08:21 09:34 (4)

| 16:39    23    10:08 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    19    08:55 (6) | 16:37 | 16:13    18    09:52 (4)

 14 | 08:25 09:45 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:36 (6) | 07:39 | 08:22 09:33 (4)

| 16:40    24    10:09 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    19    08:55 (6) | 16:36 | 16:13    18    09:51 (4)

 15 | 08:24 09:46 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:36 (6) | 07:41 | 08:23 09:34 (4)

| 16:42    23    10:09 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32    19    08:55 (6) | 16:34 | 16:13    18    09:52 (4)

 16 | 08:23 09:46 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:35 (6) | 07:42 | 08:24 09:35 (4)

| 16:43    23    10:09 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30    18    08:53 (6) | 16:33 | 16:13    17    09:52 (4)

 17 | 08:22 09:47 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:36 (6) | 07:44 09:28 (4) | 08:24 09:36 (4)

| 16:45    22    10:09 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27    17    08:53 (6) | 16:32    10    09:38 (4) | 16:14    16    09:52 (4)

 18 | 08:21 09:47 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:37 (6) | 07:46 09:27 (4) | 08:25 09:37 (4)

| 16:46    22    10:09 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25    14    08:51 (6) | 16:30    13    09:40 (4) | 16:14    16    09:53 (4)

 19 | 08:20 09:47 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:39 (6) | 07:47 09:26 (4) | 08:26 09:37 (4)

| 16:48    21    10:08 (4) | 17:44 | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23    11    08:50 (6) | 16:29    16    09:42 (4) | 16:14    16    09:53 (4)

 20 | 08:19 09:48 (4) | 07:30 | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:42 (6) | 07:49 09:26 (4) | 08:27 09:38 (4)

| 16:50    20    10:08 (4) | 17:46 | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21     5    08:47 (6) | 16:28    17    09:43 (4) | 16:14    15    09:53 (4)

 21 | 08:18 09:49 (4) | 07:28 | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 | 07:51 09:24 (4) | 08:27 09:39 (4)

| 16:51    19    10:08 (4) | 17:47 | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19 | 16:27    19    09:43 (4) | 16:15    15    09:54 (4)

 22 | 08:17 09:51 (4) | 07:26 08:09 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:24 (4) | 08:28 09:39 (4)

| 16:53    17    10:08 (4) | 17:49     8    08:17 (6) | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17 | 16:26    21    09:45 (4) | 16:15    15    09:54 (4)

 23 | 08:16 09:51 (4) | 07:23 08:07 (6) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 | 07:54 09:24 (4) | 08:28 09:39 (4)

| 16:55    16    10:07 (4) | 17:51    12    08:19 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15 | 16:24    21    09:45 (4) | 16:16    15    09:54 (4)

 24 | 08:15 09:53 (4) | 07:21 08:05 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:24 (4) | 08:29 09:40 (4)

| 16:56    13    10:06 (4) | 17:53    16    08:21 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    22    09:46 (4) | 16:16    16    09:56 (4)

 25 | 08:14 09:56 (4) | 07:19 08:05 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:24 (4) | 08:29 09:40 (4)

| 16:58     9    10:05 (4) | 17:55    17    08:22 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    22    09:46 (4) | 16:17    16    09:56 (4)

 26 | 08:12 | 07:17 08:04 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:24 (4) | 08:29 09:40 (4)

| 17:00 | 17:56    18    08:22 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    23    09:47 (4) | 16:18    16    09:56 (4)

 27 | 08:11 | 07:15 08:04 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:25 (4) | 08:30 09:40 (4)

| 17:02 | 17:58    18    08:22 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    23    09:48 (4) | 16:18    17    09:57 (4)

 28 | 08:10 | 07:13 08:03 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:25 (4) | 08:30 09:41 (4)

| 17:03 | 18:00    19    08:22 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    24    09:49 (4) | 16:19    17    09:58 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:25 (4) | 08:30 09:41 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    23    09:48 (4) | 16:20    18    09:59 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:26 (4) | 08:30 09:42 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    23    09:49 (4) | 16:21    18    10:00 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:41 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    18    09:59 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   509 |   108 |    75 | | | | | | |   190 |   277 |   571
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WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 17

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: Q - IP Q

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:37 (4) | 08:04 | 07:11 08:03 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:20 (4)

| 16:23    16    09:53 (4) | 17:11 | 18:02    17    08:20 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    22    09:42 (4)

  2 | 08:30 09:37 (4) | 08:02 | 07:09 08:03 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:21 (4)

| 16:24    17    09:54 (4) | 17:12 | 18:04    16    08:19 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    22    09:43 (4)

  3 | 08:30 09:37 (4) | 08:01 | 07:06 08:04 (6) | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:21 (4)

| 16:25    18    09:55 (4) | 17:14 | 18:05    14    08:18 (6) | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    21    09:42 (4)

  4 | 08:30 09:37 (4) | 07:59 | 07:04 08:05 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:22 (4)

| 16:26    18    09:55 (4) | 17:16 | 18:07    10    08:15 (6) | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    21    09:43 (4)

  5 | 08:30 09:37 (4) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:23 (4)

| 16:28    19    09:56 (4) | 17:18 | 18:09 | 20:02 | 20:52 | 21:35 | 21:44 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    20    09:43 (4)

  6 | 08:29 09:38 (4) | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:23 (4)

| 16:29    20    09:58 (4) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15    20    09:43 (4)

  7 | 08:29 09:38 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:24 (4)

| 16:30    20    09:58 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49 | 16:47 | 16:14    19    09:43 (4)

  8 | 08:28 09:37 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 | 07:28 | 08:16 09:25 (4)

| 16:31    21    09:58 (4) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47 | 16:45 | 16:14    18    09:43 (4)

  9 | 08:28 09:38 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:42 (6) | 07:30 | 08:17 09:25 (4)

| 16:33    21    09:59 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45     7    08:49 (6) | 16:44 | 16:14    18    09:43 (4)

 10 | 08:27 09:38 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 08:39 (6) | 07:32 | 08:18 09:26 (4)

| 16:34    22    10:00 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43    12    08:51 (6) | 16:42 | 16:13    17    09:43 (4)

 11 | 08:27 09:38 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 08:38 (6) | 07:34 | 08:19 09:27 (4)

| 16:36    22    10:00 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40    15    08:53 (6) | 16:40 | 16:13    16    09:43 (4)

 12 | 08:26 09:38 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:36 (6) | 07:35 | 08:20 09:28 (4)

| 16:37    22    10:00 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38    17    08:53 (6) | 16:39 | 16:13    16    09:44 (4)

 13 | 08:26 09:39 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:36 (6) | 07:37 | 08:21 09:29 (4)

| 16:39    23    10:02 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    17    08:53 (6) | 16:37 | 16:13    15    09:44 (4)

 14 | 08:25 09:39 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:35 (6) | 07:39 | 08:22 09:30 (4)

| 16:40    23    10:02 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    18    08:53 (6) | 16:36 | 16:13    14    09:44 (4)

 15 | 08:24 09:40 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:35 (6) | 07:41 | 08:23 09:30 (4)

| 16:42    22    10:02 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32    18    08:53 (6) | 16:34 | 16:13    14    09:44 (4)

 16 | 08:23 09:40 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:35 (6) | 07:42 09:24 (4) | 08:24 09:31 (4)

| 16:43    23    10:03 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30    17    08:52 (6) | 16:33     6    09:30 (4) | 16:13    13    09:44 (4)

 17 | 08:22 09:41 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:35 (6) | 07:44 09:22 (4) | 08:24 09:32 (4)

| 16:45    22    10:03 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27    17    08:52 (6) | 16:32    11    09:33 (4) | 16:14    12    09:44 (4)

 18 | 08:21 09:41 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:36 (6) | 07:46 09:20 (4) | 08:25 09:33 (4)

| 16:46    22    10:03 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25    15    08:51 (6) | 16:30    14    09:34 (4) | 16:14    12    09:45 (4)

 19 | 08:20 09:41 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:37 (6) | 07:47 09:20 (4) | 08:26 09:32 (4)

| 16:48    21    10:02 (4) | 17:44 | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23    12    08:49 (6) | 16:29    16    09:36 (4) | 16:14    13    09:45 (4)

 20 | 08:19 09:42 (4) | 07:30 | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:39 (6) | 07:49 09:19 (4) | 08:27 09:33 (4)

| 16:50    20    10:02 (4) | 17:46 | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21     8    08:47 (6) | 16:28    18    09:37 (4) | 16:14    12    09:45 (4)

 21 | 08:18 09:43 (4) | 07:28 | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 | 07:51 09:18 (4) | 08:27 09:34 (4)

| 16:51    19    10:02 (4) | 17:47 | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19 | 16:27    19    09:37 (4) | 16:15    12    09:46 (4)

 22 | 08:17 09:44 (4) | 07:26 08:07 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:18 (4) | 08:28 09:34 (4)

| 16:53    18    10:02 (4) | 17:49    10    08:17 (6) | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17 | 16:26    20    09:38 (4) | 16:15    12    09:46 (4)

 23 | 08:16 09:45 (4) | 07:23 08:05 (6) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 | 07:54 09:18 (4) | 08:28 09:34 (4)

| 16:55    16    10:01 (4) | 17:51    14    08:19 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15 | 16:24    21    09:39 (4) | 16:16    12    09:46 (4)

 24 | 08:15 09:46 (4) | 07:21 08:04 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:18 (4) | 08:29 09:35 (4)

| 16:56    14    10:00 (4) | 17:53    16    08:20 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    22    09:40 (4) | 16:16    13    09:48 (4)

 25 | 08:14 09:49 (4) | 07:19 08:04 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:18 (4) | 08:29 09:36 (4)

| 16:58    11    10:00 (4) | 17:55    17    08:21 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    22    09:40 (4) | 16:17    12    09:48 (4)

 26 | 08:12 09:51 (4) | 07:17 08:03 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:18 (4) | 08:29 09:36 (4)

| 17:00     5    09:56 (4) | 17:56    18    08:21 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    23    09:41 (4) | 16:18    12    09:48 (4)

 27 | 08:11 | 07:15 08:03 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:19 (4) | 08:30 09:36 (4)

| 17:02 | 17:58    18    08:21 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    22    09:41 (4) | 16:18    13    09:49 (4)

 28 | 08:10 | 07:13 08:02 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:20 (4) | 08:30 09:37 (4)

| 17:03 | 18:00    18    08:20 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    22    09:42 (4) | 16:19    13    09:50 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:19 (4) | 08:30 09:37 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    23    09:42 (4) | 16:20    14    09:51 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:20 (4) | 08:30 09:37 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    22    09:42 (4) | 16:21    15    09:52 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:36 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    16    09:52 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   495 |   111 |    57 | | | | | | |   173 |   281 |   479



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 18

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: R - IP R

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:36 (4) | 08:04 | 07:11 08:09 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:21 (4)

| 16:23    18    09:54 (4) | 17:11 | 18:02    12    08:21 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    21    09:42 (4)

  2 | 08:30 09:36 (4) | 08:02 | 07:09 08:11 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:22 (4)

| 16:24    19    09:55 (4) | 17:12 | 18:04     7    08:18 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    21    09:43 (4)

  3 | 08:30 09:37 (4) | 08:01 | 07:06 | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:22 (4)

| 16:25    19    09:56 (4) | 17:14 | 18:05 | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    21    09:43 (4)

  4 | 08:30 09:37 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:23 (4)

| 16:26    19    09:56 (4) | 17:16 | 18:07 | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    21    09:44 (4)

  5 | 08:30 09:37 (4) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:23 (4)

| 16:28    20    09:57 (4) | 17:18 | 18:09 | 20:02 | 20:52 | 21:35 | 21:44 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    21    09:44 (4)

  6 | 08:29 09:38 (4) | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:23 (4)

| 16:29    20    09:58 (4) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15    20    09:43 (4)

  7 | 08:29 09:38 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:24 (4)

| 16:30    20    09:58 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49 | 16:47 | 16:14    20    09:44 (4)

  8 | 08:28 09:38 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 | 07:28 | 08:16 09:25 (4)

| 16:31    21    09:59 (4) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:02 | 19:56 | 18:47 | 16:45 | 16:14    19    09:44 (4)

  9 | 08:28 09:38 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 09:25 (4)

| 16:33    22    10:00 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45 | 16:44 | 16:14    19    09:44 (4)

 10 | 08:27 09:39 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 | 07:32 | 08:18 09:26 (4)

| 16:34    21    10:00 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43 | 16:42 | 16:13    18    09:44 (4)

 11 | 08:27 09:39 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 | 07:34 | 08:19 09:26 (4)

| 16:36    21    10:00 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 | 16:40 | 16:13    18    09:44 (4)

 12 | 08:26 09:39 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:43 (6) | 07:35 | 08:20 09:28 (4)

| 16:37    21    10:00 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38     9    08:52 (6) | 16:39 | 16:13    18    09:46 (4)

 13 | 08:26 09:40 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:41 (6) | 07:37 | 08:21 09:28 (4)

| 16:39    22    10:02 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    13    08:54 (6) | 16:37 | 16:13    18    09:46 (4)

 14 | 08:25 09:40 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:40 (6) | 07:39 | 08:22 09:29 (4)

| 16:40    22    10:02 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    15    08:55 (6) | 16:36 | 16:13    17    09:46 (4)

 15 | 08:24 09:41 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:40 (6) | 07:41 | 08:23 09:29 (4)

| 16:42    21    10:02 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32    16    08:56 (6) | 16:34 | 16:13    16    09:45 (4)

 16 | 08:23 09:42 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:39 (6) | 07:42 | 08:24 09:30 (4)

| 16:43    20    10:02 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30    18    08:57 (6) | 16:33 | 16:13    16    09:46 (4)

 17 | 08:22 09:42 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:38 (6) | 07:44 | 08:24 09:30 (4)

| 16:45    20    10:02 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27    18    08:56 (6) | 16:32 | 16:14    16    09:46 (4)

 18 | 08:21 09:43 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:38 (6) | 07:46 | 08:25 09:31 (4)

| 16:46    19    10:02 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25    18    08:56 (6) | 16:30 | 16:14    16    09:47 (4)

 19 | 08:20 09:43 (4) | 07:32 08:14 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:39 (6) | 07:47 09:24 (4) | 08:26 09:31 (4)

| 16:48    18    10:01 (4) | 17:44     5    08:19 (6) | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23    16    08:55 (6) | 16:29     9    09:33 (4) | 16:14    16    09:47 (4)

 20 | 08:19 09:44 (4) | 07:30 08:11 (6) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:39 (6) | 07:49 09:22 (4) | 08:27 09:32 (4)

| 16:50    17    10:01 (4) | 17:46    11    08:22 (6) | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21    15    08:54 (6) | 16:28    13    09:35 (4) | 16:14    16    09:48 (4)

 21 | 08:18 09:46 (4) | 07:28 08:09 (6) | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 08:40 (6) | 07:51 09:21 (4) | 08:27 09:33 (4)

| 16:51    14    10:00 (4) | 17:47    13    08:22 (6) | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19    13    08:53 (6) | 16:27    14    09:35 (4) | 16:15    15    09:48 (4)

 22 | 08:17 09:47 (4) | 07:26 08:08 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:41 (6) | 07:52 09:20 (4) | 08:28 09:33 (4)

| 16:53    13    10:00 (4) | 17:49    15    08:23 (6) | 18:38 | 20:31 | 21:19 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17    10    08:51 (6) | 16:26    17    09:37 (4) | 16:15    15    09:48 (4)

 23 | 08:16 09:49 (4) | 07:23 08:07 (6) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 | 07:54 09:20 (4) | 08:28 09:33 (4)

| 16:55     9    09:58 (4) | 17:51    17    08:24 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15 | 16:24    18    09:38 (4) | 16:16    15    09:48 (4)

 24 | 08:15 | 07:21 08:07 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:20 (4) | 08:29 09:34 (4)

| 16:56 | 17:53    17    08:24 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    19    09:39 (4) | 16:16    16    09:50 (4)

 25 | 08:14 | 07:19 08:07 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:19 (4) | 08:29 09:34 (4)

| 16:58 | 17:55    17    08:24 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    20    09:39 (4) | 16:17    16    09:50 (4)

 26 | 08:12 | 07:17 08:07 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:20 (4) | 08:29 09:34 (4)

| 17:00 | 17:56    17    08:24 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    20    09:40 (4) | 16:18    16    09:50 (4)

 27 | 08:11 | 07:15 08:08 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:20 (4) | 08:30 09:34 (4)

| 17:02 | 17:58    16    08:24 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    21    09:41 (4) | 16:18    17    09:51 (4)

 28 | 08:10 | 07:13 08:07 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:21 (4) | 08:30 09:36 (4)

| 17:03 | 18:00    15    08:22 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    21    09:42 (4) | 16:19    16    09:52 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:20 (4) | 08:30 09:36 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    22    09:42 (4) | 16:20    17    09:53 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:21 (4) | 08:30 09:36 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    21    09:42 (4) | 16:21    18    09:54 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:36 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    17    09:53 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   436 |   143 |    19 | | | | | | |   161 |   215 |   546



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 19

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: S - IP S

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:29 (4) | 08:04 | 07:11 08:08 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:12 (4)

| 16:23    13    09:42 (4) | 17:11 | 18:02     8    08:16 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    19    09:31 (4)

  2 | 08:30 09:29 (4) | 08:02 | 07:09 | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:13 (4)

| 16:24    14    09:43 (4) | 17:12 | 18:04 | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    19    09:32 (4)

  3 | 08:30 09:29 (4) | 08:01 | 07:06 | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:13 (4)

| 16:25    15    09:44 (4) | 17:14 | 18:05 | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    19    09:32 (4)

  4 | 08:30 09:29 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:14 (4)

| 16:26    15    09:44 (4) | 17:16 | 18:07 | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    19    09:33 (4)

  5 | 08:30 09:29 (4) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:15 (4)

| 16:28    17    09:46 (4) | 17:18 | 18:09 | 20:02 | 20:52 | 21:35 | 21:44 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    17    09:32 (4)

  6 | 08:29 09:30 (4) | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:15 (4)

| 16:29    17    09:47 (4) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15    17    09:32 (4)

  7 | 08:29 09:29 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:16 (4)

| 16:30    18    09:47 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:59 | 18:49 | 16:47 | 16:14    17    09:33 (4)

  8 | 08:28 09:29 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 | 07:28 | 08:16 09:17 (4)

| 16:31    18    09:47 (4) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:02 | 19:56 | 18:47 | 16:45 | 16:14    16    09:33 (4)

  9 | 08:28 09:30 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 09:17 (4)

| 16:33    19    09:49 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45 | 16:44 | 16:14    15    09:32 (4)

 10 | 08:27 09:30 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:38 | 07:32 | 08:18 09:18 (4)

| 16:34    19    09:49 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43 | 16:42 | 16:13    14    09:32 (4)

 11 | 08:27 09:30 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 | 07:34 | 08:19 09:19 (4)

| 16:36    19    09:49 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 | 16:40 | 16:13    13    09:32 (4)

 12 | 08:26 09:30 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:44 (6) | 07:35 | 08:20 09:21 (4)

| 16:37    20    09:50 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38     3    08:47 (6) | 16:39 | 16:13    12    09:33 (4)

 13 | 08:26 09:31 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:40 (6) | 07:37 | 08:21 09:21 (4)

| 16:39    20    09:51 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    10    08:50 (6) | 16:37 | 16:13    12    09:33 (4)

 14 | 08:25 09:31 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:39 (6) | 07:39 | 08:22 09:22 (4)

| 16:40    20    09:51 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    13    08:52 (6) | 16:36 | 16:13    11    09:33 (4)

 15 | 08:24 09:32 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:38 (6) | 07:41 | 08:23 09:22 (4)

| 16:42    20    09:52 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32    15    08:53 (6) | 16:34 | 16:13    10    09:32 (4)

 16 | 08:23 09:32 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:37 (6) | 07:42 | 08:24 09:23 (4)

| 16:43    20    09:52 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:44 | 21:35 | 20:46 | 19:38 | 18:30    16    08:53 (6) | 16:33 | 16:13    10    09:33 (4)

 17 | 08:22 09:32 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:36 (6) | 07:44 09:15 (4) | 08:25 09:24 (4)

| 16:45    20    09:52 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27    17    08:53 (6) | 16:32     5    09:20 (4) | 16:14     9    09:33 (4)

 18 | 08:21 09:33 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:36 (6) | 07:46 09:13 (4) | 08:25 09:25 (4)

| 16:46    19    09:52 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25    17    08:53 (6) | 16:30    10    09:23 (4) | 16:14     8    09:33 (4)

 19 | 08:20 09:33 (4) | 07:32 08:11 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:36 (6) | 07:47 09:12 (4) | 08:26 09:26 (4)

| 16:48    19    09:52 (4) | 17:44     6    08:17 (6) | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23    16    08:52 (6) | 16:29    13    09:25 (4) | 16:14     7    09:33 (4)

 20 | 08:19 09:34 (4) | 07:30 08:09 (6) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:37 (6) | 07:49 09:11 (4) | 08:27 09:27 (4)

| 16:50    18    09:52 (4) | 17:46    10    08:19 (6) | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21    15    08:52 (6) | 16:28    15    09:26 (4) | 16:14     6    09:33 (4)

 21 | 08:18 09:35 (4) | 07:28 08:06 (6) | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 08:38 (6) | 07:51 09:10 (4) | 08:27 09:28 (4)

| 16:51    17    09:52 (4) | 17:47    14    08:20 (6) | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19    13    08:51 (6) | 16:27    17    09:27 (4) | 16:15     6    09:34 (4)

 22 | 08:17 09:36 (4) | 07:26 08:05 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:39 (6) | 07:52 09:10 (4) | 08:28 09:28 (4)

| 16:53    15    09:51 (4) | 17:49    16    08:21 (6) | 18:38 | 20:31 | 21:19 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17     9    08:48 (6) | 16:26    18    09:28 (4) | 16:15     6    09:34 (4)

 23 | 08:16 09:37 (4) | 07:23 08:05 (6) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 08:42 (6) | 07:54 09:10 (4) | 08:28 09:28 (4)

| 16:55    13    09:50 (4) | 17:51    16    08:21 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15     3    08:45 (6) | 16:24    19    09:29 (4) | 16:16     6    09:34 (4)

 24 | 08:15 09:39 (4) | 07:21 08:05 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:10 (4) | 08:29 09:29 (4)

| 16:56    10    09:49 (4) | 17:53    16    08:21 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    19    09:29 (4) | 16:16     7    09:36 (4)

 25 | 08:14 09:42 (4) | 07:19 08:05 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:11 (4) | 08:29 09:28 (4)

| 16:58     5    09:47 (4) | 17:55    16    08:21 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    19    09:30 (4) | 16:17     8    09:36 (4)

 26 | 08:12 | 07:17 08:05 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:10 (4) | 08:29 09:28 (4)

| 17:00 | 17:56    16    08:21 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    20    09:30 (4) | 16:18     9    09:37 (4)

 27 | 08:11 | 07:15 08:06 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:11 (4) | 08:30 09:28 (4)

| 17:02 | 17:58    14    08:20 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    20    09:31 (4) | 16:18     9    09:37 (4)

 28 | 08:10 | 07:13 08:06 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:11 (4) | 08:30 09:29 (4)

| 17:03 | 18:00    12    08:18 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    20    09:31 (4) | 16:19    10    09:39 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:11 (4) | 08:30 09:29 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    20    09:31 (4) | 16:20    11    09:40 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:12 (4) | 08:30 09:29 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:17 | 19:05 | 17:01 | 16:18    20    09:32 (4) | 16:21    12    09:41 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:29 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    12    09:41 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   420 |   136 |     8 | | | | | | |   147 |   235 |   366
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WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 20

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: T - IP T

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:31 (4) | 08:04 | 07:11 | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:17 (4)

| 16:23    19    09:50 (4) | 17:11 | 18:02 | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    19    09:36 (4)

  2 | 08:30 09:32 (4) | 08:02 | 07:09 | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:18 (4)

| 16:24    18    09:50 (4) | 17:12 | 18:04 | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    19    09:37 (4)

  3 | 08:30 09:32 (4) | 08:01 | 07:06 | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:18 (4)

| 16:25    19    09:51 (4) | 17:14 | 18:05 | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    19    09:37 (4)

  4 | 08:30 09:32 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:19 (4)

| 16:26    19    09:51 (4) | 17:16 | 18:07 | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    19    09:38 (4)

  5 | 08:30 09:33 (4) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:19 (4)

| 16:28    19    09:52 (4) | 17:18 | 18:09 | 20:02 | 20:52 | 21:35 | 21:44 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    19    09:38 (4)

  6 | 08:29 09:34 (4) | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:19 (4)

| 16:29    19    09:53 (4) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15    19    09:38 (4)

  7 | 08:29 09:34 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:20 (4)

| 16:30    19    09:53 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:59 | 18:49 | 16:47 | 16:14    19    09:39 (4)

  8 | 08:28 09:34 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 | 07:28 | 08:16 09:20 (4)

| 16:31    19    09:53 (4) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:02 | 19:56 | 18:47 | 16:45 | 16:14    19    09:39 (4)

  9 | 08:28 09:35 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 09:21 (4)

| 16:33    19    09:54 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45 | 16:44 | 16:14    18    09:39 (4)

 10 | 08:27 09:35 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:38 | 07:32 | 08:18 09:21 (4)

| 16:34    19    09:54 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43 | 16:42 | 16:13    18    09:39 (4)

 11 | 08:27 09:35 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 | 07:34 | 08:19 09:22 (4)

| 16:36    19    09:54 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 | 16:40 | 16:13    19    09:41 (4)

 12 | 08:26 09:35 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 | 07:35 | 08:20 09:23 (4)

| 16:37    19    09:54 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38 | 16:39 | 16:13    18    09:41 (4)

 13 | 08:26 09:37 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 | 07:37 | 08:21 09:23 (4)

| 16:39    18    09:55 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36 | 16:37 | 16:13    18    09:41 (4)

 14 | 08:25 09:37 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 | 07:39 | 08:22 09:24 (4)

| 16:40    18    09:55 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34 | 16:36 | 16:13    18    09:42 (4)

 15 | 08:24 09:38 (4) | 07:39 08:20 (6) | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 | 07:41 | 08:23 09:24 (4)

| 16:42    17    09:55 (4) | 17:36     2    08:21 (6) | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32 | 16:34 | 16:13    17    09:41 (4)

 16 | 08:23 09:39 (4) | 07:38 08:16 (6) | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:48 (6) | 07:42 | 08:24 09:24 (4)

| 16:43    16    09:55 (4) | 17:38     9    08:25 (6) | 18:28 | 20:21 | 21:10 | 21:44 | 21:35 | 20:46 | 19:38 | 18:30     7    08:55 (6) | 16:33 | 16:13    17    09:41 (4)

 17 | 08:22 09:40 (4) | 07:36 08:14 (6) | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:45 (6) | 07:44 | 08:25 09:25 (4)

| 16:45    15    09:55 (4) | 17:40    12    08:26 (6) | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27    11    08:56 (6) | 16:32 | 16:14    17    09:42 (4)

 18 | 08:21 09:41 (4) | 07:34 08:13 (6) | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:44 (6) | 07:46 | 08:25 09:26 (4)

| 16:46    13    09:54 (4) | 17:42    14    08:27 (6) | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25    13    08:57 (6) | 16:30 | 16:14    17    09:43 (4)

 19 | 08:20 09:42 (4) | 07:32 08:13 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:43 (6) | 07:47 | 08:26 09:26 (4)

| 16:48    11    09:53 (4) | 17:44    15    08:28 (6) | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23    15    08:58 (6) | 16:29 | 16:14    16    09:42 (4)

 20 | 08:19 09:44 (4) | 07:30 08:12 (6) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:43 (6) | 07:49 | 08:27 09:27 (4)

| 16:50     8    09:52 (4) | 17:46    16    08:28 (6) | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21    16    08:59 (6) | 16:28 | 16:14    16    09:43 (4)

 21 | 08:18 | 07:28 08:11 (6) | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 08:43 (6) | 07:51 | 08:27 09:28 (4)

| 16:51 | 17:47    16    08:27 (6) | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19    16    08:59 (6) | 16:27 | 16:15    16    09:44 (4)

 22 | 08:17 | 07:26 08:11 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:42 (6) | 07:52 09:20 (4) | 08:28 09:28 (4)

| 16:53 | 17:49    16    08:27 (6) | 18:38 | 20:31 | 21:19 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17    16    08:58 (6) | 16:26     8    09:28 (4) | 16:15    16    09:44 (4)

 23 | 08:16 | 07:23 08:12 (6) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 08:42 (6) | 07:54 09:19 (4) | 08:28 09:28 (4)

| 16:55 | 17:51    15    08:27 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15    15    08:57 (6) | 16:24    11    09:30 (4) | 16:16    16    09:44 (4)

 24 | 08:15 | 07:21 08:13 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 08:43 (6) | 07:56 09:18 (4) | 08:29 09:29 (4)

| 16:56 | 17:53    13    08:26 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13    14    08:57 (6) | 16:23    13    09:31 (4) | 16:16    16    09:45 (4)

 25 | 08:14 | 07:19 08:15 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 07:44 (6) | 07:57 09:18 (4) | 08:29 09:29 (4)

| 16:58 | 17:55     9    08:24 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11    12    07:56 (6) | 16:22    15    09:33 (4) | 16:17    17    09:46 (4)

 26 | 08:12 | 07:17 08:18 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 07:46 (6) | 07:59 09:17 (4) | 08:29 09:29 (4)

| 17:00 | 17:56     3    08:21 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09     8    07:54 (6) | 16:21    16    09:33 (4) | 16:18    17    09:46 (4)

 27 | 08:11 | 07:15 | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:17 (4) | 08:30 09:29 (4)

| 17:02 | 17:58 | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    17    09:34 (4) | 16:18    17    09:46 (4)

 28 | 08:10 | 07:13 | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:17 (4) | 08:30 09:31 (4)

| 17:03 | 18:00 | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    18    09:35 (4) | 16:19    17    09:48 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:17 (4) | 08:30 09:31 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    18    09:35 (4) | 16:20    17    09:48 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:17 (4) | 08:30 09:31 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:17 | 19:05 | 17:01 | 16:18    19    09:36 (4) | 16:21    18    09:49 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:31 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    18    09:49 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   343 |   140 | | | | | | | |   143 |   135 |   546



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 21

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: U - IP U

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:31 (4) | 08:04 | 07:11 | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:18 (4)

| 16:23    19    09:50 (4) | 17:11 | 18:02 | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    18    09:36 (4)

  2 | 08:30 09:32 (4) | 08:02 | 07:09 | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:19 (4)

| 16:24    19    09:51 (4) | 17:12 | 18:04 | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    18    09:37 (4)

  3 | 08:30 09:33 (4) | 08:01 | 07:06 | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:18 (4)

| 16:25    19    09:52 (4) | 17:14 | 18:05 | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    19    09:37 (4)

  4 | 08:30 09:32 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:19 (4)

| 16:26    19    09:51 (4) | 17:16 | 18:07 | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    19    09:38 (4)

  5 | 08:30 09:33 (4) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:19 (4)

| 16:28    19    09:52 (4) | 17:18 | 18:09 | 20:02 | 20:52 | 21:35 | 21:44 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    19    09:38 (4)

  6 | 08:29 09:34 (4) | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:19 (4)

| 16:29    19    09:53 (4) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15    19    09:38 (4)

  7 | 08:29 09:34 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:20 (4)

| 16:30    19    09:53 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:59 | 18:49 | 16:47 | 16:14    19    09:39 (4)

  8 | 08:28 09:34 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 | 07:28 | 08:16 09:20 (4)

| 16:31    19    09:53 (4) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:02 | 19:56 | 18:47 | 16:45 | 16:14    19    09:39 (4)

  9 | 08:28 09:35 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 09:21 (4)

| 16:33    19    09:54 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45 | 16:44 | 16:14    19    09:40 (4)

 10 | 08:27 09:35 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:38 | 07:32 | 08:18 09:21 (4)

| 16:34    19    09:54 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43 | 16:42 | 16:13    19    09:40 (4)

 11 | 08:27 09:36 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 | 07:34 | 08:19 09:22 (4)

| 16:36    18    09:54 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 | 16:40 | 16:13    19    09:41 (4)

 12 | 08:26 09:36 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 | 07:35 | 08:20 09:23 (4)

| 16:37    18    09:54 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38 | 16:39 | 16:13    18    09:41 (4)

 13 | 08:26 09:38 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 | 07:37 | 08:21 09:23 (4)

| 16:39    17    09:55 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36 | 16:37 | 16:13    19    09:42 (4)

 14 | 08:25 09:39 (4) | 07:41 08:19 (6) | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 | 07:39 | 08:22 09:24 (4)

| 16:40    16    09:55 (4) | 17:35     7    08:26 (6) | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34 | 16:36 | 16:13    18    09:42 (4)

 15 | 08:24 09:39 (4) | 07:39 08:17 (6) | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 | 07:41 | 08:23 09:24 (4)

| 16:42    15    09:54 (4) | 17:36    11    08:28 (6) | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32 | 16:34 | 16:13    18    09:42 (4)

 16 | 08:23 09:41 (4) | 07:38 08:16 (6) | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 | 07:42 | 08:24 09:24 (4)

| 16:43    13    09:54 (4) | 17:38    13    08:29 (6) | 18:28 | 20:21 | 21:10 | 21:44 | 21:35 | 20:46 | 19:38 | 18:30 | 16:33 | 16:13    18    09:42 (4)

 17 | 08:22 09:42 (4) | 07:36 08:15 (6) | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 | 07:44 | 08:25 09:25 (4)

| 16:45    11    09:53 (4) | 17:40    15    08:30 (6) | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27 | 16:32 | 16:14    18    09:43 (4)

 18 | 08:21 09:44 (4) | 07:34 08:15 (6) | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:49 (6) | 07:46 | 08:25 09:26 (4)

| 16:46     8    09:52 (4) | 17:42    15    08:30 (6) | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25     8    08:57 (6) | 16:30 | 16:14    17    09:43 (4)

 19 | 08:20 09:46 (4) | 07:32 08:14 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:47 (6) | 07:47 | 08:26 09:26 (4)

| 16:48     3    09:49 (4) | 17:44    16    08:30 (6) | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23    12    08:59 (6) | 16:29 | 16:14    17    09:43 (4)

 20 | 08:19 | 07:30 08:15 (6) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:46 (6) | 07:49 | 08:27 09:27 (4)

| 16:50 | 17:46    15    08:30 (6) | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21    14    09:00 (6) | 16:28 | 16:14    17    09:44 (4)

 21 | 08:18 | 07:28 08:14 (6) | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 08:45 (6) | 07:51 | 08:27 09:28 (4)

| 16:51 | 17:47    15    08:29 (6) | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19    15    09:00 (6) | 16:27 | 16:15    17    09:45 (4)

 22 | 08:17 | 07:26 08:15 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:44 (6) | 07:52 | 08:28 09:28 (4)

| 16:53 | 17:49    13    08:28 (6) | 18:38 | 20:31 | 21:19 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17    16    09:00 (6) | 16:26 | 16:15    17    09:45 (4)

 23 | 08:16 | 07:23 08:16 (6) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 08:44 (6) | 07:54 09:23 (4) | 08:28 09:28 (4)

| 16:55 | 17:51    11    08:27 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15    16    09:00 (6) | 16:24     3    09:26 (4) | 16:16    17    09:45 (4)

 24 | 08:15 | 07:21 08:18 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 08:44 (6) | 07:56 09:21 (4) | 08:29 09:29 (4)

| 16:56 | 17:53     7    08:25 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13    16    09:00 (6) | 16:23     8    09:29 (4) | 16:16    17    09:46 (4)

 25 | 08:14 | 07:19 | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 07:45 (6) | 07:57 09:20 (4) | 08:29 09:29 (4)

| 16:58 | 17:55 | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11    14    07:59 (6) | 16:22    11    09:31 (4) | 16:17    17    09:46 (4)

 26 | 08:12 | 07:17 | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 07:45 (6) | 07:59 09:19 (4) | 08:29 09:29 (4)

| 17:00 | 17:56 | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09    13    07:58 (6) | 16:21    13    09:32 (4) | 16:18    18    09:47 (4)

 27 | 08:11 | 07:15 | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 07:47 (6) | 08:00 09:19 (4) | 08:30 09:29 (4)

| 17:02 | 17:58 | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07    10    07:57 (6) | 16:21    14    09:33 (4) | 16:18    18    09:47 (4)

 28 | 08:10 | 07:13 | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 07:49 (6) | 08:02 09:19 (4) | 08:30 09:31 (4)

| 17:03 | 18:00 | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05     6    07:55 (6) | 16:20    16    09:35 (4) | 16:19    17    09:48 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:18 (4) | 08:30 09:31 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    17    09:35 (4) | 16:20    18    09:49 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:18 (4) | 08:30 09:31 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:17 | 19:05 | 17:01 | 16:18    18    09:36 (4) | 16:21    18    09:49 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:31 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    18    09:49 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   309 |   138 | | | | | | | |   140 |   100 |   559



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 22

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: V - IP V

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:44 (4) | 08:04 | 07:11 | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:32 (4)

| 16:23    20    10:04 (4) | 17:11 | 18:02 | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    17    09:49 (4)

  2 | 08:30 09:45 (4) | 08:02 | 07:09 | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:32 (4)

| 16:24    20    10:05 (4) | 17:12 | 18:04 | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    18    09:50 (4)

  3 | 08:30 09:45 (4) | 08:01 | 07:06 | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:32 (4)

| 16:25    21    10:06 (4) | 17:14 | 18:05 | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    18    09:50 (4)

  4 | 08:30 09:45 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:33 (4)

| 16:26    20    10:05 (4) | 17:16 | 18:07 | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    19    09:52 (4)

  5 | 08:30 09:46 (4) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:32 (4)

| 16:28    20    10:06 (4) | 17:18 | 18:09 | 20:02 | 20:52 | 21:35 | 21:44 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    20    09:52 (4)

  6 | 08:29 09:47 (4) | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:32 (4)

| 16:29    20    10:07 (4) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15    20    09:52 (4)

  7 | 08:29 09:47 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:33 (4)

| 16:30    20    10:07 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:59 | 18:49 | 16:47 | 16:14    20    09:53 (4)

  8 | 08:28 09:48 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 | 07:28 | 08:16 09:33 (4)

| 16:31    19    10:07 (4) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:02 | 19:56 | 18:47 | 16:45 | 16:14    21    09:54 (4)

  9 | 08:28 09:49 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 09:33 (4)

| 16:33    18    10:07 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45 | 16:44 | 16:14    21    09:54 (4)

 10 | 08:27 09:49 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 | 07:32 | 08:18 09:34 (4)

| 16:34    18    10:07 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43 | 16:42 | 16:13    20    09:54 (4)

 11 | 08:27 09:50 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 | 07:34 | 08:19 09:34 (4)

| 16:36    17    10:07 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 | 16:40 | 16:13    21    09:55 (4)

 12 | 08:26 09:51 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 | 07:35 | 08:20 09:35 (4)

| 16:37    15    10:06 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38 | 16:39 | 16:13    21    09:56 (4)

 13 | 08:26 09:52 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 | 07:37 | 08:21 09:36 (4)

| 16:39    15    10:07 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36 | 16:37 | 16:13    20    09:56 (4)

 14 | 08:25 09:54 (4) | 07:41 08:22 (6) | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 | 07:39 | 08:22 09:36 (4)

| 16:40    12    10:06 (4) | 17:35     9    08:31 (6) | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34 | 16:36 | 16:13    21    09:57 (4)

 15 | 08:24 09:55 (4) | 07:39 08:20 (6) | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 | 07:41 | 08:23 09:36 (4)

| 16:42    11    10:06 (4) | 17:36    13    08:33 (6) | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32 | 16:34 | 16:13    20    09:56 (4)

 16 | 08:23 09:57 (4) | 07:38 08:19 (6) | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 | 07:42 | 08:24 09:36 (4)

| 16:43     7    10:04 (4) | 17:38    15    08:34 (6) | 18:28 | 20:21 | 21:10 | 21:44 | 21:35 | 20:46 | 19:38 | 18:30 | 16:33 | 16:13    21    09:57 (4)

 17 | 08:22 | 07:36 08:18 (6) | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:54 (6) | 07:44 | 08:24 09:37 (4)

| 16:45 | 17:40    17    08:35 (6) | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27     6    09:00 (6) | 16:32 | 16:14    21    09:58 (4)

 18 | 08:21 | 07:34 08:18 (6) | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:51 (6) | 07:46 | 08:25 09:38 (4)

| 16:46 | 17:42    17    08:35 (6) | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25    11    09:02 (6) | 16:30 | 16:14    20    09:58 (4)

 19 | 08:20 | 07:32 08:18 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:50 (6) | 07:47 | 08:26 09:38 (4)

| 16:48 | 17:44    17    08:35 (6) | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23    14    09:04 (6) | 16:29 | 16:14    20    09:58 (4)

 20 | 08:19 | 07:30 08:18 (6) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:49 (6) | 07:49 | 08:27 09:38 (4)

| 16:50 | 17:46    17    08:35 (6) | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21    16    09:05 (6) | 16:28 | 16:14    21    09:59 (4)

 21 | 08:18 | 07:28 08:17 (6) | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 08:48 (6) | 07:51 | 08:27 09:39 (4)

| 16:51 | 17:47    17    08:34 (6) | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19    17    09:05 (6) | 16:27 | 16:15    21    10:00 (4)

 22 | 08:17 | 07:26 08:18 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:47 (6) | 07:52 | 08:28 09:39 (4)

| 16:53 | 17:49    15    08:33 (6) | 18:38 | 20:31 | 21:19 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17    18    09:05 (6) | 16:26 | 16:15    21    10:00 (4)

 23 | 08:16 | 07:23 08:19 (6) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 08:47 (6) | 07:54 | 08:28 09:39 (4)

| 16:55 | 17:51    13    08:32 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15    18    09:05 (6) | 16:24 | 16:16    21    10:00 (4)

 24 | 08:15 | 07:21 08:21 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 08:48 (6) | 07:56 | 08:29 09:41 (4)

| 16:56 | 17:53    10    08:31 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13    16    09:04 (6) | 16:23 | 16:16    20    10:01 (4)

 25 | 08:14 | 07:19 08:25 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 07:48 (6) | 07:57 | 08:29 09:41 (4)

| 16:58 | 17:55     2    08:27 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11    16    08:04 (6) | 16:22 | 16:17    20    10:01 (4)

 26 | 08:12 | 07:17 | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 07:49 (6) | 07:59 09:35 (4) | 08:29 09:41 (4)

| 17:00 | 17:56 | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09    14    08:03 (6) | 16:21     7    09:42 (4) | 16:18    21    10:02 (4)

 27 | 08:11 | 07:15 | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 07:50 (6) | 08:00 09:34 (4) | 08:30 09:41 (4)

| 17:02 | 17:58 | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07    12    08:02 (6) | 16:21    11    09:45 (4) | 16:18    21    10:02 (4)

 28 | 08:10 | 07:13 | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 07:52 (6) | 08:02 09:34 (4) | 08:30 09:43 (4)

| 17:03 | 18:00 | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05     8    08:00 (6) | 16:20    12    09:46 (4) | 16:19    20    10:03 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:33 (4) | 08:30 09:43 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    14    09:47 (4) | 16:20    21    10:04 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:33 (4) | 08:30 09:43 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    15    09:48 (4) | 16:21    21    10:04 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:43 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    21    10:04 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   273 |   162 | | | | | | | |   166 |    59 |   628



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 23

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: W - IP W

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:44 (4) | 08:04 | 07:11 08:13 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:30 (4)

| 16:23    21    10:05 (4) | 17:11 | 18:02    11    08:24 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    22    09:52 (4)

  2 | 08:30 09:44 (4) | 08:02 | 07:09 08:16 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:30 (4)

| 16:24    22    10:06 (4) | 17:12 | 18:04     5    08:21 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    23    09:53 (4)

  3 | 08:30 09:45 (4) | 08:01 | 07:06 | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:30 (4)

| 16:25    22    10:07 (4) | 17:14 | 18:05 | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    23    09:53 (4)

  4 | 08:30 09:44 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:31 (4)

| 16:26    23    10:07 (4) | 17:16 | 18:07 | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    23    09:54 (4)

  5 | 08:30 09:45 (4) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:31 (4)

| 16:28    22    10:07 (4) | 17:18 | 18:09 | 20:02 | 20:52 | 21:35 | 21:44 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    22    09:53 (4)

  6 | 08:29 09:46 (4) | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:31 (4)

| 16:29    22    10:08 (4) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15    23    09:54 (4)

  7 | 08:29 09:46 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:32 (4)

| 16:30    22    10:08 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49 | 16:47 | 16:14    23    09:55 (4)

  8 | 08:28 09:46 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 | 07:28 | 08:16 09:33 (4)

| 16:31    22    10:08 (4) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47 | 16:45 | 16:14    22    09:55 (4)

  9 | 08:28 09:47 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 09:33 (4)

| 16:33    22    10:09 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45 | 16:44 | 16:14    22    09:55 (4)

 10 | 08:27 09:47 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 | 07:32 | 08:18 09:33 (4)

| 16:34    22    10:09 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43 | 16:42 | 16:13    22    09:55 (4)

 11 | 08:27 09:47 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 | 07:34 | 08:19 09:34 (4)

| 16:36    23    10:10 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 | 16:40 | 16:13    21    09:55 (4)

 12 | 08:26 09:48 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:47 (6) | 07:35 | 08:20 09:35 (4)

| 16:37    22    10:10 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38     8    08:55 (6) | 16:39 | 16:13    21    09:56 (4)

 13 | 08:26 09:49 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:45 (6) | 07:37 | 08:21 09:36 (4)

| 16:39    22    10:11 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    13    08:58 (6) | 16:37 | 16:13    21    09:57 (4)

 14 | 08:25 09:50 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:44 (6) | 07:39 | 08:22 09:36 (4)

| 16:40    21    10:11 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    15    08:59 (6) | 16:36 | 16:13    21    09:57 (4)

 15 | 08:24 09:50 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:43 (6) | 07:41 | 08:23 09:36 (4)

| 16:42    21    10:11 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32    17    09:00 (6) | 16:34 | 16:13    21    09:57 (4)

 16 | 08:23 09:51 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:41 (6) | 07:42 | 08:24 09:37 (4)

| 16:43    19    10:10 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30    18    08:59 (6) | 16:33 | 16:13    20    09:57 (4)

 17 | 08:22 09:52 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:41 (6) | 07:44 | 08:24 09:37 (4)

| 16:45    18    10:10 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27    18    08:59 (6) | 16:32 | 16:14    21    09:58 (4)

 18 | 08:21 09:53 (4) | 07:34 08:19 (6) | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:41 (6) | 07:46 | 08:25 09:38 (4)

| 16:46    17    10:10 (4) | 17:42     2    08:21 (6) | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25    18    08:59 (6) | 16:30 | 16:14    20    09:58 (4)

 19 | 08:20 09:54 (4) | 07:32 08:15 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:41 (6) | 07:47 | 08:26 09:38 (4)

| 16:48    15    10:09 (4) | 17:44    10    08:25 (6) | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23    18    08:59 (6) | 16:29 | 16:14    20    09:58 (4)

 20 | 08:19 09:55 (4) | 07:30 08:13 (6) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:42 (6) | 07:49 | 08:27 09:39 (4)

| 16:50    13    10:08 (4) | 17:46    14    08:27 (6) | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21    17    08:59 (6) | 16:28 | 16:14    20    09:59 (4)

 21 | 08:18 09:58 (4) | 07:28 08:11 (6) | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 08:43 (6) | 07:51 09:33 (4) | 08:27 09:40 (4)

| 16:51     9    10:07 (4) | 17:47    16    08:27 (6) | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19    15    08:58 (6) | 16:27     9    09:42 (4) | 16:15    20    10:00 (4)

 22 | 08:17 10:02 (4) | 07:26 08:10 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:43 (6) | 07:52 09:31 (4) | 08:28 09:40 (4)

| 16:53     2    10:03 (4) | 17:49    18    08:28 (6) | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17    13    08:56 (6) | 16:26    13    09:44 (4) | 16:15    20    10:00 (4)

 23 | 08:16 | 07:23 08:10 (6) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 08:45 (6) | 07:54 09:31 (4) | 08:28 09:40 (4)

| 16:55 | 17:51    18    08:28 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15     9    08:54 (6) | 16:24    15    09:46 (4) | 16:16    20    10:00 (4)

 24 | 08:15 | 07:21 08:10 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:30 (4) | 08:29 09:41 (4)

| 16:56 | 17:53    18    08:28 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    17    09:47 (4) | 16:16    20    10:01 (4)

 25 | 08:14 | 07:19 08:10 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:29 (4) | 08:29 09:41 (4)

| 16:58 | 17:55    18    08:28 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    18    09:47 (4) | 16:17    20    10:01 (4)

 26 | 08:12 | 07:17 08:10 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:29 (4) | 08:29 09:41 (4)

| 17:00 | 17:56    18    08:28 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    20    09:49 (4) | 16:18    21    10:02 (4)

 27 | 08:11 | 07:15 08:11 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:30 (4) | 08:30 09:42 (4)

| 17:02 | 17:58    16    08:27 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    20    09:50 (4) | 16:18    20    10:02 (4)

 28 | 08:10 | 07:13 08:11 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:30 (4) | 08:30 09:43 (4)

| 17:03 | 18:00    14    08:25 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    21    09:51 (4) | 16:19    20    10:03 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:29 (4) | 08:30 09:43 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    22    09:51 (4) | 16:20    21    10:04 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:30 (4) | 08:30 09:44 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    22    09:52 (4) | 16:21    20    10:04 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:43 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    21    10:04 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   422 |   162 |    16 | | | | | | |   179 |   177 |   654



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 24

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: X - IP X

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:53 (4) | 08:04 | 07:11 | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:41 (4)

| 16:23    23    10:16 (4) | 17:11 | 18:02 | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    19    10:00 (4)

  2 | 08:30 09:54 (4) | 08:02 | 07:09 | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:42 (4)

| 16:24    22    10:16 (4) | 17:12 | 18:04 | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    19    10:01 (4)

  3 | 08:30 09:55 (4) | 08:01 | 07:06 | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:41 (4)

| 16:25    22    10:17 (4) | 17:14 | 18:05 | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    20    10:01 (4)

  4 | 08:30 09:55 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:42 (4)

| 16:26    22    10:17 (4) | 17:16 | 18:07 | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    21    10:03 (4)

  5 | 08:30 09:56 (4) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:11 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:42 (4)

| 16:28    21    10:17 (4) | 17:18 | 18:09 | 20:02 | 20:52 | 21:35 | 21:44 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    21    10:03 (4)

  6 | 08:29 09:57 (4) | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:42 (4)

| 16:29    21    10:18 (4) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:48 | 16:15    21    10:03 (4)

  7 | 08:29 09:57 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:43 (4)

| 16:30    21    10:18 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49 | 16:47 | 16:14    21    10:04 (4)

  8 | 08:28 09:57 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 | 07:28 | 08:16 09:43 (4)

| 16:31    21    10:18 (4) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47 | 16:45 | 16:14    22    10:05 (4)

  9 | 08:28 09:58 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 09:43 (4)

| 16:33    20    10:18 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45 | 16:44 | 16:14    22    10:05 (4)

 10 | 08:27 09:59 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 | 07:32 | 08:18 09:43 (4)

| 16:34    19    10:18 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43 | 16:42 | 16:13    22    10:05 (4)

 11 | 08:27 09:59 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 | 07:34 | 08:19 09:43 (4)

| 16:36    19    10:18 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 | 16:40 | 16:13    23    10:06 (4)

 12 | 08:26 10:00 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 | 07:35 | 08:20 09:45 (4)

| 16:37    17    10:17 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38 | 16:39 | 16:13    22    10:07 (4)

 13 | 08:26 10:02 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 | 07:37 | 08:21 09:45 (4)

| 16:38    16    10:18 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36 | 16:37 | 16:13    23    10:08 (4)

 14 | 08:25 10:03 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 | 07:39 | 08:22 09:46 (4)

| 16:40    15    10:18 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34 | 16:36 | 16:13    22    10:08 (4)

 15 | 08:24 10:04 (4) | 07:39 08:24 (6) | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:54 (6) | 07:41 | 08:23 09:45 (4)

| 16:42    13    10:17 (4) | 17:36     6    08:30 (6) | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32     9    09:03 (6) | 16:34 | 16:13    23    10:08 (4)

 16 | 08:23 10:06 (4) | 07:38 08:22 (6) | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:51 (6) | 07:42 | 08:24 09:46 (4)

| 16:43    10    10:16 (4) | 17:38    11    08:33 (6) | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30    13    09:04 (6) | 16:33 | 16:13    22    10:08 (4)

 17 | 08:22 10:09 (4) | 07:36 08:20 (6) | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:50 (6) | 07:44 | 08:24 09:46 (4)

| 16:45     4    10:13 (4) | 17:40    14    08:34 (6) | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27    15    09:05 (6) | 16:32 | 16:14    23    10:09 (4)

 18 | 08:21 | 07:34 08:19 (6) | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:49 (6) | 07:46 | 08:25 09:47 (4)

| 16:46 | 17:42    16    08:35 (6) | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25    17    09:06 (6) | 16:30 | 16:14    23    10:10 (4)

 19 | 08:20 | 07:32 08:18 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:49 (6) | 07:47 | 08:26 09:47 (4)

| 16:48 | 17:44    18    08:36 (6) | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23    18    09:07 (6) | 16:29 | 16:14    22    10:09 (4)

 20 | 08:19 | 07:30 08:18 (6) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:48 (6) | 07:49 | 08:27 09:48 (4)

| 16:50 | 17:46    19    08:37 (6) | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21    19    09:07 (6) | 16:28 | 16:14    22    10:10 (4)

 21 | 08:18 | 07:28 08:17 (6) | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 08:48 (6) | 07:51 | 08:27 09:49 (4)

| 16:51 | 17:47    19    08:36 (6) | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19    19    09:07 (6) | 16:27 | 16:15    22    10:11 (4)

 22 | 08:17 | 07:26 08:17 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:48 (6) | 07:52 | 08:28 09:49 (4)

| 16:53 | 17:49    19    08:36 (6) | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17    18    09:06 (6) | 16:26 | 16:15    22    10:11 (4)

 23 | 08:16 | 07:23 08:17 (6) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 08:48 (6) | 07:54 | 08:28 09:49 (4)

| 16:55 | 17:51    18    08:35 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15    17    09:05 (6) | 16:24 | 16:16    22    10:11 (4)

 24 | 08:15 | 07:21 08:18 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 08:49 (6) | 07:56 | 08:29 09:50 (4)

| 16:56 | 17:53    17    08:35 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13    16    09:05 (6) | 16:23 | 16:16    22    10:12 (4)

 25 | 08:14 | 07:19 08:19 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 07:50 (6) | 07:57 09:46 (4) | 08:29 09:50 (4)

| 16:58 | 17:55    15    08:34 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11    14    08:04 (6) | 16:22     4    09:50 (4) | 16:17    23    10:13 (4)

 26 | 08:12 | 07:17 08:20 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 07:52 (6) | 07:59 09:44 (4) | 08:29 09:50 (4)

| 17:00 | 17:56    12    08:32 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09    10    08:02 (6) | 16:21    10    09:54 (4) | 16:18    23    10:13 (4)

 27 | 08:11 | 07:15 08:23 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 07:55 (6) | 08:00 09:44 (4) | 08:30 09:51 (4)

| 17:02 | 17:58     7    08:30 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07     3    07:58 (6) | 16:21    12    09:56 (4) | 16:18    22    10:13 (4)

 28 | 08:10 | 07:13 | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:43 (4) | 08:30 09:52 (4)

| 17:03 | 18:00 | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    15    09:58 (4) | 16:19    22    10:14 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:42 (4) | 08:30 09:52 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    16    09:58 (4) | 16:20    23    10:15 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:42 (4) | 08:30 09:53 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    18    10:00 (4) | 16:21    22    10:15 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:52 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    23    10:15 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   306 |   191 | | | | | | | |   188 |    75 |   679



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 25

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: Y - IP Y

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:48 (4) | 08:04 | 07:11 08:10 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:34 (4)

| 16:23    22    10:10 (4) | 17:11 | 18:02    16    08:26 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    23    09:57 (4)

  2 | 08:30 09:48 (4) | 08:02 | 07:09 08:11 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:34 (4)

| 16:24    23    10:11 (4) | 17:12 | 18:04    13    08:24 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    24    09:58 (4)

  3 | 08:30 09:49 (4) | 08:01 | 07:06 08:14 (6) | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:34 (4)

| 16:25    23    10:12 (4) | 17:14 | 18:05     8    08:22 (6) | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    24    09:58 (4)

  4 | 08:30 09:49 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:35 (4)

| 16:26    23    10:12 (4) | 17:16 | 18:07 | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    24    09:59 (4)

  5 | 08:30 09:49 (4) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:35 (4)

| 16:28    24    10:13 (4) | 17:18 | 18:09 | 20:02 | 20:52 | 21:35 | 21:44 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    24    09:59 (4)

  6 | 08:29 09:50 (4) | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:35 (4)

| 16:29    24    10:14 (4) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15    24    09:59 (4)

  7 | 08:29 09:50 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:36 (4)

| 16:30    23    10:13 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49 | 16:47 | 16:14    24    10:00 (4)

  8 | 08:28 09:50 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 | 07:28 | 08:16 09:37 (4)

| 16:31    24    10:14 (4) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47 | 16:45 | 16:14    23    10:00 (4)

  9 | 08:28 09:51 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 09:37 (4)

| 16:33    24    10:15 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45 | 16:44 | 16:14    23    10:00 (4)

 10 | 08:27 09:51 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 08:50 (6) | 07:32 | 08:18 09:37 (4)

| 16:34    24    10:15 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43     4    08:54 (6) | 16:42 | 16:13    23    10:00 (4)

 11 | 08:27 09:52 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 08:46 (6) | 07:34 | 08:19 09:38 (4)

| 16:36    23    10:15 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40    11    08:57 (6) | 16:40 | 16:13    22    10:00 (4)

 12 | 08:26 09:52 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:44 (6) | 07:35 | 08:20 09:39 (4)

| 16:37    23    10:15 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38    14    08:58 (6) | 16:39 | 16:13    23    10:02 (4)

 13 | 08:26 09:53 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:43 (6) | 07:37 | 08:21 09:40 (4)

| 16:39    23    10:16 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    16    08:59 (6) | 16:37 | 16:13    22    10:02 (4)

 14 | 08:25 09:54 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:42 (6) | 07:39 | 08:22 09:39 (4)

| 16:40    22    10:16 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    18    09:00 (6) | 16:36 | 16:13    22    10:01 (4)

 15 | 08:24 09:54 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:42 (6) | 07:41 | 08:23 09:40 (4)

| 16:42    22    10:16 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32    18    09:00 (6) | 16:34 | 16:13    22    10:02 (4)

 16 | 08:23 09:55 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:40 (6) | 07:42 | 08:24 09:41 (4)

| 16:43    21    10:16 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30    20    09:00 (6) | 16:33 | 16:13    21    10:02 (4)

 17 | 08:22 09:56 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:40 (6) | 07:44 | 08:24 09:41 (4)

| 16:45    19    10:15 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27    19    08:59 (6) | 16:32 | 16:14    22    10:03 (4)

 18 | 08:21 09:57 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:41 (6) | 07:46 | 08:25 09:42 (4)

| 16:46    18    10:15 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25    18    08:59 (6) | 16:30 | 16:14    22    10:04 (4)

 19 | 08:20 09:58 (4) | 07:32 08:19 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:41 (6) | 07:47 | 08:26 09:42 (4)

| 16:48    16    10:14 (4) | 17:44     2    08:20 (6) | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23    18    08:59 (6) | 16:29 | 16:14    21    10:03 (4)

 20 | 08:19 09:59 (4) | 07:30 08:14 (6) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:42 (6) | 07:49 09:39 (4) | 08:27 09:43 (4)

| 16:50    14    10:13 (4) | 17:46    11    08:25 (6) | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21    16    08:58 (6) | 16:28     7    09:46 (4) | 16:14    21    10:04 (4)

 21 | 08:18 10:01 (4) | 07:28 08:12 (6) | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 08:43 (6) | 07:51 09:36 (4) | 08:27 09:44 (4)

| 16:51    11    10:12 (4) | 17:47    14    08:26 (6) | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19    13    08:56 (6) | 16:27    11    09:47 (4) | 16:15    21    10:05 (4)

 22 | 08:17 10:04 (4) | 07:26 08:11 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:45 (6) | 07:52 09:35 (4) | 08:28 09:44 (4)

| 16:53     7    10:11 (4) | 17:49    16    08:27 (6) | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17     8    08:53 (6) | 16:26    14    09:49 (4) | 16:15    21    10:05 (4)

 23 | 08:16 | 07:23 08:10 (6) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 | 07:54 09:35 (4) | 08:28 09:44 (4)

| 16:55 | 17:51    18    08:28 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15 | 16:24    16    09:51 (4) | 16:16    21    10:05 (4)

 24 | 08:15 | 07:21 08:09 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:34 (4) | 08:29 09:45 (4)

| 16:56 | 17:53    19    08:28 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    18    09:52 (4) | 16:16    21    10:06 (4)

 25 | 08:14 | 07:19 08:09 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:33 (4) | 08:29 09:45 (4)

| 16:58 | 17:55    19    08:28 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    20    09:53 (4) | 16:17    21    10:06 (4)

 26 | 08:12 | 07:17 08:09 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:33 (4) | 08:29 09:45 (4)

| 17:00 | 17:56    19    08:28 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    21    09:54 (4) | 16:18    22    10:07 (4)

 27 | 08:11 | 07:15 08:09 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:34 (4) | 08:30 09:46 (4)

| 17:02 | 17:58    19    08:28 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    21    09:55 (4) | 16:18    21    10:07 (4)

 28 | 08:10 | 07:13 08:09 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:34 (4) | 08:30 09:47 (4)

| 17:03 | 18:00    17    08:26 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    22    09:56 (4) | 16:19    22    10:09 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:33 (4) | 08:30 09:47 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    23    09:56 (4) | 16:20    22    10:09 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:34 (4) | 08:30 09:48 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    23    09:57 (4) | 16:21    22    10:10 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:47 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    22    10:09 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   453 |   154 |    37 | | | | | | |   193 |   196 |   690



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 26

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: Z - IP Z

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:54 (4) | 08:04 | 07:11 08:22 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:41 (4)

| 16:23    23    10:17 (4) | 17:11 | 18:02     3    08:25 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    21    10:02 (4)

  2 | 08:30 09:54 (4) | 08:02 | 07:09 | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:42 (4)

| 16:24    23    10:17 (4) | 17:12 | 18:04 | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    21    10:03 (4)

  3 | 08:30 09:55 (4) | 08:01 | 07:06 | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:41 (4)

| 16:25    23    10:18 (4) | 17:14 | 18:05 | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    22    10:03 (4)

  4 | 08:30 09:55 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:42 (4)

| 16:26    23    10:18 (4) | 17:16 | 18:07 | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    22    10:04 (4)

  5 | 08:30 09:56 (4) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:11 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:42 (4)

| 16:28    23    10:19 (4) | 17:18 | 18:09 | 20:02 | 20:52 | 21:35 | 21:44 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    22    10:04 (4)

  6 | 08:29 09:57 (4) | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:42 (4)

| 16:29    22    10:19 (4) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:48 | 16:15    23    10:05 (4)

  7 | 08:29 09:57 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:43 (4)

| 16:30    22    10:19 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49 | 16:47 | 16:14    23    10:06 (4)

  8 | 08:28 09:57 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 | 07:28 | 08:16 09:43 (4)

| 16:31    22    10:19 (4) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47 | 16:45 | 16:14    23    10:06 (4)

  9 | 08:28 09:58 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 09:43 (4)

| 16:33    22    10:20 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45 | 16:44 | 16:14    23    10:06 (4)

 10 | 08:27 09:59 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 | 07:32 | 08:18 09:43 (4)

| 16:34    21    10:20 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43 | 16:42 | 16:13    24    10:07 (4)

 11 | 08:27 09:59 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 | 07:34 | 08:19 09:44 (4)

| 16:36    21    10:20 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 | 16:40 | 16:13    23    10:07 (4)

 12 | 08:26 10:00 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 | 07:35 | 08:20 09:45 (4)

| 16:37    19    10:19 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38 | 16:39 | 16:13    23    10:08 (4)

 13 | 08:26 10:01 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:53 (6) | 07:37 | 08:21 09:46 (4)

| 16:38    19    10:20 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36     7    09:00 (6) | 16:37 | 16:13    23    10:09 (4)

 14 | 08:25 10:02 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:50 (6) | 07:39 | 08:22 09:46 (4)

| 16:40    18    10:20 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    13    09:03 (6) | 16:36 | 16:13    23    10:09 (4)

 15 | 08:24 10:03 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:49 (6) | 07:41 | 08:23 09:46 (4)

| 16:42    16    10:19 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32    15    09:04 (6) | 16:34 | 16:13    23    10:09 (4)

 16 | 08:23 10:05 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:47 (6) | 07:42 | 08:24 09:46 (4)

| 16:43    14    10:19 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30    17    09:04 (6) | 16:33 | 16:13    23    10:09 (4)

 17 | 08:22 10:06 (4) | 07:36 08:21 (6) | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:47 (6) | 07:44 | 08:24 09:47 (4)

| 16:45    12    10:18 (4) | 17:40     9    08:30 (6) | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27    18    09:05 (6) | 16:32 | 16:14    23    10:10 (4)

 18 | 08:21 10:09 (4) | 07:34 08:19 (6) | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:46 (6) | 07:46 | 08:25 09:48 (4)

| 16:46     8    10:17 (4) | 17:42    13    08:32 (6) | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25    19    09:05 (6) | 16:30 | 16:14    23    10:11 (4)

 19 | 08:20 | 07:32 08:17 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:46 (6) | 07:47 | 08:26 09:48 (4)

| 16:48 | 17:44    16    08:33 (6) | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23    19    09:05 (6) | 16:29 | 16:14    22    10:10 (4)

 20 | 08:19 | 07:30 08:17 (6) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:46 (6) | 07:49 | 08:27 09:48 (4)

| 16:50 | 17:46    17    08:34 (6) | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21    19    09:05 (6) | 16:28 | 16:14    23    10:11 (4)

 21 | 08:18 | 07:28 08:15 (6) | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 08:47 (6) | 07:51 | 08:27 09:49 (4)

| 16:51 | 17:47    19    08:34 (6) | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19    18    09:05 (6) | 16:27 | 16:15    23    10:12 (4)

 22 | 08:17 | 07:26 08:15 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:46 (6) | 07:52 | 08:28 09:49 (4)

| 16:53 | 17:49    19    08:34 (6) | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17    17    09:03 (6) | 16:26 | 16:15    23    10:12 (4)

 23 | 08:16 | 07:23 08:15 (6) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 08:47 (6) | 07:54 | 08:28 09:49 (4)

| 16:55 | 17:51    19    08:34 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15    15    09:02 (6) | 16:24 | 16:16    23    10:12 (4)

 24 | 08:15 | 07:21 08:15 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 08:49 (6) | 07:56 09:46 (4) | 08:29 09:51 (4)

| 16:56 | 17:53    19    08:34 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13    12    09:01 (6) | 16:23     7    09:53 (4) | 16:16    22    10:13 (4)

 25 | 08:14 | 07:19 08:15 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 07:51 (6) | 07:57 09:43 (4) | 08:29 09:51 (4)

| 16:58 | 17:55    18    08:33 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11     8    07:59 (6) | 16:22    12    09:55 (4) | 16:17    23    10:14 (4)

 26 | 08:12 | 07:17 08:16 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:43 (4) | 08:29 09:51 (4)

| 17:00 | 17:56    17    08:33 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    14    09:57 (4) | 16:18    23    10:14 (4)

 27 | 08:11 | 07:15 08:17 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:42 (4) | 08:30 09:51 (4)

| 17:02 | 17:58    15    08:32 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    16    09:58 (4) | 16:18    23    10:14 (4)

 28 | 08:10 | 07:13 08:18 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:42 (4) | 08:30 09:53 (4)

| 17:03 | 18:00    11    08:29 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    18    10:00 (4) | 16:19    23    10:16 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:42 (4) | 08:30 09:53 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    18    10:00 (4) | 16:20    23    10:16 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:42 (4) | 08:30 09:53 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    19    10:01 (4) | 16:21    23    10:16 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:53 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    23    10:16 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   351 |   192 |     3 | | | | | | |   197 |   104 |   705
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WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 27

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: AA - IP AA

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:52 (4) | 08:04 | 07:11 08:13 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:39 (4)

| 16:23    23    10:15 (4) | 17:11 | 18:02    14    08:27 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    22    10:01 (4)

  2 | 08:30 09:53 (4) | 08:02 | 07:09 08:15 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:39 (4)

| 16:24    23    10:16 (4) | 17:12 | 18:04    11    08:26 (6) | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    23    10:02 (4)

  3 | 08:30 09:53 (4) | 08:01 | 07:06 | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:39 (4)

| 16:25    24    10:17 (4) | 17:14 | 18:05 | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    23    10:02 (4)

  4 | 08:30 09:53 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:40 (4)

| 16:26    24    10:17 (4) | 17:16 | 18:07 | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    23    10:03 (4)

  5 | 08:30 09:54 (4) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:11 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:40 (4)

| 16:28    23    10:17 (4) | 17:18 | 18:09 | 20:02 | 20:52 | 21:35 | 21:44 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    23    10:03 (4)

  6 | 08:29 09:55 (4) | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:40 (4)

| 16:29    23    10:18 (4) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:48 | 16:15    23    10:03 (4)

  7 | 08:29 09:55 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:41 (4)

| 16:30    23    10:18 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49 | 16:47 | 16:14    24    10:05 (4)

  8 | 08:28 09:55 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 | 07:28 | 08:16 09:41 (4)

| 16:31    23    10:18 (4) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47 | 16:45 | 16:14    24    10:05 (4)

  9 | 08:28 09:56 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 09:41 (4)

| 16:33    23    10:19 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45 | 16:44 | 16:14    24    10:05 (4)

 10 | 08:27 09:56 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 | 07:32 | 08:18 09:42 (4)

| 16:34    23    10:19 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43 | 16:42 | 16:13    23    10:05 (4)

 11 | 08:27 09:57 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 08:51 (6) | 07:34 | 08:19 09:42 (4)

| 16:36    22    10:19 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40     7    08:58 (6) | 16:40 | 16:13    23    10:05 (4)

 12 | 08:26 09:57 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:47 (6) | 07:35 | 08:20 09:43 (4)

| 16:37    22    10:19 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38    13    09:00 (6) | 16:39 | 16:13    24    10:07 (4)

 13 | 08:26 09:59 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:46 (6) | 07:37 | 08:21 09:44 (4)

| 16:38    21    10:20 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36    15    09:01 (6) | 16:37 | 16:13    23    10:07 (4)

 14 | 08:25 09:59 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:45 (6) | 07:39 | 08:22 09:43 (4)

| 16:40    21    10:20 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    17    09:02 (6) | 16:36 | 16:13    24    10:07 (4)

 15 | 08:24 10:00 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:44 (6) | 07:41 | 08:23 09:44 (4)

| 16:42    20    10:20 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32    19    09:03 (6) | 16:34 | 16:13    23    10:07 (4)

 16 | 08:23 10:01 (4) | 07:38 | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:43 (6) | 07:42 | 08:24 09:45 (4)

| 16:43    18    10:19 (4) | 17:38 | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30    19    09:02 (6) | 16:33 | 16:13    23    10:08 (4)

 17 | 08:22 10:02 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:43 (6) | 07:44 | 08:24 09:45 (4)

| 16:45    17    10:19 (4) | 17:40 | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27    19    09:02 (6) | 16:32 | 16:14    23    10:08 (4)

 18 | 08:21 10:03 (4) | 07:34 | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:43 (6) | 07:46 | 08:25 09:46 (4)

| 16:46    15    10:18 (4) | 17:42 | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25    19    09:02 (6) | 16:30 | 16:14    23    10:09 (4)

 19 | 08:20 10:04 (4) | 07:32 08:17 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:43 (6) | 07:47 | 08:26 09:46 (4)

| 16:48    13    10:17 (4) | 17:44    10    08:27 (6) | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23    19    09:02 (6) | 16:29 | 16:14    23    10:09 (4)

 20 | 08:19 10:06 (4) | 07:30 08:15 (6) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:44 (6) | 07:49 | 08:27 09:47 (4)

| 16:50     9    10:15 (4) | 17:46    14    08:29 (6) | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21    17    09:01 (6) | 16:28 | 16:14    23    10:10 (4)

 21 | 08:18 | 07:28 08:13 (6) | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 08:45 (6) | 07:51 | 08:27 09:48 (4)

| 16:51 | 17:47    16    08:29 (6) | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19    15    09:00 (6) | 16:27 | 16:15    22    10:10 (4)

 22 | 08:17 | 07:26 08:12 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:45 (6) | 07:52 09:43 (4) | 08:28 09:48 (4)

| 16:53 | 17:49    18    08:30 (6) | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17    13    08:58 (6) | 16:26     8    09:51 (4) | 16:15    22    10:10 (4)

 23 | 08:16 | 07:23 08:12 (6) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 08:47 (6) | 07:54 09:41 (4) | 08:28 09:48 (4)

| 16:55 | 17:51    19    08:31 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15     9    08:56 (6) | 16:24    13    09:54 (4) | 16:16    23    10:11 (4)

 24 | 08:15 | 07:21 08:12 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:41 (4) | 08:29 09:49 (4)

| 16:56 | 17:53    19    08:31 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 | 16:23    14    09:55 (4) | 16:16    23    10:12 (4)

 25 | 08:14 | 07:19 08:12 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 | 07:57 09:39 (4) | 08:29 09:49 (4)

| 16:58 | 17:55    19    08:31 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11 | 16:22    17    09:56 (4) | 16:17    23    10:12 (4)

 26 | 08:12 | 07:17 08:12 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 | 07:59 09:39 (4) | 08:29 09:49 (4)

| 17:00 | 17:56    19    08:31 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09 | 16:21    18    09:57 (4) | 16:18    23    10:12 (4)

 27 | 08:11 | 07:15 08:12 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:39 (4) | 08:30 09:50 (4)

| 17:02 | 17:58    18    08:30 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21    20    09:59 (4) | 16:18    22    10:12 (4)

 28 | 08:10 | 07:13 08:12 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 09:39 (4) | 08:30 09:51 (4)

| 17:03 | 18:00    17    08:29 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    21    10:00 (4) | 16:19    23    10:14 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:39 (4) | 08:30 09:51 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    21    10:00 (4) | 16:20    23    10:14 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:39 (4) | 08:30 09:52 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    22    10:01 (4) | 16:21    23    10:15 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:51 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    24    10:15 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   410 |   169 |    25 | | | | | | |   201 |   154 |   715
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WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 28

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: AB - IP AB

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 10:09 (4) | 08:04 | 07:11 08:27 (6) | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:58 (4)

| 16:23    24    10:33 (4) | 17:11 | 18:02     4    08:31 (6) | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    18    10:16 (4)

  2 | 08:30 10:10 (4) | 08:02 | 07:09 | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:59 (4)

| 16:24    23    10:33 (4) | 17:12 | 18:04 | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    19    10:18 (4)

  3 | 08:30 10:11 (4) | 08:01 | 07:06 | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:58 (4)

| 16:25    23    10:34 (4) | 17:14 | 18:05 | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58 | 16:54 | 16:16    20    10:18 (4)

  4 | 08:30 10:11 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:59 (4)

| 16:26    23    10:34 (4) | 17:16 | 18:07 | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    20    10:19 (4)

  5 | 08:30 10:12 (4) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:11 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:58 (4)

| 16:28    22    10:34 (4) | 17:18 | 18:09 | 20:02 | 20:52 | 21:35 | 21:43 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    22    10:20 (4)

  6 | 08:29 10:12 (4) | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:58 (4)

| 16:29    22    10:34 (4) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:48 | 16:15    22    10:20 (4)

  7 | 08:29 10:13 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:59 (4)

| 16:30    22    10:35 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49 | 16:47 | 16:14    22    10:21 (4)

  8 | 08:28 10:13 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:55 | 06:45 | 07:34 | 07:28 | 08:16 09:59 (4)

| 16:31    21    10:34 (4) | 17:23 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47 | 16:45 | 16:14    23    10:22 (4)

  9 | 08:28 10:15 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 09:59 (4)

| 16:33    20    10:35 (4) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45 | 16:44 | 16:14    23    10:22 (4)

 10 | 08:27 10:15 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 | 07:32 | 08:18 09:59 (4)

| 16:34    19    10:34 (4) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43 | 16:42 | 16:13    23    10:22 (4)

 11 | 08:27 10:16 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 | 07:34 | 08:19 09:59 (4)

| 16:36    18    10:34 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 | 16:40 | 16:13    24    10:23 (4)

 12 | 08:26 10:17 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 | 07:35 | 08:20 10:00 (4)

| 16:37    16    10:33 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38 | 16:39 | 16:13    24    10:24 (4)

 13 | 08:26 10:19 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 08:58 (6) | 07:37 | 08:21 10:01 (4)

| 16:38    15    10:34 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36     8    09:06 (6) | 16:37 | 16:13    24    10:25 (4)

 14 | 08:25 10:21 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:56 (6) | 07:39 | 08:22 10:00 (4)

| 16:40    12    10:33 (4) | 17:35 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34    13    09:09 (6) | 16:36 | 16:13    24    10:24 (4)

 15 | 08:24 10:23 (4) | 07:39 | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:54 (6) | 07:41 | 08:23 10:01 (4)

| 16:42     9    10:32 (4) | 17:36 | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32    16    09:10 (6) | 16:34 | 16:13    24    10:25 (4)

 16 | 08:23 10:27 (4) | 07:38 08:26 (6) | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:52 (6) | 07:42 | 08:24 10:01 (4)

| 16:43     2    10:28 (4) | 17:38     9    08:35 (6) | 18:28 | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38 | 18:30    18    09:10 (6) | 16:33 | 16:13    25    10:26 (4)

 17 | 08:22 | 07:36 08:24 (6) | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:52 (6) | 07:44 | 08:24 10:02 (4)

| 16:45 | 17:40    14    08:38 (6) | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27    19    09:11 (6) | 16:32 | 16:13    24    10:26 (4)

 18 | 08:21 | 07:34 08:23 (6) | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 08:51 (6) | 07:46 | 08:25 10:03 (4)

| 16:46 | 17:42    16    08:39 (6) | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25    21    09:12 (6) | 16:30 | 16:14    24    10:27 (4)

 19 | 08:20 | 07:32 08:22 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:51 (6) | 07:47 | 08:26 10:03 (4)

| 16:48 | 17:44    18    08:40 (6) | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23    21    09:12 (6) | 16:29 | 16:14    24    10:27 (4)

 20 | 08:19 | 07:30 08:21 (6) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:51 (6) | 07:49 | 08:27 10:03 (4)

| 16:50 | 17:46    20    08:41 (6) | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28 | 18:21    21    09:12 (6) | 16:28 | 16:14    25    10:28 (4)

 21 | 08:18 | 07:28 08:20 (6) | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 08:51 (6) | 07:51 | 08:27 10:04 (4)

| 16:51 | 17:47    20    08:40 (6) | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19    20    09:11 (6) | 16:27 | 16:15    25    10:29 (4)

 22 | 08:17 | 07:26 08:20 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:51 (6) | 07:52 | 08:28 10:04 (4)

| 16:53 | 17:49    20    08:40 (6) | 18:38 | 20:31 | 21:18 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17    19    09:10 (6) | 16:26 | 16:15    25    10:29 (4)

 23 | 08:16 | 07:23 08:20 (6) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 08:52 (6) | 07:54 | 08:28 10:04 (4)

| 16:55 | 17:51    20    08:40 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:21 | 18:15    17    09:09 (6) | 16:24 | 16:16    25    10:29 (4)

 24 | 08:15 | 07:21 08:20 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 08:53 (6) | 07:56 | 08:29 10:05 (4)

| 16:56 | 17:53    20    08:40 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13    15    09:08 (6) | 16:23 | 16:16    25    10:30 (4)

 25 | 08:14 | 07:19 08:21 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 07:54 (6) | 07:57 | 08:29 10:06 (4)

| 16:58 | 17:55    19    08:40 (6) | 18:43 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11    13    08:07 (6) | 16:22 | 16:17    24    10:30 (4)

 26 | 08:12 | 07:17 08:21 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 07:57 (6) | 07:59 | 08:29 10:06 (4)

| 17:00 | 17:56    18    08:39 (6) | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09     7    08:04 (6) | 16:21 | 16:18    24    10:30 (4)

 27 | 08:11 | 07:15 08:23 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 10:02 (4) | 08:30 10:06 (4)

| 17:02 | 17:58    15    08:38 (6) | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07 | 16:21     8    10:10 (4) | 16:18    25    10:31 (4)

 28 | 08:10 | 07:13 08:23 (6) | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 10:01 (4) | 08:30 10:08 (4)

| 17:03 | 18:00    12    08:35 (6) | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20    12    10:13 (4) | 16:19    24    10:32 (4)

 29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:59 (4) | 08:30 10:08 (4)

| 17:05 | | 19:50 | 20:42 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03 | 16:19    15    10:14 (4) | 16:20    24    10:32 (4)

 30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:59 (4) | 08:30 10:09 (4)

| 17:07 | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01 | 16:18    16    10:15 (4) | 16:21    24    10:33 (4)

 31 | 08:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 10:08 (4)

| 17:09 | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    24    10:32 (4)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   291 |   221 |     4 | | | | | | |   228 |    51 |   723



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 29

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: AC - IP AC

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September |Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 11:34 (4) | 08:04 | 07:11 | 07:01 | 05:56 | 05:11 | 05:09 | 05:45 | 06:34 | 07:22 08:45 (6) | 07:16 | 08:06 11:19 (4)

| 16:23    57    14:05 (5) | 17:11 | 18:02 | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03    31    09:16 (6) | 16:57 | 16:17    40    11:59 (4)

  2 | 08:30 11:34 (4) | 08:02 | 07:09 | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 08:46 (6) | 07:18 | 08:08 11:20 (4)

| 16:24    57    14:06 (5) | 17:12 | 18:04 | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01    30    09:16 (6) | 16:56 | 16:17    40    12:00 (4)

  3 | 08:30 11:35 (4) | 08:01 | 07:06 | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 08:47 (6) | 07:19 | 08:09 11:20 (4)

| 16:25    56    14:06 (5) | 17:14 | 18:05 | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:58    27    09:14 (6) | 16:54 | 16:16    40    12:00 (4)

  4 | 08:30 11:35 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 08:48 (6) | 07:21 | 08:10 11:21 (4)

| 16:26    54    14:05 (5) | 17:16 | 18:07 | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56    24    09:12 (6) | 16:52 | 16:16    48    13:48 (5)

  5 | 08:29 11:35 (4) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:11 | 05:51 | 06:40 | 07:29 08:50 (6) | 07:23 | 08:12 11:21 (4)

| 16:28    53    14:05 (5) | 17:18 | 18:09 | 20:02 | 20:52 | 21:35 | 21:43 | 21:07 | 20:03 | 18:54    20    09:10 (6) | 16:50 | 16:15    50    13:49 (5)

  6 | 08:29 11:35 (4) | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 08:53 (6) | 07:25 | 08:13 11:21 (4)

| 16:29    52    14:04 (5) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52    14    09:07 (6) | 16:48 | 16:15    52    13:50 (5)

  7 | 08:29 11:36 (4) | 07:54 | 06:58 08:19 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 11:22 (4)

| 16:30    51    14:04 (5) | 17:22 | 18:12    10    08:29 (6) | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49 | 16:47 | 16:14    54    13:52 (5)

  8 | 08:28 11:36 (4) | 07:52 | 06:55 08:14 (6) | 06:45 | 05:43 | 05:07 | 05:14 | 05:55 | 06:45 | 07:34 | 07:28 | 08:16 11:23 (4)

| 16:31    48    14:03 (5) | 17:23 | 18:14    18    08:32 (6) | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47 | 16:45 | 16:14    55    13:53 (5)

  9 | 08:28 11:37 (4) | 07:50 | 06:53 08:12 (6) | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 11:23 (4)

| 16:33    40    12:17 (4) | 17:25 | 18:16    22    08:34 (6) | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45 | 16:43 | 16:14    56    13:54 (5)

 10 | 08:27 11:37 (4) | 07:49 | 06:51 08:10 (6) | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 | 07:32 11:32 (4) | 08:18 11:23 (4)

| 16:34    40    12:17 (4) | 17:27 | 18:18    26    08:36 (6) | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43 | 16:42     4    11:36 (4) | 16:13    57    13:55 (5)

 11 | 08:27 11:37 (4) | 07:47 | 06:49 08:08 (6) | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 | 07:34 11:27 (4) | 08:19 11:24 (4)

| 16:36    40    12:17 (4) | 17:29 | 18:19    28    08:36 (6) | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 | 16:40    15    11:42 (4) | 16:13    56    13:55 (5)

 12 | 08:26 11:37 (4) | 07:45 | 06:46 08:07 (6) | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 | 07:35 11:25 (4) | 08:20 11:24 (4)

| 16:37    40    12:17 (4) | 17:31 | 18:21    30    08:37 (6) | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38 | 16:39    20    11:45 (4) | 16:13    57    13:56 (5)

 13 | 08:25 11:38 (4) | 07:43 | 06:44 08:06 (6) | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 | 07:37 11:22 (4) | 08:21 11:25 (4)

| 16:38    41    12:19 (4) | 17:33 | 18:23    32    08:38 (6) | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36 | 16:37    24    11:46 (4) | 16:13    58    13:57 (5)

 14 | 08:25 11:39 (4) | 07:41 | 06:42 08:05 (6) | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 | 07:39 11:21 (4) | 08:22 11:26 (4)

| 16:40    40    12:19 (4) | 17:35 | 18:25    34    08:39 (6) | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34 | 16:36    27    11:48 (4) | 16:13    57    13:57 (5)

 15 | 08:24 11:39 (4) | 07:39 | 06:40 08:04 (6) | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 09:02 (6) | 07:46 | 07:41 11:20 (4) | 08:23 11:26 (4)

| 16:42    40    12:19 (4) | 17:36 | 18:26    34    08:38 (6) | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40     9    09:11 (6) | 18:32 | 16:34    29    11:49 (4) | 16:13    58    13:58 (5)

 16 | 08:23 11:40 (4) | 07:37 | 06:37 08:04 (6) | 06:27 | 05:30 | 05:04 | 05:23 | 06:08 | 06:58 08:57 (6) | 07:48 | 07:42 11:19 (4) | 08:24 11:27 (4)

| 16:43    39    12:19 (4) | 17:38 | 18:28    34    08:38 (6) | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38    17    09:14 (6) | 18:30 | 16:33    31    11:50 (4) | 16:13    58    13:59 (5)

 17 | 08:22 11:40 (4) | 07:36 | 06:35 08:03 (6) | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 08:55 (6) | 07:49 | 07:44 11:19 (4) | 08:24 11:28 (4)

| 16:45    40    12:20 (4) | 17:40 | 18:30    36    08:39 (6) | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35    21    09:16 (6) | 18:27 | 16:32    33    11:52 (4) | 16:13    59    14:00 (5)

 18 | 08:21 11:40 (4) | 07:34 | 06:33 08:02 (6) | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 08:52 (6) | 07:51 | 07:46 11:18 (4) | 08:25 11:28 (4)

| 16:46    39    12:19 (4) | 17:42 | 18:32    36    08:38 (6) | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33    25    09:17 (6) | 18:25 | 16:30    35    11:53 (4) | 16:14    59    14:01 (5)

 19 | 08:20 11:40 (4) | 07:32 | 06:30 08:03 (6) | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 08:51 (6) | 07:53 | 07:47 11:18 (4) | 08:26 11:28 (4)

| 16:48    39    12:19 (4) | 17:44 | 18:33    34    08:37 (6) | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31    28    09:19 (6) | 18:23 | 16:29    36    11:54 (4) | 16:14    58    14:00 (5)

 20 | 08:19 11:41 (4) | 07:30 | 06:28 08:03 (6) | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:04 08:50 (6) | 07:55 | 07:49 11:18 (4) | 08:27 11:29 (4)

| 16:50    38    12:19 (4) | 17:46 | 18:35    34    08:37 (6) | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28    30    09:20 (6) | 18:21 | 16:28    37    11:55 (4) | 16:14    58    14:01 (5)

 21 | 08:18 11:42 (4) | 07:28 | 06:26 08:02 (6) | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 08:48 (6) | 07:56 | 07:51 11:17 (4) | 08:27 11:29 (4)

| 16:51    37    12:19 (4) | 17:47 | 18:37    33    08:35 (6) | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26    32    09:20 (6) | 18:19 | 16:27    38    11:55 (4) | 16:15    59    14:01 (5)

 22 | 08:17 11:43 (4) | 07:25 | 06:24 08:03 (6) | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 08:48 (6) | 07:58 | 07:52 11:17 (4) | 08:28 11:30 (4)

| 16:53    37    12:20 (4) | 17:49 | 18:38    32    08:35 (6) | 20:31 | 21:18 | 21:45 | 21:28 | 20:34 | 19:24    33    09:21 (6) | 18:17 | 16:26    38    11:55 (4) | 16:15    59    14:02 (5)

 23 | 08:16 11:43 (4) | 07:23 | 06:21 08:03 (6) | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 08:46 (6) | 08:00 | 07:54 11:17 (4) | 08:28 11:30 (4)

| 16:55    36    12:19 (4) | 17:51 | 18:40    31    08:34 (6) | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:21    34    09:20 (6) | 18:15 | 16:24    39    11:56 (4) | 16:16    59    14:02 (5)

 24 | 08:15 11:44 (4) | 07:21 | 06:19 08:03 (6) | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 08:46 (6) | 08:02 | 07:56 11:18 (4) | 08:29 11:31 (4)

| 16:56    35    12:19 (4) | 17:53 | 18:42    29    08:32 (6) | 20:34 | 21:21 | 21:46 | 21:25 | 20:30 | 19:19    35    09:21 (6) | 18:13 | 16:23    39    11:57 (4) | 16:16    58    14:03 (5)

 25 | 08:13 11:46 (4) | 07:19 | 06:17 08:05 (6) | 06:08 | 05:18 | 05:06 | 05:34 | 06:23 | 07:13 08:46 (6) | 07:03 | 07:57 11:17 (4) | 08:29 11:31 (4)

| 16:58    33    12:19 (4) | 17:55 | 18:43    25    08:30 (6) | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17    35    09:21 (6) | 17:11 | 16:22    40    11:57 (4) | 16:17    59    14:04 (5)

 26 | 08:12 11:46 (4) | 07:17 | 06:14 08:06 (6) | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 08:45 (6) | 07:05 | 07:59 11:18 (4) | 08:29 11:32 (4)

| 17:00    31    12:17 (4) | 17:56 | 18:45    22    08:28 (6) | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15    35    09:20 (6) | 17:09 | 16:21    39    11:57 (4) | 16:18    58    14:04 (5)

 27 | 08:11 11:48 (4) | 07:15 | 06:12 08:08 (6) | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 08:45 (6) | 07:07 | 08:00 11:18 (4) | 08:30 11:32 (4)

| 17:02    29    12:17 (4) | 17:58 | 18:47    18    08:26 (6) | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12    35    09:20 (6) | 17:07 | 16:21    40    11:58 (4) | 16:18    58    14:04 (5)

 28 | 08:09 11:49 (4) | 07:13 | 06:10 08:10 (6) | 06:02 | 05:15 | 05:07 | 05:39 | 06:27 | 07:18 08:45 (6) | 07:09 | 08:02 11:18 (4) | 08:30 11:33 (4)

| 17:03    27    12:16 (4) | 18:00 | 18:49    12    08:22 (6) | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10    34    09:19 (6) | 17:05 | 16:20    40    11:58 (4) | 16:19    58    14:05 (5)

 29 | 08:08 11:51 (4) | | 07:07 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 08:45 (6) | 07:10 | 08:03 11:18 (4) | 08:30 11:33 (4)

| 17:05    24    12:15 (4) | | 19:50 | 20:42 | 21:28 | 21:45 | 21:18 | 20:19 | 19:08    34    09:19 (6) | 17:03 | 16:19    41    11:59 (4) | 16:20    58    14:05 (5)

 30 | 08:07 11:53 (4) | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 08:46 (6) | 07:12 | 08:05 11:19 (4) | 08:30 11:34 (4)

| 17:07    20    12:13 (4) | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05    32    09:18 (6) | 17:01 | 16:18    40    11:59 (4) | 16:21    58    14:06 (5)

 31 | 08:05 11:55 (4) | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 11:33 (4)

| 17:09    15    12:10 (4) | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    58    14:05 (5)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |  1228 | |   610 | | | | | |   469 |   146 |   685 |  1712



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 30

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: AD - IP AD

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September |Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 | 08:04 | 07:11 16:55 (4) | 07:01 18:04 (6) | 05:56 | 05:11 | 05:08 | 05:45 | 06:34 | 07:22 | 07:16 15:54 (1) | 08:06

| 16:23 | 17:11 | 18:02    16    17:11 (4) | 19:55    16    18:20 (6) | 20:46 | 21:31 | 21:45 | 21:13 | 20:12 | 19:03 | 16:57    14    16:08 (1) | 16:17

  2 | 08:30 | 08:02 16:27 (1) | 07:08 16:56 (4) | 06:58 18:07 (6) | 05:54 | 05:11 | 05:09 | 05:46 | 06:35 | 07:24 | 07:17 15:53 (1) | 08:08

| 16:24 | 17:12     8    16:35 (1) | 18:03    14    17:10 (4) | 19:57     9    18:16 (6) | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:55    16    16:09 (1) | 16:17

  3 | 08:30 | 08:00 16:25 (1) | 07:06 16:57 (4) | 06:56 | 05:52 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 15:53 (1) | 08:09

| 16:25 | 17:14    11    16:36 (1) | 18:05    12    17:09 (4) | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:07 | 18:58 | 16:54    16    16:09 (1) | 16:16

  4 | 08:30 | 07:59 16:24 (1) | 07:04 16:59 (4) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 15:53 (1) | 08:10

| 16:26 | 17:16    13    16:37 (1) | 18:07     7    17:06 (4) | 20:00 | 20:51 | 21:34 | 21:44 | 21:08 | 20:05 | 18:56 | 16:52    16    16:09 (1) | 16:16

  5 | 08:29 | 07:57 16:24 (1) | 07:02 | 06:51 | 05:49 | 05:08 | 05:11 | 05:51 | 06:40 | 07:29 | 07:23 15:54 (1) | 08:12

| 16:28 | 17:18    15    16:39 (1) | 18:09 | 20:02 | 20:52 | 21:35 | 21:43 | 21:07 | 20:03 | 18:54 | 16:50    15    16:09 (1) | 16:15

  6 | 08:29 | 07:56 16:24 (1) | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 15:54 (1) | 08:13

| 16:29 | 17:20    15    16:39 (1) | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:48    15    16:09 (1) | 16:15

  7 | 08:29 | 07:54 16:23 (1) | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:43 | 07:32 | 07:26 15:55 (1) | 08:14

| 16:30 | 17:22    16    16:39 (1) | 18:12 | 20:05 | 20:55 | 21:37 | 21:42 | 21:03 | 19:58 | 18:49 | 16:47    13    16:08 (1) | 16:14

  8 | 08:28 | 07:52 16:23 (1) | 06:55 | 06:45 | 05:43 | 05:07 | 05:14 | 05:55 | 06:45 | 07:34 | 07:28 15:56 (1) | 08:15

| 16:31 | 17:23    16    16:39 (1) | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:01 | 19:56 | 18:47 | 16:45    11    16:07 (1) | 16:14

  9 | 08:28 | 07:50 16:24 (1) | 06:53 | 06:42 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 15:58 (1) | 08:17

| 16:33 | 17:25    15    16:39 (1) | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45 | 16:43     7    16:05 (1) | 16:14

 10 | 08:27 | 07:49 16:24 (1) | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 18:01 (6) | 07:37 17:33 (4) | 07:32 | 08:18

| 16:34 | 17:27    14    16:38 (1) | 18:18 | 20:10 | 21:00 | 21:40 | 21:40 | 20:58 | 19:51     8    18:09 (6) | 18:43     9    17:42 (4) | 16:42 | 16:13

 11 | 08:27 | 07:47 16:26 (1) | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 17:56 (6) | 07:39 17:30 (4) | 07:33 | 08:19

| 16:35 | 17:29    13    16:39 (1) | 18:19 | 20:12 | 21:02 | 21:40 | 21:39 | 20:56 | 19:49    16    18:12 (6) | 18:40    13    17:43 (4) | 16:40 | 16:13

 12 | 08:26 | 07:45 16:27 (1) | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 17:54 (6) | 07:41 17:29 (4) | 07:35 15:31 (3) | 08:20

| 16:37 | 17:31    10    16:37 (1) | 18:21 | 20:14 | 21:03 | 21:41 | 21:39 | 20:54 | 19:47    20    18:14 (6) | 18:38    15    17:44 (4) | 16:39     4    15:35 (3) | 16:13

 13 | 08:25 | 07:43 16:29 (1) | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 17:52 (6) | 07:42 17:28 (4) | 07:37 15:29 (3) | 08:21

| 16:38 | 17:33     6    16:35 (1) | 18:23 | 20:15 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45    22    18:14 (6) | 18:36    16    17:44 (4) | 16:37     9    15:38 (3) | 16:13

 14 | 08:25 | 07:41 | 06:42 | 06:31 | 05:33 | 05:05 | 05:20 | 06:05 | 06:55 17:50 (6) | 07:44 17:28 (4) | 07:39 15:28 (3) | 08:22

| 16:40 | 17:34 | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42    25    18:15 (6) | 18:34    17    17:45 (4) | 16:36    11    15:39 (3) | 16:13

 15 | 08:24 | 07:39 | 06:39 17:11 (6) | 06:29 | 05:32 | 05:04 | 05:21 | 06:06 | 06:56 17:50 (6) | 07:46 17:27 (4) | 07:40 15:27 (3) | 08:23

| 16:41 | 17:36 | 18:26    11    17:22 (6) | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40    26    18:16 (6) | 18:32    18    17:45 (4) | 16:34    13    15:40 (3) | 16:13

 16 | 08:23 15:56 (3) | 07:37 | 06:37 17:08 (6) | 06:27 | 05:30 | 05:04 | 05:23 | 06:08 | 06:58 17:48 (6) | 07:48 17:27 (4) | 07:42 15:27 (3) | 08:24

| 16:43     5    16:01 (3) | 17:38 | 18:28    17    17:25 (6) | 20:21 | 21:10 | 21:43 | 21:35 | 20:46 | 19:38    28    18:16 (6) | 18:29    17    17:44 (4) | 16:33    14    15:41 (3) | 16:13

 17 | 08:22 15:55 (3) | 07:35 | 06:35 17:06 (6) | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 17:47 (6) | 07:49 17:27 (4) | 07:44 15:27 (3) | 08:24

| 16:45     8    16:03 (3) | 17:40 | 18:30    21    17:27 (6) | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35    30    18:17 (6) | 18:27    16    17:43 (4) | 16:32    14    15:41 (3) | 16:13

 18 | 08:21 15:53 (3) | 07:33 | 06:33 17:03 (6) | 06:23 | 05:27 | 05:04 | 05:25 | 06:11 | 07:01 17:46 (6) | 07:51 17:28 (4) | 07:46 15:27 (3) | 08:25

| 16:46    11    16:04 (3) | 17:42 | 18:31    24    17:27 (6) | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33    30    18:16 (6) | 18:25    15    17:43 (4) | 16:30    15    15:42 (3) | 16:14

 19 | 08:20 15:53 (3) | 07:31 | 06:30 17:02 (6) | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 17:46 (6) | 07:53 17:29 (4) | 07:47 15:28 (3) | 08:26

| 16:48    12    16:05 (3) | 17:44 | 18:33    26    17:28 (6) | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31    30    18:16 (6) | 18:23    12    17:41 (4) | 16:29    14    15:42 (3) | 16:14

 20 | 08:19 15:53 (3) | 07:29 | 06:28 17:01 (6) | 06:18 | 05:25 | 05:04 | 05:28 | 06:15 | 07:04 17:45 (6) | 07:54 17:31 (4) | 07:49 15:27 (3) | 08:26

| 16:49    13    16:06 (3) | 17:45 | 18:35    28    17:29 (6) | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:28    30    18:15 (6) | 18:21     8    17:39 (4) | 16:28    15    15:42 (3) | 16:14

 21 | 08:18 15:53 (3) | 07:27 17:02 (4) | 06:26 17:00 (6) | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 17:45 (6) | 07:56 | 07:51 15:28 (3) | 08:27

| 16:51    14    16:07 (3) | 17:47     3    17:05 (4) | 18:37    29    17:29 (6) | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26    30    18:15 (6) | 18:19 | 16:27    14    15:42 (3) | 16:15

 22 | 08:17 15:53 (3) | 07:25 16:59 (4) | 06:23 17:00 (6) | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 17:45 (6) | 07:58 | 07:52 15:29 (3) | 08:28

| 16:53    15    16:08 (3) | 17:49    10    17:09 (4) | 18:38    29    17:29 (6) | 20:31 | 21:18 | 21:45 | 21:28 | 20:34 | 19:24    29    18:14 (6) | 18:17 | 16:25    13    15:42 (3) | 16:15

 23 | 08:16 15:53 (3) | 07:23 16:57 (4) | 06:21 16:59 (6) | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 17:45 (6) | 08:00 | 07:54 15:30 (3) | 08:28

| 16:55    14    16:07 (3) | 17:51    13    17:10 (4) | 18:40    30    17:29 (6) | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:21    28    18:13 (6) | 18:15 | 16:24    12    15:42 (3) | 16:16

 24 | 08:15 15:53 (3) | 07:21 16:56 (4) | 06:19 16:58 (6) | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 17:46 (6) | 08:01 | 07:56 15:31 (3) | 08:29

| 16:56    15    16:08 (3) | 17:53    16    17:12 (4) | 18:42    31    17:29 (6) | 20:34 | 21:21 | 21:46 | 21:25 | 20:29 | 19:19    26    18:12 (6) | 18:13 | 16:23    11    15:42 (3) | 16:16

 25 | 08:13 15:53 (3) | 07:19 16:56 (4) | 06:17 16:58 (6) | 06:08 | 05:18 | 05:05 | 05:34 | 06:23 | 07:13 17:46 (6) | 07:03 | 07:57 15:32 (3) | 08:29

| 16:58    15    16:08 (3) | 17:55    16    17:12 (4) | 18:43    30    17:28 (6) | 20:36 | 21:22 | 21:46 | 21:24 | 20:27 | 19:17    24    18:10 (6) | 17:11 | 16:22     8    15:40 (3) | 16:17

 26 | 08:12 15:54 (3) | 07:17 16:55 (4) | 06:14 16:59 (6) | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 17:47 (6) | 07:05 | 07:59 15:34 (3) | 08:29

| 17:00    14    16:08 (3) | 17:56    18    17:13 (4) | 18:45    29    17:28 (6) | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:14    22    18:09 (6) | 17:09 | 16:21     5    15:39 (3) | 16:18

 27 | 08:11 15:55 (3) | 07:15 16:54 (4) | 06:12 16:58 (6) | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 17:49 (6) | 07:07 | 08:00 | 08:30

| 17:02    13    16:08 (3) | 17:58    18    17:12 (4) | 18:47    29    17:27 (6) | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12    18    18:07 (6) | 17:07 | 16:20 | 16:18

 28 | 08:09 15:56 (3) | 07:13 16:55 (4) | 06:10 16:59 (6) | 06:02 | 05:15 | 05:07 | 05:39 | 06:27 | 07:17 17:50 (6) | 07:09 | 08:02 | 08:30

| 17:03    11    16:07 (3) | 18:00    17    17:12 (4) | 18:48    27    17:26 (6) | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10    14    18:04 (6) | 17:05 | 16:20 | 16:19

 29 | 08:08 15:57 (3) | | 07:07 18:00 (6) | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 17:55 (6) | 07:10 15:58 (1) | 08:03 | 08:30

| 17:05     9    16:06 (3) | | 19:50    25    18:25 (6) | 20:42 | 21:28 | 21:45 | 21:18 | 20:19 | 19:08     4    17:59 (6) | 17:03     7    16:05 (1) | 16:19 | 16:20

 30 | 08:07 16:00 (3) | | 07:05 18:01 (6) | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 15:55 (1) | 08:05 | 08:30

| 17:07     4    16:04 (3) | | 19:52    23    18:24 (6) | 20:44 | 21:29 | 21:45 | 21:17 | 20:16 | 19:05 | 17:01    11    16:06 (1) | 16:18 | 16:21

 31 | 08:05 | | 07:03 18:02 (6) | | 05:12 | | 05:43 | 06:32 | | 07:14 15:54 (1) | | 08:30

| 17:09 | | 19:54    20    18:22 (6) | | 21:30 | | 21:15 | 20:14 | | 16:59    13    16:07 (1) | | 16:22

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   173 |   263 |   478 |    25 | | | | |   460 |   187 |   295 |



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 31

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: AE - IP AE

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November|Dezember
| | | | | | | | | | | |

  1 | 08:30 | 08:04 | 07:11 | 07:01 | 05:56 | 05:12 05:54 (7) | 05:09 06:03 (7) | 05:45 | 06:34 | 07:22 | 07:16 | 08:06

| 16:23 | 17:11 | 18:02 | 19:55 | 20:46 | 21:31    21    06:15 (7) | 21:45    14    06:17 (7) | 21:13 | 20:12 | 19:03 | 16:57 | 16:17

  2 | 08:30 | 08:02 | 07:09 | 06:58 | 05:54 | 05:11 05:54 (7) | 05:09 06:04 (7) | 05:46 | 06:36 | 07:24 | 07:17 | 08:08

| 16:24 | 17:12 | 18:04 | 19:57 | 20:47 | 21:32    21    06:15 (7) | 21:45    14    06:18 (7) | 21:12 | 20:10 | 19:01 | 16:56 | 16:17

  3 | 08:30 | 08:00 | 07:06 | 06:56 | 05:53 | 05:10 05:55 (7) | 05:10 06:03 (7) | 05:48 | 06:37 | 07:26 | 07:19 | 08:09

| 16:25 | 17:14 | 18:05 | 19:59 | 20:49 | 21:33    20    06:15 (7) | 21:44    15    06:18 (7) | 21:10 | 20:07 | 18:58 | 16:54 | 16:16

  4 | 08:30 | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 05:55 (7) | 05:11 06:03 (7) | 05:49 | 06:39 | 07:27 | 07:21 | 08:10

| 16:27 | 17:16 | 18:07 | 20:00 | 20:51 | 21:34    20    06:15 (7) | 21:44    16    06:19 (7) | 21:08 | 20:05 | 18:56 | 16:52 | 16:16

  5 | 08:29 | 07:57 | 07:02 | 06:52 | 05:49 | 05:09 05:56 (7) | 05:12 06:03 (7) | 05:51 | 06:40 | 07:29 | 07:23 | 08:12

| 16:28 | 17:18 | 18:09 | 20:02 | 20:52 | 21:35    18    06:14 (7) | 21:43    17    06:20 (7) | 21:07 | 20:03 | 18:54 | 16:50 | 16:15

  6 | 08:29 | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 05:57 (7) | 05:12 06:03 (7) | 05:52 | 06:42 | 07:31 | 07:25 | 08:13

| 16:29 | 17:20 | 18:11 | 20:04 | 20:54 | 21:36    17    06:14 (7) | 21:43    18    06:21 (7) | 21:05 | 20:01 | 18:52 | 16:49 | 16:15

  7 | 08:29 | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 05:57 (7) | 05:13 06:03 (7) | 05:54 | 06:44 | 07:32 | 07:26 | 08:14

| 16:30 | 17:22 | 18:12 | 20:05 | 20:55 | 21:37    17    06:14 (7) | 21:42    18    06:21 (7) | 21:03 | 19:58 | 18:49 | 16:47 | 16:14

  8 | 08:28 | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 05:57 (7) | 05:14 06:02 (7) | 05:56 | 06:45 | 07:34 | 07:28 | 08:15

| 16:32 | 17:24 | 18:14 | 20:07 | 20:57 | 21:38    17    06:14 (7) | 21:42    19    06:21 (7) | 21:01 | 19:56 | 18:47 | 16:45 | 16:14

  9 | 08:28 | 07:50 | 06:53 | 06:43 | 05:42 | 05:06 05:58 (7) | 05:15 06:02 (7) | 05:57 | 06:47 | 07:36 | 07:30 | 08:17

| 16:33 | 17:25 | 18:16 | 20:09 | 20:59 | 21:39    16    06:14 (7) | 21:41    19    06:21 (7) | 21:00 | 19:54 | 18:45 | 16:44 | 16:14

 10 | 08:27 | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 05:58 (7) | 05:16 06:02 (7) | 05:59 | 06:48 | 07:37 | 07:32 | 08:18

| 16:34 | 17:27 | 18:18 | 20:10 | 21:00 | 21:40    15    06:13 (7) | 21:40    20    06:22 (7) | 20:58 | 19:52 | 18:43 | 16:42 | 16:14

 11 | 08:27 | 07:47 | 06:49 | 06:38 | 05:38 | 05:06 05:59 (7) | 05:17 06:02 (7) | 06:00 | 06:50 | 07:39 | 07:33 | 08:19

| 16:36 | 17:29 | 18:19 | 20:12 | 21:02 | 21:40    14    06:13 (7) | 21:39    20    06:22 (7) | 20:56 | 19:49 | 18:40 | 16:40 | 16:13

 12 | 08:26 | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 06:00 (7) | 05:18 06:02 (7) | 06:02 | 06:52 | 07:41 | 07:35 | 08:20

| 16:37 | 17:31 | 18:21 | 20:14 | 21:03 | 21:41    13    06:13 (7) | 21:39    21    06:23 (7) | 20:54 | 19:47 | 18:38 | 16:39 | 16:13

 13 | 08:25 | 07:43 | 06:44 | 06:34 | 05:35 | 05:05 06:01 (7) | 05:19 06:02 (7) | 06:03 | 06:53 | 07:42 | 07:37 | 08:21

| 16:39 | 17:33 | 18:23 | 20:15 | 21:05 | 21:42    12    06:13 (7) | 21:38    21    06:23 (7) | 20:52 | 19:45 | 18:36 | 16:37 | 16:13

 14 | 08:25 | 07:41 | 06:42 | 06:31 | 05:34 05:59 (7) | 05:05 06:00 (7) | 05:20 06:01 (7) | 06:05 | 06:55 | 07:44 | 07:39 | 08:22

| 16:40 | 17:35 | 18:25 | 20:17 | 21:07     8    06:07 (7) | 21:42    12    06:12 (7) | 21:37    22    06:23 (7) | 20:50 | 19:42 | 18:34 | 16:36 | 16:13

 15 | 08:24 | 07:39 | 06:40 | 06:29 | 05:32 05:58 (7) | 05:05 06:01 (7) | 05:22 06:02 (7) | 06:07 | 06:56 | 07:46 | 07:40 | 08:23

| 16:42 | 17:36 | 18:26 | 20:19 | 21:08    11    06:09 (7) | 21:43    11    06:12 (7) | 21:36    22    06:24 (7) | 20:48 | 19:40 | 18:32 | 16:34 | 16:13

 16 | 08:23 | 07:37 | 06:37 | 06:27 | 05:31 05:57 (7) | 05:04 06:02 (7) | 05:23 06:02 (7) | 06:08 | 06:58 | 07:48 | 07:42 | 08:23

| 16:43 | 17:38 | 18:28 | 20:21 | 21:10    14    06:11 (7) | 21:43    10    06:12 (7) | 21:35    23    06:25 (7) | 20:46 | 19:38 | 18:30 | 16:33 | 16:13

 17 | 08:22 | 07:35 | 06:35 | 06:25 | 05:29 05:55 (7) | 05:04 06:02 (7) | 05:24 06:02 (7) | 06:10 | 07:00 | 07:49 | 07:44 | 08:24

| 16:45 | 17:40 | 18:30 | 20:22 | 21:11    16    06:11 (7) | 21:44    10    06:12 (7) | 21:34    23    06:25 (7) | 20:44 | 19:35 | 18:27 | 16:32 | 16:14

 18 | 08:21 | 07:33 | 06:33 | 06:23 | 05:28 05:54 (7) | 05:04 06:02 (7) | 05:25 06:02 (7) | 06:11 | 07:01 | 07:51 | 07:46 | 08:25

| 16:46 | 17:42 | 18:31 | 20:24 | 21:13    18    06:12 (7) | 21:44    10    06:12 (7) | 21:33    23    06:25 (7) | 20:42 | 19:33 | 18:25 | 16:30 | 16:14

 19 | 08:20 | 07:32 | 06:30 | 06:21 | 05:26 05:54 (7) | 05:04 06:03 (7) | 05:26 06:02 (7) | 06:13 | 07:03 | 07:53 | 07:47 | 08:26

| 16:48 | 17:44 | 18:33 | 20:26 | 21:14    19    06:13 (7) | 21:45     9    06:12 (7) | 21:32    22    06:24 (7) | 20:40 | 19:31 | 18:23 | 16:29 | 16:14

 20 | 08:19 | 07:29 | 06:28 | 06:19 | 05:25 05:54 (7) | 05:04 06:04 (7) | 05:28 06:02 (7) | 06:15 | 07:04 | 07:54 | 07:49 | 08:26

| 16:50 | 17:46 | 18:35 | 20:27 | 21:15    20    06:14 (7) | 21:45     9    06:13 (7) | 21:30    22    06:24 (7) | 20:38 | 19:28 | 18:21 | 16:28 | 16:14

 21 | 08:18 | 07:27 | 06:26 | 06:16 | 05:24 05:53 (7) | 05:05 06:04 (7) | 05:29 06:03 (7) | 06:16 | 07:06 | 07:56 | 07:51 | 08:27

| 16:51 | 17:47 | 18:37 | 20:29 | 21:17    21    06:14 (7) | 21:45     9    06:13 (7) | 21:29    22    06:25 (7) | 20:36 | 19:26 | 18:19 | 16:27 | 16:15

 22 | 08:17 | 07:25 | 06:24 | 06:14 | 05:22 05:52 (7) | 05:05 06:04 (7) | 05:30 06:03 (7) | 06:18 | 07:08 | 07:58 | 07:52 | 08:28

| 16:53 | 17:49 | 18:38 | 20:31 | 21:18    22    06:14 (7) | 21:45     9    06:13 (7) | 21:28    21    06:24 (7) | 20:34 | 19:24 | 18:17 | 16:26 | 16:15

 23 | 08:16 | 07:23 | 06:21 | 06:12 | 05:21 05:52 (7) | 05:05 06:04 (7) | 05:32 06:03 (7) | 06:19 | 07:09 | 08:00 | 07:54 | 08:28

| 16:55 | 17:51 | 18:40 | 20:32 | 21:20    23    06:15 (7) | 21:45     9    06:13 (7) | 21:27    21    06:24 (7) | 20:32 | 19:21 | 18:15 | 16:25 | 16:16

 24 | 08:15 | 07:21 | 06:19 | 06:10 | 05:20 05:52 (7) | 05:05 06:05 (7) | 05:33 06:03 (7) | 06:21 | 07:11 | 08:01 | 07:55 | 08:28

| 16:56 | 17:53 | 18:42 | 20:34 | 21:21    23    06:15 (7) | 21:46     9    06:14 (7) | 21:25    20    06:23 (7) | 20:29 | 19:19 | 18:13 | 16:23 | 16:16

 25 | 08:13 | 07:19 | 06:17 | 06:08 | 05:19 05:53 (7) | 05:06 06:04 (7) | 05:35 06:04 (7) | 06:23 | 07:13 | 07:03 | 07:57 | 08:29

| 16:58 | 17:55 | 18:43 | 20:36 | 21:22    22    06:15 (7) | 21:46    10    06:14 (7) | 21:24    20    06:24 (7) | 20:27 | 19:17 | 17:11 | 16:22 | 16:17

 26 | 08:12 | 07:17 | 06:14 | 06:06 | 05:17 05:53 (7) | 05:06 06:04 (7) | 05:36 06:05 (7) | 06:24 | 07:14 | 07:05 | 07:59 | 08:29

| 17:00 | 17:56 | 18:45 | 20:37 | 21:24    22    06:15 (7) | 21:46    10    06:14 (7) | 21:23    18    06:23 (7) | 20:25 | 19:14 | 17:09 | 16:22 | 16:18

 27 | 08:11 | 07:15 | 06:12 | 06:04 | 05:16 05:53 (7) | 05:06 06:04 (7) | 05:37 06:06 (7) | 06:26 | 07:16 | 07:07 | 08:00 | 08:29

| 17:02 | 17:58 | 18:47 | 20:39 | 21:25    22    06:15 (7) | 21:46    11    06:15 (7) | 21:21    15    06:21 (7) | 20:23 | 19:12 | 17:07 | 16:21 | 16:19

 28 | 08:09 | 07:13 | 06:10 | 06:02 | 05:15 05:53 (7) | 05:07 06:04 (7) | 05:39 06:08 (7) | 06:27 | 07:17 | 07:09 | 08:02 | 08:30

| 17:03 | 18:00 | 18:48 | 20:41 | 21:26    22    06:15 (7) | 21:45    11    06:15 (7) | 21:20    13    06:21 (7) | 20:21 | 19:10 | 17:05 | 16:20 | 16:19

 29 | 08:08 | | 07:07 | 06:00 | 05:14 05:53 (7) | 05:07 06:04 (7) | 05:40 06:09 (7) | 06:29 | 07:19 | 07:10 | 08:03 | 08:30

| 17:05 | | 19:50 | 20:42 | 21:27    22    06:15 (7) | 21:45    12    06:16 (7) | 21:18    10    06:19 (7) | 20:19 | 19:08 | 17:03 | 16:19 | 16:20

 30 | 08:07 | | 07:05 | 05:58 | 05:13 05:53 (7) | 05:08 06:03 (7) | 05:42 06:11 (7) | 06:31 | 07:21 | 07:12 | 08:05 | 08:30

| 17:07 | | 19:52 | 20:44 | 21:29    22    06:15 (7) | 21:45    13    06:16 (7) | 21:17     6    06:17 (7) | 20:16 | 19:05 | 17:01 | 16:18 | 16:21

 31 | 08:05 | | 07:03 | | 05:12 05:54 (7) | | 05:43 | 06:32 | | 07:14 | | 08:30

| 17:09 | | 19:54 | | 21:30    21    06:15 (7) | | 21:15 | 20:14 | | 16:59 | | 16:22

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   497 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung | | | | |   348 |   395 |   555 | | | | |



WindPRO version 2.8.552   Jul 2012

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um

Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

14.08.2014 11:16 / 32

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Kalender
Berechnung: ImmissionspunktberechnungSchattenrezeptor: AF - IP AF

Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:

   Die Sonne scheint täglich von Sonnenauf- bis -untergang

   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 

   Die Windenergieanlage/n ist/sind immer in Betrieb

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

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

|Januar |Februar |März |April |Mai |Juni |Juli |August |September|Oktober |November |Dezember
| | | | | | | | | | | |

  1 | 08:30 09:27 (5) | 08:04 08:52 (1) | 07:11 | 07:01 | 05:56 | 05:12 | 05:09 | 05:45 | 06:34 | 07:23 | 07:16 | 08:06 09:10 (5)

| 16:23    12    09:39 (5) | 17:11    13    09:05 (1) | 18:02 | 19:55 | 20:46 | 21:31 | 21:45 | 21:14 | 20:12 | 19:03 | 16:57 | 16:17    18    09:28 (5)

  2 | 08:30 09:27 (5) | 08:02 08:53 (1) | 07:09 | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 09:11 (5)

| 16:24    13    09:40 (5) | 17:13    11    09:04 (1) | 18:04 | 19:57 | 20:47 | 21:32 | 21:45 | 21:12 | 20:10 | 19:01 | 16:56 | 16:17    18    09:29 (5)

  3 | 08:30 09:27 (5) | 08:01 08:54 (1) | 07:06 | 06:56 | 05:53 | 05:10 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:11 (5)

| 16:25    14    09:41 (5) | 17:14     9    09:03 (1) | 18:05 | 19:59 | 20:49 | 21:33 | 21:44 | 21:10 | 20:08 | 18:59 | 16:54 | 16:16    17    09:28 (5)

  4 | 08:30 09:27 (5) | 07:59 08:57 (1) | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:12 (5)

| 16:27    14    09:41 (5) | 17:16     5    09:02 (1) | 18:07 | 20:00 | 20:51 | 21:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16    17    09:29 (5)

  5 | 08:30 09:27 (5) | 07:57 | 07:02 | 06:52 | 05:49 | 05:09 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:12 (5)

| 16:28    15    09:42 (5) | 17:18 | 18:09 | 20:02 | 20:52 | 21:35 | 21:44 | 21:07 | 20:03 | 18:54 | 16:50 | 16:15    17    09:29 (5)

  6 | 08:29 09:28 (5) | 07:56 | 07:00 | 06:49 | 05:47 | 05:08 | 05:12 | 05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:13 (5)

| 16:29    16    09:44 (5) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 | 21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15    16    09:29 (5)

  7 | 08:29 09:27 (5) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:27 08:26 (1) | 08:14 09:14 (5)

| 16:30    17    09:44 (5) | 17:22 | 18:13 | 20:06 | 20:56 | 21:37 | 21:42 | 21:03 | 19:59 | 18:49 | 16:47     6    08:32 (1) | 16:14    15    09:29 (5)

  8 | 08:28 09:27 (5) | 07:52 | 06:55 | 06:45 | 05:44 | 05:07 | 05:14 | 05:56 | 06:45 | 07:34 | 07:28 08:24 (1) | 08:16 09:15 (5)

| 16:32    17    09:44 (5) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:02 | 19:56 | 18:47 | 16:45    10    08:34 (1) | 16:14    14    09:29 (5)

  9 | 08:28 09:28 (5) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 08:23 (1) | 08:17 09:15 (5)

| 16:33    17    09:45 (5) | 17:25 | 18:16 | 20:09 | 20:59 | 21:39 | 21:41 | 21:00 | 19:54 | 18:45 | 16:44    12    08:35 (1) | 16:14    14    09:29 (5)

 10 | 08:27 09:28 (5) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:38 | 07:32 08:23 (1) | 08:18 09:16 (5)

| 16:34    18    09:46 (5) | 17:27 | 18:18 | 20:11 | 21:00 | 21:40 | 21:40 | 20:58 | 19:52 | 18:43 | 16:42    13    08:36 (1) | 16:14    13    09:29 (5)

 11 | 08:27 09:28 (5) | 07:47 | 06:49 | 06:38 | 05:38 | 05:05 | 05:17 | 06:00 | 06:50 | 07:39 | 07:34 08:23 (1) | 08:19 09:18 (5)

| 16:36    18    09:46 (5) | 17:29 | 18:20 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:41 | 16:40    14    08:37 (1) | 16:13    12    09:30 (5)

 12 | 08:26 09:29 (5) | 07:45 08:25 (4) | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 | 07:35 08:22 (1) | 08:20 09:19 (5)

| 16:37    18    09:47 (5) | 17:31     4    08:29 (4) | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38 | 16:39    15    08:37 (1) | 16:13    11    09:30 (5)

 13 | 08:26 09:29 (5) | 07:43 08:22 (4) | 06:44 | 06:34 | 05:35 | 05:05 | 05:19 | 06:03 | 06:53 | 07:43 | 07:37 08:23 (1) | 08:21 09:20 (5)

| 16:39    19    09:48 (5) | 17:33    10    08:32 (4) | 18:23 | 20:16 | 21:05 | 21:42 | 21:38 | 20:52 | 19:45 | 18:36 | 16:37    15    08:38 (1) | 16:13    10    09:30 (5)

 14 | 08:25 09:29 (5) | 07:41 08:20 (4) | 06:42 | 06:32 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 | 07:39 08:22 (1) | 08:22 09:20 (5)

| 16:40    19    09:48 (5) | 17:35    13    08:33 (4) | 18:25 | 20:17 | 21:07 | 21:42 | 21:37 | 20:50 | 19:42 | 18:34 | 16:36    15    08:37 (1) | 16:13    10    09:30 (5)

 15 | 08:24 09:30 (5) | 07:39 08:19 (4) | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:57 | 07:46 | 07:41 08:23 (1) | 08:23 09:20 (5)

| 16:42    18    09:48 (5) | 17:36    15    08:34 (4) | 18:26 | 20:19 | 21:08 | 21:43 | 21:36 | 20:48 | 19:40 | 18:32 | 16:34    14    08:37 (1) | 16:13     9    09:29 (5)

 16 | 08:23 09:30 (5) | 07:38 08:19 (4) | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 | 07:42 08:23 (1) | 08:24 09:22 (5)

| 16:43    18    09:48 (5) | 17:38    15    08:34 (4) | 18:28 | 20:21 | 21:10 | 21:44 | 21:35 | 20:46 | 19:38 | 18:30 | 16:33    14    08:37 (1) | 16:13     7    09:29 (5)

 17 | 08:22 09:31 (5) | 07:36 08:19 (4) | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 | 07:44 08:24 (1) | 08:25 09:23 (5)

| 16:45    18    09:49 (5) | 17:40    16    08:35 (4) | 18:30 | 20:22 | 21:11 | 21:44 | 21:34 | 20:44 | 19:35 | 18:27 | 16:32    13    08:37 (1) | 16:14     6    09:29 (5)

 18 | 08:21 09:31 (5) | 07:34 08:19 (4) | 06:33 | 06:23 | 05:28 | 05:04 | 05:25 | 06:11 | 07:01 | 07:51 | 07:46 08:25 (1) | 08:25 09:24 (5)

| 16:46    18    09:49 (5) | 17:42    16    08:35 (4) | 18:32 | 20:24 | 21:13 | 21:44 | 21:33 | 20:42 | 19:33 | 18:25 | 16:30    15    09:17 (5) | 16:14     5    09:29 (5)

 19 | 08:20 09:31 (5) | 07:32 08:19 (4) | 06:31 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:54 (4) | 07:47 08:27 (1) | 08:26 09:24 (5)

| 16:48    17    09:48 (5) | 17:44    16    08:35 (4) | 18:33 | 20:26 | 21:14 | 21:45 | 21:32 | 20:40 | 19:31 | 18:23     6    09:00 (4) | 16:29    17    09:20 (5) | 16:14     5    09:29 (5)

 20 | 08:19 09:32 (5) | 07:30 08:19 (4) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:52 (4) | 07:49 08:30 (1) | 08:27 09:25 (5)

| 16:50    16    09:48 (5) | 17:46    15    08:34 (4) | 18:35 | 20:27 | 21:16 | 21:45 | 21:31 | 20:38 | 19:29 | 18:21    10    09:02 (4) | 16:28    15    09:22 (5) | 16:14     4    09:29 (5)

 21 | 08:18 09:34 (5) | 07:28 08:19 (4) | 06:26 | 06:16 | 05:24 | 05:05 | 05:29 | 06:16 | 07:06 | 07:56 08:50 (4) | 07:51 09:09 (5) | 08:27 09:26 (5)

| 16:51    14    09:48 (5) | 17:47    13    08:32 (4) | 18:37 | 20:29 | 21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19    14    09:04 (4) | 16:27    14    09:23 (5) | 16:15     4    09:30 (5)

 22 | 08:17 08:55 (1) | 07:26 08:21 (4) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:50 (4) | 07:52 09:08 (5) | 08:28 09:26 (5)

| 16:53    15    09:47 (5) | 17:49    10    08:31 (4) | 18:38 | 20:31 | 21:19 | 21:46 | 21:28 | 20:34 | 19:24 | 18:17    15    09:05 (4) | 16:26    16    09:24 (5) | 16:15     4    09:30 (5)

 23 | 08:16 08:52 (1) | 07:24 08:24 (4) | 06:21 | 06:12 | 05:21 | 05:05 | 05:32 | 06:19 | 07:09 | 08:00 08:48 (4) | 07:54 09:08 (5) | 08:28 09:26 (5)

| 16:55    17    09:45 (5) | 17:51     3    08:27 (4) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15    16    09:04 (4) | 16:25    17    09:25 (5) | 16:16     4    09:30 (5)

 24 | 08:15 08:51 (1) | 07:21 | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 08:48 (4) | 07:56 09:09 (5) | 08:29 09:27 (5)

| 16:56    14    09:43 (5) | 17:53 | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13    16    09:04 (4) | 16:23    17    09:26 (5) | 16:16     5    09:32 (5)

 25 | 08:14 08:51 (1) | 07:19 | 06:17 | 06:08 | 05:19 | 05:06 | 05:35 | 06:23 | 07:13 | 07:03 07:48 (4) | 07:57 09:09 (5) | 08:29 09:27 (5)

| 16:58    13    09:04 (1) | 17:55 | 18:44 | 20:36 | 21:23 | 21:46 | 21:24 | 20:27 | 19:17 | 17:11    16    08:04 (4) | 16:22    18    09:27 (5) | 16:17     5    09:32 (5)

 26 | 08:12 08:50 (1) | 07:17 | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 | 07:14 | 07:05 07:49 (4) | 07:59 09:08 (5) | 08:29 09:27 (5)

| 17:00    14    09:04 (1) | 17:57 | 18:45 | 20:37 | 21:24 | 21:46 | 21:23 | 20:25 | 19:15 | 17:09    15    08:04 (4) | 16:22    19    09:27 (5) | 16:18     6    09:33 (5)

 27 | 08:11 08:51 (1) | 07:15 | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 07:49 (4) | 08:00 09:09 (5) | 08:30 09:27 (5)

| 17:02    14    09:05 (1) | 17:58 | 18:47 | 20:39 | 21:25 | 21:46 | 21:21 | 20:23 | 19:12 | 17:07    14    08:03 (4) | 16:21    18    09:27 (5) | 16:18     7    09:34 (5)

 28 | 08:10 08:50 (1) | 07:13 | 06:10 | 06:02 | 05:15 | 05:07 | 05:39 | 06:28 | 07:18 | 07:09 07:50 (4) | 08:02 09:09 (5) | 08:30 09:28 (5)

| 17:03    15    09:05 (1) | 18:00 | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05    12    08:02 (4) | 16:20    19    09:28 (5) | 16:19     7    09:35 (5)

 29 | 08:08 08:51 (1) | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 07:52 (4) | 08:03 09:09 (5) | 08:30 09:27 (5)

| 17:05    15    09:06 (1) | | 19:50 | 20:43 | 21:28 | 21:46 | 21:18 | 20:19 | 19:08 | 17:03     9    08:01 (4) | 16:19    19    09:28 (5) | 16:20     9    09:36 (5)

 30 | 08:07 08:51 (1) | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:10 (5) | 08:30 09:28 (5)

| 17:07    15    09:06 (1) | | 19:52 | 20:44 | 21:29 | 21:45 | 21:17 | 20:17 | 19:05 | 17:01 | 16:18    18    09:28 (5) | 16:21     9    09:37 (5)

 31 | 08:05 08:51 (1) | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 09:28 (5)

| 17:09    14    09:05 (1) | | 19:54 | | 21:30 | | 21:15 | 20:14 | | 16:59 | | 16:22    10    09:38 (5)

Sonnenscheinstunden |   260 |   278 |   367 |   416 |   484 |   498 |   501 |   453 |   381 |   332 |   267 |   245

astr.max.mögl.Beschattung |   492 |   184 | | | | | | | |   143 |   363 |   308
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WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Projekt:

Twerberg_GE_August14
Beschreibung:

Wichtige ergänzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den Maßstäben der dargestellten Karten handelt es sich um Näherungswerte.

Die ISO-Schattenliniendarstellung (jährliche Belastung für einen Rezeptor mit 360°-

Rundumblick in 0 m Höhe über Grund) erfolgt für einen begrenzten Ausschnitt der dargestellten

Karte und nur für den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher müssen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

übereinstimmen.

Ausdruck/Seite

18.08.2014 14:15 / 1

Lizenzierter Anwender:

enveco GmbH 
Grevener Straße 61c 

DE-48149 Münster

(+49) 0251 - 315810

enveco / mail@enveco.de
Berechnet:

14.08.2014 09:49/2.8.552

SHADOW - Grafischer Kalender
Berechnung: Immissionspunktberechnung

WEA

1: WEA 1 3: WEA 3 4: WEA 4 5: WEA 5 6: WEA 6
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