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windPRO21.06.2023 13:04 / 1

Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:33/3.6.366

SHADOW - Hauptergebnis
Berechnung: Vorbelastung irrelevant

Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle

Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

1,65 2,71 4,16 6,57 7,48 7,80 7,68 7,19 5,53 3,68 1,77 1,29

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe

348 287 527 819 652 510 596 914 1.281 1.259 855 560 8.608

den folgenden Annahmen:

Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 33 Existierende WEA Schattenrezeptor

WEA
WEA-Typ Schattendaten

Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu-
ell messer

[m] [kW] [m] [m] [m] [U/min]
VB-04 443.753 5.818.914 81,9 VESTAS V44 600 44.0 !O! NH: ... Nein VESTAS V44-600 600 44,0 55,0 768 28,0
VB-08 446.907 5.822.558 60,0 VESTAS V150-4.2 4200 150.0 !... Ja VESTAS V150-4.2-4.200 4.200 150,0 160,0 1.901 10,4
VB-09 447.215 5.822.788 60,0 VESTAS V150-4.2 4200 150.0 !... Ja VESTAS V150-4.2-4.200 4.200 150,0 160,0 1.901 10,4
VB-10 447.116 5.823.259 60,0 VESTAS V150-4.2 4200 150.0 !... Ja VESTAS V150-4.2-4.200 4.200 150,0 160,0 1.901 10,4
VB-11 447.597 5.822.565 60,0 VESTAS V150-4.2 4200 150.0 !... Ja VESTAS V150-4.2-4.200 4.200 150,0 160,0 1.901 10,4
VB-12 447.959 5.822.420 60,0 VESTAS V150-4.2 4200 150.0 !... Ja VESTAS V150-4.2-4.200 4.200 150,0 160,0 1.901 10,4
VB-13 448.226 5.822.137 60,0 VESTAS V150-4.2 4200 150.0 !... Ja VESTAS V150-4.2-4.200 4.200 150,0 160,0 1.901 10,4
VB-14 447.661 5.822.943 59,3 VESTAS V150-4.2 4200 150.0 !... Ja VESTAS V150-4.2-4.200 4.200 150,0 160,0 1.901 10,4
VB-15 448.100 5.822.837 60,0 VESTAS V150-4.2 4200 150.0 !... Ja VESTAS V150-4.2-4.200 4.200 150,0 160,0 1.901 10,4
VB-16 448.188 5.823.266 57,7 VESTAS V150-4.2 4200 150.0 !... Ja VESTAS V150-4.2-4.200 4.200 150,0 160,0 1.901 10,4

Schattenrezeptor-Eingabe
Nr. Name

[m]

Berechnungsergebnisse
Schattenrezeptor

met. wahrsch. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag Stunden/Jahr

[h/a] [d/a] [h/d] [h/a]
0:00   0 0:00 0:00  
0:00   0 0:00 0:00  
0:00   0 0:00 0:00  
0:00   0 0:00 0:00  
0:00   0 0:00 0:00  

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:33/3.6.366

SHADOW - Hauptergebnis
Berechnung: Vorbelastung irrelevant

met. wahrsch. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag Stunden/Jahr

[h/a] [d/a] [h/d] [h/a]
0:00   0 0:00 0:00  
0:00   0 0:00 0:00  

  0 0:00 0:00  

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal Erwartet

[h/a] [h/a]
VB-04 VESTAS V44 600 44.0 !O! NH: 55,0 m (Ges:77,0 m) (5) 0:00 0:00
VB-08 VESTAS V150-4.2 4200 150.0 !O! NH: 160,0 m (Ges:235,0 m) (12) 0:00 0:00
VB-09 VESTAS V150-4.2 4200 150.0 !O! NH: 160,0 m (Ges:235,0 m) (15) 0:00 0:00
VB-10 VESTAS V150-4.2 4200 150.0 !O! NH: 160,0 m (Ges:235,0 m) (10) 0:00 0:00
VB-11 VESTAS V150-4.2 4200 150.0 !O! NH: 160,0 m (Ges:235,0 m) (9) 0:00 0:00
VB-12 VESTAS V150-4.2 4200 150.0 !O! NH: 160,0 m (Ges:235,0 m) (16) 0:00 0:00
VB-13 VESTAS V150-4.2 4200 150.0 !O! NH: 160,0 m (Ges:235,0 m) (13) 0:00 0:00
VB-14 VESTAS V150-4.2 4200 150.0 !O! NH: 160,0 m (Ges:235,0 m) (8) 0:00 0:00
VB-15 VESTAS V150-4.2 4200 150.0 !O! NH: 160,0 m (Ges:235,0 m) (11) 0:00 0:00
VB-16 VESTAS V150-4.2 4200 150.0 !O! NH: 160,0 m (Ges:235,0 m) (14) 0:00 0:00

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:35/3.6.366

SHADOW - Hauptergebnis
Berechnung: Vorbelastung

Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle

Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

1,65 2,71 4,16 6,57 7,48 7,80 7,68 7,19 5,53 3,68 1,77 1,29

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe

348 287 527 819 652 510 596 914 1.281 1.259 855 560 8.608

den folgenden Annahmen:

Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 33 Existierende WEA Schattenrezeptor

WEA
WEA-Typ Schattendaten

Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu-
ell messer

[m] [kW] [m] [m] [m] [U/min]
VB-01 444.681 5.819.042 75,0 VESTAS V90 2000 90.0 !O! N... Ja VESTAS V90-2.000 2.000 90,0 105,0 1.506 14,9
VB-02 444.398 5.818.788 85,0 VESTAS V90 2000 90.0 !O! N... Ja VESTAS V90-2.000 2.000 90,0 105,0 1.506 14,9
VB-03 444.140 5.819.077 80,5 VESTAS V90 2000 90.0 !O! N... Ja VESTAS V90-2.000 2.000 90,0 105,0 1.506 14,9
VB-05 443.813 5.819.294 80,0 VESTAS V90 2000 90.0 !O! N... Ja VESTAS V90-2.000 2.000 90,0 105,0 1.506 14,9
VB-06 444.063 5.819.493 68,4 VESTAS V126-3450 126.0 !O! ...Ja VESTAS V126-3.45-3.450 3.450 126,0 149,0 1.717 11,8
VB-07 443.260 5.819.117 77,7 VESTAS V126-3.45 3450 126.... Ja VESTAS V126-3.45-3.450 3.450 126,0 149,0 1.717 11,8

Schattenrezeptor-Eingabe
Nr. Name

[m]

Berechnungsergebnisse
Schattenrezeptor

met. wahrsch. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag Stunden/Jahr

[h/a] [d/a] [h/d] [h/a]
0:00   0 0:00 0:00  
0:00   0 0:00 0:00  
0:00   0 0:00 0:00  
0:00   0 0:00 0:00  
0:00   0 0:00 0:00  

29:17 102 0:24 9:44  
42:57 129 0:30 5:34  

  0 0:00 0:00  

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:35/3.6.366

SHADOW - Hauptergebnis
Berechnung: Vorbelastung
Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal Erwartet

[h/a] [h/a]
VB-01 VESTAS V90 2000 90.0 !O! NH: 105,0 m (Ges:150,0 m) (1) 3:37 1:13
VB-02 VESTAS V90 2000 90.0 !O! NH: 105,0 m (Ges:150,0 m) (2) 6:46 2:16
VB-03 VESTAS V90 2000 90.0 !O! NH: 105,0 m (Ges:150,0 m) (3) 18:54 6:15
VB-05 VESTAS V90 2000 90.0 !O! NH: 105,0 m (Ges:150,0 m) (4) 4:30 0:52
VB-06 VESTAS V126-3450 126.0 !O! NH: 149,0 m (Ges:212,0 m) (6) 6:17 1:23
VB-07 VESTAS V126-3.45 3450 126.0 !O! NH: 149,0 m (Ges:212,0 m) (7) 32:10 3:23

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:44/3.6.366

SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung

Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle

Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

1,65 2,71 4,16 6,57 7,48 7,80 7,68 7,19 5,53 3,68 1,77 1,29

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe

348 287 527 819 652 510 596 914 1.281 1.259 855 560 8.608

den folgenden Annahmen:

Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 33 Neue WEA Schattenrezeptor

WEA
WEA-Typ Schattendaten

Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu-
ell messer

[m] [kW] [m] [m] [m] [U/min]
WEA 1 444.151 5.819.931 65,0 ENERCON E-138 EP3 E3 ... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 10,8
WEA 2 444.754 5.820.144 65,0 ENERCON E-138 EP3 E3 ... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 10,8
WEA 3 444.472 5.819.763 69,8 ENERCON E-138 EP3 E3 ... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 10,8
WEA 4 445.065 5.819.892 65,0 ENERCON E-138 EP3 E3 ... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 10,8
WEA 5 444.860 5.819.641 65,0 ENERCON E-138 EP3 E3 ... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 10,8
WEA 6 444.761 5.819.333 69,7 ENERCON E-138 EP3 E3 ... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 10,8
WEA 7 445.144 5.818.840 70,0 ENERCON E-138 EP3 E3 ... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 10,8

Schattenrezeptor-Eingabe
Nr. Name

[m]

Berechnungsergebnisse
Schattenrezeptor

met. wahrsch. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag Stunden/Jahr

[h/a] [d/a] [h/d] [h/a]
42:03  87 0:48 4:38  

 38 0:42 1:52  
 40 0:42 2:01  
 34 0:36 1:22  

26:52  78 0:29 8:59  
15:46  62 0:21 5:16  
7:25  27 0:21 2:12  

 80 0:24 6:19  

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:44/3.6.366

SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung
Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal Erwartet

[h/a] [h/a]
WEA 1 ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (1) 22:58 3:42
WEA 2 ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (2) 35:50 5:23
WEA 3 ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (3) 17:08 1:42
WEA 4 ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (4) 20:33 3:38
WEA 5 ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (5) 6:49 1:41
WEA 6 ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (6) 15:46 5:16
WEA 7 ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (7) 26:52 8:59

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:55/3.6.366

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung

Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle

Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

1,65 2,71 4,16 6,57 7,48 7,80 7,68 7,19 5,53 3,68 1,77 1,29

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe

348 287 527 819 652 510 596 914 1.281 1.259 855 560 8.608

den folgenden Annahmen:

Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 33 Neue WEA Existierende WEA

Schattenrezeptor
WEA

WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min

tu-
ell messer

[m] [kW] [m] [m] [m] [U/min]
VB-01 444.681 5.819.042 75,0 VESTAS V90 2000 90.0 !... Ja VESTAS V90-2.000 2.000 90,0 105,0 1.506 14,9
VB-02 444.398 5.818.788 85,0 VESTAS V90 2000 90.0 !... Ja VESTAS V90-2.000 2.000 90,0 105,0 1.506 14,9
VB-03 444.140 5.819.077 80,5 VESTAS V90 2000 90.0 !... Ja VESTAS V90-2.000 2.000 90,0 105,0 1.506 14,9
VB-05 443.813 5.819.294 80,0 VESTAS V90 2000 90.0 !... Ja VESTAS V90-2.000 2.000 90,0 105,0 1.506 14,9
VB-06 444.063 5.819.493 68,4 VESTAS V126-3450 126.0...Ja VESTAS V126-3.45-3.450 3.450 126,0 149,0 1.717 11,8
VB-07 443.260 5.819.117 77,7 VESTAS V126-3.45 3450 ... Ja VESTAS V126-3.45-3.450 3.450 126,0 149,0 1.717 11,8
WEA 1 444.151 5.819.931 65,0 ENERCON E-138 EP3 E3 ... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 10,8
WEA 2 444.754 5.820.144 65,0 ENERCON E-138 EP3 E3 ... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 10,8
WEA 3 444.472 5.819.763 69,8 ENERCON E-138 EP3 E3 ... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 10,8
WEA 4 445.065 5.819.892 65,0 ENERCON E-138 EP3 E3 ... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 10,8
WEA 5 444.860 5.819.641 65,0 ENERCON E-138 EP3 E3 ... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 10,8
WEA 6 444.761 5.819.333 69,7 ENERCON E-138 EP3 E3 ... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 10,8
WEA 7 445.144 5.818.840 70,0 ENERCON E-138 EP3 E3 ... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 10,8

Schattenrezeptor-Eingabe
Nr. Name

[m]

Berechnungsergebnisse
Schattenrezeptor

met. wahrsch. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag Stunden/Jahr

[h/a] [d/a] [h/d] [h/a]
42:03  87 0:48 4:38  

 38 0:42 1:52  

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:55/3.6.366

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung

met. wahrsch. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag Stunden/Jahr

[h/a] [d/a] [h/d] [h/a]
 40 0:42 2:01  
 34 0:36 1:22  

26:52  78 0:29 8:59  
40:18 125 0:29 13:26  
50:22 156 0:30 7:37  

 80 0:24 6:19  

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal Erwartet

[h/a] [h/a]
VB-01 VESTAS V90 2000 90.0 !O! NH: 105,0 m (Ges:150,0 m) (1) 3:37 1:13
VB-02 VESTAS V90 2000 90.0 !O! NH: 105,0 m (Ges:150,0 m) (2) 6:46 2:16
VB-03 VESTAS V90 2000 90.0 !O! NH: 105,0 m (Ges:150,0 m) (3) 18:54 6:15
VB-05 VESTAS V90 2000 90.0 !O! NH: 105,0 m (Ges:150,0 m) (4) 4:30 0:52
VB-06 VESTAS V126-3450 126.0 !O! NH: 149,0 m (Ges:212,0 m) (6) 6:17 1:23
VB-07 VESTAS V126-3.45 3450 126.0 !O! NH: 149,0 m (Ges:212,0 m) (7) 32:10 3:23
WEA 1 ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (1) 22:58 3:42
WEA 2 ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (2) 35:50 5:23
WEA 3 ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (3) 17:08 1:42
WEA 4 ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (4) 20:33 3:38
WEA 5 ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (5) 6:49 1:41
WEA 6 ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (6) 15:46 5:16
WEA 7 ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (7) 26:52 8:59

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:55/3.6.366

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor:

1,65 2,71 4,16 6,57 7,48 7,80 7,68 7,19 5,53 3,68 1,77 1,29

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe

348 287 527 819 652 510 596 914 1.281 1.259 855 560 8.608

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

  1 | 08:15 09:09 (WEA 3) | 07:47 08:19 (WEA 2) | 06:52 | 06:40 | 05:34 | 04:48
| 16:00    45    10:02 (WEA 1) | 16:48    12    08:31 (WEA 2) | 17:41 | 19:37 | 20:29 | 21:16

  2 | 08:15 09:10 (WEA 3) | 07:46 08:17 (WEA 2) | 06:50 | 06:38 | 05:32 | 04:47
| 16:01    44    10:03 (WEA 1) | 16:50    16    08:33 (WEA 2) | 17:43 | 19:38 | 20:31 | 21:17

  3 | 08:15 09:10 (WEA 3) | 07:44 08:16 (WEA 2) | 06:48 | 06:36 | 05:30 | 04:46
| 16:02    44    10:03 (WEA 1) | 16:52    18    08:34 (WEA 2) | 17:45 | 19:40 | 20:32 | 21:18

  4 | 08:14 09:10 (WEA 3) | 07:42 08:15 (WEA 2) | 06:46 | 06:33 | 05:28 | 04:45
| 16:03    44    10:03 (WEA 1) | 16:54    19    08:34 (WEA 2) | 17:47 | 19:42 | 20:34 | 21:19

  5 | 08:14 09:11 (WEA 3) | 07:41 08:16 (WEA 2) | 06:44 | 06:31 | 05:27 | 04:45
| 16:04    42    10:03 (WEA 1) | 16:56    20    08:36 (WEA 2) | 17:49 | 19:44 | 20:36 | 21:20

  6 | 08:14 09:11 (WEA 3) | 07:39 08:15 (WEA 2) | 06:41 | 06:29 | 05:25 | 04:44
| 16:05    41    10:03 (WEA 1) | 16:58    21    08:36 (WEA 2) | 17:50 | 19:45 | 20:37 | 21:21

  7 | 08:13 09:13 (WEA 3) | 07:37 08:15 (WEA 2) | 06:39 | 06:26 | 05:23 | 04:43
| 16:07    39    10:03 (WEA 1) | 17:00    21    08:36 (WEA 2) | 17:52 | 19:47 | 20:39 | 21:22

  8 | 08:13 09:13 (WEA 3) | 07:35 08:15 (WEA 2) | 06:37 | 06:24 | 05:21 | 04:43
| 16:08    37    10:02 (WEA 1) | 17:02    22    08:37 (WEA 2) | 17:54 | 19:49 | 20:41 | 21:23

  9 | 08:12 09:13 (WEA 3) | 07:33 08:15 (WEA 2) | 06:34 | 06:22 | 05:19 | 04:42
| 16:09    36    10:02 (WEA 1) | 17:04    21    08:36 (WEA 2) | 17:56 | 19:51 | 20:43 | 21:24

 10 | 08:12 09:15 (WEA 3) | 07:32 08:15 (WEA 2) | 06:32 | 06:20 | 05:18 | 04:42
| 16:11    33    10:02 (WEA 1) | 17:05    21    08:36 (WEA 2) | 17:58 | 19:52 | 20:44 | 21:25

 11 | 08:11 09:15 (WEA 3) | 07:30 08:16 (WEA 2) | 06:30 | 06:17 | 05:16 | 04:41
| 16:12    30    10:01 (WEA 1) | 17:07    20    08:36 (WEA 2) | 18:00 | 19:54 | 20:46 | 21:26

 12 | 08:11 09:16 (WEA 3) | 07:28 08:16 (WEA 2) | 06:27 | 06:15 | 05:14 | 04:41
| 16:14    25    09:59 (WEA 1) | 17:09    19    08:35 (WEA 2) | 18:01 | 19:56 | 20:47 | 21:26

 13 | 08:10 09:17 (WEA 3) | 07:26 08:17 (WEA 2) | 06:25 | 06:13 | 05:12 | 04:41
| 16:15    16    09:33 (WEA 3) | 17:11    17    08:34 (WEA 2) | 18:03 | 19:58 | 20:49 | 21:27

 14 | 08:09 09:18 (WEA 3) | 07:24 08:19 (WEA 2) | 06:23 | 06:11 | 05:11 | 04:40
| 16:17    14    09:32 (WEA 3) | 17:13    14    08:33 (WEA 2) | 18:05 | 19:59 | 20:51 | 21:28

 15 | 08:08 09:20 (WEA 3) | 07:22 08:21 (WEA 2) | 06:20 | 06:08 | 05:09 | 04:40
| 16:18    12    09:32 (WEA 3) | 17:15    10    08:31 (WEA 2) | 18:07 | 20:01 | 20:52 | 21:28

 16 | 08:07 09:21 (WEA 3) | 07:20 | 06:18 | 06:06 | 05:08 | 04:40
| 16:20     9    09:30 (WEA 3) | 17:17 | 18:08 | 20:03 | 20:54 | 21:29

 17 | 08:06 09:25 (WEA 3) | 07:18 | 06:16 | 06:04 | 05:06 | 04:40
| 16:22     3    09:28 (WEA 3) | 17:19 | 18:10 | 20:05 | 20:55 | 21:29

 18 | 08:05 | 07:16 | 06:13 | 06:02 | 05:05 | 04:40
| 16:23 | 17:21 | 18:12 | 20:06 | 20:57 | 21:30

 19 | 08:04 | 07:14 | 06:11 | 05:59 | 05:03 | 04:40
| 16:25 | 17:23 | 18:14 | 20:08 | 20:58 | 21:30

 20 | 08:03 | 07:12 | 06:09 | 05:57 | 05:02 | 04:40
| 16:27 | 17:24 | 18:16 | 20:10 | 21:00 | 21:30

 21 | 08:02 | 07:10 | 06:06 | 05:55 | 05:00 | 04:40
| 16:28 | 17:26 | 18:17 | 20:12 | 21:01 | 21:31

 22 | 08:01 | 07:08 | 06:04 | 05:53 | 04:59 | 04:40
| 16:30 | 17:28 | 18:19 | 20:13 | 21:03 | 21:31

 23 | 08:00 | 07:06 | 06:02 | 05:51 | 04:58 | 04:41
| 16:32 | 17:30 | 18:21 | 20:15 | 21:04 | 21:31

 24 | 07:59 | 07:03 | 05:59 | 05:49 | 04:56 | 04:41
| 16:34 | 17:32 | 18:23 | 20:17 | 21:06 | 21:31

 25 | 07:57 | 07:01 | 05:57 | 05:47 | 04:55 | 04:41
| 16:35 | 17:34 | 18:24 | 20:19 | 21:07 | 21:31

 26 | 07:56 | 06:59 | 05:55 | 05:44 | 04:54 | 04:42
| 16:37 | 17:36 | 18:26 | 20:20 | 21:09 | 21:31

 27 | 07:55 | 06:57 | 05:52 | 05:42 | 04:53 | 04:42
| 16:39 | 17:38 | 18:28 | 20:22 | 21:10 | 21:31

 28 | 07:53 | 06:55 | 05:50 | 05:40 | 04:52 | 04:43
| 16:41 | 17:39 | 18:30 | 20:24 | 21:11 | 21:31

 29 | 07:52 | | 06:48 | 05:38 | 04:51 | 04:43
| 16:43 | | 19:31 | 20:26 | 21:12 | 21:31

 30 | 07:50 | | 06:45 | 05:36 | 04:50 | 04:44
| 16:45 | | 19:33 | 20:27 | 21:14 | 21:31

 31 | 07:49 08:21 (WEA 2) | | 06:43 | | 04:49 | 
| 16:46     9    08:30 (WEA 2) | | 19:35 | | 21:15 | 

Sonnenscheinstunden |   256 |   276 |   367 |   417 |   488 |   502
|   271 | | | |

Red.Sonnenscheinwahrsch. |  0,20 |  0,27 | | | |
Reduktion Betriebsdauer |  0,98 |  0,98 | | | |
Reduktion Windrichtung |  0,57 |  0,61 | | | |

Gesamte Reduktion |  0,11 |  0,16 | | | |
Met.wahrsch.Beschattung |    58 |    44 | | | |
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:55/3.6.366

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor:

1,65 2,71 4,16 6,57 7,48 7,80 7,68 7,19 5,53 3,68 1,77 1,29

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe

348 287 527 819 652 510 596 914 1.281 1.259 855 560 8.608

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)

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

  1 | 04:44 | 05:22 | 06:13 | 07:03 | 06:59 07:45 (WEA 2) | 07:51 08:57 (WEA 3)
| 21:30 | 20:57 | 19:54 | 18:43 | 16:36    21    08:06 (WEA 2) | 15:54    30    09:43 (WEA 1)

  2 | 04:45 | 05:23 | 06:15 | 07:05 | 07:00 07:45 (WEA 2) | 07:52 08:57 (WEA 3)
| 21:30 | 20:56 | 19:52 | 18:41 | 16:34    21    08:06 (WEA 2) | 15:53    33    09:44 (WEA 1)

  3 | 04:46 | 05:25 | 06:16 | 07:07 | 07:02 07:45 (WEA 2) | 07:54 08:57 (WEA 3)
| 21:30 | 20:54 | 19:49 | 18:39 | 16:32    21    08:06 (WEA 2) | 15:53    36    09:46 (WEA 1)

  4 | 04:47 | 05:27 | 06:18 | 07:08 | 07:04 07:45 (WEA 2) | 07:55 08:57 (WEA 3)
| 21:29 | 20:52 | 19:47 | 18:36 | 16:30    21    08:06 (WEA 2) | 15:52    37    09:46 (WEA 1)

  5 | 04:47 | 05:28 | 06:20 | 07:10 | 07:06 07:45 (WEA 2) | 07:56 08:58 (WEA 3)
| 21:29 | 20:50 | 19:45 | 18:34 | 16:28    21    08:06 (WEA 2) | 15:52    39    09:48 (WEA 1)

  6 | 04:48 | 05:30 | 06:21 | 07:12 | 07:08 07:45 (WEA 2) | 07:58 08:58 (WEA 3)
| 21:28 | 20:49 | 19:42 | 18:32 | 16:27    21    08:06 (WEA 2) | 15:51    40    09:49 (WEA 1)

  7 | 04:49 | 05:31 | 06:23 | 07:14 | 07:10 07:46 (WEA 2) | 07:59 08:57 (WEA 3)
| 21:28 | 20:47 | 19:40 | 18:29 | 16:25    19    08:05 (WEA 2) | 15:51    43    09:49 (WEA 1)

  8 | 04:50 | 05:33 | 06:25 | 07:15 | 07:11 07:47 (WEA 2) | 08:00 08:58 (WEA 3)
| 21:27 | 20:45 | 19:38 | 18:27 | 16:23    17    08:04 (WEA 2) | 15:50    44    09:51 (WEA 1)

  9 | 04:51 | 05:35 | 06:26 | 07:17 | 07:13 07:48 (WEA 2) | 08:01 08:59 (WEA 3)
| 21:26 | 20:43 | 19:35 | 18:25 | 16:21    15    08:03 (WEA 2) | 15:50    43    09:51 (WEA 1)

 10 | 04:52 | 05:36 | 06:28 | 07:19 | 07:15 07:50 (WEA 2) | 08:03 08:59 (WEA 3)
| 21:25 | 20:41 | 19:33 | 18:22 | 16:20    12    08:02 (WEA 2) | 15:50    44    09:52 (WEA 1)

 11 | 04:53 | 05:38 | 06:30 | 07:21 | 07:17 07:52 (WEA 2) | 08:04 08:59 (WEA 3)
| 21:25 | 20:39 | 19:31 | 18:20 | 16:18     8    08:00 (WEA 2) | 15:50    45    09:52 (WEA 1)

 12 | 04:54 | 05:40 | 06:31 | 07:22 | 07:19 | 08:05 08:59 (WEA 3)
| 21:24 | 20:37 | 19:28 | 18:18 | 16:17 | 15:49    46    09:53 (WEA 1)

 13 | 04:55 | 05:41 | 06:33 | 07:24 | 07:21 | 08:06 09:00 (WEA 3)
| 21:23 | 20:35 | 19:26 | 18:16 | 16:15 | 15:49    45    09:53 (WEA 1)

 14 | 04:57 | 05:43 | 06:35 | 07:26 | 07:22 | 08:07 09:00 (WEA 3)
| 21:22 | 20:33 | 19:24 | 18:13 | 16:13 | 15:49    46    09:54 (WEA 1)

 15 | 04:58 | 05:45 | 06:36 | 07:28 | 07:24 | 08:08 09:01 (WEA 3)
| 21:21 | 20:31 | 19:21 | 18:11 | 16:12 | 15:49    46    09:55 (WEA 1)

 16 | 04:59 | 05:46 | 06:38 | 07:29 | 07:26 | 08:09 09:01 (WEA 3)
| 21:20 | 20:29 | 19:19 | 18:09 | 16:11 | 15:50    47    09:55 (WEA 1)

 17 | 05:00 | 05:48 | 06:40 | 07:31 | 07:28 | 08:09 09:02 (WEA 3)
| 21:19 | 20:27 | 19:16 | 18:07 | 16:09 | 15:50    47    09:56 (WEA 1)

 18 | 05:02 | 05:50 | 06:41 | 07:33 | 07:29 | 08:10 09:03 (WEA 3)
| 21:18 | 20:25 | 19:14 | 18:04 | 16:08 | 15:50    46    09:57 (WEA 1)

 19 | 05:03 | 05:51 | 06:43 | 07:35 | 07:31 | 08:11 09:02 (WEA 3)
| 21:16 | 20:23 | 19:12 | 18:02 | 16:06 | 15:50    48    09:57 (WEA 1)

 20 | 05:04 | 05:53 | 06:45 | 07:37 | 07:33 | 08:11 09:03 (WEA 3)
| 21:15 | 20:21 | 19:09 | 18:00 | 16:05 | 15:51    48    09:58 (WEA 1)

 21 | 05:06 | 05:55 | 06:46 | 07:38 | 07:35 | 08:12 09:04 (WEA 3)
| 21:14 | 20:19 | 19:07 | 17:58 | 16:04 | 15:51    48    09:59 (WEA 1)

 22 | 05:07 | 05:56 | 06:48 | 07:40 | 07:36 | 08:13 09:04 (WEA 3)
| 21:13 | 20:16 | 19:05 | 17:56 | 16:03 | 15:51    48    09:59 (WEA 1)

 23 | 05:08 | 05:58 | 06:50 | 07:42 | 07:38 | 08:13 09:04 (WEA 3)
| 21:11 | 20:14 | 19:02 | 17:54 | 16:02 | 15:52    48    09:59 (WEA 1)

 24 | 05:10 | 06:00 | 06:51 | 07:44 | 07:40 | 08:14 09:05 (WEA 3)
| 21:10 | 20:12 | 19:00 | 17:52 | 16:00 | 15:53    48    10:00 (WEA 1)

 25 | 05:11 | 06:01 | 06:53 | 06:46 | 07:41 09:03 (WEA 3) | 08:14 09:06 (WEA 3)
| 21:08 | 20:10 | 18:57 | 16:50 | 15:59     3    09:06 (WEA 3) | 15:53    46    10:00 (WEA 1)

 26 | 05:13 | 06:03 | 06:55 | 06:47 07:54 (WEA 2) | 07:43 09:00 (WEA 3) | 08:14 09:06 (WEA 3)
| 21:07 | 20:08 | 18:55 | 16:48     3    07:57 (WEA 2) | 15:58     8    09:08 (WEA 3) | 15:54    47    10:00 (WEA 1)

 27 | 05:14 | 06:05 | 06:57 | 06:49 07:50 (WEA 2) | 07:45 08:59 (WEA 3) | 08:15 09:06 (WEA 3)
| 21:05 | 20:05 | 18:53 | 16:46    11    08:01 (WEA 2) | 15:57    12    09:11 (WEA 3) | 15:55    47    10:00 (WEA 1)

 28 | 05:16 | 06:06 | 06:58 | 06:51 07:48 (WEA 2) | 07:46 08:58 (WEA 3) | 08:15 09:07 (WEA 3)
| 21:04 | 20:03 | 18:50 | 16:44    15    08:03 (WEA 2) | 15:57    14    09:12 (WEA 3) | 15:55    46    10:01 (WEA 1)

 29 | 05:17 | 06:08 | 07:00 | 06:53 07:47 (WEA 2) | 07:48 08:57 (WEA 3) | 08:15 09:08 (WEA 3)
| 21:02 | 20:01 | 18:48 | 16:42    17    08:04 (WEA 2) | 15:56    16    09:13 (WEA 3) | 15:56    47    10:02 (WEA 1)

 30 | 05:19 | 06:10 | 07:02 | 06:55 07:46 (WEA 2) | 07:49 08:57 (WEA 3) | 08:15 09:08 (WEA 3)
| 21:01 | 19:59 | 18:46 | 16:40    19    08:05 (WEA 2) | 15:55    24    09:40 (WEA 1) | 15:57    46    10:02 (WEA 1)

 31 | 05:20 | 06:11 | | 06:57 07:45 (WEA 2) | | 08:15 09:08 (WEA 3)
| 20:59 | 19:56 | | 16:38    20    08:05 (WEA 2) | | 15:58    46    10:02 (WEA 1)

Sonnenscheinstunden |   505 |   456 |   381 |   331 |   264 |   240
|   274 |  1370

Red.Sonnenscheinwahrsch. | | | |  0,35 |  0,20 |  0,17
Reduktion Betriebsdauer | | | |  0,98 |  0,98 |  0,98
Reduktion Windrichtung | | | |  0,61 |  0,60 |  0,57

Gesamte Reduktion | | | |  0,21 |  0,12 |  0,09
Met.wahrsch.Beschattung | | | |    17 |    32 |   126
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:55/3.6.366

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor:

1,65 2,71 4,16 6,57 7,48 7,80 7,68 7,19 5,53 3,68 1,77 1,29

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe

348 287 527 819 652 510 596 914 1.281 1.259 855 560 8.608

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 | 08:15 09:37 (WEA 4) | 07:47 | 06:52 | 06:40 | 05:34 | 04:48 | 04:44 | 05:22 | 06:13 | 07:03 | 06:58 | 07:51
| 15:59    34    10:24 (WEA 2) | 16:48 | 17:41 | 19:37 | 20:29 | 21:16 | 21:30 | 20:57 | 19:54 | 18:43 | 16:36 | 15:54

  2 | 08:15 09:38 (WEA 4) | 07:45 | 06:50 | 06:38 | 05:32 | 04:47 | 04:45 | 05:23 | 06:15 | 07:05 | 07:00 | 07:52
| 16:01    33    10:25 (WEA 2) | 16:50 | 17:43 | 19:38 | 20:31 | 21:17 | 21:30 | 20:56 | 19:52 | 18:41 | 16:34 | 15:53

  3 | 08:15 09:40 (WEA 4) | 07:44 | 06:48 | 06:36 | 05:30 | 04:46 | 04:46 | 05:25 | 06:16 | 07:07 | 07:02 | 07:54 09:57 (WEA 2)
| 16:02    30    10:25 (WEA 2) | 16:52 | 17:45 | 19:40 | 20:32 | 21:18 | 21:30 | 20:54 | 19:49 | 18:39 | 16:32 | 15:53     8    10:05 (WEA 2)

  4 | 08:14 09:40 (WEA 4) | 07:42 | 06:46 | 06:33 | 05:28 | 04:45 | 04:47 | 05:27 | 06:18 | 07:08 | 07:04 | 07:55 09:55 (WEA 2)
| 16:03    27    10:24 (WEA 2) | 16:54 | 17:47 | 19:42 | 20:34 | 21:19 | 21:29 | 20:52 | 19:47 | 18:36 | 16:30 | 15:52    11    10:06 (WEA 2)

  5 | 08:14 09:43 (WEA 4) | 07:40 | 06:43 | 06:31 | 05:27 | 04:44 | 04:47 | 05:28 | 06:20 | 07:10 | 07:06 | 07:56 09:55 (WEA 2)
| 16:04    23    10:25 (WEA 2) | 16:56 | 17:49 | 19:44 | 20:36 | 21:20 | 21:29 | 20:50 | 19:45 | 18:34 | 16:28 | 15:52    14    10:09 (WEA 2)

  6 | 08:14 10:08 (WEA 2) | 07:39 | 06:41 | 06:29 | 05:25 | 04:44 | 04:48 | 05:30 | 06:21 | 07:12 | 07:08 | 07:58 09:54 (WEA 2)
| 16:05    16    10:24 (WEA 2) | 16:58 | 17:50 | 19:45 | 20:37 | 21:21 | 21:28 | 20:49 | 19:42 | 18:32 | 16:26 | 15:51    16    10:10 (WEA 2)

  7 | 08:13 10:10 (WEA 2) | 07:37 | 06:39 | 06:26 | 05:23 | 04:43 | 04:49 | 05:31 | 06:23 | 07:14 | 07:10 | 07:59 09:29 (WEA 4)
| 16:07    14    10:24 (WEA 2) | 17:00 | 17:52 | 19:47 | 20:39 | 21:22 | 21:27 | 20:47 | 19:40 | 18:29 | 16:25 | 15:51    23    10:11 (WEA 2)

  8 | 08:13 10:11 (WEA 2) | 07:35 | 06:37 | 06:24 | 05:21 | 04:43 | 04:50 | 05:33 | 06:25 | 07:15 | 07:11 | 08:00 09:29 (WEA 4)
| 16:08    11    10:22 (WEA 2) | 17:02 | 17:54 | 19:49 | 20:41 | 21:23 | 21:27 | 20:45 | 19:38 | 18:27 | 16:23 | 15:50    26    10:12 (WEA 2)

  9 | 08:12 10:13 (WEA 2) | 07:33 | 06:34 | 06:22 | 05:19 | 04:42 | 04:51 | 05:35 | 06:26 | 07:17 | 07:13 | 08:01 09:28 (WEA 4)
| 16:09     8    10:21 (WEA 2) | 17:04 | 17:56 | 19:51 | 20:42 | 21:24 | 21:26 | 20:43 | 19:35 | 18:25 | 16:21 | 15:50    29    10:13 (WEA 2)

 10 | 08:12 | 07:32 | 06:32 | 06:20 | 05:17 | 04:42 | 04:52 | 05:36 | 06:28 | 07:19 | 07:15 | 08:03 09:27 (WEA 4)
| 16:11 | 17:05 | 17:58 | 19:52 | 20:44 | 21:25 | 21:25 | 20:41 | 19:33 | 18:22 | 16:20 | 15:50    33    10:14 (WEA 2)

 11 | 08:11 | 07:30 | 06:30 | 06:17 | 05:16 | 04:41 | 04:53 | 05:38 | 06:30 | 07:21 | 07:17 | 08:04 09:27 (WEA 4)
| 16:12 | 17:07 | 17:59 | 19:54 | 20:46 | 21:26 | 21:25 | 20:39 | 19:31 | 18:20 | 16:18 | 15:50    34    10:14 (WEA 2)

 12 | 08:11 | 07:28 | 06:27 | 06:15 | 05:14 | 04:41 | 04:54 | 05:40 | 06:31 | 07:22 | 07:19 | 08:05 09:27 (WEA 4)
| 16:14 | 17:09 | 18:01 | 19:56 | 20:47 | 21:26 | 21:24 | 20:37 | 19:28 | 18:18 | 16:16 | 15:49    36    10:15 (WEA 2)

 13 | 08:10 | 07:26 | 06:25 | 06:13 | 05:12 | 04:41 | 04:55 | 05:41 | 06:33 | 07:24 | 07:20 | 08:06 09:27 (WEA 4)
| 16:15 | 17:11 | 18:03 | 19:58 | 20:49 | 21:27 | 21:23 | 20:35 | 19:26 | 18:16 | 16:15 | 15:49    37    10:16 (WEA 2)

 14 | 08:09 | 07:24 | 06:23 | 06:10 | 05:11 | 04:40 | 04:57 | 05:43 | 06:35 | 07:26 | 07:22 | 08:07 09:27 (WEA 4)
| 16:17 | 17:13 | 18:05 | 19:59 | 20:51 | 21:28 | 21:22 | 20:33 | 19:24 | 18:13 | 16:13 | 15:49    38    10:17 (WEA 2)

 15 | 08:08 | 07:22 | 06:20 | 06:08 | 05:09 | 04:40 | 04:58 | 05:45 | 06:36 | 07:28 | 07:24 | 08:08 09:27 (WEA 4)
| 16:18 | 17:15 | 18:07 | 20:01 | 20:52 | 21:28 | 21:21 | 20:31 | 19:21 | 18:11 | 16:12 | 15:49    39    10:17 (WEA 2)

 16 | 08:07 | 07:20 | 06:18 | 06:06 | 05:08 | 04:40 | 04:59 | 05:46 | 06:38 | 07:29 | 07:26 | 08:08 09:28 (WEA 4)
| 16:20 | 17:17 | 18:08 | 20:03 | 20:54 | 21:29 | 21:20 | 20:29 | 19:19 | 18:09 | 16:10 | 15:50    40    10:18 (WEA 2)

 17 | 08:06 | 07:18 | 06:16 | 06:04 | 05:06 | 04:40 | 05:00 | 05:48 | 06:40 | 07:31 | 07:28 | 08:09 09:28 (WEA 4)
| 16:22 | 17:19 | 18:10 | 20:05 | 20:55 | 21:29 | 21:19 | 20:27 | 19:16 | 18:07 | 16:09 | 15:50    41    10:19 (WEA 2)

 18 | 08:05 | 07:16 | 06:13 | 06:02 | 05:04 | 04:40 | 05:02 | 05:50 | 06:41 | 07:33 | 07:29 | 08:10 09:29 (WEA 4)
| 16:23 | 17:21 | 18:12 | 20:06 | 20:57 | 21:30 | 21:18 | 20:25 | 19:14 | 18:04 | 16:08 | 15:50    42    10:20 (WEA 2)

 19 | 08:04 | 07:14 | 06:11 | 05:59 | 05:03 | 04:40 | 05:03 | 05:51 | 06:43 | 07:35 | 07:31 | 08:11 09:28 (WEA 4)
| 16:25 | 17:23 | 18:14 | 20:08 | 20:58 | 21:30 | 21:16 | 20:23 | 19:12 | 18:02 | 16:06 | 15:50    42    10:20 (WEA 2)

 20 | 08:03 | 07:12 | 06:09 | 05:57 | 05:02 | 04:40 | 05:04 | 05:53 | 06:45 | 07:37 | 07:33 | 08:11 09:29 (WEA 4)
| 16:27 | 17:24 | 18:16 | 20:10 | 21:00 | 21:30 | 21:15 | 20:21 | 19:09 | 18:00 | 16:05 | 15:51    41    10:20 (WEA 2)

 21 | 08:02 | 07:10 | 06:06 | 05:55 | 05:00 | 04:40 | 05:06 | 05:55 | 06:46 | 07:38 | 07:35 | 08:12 09:30 (WEA 4)
| 16:28 | 17:26 | 18:17 | 20:12 | 21:01 | 21:31 | 21:14 | 20:19 | 19:07 | 17:58 | 16:04 | 15:51    41    10:21 (WEA 2)

 22 | 08:01 | 07:08 | 06:04 | 05:53 | 04:59 | 04:40 | 05:07 | 05:56 | 06:48 | 07:40 | 07:36 | 08:13 09:30 (WEA 4)
| 16:30 | 17:28 | 18:19 | 20:13 | 21:03 | 21:31 | 21:13 | 20:16 | 19:05 | 17:56 | 16:03 | 15:51    41    10:21 (WEA 2)

 23 | 08:00 | 07:05 | 06:02 | 05:51 | 04:58 | 04:41 | 05:08 | 05:58 | 06:50 | 07:42 | 07:38 | 08:13 09:30 (WEA 4)
| 16:32 | 17:30 | 18:21 | 20:15 | 21:04 | 21:31 | 21:11 | 20:14 | 19:02 | 17:54 | 16:02 | 15:52    41    10:21 (WEA 2)

 24 | 07:59 | 07:03 | 05:59 | 05:49 | 04:56 | 04:41 | 05:10 | 06:00 | 06:51 | 07:44 | 07:40 | 08:14 09:31 (WEA 4)
| 16:34 | 17:32 | 18:23 | 20:17 | 21:06 | 21:31 | 21:10 | 20:12 | 19:00 | 17:52 | 16:00 | 15:53    41    10:22 (WEA 2)

 25 | 07:57 | 07:01 | 05:57 | 05:46 | 04:55 | 04:41 | 05:11 | 06:01 | 06:53 | 06:46 | 07:41 | 08:14 09:32 (WEA 4)
| 16:35 | 17:34 | 18:24 | 20:19 | 21:07 | 21:31 | 21:08 | 20:10 | 18:57 | 16:50 | 15:59 | 15:53    41    10:23 (WEA 2)

 26 | 07:56 | 06:59 | 05:55 | 05:44 | 04:54 | 04:42 | 05:13 | 06:03 | 06:55 | 06:47 | 07:43 | 08:14 09:32 (WEA 4)
| 16:37 | 17:36 | 18:26 | 20:20 | 21:08 | 21:31 | 21:07 | 20:08 | 18:55 | 16:48 | 15:58 | 15:54    41    10:23 (WEA 2)

 27 | 07:55 | 06:57 | 05:52 | 05:42 | 04:53 | 04:42 | 05:14 | 06:05 | 06:56 | 06:49 | 07:45 | 08:14 09:32 (WEA 4)
| 16:39 | 17:38 | 18:28 | 20:22 | 21:10 | 21:31 | 21:05 | 20:05 | 18:53 | 16:45 | 15:57 | 15:55    41    10:23 (WEA 2)

 28 | 07:53 | 06:55 | 05:50 | 05:40 | 04:52 | 04:43 | 05:16 | 06:06 | 06:58 | 06:51 | 07:46 | 08:15 09:34 (WEA 4)
| 16:41 | 17:39 | 18:30 | 20:24 | 21:11 | 21:31 | 21:04 | 20:03 | 18:50 | 16:43 | 15:56 | 15:55    39    10:24 (WEA 2)

 29 | 07:52 | | 06:47 | 05:38 | 04:51 | 04:43 | 05:17 | 06:08 | 07:00 | 06:53 | 07:48 | 08:15 09:35 (WEA 4)
| 16:43 | | 19:31 | 20:25 | 21:12 | 21:31 | 21:02 | 20:01 | 18:48 | 16:41 | 15:56 | 15:56    38    10:24 (WEA 2)

 30 | 07:50 | | 06:45 | 05:36 | 04:50 | 04:44 | 05:19 | 06:10 | 07:02 | 06:55 | 07:49 | 08:15 09:34 (WEA 4)
| 16:45 | | 19:33 | 20:27 | 21:14 | 21:31 | 21:01 | 19:59 | 18:46 | 16:40 | 15:55 | 15:57    38    10:24 (WEA 2)

 31 | 07:49 | | 06:43 | | 04:49 | | 05:20 | 06:11 | | 06:57 | | 08:15 09:35 (WEA 4)
| 16:46 | | 19:35 | | 21:15 | | 20:59 | 19:56 | | 16:38 | | 15:58    37    10:24 (WEA 2)

Sonnenscheinstunden |   256 |   276 |   367 |   417 |   488 |   502 |   505 |   456 |   381 |   331 |   264 |   240
| | | | | | | | | | |   989

Red.Sonnenscheinwahrsch. |  0,20 | | | | | | | | | | |  0,17
Reduktion Betriebsdauer |  0,98 | | | | | | | | | | |  0,98
Reduktion Windrichtung |  0,56 | | | | | | | | | | |  0,56

Gesamte Reduktion |  0,11 | | | | | | | | | | |  0,09
Met.wahrsch.Beschattung |    22 | | | | | | | | | | |    91

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:55/3.6.366

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor:

1,65 2,71 4,16 6,57 7,48 7,80 7,68 7,19 5,53 3,68 1,77 1,29

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe

348 287 527 819 652 510 596 914 1.281 1.259 855 560 8.608

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 | 08:15 09:29 (WEA 4) | 07:47 | 06:52 | 06:40 | 05:34 | 04:48 | 04:44 | 05:22 | 06:13 | 07:03 | 06:58 | 07:51
| 15:59    37    10:14 (WEA 2) | 16:48 | 17:41 | 19:37 | 20:29 | 21:16 | 21:30 | 20:57 | 19:54 | 18:43 | 16:36 | 15:54

  2 | 08:15 09:30 (WEA 4) | 07:45 | 06:50 | 06:38 | 05:32 | 04:47 | 04:45 | 05:23 | 06:15 | 07:05 | 07:00 | 07:52 09:46 (WEA 2)
| 16:01    35    10:14 (WEA 2) | 16:50 | 17:43 | 19:38 | 20:31 | 21:17 | 21:30 | 20:56 | 19:52 | 18:41 | 16:34 | 15:53     6    09:52 (WEA 2)

  3 | 08:15 09:32 (WEA 4) | 07:44 | 06:48 | 06:36 | 05:30 | 04:46 | 04:46 | 05:25 | 06:16 | 07:07 | 07:02 | 07:54 09:45 (WEA 2)
| 16:02    32    10:14 (WEA 2) | 16:52 | 17:45 | 19:40 | 20:32 | 21:18 | 21:30 | 20:54 | 19:49 | 18:39 | 16:32 | 15:53    10    09:55 (WEA 2)

  4 | 08:14 09:32 (WEA 4) | 07:42 | 06:46 | 06:33 | 05:28 | 04:45 | 04:47 | 05:27 | 06:18 | 07:08 | 07:04 | 07:55 09:44 (WEA 2)
| 16:03    30    10:14 (WEA 2) | 16:54 | 17:47 | 19:42 | 20:34 | 21:19 | 21:29 | 20:52 | 19:47 | 18:36 | 16:30 | 15:52    13    09:57 (WEA 2)

  5 | 08:14 09:34 (WEA 4) | 07:40 | 06:43 | 06:31 | 05:27 | 04:45 | 04:47 | 05:28 | 06:20 | 07:10 | 07:06 | 07:56 09:23 (WEA 4)
| 16:04    27    10:14 (WEA 2) | 16:56 | 17:49 | 19:44 | 20:36 | 21:20 | 21:29 | 20:50 | 19:45 | 18:34 | 16:28 | 15:52    18    09:59 (WEA 2)

  6 | 08:14 09:35 (WEA 4) | 07:39 | 06:41 | 06:29 | 05:25 | 04:44 | 04:48 | 05:30 | 06:21 | 07:12 | 07:08 | 07:58 09:21 (WEA 4)
| 16:05    23    10:13 (WEA 2) | 16:58 | 17:50 | 19:45 | 20:37 | 21:21 | 21:28 | 20:49 | 19:42 | 18:32 | 16:26 | 15:51    23    09:59 (WEA 2)

  7 | 08:13 09:38 (WEA 4) | 07:37 | 06:39 | 06:26 | 05:23 | 04:43 | 04:49 | 05:31 | 06:23 | 07:14 | 07:10 | 07:59 09:20 (WEA 4)
| 16:07    19    10:14 (WEA 2) | 17:00 | 17:52 | 19:47 | 20:39 | 21:22 | 21:27 | 20:47 | 19:40 | 18:29 | 16:25 | 15:51    27    10:00 (WEA 2)

  8 | 08:13 09:59 (WEA 2) | 07:35 | 06:37 | 06:24 | 05:21 | 04:43 | 04:50 | 05:33 | 06:25 | 07:15 | 07:11 | 08:00 09:20 (WEA 4)
| 16:08    14    10:13 (WEA 2) | 17:02 | 17:54 | 19:49 | 20:41 | 21:23 | 21:27 | 20:45 | 19:38 | 18:27 | 16:23 | 15:50    30    10:02 (WEA 2)

  9 | 08:12 10:01 (WEA 2) | 07:33 | 06:34 | 06:22 | 05:19 | 04:42 | 04:51 | 05:35 | 06:26 | 07:17 | 07:13 | 08:01 09:20 (WEA 4)
| 16:09    10    10:11 (WEA 2) | 17:04 | 17:56 | 19:51 | 20:42 | 21:24 | 21:26 | 20:43 | 19:35 | 18:25 | 16:21 | 15:50    31    10:02 (WEA 2)

 10 | 08:12 10:04 (WEA 2) | 07:32 | 06:32 | 06:20 | 05:17 | 04:42 | 04:52 | 05:36 | 06:28 | 07:19 | 07:15 | 08:03 09:19 (WEA 4)
| 16:11     6    10:10 (WEA 2) | 17:05 | 17:58 | 19:52 | 20:44 | 21:25 | 21:25 | 20:41 | 19:33 | 18:22 | 16:20 | 15:50    35    10:03 (WEA 2)

 11 | 08:11 | 07:30 | 06:30 | 06:17 | 05:16 | 04:41 | 04:53 | 05:38 | 06:30 | 07:21 | 07:17 | 08:04 09:19 (WEA 4)
| 16:12 | 17:07 | 17:59 | 19:54 | 20:46 | 21:26 | 21:25 | 20:39 | 19:31 | 18:20 | 16:18 | 15:50    37    10:04 (WEA 2)

 12 | 08:11 | 07:28 | 06:27 | 06:15 | 05:14 | 04:41 | 04:54 | 05:40 | 06:31 | 07:22 | 07:19 | 08:05 09:19 (WEA 4)
| 16:14 | 17:09 | 18:01 | 19:56 | 20:47 | 21:26 | 21:24 | 20:37 | 19:28 | 18:18 | 16:16 | 15:49    38    10:04 (WEA 2)

 13 | 08:10 | 07:26 | 06:25 | 06:13 | 05:12 | 04:41 | 04:55 | 05:41 | 06:33 | 07:24 | 07:20 | 08:06 09:19 (WEA 4)
| 16:15 | 17:11 | 18:03 | 19:58 | 20:49 | 21:27 | 21:23 | 20:35 | 19:26 | 18:16 | 16:15 | 15:49    38    10:05 (WEA 2)

 14 | 08:09 | 07:24 | 06:23 | 06:10 | 05:11 | 04:40 | 04:57 | 05:43 | 06:35 | 07:26 | 07:22 | 08:07 09:20 (WEA 4)
| 16:17 | 17:13 | 18:05 | 19:59 | 20:51 | 21:28 | 21:22 | 20:33 | 19:24 | 18:13 | 16:13 | 15:49    39    10:06 (WEA 2)

 15 | 08:08 | 07:22 | 06:20 | 06:08 | 05:09 | 04:40 | 04:58 | 05:45 | 06:36 | 07:28 | 07:24 | 08:08 09:20 (WEA 4)
| 16:18 | 17:15 | 18:07 | 20:01 | 20:52 | 21:28 | 21:21 | 20:31 | 19:21 | 18:11 | 16:12 | 15:49    40    10:06 (WEA 2)

 16 | 08:07 | 07:20 | 06:18 | 06:06 | 05:08 | 04:40 | 04:59 | 05:46 | 06:38 | 07:29 | 07:26 | 08:08 09:20 (WEA 4)
| 16:20 | 17:17 | 18:08 | 20:03 | 20:54 | 21:29 | 21:20 | 20:29 | 19:19 | 18:09 | 16:10 | 15:50    40    10:07 (WEA 2)

 17 | 08:06 | 07:18 | 06:16 | 06:04 | 05:06 | 04:40 | 05:00 | 05:48 | 06:40 | 07:31 | 07:28 | 08:09 09:21 (WEA 4)
| 16:22 | 17:19 | 18:10 | 20:05 | 20:55 | 21:29 | 21:19 | 20:27 | 19:16 | 18:07 | 16:09 | 15:50    41    10:08 (WEA 2)

 18 | 08:05 | 07:16 | 06:13 | 06:02 | 05:04 | 04:40 | 05:02 | 05:50 | 06:41 | 07:33 | 07:29 | 08:10 09:21 (WEA 4)
| 16:23 | 17:21 | 18:12 | 20:06 | 20:57 | 21:30 | 21:18 | 20:25 | 19:14 | 18:04 | 16:08 | 15:50    42    10:09 (WEA 2)

 19 | 08:04 | 07:14 | 06:11 | 05:59 | 05:03 | 04:40 | 05:03 | 05:51 | 06:43 | 07:35 | 07:31 | 08:11 09:21 (WEA 4)
| 16:25 | 17:23 | 18:14 | 20:08 | 20:58 | 21:30 | 21:16 | 20:23 | 19:12 | 18:02 | 16:06 | 15:50    42    10:08 (WEA 2)

 20 | 08:03 | 07:12 | 06:09 | 05:57 | 05:02 | 04:40 | 05:04 | 05:53 | 06:45 | 07:37 | 07:33 | 08:11 09:22 (WEA 4)
| 16:27 | 17:24 | 18:16 | 20:10 | 21:00 | 21:30 | 21:15 | 20:21 | 19:09 | 18:00 | 16:05 | 15:51    42    10:09 (WEA 2)

 21 | 08:02 | 07:10 | 06:06 | 05:55 | 05:00 | 04:40 | 05:06 | 05:55 | 06:46 | 07:38 | 07:35 | 08:12 09:23 (WEA 4)
| 16:28 | 17:26 | 18:17 | 20:12 | 21:01 | 21:31 | 21:14 | 20:19 | 19:07 | 17:58 | 16:04 | 15:51    42    10:10 (WEA 2)

 22 | 08:01 | 07:08 | 06:04 | 05:53 | 04:59 | 04:40 | 05:07 | 05:56 | 06:48 | 07:40 | 07:36 | 08:13 09:23 (WEA 4)
| 16:30 | 17:28 | 18:19 | 20:13 | 21:03 | 21:31 | 21:13 | 20:16 | 19:05 | 17:56 | 16:03 | 15:51    42    10:10 (WEA 2)

 23 | 08:00 | 07:06 | 06:02 | 05:51 | 04:58 | 04:41 | 05:08 | 05:58 | 06:50 | 07:42 | 07:38 | 08:13 09:23 (WEA 4)
| 16:32 | 17:30 | 18:21 | 20:15 | 21:04 | 21:31 | 21:11 | 20:14 | 19:02 | 17:54 | 16:02 | 15:52    42    10:10 (WEA 2)

 24 | 07:59 | 07:03 | 05:59 | 05:49 | 04:56 | 04:41 | 05:10 | 06:00 | 06:51 | 07:44 | 07:40 | 08:14 09:24 (WEA 4)
| 16:34 | 17:32 | 18:23 | 20:17 | 21:06 | 21:31 | 21:10 | 20:12 | 19:00 | 17:52 | 16:00 | 15:53    42    10:11 (WEA 2)

 25 | 07:57 | 07:01 | 05:57 | 05:46 | 04:55 | 04:41 | 05:11 | 06:01 | 06:53 | 06:46 | 07:41 | 08:14 09:24 (WEA 4)
| 16:35 | 17:34 | 18:24 | 20:19 | 21:07 | 21:31 | 21:08 | 20:10 | 18:57 | 16:50 | 15:59 | 15:53    42    10:12 (WEA 2)

 26 | 07:56 | 06:59 | 05:55 | 05:44 | 04:54 | 04:42 | 05:13 | 06:03 | 06:55 | 06:47 | 07:43 | 08:14 09:25 (WEA 4)
| 16:37 | 17:36 | 18:26 | 20:20 | 21:08 | 21:31 | 21:07 | 20:08 | 18:55 | 16:48 | 15:58 | 15:54    41    10:12 (WEA 2)

 27 | 07:55 | 06:57 | 05:52 | 05:42 | 04:53 | 04:42 | 05:14 | 06:05 | 06:56 | 06:49 | 07:45 | 08:14 09:25 (WEA 4)
| 16:39 | 17:38 | 18:28 | 20:22 | 21:10 | 21:31 | 21:05 | 20:05 | 18:53 | 16:45 | 15:57 | 15:55    41    10:12 (WEA 2)

 28 | 07:53 | 06:55 | 05:50 | 05:40 | 04:52 | 04:43 | 05:16 | 06:06 | 06:58 | 06:51 | 07:46 | 08:15 09:27 (WEA 4)
| 16:41 | 17:39 | 18:30 | 20:24 | 21:11 | 21:31 | 21:04 | 20:03 | 18:50 | 16:43 | 15:56 | 15:55    40    10:13 (WEA 2)

 29 | 07:52 | | 06:47 | 05:38 | 04:51 | 04:43 | 05:17 | 06:08 | 07:00 | 06:53 | 07:48 | 08:15 09:27 (WEA 4)
| 16:43 | | 19:31 | 20:25 | 21:12 | 21:31 | 21:02 | 20:01 | 18:48 | 16:41 | 15:56 | 15:56    39    10:13 (WEA 2)

 30 | 07:50 | | 06:45 | 05:36 | 04:50 | 04:44 | 05:19 | 06:10 | 07:02 | 06:55 | 07:49 | 08:15 09:27 (WEA 4)
| 16:45 | | 19:33 | 20:27 | 21:14 | 21:31 | 21:01 | 19:59 | 18:46 | 16:40 | 15:55 | 15:57    39    10:13 (WEA 2)

 31 | 07:49 | | 06:43 | | 04:49 | | 05:20 | 06:11 | | 06:57 | | 08:15 09:28 (WEA 4)
| 16:46 | | 19:35 | | 21:15 | | 20:59 | 19:56 | | 16:38 | | 15:58    37    10:13 (WEA 2)

Sonnenscheinstunden |   256 |   276 |   367 |   417 |   488 |   502 |   505 |   456 |   381 |   331 |   264 |   240
| | | | | | | | | | |  1039

Red.Sonnenscheinwahrsch. |  0,20 | | | | | | | | | | |  0,17
Reduktion Betriebsdauer |  0,98 | | | | | | | | | | |  0,98
Reduktion Windrichtung |  0,56 | | | | | | | | | | |  0,56

Gesamte Reduktion |  0,11 | | | | | | | | | | |  0,09
Met.wahrsch.Beschattung |    26 | | | | | | | | | | |    96

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:55/3.6.366

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor:

1,65 2,71 4,16 6,57 7,48 7,80 7,68 7,19 5,53 3,68 1,77 1,29

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe

348 287 527 819 652 510 596 914 1.281 1.259 855 560 8.608

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 | 08:15 09:33 (WEA 4) | 07:47 | 06:52 | 06:40 | 05:34 | 04:48 | 04:44 | 05:22 | 06:13 | 07:03 | 06:58 | 07:51
| 15:59    27    10:13 (WEA 2) | 16:48 | 17:41 | 19:37 | 20:29 | 21:16 | 21:30 | 20:57 | 19:54 | 18:43 | 16:36 | 15:54

  2 | 08:15 09:35 (WEA 4) | 07:45 | 06:50 | 06:38 | 05:32 | 04:47 | 04:45 | 05:23 | 06:15 | 07:05 | 07:00 | 07:52
| 16:01    24    10:13 (WEA 2) | 16:50 | 17:43 | 19:38 | 20:31 | 21:17 | 21:30 | 20:56 | 19:52 | 18:41 | 16:34 | 15:53

  3 | 08:15 09:37 (WEA 4) | 07:44 | 06:48 | 06:36 | 05:30 | 04:46 | 04:46 | 05:25 | 06:16 | 07:07 | 07:02 | 07:54
| 16:02    20    10:13 (WEA 2) | 16:52 | 17:45 | 19:40 | 20:32 | 21:18 | 21:30 | 20:54 | 19:49 | 18:39 | 16:32 | 15:53

  4 | 08:14 09:39 (WEA 4) | 07:42 | 06:46 | 06:33 | 05:28 | 04:45 | 04:47 | 05:27 | 06:18 | 07:08 | 07:04 | 07:55
| 16:03    14    10:12 (WEA 2) | 16:54 | 17:47 | 19:42 | 20:34 | 21:19 | 21:29 | 20:52 | 19:47 | 18:36 | 16:30 | 15:52

  5 | 08:14 10:01 (WEA 2) | 07:40 | 06:43 | 06:31 | 05:27 | 04:44 | 04:47 | 05:28 | 06:20 | 07:10 | 07:06 | 07:56 09:52 (WEA 2)
| 16:04    11    10:12 (WEA 2) | 16:56 | 17:49 | 19:44 | 20:36 | 21:20 | 21:29 | 20:50 | 19:45 | 18:34 | 16:28 | 15:52     2    09:54 (WEA 2)

  6 | 08:14 10:02 (WEA 2) | 07:39 | 06:41 | 06:29 | 05:25 | 04:44 | 04:48 | 05:30 | 06:21 | 07:12 | 07:08 | 07:58 09:49 (WEA 2)
| 16:05     9    10:11 (WEA 2) | 16:58 | 17:50 | 19:45 | 20:37 | 21:21 | 21:28 | 20:49 | 19:42 | 18:32 | 16:26 | 15:51     7    09:56 (WEA 2)

  7 | 08:13 10:06 (WEA 2) | 07:37 | 06:39 | 06:26 | 05:23 | 04:43 | 04:49 | 05:31 | 06:23 | 07:14 | 07:10 | 07:59 09:47 (WEA 2)
| 16:07     3    10:09 (WEA 2) | 17:00 | 17:52 | 19:47 | 20:39 | 21:22 | 21:27 | 20:47 | 19:40 | 18:29 | 16:25 | 15:51    11    09:58 (WEA 2)

  8 | 08:13 | 07:35 | 06:37 | 06:24 | 05:21 | 04:43 | 04:50 | 05:33 | 06:25 | 07:15 | 07:11 | 08:00 09:47 (WEA 2)
| 16:08 | 17:02 | 17:54 | 19:49 | 20:41 | 21:23 | 21:27 | 20:45 | 19:38 | 18:27 | 16:23 | 15:50    13    10:00 (WEA 2)

  9 | 08:12 | 07:33 | 06:34 | 06:22 | 05:19 | 04:42 | 04:51 | 05:35 | 06:26 | 07:17 | 07:13 | 08:01 09:25 (WEA 4)
| 16:09 | 17:04 | 17:56 | 19:51 | 20:42 | 21:24 | 21:26 | 20:43 | 19:35 | 18:25 | 16:21 | 15:50    20    10:01 (WEA 2)

 10 | 08:12 | 07:32 | 06:32 | 06:20 | 05:17 | 04:42 | 04:52 | 05:36 | 06:28 | 07:19 | 07:15 | 08:03 09:24 (WEA 4)
| 16:11 | 17:05 | 17:58 | 19:52 | 20:44 | 21:25 | 21:25 | 20:41 | 19:33 | 18:22 | 16:20 | 15:50    24    10:02 (WEA 2)

 11 | 08:11 | 07:30 | 06:30 | 06:17 | 05:16 | 04:41 | 04:53 | 05:38 | 06:30 | 07:21 | 07:17 | 08:04 09:23 (WEA 4)
| 16:12 | 17:07 | 17:59 | 19:54 | 20:46 | 21:26 | 21:25 | 20:39 | 19:31 | 18:20 | 16:18 | 15:50    27    10:03 (WEA 2)

 12 | 08:11 | 07:28 | 06:27 | 06:15 | 05:14 | 04:41 | 04:54 | 05:40 | 06:31 | 07:22 | 07:19 | 08:05 09:23 (WEA 4)
| 16:14 | 17:09 | 18:01 | 19:56 | 20:47 | 21:26 | 21:24 | 20:37 | 19:28 | 18:18 | 16:16 | 15:49    29    10:04 (WEA 2)

 13 | 08:10 | 07:26 | 06:25 | 06:13 | 05:12 | 04:41 | 04:55 | 05:41 | 06:33 | 07:24 | 07:20 | 08:06 09:23 (WEA 4)
| 16:15 | 17:11 | 18:03 | 19:58 | 20:49 | 21:27 | 21:23 | 20:35 | 19:26 | 18:16 | 16:15 | 15:49    30    10:04 (WEA 2)

 14 | 08:09 | 07:24 | 06:23 | 06:10 | 05:11 | 04:40 | 04:57 | 05:43 | 06:35 | 07:26 | 07:22 | 08:07 09:23 (WEA 4)
| 16:17 | 17:13 | 18:05 | 19:59 | 20:51 | 21:28 | 21:22 | 20:33 | 19:24 | 18:13 | 16:13 | 15:49    32    10:05 (WEA 2)

 15 | 08:08 | 07:22 | 06:20 | 06:08 | 05:09 | 04:40 | 04:58 | 05:45 | 06:36 | 07:28 | 07:24 | 08:08 09:23 (WEA 4)
| 16:18 | 17:15 | 18:07 | 20:01 | 20:52 | 21:28 | 21:21 | 20:31 | 19:21 | 18:11 | 16:12 | 15:49    33    10:06 (WEA 2)

 16 | 08:07 | 07:20 | 06:18 | 06:06 | 05:08 | 04:40 | 04:59 | 05:46 | 06:38 | 07:29 | 07:26 | 08:09 09:24 (WEA 4)
| 16:20 | 17:17 | 18:08 | 20:03 | 20:54 | 21:29 | 21:20 | 20:29 | 19:19 | 18:09 | 16:10 | 15:50    34    10:07 (WEA 2)

 17 | 08:06 | 07:18 | 06:16 | 06:04 | 05:06 | 04:40 | 05:00 | 05:48 | 06:40 | 07:31 | 07:28 | 08:09 09:24 (WEA 4)
| 16:22 | 17:19 | 18:10 | 20:05 | 20:55 | 21:29 | 21:19 | 20:27 | 19:16 | 18:07 | 16:09 | 15:50    34    10:07 (WEA 2)

 18 | 08:05 | 07:16 | 06:13 | 06:02 | 05:04 | 04:40 | 05:02 | 05:50 | 06:41 | 07:33 | 07:29 | 08:10 09:25 (WEA 4)
| 16:23 | 17:21 | 18:12 | 20:06 | 20:57 | 21:30 | 21:18 | 20:25 | 19:14 | 18:04 | 16:08 | 15:50    34    10:08 (WEA 2)

 19 | 08:04 | 07:14 | 06:11 | 05:59 | 05:03 | 04:40 | 05:03 | 05:51 | 06:43 | 07:35 | 07:31 | 08:11 09:24 (WEA 4)
| 16:25 | 17:23 | 18:14 | 20:08 | 20:58 | 21:30 | 21:16 | 20:23 | 19:12 | 18:02 | 16:06 | 15:50    35    10:08 (WEA 2)

 20 | 08:03 | 07:12 | 06:09 | 05:57 | 05:02 | 04:40 | 05:04 | 05:53 | 06:45 | 07:37 | 07:33 | 08:11 09:25 (WEA 4)
| 16:27 | 17:24 | 18:16 | 20:10 | 21:00 | 21:30 | 21:15 | 20:21 | 19:09 | 18:00 | 16:05 | 15:51    36    10:09 (WEA 2)

 21 | 08:02 | 07:10 | 06:06 | 05:55 | 05:00 | 04:40 | 05:06 | 05:55 | 06:46 | 07:38 | 07:35 | 08:12 09:26 (WEA 4)
| 16:28 | 17:26 | 18:17 | 20:12 | 21:01 | 21:31 | 21:14 | 20:19 | 19:07 | 17:58 | 16:04 | 15:51    36    10:10 (WEA 2)

 22 | 08:01 | 07:08 | 06:04 | 05:53 | 04:59 | 04:40 | 05:07 | 05:56 | 06:48 | 07:40 | 07:36 | 08:13 09:26 (WEA 4)
| 16:30 | 17:28 | 18:19 | 20:13 | 21:03 | 21:31 | 21:13 | 20:16 | 19:05 | 17:56 | 16:03 | 15:51    36    10:10 (WEA 2)

 23 | 08:00 | 07:06 | 06:02 | 05:51 | 04:58 | 04:41 | 05:08 | 05:58 | 06:50 | 07:42 | 07:38 | 08:13 09:26 (WEA 4)
| 16:32 | 17:30 | 18:21 | 20:15 | 21:04 | 21:31 | 21:11 | 20:14 | 19:02 | 17:54 | 16:02 | 15:52    36    10:10 (WEA 2)

 24 | 07:59 | 07:03 | 05:59 | 05:49 | 04:56 | 04:41 | 05:10 | 06:00 | 06:51 | 07:44 | 07:40 | 08:14 09:27 (WEA 4)
| 16:34 | 17:32 | 18:23 | 20:17 | 21:06 | 21:31 | 21:10 | 20:12 | 19:00 | 17:52 | 16:00 | 15:53    35    10:11 (WEA 2)

 25 | 07:57 | 07:01 | 05:57 | 05:46 | 04:55 | 04:41 | 05:11 | 06:01 | 06:53 | 06:46 | 07:41 | 08:14 09:28 (WEA 4)
| 16:35 | 17:34 | 18:24 | 20:19 | 21:07 | 21:31 | 21:08 | 20:10 | 18:57 | 16:50 | 15:59 | 15:53    34    10:11 (WEA 2)

 26 | 07:56 | 06:59 | 05:55 | 05:44 | 04:54 | 04:42 | 05:13 | 06:03 | 06:55 | 06:47 | 07:43 | 08:14 09:28 (WEA 4)
| 16:37 | 17:36 | 18:26 | 20:20 | 21:08 | 21:31 | 21:07 | 20:08 | 18:55 | 16:48 | 15:58 | 15:54    34    10:11 (WEA 2)

 27 | 07:55 | 06:57 | 05:52 | 05:42 | 04:53 | 04:42 | 05:14 | 06:05 | 06:56 | 06:49 | 07:45 | 08:15 09:28 (WEA 4)
| 16:39 | 17:38 | 18:28 | 20:22 | 21:10 | 21:31 | 21:05 | 20:05 | 18:53 | 16:45 | 15:57 | 15:55    34    10:12 (WEA 2)

 28 | 07:53 | 06:55 | 05:50 | 05:40 | 04:52 | 04:43 | 05:16 | 06:06 | 06:58 | 06:51 | 07:46 | 08:15 09:30 (WEA 4)
| 16:41 | 17:39 | 18:30 | 20:24 | 21:11 | 21:31 | 21:04 | 20:03 | 18:50 | 16:43 | 15:56 | 15:55    34    10:13 (WEA 2)

 29 | 07:52 | | 06:47 | 05:38 | 04:51 | 04:43 | 05:17 | 06:08 | 07:00 | 06:53 | 07:48 | 08:15 09:31 (WEA 4)
| 16:43 | | 19:31 | 20:25 | 21:12 | 21:31 | 21:02 | 20:01 | 18:48 | 16:41 | 15:56 | 15:56    32    10:13 (WEA 2)

 30 | 07:50 | | 06:45 | 05:36 | 04:50 | 04:44 | 05:19 | 06:10 | 07:02 | 06:55 | 07:49 | 08:15 09:32 (WEA 4)
| 16:45 | | 19:33 | 20:27 | 21:14 | 21:31 | 21:01 | 19:59 | 18:46 | 16:40 | 15:55 | 15:57    30    10:13 (WEA 2)

 31 | 07:49 | | 06:43 | | 04:49 | | 05:20 | 06:11 | | 06:57 | | 08:15 09:32 (WEA 4)
| 16:46 | | 19:35 | | 21:15 | | 20:59 | 19:56 | | 16:38 | | 15:58    28    10:12 (WEA 2)

Sonnenscheinstunden |   256 |   276 |   367 |   417 |   488 |   502 |   505 |   456 |   381 |   331 |   264 |   240
| | | | | | | | | | |   770

Red.Sonnenscheinwahrsch. |  0,20 | | | | | | | | | | |  0,17
Reduktion Betriebsdauer |  0,98 | | | | | | | | | | |  0,98
Reduktion Windrichtung |  0,56 | | | | | | | | | | |  0,56

Gesamte Reduktion |  0,11 | | | | | | | | | | |  0,09
Met.wahrsch.Beschattung |    12 | | | | | | | | | | |    71

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:55/3.6.366

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor:

1,65 2,71 4,16 6,57 7,48 7,80 7,68 7,19 5,53 3,68 1,77 1,29

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe

348 287 527 819 652 510 596 914 1.281 1.259 855 560 8.608

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)

|Juni

  1 | 08:15 | 07:47 | 06:52 | 06:40 | 05:34 | 04:48 05:50 (WEA 7)
| 16:00 | 16:48 | 17:41 | 19:37 | 20:29 | 21:16    22    06:12 (WEA 7)

  2 | 08:15 | 07:45 | 06:50 | 06:38 | 05:32 | 04:47 05:50 (WEA 7)
| 16:01 | 16:50 | 17:43 | 19:38 | 20:31 | 21:17    21    06:11 (WEA 7)

  3 | 08:15 | 07:44 | 06:48 | 06:36 | 05:30 | 04:46 05:51 (WEA 7)
| 16:02 | 16:52 | 17:45 | 19:40 | 20:32 | 21:18    20    06:11 (WEA 7)

  4 | 08:14 | 07:42 | 06:46 | 06:33 | 05:29 | 04:45 05:52 (WEA 7)
| 16:03 | 16:54 | 17:47 | 19:42 | 20:34 | 21:19    19    06:11 (WEA 7)

  5 | 08:14 | 07:40 | 06:43 | 06:31 | 05:27 | 04:45 05:52 (WEA 7)
| 16:04 | 16:56 | 17:49 | 19:44 | 20:36 | 21:20    18    06:10 (WEA 7)

  6 | 08:14 | 07:39 | 06:41 | 06:29 | 05:25 | 04:44 05:53 (WEA 7)
| 16:05 | 16:58 | 17:50 | 19:45 | 20:37 | 21:21    17    06:10 (WEA 7)

  7 | 08:13 | 07:37 | 06:39 | 06:26 | 05:23 05:55 (WEA 7) | 04:43 05:54 (WEA 7)
| 16:07 | 17:00 | 17:52 | 19:47 | 20:39     9    06:04 (WEA 7) | 21:22    15    06:09 (WEA 7)

  8 | 08:13 | 07:35 | 06:37 | 06:24 | 05:21 05:53 (WEA 7) | 04:43 05:55 (WEA 7)
| 16:08 | 17:02 | 17:54 | 19:49 | 20:41    14    06:07 (WEA 7) | 21:23    14    06:09 (WEA 7)

  9 | 08:12 | 07:33 | 06:34 | 06:22 | 05:19 05:51 (WEA 7) | 04:42 05:55 (WEA 7)
| 16:09 | 17:04 | 17:56 | 19:51 | 20:42    17    06:08 (WEA 7) | 21:24    13    06:08 (WEA 7)

 10 | 08:12 | 07:32 | 06:32 | 06:20 | 05:18 05:49 (WEA 7) | 04:42 05:56 (WEA 7)
| 16:11 | 17:05 | 17:58 | 19:52 | 20:44    20    06:09 (WEA 7) | 21:25    11    06:07 (WEA 7)

 11 | 08:11 | 07:30 | 06:30 | 06:17 | 05:16 05:49 (WEA 7) | 04:41 05:58 (WEA 7)
| 16:12 | 17:07 | 17:59 | 19:54 | 20:46    22    06:11 (WEA 7) | 21:26     9    06:07 (WEA 7)

 12 | 08:10 | 07:28 | 06:27 | 06:15 | 05:14 05:47 (WEA 7) | 04:41 05:59 (WEA 7)
| 16:14 | 17:09 | 18:01 | 19:56 | 20:47    24    06:11 (WEA 7) | 21:26     8    06:07 (WEA 7)

 13 | 08:10 | 07:26 | 06:25 | 06:13 | 05:12 05:47 (WEA 7) | 04:41 06:00 (WEA 7)
| 16:15 | 17:11 | 18:03 | 19:58 | 20:49    25    06:12 (WEA 7) | 21:27     5    06:05 (WEA 7)

 14 | 08:09 | 07:24 | 06:23 | 06:11 | 05:11 05:46 (WEA 7) | 04:41 06:02 (WEA 7)
| 16:17 | 17:13 | 18:05 | 19:59 | 20:51    26    06:12 (WEA 7) | 21:28     1    06:03 (WEA 7)

 15 | 08:08 | 07:22 | 06:20 | 06:08 | 05:09 05:46 (WEA 7) | 04:40
| 16:18 | 17:15 | 18:07 | 20:01 | 20:52    27    06:13 (WEA 7) | 21:28

 16 | 08:07 | 07:20 | 06:18 | 06:06 | 05:08 05:45 (WEA 7) | 04:40
| 16:20 | 17:17 | 18:08 | 20:03 | 20:54    28    06:13 (WEA 7) | 21:29

 17 | 08:06 | 07:18 | 06:16 | 06:04 | 05:06 05:46 (WEA 7) | 04:40
| 16:22 | 17:19 | 18:10 | 20:05 | 20:55    27    06:13 (WEA 7) | 21:29

 18 | 08:05 | 07:16 | 06:13 | 06:02 | 05:05 05:46 (WEA 7) | 04:40
| 16:23 | 17:21 | 18:12 | 20:06 | 20:57    28    06:14 (WEA 7) | 21:30

 19 | 08:04 | 07:14 | 06:11 | 05:59 | 05:03 05:45 (WEA 7) | 04:40
| 16:25 | 17:23 | 18:14 | 20:08 | 20:58    28    06:13 (WEA 7) | 21:30

 20 | 08:03 | 07:12 | 06:09 | 05:57 | 05:02 05:45 (WEA 7) | 04:40
| 16:27 | 17:24 | 18:16 | 20:10 | 21:00    29    06:14 (WEA 7) | 21:30

 21 | 08:02 | 07:10 | 06:06 | 05:55 | 05:00 05:46 (WEA 7) | 04:40
| 16:28 | 17:26 | 18:17 | 20:12 | 21:01    28    06:14 (WEA 7) | 21:30

 22 | 08:01 | 07:08 | 06:04 | 05:53 | 04:59 05:46 (WEA 7) | 04:41
| 16:30 | 17:28 | 18:19 | 20:13 | 21:03    28    06:14 (WEA 7) | 21:31

 23 | 08:00 | 07:05 | 06:02 | 05:51 | 04:58 05:45 (WEA 7) | 04:41
| 16:32 | 17:30 | 18:21 | 20:15 | 21:04    28    06:13 (WEA 7) | 21:31

 24 | 07:58 | 07:03 | 05:59 | 05:49 | 04:56 05:46 (WEA 7) | 04:41
| 16:34 | 17:32 | 18:23 | 20:17 | 21:06    27    06:13 (WEA 7) | 21:31

 25 | 07:57 | 07:01 | 05:57 | 05:47 | 04:55 05:46 (WEA 7) | 04:41
| 16:35 | 17:34 | 18:24 | 20:18 | 21:07    27    06:13 (WEA 7) | 21:31

 26 | 07:56 | 06:59 | 05:55 | 05:44 | 04:54 05:46 (WEA 7) | 04:42
| 16:37 | 17:36 | 18:26 | 20:20 | 21:08    27    06:13 (WEA 7) | 21:31

 27 | 07:54 | 06:57 | 05:52 | 05:42 | 04:53 05:47 (WEA 7) | 04:42
| 16:39 | 17:38 | 18:28 | 20:22 | 21:10    26    06:13 (WEA 7) | 21:31

 28 | 07:53 | 06:55 | 05:50 | 05:40 | 04:52 05:47 (WEA 7) | 04:43
| 16:41 | 17:39 | 18:30 | 20:24 | 21:11    25    06:12 (WEA 7) | 21:31

 29 | 07:52 | | 06:48 | 05:38 | 04:51 05:48 (WEA 7) | 04:43 06:04 (WEA 7)
| 16:43 | | 19:31 | 20:25 | 21:12    24    06:12 (WEA 7) | 21:31     4    06:08 (WEA 7)

 30 | 07:50 | | 06:45 | 05:36 | 04:50 05:49 (WEA 7) | 04:44 06:03 (WEA 7)
| 16:45 | | 19:33 | 20:27 | 21:14    24    06:13 (WEA 7) | 21:30     6    06:09 (WEA 7)

 31 | 07:49 | | 06:43 | | 04:49 05:49 (WEA 7) | 
| 16:47 | | 19:35 | | 21:15    23    06:12 (WEA 7) | 

Sonnenscheinstunden |   256 |   276 |   367 |   417 |   488 |   502
|   203

Red.Sonnenscheinwahrsch. | | | | |  0,48 |  0,47
Reduktion Betriebsdauer | | | | |  0,98 |  0,98
Reduktion Windrichtung | | | | |  0,72 |  0,72

Gesamte Reduktion | | | | |  0,34 |  0,33
Met.wahrsch.Beschattung | | | | |   205 |    67

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:55/3.6.366

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor:

1,65 2,71 4,16 6,57 7,48 7,80 7,68 7,19 5,53 3,68 1,77 1,29

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe

348 287 527 819 652 510 596 914 1.281 1.259 855 560 8.608

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)

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

  1 | 04:44 06:02 (WEA 7) | 05:22 05:58 (WEA 7) | 06:13 | 07:03 | 06:58 | 07:51
| 21:30     9    06:11 (WEA 7) | 20:57    23    06:21 (WEA 7) | 19:54 | 18:43 | 16:36 | 15:54

  2 | 04:45 06:02 (WEA 7) | 05:24 06:00 (WEA 7) | 06:15 | 07:05 | 07:00 | 07:52
| 21:30    10    06:12 (WEA 7) | 20:56    21    06:21 (WEA 7) | 19:52 | 18:41 | 16:34 | 15:53

  3 | 04:46 06:01 (WEA 7) | 05:25 06:00 (WEA 7) | 06:16 | 07:07 | 07:02 | 07:53
| 21:29    12    06:13 (WEA 7) | 20:54    19    06:19 (WEA 7) | 19:49 | 18:39 | 16:32 | 15:53

  4 | 04:47 06:00 (WEA 7) | 05:27 06:02 (WEA 7) | 06:18 | 07:08 | 07:04 | 07:55
| 21:29    14    06:14 (WEA 7) | 20:52    16    06:18 (WEA 7) | 19:47 | 18:36 | 16:30 | 15:52

  5 | 04:48 06:00 (WEA 7) | 05:28 06:03 (WEA 7) | 06:20 | 07:10 | 07:06 | 07:56
| 21:28    15    06:15 (WEA 7) | 20:50    13    06:16 (WEA 7) | 19:45 | 18:34 | 16:28 | 15:52

  6 | 04:48 06:00 (WEA 7) | 05:30 06:07 (WEA 7) | 06:21 | 07:12 | 07:08 | 07:58
| 21:28    16    06:16 (WEA 7) | 20:49     6    06:13 (WEA 7) | 19:42 | 18:32 | 16:27 | 15:51

  7 | 04:49 06:00 (WEA 7) | 05:32 | 06:23 | 07:14 | 07:09 | 07:59
| 21:27    17    06:17 (WEA 7) | 20:47 | 19:40 | 18:29 | 16:25 | 15:51

  8 | 04:50 05:58 (WEA 7) | 05:33 | 06:25 | 07:15 | 07:11 | 08:00
| 21:27    19    06:17 (WEA 7) | 20:45 | 19:38 | 18:27 | 16:23 | 15:50

  9 | 04:51 05:58 (WEA 7) | 05:35 | 06:26 | 07:17 | 07:13 | 08:01
| 21:26    19    06:17 (WEA 7) | 20:43 | 19:35 | 18:25 | 16:21 | 15:50

 10 | 04:52 05:58 (WEA 7) | 05:36 | 06:28 | 07:19 | 07:15 | 08:02
| 21:25    20    06:18 (WEA 7) | 20:41 | 19:33 | 18:22 | 16:20 | 15:50

 11 | 04:53 05:57 (WEA 7) | 05:38 | 06:30 | 07:21 | 07:17 | 08:04
| 21:24    22    06:19 (WEA 7) | 20:39 | 19:31 | 18:20 | 16:18 | 15:50

 12 | 04:54 05:57 (WEA 7) | 05:40 | 06:31 | 07:22 | 07:19 | 08:05
| 21:24    22    06:19 (WEA 7) | 20:37 | 19:28 | 18:18 | 16:17 | 15:50

 13 | 04:56 05:57 (WEA 7) | 05:41 | 06:33 | 07:24 | 07:20 | 08:06
| 21:23    23    06:20 (WEA 7) | 20:35 | 19:26 | 18:16 | 16:15 | 15:50

 14 | 04:57 05:57 (WEA 7) | 05:43 | 06:35 | 07:26 | 07:22 | 08:07
| 21:22    24    06:21 (WEA 7) | 20:33 | 19:24 | 18:13 | 16:13 | 15:50

 15 | 04:58 05:57 (WEA 7) | 05:45 | 06:36 | 07:28 | 07:24 | 08:07
| 21:21    25    06:22 (WEA 7) | 20:31 | 19:21 | 18:11 | 16:12 | 15:50

 16 | 04:59 05:56 (WEA 7) | 05:46 | 06:38 | 07:29 | 07:26 | 08:08
| 21:20    26    06:22 (WEA 7) | 20:29 | 19:19 | 18:09 | 16:11 | 15:50

 17 | 05:00 05:56 (WEA 7) | 05:48 | 06:40 | 07:31 | 07:28 | 08:09
| 21:19    26    06:22 (WEA 7) | 20:27 | 19:16 | 18:07 | 16:09 | 15:50

 18 | 05:02 05:56 (WEA 7) | 05:50 | 06:41 | 07:33 | 07:29 | 08:10
| 21:17    26    06:22 (WEA 7) | 20:25 | 19:14 | 18:04 | 16:08 | 15:50

 19 | 05:03 05:55 (WEA 7) | 05:51 | 06:43 | 07:35 | 07:31 | 08:11
| 21:16    28    06:23 (WEA 7) | 20:23 | 19:12 | 18:02 | 16:06 | 15:50

 20 | 05:04 05:56 (WEA 7) | 05:53 | 06:45 | 07:37 | 07:33 | 08:11
| 21:15    28    06:24 (WEA 7) | 20:21 | 19:09 | 18:00 | 16:05 | 15:51

 21 | 05:06 05:56 (WEA 7) | 05:55 | 06:46 | 07:38 | 07:35 | 08:12
| 21:14    28    06:24 (WEA 7) | 20:18 | 19:07 | 17:58 | 16:04 | 15:51

 22 | 05:07 05:55 (WEA 7) | 05:56 | 06:48 | 07:40 | 07:36 | 08:12
| 21:12    28    06:23 (WEA 7) | 20:16 | 19:05 | 17:56 | 16:03 | 15:52

 23 | 05:08 05:56 (WEA 7) | 05:58 | 06:50 | 07:42 | 07:38 | 08:13
| 21:11    28    06:24 (WEA 7) | 20:14 | 19:02 | 17:54 | 16:02 | 15:52

 24 | 05:10 05:56 (WEA 7) | 06:00 | 06:51 | 07:44 | 07:40 | 08:13
| 21:10    28    06:24 (WEA 7) | 20:12 | 19:00 | 17:52 | 16:01 | 15:53

 25 | 05:11 05:55 (WEA 7) | 06:01 | 06:53 | 06:46 | 07:41 | 08:14
| 21:08    29    06:24 (WEA 7) | 20:10 | 18:57 | 16:50 | 15:59 | 15:53

 26 | 05:13 05:56 (WEA 7) | 06:03 | 06:55 | 06:47 | 07:43 | 08:14
| 21:07    28    06:24 (WEA 7) | 20:08 | 18:55 | 16:48 | 15:58 | 15:54

 27 | 05:14 05:56 (WEA 7) | 06:05 | 06:56 | 06:49 | 07:44 | 08:14
| 21:05    28    06:24 (WEA 7) | 20:05 | 18:53 | 16:46 | 15:58 | 15:55

 28 | 05:16 05:57 (WEA 7) | 06:06 | 06:58 | 06:51 | 07:46 | 08:15
| 21:04    27    06:24 (WEA 7) | 20:03 | 18:50 | 16:44 | 15:57 | 15:56

 29 | 05:17 05:57 (WEA 7) | 06:08 | 07:00 | 06:53 | 07:48 | 08:15
| 21:02    26    06:23 (WEA 7) | 20:01 | 18:48 | 16:42 | 15:56 | 15:56

 30 | 05:19 05:57 (WEA 7) | 06:10 | 07:02 | 06:55 | 07:49 | 08:15
| 21:01    25    06:22 (WEA 7) | 19:59 | 18:46 | 16:40 | 15:55 | 15:57

 31 | 05:20 05:58 (WEA 7) | 06:11 | | 06:57 | | 08:15
| 20:59    24    06:22 (WEA 7) | 19:56 | | 16:38 | | 15:58

Sonnenscheinstunden |   505 |   456 |   381 |   331 |   264 |   241
|    98 | | | |

Red.Sonnenscheinwahrsch. |  0,47 |  0,49 | | | |
Reduktion Betriebsdauer |  0,98 |  0,98 | | | |
Reduktion Windrichtung |  0,72 |  0,72 | | | |

Gesamte Reduktion |  0,33 |  0,35 | | | |
Met.wahrsch.Beschattung |   233 |    34 | | | |

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:55/3.6.366

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor:

1,65 2,71 4,16 6,57 7,48 7,80 7,68 7,19 5,53 3,68 1,77 1,29

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe

348 287 527 819 652 510 596 914 1.281 1.259 855 560 8.608

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)

|Mai |Juni

  1 | 08:15 | 07:47 | 06:52 | 06:41 | 05:34 06:01 (VB-01) | 04:48 05:22 (VB-03)
| 16:00 | 16:48 | 17:41 | 19:37 | 20:29    14    06:15 (VB-01) | 21:16    28    05:50 (WEA 6)

  2 | 08:15 | 07:45 | 06:50 | 06:38 | 05:32 06:01 (VB-01) | 04:47 05:21 (VB-03)
| 16:01 | 16:50 | 17:43 | 19:38 | 20:31    13    06:14 (VB-01) | 21:17    29    05:50 (WEA 6)

  3 | 08:15 | 07:44 | 06:48 | 06:36 | 05:30 06:01 (VB-01) | 04:46 05:22 (VB-03)
| 16:02 | 16:52 | 17:45 | 19:40 | 20:32    12    06:13 (VB-01) | 21:18    28    05:50 (WEA 6)

  4 | 08:14 | 07:42 | 06:46 | 06:33 | 05:29 06:03 (VB-01) | 04:45 05:22 (VB-03)
| 16:03 | 16:54 | 17:47 | 19:42 | 20:34     9    06:12 (VB-01) | 21:19    27    05:49 (WEA 6)

  5 | 08:14 | 07:40 | 06:44 | 06:31 | 05:27 06:05 (VB-01) | 04:45 05:21 (VB-03)
| 16:04 | 16:56 | 17:49 | 19:44 | 20:36     5    06:10 (VB-01) | 21:20    28    05:49 (WEA 6)

  6 | 08:14 | 07:39 | 06:41 | 06:29 | 05:25 | 04:44 05:22 (VB-03)
| 16:05 | 16:58 | 17:50 | 19:45 | 20:37 | 21:21    27    05:49 (WEA 6)

  7 | 08:13 | 07:37 | 06:39 | 06:27 | 05:23 | 04:43 05:21 (VB-03)
| 16:07 | 17:00 | 17:52 | 19:47 | 20:39 | 21:22    27    05:48 (WEA 6)

  8 | 08:13 | 07:35 | 06:37 | 06:24 | 05:21 | 04:43 05:22 (VB-03)
| 16:08 | 17:02 | 17:54 | 19:49 | 20:41 | 21:23    26    05:48 (WEA 6)

  9 | 08:12 | 07:33 | 06:34 | 06:22 | 05:19 | 04:42 05:22 (VB-03)
| 16:09 | 17:04 | 17:56 | 19:51 | 20:42 | 21:24    26    05:48 (WEA 6)

 10 | 08:12 | 07:32 | 06:32 | 06:20 | 05:18 | 04:42 05:22 (VB-03)
| 16:11 | 17:06 | 17:58 | 19:52 | 20:44 | 21:25    25    05:47 (WEA 6)

 11 | 08:11 | 07:30 | 06:30 | 06:17 | 05:16 | 04:41 05:22 (VB-03)
| 16:12 | 17:07 | 18:00 | 19:54 | 20:46 | 21:26    24    05:46 (WEA 6)

 12 | 08:11 | 07:28 | 06:27 | 06:15 | 05:14 | 04:41 05:22 (VB-03)
| 16:14 | 17:09 | 18:01 | 19:56 | 20:47 | 21:26    24    05:46 (WEA 6)

 13 | 08:10 | 07:26 | 06:25 | 06:13 06:38 (VB-02) | 05:13 05:39 (WEA 6) | 04:41 05:22 (VB-03)
| 16:15 | 17:11 | 18:03 | 19:58     8    06:46 (VB-02) | 20:49     2    05:41 (WEA 6) | 21:27    23    05:45 (VB-03)

 14 | 08:09 | 07:24 | 06:23 | 06:11 06:35 (VB-02) | 05:11 05:37 (WEA 6) | 04:41 05:22 (VB-03)
| 16:17 | 17:13 | 18:05 | 19:59    13    06:48 (VB-02) | 20:51     7    05:44 (WEA 6) | 21:28    23    05:45 (VB-03)

 15 | 08:08 | 07:22 | 06:20 | 06:08 06:34 (VB-02) | 05:09 05:36 (WEA 6) | 04:40 05:22 (VB-03)
| 16:18 | 17:15 | 18:07 | 20:01    15    06:49 (VB-02) | 20:52    10    05:46 (WEA 6) | 21:28    24    05:46 (VB-03)

 16 | 08:07 | 07:20 | 06:18 | 06:06 06:32 (VB-02) | 05:08 05:34 (WEA 6) | 04:40 05:23 (VB-03)
| 16:20 | 17:17 | 18:08 | 20:03    17    06:49 (VB-02) | 20:54    13    05:47 (WEA 6) | 21:29    23    05:46 (VB-03)

 17 | 08:06 | 07:18 | 06:16 | 06:04 06:31 (VB-02) | 05:06 05:33 (WEA 6) | 04:40 05:23 (VB-03)
| 16:22 | 17:19 | 18:10 | 20:05    19    06:50 (VB-02) | 20:55    15    05:48 (WEA 6) | 21:29    23    05:46 (VB-03)

 18 | 08:05 | 07:16 | 06:13 | 06:02 06:31 (VB-02) | 05:05 05:32 (WEA 6) | 04:40 05:23 (VB-03)
| 16:23 | 17:21 | 18:12 | 20:06    19    06:50 (VB-02) | 20:57    17    05:49 (WEA 6) | 21:30    23    05:46 (VB-03)

 19 | 08:04 | 07:14 | 06:11 | 05:59 06:31 (VB-02) | 05:03 05:30 (WEA 6) | 04:40 05:23 (VB-03)
| 16:25 | 17:23 | 18:14 | 20:08    19    06:50 (VB-02) | 20:58    19    05:49 (WEA 6) | 21:30    24    05:47 (VB-03)

 20 | 08:03 | 07:12 | 06:09 | 05:57 06:31 (VB-02) | 05:02 05:30 (WEA 6) | 04:40 05:23 (VB-03)
| 16:27 | 17:25 | 18:16 | 20:10    19    06:50 (VB-02) | 21:00    20    05:50 (WEA 6) | 21:30    24    05:47 (VB-03)

 21 | 08:02 | 07:10 | 06:06 | 05:55 06:31 (VB-02) | 05:00 05:30 (WEA 6) | 04:40 05:24 (VB-03)
| 16:28 | 17:26 | 18:17 | 20:12    18    06:49 (VB-02) | 21:01    20    05:50 (WEA 6) | 21:31    24    05:48 (VB-03)

 22 | 08:01 | 07:08 | 06:04 | 05:53 06:31 (VB-02) | 04:59 05:30 (WEA 6) | 04:41 05:24 (VB-03)
| 16:30 | 17:28 | 18:19 | 20:13    17    06:48 (VB-02) | 21:03    21    05:51 (WEA 6) | 21:31    24    05:48 (VB-03)

 23 | 08:00 | 07:06 | 06:02 | 05:51 06:32 (VB-02) | 04:58 05:30 (WEA 6) | 04:41 05:24 (VB-03)
| 16:32 | 17:30 | 18:21 | 20:15    15    06:47 (VB-02) | 21:04    21    05:51 (WEA 6) | 21:31    24    05:48 (VB-03)

 24 | 07:59 | 07:03 | 05:59 | 05:49 06:33 (VB-02) | 04:56 05:30 (WEA 6) | 04:41 05:24 (VB-03)
| 16:34 | 17:32 | 18:23 | 20:17    13    06:46 (VB-02) | 21:06    20    05:50 (WEA 6) | 21:31    23    05:47 (VB-03)

 25 | 07:57 | 07:01 | 05:57 | 05:47 06:11 (VB-01) | 04:55 05:27 (VB-03) | 04:41 05:25 (VB-03)
| 16:36 | 17:34 | 18:24 | 20:19    12    06:44 (VB-02) | 21:07    24    05:51 (WEA 6) | 21:31    23    05:48 (VB-03)

 26 | 07:56 | 06:59 | 05:55 | 05:45 06:09 (VB-01) | 04:54 05:25 (VB-03) | 04:42 05:25 (VB-03)
| 16:37 | 17:36 | 18:26 | 20:20     6    06:15 (VB-01) | 21:08    26    05:51 (WEA 6) | 21:31    23    05:48 (VB-03)

 27 | 07:55 | 06:57 | 05:52 | 05:42 06:07 (VB-01) | 04:53 05:24 (VB-03) | 04:42 05:26 (VB-03)
| 16:39 | 17:38 | 18:28 | 20:22     9    06:16 (VB-01) | 21:10    27    05:51 (WEA 6) | 21:31    23    05:49 (VB-03)

 28 | 07:53 | 06:55 | 05:50 | 05:40 06:05 (VB-01) | 04:52 05:23 (VB-03) | 04:43 05:25 (VB-03)
| 16:41 | 17:39 | 18:30 | 20:24    11    06:16 (VB-01) | 21:11    27    05:50 (WEA 6) | 21:31    24    05:49 (VB-03)

 29 | 07:52 | | 06:48 | 05:38 06:03 (VB-01) | 04:51 05:23 (VB-03) | 04:43 05:26 (VB-03)
| 16:43 | | 19:31 | 20:25    13    06:16 (VB-01) | 21:12    27    05:50 (WEA 6) | 21:31    23    05:49 (VB-03)

 30 | 07:50 | | 06:45 | 05:36 06:01 (VB-01) | 04:50 05:23 (VB-03) | 04:44 05:26 (VB-03)
| 16:45 | | 19:33 | 20:27    14    06:15 (VB-01) | 21:14    28    05:51 (WEA 6) | 21:30    23    05:49 (WEA 6)

 31 | 07:49 | | 06:43 | | 04:49 05:22 (VB-03) | 
| 16:47 | | 19:35 | | 21:15    29    05:51 (WEA 6) | 

Sonnenscheinstunden |   256 |   276 |   367 |   417 |   488 |   502
|   426 |   740

Red.Sonnenscheinwahrsch. | | | |  0,47 |  0,48 |  0,47
Reduktion Betriebsdauer | | | |  0,98 |  0,98 |  0,98
Reduktion Windrichtung | | | |  0,71 |  0,72 |  0,72

Gesamte Reduktion | | | |  0,33 |  0,34 |  0,33
Met.wahrsch.Beschattung | | | |    85 |   143 |   244

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:55/3.6.366

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor:

1,65 2,71 4,16 6,57 7,48 7,80 7,68 7,19 5,53 3,68 1,77 1,29

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe

348 287 527 819 652 510 596 914 1.281 1.259 855 560 8.608

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)

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

  1 | 04:45 05:26 (VB-03) | 05:22 | 06:13 | 07:03 | 06:58 | 07:51
| 21:30    24    05:50 (WEA 6) | 20:57 | 19:54 | 18:43 | 16:36 | 15:54

  2 | 04:45 05:27 (VB-03) | 05:24 | 06:15 | 07:05 | 07:00 | 07:52
| 21:30    25    05:52 (WEA 6) | 20:56 | 19:52 | 18:41 | 16:34 | 15:54

  3 | 04:46 05:26 (VB-03) | 05:25 | 06:16 | 07:07 | 07:02 | 07:54
| 21:29    26    05:52 (WEA 6) | 20:54 | 19:49 | 18:39 | 16:32 | 15:53

  4 | 04:47 05:27 (VB-03) | 05:27 | 06:18 | 07:08 | 07:04 | 07:55
| 21:29    26    05:53 (WEA 6) | 20:52 | 19:47 | 18:36 | 16:30 | 15:52

  5 | 04:48 05:27 (VB-03) | 05:28 | 06:20 | 07:10 | 07:06 | 07:56
| 21:29    27    05:54 (WEA 6) | 20:50 | 19:45 | 18:34 | 16:28 | 15:52

  6 | 04:48 05:28 (VB-03) | 05:30 | 06:21 | 07:12 | 07:08 | 07:58
| 21:28    27    05:55 (WEA 6) | 20:49 | 19:42 | 18:32 | 16:27 | 15:51

  7 | 04:49 05:28 (VB-03) | 05:32 | 06:23 | 07:14 | 07:10 | 07:59
| 21:27    28    05:56 (WEA 6) | 20:47 | 19:40 | 18:29 | 16:25 | 15:51

  8 | 04:50 05:29 (VB-03) | 05:33 06:14 (VB-01) | 06:25 | 07:15 | 07:11 | 08:00
| 21:27    28    05:57 (WEA 6) | 20:45     6    06:20 (VB-01) | 19:38 | 18:27 | 16:23 | 15:50

  9 | 04:51 05:28 (VB-03) | 05:35 06:11 (VB-01) | 06:26 | 07:17 | 07:13 | 08:01
| 21:26    28    05:56 (WEA 6) | 20:43    10    06:21 (VB-01) | 19:35 | 18:25 | 16:21 | 15:50

 10 | 04:52 05:29 (VB-03) | 05:36 06:11 (VB-01) | 06:28 | 07:19 | 07:15 | 08:02
| 21:25    28    05:57 (WEA 6) | 20:41    12    06:23 (VB-01) | 19:33 | 18:22 | 16:20 | 15:50

 11 | 04:53 05:29 (VB-03) | 05:38 06:09 (VB-01) | 06:30 | 07:21 | 07:17 | 08:04
| 21:24    28    05:57 (WEA 6) | 20:39    14    06:23 (VB-01) | 19:31 | 18:20 | 16:18 | 15:50

 12 | 04:54 05:30 (VB-03) | 05:40 06:09 (VB-01) | 06:31 | 07:22 | 07:19 | 08:05
| 21:24    28    05:58 (WEA 6) | 20:37    15    06:24 (VB-01) | 19:28 | 18:18 | 16:17 | 15:50

 13 | 04:56 05:31 (VB-03) | 05:41 06:10 (VB-01) | 06:33 | 07:24 | 07:20 | 08:06
| 21:23    28    05:59 (WEA 6) | 20:35    14    06:24 (VB-01) | 19:26 | 18:16 | 16:15 | 15:50

 14 | 04:57 05:32 (VB-03) | 05:43 06:11 (VB-01) | 06:35 | 07:26 | 07:22 | 08:07
| 21:22    28    06:00 (WEA 6) | 20:33    12    06:23 (VB-01) | 19:24 | 18:13 | 16:14 | 15:50

 15 | 04:58 05:32 (VB-03) | 05:45 06:13 (VB-01) | 06:36 | 07:28 | 07:24 | 08:08
| 21:21    28    06:00 (WEA 6) | 20:31    10    06:23 (VB-01) | 19:21 | 18:11 | 16:12 | 15:50

 16 | 04:59 05:33 (VB-03) | 05:46 06:14 (VB-01) | 06:38 | 07:29 | 07:26 | 08:08
| 21:20    27    06:00 (WEA 6) | 20:29     8    06:22 (VB-01) | 19:19 | 18:09 | 16:11 | 15:50

 17 | 05:00 05:34 (VB-03) | 05:48 06:16 (VB-01) | 06:40 | 07:31 | 07:28 | 08:09
| 21:19    26    06:00 (WEA 6) | 20:27     8    06:47 (VB-02) | 19:16 | 18:07 | 16:09 | 15:50

 18 | 05:02 05:36 (VB-03) | 05:50 06:17 (VB-01) | 06:41 | 07:33 | 07:29 | 08:10
| 21:17    24    06:00 (WEA 6) | 20:25    12    06:50 (VB-02) | 19:14 | 18:05 | 16:08 | 15:50

 19 | 05:03 05:39 (VB-03) | 05:51 06:38 (VB-02) | 06:43 | 07:35 | 07:31 | 08:11
| 21:16    22    06:01 (WEA 6) | 20:23    14    06:52 (VB-02) | 19:12 | 18:02 | 16:07 | 15:50

 20 | 05:04 05:40 (WEA 6) | 05:53 06:38 (VB-02) | 06:45 | 07:37 | 07:33 | 08:11
| 21:15    21    06:01 (WEA 6) | 20:21    15    06:53 (VB-02) | 19:09 | 18:00 | 16:05 | 15:51

 21 | 05:06 05:40 (WEA 6) | 05:55 06:36 (VB-02) | 06:46 | 07:38 | 07:35 | 08:12
| 21:14    21    06:01 (WEA 6) | 20:19    17    06:53 (VB-02) | 19:07 | 17:58 | 16:04 | 15:51

 22 | 05:07 05:40 (WEA 6) | 05:56 06:36 (VB-02) | 06:48 | 07:40 | 07:36 | 08:13
| 21:13    20    06:00 (WEA 6) | 20:16    18    06:54 (VB-02) | 19:05 | 17:56 | 16:03 | 15:52

 23 | 05:08 05:41 (WEA 6) | 05:58 06:34 (VB-02) | 06:50 | 07:42 | 07:38 | 08:13
| 21:11    20    06:01 (WEA 6) | 20:14    19    06:53 (VB-02) | 19:02 | 17:54 | 16:02 | 15:52

 24 | 05:10 05:41 (WEA 6) | 06:00 06:35 (VB-02) | 06:51 | 07:44 | 07:40 | 08:13
| 21:10    19    06:00 (WEA 6) | 20:12    19    06:54 (VB-02) | 19:00 | 17:52 | 16:01 | 15:53

 25 | 05:11 05:41 (WEA 6) | 06:01 06:34 (VB-02) | 06:53 | 06:46 | 07:41 | 08:14
| 21:08    18    05:59 (WEA 6) | 20:10    19    06:53 (VB-02) | 18:57 | 16:50 | 16:00 | 15:53

 26 | 05:13 05:43 (WEA 6) | 06:03 06:34 (VB-02) | 06:55 | 06:47 | 07:43 | 08:14
| 21:07    16    05:59 (WEA 6) | 20:08    18    06:52 (VB-02) | 18:55 | 16:48 | 15:59 | 15:54

 27 | 05:14 05:44 (WEA 6) | 06:05 06:35 (VB-02) | 06:57 | 06:49 | 07:45 | 08:14
| 21:05    14    05:58 (WEA 6) | 20:05    17    06:52 (VB-02) | 18:53 | 16:46 | 15:58 | 15:55

 28 | 05:16 05:46 (WEA 6) | 06:06 06:35 (VB-02) | 06:58 | 06:51 | 07:46 | 08:15
| 21:04    12    05:58 (WEA 6) | 20:03    15    06:50 (VB-02) | 18:50 | 16:44 | 15:57 | 15:56

 29 | 05:17 05:47 (WEA 6) | 06:08 06:36 (VB-02) | 07:00 | 06:53 | 07:48 | 08:15
| 21:02     9    05:56 (WEA 6) | 20:01    13    06:49 (VB-02) | 18:48 | 16:42 | 15:56 | 15:56

 30 | 05:19 05:48 (WEA 6) | 06:10 06:38 (VB-02) | 07:02 | 06:55 | 07:49 | 08:15
| 21:01     6    05:54 (WEA 6) | 19:59     8    06:46 (VB-02) | 18:46 | 16:40 | 15:55 | 15:57

 31 | 05:20 | 06:11 | | 06:57 | | 08:15
| 20:59 | 19:56 | | 16:38 | | 15:58

Sonnenscheinstunden |   505 |   456 |   381 |   331 |   264 |   241
|   313 | | | |

Red.Sonnenscheinwahrsch. |  0,47 |  0,49 | | | |
Reduktion Betriebsdauer |  0,98 |  0,98 | | | |
Reduktion Windrichtung |  0,72 |  0,71 | | | |

Gesamte Reduktion |  0,33 |  0,34 | | | |
Met.wahrsch.Beschattung |   227 |   107 | | | |

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:55/3.6.366

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor:

1,65 2,71 4,16 6,57 7,48 7,80 7,68 7,19 5,53 3,68 1,77 1,29

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe

348 287 527 819 652 510 596 914 1.281 1.259 855 560 8.608

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 |April |Mai |Juni

  1 | 08:15 09:12 (VB-07) | 07:47 | 06:53 07:18 (VB-06) | 06:41 07:10 (WEA 1) | 05:34 | 04:48
| 16:00    22    09:34 (VB-07) | 16:48 | 17:41     9    07:27 (VB-06) | 19:37    21    07:31 (WEA 1) | 20:29 | 21:16

  2 | 08:15 09:13 (VB-07) | 07:46 | 06:50 07:16 (VB-06) | 06:38 07:10 (WEA 1) | 05:32 | 04:47
| 16:01    22    09:35 (VB-07) | 16:50 | 17:43    13    07:29 (VB-06) | 19:38    21    07:31 (WEA 1) | 20:31 | 21:17

  3 | 08:15 09:13 (VB-07) | 07:44 | 06:48 07:15 (VB-06) | 06:36 07:10 (WEA 1) | 05:30 | 04:46
| 16:02    23    09:36 (VB-07) | 16:52 | 17:45    16    07:31 (VB-06) | 19:40    21    07:31 (WEA 1) | 20:32 | 21:18

  4 | 08:14 09:13 (VB-07) | 07:42 | 06:46 07:13 (VB-06) | 06:34 07:10 (WEA 1) | 05:29 | 04:45
| 16:03    23    09:36 (VB-07) | 16:54 | 17:47    18    07:31 (VB-06) | 19:42    19    07:29 (WEA 1) | 20:34 | 21:19

  5 | 08:14 09:13 (VB-07) | 07:41 | 06:44 07:13 (VB-06) | 06:31 07:10 (WEA 1) | 05:27 | 04:45
| 16:04    25    09:38 (VB-07) | 16:56 | 17:49    19    07:32 (VB-06) | 19:44    19    07:29 (WEA 1) | 20:36 | 21:20

  6 | 08:14 09:13 (VB-07) | 07:39 | 06:41 07:13 (VB-06) | 06:29 07:11 (WEA 1) | 05:25 | 04:44
| 16:05    25    09:38 (VB-07) | 16:58 | 17:50    19    07:32 (VB-06) | 19:45    17    07:28 (WEA 1) | 20:37 | 21:21

  7 | 08:13 09:14 (VB-07) | 07:37 | 06:39 07:12 (VB-06) | 06:27 07:13 (WEA 1) | 05:23 | 04:43
| 16:07    25    09:39 (VB-07) | 17:00 | 17:52    19    07:31 (VB-06) | 19:47    13    07:26 (WEA 1) | 20:39 | 21:22

  8 | 08:13 09:13 (VB-07) | 07:35 | 06:37 07:12 (VB-06) | 06:24 07:14 (WEA 1) | 05:21 | 04:43
| 16:08    27    09:40 (VB-07) | 17:02 | 17:54    19    07:31 (VB-06) | 19:49     9    07:23 (WEA 1) | 20:41 | 21:23

  9 | 08:12 09:13 (VB-07) | 07:33 | 06:34 07:13 (VB-06) | 06:22 | 05:19 | 04:42
| 16:09    27    09:40 (VB-07) | 17:04 | 17:56    17    07:30 (VB-06) | 19:51 | 20:43 | 21:24

 10 | 08:12 09:14 (VB-07) | 07:32 07:59 (VB-05) | 06:32 07:13 (VB-06) | 06:20 | 05:18 | 04:42
| 16:11    27    09:41 (VB-07) | 17:06     2    08:01 (VB-05) | 17:58    16    07:29 (VB-06) | 19:52 | 20:44 | 21:25

 11 | 08:11 09:14 (VB-07) | 07:30 07:56 (VB-05) | 06:30 07:14 (VB-06) | 06:17 | 05:16 | 04:41
| 16:12    28    09:42 (VB-07) | 17:07     9    08:05 (VB-05) | 18:00    13    07:27 (VB-06) | 19:54 | 20:46 | 21:26

 12 | 08:11 09:14 (VB-07) | 07:28 07:54 (VB-05) | 06:28 07:17 (VB-06) | 06:15 | 05:14 | 04:41
| 16:14    28    09:42 (VB-07) | 17:09    12    08:06 (VB-05) | 18:01     8    07:25 (VB-06) | 19:56 | 20:47 | 21:26

 13 | 08:10 09:14 (VB-07) | 07:26 07:53 (VB-05) | 06:25 | 06:13 | 05:13 | 04:41
| 16:15    29    09:43 (VB-07) | 17:11    14    08:07 (VB-05) | 18:03 | 19:58 | 20:49 | 21:27

 14 | 08:09 09:14 (VB-07) | 07:24 07:53 (VB-05) | 06:23 | 06:11 | 05:11 | 04:41
| 16:17    29    09:43 (VB-07) | 17:13    15    08:08 (VB-05) | 18:05 | 19:59 | 20:51 | 21:28

 15 | 08:08 09:15 (VB-07) | 07:22 07:53 (VB-05) | 06:21 | 06:08 | 05:09 | 04:40
| 16:18    29    09:44 (VB-07) | 17:15    15    08:08 (VB-05) | 18:07 | 20:01 | 20:52 | 21:28

 16 | 08:07 09:15 (VB-07) | 07:20 07:53 (VB-05) | 06:18 | 06:06 | 05:08 | 04:40
| 16:20    29    09:44 (VB-07) | 17:17    15    08:08 (VB-05) | 18:09 | 20:03 | 20:54 | 21:29

 17 | 08:06 09:15 (VB-07) | 07:18 07:53 (VB-05) | 06:16 | 06:04 | 05:06 | 04:40
| 16:22    30    09:45 (VB-07) | 17:19    15    08:08 (VB-05) | 18:10 | 20:05 | 20:55 | 21:29

 18 | 08:06 09:16 (VB-07) | 07:16 07:54 (VB-05) | 06:13 | 06:02 | 05:05 | 04:40
| 16:23    29    09:45 (VB-07) | 17:21    14    08:08 (VB-05) | 18:12 | 20:06 | 20:57 | 21:30

 19 | 08:04 09:16 (VB-07) | 07:14 07:54 (VB-05) | 06:11 | 05:59 | 05:03 | 04:40
| 16:25    29    09:45 (VB-07) | 17:23    12    08:06 (VB-05) | 18:14 | 20:08 | 20:58 | 21:30

 20 | 08:03 09:16 (VB-07) | 07:12 07:55 (VB-05) | 06:09 | 05:57 | 05:02 | 04:40
| 16:27    29    09:45 (VB-07) | 17:25     9    08:04 (VB-05) | 18:16 | 20:10 | 21:00 | 21:30

 21 | 08:02 09:17 (VB-07) | 07:10 | 06:06 | 05:55 | 05:00 | 04:40
| 16:28    29    09:46 (VB-07) | 17:26 | 18:17 | 20:12 | 21:01 | 21:31

 22 | 08:01 09:17 (VB-07) | 07:08 | 06:04 | 05:53 | 04:59 | 04:41
| 16:30    28    09:45 (VB-07) | 17:28 | 18:19 | 20:13 | 21:03 | 21:31

 23 | 08:00 09:18 (VB-07) | 07:06 | 06:02 | 05:51 | 04:58 | 04:41
| 16:32    27    09:45 (VB-07) | 17:30 | 18:21 | 20:15 | 21:04 | 21:31

 24 | 07:59 09:19 (VB-07) | 07:03 | 05:59 | 05:49 | 04:56 | 04:41
| 16:34    26    09:45 (VB-07) | 17:32 | 18:23 | 20:17 | 21:06 | 21:31

 25 | 07:57 09:19 (VB-07) | 07:01 | 05:57 | 05:47 | 04:55 | 04:41
| 16:36    26    09:45 (VB-07) | 17:34 | 18:24 | 20:19 | 21:07 | 21:31

 26 | 07:56 09:21 (VB-07) | 06:59 | 05:55 | 05:45 | 04:54 | 04:42
| 16:37    24    09:45 (VB-07) | 17:36 | 18:26 | 20:20 | 21:09 | 21:31

 27 | 07:55 09:21 (VB-07) | 06:57 | 05:52 06:17 (WEA 1) | 05:42 | 04:53 | 04:42
| 16:39    22    09:43 (VB-07) | 17:38 | 18:28    10    06:27 (WEA 1) | 20:22 | 21:10 | 21:31

 28 | 07:53 09:22 (VB-07) | 06:55 | 05:50 06:15 (WEA 1) | 05:40 | 04:52 | 04:43
| 16:41    20    09:42 (VB-07) | 17:39 | 18:30    15    06:30 (WEA 1) | 20:24 | 21:11 | 21:31

 29 | 07:52 09:24 (VB-07) | | 06:48 07:13 (WEA 1) | 05:38 | 04:51 | 04:43
| 16:43    18    09:42 (VB-07) | | 19:31    17    07:30 (WEA 1) | 20:26 | 21:12 | 21:31

 30 | 07:50 09:26 (VB-07) | | 06:45 07:12 (WEA 1) | 05:36 | 04:50 | 04:44
| 16:45    13    09:39 (VB-07) | | 19:33    19    07:31 (WEA 1) | 20:27 | 21:14 | 21:31

 31 | 07:49 09:30 (VB-07) | | 06:43 07:12 (WEA 1) | | 04:49 | 
| 16:47     7    09:37 (VB-07) | | 19:35    20    07:32 (WEA 1) | | 21:15 | 

Sonnenscheinstunden |   256 |   276 |   367 |   417 |   488 |   502
|   132 |   267 |   140 | |

Red.Sonnenscheinwahrsch. |  0,20 |  0,27 |  0,35 |  0,47 | |
Reduktion Betriebsdauer |  0,98 |  0,98 |  0,98 |  0,98 | |
Reduktion Windrichtung |  0,57 |  0,63 |  0,67 |  0,70 | |

Gesamte Reduktion |  0,11 |  0,17 |  0,22 |  0,32 | |
Met.wahrsch.Beschattung |    84 |    22 |    60 |    44 | |

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:55/3.6.366

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor:

1,65 2,71 4,16 6,57 7,48 7,80 7,68 7,19 5,53 3,68 1,77 1,29

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe

348 287 527 819 652 510 596 914 1.281 1.259 855 560 8.608

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)

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

  1 | 04:44 | 05:22 | 06:13 | 07:03 07:57 (VB-06) | 06:59 | 07:51 08:56 (VB-07)
| 21:30 | 20:57 | 19:54 | 18:43     5    08:02 (VB-06) | 16:36 | 15:54    28    09:24 (VB-07)

  2 | 04:45 | 05:24 | 06:15 | 07:05 07:54 (VB-06) | 07:00 | 07:52 08:56 (VB-07)
| 21:30 | 20:56 | 19:52 | 18:41    11    08:05 (VB-06) | 16:34 | 15:54    28    09:24 (VB-07)

  3 | 04:46 | 05:25 | 06:16 | 07:07 07:51 (VB-06) | 07:02 | 07:54 08:57 (VB-07)
| 21:30 | 20:54 | 19:49 | 18:39    15    08:06 (VB-06) | 16:32 | 15:53    27    09:24 (VB-07)

  4 | 04:47 | 05:27 | 06:18 07:11 (WEA 1) | 07:09 07:50 (VB-06) | 07:04 | 07:55 08:57 (VB-07)
| 21:29 | 20:52 | 19:47     9    07:20 (WEA 1) | 18:36    17    08:07 (VB-06) | 16:30 | 15:52    27    09:24 (VB-07)

  5 | 04:48 | 05:28 | 06:20 07:09 (WEA 1) | 07:10 07:49 (VB-06) | 07:06 | 07:56 08:59 (VB-07)
| 21:29 | 20:51 | 19:45    13    07:22 (WEA 1) | 18:34    19    08:08 (VB-06) | 16:28 | 15:52    25    09:24 (VB-07)

  6 | 04:48 | 05:30 | 06:21 07:07 (WEA 1) | 07:12 07:49 (VB-06) | 07:08 | 07:58 08:59 (VB-07)
| 21:28 | 20:49 | 19:43    17    07:24 (WEA 1) | 18:32    19    08:08 (VB-06) | 16:27 | 15:51    25    09:24 (VB-07)

  7 | 04:49 | 05:32 | 06:23 07:06 (WEA 1) | 07:14 07:48 (VB-06) | 07:10 | 07:59 08:59 (VB-07)
| 21:28 | 20:47 | 19:40    18    07:24 (WEA 1) | 18:29    19    08:07 (VB-06) | 16:25 | 15:51    25    09:24 (VB-07)

  8 | 04:50 | 05:33 | 06:25 07:05 (WEA 1) | 07:15 07:48 (VB-06) | 07:11 | 08:00 09:01 (VB-07)
| 21:27 | 20:45 | 19:38    20    07:25 (WEA 1) | 18:27    19    08:07 (VB-06) | 16:23 | 15:50    24    09:25 (VB-07)

  9 | 04:51 | 05:35 | 06:26 07:04 (WEA 1) | 07:17 07:48 (VB-06) | 07:13 | 08:01 09:01 (VB-07)
| 21:26 | 20:43 | 19:35    20    07:24 (WEA 1) | 18:25    18    08:06 (VB-06) | 16:21 | 15:50    23    09:24 (VB-07)

 10 | 04:52 | 05:36 | 06:28 07:03 (WEA 1) | 07:19 07:49 (VB-06) | 07:15 | 08:03 09:02 (VB-07)
| 21:25 | 20:41 | 19:33    21    07:24 (WEA 1) | 18:22    17    08:06 (VB-06) | 16:20 | 15:50    22    09:24 (VB-07)

 11 | 04:53 | 05:38 | 06:30 07:03 (WEA 1) | 07:21 07:50 (VB-06) | 07:17 09:01 (VB-07) | 08:04 09:02 (VB-07)
| 21:25 | 20:39 | 19:31    21    07:24 (WEA 1) | 18:20    14    08:04 (VB-06) | 16:18     7    09:08 (VB-07) | 15:50    22    09:24 (VB-07)

 12 | 04:54 | 05:40 | 06:31 07:03 (WEA 1) | 07:22 07:50 (VB-06) | 07:19 08:58 (VB-07) | 08:05 09:03 (VB-07)
| 21:24 | 20:37 | 19:28    20    07:23 (WEA 1) | 18:18    12    08:02 (VB-06) | 16:17    14    09:12 (VB-07) | 15:50    21    09:24 (VB-07)

 13 | 04:56 | 05:41 | 06:33 07:03 (WEA 1) | 07:24 07:53 (VB-06) | 07:21 08:56 (VB-07) | 08:06 09:04 (VB-07)
| 21:23 | 20:35 | 19:26    19    07:22 (WEA 1) | 18:16     6    07:59 (VB-06) | 16:15    18    09:14 (VB-07) | 15:50    20    09:24 (VB-07)

 14 | 04:57 | 05:43 | 06:35 07:04 (WEA 1) | 07:26 | 07:22 08:55 (VB-07) | 08:07 09:05 (VB-07)
| 21:22 | 20:33 | 19:24    18    07:22 (WEA 1) | 18:13 | 16:14    20    09:15 (VB-07) | 15:50    20    09:25 (VB-07)

 15 | 04:58 | 05:45 | 06:36 07:04 (WEA 1) | 07:28 | 07:24 08:54 (VB-07) | 08:08 09:05 (VB-07)
| 21:21 | 20:31 | 19:21    15    07:19 (WEA 1) | 18:11 | 16:12    22    09:16 (VB-07) | 15:50    20    09:25 (VB-07)

 16 | 04:59 | 05:46 | 06:38 07:06 (WEA 1) | 07:29 | 07:26 08:54 (VB-07) | 08:09 09:06 (VB-07)
| 21:20 | 20:29 | 19:19    11    07:17 (WEA 1) | 18:09 | 16:11    24    09:18 (VB-07) | 15:50    19    09:25 (VB-07)

 17 | 05:00 | 05:48 | 06:40 07:10 (WEA 1) | 07:31 | 07:28 08:53 (VB-07) | 08:09 09:07 (VB-07)
| 21:19 | 20:27 | 19:17     2    07:12 (WEA 1) | 18:07 | 16:09    26    09:19 (VB-07) | 15:50    19    09:26 (VB-07)

 18 | 05:02 | 05:50 | 06:41 | 07:33 | 07:29 08:53 (VB-07) | 08:10 09:08 (VB-07)
| 21:18 | 20:25 | 19:14 | 18:05 | 16:08    26    09:19 (VB-07) | 15:50    18    09:26 (VB-07)

 19 | 05:03 | 05:51 | 06:43 | 07:35 | 07:31 08:52 (VB-07) | 08:11 09:08 (VB-07)
| 21:16 | 20:23 | 19:12 | 18:02 | 16:07    27    09:19 (VB-07) | 15:50    18    09:26 (VB-07)

 20 | 05:04 | 05:53 | 06:45 | 07:37 | 07:33 08:52 (VB-07) | 08:11 09:09 (VB-07)
| 21:15 | 20:21 | 19:09 | 18:00 | 16:05    28    09:20 (VB-07) | 15:51    18    09:27 (VB-07)

 21 | 05:06 | 05:55 | 06:46 | 07:38 08:28 (VB-05) | 07:35 08:52 (VB-07) | 08:12 09:10 (VB-07)
| 21:14 | 20:19 | 19:07 | 17:58     5    08:33 (VB-05) | 16:04    29    09:21 (VB-07) | 15:51    17    09:27 (VB-07)

 22 | 05:07 | 05:56 | 06:48 | 07:40 08:25 (VB-05) | 07:36 08:52 (VB-07) | 08:13 09:10 (VB-07)
| 21:13 | 20:16 | 19:05 | 17:56    10    08:35 (VB-05) | 16:03    29    09:21 (VB-07) | 15:52    17    09:27 (VB-07)

 23 | 05:08 | 05:58 | 06:50 | 07:42 08:24 (VB-05) | 07:38 08:53 (VB-07) | 08:13 09:10 (VB-07)
| 21:11 | 20:14 | 19:02 | 17:54    12    08:36 (VB-05) | 16:02    29    09:22 (VB-07) | 15:52    17    09:27 (VB-07)

 24 | 05:10 | 06:00 | 06:52 | 07:44 08:23 (VB-05) | 07:40 08:53 (VB-07) | 08:14 09:11 (VB-07)
| 21:10 | 20:12 | 19:00 | 17:52    14    08:37 (VB-05) | 16:01    29    09:22 (VB-07) | 15:53    18    09:29 (VB-07)

 25 | 05:11 | 06:01 | 06:53 | 06:46 07:22 (VB-05) | 07:41 08:53 (VB-07) | 08:14 09:11 (VB-07)
| 21:08 | 20:10 | 18:57 | 16:50    16    07:38 (VB-05) | 15:59    30    09:23 (VB-07) | 15:53    18    09:29 (VB-07)

 26 | 05:13 | 06:03 | 06:55 | 06:48 07:22 (VB-05) | 07:43 08:53 (VB-07) | 08:14 09:11 (VB-07)
| 21:07 | 20:08 | 18:55 | 16:48    16    07:38 (VB-05) | 15:58    29    09:22 (VB-07) | 15:54    18    09:29 (VB-07)

 27 | 05:14 | 06:05 | 06:57 | 06:49 07:22 (VB-05) | 07:45 08:54 (VB-07) | 08:15 09:11 (VB-07)
| 21:05 | 20:05 | 18:53 | 16:46    16    07:38 (VB-05) | 15:58    29    09:23 (VB-07) | 15:55    19    09:30 (VB-07)

 28 | 05:16 | 06:06 | 06:58 | 06:51 07:22 (VB-05) | 07:46 08:54 (VB-07) | 08:15 09:12 (VB-07)
| 21:04 | 20:03 | 18:50 | 16:44    15    07:37 (VB-05) | 15:57    29    09:23 (VB-07) | 15:56    20    09:32 (VB-07)

 29 | 05:17 | 06:08 | 07:00 | 06:53 07:23 (VB-05) | 07:48 08:54 (VB-07) | 08:15 09:13 (VB-07)
| 21:02 | 20:01 | 18:48 | 16:42    14    07:37 (VB-05) | 15:56    29    09:23 (VB-07) | 15:56    19    09:32 (VB-07)

 30 | 05:19 | 06:10 | 07:02 | 06:55 07:24 (VB-05) | 07:49 08:55 (VB-07) | 08:15 09:13 (VB-07)
| 21:01 | 19:59 | 18:46 | 16:40    12    07:36 (VB-05) | 15:55    28    09:23 (VB-07) | 15:57    20    09:33 (VB-07)

 31 | 05:20 | 06:11 | | 06:57 07:26 (VB-05) | | 08:15 09:12 (VB-07)
| 20:59 | 19:56 | | 16:38     8    07:34 (VB-05) | | 15:58    21    09:33 (VB-07)

Sonnenscheinstunden |   505 |   456 |   381 |   331 |   264 |   241
|   329 |   502 |   653

Red.Sonnenscheinwahrsch. | | |  0,44 |  0,35 |  0,20 |  0,17
Reduktion Betriebsdauer | | |  0,98 |  0,98 |  0,98 |  0,98
Reduktion Windrichtung | | |  0,70 |  0,64 |  0,57 |  0,57

Gesamte Reduktion | | |  0,29 |  0,21 |  0,11 |  0,09
Met.wahrsch.Beschattung | | |    65 |    70 |    55 |    59

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:55/3.6.366

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor:

1,65 2,71 4,16 6,57 7,48 7,80 7,68 7,19 5,53 3,68 1,77 1,29

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe

348 287 527 819 652 510 596 914 1.281 1.259 855 560 8.608

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)

|April |Mai |Juni

  1 | 08:15 | 07:47 | 06:52 | 06:40 18:57 (WEA 2) | 05:34 | 04:48
| 15:59 | 16:48 | 17:41 | 19:36    12    19:09 (WEA 2) | 20:29 | 21:16

  2 | 08:15 | 07:45 | 06:50 | 06:38 18:56 (WEA 2) | 05:32 | 04:47
| 16:00 | 16:50 | 17:43 | 19:38    15    19:11 (WEA 2) | 20:30 | 21:17

  3 | 08:14 | 07:44 | 06:48 17:10 (WEA 5) | 06:36 18:55 (WEA 2) | 05:30 | 04:46
| 16:02 | 16:52 | 17:45     4    17:14 (WEA 5) | 19:40    17    19:12 (WEA 2) | 20:32 | 21:18

  4 | 08:14 | 07:42 | 06:46 17:06 (WEA 5) | 06:33 18:53 (WEA 2) | 05:28 | 04:45
| 16:03 | 16:54 | 17:47    12    17:18 (WEA 5) | 19:42    18    19:11 (WEA 2) | 20:34 | 21:19

  5 | 08:14 | 07:40 | 06:43 17:05 (WEA 5) | 06:31 18:53 (WEA 2) | 05:26 | 04:44
| 16:04 | 16:56 | 17:48    15    17:20 (WEA 5) | 19:43    19    19:12 (WEA 2) | 20:36 | 21:20

  6 | 08:14 | 07:39 | 06:41 17:04 (WEA 5) | 06:29 18:52 (WEA 2) | 05:25 | 04:44
| 16:05 | 16:58 | 17:50    17    17:21 (WEA 5) | 19:45    20    19:12 (WEA 2) | 20:37 | 21:21

  7 | 08:13 | 07:37 | 06:39 17:02 (WEA 5) | 06:26 18:52 (WEA 2) | 05:23 | 04:43
| 16:07 | 17:00 | 17:52    19    17:21 (WEA 5) | 19:47    19    19:11 (WEA 2) | 20:39 | 21:22

  8 | 08:13 | 07:35 | 06:37 17:02 (WEA 5) | 06:24 18:52 (WEA 2) | 05:21 | 04:43
| 16:08 | 17:01 | 17:54    19    17:21 (WEA 5) | 19:49    18    19:10 (WEA 2) | 20:41 | 21:23

  9 | 08:12 | 07:33 | 06:34 17:02 (WEA 5) | 06:22 18:52 (WEA 2) | 05:19 | 04:42
| 16:09 | 17:03 | 17:56    20    17:22 (WEA 5) | 19:50    18    19:10 (WEA 2) | 20:42 | 21:24

 10 | 08:12 | 07:31 | 06:32 17:01 (WEA 5) | 06:19 18:53 (WEA 2) | 05:17 | 04:42
| 16:11 | 17:05 | 17:58    20    17:21 (WEA 5) | 19:52    16    19:09 (WEA 2) | 20:44 | 21:25

 11 | 08:11 | 07:30 | 06:30 17:01 (WEA 5) | 06:17 18:54 (WEA 2) | 05:16 | 04:41
| 16:12 | 17:07 | 17:59    20    17:21 (WEA 5) | 19:54    13    19:07 (WEA 2) | 20:46 | 21:25

 12 | 08:10 | 07:28 | 06:27 17:01 (WEA 5) | 06:15 18:56 (WEA 2) | 05:14 | 04:41
| 16:14 | 17:09 | 18:01    18    17:19 (WEA 5) | 19:56     8    19:04 (WEA 2) | 20:47 | 21:26

 13 | 08:10 | 07:26 | 06:25 17:02 (WEA 5) | 06:13 | 05:12 | 04:41
| 16:15 | 17:11 | 18:03    16    17:18 (WEA 5) | 19:57 | 20:49 | 21:27

 14 | 08:09 | 07:24 | 06:23 17:03 (WEA 5) | 06:10 | 05:11 | 04:40
| 16:17 | 17:13 | 18:05    14    17:17 (WEA 5) | 19:59 | 20:50 | 21:27

 15 | 08:08 | 07:22 | 06:20 17:05 (WEA 5) | 06:08 | 05:09 | 04:40
| 16:18 | 17:15 | 18:07     9    17:14 (WEA 5) | 20:01 | 20:52 | 21:28

 16 | 08:07 | 07:20 | 06:18 | 06:06 | 05:07 | 04:40
| 16:20 | 17:17 | 18:08 | 20:03 | 20:54 | 21:29

 17 | 08:06 | 07:18 | 06:16 17:30 (WEA 4) | 06:04 | 05:06 | 04:40
| 16:21 | 17:19 | 18:10     7    17:37 (WEA 4) | 20:04 | 20:55 | 21:29

 18 | 08:05 | 07:16 | 06:13 17:26 (WEA 4) | 06:01 | 05:04 | 04:40
| 16:23 | 17:21 | 18:12    13    17:39 (WEA 4) | 20:06 | 20:57 | 21:29

 19 | 08:04 | 07:14 | 06:11 17:24 (WEA 4) | 05:59 | 05:03 | 04:40
| 16:25 | 17:22 | 18:14    17    17:41 (WEA 4) | 20:08 | 20:58 | 21:30

 20 | 08:03 | 07:12 | 06:09 17:22 (WEA 4) | 05:57 | 05:02 | 04:40
| 16:26 | 17:24 | 18:15    20    17:42 (WEA 4) | 20:10 | 21:00 | 21:30

 21 | 08:02 | 07:10 | 06:06 17:21 (WEA 4) | 05:55 | 05:00 | 04:40
| 16:28 | 17:26 | 18:17    22    17:43 (WEA 4) | 20:11 | 21:01 | 21:30

 22 | 08:01 | 07:07 | 06:04 17:20 (WEA 4) | 05:53 | 04:59 | 04:40
| 16:30 | 17:28 | 18:19    23    17:43 (WEA 4) | 20:13 | 21:03 | 21:31

 23 | 08:00 | 07:05 | 06:02 17:19 (WEA 4) | 05:51 | 04:57 | 04:41
| 16:32 | 17:30 | 18:21    24    17:43 (WEA 4) | 20:15 | 21:04 | 21:31

 24 | 07:58 | 07:03 | 05:59 17:19 (WEA 4) | 05:48 | 04:56 | 04:41
| 16:33 | 17:32 | 18:22    24    17:43 (WEA 4) | 20:17 | 21:06 | 21:31

 25 | 07:57 | 07:01 | 05:57 17:19 (WEA 4) | 05:46 | 04:55 | 04:41
| 16:35 | 17:34 | 18:24    24    17:43 (WEA 4) | 20:18 | 21:07 | 21:31

 26 | 07:56 | 06:59 | 05:54 17:19 (WEA 4) | 05:44 | 04:54 | 04:42
| 16:37 | 17:36 | 18:26    23    17:42 (WEA 4) | 20:20 | 21:08 | 21:31

 27 | 07:54 | 06:57 | 05:52 17:19 (WEA 4) | 05:42 | 04:53 | 04:42
| 16:39 | 17:37 | 18:28    22    17:41 (WEA 4) | 20:22 | 21:10 | 21:31

 28 | 07:53 | 06:55 | 05:50 17:20 (WEA 4) | 05:40 | 04:52 | 04:42
| 16:41 | 17:39 | 18:29    20    17:40 (WEA 4) | 20:24 | 21:11 | 21:31

 29 | 07:52 | | 06:47 18:20 (WEA 4) | 05:38 | 04:50 | 04:43
| 16:43 | | 19:31    18    18:38 (WEA 4) | 20:25 | 21:12 | 21:31

 30 | 07:50 | | 06:45 18:22 (WEA 4) | 05:36 | 04:49 | 04:44
| 16:44 | | 19:33    15    18:37 (WEA 4) | 20:27 | 21:13 | 21:30

 31 | 07:48 | | 06:43 18:23 (WEA 4) | | 04:49 | 
| 16:46 | | 19:35    14    19:05 (WEA 2) | | 21:15 | 

Sonnenscheinstunden |   256 |   276 |   367 |   417 |   488 |   502
|   193 | |

Red.Sonnenscheinwahrsch. | | |  0,35 |  0,47 | |
Reduktion Betriebsdauer | | |  0,98 |  0,98 | |
Reduktion Windrichtung | | |  0,71 |  0,69 | |

Gesamte Reduktion | | |  0,25 |  0,32 | |
Met.wahrsch.Beschattung | | |   120 |    62 | |
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windPRO21.06.2023 13:01 / 13

Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:55/3.6.366

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor:

1,65 2,71 4,16 6,57 7,48 7,80 7,68 7,19 5,53 3,68 1,77 1,29

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe

348 287 527 819 652 510 596 914 1.281 1.259 855 560 8.608

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)

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

  1 | 04:44 | 05:22 | 06:13 18:53 (WEA 2) | 07:03 17:41 (WEA 5) | 06:58 | 07:51
| 21:30 | 20:57 | 19:54    13    19:06 (WEA 2) | 18:43    18    17:59 (WEA 5) | 16:36 | 15:54

  2 | 04:45 | 05:23 | 06:15 18:51 (WEA 2) | 07:05 17:39 (WEA 5) | 07:00 | 07:52
| 21:30 | 20:56 | 19:52    16    19:07 (WEA 2) | 18:41    19    17:58 (WEA 5) | 16:34 | 15:53

  3 | 04:46 | 05:25 | 06:16 18:50 (WEA 2) | 07:07 17:39 (WEA 5) | 07:02 | 07:53
| 21:29 | 20:54 | 19:49    18    19:08 (WEA 2) | 18:38    20    17:59 (WEA 5) | 16:32 | 15:53

  4 | 04:46 | 05:27 | 06:18 18:49 (WEA 2) | 07:08 17:39 (WEA 5) | 07:04 | 07:55
| 21:29 | 20:52 | 19:47    19    19:08 (WEA 2) | 18:36    20    17:59 (WEA 5) | 16:30 | 15:52

  5 | 04:47 | 05:28 | 06:20 18:49 (WEA 2) | 07:10 17:39 (WEA 5) | 07:06 | 07:56
| 21:28 | 20:50 | 19:45    19    19:08 (WEA 2) | 18:34    20    17:59 (WEA 5) | 16:28 | 15:52

  6 | 04:48 | 05:30 | 06:21 18:48 (WEA 2) | 07:12 17:38 (WEA 5) | 07:08 | 07:57
| 21:28 | 20:48 | 19:42    19    19:07 (WEA 2) | 18:31    19    17:57 (WEA 5) | 16:26 | 15:51

  7 | 04:49 | 05:31 | 06:23 18:48 (WEA 2) | 07:13 17:38 (WEA 5) | 07:09 | 07:59
| 21:27 | 20:47 | 19:40    19    19:07 (WEA 2) | 18:29    18    17:56 (WEA 5) | 16:25 | 15:51

  8 | 04:50 | 05:33 | 06:25 18:48 (WEA 2) | 07:15 17:39 (WEA 5) | 07:11 | 08:00
| 21:27 | 20:45 | 19:38    19    19:07 (WEA 2) | 18:27    16    17:55 (WEA 5) | 16:23 | 15:50

  9 | 04:51 | 05:35 | 06:26 18:48 (WEA 2) | 07:17 17:41 (WEA 5) | 07:13 | 08:01
| 21:26 | 20:43 | 19:35    17    19:05 (WEA 2) | 18:24    13    17:54 (WEA 5) | 16:21 | 15:50

 10 | 04:52 | 05:36 | 06:28 18:49 (WEA 2) | 07:19 17:43 (WEA 5) | 07:15 | 08:02
| 21:25 | 20:41 | 19:33    15    19:04 (WEA 2) | 18:22     9    17:52 (WEA 5) | 16:20 | 15:50

 11 | 04:53 | 05:38 | 06:30 18:49 (WEA 2) | 07:20 | 07:17 | 08:03
| 21:24 | 20:39 | 19:31    12    19:01 (WEA 2) | 18:20 | 16:18 | 15:50

 12 | 04:54 | 05:40 | 06:31 18:16 (WEA 4) | 07:22 | 07:19 | 08:05
| 21:24 | 20:37 | 19:28    15    18:58 (WEA 2) | 18:18 | 16:16 | 15:49

 13 | 04:55 | 05:41 | 06:33 18:13 (WEA 4) | 07:24 | 07:20 | 08:06
| 21:23 | 20:35 | 19:26    15    18:28 (WEA 4) | 18:15 | 16:15 | 15:49

 14 | 04:56 | 05:43 | 06:35 18:11 (WEA 4) | 07:26 | 07:22 | 08:07
| 21:22 | 20:33 | 19:23    17    18:28 (WEA 4) | 18:13 | 16:13 | 15:49

 15 | 04:58 | 05:44 | 06:36 18:10 (WEA 4) | 07:28 | 07:24 | 08:07
| 21:21 | 20:31 | 19:21    20    18:30 (WEA 4) | 18:11 | 16:12 | 15:49

 16 | 04:59 | 05:46 | 06:38 18:09 (WEA 4) | 07:29 | 07:26 | 08:08
| 21:20 | 20:29 | 19:19    21    18:30 (WEA 4) | 18:09 | 16:10 | 15:49

 17 | 05:00 | 05:48 | 06:40 18:07 (WEA 4) | 07:31 | 07:27 | 08:09
| 21:19 | 20:27 | 19:16    23    18:30 (WEA 4) | 18:07 | 16:09 | 15:50

 18 | 05:01 | 05:49 | 06:41 18:07 (WEA 4) | 07:33 | 07:29 | 08:10
| 21:17 | 20:25 | 19:14    23    18:30 (WEA 4) | 18:04 | 16:08 | 15:50

 19 | 05:03 | 05:51 | 06:43 18:05 (WEA 4) | 07:35 | 07:31 | 08:11
| 21:16 | 20:23 | 19:12    24    18:29 (WEA 4) | 18:02 | 16:06 | 15:50

 20 | 05:04 | 05:53 | 06:45 18:06 (WEA 4) | 07:36 | 07:33 | 08:11
| 21:15 | 20:21 | 19:09    23    18:29 (WEA 4) | 18:00 | 16:05 | 15:50

 21 | 05:05 | 05:54 | 06:46 18:06 (WEA 4) | 07:38 | 07:34 | 08:12
| 21:14 | 20:18 | 19:07    23    18:29 (WEA 4) | 17:58 | 16:04 | 15:51

 22 | 05:07 | 05:56 | 06:48 18:05 (WEA 4) | 07:40 | 07:36 | 08:12
| 21:12 | 20:16 | 19:04    22    18:27 (WEA 4) | 17:56 | 16:03 | 15:51

 23 | 05:08 | 05:58 | 06:50 18:06 (WEA 4) | 07:42 | 07:38 | 08:13
| 21:11 | 20:14 | 19:02    20    18:26 (WEA 4) | 17:54 | 16:01 | 15:52

 24 | 05:10 | 05:59 | 06:51 18:07 (WEA 4) | 07:44 | 07:40 | 08:13
| 21:10 | 20:12 | 19:00    18    18:25 (WEA 4) | 17:52 | 16:00 | 15:52

 25 | 05:11 | 06:01 | 06:53 18:08 (WEA 4) | 06:45 | 07:41 | 08:14
| 21:08 | 20:10 | 18:57    15    18:23 (WEA 4) | 16:49 | 15:59 | 15:53

 26 | 05:13 | 06:03 | 06:55 18:10 (WEA 4) | 06:47 | 07:43 | 08:14
| 21:07 | 20:07 | 18:55    10    18:20 (WEA 4) | 16:47 | 15:58 | 15:54

 27 | 05:14 | 06:05 | 06:56 | 06:49 | 07:44 | 08:14
| 21:05 | 20:05 | 18:53 | 16:45 | 15:57 | 15:55

 28 | 05:16 | 06:06 | 06:58 17:48 (WEA 5) | 06:51 | 07:46 | 08:15
| 21:04 | 20:03 | 18:50     6    17:54 (WEA 5) | 16:43 | 15:56 | 15:55

 29 | 05:17 | 06:08 | 07:00 17:44 (WEA 5) | 06:53 | 07:48 | 08:15
| 21:02 | 20:01 | 18:48    12    17:56 (WEA 5) | 16:41 | 15:56 | 15:56

 30 | 05:19 | 06:10 | 07:01 17:42 (WEA 5) | 06:55 | 07:49 | 08:15
| 21:01 | 19:58 | 18:45    16    17:58 (WEA 5) | 16:39 | 15:55 | 15:57

 31 | 05:20 | 06:11 18:56 (WEA 2) | | 06:56 | | 08:15
| 20:59 | 19:56     8    19:04 (WEA 2) | | 16:37 | | 15:58

Sonnenscheinstunden |   505 |   456 |   381 |   331 |   264 |   241
|   509 |   172 | |

Red.Sonnenscheinwahrsch. | |  0,49 |  0,44 |  0,35 | |
Reduktion Betriebsdauer | |  0,98 |  0,98 |  0,98 | |
Reduktion Windrichtung | |  0,69 |  0,70 |  0,71 | |

Gesamte Reduktion | |  0,33 |  0,30 |  0,24 | |
Met.wahrsch.Beschattung | |     3 |   153 |    41 | |

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:55/3.6.366

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

WEA 1: ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (1)

WEA 2: ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (2)

WEA 3: ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (3)

WEA 4: ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (4)

WEA 6: ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (6)

WEA 7: ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (7)

VB-01: VESTAS V90 2000 90.0 !O! NH: 105,0 m (Ges:150,0 m) (1)

VB-02: VESTAS V90 2000 90.0 !O! NH: 105,0 m (Ges:150,0 m) (2)

VB-03: VESTAS V90 2000 90.0 !O! NH: 105,0 m (Ges:150,0 m) (3)
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Projekt:

23-1-3079
Beschreibung:

Brandenburg

Lizenzierter Anwender:

Ramboll Deutschland GmbH 

DE-34131 Kassel
-

Berechnet:

21.06.2023 12:55/3.6.366

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

WEA 1: ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (1)

WEA 2: ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (2)

WEA 4: ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (4)

WEA 5: ENERCON E-138 EP3 E3 4260 138.3 !O! NH: 160,0 m (Ges:229,1 m) (5)

VB-05: VESTAS V90 2000 90.0 !O! NH: 105,0 m (Ges:150,0 m) (4)

VB-06: VESTAS V126-3450 126.0 !O! NH: 149,0 m (Ges:212,0 m) (6)

VB-07: VESTAS V126-3.45 3450 126.0 !O! NH: 149,0 m (Ges:212,0 m) (7)

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5
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Anlage zur Schattenwurfprognose Theoretische Grundlagen

Sonnenstand 

Sonne am Firmament ist im Wesentlichen von der geographischen Position sowie von der Tages-

Erdrotation, die Neigung der Erdachse und der ellipti-

Abbildung 1: s Sonnenstands an einem Betrachtungspunkt 

- und -untergang ta und tu berechnet. Die Begriffe bedeuten: 

Jahresgang der Sonne. Winkel, in welchem sich die Sonne im Verlauf 

der

ausbewegt. [Winteranfang (21.12.) - ; Sommeranfang ; Herbst-

(23.9.) und F ]

Einfallswinkel der Sonne gege
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neneinstrahlung.

jizierten Sonnenstand.

Sonnenaufgang ta, Sonnenuntergang tu: Aufgang/Untergang in dem Moment, wenn 

der ns/abends am Horizont 

sichtbar/verdeckt wird.

zu 

16 Minuten variiert. In Abbildung 2 ist die Abweichung (Zeitkorrektur) der Tagesdauer von einem

24-Stunden Tag sowie die Deklination dargestellt.

Abbildung 2:

Tage pro Jahr auf 365,25 Tage gemittelt. Dadurch sich die Ergebnisse innerhalb eines 

Zeitraums von vier Jahren um bis zu einem Tag verschieben.

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5



Anlage zur Schattenwurfprognose Theoretische Grundlagen

Schattenwurf von WEA

2.1 Beschattungsbereich

Bereich, in dem der periodische Schattenwurf einer WEA untersucht werden muss (Beschat-

tungsbereich), ist definiert als der Bereich, von dem aus die Sonnenscheibe mehr als 20 % durch 

das Rotorblatt verdeckt wird. Wird durch ein Rotorblatt weniger als 20 % der Sonnenscheibe ver-

deckt, so ist der dadurch entstehende Helligkeitswechsel wenig wahrnehmbar und nicht mehr 

relevant. Da die Breite eines , um den 

Beschattungsbereich zu berechnen, ersatzweise ein rechteckiges Rotorblatt mit einer mittleren 

Blatt

einem typischen Rotorblatt von rund 63

Abbildung 3: fe und Entfernung
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2.2 Schattenverlauf und Berechnung der Beschattungsdauern

Standorte der WEA und die Lage der die fol-

genden Daten notwendig:

die Positionen der WEA und der Immissionsorte (Koordinaten er N.N., Ge-

nauigkeit +/- 5 m)

he, Rotorradius und Rotorblatttiefe)

Abbildung 4: Schattenwurf des Rotors

Zur Ermittlung des Schattenwurfs an einem Immissionsort wird dort ein virtueller Schattenrezep-

er virtuelle Rezeptor den Schattenwurf in diesem Zeitraum (Ab-

bildung 5). Die Simulation des Verlaufs der Sonne wird mit der Software windPRO (Modul SHA-

DOW) (1) mit einer 

-Daten,

mittelt, ob am Rezeptor ein Schattenwurf durch eine oder mehrere Windenergieanlagen auftritt. 

sowie die verursachende WEA des Schattens angegeben (siehe die Kalender zu jedem Schat-

tenrezeptor). Daraus werden wied

die gesamte Schattenwurfdauer berechnet.

Bebauung und dem Bewuchs um den WEA-Standort ab und muss im Einzelnen evtl. dann ge-

nauer untersucht werden, wenn davon auszugehen ist, dass durch die Gegebenheiten vor Ort 
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Abbildung 5: Schattenbeziehung WEA 

2.3 Richtlinien

Die Bund- - (2)

staatlichen Umweltamt Schleswig unter Mitarbeit von Fachleuten (3) (4) (5) (6), Gutachtern (u.a. 

auch der Ramboll Deutschland GmbH Weiteren erarbeiteten Hin-

weise zur Ermittlung und Beurteilung der optischen Immissionen von Windenergieanlagen (WKA-

Schattenwurfhinweise) im Jahr 2002 als Standard anerkannt. Die WKA-Schattenwurfhinweise 

enthalten folgende Anhaltswerte:

missionsort darf maximal 30 Stunden im Jahr und maximal 30 Minuten am Tag betra-

gen.

.

Der Beschattungsbereich ist der Bereich, in dem die Sonnenscheibe zu mehr als 20 %

durch das Rotorblatt verdeckt ist.

(in der Simulation: 0,1 x 0,1 m) in 

2

(bzw. meteorologisch statistisch auftreten-

den) 

keit, Windrichtungsverteilung und Stillstandszeiten), be

issionsrichtwert 
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2.4 Wahrscheinlichkeitsbetrachtung

Um aus der a hattungsdauer (Worstcase) die meteorolo-

gisch wahrscheinliche Beschattungsdauer zu erm ten zur Sonnen-

scheinwahrscheinlichkeit, zu den Betriebsstunden der WEA und zur Windrichtung in die Berech-

Aufgrund der 

heiten von 5-15 % behaftet.

2.4.1 Sonnenscheinwahrscheinlichkeit 

Den Berechnungen der a

die Annahme kontinuierlichen Sonnenscheins zugrunde gelegt. Um dagegen die meteorologisch 

wahrscheinliche Beschattungsdauer zu bestimmen, muss die Sonnenscheinwahrscheinlichkeit 

chtigt werden, die in der Praxis gleichzusetzen ist mit der Wahrscheinlichkeit der Exis-

tenz eines Schattenwurfs. Die Sonnenscheinwahrscheinlichkeit ist von Region zu Region unter-

schiedlich und wird an Wetterstationen gemessen. D

diese Sonnenscheindauer durch die mittlere Zeitdauer von Sonnenaufgang bis -untergang im 

Wert liegt im Dezember zwischen 10 % (Kassel) und 22 % (Freiburg) und im Juli/August zwischen 

40 % (Freiburg) (7).

2.4.2 Reduktion der Schattenwurfdauer durch den Azimutwinkel 

Bei der Berechnung der a

Windrichtung mit der Richtung der Son-

nenstrahlen (Azimutwinkel)

tenwurfs pro Tag, da eine Abweichung zwischen der Windrichtung 

und dem Sonnenazimut

dung 4).

Als Basis dient hier die Windrichtungsverteilung in 12 Sektoren, die einem Windgutachten oder 
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aus einer meteorologischen Station entnommen 

werden kann. Entsprechend der sektoriellen Windrichtungsverteilung wird die relevante Schat-

tenwurfrichtungsbeziehung (WEA - Immissionspunkt) einem Windrichtungssektor zugeordnet. 

ene verkleinern sich der Schatten-

wurfkegel und somit auch die Zeitpunkte des Schattenanfangs und des Schattenendes, also die 

Dauer des Schattenwurfs auf den Immissionspunkt.

2.4.3 Schattenwurf nur bei Betrieb der Anlage 

etrieb, wodurch sich die Wahrscheinlichkeit eines Schat-

ufigkeit kann mit Hilfe der Windgeschwindigkeits- am 

Standort (zum Beispiel als Weibull- aus einem Windgutachten) und der 

Anlaufwindgeschwindigkeit der WEA ermittelt werden. Die "In-Betrieb"- so 

.760 h). 

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5



Anlage zur Schattenwurfprognose Theoretische Grundlagen

Literaturverzeichnis theoretische Grundlagen

1. EMD. Software WindPRO, Modul SHADOW, jeweils aktuellste Verison. 9220 Aalborg (DK) : EMD 

International A/S, 2019.

2. LAI. Hinweise zur Ermittlung und Beurteilung der optischen Immissionen von Windenergieanlagen 

(WKA-Schattenwurfhinweise, Aktualisierung 2019). s.l. -Arbeitsgemeinschaft 

Immissionsschutz (LAI), 23.01.2020.

3. H. D. Freund. Die Reichweite des Schattenwurfs von Windkraftanlagen. s.l. : Umweltforschungsbank 

UFORDAT, Juni 1999.

4. . Effektive Einwirkzeit Tw des Schattenwurfs bei Tmax = 30 h/Jahr. Kiel

Allgemeine Elektrotechnik, Fachhochschule Kiel, 24.01.2001.

5. J. Pohl, F. Faul, R. Mausfeld.

Feldstudie. Kiel -Albrechts-

6. . en, Laborpilotstudie. Kiel :

-Albrechts-

7.

Dortmund : W-

Erstelldatum: 26.07.2024  Version: 5  Erstellt mit: ELiA-2.8-b5


