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Vorwort

Die vorliegende Schattenwurfprognose fiir den Standort Himmelreich (Nordrhein-Westfalen) wurde von
der PAVANA GmbH gemald dem Stand der Technik nach bestem Wissen und Gewissen erstellt.

Fiir die physikalische Einhaltung der prognostizierten Ergebnisse der Schattenwurfberechnung werden
seitens der PAVANA GmbH keine Garantien Ubernommen. Sie basieren auf den Empfehlungen der
Bund/Lander-Arbeitsgemeinschaft fiir Immissionsschutz (LAI)! sowie den von der PAVANA GmbH und
dem WEA-Hersteller gestellten Standort- und Anlagendaten.

1 Aufgabenstellung

Die Windpark Himmelreich GmbH & Co. KG plant am Standort Himmelreich (Nordrhein-Westfalen) 6stlich
der Ortschaft Fiirstenberg und stidwestlich von Meerhof die Errichtung von einer Windenergieanlage des
Typs Enercon E-115 auf 149,0 m Nabenhdhe, zwei Windenergieanlagen des Typs Enercon E-138 EP3 E3
auf 160 m Nabenhohe sowie zwolf Windenergieanlagen des Typs Enercon E-160 EP5 E3 R1 auf 166,6 m
Nabenhéhe. Es soll eine Ermittlung und Bewertung des periodischen Schattenwurfes fir die zu
erwartenden optischen Immissionen durch die geplanten WEA durchgefiihrt werden.

Durch den sich bewegenden Anlagenrotor kdnnen stérende optische Beeintrachtigungen in der
Umgebung verursacht werden. Dieser Effekt ist rechtlich als Immission im Sinne von § 3 (2) des
Bundesimmissionsschutzgesetzes anzusehen.

Die Prognose des Schattenwurfs im Umfeld von WEA stiitzt sich auf eine standortbezogene Berechnung
des veranderlichen astronomischen Sonnenstandes. Aufgrund des hiesigen scheinbaren Sonnenlaufes
sind insbesondere in westlicher und 0stlicher Richtung zu einer WEA grundsatzlich grolle
Schattenreichweiten moglich. Ziel ist daher die sichere Begrenzung der Einwirkdauer derartiger
Immissionen in schutzwirdigen Wohn- und Arbeitsbereichen.

Die Grenzwerte an den jeweiligen Immissionspunkten, ggf. unter kumulativer Berlicksichtigung der
Beitrage aller einwirkender WEA, dirfen 30 Stunden pro Jahr sowie 30 Minuten pro Tag fir die
astronomisch maximal mogliche Beschattungsdauer nicht (iberschreiten (worst case).

Die Berechnung wird mit der Software WindPRO 4.1.254 (EMD), Modul SHADOW, durchgefiihrt.

Eine weitere Berechnungsgrundlage fir die Schattenwurfprognose ist das Digitale Gelandehohenmodell
DGM SRTM.

1 Hinweise zur Ermittlung und Beurteilung der optischen Immissionen von Windkraftanlagen, Aktualisierung 2019 (WKA-
Schattenwurf-Hinweise), 23.01.2020
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2 Standortdaten

Abbildung 1 stellt den Standort sowie die geplanten und die bestehenden WEA dar. Einige WEA, die keinen
Einfluss auf die untersuchten Immissionsorte haben, werden in der Berechnung nicht weiter
bericksichtigt. Eine Berechnung hierzu ist dem Anhang hinzugefiigt.

*_ Neue WEA
*Vorbelastung

- Zar— -

] lie \I N ‘ = N o &
Abbildung 1: WEA-Standorte am Standort Himmelreich, Nordrhein-Westfalen (© OpenStreetMap, EMD
International A/S)
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2.1 Immissionsorte

Fiir die Berechnung der Schattenimmissionen am Standort Himmelreich wurden innerhalb des
Beschattungsbereichs die in der Umgebung des Standortes liegenden Immissionsorte exemplarisch
ausgewahlt, an denen erhdhte potenzielle Schattenimmissionen moglich sind. Als nicht erheblich
beldstigend wird der periodische Schattenwurf an einem Immissionsort angesehen, wenn die
astronomisch maximal mogliche Beschattungsdauer nicht mehr als 30 Std. pro Kalenderjahr und dariber
hinaus nicht mehr als 30 Minuten pro Kalendertag betragt.

0,1- <10,0 Stunden

[ 10,0~ <20,0 Stunden

20,0 - 30,0 Stunden

- 30,0 - <=921,8 Stunden
0 Stunden

w, N e
Abbildung 2: Beschattungsbereich der neu geplanten WEA (© OpenStreetMap, EMD International A/S)
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In der Umgebung der geplanten Windenergieanlagen wurden 21 Immissionsorte (im folgenden 10
genannt) mit Hilfe von topografischen Karten und Satellitendaten definiert. In nachfolgender Tabelle 1

sind die Koordinaten und die Beschreibungen der Immissionsorte angegeben.

Tabelle 1: Koordinaten der Rezeptoren (UTM ETRS89 Z232)

10 Beschreibung X [m] Y [m]
IPNO1 Bad Wiinnenberg, Auf der Kortge 6 486.786 5.707.423
IPNO2 Bad Wiinnenberg, Auf der Kértge 4 486.736 5.707.479
IPN12 Essentho, In den Stricken 30 487.495 5.703.938
IPN23 Oesdorf, Zum Kesselberg 15 490.974 5.705.828
IPN26 Meerhof, Sintfeldstralle 28 490.333 5.706.752
IPN27 Meerhof, Im Kesperbusch 1 489.760 5.707.341
IPN28 Meerhof, SintfeldstraRe 33 490.088 5.706.836
IPN31 Meerhof, Taubenweg 2 490.620 5.706.966
IPN32 Meerhof, LaurentiusstrafRe 10 490.561 5.707.019
IPN33 Meerhof, Dalheimer Stralle 1 490.672 5.706.887
IPN34 Meerhof, Zur Egge 29 490.960 5.706.676
IPN35 Meerhof, Elsterweg 2 490.578 5.707.293
IPN36 Meerhof, Drosselgasse 18 490.290 5.707.254
IPN37 Meerhof, Zur Egge 19 490.839 5.706.768
IPN38 Meerhof, Dalheimer Straf3e 20 490.561 5.707.211
IPN42 Meerhof, Drosselgasse 24 490.244 5.707.335
IPN43 Meerhof, Drosselgasse 14 490.312 5.707.184
IPN44 Meerhof, Drosselgasse 2 490.417 5.706.950
IPN45 Meerhof, Zur Egge 3 490.681 5.706.800
IPN46 Oesdorf, Zum Kesselberg 20 490.912 5.706.180
IPN47 Meerhof, Zur Egge 25 490.820 5.706.494

Die Lage und Dokumentation der Immissionsorte sind den nachfolgenden topographische Karten

(Abbildung 3 bis Abbildung 6) zu entnehmen.
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Abbildung 3: Immissionsort IPN12 (© OpenStreetMap, EMD International A/S)
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Abbildung 4: Immissionsorte IPNO1 und IPNO2 (© OpenStreetMap, EMD International A/S)
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Abbildung 5: Immissionsorte IPN26-1IPN28, IPN31-IPN38, IPN42-1PN45, IPN47 (© OpénStreetMap,' EMD International A/S)
Seite 9 von 19

PAVANA GmbH



PAVANA_)>

THE WIND & SITE EXPERTS. )

2024PAV01486 — Schattenwurfprognose Himmelreich

Joyyasem u,,,z

Yy 0T

0 100 200 m

N ‘\\

<\ )
Abbildung 6: Immissionsorte IPN23 und IPN46 (© OpenStreetMap, EMD International A/S)
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2.2 Vorbelastung

In der naheren Umgebung des Standorts Himmelreich, Nordrhein-Westfalen befinden sich bereits
zahlreiche Windenergieanlagen, welche auf eine Vorbelastung im Beschattungsbereich der neu geplanten
WEA untersucht werden. Es wurden 25 Windenergieanlagen als relevant fiir die untersuchten
Immissionsorte identifiziert und als Vorbelastungs-WEA betrachtet. Alle weiteren am Standort
bestehenden WEA haben keine Einwirkung auf die untersuchten Immissionsorte und werden nicht
bericksichtigt. Eine entsprechende Berechnung zum Nachweis befindet sich im Anhang. Die Koordinaten
und Kenndaten der Bestandsanlagen sind in Tabelle 2 aufgefihrt.

Tabelle 2: Koordinaten und Kenndaten der bestehenden WEA (UTM ETRS89 - Zone 32)

max. min. il
Blatt- Blatttiefe | MItNEre | g cchattun
. gs
Bez. / Nr. WEA-Typ X[m] Y[m] Z[m] | RD[m] | NH[m] | oo beigoy | Blatttiefe | ich [m]
[m] Radius [m] [m]
HSK 8694 E-126 EP4
TLE TES-4.200 489.214 | 5.706.973 395,9 127,0 135,0 4,75 1,45 3,10 2.108
HSK E-66/
9974491.31 18.70 487.658 | 5.707.330 380,0 70,0 98,0 3,30 1,07 2,19 1.486
Kaesperb '
HSK E-115-
9990371 D3 3.000 488.945 5.708.387 376,4 115,7 135,4 4,53 1,55 3,04 2.067
HSK Heul2 N149/5.7 487.995 | 5.708.375 360,0 149,0 164,0 3,49 0,89 2,19 1.805
HSK MEO1 E-126 488.806 | 5.706.938 398,9 127,0 135,3 4,02 1,12 2,57 1.746
EP3-4.000 ’ ’ ! 4 ’ , , , ) .

HSK MEO2 E-126 488.279 | 5.706.974 390,0 127,0 135,3 4,02 1,12 2,57 1.746
EP3-4.000 ’ ’ ’ ! ! ! ! ’ ’ ’

HSK MEO3 E-126 487.856 | 5.707.032 389,9 127,0 135,3 4,02 1,12 2,57 1.746
EP3-4.000 ’ ’ ! ’ ’ , , , ) .
E-138 EP3

HSK MEOQ5 £2-4.200 487.852 | 5.707.613 379,2 138,0 160,0 3,96 1,02 2,49 1.689
E-138 EP3

HSK MEO6 £2-4.200 488.281 | 5.707.505 378,6 138,0 160,0 3,96 1,02 2,49 1.689
E-138 EP3

HSK MEOQ7 £2-4.200 488.710 | 5.707.414 384,7 138,0 160,0 3,96 1,02 2,49 1.689

HSK MEO8a E-126 489.122 5.707.583 382,8 127,0 135,3 4,02 1,12 2,57 1.746
EP3-4.000 ’ : : 4 ’ , g ) ’ .

HSK MEO8b E-126 489.152 5.707.285 389,7 127,0 135,3 4,02 1,12 2,57 1.746
EP3-4.000 ’ ’ ’ ! ! ! ! ’ ’ ’
E-138 EP3

HSK MEQ9 £2-4.200 488.875 | 5.707.885 376,9 138,0 160,0 3,96 1,02 2,49 1.689
E-138 EP3

HSK ME10 £2-4.200 488.556 | 5.708.014 370,0 138,0 160,0 3,96 1,02 2,49 1.689
E-138 EP3

HSK ME11 £2-4.200 488.126 | 5.708.050 369,7 138,0 160,0 3,96 1,02 2,49 1.689
E-138 EP3

HSK ME17 £2-4.200 487.559 | 5.707.825 371,5 138,0 160,0 3,96 1,02 2,49 1.689
E-138 EP3

HSK ME18 £2-4.200 488.584 | 5.707.684 377,4 138,0 160,0 3,96 1,02 2,49 1.689
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max. min. il
Blatt- Blatttiefe | M'UET® | gocchattungs
Bez. / Nr. WEA-Typ X [m] Y [m] Z[m] RD[m] | NH[m] tiefe bei 90% Blatttiefe bereich [m]
[m] Radius [m] [m]
E-138 EP3
HSK ME20 £2-4.200 488.004 | 5.707.318 380,0 138,0 160,0 3,96 1,02 2,49 1.689
PD 40634- N149/4.0-
18 (03) (V) 4.5-4.500 486.272 | 5.706.606 382,4 149,0 164,0 4,15 1,17 2,66 1.805
PD 40639- N149/5.X-
23 (WEA 01) 5.700 485.763 | 5.707.208 363,6 149,0 164,0 4,15 1,17 2,66 1.805
PD 40640- N163/6.X-
23 (WEA 02) 2,000 485.172 | 5.707.245 360,0 163,0 164,0 4,15 1,11 2,63 1.784
PD 41610- E-138 EP3
23 Fiil £3-4.260 487.387 | 5.707.465 377,0 138,3 160,0 3,93 1,04 2,49 1.686
PD 41610- E-160 EP5
23 Fii2 £3-5.560 487.141 | 5.706.941 380,0 160,0 166,6 4,13 1,12 2,63 1.781
Tacke
HSK TW 600 487.937 | 5.703.817 441,7 43,0 50,0 2,00 0,70 1,35 918
TW600
2.3 Zusatzbelastung
Die Koordinaten und Kenndaten der neu geplanten WEA sind Tabelle 3 zu entnehmen.
Tabelle 3: Koordinaten und Kenndaten der geplanten WEA (UTM ETRS89 - Zone 32)
min.
max. :
: mittlere
Bez. / RD NH Blatt- Bla?ttlefe . Beschat.tungs
WEA-Typ X [m] Y [m] Z[m] iof bei 90% | Blatttiefe bereich
Nr. [m] [m] tiefe .
Radius [m] [m]
[m] [m]
HSK
HRO1 E-115 488.113 | 5.706.517 400,0 115,7 149,0 4,53 1,55 3,04 2.066
HSK E-160 EP5
HRO2 E3R1 488.618 | 5.706.413 410,0 160,0 166,6 4,13 1,12 2,63 1.781
HSK E-160 EP5
HRO3 E3R1 489.237 | 5.706.505 | 402,7 160,0 166,6 4,13 1,12 2,63 1.781
HSK E-160 EP5
HRO4 E3R1 488.944 | 5.705.964 423,6 160,0 166,6 4,13 1,12 2,63 1.781
HSK E-160 EP5
HRO5 E3R1 489.456 | 5.706.076 | 418,4 160,0 166,6 4,13 1,12 2,63 1.781
HSK E-160 EP5
HRO6 E3R1 489.315 | 5.705.493 | 430,0 160,0 166,6 4,13 1,12 2,63 1.781
HSK E-160 EP5
HRO7 E3R1 488.851 | 5.705.198 426,8 160,0 166,6 4,13 1,12 2,63 1.781
HSK E-160 EP5
HROS E3R1 489.063 | 5.704.850 | 426,4 160,0 166,6 4,13 1,12 2,63 1.781
HSK E-160 EP5
HR10 E3R1 488.571 | 5.704.712 4219 160,0 166,6 4,13 1,12 2,63 1.781
HSK E-160 EP5
HR12 E3R1 489.901 | 5.705.630 424,2 160,0 166,6 4,13 1,12 2,63 1.781

PAVANA GmbH

Seite 12 von 19



PAVANA_)>

2024PAV01486 — Schattenwurfprognose Himmelreich THE WIND & SITE EXPERTS, )

HSK | E-160 EP5
HR13 E3 R1 490.007 | 5.705.235 | 437,8 | 160,0 | 166,6 4,13 1,12 2,63 1.781
HSK | E-160 EP5

HRL4 E3R1 489.581 | 5.704.952 | 440,0 | 160,0 | 166,6 4,13 1,12 2,63 1.781
HSK | E-138EP3 | 129218 | 5.704.487 4442 | 1383 | 160,0 3,93 1,04 2,49 1.686
HR15 E3

KB1 E'lsE%EPS 487.863 | 5704130 | 4441 | 160 | 160 | 4,13 1,12 2,63 1.781
KB2 | ERES | assaze | sooaser | 4319 | 1383 | 1600 | 3,93 1,04 2,49 1.686

3 Ergebnisse der Immissionsberechnung

3.1 Astronomisch maximal mégliche Beschattungsdauer

Fiir einen vertikalen Rezeptor im ,,Gewéachshaus-Modus* (Offnungswinkel 360°, 10 cm x 10 cm) mit einer
Bezugshohe tiber Grund von 2 m wurde die astronomisch maximal mogliche Beschattungsdauer (worst
case) berechnet. Dies bedeutet, dass Stillstandzeiten der WEA, die Windrichtung und Bewdlkung nicht
berlicksichtigt werden. Die einzuhaltenden Immissionsrichtwerte betragen:

e Max. 30 Stunden astronomisch maximal mégliche Beschattung pro Jahr
e Max. 30 Minuten astronomisch maximal mogliche Beschattung pro Tag

Fir die Beurteilung des Schattenwurfs an den ausgewahlten Immissionspunkten wird die Zusatzbelastung
berechnet. Die Ergebnisse der ,worst case” Schattenwurfberechnung fiir die maximale, jahrliche
Schattenwurfdauer und die maximale, tagliche Schattenwurfdauer sind in Tabelle 4 aufgefihrt.
Uberschreitungen der Richtwerte sind fett hervorgehoben.

Tabelle 4: Astronomisch maximal mogliche Beschattungsdauer fiir die Vor-, Zusatz- und Gesamtbelastung

Jahrliche Beschattungsdauer (worst case) Tagliche Beschattungsdauer (worst case)
10 Vorbelastung Zusatzbelastung | Gesamtbelastung | Vorbelastung | Zusatzbelastung | Gesamtbelastung
[Std/Jahr] [Std/Jahr] [Std/Jahr] [Std/Tag] [Sstd/Tag] [Std/Tag]

IPNO1 292:28 5:46 298:14 1:19 0:17 1:19
IPNO2 276:10 5:30 281:40 1:16 0:17 1:16
IPN12 7:38 36:12 43:50 0:22 0:35 0:35
IPN23 0:00 45:03 45:03 0:00 0:33 0:33
IPN26 38:55 73:30 112:25 0:26 0:55 0:55
IPN27 213:22 64:19 275:27 1:24 0:47 1:24
IPN28 67:34 101:14 168:48 0:34 1:04 1:04
IPN31 18:18 25:12 43:30 0:21 0:26 0:26
IPN32 20:22 28:23 48:45 0:22 0:27 0:27
IPN33 16:57 30:33 47:30 0:20 0:26 0:26
IPN34 3:14 41:09 44:23 0:15 0:26 0:26
IPN35 23:25 34:01 57:26 0:21 0:24 0:24
IPN36 53:35 36:34 90:09 0:37 0:30 0:37
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IPN37 4:18 43:50 48:08 0:17 0:27 0:27
IPN38 19:32 35:56 55:28 0:21 0:25 0:25
IPN42 59:37 28:07 87:44 0:41 0:29 0:41
IPN43 51:15 42:38 93:53 0:34 0:30 0:34
IPN44 32:52 44:23 77:15 0:24 0:46 0:46
IPN45 17:15 39:56 57:11 0:20 0:27 0:27
IPN46 4:43 69:30 74:13 0:16 0:50 0:50
IPN47 4:29 54:15 58:44 0:17 0:31 0:31

Die detaillierten Ergebnisse sind den beiliegenden Ausdrucken der Berechnungssoftware sowie den
Schattenwurf-Ubersichtskarten zu entnehmen.

3.2 Meteorologisch wahrscheinlich Beschattungsdauer

Um die tatsachlich auftretenden Beschattungszeiten abzuschatzen, werden folgende statische Daten
bericksichtigt:

. anhand der Windstatistik (DWD-Station Bad Lippspringe) und der Anlaufgeschwindigkeit
werden die Betriebsstunden der WEA pro Monat abgeschatzt

o anhand der Windrichtungsverteilung (DWD-Station Bad Lippspringe) wird die GrofRe und
Ausrichtung des Rotorschattens ermittelt

. die Sonnenscheinwahrscheinlichkeit (mittlere tagliche Sonnenscheindauer pro Monat) wurde

der Sonnenschein-Datenbank Bad Lippspringe entnommen

Die berechnete meteorologisch wahrscheinliche Beschattungsdauer pro Jahr kann lediglich als grobe
Abschatzung der tatsachlich auftretenden Beschattungsdauer (real case) dienen. Die meteorologischen
Eingangsdaten sind mit erheblichen Unsicherheiten behaftet, da sowohl die Sonnenscheindauer als auch
die Windrichtungsverteilung naturgemal einer hohen Schwankungsbreite unterliegt.

Tabelle 5: Meteorologisch wahrscheinliche Beschattungsdauer fiir die Vor-, Zusatz- und Gesamtbelastung

Abschitzung der jahrlichen Beschattungsdauer (real case)
10 Vorbelastung Zusatzbelastung Gesamtbelastung
Std./Jahr Std./Jahr Std./Jahr
IPNO1 57:38 0:59 58:37
IPNO2 53:51 0:54 54:45
IPN12 1:25 9:05 10:30
IPN23 0:00 9:13 9:13
IPN26 9:29 12:29 21:59
IPN27 48:52 8:26 56:53
IPN28 16:39 16:04 32:43
IPN31 4:25 4:28 8:53
IPN32 4:52 4:47 9:39
IPN33 4:07 5:12 9:20
IPN34 0:47 6:18 7:06
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IPN35 5:03 4:51 9:55
IPN36 12:23 5:17 17:40
IPN37 1:00 6:43 7:44
IPN38 4:19 5:15 9:35
IPN42 13:29 3:57 17:27
IPN43 12:14 6:15 18:29
IPN44 7:58 7:35 15:33
IPN45 4:17 6:26 10:44
IPN46 1:13 12:49 14:03
IPN47 1:06 8:31 9:37

Die detaillierten Ergebnisse sind den beiliegenden Ausdrucken der Berechnungssoftware zu entnehmen.

4 Zusammenfassung

Fiir den Standort Himmelreich wurde fiir den verursachten Schattenwurf durch 15 geplante WEA eine
Schattenimmissionsprognose durchgefiihrt.

Die Beurteilung der vorliegenden Berechnungsergebnisse erfolgt nach den Hinweisen zur Ermittlung und
Beurteilung der optischen Immissionen von Windenergieanlagen (LAI)?. Darin wird davon ausgegangen,
dass pro Jahr max. 30 Std. bzw. pro Tag max. 30 Min. des Schattenwurfes zumutbar sind.

An den Immissionsorten IPNO1, IPNO2, IPN26, IPN27, IPN28, IPN36 und IPN42 bis IPN 44 werden die
Richtwerte bereits durch die Vorbelastung Uberschritten. Dabei wurde eine mogliche Begrenzung der
Beschattungszeitungen der Vorbelastungs-WEA durch eine Abschaltautomatik nicht berticksichtigt. Jede
weitere Belastung durch periodischen Schattenwurf durch die neu geplanten WEA an diesen
Immissionsorten ist zu vermeiden.

An den Immissionsorten IPN23, IPN31 bis IPN35, sowie IPN 37, IPN38 und IPN45 bis IPN47 werden die
Richtwerte durch die neu geplanten WEA (berschritten.

Am Immissionsort IPN12 werden die Richtwerte eingehalten.

Zur Einhaltung der Richtwerte bzw. der Vermeidung zusatzlicher Belastung bei bereits liberschrittenen
Richtwerten wird empfohlen, den Betrieb der neu geplanten WEA HRO1 — HR06, HR12, HR13 und HR14
sowie KB2 {iber ein geeignetes Abschaltmodul zu steuern.

Unter Berlicksichtigung der Begrenzung der Beschattungszeiten von WEA HRO1 — HR06, HR12, HR13 und
HR13 sowie KB2 wird eine zusatzliche Uberschreitung der Richtwerte an den Immissionsorten vermieden.

2 Hinweise zur Ermittlung und Beurteilung der optischen von Windenergieanlagen Aktualisierung 2019 (WEA-Schattenwurf-
Hinweise) Stand 23.01.2020
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Tabelle 6: Berechnung der Beschattungszeiten unter Beriicksichtigung der Steuerung der WEA HRO1 — HR06, HR12, HR13 und
HR14 sowie KB2 durch ein Abschaltmodul

Astronomische max. mogliche Beschattungsdauer

© [Std/Jahr] [Std/Tag] Vermiedene Std./Jahr
IPNO1* 292:28 1:19 5:46
IPNO2* 276:10 1:16 5:30
IPN12 7:38 0:22 36:12
IPN23 0:00 0:00 45:03
IPN26* 38:55 0:26 73:30
IPN27* 213:22 1:24 62:05
IPN28* 67:34 0:34 101:14
IPN31 18:18 0:21 25:12
IPN32 20:22 0:22 28:23
IPN33 16:57 0:20 30:33
IPN34 3:14 0:15 41:09
IPN35 23:25 0:21 34:01
IPN36* 53:35 0:37 36:34
IPN37 4:18 0:17 43:50
IPN38 19:32 0:21 35:56
IPN42* 59:37 0:41 28:07
IPN43* 51:15 0:34 42:38
IPN44* 32:52 0:24 44:23
IPN45 17:15 0:20 39:56
IPN46 4:43 0:16 69:30
IPN47 4:29 0:17 54:15

* An diesem Immissionsort werden die Richtwerte bereits durch die Vorbelastung iiberschritten. Eine weitere Uberschreitung
wird durch die Abschaltung verhindert

Bei der Bewertung der astronomisch maximal moglichen Beschattungsdauer ist zu beachten, dass sie
jeweils eine worst-case Annahme darstellen und in der Realitat wesentlich geringere Schattenwurfzeiten
auftreten. Die berechneten Abschaltzeiten stellen lediglich den Zeitraum dar, in der die jeweilige WEA
abgeschaltet wird, wenn die Bedingungen fiir Schattenwurf tatsachlich auftreten, d.h. durch eine
entsprechend hohe Bestrahlungsstirke (mehr als 120 W/m?) Schattenwurf zu erwarten ist.

Die Immissionsorte wurden exemplarisch ausgewahlt, sodass nicht jeder potenzielle Immissionsort im
Abschaltkalender dargestellt ist. Die Immissionsorte wurden so gewahlt, dass in allen Richtungen des
auftretenden Schattenwurfs die jeweils am starksten beschatteten sensiblen Orte betrachtet werden. Die
Einhaltung der maximal zuldssigen Beschattungsdauer am jeweiligen Immissionsort wird durch die
Programmierung einer an der WEA installierten Abschaltautomatik gewahrleistet. Im Zuge der
Programmierung dieses Abschaltmoduls missen die Koordinaten der Immissionsorte mittels praziser
Lagebestimmung erfasst und in der Software hinterlegt werden. Dabei sind auch besondere 6rtlichen
Gegebenheiten wie Dachfenster oder Terrassen zu beriicksichtigen. Alle Anderungen an Koordinaten, Typ
sowie Nabenhdhe oder Abmessungen und Lage der Rezeptoren fiihren zu abweichenden Ergebnissen.
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5 Qualitat der Prognose

Das Berechnungsverfahren nach den ,Hinweisen zur Ermittlung und Beurteilung der optischen
Immissionen von Windkraftanlagen” des Landerausschuss fiir Immissionsschutz, LAl 2019 legt der
Schattenwurfprognose giinstige Mitwindsituationen zu Grunde. Es gilt die Annahme einer minimal
relevanten Sonnenhdhe von 3°, sodass der Schattenwurf fir Sonnenstdnde unter 3° Erhohung Uber
Horizont nicht in die Berechnung eingeht. Nicht beriicksichtigt werden Lufttribung, Sonnenausdehnung
und Fligelform. Die Berechnungen der Schattenprognose beinhaltet nach sachverstandiger Erfahrung
ausreichend Sicherheit.
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6 Theoretische Grundlagen

Der Sonnenstand bildet die Grundlage fiir die Berechnung des Schattenwurfs. Der Stand der Sonne ist im
Wesentlichen von der Erdrotation, der Neigung der Erdachse und der elliptischen Laufbahn der Erde um
die Sonne abhangig. Weiterhin missen fir jeden beliebigen Standort die geographischen, jahreszeitlichen
und tageszeitlichen Daten berlicksichtigt werden.

Im Allgemeinen wird beim Schattenwurf zwischen Kern- und Halbschatten unterschieden. Der
Kernbereich eines Schattens entspricht dem Bereich, in dem die direkten Sonnenstrahlen durch ein
Hindernis vollstdandig verdeckt werden. Der Halbschatten ist der Bereich, auf den nur ein Teil des
Sonnenlichts auftritt. Da Windenergieanlagen schmale Rotorblatter besitzen, ist der Kernschatten nur
sehr kurz und wird in den Berechnungen nicht bericksichtigt.

Der Verlauf des periodischen Schattenwurfs (Abbildung 7) wird Gber den Sonnenstand, den Standort bzw.
die Standorte der WEA und die Lage der maligeblichen Immissionspunkte ermittelt. Dazu sind die
Koordinaten der WEA und Immissionspunkten sowie die Ausmalle der WEA (Nabenhdhe und
Rotordurchmesser) notwendig.

.«\\O bjekl

-

o S
2 _~~"Horizontale
o Ebene
Objekthdhe

Abbildung 7: Schattenwurf des Rotors

Zur Ermittlung des Schattenwurfs an einem Immissionsort wird dort ein virtueller Schattenrezeptor mit
den Ausmalien der zu untersuchenden Flache platziert. Bei der Simulation des Sonnenstandes lber ein
Jahr registriert der virtuelle Rezeptor den Schattenwurf in diesem Zeitraum. Die Simulation des Verlaufs
der Sonne wird mit der Software WindPRO (Modul SHADOW) mit einer zeitlichen Auflésung von zwei
Minuten von Sonnenaufgang bis Sonnenuntergang Uber das ganze Jahr durchgefiihrt. Unter
Bericksichtigung einer minimalen Sonnenhdhe, der Koordinaten, der Lage und GroRe des Rezeptors
sowie der WEA-Daten wird so lber die Simulation ermittelt, ob am Rezeptor ein Schattenwurf durch eine
oder mehrere Windenergieanlagen auftritt. Tritt ein Schlagschatten auf, werden fiir diesen das Datum,
der Beginn, das Ende und die Dauer sowie die verursachende WEA des Schattens angegeben. Daraus
werden wiederum Uber ein ganzes Jahr die Anzahl der Schattentage und die gesamte Schattenwurfdauer
berechnet.
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Anhang

. Schattenwurfkarten der astronomisch maximal moglichen Beschattungsdauer (2 Seiten)

J Ausdrucke der Berechnungssoftware (71 Seiten)
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Projekt:

Marsberg-Meerhof

SHADOW - Hauptergebnis

Berechnung: 2024PAV01486 WEA ohne Einwirkung
Annahmen fir Schattenwurfberechnung

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

Minimale relevante Sonnenhohe Uber Horizont 3°
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

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

Eine WEA wird nicht berucksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:

DHM: Hohenlinien: CONTOURLINE_ONLINEDATA_2.wpo (1)
Rasterauflésung: 1,0 m

Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 32

WEA

WEA-Typ Schattendaten

Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn-  Rotor- NH Beschatt.- U/min
tu- leistung durch- Bereich
ell messer
[m] kwl  [m]  [m] [ml  [U/min]

HSK 9140533.39 34 Eul 486.760 5.708.784 351,1 ENERCON E-... Ja ENERCON E-82-2.000 2.000 82,0 98,3 1.550 19,5
HSK HEU 7 487.986 5.708.752 363,0 N-149 (07) Ja  NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
HSK HEU 8 488.551 5.708.863 370,0 N-149 (08) Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
HSK HEU 9 488.429 5.708.414 366,4 N-149 (09) Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
HSK HR09 488.496 5.706.061 420,0 ENERCON E-... Nein ENERCON E-92 2,3 MW-2.350  2.350 92,0 138,4 1.513 17,0
HSK MEO4 487.180 5.707.808 371,0 E-126 EP3 Ja ENERCON E-126 EP3-4.000 4.000 127,0 135,3 1.746 10,8
HSK ME12 487.700 5.708.176 366,6 E-138 EP3 Ja  ENERCON E-138 EP3 E2-4.200 4.200 138,0 160,0 1.689 10,8
HSK ME13 487.343 5.708.129 367,8 E-138 EP3 Ja ENERCON E-138 EP3 E2-4.200 4.200 138,0 160,0 1.689 10,8
HSK ME14 486.891 5.708.115 365,0 E-126 EP3 Ja ENERCON E-126 EP3-4.000 4.000 127,0 135,3 1.746 10,8
HSK ME15 486.757 5.708.431 360,0 E-92-1600 Ja ENERCON E-92 2,3 MW-2.350 2.350 92,0 138,4 1.513 16,0
HSK ME16 487.133 5.708.778 350,0 E-138 EP3 Ja ENERCON E-138 EP3 E2-4.200 4.200 138,0 160,0 1.689 10,8
HSK ME21 487.570 5.708.630 360,0 E-138 EP3 Ja  ENERCON E-138 EP3 E2-4.200 4.200 138,0 160,0 1.689 10,8
HSK ME22 487.145 5.708.417 360,0 E-138 EP3 Ja ENERCON E-138 EP3 E2-4.200 4.200 138,0 160,0 1.689 10,8
PD 00181-13-14 (Schuttel) 485.460 5.706.529 383,1 Enercon E 82...Ja  ENERCON E-82-2.350 2.350 82,0 1384 1.547 19,5
PD 00181-13-14 (Schutte2) 485.439 5.706.277 388,2 Enercon E 82... Ja ENERCON E-82-2.350 2.350 82,0 138,4 1.547 19,5
PD 00299-11-14 A K61 485.678 5.708.715 340,1 ENERCON E-... Ja ENERCON E-82-2.350 2.350 82,0 138,4 1.547 19,5
PD 00299-11-14 B K&2 486.259 5.708.748 350,0 ENERCON E-... Ja  ENERCON E-82-2.350 2.350 82,0 1384  1.547 19,5
PD 00299-11-14 C K83 485.887 5.708.332 351,4 ENERCON E-... Ja ENERCON E-82-2.350 2.350 82,0 1384 1.547 19,5
PD 00299-11-14 D K64 486.930 5.709.284 350,0 ENERCON E-... Ja  ENERCON E-82 E2-2.300 2.300 82,0 1384 1.599 18,0
PD 40041-23 WB06 486.781 5.705.033 404,0 Enercon E-12... Nein ENERCON E-126 EP3-4.000 4.000 127,0 135,3 1.746 12,4
PD 40041-23 WB08 487.131 5.704.490 420,0 Enercon E-13...Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 11,1
PD 40041-23 WB09 487.597 5.704.446 430,7 Enercon E-16... Nein ENERCON E-160 EP5 E3-5.560 5.560 160,0 166,6 1.781 9,6
PD 40634-18 (02) (V) 485.773 5.706.289 374,1 Nordex N117... Ja NORDEX N117/3600-3.600 3.600 116,8 141,0 1.486 12,6
PD 40637-22 (SH1) 488.473 5.705.480 424,6 Enercon E-11...Nein ENERCON E-115EP3 E3-4.200 4.200 115,7 149,0 1.618 12,9
PD 40637-22 (SH2) 488.324 5.704.959 420,0 Enercon E-11...Nein ENERCON E-115 EP3 E3-4.200 4.200 115,7 149,0 1.618 12,9
PD 40965-21 WB01 487.106 5.705.501 407,7 Enercon E-13...Nein ENERCON E-138 EP3 E2-4.200 4.200 138,3 160,0 1.679 11,1
PD 40965-21 WB03 487.781 5.705.060 412,9 Enercon E-13...Nein ENERCON E-138 EP3 E2-4.200 4.200 138,3 160,0 1.679 11,1
PD 40965-21 WB05 487.540 5.704.786 417,8 Enercon E-13...Nein ENERCON E-138 EP3 E2-4.200 4.200 138,3 160,0 1.679 11,1
PD 40965-21 WBO7 486.919 5.704.759 400,0 Enercon E-13... Nein ENERCON E-138 EP3 E2-4.200 4.200 138,3 130,1 1.681 11,1
PD 40966-21 WB02 487.360 5.705.150 410,0 Enercon E-13...Nein ENERCON E-138 EP3 E2-4.200 4.200 138,3 130,1 1.681 11,1
PD 40967-21 WB04 487.992 5.704.732 430,0 Enercon E-16... Nein ENERCON E-160 EP5 E2-5.500 5.500 160,0 166,6 1.781 9,4
PD 41383-16 K&5 485.682 5.708.501 343,9 Enercon E-82...Ja  ENERCON E-82-2.350 2.350 82,0 1384  1.547 19,5
PD 41383-16 K66 486.498 5.708.544 357,4 Enercon E-115 Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
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SHADOW - Hauptergebnis
Berechnung: 2024PAV01486 WEA ohne Einwirkung
Schattenrezeptor-Eingabe

Nr. Name Ost Nord Z  Breite HOhe Hohe Neigung des  Ausrichtungsmodus Augenhdhe (ZVI)
0.Gr. Fensters 0.Gr.
[m] [m] [m] ([m] [°] [m]
IPNO1 Bad Wunnenberg, Auf der Kértge 6 486.786 5.707.423 370,0 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1
IPNO2 Bad Wiinnenberg, Auf der Kértge 4 486.736 5.707.479 370,0 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN12 Essentho, In den Stricken 30 487.495 5.703.938 431,7 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN23 Oesdorf, Zum Kesselberg 15 490.974 5.705.828 359,2 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN26 Meerhof, Sintfeldstralle 28 490.333 5.706.752 410,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN27 Meerhof, Im Kesperbusch 1 489.760 5.707.341 390,6 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1
IPN28 Meerhof, Sintfeldstrale 33 490.088 5.706.836 407,5 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN31 Meerhof, Taubenweg 2 490.620 5.706.966 410,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN32 Meerhof, Laurentiusstralie 10 490.561 5.707.019 410,0 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN33 Meerhof, Dalheimer Stralte 1 490.672 5.706.887 410,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN34 Meerhof, Zur Egge 29 490.960 5.706.676 420,0 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1
IPN35 Meerhof, Elsterweg 2 490.578 5.707.293 4115 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN36 Meerhof, Drosselgasse 18 490.290 5.707.254 401,4 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN37 Meerhof, Zur Egge 19 490.839 5.706.768 4154 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN38 Meerhof, Dalheimer Strafe 20 490.561 5.707.211 4115 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN42 Meerhof, Drosselgasse 24 490.244 5.707.335 400,0 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1
IPN43 Meerhof, Drosselgasse 14 490.312 5.707.184 402,12 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN44 Meerhof, Drosselgasse 2 490.417 5.706.950 405,1 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN45 Meerhof, Zur Egge 3 490.681 5.706.800 410,0 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN46 Oesdorf, Zum Kesselberg 20 490.912 5.706.180 411,4 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN47 Meerhof, Zur Egge 25 490.820 5.706.494 420,0 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1

Berechnungsergebnisse

Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr  Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
IPNO1 Bad Winnenberg, Auf der Kortge 6 0:00 0 0:00
IPNO2 Bad Wunnenberg, Auf der Kértge 4 0:00 0 0:00
IPN12 Essentho, In den Stricken 30 0:00 0 0:00
IPN23 Oesdorf, Zum Kesselberg 15 0:00 0 0:00
IPN26 Meerhof, Sintfeldstralle 28 0:00 0 0:00
IPN27 Meerhof, Im Kesperbusch 1 0:00 0 0:00
IPN28 Meerhof, Sintfeldstralle 33 0:00 0 0:00
IPN31 Meerhof, Taubenweg 2 0:00 0 0:00
IPN32 Meerhof, Laurentiusstrale 10 0:00 0 0:00
IPN33 Meerhof, Dalheimer Stralte 1 0:00 0 0:00
IPN34 Meerhof, Zur Egge 29 0:00 0 0:00
IPN35 Meerhof, Elsterweg 2 0:00 0 0:00
IPN36 Meerhof, Drosselgasse 18 0:00 0 0:00
IPN37 Meerhof, Zur Egge 19 0:00 0 0:00
IPN38 Meerhof, Dalheimer Strafe 20 0:00 0 0:00
IPN42 Meerhof, Drosselgasse 24 0:00 0 0:00
IPN43 Meerhof, Drosselgasse 14 0:00 0 0:00
IPN44 Meerhof, Drosselgasse 2 0:00 0 0:00
IPN45 Meerhof, Zur Egge 3 0:00 0 0:00
IPN46 Oesdorf, Zum Kesselberg 20 0:00 0 0:00
IPN47 Meerhof, Zur Egge 25 0:00 0 0:00
Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[h/a]
HSK 9140533.39 34 Eul ENERCON E-82 2000 82.0 !-! NH: 98,3 m (Ges:139,3 m) (21) 0:00
HSK HEU 7 N-149 (07) 0:00
HSK HEU 8 N-149 (08) 0:00
HSK HEU 9 N-149 (09) 0:00
HSK HRO9 ENERCON E-92 2,3 MW 2350 92.0 !-! NH: 138,4 m (Ges:184,4 m) (175)  0:00
HSK ME04 E-126 EP3 0:00
HSK ME12 E-138 EP3 0:00
HSK ME13 E-138 EP3 0:00
HSK ME14 E-126 EP3 0:00
HSK ME15 E-92-1600 0:00

(Fortsetzung néchste Seite)...

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 11.02.2025 17:50 / 2 win d FF



Projekt:

Marsberg-Meerhof

SHADOW - Hauptergebnis
Berechnung: 2024PAV01486 WEA ohne Einwirkung

...(Fortsetzung von vorheriger Seite)
Nr. Name

HSK ME16 E-138 EP3
HSK ME21 E-138 EP3
HSK ME22 E-138 EP3
PD 00181-13-14 (Schuttel) Enercon E 82 E2
PD 00181-13-14 (Schitte2) Enercon E 82 E2
PD 00299-11-14 A K61 ENERCON E-82 E2
PD 00299-11-14 B K62 ENERCON E-82 E2
PD 00299-11-14 C K63 ENERCON E-82 E2
PD 00299-11-14 D Ko4 ENERCON E-82 E2
PD 40041-23 WBO06 Enercon E-126 EP3
PD 40041-23 WBO08 Enercon E-138 EP3 E3
PD 40041-23 WBO09 Enercon E-160 EP5 E3
PD 40634-18 (02) (V) Nordex N117/3600
PD 40637-22 (SH1) Enercon E-115 EP3 E3
PD 40637-22 (SH2) Enercon E-115 EP3 E3
PD 40965-21 WBO01 Enercon E-138 EP3 E2
PD 40965-21 WBO03 Enercon E-138 EP3 E2
PD 40965-21 WBO05 Enercon E-138 EP3 E2
PD 40965-21 WBO07 Enercon E-138 EP3 E2
PD 40966-21 WBO02 Enercon E-138 EP3 E2
PD 40967-21 WB04 Enercon E-160 EP5 E2
PD 41383-16 K5 Enercon E-82 E2
PD 41383-16 K6 Enercon E-115

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

11.02.2025 17:33/4.1.254

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

Summen in Rezeptortabelle und WEA-Tabelle kdnnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von

zwei oder mehr WEA beschattet werden kann.

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer

wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Hauptergebnis

Berechnung: 2024PAV01486 Vorbelastung
Annahmen fir Schattenwurfberechnung
Beschattungsbereich der WEA

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

Siehe WEA-Tabelle

Minimale relevante Sonnenhéhe Uber Horizont

Tage zwischen Berechnungen

Berechnungszeitsprung

Sonnenscheinwahrscheinlichkeit S (Mittlere tégliche Sonnenstunden) [BAD LIPPSPRINGE]
Aug Sep Okt
1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Jan Feb Mar

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WsSw W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734

Apr Mai

Jun

Jul

Nov

Monatliche Aggregation der met. wahrsch. Reduzierung
Eine WEA wird nicht berucksichtigt, wenn sie von keinem Teil der

Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf

den folgenden Annahmen:
DHM: Hoéhenlinien: CONTOURLINE_ONLINEDATA_2.wpo (1)

Rasterauflésung: 1,0 m

Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 32

WEA

HSK 8694 TLF

HSK 9974491.31 Kaespb

HSK 9990371 D3
HSK Heul2

HSK MEO1

HSK MEO2

HSK MEO3

HSK MEO5

HSK MEO6

HSK MEO7

HSK MEO8a

HSK MEO8b

HSK MEO9

HSK ME10

HSK ME11

HSK ME17

HSK ME18

HSK ME20

PD 40634-18 (03) (V)

PD 40639-23 (WEA 01)
PD 40640-23 (WEA 02)

PD 41610-23 Fiul
PD 41610-23 Fu2
TW 600

Ost

489.214
487.658
488.945
487.995
488.806
488.279
487.856
487.852
488.281
488.710
489.122
489.152
488.875
488.556
488.126
487.559
488.584
488.004
486.272
485.763
485.172
487.387
487.141
487.937

Nord

5.706.973
5.707.330
5.708.387
5.708.375
5.706.938
5.706.974
5.707.032
5.707.613
5.707.505
5.707.414
5.707.583
5.707.285
5.707.885
5.708.014
5.708.050
5.707.825
5.707.684
5.707.318
5.706.606
5.707.208
5.707.245
5.707.465
5.706.941
5.703.817

Schattenrezeptor-Eingabe

Nr. Name

IPNO1 Bad Wiinnenberg, Auf der Kértge 6
IPNO2 Bad Wunnenberg, Auf der Kértge 4
IPN12 Essentho, In den Stricken 30
IPN23 Oesdorf, Zum Kesselberg 15

IPN26 Meerhof, Sintfeldstrale 28

IPN27 Meerhof, Im Kesperbusch 1

(Fortsetzung néchste Seite)...

Z  Beschreibung

[m]

398,7 ENERCON E-...
380,0 ENERCON E-...
376,6 ENERCON E-...
360,0 NORDEX N14...

398,8 E-126 EP3
390,0 E-126 EP3
387,8 E-126 EP3
378,5 E-138 EP3
380,0 E-138 EP3
385,2 E-138 EP3
384,6 E-126 EP3
390,0 E-126 EP3
376,7 E-138 EP3
370,0 E-138 EP3
369,7 E-138 EP3
373,7 E-138 EP3
378,2 E-138 EP3
380,0 E-138 EP3

383,7 Nordex N149...
363,1 Nordex N149...
360,0 Nordex N163...
375,5 Enercon E138..
380,0 Enercon E-16...

441,8 TW 600

Ost Nord

486.786
486.736
487.495
490.974
490.333
489.760

5.707.423
5.707.479
5.703.938
5.705.828
5.706.752
5.707.341

30
1 Tag(e)
1 Minuten

360

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum
+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

25.02.2025 08:54/4.1.264

Dez

8.421

X

PD 40640-23 (WEA 02)EA 01)>".22/ T72*
PD 4161033 Fa2ME02 MEO16

i

>HSK HeulZ'lSK 9990371 D3

kK HSK ME114E10

. mnomn M
K K N HsK ME18

g o
IPNO2_PD 41610-23 Ful31 KaesptIP

PD 40634-18 (03) (V)

7o

@) OpenStreet_Map.contributoré';""bata OpénStreetMap and contributors, ODbL

L
IPN12

@EO

* Existierende WEA

WEA-Typ

Ak-  Hersteller
tu-

ell

Ja ENERCON
Nein ENERCON
Nein ENERCON
Ja NORDEX
Ja ENERCON
Ja ENERCON
Ja ENERCON
Ja ENERCON
Ja ENERCON
Ja ENERCON
Ja ENERCON
Ja ENERCON
Ja ENERCON
Ja ENERCON
Ja ENERCON
Ja ENERCON
Ja ENERCON
Ja ENERCON
Ja NORDEX
Ja NORDEX
Ja NORDEX
Ja ENERCON
Nein ENERCON
Nein TACKE

Z  Breite HOohe Hohe Neigung des

0.Gr. Fensters
[m] [m] [m] [m] 1
37000 0,1 0,1 20 90,0
37000 0,1 0,1 20 90,0
430,0 0,2 0,1 20 90,0
359,1 0,1 0,1 20 90,0
4100 0,2 0,1 2,0 90,0
391,7 0,1 0,1 20 90,0

windPRO 4.1.264 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Typ

E-126 EP4 TES-4.200
E-66/18.70-1.800
E-115-3.000
N149/5.7-5.700
E-126 EP3-4.000
E-126 EP3-4.000
E-126 EP3-4.000
E-138 EP3 E2-4.200
E-138 EP3 E2-4.200
E-138 EP3 E2-4.200
E-126 EP3-4.000
E-126 EP3-4.000
E-138 EP3 E2-4.200
E-138 EP3 E2-4.200
E-138 EP3 E2-4.200
E-138 EP3 E2-4.200
E-138 EP3 E2-4.200
E-138 EP3 E2-4.200
N149/4.0-4.5-4.500
N149/5.X-5.700
N163/6.X-7.000
E-138 EP3 E3-4.260
E-160 EP5 E3-5.560
TW 600-600/200

Mafstab 1:75.000

& Schattenrezeptor

Schattendaten
Nenn-  Rotor- NH Beschatt.-  U/min
leistung durch- Bereich
messer

kwl  [m]  [m] [m]  [U/min]
4200 127,0 1350 2.108 11,6
1.800 70,0 98,0 1.486 22,0
3.000 115,7 1354 2.067 12,4
5.700 149,0 164,0 1.805 10,7
4.000 127,0 1353 1.746 10,8
4.000 127,0 1353 1.746 10,8
4.000 127,0 1353 1.746 10,8
4.200 138,0 160,0 1.689 10,8
4200 138,0 160,0 1.689 10,8
4.200 138,0 160,0 1.689 10,8
4.000 127,0 1353 1.746 10,8
4.000 127,0 1353 1.746 10,8
4.200 138,0 160,0 1.689 10,8
4200 138,0 160,0 1.689 10,8
4.200 138,0 160,0 1.689 10,8
4200 138,0 160,0 1.689 10,8
4200 138,0 160,0 1.689 10,8
4.200 138,0 160,0 1.689 10,8
4500 149,0 164,0 1.805 10,7
5.700 149,0 1640 1.805 10,7
7.000 163,0 164,0 1.784 10,7
4.260 138,3 160,0 1.686 11,1
5560 160,0 166,6 1.781 9,6

600 43,0 50,0 918 27,0
Ausrichtungsmodus  Augenhdhe (ZVI)

"Gewéachshaus-Modus"
"Gewachshaus-Modus™
"Gewéachshaus-Modus"
"Gewachshaus-Modus"
"Gewé&chshaus-Modus"
"Gewéachshaus-Modus"

25.02.2025 08:57 /1

0.Gr.
[m]
2,1
2,1
2,1
2,1
2,1
2,1

windrro




Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

25.02.2025 08:54/4.1.264

SHADOW - Hauptergebnis
Berechnung: 2024PAV01486 Vorbelastung
...(Fortsetzung von vorheriger Seite)

Nr. Name Ost Nord Z  Breite HOhe Hohe Neigung des  Ausrichtungsmodus Augenhdhe (ZVI)
0.Gr. Fensters 0.Gr.
[m] [m] [m] ([m] [°] [m]
IPN28 Meerhof, Sintfeldstralle 33 490.088 5.706.836 406,4 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1
IPN31 Meerhof, Taubenweg 2 490.620 5.706.966 410,0 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN32 Meerhof, Laurentiusstralte 10 490.561 5.707.019 410,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN33 Meerhof, Dalheimer Stralle 1 490.672 5.706.887 409,12 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN34 Meerhof, Zur Egge 29 490.960 5.706.676 420,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN35 Meerhof, Elsterweg 2 490.578 5.707.293 4115 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1
IPN36 Meerhof, Drosselgasse 18 490.290 5.707.254 402,4 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN37 Meerhof, Zur Egge 19 490.839 5.706.768 415,4 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN38 Meerhof, Dalheimer Stral3e 20 490.561 5.707.211 411,7 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN42 Meerhof, Drosselgasse 24 490.244 5.707.335 400,9 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN43 Meerhof, Drosselgasse 14 490.312 5.707.184 402,2 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1
IPN44 Meerhof, Drosselgasse 2 490.417 5.706.950 401,8 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN45 Meerhof, Zur Egge 3 490.681 5.706.800 410,4 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN46 Oesdorf, Zum Kesselberg 20 490.912 5.706.180 411,4 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN47 Meerhof, Zur Egge 25 490.820 5.706.494 420,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1

Berechnungsergebnisse

Schattenrezeptor
astron. max. mogl. Beschattungsdauer met. wahrsch. Beschattungsdauer

Nr. Name Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag Stunden/Jahr

[h/a] [d/a] [h/d] [h/a]
IPNO1 Bad Wiinnenberg, Auf der Kértge 6 292:28 365 1:19 57:38
IPNO2 Bad Winnenberg, Auf der Kortge 4 276:10 365 1:16 53:51
IPN12 Essentho, In den Stricken 30 7:38 28 0:22 1:25
IPN23 Oesdorf, Zum Kesselberg 15 0:00 0 0:00 0:00
IPN26 Meerhof, Sintfeldstrale 28 38:55 146 0:26 9:29
IPN27 Meerhof, Im Kesperbusch 1 213:22 258 1:24 48:52
IPN28 Meerhof, Sintfeldstrale 33 67:34 164 0:34 16:39
IPN31 Meerhof, Taubenweg 2 18:18 84 0:21 4:25
IPN32 Meerhof, Laurentiusstrafie 10 20:22 87 0:22 4:52
IPN33 Meerhof, Dalheimer Strale 1 16:57 82 0:20 4:07
IPN34 Meerhof, Zur Egge 29 3:14 19 0:15 0:47
IPN35 Meerhof, Elsterweg 2 23:25 121 0:21 5:03
IPN36 Meerhof, Drosselgasse 18 53:35 148 0:37 12:23
IPN37 Meerhof, Zur Egge 19 4:18 24 0:17 1:00
IPN38 Meerhof, Dalheimer Strale 20 19:32 100 0:21 4:19
IPN42 Meerhof, Drosselgasse 24 59:37 153 0:41 13:29
IPN43 Meerhof, Drosselgasse 14 51:15 148 0:34 12:14
IPN44 Meerhof, Drosselgasse 2 32:52 120 0:24 7:58
IPN45 Meerhof, Zur Egge 3 17:15 85 0:20 4:17
IPN46 Oesdorf, Zum Kesselberg 20 4:43 29 0:16 1:13
IPN47 Meerhof, Zur Egge 25 4:29 25 0:17 1:06

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal Erwartet
[h/a] [h/a]
HSK 8694 TLF ENERCON E-126 EP4 TES 4200 127.0 !O! NH: 135,0 m (Ges:198,5 m) (53) 119:15  25:58

HSK 9974491.31 Kaespb ENERCON E-66/18.70 1800 70.0 !O! NH: 98,0 m (Ges:133,0 m) (104) 9:27 1:53
HSK 9990371 D3 ENERCON E-115 3000 115.7 !O! NH: 135,4 m (Ges:193,3 m) (16) 5:20 1:07
HSK Heul2 NORDEX N149/5.7 5700 149.0 !0! NH: 164,0 m (Ges:238,5 m) (349) 2:25 0:32

HSK MEO1 E-126 EP3 44:13 9:15

HSK MEO2 E-126 EP3 13:49 2:35

HSK MEO3 E-126 EP3 14:17 2:39

HSK MEO5 E-138 EP3 25:10 6:34

HSK MEO6 E-138 EP3 19:27 4:33

HSK MEO7 E-138 EP3 37:16 9:12

HSK MEO8a E-126 EP3 109:16  26:49

HSK MEO8b E-126 EP3 116:26  27:32

HSK MEQ9 E-138 EP3 40:27 9:45

HSK ME10 E-138 EP3 25:14 5:51

HSK ME11 E-138 EP3 24:41 6:44

HSK ME17 E-138 EP3 56:37  14:19

(Fortsetzung néchste Seite)...
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Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

25.02.2025 08:54/4.1.264

SHADOW - Hauptergebnis
Berechnung: 2024PAV01486 Vorbelastung
...(Fortsetzung von vorheriger Seite)

Nr. Name Maximal Erwartet
[h/a] [h/a]
HSK ME18 E-138 EP3 15:08 3:53
HSK ME20 E-138 EP3 15:18 3:08
PD 40634-18 (03) (V) Nordex N149/4.5 57:04 6:29
PD 40639-23 (WEA 01) Nordex N149/5.X 27:44 5:29
PD 40640-23 (WEA 02) Nordex N163/6.X 12:23 2:31
PD 41610-23 Ful Enercon E138 EP3 E3 75:57 19:54
PD 41610-23 Fu2 Enercon E-160 EP5 E5 88:51  12:30
TW 600 TW 600 7:38 1:25

Summen in Rezeptortabelle und WEA-Tabelle kdnnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.

Die Berechnung der Gesamtsumme fiir einen Rezeptor arbeitet mit einer gemittelten Richtungskorrektur fiir alle WEA, die an einem gegebenen Tag zur Beschattung beitragen. Wenn der Schattenwurf

durch mehrere WEA an einem Tag nicht gleichzeitig stattfindet, kann die so ermittelte Summe geringfiigig von der Summe der Beschattungszeiten abweichen, die fiir die individuellen WEA berechnet
werden.
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Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

19.02.2025 08:06/4.1.254

SHADOW - Hauptergebnis
Berechnung: 2024PAV01486 Zusatzbelastung

Annahmen fir Schattenwurfberechnung

Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle
Minimale relevante Sonnenhohe lber Horizont 3° ©)IPN02 O )
Tage zwischen Berechnungen 1 Tag(e) : Ip D"'44?3|'§8'G
Berechnungszeitsprung 1 Minuten O 142
x IPN<1PN45y7
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE] : HSEﬁ nae e D3 @PN47
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez HSK HR:?; ;
1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34 [ ) . * oy HROS! & C/IPN%
HSK HRO4. - ¢

. . : s ek IPN23

Betriebsdauer je Sektor {HR12
N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe ' sk HSKHROG
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421 - HSK Ho7 = HSKHR13
o R TT oy pHSK HR14
Monatliche Aggregation der met. wahrsch. Reduzierung y * HSK }E;Sw P
Eine WEA wird nicht beruicksichtigt, wenn sie von keinem Teil der KB2 HSK HR15 y
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf & Q) KB1 o
den folgenden Annahmen: - IPN12 &
DHM: Hoéhenlinien: CONTOURLINE_ONLINEDATA_2.wpo (1) . _ V'
Rasteraufldsung: 1,0 m i s
(C) OpenStreetMap contributors, Data OpenStreetMap and contributqps', ODbL

Alle Koordinatenangaben in:

UTM (north)-ETRS89 Zone: 32 MafRstab 1:75.000

* Existierende WEA & Schattenrezeptor

WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn-  Rotor- NH Beschatt.- U/min
tu- leistung durch- Bereich
ell messer
[m] kw]  [m] [m] [m] [U/min]
HSK HRO1 488.113 5.706.517 400,0 ENERCON E-115 30... Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
HSK HRO2 488.618 5.706.413 410,0 ENERCON E-160 EP... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HRO3 489.237 5.706.505 404,9 ENERCON E-160 EP... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR04 488.944 5.705.964 423,3 ENERCON E-160 EP... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HRO5 489.456 5.706.076 418,4 ENERCON E-160 EP... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HRO6 489.315 5.705.493 430,0 ENERCON E-160 EP... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HRO7 488.851 5.705.198 426,9 ENERCON E-160 EP... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HRO8 489.063 5.704.850 425,3 ENERCON E-160 EP... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR10 488.571 5.704.712 422,4 ENERCON E-160 EP... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR12 489.901 5.705.630 424,1 ENERCON E-160 EP... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR13 490.007 5.705.235 437,6 ENERCON E-160 EP... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR14 489.581 5.704.952 440,2 ENERCON E-160 EP... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR15 489.218 5.704.487 443,5 ENERCON E-138 EP... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 111
KB1 487.863 5.704.130 444,9 ENERCON E-160 EP... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 160,0 1.781 9,6
KB2 488.376 5.704.361 433,0 ENERCON E-138 EP... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 11,1
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z  Breite HO6he Hohe Neigung des  Ausrichtungsmodus Augenhdhe (ZVI)
0.Gr. Fensters 0.Gr.
[m] [m] [m] ([m] [°] [m]
IPNO1 Bad Winnenberg, Auf der Kortge 6 486.786 5.707.423 370,0 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1
IPNO2 Bad Wiinnenberg, Auf der Koértge 4 486.736 5.707.479 370,0 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN12 Essentho, In den Stricken 30 487.495 5.703.938 430,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN23 Oesdorf, Zum Kesselberg 15 490.974 5.705.828 359,12 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN26 Meerhof, Sintfeldstralle 28 490.333 5.706.752 410,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN27 Meerhof, Im Kesperbusch 1 489.760 5.707.341 391,7 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1
IPN28 Meerhof, Sintfeldstrale 33 490.088 5.706.836 406,4 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN31 Meerhof, Taubenweg 2 490.620 5.706.966 410,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN32 Meerhof, Laurentiusstrafie 10 490.561 5.707.019 410,0 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN33 Meerhof, Dalheimer Stralte 1 490.672 5.706.887 409,1 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN34 Meerhof, Zur Egge 29 490.960 5.706.676 420,0 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1
IPN35 Meerhof, Elsterweg 2 490.578 5.707.293 4115 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN36 Meerhof, Drosselgasse 18 490.290 5.707.254 402,4 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN37 Meerhof, Zur Egge 19 490.839 5.706.768 4154 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
(Fortsetzung néchste Seite)...
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Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer

wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Hauptergebnis

Berechnung: 2024PAV01486 Zusatzbelastung

...(Fortsetzung von vorheriger Seite)
Nr. Name

IPN38 Meerhof, Dalheimer Stral3e 20
IPN42 Meerhof, Drosselgasse 24
IPN43 Meerhof, Drosselgasse 14
IPN44 Meerhof, Drosselgasse 2
IPN45 Meerhof, Zur Egge 3

IPN46 Oesdorf, Zum Kesselberg 20
IPN47 Meerhof, Zur Egge 25

Ost Nord Z
[m]
5.707.211 411,7
5.707.335 400,9
5.707.184 402,2
5.706.950 401,8
5.706.800 410,4
5.706.180 411,4
5.706.494 420,0

490.561
490.244
490.312
490.417
490.681
490.912
490.820

Breite HOhe Hohe Neigung des
0.Gr.

[m]
0,1
0,1
0,1
0,1
0,1
0,1
0,1

[m]
0,1
0,1
0,1
0,1
0,1
0,1
0,1

[m]
2,0
2,0
2,0
2,0
2,0
2,0
2,0

Berechnungsergebnisse

astron. max. mogl. Beschattungsdauer

Schattenrezeptor
Nr. Name Stunden/Jahr
[h/a]

IPNO1 Bad Wunnenberg, Auf der Kértge 6 5:46
IPNO2 Bad Winnenberg, Auf der Kortge 4 5:30
IPN12 Essentho, In den Stricken 30 36:12
IPN23 Oesdorf, Zum Kesselberg 15 45:03
IPN26 Meerhof, Sintfeldstralle 28 73:30
IPN27 Meerhof, Im Kesperbusch 1 64:19
IPN28 Meerhof, Sintfeldstralle 33 101:14
IPN31 Meerhof, Taubenweg 2 25:12
IPN32 Meerhof, Laurentiusstralte 10 28:23
IPN33 Meerhof, Dalheimer Stralle 1 30:33
IPN34 Meerhof, Zur Egge 29 41:09
IPN35 Meerhof, Elsterweg 2 34:01
IPN36 Meerhof, Drosselgasse 18 36:34
IPN37 Meerhof, Zur Egge 19 43:50
IPN38 Meerhof, Dalheimer Stral3e 20 35:56
IPN42 Meerhof, Drosselgasse 24 28:07
IPN43 Meerhof, Drosselgasse 14 42:38
IPN44 Meerhof, Drosselgasse 2 44:23
IPN45 Meerhof, Zur Egge 3 39:56
IPN46 Oesdorf, Zum Kesselberg 20 69:30
IPN47 Meerhof, Zur Egge 25 54:15

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name

HSK HRO1 ENERCON E-115 3000 115.7 !0! NH: 149,0 m (Ges:206,9 m) (358)

HSK HRO2 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH:
HSK HRO3 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH:
HSK HRO4 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH:
HSK HRO5 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH:
HSK HR06 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH:
HSK HRO7 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH:
HSK HR08 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH:
HSK HR10 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH:
HSK HR12 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH:
HSK HR13 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH:
HSK HR14 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH:

HSK HR15 ENERCON E-138 EP3 E3 4260 138.3 !0! NH: 160,0 m (Ges:229,1 m) (362)

KB1 ENERCON E-160 EPS5 E3 R1 5560 160.0 !O! NH:

Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

19.02.2025 08:06/4.1.254

Ausrichtungsmodus

Fensters
1
90,0 "Gewé&chshaus-Modus"
90,0 "Gewéachshaus-Modus"
90,0 "Gewachshaus-Modus"
90,0 "Gewéachshaus-Modus"
90,0 "Gewachshaus-Modus"
90,0 "Gewé&chshaus-Modus"
90,0 "Gewéachshaus-Modus"

Augenhodhe (ZVI1)

0.Gr.
[m]
2,1
2,1
2,1
2,1
2,1
2,1
2,1

met. wahrsch. Beschattungsdauer

Schattentage/Jahr  Max.Schattendauer/Tag Stunden/Jahr

[d/a] [h/d] [h/a]

26 0:17 0:59

26 0:17 0:54

71 0:35 9:05

111 0:33 9:13

154 0:55 12:29

124 0:47 8:26

161 1:04 16:04

75 0:26 4:28

84 0:27 4:47

101 0:26 5:12

138 0:26 6:18

102 0:24 4:51

97 0:30 5:17

127 0:27 6:43

109 0:25 5:15

83 0:29 3:57

104 0:30 6:15

103 0:46 7:35

116 0:27 6:26

174 0:50 12:49

159 0:31 8:31

Maximal Erwartet

[h/a] [h/a]
13:23 2:28
166,6 m (Ges:246,6 m) (359)  31:23 5:32
166,6 m (Ges:246,6 m) (357) 173:56  30:36
166,6 m (Ges:246,6 m) (356)  33:13 5:50
166,6 m (Ges:246,6 m) (355) 174:13  27:06
166,6 m (Ges:246,6 m) (353)  37:00 5:35
166,6 m (Ges:246,6 m) (354) 0:00 0:00
166,6 m (Ges:246,6 m) (351) 0:00 0:00
166,6 m (Ges:246,6 m) (350) 0:00 0:00
166,6 m (Ges:246,6 m) (352) 110:18  16:30
166,6 m (Ges:246,6 m) (360)  53:12 7:57
166,6 m (Ges:246,6 m) (361) 9:25 1:54
0:00 0:00
160,0 m (Ges:240,0 m) (284) 0:00 0:00
36:12 9:05

KB2 ENERCON E-138 EP3 E3 4260 138.3 !0! NH: 160,0 m (Ges:229,1 m) (363)

Summen in Rezeptortabelle und WEA-Tabelle kdnnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von

zwei oder mehr WEA beschattet werden kann.

Die Berechnung der Gesamtsumme fir einen Rezeptor arbeitet mit einer gemittelten Richtungskorrektur fir alle WEA, die an einem gegebenen Tag zur Beschattung beitragen. Wenn der Schattenwurf
durch mehrere WEA an einem Tag nicht gleichzeitig stattfindet, kann die so ermittelte Summe geringfiigig von der Summe der Beschattungszeiten abweichen, die fir die individuellen WEA berechnet

werden.
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Projekt:

Marsberg-Meerhof

Beschreibung:

SHADOW - Hauptergebnis

Berechnung: 2024PAV01486 Gesamtbelastung
Annahmen fir Schattenwurfberechnung

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

Minimale relevante Sonnenhohe Uber Horizont 3°
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

Sonnenscheinwahrscheinlichkeit S (Mittlere tégliche Sonnenstunden) [BAD LIPPSPRINGE]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WsSw W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421

Monatliche Aggregation der met. wahrsch. Reduzierung

Eine WEA wird nicht berucksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:

DHM: Héhenlinien: CONTOURLINE_ONLINEDATA_2.wpo (1)
Rasterauflésung: 1,0 m

Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 32

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

I
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) OpenStreet_Map.contributoré';""bata OpénStreetMap and contributors, ODbL

Mafstab 1:75.000

* Existierende WEA & Schattenrezeptor

WEA

WEA-Typ Schattendaten

Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn-  Rotor- NH Beschatt.- U/min
tu- leistung durch- Bereich
ell messer
[m] kwl [m]  [m] [m]  [U/min]

HSK 8694 TLF 489.214 5.706.973 398,7 ENERCON E-... Ja ENERCON E-126 EP4 TES-4.200 4.200 127,0 135,0 2.108 11,6
HSK 9974491.31 Kaespb 487.658 5.707.330 380,0 ENERCON E-... Nein ENERCON E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
HSK 9990371 D3 488.945 5.708.387 376,6 ENERCON E-... Nein ENERCON E-115-3.000 3.000 115,7 1354 2.067 12,4
HSK Heul2 487.995 5.708.375 360,0 NORDEX N14...Ja NORDEX N149/5.7-5.700 5.700 149,0 164,0 1.805 10,7
HSK HRO1 488.113 5.706.517 400,0 ENERCON E-... Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
HSK HR02 488.618 5.706.413 410,0 ENERCON E-... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR03 489.237 5.706.505 404,9 ENERCON E-... Ja  ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR04 488.944 5.705.964 423,3 ENERCON E-... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR05 489.456 5.706.076 418,4 ENERCON E-... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR06 489.315 5.705.493 430,0 ENERCON E-... Ja  ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HRO7 488.851 5.705.198 426,9 ENERCON E-... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR08 489.063 5.704.850 425,3 ENERCON E-... Ja  ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR10 488.571 5.704.712 422,4 ENERCON E-... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR12 489.901 5.705.630 424,1 ENERCON E-... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR13 490.007 5.705.235 437,6 ENERCON E-... Ja  ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR14 489.581 5.704.952 440,2 ENERCON E-... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR15 489.218 5.704.487 443,5 ENERCON E-... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 11,1
HSK MEO1 488.806 5.706.938 398,8 E-126 EP3 Ja ENERCON E-126 EP3-4.000 4.000 127,0 135,3 1.746 10,8
HSK MEO2 488.279 5.706.974 390,0 E-126 EP3 Ja  ENERCON E-126 EP3-4.000 4.000 127,0 1353 1.746 10,8
HSK MEO3 487.856 5.707.032 387,8 E-126 EP3 Ja ENERCON E-126 EP3-4.000 4.000 127,0 135,3 1.746 10,8
HSK MEO5 487.852 5.707.613 378,5 E-138 EP3 Ja  ENERCON E-138 EP3 E2-4.200 4200 138,0 160,0 1.689 10,8
HSK MEO6 488.281 5.707.505 380,0 E-138 EP3 Ja  ENERCON E-138 EP3 E2-4.200 4200 138,0 160,0 1.689 10,8
HSK MEO7 488.710 5.707.414 385,2 E-138 EP3 Ja ENERCON E-138 EP3 E2-4.200 4,200 138,0 160,0 1.689 10,8
HSK MEO8a 489.122 5.707.583 384,6 E-126 EP3 Ja ENERCON E-126 EP3-4.000 4.000 127,0 135,3 1.746 10,8
HSK MEO8b 489.152 5.707.285 390,0 E-126 EP3 Ja ENERCON E-126 EP3-4.000 4.000 127,0 135,3 1.746 10,8
HSK ME09 488.875 5.707.885 376,7 E-138 EP3 Ja  ENERCON E-138 EP3 E2-4.200 4200 138,0 160,0 1.689 10,8
HSK ME10 488.556 5.708.014 370,0 E-138 EP3 Ja  ENERCON E-138 EP3 E2-4.200 4200 138,0 160,0 1.689 10,8
HSK ME11 488.126 5.708.050 369,7 E-138 EP3 Ja ENERCON E-138 EP3 E2-4.200 4,200 138,0 160,0 1.689 10,8
HSK ME17 487.559 5.707.825 373,7 E-138 EP3 Ja ENERCON E-138 EP3 E2-4.200 4200 138,0 160,0 1.689 10,8
HSK ME18 488.584 5.707.684 378,2 E-138 EP3 Ja ENERCON E-138 EP3 E2-4.200 4.200 138,0 160,0 1.689 10,8
HSK ME20 488.004 5.707.318 380,0 E-138 EP3 Ja  ENERCON E-138 EP3 E2-4.200 4200 138,0 160,0 1.689 10,8
KB1 487.863 5.704.130 444,9 ENERCON E-... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 160,0 1.781 9,6
KB2 488.376 5.704.361 433,0 ENERCON E-... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 11,1
PD 40634-18 (03) (V) 486.272 5.706.606 383,7 Nordex N149... Ja NORDEX N149/4.0-4.5-4.500 4500 149,0 164,0 1.805 10,7
PD 40639-23 (WEA 01) 485.763 5.707.208 363,1 Nordex N149... Ja NORDEX N149/5.X-5.700 5700 149,0 164,0 1.805 10,7
PD 40640-23 (WEA 02)  485.172 5.707.245 360,0 Nordex N163... Ja  NORDEX N163/6.X-7.000 7.000 163,0 164,00 1.784 10,7
PD 41610-23 Ful 487.387 5.707.465 375,5 Enercon E138...Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 11,1

(Fortsetzung nachste Seite)...
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Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

SHADOW - Hauptergebnis
Berechnung: 2024PAV01486 Gesamtbelastung

...(Fortsetzung von vorheriger Seite)

WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn-  Rotor- NH Beschatt.- U/min
tu- leistung durch- Bereich
ell messer
[m] [kw]  [m] [m] [m] [U/min]
PD 41610-23 Fu2 487.141 5.706.941 380,0 Enercon E-16... Nein ENERCON E-160 EP5 E3-5.560 5.560 160,0 166,6 1.781 9,6
TW 600 487.937 5.703.817 441,8 TW 600 Nein TACKE TW 600-600/200 600 43,0 50,0 918 27,0
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z  Breite HOhe Hohe Neigung des  Ausrichtungsmodus Augenhdhe (ZVI)
0.Gr. Fensters 0.Gr.
[m]  [m] [m] [m] [°] [m]
IPNO1 Bad Wunnenberg, Auf der Koértge 6 486.786 5.707.423 370,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPNO2 Bad Wiunnenberg, Auf der Kértge 4 486.736 5.707.479 370,0 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN12 Essentho, In den Stricken 30 487.495 5.703.938 430,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN23 Oesdorf, Zum Kesselberg 15 490.974 5.705.828 359,12 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1
IPN26 Meerhof, Sintfeldstralle 28 490.333 5.706.752 410,0 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN27 Meerhof, Im Kesperbusch 1 489.760 5.707.341 391,7 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN28 Meerhof, Sintfeldstralle 33 490.088 5.706.836 406,4 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN31 Meerhof, Taubenweg 2 490.620 5.706.966 410,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN32 Meerhof, Laurentiusstrafie 10 490.561 5.707.019 410,0 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1
IPN33 Meerhof, Dalheimer Stral3e 1 490.672 5.706.887 409,12 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN34 Meerhof, Zur Egge 29 490.960 5.706.676 420,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN35 Meerhof, Elsterweg 2 490.578 5.707.293 4115 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN36 Meerhof, Drosselgasse 18 490.290 5.707.254 402,4 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN37 Meerhof, Zur Egge 19 490.839 5.706.768 4154 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1
IPN38 Meerhof, Dalheimer Stral3e 20 490.561 5.707.211 411,7 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN42 Meerhof, Drosselgasse 24 490.244 5.707.335 400,9 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN43 Meerhof, Drosselgasse 14 490.312 5.707.184 402,2 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN44 Meerhof, Drosselgasse 2 490.417 5.706.950 401,8 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN45 Meerhof, Zur Egge 3 490.681 5.706.800 410,4 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1
IPN46 Oesdorf, Zum Kesselberg 20 490.912 5.706.180 411,4 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN47 Meerhof, Zur Egge 25 490.820 5.706.494 420,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer met. wahrsch. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr  Max.Schattendauer/Tag Stunden/Jahr
[h/a] [d/a] [h/d] [h/a]
IPNO1 Bad Winnenberg, Auf der Kortge 6 298:14 365 1:19 58:37
IPNO2 Bad Wiinnenberg, Auf der Kértge 4 281:40 365 1:16 54:45
IPN12 Essentho, In den Stricken 30 43:50 99 0:35 10:30
IPN23 Oesdorf, Zum Kesselberg 15 45:03 111 0:33 9:13
IPN26 Meerhof, Sintfeldstralle 28 112:25 300 0:55 21:59
IPN27 Meerhof, Im Kesperbusch 1 275:27 351 1:24 56:53
IPN28 Meerhof, Sintfeldstralle 33 168:48 325 1:04 32:43
IPN31 Meerhof, Taubenweg 2 43:30 159 0:26 8:53
IPN32 Meerhof, Laurentiusstrae 10 48:45 171 0:27 9:39
IPN33 Meerhof, Dalheimer Stralte 1 47:30 183 0:26 9:20
IPN34 Meerhof, Zur Egge 29 44:23 157 0:26 7:06
IPN35 Meerhof, Elsterweg 2 57:26 223 0:24 9:55
IPN36 Meerhof, Drosselgasse 18 90:09 245 0:37 17:40
IPN37 Meerhof, Zur Egge 19 48:08 151 0:27 7:44
IPN38 Meerhof, Dalheimer Strafe 20 55:28 209 0:25 9:35
IPN42 Meerhof, Drosselgasse 24 87:44 236 0:41 17:27
IPN43 Meerhof, Drosselgasse 14 93:53 252 0:34 18:29
IPN44 Meerhof, Drosselgasse 2 77:15 223 0:46 15:33
IPN45 Meerhof, Zur Egge 3 57:11 201 0:27 10:44
IPN46 Oesdorf, Zum Kesselberg 20 74:13 203 0:50 14:03
IPN47 Meerhof, Zur Egge 25 58:44 184 0:31 9:37
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Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

SHADOW - Hauptergebnis
Berechnung: 2024PAV01486 Gesamtbelastung

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal Erwartet
[h/a] [h/a]
HSK 8694 TLF ENERCON E-126 EP4 TES 4200 127.0 'O! NH: 135,0 m (Ges:198,5 m) (53) 119:15  25:58

HSK 9974491.31 Kaespb ENERCON E-66/18.70 1800 70.0 !O! NH: 98,0 m (Ges:133,0 m) (104) 9:27 1:53
HSK 9990371 D3 ENERCON E-115 3000 115.7 !O! NH: 135,4 m (Ges:193,3 m) (16) 5:20 1:07

HSK Heul2 NORDEX N149/5.7 5700 149.0 !0! NH: 164,0 m (Ges:238,5 m) (349) 2:25 0:32

HSK HRO1 ENERCON E-115 3000 115.7 !O! NH: 149,0 m (Ges:206,9 m) (358) 13:23 2:28

HSK HRO2 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (359)  31:23 5:32
HSK HRO3 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (357) 173:56  30:36
HSK HRO4 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (356)  33:13 5:50
HSK HRO5 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (355) 174:13  27:06
HSK HR06 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (353)  37:00 5:35
HSK HRO7 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (354) 0:00 0:00
HSK HR08 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (351) 0:00 0:00
HSK HR10 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (350) 0:00 0:00
HSK HR12 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (352) 110:18  16:30
HSK HR13 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (360)  53:12 7:57
HSK HR14 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (361) 9:25 1:54

HSK HR15 ENERCON E-138 EP3 E3 4260 138.3 0! NH: 160,0 m (Ges:229,1 m) (362) 0:00 0:00

HSK MEO1 E-126 EP3 44:13 9:15

HSK MEO2 E-126 EP3 13:49 2:35

HSK MEO3 E-126 EP3 14:17 2:39

HSK MEO5 E-138 EP3 25:10 6:34

HSK MEO6 E-138 EP3 19:27 4:33

HSK MEO7 E-138 EP3 37:16 9:12

HSK MEO8a E-126 EP3 109:16  26:49

HSK MEO08b E-126 EP3 116:26  27:32

HSK MEQ9 E-138 EP3 40:27 9:45

HSK ME10 E-138 EP3 25:14 5:51

HSK ME11 E-138 EP3 24:41 6:44

HSK ME17 E-138 EP3 56:37  14:19

HSK ME18 E-138 EP3 15:08 3:53

HSK ME20 E-138 EP3 15:18 3:08

KB1 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 160,0 m (Ges:240,0 m) (284) 0:00 0:00

KB2 ENERCON E-138 EP3 E3 4260 138.3 !0! NH: 160,0 m (Ges:229,1 m) (363) 36:12 9:05

PD 40634-18 (03) (V) Nordex N149/4.5 57:04 6:29
PD 40639-23 (WEA 01) Nordex N149/5.X 27:44 5:29
PD 40640-23 (WEA 02) Nordex N163/6.X 12:23 2:31
PD 41610-23 Ful Enercon E138 EP3 E3 75:57  19:54

PD 41610-23 Fi2 Enercon E-160 EP5 E5 88:51 12:30
TW 600 TW 600 7:38 1:25

Summen in Rezeptortabelle und WEA-Tabelle kdnnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.

Die Berechnung der Gesamtsumme fiir einen Rezeptor arbeitet mit einer gemittelten Richtungskorrektur fiir alle WEA, die an einem gegebenen Tag zur Beschattung beitragen. Wenn der Schattenwurf
durch mehrere WEA an einem Tag nicht gleichzeitig stattfindet, kann die so ermittelte Summe geringfiigig von der Summe der Beschattungszeiten abweichen, die fiir die individuellen WEA berechnet
werden.
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Projekt:

Marsberg-Meerhof

Beschreibung:

SHADOW - Hauptergebnis

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:18/4.1.254

Berechnung: 2024PAV01486 Gesamtbelastung mit Abschaltmodul

Annahmen fir Schattenwurfberechnung

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

Minimale relevante Sonnenhohe Uber Horizont 3°
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

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

Schattenabschaltung fir spez. WEA

Eine WEA wird nicht berucksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:

DHM: Héhenlinien: CONTOURLINE_ONLINEDATA_2.wpo (1)
Rasterauflésung: 1,0 m

Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 32
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* Existierende WEA s Schattenrezeptor

WEA

WEA-Typ Schattendaten

Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn-  Rotor- NH Beschatt.- U/min
tu- leistung durch- Bereich
ell messer
[m] kwl [m]  [m] [m]  [U/min]

HSK 8694 TLF 489.214 5.706.973 398,7 ENERCON E-... Ja ENERCON E-126 EP4 TES-4.200 4200 127,0 135,0 2.108 11,6
HSK 9974491.31 Kaespb 487.658 5.707.330 380,0 ENERCON E-... Nein ENERCON E-66/18.70-1.800 1.800 70,0 98,0 1.486 22,0
HSK 9990371 D3 488.945 5.708.387 376,6 ENERCON E-... Nein ENERCON E-115-3.000 3.000 115,7 1354 2.067 12,4
HSK Heul2 487.995 5.708.375 360,0 NORDEX N14...Ja  NORDEX N149/5.7-5.700 5,700 149,0 164,0 1.805 10,7
HSK HRO1 488.113 5.706.517 400,0 ENERCON E-... Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
HSK HR02 488.618 5.706.413 410,0 ENERCON E-... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR03 489.237 5.706.505 404,9 ENERCON E-... Ja  ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR04 488.944 5.705.964 423,3 ENERCON E-... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR0O5 489.456 5.706.076 418,4 ENERCON E-... Ja  ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR06 489.315 5.705.493 430,0 ENERCON E-... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HRO7 488.851 5.705.198 426,9 ENERCON E-... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR08 489.063 5.704.850 425,3 ENERCON E-... Ja  ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR10 488.571 5.704.712 422,4 ENERCON E-... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR12 489.901 5.705.630 424,1 ENERCON E-... Ja  ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR13 490.007 5.705.235 437,6 ENERCON E-... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR14 489.581 5.704.952 440,2 ENERCON E-... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 166,6 1.781 9,6
HSK HR15 489.218 5.704.487 443,5 ENERCON E-... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 11,1
HSK MEO1 488.806 5.706.938 398,8 E-126 EP3 Ja ENERCON E-126 EP3-4.000 4.000 127,0 135,3 1.746 10,8
HSK MEO2 488.279 5.706.974 390,0 E-126 EP3 Ja  ENERCON E-126 EP3-4.000 4.000 127,0 1353 1.746 10,8
HSK MEO3 487.856 5.707.032 387,8 E-126 EP3 Ja ENERCON E-126 EP3-4.000 4.000 127,0 135,3 1.746 10,8
HSK MEO5 487.852 5.707.613 378,5 E-138 EP3 Ja  ENERCON E-138 EP3 E2-4.200 4200 138,0 160,0 1.689 10,8
HSK MEO6 488.281 5.707.505 380,0 E-138 EP3 Ja  ENERCON E-138 EP3 E2-4.200 4200 138,0 160,0 1.689 10,8
HSK MEO7 488.710 5.707.414 385,2 E-138 EP3 Ja ENERCON E-138 EP3 E2-4.200 4,200 138,0 160,0 1.689 10,8
HSK MEO8a 489.122 5.707.583 384,6 E-126 EP3 Ja  ENERCON E-126 EP3-4.000 4.000 127,0 1353 1.746 10,8
HSK MEO8b 489.152 5.707.285 390,0 E-126 EP3 Ja ENERCON E-126 EP3-4.000 4.000 127,0 135,3 1.746 10,8
HSK MEO9 488.875 5.707.885 376,7 E-138 EP3 Ja  ENERCON E-138 EP3 E2-4.200 4200 138,0 160,0 1.689 10,8
HSK ME10 488.556 5.708.014 370,0 E-138 EP3 Ja  ENERCON E-138 EP3 E2-4.200 4200 138,0 160,0 1.689 10,8
HSK ME11 488.126 5.708.050 369,7 E-138 EP3 Ja ENERCON E-138 EP3 E2-4.200 4,200 138,0 160,0 1.689 10,8
HSK ME17 487.559 5.707.825 373,7 E-138 EP3 Ja  ENERCON E-138 EP3 E2-4.200 4200 138,0 160,0 1.689 10,8
HSK ME18 488.584 5.707.684 378,2 E-138 EP3 Ja ENERCON E-138 EP3 E2-4.200 4.200 138,0 160,0 1.689 10,8
HSK ME20 488.004 5.707.318 380,0 E-138 EP3 Ja  ENERCON E-138 EP3 E2-4.200 4200 138,0 160,0 1.689 10,8
KB1 487.863 5.704.130 444,9 ENERCON E-... Ja ENERCON E-160 EP5 E3 R1-5.560 5.560 160,0 160,0 1.781 9,6
KB2 488.376 5.704.361 433,0 ENERCON E-... Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 11,1
PD 40634-18 (03) (V) 486.272 5.706.606 383,7 Nordex N149...Ja  NORDEX N149/4.0-4.5-4.500 4500 149,0 164,0 1.805 10,7
PD 40639-23 (WEA 01) 485.763 5.707.208 363,1 Nordex N149... Ja NORDEX  N149/5.X-5.700 5.700 149,0 164,0 1.805 10,7
PD 40640-23 (WEA 02)  485.172 5.707.245 360,0 Nordex N163... Ja  NORDEX N163/6.X-7.000 7.000 163,0 1640 1.784 10,7
PD 41610-23 Ful 487.387 5.707.465 375,5 Enercon E138...Ja ENERCON E-138 EP3 E3-4.260 4.260 138,3 160,0 1.686 11,1

(Fortsetzung nachste Seite)...

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

windrro

17.02.2025 23:18 /1



Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:18/4.1.254

SHADOW - Hauptergebnis
Berechnung: 2024PAV01486 Gesamtbelastung mit Abschaltmodul

...(Fortsetzung von vorheriger Seite)

WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn-  Rotor- NH Beschatt.- U/min
tu- leistung durch- Bereich
ell messer
[m] [kw]  [m] [m] [m] [U/min]
PD 41610-23 Fu2 487.141 5.706.941 380,0 Enercon E-16... Nein ENERCON E-160 EP5 E3-5.560 5.560 160,0 166,6 1.781 9,6
TW 600 487.937 5.703.817 441,8 TW 600 Nein TACKE TW 600-600/200 600 43,0 50,0 918 27,0
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z  Breite HOhe Hohe Neigung des  Ausrichtungsmodus Augenhdhe (ZVI)
0.Gr. Fensters 0.Gr.
[m]  [m] [m] [m] [°] [m]
IPNO1 Bad Wunnenberg, Auf der Koértge 6 486.786 5.707.423 370,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPNO2 Bad Wiunnenberg, Auf der Kértge 4 486.736 5.707.479 370,0 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN12 Essentho, In den Stricken 30 487.495 5.703.938 430,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN23 Oesdorf, Zum Kesselberg 15 490.974 5.705.828 359,12 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1
IPN26 Meerhof, Sintfeldstralle 28 490.333 5.706.752 410,0 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN27 Meerhof, Im Kesperbusch 1 489.760 5.707.341 391,7 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN28 Meerhof, Sintfeldstralle 33 490.088 5.706.836 406,4 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN31 Meerhof, Taubenweg 2 490.620 5.706.966 410,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN32 Meerhof, Laurentiusstrafie 10 490.561 5.707.019 410,0 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1
IPN33 Meerhof, Dalheimer Stral3e 1 490.672 5.706.887 409,12 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN34 Meerhof, Zur Egge 29 490.960 5.706.676 420,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN35 Meerhof, Elsterweg 2 490.578 5.707.293 4115 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN36 Meerhof, Drosselgasse 18 490.290 5.707.254 402,4 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN37 Meerhof, Zur Egge 19 490.839 5.706.768 4154 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1
IPN38 Meerhof, Dalheimer Stral3e 20 490.561 5.707.211 411,7 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN42 Meerhof, Drosselgasse 24 490.244 5.707.335 400,9 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN43 Meerhof, Drosselgasse 14 490.312 5.707.184 402,2 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN44 Meerhof, Drosselgasse 2 490.417 5.706.950 401,8 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
IPN45 Meerhof, Zur Egge 3 490.681 5.706.800 410,4 0,1 0,1 2,0 90,0 "Gewé&chshaus-Modus" 2,1
IPN46 Oesdorf, Zum Kesselberg 20 490.912 5.706.180 411,4 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
IPN47 Meerhof, Zur Egge 25 490.820 5.706.494 420,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1

Berechnungsergebnisse

Schattenrezeptor
astron. max. mégl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag Vermiedene Stunden Vermiedene Tage
pro Jahr pro Jahr

[h/a] [d/a] [h/d] [h/a] [d/a]
IPNO1* Bad Wiinnenberg, Auf der Kértge 6 292:28 365 1:19 5:46
IPNO2* Bad Wiinnenberg, Auf der Kortge 4 276:10 365 1:16 5:30
IPN12* Essentho, In den Stricken 30 7:38 28 0:22 36:12 71
IPN23* Oesdorf, Zum Kesselberg 15 0:00 0 0:00 45:03 111
IPN26* Meerhof, Sintfeldstralle 28 38:55 146 0:26 73:30 154
IPN27* Meerhof, Im Kesperbusch 1 213:22 258 1:24 62:05 93
IPN28* Meerhof, Sintfeldstrae 33 67:34 164 0:34 101:14 161
IPN31* Meerhof, Taubenweg 2 18:18 84 0:21 25:12 75
IPN32* Meerhof, Laurentiusstrae 10 20:22 87 0:22 28:23 84
IPN33* Meerhof, Dalheimer Strafle 1 16:57 82 0:20 30:33 101
IPN34* Meerhof, Zur Egge 29 3:14 19 0:15 41:09 138
IPN35* Meerhof, Elsterweg 2 23:25 121 0:21 34:01 102
IPN36* Meerhof, Drosselgasse 18 53:35 148 0:37 36:34 97
IPN37* Meerhof, Zur Egge 19 4:18 24 0:17 43:50 127
IPN38* Meerhof, Dalheimer Strale 20 19:32 100 0:21 35:56 109
IPN42* Meerhof, Drosselgasse 24 59:37 153 0:41 28:07 83
IPN43* Meerhof, Drosselgasse 14 51:15 148 0:34 42:38 104
IPN44* Meerhof, Drosselgasse 2 32:52 120 0:24 44:23 103
IPN45* Meerhof, Zur Egge 3 17:15 85 0:20 39:56 116
IPN46* Oesdorf, Zum Kesselberg 20 4:43 29 0:16 69:30 174
IPN47* Meerhof, Zur Egge 25 4:29 25 0:17 54:15 159

* Rezeptoren, an denen Schattenwurf durch Abschaltung reduziert ist.
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Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:18/4.1.254

SHADOW - Hauptergebnis
Berechnung: 2024PAV01486 Gesamtbelastung mit Abschaltmodul
Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal  Angehalten wg.
Schattenabschaltung
[h/a] [h/a]

HSK 8694 TLF ENERCON E-126 EP4 TES 4200 127.0 !O! NH: 135,0 m (Ges:198,5 m) (53) 119:15
HSK 9974491.31 Kaespb ENERCON E-66/18.70 1800 70.0 !O! NH: 98,0 m (Ges:133,0 m) (104) 9:27
HSK 9990371 D3 ENERCON E-115 3000 115.7 !O! NH: 135,4 m (Ges:193,3 m) (16) 5:20
HSK Heul2 NORDEX N149/5.7 5700 149.0 !0! NH: 164,0 m (Ges:238,5 m) (349) 2:25

HSK HRO1 ENERCON E-115 3000 115.7 !0! NH: 149,0 m (Ges:206,9 m) (358) 0:00 13:23

HSK HRO2 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (359) 0:00 31:23

HSK HRO3 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (357) 0:00 173:56

HSK HRO4 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (356) 0:00 33:13

HSK HRO5 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (355) 0:00 174:13

HSK HR06 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (353) 0:00 37:00

HSK HRO7 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (354) 0:00
HSK HR08 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (351) 0:00
HSK HR10 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (350) 0:00

HSK HR12 ENERCON E-160 EP5 E3 R1 5560 160.0 !0! NH: 166,6 m (Ges:246,6 m) (352)  0:00 110:18
HSK HR13 ENERCON E-160 EP5 E3 R1 5560 160.0 !0! NH: 166,6 m (Ges:246,6 m) (360)  0:00 53:12
HSK HR14 ENERCON E-160 EP5 E3 R1 5560 160.0 !0! NH: 166,6 m (Ges:246,6 m) (361)  0:00 9:25
HSK HR15 ENERCON E-138 EP3 E3 4260 138.3 10! NH: 160,0 m (Ges:229,1 m) (362) 0:00
HSK MEO1 E-126 EP3 44:13
HSK MEO2 E-126 EP3 13:49
HSK MEO3 E-126 EP3 14:17
HSK MEO5 E-138 EP3 25:10
HSK MEO6 E-138 EP3 19:27
HSK MEO7 E-138 EP3 37:16
HSK MEO8a E-126 EP3 109:16
HSK MEO8b E-126 EP3 116:26
HSK MEO9 E-138 EP3 40:27
HSK ME10 E-138 EP3 25:14
HSK ME11 E-138 EP3 24:41
HSK ME17 E-138 EP3 56:37
HSK ME18 E-138 EP3 15:08
HSK ME20 E-138 EP3 15:18
KB1 ENERCON E-160 EP5 E3 R1 5560 160.0 10! NH: 160,0 m (Ges:240,0 m) (284)  0:00
KB2 ENERCON E-138 EP3 E3 4260 138.3 10! NH: 160,0 m (Ges:229,1 m) (363) 0:00 36:12
PD 40634-18 (03) (V) Nordex N149/4.5 57:04
PD 40639-23 (WEA 01) Nordex N149/5.X 27:44
PD 40640-23 (WEA 02) Nordex N163/6.X 12:23
PD 41610-23 Fiil Enercon E138 EP3 E3 75:57
PD 41610-23 Fii2 Enercon E-160 EP5 E5 88:51
TW 600 TW 600 7:38

Summen in Rezeptortabelle und WEA-Tabelle kdnnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.
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Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:18/4.1.254

SHADOW - Schattenabschaltung: WEA-Abschaltkalender

Berechnung: 2024PAV01486 Gesamtbelastung mit Abschaltmodul ~WEA: HSK HRO1 - ENERCON E-115 3000 115.7 'O! NH: 149,0 m (Ges:206,9 m) (358)
Schattenabschaltung fur spez. WEA

Januar Februar Marz April Mai Juni Juli August September Oktober November Dezember
1 08:40-08:51 18:28-18:38 08:07-08:22
2 08:38-08:52 18:29-18:36 08:06-08:23
3 08:38-08:54 18:30-18:33 08:06-08:24
4 08:37-08:54 08:05-08:23
5 08:36-08:54 08:06-08:24
6 08:36-08:54 08:06-08:24
7 08:37-08:55 08:07-08:24
8 08:36-08:54 08:08-08:23
9 08:37-08:53 08:09-08:23
10 08:37-08:52 17:53-17:54 08:10-08:22
11 16:59-17:03 08:38-08:52 [17:51-17:56 08:12-08:21
12 16:57-17:05 08:39-08:50 [17:50-17:58 08:16-08:18
13 16:55-17:07 08:41-08:48 [17:48-17:59
14 16:54-17:08 17:48-18:01
15 16:54-17:08 17:48-18:01
16 16:54-17:08 17:49-18:00
17 16:54-17:08 17:49-17:58
18 16:54-17:08 17:53-17:54
19 16:55-17:07
20 16:56-17:06
21 16:59-17:03 17:28-17:35
22 17:26-17:37
23 17:25-17:38
24 17:23-17:37
25 16:23-16:38
26 18:33-18:40 (16:23-16:38
27 18:31-18:42 (16:23-16:38
28 18:29-18:42 (16:24-16:37
29 18:29-18:42 (16:25-16:36 08:10-08:19
30(08:43-08:46 18:28-18:40 (16:26-16:34 08:08-08:20
31|08:41-08:50 08:07-08:21
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Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:18/4.1.254
SHADOW - Schattenabschaltung: WEA-Abschaltkalender

Berechnung: 2024PAV01486 Gesamtbelastung mit Abschaltmodul ~WEA: HSK HR02 - ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (359)
Schattenabschaltung fur spez. WEA

Januar Februar Mérz April Mai Juni Juli August September Oktober November Dezember
1 15:59-16:25 [17:25-17:37 17:58-18:35 15:36-15:49
2 15:59-16:24 |17:22-17:38 17:57-18:35 15:33-15:50
3 15:59-16:24 [17:21-17:39 17:55-18:33 15:32-15:51
4 16:00-16:25 [17:20-17:41 17:55-18:31 15:31-15:52
5 16:00-16:24 [17:19-17:41 17:54-18:29 15:30-15:53
6 16:01-16:23 [17:18-17:41 18:18-18:26 17:53-18:17 (15:30-15:54
7 16:02-16:22 |17:44-17:49 17:17-17:41 17:53-18:17 15:30-15:54
8 16:04-16:22 [17:17-17:51 17:54-18:17 15:30-15:55
9 16:05-16:21 [17:17-17:53 17:54-18:16 15:30-15:55
10 16:07-16:19 [17:17-17:54 17:54-18:14 15:30-15:56
11 16:12-16:14 [17:18-17:56 17:55-18:13 15:30-15:56
12 17:19-17:56 17:57-18:11 15:30-15:56
13 17:19-17:55 18:00-18:09 15:31-15:56
14 17:35-17:55 17:21-17:34 15:30-15:55
15 17:35-17:55 17:24-17:31 15:31-15:54
16 17:35-17:55 15:32-15:54
17 17:35-17:53 15:33-15:54
18 17:37-17:52 15:34-15:53
19 17:39-17:50 15:36-15:53
20(16:06-16:11 17:42-17:44 15:37-15:51
21(16:04-16:14 15:39-15:49
22(16:03-16:17 15:42-15:47
23(16:01-16:18
24(16:00-16:19 18:23-18:33
25(15:59-16:20 18:20-18:34
26(15:59-16:21 18:18-18:35
27(15:59-16:23 18:17-18:36
28(15:58-16:23 18:16-18:36
29(15:59-16:24 18:15-18:36 18:03-18:14
30(15:58-16:24 17:59-18:35
31{15:58-16:24 15:40-15:45
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Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:18/4.1.254

SHADOW - Schattenabschaltung: WEA-Abschaltkalender

Berechnung: 2024PAV01486 Gesamtbelastung mit Abschaltmodul

Schattenabschaltung fur spez. WEA

=
O ©OWoO~NOOULSWNE

PP
[REES

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Januar

14:24-15:04
14:25-15:04
14:25-15:04
14:25-15:05
14:26-15:06
14:26-15:06
14:27-15:07
14:27-15:07
14:27-15:07
14:28-15:08
14:29-15:08
14:29-15:08
14:29-15:08
14:30-15:08
14:30-15:08
14:31-15:08
14:32-15:08
14:33-15:08
16:01-16:11 14:34-15:08
16:00-16:13 14:35-15:08
15:59-16:15 14:36-15:08
15:57-16:16 14:37-15:08
15:57-16:18 14:38-15:07
15:56-16:19 14:39-15:07
15:55-16:20 14:40-15:05
15:55-16:21 14:42-15:04
15:56-16:25 14:45-15:03
15:55-16:29 14:47-15:01
15:55-16:32 14:54-14:55
15:55-16:33
15:54-16:34

Februar

15:55-16:36

15:55-16:36

16:43-16:46 15:55-16:40
15:56-16:50

15:57-16:51

15:57-16:53

15:58-16:55

15:58-16:57

16:00-17:00

16:02-17:01

16:04-17:03

16:07-17:04
16:12-17:05
16:13-17:05
16:14-17:05

16:16-17:06

16:18-17:06

16:21-17:05
16:23-17:05

17:10-17:19 16:25-17:05
17:08-17:22 16:26-17:04
17:06-17:24 16:44-17:03 16:28-16:43
17:04-17:24 16:44-17:00 16:31-16:40
16:47-17:26

16:54-17:30

16:52-17:32

16:51-17:33

16:49-17:34

Méarz

16:48-17:34
16:47-17:39

16:46-17:41

16:45-17:43
16:45-17:44
16:44-17:44
16:44-17:48

16:44-17:51

16:44-17:53
16:43-17:54
16:44-17:56
16:44-17:58
16:44-17:59

16:45-18:01

16:46-18:03
17:18-18:05 16:47-17:17
17:17-18:06 16:48-17:14
17:17-18:08 16:50-17:12
17:17-18:10 16:53-17:10
17:17-18:11 16:56-17:04
17:17-18:12

17:18-18:12

17:20-18:11

17:51-18:10 17:20-17:42
18:13-18:20 17:52-18:09 17:22-17:40
18:11-18:22 17:53-18:08 17:25-17:37
18:08-18:23 17:54-18:04
18:07-18:25

19:06-19:27

19:05-19:27

19:04-19:28
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April

19:04-19:28
19:05-19:27
19:04-19:26
19:04-19:25
19:05-19:24
19:07-19:23
19:08-19:21
19:11-19:16

19:44-19:48
19:40-19:50
19:37-19:50
19:36-19:52
19:35-19:54
19:34-19:55
19:34-19:55
19:34-19:55
19:33-19:55
19:34-19:55
19:34-19:54
19:34-19:53
19:35-19:52
19:36-19:51
19:37-19:49
19:41-19:45

17.02.2025 23:22 /3

WEA: HSK HRO3 - ENERCON E-160 EP5 E3 R1 5560 160.0 !0! NH: 166,6 m (Ges:246,6 m) (357)

Mai Juni

winds;



Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer

wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Schattenabschaltung: WEA-Abschaltkalender

Berechnung: 2024PAV01486 Gesamtbelastung mit Abschaltmodul
Schattenabschaltung fur spez. WEA

Juli August

1

2

3

4

5

6

7

8

9
10
11
12
13
14
15
16
17 19:46-19:53
18 19:44-19:56
19 19:41-19:57
20 19:40-19:58
21 19:39-19:58
22 19:38-19:59
23 19:37-19:59
24 19:37-19:59
25 19:36-19:58
26 19:37-19:58
27 19:36-19:57
28 19:37-19:55
29 19:37-19:53
30 19:38-19:51
31 19:39-19:48

September

19:43-19:47

19:08-19:13

19:05-19:17

19:03-19:19

19:01-19:19

19:00-19:20

18:58-19:20

18:58-19:20

18:57-19:20

18:57-19:20

18:56-19:19

18:57-19:17

18:56-19:15

18:57-19:13 18:44-18:53
18:59-19:11 18:42-18:56 18:15-18:24
19:00-19:08 18:40-18:56 18:10-18:27
18:39-18:57 18:08-18:29
18:31-18:57 18:05-18:29
18:04-18:57

18:02-18:57

18:01-18:56
18:01-18:54 17:37-17:52
18:00-18:51 17:33-17:54
17:59-18:50 17:31-17:56
17:59-18:47 17:29-17:58
17:27-18:45

17:26-18:42

17:24-18:40

WEA: HSK HRO3 - ENERCON E-160 EP5 E3 R1 5560 160.0 !0! NH: 166,6 m (Ges:246,6 m) (357)

Oktober

17:23-18:38
17:23-18:36
17:21-18:33
17:21-18:31
17:21-18:29
17:20-18:25
17:20-18:21
17:20-18:20
17:20-18:19
17:20-18:17
17:20-18:15
17:21-18:11
17:22-18:08
17:22-18:06
17:24-18:05
17:25-18:03
17:22-18:01
17:17-17:56
17:35-17:55 17:15-17:32 17:00-17:12
17:37-17:54 16:58-17:33
17:39-17:52 16:56-17:34
17:42-17:48 16:55-17:35
16:54-17:36
16:49-17:35
15:47-16:35
15:45-16:35
15:43-16:35
15:42-16:35
15:42-16:34
15:36-16:33
15:33-16:33
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Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:18/4.1.254

November Dezember
15:31-16:31 14:11-14:50
15:29-16:28 14:10-14:50
15:28-16:26 14:11-14:51
15:27-16:24 14:11-14:51
15:27-16:23 14:12-14:52
15:26-16:21 14:12-14:52
15:26-16:19 14:12-14:52
16:15-16:16 15:26-16:10 (14:14-14:53
15:26-16:07 14:14-14:53
15:26-16:07 14:14-14:54
15:26-16:06 14:14-14:54
15:27-16:05 14:15-14:54
15:26-16:02 14:25-14:28 (14:15-14:55
15:27-16:01 14:19-14:33 (14:16-14:55
15:28-15:57 14:17-14:35 (14:16-14:55
15:28-15:54 14:15-14:37 (14:17-14:56
15:29-15:54 14:14-14:39 (14:18-14:57
15:30-15:53 14:13-14:41 (14:18-14:56
15:32-15:53 14:13-14:42 (14:18-14:57
15:32-15:51 14:11-14:42 (14:19-14:58
15:34-15:51 14:11-14:43 (14:19-14:58
15:36-15:50 14:11-14:44 (14:20-14:59
15:38-15:48 14:11-14:45 (14:20-14:59
14:11-14:46 14:20-14:59
14:10-14:46 14:22-15:00
14:10-14:47 14:22-15:01
14:10-14:48 14:22-15:01
14:10-14:48 14:22-15:01
14:10-14:49 14:23-15:02
14:10-14:49 14:23-15:02

14:24-15:03

17.02.2025 23:22 / 4 winder



Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:18/4.1.254
SHADOW - Schattenabschaltung: WEA-Abschaltkalender

Berechnung: 2024PAV01486 Gesamtbelastung mit Abschaltmodul ~WEA: HSK HR04 - ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (356)
Schattenabschaltung fur spez. WEA

Januar Februar Marz April Mai Juni Juli August September Oktober November Dezember
1 16:05-16:40 15:38-16:27
2 16:05-16:41 15:36-16:24
3 16:04-16:42 15:35-16:23
4 16:05-16:43 15:35-16:21
5 16:05-16:44 15:35-16:13
6 16:05-16:44 15:35-16:13
7 16:05-16:51 15:35-16:13
8 16:06-16:54 15:35-16:13
9 16:07-16:56 15:36-16:12
10 16:08-16:57 15:36-16:11
11 16:09-16:58 15:37-16:10
12 16:11-16:58 15:38-16:08
13 16:27-16:59 16:13-16:25 15:38-15:59 (14:32-14:37
14 16:29-16:59 16:17-16:21 15:39-15:58 |14:31-14:39
15 16:36-16:59 15:40-15:58 |14:31-14:40
16 16:36-16:59 15:42-15:57 |14:31-14:41
17 16:36-16:59 15:44-15:55 |14:32-14:42
18 16:37-16:58 15:48-15:52 |14:31-14:42
19 16:37-16:57 17:15-17:21 14:32-14:43
20 16:38-16:56 17:11-17:24 14:32-14:44
21 16:40-16:55 17:10-17:26 14:32-14:44
22 16:42-16:53 17:08-17:27 14:33-14:45
23 17:07-17:28 14:33-14:45
24|16:14-16:18 17:06-17:28 14:33-14:45
25|16:10-16:21 16:05-16:28 14:35-14:46
26|16:09-16:24 16:05-16:28 14:35-14:46
27(16:08-16:26 16:01-16:29 14:36-14:46
28]16:07-16:27 15:58-16:28 15:45-15:52 14:37-14:46
29|16:07-16:28 15:56-16:28 15:42-15:55 14:38-14:46
30|16:06-16:36 15:40-16:28 14:39-14:45
31|16:05-16:38 15:38-16:27 14:42-14:44

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.02.2025 23:22/ 5 win d PR



Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:18/4.1.254
SHADOW - Schattenabschaltung: WEA-Abschaltkalender

Berechnung: 2024PAV01486 Gesamtbelastung mit Abschaltmodul ~WEA: HSK HRO5 - ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (355)
Schattenabschaltung fur spez. WEA

Januar Februar Marz April Mai Juni Juli August September Oktober November Dezember
1{14:41-15:48 15:44-16:39 15:09-15:41 [17:03-17:36 |18:49-19:09 17:54-18:13 15:27-16:24 14:39-15:37
2|14:42-15:49 15:45-16:40 15:09-15:40 |17:04-17:37 |18:50-19:07 17:53-18:14 15:23-16:22 14:38-15:37
3|14:43-15:49 15:45-16:41 15:10-15:39 |17:05-17:38 [18:51-19:04 17:51-18:14 15:20-16:21 14:39-15:37
4/14:44-15:50 15:46-16:43 15:13-15:38 |17:07-17:39 [18:55-19:00 17:50-18:15 15:19-16:20 14:48-15:02 |14:38-15:37
5|14: 15:47-16:44 15:14-15:37 |17:10-17:39 17:50-18:15 15:18-16:18 14:46-15:05 |14:39-15:38
6 15:48-16:48 15:16-15:35 [17:13-17:38 17:49-18:14 15:17-16:13 14:44-15:07 |14:34-15:38
7]14:54-15:53 14:51-14:53 |15:49-16:50 15:19-15:31 [17:13-17:38 17:49-18:14 15:16-16:13 14:42-15:08 |14:32-15:37
8|14:54-15:53 15:51-16:51 17:13-17:38 18:51-18:54 |17:49-18:14 15:16-16:12 14:41-15:10 |14:33-15:38
9]14:55-15:53 15:55-16:53 17:13-17:38 18:46-18:58 |17:43-18:14 15:15-16:11 14:40-15:11 |14:32-15:38
10]/14:56-15:55 15:57-16:54 17:13-17:36 18:44-19:00 |17:40-18:12 15:15-16:10 14:39-15:12 |14:32-15:38
11{14:57-15:55 15:58-17:01 17:14-17:36 18:41-19:01 |17:38-18:12 15:15-16:08 14:39-15:13 |14:31-15:38
12]14:58-15:55 15:58-17:04 17:15-17:35 18:40-19:02 |17:37-18:10 15:15-16:02 14:39-15:14 |14:31-15:38
13|14:59-15:56 15:58-17:06 17:16-17:32 18:39-19:02 |17:36-18:08 15:14-16:01 14:37-15:13 |14:31-15:38
14]15:01-15:56 15:59-17:07 17:18-17:30 18:38-19:02 |17:35-18:06 15:15-16:00 14:37-15:14 |14:32-15:39
15/16:00-16:04 15:01-15:59 116:00-17:08 18:37-19:02 |17:35-18:02 17:24-17:34 15:15-16:00 14:37-15:14 |14:32-15:39
16{15:01-16:07 16:01-17:09 18:37-19:02 |17:22-17:58 14:37-15:59 14:32-15:39
17]15:01-16:09 16:02-17:09 18:37-19:02 |17:20-17:57 14:37-15:58 14:33-15:40
18/15:01-16:11 16:28-17:10 16:04-16:25 18:36-19:01 |17:18-17:56 17:13-17:14 14:37-15:57 14:32-15:39
19]15:02-16:13 16:31-17:19 16:06-16:22 18:37-19:00 |17:07-17:55 14:38-15:56 14:33-15:40
20]15:02-16:14 16:32-17:21 16:10-16:19 |17:57-18:07 18:37-18:58 |17:05-17:55 14:37-15:51 14:34-15:41
21{15:03-16:15 16:33-17:23 17:54-18:10 18:38-18:57 |17:03-17:53 14:38-15:50 14:34-15:41
22|15:02-16:16 16:35-17:25 17:52-18:12 18:38-18:55 |17:02-17:51 16:39-16:50 14:38-15:50 14:35-15:42
23|15:03-16:21 16:37-17:24 17:50-18:12 18:40-18:53 |17:41-17:49 17:01-17:40 16:36-16:53 |14:39-15:50 14:35-15:42
24]15:03-16:23 16:47-17:25 17:49-18:12 18:45-18:49 |16:57-17:39 16:33-16:54 14:40-15:48 14:35-15:42
25]15:03-16:24 16:49-17:25 17:49-18:13 15:31-16:39 14:39-15:48 14:36-15:43
26(15:04-16:26 16:50-17:25 17:49-18:13 15:30-16:38 14:40-15:47 14:37-15:44
27]15:05-16:28 17:03-17:32 16:54-17:00 |17:47-18:12 15:29-16:37 15:40-15:44 14:41-15:39 |14:37-15:44
28(15:43-16:28 15:05-15:42 |17:03-17:35 17:48-18:12 15:28-16:36 14:41-15:36 14:38-15:45
29]15:06-16:29 18:48-19:12 18:00-18:09 |15:28-16:35 14:40-15:37 14:38-15:45
30]15:43-16:32 15:07-15:42 18:47-19:10 17:56-18:11 |15:27-16:33 14:39-15:36 14:39-15:46
31]15:43-16:36 15:07-15:41 18:48-19:10 16:26-16:29 15:27-16:24 14:40-15:47
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Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:18/4.1.254
SHADOW - Schattenabschaltung: WEA-Abschaltkalender

Berechnung: 2024PAV01486 Gesamtbelastung mit Abschaltmodul ~WEA: HSK HR06 - ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (353)
Schattenabschaltung fur spez. WEA

Januar Februar Marz April Mai Juni Juli August September Oktober November Dezember
1[15:06-15:30 17:00-17:15 18:12-18:23 14:53-15:15
2(15:06-15:31 17:02-17:13 14:53-15:15
3(15:06-15:30 17:06-17:09 14:54-15:16
4]15:07-15:31 14:53-15:16
5/15:08-15:32 14:54-15:17
6(15:08-15:32 14:54-15:18
7{15:09-15:32 14:54-15:18
8(15:09-15:32 14:55-15:19
9]15:09-15:32 14:55-15:19

10{15:11-15:33 14:55-15:20
11)15:11-15:33 17:38-17:46 14:56-15:20
12]15:12-15:32 17:35-17:43 17:35-17:48 14:56-15:21
13]15:13-15:32 17:31-17:45 17:32-17:49 14:56-15:21
14]115:14-15:32 17:30-17:46 17:31-17:50 14:57-15:21
15(15:15-15:31 17:29-17:48 17:31-17:50 14:58-15:22
16]15:16-15:31 17:28-17:48 17:30-17:51 14:58-15:23
17115:18-15:30 |17:07-17:11 (17:27-17:48 17:30-17:51 14:59-15:23 14:32-14:36
18]15:20-15:29 |17:03-17:15 (17:26-17:48 17:29-17:50 14:59-15:23 14:31-14:37
19 17:02-17:17 |17:27-17:48 18:18-18:28 |17:29-17:50 14:59-15:24 14:31-14:38
20 17:00-17:18 |17:26-17:46 18:15-18:29 |17:30-17:50 14:59-15:24 14:32-14:39
21 17:00-17:19 (17:26-17:46 18:13-18:30 |17:30-17:49 15:00-15:25 14:32-14:39
22 16:59-17:19 |17:27-17:45 18:11-18:30 |17:31-17:48 15:01-15:26 14:33-14:40
23 16:58-17:19 (17:28-17:43 18:11-18:31 |17:32-17:47 15:01-15:26 14:33-14:40
24 16:58-17:19 |17:30-17:41 18:10-18:31 |17:34-17:44 {14:57-15:06 [15:01-15:26 14:33-14:40
25 16:58-17:19 18:09-18:31 14:56-15:08 [15:03-15:27 14:35-14:41
26 16:58-17:18 18:09-18:30 14:55-15:10 (15:03-15:27 14:35-14:40
27 16:59-17:18 18:09-18:29 14:55-15:11 |15:03-15:27 14:37-14:40
28 17:00-17:17 18:09-18:29 14:54-15:12 (15:03-15:28
29 18:10-18:28 14:54-15:13 |15:04-15:28
30 18:10-18:25 14:53-15:13 |15:04-15:29
31 15:05-15:29
WindPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.02.2025 23:22 / 7 windrr ‘




Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16
DE-25813 Husum

Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Schattenabschaltung: WEA-Abschaltkalender

Berechnung: 2024PAV01486 Gesamtbelastung mit Abschaltmodul

Schattenabschaltung fur spez. WEA

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:18/4.1.254

WEA: HSK HR12 - ENERCON E-160 EP5 E3 R1 5560 160.0 '0! NH: 166,6 m (Ges:246,6 m) (352)

Januar Februar Mérz April Mai Juni Juli August September Oktober November Dezember
1[15:36-15:49 14:41-15:33 (15:42-16:09 [16:32-16:56 (18:12-18:41 14:53-15:40 14:35-14:49
2[15:36-15:50 14:42-15:34 (15:43-16:09 |16:33-16:54 [18:12-18:40 14:53-15:40 14:34-14:50
3|15:35-15:50 14:43-15:33 |15:43-16:08 |16:36-16:52 |18:12-18:38 14:54-15:40 14:34-14:52
4[15:35-15:52 14:45-15:34 |15:45-16:07 |16:39-16:49 |18:14-18:37 15:20-15:32 14:53-15:40 14:33-14:52
5(14:47-15:52 15:47-16:06 18:16-18:35 18:19-18:24 15:18-15:34 14:34-15:40
6]14:47-15:54 15:48-16:04 18:18-18:33 18:14-18:29 15:16-15:36 14:33-15:40
7114:48-15:55 15:51-16:01 18:23-18:28 18:11-18:30 15:15-15:37 15:22-15:39 14:33-15:21
8/15:09-15:55 14:49-15:08 18:09-18:32 15:14-15:38 15:23-15:40 14:33-15:22
9/15:09-15:56 14:50-15:08 18:07-18:32 15:13-15:39 15:24-15:39 14:32-15:22

10|15:11-15:57 14:52-15:08 18:06-18:33 [17:11-17:25 |15:13-15:40 15:25-15:39 14:31-15:23
11]15:11-15:58 14:53-15:07 |16:43-16:48 18:04-18:33 |17:09-17:27 (15:13-15:41 15:26-15:39 14:31-15:23
1215:11-15:59 14:55-15:06 [16:39-16:52 18:03-18:34 (17:07-17:29 [15:12-15:42 15:27-15:39 14:30-15:23
13]15:12-15:59 14:57-15:04 |16:36-16:55 18:02-18:33 |17:04-17:29 (15:11-15:41 15:28-15:38 14:30-15:24
14]15:13-16:00 16:34-16:56 18:02-18:34 |17:03-17:30 [15:11-15:42 15:29-15:38 14:31-15:24
15|15:13-16:01 16:33-16:58 18:00-18:33 [17:02-17:31 |15:12-15:42 15:31-15:38 14:31-15:25
16/15:14-16:03 16:32-16:59 18:00-18:33 |17:02-17:32 (15:12-15:42 15:32-15:38 14:31-15:25
17|15:15-16:04 16:31-16:59 18:01-18:33 (17:01-17:32 [15:12-15:43 15:33-15:36 14:32-15:25
18]15:36-16:05 15:17-15:35|16:31-17:00 |17:24-17:36 18:00-18:32 |17:00-17:32 (15:13-15:43 14:31-15:26
19]15:36-16:06 15:18-15:35|16:30-17:01 |17:21-17:39 18:00-18:31 |17:00-17:32 (15:13-15:43 14:32-15:26
20]15:37-16:06 15:20-15:34 |116:30-17:01 (17:18-17:40 18:00-18:30 [17:00-17:32 |15:12-15:42 15:01-15:03 |14:32-15:26
21|15:37-16:07 15:22-15:33 |16:29-17:01 [17:17-17:42 18:01-18:29 |17:00-17:32 15:12-15:42 14:58-15:08 |14:33-15:27
22|15:37-16:07 15:26-15:28 |16:29-17:01 (17:16-17:43 18:01-18:27 (17:00-17:31 [15:13-15:42 14:56-15:10 |14:33-15:27
23|15:38-16:08 16:29-17:00 |17:14-17:43 18:02-18:26 |17:01-17:31 [15:13-15:43 14:55-15:12 |14:34-15:28
24]15:39-16:09 16:29-17:00 |17:13-17:44 18:04-18:24 |17:00-17:29 [15:13-15:42 14:54-15:12 |14:34-15:28
25]15:38-16:09 16:29-17:00 [17:12-17:44 18:06-18:20 [16:01-16:29 |14:54-15:42 14:35-15:30
26(15:39-16:09 16:30-16:59 |17:12-17:45 18:11-18:15 |16:02-16:28 14:53-15:42 15:39-15:41 14:35-15:30
27(15:39-16:09 16:31-16:59 (17:11-17:44 16:03-16:27 |14:54-15:42 15:38-15:42 14:36-15:30
28|15:40-16:10 16:32-16:58 |17:11-17:44 16:04-16:25 [14:53-15:41 15:37-15:43 14:37-15:31
29|15:40-16:09 18:11-18:44 16:06-16:24 |14:53-15:40 14:38-14:45 |15:37-15:45 14:37-15:31
30(15:41-16:10 18:10-18:42 16:09-16:21 [14:53-15:40 14:36-14:47 |15:36-15:46 14:38-15:32
31|15:41-16:09 18:11-18:42 15:36-15:47 14:39-15:32

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:18/4.1.254
SHADOW - Schattenabschaltung: WEA-Abschaltkalender

Berechnung: 2024PAV01486 Gesamtbelastung mit Abschaltmodul WEA: HSK HR13 - ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (360)
Schattenabschaltung fur spez. WEA

Januar Februar Marz April Mai Juni Juli August September Oktober November Dezember
1(14:44-15:02 15:33-15:54 [16:12-16:41 15:08-15:30
2|14:45-15:02 15:34-15:53 [16:12-16:41 15:09-15:29
3]15:30-15:36 14:45-15:02 |15:36-15:51 (16:13-16:40 15:10-15:29
4]15:29-15:39 14:46-15:02 (15:39-15:49 |16:15-16:39 15:11-15:29 14:37-14:43
5/15:28-15:40 14:47-15:01 16:16-16:37 15:13-15:29 14:36-14:46
6]15:28-15:42 14:49-15:01 16:17-16:34 17:00-17:04 15:14-15:28 14:35-14:47
7]15:27-15:43 14:51-15:01 16:21-16:31 16:55-17:09 (15:08-15:19 |15:15-15:27 14:34-14:48
8|15:27-15:44 14:53-14:59 16:52-17:11 (15:06-15:22 |15:16-15:26 14:34-14:50
9/15:26-15:45 16:50-17:13 [15:05-15:24 |15:19-15:26 14:34-14:51
10|15:27-15:47 16:48-17:13 (15:04-15:25 |14:34-14:51
11]15:26-15:48 16:47-17:14 (15:03-15:26 |14:34-14:52
12]15:26-15:49 16:46-17:15 [15:01-15:26 |14:34-14:53
13]15:25-15:49 16:44-17:15 (15:01-15:27 |14:34-14:54
14]15:25-15:50 16:44-17:15 (15:00-15:28 |14:34-14:54
15]15:25-15:51 16:23-16:33 16:44-17:15 [15:00-15:28 |14:34-14:55
16]15:25-15:52 16:20-16:36 16:43-17:15 [15:00-15:29 |14:35-14:56
17]15:25-15:52 16:18-16:38 16:43-17:15 (15:01-15:30 |14:34-14:56
18]15:25-15:53 16:16-16:40 16:43-17:14 (15:01-15:30 |14:35-14:57
19]15:25-15:54 16:15-16:41 16:43-17:14 (15:01-15:30 |14:36-14:57
20]15:26-15:55 16:14-16:42 16:43-17:13 [15:01-15:30 |14:36-14:57
21]15:26-15:55 16:13-16:43 16:44-17:13 (15:01-15:30 |14:36-14:58
22]15:26-15:55 16:13-16:43 16:45-17:12 (15:02-15:31 |14:36-14:58
23|15:26-15:55 16:11-16:43 16:46-17:11 (15:02-15:31 |14:38-14:59
24]15:27-15:56 16:11-16:43 16:46-17:09 [15:02-15:30 |14:38-14:59
25]15:27-15:56 16:11-16:43 15:48-16:07 [15:03-15:30 |14:39-15:00
26]15:27-15:56 16:11-16:43 15:50-16:05 [15:04-15:31 |14:39-15:01
27]15:27-15:55 16:12-16:43 15:54-16:01 [15:04-15:30 |14:40-15:01
28|15:29-15:56 16:12-16:43 15:05-15:30 (14:40-15:01
29]15:29-15:55 15:06-15:30 (14:41-15:01
30[15:30-15:55 15:07-15:30 (14:42-15:01
31|15:31-15:54 14:42-15:02

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.02.2025 23:22 /9 win d F



Projekt: Beschreibung:

Marsberg-Meerhof Fur die Abschéatzung der meteorologisch wahrscheinlichen Beschattungsdauer

wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Schattenabschaltung: WEA-Abschaltkalender

Berechnung: 2024PAV01486 Gesamtbelastung mit Abschaltmodul WEA: HSK HR14 - ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (361)

Schattenabschaltung fur spez. WEA

Januar Februar Marz April Mai Juni Juli August September Oktober

1

2

3

4

5

6

7

8 16:31-16:35

9 16:28-16:40

10 16:26-16:41

11 16:25-16:43

12 16:24-16:44

13 16:23-16:44

14 16:23-16:45

15 16:23-16:45

16 16:22-16:45

17 16:23-16:45

18 16:23-16:45 17:03-17:06
19 16:23-16:44 16:59-17:10
20 16:24-16:43 16:57-17:12
21 16:25-16:42 16:55-17:13
22 16:27-16:41 16:54-17:14
23 16:28-16:38 16:54-17:15
24 16:52-17:14
25 15:52-16:14
26 15:52-16:15
27 15:52-16:14
28 15:53-16:14
29 15:53-16:14
30 15:54-16:13
31 15:55-16:12

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16

DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:18/4.1.254

November

15:55-16:10
15:57-16:08
16:02-16:04

Dezember

17.02.2025 23:22/ 10

windrro




Projekt: Beschreibung:

Lizenzierter Anwender:

Marsberg-Meerhof Fir die Abschéatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum

+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:18/4.1.254

SHADOW - Schattenabschaltung: WEA-Abschaltkalender

Berechnung: 2024PAV01486 Gesamtbelastung mit Abschaltmodul

Schattenabschaltung fur spez. WEA
Januar Februar Marz April Mai

1

2

3

4

5

6

7

8

9
10
11
12
13
14
15
16
17 06:18-06:25
18 06:15-06:28
19 06:12-06:29
20 06:11-06:31
21 06:10-06:32
22 06:09-06:34
23 06:09-06:35
24 06:08-06:35
25 06:08-06:36
26 06:07-06:37
27 06:07-06:37
28 06:07-06:38
29 06:06-06:38
30 06:06-06:38
31 06:06-06:38

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.02.2025 23:22 /11 windrs

Juni

06:06-06:39
06:06-06:39
06:06-06:39
06:06-06:40
06:06-06:40
06:06-06:41
06:06-06:40
06:06-06:41
06:07-06:42
06:07-06:41
06:07-06:42
06:07-06:42
06:07-06:41
06:07-06:42
06:07-06:42
06:08-06:42
06:08-06:43
06:08-06:43
06:08-06:43
06:09-06:44
06:09-06:44
06:09-06:44
06:09-06:44
06:10-06:45
06:10-06:45
06:10-06:44
06:10-06:45
06:10-06:45
06:11-06:46
06:11-06:45

WEA: KB2 - ENERCON E-138 EP3 E3 4260 138.3 !0! NH: 160,0 m (Ges:229,1 m) (363)

Juli August September Oktober November Dezember

06:11-06:46
06:12-06:46
06:11-06:46
06:12-06:46
06:12-06:47
06:13-06:47
06:12-06:46
06:12-06:46
06:13-06:47
06:13-06:47
06:14-06:47
06:14-06:47
06:14-06:47
06:15-06:46
06:15-06:46
06:15-06:46
06:17-06:46
06:17-06:46
06:18-06:45
06:18-06:45
06:19-06:44
06:20-06:44
06:21-06:42
06:22-06:41
06:23-06:39
06:26-06:38




Projekt:

Marsberg-Meerhof

Beschreibung:

SHADOW - Grafischer Kalender
Berechnung: 2024PAV01486 Gesamtbelastung

IPNO1: Bad Wilnnenberg, Auf der Kértge 6

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

IPNO2: Bad Wilinnenberg, Auf der Kértge 4

E — E —
21:00 5 ] { 21:00 3 ] .
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08:00 = St 08:00 = -: "
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06:00 =] 06:00
05:00-||||||||||||||||||||||||||||||||||||| 05:00-|||||||||||||||||||||||||||||||||||||
Jan Feb M& Apr Mai Jun  Ju Aug Sep OK Nov Dez Jan Jan Feb Mar Apr Mai Jun Ju Aug Sep OK Nov Dez Jan
Monat Monat
IPN12: Essentho, In den Stricken 30 IPN23: Oesdorf, Zum Kesselberg 15
.003] T 003 e R M
21:005 ] 21:003 ]
20:00%] ] 20:005
19:00 = 19:00 5
18:002 18:00 2 -
17:00 2/-/ L 17:00 2/_,'/ - -
16:00] = 16:00 ] —
15:00 -] 15:00 J
= 14:00 = = 14:00 5
N 13:00 = N 13:00 5
12:00 g 12:00 3
11:00 = 11:00 5
10:00 = 10:00 5
09:00 = 09:00
08:00 = L = 08:00 = e
crnie] - — B . ] — U
07:00 = ~7 07:00 = ~f=—
06:00 ] 0600
05:00-||||||||||||||||||||||||||||||||||||||| 05:00-|||||||||||||||||||||||||||||||||||||
Jan Feb M& Apr Mai Jun  Ju Aug Sep OK Nov Dez Jan Jan Feb Mar Apr Mai Jun Ju Aug Sep OK Nov Dez Jan
Monat Monat
IPN26: Meerhof, Sintfeldstralie 28 IPN27: Meerhof, Im Kesperbusch 1
21:00 ] | 21:00 2 | |
20:00 - \h 20:00 3 ! =t
19:00 19:00 3
18:00] - 18:00]
7005 = 17:00 3 —a-enil
16:00 P — 16:00 s 'h —
15:00 [ =/ 15:00 5
5 14003 5 14003
N 13:00- N 13:003
12:005 12:00 3
11:00 = 11:00 3
10:00 10:00 3
09:00 = 09:00 3
08:00= = 08:00 = i
07:00 ™ ~fi~— AU 07:003 B ~fI~— U
06:00 =] 06:00
05:OO-IIIIllllillllllIllIIlIIIlIIilIIilII|| 05:OO-IllillIIIIIIIIIIllIIIIllIIIIllIIII|l|
Jan Feb M& Apr Mai Jun  Ju Aug Sep OK Nov Dez Jan Jan Feb Mar Apr Mai Jun Ju Aug Sep OK Nov Dez Jan
Monat Monat
'WEA
HSK 8694 TLF: ENERCON E-126 EP4 TES 4200 127.0 0! NH: 135,0 m (Ges:198,5 m) (53) - HSK MEO8b: E-126 EP3 HSK Heu12: NORDEX N149/5.7 5700 149.0 '0! NH: 164,0 m (Ges:238,5 m) (349)
HSK MEO1: E-126 EP3 HSK ME17: E-138 EP3 _ HSK HR12: ENERCON E-160 EP5 E3 R1 5560 160.0 10! NH: 166,6 m (Ges:246,6 m) (352)
HSK MEO2: E-126 EP3 HSK ME18: E-138 EP3 - HSK HRO6: ENERCON E-160 EP5 E3 R1 5560 160.0 10! NH: 166,6 m (Ges:246,6 m) (353)
HSK MEO3: E-126 EP3 [ Hsk ME20: E-138 EPS I sk HROS: ENERCON E-160 EPS E3 R1 5560 160.0 10! NH: 16,6 m (Ges:246,6 m) (355)
HSK MEOS: E-138 EP3 HSK 9974491.31 Kaesph: ENERCON E-66/18.70 1800 70.0 !0! NH: 98,0 m (Ges:133,0 m) (104) - HSK HRO4: ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (356)
HSK MEO6: E-138 EP3 [0 PD 40639-23 (WEA 01): Nordex N149/5.X HSK HRO3: ENERCON E-160 EP5 E3 R1 5560 160.0 10! NH: 166,6 m (Ges:246,6 m) (357)
HSK MEO7: E-138 EP3 PD 41610-23 Ful: Enercon E138 EP3 E3 - HSK HRO1: ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (358)
HSK MEOBa: E-126 EP3 PD 41610-23 F2: Enercon E-160 EPS E5 I sk HRO2: ENERCON E-160 EPS E3 R1 5560 160.0 10! NH: 16,6 m (Ges:246,6 m) (359)
HSK MEO9: E-138 EP3 PD 40640-23 (WEA 02): Nordex N163/6.X HSK HR13: ENERCON E-160 EP5 E3 R1 5560 160.0 !0! NH: 166,6 m (Ges:246,6 m) (360)
HSK ME10: E-138 EP3 I #o 4063418 (03) (V): Nordex N149/4.5 I sk HR14: ENERCON E-160 EPS E3 R1 5560 160.0 10! NH: 1666 m (Ges:246,6 m) (361)
HSK MELL: E-138 EP I v c00: Tw 600 I 52: ENERCON E-138 EP3 E3 4260 138.3 10! NH: 160,0 m (Ges:229,1 m) (363)
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Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer

wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Grafischer Kalender

Berechnung: 2024PAV01486 Gesamtbelastung

IPN28: Meerhof, Sintfeldstralte 33

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

IPN31: Meerhof, Taubenw eg 2
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Jan Feb M& Apr Mai Jun  Ju Aug Sep OK Nov Dez Jan Jan Feb Mar Apr Mai Jun Ju Aug Sep OK Nov Dez Jan
Monat Monat
IPN32: Meerhof, Laurentiusstrale 10 IPN33: Meerhof, Dalheimer Straflze 1
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Jan Feb M& Apr Mai Jun  Ju Aug Sep OK Nov Dez Jan Jan Feb Mar Apr Mai Jun Ju Aug Sep OK Nov Dez Jan
Monat Monat
IPN34: Meerhof, Zur Egge 29 IPN35: Meerhof, Elsterw eg 2
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05:OO-IIIIIIII|lIIllIIllIIlIIIlII|lII|lII|| 05:Oo-lllillllllllIIIIllIIIIllIIIIllIIII|l|
Jan Feb M& Apr Mai Jun  Ju Aug Sep OK Nov Dez Jan Jan Feb Mar Apr Mai Jun Ju Aug Sep OK Nov Dez Jan
Monat Monat
'WEA
- HSK 9990371 D3: ENERCON E-115 3000 115.7 !0! NH: 135,4 m (Ges:193,3 m) (16) HSK MEO8b: E-126 EP3 HSK HR03: ENERCON E-160 EP5 E3 R1 5560 160.0 !0! NH: 166,6 m (Ges:246,6 m) (357)
HSK 8694 TLF: ENERCON E-126 EP4 TES 4200 127.0 0! NH: 135,0 m (Ges:198,5 m) (53) HSK HR12: ENERCON E-160 EP5 E3 R1 5560 160.0 !0! NH: 166,6 m (Ges:246,6 m) (352) - HSK HRO1: ENERCON E-115 3000 115.7 '0! NH: 149,0 m (Ges:206,9 m) (358)
- HSK MEO1: E-126 EP3 HSK HRO6: ENERCON E-160 EP5 E3 R1 5560 160.0 !0! NH: 166,6 m (Ges:246,6 m) (353) - HSK HR02: ENERCON E-160 EP5 E3 R1 5560 160.0 10! NH: 166,6 m (Ges:246,6 m) (359)
- HSK MEO7: E-138 EP3 HSK HROS5: ENERCON E-160 EP5 E3 R1 5560 160.0 0! NH: 166,6 m (Ges:246,6 m) (355) - HSK HR13: ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (360)
_ HSK MEO8a: E-126 EP3 HSK HRO4: ENERCON E-160 EP5 E3 R1 5560 160.0 0! NH: 166,6 m (Ges:246,6 m) (356)
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Projekt:

Marsberg-Meerhof

Beschreibung:

wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Grafischer Kalender
Berechnung: 2024PAV01486 Gesamtbelastung

IPN36: Meerhof, Drosselgasse 18

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

IPN37: Meerhof, Zur Egge 19
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IPN43: Meerhof, Drosselgasse 14 IPN44: Meerhof, Drosselgasse 2
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Jan Feb M& Apr Mai Jun  Ju Aug Sep OK Nov Dez Jan Jan Feb Mar Apr Mai Jun Ju Aug Sep OK Nov Dez Jan
Monat Monat
WEA
I s« 9990571 D3: ENERCON E-115 3000 115.7 10! NH: 135,4 m (Ges:193,3 m) (16) I sk MEo8a: E-126 EP3 I K HROS: ENERCON E-160 EPS E3 RL 5560 160.0 10! NH: 16,6 m (Ges:246,6 m) (355)
HSK 8694 TLF: ENERCON E-126 EP4 TES 4200 127.0 10! NH: 135,0 m (Ges:198.5 m) (53) I sk Moo £-138 EP3 I s« HRo4: ENERCON E-160 EPS E3 R1 5560 160.0 10! NH: 1666 m (Ges:246,6 m) (356)
I s veor: €126 EP3 [ HsKMEosb: E-126 EPS HSK HRO3: ENERCON E-160 EPS E3 R1 5560 160.0 10! NH: 166,6 m (Ges:246,6 m) (357)
I s« veo7: €138 EP3 [ HSK HR12: ENERCON E-160 EPS E3 RL 5560 160.0 10! NH: 166,6 m (Ges:246,6 m) (352)

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

winanu.

17.02.2025 23:01/3



Projekt: Beschreibung:

Marsberg-Meerhof Fur die Abschéatzung der meteorologisch wahrscheinlichen Beschattu
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Grafischer Kalender
Berechnung: 2024PAV01486 Gesamtbelastung

IPN45: Meerhof, Zur Egge 3

Lizenzierter Anwender:

ngsdauer

PAVANA GmbH

Otto-Hahn-Strasse 12-16
DE-25813 Husum
+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

IPN46: Oesdorf, Zum Kesselberg 20
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IPN47: Meerhof, Zur Egge 25
—
== .
~
L
5
©
N
l—"
B o L]
~J
I e |
Jan Feb M& Apr Mai Jun  Ju Aug Sep OK Nov Dez Jan
Monat
WEA
HSK 8694 TLF: ENERCON E-126 EP4 TES 4200 127.0 !0! NH: 135,0 m (Ges:198,5 m) (53) - HSK HR12: ENERCON E-160 EP5 E3 R1 5560 160.0 !0! NH: 166,6 m (Ges:246,6 m) (352) HSK HRO3: ENERCON E-160 EPS E3 R1 5560 160.0 0! NH: 166,6 m (Ges:246,6 m) (357)
I sk ME0sa: E-126 EP3 I s« HROG: ENERCON E-160 EPS E3 R1 5560 160.0 10! NH: 16,6 m (Ges:246,6 m) (353)
[ HSKMEOSD: E-126 EP3

I sk HROS: ENERCON E-160 EPS E3 R1 5560 160.0 10! NH: 16,6 m (Ges:246,6 m) (355)
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I s« HR13: ENERCON E-160 EPS E3 R1 5560 160.0 10! NH: 16,6 m (Ges:246,6 m) (360)

17.02.2025 23:01/ 4

windFﬂu.



Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPNO1 - Bad Winnenberg, Auf der Kortge 6

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421

|Januar | Februar IMérz 1April IMai 13uni

1]08:31 14:26 (PD 40634-18 (03) (V)) | 08:05 08:41 (HSK HRO1) | 07:13 07:38 (HSK MEO2) | 07:03 07:31 (HSK MEO6) | 05:59 06:58 (HSK MEOS) | 05:14 06:06 (HSK ME17)

16:26 37 15:03 (PD 40634-18 (03) (V)) | 17:13 65  10:42 (PD 41610-23 Fui2) | 18:04 32 08:10 (HSK ME03) | 19:57 29 08:14 (HSK ME20) | 20:47 74 08:12 (PD 41610-23 Fiil) | 21:32 27 06:33 (HSK ME17)

2| 08:31 14:26 (PD 40634-18 (03) (V)) | 08:04 08:39 (HSK HRO1) | 07:10 07:36 (HSK MEO2) | 07:01 07:28 (HSK MEOS6) | 05:57 06:59 (HSK MEO5) | 05:14 06:05 (HSK ME17)

16:27 38  15:04 (PD 40634-18 (03) (V)) | 17:15 69  10:42 (PD 41610-23 Fii2) | 18:06 35 08:11 (HSK MEO3) | 19:59 33 08:13 (HSK ME20) | 20:49 73 08:12 (PD 41610-23 Fiil) | 21:33 29  06:34 (HSK ME17)

3]08:31 14:27 (PD 40634-18 (03) (V) | 08:02 08:38 (HSK HRO1) | 07:08 07:34 (HSK MEO?) | 06:58 07:26 (HSK MEOB) | 05:55 07:00 (HSK MEOS) | 05:13 06:05 (HSK ME17)

16:28 37  15:04 (PD 40634-18 (03) (V)) | 17:17 73 10:43 (PD 41610-23 Fui2) | 18:08 37 08:11 (HSK MEO3) | 20:00 35 08:12 (HSK ME20) | 20:50 71 08:11 (PD 41610-23 Fiil) | 21:34 29 06:34 (HSK ME17)

4] 08:31 14:27 (PD 40634-18 (03) (V)) | 08:00 08:37 (HSK HRO1) | 07:06 07:34 (HSK MEO02) | 06:56 07:24 (HSK MEO6) | 05:53 07:01 (HSK MEOS) | 05:12 06:05 (HSK ME17)

16:29 37 15:04 (PD 40634-18 (03) (V)) | 17:19 75 10:43 (PD 41610-23 Fi2) | 18:09 37 08:11 (HSK ME03) | 20:02 33 08:09 (HSK ME20) | 20:52 68  08:11 (PD 41610-23 Fiil) | 21:35 30  06:35 (HSK ME17)

5 | 08:31 14:28 (PD 40634-18 (03) (V) | 07:59 08:36 (HSK HRO1) | 07:04 07:34 (HSK MEO2) | 06:54 07:23 (HSK MEO6) | 05:51 07:03 (HSK MEOS) | 05:11 06:04 (HSK ME17)

16:31 37 15:05 (PD 40634-18 (03) (V) | 17:21 76  10:43 (PD 41610-23 Fii2) | 18:11 37 08:11 (HSK MEO3) | 20:04 31 08:07 (HSK ME20) | 20:54 65  08:11 (PD 41610-23Fii1) [ 21:36 31  06:35 (HSK MEL7)

6 | 08:30 14:27 (PD 40634-18 (03) (V)) | 07:57 08:36 (HSK HRO1) | 07:02 07:33 (HSK MEO2) | 06:52 07:23 (HSK MEO6) | 05:50 07:05 (HSK MEOS) | 05:11 06:05 (HSK ME17)

16:32 38  15:05 (PD 40634-18 (03) (V)) | 17:22 77 10:43 (PD 41610-23 Fui2) | 18:13 38 08:11 (HSK ME03) | 20:06 20 07:43 (HSK MEO6) | 20:55 59  08:10 (PD 41610-23 Fiil) | 21:37 31 06:36 (HSK ME17)

7| 08:30 10:01 (PD 41610-23 Fui2) | 07:55 08:37 (HSK HRO1) | 06:59 07:33 (HSK MEO02) | 06:49 07:22 (HSK MEO6) | 05:48 07:22 (PD 41610-23 Fui1) | 05:10 06:04 (HSK ME17)

16:33 46 15:06 (PD 40634-18 (03) (V)) | 17:24 77 10:44 (PD 41610-23 Fii2) | 18:15 36 08:09 (HSK MEO3) | 20:07 21 07:43 (HSK MEOS6) | 20:57 48  08:10 (PD 41610-23 Fiil) | 21:38 32 06:36 (HSK ME17)

8108:29 09:58 (PD 41610-23 Fii2) | 07:54 08:36 (HSK HRO1) | 06:57 07:33 (HSK MEO?) | 06:47 07:22 (HSK MEO6) | 05:46 07:22 (PD 41610-23 Fiil) | 05:10 06:04 (HSK ME17)

16:34 52 15:06 (PD 40634-18 (03) (V)) | 17:26 78  10:44 (PD 41610-23 Fui2) | 18:16 36 08:09 (HSK MEO3) | 20:09 21 07:43 (HSK MEO6) | 20:59 47 08:09 (PD 41610-23 Ful) | 21:39 33 06:37 (HSK ME17)

9] 08:29 09:57 (PD 41610-23 Fu2) | 07:52 08:37 (HSK HRO1) | 06:55 07:34 (HSK MEO2) | 06:45 07:21 (HSK MEO6) | 05:44 07:22 (PD 41610-23 Ful) | 05:09 06:04 (HSK ME17)

16:36 56 15:07 (PD 40634-18 (03) (V)) | 17:28 77  10:44 (PD 41610-23 Fui2) | 18:18 46  17:43 (PD 40639-23 (WEA 01)) | 20:11 21 07:42 (HSK MEOS6) | 21:00 45 08:07 (PD 41610-23 Fu1) | 21:40 33 06:37 (HSK ME17)

10 | 08:28 09:55 (PD 41610-23 Fii2) | 07:50 08:37 (HSK HROL) | 06:53 07:35 (HSK MEO2) | 06:43 07:22 (HSK MEO6) | 05:43 07:24 (PD 41610-23 Fiid) | 05:09 06:04 (HSK ME17)

16:37 59 15:07 (PD40634-18 (03) (V) | 17:30 75 10:43 (PD 41610-23 Fii2) [ 18:20 50  17:46 (PD 40639-23 (WEA O1)) [ 20:12 19 07:41 (HSK MEOB) | 21:02 43  08:07 (PD 41610-23 Fii1) [ 21:41 34  06:38 (HSK MEL7)

11| 08:28 09:54 (PD 41610-23 Fu2) | 07:48 08:38 (HSK HRO1) | 06:51 07:36 (HSK MEO2) | 06:40 07:22 (HSK MEO6) | 05:41 06:09 (HSK ME11) | 05:08 06:04 (HSK ME17)

16:38 62 15:07 (PD 40634-18 (03) (V)) | 17:32 74 10:43 (PD 41610-23 Fui2) | 18:22 47 17:47 (PD 40639-23 (WEA 01)) | 20:14 34 07:59 (PD 41610-23 Ful) | 21:03 52 08:06 (PD 41610-23 Fiil) | 21:41 34 06:38 (HSK ME17)

12 | 08:27 09:53 (PD 41610-23 Fu2) | 07:47 08:39 (HSK HRO1) | 06:48 07:51 (HSK ME03) | 06:38 07:23 (HSK MEO6) | 05:39 06:08 (HSK ME11) | 05:08 06:04 (HSK ME17)

16:40 64  15:07 (PD 40634-18 (03) (V)) | 17:33 70 10:43 (PD 41610-23 Fii2) | 18:23 35  17:49 (PD 40639-23 (WEA 01)) | 20:16 39  08:03 (PD 41610-23 Fiil) | 21:05 53  08:05 (PD 41610-23 Fiil) | 21:42 35  06:39 (HSK ME17)

13 08:27 09:52 (PD 41610-23 Fii2) | 07:45 08:41 (HSK HRO1) | 06:46 17:23 (PD 40639-23 (WEA 01)) | 06:36 07:24 (HSK MEO6) | 05:38 06:06 (HSK ME11) | 05:08 06:04 (HSK ME17)

16:41 67 15:08 (PD 40634-18 (03) (V)) | 17:35 65  10:42 (PD 41610-23 Fui2) | 18:25 27 17:50 (PD 40639-23 (WEA 01)) | 20:17 41 08:05 (PD 41610-23 Ful) | 21:06 55 08:04 (PD 41610-23 Fiil) | 21:43 35  06:39 (HSK ME17)

14 | 08:26 09:52 (PD 41610-23 Fu2) | 07:43 09:44 (PD 41610-23 Fii2) | 06:44 17:21 (PD 40639-23 (WEA 01)) | 06:34 07:26 (HSK MEO6) | 05:36 06:06 (HSK ME11) | 05:08 06:04 (HSK ME17)

16:43 68  15:08 (PD 40634-18 (03) (V)) | 17:37 58  10:42 (PD 41610-23 Fui2) | 18:27 33 18:01 (PD 40640-23 (WEA 02)) | 20:19 41 08:07 (PD 41610-23 Fiil) | 21:08 54 08:03 (PD 41610-23 Fiil) | 21:43 35  06:39 (HSK ME17)

15 | 08:25 09:51 (PD 41610-23 Fii2) | 07:41 09:45 (PD 41610-23 Fui2) | 06:42 17:20 (PD 40639-23 (WEA 01)) | 06:32 07:10 (HSK MEOS) | 05:35 06:05 (HSK ME11) | 05:07 06:04 (HSK ME17)

16:44 71 15:00 (PD 40634-18 (03) (V) | 17:39 56  10:41 (PD 41610-23 Fii2) | 18:28 39  18:03 (PD 40640-23 (WEA 02)) [ 20:21 ~ 44  08:08 (PD 4161023 Fiil) [ 21:09 54 08:03 (PD 41610-23 Fill) | 21:44 35  06:39 (HSK MEL7)

16 | 08:24 09:50 (PD 41610-23 Fui2) | 07:39 09:45 (PD 41610-23 Fii2) | 06:39 17:20 (PD 40639-23 (WEA 01)) | 06:29 07:06 (HSK MEOS) | 05:33 06:04 (HSK ME11) | 05:07 06:04 (HSK ME17)

16:46 73 15:09 (PD 40634-18 (03) (V)) | 17:41 55  10:40 (PD 41610-23 Fui2) | 18:30 44 18:05 (PD 40640-23 (WEA 02)) | 20:22 54  08:09 (PD 41610-23 Ful) | 21:11 53  08:01 (PD 41610-23 Fiil) | 21:44 36  06:40 (HSK ME17)

17| 08:23 09:49 (PD 41610-23 Fui2) | 07:37 09:46 (PD 41610-23 Fii2) | 06:37 17:19 (PD 40639-23 (WEA 01)) | 06:27 07:04 (HSK MEOS5) | 05:32 06:04 (HSK ME11) | 05:07 06:04 (HSK ME17)

16:47 75 15:09 (PD 40634-18 (03) (V)) | 17:43 53  10:39 (PD 41610-23 Fii2) | 18:32 48 18:07 (PD 40640-23 (WEA 02)) | 20:24 60  08:10 (PD 41610-23 Fi1) | 21:12 51  08:00 (PD 41610-23 Fil) | 21:45 36  06:40 (HSK ME17)

18 08:22 09:49 (PD 41610-23 Fii2) | 07:35 09:47 (PD 41610-23 Fii2) | 06:35 17:18 (PD 40639-23 (WEA 01)) | 06:25 07:02 (HSK MEO5) | 05:30 06:04 (HSK ME11) | 05:07 06:05 (HSK ME17)

16:49 75 15:09 (PD 40634-18 (03) (V)) | 17:44 51  10:38 (PD 41610-23 Fui2) | 18:34 50 18:08 (PD 40640-23 (WEA 02)) | 20:26 66  08:11 (PD 41610-23 Ful) | 21:14 50 07:59 (PD 41610-23 Fiil) | 21:45 35  06:40 (HSK ME17)

19 | 08:22 09:47 (PD 41610-23 Fu2) | 07:33 09:47 (PD 41610-23 Fii2) | 06:32 07:08 (HSK 9974491.31 Kaespb) | 06:23 07:01 (HSK MEOS) | 05:29 06:03 (HSK ME11) | 05:07 06:05 (HSK ME17)

16:51 77  15:08 (PD 40634-18 (03) (V)) | 17:46 50  10:37 (PD 41610-23 Fi2) | 18:35 53  18:10 (PD 40640-23 (WEA 02)) | 20:27 70  08:12 (PD 41610-23 Ful) | 21:15 47 07:57 (PD 41610-23 Fu1) | 21:46 35  06:40 (HSK ME17)

20 | 08:20 09:47 (PD 41610-23 Fii2) | 07:31 09:48 (PD 41610-23 Fii2) | 06:30 07:04 (HSK 9974491.31 Kaespb) | 06:21 07:00 (HSK MEOS) | 05:28 06:03 (HSK MEL1) | 05:07 06:05 (HSK ME17)

16:52 77 15:08 (PD 40634-18 (03) (V) | 17:48 48 10:36 (PD 41610-23 Fii2) [ 18:37 63 18:11 (PD 40640-23 (WEA 02)) [ 20:29 72  08:12 (PD 4161023 Fiil) [ 21:17 44  O7:55 (PD 41610-23 Fill) | 21:46 36 06:41 (HSK MEL7)

21 08:19 09:47 (PD 41610-23 Fu2) | 07:29 09:50 (PD 41610-23 Fii2) | 06:28 07:01 (HSK ME20) | 06:19 06:59 (HSK MEOS) | 05:26 06:03 (HSK ME11) | 05:08 06:06 (HSK ME17)

16:54 77  15:08 (PD 40634-18 (03) (V)) | 17:50 45 10:35 (PD 41610-23 Fui2) | 18:39 66 18:10 (PD 40640-23 (WEA 02)) | 20:31 74 08:13 (PD 41610-23 Ful) | 21:18 40  07:53 (PD 41610-23 Ful) | 21:46 36  06:42 (HSK ME17)

22| 08:18 09:46 (PD 41610-23 Fu2) | 07:27 09:51 (PD 41610-23 Fii2) | 06:26 06:58 (HSK ME20) | 06:17 06:59 (HSK MEOS) | 05:25 06:04 (HSK ME11) | 05:08 06:06 (HSK ME17)

16:56 79  15:08 (PD 40634-18 (03) (V)) | 17:52 42 10:33 (PD 41610-23 Fii2) | 18:40 70  18:10 (PD 40640-23 (WEA 02)) | 20:32 74 08:13 (PD 41610-23 Fil) | 21:20 33 07:50 (PD 41610-23 Fil) | 21:46 36  06:42 (HSK ME17)

23] 08:17 09:45 (PD 41610-23 Fii2) | 07:25 09:53 (PD 41610-23 Fii2) | 06:23 06:57 (HSK ME20) | 06:15 06:58 (HSK MEO5) | 05:24 06:04 (HSK ME11) | 05:08 06:06 (HSK ME17)

16:57 77  15:06 (PD 40634-18 (03) (V)) | 17:53 38  10:31 (PD 41610-23 Fui2) | 18:42 69  18:09 (PD 40640-23 (WEA 02)) | 20:34 75 08:13 (PD 41610-23 Ful) | 21:21 22 06:26 (HSK ME11) | 21:47 35  06:41 (HSK ME17)

24| 08:16 09:45 (PD 41610-23 Fu2) | 07:23 09:55 (PD 41610-23 Fii2) | 06:21 06:55 (HSK ME20) | 06:13 06:57 (HSK MEOS) | 05:23 06:04 (HSK ME11) | 05:08 06:06 (HSK ME17)

16:59 77  15:06 (PD 40634-18 (03) (V)) | 17:55 34 10:29 (PD 41610-23 Fui2) | 18:44 69  18:08 (PD 40640-23 (WEA 02)) | 20:36 76  08:13 (PD 41610-23 Ful) | 21:22 22 06:26 (HSK ME11) | 21:47 35  06:41 (HSK ME17)

25| 08:15 09:45 (PD 41610-23 Fii2) | 07:21 07:54 (HSK MEO3) | 06:19 06:54 (HSK ME20) | 06:11 06:57 (HSK MEOS) | 05:21 06:04 (HSK ME11) | 05:09 06:07 (HSK ME17)

17:01 77 15:06 (PD 40634-18 (03) (V) | 17:57 39  10:25 (PD 41610-23 Fii2) [ 18:45 ~ 67  18:07 (PD 40640-23 (WEA 02)) [ 20:37 76  08:13 (PD 4161023 Fiil) | 21:24 22 06:26 (HSK ME11) | 21:47 35 06:42 (HSK MEL7)

26| 08:13 09:44 (PD 41610-23 Fu2) | 07:19 07:51 (HSK MEO3) | 06:16 06:53 (HSK ME20) | 06:09 06:57 (HSK MEOS) | 05:20 06:05 (HSK ME11) | 05:09 06:06 (HSK ME17)

17:03 75 15:04 (PD 40634-18 (03) (V)) | 17:59 38 10:21 (PD 41610-23 Fui2) | 18:47 62  18:06 (PD 40640-23 (WEA 02)) | 20:39 76  08:13 (PD 41610-23 Ful) | 21:25 21 06:26 (HSK ME11) | 21:47 36  06:42 (HSK ME17)

27| 08:12 09:44 (PD 41610-23 Fu2) | 07:17 07:50 (HSK MEO3) | 06:14 06:53 (HSK ME20) | 06:07 06:57 (HSK MEOS) | 05:19 06:05 (HSK ME11) | 05:09 06:07 (HSK ME17)

17:04 72 15:03 (PD 40634-18 (03) (V)) | 18:01 29 10:16 (PD 41610-23 Fii2) | 18:49 55 18:04 (PD 40640-23 (WEA 02)) | 20:41 76  08:13 (PD 41610-23 Fil) | 21:26 23 06:28 (HSK ME17) | 21:47 36  06:43 (HSK ME17)

28 08:11 09:44 (PD 41610-23 Fii2) | 07:15 07:41 (HSK MEO2) | 06:12 06:51 (HSK ME20) | 06:05 06:57 (HSK MEO5) | 05:18 06:05 (HSK ME11) | 05:10 06:07 (HSK ME17)

17:06 65  14:59 (PD 40634-18 (03) (V)) | 18:02 26 08:10 (HSK MEO3) | 18:50 42 17:59 (PD 40640-23 (WEA 02)) | 20:42 76  08:13 (PD 41610-23 Ful) | 21:27 24 06:29 (HSK ME17) | 21:47 35  06:42 (HSK ME17)

29 | 08:09 09:44 (PD 41610-23 Fi2) 07:10 07:51 (HSK ME20) | 06:03 06:58 (HSK MEOS) | 05:17 06:06 (HSK ME11) | 05:10 06:08 (HSK ME17)

17:08 57 10:41 (PD 41610-23 Fii2) 19:52 26 08:17 (HSK ME20) | 20:44 75 08:13 (PD 41610-23 Ful) | 21:29 24 06:30 (HSK ME17) | 21:46 35  06:43 (HSK ME17)

30 | 08:08 09:43 (PD 41610-23 Fii2) o07:07 07:51 (HSK ME20) | 06:01 06:58 (HSK MEOS) | 05:16 06:06 (HSK ME11) | 05:11 06:08 (HSK ME7)

17:10 58 10:41 (PD 41610-23 Fii2) 1954 26 08:17 (HSK ME20) | 20:46 75  08:13 (PD 41610-23 Fii1) | 21:30 25 06:31 (HSK ME17) | 21:46 34  06:42 (HSK MEL7)

31| 08:07 09:44 (PD 41610-23 FUi2) 07:05 07:51 (HSK ME20; 05:15 06:06 (HSK ME11)
17:11 58 10:42 (PD 41610-23 Fi2) 19:55 24 08:15 (HSK ME20; 21:31 26 06:32 (HSK ME17)
Sonnenscheinstunden | 261 278 367 415 483 497

astr.max.mogl.Beschattung 1018 1613 1399 1537 1388 1014
Red Sonnenscheinwahrsch. 0,19 032 028 036 043 034
Reduktion Betriebsdauer 0,96 0,96 0,96 0,96 0,96 0,96
Reduktion Windrichtung 0,62 0,60 0,69 0,71 0,71 0,70
Gesamte Reduktion 0,11 0,19 0,19 0,25 0,29 0,23
Met.wahrsch.Beschattung 214 299 263 379 404 231

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

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

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.02.2025 23:00/ 1 win d FH



Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPNO1 - Bad Winnenberg, Auf der Kortge 6

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421

13uli |August |September |Oktober INovember |Dezember

1]05:12 06:08 (HSK ME17) | 05:47 06:19 (HSK MEL1) | 06:36 07:21 (HSK MEOG) | 07:24 08:31 (HSK MEO3) | 07:17 08:07 (HSK HRO1) | 08:07 09:36 (PD 41610-23 Fii2

2146 35 06:43 (HSK ME17) | 21:15 63 08:16 (PD 41610-23 Fiil) | 20:14 33 07:58 (PD 41610-23 Fii1) [ 19:05 34 18:28 (PD 40639-23 (WEA O1)) [ 17:00 75 10:13 (PD 41610-23 Fii2) | 16:20 62  14:49 (PD 40634-18 (03) (V)

205112 06:09 (HSK ME17) | 05:49 06:21 (HSK MEL1) | 06:38 07:21 (HSK MEOG) | 07:26 08:17 (HSK MEO2) | 07:19 08:06 (HSK HRO1) | 08:09 09:38 (PD 41610-23 Fii2

2146 34 06:43 (HSK ME17) | 21:13 50  08:17 (PD 41610-23 Fiil) | 20:11 19 07:40 (HSK MEOG) | 19:03 44  18:27 (PD 40639-23 (WEA 01)) | 16:58 77 10:13 (PD 41610-23 Fii2) | 16:20 59  14:50 (PD 40634-18 (03) (V)

3105113 06:09 (HSK ME17) | 05:50 07:34 (PD 41610-23 Fiil) | 06:39 07:19 (HSK MEO6) | 07:28 08:14 (HSK MEO2) | 07:21 08:06 (HSK HRO1) | 08:10 09:40 (PD 41610-23 Fii2

2145 33 06:42 (HSK ME17) | 21:12 44 08:18 (PD 41610-23 Fiil) | 20:09 21 07:40 (HSK MEOG) [ 19:01 49 18:25 (PD 40639-23 (WEA 01)) | 16:56 78 10:14 (PD 41610-23 Fii2) | 16:19 55  14:50 (PD 40634-18 (03) (V)

405114 06:09 (HSK ME17) | 05:52 07:33 (PD 41610-23 Fiil) | 06:41 07:19 (HSK MEOB) | 07:29 08:11 (HSK MEO2) | 07:23 08:05 (HSK HRO1) | 08:12 09:43 (PD 41610-23 Fii2

2145 34 06:43 (HSK ME17) | 21:0 45  08:18 (PD 41610-23 Fiil) | 20:07 21 07:40 (HSK MEOG) | 18:58 49 18:22 (PD 40639-23 (WEA 01)) | 16:55 78 10:13 (PD 41610-23 Fii2) | 16:19 52  14:51 (PD 40634-18 (03) (V)

50515 06:10 (HSK ME17) | 05:54 07:33 (PD 41610-23 Fiil) | 06:43 07:18 (HSK MEOG) | 07:31 08:10 (HSK MEO2) | 07:24 08:06 (HSK HRO1) | 08:13 09:46 (PD 41610-23 Fii2

2144 33 06:43 (HSK ME17) | 21:08 46  08:19 (PD 41610-23 Fiil) | 20:05 21 07:39 (HSK MEOG) | 18:56 41  18:17 (PD 40639-23 (WEA 01)) | 16:53 77 10:13 (PD 41610-23 Fii2) | 16:18 46  14:51 (PD 40634-18 (03) (V)

60515 06:11 (HSK ME17) | 05:55 07:17 (HSK MEOS) | 06:44 07:19 (HSK MEOG) | 07:33 08:10 (HSK MEO2) | 07:26 08:06 (HSK HRO1) | 08:14 14:14 (PD 40634-18 (03) (V).

2144 32 06:43 (HSK ME17) | 21:06 52 08:19 (PD 41610-23 Fiil) | 20:02 20 07:39 (HSK MEOG) | 18:54 36 08:46 (HSK MEO3) | 16:51 77 10:13 (PD 41610-23 Fii2) | 16:18 37 14:51 (PD 40634-18 (03) (V)

710516 06:10 (HSK ME17) | 05:57 07:13 (HSK MEOS) | 06:46 07:18 (HSK MEOG) | 07:34 08:09 (HSK MEO2) | 07:28 08:07 (HSK HRO1) | 08:15 14:15 (PD 40634-18 (03) (V).

2143 32 06:42 (HSK ME17) | 21:05 61 08:19 (PD 41610-23 Fiil) | 20:00 29 08:01 (HSK ME20) | 18:52 37 08:46 (HSK MEQ3) | 16:49 74 10:13 (PD 41610-23 Fii2) | 16:17 37 14:52 (PD 40634-18 (03) (V)

805:17 06:11 (HSK ME17) | 05:58 07:12 (HSK MEOS) | 06:47 07:19 (HSK MEOG) | 07:36 08:09 (HSK MEO2) | 07:30 08:08 (HSK HRO1) | 08:17 14:15 (PD 40634-18 (03) (V).

2143 31 06:42 (HSK ME17) | 21:03 65 08:20 (PD 41610-23 Fiil) | 19:58 33 08:04 (HSK ME20) | 18:49 37 08:46 (HSK MEQ3) | 16:48 73 10:13 (PD 41610-23 Fii2) | 16:17 37 14:52 (PD 40634-18 (03) (V)

90518 06:12 (HSK ME17) | 06:00 07:10 (HSK MEOS) | 06:49 07:19 (HSK MEO6) | 07:38 08:09 (HSK MEO2) | 07:31 08:10 (HSK HRO1) | 08:18 14:15 (PD 40634-18 (03) (V).

2142 30 06:42 (HSK ME17) | 21:01 69 08:20 (PD 41610-23 Fiil) | 19:56 34 08:05 (HSK ME20) | 18:47 37 08:46 (HSK MEQ3) | 16:46 68 10:13 (PD 41610-23 Fii2) | 16:17 38 14:53 (PD 40634-18 (03) (V)

10 | 05:19 06:13 (HSK ME17) | 06:01 07:09 (HSK MEOS) | 06:51 07:21 (HSK MEOG) | 07:39 08:08 (HSK MEO2) | 07:33 08:12 (HSK HRO1) | 08:19 14:15 (PD 40634-18 (03) (V).

2141 28 06:41 (HSK ME17) | 20:59 72 08:21 (PD 41610-23 Fiil) | 19:53 34 08:06 (HSK ME20) | 18:45 37 08:45 (HSK MEQ3) | 16:45 64 10:13 (PD 41610-23 Fii2) | 16:16 38  14:53 (PD 40634-18 (03) (V)

11 05:20 06:13 (HSK ME17) | 06:03 07:07 (HSK MEOS) | 06:52 07:23 (HSK MEOB) | 07:41 08:09 (HSK MEO2) | 07:35 09:15 (PD 41610-23 Fii2) | 08:20 14:16 (PD 40634-18 (03) (V).

2141 28 06:41 (HSK ME17) | 20:57 73 08:20 (PD 41610-23 Fiil) | 19:51 30 08:07 (HSK ME20) | 18:43 36 08:45 (HSK MEQ3) | 16:43 58 10:13 (PD 41610-23 Fii2) | 16:16 37 14:53 (PD 40634-18 (03) (V)

12| 05:21 06:14 (HSK ME17) | 06:04 07:07 (HSK MEOS) | 06:54 07:43 (HSK ME20) | 07:43 08:10 (HSK MEO2) | 07:37 09:15 (PD 41610-23 Fii2) | 08:21 14:16 (PD 40634-18 (03) (V).

21:40 27 06:41 (HSK ME17) | 20:55 74  08:21 (PD 41610-23 Fiil) | 19:49 24 08:07 (HSK ME20) | 18:40 34 08:44 (HSK MEO3) | 16:41 58 10:13 (PD 41610-23 Fii2) | 16:16 37 14:53 (PD 40634-18 (03) (V)

13 05:22 06:15 (HSK ME11) | 06:06 07:06 (HSK MEOS) | 06:55 07:43 (HSK ME20) | 07:44 08:12 (HSK MEO2) | 07:38 09:16 (PD 41610-23 Fii2) | 08:22 14:17 (PD 40634-18 (03) (V).

21:39 25 06:40 (HSK ME17) | 20:53 75 08:21 (PD 41610-23 Fiil) | 19:47 25 08:08 (HSK ME20) | 18:38 31 08:43 (HSK MEQ3) | 16:40 56 10:12 (PD 41610-23 Fii2) | 16:16 37 14:54 (PD 40634-18 (03) (V)

141 05:23 06:14 (HSK ME11) | 06:08 07:05 (HSK MEOS) | 06:57 07:42 (HSK ME20) | 07:46 08:22 (HSK MEO3) | 07:40 09:17 (PD 41610-23 Fii2) | 08:23 14:17 (PD 40634-18 (03) (V).

2138 25 06:30 (HSK ME17) | 20:52 76 08:21 (PD 41610-23Fiil) | 19:44 25 08:07 (HSK ME20) | 18:36 20 08:42 (HSK MEO3) | 16:39 65 14:32 (PD 40634-18 (03) (V)) | 16:16 37 14:54 (PD 40634-18 (03) (V).

15| 05:24 06:14 (HSK ME11) | 06:09 07:04 (HSK MEOS) | 06:59 07:42 (HSK ME20) | 07:48 08:23 (HSK MEO3) | 07:42 09:16 (PD 41610-23 Fii2) | 08:24 14:18 (PD 40634-18 (03) (V).

2137 24 06:38 (HSK ME17) | 20:50 76 08:20 (PD 41610-23 Fiil) | 19:42 36  18:47 (PD 40640-23 (WEA 02)) | 18:34 34 10:51 (PD 41610-23 Fii2) | 16:37 72 14:35 (PD 40634-18 (03) (V) | 16:16 37 14:55 (PD 40634-18 (03) (V)

16 | 05:26 06:14 (HSK ME11) | 06:11 07:04 (HSK MEOS) | 07:00 07:41 (HSK ME20) | 07:49 08:25 (HSK MEO3) | 07:44 09:17 (PD 41610-23 Fii2) | 08:25 14:19 (PD 40634-18 (03) (V).

2136 23 06:37 (HSK ME17) | 20:48 77 08:21 (PD 41610-23 Fiil) | 19:40 52 18:51 (PD 40640-23 (WEA 02)) | 18:32 38 10:55 (PD 41610-23 Fii2) | 16:36 75 14:37 (PD 40634-18 (03) (V) | 16:16 36  14:55 (PD 40634-18 (03) (V)

17 | 05:27 06:13 (HSK ME11) | 06:12 07:04 (HSK MEOS) | 07:02 07:41 (HSK ME20) | 07:51 08:28 (HSK MEO3) | 07:45 09:18 (PD 41610-23 Fii2) | 08:25 14:19 (PD 40634-18 (03) (V).

2135 23 06:36 (HSK ME17) | 20:46 76  08:20 (PD 41610-23 Fiil) | 19:37 61 18:54 (PD 40640-23 (WEA 02)) | 18:30 37 10:58 (PD 41610-23 Fii2) | 16:3¢ 77 14:39 (PD 40634-18 (03) (V)) | 16:16 37 14:56 (PD 40634-18 (03) (V)

18 | 05:28 06:14 (HSK ME11) | 06:14 07:04 (HSK MEOS) | 07:03 07:41 (HSK ME20) | 07:53 10:25 (PD 41610-23 Fii2) | 07:47 09:19 (PD 41610-23 Fii2) | 08:26 14:19 (PD 40634-18 (03) (V).

2134 22 06:36 (HSK MEL1) | 20:44 76 08:20 (PD 41610-23 Fiil) | 19:35 65 18:54 (PD 40640-23 (WEA 02)) | 18:28 36 11:01 (PD 41610-23 Fii2) | 16:33 77 14:40 (PD 40634-18 (03) (V)) | 16:17 37 14:56 (PD 40634-18 (03) (V)

19 | 05:29 06:14 (HSK ME11) | 06:16 07:03 (HSK MEOS) | 07:05 07:42 (HSK ME20) | 07:55 10:22 (PD 41610-23 Fii2) | 07:49 09:20 (PD 41610-23 Fii2) | 08:27 14:20 (PD 40634-18 (03) (V).

2133 22 06:36 (HSK MEL1) [ 20:42 76 08:19 (PD 41610-23 Fiil) | 19:33 68  18:55 (PD 40640-23 (WEA 02)) | 18:25 40 11:02 (PD 41610-23 Fii2) | 16:32 77 14:41 (PD 40634-18 (03) (V)) | 16:17 36  14:56 (PD 40634-18 (03) (V)

20| 05:31 06:13 (HSK ME11) | 06:17 07:04 (HSK MEOS) | 07:07 07:42 (HSK ME20) | 07:56 10:21 (PD 41610-23 Fii2) | 07:50 09:21 (PD 41610-23 Fii2) | 08:28 14:21 (PD 40634-18 (03) (V).

2132 23 06:36 (HSK MEL1) [ 20:39 75 08:19 (PD 41610-23 Fiil) | 19:30 70  18:55 (PD 40640-23 (WEA 02)) | 18:23 43 11:04 (PD 41610-23 Fii2) | 16:31 79  14:43 (PD 40634-18 (03) (V)) | 16:17 36  14:57 (PD 40634-18 (03) (V)

21 05:32 06:13 (HSK ME11) | 06:19 07:03 (HSK MEOS) | 07:08 07:43 (HSK ME20) | 07:58 10:20 (PD 41610-23 Fii2) | 07:52 09:22 (PD 41610-23 Fii2) | 08:28 14:21 (PD 40634-18 (03) (V).

21:31 29 0757 (PD41610-23 Fiil) | 20:37 75 08:18 (PD 4161023 Fidl) [ 19:28 69  18:55 (PD 40640-23 (WEA 02)) | 18:21 45 11:05 (PD 41610-23 Fii2) | 16:20 77 14:43 (PD 40634-18 (03) (V)) | 16:18 36  14:57 (PD 40634-18 (03) (V)

22 05:33 06:13 (HSK MEL1) | 06:20 07:04 (HSK MEOS) | 07:10 07:46 (HSK ME20) | 08:00 10:19 (PD 41610-23 Fii2) | 07:54 09:23 (PD 41610-23 Fii2) | 08:29 14:22 (PD 40634-18 (03) (V).

21:29 37 08:01(PD41610-23Fiil) | 20:35 73 08:17 (PD 41610-23Fidl) [ 19:26 65 18:55 (PD 40640-23 (WEA 02)) | 18:19 48 11:07 (PD 41610-23 Fii2) | 16:28 77 14:44 (PD 40634-18 (03) (V)) | 16:18 36  14:58 (PD 40634-18 (03) (V)

231 05:35 06:14 (HSK ME11) | 06:22 07:04 (HSK MEOS) | 07:11 07:46 (HSK 9974491.31 Kaespb) | 08:01 10:18 (PD 41610-23 Fii2) | 07:55 09:24 (PD 41610-23 Fii2) | 08:29 14:22 (PD 40634-18 (03) (V).

21:28 40 08:04 (PD41610-23Fiil) | 20:33 72 08:16 (PD 4161023 Fidl) [ 19:23 64 18:54 (PD 40640-23 (WEA 02)) | 18:17 50 11:08 (PD 41610-23 Fii2) | 16:27 77 14:45 (PD 40634-18 (03) (V)) | 16:119 36  14:58 (PD 40634-18 (03) (V)

241 05:36 06:14 (HSK MEL1) | 06:23 07:05 (HSK MEOS) | 07:13 07:49 (HSK 9974491.31 Kaespb) | 08:03 10:17 (PD 41610-23 Fii2) | 07:57 09:26 (PD 41610-23 Fii2) | 08:30 14:23 (PD 40634-18 (03) (V).

21:27 44 08:06 (PD41610-23 Fiil) | 20:31 68 08:15 (PD 41610-23 Fidl) [ 19:21 58  18:54 (PD 40640-23 (WEA 02)) | 18:15 52 11:09 (PD 41610-23 Fii2) | 16:26 75 14:46 (PD 40634-18 (03) (V) | 16:19 36 14:59 (PD 40634-18 (03) (V)

25| 05:37 06:14 (HSK MEL1) | 06:25 07:05 (HSK MEOS) | 07:15 18:01 (PD 40639-23 (WEA 01)) | 07:05 09:16 (PD 41610-23 Fii2) | 07:58 09:26 (PD 41610-23 Fii2) | 08:30 14:23 (PD 40634-18 (03) (V).

21:25 48 08:08 (PD41610-23Fiil) | 20:29 65 08:14 (PD 4161023 Fidl) [ 19:19 50  18:51 (PD 40640-23 (WEA 02)) | 17:13 54 10:10 (PD 41610-23 Fii2) | 16:25 75 14:46 (PD 40634-18 (03) (V) | 16:20 36  14:59 (PD 40634-18 (03) (V)

26 | 05:39 06:15 (HSK ME11) | 06:27 07:07 (HSK MEOS) | 07:16 18:01 (PD 40639-23 (WEA 01)) | 07:07 09:14 (PD 41610-23 Fii2) | 08:00 09:28 (PD 41610-23 Fii2) | 08:30 14:23 (PD 40634-18 (03) (V).

21:24 50 08:10 (PD41610-23 Fiil) | 20:27 60 08:13 (PD 4161023 Fidl) | 19:17 49 18:50 (PD 40640-23 (WEA 02)) | 17:11 56 10:10 (PD 41610-23 Fii2) | 16:24 73 14:47 (PD 40634-18 (03) (V)) | 16:21 37 15:00 (PD 40634-18 (03) (V)

27 | 05:40 06:15 (HSK ME11) | 06:28 07:08 (HSK MEOS) | 07:18 18:01 (PD 40639-23 (WEA 01)) | 07:08 09:14 (PD 41610-23 Fii2) | 08:02 09:30 (PD 41610-23 Fii2) | 08:31 14:23 (PD 40634-18 (03) (V).

21:22 51 08:11(PD41610-23Fiil) | 20:25 53 08:11 (PD 4161023 Fidl) | 19:14 47  18:48 (PD 40640-23 (WEA 02)) | 17:09 57 10:11 (PD 41610-23 Fii2) | 16:23 71  14:48 (PD 40634-18 (03) (V)) | 16:21 37 15:00 (PD 40634-18 (03) (V)

28 | 05:42 06:15 (HSK ME11) | 06:30 07:12 (HSK MEOS) | 07:19 18:01 (PD 40639-23 (WEA 01)) | 07:10 09:14 (PD 41610-23 Fii2) | 08:03 09:31 (PD 41610-23 Fii2) | 08:31 14:24 (PD 40634-18 (03) (V).

2121 54 08:12 (PD41610-23 Fiil) | 20:22 44 08:10 (PD 4161023 Fidl) [ 19:12 41  18:45 (PD 40640-23 (WEA 02)) | 17:07 57 10:11 (PD 41610-23 Fii2) | 16:23 70  14:48 (PD 40634-18 (03) (V) | 16:22 36  15:00 (PD 40634-18 (03) (V)

29| 05:43 06:16 (HSK ME11) | 06:31 07:27 (HSK MEOG) | 07:21 18:01 (PD 40639-23 (WEA 01)) | 07:12 08:10 (HSK HRO1) | 08:05 09:32 (PD 41610-23 Fii2) | 08:31 14:24 (PD 40634-18 (03) (V).

21:20 55 08:14 (PD41610-23 Fiil) | 20:20 41 08:08 (PD 4161023 Fidl) [ 19:10 37  18:43 (PD 40640-23 (WEA 02)) | 17:05 68 10:12 (PD 41610-23 Fii2) | 16:22 67 14:48 (PD 40634-18 (03) (V)) | 16:23 37 15:01 (PD 40634-18 (03) (V)

30| 05:44 06:16 (HSK ME11) | 06:33 07:24 (HSK MEOG) | 07:23 18:02 (PD 40639-23 (WEA 01)) | 07:14 08:08 (HSK HRO1) | 08:06 09:35 (PD 41610-23 Fii2) | 08:31 14:25 (PD 40634-18 (03) (V).

21:18 55 08:14 (PD41610-23 Fiil) | 20:18 41 08:05 (PD 41610-23 Fidl) [ 19:07 28  18:30 (PD 40639-23 (WEAOD) | 17:04 71 10:12 (PD 41610-23 Fii2) | 16:21 65 14:49 (PD 40634-18 (03) (V) | 16:24 36  15:01 (PD 40634-18 (03) (V)

31 05:46 06:17 (HSK MEL1) | 06:35 07:23 (HSK MEOG) 07:15 08:07 (HSK HRO1) 08:31 14:25 (PD 40634-18 (03) (V).

21:16 55 08:15 (PD41610-23 Fiil) | 20:16 39 08:03 (PD 41610-23 Firl) 1702 74 10:13 (PD 41610-23 Fii2) 16:25 37 15:02 (PD 40634-18 (03) (V)

Sonnenscheinstunden | 500 453 381 332 268 246

astr.max.mogl Beschattung 1082 1942 1229 1382 2162 1228
Red.Sonnenscheinwahrsch. 039 040 032 029 023 017
Reduktion Betriebsdauer 096 096 096 096 096 096
Reduktion Windrichtung 0,70 071 0,70 062 061 064
Gesamte Reduktion 026 027 021 017 013 010
Met.wahrsch Beschattung 285 529 264 238 284 128

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

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

.
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Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPNO2 - Bad Winnenberg, Auf der Kortge 4

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421

|Januar |Februar Mérz 1April IMai 1duni

1]08:31 09:54 (PD 41610-23 Fii2) | 08:05 08:40 (HSK HRO1) | 07:13 07:39 (HSK MEO2) | 07:03 07:31 (HSK MEOS) | 05:59 6 (PD 41610-23 Fill) | 05:14 06:16 (HSK ME17)

16:26 43 14:46 (PD 40634-18 (03) (V) | 17:13 66  10:35 (PD 41610-23 Fii2) | 18:04 37 08:16 (HSK MEO3) | 19:57 28  08:12 (PD 41610-23 Fill) | 20:47 ~ 26 08:12 (PD 41610-23 Fiil) | 21:32 38 06:54 (HSK MEL7)

2] 08:31 09:52 (PD 41610-23 Fii2) | 08:04 08:38 (HSK HRO1) | 07:10 07:39 (HSK MEO2) | 07:01 07:31 (HSK MEOS) | 05:57 07:47 (PD 41610-23 Fi) | 05:14 06:16 (HSK ME17)

16:27 48 14:47 (PD 40634-18 (03) (V) | 17:15 69  10:35 (PD 41610-23 Fii2) | 18:06 37 08:16 (HSK MEO3) | 19:59 38  08:17 (PD 41610-23 Firl) | 20:49 23  08:10 (PD 41610-23 Fisl) | 21:33 37  06:53 (HSK MEL7)

3]08:31 09:51 (PD 41610-23 Fii2) | 08:02 08:39 (HSK HRO1) | 07:08 07:38 (HSK MEO2) | 06:58 07:30 (HSK MEOS) | 05:55 07:50 (PD 41610-23 Fiil) | 05:13 06:16 (HSK ME17)

16:28 51 14:47 (PD 40634-18 (03) (V) | 17:17 70 10:36 (PD 41610-23 Fii2) | 18:08 43  17:29 (PD 40639-23 (WEAO1)) | 20:00 46  08:20 (PD 41610-23 Fill) | 20:50 17  08:07 (PD 41610-23 Fiil) | 21:34 37  06:53 (HSK MEL7)

408:31 09:50 (PD 41610-23 Fii2) | 08:00 08:38 (HSK HRO1) | 07:06 07:38 (HSK MEO2) | 06:56 07:29 (HSK MEO6) | 05:53 06:23 (HSK MEL1) | 05:12 06:16 (HSK ME17)

16:20 53 14:47 (PD 40634-18 (03) (V) | 17:19 70 10:35 (PD 41610-23 Fii2) | 18:09 51 17:33 (PD 40639-23 (WEAO1)) | 20:02 50 08:21 (PD 41610-23 Fill) | 20:52 12 08:03 (PD 41610-23 Fisl) | 21:35 38 06:54 (HSK MEL7)

5 08:31 09:49 (PD 41610-23 Fii2) | 07:59 08:38 (HSK HRO1) | 07:04 07:38 (HSK MEO2) | 06:54 07:29 (HSK MEO6) | 05:51 06:19 (HSK ME11) | 05:11 06:16 (HSK ME17)

16:31 56 14:48 (PD 40634-18 (03) (V) | 17:21 70 10:35 (PD 41610-23 Fii2) | 18:11 55 17:36 (PD 40639-23 (WEAO1)) | 20:04 53  08:23 (PD 41610-23 Firl) | 20:54 10 06:29 (HSK ME11) | 21:36 38  06:54 (HSK MEL7)

6] 08:30 09:48 (PD 41610-23 Fii2) | 07:57 08:38 (HSK HRO1) | 07:02 07:39 (HSK MEO2) | 06:52 07:30 (HSK MEOS) | 05:50 06:17 (HSK ME11) | 05:11 06:17 (HSK ME17)

16:32 57 14:47 (PD 40634-18 (03) (V) | 17:22 70 10:35 (PD 41610-23 Fii2) | 18:13 57 17:38 (PD 40639-23 (WEAO1)) | 20:06 54 08:24 (PD 41610-23 Fiil) | 20:55 13 06:30 (HSK ME11) | 21:37 37  06:54 (HSK MEL7)

7 08:30 09:48 (PD 41610-23 Fii2) | 07:55 08:39 (HSK HRO1) | 06:59 07:39 (HSK MEO2) | 06:49 07:30 (HSK MEOS) | 05:48 06:16 (HSK ME11) | 05:10 06:17 (HSK ME17)

16:33 50 14:48 (PD 40634-18 (03) (V) | 17:24 69 10:35 (PD 41610-23 Fii2) | 18:15 56  17:38 (PD 40639-23 (WEAO1)) | 20:07 55 08:25 (PD 41610-23 Firl) | 20:57 16 06:32 (HSK ME11) | 21:38 37  06:54 (HSK MEL7)

808:29 09:47 (PD 41610-23 Fii2) | 07:54 08:39 (HSK HRO1) | 06:57 07:41 (HSK MEO2) | 06:47 07:31 (HSK MEO6) | 05:46 06:15 (HSK ME11) | 05:10 06:17 (HSK ME17)

16:34 61 14:48 (PD 40634-18 (03) (V) | 17:26 68 10:35 (PD 41610-23 Fii2) | 18:16 50 17:39 (PD 40639-23 (WEAO1)) | 20:09 55 08:26 (PD 41610-23 Fill) | 20:59 18 06:33 (HSK ME11) | 21:39 37  06:54 (HSK MEL7)

9 08:29 09:47 (PD 41610-23 Fii2) | 07:52 08:40 (HSK HRO1) | 06:55 17:10 (PD 40639-23 (WEA 01)) | 06:45 07:22 (HSK MEOS) | 05:44 06:13 (HSK ME11) | 05:09 06:17 (HSK ME17)

16:36 63 14:49 (PD 40634-18 (03) (V) | 17:28 65 10:34 (PD 41610-23 Fii2) | 18:18 30  17:40 (PD 40639-23 (WEAO1)) | 20:11 61 08:26 (PD 41610-23 Fiil) | 21:00 20 06:33 (HSK ME11) | 21:40 37  06:54 (HSK MEL7)

10 | 08:28 09:46 (PD 41610-23 Fii2) | 07:50 08:41 (HSK HRO1) | 06:53 17:09 (PD 40639-23 (WEA 1)) | 06:43 07:18 (HSK MEOS) | 05:43 06:13 (HSK ME11) | 05:09 06:17 (HSK ME17)

16:37 63 14:48 (PD 40634-18 (03) (V) | 17:30 62  10:34 (PD 41610-23 Fii2) | 18:20 32  17:41 (PD 40639-23 (WEAOL)) | 20:12 65  08:27 (PD 41610-23 Firl) | 21:02 21 06:34 (HSK ME11) | 21:41 37  06:54 (HSK MEL7)

11 | 08:28 09:45 (PD 41610-23 Fii2) | 07:48 08:42 (HSK HRO1) | 06:51 17:08 (PD 40639-23 (WEA 01)) | 06:40 07:16 (HSK MEOS) | 05:41 06:13 (HSK ME11) | 05:08 06:18 (HSK ME17)

16:38 65 14:48 (PD 40634-18 (03) (V) | 17:32 58 10:33 (PD 41610-23 Fii2) | 18:22 39 17:56 (PD 40640-23 (WEA 02)) | 20:14 63  08:27 (PD 41610-23 Fiil) | 21:03 21 06:34 (HSK ME11) | 21:41 37  06:55 (HSK MEL7)

12 | 08:27 09:44 (PD 41610-23 Fii2) | 07:47 09:44 (PD 41610-23 Fii2) | 06:48 17:07 (PD 40639-23 (WEA 01)) | 06:38 07:14 (HSK MEOS) | 05:39 06:13 (HSK ME11) | 05:08 06:18 (HSK ME17)

16:40 66 14:48 (PD 40634-18 (03) (V) | 17:33 48 10:32 (PD 41610-23 Fii2) | 18:23 44  17:58 (PD 40640-23 (WEA 02)) | 20:16 67  08:27 (PD 41610-23 Firl) | 21:05 27 06:40 (HSK ME17) | 21:42 37  06:55 (HSK MEL7)

13 | 08:27 09:45 (PD 41610-23 Fii2) | 07:45 09:44 (PD 41610-23 Fii2) | 06:46 17:07 (PD 40639-23 (WEA 01)) | 06:36 07:13 (HSK MEOS) | 05:38 06:12 (HSK ME11) | 05:08 05:38 (HSK Heu12)

16:41 66 14:49 (PD 40634-18 (03) (V) | 17:35 ~ 47 10:31 (PD 41610-23 Fii2) | 18:25 49  18:00 (PD 40640-23 (WEA02)) | 20:17 71  08:28 (PD 41610-23 Fill) | 21:06 29 06:41 (HSK ME17) | 21:43 40  06:54 (HSK MEL7)

14 | 08:26 09:44 (PD 41610-23 Fii2) | 07:43 09:45 (PD 41610-23 Fii2) | 06:44 07:16 (HSK 997449131 Kaespb) | 06:34 07:12 (HSK MEOS) | 05:36 06:12 (HSK ME11) | 05:08 05:37 (HSK Heu12)

16:43 67 14:48 (PD 40634-18 (03) (V) | 17:37 45 10:30 (PD 41610-23 Fii2) | 18:27 57  18:01 (PD 40640-23 (WEA02)) | 20:19 72 08:28 (PD 41610-23 Fiil) | 21:08 32 06:44 (HSK ME17) | 21:43 44  06:55 (HSK MEL7)

15 | 08:25 09:44 (PD 41610-23 Fii2) | 07:41 09:46 (PD 41610-23 Fii2) | 06:42 07:13 (HSK 9974491.31 Kaespb) | 06:32 07:10 (HSK MEOS) | 05:35 06:13 (HSK ME11) | 05:07 05:37 (HSK Heu12)

16:44 66 14:48 (PD 40634-18 (03) (V) | 17:39 43  10:29 (PD 41610-23 Fii2) | 18:28 65  18:03 (PD 40640-23 (WEA02)) | 20:21 75  08:27 (PD 41610-23 Firl) | 21:09 32 06:45 (HSK ME17) | 21:44 44 06:55 (HSK MEL7)

16 | 08:24 09:43 (PD 41610-23 Fii2) | 07:39 09:47 (PD 41610-23 Fii2) | 06:39 07:11 (HSK 997449131 Kaespb) | 06:29 07:10 (HSK MEOS) | 05:33 06:12 (HSK ME11) | 05:07 05:37 (HSK Heu12)

16:46 67 14:48 (PD 40634-18 (03) (V) | 17:41 41 10:28 (PD 41610-23 Fii2) | 18:30 69  18:05 (PD 40640-23 (WEA02)) | 20:22 75 08:27 (PD 41610-23 Fiil) | 21:11 34 06:46 (HSK ME17) | 21:44 44  06:55 (HSK MEL7)

17 | 08:23 09:43 (PD 41610-23 Fii2) | 07:37 09:49 (PD 41610-23 Fii2) | 06:37 07:10 (HSK ME20) | 06:27 07:09 (HSK MEOS) | 05:32 06:13 (HSK ME11) | 05:07 05:37 (HSK Heu12)

16:47 66 14:47 (PD 40634-18 (03) (V) | 17:43 37 10:26 (PD 41610-23 Fii2) | 18:32 72 18:05 (PD 40640-23 (WEA 02)) | 20:24 75 08:26 (PD 41610-23 Firl) | 21:12 34 06:47 (HSK ME17) | 21:45 45  06:55 (HSK MEL7)

18 | 08:22 09:43 (PD 41610-23 Fii2) | 07:35 09:50 (PD 41610-23 Fii2) | 06:35 07:06 (HSK ME20) | 06:25 07:09 (HSK MEOS) | 05:30 06:14 (HSK ME11) | 05:07 05:37 (HSK Heu12)

16:49 64 14:46 (PD 40634-18 (03) (V) | 17:44 34 10:24 (PD 41610-23 Fii2) | 18:34 74  18:04 (PD 40640-23 (WEA02)) | 20:26 75 08:26 (PD 41610-23 Fiil) | 21:14 34 06:48 (HSK ME17) | 21:45 45  06:55 (HSK MEL7)

19 | 08:22 09:42 (PD 41610-23 Fii2) | 07:33 09:52 (PD 41610-23 Fii2) | 06:32 07:05 (HSK ME20) | 06:23 07:09 (HSK MEOS) | 05:29 06:13 (HSK ME11) | 05:07 05:37 (HSK Heu12)

16:51 65 14:45 (PD 40634-18 (03) (V) | 17:46 30 10:22 (PD 41610-23 Fii2) | 18:35 72  18:04 (PD 40640-23 (WEA02)) | 20:27 75 08:26 (PD 41610-23 Fiil) | 21:15 35 06:48 (HSK ME17) | 21:46 47  06:56 (HSK MEL7)

20 | 08:21 09:41 (PD 41610-23 Fii2) | 07:31 09:55 (PD 41610-23 Fii2) | 06:30 07:03 (HSK ME20) | 06:21 07:09 (HSK MEOS) | 05:28 06:14 (HSK ME11) | 05:07 05:37 (HSK Heu12)

16:52 62 14:43 (PD 40634-18 (03) (V) | 17:48 24 10:19 (PD 41610-23 Fii2) | 18:37 71  18:03 (PD 40640-23 (WEA02)) | 20:29 73 08:25 (PD 41610-23 Firl) | 21:17 35 06:49 (HSK ME17) | 21:46 46  06:56 (HSK MEL7)

21| 08:19 09:41 (PD 41610-23 Fii2) | 07:29 09:58 (PD 41610-23 Fii2) | 06:28 07:01 (HSK ME20) | 06:19 07:09 (HSK MEOS) | 05:26 06:15 (HSK ME11) | 05:08 05:38 (HSK Heu12)

16:54 58 14:41 (PD 40634-18 (03) (V) | 17:50 17 10:15 (PD 41610-23 Fii2) | 18:39 67  18:02 (PD 40640-23 (WEA02)) | 20:31 72 08:24 (PD 41610-23 Fiil) | 21:18 35 06:50 (HSK ME17) | 21:46 46  06:57 (HSK MEL7)

22| 08:18 09:41 (PD 41610-23 Fii2) | 07:27 07:59 (HSK MEO3) | 06:26 07:01 (HSK ME20) | 06:17 07:09 (HSK MEOS) | 05:25 06:16 (HSK ME11) | 05:08 05:38 (HSK Heu12)

16:56 49 10:30 (PD 41610-23 Fii2) | 17:52 11 08:10 (HSK MEO3) | 18:40 61  18:01 (PD 40640-23 (WEA02)) | 20:32 71 08:24 (PD 41610-23 Fiil) | 21:20 35 06:51 (HSK ME17) | 21:46 46  06:57 (HSK MEL7)

23] 08:17 09:40 (PD 41610-23 Fii2) | 07:25 07:57 (HSK MEO3) | 06:23 07:01 (HSK ME20) | 06:15 07:09 (HSK MEOS) | 05:24 06:16 (HSK ME17) | 05:08 05:38 (HSK Heu12)

16:57 50 10:30 (PD 41610-23 Fi2) | 17:53 15 08:12 (HSK MEO3) | 18:42 53  17:59 (PD 40640-23 (WEA02)) | 20:3¢ 69  08:23 (PD 41610-23 Fiil) | 21:21 35 06:51 (HSK ME17) | 21:47 46 06:57 (HSK MEL7)

24| 08:16 09:41 (PD 41610-23 Fii2) | 07:23 07:55 (HSK MEO3) | 06:21 06:59 (HSK ME20) | 06:13 07:10 (HSK MEOS) | 05:23 06:16 (HSK ME17) | 05:08 05:38 (HSK Heu12)

16:59 50 10:31 (PD 41610-23 Fii2) | 17:55 19 08:14 (HSK MEO3) | 18:44 38  17:57 (PD 40640-23 (WEA02)) | 20:36 65 08:22 (PD 41610-23 Fill) | 21:22 36 06:52 (HSK ME17) | 21:47 45  06:56 (HSK MEL7)

25| 08:15 09:41 (PD 41610-23 Fii2) | 07:21 07:53 (HSK MEO3) | 06:19 06:59 (HSK ME20) | 06:11 07:11 (HSK MEOS) | 05:21 06:16 (HSK ME17) | 05:09 05:39 (HSK Heu12)

17:01 51 10:32 (PD 41610-23 Fii2) | 17:57 21 08:14 (HSK MEO3) | 18:45 30  17:53 (PD 40640-23 (WEA 02)) | 20:37 62 08:21 (PD 41610-23 Firl) | 21:24 36 06:52 (HSK ME17) | 21:47 45  06:57 (HSK MEL7)

26 | 08:13 09:40 (PD 41610-23 Fii2) | 07:19 07:43 (HSK MEO2) | 06:16 07:00 (HSK ME20) | 06:09 07:12 (HSK MEOS) | 05:20 06:16 (HSK ME17) | 05:09 05:39 (HSK Heu12)

17:03 52 10:32 (PD 41610-23 Fii2) | 17:59 32 08:15 (HSK MEO3) | 18:47 23 07:23 (HSK ME20) | 20:39 58  08:20 (PD 41610-23 Fill) | 21:25 36 06:52 (HSK ME17) | 21:47 45  06:57 (HSK MEL7)

27 | 08:12 09:40 (PD 41610-23 Fii2) | 07:17 07:41 (HSK MEO2) | 06:14 07:00 (HSK ME20) | 06:07 07:13 (HSK MEOS) | 05:19 06:16 (HSK ME17) | 05:09 05:40 (HSK Heu12)

17:04 53 10:33 (PD 41610-23 Fii2) | 18:01 34 08:15 (HSK MEO3) | 18:49 23 07:23 (HSK ME20) | 20:41 52  08:18 (PD 41610-23 Fill) | 21:26 36 06:52 (HSK ME17) | 21:47 44  06:58 (HSK MEL7)

28| 08:11 09:40 (PD 41610-23 Fii2) | 07:15 07:40 (HSK MEO2) | 06:12 07:00 (HSK ME20) | 06:05 07:15 (HSK MEOS) | 05:18 06:16 (HSK ME17) | 05:10 05:40 (HSK Heu12)

17:06 53 10:33 (PD 41610-23 Fii2) | 18:02 35 08:15 (HSK MEO3) | 18:50 21 07:21 (HSK ME20) | 20:42 45  08:17 (PD 41610-23 Fill) | 21:27 37 06:53 (HSK ME17) | 21:47 44  06:58 (HSK MEL7)

29 | 08:09 09:40 (PD 41610-23 Fii2) 07:10 07:36 (HSK MEO) | 06:03 07:44 (PD 41610-23 Fil1) | 05:17 06:16 (HSK MEL7) | 05:10 05:41 (HSK Heu12)

17:08 54 10:34 (PD 41610-23 Fii2) 19:52 30 08:20 (HSK ME20) | 20:44 32 08:16 (PD 41610-23 Fill) | 21:29 37 06:53 (HSK ME17) | 21:46 43  06:59 (HSK MEL7)

30 | 08:08 08:43 (HSK HROL) 07:07 07:34 (HSK MEOS) | 06:01 07:45 (PD 41610-23 Fii1) | 05:16 06:15 (HSK ME17) | 05:11 05:43 (HSK Heu12)

17:10 57 10:34 (PD 41610-23 Fii2) 19:54 31 08:18 (HSK ME20) | 20:46 29  08:14 (PD 41610-23 Firl) | 21:30 38 06:53 (HSK ME17) | 21:46 38  06:58 (HSK MEL7)

31 08:07 08:41 (HSK HROL) 07:05 07:32 (HSK MEOS) 05:15 06:15 (HSK ME17)
17:11 63 10:35 (PD 41610-23 Fii2) 19:55 29 08:15 (HSK ME20) 21:31 38 06:53 (HSK ME17)
Sonnenscheinstunden | 261 278 367 415 483 497

astr.max.mégl.Beschattung 1798 1270 1466 1781 888 1244
Red.Sonnenscheinwahrsch. 0,19 0,32 0,28 0,36 0,43 034
Reduktion Betriebsdauer 0,96 0,96 0,96 0,96 0,96 0,96
Reduktion Windrichtung 0,61 0,60 0,69 0,70 0,70 0,70
Gesamte Reduktion 0,11 0,19 0,19 025 0,29 023
Met.wahrsch.Beschattung 197 238 275 439 258 283

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

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

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.02.2025 23:00/ 3 win d FH



Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPNO2 - Bad Winnenberg, Auf der Kortge 4

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421

13uli JAugust ISeptember |Oktober INovember |Dezember

1]05:12 06:22 (HSK MEL7) | 05:47 06:23 (HSK MEL1) | 06:36 07:15 (HSK MEOS) | 07:24 17:46 (PD 40639-23 (WEA 01)) | 07:17 08:10 (HSK HRO1) | 08:07 09:27 (PD 41610-23 Fii2

21:46 37 06:50 (HSK MEL7) [ 21:15 26 06:49 (HSK MEL7) | 20:14 63 08:26 (PD 41610-23 Fii1) | 19:05 46  18:38 (PD 40640-23 (WEA 02)) | 17:00 64 10:04 (PD 41610-23 Fii2) | 16:20 65  14:30 (PD 40634-18 (03) (V)

205112 06:23 (HSK ME17) | 05:49 06:23 (HSK MEL1) | 06:38 07:17 (HSK MEOS) | 07:26 17:46 (PD 40639-23 (WEA 01)) | 07:19 08:09 (HSK HRO1) | 08:09 09:29 (PD 41610-23 Fii2

21:46 36 06:50 (HSK ME17) [21:13 21 06:44 (HSK MEL1) | 20:11 65 08:26 (PD 41610-23 Fii1) | 19:03 42 18:36 (PD 40640-23 (WEA 02)) | 16358 66 10:04 (PD 41610-23 Fii2) | 16:20 63  14:31 (PD 40634-18 (03) (V)

3105113 06:22 (HSK ME17) | 05:50 06:24 (HSK MEL1) | 06:39 07:20 (HSK MEOS) | 07:28 17:47 (PD 40639-23 (WEA 01)) | 07:21 08:09 (HSK HRO1) | 08:10 09:30 (PD 41610-23 Fii2

21:45 37 06:50 (HSK ME17) [ 21:12 20 06:44 (HSK MEL1) | 20:09 61 08:24 (PD 41610-23 Fii1) | 19:01 35 18:34 (PD 40640-23 (WEA 02)) | 16:56 68 10:05 (PD 4161023 Fii2) | 16:19 63  14:32 (PD 40634-18 (03) (V)

405114 06:22 (HSK MEL7) | 05:52 06:24 (HSK MEL1) | 06:41 07:28 (HSK MEO6) | 07:29 17:46 (PD 40639-23 (WEA 01)) | 07:23 08:07 (HSK HRO1) | 08:12 09:32 (PD 41610-23 Fii2

21:45 38 07:00 (HSK ME17) [ 21:10 19 06:43 (HSK MEL1) | 20:07 55 08:23 (PD 41610-23 Fii1) | 18:58 31 18:17 (PD 40639-23 (WEA 01)) | 16355 70 10:04 (PD 4161023 Fii2) | 16:19 61  14:33 (PD 40634-18 (03) (V)

50515 06:23 (HSK MEL7) | 05:54 06:25 (HSK MEL1) | 06:43 07:26 (HSK MEOB) | 07:31 08:19 (HSK MEO2) | 07:24 08:07 (HSK HRO1) | 08:13 09:33 (PD 41610-23 Fii2

21:44 37 07:00 (HSK ME17) | 21:08 18 06:43 (HSK ME11) | 20:05 55 08:21 (PD 41610-23 Fii1) | 18:56 45 18:16 (PD 40639-23 (WEA 01)) | 16353 72 10:05 (PD 41610-23 Fii2) | 16:18 59 14:33 (PD 40634-18 (03) (V)

60515 06:23 (HSK MEL7) | 05:55 06:26 (HSK MEL1) | 06:44 07:26 (HSK MEO6) | 07:33 08:17 (HSK MEO2) | 07:26 08:07 (HSK HRO1) | 08:14 09:34 (PD 41610-23 Fii2

21:44 37 07:00 (HSK ME17) | 21:06 15 06:41 (HSK MEL1) | 20:02 54 08:20 (PD 41610-23 Fii1) | 18:54 55 18:16 (PD 40639-23 (WEA 1)) | 16351 72 10:05 (PD 41610-23 Fii2) | 16:18 57  14:33 (PD 40634-18 (03) (V)

710516 06:23 (HSK MEL7) | 05:57 06:27 (HSK MEL1) | 06:46 07:24 (HSK MEO6) | 07:34 08:14 (HSK MEO2) | 07:28 08:08 (HSK HRO1) | 08:15 09:36 (PD 41610-23 Fii2

21:43 37 07:00 (HSK ME17) [ 21:05 12 06:39 (HSK MEL1) | 20:00 53 08:18 (PD 41610-23 Fii1) | 18:52 57 18:13 (PD 40639-23 (WEA 01)) | 16:49 71 10:05 (PD 41610-23 Fii2) | 16:17 56 14:35 (PD 40634-18 (03) (V)

805:17 06:23 (HSK MEL7) | 05:58 06:29 (HSK MEL1) | 06:47 07:24 (HSK MEO6) | 07:36 08:14 (HSK MEO2) | 07:30 08:08 (HSK HRO1) | 08:17 09:38 (PD 41610-23 Fii2

21:43 37 07:00 (HSK ME17) [ 21:03 9 06:38 (HSK MEL1) | 19:58 50 08:16 (PD 41610-23 Fii1) | 18:49 56  18:12 (PD 40639-23 (WEA 01)) | 16:48 69 10:05 (PD 41610-23 Fii2) | 16:17 52  14:35 (PD 40634-18 (03) (V)

90518 06:23 (HSK ME17) | 06:00 08:01 (PD 41610-23 Fii1) | 06:49 07:23 (HSK MEO) | 07:38 08:13 (HSK MEO2) | 07:31 08:09 (HSK HRO1) | 08:18 09:39 (PD 41610-23 Fii2

21:42 38 07:01 (HSKMEL7) [21:01 12 08:13 (PD 41610-23 Fiil) | 19:56 46 08:13 (PD 41610-23 Fii1) | 18:47 54  18:10 (PD 40639-23 (WEA 01)) | 16:46 69 10:06 (PD 41610-23 Fii2) | 16:17 50  14:35 (PD 40634-18 (03) (V)

10 | 05:19 06:23 (HSK MEL7) | 06:01 07:58 (PD 41610-23 Fii1) | 06:51 07:24 (HSK MEO6) | 07:39 08:13 (HSK MEO2) | 07:33 08:10 (HSK HRO1) | 08:19 09:41 (PD 41610-23 Fii2

21:41 38 07:01 (HSKME17) [20:59 19  08:17 (PD 41610-23 Fiil) | 19:53 40 08:11 (PD 41610-23 Fii1) | 18:45 48  18:07 (PD 40639-23 (WEA 01)) | 16:45 67 10:06 (PD 41610-23 Fii2) | 16:16 48 14:36 (PD 40634-18 (03) (V)

11 05:20 06:23 (HSK MEL7) | 06:03 07:55 (PD 41610-23 Fii1) | 06:52 07:23 (HSK MEOG) | 07:41 08:12 (HSK MEO2) | 07:35 08:12 (HSK HRO1) | 08:20 09:43 (PD 41610-23 Fii2

21:41 38 07:01 (HSK ME17) [20:57 24  08:19 (PD 41610-23 Fiil) | 19:51 29 08:05 (PD 41610-23 Fii1) | 18:43 37 08:49 (HSK MEO3) | 16:43 64 10:06 (PD 4161023 Fii2) | 16:16 44 14:36 (PD 40634-18 (03

12| 05:21 06:24 (HSK ME17) | 06:04 07:54 (PD 41610-23 Fii1) | 06:54 07:24 (HSK MEOB) | 07:43 08:12 (HSK MEO2) | 07:37 08:16 (HSK HRO1) | 08:21 14:00 (PD 40634-18 (03) (V)

21:40 37 07:01 (HSK ME17) [ 20:55 27 08:21 (PD 41610-23 Fiil) | 19:49 29 08:07 (HSK ME20) | 18:40 37 08:49 (HSK MEO3) | 16:41 56 10:06 (PD 41610-23 Fii2) | 16:16 37  14:37 (PD 40634-18 (03) (V)

13 05:22 06:24 (HSK MEL7) | 06:06 07:52 (PD 41610-23 Fii1) | 06:55 07:25 (HSK MEO6) | 07:44 08:13 (HSK MEO2) | 07:38 09:12 (PD 41610-23 Fii2) | 08:22 14:01 (PD 40634-18 (03) (V)

21:39 37 07:01 (HSKMEL7) [20:53 30  08:22 (PD 41610-23 Fiil) | 19:47 30 08:09 (HSK ME20) | 18:38 36 08:49 (HSK MEO3) | 16:40 54 10:06 (PD 41610-23 Fii2) | 16:16 36  14:37 (PD 40634-18 (03) (V)

141 05:23 06:24 (HSK ME17) | 06:08 07:51 (PD 41610-23 Fii1) | 06:57 07:26 (HSK MEOB) | 07:46 08:14 (HSK MEO2) | 07:40 09:13 (PD 41610-23 Fii2) | 08:23 14:01 (PD 40634-18 (03) (V)

21:33 37 07:01 (HSKME17) [20:52 33  08:24 (PD 41610-23 Fiil) | 19:44 31 08:10 (HSK ME20) | 18:36 35 08:49 (HSK MEO3) | 16:39 53 10:06 (PD 41610-23 Fii2) | 16:16 37 14:38 (PD 40634-18 (03) (V)

15| 05:24 06:24 (HSK ME17) | 06:09 07:22 (HSK MEOS) | 06:59 07:30 (HSK MEO) | 07:48 08:14 (HSK MEO2) | 07:42 09:12 (PD 41610-23 Fii2) | 08:24 14:02 (PD 40634-18 (03) (V)

21:37 37 07:01 (HSK MEL7) [ 20:50 48  08:25 (PD 41610-23 Fiil) | 19:42 25 08:11 (HSK ME20) | 18:34 33 08:47 (HSK MEO3) | 16:37 53 10:05 (PD 41610-23 Fii2) | 16:16 36  14:38 (PD 40634-18 (03) (V)

16 | 05:26 06:24 (HSK MEL7) | 06:11 07:20 (HSK MEOS) | 07:00 07:49 (HSK ME20) | 07:49 08:17 (HSK MEO2) | 07:44 09:13 (PD 41610-23 Fii2) | 08:25 14:02 (PD 40634-18 (03) (V)

21:36 37 07:01 (HSK MEL7) [ 20:48 54  08:26 (PD 41610-23 Fiil) | 19:40 22 08:11 (HSK ME20) | 18:32 27 08:46 (HSK MEO3) | 16:36 52 10:05 (PD 41610-23 Fii2) | 16:16 37  14:39 (PD 40634-18 (03) (V)

17 | 05:27 06:24 (HSK MEL7) | 06:12 07:18 (HSK MEOS) | 07:02 07:48 (HSK ME20) | 07:51 08:26 (HSK MEO3) | 07:45 09:14 (PD 41610-23 Fii2) | 08:25 14:03 (PD 40634-18 (03) (V)

21:35 37 07:01 (HSK MEL7) [ 20:46 58  08:26 (PD 41610-23 Fil) | 19:37 24 08:12 (HSK ME20) | 18:30 20 08:46 (HSK MEO3) | 16:34 51 10:05 (PD 41610-23 Fii2) | 16:16 37 14:40 (PD 40634-18 (03) (V)

18 | 05:28 06:26 (HSK MEL7) | 06:14 07:17 (HSK MEOS) | 07:03 07:47 (HSK ME20) | 07:53 08:27 (HSK MEO3) | 07:47 09:15 (PD 41610-23 Fii2) | 08:26 14:03 (PD 40634-18 (03) (V)

21:3¢ 36 07:02 (HSK ME17) [ 20:44 64 08:28 (PD 41610-23 Fil) | 19:35 24 08:11 (HSK ME20) | 18:28 17 08:44 (HSK MEO3) | 16:33 50 10:05 (PD 41610-23 Fii2) | 16:17 36 14:39 (PD 40634-18 (03) (V)

19 | 05:29 06:26 (HSK ME17) | 06:16 07:15 (HSK MEOS) | 07:05 07:47 (HSK ME20) | 07:55 08:28 (HSK MEO3) | 07:49 09:15 (PD 41610-23 Fii2) | 08:27 14:03 (PD 40634-18 (03) (V)

21:33 35 07:01 (HSKMEL7) [ 20:42 67 08:28 (PD41610-23 Fil) | 19:33 35  18:43 (PD 40640-23 (WEA 02)) | 18:25 14 08:42 (HSK MEO3) | 16:32 50 10:05 (PD 41610-23 Fii2) | 16:17 37  14:40 (PD 40634-18 (03) (V)

20| 05:31 06:26 (HSK MEL7) | 06:17 07:15 (HSK MEOS) | 07:07 07:47 (HSK ME20) | 07:56 08:31 (HSK MEO3) | 07:50 09:16 (PD 41610-23 Fii2) | 08:28 14:04 (PD 40634-18 (03) (V)

21:32 35 07:01 (HSKMEL7) [ 20:39 69 08:29 (PD 41610-23 Fiil) | 19:30 52  18:46 (PD 40640-23 (WEA 02)) | 18:23 16 10:41 (PD 41610-23 Fii2) | 16:31 49 10:05 (PD 41610-23 Fii2) | 16:17 37  14:41 (PD 40634-18 (03) (V)

21 05:32 06:26 (HSK MEL1) | 06:19 07:13 (HSK MEOS) | 07:08 07:46 (HSK ME20) | 07:58 10:27 (PD 41610-23 Fii2) | 07:52 09:16 (PD 41610-23 Fii2) | 08:28 14:04 (PD 40634-18 (03) (V)

21:31 34 07:00 (HSK ME17) | 20:37 71 08:28 (PD 41610-23 Fiil) | 19:28 61 18:46 (PD 40640-23 (WEA 02)) | 18:21 20 10:47 (PD 41610-23 Fii2) | 16:20 58  14:16 (PD 40634-18 (03) (V) | 16:18 37 14:41 (PD 40634-18 (03) (V)

22 05:33 06:25 (HSK MEL1) | 06:20 07:13 (HSK MEOS) | 07:10 07:47 (HSK ME20) | 08:00 10:24 (PD 41610-23 Fii2) | 07:54 09:17 (PD 41610-23 Fii2) | 08:29 14:05 (PD 40634-18 (03) (V)

21:29 35 07:00 (HSK ME17) [ 20:35 74 08:29 (PD 41610-23 Fiil) | 19:26 66 18:47 (PD 40640-23 (WEA 02)) | 18:19 27 10:51 (PD 41610-23 Fii2) | 16:28 62  14:19 (PD 40634-18 (03) (V) | 16:18 37  14:42 (PD 40634-18 (03) (V)

231 05:35 06:25 (HSK MEL1) | 06:22 07:12 (HSK MEOS) | 07:11 07:47 (HSK ME20) | 08:01 10:22 (PD 41610-23 Fii2) | 07:55 09:19 (PD 41610-23 Fii2) | 08:29 14:05 (PD 40634-18 (03) (V)

21:28 35 07:00 (HSK ME17) [ 20:33 75 08:29 (PD 41610-23 Fiil) | 19:23 69  18:47 (PD 40640-23 (WEA 02)) | 18:17 31 10:53 (PD 41610-23 Fii2) | 16:27 64 14:22 (PD 40634-18 (03) (V) | 16:19 37 14:42 (PD 40634-18 (03) (V)

241 05:36 06:24 (HSK MEL1) | 06:23 07:12 (HSK MEOS) | 07:13 07:48 (HSK ME20) | 08:03 10:20 (PD 41610-23 Fii2) | 07:57 09:20 (PD 41610-23 Fii2) | 08:30 14:06 (PD 40634-18 (03) (V)

21:27 35 06:50 (HSKME17) [ 20:31 76 08:29 (PD 41610-23 Fiil) | 19:21 72  18:47 (PD 40640-23 (WEA 02)) | 18:15 35 10:55 (PD 41610-23 Fii2) | 16:26 65 14:23 (PD 40634-18 (03) (V) | 16:19 37  14:43 (PD 40634-18 (03) (V)

25| 05:37 06:24 (HSK MEL1) | 06:25 07:12 (HSK MEOS) | 07:15 07:48 (HSK ME20) | 07:05 09:19 (PD 41610-23 Fii2) | 07:58 09:20 (PD 41610-23 Fii2) | 08:30 14:06 (PD 40634-18 (03) (V)

21:25 34 06:58 (HSKME17) [ 20:29 76 08:29 (PD 41610-23 Fiil) | 19:19 73  18:46 (PD 40640-23 (WEA 02)) | 17:13 38 09:57 (PD 41610-23 Fii2) | 16:25 66 14:24 (PD 40634-18 (03) (V)) | 16:20 37  14:43 (PD 40634-18 (03) (V)

26 | 05:39 06:24 (HSK MEL1) | 06:27 07:12 (HSK MEOS) | 07:16 07:51 (HSK ME20) | 07:07 09:16 (PD 41610-23 Fii2) | 08:00 09:21 (PD 41610-23 Fii2) | 08:30 14:07 (PD 40634-18 (03) (V)

21:24 34 06:58 (HSKME17) [ 2027 75 08:29 (PD41610-23 Fiil) | 19:17 72 18:47 (PD 40640-23 (WEA 02)) | 17:11 42 09:58 (PD 41610-23 Fii2) | 16:24 67 14:26 (PD 40634-18 (03) (V)) | 16:21 37  14:44 (PD 40634-18 (03) (V)

27 | 05:40 06:23 (HSK MEL1) | 06:28 07:11 (HSK MEOS) | 07:18 07:53 (HSK 9974491.31 Kaespb) | 07:08 09:15 (PD 41610-23 Fii2) | 08:02 09:23 (PD 41610-23 Fii2) | 08:31 14:07 (PD 40634-18 (03) (V)

21:22 34 06:57 (HSKMEL7) [ 20:25 75 08:28 (PD41610-23 Fil) | 19:14 69  18:46 (PD 40640-23 (WEA 02)) | 17:09 44 09:59 (PD 41610-23 Fii2) | 16:23 66 14:27 (PD 40634-18 (03) (V)) | 16:21 37 14:44 (PD 40634-18 (03) (V)

28 | 05:42 06:23 (HSK MEL1) | 06:30 07:12 (HSK MEOS) | 07:19 07:53 (HSK 9974491.31 Kaespb) | 07:10 09:15 (PD 41610-23 Fii2) | 08:03 09:23 (PD 41610-23 Fii2) | 08:31 14:07 (PD 40634-18 (03) (V)

2121 33 06:56 (HSKME17) [ 2022 75 08:29 (PD41610-23 Fiil) | 19:12 67 18:45 (PD 40640-23 (WEA 02)) | 17:07 45 10:00 (PD 41610-23 Fii2) | 16:23 66  14:27 (PD 40634-18 (03) (V) | 16:22 37 14:44 (PD 40634-18 (03) (V)

29| 05:43 06:23 (HSK MEL1) | 06:31 07:13 (HSK MEOS) | 07:21 07:55 (HSK 9974491.31 Kaespb) | 07:12 09:14 (PD 41610-23 Fii2) | 08:05 09:25 (PD 41610-23 Fii2) | 08:31 14:08 (PD 40634-18 (03) (V)

21:20 32 06:55 (HSKME17) [ 20:20 72 08:29 (PD41610-23 Fiil) | 19:10 61 18:43 (PD 40640-23 (WEA 02)) | 17:05 47 10:01 (PD 41610-23 Fii2) | 16:22 66  14:20 (PD 40634-18 (03) (V) | 16:23 37 14:45 (PD 40634-18 (03) (V)

30| 05:44 06:23 (HSK MEL1) | 06:33 07:13 (HSK MEOS) | 07:23 17:47 (PD 40639-23 (WEA 01)) | 07:14 09:13 (PD 41610-23 Fii2) | 08:06 09:26 (PD 41610-23 Fii2) | 08:31 14:08 (PD 40634-18 (03) (V)

21:18 30 06:53 (HSKME17) [ 20:18 70 08:28 (PD 41610-23 Fiil) | 19:07 50 18:41 (PD 40640-23 (WEA 02)) | 17:04 49 10:02 (PD 41610-23 Fii2) | 16:21 66  14:30 (PD 40634-18 (03) (V) | 16:24 37 14:45 (PD 40634-18 (03) (V)

31 05:46 06:23 (HSK MEL1) | 06:35 07:14 (HSK MEOS) 07:15 08:12 (HSK HROL 08:31 14:09 (PD 40634-18 (03) (V)

21:16 28 06:51 (HSK ME17) [ 20:16 67  08:27 (PD 41610-23 Fiil) 17:02 58 10:03 (PD 41610-23 Fis2) 16:25 36 14:45 (PD 40634-18 (03) (V)

Sonnenscheinstunden | 500 453 381 332 268 246

astr.max.mogl Beschattung 1102 1451 1503 177 1866 1354
Red.Sonnenscheinwahrsch. 039 040 032 029 023 017
Reduktion Betriebsdauer 096 096 096 096 096 096
Reduktion Windrichtung 0,70 0,70 070 064 0,60 063
Gesamte Reduktion 026 0,27 021 0,18 013 0,10
Met.wahrsch Beschattung 290 304 322 210 242 138

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

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

.
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Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN12 - Essentho, In den Stricken 30

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421

|Januar |Februar |Marz | April | Mai 1Juni
1]08:31 | 08:05 | 07:12 | 07:03 | 05:59 | 05:15 06:06 (KB2)
|16:26 | 17:13 | 18:04 1 19:57 | 20:47 | 21:32 33 06:39 (KB2)
2108:31 |08:03 |07:10 107:01 | 05:57 | 05:14 06:06 (KB2)
|16:27 | 17:15 | 18:06 119:59 | 20:49 | 21:33 33 06:39 (KB2)
3] 08:31 | 08:02 | 07:08 | 06:58 | 05:55 | 05:13 06:06 (KB2)
|16:28 | 17:17 | 18:08 | 20:00 | 20:50 | 21:34 33 06:39 (KB2)
4108:31 |08:00 |07:06 1 06:56 | 05:53 | 05:12 06:06 (KB2)
116:30 | 17:19 | 18:09 120:02 | 20:52 | 21:35 34 06:40 (KB2)
5] 08:30 | 07:59 | 07:04 07:40 (TW 600) | 06:54 | 05:52 | 05:12 06:06 (KB2)
| 16:31 | 17:21 | 18:11 5 07:45 (TW 600) | 20:04 | 20:54 | 21:36 34 06:40 (KB2)
6]08:30 | 07:57 | 07:02 07:36 (TW 600) | 06:52 | 05:50 | 05:11 06:06 (KB2)
| 16:32 | 17:22 | 18:13 12 07:48 (TW 600) | 20:05 | 20:55 | 21:37 35 06:41 (KB2)
7108:30 | 07:55 | 06:59 07:34 (TW 600) | 06:49 | 05:48 | 05:10 06:06 (KB2)
|16:33 | 17:24 | 18:15 16  07:50 (TW 600) | 20:07 | 20:57 | 21:38 34 06:40 (KB2)
8] 08:29 | 07:54 | 06:57 07:33 (TW 600) | 06:47 | 05:46 | 05:10 06:06 (KB2)
|16:34 | 17:26 |18:16 18 07:51 (TW 600) | 20:09 | 20:58 | 21:39 35 06:41 (KB2)
9] 08:29 | 07:52 | 06:55 07:32 (TW 600) | 06:45 | 05:45 | 05:09 06:07 (KB2)
|16:36 | 17:28 | 18:18 20 07:52 (TW 600) | 20:10 | 21:00 | 21:40 35  06:42 (KB2)
10 | 08:28 | 07:50 | 06:53 07:30 (TW 600) | 06:43 | 05:43 | 05:09 06:07 (KB2)
| 16:37 | 17:30 | 18:20 21 07:51 (TW 600) | 20:12 | 21:02 | 21:40 34 06:41 (KB2)
11]08:28 | 07:48 | 06:50 07:30 (TW 600) | 06:40 | 05:41 | 05:09 06:07 (KB2)
| 16:39 | 17:32 | 18:22 22 07:52 (TW 600) | 20:14 | 21:03 | 21:41 35 06:42 (KB2)
121 08:27 | 07:46 | 06:48 07:30 (TW 600) | 06:38 | 05:40 | 05:08 06:07 (KB2)
|16:40 | 17:33 | 18:23 22 07:52 (TW 600) | 20:15 | 21:05 | 21:42 35  06:42 (KB2)
13| 08:26 | 07:45 | 06:46 07:30 (TW 600) | 06:36 | 05:38 | 05:08 06:07 (KB2)
|16:41 | 17:35 |18:25 21 07:51 (TW 600) | 20:17 | 21:06 | 21:43 34  06:41 (KB2)
14 | 08:26 | 07:43 | 06:44 07:30 (TW 600) | 06:34 | 05:36 | 05:08 06:07 (KB2)
|16:43 | 17:37 | 18:227 20 07:50 (TW 600) | 20:19 | 21:08 | 21:43 35  06:42 (KB2)
15 | 08:25 | 07:41 | 06:41 07:31 (TW 600) | 06:32 | 05:35 | 05:08 06:07 (KB2)
| 16:44 | 17:39 | 18:28 18  07:49 (TW 600) | 20:20 | 21:09 | 21:44 35 06:42 (KB2)
16 | 08:24 | 07:39 | 06:39 07:32 (TW 600) | 06:29 | 05:33 | 05:08 06:08 (KB2)
| 16:46 | 17:41 | 18:30 16  07:48 (TW 600) | 20:22 | 21:11 | 21:44 34 06:42 (KB2)
17| 08:23 | 07:37 | 06:37 07:32 (TW 600) | 06:27 | 05:32 06:18 (KB2) | 05:07 06:08 (KB2)
|16:48 | 17:43 | 18:32 13  07:45 (TW 600) | 20:24 | 21:12 7 06:25 (KB2) | 21:45 35  06:43 (KB2)
18 | 08:22 | 07:35 | 06:35 07:35 (TW 600) | 06:25 | 05:30 06:15 (KB2) | 05:07 06:08 (KB2)
116:49 | 17:44 | 18:34 7 07:42 (TW 600) | 20:25 |21:14 13 06:28 (KB2) | 21:45 35  06:43 (KB2)
19 | 08:21 | 07:33 | 06:32 | 06:23 | 05:29 06:12 (KB2) | 05:07 06:08 (KB2)
|16:51 | 17:46 | 18:35 120:27 | 21:15 17  06:29 (KB2) | 21:45 35  06:43 (KB2)
20 | 08:20 | 07:31 | 06:30 | 06:21 | 05:28 06:11 (KB2) | 05:08 06:09 (KB2)
| 16:52 | 17:48 | 18:37 | 20:29 | 21:17 20 06:31 (KB2) | 21:46 35 06:44 (KB2)
21]08:19 | 07:29 | 06:28 | 06:19 | 05:26 06:10 (KB2) | 05:08 06:09 (KB2)
| 16:54 | 17:50 | 18:39 | 20:30 | 21:18 22 06:32 (KB2) | 21:46 35 06:44 (KB2)
22108:18 | 07:27 | 06:26 1 06:17 | 05:25 06:09 (KB2) | 05:08 06:09 (KB2)
|16:56 | 17:52 | 18:40 120:32 | 21:19 25 06:34 (KB2) | 21:46 35  06:44 (KB2)
23] 08:17 | 07:25 | 06:23 | 06:15 | 05:24 06:09 (KB2) | 05:08 06:09 (KB2)
| 16:57 | 17:53 | 18:42 | 20:34 |21:21 26 06:35 (KB2) | 21:46 35  06:44 (KB2)
24| 08:16 | 07:23 | 06:21 | 06:13 | 05:23 06:08 (KB2) | 05:08 06:10 (KB2)
|16:59 | 17:55 | 18:44 120:35 | 21:22 27 06:35 (KB2) | 21:46 35  06:45 (KB2)
25| 08:15 | 07:21 | 06:19 | 06:11 | 05:22 06:08 (KB2) | 05:09 06:10 (KB2)
| 17:01 | 17:57 | 18:45 | 20:37 | 21:23 28  06:36 (KB2) | 21:47 35 06:45 (KB2)
26108:13 | 07:19 | 06:16 | 06:09 | 05:20 06:07 (KB2) | 05:09 06:10 (KB2)
| 17:03 | 17:59 | 18:47 | 20:39 | 21:25 30 06:37 (KB2) | 21:47 34 06:44 (KB2)
27108:12 | 07:17 | 06:14 1 06:07 | 05:19 06:07 (KB2) | 05:10 06:10 (KB2)
|17:04 | 18:01 | 18:49 120:40 | 21:26 30 06:37 (KB2) | 21:46 35  06:45 (KB2)
28| 08:11 | 07:15 | 06:12 | 06:05 | 05:18 06:07 (KB2) | 05:10 06:10 (KB2)
| 17:06 | 18:02 | 18:50 | 20:42 |21:27 31 06:38 (KB2) | 21:46 35  06:45 (KB2)
29108:09 | | 07:10 1 06:03 | 05:17 06:06 (KB2) | 05:11 06:11 (KB2)
|17:08 | | 19:52 120:44 | 21:28 32 06:38 (KB2) | 21:46 35  06:46 (KB2)
30 | 08:08 | | 07:07 | 06:01 | 05:16 06:06 (KB2) | 05:11 06:11 (KB2)
| 17:10 | | 19:54 | 20:45 | 21:30 32 06:38 (KB2) | 21:46 34 06:45 (KB2)
31]08:06 | | 07:05 | | 05:15 06:06 (KB2) |
|17:12 | | 19:55 | |21:31 32 06:38 (KB2) |
Sonnenscheinstunden | 261 | 279 | 367 | 415 | 483 | 496
astr.max.mdgl.Beschattung | | | 231 | | 372 | 1036
Red.Sonnenscheinwahrsch. | | | 0,28 | | 0,43 | 0,34
Reduktion Betriebsdauer | | | 0,96 | | 0,96 | 0,96
Reduktion Windrichtung | | | 0,67 | | 0,70 | 0,70
Gesamte Reduktion | | | 0,18 | | 0,29 | 0,23
Met.wahrsch.Beschattung | | | 42 | | 108 | 237

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN12 - Essentho, In den Stricken 30

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421

1 Juli JAugust | September | Oktober I|Novembe| Dezember

1]05:12 06:11 (KB2) | 05:48 | 06:36 | 07:24 08:09 (TW 600) | 07:17 | 08:07

| 21:46 35 06:46 (KB2) | 21:15 | 20:14 | 19:05 21 08:30 (TW 600) | 17:00 | 16:20

21 05:12 06:12 (KB2) | 05:49 | 06:38 | 07:26 08:09 (TW 600) | 07:19 | 08:09

| 21:45 34  06:46 (KB2) | 21:13 | 20:11 119:03 21  08:30 (TW 600) | 16:58 | 16:20

3]05:13 06:11 (KB2) | 05:51 | 06:39 | 07:28 08:09 (TW 600) | 07:21 | 08:10

|21:45 35 06:46 (KB2) | 21:11 | 20:09 119:01 21  08:30 (TW 600) | 16:56 | 16:19

4| 05:14 06:12 (KB2) | 05:52 | 06:41 | 07:29 08:09 (TW 600) | 07:22 | 08:11

| 21:45 34 06:46 (KB2) | 21:10 | 20:07 118:58 20 08:29 (TW 600) | 16:55 | 16:19

5] 05:15 06:12 (KB2) | 05:54 | 06:43 | 07:31 08:09 (TW 600) | 07:24 | 08:13

| 21:44 35 06:47 (KB2) | 21:08 | 20:05 | 18:56 19  08:28 (TW 600) | 16:53 | 16:18

6| 05:15 06:13 (KB2) | 05:55 | 06:44 | 07:33 08:10 (TW 600) | 07:26 | 08:14

| 21:44 34 06:47 (KB2) | 21:06 | 20:02 | 18:54 17  08:27 (TW 600) | 16:51 | 16:18

71 05:16 06:12 (KB2) | 05:57 | 06:46 | 07:34 08:11 (TW 600) | 07:28 | 08:15

|21:43 34 06:46 (KB2) | 21:04 | 20:00 |18:52 14 08:25 (TW 600) | 16:49 | 16:17

8] 05:17 06:12 (KB2) | 05:58 | 06:47 | 07:36 08:13 (TW 600) | 07:29 | 08:16

121:43 34 06:46 (KB2) | 21:03 | 19:58 118:49 10 08:23 (TW 600) | 16:48 | 16:17

9] 05:18 06:13 (KB2) | 06:00 | 06:49 | 07:38 107:31 | 08:18

| 21:42 34 06:47 (KB2) | 21:01 | 19:56 | 18:47 | 16:46 | 16:17

10 | 05:19 06:13 (KB2) | 06:01 | 06:51 | 07:39 | 07:33 | 08:19

| 21:41 34 06:47 (KB2) | 20:59 | 19:53 | 18:45 | 16:45 | 16:16

11 | 05:20 06:14 (KB2) | 06:03 | 06:52 | 07:41 ] 07:35 | 08:20

| 21:40 33 06:47 (KB2) | 20:57 | 19:51 | 18:43 | 16:43 | 16:16

12 | 05:21 06:14 (KB2) | 06:04 | 06:54 | 07:43 | 07:36 | 08:21

|21:40 33 06:47 (KB2) | 20:55 | 19:49 | 18:40 |16:42 | 16:16

13| 05:22 06:14 (KB2) | 06:06 | 06:55 | 07:44 | 07:38 | 08:22

121:39 33 06:47 (KB2) | 20:53 | 19:46 | 18:38 116:40 | 16:16

14 | 05:23 06:15 (KB2) | 06:08 | 06:57 | 07:46 1 07:40 ] 08:23

121:38 31 06:46 (KB2) | 20:51 | 19:44 | 18:36 116:39 | 16:16

15 | 05:25 06:15 (KB2) | 06:09 | 06:59 | 07:48 | 07:42 | 08:24

| 21:37 31 06:46 (KB2) | 20:49 | 19:42 | 18:34 | 16:37 | 16:16

16 | 05:26 06:15 (KB2) | 06:11 | 07:00 | 07:49 1 07:43 | 08:24

|21:36 31 06:46 (KB2) | 20:47 | 19:40 | 18:32 116:36 | 16:16

17 | 05:27 06:17 (KB2) | 06:12 | 07:02 | 07:51 | 07:45 ] 08:25

|21:35 29 06:46 (KB2) | 20:45 | 19:37 | 18:30 |16:34 | 16:17

18 | 05:28 06:17 (KB2) | 06:14 | 07:03 | 07:53 | 07:47 | 08:26

|21:34 29  06:46 (KB2) | 20:43 | 19:35 | 18:28 116:33 | 16:17

19 | 05:29 06:18 (KB2) | 06:16 | 07:05 | 07:54 | 07:48 | 08:27

|21:33 27 06:45 (KB2) | 20:41 | 19:33 | 18:25 116:32 | 16:17

20 | 05:31 06:18 (KB2) | 06:17 | 07:07 | 07:56 | 07:50 | 08:27

| 21:32 27  06:45 (KB2) | 20:39 | 19:30 | 18:23 | 16:31 | 16:17

21| 05:32 06:19 (KB2) | 06:19 | 07:08 | 07:58 | 07:52 | 08:28

121:30 25 06:44 (KB2) | 20:37 | 19:28 | 18:21 116:30 | 16:18

22 | 05:33 06:20 (KB2) | 06:20 | 07:10 | 08:00 1 07:53 ] 08:29

| 21:29 24 06:44 (KB2) | 20:35 | 19:26 | 18:19 | 16:28 | 16:18

23] 05:35 06:21 (KB2) | 06:22 | 07:11 | 08:01 | 07:55 | 08:29

|21:28 21 06:42 (KB2) | 20:33 | 19:23 | 18:17 |16:27 | 16:19

24 | 05:36 06:22 (KB2) | 06:24 | 07:13 | 08:03 | 07:57 ] 08:29

|21:26 19 06:41 (KB2) | 20:31 | 19:21 | 18:15 |16:26 | 16:19

25| 05:37 06:23 (KB2) | 06:25 | 07:15 08:21 (TW 600) | 07:05 | 07:58 | 08:30

| 21:25 16 06:39 (KB2) | 20:29 | 19:19 1 08:22 (TW 600) | 17:13 | 16:25 | 16:20

26 | 05:39 06:26 (KB2) | 06:27 | 07:16 08:16 (TW 600) | 07:07 1 08:00 | 08:30

| 21:24 12 06:38 (KB2) | 20:27 | 19:17 11 08:27 (TW 600) | 17:11 | 16:24 | 16:21

27 | 05:40 1 06:28 | 07:18 08:14 (TW 600) | 07:08 108:01  ]08:30

| 21:22 120:25  |19:14 15  08:29 (TW 600) | 17:09 |16:23 | 16:22

28 | 05:42 | 06:30 | 07:19 08:12 (TW 600) | 07:10 | 08:03 | 08:31

| 21:21 | 20:22 |19:12 17  08:29 (TW 600) | 17:07 |16:23 | 16:22

29 | 05:43 106:32 | 07:21 08:11 (TW 600) | 07:12 1 08:04  ]08:31

| 21:19 120:20  |19:10 19  08:30 (TW 600) | 17:05 |16:22 | 16:23

30 | 05:45 | 06:33 | 07:23 08:10 (TW 600) | 07:14 | 08:06 | 08:31

| 21:18 | 20:18 | 19:07 21 08:31 (TW 600) | 17:04 | 16:21 | 16:24

31| 05:46 | 06:35 | | 07:15 | | 08:31

| 21:16 120:16 | | 17:02 | | 16:25

Sonnenscheinstunden | 500 | 452 | 381 | 332 | 268 | 246
astr.max.mdgl.Beschattung | 764 | | 84 | 143 | |
Red.Sonnenscheinwahrsch. | 0,39 | | 0,32 | 0,29 | |
Reduktion Betriebsdauer | 0,96 | | 0,96 | 0,96 | |
Reduktion Windrichtung | 0,70 | | 0,67 | 0,67 | |
Gesamte Reduktion | 0,26 | | 0,20 | 0,18 | |
Met.wahrsch.Beschattung | 201 | | 17 | 26 | |

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

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

Marsberg-Meerhof

Beschreibung:

wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum
+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN23 - Oesdorf, Zum Kesselberg 15
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]

Annahmen fir Schattenwurfberechnung

|Januar |Februar
1]08:31 | 08:05
|16:26 | 17:13
2108:31 | 08:03
|16:27 | 17:15
3]08:31 | 08:02
|16:28 | 17:17
4108:30 | 08:00
116:29 | 17:19
5] 08:30 | 07:58
| 16:30 | 17:20
6]08:30 | 07:57
|16:32 | 17:22
7108:30 | 07:55
|16:33 | 17:24
8] 08:29 | 07:53
|16:34 | 17:26
9108:29 |07:52
|16:36 | 17:28
10 | 08:28 | 07:50
| 16:37 | 17:29
11]08:28 | 07:48
|16:38 | 17:31
12| 08:27 | 07:46
|16:40 | 17:33
13| 08:26 | 07:44
|16:41 | 17:35
141 08:26 | 07:43
|16:43 | 17:37
15]08:25 | 07:41
| 16:44 | 17:39
16 | 08:24 | 07:39
| 16:46 | 17:40
17| 08:23 | 07:37
| 16:47 | 17:42
18 | 08:22 | 07:35
116:49 | 17:44
191 08:21 | 07:33
|16:51 | 17:46
20 | 08:20 | 07:31
| 16:52 | 17:48
21]08:19 | 07:29
| 16:54 | 17:50
22108:18 | 07:27
|16:56 | 17:51
23] 08:17 | 07:25
| 16:57 | 17:53
24108:16 | 07:23
116:59 | 17:55
25108:14 | 07:21
|17:01 | 17:57
26108:13 | 07:19
|17:02 | 17:59
27108:12 | 07:16
| 17:04 | 18:00
28| 08:11 | 07:14
| 17:06 | 18:02
29 | 08:09
| 17:08
30 | 08:08
| 17:09
31| 08:06
| 17:11
Sonnenscheinstunden | 278

astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

|
|
|
|
|
|
261 |
|
|
|
|
|
|

12
15
18
20
21
22
22
25
27
29
29
29
30
30
32
32
32
32
31

31

523
0,32
0,96
0,70
0,22

113

| Mérz

| 07:12
| 18:04
| 07:10
| 18:06
| 07:08
| 18:07
| 07:06
| 18:09
| 07:04
| 18:11
| 07:01
| 18:13
| 06:59
| 18:14
16:31 (HSK HR14) | 06:57
16:35 (HSK HR14) | 18:16
16:28 (HSK HR14) | 06:55
16:40 (HSK HR14) | 18:18
16:26 (HSK HR14) | 06:53
16:41 (HSK HR14) | 18:20
16:25 (HSK HR14) | 06:50
16:43 (HSK HR14) | 18:21
16:24 (HSK HR14) | 06:48
16:44 (HSK HR14) | 18:23
16:23 (HSK HR14) | 06:46
16:44 (HSK HR14) | 18:25
16:23 (HSK HR14) | 06:44
16:45 (HSK HR14) | 18:26
16:23 (HSK HR13) | 06:41
16:45 (HSK HR14) | 18:28
16:20 (HSK HR13) | 06:39
16:45 (HSK HR14) | 18:30
16:18 (HSK HR13) | 06:37
16:45 (HSK HR14) | 18:32
16:16 (HSK HR13) | 06:34
16:45 (HSK HR14) | 18:33
16:15 (HSK HR13) | 06:32
16:44 (HSK HR14) | 18:35
16:14 (HSK HR13) | 06:30
16:43 (HSK HR14) | 18:37
16:13 (HSK HR13) | 06:28
16:43 (HSK HR13) | 18:38
16:13 (HSK HR13) | 06:25
16:43 (HSK HR13) | 18:40
16:11 (HSK HR13) | 06:23
16:43 (HSK HR13) | 18:42
16:11 (HSK HR13) | 06:21
16:43 (HSK HR13) | 18:43
16:11 (HSK HR13) | 06:19
16:43 (HSK HR13) | 18:45
16:11 (HSK HR13) | 06:16
16:43 (HSK HR13) | 18:47
16:12 (HSK HR13) | 06:14
16:43 (HSK HR13) | 18:48
16:12 (HSK HR13) | 06:12
16:43 (HSK HR13) | 18:50
| 07:09
| 19:52
| 07:07
| 19:54
| 07:05

29
29
27
24
21
17

10

14
16
19
20
21
24
27
28
29
29
29
31
32
33
33
33
33
32
31
679
0,28
0,96
0,70

0,19
130

Jan Feb Mar Apr

Mai

Jun  Jul

Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
8.421

249 335 563 760 863

1 April

16:12 (HSK HR13) | 07:03
16:41 (HSK HR13) | 19:57
16:12 (HSK HR13) | 07:00
16:41 (HSK HR13) | 19:59
16:13 (HSK HR13) | 06:58
16:40 (HSK HR13) | 20:00
16:15 (HSK HR13) | 06:56
16:39 (HSK HR13) | 20:02
16:16 (HSK HR13) | 06:54
16:37 (HSK HR13) | 20:04
16:17 (HSK HR13) | 06:51
16:34 (HSK HR13) | 20:05
16:21 (HSK HR13) | 06:49
16:31 (HSK HR13) | 20:07
| 06:47
| 20:09
| 06:45
| 20:10
| 06:42
| 20:12
| 06:40
| 20:14
17:35 (HSK HRO6) | 06:38
17:43 (HSK HRO6) | 20:15
17:31 (HSK HRO6) | 06:36
17:45 (HSK HRO6) | 20:17
17:30 (HSK HRO6) | 06:34
17:46 (HSK HRO6) | 20:19
17:29 (HSK HRO6) | 06:31
17:48 (HSK HRO6) | 20:20
17:28 (HSK HRO6) | 06:29
17:48 (HSK HRO06) | 20:22
17:27 (HSK HRO6) | 06:27
17:48 (HSK HRO6) | 20:24
17:24 (HSK HR12) | 06:25
17:48 (HSK HRO6) | 20:25
17:21 (HSK HR12) | 06:23
17:48 (HSK HRO6) | 20:27
17:18 (HSK HR12) | 06:21
17:46 (HSK HRO6) | 20:29
17:17 (HSK HR12) | 06:19
17:46 (HSK HRO06) | 20:30
17:16 (HSK HR12) | 06:17
17:45 (HSK HRO6) | 20:32
17:14 (HSK HR12) | 06:15
17:43 (HSK HRO6) | 20:34
17:13 (HSK HR12) | 06:12
17:44 (HSK HR12) | 20:35
17:12 (HSK HR12) | 06:10
17:44 (HSK HR12) | 20:37
17:12 (HSK HR12) | 06:08
17:45 (HSK HR12) | 20:39
17:11 (HSK HR12) | 06:06
17:44 (HSK HR12) | 20:40
17:11 (HSK HR12) | 06:04
17:44 (HSK HR12) | 20:42
18:11 (HSK HR12) | 06:03
18:44 (HSK HR12) | 20:44
18:10 (HSK HR12) | 06:01
18:42 (HSK HR12) | 20:45
18:11 (HSK HR12) |
18:42 (HSK HR12) |
415

29
28
26
23
19

15

145
0,36
0,96
0,70
0,25

36

821 750 737 1.082 1.167

I Mai

18:12 (HSK HR12) | 05:59
18:41 (HSK HR12) | 20:47
18:12 (HSK HR12) | 05:57
18:40 (HSK HR12) | 20:49
18:12 (HSK HR12) | 05:55
18:38 (HSK HR12) | 20:50
18:14 (HSK HR12) | 05:53
18:37 (HSK HR12) | 20:52
18:16 (HSK HR12) | 05:51
18:35 (HSK HR12) | 20:53
18:18 (HSK HR12) | 05:49
18:33 (HSK HR12) | 20:55
18:23 (HSK HR12) | 05:48
18:28 (HSK HR12) | 20:57
| 05:46
| 20:58
| 05:44
| 21:00
| 05:43
| 21:01
| 05:41
| 21:03
| 05:39
| 21:05
] 05:38
| 21:06
| 05:36
| 21:08
| 05:35
| 21:09
] 05:33
| 21:11
| 05:32
| 21:12
| 05:30
| 21:14
| 05:29
| 21:15
| 05:27
| 21:16
| 05:26
| 21:18
| 05:25
| 21:19
| 05:24
| 21:21
| 05:22
| 21:22
| 05:21
| 21:23
] 05:20
| 21:25
| 05:19
| 21:26
] 05:18
| 21:27
| 05:17
| 21:28
| 05:16
| 21:30
| 05:15
| 21:31
483

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

Tag im Monat Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

17.02.2025 23:00/ 7

734 360

| Juni

] 05:14
| 21:32
] 05:13
| 21:33
| 05:13
| 21:34
] 05:12
| 21:35
| 05:11
| 21:36
] 05:11
| 21:37
] 05:10
| 21:38
| 05:10
| 21:39
] 05:09
| 21:40
| 05:09
| 21:40
| 05:08
| 21:41
] 05:08
| 21:42
| 05:08
| 21:42
] 05:08
| 21:43
| 05:07
| 21:44
| 05:07
| 21:44
| 05:07
| 21:45
| 05:07
| 21:45
| 05:07
| 21:45
| 05:07
| 21:46
| 05:07
| 21:46
] 05:08
| 21:46
| 05:08
| 21:46
] 05:08
| 21:46
| 05:08
| 21:46
| 05:09
| 21:46
] 05:09
| 21:46
| 05:10
| 21:46
] 05:10
| 21:46
| 05:11
| 21:46

496

wind




Projekt:

Marsberg-Meerhof

Beschreibung:

SHADOW - Kalender

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN23 - Oesdorf, Zum Kesselberg 15
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]

Aug Sep Okt Nov Dez
1,58 3,21 3,35 5,03 6,68 558 6,26 5,85 4,04 3,08 2,01 1,34

Annahmen fir Schattenwurfberechnung

1 Juli | August
1]05:11 | 05:47
| 21:46 | 21:15
2105:12 | 05:49
| 21:45 | 21:13
3]05:13 | 05:50
|21:45 | 21:11
4105:14 | 05:52
| 21:45 | 21:10
5] 05:14 | 05:53
| 21:44 | 21:08
6]05:15 | 05:55
| 21:44 | 21:06
7105:16 | 05:56
| 21:43 | 21:04
8] 05:17 | 05:58
|21:42 | 21:03
9]05:18 | 06:00
| 21:42 | 21:01
10 | 05:19 | 06:01
| 21:41 | 20:59
11 05:20 | 06:03
| 21:40 | 20:57
12| 05:21 | 06:04
| 21:39 | 20:55
13 | 05:22 | 06:06
121:39 | 20:53
14| 05:23 | 06:07
|21:38 | 20:51
15| 05:24 | 06:09
| 21:37 | 20:49
16 | 05:25 | 06:11
|21:36 | 20:47
17| 05:27 | 06:12
| 21:35 | 20:45
18 | 05:28 | 06:14
|21:34 | 20:43
19| 05:29 | 06:15
121:33 | 20:41
20 | 05:30 | 06:17
| 21:31 | 20:39
21]05:32 | 06:18
121:30 | 20:37
22105:33 | 06:20
| 21:29 | 20:35
23] 05:34 | 06:22
|21:28 | 20:33
24105:36 | 06:23
|21:26 | 20:31
25| 05:37 | 06:25
| 21:25 | 20:29
26| 05:39 | 06:26
| 21:24 | 20:27
27| 05:40 | 06:28
|21:22 | 20:24
28 | 05:41 | 06:30
|21:21 | 20:22
29| 05:43 | 06:31
121:19 ] 20:20
30 | 05:44 | 06:33
| 21:18 | 20:18
31]05:46 | 06:34
|21:16 | 20:16
Sonnenscheinstunden | 500 453

|
astr.max.mdgl.Beschattung | |
Red.Sonnenscheinwahrsch. | |
Reduktion Betriebsdauer | |
Reduktion Windrichtung | |
Gesamte Reduktion | |
Met.wahrsch.Beschattung | |

| September
| 06:36

| 20:13

| 06:38

| 20:11

| 06:39

| 20:09

| 06:41

| 20:07

| 06:42

| 20:04 5
| 06:44

| 20:02 15
| 06:46

| 20:00 19
| 06:47

| 19:58 23
| 06:49

| 19:55 25
| 06:50

| 19:53 27
| 06:52

| 19:51 29
| 06:54
|19:49 31
| 06:55
|19:46 31
| 06:57

| 19:44 32
| 06:58

| 19:42 33
| 07:00

] 19:39 33
| 07:02

| 19:37 32
| 07:03
]19:35 32
| 07:05
]19:32 31
| 07:06

| 19:30 30
| 07:08

| 19:28 29
| 07:10
|19:26 29
| 07:11
|19:23 29
| 07:13
|19:21 27
| 07:14

| 19:19 25
| 07:16

| 19:16 21
| 07:18
|19:14 20
| 07:19
|19:12 20
| 07:21

| 19:09 18
| 07:23
|19:07 15
|

|

| 381

| 661
| 0,32
| 0,96
| 0,70
| 0,22
| 142

Jan

Feb Mar

Apr Mai Jun

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe

249 335 563 760 863 821 750 737 1.082 1.167 734

| Oktober
| 07:24
]19:05 11
| 07:26
| 19:03
| 07:27
| 19:00
| 07:29
| 18:58
18:19 (HSK HR12) | 07:31
18:24 (HSK HR12) | 18:56
18:14 (HSK HR12) | 07:32
18:29 (HSK HR12) | 18:54 4
18:11 (HSK HR12) | 07:34
18:30 (HSK HR12) | 18:51 14
18:09 (HSK HR12) | 07:36
18:32 (HSK HR12) | 18:49 19
18:07 (HSK HR12) | 07:37
18:32 (HSK HR12) | 18:47 23
18:06 (HSK HR12) | 07:39
18:33 (HSK HR12) | 18:45 25
18:04 (HSK HR12) | 07:41
18:33 (HSK HR12) | 18:42 27
18:03 (HSK HR12) | 07:42
18:34 (HSK HR12) | 18:40 29
18:02 (HSK HR12) | 07:44
18:33 (HSK HR12) | 18:38 31
18:02 (HSK HR12) | 07:46
18:34 (HSK HR12) | 18:36 31
18:00 (HSK HR12) | 07:47
18:33 (HSK HR12) | 18:34 31
18:00 (HSK HR12) | 07:49
18:33 (HSK HR12) | 18:32 32
18:01 (HSK HR12) | 07:51
18:33 (HSK HR12) | 18:29 32
18:00 (HSK HR12) | 07:53
18:32 (HSK HR12) | 18:27 31
18:00 (HSK HR12) | 07:54
18:31 (HSK HR12) | 18:25 31
18:00 (HSK HR12) | 07:56
18:30 (HSK HR12) | 18:23 30
18:01 (HSK HR12) | 07:58
18:30 (HSK HRO06) | 18:21 29
18:01 (HSK HR12) | 07:59
18:30 (HSK HRO6) | 18:19 29
18:02 (HSK HR12) | 08:01
18:31 (HSK HRO6) | 18:17 29
18:04 (HSK HR12) | 08:03
18:31 (HSK HR06) | 18:15 28
18:06 (HSK HR12) | 07:05
18:31 (HSK HRO06) | 17:13 26
18:09 (HSK HRO6) | 07:06
18:30 (HSK HRO06) | 17:11 25
18:09 (HSK HR06) | 07:08
18:29 (HSK HRO6) | 17:09 22
18:09 (HSK HRO06) | 07:10
18:29 (HSK HRO6) | 17:07 21
18:10 (HSK HRO06) | 07:12
18:28 (HSK HR06) | 17:05 21
18:10 (HSK HR06) | 07:13
18:25 (HSK HRO06) | 17:03 19
| 07:15
|17:02 17
| 332
| 667
| 0,29
| 0,96
| 0,70
| 0,19
| 129

Jul

|November

18:12 (HSK HRO6) | 07:17
18:23 (HSK HRO6) | 17:00
] 07:19
| 16:58
| 07:21
| 16:56
| 07:22
| 16:54
| 07:24
| 16:53
17:00 (HSK HR13) | 07:26
17:04 (HSK HR13) | 16:51
16:55 (HSK HR13) | 07:28
17:09 (HSK HR13) | 16:49
16:52 (HSK HR13) | 07:29
17:11 (HSK HR13) | 16:48
16:50 (HSK HR13) | 07:31
17:13 (HSK HR13) | 16:46
16:48 (HSK HR13) | 07:33
17:13 (HSK HR13) | 16:44
16:47 (HSK HR13) | 07:35
17:14 (HSK HR13) | 16:43
16:46 (HSK HR13) | 07:36
17:15 (HSK HR13) | 16:41
16:44 (HSK HR13) | 07:38
17:15 (HSK HR13) | 16:40
16:44 (HSK HR13) | 07:40
17:15 (HSK HR13) | 16:38
16:44 (HSK HR13) | 07:42
17:15 (HSK HR13) | 16:37
16:43 (HSK HR13) | 07:43
17:15 (HSK HR13) | 16:36
16:43 (HSK HR13) | 07:45
17:15 (HSK HR13) | 16:34
16:43 (HSK HR13) | 07:47
17:14 (HSK HR13) | 16:33
16:43 (HSK HR13) | 07:48
17:14 (HSK HR13) | 16:32
16:43 (HSK HR13) | 07:50
17:13 (HSK HR13) | 16:30
16:44 (HSK HR13) | 07:52
17:13 (HSK HR13) | 16:29
16:45 (HSK HR13) | 07:53
17:14 (HSK HR14) | 16:28
16:46 (HSK HR13) | 07:55
17:15 (HSK HR14) | 16:27
16:46 (HSK HR13) | 07:57
17:14 (HSK HR14) | 16:26
15:48 (HSK HR13) | 07:58
16:14 (HSK HR14) | 16:25
15:50 (HSK HR13) | 08:00
16:15 (HSK HR14) | 16:24
15:52 (HSK HR14) | 08:01
16:14 (HSK HR14) | 16:23
15:53 (HSK HR14) | 08:03
16:14 (HSK HR14) | 16:22
15:53 (HSK HR14) | 08:04
16:14 (HSK HR14) | 16:22
15:54 (HSK HR14) | 08:06
16:13 (HSK HR14) | 16:21
15:55 (HSK HR14) |
16:12 (HSK HR14) |
268

15
11

2

28
0,23
0,96
0,70
0,15

4

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

17.02.2025 23:00/ 8

360

| Dezember

15:55 (HSK HR14) | 08:07
16:10 (HSK HR14) | 16:20
15:57 (HSK HR14) | 08:09
16:08 (HSK HR14) | 16:19
16:02 (HSK HR14) | 08:10
16:04 (HSK HR14) | 16:19
] 08:11
| 16:18
| 08:13
| 16:18
| 08:14
| 16:17
] 08:15
| 16:17
| 08:16
| 16:17
] 08:17
| 16:16
| 08:19
| 16:16
| 08:20
| 16:16
] 08:21
| 16:16
| 08:22
| 16:16
] 08:23
| 16:16
| 08:24
| 16:16
| 08:24
| 16:16
] 08:25
| 16:16
| 08:26
| 16:17
| 08:27
| 16:17
| 08:27
| 16:17
| 08:28
| 16:18
] 08:28
| 16:18
| 08:29
| 16:19
] 08:29
| 16:19
| 08:30
| 16:20
] 08:30
| 16:20
] 08:30
] 16:21
| 08:31
| 16:22
] 08:31
| 16:23
| 08:31
| 16:24
] 08:31
| 16:25
246

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

8.421




Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN26 - Meerhof, Sintfeldstralle 28
Annahmen fir Schattenwurfberechnung

|Januar
1]08:31
|16:26 24
2] 08:31
|16:27 25
3]08:31
| 16:28 24
4] 08:31
|16:29 24
5] 08:30
| 16:30 24
6] 08:30
|16:32 24
71 08:30
|16:33 23
8]08:29
| 16:34 23
9| 08:29
|16:36 23
10 | 08:28
| 16:37 22
11| 08:28
| 16:38 22
12 | 08:27
|16:40 20
13| 08:26
| 16:41 19
14 | 08:26
|16:43 18
15 | 08:25
| 16:44 16
16 | 08:24
|16:46 15
17 | 08:23
|16:47 12
18 | 08:22
| 16:49 9
19 | 08:21
| 16:51
20 | 08:20
| 16:52
21| 08:19
| 16:54
22 | 08:18
| 16:56
23| 08:17
| 16:57
24| 08:16
| 16:59
25 | 08:15
| 17:01
26 | 08:13
|17:02 10
27 | 08:12
|17:04 15
28 | 08:11
| 17:06 19
29 | 08:09
|17:08 22
30 | 08:08
| 17:09 25
31| 08:06
|17:11 27
Sonnenscheinstunden | 261
astr.max.mogl.Beschattung | 485
Red.Sonnenscheinwahrsch. | 0,19
Reduktion Betriebsdauer | 0,96
Reduktion Windrichtung | 0,66
Gesamte Reduktion | 0,12
Met.wahrsch.Beschattung | 58

|Februar

15:06 (HSK HRO6) | 08:05
15:30 (HSK HRO6) | 17:13
15:06 (HSK HRO6) | 08:03
15:31 (HSK HRO6) | 17:15
15:06 (HSK HRO6) | 08:02
15:30 (HSK HRO6) | 17:17
15:07 (HSK HRO6) | 08:00
15:31 (HSK HRO6) | 17:19
15:08 (HSK HRO6) | 07:59
15:32 (HSK HRO6) | 17:20
15:08 (HSK HRO6) | 07:57
15:32 (HSK HRO6) | 17:22
15:09 (HSK HRO6) | 07:55
15:32 (HSK HRO6) | 17:24
15:09 (HSK HRO6) | 07:53
15:32 (HSK HRO6) | 17:26
15:09 (HSK HRO6) | 07:52
15:32 (HSK HRO6) | 17:28
15:11 (HSK HRO6) | 07:50
15:33 (HSK HRO6) | 17:30
15:11 (HSK HRO6) | 07:48
15:33 (HSK HRO6) | 17:31
15:12 (HSK HRO6) | 07:46
15:32 (HSK HRO6) | 17:33
15:13 (HSK HRO6) | 07:45
15:32 (HSK HRO6) | 17:35
15:14 (HSK HRO6) | 07:43
15:32 (HSK HRO6) | 17:37
15:15 (HSK HRO6) | 07:41
15:31 (HSK HRO6) | 17:39
15:16 (HSK HRO6) | 07:39
15:31 (HSK HRO6) | 17:40
15:18 (HSK HRO6) | 07:37
15:30 (HSK HRO6) | 17:42
15:20 (HSK HRO6) | 07:35
15:29 (HSK HRO6) | 17:44
] 07:33
| 17:46
| 07:31
| 17:48
| 07:29
] 17:50
| 07:27
| 17:51
| 07:25
| 17:53
| 07:23
| 17:55
| 07:21
| 17:57
16:07 (HSK HROS) | 07:19
16:17 (HSK HROS) | 17:59
16:05 (HSK HROS) | 07:17
16:20 (HSK HROS) | 18:00
16:03 (HSK HROS) | 07:14
16:22 (HSK HRO5) | 18:02
16:01 (HSK HRO5) |
16:23 (HSK HROS) |
16:00 (HSK HROS) |
16:25 (HSK HROS) |
15:59 (HSK HROS) |
16:26 (HSK HROS) |
278

28
30
31
32
33
33
42
48
51
53
54
54
55
53
51
49
47
42
36
27
15

11

875
0,32
0,96
0,69
0,21

187

|Marz

15:59 (HSK HROS) | 07:12
16:27 (HSK HROS) | 18:04
15:58 (HSK HRO5) | 07:10

7 (HSK HROS) | 07:08
16:28 (HSK HROS) | 18:07
15:58 (HSK HRO5) | 07:06
16:30 (HSK HRO5) | 18:09
15:57 (HSK HRO5) | 07:04

15:57 (HSK HROS) | 07:01
16:30 (HSK HROS5) | 18:13
15:57 (HSK HRO5) | 06:59

15:57 (HSK HRO5) | 06:53
16:57 (HSK HRO4) | 18:20
15:58 (HSK HROS) | 06:50
16:58 (HSK HRO4) | 18:21
15:58 (HSK HROS) | 06:48
16:58 (HSK HRO4) | 18:23
15:58 (HSK HROS) | 06:46
16:59 (HSK HRO4) | 18:25
1

1
1
1
1

16:59 (HSK HRO04) | 18:30
16:02 (HSK HROS) | 06:37

4 (HSK HROS) | 06:35
16:58 (HSK HRO4) | 18:33
16:06 (HSK HROS) | 06:32
16:57 (HSK HRO4) | 18:35
16:10 (HSK HRO5) | 06:30
6 (HSK HRO4) | 18:37
16:40 (HSK HRO4) | 06:28
16:55 (HSK HR04) | 18:38
16:42 (HSK HRO4) | 06:25
16:53 (HSK HRO4) | 18:40
| 06:23
| 18:42
| 06:21
| 18:43
| 06:19
| 18:45
| 06:16
| 18:47
| 06:14
| 18:49
| 06:12
| 18:50
| 07:09
| 19:52
| 07:07
| 19:54
| 07:05
] 19:55
367

17
25
28
32
35
36
37
37

37

36
35
33
30
29
27
24
22
18

12

587
0,28
0,96
0,70
0,19

112

Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
Aug Sep Okt Nov Dez
1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Jan

Feb Mar

Apr Mai

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW

249

1 April

| 07:03
| 19:57
| 07:00
| 19:59
| 06:58
| 20:00
| 06:56
| 20:02
| 06:54
| 20:04
| 06:51
| 20:05
17:29 (HSK HRO3) | 06:49
17:49 (HSK HRO2) | 20:07
17:26 (HSK HRO3) | 06:47
17:51 (HSK HRO2) | 20:09
17:25 (HSK HRO3) | 06:45
17:53 (HSK HRO2) | 20:10
17:22 (HSK HRO3) | 06:42
17:54 (HSK HRO2) | 20:12
17:21 (HSK HRO3) | 06:40
17:56 (HSK HRO2) | 20:14
17:20 (HSK HRO3) | 06:38
17:56 (HSK HRO2) | 20:15
17:18 (HSK HRO3) | 06:36
17:55 (HSK HRO2) | 20:17
17:18 (HSK HRO3) | 06:34
17:55 (HSK HRO2) | 20:19
17:18 (HSK HRO3) | 06:31
17:55 (HSK HRO2) | 20:20
17:18 (HSK HRO3) | 06:29
17:55 (HSK HRO2) | 20:22
17:17 (HSK HRO3) | 06:27
17:53 (HSK HRO2) | 20:24
17:17 (HSK HRO3) | 06:25
17:52 (HSK HRO2) | 20:25
17:17 (HSK HRO3) | 06:23
17:50 (HSK HRO2) | 20:27
17:17 (HSK HRO3) | 06:21
17:47 (HSK HRO3) | 20:29
17:17 (HSK HRO3) | 06:19
17:46 (HSK HRO3) | 20:30
17:18 (HSK HRO3) | 06:17
17:45 (HSK HRO3) | 20:32
17:20 (HSK HRO3) | 06:15
17:44 (HSK HRO3) | 20:34
17:20 (HSK HRO3) | 06:13
17:42 (HSK HRO3) | 20:35
17:22 (HSK HRO3) | 06:10
17:40 (HSK HRO3) | 20:37
17:25 (HSK HRO3) | 06:08
17:37 (HSK HRO3) | 20:39
| 06:06
| 20:40
| 06:05
| 20:42
| 06:03
| 20:44
| 06:01
| 20:45

415

23
24
25
25
23
24
25
26
26
25
25
24
24
23

21

516
0,36
0,96
0,68
0,24

123

| Mai

| 05:59
| 20:47

| 05:57

| 20:49

| 05:55

| 20:50

19:33 (HSK MEO1) | 05:53
19:36 (HSK MEO1) | 20:52
19:31 (HSK MEO1) | 05:51
19:38 (HSK MEO1) | 20:53
19:29 (HSK MEO1) | 05:50
19:40 (HSK MEO1) | 20:55
19:28 (HSK MEO1) | 05:48
19:42 (HSK MEO1) | 20:57
19:27 (HSK MEO1) | 05:46
19:42 (HSK MEO1) | 20:58
19:26 (HSK MEO1) | 05:44
19:44 (HSK MEO1) | 21:00
19:26 (HSK MEO1) | 05:43
19:45 (HSK MEO1) | 21:01
19:26 (HSK MEO1) | 05:41
19:45 (HSK MEO1) | 21:03
19:27 (HSK MEO1) | 05:39
19:50 (HSK 8694 TLF) | 21:05
19:26 (HSK MEO1) | 05:38
19:50 (HSK 8694 TLF) | 21:06
19:27 (HSK MEO1) | 05:36
19:52 (HSK 8694 TLF) | 21:08
19:29 (HSK MEO1) | 05:35
19:54 (HSK 8694 TLF) | 21:09
19:32 (HSK 8694 TLF) | 05:33
19:55 (HSK 8694 TLF) | 21:11
19:31 (HSK 8694 TLF) | 05:32
19:55 (HSK 8694 TLF) | 21:12
19:31 (HSK 8694 TLF) | 05:30
19:56 (HSK 8694 TLF) | 21:14
19:30 (HSK 8694 TLF) | 05:29
19:56 (HSK 8694 TLF) | 21:15
19:30 (HSK 8694 TLF) | 05:27
19:56 (HSK 8694 TLF) | 21:17
19:30 (HSK 8694 TLF) | 05:26
19:55 (HSK 8694 TLF) | 21:18
19:30 (HSK 8694 TLF) | 05:25
19:55 (HSK 8694 TLF) | 21:19
19:30 (HSK 8694 TLF) | 05:24
19:54 (HSK 8694 TLF) | 21:21
19:30 (HSK 8694 TLF) | 05:22
19:54 (HSK 8694 TLF) | 21:22
19:30 (HSK 8694 TLF) | 05:21
19:53 (HSK 8694 TLF) | 21:23
19:31 (HSK 8694 TLF) | 05:20
19:52 (HSK 8694 TLF) | 21:25
19:32 (HSK 8694 TLF) | 05:19
19:50 (HSK 8694 TLF) | 21:26
19:33 (HSK 8694 TLF) | 05:18
19:49 (HSK 8694 TLF) | 21:27
19:35 (HSK 8694 TLF) | 05:17
19:46 (HSK 8694 TLF) | 21:28
19:40 (HSK 8694 TLF) | 05:16
19:42 (HSK 8694 TLF) | 21:30
| 05:15

| 21:31

Jun

Jul

1Juni

] 05:14
| 21:32
] 05:13
| 21:33
] 05:13
| 21:34
| 05:12
| 21:35
20:21 (HSK MEO8b) | 05:11

4 20:25 (HSK MEOBD) | 21:36
20:18 (HSK MEO8b) | 05:11
8  20:26 (HSK MEO8b) | 21:37
20:17 (HSK MEO8b) | 05:10
10 20:27 (HSK MEO8b) | 21:38
20:16 (HSK MEO8b) | 05:10
13 20:29 (HSK MEO8D) | 21:39
20:15 (HSK MEO8b) | 05:09
15 20:30 (HSK MEO8b) | 21:40
20:15 (HSK MEO8b) | 05:09
17 20:32 (HSK MEO8D) | 21:40
20:14 (HSK MEO8b) | 05:08
19 20:33 (HSK MEO8b) | 21:41
20:14 (HSK MEO8b) | 05:08
21 20:35 (HSK MEO8b) | 21:42
20:13 (HSK MEO8b) | 05:08
23 20:36 (HSK MEO8b) | 21:42
20:14 (HSK MEO8b) | 05:07
23 20:37 (HSK MEO8b) | 21:43
20:13 (HSK MEO8b) | 05:07
24 20:37 (HSK MEO8b) | 21:44
20:13 (HSK MEO8b) | 05:07
24 20:37 (HSK MEO8b) | 21:44
20:14 (HSK MEO8b) | 05:07
23 20:37 (HSK MEO8b) | 21:45
20:13 (HSK MEO8b) | 05:07
23 20:36 (HSK MEO8b) | 21:45
20:14 (HSK MEO8b) | 05:07
22 20:36 (HSK MEO8b) | 21:45
20:15 (HSK MEO8b) | 05:07
21 20:36 (HSK MEO8b) | 21:46
20:15 (HSK MEO8b) | 05:07
21 20:36 (HSK MEO8b) | 21:46
20:16 (HSK MEO8b) | 05:08
19 20:35 (HSK MEO8D) | 21:46
20:17 (HSK MEO8b) | 05:08
18 20:35 (HSK MEO8D) | 21:46
20:17 (HSK MEO8b) | 05:08
16 20:33 (HSK MEO8D) | 21:46
20:18 (HSK MEO8b) | 05:08
15 20:33 (HSK MEO8D) | 21:46
20:19 (HSK MEO8b) | 05:09
13 20:32 (HSK MEO8b) | 21:46
20:21 (HSK MEO8b) | 05:09
11 20:32 (HSK MEO8D) | 21:46
20:23 (HSK MEO8b) | 05:10
7 20:30 (HSK MEOBD) | 21:46
] 05:10
| 21:46
] 05:11
| 21:46
20:58 (HSK MEO8a) |
1 20:59 (HSK MEO8a) |
| 496
411 |
0,43 |
0,96 |
0,66 |
0,27 |
112 |

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

17.02.2025 23:00/ 9

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

335 563 760 863 821 750 737 1.082 1.167 734

NNW  Summe
360 8.421

20:57 (HSK MEO8a)

3 21:00 (HSK MEO8a)

20:57 (HSK MEO8a)

4 21:01 (HSK MEO8a)

20:56 (HSK MEO8a)

6 21:02 (HSK MEO8a)

20:57 (HSK MEO8a)

6  21:03 (HSK MEO8a)

20:56 (HSK MEO8a)

8 21:04 (HSK MEO8a)

20:55 (HSK MEO8a)

9 21:04 (HSK MEOBa)

20:56 (HSK MEO8a)

9 21:05 (HSK MEO8a)

20:56 (HSK MEO8a)

11 21:07 (HSK MEO8a)

20:55 (HSK MEO8a)

12 21:07 (HSK MEO8a)

20:56 (HSK MEO8a)

12 21:08 (HSK MEO8a)

20:56 (HSK MEO8a)

13 21:09 (HSK MEO8a)

20:55 (HSK MEO8a)

14 21:09 (HSK MEO8a)

20:56 (HSK MEO8a)

13 21:09 (HSK MEO8a)

20:56 (HSK MEO8a)

14 21:10 (HSK MEO8a)

20:56 (HSK MEO8a)

15 21:11 (HSK MEO8a)

20:56 (HSK MEO8a)

15 21:11 (HSK MEO8a)

20:57 (HSK MEO8a)

15 21:12 (HSK MEO8a)

20:57 (HSK MEO8a)

15 21:12 (HSK MEO8a)

20:57 (HSK MEO8a)

15 21:12 (HSK MEO8a)

20:57 (HSK MEO8a)

15 21:12 (HSK MEO8a)

20:57 (HSK MEO8a)

15 21:12 (HSK MEO8a)

20:58 (HSK MEO8a)

15 21:13 (HSK MEO8a)

20:58 (HSK ME08a)

15 21:13 (HSK MEO8a)

20:58 (HSK ME08a)

15 21:13 (HSK MEO8a)

20:59 (HSK MEO8a)

15 21:14 (HSK MEO8a)

20:58 (HSK MEO8a)

15 21:13 (HSK MEOSa)

20:58 (HSK MEO8a)

15 21:13 (HSK MEO8a)

20:59 (HSK MEO8a)

14 21:13 (HSK MEO8a)

21:00 (HSK MEO8a)

14 21:14 (HSK MEO8a)

21:00 (HSK MEO8a)

13 21:13 (HSK MEO8a)
370
0,34
0,96
0,63
0,21
76

.
windr




Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die

Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN26 - Meerhof, Sintfeldstralle 28
Annahmen fir Schattenwurfberechnung

1auli
1]05:11
|21:46 13
2| 05:12
|21:45 12
3]05:13
| 21:45 11
405:14
|21:45 11
5] 05:14
| 21:44 10
6] 05:15
|21:44 10
7] 05:16
| 21:43 8
8] 05:17
| 21:43 7
9] 05:18
| 21:42 6
10 | 05:19
| 21:41 5
11| 05:20
| 21:40 3
12 | 05:21
| 21:40 2
13| 05:22
| 21:39
14 | 05:23
| 21:38
15 | 05:24
| 21:37 4
16 | 05:25
| 21:36 8
17 | 05:27
|21:35 12
18 | 05:28
| 21:34 14
19 | 05:29
121:33 16
20 | 05:30
| 21:31 17
21| 05:32
|21:30 19
22 | 05:33
|21:29 20
23| 05:34
| 21:28 20
24 | 05:36
|21:26 22
25 | 05:37
| 21:25 23
26 | 05:39
|21:24 23
27 | 05:40
|21:22 24
28 | 05:41
| 21:21 23
29 | 05:43
|21:19 24
30 | 05:44
| 21:18 23
31| 05:46
|21:16 22
Sonnenscheinstunden | 500

astr.max.mogl.Beschattung | 412
Red.Sonnenscheinwahrsch. | 0,39
Reduktion Betriebsdauer | 0,96
Reduktion Windrichtung | 0,65
Gesamte Reduktion | 0,24
Met.wahrsch.Beschattung | 101

| August

21:00 (HSK MEO8a) | 05:47
21:13 (HSK MEO8a) | 21:15
21:00 (HSK MEO8a) | 05:49
21:12 (HSK MEO8a) | 21:13
21:01 (HSK MEO8a) | 05:50
21:12 (HSK MEO8a) | 21:11
21:01 (HSK MEO8a) | 05:52
21:12 (HSK MEO8a) | 21:10
21:02 (HSK MEO8a) | 05:53
21:12 (HSK MEO8a) | 21:08
21:01 (HSK MEO8a) | 05:55
21:11 (HSK MEO8a) | 21:06
21:02 (HSK MEO8a) | 05:56
21:10 (HSK MEO8a) | 21:04
21:03 (HSK MEO8a) | 05:58
21:10 (HSK MEO8a) | 21:03
21:03 (HSK MEO8a) | 06:00
21:09 (HSK MEO8a) | 21:01
21:04 (HSK MEO8a) | 06:01
21:09 (HSK MEO8a) | 20:59
21:05 (HSK MEO8a) | 06:03
21:08 (HSK MEO8a) | 20:57
21:06 (HSK MEO8a) | 06:04
21:08 (HSK MEO8a) | 20:55

| 06:06

| 20:53

] 06:07

| 20:51
20:33 (HSK MEO8b) | 06:09
20:37 (HSK MEO8b) | 20:49
20:31 (HSK MEO8b) | 06:11
20:39 (HSK MEO8b) | 20:47
20:29 (HSK MEO8b) | 06:12
20:41 (HSK MEO8b) | 20:45
20:28 (HSK MEO8b) | 06:14
20:42 (HSK MEO8b) | 20:43
20:28 (HSK MEO8b) | 06:15
20:44 (HSK MEO8b) | 20:41
20:27 (HSK MEO8b) | 06:17
20:44 (HSK MEO8b) | 20:39
20:26 (HSK MEO8b) | 06:19
20:45 (HSK MEO8b) | 20:37
20:25 (HSK MEO8b) | 06:20
20:45 (HSK MEO8b) | 20:35
20:26 (HSK MEO8b) | 06:22
20:46 (HSK MEO8b) | 20:33
20:25 (HSK MEO8b) | 06:23
20:47 (HSK MEO8b) | 20:31
20:24 (HSK MEO8b) | 06:25
20:47 (HSK MEO8b) | 20:29
20:24 (HSK MEO8b) | 06:26
20:47 (HSK MEO8b) | 20:27
20:24 (HSK MEO8b) | 06:28
20:48 (HSK MEO8b) | 20:24
20:24 (HSK MEO8b) | 06:30
20:47 (HSK MEO8b) | 20:22
20:24 (HSK MEO8b) | 06:31
20:48 (HSK MEO8b) | 20:20
20:24 (HSK MEO8b) | 06:33
20:47 (HSK MEO8b) | 20:18
20:24 (HSK MEO8b) | 06:34
20:46 (HSK MEO8b) | 20:16

| 453

20
19
17
14
12

10

12
17
19
22
23
24
25
26
26
2
25
25
24
23
24
25
24
22

520

0,40

0,96

0,68

0,26
136

| September

20:25 (HSK MEO8b) | 06:36
20:45 (HSK MEO8b) | 20:13
20:24 (HSK MEO8b) | 06:38
20:43 (HSK MEO8b) | 20:11
20:25 (HSK MEO8b) | 06:39
20:42 (HSK MEO8b) | 20:09
20:26 (HSK MEO8b) | 06:41
20:40 (HSK MEO8b) | 20:07
20:26 (HSK MEO8b) | 06:42
20:38 (HSK MEO8b) | 20:05
20:27 (HSK MEO8b) | 06:44
20:37 (HSK MEO8b) | 20:02
20:28 (HSK MEO8b) | 06:46
20:35 (HSK MEO8b) | 20:00
20:31 (HSK MEO8b) | 06:47

20:34 (HSK MEO8b) | 19:58
| 06:49

| 19:55

| 06:50

| 19:53

| 06:52

| 19:51

| 06:54

| 19:49

19:46 (HSK 8694 TLF) | 06:55
19:52 (HSK 8694 TLF) | 19:46
19:43 (HSK 8694 TLF) | 06:57
19:55 (HSK 8694 TLF) | 19:44
19:40 (HSK 8694 TLF) | 06:58
19:57 (HSK 8694 TLF) | 19:42
19:39 (HSK 8694 TLF) | 07:00
19:58 (HSK 8694 TLF) | 19:39
19:37 (HSK 8694 TLF) | 07:02
19:59 (HSK 8694 TLF) | 19:37
19:37 (HSK 8694 TLF) | 07:03
20:00 (HSK 8694 TLF) | 19:35
19:35 (HSK 8694 TLF) | 07:05
19:59 (HSK 8694 TLF) | 19:32
19:35 (HSK 8694 TLF) | 07:06
20:00 (HSK 8694 TLF) | 19:30
19:34 (HSK 8694 TLF) | 07:08
20:00 (HSK 8694 TLF) | 19:28
19:34 (HSK 8694 TLF) | 07:10
20:00 (HSK 8694 TLF) | 19:26
19:33 (HSK 8694 TLF) | 07:11
19:59 (HSK 8694 TLF) | 19:23
19:34 (HSK 8694 TLF) | 07:13
19:59 (HSK 8694 TLF) | 19:21
19:33 (HSK 8694 TLF) | 07:14
19:58 (HSK 8694 TLF) | 19:19
19:34 (HSK 8694 TLF) | 07:16
19:58 (HSK 8694 TLF) | 19:16
19:34 (HSK 8694 TLF) | 07:18
19:57 (HSK 8694 TLF) | 19:14
19:31 (HSK MEO) | 07:19
19:55 (HSK 8694 TLF) | 19:12
19:28 (HSK MEO1) | 07:21
19:53 (HSK 8694 TLF) | 19:09
19:27 (HSK MEO1) | 07:23
19:51 (HSK 8694 TLF) | 19:07

19:26 (HSK MEO) |
19:48 (HSK 8694 TLF) |

381

21
24
27
29
30
32
34
36
37
38
37

37

514
0,32
0,96
0,70
021

110

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
Aug Sep Okt Nov Dez
1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Jan

Feb Mar

Apr Mai Jun

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW
249 335 563 760 863 821 750 737 1.082 1.167 734

| Oktober

19:25 (HSK MEO1) | 07:24
19:44 (HSK MEO1) | 19:05
19:24 (HSK MEO1) | 07:26
19:43 (HSK MEO1) | 19:03
19:24 (HSK MEO1) | 07:27
19:42 (HSK MEO1) | 19:00
19:24 (HSK MEO1) | 07:29
19:39 (HSK MEO1) | 18:58
19:24 (HSK MEO1) | 07:31
19:38 (HSK MEO1) | 18:56
19:25 (HSK MEO1) | 07:32
19:36 (HSK MEO1) | 18:54
19:26 (HSK MEO1) | 07:34
19:33 (HSK MEO1) | 18:51
19:28 (HSK MEO1) | 07:36
19:31 (HSK MEO1) | 18:49

] 07:37

| 18:47

| 07:39

| 18:45

| 07:41

| 18:42

| 07:42

| 18:40

| 07:44

| 18:38

] 07:46

| 18:36

| 07:47

| 18:34

| 07:49

] 18:32
18:15 (HSK HRO3) | 07:51
18:24 (HSK HRO3) | 18:29
18:10 (HSK HRO3) | 07:53
18:27 (HSK HRO3) | 18:27
18:08 (HSK HRO3) | 07:54
18:29 (HSK HRO3) | 18:25
18:05 (HSK HRO3) | 07:56
18:29 (HSK HRO3) | 18:23
18:04 (HSK HRO3) | 07:58
18:31 (HSK HRO3) | 18:21
18:02 (HSK HRO3) | 07:59
18:31 (HSK HRO3) | 18:19
18:01 (HSK HRO3) | 08:01
18:31 (HSK HRO3) | 18:17
18:01 (HSK HRO3) | 08:03
18:33 (HSK HRO2) | 18:15
18:00 (HSK HRO3) | 07:05
18:34 (HSK HRO2) | 17:13
17:59 (HSK HRO3) | 07:06
18:35 (HSK HRO2) | 17:11
17:59 (HSK HRO3) | 07:08
18:36 (HSK HRO2) | 17:09
17:58 (HSK HRO3) | 07:10
18:36 (HSK HRO2) | 17:07
17:59 (HSK HRO3) | 07:12
18:36 (HSK HRO2) | 17:05
17:58 (HSK HRO3) | 07:13
18:35 (HSK HRO2) | 17:03

| 07:15

| 17:02
332

36
36
34
30
27

22

13
16
30
38
43
48
50
53
54
53
55
53

704

0,29

0,96

0,70

0,19
135

Jul

I|November

17:59 (HSK HRO3) | 07:17
18:35 (HSK HRO02) | 17:00
17:59 (HSK HRO3) | 07:19
18:35 (HSK HRO2) | 16:58
17:59 (HSK HRO3) | 07:21
18:33 (HSK HRO2) | 16:56
18:01 (HSK HRO03) | 07:22
18:31 (HSK HRO2) | 16:54
18:02 (HSK HRO3) | 07:24
18:29 (HSK HRO2) | 16:53
18:04 (HSK HRO3) | 07:26
18:26 (HSK HRO02) | 16:51
18:08 (HSK HRO3) | 07:28
18:15 (HSK HRO3) | 16:49
| 07:29
| 16:48
] 07:31
| 16:46
| 07:33
| 16:44
| 07:35
] 16:43
| 07:36
| 16:41
| 07:38
| 16:40
| 07:40
| 16:38
| 07:42
| 16:37
| 07:43
] 16:36
| 07:45
| 16:34
| 07:47
| 16:33
17:15 (HSK HRO4) | 07:48
17:21 (HSK HRO4) | 16:32
17:11 (HSK HRO4) | 07:50
17:24 (HSK HRO4) | 16:30
17:10 (HSK HRO4) | 07:52
17:26 (HSK HRO04) | 16:29
16:39 (HSK HRO5) | 07:53
17:27 (HSK HRO4) | 16:28
16:36 (HSK HRO5) | 07:55
17:28 (HSK HRO4) | 16:27
16:33 (HSK HRO5) | 07:57
17:28 (HSK HRO4) | 16:26
15:31 (HSK HRO5) | 07:58
16:28 (HSK HRO4) | 16:25
15:30 (HSK HRO5) | 08:00
16:28 (HSK HRO4) | 16:24
15:29 (HSK HRO5) | 08:01
16:29 (HSK HRO4) | 16:23
15:28 (HSK HRO5) | 08:03
16:28 (HSK HRO4) | 16:22
15:28 (HSK HRO5) | 08:04
16:28 (HSK HRO4) | 16:22
15:27 (HSK HRO5) | 08:06
16:28 (HSK HRO4) | 16:21
15:27 (HSK HRO5) |
16:27 (HSK HRO4) |
268

53
50
47
43
33
33
31
31
30
28
26
25
22
18

15

12
15
16
18
19

20

603
0,23
0,96
0,68
0,15

89

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

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

| Dezember

15:27 (HSK HRO5) | 08:07
16:27 (HSK HRO4) | 16:20
15:26 (HSK HRO5) | 08:09

6 (HSK HROS) | 08:10
16:23 (HSK HRO4) | 16:19
15:26 (HSK HROS) | 08:11
16:21 (HSK HRO4) | 16:18
15:27 (HSK HRO5) | 08:13

15:27 (HSK HROS) | 08:14
16:00 (HSK HROS) | 16:17
15:28 (HSK HRO5) | 08:15

15:59 (HSK HRO5) | 16:17
15:29 (HSK HRO5) | 08:18
15:59 (HSK HRO5) | 16:16
15:30 (HSK HRO5) | 08:19
15:58 (HSK HRO5) | 16:16
15:31 (HSK HRO5) | 08:20
15:57 (HSK HRO5) | 16:16
15:32 (HSK HRO5) | 08:21
15:57 (HSK HRO5) | 16:16
15:33 (HSK HRO5) | 08:22
15:55 (HSK HRO5) | 16:16
15:35 (HSK HRO5) | 08:23
15:53 (HSK HRO5) | 16:16

2 (HSK HROS) | 16:16
15:40 (HSK HRO5) | 08:24
15:49 (HSK HRO5) | 16:16
| 08:25
| 16:16
| 08:26
| 16:17
| 08:27
| 16:17
| 08:27
| 16:17
| 08:28
| 16:18
| 08:28
| 16:18
| 08:29
| 16:19
14:57 (HSK HRO6) | 08:29
15:06 (HSK HRO6) | 16:19
14:56 (HSK HRO6) | 08:30
15:08 (HSK HRO6) | 16:20
14:55 (HSK HRO6) | 08:30
15:10 (HSK HRO6) | 16:20
14:55 (HSK HRO6) | 08:30
15:11 (HSK HRO6) | 16:21
14:54 (HSK HRO6) | 08:31
15:12 (HSK HRO6) | 16:22
14:54 (HSK HRO6) | 08:31
15:13 (HSK HRO6) | 16:23
14:53 (HSK HRO6) | 08:31
15:13 (HSK HRO6) | 16:24
] 08:31
] 16:25

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

17.02.2025 23:00 / 10

NNW  Summe
360 8.421

14:53 (HSK HRO6)

22 15:15 (HSK HRO6)

14:53 (HSK HRO6)

22 15:15 (HSK HRO6)

14:54 (HSK HRO6)

22 15:16 (HSK HRO6)

14:53 (HSK HRO6)

23 15:16 (HSK HRO6)

14:54 (HSK HRO6)

23 15:17 (HSK HRO6)

14:54 (HSK HRO6)

24 15:18 (HSK HRO6)

14:54 (HSK HRO6)

24 15:18 (HSK HR06)

14:55 (HSK HRO6)

24 15:19 (HSK HRO6)

14:55 (HSK HRO6)

24 15:19 (HSK HR06)

14:55 (HSK HRO6)

25 15:20 (HSK HRO6)

14:56 (HSK HRO6)

24 15:20 (HSK HRO6)

14:56 (HSK HRO6)

25 15:21 (HSK HR06)

14:56 (HSK HRO6)

25 15:21 (HSK HRO6)

14:57 (HSK HRO6)

24 15:21 (HSK HR06)

14:58 (HSK HRO6)

24 15:22 (HSK HRO6)

14:58 (HSK HRO6)

25 15:23 (HSK HRO6)

14:59 (HSK HRO6)

24 15:23 (HSK HR06)

14:59 (HSK HRO6)

24 15:23 (HSK HRO6)

14:59 (HSK HRO6)

25 15:24 (HSK HRO6)

14:59 (HSK HRO6)

25 15:24 (HSK HRO6)

15:00 (HSK HRO6)

25 15:25 (HSK HRO6)

15:01 (HSK HRO6)

25 15:26 (HSK HRO6)

15:01 (HSK HRO6)

25 15:26 (HSK HRO6)

15:01 (HSK HRO6)

25 15:26 (HSK HRO6)

15:03 (HSK HRO6)

24 15:27 (HSK HRO6)

15:03 (HSK HRO6)

24 15:27 (HSK HR06)

15:03 (HSK HRO6)

24 15:27 (HSK HR06)

15:03 (HSK HRO6)

25 15:28 (HSK HRO6)

15:04 (HSK HRO6)

24 15:28 (HSK HR06)

15:04 (HSK HRO6)

25 15:29 (HSK HRO6)

15:05 (HSK HRO6)

24 15:29 (HSK HRO6)
748
0,17
0,96
0,66
0,11
80
.

windr




Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN27 - Meerhof, Im Kesperbusch 1
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]

Annahmen fir Schattenwurfberechnung

|Januar
108:31
| 16:26 40
2] 08:31
| 16:27 39
308:31
| 16:28 39
4 08:31
| 16:29 40
5| 08:30
| 16:30 40
6| 08:30
| 16:32 40
7 08:30
| 16:33 40
8| 08:29
| 16:34 40
9 08:29
| 16:36 40
10 | 08:28
| 16:37 40
11]08:28
| 16:38 39
12 | 08:27
| 16:40 39
13 | 08:26
| 16:41 39
14 | 08:26
| 16:43 38
15| 08:25
| 16:44 38
16 | 08:24
| 16:46 37
17 | 08:23
| 16:47 36
18 | 08:22
| 16:49 35
19 | 08:21
| 16:51 34
20 | 08:20
|16:52 38
21 08:19
| 16:54 42
22| 08:18
| 16:56 45
23] 08:17
| 16:57 46
24| 08:16
| 16:59 a7
25| 08:15
| 17:01 46
26 | 08:13
| 17:02 44
27| 08:12
| 17:04 42
28| 08:11
| 17:06 39
29 | 08:09
| 17:08 26
30 | 08:08
| 17:09 26
31| 08:06
| 17:11 26
Sonnenscheinstunden | 261
astr.max.mogl.Beschattung | 1200
Red.Sonnenscheinwahrsch. | 0,19
Reduktion Betriebsdauer | 0,96
Reduktion Windrichtung | 0,65
Gesamte Reduktion | 0,12
Met.wahrsch.Beschattung | 142

|Februar

14:24 (HSK HRO3) | 08:05
15:04 (HSK HRO3) | 17:13
14:25 (HSK HRO3) | 08:03
15:04 (HSK HRO3) | 17:15
14:25 (HSK HRO3) | 08:02
15:04 (HSK HRO3) | 17:17
14:25 (HSK HRO3) | 08:00
15:05 (HSK HRO3) | 17:19
14:26 (HSK HRO3) | 07:59
15:06 (HSK HRO3) | 17:20
14:26 (HSK HRO3) | 07:57
15:06 (HSK HRO3) | 17:22
14:27 (HSK HRO3) | 07:55
15:07 (HSK HRO3) | 17:24
14:27 (HSK HRO3) | 07:54
15:07 (HSK HRO3) | 17:26
14:27 (HSK HRO3) | 07:52
15:07 (HSK HRO3) | 17:28
14:28 (HSK HRO3) | 07:50
15:08 (HSK HRO3) | 17:30
14:29 (HSK HRO3) | 07:48
15:08 (HSK HRO3) | 17:31
14:29 (HSK HRO3) | 07:46
15:08 (HSK HRO3) | 17:33
14:29 (HSK HRO3) | 07:45
15:08 (HSK HRO3) | 17:35
14:30 (HSK HRO3) | 07:43
15:08 (HSK HRO3) | 17:37
14:30 (HSK HRO3) | 07:41
15:08 (HSK HRO3) | 17:39
14:31 (HSK HRO3) | 07:39
15:08 (HSK HRO3) | 17:41
14:32 (HSK HRO3) | 07:37
15:08 (HSK HRO3) | 17:42
14:33 (HSK HRO3) | 07:35
15:08 (HSK HRO3) | 17:44
14:34 (HSK HRO3) | 07:33
15:08 (HSK HRO3) | 17:46
14:35 (HSK HRO3) | 07:31
16:11 (HSK HRO2) | 17:48
14:36 (HSK HRO3) | 07:29
16:14 (HSK HRO2) | 17:50
14:37 (HSK HRO3) | 07:27
16:17 (HSK HRO2) | 17:51
14:38 (HSK HRO3) | 07:25
16:18 (HSK HRO2) | 17:53
14:39 (HSK HRO3) | 07:23
16:19 (HSK HRO2) | 17:55
14:40 (HSK HRO3) | 07:21
16:20 (HSK HRO2) | 17:57
14:42 (HSK HRO3) | 07:19
16:21 (HSK HRO2) | 17:59
14:45 (HSK HRO3) | 07:17
16:23 (HSK HRO2) | 18:00
14:47 (HSK HRO3) | 07:14
16:23 (HSK HRO2) | 18:02
14:54 (HSK HRO3) |

16:24 (HSK HRO2) |

15:58 (HSK HRO2) |

16:24 (HSK HRO?) |

15:58 (HSK HRO2) |

16:24 (HSK HRO2) |

2
25
25
25
24
22
25
27
28
29
36
42
48
52
54
55
56
56
55
61
61
65
67
68
69
69
68

68

1306
0,32
0,96
0,69
0,22

281

|Mérz

15:59 (HSK HRO2) | 07:12
16:25 (HSK HRO2) | 18:04
15:59 (HSK HRO2) | 07:10
16:24 (HSK HRO2) | 18:06
15:59 (HSK HRO2) | 07:08
16:24 (HSK HRO2) | 18:07
16:00 (HSK HRO2) | 07:06
16:25 (HSK HRO2) | 18:09
16:00 (HSK HRO2) | 07:04
16:24 (HSK HRO2) | 18:11
16:01 (HSK HRO2) | 07:01
16:23 (HSK HRO2) | 18:13
16:02 (HSK HRO2) | 06:59
16:27 (HSK 8694 TLF) | 18:14
16:04 (HSK HRO2) | 06:57
16:31 (HSK 8694 TLF) | 18:16
16:05 (HSK HRO2) | 06:55
16:33 (HSK 8694 TLF) | 18:18
16:06 (HSK 8694 TLF) | 06:53
16:35 (HSK 8694 TLF) | 18:20
16:04 (HSK 8694 TLF) | 06:50
17:03 (HSK HRO1) | 18:21
16:03 (HSK 8694 TLF) | 06:48
17:05 (HSK HRO1) | 18:23
16:02 (HSK 8694 TLF) | 06:46
17:07 (HSK HRO1) | 18:25
16:01 (HSK 8694 TLF) | 06:44
17:08 (HSK HRO1) | 18:27
16:00 (HSK 8694 TLF) | 06:41
17:08 (HSK HRO1) | 18:28
15:59 (HSK 8694 TLF) | 06:39
17:08 (HSK HRO1) | 18:30
15:59 (HSK 8694 TLF) | 06:37
17:08 (HSK HRO1) | 18:32
15:59 (HSK 8694 TLF) | 06:35
17:08 (HSK HRO1) | 18:33
15:58 (HSK 8694 TLF) | 06:32
17:07 (HSK HRO1) | 18:35
15:58 (HSK 8694 TLF) | 06:30
17:13 (HSK MEO1) | 18:37
15:58 (HSK 8694 TLF) | 06:28
17:15 (HSK MEOL) | 18:38
15:58 (HSK 8694 TLF) | 06:25
17:17 (HSK MEOL) | 18:40
15:58 (HSK 8694 TLF) | 06:23
17:18 (HSK MEOL) | 18:42
15:58 (HSK 8694 TLF) | 06:21
17:18 (HSK MEOL) | 18:44
15:58 (HSK 8694 TLF) | 06:19
17:19 (HSK MEO1) | 18:45
15:58 (HSK 8694 TLF) | 06:16
17:19 (HSK MEOL) | 18:47
15:59 (HSK 8694 TLF) | 06:14
17:19 (HSK MEOL) | 18:49
16:00 (HSK 8694 TLF) | 06:12
17:20 (HSK MEOL) | 18:50

| 07:09

| 19:52

| 07:07

| 19:54

| 07:05

| 19:55

6!

a

6!

by

=3
3

27
19
17
15

13

13
21
26
31
34
37
39
a1
43
a3

895

0,28

0,96

0,70

0,19
171

Jan

Feb Mar

Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16

DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Apr Mai Jun

Betriebsdauer je Sektor

N NNO ONO O O0SO SsO S
249 335 563 760 863 821 750

1April

16:01 (HSK 8694 TLF) | 07:03
17:20 (HSK MEOL1) | 19:57
16:01 (HSK 8694 TLF) | 07:00
17:18 (HSK MEOL) | 19:59
16:02 (HSK 8694 TLF) | 06:58
17:42 (HSK MEO2) | 20:00
16:04 (HSK 8694 TLF) | 06:56
17:44 (HSK MEO2) | 20:02
16:06 (HSK 8694 TLF) | 06:54
17:46 (HSK MEO2) | 20:04
16:08 (HSK 8694 TLF) | 06:51
17:47 (HSK MEO2) | 20:05
16:11 (HSK 8694 TLF) | 06:49

17:49 (HSK MEO2) | 20:09
17:00 (HSK MEO1) | 06:45

17:29 (HSK MEO2) | 06:42
17:48 (HSK MEO2) | 20:12
17:30 (HSK MEO2) | 06:40
17:47 (HSK MEO2) | 20:14
17:31 (HSK MEO2) | 06:38

17:45 (HSK MEO2) | 20:17
17:34 (HSK MEO2) | 06:34
17:41 (HSK MEO2) | 20:19

| 06:31
] 20:20
| 06:29
| 20:22
] 06:27
| 20:24
| 06:25
| 20:25
| 06:23
| 20:27
| 06:21
] 20:29
| 06:19
| 20:30

17:38 (HSK MEO8b) | 06:17

17:51 (HSK MEO8b) | 20:32

17:34 (HSK MEO8b) | 06:15

17:55 (HSK MEO8b) | 20:34

17:31 (HSK MEO8b) | 06:13

17:57 (HSK MEO8b) | 20:35

17:28 (HSK MEO8b) | 06:10

17:59 (HSK MEO8b) | 20:37

17:27 (HSK MEO8b) | 06:08

18:01 (HSK MEO8b) | 20:39

17:24 (HSK MEO8b) | 06:06

18:01 (HSK MEO8b) | 20:40

17:23 (HSK MEO8b) | 06:05

18:02 (HSK MEO8b) | 20:42

18:22 (HSK MEO8b) | 06:03

19:03 (HSK MEO8b) | 20:44

18:21 (HSK MEO8b) | 06:01

19:04 (HSK MEO8b) | 20:45

18:20 (HSK MEO8b) |

19:03 (HSK MEO8b) |

45
45
56
68
76
80
81
83
84
83
84
82
79
76
73
69
64
56
46
a7

24

20
22
24
25
26

26

1582
0,36
0,96
0,70
0,24

386

| Mai

18:19 (HSK ME08b) | 05:59
19:04 (HSK MEO8b) | 20:47
18:19 (HSK MEO8b) | 05:57
19:04 (HSK MEO8b) | 20:49
18:17 (HSK MEO8D) | 05:55
19:24 (HSK MEO7) | 20:50
18:17 (HSK MEO8b) | 05:53
19:35 (HSK MEOB) | 20:52
18:17 (HSK MEO8b) | 05:51
19:38 (HSK MEOB) | 20:54
18:17 (HSK ME08b) | 05:50
19:40 (HSK MEOB) | 20:55
18:17 (HSK MEO8b) | 05:48
19:41 (HSK MEOB) | 20:57
18:16 (HSK MEOBD) | 05:46
19:41 (HSK MEOG) | 20:58
18:17 (HSK MEO8b) | 05:44
19:42 (HSK MEOB) | 21:00
18:17 (HSK MEO8b) | 05:43
19:42 (HSK MEOB) | 21:02
18:17 (HSK MEO8b) | 05:41
19:42 (HSK MEOG) | 21:03
18:18 (HSK MEO8b) | 05:39
19:42 (HSK MEOB) | 21:05
18:18 (HSK MEO8D) | 05:38
19:40 (HSK MEOG) | 21:06
18:19 (HSK MEO8b) | 05:36
19:39 (HSK MEOG) | 21:08
18:20 (HSK MEO8b) | 05:35
19:38 (HSK MEOB) | 21:09
18:21 (HSK ME08b) | 05:33
19:37 (HSK MEOB) | 21:11
18:22 (HSK MEO8b) | 05:32
19:35 (HSK MEOG) | 21:12
18:24 (HSK MEO8D) | 05:30
19:32 (HSK MEOG) | 21:14
18:26 (HSK MEO8b) | 05:29
19:27 (HSK MEO7) | 21:15
18:29 (HSK MEO8b) | 05:27
19:25 (HSK MEQ7) | 21:17
18:34 (HSK ME08b) | 05:26
19:23 (HSK MEO7) | 21:18
19:09 (HSK MEO7) | 05:25
20:00 (HSK ME18) | 21:19
19:50 (HSK ME18) | 05:24
20:03 (HSK ME18) | 21:21
19:48 (HSK ME18) | 05:22
20:05 (HSK ME18) | 21:22
19:46 (HSK MEL8) | 05:21
20:06 (HSK ME18) | 21:23
19:45 (HSK ME18) | 05:20
20:07 (HSK ME18) | 21:25
19:44 (HSK ME18) | 05:19
20:08 (HSK ME18) | 21:26
19:43 (HSK ME18) | 05:18
20:08 (HSK ME18) | 21:27
19:42 (HSK ME18) | 05:17
20:08 (HSK ME18) | 21:29
19:43 (HSK MEL8) | 05:16
20:09 (HSK ME18) | 21:30
| 05:15

| 21:31

483

Jul

Aug Sep Okt Nov Dez
1,58 3,21 3,35 5,03 6,68 558 6,26 5,85 4,04 3,08 2,01 1,34

SSW WSw W WNW
737 1.082 1.167 734

27
26
26
26
27
29
29
30
32
34
36
37
38
39
40
42
43
50
54
56
60
61
63
66
67
68
68
68
69
70
69

1450

043
0,96
0,66

0,27
395

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

1Juni

19:42 (HSK ME18) | 05:14
20:09 (HSK ME18) | 21:32
19:42 (HSK ME18) | 05:13
20:08 (HSK ME18) | 21:33
19:42 (HSK ME18) | 05:13
20:08 (HSK ME18) | 21:34
19:42 (HSK ME18) | 05:12
20:08 (HSK ME18) | 21:35
19:42 (HSK ME18) | 05:11

20:09 (HSK MEOSa) | 21:36
19:42 (HSK ME18) | 05:11

20:11 (HSK ME08a) | 21:37
19:44 (HSK ME18) | 05:10

20:13 (HSK MEO8a) | 21:38
19:44 (HSK ME18) | 05:10

20:14 (HSK ME08a) | 21:39

19:43 (HSK MEO8a) | 05:09

20:15 (HSK ME08a) | 21:40

19:43 (HSK MEO8a) | 05:09

20:17 (HSK MEO8a) | 21:40

19:41 (HSK MEO8a) | 05:08

20:17 (HSK ME08a) | 21:41

19:41 (HSK MEO8a) | 05:08

20:18 (HSK MEOBa) | 21:42

19:40 (HSK MEO8a) | 05:08

20:18 (HSK ME08a) | 21:43

19:40 (HSK MEO8a) | 05:07

20:19 (HSK MEO8a) | 21:43

19:39 (HSK MEO8a) | 05:07

20:19 (HSK MEO8a) | 21:44

19:38 (HSK MEO8a) | 05:07

20:20 (HSK ME08a) | 21:44

19:38 (HSK MEO8a) | 05:07

20:21 (HSK MEO8a) | 21:45

19:37 (HSK MEO8a) | 05:07
20:43 (HSK MEL0) | 21:45

19:38 (HSK MEO8a) | 05:07
20:45 (HSK ME10) | 21:45

19:38 (HSK MEO8a) | 05:07
20:46 (HSK ME10) | 21:46

19:38 (HSK MEO8a) | 05:07
20:48 (HSK MEL0) | 21:46

19:38 (HSK MEO8a) | 05:08
20:49 (HSK MEL0) | 21:46

19:38 (HSK MEO8a) | 05:08
20:50 (HSK MEL0) | 21:46

19:38 (HSK MEO8a) | 05:08
20:52 (HSK ME10) | 21:46

19:37 (HSK MEO8a) | 05:08
20:51 (HSK ME10) | 21:47

19:37 (HSK MEO8a) | 05:09
20:52 (HSK ME10) | 21:47

19:38 (HSK MEO8a) | 05:09
20:53 (HSK MEL0) | 21:47

19:38 (HSK MEO8a) | 05:10
20:53 (HSK MEL0) | 21:46

19:38 (HSK MEO8a) | 05:10
20:54 (HSK ME10) | 21:46

19:38 (HSK MEO8a) | 05:11
20:54 (HSK ME10) | 21:46

19:39 (HSK MEO8a) |
20:54 (HSK MEL0) |

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

17.02.2025 23:00 / 11
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69

2042
0,34
0,96
0,65
0,21

433

windr

NNW  Summe
360 8.421

19:39 (HSK ME08a)
20:54 (HSK ME10)
19:39 (HSK ME08a)
20:55 (HSK ME10)
19:39 (HSK MEO8a)
20:54 (HSK ME09)
19:40 (HSK ME08a)
20:56 (HSK ME09)
19:40 (HSK ME08a)
20:56 (HSK MEO9)
19:40 (HSK ME08a)
20:56 (HSK MEQ9)
19:41 (HSK ME08a)
20:57 (HSK ME09)
19:42 (HSK ME08a)
20:58 (HSK ME09)
19:41 (HSK MEO8a)
20:58 (HSK ME09)
19:42 (HSK ME08a)
20:59 (HSK MEO9)
19:43 (HSK ME08a)
21:00 (HSK MEQ9)
19:42 (HSK ME08a)
20:59 (HSK ME09)
19:43 (HSK ME08a)
21:00 (HSK ME09)
19:43 (HSK MEO8a)
21:00 (HSK ME09)
19:44 (HSK ME08a)
21:01 (HSK ME09)
19:44 (HSK ME08a)
21:01 (HSK MEQ9)
19:44 (HSK ME08a)
21:02 (HSK ME09)
19:44 (HSK ME08a)
21:02 (HSK ME09)
19:45 (HSK MEO8a)
21:02 (HSK ME09)
19:45 (HSK ME08a)
21:02 (HSK ME09)
19:45 (HSK ME08a)
21:02 (HSK MEQ9)
19:46 (HSK ME08a)
21:03 (HSK ME09)
19:46 (HSK MEO8a)
21:03 (HSK ME09)
19:46 (HSK MEO8a)
21:03 (HSK ME09)
19:46 (HSK ME08a)
21:04 (HSK ME09)
19:46 (HSK ME08a)
21:03 (HSK ME09)
19:47 (HSK ME08a)
21:04 (HSK ME09)
19:46 (HSK MEO8a)
21:04 (HSK ME09)
19:47 (HSK MEO8a)
21:04 (HSK ME09)
19:46 (HSK ME08a)
21:04 (HSK ME09)




Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN27 - Meerhof, Im Kesperbusch 1

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421

1auli |August | September |Oktober INovember |Dezember

1]05:11 19:47 (HSK MEO8a) | 05:47 19:52 (HSK MEO8a) | 06:36 18:16 (HSK MEO8b) | 07:24 18:10 (HSK MEO2) | 07:17 15:35 (HSK 8694 TLF) | 08:07 14:11 (HSK HRO3;

21:46 69 21:04 (HSK MEQ9) | 21:15 36  20:28 (HSK MEO8a) | 20:14 84 19:41 (HSK MEO6; 14 18:24 (HSK MEO02) | 17:00 29  16:04 (HSK 8694 TLF) | 16:20 39 14:50 (HSK HRO3;

2] 05:12 19:46 (HSK MEO8a) | 05:49 19:52 (HSK MEO8a) | 06:38 18:15 (HSK MEO8b; 18:09 (HSK MEO02) | 07:19 15:33 (HSK HR02) | 08:09 14:10 (HSK HRO3;

21:45 68 21:03 (HSK MEQ9) | 21:13 35  20:27 (HSK MEO8a) | 20:11 83 19:40 (HSK MEO6; 16 18:25 (HSK MEO02) | 16:58 28 16:01 (HSK 8694 TLF) | 16:19 40  14:50 (HSK HRO3,

305:13 19:47 (HSK MEO8a) | 05:50 19:54 (HSK MEO8a) | 06:39 18:15 (HSK MEO8b; 18:07 (HSK MEO2) | 07:21 15:32 (HSK HR02) | 08:10 14:11 (HSK HRO3;

21:45 69 21:04 (HSK ME09) | 21:11 33 20:27 (HSK MEO8a) | 20:09 84 19:40 (HSK MEO6; 18 18:25 (HSK MEO02) | 16:56 27 15:59 (HSK 8694 TLF) | 16:19 40  14:51 (HSK HRO3,

4| 05:14 19:47 (HSK MEO8a) | 05:52 19:54 (HSK ME18) | 06:41 18:14 (HSK MEO8b; 18:07 (HSK MEO02) | 07:22 15:31 (HSK HR02) | 08:11 14:11 (HSK HRO3;

21:45 69 21:04 (HSK MEQ9) | 21:10 31 20:25 (HSK MEO8a) | 20:07 83 19:39 (HSK MEO6; 19 18:26 (HSK MEO02) | 16:54 25  15:56 (HSK 8694 TLF) | 16:18 40  14:51 (HSK HRO3,

5] 05:14 19:47 (HSK MEO8a) | 05:53 19:53 (HSK ME18) | 06:42 18:13 (HSK MEO8b; 17:35 (HSK MEO1) | 07:24 15:30 (HSK HR02) | 08:13 14:12 (HSK HRO3;

21:44 69 21:04 (HSK MEQ9) | 21:08 30  20:23 (HSK MEO8a) | 20:05 82 19:38 (HSK MEO6; 31 18:26 (HSK MEO2) | 16:53 23 15:53 (HSK HR02) | 16:18 40  14:52 (HSK HRO3,

6] 05:15 19:46 (HSK MEO8a) | 05:55 19:53 (HSK ME18) | 06:44 18:13 (HSK MEO8b; 16:50 (HSK 8694 TLF) | 07:26 15:30 (HSK HR02) | 08:14 14:12 (HSK HRO3;

21:44 70 21:03 (HSK MEQ9) | 21:06 29  20:22 (HSK MEO8a) | 20:02 80 19:36 (HSK MEO6; 45 18:25 (HSK MEO02) | 16:51 24 15:54 (HSK HR02) | 16:17 40  14:52 (HSK HRO3,

7]05:16 19:47 (HSK MEO8a) | 05:56 19:52 (HSK ME18) | 06:46 18:12 (HSK MEO8b; 16:45 (HSK 8694 TLF) | 07:28 15:30 (HSK HR02) | 08:15 14:12 (HSK HRO3;

21:43 68 21:03 (HSK MEQ9) | 21:04 28  20:20 (HSK MEO8a) | 20:00 76 19:33 (HSK MEO6; 56 18:24 (HSK MEO02) | 16:49 24 15:54 (HSK HR02) | 16:17 40 2 (HSK HRO3;

805:17 19:47 (HSK MEO8a) | 05:58 19:52 (HSK ME18) | 06:47 18:12 (HSK MEO8b; 16:42 (HSK 8694 TLF) | 07:29 15:30 (HSK HR02) | 08:16 4 (HSK HRO3;

21:43 68 21:02 (HSK MEQ9) | 21:03 26  20:18 (HSK MEO8a) | 19:58 69 19:31 (HSK MEO6; 62 18:22 (HSK MEO02) | 16:48 25 15:55 (HSK HR02) | 16:17 39 14:53 (HSK HRO3;

9] 05:18 19:47 (HSK MEO8a) | 06:00 19:51 (HSK ME18) | 06:49 18:11 (HSK MEO8b; 16:40 (HSK 8694 TLF) | 07:31 15:30 (HSK HR02) | 08:18 4 (HSK HRO3;

21:42 68 21:02 (HSK MEQ9) | 21:01 26 20:17 (HSK ME18) | 19:56 57 19:18 (HSK MEO7; 65 18:20 (HSK MEO02) | 16:46 25 15:55 (HSK HR02) | 16:16 39 3 (HSK HRO3;

10 | 05:19 19:47 (HSK MEO8a) | 06:01 19:51 (HSK ME18) | 06:50 18:12 (HSK MEO8b; 16:37 (HSK 8694 TLF) | 07:33 15:30 (HSK HR02) | 08:19 14:14 (HSK HRO3;

21:41 68 21:02 (HSK ME10) | 20:59 27 20:18 (HSK ME18) | 19:53 45 18:57 (HSK MEO8b; 66 18:17 (HSK MEO02) | 16:44 26 15:56 (HSK HR02) | 16:16 40 4 (HSK HRO3;

11| 05:20 19:47 (HSK MEO8a) | 06:03 19:50 (HSK ME18) | 06:52 18:11 (HSK MEO8b; 16:36 (HSK 8694 TLF) | 07:35 15:30 (HSK HR02) | 08:20 4 (HSK HRO3;

21:40 69 21:02 (HSK ME10) | 20:57 27 20:17 (HSK ME18) | 19:51 45 18:56 (HSK MEO8b) 65 18:15 (HSK MEO02) | 16:43 26 15:56 (HSK HR02) | 16:16 40  14:54 (HSK HRO3,

12| 05:21 19:47 (HSK MEO8a) | 06:04 19:51 (HSK ME18) | 06:54 18:12 (HSK MEO8b; 16:35 (HSK 8694 TLF) | 07:36 15:30 (HSK HR02) | 08:21 14:15 (HSK HRO3;

21:40 68 21:02 (HSK ME10) | 20:55 26 20:17 (HSK ME18) | 19:49 44 18:56 (HSK MEO8D; 64 17:53 (HSK MEO1) | 16:41 26 15:56 (HSK HR02) | 16:16 39 14:54 (HSK HRO3;

13| 05:22 19:47 (HSK MEO8a) | 06:06 19:50 (HSK ME18) | 06:55 18:12 (HSK MEO8b; 16:34 (HSK 8694 TLF) | 07:38 14:25 (HSK HRO3) | 08:22 14:15 (HSK HRO3;

21:39 68 21:02 (HSK ME10) | 20:53 26 20:16 (HSK ME18) | 19:46 42 18:54 (HSK MEO8b; 66 17:53 (HSK MEO1) | 16:40 28 15:56 (HSK HR02) | 16:16 40 5 (HSK HRO3;

14| 05:23 19:47 (HSK MEO8a) | 06:07 19:51 (HSK ME18) | 06:57 18:12 (HSK MEO8b; 16:32 (HSK 8694 TLF) | 07:40 14:19 (HSK HRO3) | 08:23 6 (HSK HRO3;

21:38 68 21:02 (HSK ME10) | 20:51 25 20:16 (HSK ME18) | 19:44 41 18:53 (HSK MEO8b; 67 17:52 (HSK MEO1) | 16:38 39 15:55 (HSK HR02) | 16:16 39 5 (HSK HRO3;

15 | 05:24 19:47 (HSK MEO8a) | 06:09 19:51 (HSK ME18) | 06:58 18:12 (HSK MEO8b; 16:31 (HSK 8694 TLF) | 07:42 14:17 (HSK HRO3) | 08:24 14:16 (HSK HRO3;

21:37 68 21:02 (HSK ME10) | 20:49 24 20:15 (HSK ME18) | 19:42 40 18:52 (HSK MEO8b; 68 17:51 (HSK MEO1) | 16:37 41 15:54 (HSK HR02) | 16:16 39 5 (HSK HRO3;

16 | 05:25 19:47 (HSK MEO8a) | 06:11 19:52 (HSK ME18) | 07:00 18:13 (HSK MEO8b; 16:30 (HSK 8694 TLF) | 07:43 14:15 (HSK HRO3) | 08:25 7 (HSK HRO3;

21:36 68 21:02 (HSK ME10) | 20:47 23 20:15 (HSK ME18) | 19:39 38 18:51 (HSK MEO8b; 69 17:51 (HSK MEO1) | 16:36 a4 15:54 (HSK HR02) | 16:16 39 14:56 (HSK HRO3;

17 | 05:27 19:47 (HSK MEO8a) | 06:12 19:52 (HSK ME18) | 07:02 18:15 (HSK MEO8b; 16:30 (HSK 8694 TLF) | 07:45 14:14 (HSK HRO3) | 08:25 8 (HSK HRO3;

21:35 67 21:02 (HSK ME10) | 20:45 21 20:13 (HSK ME18) | 19:37 34 18:49 (HSK MEO8b] 69 17:51 (HSK MEO1) | 16:34 46 15:54 (HSK HR02) | 16:16 39 7 (HSK HRO3;

18 | 05:28 19:47 (HSK MEO8a) | 06:14 19:53 (HSK ME18) | 07:03 18:15 (HSK MEO8b; 16:29 (HSK 8694 TLF) | 07:47 14:13 (HSK HRO3) | 08:26 14:18 (HSK HRO3;

21:34 66 21:01 (HSK ME10) | 20:43 20 20:13 (HSK ME18) | 19:35 32 18:47 (HSK MEO8b) 67 17:49 (HSK MEO1) | 16:33 a7 15:53 (HSK HR02) | 16:17 38 6 (HSK HRO3;

19 | 05:29 19:48 (HSK MEO8a) | 06:15 19:54 (HSK ME18) | 07:05 18:17 (HSK MEO8b; 16:29 (HSK 8694 TLF) | 07:48 14:13 (HSK HR03) | 08:27 8 (HSK HRO3;

21:33 66 21:02 (HSK ME10) | 20:41 16 20:10 (HSK ME18) | 19:33 28 18:45 (HSK MEO8b) 65 17:48 (HSK MEO1) | 16:32 46 15:53 (HSK HR02) | 16:17 39 14:57 (HSK HRO3;

20 | 05:30 19:47 (HSK MEO8a) | 06:17 19:18 (HSK MEO7) | 07:06 18:19 (HSK MEO8b; 16:28 (HSK 8694 TLF) | 07:50 14:11 (HSK HRO3) | 08:27 9 (HSK HRO3;

21:32 65 21:01 (HSK ME10) | 20:39 17 20:09 (HSK ME18) | 19:30 22 18:41 (HSK MEO8b; 63 17:46 (HSK MEO1) | 16:30 45 15:51 (HSK HR02) | 16:17 39 8 (HSK HRO3;

21 05:32 19:47 (HSK MEO8a) | 06:19 19:13 (HSK MEO7) | 07:08 18:23 (HSK MEO8b; 16:28 (HSK 8694 TLF) | 07:52 14:11 (HSK HRO3) | 08:28 14:19 (HSK HRO3;

21:30 63 20:59 (HSK ME10) | 20:37 17 20:04 (HSK ME18) | 19:28 15 18:38 (HSK MEO8b) 61 17:45 (HSK MEO1) | 16:29 42 15:49 (HSK HR02) | 16:18 39 8 (HSK HRO3;

22| 05:33 19:47 (HSK MEO8a) | 06:20 18:37 (HSK MEO8b) | 07:10 16:29 (HSK 8694 TLF) | 07:53 14:11 (HSK HRO3) | 08:29 0 (HSK HRO3;

21:29 62 20:58 (HSK ME10) | 20:35 27 19:28 (HSK MEO7) | 19:26 59 17:42 (HSK MEO1) | 16:28 38 15:47 (HSK HRO2) | 16:18 39 9 (HSK HRO3;

23] 05:34 19:48 (HSK MEO8a) | 06:22 18:32 (HSK MEO8b) | 07:11 16:29 (HSK 8694 TLF) | 07:55 14:11 (HSK HRO3) | 08:29 14:20 (HSK HRO3;

21:28 58 20:57 (HSK ME10) | 20:33 39 19:29 (HSK MEO7) | 19:23 56 17:38 (HSK HRO1) | 16:27 34 14:45 (HSK HRO3) | 16:19 39 9 (HSK HRO3;

24| 05:36 19:48 (HSK MEO8a) | 06:23 18:29 (HSK MEO8b) | 07:13 16:28 (HSK 8694 TLF) | 07:57 14:11 (HSK HRO3) | 08:29 0 (HSK HRO3;

21:26 56 20:56 (HSK ME10) | 20:31 48 19:31 (HSK MEO7) | 19:21 57 17:37 (HSK HRO1) | 16:26 35 14:46 (HSK HRO3) | 16:19 39 14:59 (HSK HRO3;

25| 05:37 19:48 (HSK MEO8a) | 06:25 18:26 (HSK MEO8b) | 07:14 15:29 (HSK 8694 TLF) | 07:58 14:10 (HSK HRO3) | 08:30 2 (HSK HRO3;

21:25 52 20:54 (HSK ME10) | 20:29 58 19:35 (HSK MEO6) | 19:19 56 16:38 (HSK HRO1) | 16:25 36 14:46 (HSK HRO3) | 16:20 38 0 (HSK HRO3;

26 | 05:39 19:49 (HSK MEO8a) | 06:27 18:25 (HSK MEO8b) | 07:16 15:29 (HSK 8694 TLF) | 08:00 14:10 (HSK HRO3) | 08:30 14:22 (HSK HRO3;

21:24 48 20:54 (HSK ME10) | 20:27 64 19:38 (HSK MEO6) | 19:16 56 16:38 (HSK HRO1) | 16:24 37 14:47 (HSK HRO3) | 16:20 39 1 (HSK HRO3;

27| 05:40 19:49 (HSK MEO8a) | 06:28 18:23 (HSK MEO8b) | 07:18 15:30 (HSK 8694 TLF) | 08:01 14:10 (HSK HRO3) | 08:30 2 (HSK HRO3;

21:22 42 20:31 (HSK MEO8a) | 20:24 69 19:39 (HSK MEO6) | 19:14 54 16:38 (HSK HRO1) | 16:23 38 14:48 (HSK HRO3) | 16:21 39 15:01 (HSK HRO3;

28| 05:41 19:49 (HSK MEO8a) | 06:30 18:21 (HSK MEO8b) | 07:19 15:31 (HSK 8694 TLF) | 08:03 14:10 (HSK HRO3) | 08:31 2 (HSK HRO3;

21:21 41 20:30 (HSK MEO8a) | 20:22 74 19:40 (HSK MEOS6) | 19:12 50 16:37 (HSK HRO1) | 16:22 38 14:48 (HSK HRO3) | 16:22 39 1 (HSK HRO3;

29 | 05:43 19:50 (HSK MEO8a) | 06:31 18:19 (HSK MEO08b) | 07:21 18:18 (HSK MEO2) 15:32 (HSK 8694 TLF) | 08:04 14:10 (HSK HRO3) | 08:31 14:23 (HSK HRO3;

21:19 40 20:30 (HSK MEO8a) | 20:20 77 19:40 (HSK MEO6) | 19:09 1 18:19 (HSK MEO2) 46 16:36 (HSK HRO1) | 16:22 39 14:49 (HSK HRO3) | 16:23 39 2 (HSK HRO3;

30 | 05:44 19:50 (HSK MEO8a) | 06:33 18:19 (HSK MEO08b) | 07:23 18:12 (HSK MEO2) 15:33 (HSK 8694 TLF) | 08:06 14:10 (HSK HRO3) | 08:31 3 (HSK HRO3;

21:18 40  20:30 (HSK MEO8a) | 20:18 79 19:41 (HSK MEO6) | 19:07 11 18:23 (HSK MEO2) 41 16:34 (HSK HRO1) | 16:21 39 14:49 (HSK HRO3) | 16:24 39 2 (HSK HRO3;

31| 05:46 19:50 (HSK MEO8a) | 06:35 18:17 (HSK ME08b) 15:34 (HSK 8694 TLF) 08:31 14:24 (HSK HRO3;

21:16 38  20:28 (HSK MEO8a) | 20:16 81 19:40 (HSK ME06) 31  16:05 (HSK 8694 TLF) 16:25 39 15:03 (HSK HRO3;

Sonnenscheinstunden 500 453 381 268 246

astr.max.mogl.Beschattung 1899 1159 1136 1622 1020 1216
Red.Sonnenscheinwahrsch. 0,39 0,40 0,32 0,29 0,23 0,17
Reduktion Betriebsdauer 0,96 0,96 0,96 0,96 0,96 0,96
Reduktion Windrichtung 0,66 0,69 0,70 0,70 0,66 0,65
Gesamte Reduktion 0,25 0,26 0,22 0,19 0,14 0,11
Met.wahrsch.Beschattung 467 306 245 313 147 128

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

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

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.02.2025 23:00 / 12 win d P



Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16

Projekt:

Marsberg-Meerhof

Beschreibung:
Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die

Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN28 - Meerhof, Sintfeldstrale 33
Annahmen fir Schattenwurfberechnung

DE-25813 Husum

+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]

Jan

Feb Mar

Apr Mai

Jun

Jul

Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSw W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
|Januar |Februar |Méarz 1 April | Mai 1Juni
1]08:31 15:01 (HSK HRO5) | 08:05 15:09 (HSK HRO5) | 07:12 16:48 (HSK HR03) | 07:03 19:24 (HSK MEO1) | 05:59 19:19 (HSK 8694 TLF) | 05:14 20:13 (HSK MEO8b)
| 16:26 26 15:27 (HSK HRO5) | 17:13 57  16:30 (HSK HRO4) | 18:04 46  17:37 (HSK HRO2) | 19:57 7 19:31 (HSK MEO1) | 20:47 19 28 20:41 (HSK MEO8b)
2] 08:31 15:02 (HSK HRO5) | 08:03 15:09 (HSK HRO5) | 07:10 16:47 (HSK HRO3) | 07:00 19:21 (HSK MEO1) | 05:57 20:14 (HSK MEO8b)
| 16:27 26 15:28 (HSK HRO5) | 17:15 56  16:30 (HSK HR04) | 18:06 51  17:38 (HSK HRO02) | 19:59 12 19:33 (HSK MEO1) | 20:49 15 27 20:41 (HSK MEO8b)
3]08:31 15:01 (HSK HRO5) | 08:02 15:10 (HSK HRO5) | 07:08 16:46 (HSK HRO3) | 06:58 19:19 (HSK MEO1) | 05:55 20:14 (HSK MEO8b)
| 16:28 27  15:28 (HSK HRO5) | 17:17 56  16:31 (HSK HR04) | 18:07 53 17:39 (HSK HR02) | 20:00 15 19:34 (HSK MEO1) | 20:50 15 27 20:41 (HSK MEO8b)
4] 08:31 15:01 (HSK HRO5) | 08:00 15:13 (HSK HRO5) | 07:06 16:45 (HSK HRO3) | 06:56 19:17 (HSK MEO1) | 05:53 20:15 (HSK MEO8b)
| 16:29 28 15:29 (HSK HROS) | 17:19 52 16:32 (HSK HRO4) | 18:09 56  17:41 (HSK HRO2) | 20:02 19 19:36 (HSK MEO1) | 20:52 10 20:24 (HSK MEO7) | 21:35 26 20:41 (HSK MEO8b)
5] 08:30 15:02 (HSK HRO5) | 07:59 15:14 (HSK HRO5) | 07:04 16:45 (HSK HRO3) | 06:54 19:17 (HSK MEO1) | 05:51 20:12 (HSK MEO7) | 05: 11 20:15 (HSK MEO8b)
| 16:30 29 15:31 (HSK HRO5) | 17:20 49 16:31 (HSK HR04) | 18:11 56 17:41 (HSK HR02) | 20:04 21 19:38 (HSK MEO1) | 20:53 13 26 20:41 (HSK MEO8b)
6] 08:30 15:01 (HSK HRO5) | 07:57 15:16 (HSK HRO5) | 07:01 16:44 (HSK HRO3) | 06:51 19:16 (HSK MEO1) | 05:50 20:15 (HSK MEO8b)
| 16:32 30 15:31 (HSK HRO5) | 17:22 45  16:31 (HSK HRO4) | 18:13 57  17:41 (HSK HRO2) | 20:05 22 19:38 (HSK MEO1) | 20:55 15 25 20:40 (HSK MEO8b)
71 08:30 15:02 (HSK HRO5) | 07:55 15:19 (HSK HRO5) | 06:59 16:44 (HSK HRO3) | 06:49 19:16 (HSK MEO1) | 05:48 20:16 (HSK MEO8b)
| 16:33 30  15:32 (HSK HRO5) | 17:24 38  16:31 (HSK HR04) | 18:14 57 17:41 (HSK HR02) | 20:07 22 19:38 (HSK MEO1) | 20:57 18 8 25  20:41 (HSK MEO8b)
8] 08:29 15:01 (HSK HRO5) | 07:53 16:06 (HSK HR04) | 06:57 16:44 (HSK HRO3) | 06:47 19:15 (HSK MEO1) | 05:46 0 20:17 (HSK MEO8b)
| 16:34 32 15:33 (HSK HRO5) | 17:26 24 16:30 (HSK HR04) | 18:16 57 17:41 (HSK HR02) | 20:09 22 19:37 (HSK MEO1) | 20:58 20 :39 24 20:41 (HSK MEO8b)
9| 08:29 15:01 (HSK HRO5) | 07:52 16:07 (HSK HRO4) | 06:55 16:44 (HSK HRO3) | 06:45 19:15 (HSK MEO1) | 05:44 9 20:17 (HSK MEO8b)
| 16:36 32 15:33 (HSK HROS) | 17:28 24 16:31 (HSK HRO4) | 18:18 57 17:41 (HSK HRO2) | 20:10 22 19:37 (HSK MEO1) | 21:00 21 0 23 20:40 (HSK MEO8b)
10 | 08:28 15:02 (HSK HRO5) | 07:50 16:08 (HSK HRO4) | 06:53 16:43 (HSK HRO3) | 06:42 19:15 (HSK MEO1) | 05:43 20:09 (HSK MEO7) | 05:09 20:18 (HSK MEO8b)
| 16:37 33 15:35 (HSK HRO5) | 17:30 22 16:30 (HSK HR04) | 18:20 58 17:54 (HSK HRO1) | 20:12 24 19:39 (HSK 8694 TLF) | 21:01 23 20:32 (HSK MEO8b) | 21:40 22 20:40 (HSK MEO8b)
11| 08:28 15:01 (HSK HRO5) | 07:48 16:09 (HSK HRO4) | 06:50 16:44 (HSK HRO3) | 06:40 19:15 (HSK MEO1) | 05:41 20:08 (HSK MEO7) | 05:08 20:19 (HSK MEO8b)
| 16:38 34 15:35 (HSK HRO5) | 17:31 20 16:29 (HSK HRO4) | 18:21 60  17:56 (HSK HRO1) | 20:14 27 19:42 (HSK 8694 TLF) | 21:03 25 20:33 (HSK MEO8D) | 21:41 22 20:41 (HSK MEO8b)
12 | 08:27 15:01 (HSK HRO5) | 07:46 16:11 (HSK HRO4) | 06:48 16:44 (HSK HRO3) | 06:38 19:16 (HSK MEO1) | 05:39 20:09 (HSK MEO7) | 05:08 20:18 (HSK MEO8b)
| 16:40 35  15:36 (HSK HRO5) | 17:33 16 16:27 (HSK HRO4) | 18:23 62  17:58 (HSK HRO1) | 20:15 28  19:44 (HSK 8694 TLF) | 21:05 26 20:35 (HSK MEO8D) | 2: 22 20:40 (HSK MEO8b)
13 | 08:26 15:01 (HSK HRO5) | 07:45 16:13 (HSK HR04) | 06:46 16:44 (HSK HRO3) | 06:36 19:16 (HSK MEO1) | 05:38 20:08 (HSK MEOQ7) | 0 20:19 (HSK MEO8b)
| 16:41 35  15:36 (HSK HRO5) | 17:35 12 16:25 (HSK HRO4) | 18:25 63 17:59 (HSK HRO1) | 20:17 28 19:44 (HSK 8694 TLF) | 21:06 28 20:36 (HSK MEO8D) | 2: 21 20:40 (HSK MEO8b)
14 | 08:26 15:01 (HSK HRO5) | 07:43 16:17 (HSK HRO4) | 06:44 16:45 (HSK HRO3) | 06:34 19:18 (HSK 8694 TLF) | 05:36 20:09 (HSK MEO7) | 05: 20:20 (HSK MEO8b)
| 16:43 36 15:37 (HSK HROS) | 17:37 4 16:21 (HSK HRO4) | 18:27 60  18:01 (HSK HRO1) | 20:19 27 19:45 (HSK 8694 TLF) | 21:08 29 20:38 (HSK MEO8b) | 2 20 20:40 (HSK MEO8b)
15 | 08:25 15:01 (HSK HRO5) | 07:41 | 06:41 16:46 (HSK HRO3) | 06:31 19:17 (HSK 8694 TLF) | 05:35 20:08 (HSK MEQ7) | 0! 20:20 (HSK MEO8b)
| 16:44 37 15:38 (HSK HRO5) | 17:39 | 18:28 52 18:01 (HSK HRO1) | 20:20 29 19:46 (HSK 8694 TLF) | 21:09 30 20:38 (HSK MEO8b) | 2: 20 20:40 (HSK MEO8b)
16 | 08:24 15:01 (HSK HRO5) | 07:39 | 06:39 16:47 (HSK HRO3) | 06:29 19:16 (HSK 8694 TLF) | 05:33 20:09 (HSK MEO7) | 05:07 20:21 (HSK MEO8b)
| 16:46 37  15:38 (HSK HRO5) | 17:41 | 18:30 41 18:00 (HSK HRO1) | 20:22 30 19:46 (HSK 8694 TLF) | 21:11 30 20:39 (HSK MEO8D) | 2 19 20:40 (HSK MEO8b)
17 | 08:23 15:01 (HSK HRO5) | 07:37 | 06:37 16:48 (HSK HRO3) | 06:27 19:15 (HSK 8694 TLF) | 05:32 20:10 (HSK MEQ7) | O 20:21 (HSK MEO8b)
| 16:47 38  15:39 (HSK HRO5) | 17:42 | 18:32 35  17:58 (HSK HRO1) | 20:24 32 19:47 (HSK 8694 TLF) | 21:12 30 20:40 (HSK MEO8D) | 21: 45 19 20:40 (HSK ME08b)
18 | 08:22 15:01 (HSK HRO5) | 07:35 | 06:35 16:50 (HSK HRO3) | 06:25 19:15 (HSK 8694 TLF) | 05:30 20:21 (HSK MEO8b)
| 16:49 38  15:39 (HSK HRO5) | 17:44 | 18:33 23 17:54 (HSK HRO1) | 20:25 32 19:47 (HSK 8694 TLF) | 21:14 30 19 20:40 (HSK ME08b)
19 | 08:21 15:02 (HSK HRO5) | 07:33 | 06:32 16:53 (HSK HRO03) | 06:23 19:14 (HSK 8694 TLF) | 05:29 20:22 (HSK MEO8b)
| 16:51 38  15:40 (HSK HROS) | 17:46 | 18:35 17 17:10 (HSK HRO3) | 20:27 33 19:47 (HSK 8694 TLF) | 21:15 29 18  20:40 (HSK MEO8b)
20| 08:20 15:02 (HSK HRO5) | 07:31 | 06:30 16:56 (HSK HRO03) | 06:21 19:14 (HSK 8694 TLF) | 05:27 20:22 (HSK MEO8b)
| 16:52 39 15:41 (HSK HRO5) | 17:48 | 18:37 8 17:04 (HSK HRO3) | 20:29 33 19:47 (HSK 8694 TLF) | 21:17 29 18 20:40 (HSK MEO8b)
21]08:19 15:03 (HSK HRO5) | 07:29 | 06:28 | 06:19 19:14 (HSK 8694 TLF) | 05:26 20:22 (HSK MEO8b)
| 16:54 38 15:41 (HSK HRO5) | 17:50 | 18:38 | 20:30 33 19:47 (HSK 8694 TLF) | 21:18 29 18  20:40 (HSK MEO8b)
22| 08:18 15:02 (HSK HRO5) | 07:27 | 06:25 | 06:17 19:14 (HSK 8694 TLF) | 05:25 20:23 (HSK MEO8b)
| 16:56 39  15:41 (HSK HRO5) | 17:51 | 18:40 | 20:32 33 19:47 (HSK 8694 TLF) | 21:19 29 18  20:41 (HSK ME08b)
23] 08:17 15:03 (HSK HRO5) | 07:25 17:04 (HSK HRO3) | 06:23 | 06:15 19:14 (HSK 8694 TLF) | 05:24 20:12 (HSK MEO8b) | 05:08 20:23 (HSK MEO8b)
| 16:57 38  15:41 (HSK HRO5) | 17:53 4 17:08 (HSK HRO3) | 18:42 | 20:34 32 19:46 (HSK 8694 TLF) | 21:21 30 20:42 (HSK MEO8b) | 21: 46 18  20:41 (HSK ME08b)
24| 08:16 15:03 (HSK HRO5) | 07:23 16:57 (HSK HRO3) | 06:21 | 06:13 19:14 (HSK 8694 TLF) | 05:22 20:22 (HSK MEO8b)
| 16:59 43 16:18 (HSK HRO4) | 17:55 16  17:13 (HSK HRO3) | 18:44 | 20:35 32 19:46 (HSK 8694 TLF) | 21:22 30 19 20:41 (HSK MEO8b)
25 08:15 15:03 (HSK HRO5) | 07:21 16:54 (HSK HRO03) | 06:19 | 06:10 19:14 (HSK 8694 TLF) | 05:21 20:23 (HSK MEO8b)
| 17:01 50 16:21 (HSK HRO4) | 17:57 22 17:16 (HSK HRO3) | 18:45 | 20:37 31 19:45 (HSK 8694 TLF) | 21:23 30 19 20:42 (HSK MEO8b)
261 08:13 15:04 (HSK HRO5) | 07:19 16:52 (HSK HRO03) | 06:16 | 06:08 19:14 (HSK 8694 TLF) | 05:20 20:23 (HSK MEO8b)
| 17:02 53  16:24 (HSK HRO4) | 17:59 26 17:18 (HSK HRO3) | 18:47 | 20:39 30  19:44 (HSK 8694 TLF) | 21:25 30 19 20:42 (HSK MEO8b)
27| 08:12 15:05 (HSK HRO5) | 07:17 16:51 (HSK HRO3) | 06:14 | 06:06 19:15 (HSK 8694 TLF) | 05:19 20:23 (HSK MEO8b)
| 17:04 56  16:26 (HSK HR04) | 18:00 28 17:19 (HSK HRO3) | 18:49 | 20:40 28  19:43 (HSK 8694 TLF) | 21:26 29 20 20:43 (HSK MEO8b)
28] 08:11 15:05 (HSK HRO5) | 07:14 16:49 (HSK HRO3) | 06:12 | 06:05 19:15 (HSK 8694 TLF) | 05:18 20:23 (HSK MEO8b)
| 17:06 57  16:27 (HSK HR04) | 18:02 32 17:21 (HSK HRO3) | 18:50 | 20:42 27 19:42 (HSK 8694 TLF) | 21:27 29 20:42 (HSK MEO8b) | 21:46 20 20:43 (HSK MEO8b)
29 | 08:09 15:06 (HSK HRO5) | | 07:09 | 06:03 19:16 (HSK 8694 TLF) | 05:17 20:13 (HSK MEO8b) | 05: 10 20:23 (HSK MEO8b)
| 17:08 57  16:28 (HSK HROA4) | | 19:52 | 20:44 25  19:41 (HSK 8694 TLF) | 21:28 29 21 20:44 (HSK MEO8b)
30 | 08:08 15:07 (HSK HROS) | | 07:07 ] 06:01 19:18 (HSK 8694 TLF) | 05:16 20:23 (HSK MEO8b)
| 17:09 58  16:29 (HSK HRO4) | | 19:54 | 20:45 22 19:40 (HSK 8694 TLF) | 21:30 28 20:41 (HSK MEO8b) | 21: 46 21 20:44 (HSK MEO8b)
31| 08:06 15:07 (HSK HRO5) | | 07:05 | ] 05:15 20:13 (HSK MEO8b) |
| 17:11 58  16:29 (HSK HRO4) | | 19:55 | | 21:31 28 20:41 (HSK MEO8D) |
Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 496
astr.max.mogl.Beschattung | 1207 | 603 | 969 | 778 | 776 | 644
Red.Sonnenscheinwahrsch. | 0,19 | 0,32 | 0,28 | 0,36 | 0,43 | 0,34
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | 0,66 | 0,68 | 0,70 | 0,69 | 0,66 | 0,66
Gesamte Reduktion | 0,12 | 0,21 | 0,19 | 0,24 | 0,27 | 0,21
Met.wahrsch.Beschattung | 144 | 128 | 185 | 188 | 211 | 137
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
.
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Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281

Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN28 - Meerhof, Sintfeldstrale 33
Annahmen fir Schattenwurfberechnung

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
Aug Sep Okt Nov Dez
1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Jan

Feb Mar

Apr

Mai Jun

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe

Jul

249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
1Juli |August | September | Oktober I|November |Dezember
1]05:11 20:23 (HSK MEO8b) | 05:47 20:19 (HSK MEO7) | 06:36 19:14 (HSK MEO1) | 07:24 17:23 (HSK HRO3) | 07:17 15:38 (HSK HRO4) | 08:07 14:43 (HSK HRO5)
| 21:46 22 20:45 (HSK MEO8b) | 21:15 26 20:45 (HSK MEO8b) | 20:13 27 19:41 (HSK 8694 TLF) | 19:05 64 (HSK HRO1) | 17:00 22 (HSK HR04) | 16:20 34 15:17 (HSK HRO5)
2]05:12 20:22 (HSK MEO8b) | 05:49 20:19 (HSK MEO7) | 06:38 19:13 (HSK MEO1) | 07:26 (HSK HRO03) | 07:19 6 (HSK HRO04) | 08:09 14:44 (HSK HRO5)
| 21:45 22 20:44 (HSK MEO8b) | 21:13 24 20:43 (HSK MEO8b) | 20:11 24 19:37 (HSK 8694 TLF) | 19:03 62 (HSK HRO1) | 16:58 23 9 (HSK HR04) | 16:19 33 15:17 (HSK HRO5)
3]05:13 20:22 (HSK MEO8b) | 05:50 20:19 (HSK MEO7) | 06:39 19:13 (HSK MEO1) | 07:27 17:21 (HSK HRO3) | 07:21 15:35 (HSK HR04) | 08:10 14:45 (HSK HRO5)
| 21:45 23 20:45 (HSK MEO8b) | 21:11 23 20:42 (HSK MEO8b) | 20:09 22 19:35 (HSK MEO1) | 19:00 59  18:33 (HSK HRO1) | 16:56 25  16:00 (HSK HRO4) | 16:19 32 15:17 (HSK HRO5)
4] 05:14 20:23 (HSK MEO8b) | 05:52 20:19 (HSK MEO7) | 06:41 19:13 (HSK MEO1) | 07:29 17:21 (HSK HRO3) | 07:22 8 (HSK HRO5) | 08:11 14:45 (HSK HRO5)
| 21:45 23 20:46 (HSK MEO8D) | 21:10 21 20:40 (HSK MEO7) | 20:07 22 19:35 (HSK MEO1) | 18:58 57  18:18 (HSK HRO2) | 16:54 40  16:01 (HSK HRO4) | 16:18 32 15:17 (HSK HRO5)
5]05:14 20:23 (HSK MEO8b) | 05:53 20:19 (HSK MEO7) | 06:42 19:12 (HSK MEO1) | 07:31 17:21 (HSK HRO3) | 07:24 14:46 (HSK HRO5) | 08:13 14:47 (HSK HRO5)
| 21:44 24 20:47 (HSK MEO8b) | 21:08 19 20:38 (HSK MEO7) | 20:05 22 19:34 (HSK MEOQ1) | 18:56 57 1 (HSK HRO02) | 16:53 45 16:01 (HSK HRO4) | 16:18 30 15:17 (HSK HRO5)
6]05:15 20:22 (HSK MEO8b) | 05:55 20:20 (HSK MEO7) | 06:44 19:12 (HSK MEO1) | 07:32 17:20 (HSK HRO3) | 07:26 1 (HSK HROS5) | 08:14 14:47 (HSK HRO5)
| 21:44 24 20:46 (HSK MEO8D) | 21:06 17 20:37 (HSK MEO7) | 20:02 22 19:34 (HSK MEO1) | 18:54 57  18:17 (HSK HRO2) | 16:51 49 1 (HSK HRO4) | 16:17 30 15:17 (HSK HRO5)
7105:16 20:22 (HSK MEO8b) | 05:56 20:20 (HSK MEO7) | 06:46 19:12 (HSK MEO1) | 07:34 1 (HSK HRO03) | 07:28 2 (HSK HROS5) | 08:15 14:48 (HSK HRO5)
| 21:43 25  20:47 (HSK MEO8b) | 21:04 15 20:35 (HSK MEO7) | 20:00 21 19:33 (HSK MEOQ1) | 18:51 57  18:17 (HSK HR02) | 16:49 52 16:01 (HSK HRO4) | 16:17 29  15:17 (HSK HRO5)
8] 05:17 20:22 (HSK MEO8b) | 05:58 20:22 (HSK MEO7) | 06:47 19:12 (HSK MEO1) | 07:36 1 (HSK HRO3) | 07:29 14:41 (HSK HRO5) | 08:16 14:49 (HSK HRO5)
| 21:43 26 20:48 (HSK MEO8b) | 21:03 12 20:34 (HSK MEO7) | 19:58 19 19:31 (HSK MEOQ1) | 18:49 57  18:17 (HSK HR02) | 16:48 55  16:01 (HSK HRO4) | 16:17 28 15:17 (HSK HRO5)
9] 05:18 20:22 (HSK MEO8b) | 06:00 20:23 (HSK MEO7) | 06:49 19:13 (HSK MEO1) | 07:37 17:20 (HSK HRO3) | 07:31 14:40 (HSK HRO5) | 08:18 14:50 (HSK HRO5)
| 21:42 26 20:48 (HSK MEO8b) | 21:01 9 20:32 (HSK MEO7) | 19:55 16 19:29 (HSK MEO1) | 18:47 56 1 (HSK HRO2) | 16:46 56  16:01 (HSK HRO4) | 16:16 27 15:17 (HSK HRO5)
10 | 05:19 20:22 (HSK ME08b) | 06:01 19:32 (HSK 8694 TLF) | 06:50 19:14 (HSK MEOQ1) | 07:39 17:20 (HSK HRO03) | 07:33 14:39 (HSK HRO5) | 08:19 14:51 (HSK HRO5)
| 21:41 27 20:49 (HSK MEO8b) | 20:59 16 20:31 (HSK MEO7) | 19:53 13 19:27 (HSK MEOQ1) | 18:45 54 18:14 (HSK HRO2) | 16:44 58 16:01 (HSK HRO4) | 16:16 26 15:17 (HSK HRO5)
11| 05:20 20:22 (HSK MEO8b) | 06:03 19:29 (HSK 8694 TLF) | 06:52 19:16 (HSK MEO1) | 07:41 17:20 (HSK HRO3) | 07:35 14:51 (HSK HRO5)
| 21:40 27 20:49 (HSK MEO8b) | 20:57 16 19:45 (HSK 8694 TLF) | 19:51 8 19:24 (HSK MEO1) | 18:42 53 1 (HSK HRO2) | 16:43 58 26 15:17 (HSK HRO5)
12 ] 05:21 20:22 (HSK MEO8b) | 06:04 19:27 (HSK 8694 TLF) | 06:54 | 07:42 17:21 (HSK HRO3) | 07:36 14:52 (HSK HRO5)
| 21:40 27 20:49 (HSK MEO8b) | 20:55 20  19:47 (HSK 8694 TLF) | 19:49 | 18:40 49  18:11 (HSK HR02) | 16:41 58 25  15:17 (HSK HRO5)
13 | 05:22 20:21 (HSK MEO8b) | 06:06 19:25 (HSK 8694 TLF) | 06:55 | 07:44 1 (HSK HRO3) | 07:38 1 14:53 (HSK HRO5)
| 21:39 29  20:50 (HSK MEO8b) | 20:53 23 19:48 (HSK 8694 TLF) | 19:46 | 18:38 42 1 (HSK HRO02) | 16:40 57 1 24 15:17 (HSK HRO5)
14 | 05:23 20:21 (HSK MEO8b) | 06:07 19:24 (HSK 8694 TLF) | 06:57 | 07:46 17:22 (HSK HRO3) | 07:40 1. 14:54 (HSK HRO5)
| 21:38 29  20:50 (HSK MEO8b) | 20:51 26 19:50 (HSK 8694 TLF) | 19:44 | 18:36 30  17:52 (HSK HRO3) | 16:38 56 1! 23 15:17 (HSK HRO5)
15 | 05:24 20:21 (HSK MEO8b) | 06:09 19:23 (HSK 8694 TLF) | 06:58 | 07:47 17:24 (HSK HRO3) | 07:42 1 14:55 (HSK HRO5)
| 21:37 29 20:50 (HSK MEO8b) | 20:49 27 19:50 (HSK 8694 TLF) | 19:42 | 18:34 27 17:51 (HSK HRO3) | 16:37 55 1! 22 15:17 (HSK HRO5)
16 | 05:25 20:21 (HSK MEO8b) | 06:11 19:22 (HSK 8694 TLF) | 07:00 | 07:49 17:25 (HSK HRO03) | 07:43 1 14:56 (HSK HRO5)
| 21:36 29  20:50 (HSK MEO8b) | 20:47 29  19:51 (HSK 8694 TLF) | 19:39 | 18:32 24 1 (HSK HRO3) | 16:36 53 1 22 15:18 (HSK HRO5)
17 | 05:27 20:21 (HSK MEO8b) | 06:12 19:21 (HSK 8694 TLF) | 07:02 | 07:51 1 (HSK HRO03) | 07:45 1 14:32 (HSK HRO6)
| 21:35 29  20:50 (HSK MEO8b) | 20:45 30  19:51 (HSK 8694 TLF) | 19:37 | 18:30 19 17:47 (HSK HRO3) | 16:34 50 1 25  15:18 (HSK HRO5)
18 | 05:28 20:21 (HSK MEO8b) | 06:14 19:20 (HSK 8694 TLF) | 07:03 | 07:53 1 (HSK HRO3) | 07:47 1 14:31 (HSK HRO6)
| 21:34 29  20:50 (HSK MEO8b) | 20:43 32 19:52 (HSK 8694 TLF) | 19:35 | 18:27 13 17:43 (HSK HRO3) | 16:33 43 1 27  15:18 (HSK HRO5)
19 | 05:29 20:22 (HSK MEO8b) | 06:15 19:19 (HSK 8694 TLF) | 07:05 | 07:54 | 07:48 1 14:31 (HSK HRO06)
| 21:33 29  20:51 (HSK MEO8b) | 20:41 32 19:51 (HSK 8694 TLF) | 19:32 | 18:25 | 16:32 38 1 27 15:18 (HSK HRO5)
20 ] 05:30 20:22 (HSK MEO8b) | 06:17 19:19 (HSK 8694 TLF) | 07:06 | 07:56 | 07:50 1 14:32 (HSK HR06)
| 21:32 29 20:51 (HSK MEO8b) | 20:39 33 19:52 (HSK 8694 TLF) | 19:30 | 18:23 | 16:30 39 1! 27 15:19 (HSK HRO5)
21 05:32 20:21 (HSK MEO8b) | 06:19 19:18 (HSK 8694 TLF) | 07:08 | 07:58 | 07:52 1 B 14:32 (HSK HR06)
| 21:30 30  20:51 (HSK MEO8b) | 20:37 33 19:51 (HSK 8694 TLF) | 19:28 | 18:21 | 16:29 38  15:16 (HSK HROS5) | 16:18 27 15:19 (HSK HRO5)
22 05:33 20:21 (HSK MEO8b) | 06:20 19:18 (HSK 8694 TLF) | 07:10 | 08:00 | 07:53 1 14:33 (HSK HRO6)
| 21:29 30  20:51 (HSK MEO8b) | 20:35 34 19:52 (HSK 8694 TLF) | 19:26 | 18:19 | 16:28 39 1 27 15:20 (HSK HRO5)
23] 05:34 20:22 (HSK MEO8b) | 06:22 19:18 (HSK 8694 TLF) | 07:11 | 08:01 | 07:55 14:39 (HSK HRO5) | 08:29 14:33 (HSK HRO6)
| 21:28 29  20:51 (HSK MEO8b) | 20:33 33  19:51 (HSK 8694 TLF) | 19:23 | 18:17 | 16:27 38  15:17 (HSK HRO5) | 16:19 27 15:20 (HSK HRO5)
24| 05:36 20:22 (HSK MEO8b) | 06:23 19:18 (HSK 8694 TLF) | 07:13 17:37 (HSK HRO3) | 08:03 | 07:57 (HSK HRO5) | 08:29 14:33 (HSK HRO06)
| 21:26 29 20:51 (HSK MEO8b) | 20:31 33 19:51 (HSK 8694 TLF) | 19:21 15 17:52 (HSK HRO3) | 18:15 | 16:26 37 7 (HSK HROS5) | 16:19 27 15:20 (HSK HRO5)
25| 05:37 20:21 (HSK MEO7) | 06:25 19:17 (HSK 8694 TLF) | 07:14 17:33 (HSK HRO3) | 07:05 | 07:58 14:39 (HSK HROS) | 08:30 14:35 (HSK HR06)
| 21:25 29 20:50 (HSK MEO8b) | 20:29 33 19:50 (HSK 8694 TLF) | 19:19 21 17:54 (HSK HRO3) | 17:13 | 16:25 38 15:17 (HSK HRO5) | 16:20 26 15:21 (HSK HRO5)
26 | 05:39 20:20 (HSK MEO7) | 06:27 19:18 (HSK 8694 TLF) | 07:16 17:31 (HSK HRO3) | 07:06 | 08:00 1 (HSK HROS5) | 08:30 14:35 (HSK HRO6)
| 21:24 30  20:50 (HSK MEO8b) | 20:27 32 19:50 (HSK 8694 TLF) | 19:16 32 18:40 (HSK HRO1) | 17:11 | 16:24 37 26 15:22 (HSK HRO5)
27| 05:40 20:20 (HSK MEO7) | 06:28 19:18 (HSK 8694 TLF) | 07:18 17:29 (HSK HRO3) | 07:08 | 08:01 14:37 (HSK HRO6)
| 21:22 30  20:50 (HSK ME08b) | 20:24 30  19:48 (HSK 8694 TLF) | 19:14 40 18:42 (HSK HRO1) | 17:09 | 16:23 37 24 15:22 (HSK HRO5)
28] 05:41 20:19 (HSK MEO7) | 06:30 19:19 (HSK 8694 TLF) | 07:19 17:27 (HSK HRO3) | 07:10 15:45 (HSK HR04) | 08:03 15:01 (HSK HRO5)
| 21:21 30  20:49 (HSK MEO8b) | 20:22 29  19:48 (HSK 8694 TLF) | 19:12 44 18:42 (HSK HRO1) | 17:07 7 15:52 (HSK HRO4) | 16:22 36  15:17 (HSK HRO5) | 16:22 22 15:23 (HSK HRO5)
29| 05:43 20:20 (HSK MEO7) | 06:31 19:18 (HSK MEO1) | 07:21 17:26 (HSK HRO3) | 07:12 15:42 (HSK HRO4) | 08:04 14:42 (HSK HRO5) | 08:31 15:01 (HSK HRO5)
| 21:19 29 20:49 (HSK MEO8b) | 20:20 28 19:46 (HSK 8694 TLF) | 19:09 57 18:42 (HSK HRO1) | 17:05 13 1 (HSK HRO04) | 16:22 35  15:17 (HSK HROS) | 16:23 23 15:24 (HSK HRO5)
30 | 05:44 20:19 (HSK MEO7) | 06:33 19:17 (HSK MEO1) | 07:23 17:24 (HSK HRO3) | 07:14 15:40 (HSK HRO4) | 08:06 2 (HSK HROS) | 08:31 15:01 (HSK HRO5)
| 21:18 29 20:48 (HSK MEO8b) | 20:18 28 19:45 (HSK 8694 TLF) | 19:07 63 18:40 (HSK HRO1) | 17:03 17 15:57 (HSK HR04) | 16:21 35 15:17 (HSK HRO5) | 16:24 24 15:25 (HSK HRO5)
31]05:46 20:19 (HSK MEO7) | 06:34 19:15 (HSK MEO1) | | 07:15 15:38 (HSK HRO4) | | 08:31 15:01 (HSK HRO5)
| 21:16 27 20:46 (HSK MEO8D) | 20:16 27 19:42 (HSK 8694 TLF) | | 17:02 20  15:58 (HSK HROA4) | | 16:25 25  15:26 (HSK HRO5)
Sonnenscheinstunden | 500 453 | 381 | 332 | 268 | 246
astr.max.mogl.Beschattung | 850 | 790 | 488 | 894 | 1302 | 827
Red.Sonnenscheinwahrsch. | 0,39 | 0,40 | 0,32 | 0,29 | 0,23 | 0,17
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | 0,66 | 0,68 | 0,70 | 0,70 | 0,67 | 0,66
Gesamte Reduktion | 0,25 | 0,26 | 0,21 | 0,19 | 0,14 | 0,11
Met.wahrsch.Beschattung | 209 | 208 | 105 | 173 | 188 | 88
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
.
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Projekt:

Marsberg-Meerhof

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN31 - Meerhof, Taubenweg 2

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSwW WSw W WNW NNW Summe

249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
|Januar |Februar | Méarz 1April IMai 1Juni
1]08:31 | 08:05 16:06 (HSK HROS) | 07:12 17:11 (HSK HRO3) | 07:03 19:07 (HSK 8694 TLF) | 05:59 20:16 (HSK MEO8a) | 05:14
| 16:26 117:13 25  16:31 (HSK HRO5) | 18:04 23 17:34 (HSK HRO3) | 19:57 20  19:27 (HSK 8694 TLF) | 20:47 3 20:19 (HSK MEO8a) | 21:32
2108:31 ] 08:03 16:06 (HSK HRO5) | 07:10 17:10 (HSK HRO3) | 07:00 19:07 (HSK 8694 TLF) | 05:57 20:15 (HSK MEO8a) | 05:13
| 16:27 117:15 25  16:31 (HSK HRO5) | 18:06 25 17:35 (HSK HRO3) | 19:59 19 19:26 (HSK 8694 TLF) | 20:49 5 20:20 (HSK MEO8a) | 21:33
3108:31 ] 08:02 16:05 (HSK HRO5) | 07:08 17:10 (HSK HRO3) | 06:58 19:07 (HSK 8694 TLF) | 05:55 20:14 (HSK MEO8a) | 05:13
| 16:28 | 17:17 26 16:31 (HSK HROS) | 18:07 25 17:35 (HSK HRO3) | 20:00 17  19:24 (HSK 8694 TLF) | 20:50 8  20:22 (HSK MEO8a) | 21:34
4]08:31 | 08:00 16:06 (HSK HRO5) | 07:06 17:10 (HSK HRO3) | 06:56 19:08 (HSK 8694 TLF) | 05:53 20:14 (HSK MEO8a) | 05:12
| 16:29 | 17:19 26 16:32 (HSK HRO5) | 18:09 25 17:35 (HSK HRO3) | 20:02 15  19:23 (HSK 8694 TLF) | 20:52 10  20:24 (HSK MEO8a) | 21:35
5 | 08:30 | 07:59 16:06 (HSK HRO5) | 07:04 17:10 (HSK HRO3) | 06:54 19:10 (HSK 8694 TLF) | 05:51 20:13 (HSK MEO8a) | 05:11
| 16:30 117:20 26  16:32 (HSK HROS) | 18:11 25 17:35 (HSK HRO3) | 20:04 11  19:21 (HSK 8694 TLF) | 20:53 12  20:25 (HSK MEOSa) | 21:36
6| 08:30 | 07:57 16:07 (HSK HRO5) | 07:01 17:10 (HSK HRO3) | 06:51 19:13 (HSK 8694 TLF) | 05:49 20:13 (HSK MEO8a) | 05:11
| 16:32 117:22 24  16:31 (HSK HRO5) | 18:13 24 17:34 (HSK HRO3) | 20:05 5  19:18 (HSK 8694 TLF) | 20:55 13  20:26 (HSK MEO8a) | 21:37
7108:30 | 07:55 16:07 (HSK HRO5) | 06:59 17:10 (HSK HRO3) | 06:49 | 05:48 20:12 (HSK MEO8a) | 05:10
| 16:33 |17:24 24 16:31 (HSK HRO5) | 18:14 23 120:57 15 20:27 (HSK MEO8a) | 21:38
8] 08:29 1 07:53 16:08 (HSK HRO5) | 06:57 | 05:46 20:13 (HSK MEO8a) | 05:10
| 16:34 | 17:26 22 16:30 (HSK HROS) | 18:16 22 - | 20:58 16 20:29 (HSK MEO8a) | 21:39
9] 08:29 | 07:52 16:09 (HSK HRO5) | 06:55 17:12 (HSK HRO3) | 06:45 | 05:44 20:13 (HSK MEO8a) | 05:09
| 16:35 117:28 21 16:30 (HSK HROS) | 18:18 20 17:32 (HSK HRO3) | 20:10 121:00 17  20:30 (HSK MEOSa) | 21:40
10 | 08:28 | 07:50 16:11 (HSK HRO5) | 06:53 17:12 (HSK HRO3) | 06:42 ] 05:43 20:14 (HSK MEO8a) | 05:09
1 16:37 117:29 18  16:29 (HSK HRO5) | 18:20 17 17:29 (HSK HRO3) | 20:12 121:00 17  20:31 (HSK MEOSa) | 21:40
11]08:28 | 07:48 16:12 (HSK HRO5) | 06:50 17:15 (HSK HRO3) | 06:40 | 05:41 20:14 (HSK MEO8a) | 05:08
| 16:38 117:31 15  16:27 (HSK HRO5) | 18:21 12 17:27 (HSK HRO3) | 20:14 121:03 16  20:30 (HSK MEOS8a) | 21:41
12 | 08:27 | 07:46 16:15 (HSK HRO5) | 06:48 17:20 (HSK HRO3) | 06:38 19:49 (HSK MEO8b) | 05:39 20:15 (HSK MEO8a) | 05:08
| 16:40 117:33 10  16:25 (HSK HRO5) | 18:23 2 : 1 19:50 (HSK MEO8b) | 21:05 14  20:29 (HSK MEO8a) | 21:42
13 | 08:26 | 07:45 | 06:46 19:46 (HSK MEO8b) | 05:38 20:15 (HSK MEO8a) | 05:08
| 16:41 | 17:35 | 18:25 4 19:50 (HSK MEO8b) | 21:06 13 20:28 (HSK MEO8a) | 21:42
14 | 08:26 | 07:43 | 06:44 19:44 (HSK MEO8b) | 05:36 20:17 (HSK MEO8a) | 05:07
| 16:43 |17:37 | 18:27 8 19:52 (HSK MEO8b) | 21:08 10  20:27 (HSK MEO8a) | 21:43
15 | 08:25 | 07:41 | 06:41 19:43 (HSK MEO8b) | 05:35 20:19 (HSK MEO8a) | 05:07
| 16:44 1 17:39 | 18:28 11 19:54 (HSK MEO8b) | 21:09 5 20:24 (HSK MEOSa) | 21:44
16 | 08:24 | 07:39 | 06:39 19:42 (HSK MEO8b) | 05:33 | 05:07
| 16:46 | 17:40 | 18:30 13 19:55 (HSK MEO8b) | 21:11 | 21:44
17 | 08:23 | 07:37 | 06:37 19:42 (HSK MEO8b) | 05:32 1 05:07
| 16:47 | 17:42 | 18:32 15 19:57 (HSK MEO8b) | 21:12 | 21:45
18 | 08:22 1 07:35 ] 06:35 19:41 (HSK MEO8b) | 05:30 1 05:07
| 16:49 | 17:44 | 18:33 18 19:59 (HSK MEO8b) | 21:14 | 21:45
19 | 08:21 1 07:33 | 06:32 19:41 (HSK MEO8b) | 05:29 | 05:07
| 16:51 | 17:46 | 18:35 19 20:00 (HSK MEO8b) | 21:15 | 21:45
20 | 08:20 | 07:31 | 06:30 19:41 (HSK MEO8b) | 05:27 | 05:07
| 16:52 | 17:48 | 18:37 19 20:00 (HSK MEO8b) | 21:17 | 21:46
21| 08:19 | 07:29 | 06:28 19:41 (HSK MEO8b) | 05:26 | 05:07
| 16:54 | 17:50 | 18:38 19 20:00 (HSK MEO8b) | 21:18 | 21:46
22 08:18 | 07:27 | 06:25 19:42 (HSK MEO8b) | 05:25 | 05:08
| 16:55 | 17:51 | 18:40 17 19:59 (HSK MEO8b) | 21:19 | 21:46
23 08:17 16:12 (HSK HRO5) | 07:25 ] 06:23 19:43 (HSK MEO8b) | 05:24 1 05:08
| 16:57 9  16:21 (HSK HRO5) | 17:53 | 18:42 14 19:57 (HSK MEO8b) | 21:21 | 21:46
241 08:16 16:10 (HSK HRO5) | 07:23 17:21 (HSK HRO3) | 06:21 19:44 (HSK MEO8b) | 05:22 | 05:08
| 16:59 13 16:23 (HSK HRO5) | 17:55 5  17:26 (HSK HRO3) | 18:43 12 19:56 (HSK MEO8D) | 21:22 | 21:46
25 | 08:15 16:08 (HSK HRO5) | 07:21 17:17 (HSK HRO3) | 06:19 18:13 (HSK 8694 TLF) | 06:10 19:46 (HSK MEO8b) | 05:21 | 05:08
117:01 16  16:24 (HSK HRO5) | 17:57 13  17:30 (HSK HRO3) | 18:45 7 18:20 (HSK 8694 TLF) | 20:37 7 19:53 (HSK MEO8b) | 21:23 | 21:46
26 | 08:13 16:08 (HSK HRO5) | 07:19 17:15 (HSK HRO3) | 06:16 18:11 (HSK 8694 TLF) | 06:08 | 05:20 | 05:09
117:02 18  16:26 (HSK HRO5) | 17:59 17  17:32 (HSK HRO3) | 18:47 11  18:22 (HSK 8694 TLF) | 20:39 | 21:25 | 21:46
271 08:12 16:08 (HSK HROS) | 07:17 17:14 (HSK HRO3) | 06:14 18:09 (HSK 8694 TLF) | 06: ] 05:19 1 05:09
|17:04 20  16:28 (HSK HRO5) | 18:00 19  17:33 (HSK HRO3) | 18:49 14  18:23 (HSK 8694 TLF) | 20:40 | 21:26 | 21:46
28 | 08:11 16:06 (HSK HRO5) | 07:14 17:13 (HSK HRO3) | 06:12 18:08 (HSK 8694 TLF) | 06:04 ] 05:18 1 05:10
| 17:06 22 16:28 (HSK HRO5) | 18:02 21  17:34 (HSK HRO3) | 18:50 17  18:25 (HSK 8694 TLF) | 20:42 | 21:27 | 21:46
29 | 08:09 16:06 (HSK HRO5) | | 07:09 19:08 (HSK 8694 TLF) | 06:03 ] 05:17 | 05:10
117:08 23 16:29 (HSK HROS) | 119:52 19 19:27 (HSK 8694 TLF) | 20:44 | 21:28 | 21:46
30 | 08:08 16:06 (HSK HRO5) | | 07:07 19:06 (HSK 8694 TLF) | 06:01 ] 05:16 ] 05:11
117:09 24  16:30 (HSK HROS) | ]19:54 21 19:27 (HSK 8694 TLF) | 20:45 | 21:30 | 21:46
31| 08:06 16:05 (HSK HRO5) | | 07:05 19:06 (HSK 8694 TLF) | | 05:15 |
117:11 25  16:30 (HSK HRO5) | 119:55 21 19:27 (HSK 8694 TLF) | | 21:31 |
Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 496
astr.max.mdogl.Beschattung | 170 | 337 | 353 | 264 | 174 |
Red.Sonnenscheinwahrsch. | 0,19 | 0,32 | 0,28 | 0,36 | 0,43 |
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | 0,96 |
Reduktion Windrichtung | 0,69 | 0,69 | 0,70 | 0,69 | 0,66 |
Gesamte Reduktion | 0,12 | 0,21 | 0,19 | 0,24 | 0,27 |
Met.wahrsch.Beschattung | 21 | 72 | 67 | 63 | 47 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

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

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN31 - Meerhof, Taubenweg 2

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSwW WSw W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
1Juli |August |September | Oktober INovember | Dezember
1]05:11 | 05:47 20:25 (HSK MEO8a) | 06:36 | 07:24 | 07:17 15:40 (HSK HRO5) | 08:07
| 21:46 |21:15 15  20:40 (HSK MEO8a) | 20:13 | 19:05 117:00 19  15:59 (HSK HRO5) | 16:20
2105:12 | 05:49 20:24 (HSK MEO8a) | 06:38 | 07:26 17:55 (HSK HRO3) | 07:19 15:38 (HSK HRO5) | 08:09
| 21:45 |21:13 16  20:40 (HSK MEO8a) | 20:11 119:03 10 18:05 (HSK HR03) | 16:58 21  15:59 (HSK HRO5) | 16:19
3105:13 | 05:50 20:24 (HSK MEO8a) | 06:39 | 07:27 17:51 (HSK HRO3) | 07:21 15:37 (HSK HRO5) | 08:10
| 21:45 | 21:11 17 20:41 (HSK MEO8a) | 20:09 | 19:00 15  18:06 (HSK HRO3) | 16:56 23 16:00 (HSK HROS) | 16:19
4]05:14 | 05:52 20:23 (HSK MEO8a) | 06:41 ] 07:29 17:49 (HSK HRO3) | 07:22 15:37 (HSK HRO5) | 08:11
| 21:45 |21:10 17  20:40 (HSK MEO8a) | 20:07 |18:58 19  18:08 (HSK HRO3) | 16:54 23  16:00 (HSK HROS) | 16:18
5 05:14 | 05:53 20:22 (HSK MEO8a) | 06:42 | 07:31 17:48 (HSK HRO3) | 07:24 15:36 (HSK HRO5) | 08:13
| 21:44 |21:08 16  20:38 (HSK MEO8a) | 20:05 |18:56 21  18:09 (HSK HRO3) | 16:53 25  16:01 (HSK HROS) | 16:18
6] 05:15 | 05:55 20:23 (HSK MEO8a) | 06:44 19:09 (HSK 8694 TLF) | 07:32 17:46 (HSK HR03) | 07:26 15:36 (HSK HRO5) | 08:14
| 21:44 121:06 14  20:37 (HSK MEO8a) | 20:02 5  19:14 (HSK 8694 TLF) | 18:54 23  18:09 (HSK HR03) | 16:51 25  16:01 (HSK HRO5) | 16:17
7105:16 | 05:56 20:22 (HSK MEO8a) | 06:46 19:05 (HSK 8694 TLF) | 07:34 17:46 (HSK HRO3) | 07:28 15:36 (HSK HRO5) | 08:15
| 21:43 |21:04 13 11 19:16 (HSK 8694 TLF) | 18:51 24  18:10 (HSK HRO3) | 16149 26  16:02 (HSK HRO5) | 16:17
8105:17 | 05:58 19:03 (HSK 8694 TLF) | 07:36 17:45 (HSK HRO3) | 07:29 15:36 (HSK HRO5) | 08:16
| 21:43 | 21:03 11 . 15  19:18 (HSK 8694 TLF) | 18:49 25  18:10 (HSK HRO3) | 16:48 26 16:02 (HSK HROS5) | 16:17
9] 05:18 | 06:00 20:23 (HSK MEO8a) | 06:49 19:01 (HSK 8694 TLF) | 07:37 17:45 (HSK HRO3) | 07:31 15:36 (HSK HRO5) | 08:18
| 21:42 | 21:01 9  20:32 (HSK MEO8a) | 19:55 17 19:18 (HSK 8694 TLF) | 18:47 25  18:10 (HSK HRO3) | 16:46 26 16:02 (HSK HROS) | 16:16
10 | 05:19 | 06:01 20:24 (HSK MEO8a) | 06:50 19:00 (HSK 8694 TLF) | 07:39 17:44 (HSK HRO3) | 07:33 15:37 (HSK HRO5) | 08:19
| 21:41 | 20:59 7 20:31 (HSK MEOSa) | 19:53 19 19:19 (HSK 8694 TLF) | 18:45 25  18:09 (HSK HRO3) | 16:44 25  16:02 (HSK HRO5) | 16:16
11 | 05:20 | 06:03 20:24 (HSK MEO8a) | 06:52 18:59 (HSK 8694 TLF) | 07:41 17:44 (HSK HRO03) | 07:35 15:37 (HSK HRO5) | 08:20
| 21:40 | 20:57 4 20:28 (HSK MEO8a) | 19:51 20  19:19 (HSK 8694 TLF) | 18:42 25  18:09 (HSK HRO3) | 16:43 25  16:02 (HSK HRO5) | 16:16
12 | 05:21 | 06:04 20:25 (HSK MEO8a) | 06:54 18:59 (HSK 8694 TLF) | 07:42 17:45 (HSK HRO3) | 07:36 15:38 (HSK HRO5) | 08:21
| 21:40 | 20:55 2 20:27 (HSK MEOBa) | 19:49 20  19:19 (HSK 8694 TLF) | 18:40 24  18:09 (HSK HRO3) | 16:41 24  16:02 (HSK HRO5) | 16:16
13 | 05:22 | 06:06 ] 06:55 18:58 (HSK 8694 TLF) | 07:44 17:45 (HSK HRO3) | 07:38 15:38 (HSK HRO5) | 08:22
| 21:39 | 20:53 | 19:46 20  19:18 (HSK 8694 TLF) | 18:38 23 18:08 (HSK HRO3) | 16:40 23 16:01 (HSK HRO5) | 16:16
14 | 05:23 | 06:07 | 06:57 18:58 (HSK 8694 TLF) | 07:46 17:45 (HSK HRO3) | 07:40 15:38 (HSK HRO5) | 08:23
| 21:38 | 20:51 | 19:44 19 19:17 (HSK 8694 TLF) | 18:36 21 18:06 (HSK HRO3) | 16:38 22 16:00 (HSK HROS) | 16:16
15 | 05:24 | 06:09 | 06:58 18:58 (HSK 8694 TLF) | 07:47 17:46 (HSK HRO3) | 07:42 15:39 (HSK HRO5) | 08:24
| 21:37 | 20:49 119:42 17  19:15 (MSK 8694 TLF) | 18:34 19  18:05 (HSK HRO3) | 16:37 21  16:00 (HSK HRO5) | 16:16
16 | 05:25 | 06:11 | 07:00 18:58 (HSK 8694 TLF) | 07:49 17:48 (HSK HR03) | 07:43 15:41 (HSK HRO5) | 08:24
| 21:36 | 20:47 119:39 15 19:13 (HSK 8694 TLF) | 18:32 15  18:03 (HSK HRO3) | 16:36 18  15:59 (HSK HRO5) | 16:16
17 | 05:27 | 06:12 | 07:02 19:00 (HSK 8694 TLF) | 07:51 17:50 (HSK HRO3) | 07:45 15:42 (HSK HRO5) | 08:25
| 21:35 | 20:45 119:37 11  19:11 (HSK 8694 TLF) | 18:29 11  18:01 (HSK HRO3) | 16:34 16  15:58 (HSK HRO5) | 16:16
18 | 05:28 | 06:14 19:52 (HSK MEO8b) | 07:03 19:00 (HSK 8694 TLF) | 07:53 | 07:47 15:44 (HSK HRO5) | 08:26
| 21:34 | 20:43 8  20:00 (HSK MEO08b) | 19:35 8 19:08 (HSK 8694 TLF) | 18:27 | 16:33 13 15:57 (HSK HRO5) | 16:17
19 | 05:29 | 06:15 19:49 (HSK MEO8b) | 07:05 19:03 (HSK 8694 TLF) | 07:54 | 07:48 15:47 (HSK HRO5) | 08:27
| 21:33 | 20:41 13 20:02 (HSK MEO8b) | 19:32 3 19:06 (HSK 8694 TLF) | 18:25 | 16:32 9  15:56 (HSK HRO5) | 16:17
20 | 05:30 | 06:17 19:48 (HSK MEO8b) | 07:06 | 07:56 | 07:50 | 08:27
| 21:31 |20:39 15  20:03 (HSK MEOSb) | 19:30 | 18:23 | 16:30 | 16:17
21 05:32 | 06:18 146 (HSK MEO8D) | 07:08 | 07:58 | 07:52 | 08:28
| 21:30 120:37 17 3 (HSK MEO8b) | 19:28 | 18:21 | 16:29 | 16:18
221 05:33 | 06:20 :46 (HSK MEO8b) | 07:10 ] 07:59 | 07:53 | 08:28
| 21:29 |20:35 18  20:04 (HSK MEO8b) | 19:26 | 18:19 | 16:28 | 16:18
23 05:34 | 06:22 19:45 (HSK MEO8b) | 07:11 ] 08:01 | 07:55 ] 08:29
| 21:28 | 20:33 19  20:04 (HSK MEO8b) | 19:23 | 18:17 | 16:27 | 16:19
24 ] 05:36 ] 06:23 19:45 (HSK MEO8b) | 07:13 | 08:03 | 07:57 | 08:29
| 21:26 |20:31 19  20:04 (HSK MEOSb) | 19:21 | 18:15 | 16:26 | 16:19
25 | 05:37 | 06:25 19:44 (HSK MEO8b) | 07:14 | 07:05 | 07:58 | 08:30
| 21:25 20:29 17  20:01 (HSK MEOSb) | 19:19 ]17:13 | 16:25 | 16:20
26 | 05:39 | 06:26 19:44 (HSK MEO8b) | 07:16 | 07:06 | 08:00 | 08:30
| 21:24 120:27 16  20:00 (HSK MEO8b) | 19:16 | 17:11 | 16:24 | 16:20
27 | 05:40 | 06:28 19:44 (HSK MEO8b) | 07:18 | 07:08 | 08:01 ] 08:30
| 21:22 |20:24 13 19:57 (HSK MEO8b) | 19:14 | 17:09 | 16:23 | 16:21
28 | 05:41 ] 06:30 19:45 (HSK MEO8b) | 07:19 | 07:10 1 08:03 ] 08:31
| 21:21 |20:22 10  19:55 (HSK MEO8b) | 19:12 | 17:07 | 16:22 | 16:22
29 | 05:43 20:29 (HSK MEO8a) | 06:31 19:45 (HSK MEO8b) | 07:21 | 07:12 | 08:04 ] 08:31
| 21:19 7 20:36 (HSK MEO8a) | 20:20 8  19:53 (HSK MEO8b) | 19:09 | 17:05 | 16:22 | 16:23
30 | 05:44 20:27 (HSK MEO8a) | 06:33 19:47 (HSK MEO8b) | 07:23 | 07:13 15:44 (HSK HRO5) | 08:06 | 08:31
121:18 11  20:38 (HSK MEO8a) | 20:18 4 19:51 (HSK MEO8b) | 19:07 ]17:03 11  15:55 (HSK HRO5) | 16:21 | 16:24
31| 05:46 20:25 (HSK MEO8a) | 06:34 | | 07:15 15:41 (HSK HRO5) | | 08:31
|21:16 14  20:39 (HSK MEO8a) | 20:16 | 117:01 16  15:57 (HSK HRO5) | | 16:25
Sonnenscheinstunden | 500 | 453 | 381 | 332 | 268 | 246
astr.max.mdogl.Beschattung | 32 | 318 | 200 | 352 | 410 |
Red.Sonnenscheinwahrsch. | 0,39 | 0,40 | 0,32 | 0,29 | 0,23 |
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | 0,96 |
Reduktion Windrichtung | 0,66 | 0,67 | 0,70 | 0,70 | 0,69 |
Gesamte Reduktion | 0,25 | 0,26 | 0,22 | 0,19 | 0,15 |
Met.wahrsch.Beschattung | 8 | 82 | 43 | 68 | 61 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.02.2025 23:00 / 16 win d B



Projekt:

Marsberg-Meerhof

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN32 - Meerhof, Laurentiusstralie 10

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSwW WSw W WNW NNW Summe

249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
|Januar |Februar | Méarz 1April IMai 1Juni
1]08:31 | 08:05 15:55 (HSK HRO5) | 07:12 17:00 (HSK HRO3) | 07:03 19:01 (HSK 8694 TLF) | 05:59 20:11 (HSK MEO8a) | 05:14
| 16:26 117:13 25  16:20 (HSK HRO5) | 18:04 26 17:26 (HSK HRO3) | 19:57 16  19:17 (HSK 8694 TLF) | 20:47 8 20:19 (HSK MEOS8a) | 21:32
2108:31 ] 08:03 15:55 (HSK HRO5) | 07:10 17:01 (HSK HRO3) | 07:00 19:03 (HSK 8694 TLF) | 05:57 20:10 (HSK MEO8a) | 05:13
| 16:27 117:15 24  16:19 (HSK HRO5) | 18:06 25 17:26 (HSK HRO3) | 19:59 12 19:15 (HSK 8694 TLF) | 20:49 10  20:20 (HSK MEO8a) | 21:33
3108:31 ] 08:02 15:56 (HSK HRO5) | 07:08 17:01 (HSK HRO3) | 06:58 19:05 (HSK 8694 TLF) | 05:55 20:09 (HSK MEO8a) | 05:13
| 16:28 | 17:17 23 16:19 (HSK HROS) | 18:07 24 17:25 (HSK HRO3) | 20:00 6 19:11 (HSK 8694 TLF) | 20:50 13 20:22 (HSK MEO8a) | 21:34
4]08:31 | 08:00 15:57 (HSK HRO5) | 07:06 17:02 (HSK HRO3) | 06:56 | 05:53 20:09 (HSK MEO8a) | 05:12
| 16:29 117:19 22 16:19 (HSK HROS5) | 18:09 23 17:25 (HSK HRO3) | 20:02 120:52 15  20:24 (HSK MEOSa) | 21:35
5 | 08:30 | 07:59 15:58 (HSK HRO5) | 07:04 17:03 (HSK HRO3) | 06:54 | 05:51 20:09 (HSK MEO8a) | 05:11
| 16:30 117:20 20  16:18 (HSK HROS) | 18:11 21 17:24 (HSK HRO3) | 20:04 120:53 16  20:25 (HSK MEOSa) | 21:36
6| 08:30 | 07:57 16:00 (HSK HRO5) | 07:01 17:03 (HSK HRO3) | 06:51 | 05:49 20:09 (HSK MEO8a) | 05:11
| 16:32 117:22 16  16:16 (HSK HRO5) | 18:13 19 17:22 (HSK HRO3) | 20:05 120:55 17 20:26 (HSK MEO8a) | 21:37
7108:30 | 07:55 16:01 (HSK HRO5) | 06:59 17:05 (HSK HRO3) | 06:49 | 05:48 20:08 (HSK MEO8a) | 05:10
| 16:33 |17:24 13 16:14 (HSK HRO5) | 18:14 15 17:20 (HSK HRO3) | 20:07 120:57 19 20:27 (HSK MEO8a) | 21:38
8] 08:29 1 07:53 16:05 (HSK HRO5) | 06:57 17:08 (HSK HRO3) | 06:47 | 05:46 20:09 (HSK MEO8a) | 05:10
| 16:34 | 17:26 6  16:11 (HSK HROS) | 18:16 9 17:17 (HSK HRO3) | 20:09 | 20:58 19  20:28 (HSK MEO8a) | 21:39
9] 08:29 | 07:52 | 06:55 | 06:45 | 05:44 20:09 (HSK MEO8a) | 05:09
| 16:35 |117:28 | 18:18 | 20:10 121:00 18  20:27 (HSK MEOSa) | 21:40
10 | 08:28 | 07:50 | 06:53 | 06:42 19:42 (HSK MEO8b) | 05:43 20:10 (HSK MEO8a) | 05:09
1 16:37 | 17:29 | 18:20 | 20:12 4 10:46 (HSK MEO8b) | 21:01 16  20:26 (HSK MEO8a) | 21:40
11 | 08:28 | 07:48 | 06:50 | 06:40 19:40 (HSK MEO8b) | 05:41 20:11 (HSK MEO8a) | 05:08
| 16:38 1 17:31 | 18:21 | 20:14 8 19:48 (HSK MEO8b) | 21:03 14  20:25 (HSK MEO8a) | 21:41
12 | 08:27 | 07:46 | 06:48 19:39 (HSK MEO8b) | 05:39 20:13 (HSK MEO8a) | 05:08
| 16:40 ] 17:33 | 18:23 11 19:50 (HSK MEO8b) | 21:05 11  20:24 (HSK MEO8a) | 21:42
13 | 08:26 | 07:45 | 06:46 19:37 (HSK MEO8b) | 05:38 20:14 (HSK MEO8a) | 05:08
| 16:41 | 17:35 | 18:25 13 19:50 (HSK MEO8b) | 21:06 8  20:22 (HSK MEO8a) | 21:42
14 | 08:26 | 07:43 | 06:44 19:36 (HSK MEO8b) | 05:36 | 05:07
| 16:43 |17:37 | 18:27 16 19:52 (HSK MEO8b) | 21:08 | 21:43
15 | 08:25 16:00 (HSK HRO5) | 07:41 | 06:41 19:36 (HSK MEO8b) | 05:35 | 05:07
| 16:44 4 16:04 (HSK HROS) | 17:39 | 18:28 18 19:54 (HSK MEO8b) | 21:09 | 21:44
16 | 08:24 15:58 (HSK HR05) | 07:39 | 06:39 19:36 (HSK MEO8b) | 05:33 | 05:07
| 16:46 9 16:07 (HSK HRO5) | 17:40 | 18:30 19 19:55 (HSK MEO8b) | 21:11 | 21:44
17 | 08:23 15:56 (HSK HRO5) | 07:37 | 06:37 19:36 (HSK MEO8b) | 05:32 1 05:07
|16:47 13 16:09 (HSK HRO5) | 17:42 | 18:32 20 19:56 (HSK MEO8b) | 21:12 | 21:45
18 | 08:22 15:55 (HSK HRO5) | 07:35 ] 06:35 19:36 (HSK MEO8b) | 05:30 1 05:07
| 16:49 16  16:11 (HSK HRO5) | 17:44 | 18:33 19 19:55 (HSK MEO8b) | 21:14 | 21:45
19 | 08:21 15:55 (HSK HRO5) | 07:33 | 06:32 19:36 (HSK MEO8b) | 05:29 | 05:07
116:51 18  16:13 (HSK HRO5) | 17:46 | 18:35 19 19:55 (HSK MEO8b) | 21:15 | 21:45
20 | 08:20 15:54 (HSK HRO5) | 07:31 17:10 (HSK HRO03) | 06:30 19:37 (HSK MEO8b) | 05:27 | 05:07
116:52 20  16:14 (HSK HRO5) | 17:48 9  17:19 (HSK HRO3) | 18:37 17 19:54 (HSK MEO8b) | 21:17 | 21:46
21| 08:19 15:54 (HSK HRO5) | 07:29 17:08 (HSK HRO3) | 06:28 18:09 (HSK 8694 TLF) | 06: 19:38 (HSK MEO8b) | 05:26 | 05:07
|16:54 21 16:15 (HSK HRO5) | 17:50 14  17:22 (HSK HRO3) | 18:38 4 18:13 (HSK 8694 TLF) | 2 14 19:52 (HSK MEO8b) | 21:18 | 21:46
22 08:18 15:53 (HSK HRO5) | 07:27 17:06 (HSK HRO3) | 06:25 18:06 (HSK 8694 TLF) | 06: 19:39 (HSK MEO8b) | 05:25 | 05:08
|16:55 23 16:16 (HSK HRO5) | 17:51 18  17:24 (HSK HRO3) | 18:40 9  18:15 (HSK 8694 TLF) | 20:32 12 19:51 (HSK MEO8b) | 21:19 | 21:46
23 08:17 15:53 (HSK HRO5) | 07:25 17:04 (HSK HRO3) | 06:23 18:03 (HSK 8694 TLF) | 06:15 19:42 (HSK MEO8b) | 05:24 1 05:08
| 16:57 24 16:17 (HSK HRO5) | 17:53 20  17:24 (HSK HRO3) | 18:42 13 18:16 (HSK 8694 TLF) | 20:34 5 19:47 (HSK MEO8b) | 21:21 | 21:46
241 08:16 15:53 (HSK HRO5) | 07:23 17:03 (HSK HRO3) | 06:21 18:02 (HSK 8694 TLF) | 06:12 ] 05:22 | 05:08
| 16:59 25  16:18 (HSK HROS) | 17:55 22 17:25 (HSK HRO3) | 18:43 16 18:18 (HSK 8694 TLF) | 20:35 | 21:22 | 21:46
25 | 08:15 15:53 (HSK HRO5) | 07:21 17:02 (HSK HRO3) | 06:19 18:01 (HSK 8694 TLF) | 06:10 | 05:21 | 05:08
117:01 25 16:18 (HSK HRO5) | 17:57 24  17:26 (HSK HRO3) | 18:45 19  18:20 (HSK 8694 TLF) | 20:37 | 21:23 | 21:46
26 | 08:13 15:53 (HSK HRO5) | 07:19 17:01 (HSK HRO3) | 06:16 18:01 (HSK 8694 TLF) | 06:08 | 05:20 | 05:09
117:02 26  16:19 (HSK HRO5) | 17:59 26  17:27 (HSK HRO3) | 18:47 21  18:22 (HSK 8694 TLF) | 20:39 | 21:25 | 21:46
271 08:12 15:54 (HSK HRO5) | 07:17 17:01 (HSK HRO3) | 06:14 18:00 (HSK 8694 TLF) | 06:06 ] 05:19 1 05:09
|17:04 26  16:20 (HSK HRO5) | 18:00 26  17:27 (HSK HRO3) | 18:49 21  18:21 (HSK 8694 TLF) | 20:40 | 21:26 | 21:46
28 | 08:11 15:53 (HSK HRO5) | 07:14 17:01 (HSK HRO3) | 06:12 18:00 (HSK 8694 TLF) | 06:04 ] 05:18 1 05:10
| 17:06 26 16:19 (HSK HRO5) | 18:02 26 17:27 (HSK HRO3) | 18:50 21 18:21 (HSK 8694 TLF) | 20:42 | 21:27 | 21:46
29 | 08:09 15:53 (HSK HRO5) | | 07:09 19:00 (HSK 8694 TLF) | 06:03 20:13 (HSK MEO8a) | 05:17 | 05:10
117:08 26  16:19 (HSK HROS) | 119:52 21 19:21 (HSK 8694 TLF) | 20:44 2 20:15 (HSK MEO8a) | 21:28 | 21:46
30 | 08:08 15:54 (HSK HRO5) | | 07:07 18:59 (HSK 8694 TLF) | 06:01 20:12 (HSK MEO8a) | 05:16 ] 05:11
117:09 26  16:20 (HSK HROS) | ]19:54 20  19:19 (HSK 8694 TLF) | 20:45 6 20:18 (HSK MEO8a) | 21:30 | 21:46
31| 08:06 15:54 (HSK HRO5) | | 07:05 19:00 (HSK 8694 TLF) | | 05:15 |
117:11 26 16:20 (HSK HRO5) | 119:55 18  19:18 (HSK 8694 TLF) | | 21:31 |
Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 496
astr.max.mdogl.Beschattung | 354 | 334 | 345 | 237 | 184 |
Red.Sonnenscheinwahrsch. | 0,19 | 0,32 | 0,28 | 0,36 | 0,43 |
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | 0,96 |
Reduktion Windrichtung | 0,68 | 0,69 | 0,71 | 0,69 | 0,66 |
Gesamte Reduktion | 0,12 | 0,21 | 0,19 | 0,24 | 0,27 |
Met.wahrsch.Beschattung | 43 | 72 | 66 | 57 | 50 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.02.2025 23:00 / 17 win d B



Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN32 - Meerhof, Laurentiusstralie 10

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe

249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
1Juli |August |September | Oktober INovember | Dezember
1]05:11 | 05:47 20:22 (HSK MEO8a) | 06:36 19:39 (HSK MEO8b) | 07:24 | 07:17 | 08:07
| 21:46 |21:15 13 20:35 (HSK MEO8a) | 20:13 8 19:47 (HSK MEO8b) | 19:05 | 17:00 | 16:20
2105:12 | 05:49 20:21 (HSK MEO8a) | 06:38 19:40 (HSK MEO8b) | 07:26 | 07:19 | 08:09
| 21:45 |21:13 15  20:36 (HSK MEO8a) | 20:11 4 19:44 (HSK MEO8b) | 19:03 | 16:58 | 16:19
3105:13 | 05:50 20:21 (HSK MEO8a) | 06:39 | 07:27 |07:21 15:34 (HSK HRO5) | 08:10
| 21:45 | 21:11 16  20:37 (HSK MEO8a) | 20:09 | 19:00 | 16:56 7 15:41 (HSK HRO5) | 16:19
4]05:14 | 05:52 20:20 (HSK MEO8a) | 06:41 ] 07:29 | 07:22 15:31 (HSK HRO5) | 08:11
| 21:45 |21:10 17  20:37 (HSK MEO8a) | 20:07 | 18:58 116:54 13  15:44 (HSK HROS) | 16:18
5 05:14 | 05:53 20:19 (HSK MEO8a) | 06:42 | 07:31 | 07:24 15:29 (HSK HRO5) | 08:13
| 21:44 |21:08 18  20:37 (HSK MEO8a) | 20:05 | 18:56 116:53 17 15:46 (HSK HRO5) | 16:18
6] 05:15 | 05:55 20:19 (HSK MEO8a) | 06:44 | 07:32 17:42 (HSK HRO3) | 07:26 15:28 (HSK HRO5) | 08:14
| 21:44 ]21:06 18  20:37 (HSK MEO8a) | 20:02 |18:54 12 17:54 (HSK HRO3) | 16:51 19  15:47 (HSK HRO5) | 16:17
7105:16 | 05:56 20:18 (HSK MEO8a) | 06:46 | 07:34 17:40 (HSK HRO3) | 07:28 15:27 (HSK HRO5) | 08:15
| 21:43 |21:04 17 |18:51 17  17:57 (HSK HRO3) | 16:49 22  15:49 (HSK HRO5) | 16:17
8105:17 | 05:58 ] 07:36 17:39 (HSK HRO3) | 07:29 15:26 (HSK HRO5) | 08:16
| 21:43 | 21:03 16 . | 18:49 19  17:58 (HSK HRO3) | 16:48 23 15:49 (HSK HRO5) | 16:17
9] 05:18 | 06:00 20:18 (HSK MEO8a) | 06:49 19:00 (HSK 8694 TLF) | 07:37 17:37 (HSK HRO3) | 07:31 15:26 (HSK HRO5) | 08:18
| 21:42 | 21:01 14 20:32 (HSK MEO8a) | 19:55 5 19:05 (HSK 8694 TLF) | 18:47 22 17:59 (HSK HRO3) | 16:46 24 15:50 (HSK HROS) | 16:16
10 | 05:19 | 06:01 20:19 (HSK MEO8a) | 06:50 18:56 (HSK 8694 TLF) | 07:39 17:36 (HSK HRO3) | 07:33 15:26 (HSK HRO5) | 08:19
| 21:41 ]20:59 12  20:31 (HSK MEO8a) | 19:53 12  19:08 (MSK 8694 TLF) | 18:45 23  17:59 (HSK HRO3) | 16:44 25  15:51 (HSK HRO5) | 16:16
11 | 05:20 | 06:03 20:18 (HSK MEO8a) | 06:52 18:54 (HSK 8694 TLF) | 07:41 17:35 (HSK HR03) | 07:35 15:26 (HSK HRO5) | 08:20
| 21:40 120:57 10 20:28 (HSK MEO8a) | 19:51 15  19:09 (HSK 8694 TLF) | 18:42 25  18:00 (HSK HRO3) | 16:43 25  15:51 (HSK HRO5) | 16:16
12 | 05:21 | 06:04 20:19 (HSK MEO8a) | 06:54 18:52 (HSK 8694 TLF) | 07:42 17:35 (HSK HRO3) | 07:36 15:26 (HSK HRO5) | 08:21
| 21:40 | 20:55 8 B 19  19:11 (HSK 8694 TLF) | 18:40 25  18:00 (HSK HRO3) | 16:41 26  15:52 (HSK HRO5) | 16:16
13 | 05:22 | 06:06 18:51 (HSK 8694 TLF) | 07:44 17:34 (HSK HRO3) | 07:38 15:25 (HSK HRO5) | 08:22
| 21:39 | 20:53 5 B 19 19:10 (HSK 8694 TLF) | 18:38 26 18:00 (HSK HRO3) | 16:40 26 15:51 (HSK HRO5) | 16:16
14 | 05:23 | 06:07 20:21 (HSK MEO8a) | 06:57 18:50 (HSK 8694 TLF) | 07:46 17:33 (HSK HRO3) | 07:40 15:25 (HSK HRO5) | 08:23
| 21:38 | 20:51 2 20:23 (HSK MEO8a) | 19:44 21 19:11 (HSK 8694 TLF) | 18:36 26 17:59 (HSK HRO3) | 16:38 26 15:51 (HSK HROS) | 16:16
15 | 05:24 | 06:09 | 06:58 18:49 (HSK 8694 TLF) | 07:47 17:34 (HSK HRO3) | 07:42 15:25 (HSK HRO5) | 08:24
| 21:37 | 20:49 119:42 21  19:10 (HSK 8694 TLF) | 18:34 25  17:59 (HSK HRO3) | 16:37 27  15:52 (HSK HRO5) | 16:16
16 | 05:25 | 06:11 | 07:00 18:49 (HSK 8694 TLF) | 07:49 17:34 (HSK HRO3) | 07:43 15:26 (HSK HRO5) | 08:24
| 21:36 | 20:47 119:39 22 19:11 (HSK 8694 TLF) | 18:32 25  17:59 (HSK HRO3) | 16:36 26  15:52 (HSK HRO5) | 16:16
17 | 05:27 | 06:12 | 07:02 18:49 (HSK 8694 TLF) | 07:51 17:34 (HSK HRO3) | 07:45 15:27 (HSK HRO5) | 08:25
| 21:35 | 20:45 119:37 21 19:10 (HSK 8694 TLF) | 18:29 24  17:58 (HSK HRO3) | 16:34 25  15:52 (HSK HRO5) | 16:16
18 | 05:28 | 06:14 ] 07:03 18:49 (HSK 8694 TLF) | 07:53 17:34 (HSK HRO3) | 07:47 15:27 (HSK HRO5) | 08:26
| 21:34 | 20:43 | 19:35 19  19:08 (HSK 8694 TLF) | 18:27 22 17:56 (HSK HRO3) | 16:33 25  15:52 (HSK HRO5) | 16:17
19 | 05:29 | 06:15 | 07:05 18:49 (HSK 8694 TLF) | 07:54 17:35 (HSK HRO3) | 07:48 15:28 (HSK HRO5) | 08:27
| 21:33 | 20:41 | 19:32 17 19:06 (HSK 8694 TLF) | 18:25 20  17:55 (HSK HRO3) | 16:32 24 15:52 (HSK HROS) | 16:17
20 | 05:30 | 06:17 19:47 (HSK MEO8b) | 07:06 18:49 (HSK 8694 TLF) | 07:56 17:37 (HSK HRO03) | 07:50 15:28 (HSK HRO5) | 08:27
| 21:31 | 20:39 7 19:54 (HSK MEOSb) | 19:30 14  19:03 (HSK 8694 TLF) | 18:23 17  17:54 (HSK HR03) | 16:30 23  15:51 (HSK HRO5) | 16:17
21 05:32 | 06:18 143 (HSK MEO8D) | 07:08 18:51 (HSK 8694 TLF) | 07:58 17:39 (HSK HR03) | 07:52 15:29 (HSK HRO5) | 08:28
| 21:30 120:37 13 6 (HSK MEOSD) | 19:28 10  19:01 (HSK 8694 TLF) | 18:21 13  17:52 (HSK HR03) | 16:29 21  15:50 (HSK HRO5) | 16:18
221 05:33 | 06:20 :42 (HSK MEO8b) | 07:10 18:52 (HSK 8694 TLF) | 07:59 17:42 (HSK HRO3) | 07:53 15:30 (HSK HRO5) | 08:28
| 21:29 ]20:35 15  19:57 (HSK MEO8b) | 19:26 6  18:58 (HSK 8694 TLF) | 18:19 6 17:48 (HSK HRO3) | 16:28 20  15:50 (HSK HRO5) | 16:18
23 05:34 | 06:22 19:40 (HSK MEO8b) | 07:11 ] 08:01 | 07:55 15:32 (HSK HRO5) | 08:29
| 21:28 | 20:33 18  19:58 (HSK MEO8b) | 19:23 | 18:17 | 16:27 18  15:50 (HSK HROS5) | 16:19
24 ] 05:36 ] 06:23 19:40 (HSK MEO8b) | 07:13 | 08:03 | 07:57 15:32 (HSK HRO5) | 08:29
| 21:26 |20:31 19  19:59 (HSK MEOSb) | 19:21 | 18:15 116:26 16  15:48 (HSK HRO5) | 16:19
25 | 05:37 | 06:25 19:38 (HSK MEO8b) | 07:14 | 07:05 | 07:58 15:34 (HSK HRO5) | 08:30
| 21:25 ]20:29 20  19:58 (HSK MEOSb) | 19:19 ]17:13 116:25 14  15:48 (HSK HRO5) | 16:20
26 | 05:39 | 06:26 19:38 (HSK MEO8b) | 07:16 | 07:06 | 08:00 15:37 (HSK HRO5) | 08:30
| 21:24 120:27 21 19:59 (HSK MEO8b) | 19:16 | 17:11 116:24 10  15:47 (HSK HRO5) | 16:20
27 | 05:40 | 06:28 19:37 (HSK MEO8b) | 07:18 | 07:08 | 08:01 15:40 (HSK HRO5) | 08:30
| 21:22 |20:24 20  19:57 (HSK MEO8b) | 19:14 | 17:09 | 16:23 4 15:44 (HSK HRO5) | 16:21
28 | 05:41 ] 06:30 19:38 (HSK MEO8b) | 07:19 | 07:10 1 08:03 ] 08:31
| 21:21 |20:22 17 19:55 (HSK MEO8b) | 19:12 | 17:07 | 16:22 | 16:22
29 | 05:43 ] 06:31 19:37 (HSK MEO8b) | 07:21 | 07:12 | 08:04 ] 08:31
| 21:19 |20:20 16 :53 (HSK MEO8b) | 19:09 | 17:05 | 16:22 | 16:23
30 | 05:44 20:26 (HSK MEO8a) | 06:33 8 (HSK MEO8b) | 07:23 | 07:13 | 08:06 | 08:31
| 21:18 5 20:31 (HSK MEOSa) | 20:18 13 :51 (HSK MEO8b) | 19:07 | 17:03 |16:21 | 16:24
31| 05:46 20:23 (HSK MEO8a) | 06:34 19:38 (HSK MEO8D) | | 07:15 | | 08:31
|21:16 10  20:33 (HSK MEO8a) | 20:16 ~ 10  19:48 (HSK MEO8b) | | 17:01 | | 16:25
Sonnenscheinstunden | 500 | 453 | 381 | 332 | 268 | 246
astr.max.mdogl.Beschattung | 15 | 370 | 233 | 347 | 506 |
Red.Sonnenscheinwahrsch. | 0,39 | 0,40 | 0,32 | 0,29 | 0,23 |
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | 0,96 |
Reduktion Windrichtung | 0,66 | 0,67 | 0,71 | 0,70 | 0,68 |
Gesamte Reduktion | 0,25 | 0,26 | 0,22 | 0,19 | 0,15 |
Met.wahrsch.Beschattung | 4 | 96 | 50 | 68 | 74 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.02.2025 23:00 / 18 win d B



Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN33 - Meerhof, Dalheimer Strafle 1

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSwW WSw W WNW NNW Summe

249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
|Januar |Februar I|Marz 1April IMai 1Juni
1]08:31 14:41 (HSK HR12) | 08:05 16:24 (HSK HRO5) | 07:12 | 07:03 19:18 (HSK 8694 TLF) | 05:59 | 05:14
116:26 13  14:54 (HSK HR12) | 17:13 15  16:39 (HSK HRO5) | 18:04 119:57 13 19:31 (HSK 8694 TLF) | 20:47 | 21:32
2108:31 14:42 (HSK HR12) | 08:03 16:22 (HSK HRO5) | 07:10 17:29 (HSK HR03) | 07:00 19:17 (HSK 8694 TLF) | 05:57 ] 05:13
|16:27 12 14:54 (HSK HR12) | 17:15 18  16:40 (HSK HRO5) | 18:06 10 17:39 (HSK HRO3) | 19:59 16  19:33 (HSK 8694 TLF) | 20:49 | 21:33
3108:31 14:43 (HSK HR12) | 08:02 16:21 (HSK HRO5) | 07:08 17:27 (HSK HRO3) | 06:58 19:16 (HSK 8694 TLF) | 05:55 ] 05:13
| 16:28 10  14:53 (HSK HR12) | 17:17 20  16:41 (HSK HRO5) | 18:07 14 17:41 (HSK HRO3) | 20:00 18  19:34 (HSK 8694 TLF) | 20:50 | 21:34
4]08:31 14:45 (HSK HR12) | 08:00 16:21 (HSK HRO5) | 07:06 17:25 (HSK HRO3) | 06:56 19:16 (HSK 8694 TLF) | 05:53 ] 05:12
| 16:29 8  14:53 (HSK HR12) | 17:19 22 16:43 (HSK HROS5) | 18:09 18 17:43 (HSK HRO03) | 20:02 19  19:35 (HSK 8694 TLF) | 20:52 | 21:35
5 | 08:30 14:48 (HSK HR12) | 07:59 16:20 (HSK HRO5) | 07:04 17:24 (HSK HRO3) | 06:54 19:16 (HSK 8694 TLF) | 05:51 20:22 (HSK MEO8a) | 05:11
| 16:30 3 14:51 (HSK HR12) | 17:20 23  16:43 (HSK HRO5) | 18:11 20 17:44 (HSK HRO3) | 20:04 19  19:35 (HSK 8694 TLF) | 20:53 3 20:25 (HSK MEO8a) | 21:36
6| 08:30 | 07:57 16:20 (HSK HRO05) | 07:01 17:22 (HSK HRO3) | 06:51 19:16 (HSK 8694 TLF) | 05:49 20:21 (HSK MEO8a) | 05:11
| 16:32 117:22 24  16:44 (HSK HRO5) | 18:13 22 17:44 (HSK HRO3) | 20:05 19  19:35 (HSK 8694 TLF) | 20:55 5  20:26 (HSK MEOS8a) | 21:37
7108:30 | 07:55 16:19 (HSK HRO5) | 06:59 17:21 (HSK HRO3) | 06:49 19:16 (HSK 8694 TLF) | 05:48 20:20 (HSK MEO8a) | 05:10
| 16:33 |17:24 25 16:44 (HSK HROS5) | 18:14 24 18 4 (HSK 8694 TLF) | 20:57 7 20:27 (HSK MEO8a) | 21:38
8] 08:29 ] 07:53 16:19 (HSK HRO5) | 06:57 6 (HSK 8694 TLF) | 05:46 20:20 (HSK MEO8a) | 05:10
| 16:34 | 17:26 25  16:44 (HSK HRO5) | 18:16 24 ! 16 :32 (HSK 8694 TLF) | 20:58 9 20:29 (HSK MEO8a) | 21:39
9] 08:29 | 07:52 16:20 (HSK HRO5) | 06:55 17:21 (HSK HRO3) | 06:45 19:17 (HSK 8694 TLF) | 05:44 20:19 (HSK MEO8a) | 05:09
| 16:35 | 17:28 25  16:45 (HSK HROS) | 18:18 25 17:46 (HSK HRO3) | 20:10 14 19:31 (HSK 8694 TLF) | 21:00 11 20:30 (HSK MEO8a) | 21:40
10 | 08:28 | 07:50 16:20 (HSK HRO5) | 06:53 17:20 (HSK HRO3) | 06:42 19:19 (HSK 8694 TLF) | 05:43 20:20 (HSK MEO8a) | 05:09
1 16:37 |17:29 25  16:45 (HSK HROS) | 18:20 24 17:44 (HSK HRO3) | 20:12 10  19:29 (HSK 8694 TLF) | 21:01 12  20:32 (HSK MEO8a) | 21:40
11]08:28 | 07:48 16:20 (HSK HRO5) | 06:50 17:20 (HSK HRO3) | 06:40 | 05:41 20:19 (HSK MEO8a) | 05:08
| 16:38 ]17:31 25  16:45 (HSK HRO5) | 18:21 24 17:44 (HSK HRO3) | 20:14 121:03 14  20:33 (HSK MEO8a) | 21:41
12 | 08:27 | 07:46 16:20 (HSK HROS) | 06:48 17:21 (HSK HRO3) | 06:38 1 05:39 20:20 (HSK MEO8a) | 05:08
| 16:40 |17:33 25 16:45 (HSK HROS5) | 18:23 23 : 121:05 15  20:35 (HSK MEO8a) | 21:42
13 | 08:26 | 07:45 16:21 (HSK HROS) | 06:46 1 05:38 20:19 (HSK MEO8a) | 05:08
| 16:41 | 17:35 23 16:44 (HSK HRO5) | 18:25 21 3 | 21:06 17  20:36 (HSK MEO8a) | 21:42
14 | 08:26 | 07:43 16:21 (HSK HRO5) | 06:44 17:22 (HSK HRO3) | 06:34 | 05:36 20:20 (HSK MEO8a) | 05:07
| 16:43 |17:37 22 16:43 (HSK HROS) | 18:27 19 17:41 (HSK HRO3) | 20:19 121:08 16  20:36 (HSK MEO8a) | 21:43
15 | 08:25 | 07:41 16:22 (HSK HRO5) | 06:41 17:23 (HSK HRO3) | 06:31 ] 05:35 20:20 (HSK MEO8a) | 05:07
| 16:44 |17:39 20  16:42 (HSK HROS) | 18:28 17 17:40 (HSK HRO3) | 20:20 121:09 15  20:35 (HSK MEO8a) | 21:44
16 | 08:24 | 07:39 16:23 (HSK HRO5) | 06:39 17:25 (HSK HRO3) | 06:29 ] 05:33 20:22 (HSK MEO8a) | 05:07
| 16:46 117:40 18  16:41 (HSK HRO5) | 18:30 13 17:38 (HSK HRO3) | 20:22 |21:11 13 20:35 (HSK MEO8a) | 21:44
17 | 08:23 | 07:37 16:25 (HSK HRO5) | 06:37 17:29 (HSK HRO3) | 06:27 19:53 (HSK MEO8b) | 05:32 20:23 (HSK MEO8a) | 05:07
| 16:47 |17:42 14  16:39 (HSK HRO5) | 18:32 3 17:32 (HSK HRO3) | 20:24 4 19:57 (HSK MEO8b) | 21:12 11  20:34 (HSK MEO8a) | 21:45
18 | 08:22 ] 07:35 16:28 (HSK HRO5) | 06:35 1 06:25 19:52 (HSK MEO8b) | 05:30 20:24 (HSK MEO8a) | 05:07
| 16:49 | 17:44 8  16:36 (HSK HRO5) | 18:33 | 20:25 7 19:59 (HSK MEO8b) | 21:14 8  20:32 (HSK MEO8a) | 21:45
19 | 08:21 ] 07:33 | 06:32 | 06:23 19:51 (HSK MEO8b) | 05:29 20:27 (HSK MEO8a) | 05:07
| 16:51 | 17:46 | 18:35 | 20:27 9 20:00 (HSK MEO8b) | 21:15 2 20:29 (HSK MEO8a) | 21:45
20 | 08:20 | 07:31 ] 06:30 | 06:21 19:50 (HSK MEO8b) | 05:27 ] 05:07
| 16:52 | 17:48 | 18:37 12029 12 20:02 (HSK MEO8b) | 21:17 | 21:46
21 08:19 | 07:29 | 06:28 | 06: 19:49 (HSK MEO8b) | 05:26 | 05:07
| 16:54 | 17:50 | 18:38 | 2 14 20:03 (HSK MEO8b) | 21:18 | 21:46
22 08:18 | 07:27 | 06:25 10 19:49 (HSK MEO8b) | 05:25 | 05:08
| 16:55 | 17:51 | 18:40 | 2 16 20:05 (HSK MEO8b) | 21:19 | 21:46
23 08:17 | 07:25 1 06:23 10 19:49 (HSK MEO8b) | 05:24 ] 05:08
| 16:57 | 17:53 | 18:42 |2 18 20:07 (HSK MEO8b) | 21:21 | 21:46
241 08:16 | 07:23 | 06:21 |0 19:49 (HSK MEO8b) | 05:22 | 05:08
| 16:59 | 17:55 | 18:43 |2 18 20:07 (HSK MEO8b) | 21:22 | 21:46
25 | 08:15 | 07:21 ] 06:19 | 0 19:49 (HSK MEO8b) | 05:21 | 05:08
| 17:01 | 17:57 | 18:45 |2 17 20:06 (HSK MEO8b) | 21:23 | 21:46
26| 08:13 | 07:19 | 06:16 | Of 19:49 (HSK ME08b) | 05:20 | 05:09
| 17:02 | 17:59 | 18:47 | 2 16 20:05 (HSK MEO8b) | 21:25 | 21:46
271 08:12 | 07:17 | 06:14 | 06:06 19:50 (HSK MEO8b) | 05:19 | 05:09
| 17:04 | 18:00 | 18:49 120:40 14 20:04 (HSK MEO8b) | 21:26 | 21:46
28 | 08:11 | 07:14 1 06:12 1 06:04 19:51 (HSK MEO8b) | 05:18 ] 05:10
| 17:06 | 18:02 | 18:50 | 20:42 11 20:02 (HSK MEO08b) | 21:27 | 21:46
29 | 08:09 | | 07:09 19:25 (HSK 8694 TLF) | 06:03 19:53 (HSK MEO8b) | 05:17 ] 05:10
| 17:08 | | 19:52 2 19:27 (HSK 8694 TLF) | 20: 7 20:00 (HSK MEO8b) | 21:28 | 21:46
30 | 08:08 16:30 (HSK HRO5) | | 07:07 19:21 (HSK 8694 TLF) | O ] 05:16 ] 05:11
| 17:09 2 16:32 (HSK HROS) | 1 19:54 7 19:28 (HSK 8694 TLF) | 20:45 | 21:30 | 21:46
31 | 08:06 16:25 (HSK HRO5) | | 07:05 19:19 (HSK 8694 TLF) | ] 05:15 |
117:11 11 16:36 (HSK HRO5) | 119:55 11  19:30 (HSK 8694 TLF) | | 21:31 |
Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 496
astr.max.mdogl.Beschattung | 59 | 377 | 321 | 325 | 158 |
Red.Sonnenscheinwahrsch. | 0,19 | 0,32 | 0,28 | 0,36 | 0,43 |
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | 0,96 |
Reduktion Windrichtung | 0,66 | 0,69 | 0,70 | 0,68 | 0,66 |
Gesamte Reduktion | 0,12 | 0,22 | 0,19 | 0,24 | 0,27 |
Met.wahrsch.Beschattung | 7 | 81 | 61 | 78 | 43 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.02.2025 23:00 / 19 win d B



Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN33 - Meerhof, Dalheimer Strafle 1

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe

249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
1 Juli | August | September | Oktober I|November | Dezember
1]05:11 | 05:47 20:30 (HSK MEO8a) | 06:36 1 07:24 18:00 (HSK HRO3) | 07:17 15:49 (HSK HRO5) | 08:07
| 21:46 121:15 15 20:45 (HSK MEO8a) | 20:13 119:05 22 18:22 (HSK HRO3) | 17:00 26  16:15 (HSK HRO5) | 16:20
2] 05:12 | 05:49 20:29 (HSK MEO8a) | 06:38 19:17 (HSK 8694 TLF) | 07:26 17:59 (HSK HRO3) | 07:19 15:48 (HSK HRO5) | 08:09
| 21:45 |21:13 14  20:43 (HSK MEO8a) | 20:11 10  19:27 (HSK 8694 TLF) | 19:03 ~ 24  18:23 (HSK HRO3) | 16:58 26  16:14 (HSK HRO5) | 16:
305:13 | 05:50 20:30 (HSK MEO8a) | 06:39 19:15 (HSK 8694 TLF) | 07:27 17:58 (HSK HRO3) | 07:21 15:49 (HSK HRO5) | Of
| 21:45 | 21:11 12 20:42 (HSK MEO8a) | 20:09 14 19:29 (HSK 8694 TLF) | 19:00 24 18:22 (HSK HRO3) | 16:56 25 16:14 (HSK HRO5) | 16:19
40514 ] 05:52 20:30 (HSK MEO8a) | 06:41 19:13 (HSK 8694 TLF) | 07:29 17:58 (HSK HRO3) | 07:22 15:49 (HSK HRO5) | 08:11
| 21:45 121:10 10  20:40 (HSK MEO8a) | 20:07 16  19:29 (HSK 8694 TLF) | 18:58 24  18:22 (HSK HRO3) | 16:54 25  16:14 (HSK HRO5) | 16:18
5 05:14 | 05:53 20:29 (HSK MEO8a) | 06:42 19:12 (HSK 8694 TLF) | 07:31 17:58 (HSK HRO3) | 07:24 15:49 (HSK HROS) | 08:13
| 21:44 | 21:08 9 20:38 (HSK MEO8a) | 20:05 18  19:30 (HSK 8694 TLF) | 18:56 24 18:22 (HSK HRO3) | 16:53 25
6]05:15 | 05:55 20:30 (HSK MEO8a) | 06:44 19:12 (HSK 8694 TLF) | 07:32 17:57 (HSK HRO3) | 07:26 :
| 21:44 | 21:06 7 20:37 (HSK MEO8a) | 20:02 19  19:31 (HSK 8694 TLF) | 18:54 24  18:21 (HSK HRO3) | 16:51 23  16:13 (HSK HROS) | 16:17
705:16 | 05:56 20:30 (HSK MEO8a) | 06:46 19:11 (HSK 8694 TLF) | 07:34 17:58 (HSK HRO3) | 07:28 15:51 (HSK HROS) | 08:15 14:34 (HSK HR12)
| 21:43 | 21:04 5  20:35 (HSK MEO8a) | 20:00 19  19:30 (HSK 8694 TLF) | 18:51 ~ 23  18:21 (HSK HRO3) | 16:49 22 3 14:37 (HSK HR12)
8 05:17 | 05:58 20:32 (HSK MEO8a) | 06:47 19:11 (HSK 8694 TLF) | 07:36 17:58 (HSK HRO3) | 07:29 14:33 (HSK HR12)
| 21:43 | 21:03 2 20:34 (HSK MEO8a) | 19:58 20  19:31 (HSK 8694 TLF) | 18:49 22 18:20 (HSK HRO3) | 16:48 20 H 8 14:41 (HSK HR12)
9]05:18 | 06:00 | 06:49 19:10 (HSK 8694 TLF) | 07:37 17:59 (HSK HRO3) | 07:31 15:53 (HSK HRO5) | 08:18 14:32 (HSK HR12)
| 21:42 | 21:01 119:55 19 19:29 (HSK 8694 TLF) | 18:47 20  18:19 (HSK HRO3) | 16:46 18  16:11 (HSK HRO5) | 16:16 ~ 10  14:42 (HSK HR12)
10 | 05:19 | 06:01 | 06:50 19:10 (HSK 8694 TLF) | 07:39 18:00 (HSK HRO3) | 07:33 15:55 (HSK HROS) | 08:19 14:31 (HSK HR12)
| 21:41 | 20:59 | 19:53 17 19:27 (HSK 8694 TLF) | 18:45 17 18:17 (HSK HRO3) | 16:44 15 16:10 (HSK HROS5) | 16:16 12 14:43 (HSK HR12)
11 ] 05:20 1 06:03 | 06:52 19:10 (HSK 8694 TLF) | 07:41 18:02 (HSK HRO3) | 07:35 15:57 (HSK HRO5) | 08:20 14:31 (HSK HR12)
| 21:40 | 20:57 | 19:51 14 19:24 (HSK 8694 TLF) | 18:42 13 18:15 (HSK HRO3) | 16:43 11 16:08 (HSK HRO5) | 16:16 13 14:44 (HSK HR12)
12| 05:21 | 06:04 | 06:54 19:11 (HSK 8694 TLF) | 07:42 18:06 (HSK HRO3) | 07:36 | 08:21 14:30 (HSK HR12)
| 21:40 | 20:55 119:49 11  19:22 (HSK 8694 TLF) | 18:40 5  18:11 (HSK HRO3) | 16:41 | 16:16 15  14:45 (HSK HR12)
13| 05:22 | 06:06 | 06:55 19:12 (HSK 8694 TLF) | 07:44 | 07:38 | 08:22 14:30 (HSK HR12)
| 21:39 | 20:53 | 19:46 7 19:19 (HSK 8694 TLF) | 18:38 | 16:40 116:16 16  14:46 (HSK HR12)
14 | 05:23 | 06:07 20:01 (HSK MEO8b) | 06:57 19:15 (HSK 8694 TLF) | 07:46 | 07:40 ] 08:23 14:31 (HSK HR12)
| 21:38 | 20:51 8  20:09 (HSK MEO8b) | 19:44 2 19:17 (HSK 8694 TLF) | 18:36 | 16:38 16 14:47 (HSK HR12)
15 | 05:24 | 06:09 19:58 (HSK MEO8b) | 06:58 | 07:47 | 07:42 14:31 (HSK HR12)
| 21:37 120:49 12 20:10 (HSK MEO8b) | 19:42 | 18:34 | 16:37 17 14:48 (HSK HR12)
16 | 05:25 1 06:11 19:57 (HSK MEO8b) | 07:00 | 07:49 | 07:43 14:31 (HSK HR12)
| 21:36 120:47 15 20:12 (HSK MEO8b) | 19:39 | 18:32 | 16:36 18  14:49 (HSK HR12)
17 | 05:27 | 06:12 19:56 (HSK MEO8b) | 07:02 | 07:51 | 07:45 14:32 (HSK HR12)
| 21:35 120:45 16  20:12 (HSK MEO8b) | 19:37 | 18:29 | 16:34 18 14:50 (HSK HR12)
18| 05:28 | 06:14 19:55 (HSK MEO8b) | 07:03 | 07:53 | 07:47 14:31 (HSK HR12)
| 21:34 120:43 18  20:13 (HSK MEO8b) | 19:35 | 18:27 | 16:33 19 14:50 (HSK HR12)
19 | 05:29 | 06:15 19:54 (HSK MEO8b) | 07:05 |1 07:54 | 07:48 14:32 (HSK HR12)
| 21:33 120:41 19  20:13 (HSK MEO8b) | 19:32 | 18:25 | 16:32 18  14:50 (HSK HR12)
20 | 05:30 | 06:17 19:54 (HSK MEO8b) | 07:06 | 07:56 | 07:50 14:32 (HSK HR12)
| 21:31 120:39 18  20:12 (HSK MEO8b) | 19:30 | 18:23 | 16:30 18 14:50 (HSK HR12)
21]05:32 | 06:18 19:54 (HSK MEO8b) | 07:08 |1 07:58 1 07:52 14:33 (HSK HR12)
| 21:30 120:37 15 20:09 (HSK MEO8b) | 19:28 | 18:21 | 16:29 18  14:51 (HSK HR12)
22| 05:33 | 06:20 19:54 (HSK MEO8b) | 07:10 | 07:59 | 07:53 14:33 (HSK HR12)
| 21:29 120:35 14  20:08 (HSK MEO8b) | 19:26 | 18:19 | 16:28 18  14:51 (HSK HR12)
23| 05:34 | 06:22 19:54 (HSK MEO8b) | 07:11 | 08:01 | 07:55 14:34 (HSK HR12)
| 21:28 120:33 11 20:05 (HSK MEO8b) | 19:23 | 18:17 | 16:27 18 14:52 (HSK HR12)
24 | 05:36 | 06:23 19:55 (HSK MEO8b) | 07:13 | 08:03 16:57 (HSK HRO5) | 07:57 14:34 (HSK HR12)
| 21:26 | 20:31 9 20:04 (HSK MEO8b) | 19:21 | 18:15 10  17:07 (HSK HRO5) | 16:26 18  14:52 (HSK HR12)
25 | 05:37 20:36 (HSK MEO8a) | 06:25 19:55 (HSK MEO8b) | 07:14 | 07:05 15:54 (HSK HROS) | 07:58 14:35 (HSK HR12)
| 21:25 5 20:41 (HSK MEO8a) | 20:29 6 20:01 (HSK MEO8b) | 19:19 |17:13 15 16:09 (HSK HRO5) | 16:25 19 14:54 (HSK HR12)
26 | 05:39 20:33 (HSK MEO8a) | 06:26 19:56 (HSK MEO8b) | 07:16 | 07:06 15:53 (HSK HRO5) | 08:00 14:35 (HSK HR12)
|21:24 10  20:43 (HSK MEO8a) | 20:27 4 20:00 (HSK MEO8D) | 19:16 |17:11 18  16:11 (HSK HROS) | 16:24 19 14:54 (HSK HR12)
27 | 05:40 20:33 (HSK MEO8a) | 06:28 ] 07:18 18:07 (HSK HRO3) | 07:08 15:51 (HSK HROS) | 08:01 14:36 (HSK HR12)
|21:22 12 20:45 (HSK MEO8a) | 20:24 |19:14 10 18:17 (HSK HRO3) | 17:09 21  16:12 (HSK HRO5) | 16:23 18  14:54 (HSK HR12)
28 | 05:41 20:32 (HSK MEO8a) | 06:30 | 07:19 18:05 (HSK HRO3) | 07:10 15:51 (HSK HRO5) | 08:03 14:37 (HSK HR12)
| 21:21 14 20:46 (HSK MEO8a) | 20:22 | 19:12 15 18:20 (HSK HRO3) | 17:07 22 16:13 (HSK HRO5) | 16:22 17 14:54 (HSK HR12)
29 | 05:43 20:31 (HSK MEO8a) | 06:31 | 07:21 18:03 (HSK HRO3) | 07:12 15:50 (HSK HRO5) | 08:04 14:37 (HSK HR12)
121:19 16  20:47 (HSK MEO8a) | 20:20 119:09 18 18:21 (HSK HRO3) | 17:05 24  16:14 (HSK HROS) | 16:22 17 14:54 (HSK HR12)
30 | 05:44 20:31 (HSK MEO8a) | 06:33 | 07:23 18:01 (HSK HRO3) | 07:13 15:50 (HSK HROS) | 08:06 14:38 (HSK HR12)
| 21:18 16 20:47 (HSK MEO8a) | 20:18 | 19:07 21 18:22 (HSK HRO03) | 17:03 24 16:14 (HSK HROS) | 16:21 16 14:54 (HSK HR12)
31| 05:46 20:30 (HSK MEO8a) | 06:34 | | 07:15 15:49 (HSK HRO5) | 14:39 (HSK HR12)
121:16 16  20:46 (HSK MEOS8a) | 20:16 | 117:01 26  16:15 (HSK HROS) | 15 14:54 (HSK HR12)
Sonnenscheinstunden | 500 | 453 | 381 | 332 | 268
astr.max.mogl.Beschattung | 89 | 239 | 250 | 402 | 236 394
Red.Sonnenscheinwahrsch. | 0,39 | 0,40 | 0,32 | 0,29 | 0,23 0,17
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | 0,96 0,96
Reduktion Windrichtung | 0,66 | 0,67 | 0,70 | 0,70 | 0,69 0,65
Gesamte Reduktion | 0,25 | 0,26 | 0,21 | 0,19 | 0,15 0,10
Met.wahrsch.Beschattung | 22 | 61 | 54 | 77 | 35 41
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
.
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Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN34 - Meerhof, Zur Egge 29

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSwW WSw W WNW NNW Summe

249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
|Januar | Februar | Mérz 1 April | Mai 1Juni
1]08:31 15:36 (HSK HR12) | 08:05 107:12 17:03 (HSK HRO5) | 07:03 ]05:59 | 05:14
116:26 13  15:49 (HSK HR12) | 17:13 118:04 20  17:23 (HSK HRO5) | 19:57 120:47 | 21:32
2] 08:31 15:36 (HSK HR12) | 08:03 | 07:10 17:04 (HSK HRO5) | 07:00 ]05:57 | 05:13
116:27 14  15:50 (HSK HR12) | 17:15 118:06 19  17:23 (HSK HRO5) | 19:59 120:49 | 21:33
3] 08:31 15:35 (HSK HR12) | 08:02 | 07:08 17:05 (HSK HRO5) | 06:58 105:55 | 05:13
116:28 15  15:50 (HSK HR12) | 17:17 118:07 16  17:21 (HSK HRO5) | 20:00 120:50 | 21:34
4] 08:31 15:35 (HSK HR12) | 08:00 | 07:06 17:07 (HSK HRO5) | 06:56 105:53 | 05:12
116:29 17  15:52 (HSK HR12) | 17:18 118:09 13  17:20 (HSK HRO5) | 20:02 120:52 | 21:35
5 08:30 15:35 (HSK HR12) | 07:58 | 07:04 17:10 (HSK HRO5) | 06:54 ]05:51 | 05:11
116:30 17  15:52 (HSK HR12) | 17:20 | 18:11 6  17:16 (HSK HRO5) | 20:04 120:53 | 21:36
6| 08:30 15:35 (HSK HR12) | 07:57 | 07:01 | 06:51 ]05:49 | 05:11
116:32 19  15:54 (HSK HR12) | 17:22 | 18:13 | 20:05 120:55 | 21:37
7] 08:30 15:36 (HSK HR12) | 07:55 | 06:59 | 06:49 ]05:48 | 05:10
116:33 19 15:55 (HSK HR12) | 17:24 | 18:14 | 20:07 120:57 | 21:38
8 | 08:29 15:35 (HSK HR12) | 07:53 | 06:57 | 06:47 105:46 | 05:10
116:34 20  15:55 (HSK HR12) | 17:26 | 18:16 | 20:09 120:58 | 21:39
9| 08:29 15:35 (HSK HR12) | 07:52 | 06:55 | 06:45 19:40 (HSK 8694 TLF) | 05:44 | 05:09
116:35 21  15:56 (HSK HR12) | 17:28 | 18:18 | 20:10 4 19:44 (HSK 8694 TLF) | 21:00 | 21:40
10 | 08:28 15:35 (HSK HR12) | 07:50 | 06:53 | 06:42 19:39 (HSK 8694 TLF) | 05:43 | 05:09
116:37 22 15:57 (HSK HR12) | 17:29 | 18:20 | 20:12 7 19:46 (HSK 8694 TLF) | 21:01 | 21:40
11 | 08:28 15:35 (HSK HR12) | 07:48 | 06:50 | 06:40 19:38 (HSK 8694 TLF) | 05:41 | 05:08
116:38 23  15:58 (HSK HR12) | 17:31 | 18:21 | 20:14 10  19:48 (HSK 8694 TLF) | 21:03 | 21:41
12 | 08:27 15:35 (HSK HR12) | 07:46 | 06:48 | 06:38 19:38 (HSK 8694 TLF) | 05:39 | 05:08
116:40 24  15:59 (HSK HR12) | 17:33 | 18:23 |20:15 12 19:50 (HSK 8694 TLF) | 21:05 | 21:42
13 | 08:26 15:35 (HSK HR12) | 07:44 | 06:46 | 06:36 19:37 (HSK 8694 TLF) | 05:38 | 05:08
116:41 24  15:59 (HSK HR12) | 17:35 | 18:25 |20:17 13 19:50 (HSK 8694 TLF) | 21:06 | 21:42
14 | 08:26 15:35 (HSK HR12) | 07:43 | 06:44 | 06:34 19:37 (HSK 8694 TLF) | 05:36 | 05:07
116:43 25  16:00 (HSK HR12) | 17:37 | 18:26 ]20:19 15 19:52 (HSK 8694 TLF) | 21:08 | 21:43
15 | 08:25 15:35 (HSK HR12) | 07:41 | 06:41 17:59 (HSK HRO3) | 06:31 19:38 (HSK 8694 TLF) | 05:35 | 05:07
|16:44 25  16:00 (HSK HR12) | 17:39 | 18:28 4 18:03 (HSK HRO3) | 20:20 14  19:52 (HSK 8694 TLF) | 21:09 | 21:44
16 | 08:24 15:35 (HSK HR12) | 07:39 | 06:39 17:57 (HSK HRO3) | 06:29 19:39 (HSK 8694 TLF) | 05:33 | 05:07
116:46 26  16:01 (HSK HR12) | 17:40 | 18:30 8  18:05 (HSK HR03) [ 20:22 12  19:51 (HSK 8694 TLF) | 21:11 | 21:44
17 | 08:23 15:35 (HSK HR12) | 07:37 | 06:37 17:54 (HSK HRO3) | 06:27 19:40 (HSK 8694 TLF) | 05:32 | 05:07
116:47 26 16:01 (HSK HR12) | 17:42 118:32 12 18:06 (HSK HRO3) | 20:24 9 19:49 (HSK 8694 TLF) | 21:12 | 21:45
18 | 08:22 15:36 (HSK HR12) | 07:35 | 06:34 17:53 (HSK HRO3) | 06:25 105:30 | 05:07
116:49 26 16:02 (HSK HR12) | 17:44 118:33 15  18:08 (HSK HRO3) | 20:25 |21:14 | 21:45
19 | 08:21 15:36 (HSK HR12) | 07:33 17:10 (HSK HRO5) | 06:32 17:52 (HSK HR03) | 06:23 105:29 | 05:07
116:50 26 16:02 (HSK HR12) | 17:46 9 17:19 (HSK HROS) | 18:35 18  18:10 (HSK HRO3) | 20:27 |21:15 | 21:45
20 | 08:20 15:37 (HSK HR12) | 07:31 17:07 (HSK HRO5) | 06:30 17:51 (HSK HRO3) | 06:21 ]05:27 | 05:07
116:52 26  16:03 (HSK HR12) | 17:48 14  17:21 (HSK HRO5) | 18:37 20  18:11 (HSK HRO3) | 20:29 |21:17 | 21:46
21| 08:19 15:37 (HSK HR12) | 07:29 17:06 (HSK HRO5) | 06:28 17:51 (HSK HRO3) | 06:19 ]05:26 | 05:07
|16:54 26  16:03 (HSK HR12) | 17:50 17  17:23 (HSK HRO5) | 18:38 21  18:12 (HSK HR03) | 20:30 |21:18 | 21:46
221 08:18 15:37 (HSK HR12) | 07:27 17:05 (HSK HRO5) | 06:25 17:51 (HSK HRO03) | 06:17 ]05:25 | 05:08
116:55 25 16:02 (HSK HR12) [ 17:51 20  17:25 (HSK HRO5) | 18:40 21  18:12 (HSK HRO3) | 20:32 121:19 | 21:46
23] 08:17 15:38 (HSK HR12) | 07:25 17:03 (HSK HRO5) | 06:23 17:50 (HSK HRO3) | 06:15 1 05:24 | 05:08
116:57 25 16:03 (HSK HR12) [ 17:53 21  17:24 (HSK HRO5) | 18:42 21  18:11 (HSK HRO3) | 20:34 |21:21 | 21:46
24| 08:16 15:39 (HSK HR12) | 07:23 17:03 (HSK HRO5) | 06:21 17:51 (HSK HRO3) | 06:12 105:22 | 05:08
116:59 24  16:03 (HSK HR12) | 17:55 ~ 22  17:25 (HSK HRO5) | 18:43 19  18:10 (HSK HRO03) | 20:35 |21:22 | 21:46
25| 08:14 15:39 (HSK HR12) | 07:21 17:03 (HSK HRO5) | 06:19 17:52 (HSK HRO3) | 06:10 ]05:21 | 05:08
]17:00 23 16:02 (HSK HR12) | 17:57 22  17:25 (HSK HRO5) | 18:45 17  18:09 (HSK HR03) | 20:37 |21:23 | 21:46
26 | 08:13 15:40 (HSK HR12) | 07:19 17:03 (HSK HRO5) | 06:16 17:53 (HSK HRO3) | 06:08 105:20 | 05:09
117:02 22 16:02 (HSK HR12) | 17:58 22  17:25 (HSK HRO5) | 18:47 15  18:08 (HSK HR03) | 20:39 |21:25 | 21:46
271 08:12 15:41 (HSK HR12) | 07:17 17:03 (HSK HRO5) | 06:14 17:54 (HSK HRO03) | 06:06 105:19 | 05:09
117:04 20 16:01 (HSK HR12) | 18:00 22  17:25 (HSK HRO5) | 18:49 10  18:04 (HSK HRO3) | 20:40 |21:26 | 21:46
28| 08:11 15:43 (HSK HR12) | 07:14 17:03 (HSK HRO5) | 06:12 | 06:04 105:18 | 05:10
117:06 18 16:01 (HSK HR12) | 18:02 22  17:25 (HSK HRO5) | 18:50 | 20:42 |21:27 | 21:46
29 | 08:09 15:44 (HSK HR12) | | 07:09 | 06:03 105:17 | 05:10
117:08 16  16:00 (HSK HR12) | | 19:52 | 20:44 |21:28 | 21:46
30 | 08:08 15:46 (HSK HR12) | | 07:07 | 06:01 ]05:16 | 05:11
117:09 13  15:59 (HSK HR12) | | 19:54 | 20:45 121:30 | 21:46
31 | 08:06 15:49 (HSK HR12) | | 07:05 | 105:15 |
|17:11 6  15:55 (HSK HR12) | | 19:55 | |21:31 |
Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 496
astr.max.mogl.Beschattung | 646 | 191 | 275 | 96 | |
Red.Sonnenscheinwahrsch. | 0,19 | 0,32 | 0,28 | 0,36 | |
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | |
Reduktion Windrichtung | 0,66 | 0,70 | 0,71 | 0,69 | |
Gesamte Reduktion | 0,12 | 0,22 | 0,19 | 0,24 | |
Met.wahrsch.Beschattung | 77 | 42 | 53 | 23 | |
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt:

Marsberg-Meerhof

Beschreibung:
Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN34 - Meerhof, Zur Egge 29
Annahmen fir Schattenwurfberechnung

Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]

Jan

Feb Mar

Apr Mai

Jun

Jul

Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe

249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
1Juli JAugust |September | Oktober INovember | Dezember
1]05:11 | 05:47 | 06:36 19:37 (HSK 8694 TLF) | 07:24 | 07:17 | 08:07 15:17 (HSK HR12)
| 21:46 | 21:15 | 20:13 10  19:47 (HSK 8694 TLF) | 19:05 | 17:00 | 16:20 23 15:40 (HSK HR12)
2]05:12 | 05:49 | 06:38 19:37 (HSK 8694 TLF) | 07:26 | 07:19 | 08:09 15:17 (HSK HR12)
| 21:45 | 21:13 | 20:11 7 19:44 (HSK 8694 TLF) | 19:03 | 16:58 116:19 23 15:40 (HSK HR12)
3]05:13 | 05:50 | 06:39 19:38 (HSK 8694 TLF) | 07:27 |07:21 | 08:10 15:19 (HSK HR12)
| 21:45 | 21:11 | 20:09 4 19:42 (HSK 8694 TLF) | 19:00 | 16:56 116:19 21 15:40 (HSK HR12)
4] 05:14 | 05:52 | 06:41 | 07:29 | 07:22 | 08:11 15:19 (HSK HR12)
|21:45 | 21:10 | 20:07 | 18:58 | 16:54 |16:18 21  15:40 (HSK HR12)
5]05:14 | 05:53 | 06:42 1 07:31 | 07:24 | 08:13 15:21 (HSK HR12)
|21:44 | 21:08 | 20:04 | 18:56 | 16:53 |16:18 19  15:40 (HSK HR12)
6| 05:15 | 05:55 | 06:44 | 07:32 | 07:26 | 08:14 15:21 (HSK HR12)
| 21:44 | 21:06 | 20:02 | 18:54 | 16:51 | 16:17 19  15:40 (HSK HR12)
7]05:16 | 05:56 | 06:46 | 07:34 | 07:28 | 08:15 15:22 (HSK HR12)
| 21:43 | 21:04 | 20:00 | 18:51 | 16:49 116:17 17 15:39 (HSK HR12)
8]05:17 | 05:58 | 06:47 | 07:36 | 07:29 | 08:16 15:23 (HSK HR12)
| 21:42 | 21:03 | 19:58 | 18:49 | 16:48 116:17 17 15:40 (HSK HR12)
9] 05:18 | 05:59 | 06:49 | 07:37 17:43 (HSK HROS) | 07:31 | 08:17 15:24 (HSK HR12)
|21:42  |21:01 | 19:55 | 18:47 10  17:53 (HSK HROS) | 16:46 |16:16 15  15:39 (HSK HR12)
10 | 05:19 | 06:01 | 06:50 | 07:39 17:40 (HSK HROS) | 07:33 | 08:19 15:25 (HSK HR12)
| 21:41 | 20:59 | 19:53 | 18:45 15  17:55 (HSK HRO5) | 16:44 | 16:16 14 15:39 (HSK HR12)
11 | 05:20 | 06:03 | 06:52 | 07:41 17:38 (HSK HRO5) | 07:35 15:20 (HSK HR12) | 08:20 15:26 (HSK HR12)
| 21:40 | 20:57 | 19:51 | 18:42 18  17:56 (HSK HRO5) | 16:43 8  15:28 (HSK HR12) | 16:16 13 15:39 (HSK HR12)
1205:21 | 06:04 | 06:54 | 07:42 17:37 (HSK HRO5) | 07:36 15:18 (HSK HR12) | 08:21 15:27 (HSK HR12)
| 21:40 | 20:55 | 19:49 | 18:40 20 17:57 (HSK HRO5) | 16:41 13  15:31 (HSK HR12) | 16:16 ~ 12  15:39 (HSK HR12)
13]05:22 | 06:06 | 06:55 | 07:44 17:36 (HSK HRO5) | 07:38 15:15 (HSK HR12) | 08:22 15:28 (HSK HR12)
| 21:39 | 20:53 | 19:46 118:38 21  17:57 (HSK HRO5) | 16:40 17  15:32 (HSK HR12) | 16:16 10  15:38 (HSK HR12)
14 | 05:23 | 06:07 | 06:57 | 07:46 17:35 (HSK HROS) | 07:40 15:14 (HSK HR12) | 08:23 14:46 (HSK HR13)
|21:38 | 20:51 | 19:44 |18:36 22 17:57 (HSKHROS) | 16:38 19  15:33 (HSK HR12) | 16:16 14  15:38 (HSK HR12)
15]05:24 | 06:09 | 06:58 | 07:47 17:35 (HSK HROS) | 07:42 15:14 (HSK HR12) | 08:24 14:46 (HSK HR13)
121:37 | 20:49 | 19:42 |18:3¢ 22 17:57 (HSK HRO5) | 16:37 20  15:34 (HSK HR12) | 16:16 13  15:38 (HSK HR12)
16 | 05:25 | 06:11 | 07:00 18:44 (HSK HRO3) | 07:49 17:35 (HSK HRO5) | 07:43 15:13 (HSK HR12) | 08:24 14:46 (HSK HR13)
| 21:36 | 20:47 | 19:39 9 18:53 (HSK HRO3) | 18:32 23 17:58 (HSK HRO5) | 16:36 22 15:35 (HSK HR12) | 16:16 13 15:38 (HSK HR12)
17 105:27 | 06:12 | 07:02 18:42 (HSK HRO03) | 07:51 17:35 (HSK HRO5) | 07:45 15:13 (HSK HR12) | 08:25 14:45 (HSK HR13)
| 21:35 | 20:45 ] 19:37 14 18:56 (HSK HRO3) | 18:29 22  17:57 (HSK HRO5) | 16:34 23  15:36 (HSK HR12) | 16:16 ~ 12  15:36 (HSK HR12)
18]05:28 | 06:14 | 07:03 18:40 (HSK HRO3) | 07:53 17:34 (HSK HRO5) | 07:47 15:13 (HSK HR12) | 08:26 14:45 (HSK HR13)
| 21:34 | 20:43 | 19:35 16 18:56 (HSK HRO3) | 18:27 22 17:56 (HSK HRO5) | 16:33 24 15:37 (HSK HR12) | 16:17 10 14:55 (HSK HR13)
19 | 05:29 | 06:15 | 07:05 18:39 (HSK HRO3) | 07:54 17:35 (HSK HROS) | 07:48 15:13 (HSK HR12) | 08:27 14:46 (HSK HR13)
|21:33 | 20:41 |19:32 18 18:57 (HSK HR03) | 18:25 20  17:55 (HSK HRO5) | 16:32 25  15:38 (HSK HR12) | 16:17 10  14:56 (HSK HR13)
20 | 05:30 | 06:17 | 07:06 18:37 (HSK HRO3) | 07:56 17:36 (HSK HROS) | 07:50 15:12 (HSK HR12) | 08:27 14:45 (HSK HR13)
|21:31 ]20:39 |19:30 20 18:57 (HSK HR03) | 18:23 19 17:55 (HSK HRO5) | 16:30 25  15:37 (HSK HR12) | 16:17 11  14:56 (HSK HR13)
21 | 05:32 | 06:18 | 07:08 18:37 (HSK HRO3) | 07:58 17:37 (HSK HRO5) | 07:52 15:12 (HSK HR12) | 08:28 14:46 (HSK HR13)
| 21:30 | 20:37 | 19:28 20 18:57 (HSK HRO3) | 18:21 16  17:53 (HSK HRO5) | 16:29 26  15:38 (HSK HR12) | 16:18 11 14:57 (HSK HR13)
22]05:33 | 06:20 | 07:10 18:36 (HSK HR03) | 07:59 17:38 (HSK HRO5) | 07:53 15:13 (HSK HR12) | 08:28 14:46 (HSK HR13)
| 21:29 | 20:35 ]19:26 21 18:57 (HSK HRO3) | 18:19 13 17:51 (HSK HROS5) | 16:28 26  15:39 (HSK HR12) | 16:18 11  14:57 (HSK HR13)
23]05:34 | 06:22 | 07:11 18:36 (HSK HR03) | 08:01 17:41 (HSK HRO5) | 07:55 15:13 (HSK HR12) | 08:29 14:47 (HSK HR13)
| 21:28 | 20:33 | 19:23 20 18:56 (HSK HRO3) | 18:17 8 17:49 (HSK HRO5) | 16:27 26 15:39 (HSK HR12) | 16:19 11 14:58 (HSK HR13)
24 | 05:36 | 06:23 | 07:13 18:36 (HSK HRO3) | 08:03 | 07:57 15:13 (HSK HR12) | 08:29 14:48 (HSK HR13)
|21:26  |20:31 |19:21 18 18:54 (HSK HRO3) | 18:15 116:26 26 15:39 (HSK HR12) | 16:19 10  14:58 (HSK HR13)
25| 05:37 | 06:25 19:46 (HSK 8694 TLF) | 07:14 18:36 (HSK HRO3) | 07:05 | 07:58 15:13 (HSK HR12) | 08:30 14:49 (HSK HR13)
|21:25 ] 20:29 2 19:48 (HSK 8694 TLF) | 19:19 15 18:51 (HSK HR03) | 17:13 ]16:25 26 15:39 (HSK HR12) | 16:20 10  14:59 (HSK HR13)
26 | 05:39 | 06:26 19:43 (HSK 8694 TLF) | 07:16 18:36 (HSK HRO3) | 07:06 | 08:00 15:14 (HSK HR12) | 08:30 14:50 (HSK HR13)
| 21:24 | 20:27 9  19:52 (HSK 8694 TLF) | 19:16 14 18:50 (HSK HRO3) | 17:11 | 16:24 26  15:40 (HSK HR12) | 16:20 11 15:41 (HSK HR12)
27]05:40 | 06:28 19:40 (HSK 8694 TLF) | 07:18 18:37 (HSK HRO03) | 07:08 ] 08:01 15:15 (HSK HR12) | 08:30 14:50 (HSK HR13)
| 21:22 1 20:24 13 19:53 (HSK 8694 TLF) | 19:14 10 18:47 (HSK HRO3) | 17:09 116:23 25  15:40 (HSK HR12) | 16:21 13  15:42 (HSK HR12)
28] 05:41 | 06:30 19:40 (HSK 8694 TLF) | 07:19 18:39 (HSK HR03) | 07:10 ] 08:03 15:15 (HSK HR12) | 08:31 14:51 (HSK HR13)
| 21:21 | 20:22 14 19:54 (HSK 8694 TLF) | 19:12 6 18:45 (HSK HRO3) | 17:07 | 16:22 25 15:40 (HSK HR12) | 16:22 13 15:43 (HSK HR12)
29 | 05:43 | 06:31 19:38 (HSK 8694 TLF) | 07:21 | 07:12 | 08:04 15:16 (HSK HR12) | 08:31 14:52 (HSK HR13)
]21:19  ]20:20 15 19:53 (HSK 8694 TLF) | 19:09 | 17:05 116:22 24 15:40 (HSK HR12) | 16:23 14  15:45 (HSK HR12)
30| 05:44 | 06:33 19:38 (HSK 8694 TLF) | 07:23 |1 07:13 | 08:06 15:16 (HSK HR12) | 08:31 14:54 (HSK HR13)
|21:18  |20:18 13 19:51 (HSK 8694 TLF) | 19:07 | 17:03 ]16:21 24 15:40 (HSK HR12) | 16:24 13  15:46 (HSK HR12)
31 | 05:46 | 06:34 19:37 (HSK 8694 TLF) | | 07:15 | | 08:31 15:36 (HSK HR12)
| 21:16 | 20:16 11 19:48 (HSK 8694 TLF) | | 17:01 | | 16:25 11 15:47 (HSK HR12)
Sonnenscheinstunden | 500 | 453 | 381 | 332 | 268 | 246
astr.max.mdogl.Beschattung | | 77 | 222 | 271 | 450 | 435
Red.Sonnenscheinwahrsch. | | 0,40 | 0,32 | 0,29 | 0,23 | 0,17
Reduktion Betriebsdauer | | 0,96 | 0,96 | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | | 0,69 | 0,71 | 0,70 | 0,66 | 0,66
Gesamte Reduktion | | 0,26 | 0,22 | 0,19 | 0,14 | 0,11
Met.wahrsch.Beschattung | | 20 | 48 | 53 | 64 | 46
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
.
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Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN35 - Meerhof, Elsterweg 2

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421

JJanuar |Februar IMarz 1April IMai JJuni

1]08:31 15:22 (HSK HRO5) | 08:05 07:12 07:03 19:07 (HSK MEO8b) | 05:59 05:14 20:58 (HSK 9990371 D3;

16:26 22 15:44 (HSK HRO5; 18:04 19:57 18 19:25 (HSK MEO8b) | 20:47 21:32 2 21:00 (HSK 9990371 D3;

2] 08:31 15:23 (HSK HRO5; 07:10 07:00 19:08 (HSK MEO8b) | 05:57 05:13 20:58 (HSK 9990371 D3;

16:27 22 15:45 (HSK HRO5; 18:06 19:59 16 19:24 (HSK MEO8b) | 20:49 21:33 3 21:01 (HSK 9990371 D3;

308:31 15:22 (HSK HRO5; 16:43 (HSK HRO3) | 07:08 17:39 (HSK 8694 TLF) | 06:58 19:09 (HSK MEO8b) | 05:55 05:13 20:58 (HSK 9990371 D3;

16:28 23 15:45 (HSK HRO5; 16:46 (HSK HRO3) | 18:07 3 17:42 (HSK 8694 TLF) | 20:00 12 19:21 (HSK MEO8b) | 20:50 21:34 4 21:02 (HSK 9990371 D3;

4] 08:31 15:23 (HSK HRO5; 16:40 (HSK HRO3) | 07:06 17:36 (HSK 8694 TLF) | 06:56 19:12 (HSK MEO8b) | 05:53 05:12 20:58 (HSK 9990371 D3;

16:29 23 15:46 (HSK HROS5; 16:50 (HSK HRO3) | 18:09 8 17:44 (HSK 8694 TLF) | 20:02 5 19:17 (HSK MEO8b) | 20:52 21:35 4 21:02 (HSK 9990371 D3;

5] 08:30 15:24 (HSK HRO5; 16:38 (HSK HRO3) | 07:04 17:35 (HSK 8694 TLF) | 06:54 05:51 05:11 20:58 (HSK 9990371 D3;

16:30 23 15:47 (HSK HRO5; 16:51 (HSK HRO3) | 18:11 11 17:46 (HSK 8694 TLF) | 20:04 20:53 21:36 6 21:04 (HSK 9990371 D3;

6] 08:30 15:23 (HSK HRO5; 16:36 (HSK HRO3) | 07:01 17:33 (HSK 8694 TLF) | 06:51 05:49 05:11 20:58 (HSK 9990371 D3;

16:32 24 15:47 (HSK HRO5; 16:53 (HSK HRO3) | 18:13 14 17:47 (HSK 8694 TLF) | 20:05 20:55 21:37 6 21:04 (HSK 9990371 D3;

71 08:30 15:24 (HSK HRO5; 16:35 (HSK HRO3) | 06:59 17:32 (HSK 8694 TLF) | 06:49 05:48 05:10 20:59 (HSK 9990371 D3;

16:33 24 15:48 (HSK HROS5; 16:55 (HSK HRO3) | 18:14 17 17:49 (HSK 8694 TLF) | 20:07 20:57 21:38 6  21:05 (HSK 9990371 D3;

808:29 15:24 (HSK HRO5; 16:34 (HSK HRO3) | 06:57 17:31 (HSK 8694 TLF) | 06:47 05:46 05:10 20:59 (HSK 9990371 D3;

16:34 24 15:48 (HSK HRO5; 16:56 (HSK HRO3) | 18:16 20  17:51 (HSK 8694 TLF) | 20:09 20:58 21:39 8  21:07 (HSK 9990371 D3;

9| 08:29 15:24 (HSK HRO5; 16:35 (HSK HRO3) | 06:55 17:31 (HSK 8694 TLF) | 06:45 05:44 05:09 20:59 (HSK 9990371 D3;

16:35 24 15:48 (HSK HRO5; 16:57 (HSK HRO3) | 18:18 21 17:52 (HSK 8694 TLF) | 20:10 21:00 21:40 8  21:07 (HSK 9990371 D3;

10 | 08:28 15:25 (HSK HRO5; 16:34 (HSK HRO3) | 06:53 17:30 (HSK 8694 TLF) | 06:42 05:43 05:09 20:59 (HSK 9990371 D3;

16:37 24 15:49 (HSK HRO5; 16:58 (HSK HRO3) | 18:20 21 17:51 (HSK 8694 TLF) | 20:12 21:01 21:40 9  21:08 (HSK 9990371 D3;

11| 08:28 15:26 (HSK HRO5; 16:34 (HSK HRO3) | 06:50 17:31 (HSK 8694 TLF) | 06:40 19:44 (HSK MEO8a) | 05:41 05:08 21:00 (HSK 9990371 D3;

16:38 23 15:49 (HSK HRO5; 16:58 (HSK HRO3) | 18:21 20  17:51 (HSK 8694 TLF) | 20:14 4 19:48 (HSK MEO8a) | 21:03 21:41 9  21:09 (HSK 9990371 D3;

12 | 08:27 15:26 (HSK HRO5; 16:34 (HSK HRO3) | 06:48 17:31 (HSK 8694 TLF) | 06:38 19:42 (HSK MEO8a) | 05:39 05:08 21:00 (HSK 9990371 D3;

16:40 23 15:49 (HSK HRO5; 16:58 (HSK HRO3) | 18:23 19  17:50 (HSK 8694 TLF) | 20:15 8 19:50 (HSK MEO8a) | 21:05 21:42 9  21:09 (HSK 9990371 D3;

13| 08:26 15:26 (HSK HRO5; 16:34 (HSK HRO3) | 06:46 17:31 (HSK 8694 TLF) | 06:36 19:40 (HSK MEO8a) | 05:38 05:08 21:00 (HSK 9990371 D3;

16:41 23 15:49 (HSK HRO5; 16:58 (HSK HRO3) | 18:25 17 17:48 (HSK 8694 TLF) | 20:17 10 19:50 (HSK MEO8a) | 21:06 21:42 9  21:09 (HSK 9990371 D3;

14 | 08:26 15:27 (HSK HRO5; 16:34 (HSK HRO3) | 06:44 17:33 (HSK 8694 TLF) | 06:34 19:40 (HSK MEO8a) | 05:36 05:07 21:01 (HSK 9990371 D3;

16:43 23 15:50 (HSK HRO5; 16:57 (HSK HRO3) | 18:27 14 17:47 (HSK 8694 TLF) | 20:19 12 19:52 (HSK MEO8a) | 21:08 21:43 9 21:10 (HSK 9990371 D3;

15| 08:25 15:27 (HSK HRO5; 16:34 (HSK HRO3) | 06:41 17:35 (HSK 8694 TLF) | 06:31 19:39 (HSK MEO8a) | 05:35 05:07 21:01 (HSK 9990371 D3;

16:44 23 15:50 (HSK HRO5; 16:57 (HSK HRO3) | 18:28 10  17:45 (HSK 8694 TLF) | 20:20 15 19:54 (HSK MEO8a) | 21:09 21:44 10 21:11 (HSK 9990371 D3,

16 | 08:24 15:28 (HSK HRO5; 16:35 (HSK HRO3) | 06:39 06:29 19:39 (HSK MEO8a) | 05:33 05:07 21:01 (HSK 9990371 D3;

16:46 22 15:50 (HSK HRO5; 16:56 (HSK HRO3) | 18:30 20:22 16 19:55 (HSK MEO8a) | 21:11 21:44 10 21:11 (HSK 9990371 D3,

17 | 08:23 15:29 (HSK HRO5; 16:36 (HSK HRO3) | 06:37 06:27 19:39 (HSK MEO8a) | 05:32 05:07 21:02 (HSK 9990371 D3;

16:47 21 15:50 (HSK HRO5; 16:56 (HSK HRO3) | 18:32 20:24 18 19:57 (HSK MEO8a) | 21:12 21:45 10 21:12 (HSK 9990371 D3,

18 | 08:22 15:30 (HSK HRO5; 16:37 (HSK HRO3) | 06:35 06:25 19:39 (HSK MEO8a) | 05:30 05:07 21:02 (HSK 9990371 D3;

16:49 20 15:50 (HSK HRO5; 16:54 (HSK HRO3) | 18:33 20:25 19 19:58 (HSK MEO8a) | 21:14 21:45 10 21:12 (HSK 9990371 D3,

19 | 08:21 15:31 (HSK HRO5; 16:39 (HSK HRO3) | 06:32 06:23 19:39 (HSK MEO8a) | 05:29 05:07 21:02 (HSK 9990371 D3;

16:50 18 15:49 (HSK HRO5; 16:53 (HSK HRO3) | 18:35 20:27 18 19:57 (HSK MEO8a) | 21:15 21:45 10 21:12 (HSK 9990371 D3,

20 | 08:20 15:32 (HSK HRO5; 16:41 (HSK HRO3) | 06:30 06:21 19:40 (HSK MEO8a) | 05:27 05:07 21:02 (HSK 9990371 D3;

16:52 17 15:49 (HSK HRO5; 16:50 (HSK HRO3) | 18:37 20:29 16 19:56 (HSK MEO8a) | 21:17 21:46 10 21:12 (HSK 9990371 D3,

21 08:19 15:34 (HSK HRO5; 06:28 06:19 19:41 (HSK MEO8a) | 05:26 05:07 21:02 (HSK 9990371 D3;

16:54 15 15:49 (HSK HRO5; 18:38 20:30 14 19:55 (HSK MEO8a) | 21:18 21:46 10 21:12 (HSK 9990371 D3,

22| 08:18 15:35 (HSK HRO5; 06:25 06:17 19:42 (HSK MEO8a) | 05:25 05:08 21:03 (HSK 9990371 D3;

16:55 12 15:47 (HSK HRO5; 18:40 20:32 1 19:53 (HSK MEO8a) | 21:19 21:46 10 21:13 (HSK 9990371 D3,

23] 08:17 15:38 (HSK HRO5; 06:23 18:13 (HSK MEO8b) | 06:15 19:46 (HSK MEO8a) | 05:24 05:08 21:03 (HSK 9990371 D3;

16:57 7 15:45 (HSK HRO5; 18:42 3 18:16 (HSK MEO8b) | 20:34 3 19:49 (HSK MEO8a) | 21:21 21:46 10 21:13 (HSK 9990371 D3,

24| 08:16 06:21 18:11 (HSK MEO8b) | 06:12 05:22 05:08 21:03 (HSK 9990371 D3;

16:59 18:43 7 18:18 (HSK MEO8b) | 20:35 21:22 21:46 10 21:13 (HSK 9990371 D3,

25| 08:15 06:19 18:10 (HSK MEO8b) | 06:10 05:21 05:08 21:04 (HSK 9990371 D3;

17:01 18:45 10 18:20 (HSK MEO8b) | 20:37 21:23 21:46 10 21:14 (HSK 9990371 D3,

26| 08:13 06:16 18:09 (HSK MEO8b) | 06:08 05:20 05:09 21:03 (HSK 9990371 D3;

17:02 18:47 13 18:22 (HSK MEO8b) | 20:39 21:25 21:47 10 21:13 (HSK 9990371 D3,

27| 08:12 06:14 18:07 (HSK MEO8b) | 06:06 05:19 05:09 21:03 (HSK 9990371 D3;

17:04 18:49 16 18:23 (HSK MEO8b) | 20:40 21:26 21:46 10 21:13 (HSK 9990371 D3,

28] 08:11 06:12 18:07 (HSK MEO8b) | 06:04 05:18 05:10 21:04 (HSK 9990371 D3;

17:06 18:50 18 18:25 (HSK MEO8b) | 20:42 21:27 21:46 9  21:13 (HSK 9990371 D3;

29 | 08:09 07:09 19:07 (HSK MEO8b) | 06:03 05:17 05:10 21:03 (HSK 9990371 D3;

17:08 19:52 20 19:27 (HSK MEO8b) | 20:44 21:28 21:46 10 21:13 (HSK 9990371 D3,

30 | 08:08 07:07 19:06 (HSK MEO8b) | 06:01 05:16 05:11 21:04 (HSK 9990371 D3;

17:09 19:54 20 19:26 (HSK MEO8b) | 20:45 21:30 21:46 9  21:13 (HSK 9990371 D3;

31| 08:06 07:05 19:07 (HSK MEO8b; 05:15 20:58 (HSK 9990371 D3)
17:11 19:55 19 19:26 (HSK MEO8b; 21:31 1 20:59 (HSK 9990371 D3)
Sonnenscheinstunden 261 278 367 415 483 497

astr.max.mogl.Beschattung 480 330 321 215 1 250
Red.Sonnenscheinwahrsch. 0,19 0,32 0,28 0,36 0,43 0,34
Reduktion Betriebsdauer 0,96 0,96 0,96 0,96 0,96 0,96
Reduktion Windrichtung 0,66 0,70 0,70 0,69 0,64 0,64
Gesamte Reduktion 0,12 0,22 0,19 0,24 0,26 0,21
Met.wahrsch.Beschattung 57 72 61 52 0 52

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN35 - Meerhof, Elsterweg 2

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421

1auli |August | September |Oktober INovember |Dezember

1]05:11 21:04 (HSK 9990371 D3) | 05:47 06:36 19:43 (HSK MEO8a) | 07:24 18:10 (HSK 8694 TLF) | 07:17 16:04 (HSK HRO3) | 08:07 15:08 (HSK HRO5;

21:46 9  21:13 (HSK 9990371 D3) | 21:15 4 19:47 (HSK MEO8a) 19  18:29 (HSK 8694 TLF) | 17:00 23 16:27 (HSK HRO3) | 16:20 23 15:31 (HSK HRO5;

2] 05:12 21:04 (HSK 9990371 D3) | 05:49 18:10 (HSK 8694 TLF) | 07:19 16:03 (HSK HRO3) | 08:09 15:08 (HSK HRO5;

21:45 8  21:12 (HSK 9990371 D3) | 21:13 19  18:29 (HSK 8694 TLF) | 16:58 23 16:26 (HSK HRO3) | 16:19 23 15:31 (HSK HRO5;

305:13 21:04 (HSK 9990371 D3) | 05:50 18:08 (HSK 8694 TLF) | 07:21 16:04 (HSK HRO3) | 08:10 15:08 (HSK HRO5;

21:45 8  21:12 (HSK 9990371 D3) | 21:11 21 18:29 (HSK 8694 TLF) | 16:56 21 16:25 (HSK HRO3) | 16:19 24 15:32 (HSK HROS;

4| 05:14 21:05 (HSK 9990371 D3) | 05:52 18:08 (HSK 8694 TLF) | 07:22 16:05 (HSK HRO3) | 08:11 15:08 (HSK HRO5;

21:45 7 21:12 (HSK 9990371 D3) | 21:10 21 18:29 (HSK 8694 TLF) | 16:54 19 16:24 (HSK HRO3) | 16:18 24 15:32 (HSK HROS;

5] 05:14 21:05 (HSK 9990371 D3) | 05:53 18:08 (HSK 8694 TLF) | 07:24 16:06 (HSK HRO3) | 08:13 15:09 (HSK HRO5;

21:44 7 21:12 (HSK 9990371 D3) | 21:08 21 18:29 (HSK 8694 TLF) | 16:53 17 16:23 (HSK HRO3) | 16:18 24 15:33 (HSK HROS;

6] 05:15 21:04 (HSK 9990371 D3) | 05:55 18:08 (HSK 8694 TLF) | 07:26 16:08 (HSK HRO3) | 08:14 15:10 (HSK HRO5;

21:44 7 21:11 (HSK 9990371 D3) | 21:06 18  18:26 (HSK 8694 TLF) | 16:51 13 16:21 (HSK HRO3) | 16:17 23 15:33 (HSK HRO5;

7]05:16 21:05 (HSK 9990371 D3) | 05:56 18:08 (HSK 8694 TLF) | 07:28 16:10 (HSK HRO3) | 08:15 15:10 (HSK HRO5;

21:43 5 21:10 (HSK 9990371 D3) | 21:04 16  18:24 (HSK 8694 TLF) | 16:49 9 16:19 (HSK HRO3) | 16:17 23 15:33 (HSK HRO5;

805:17 21:05 (HSK 9990371 D3) | 05:58 19:08 (HSK MEO8b; 18:09 (HSK 8694 TLF) | 07:29 16:15 (HSK HRO3) | 08:16 15:11 (HSK HRO5;

21:43 5 21:10 (HSK 9990371 D3) | 21:03 4 19:12 (HSK MEO8b; 13 18:22 (HSK 8694 TLF) | 16:48 1 16:16 (HSK HRO3) | 16:17 23 15:34 (HSK HRO5;

9] 05:18 21:05 (HSK 9990371 D3) | 06:00 19:03 (HSK MEO8b; 18:10 (HSK 8694 TLF) | 07:31 08:18 15:11 (HSK HRO5;

21:42 5 21:10 (HSK 9990371 D3) | 21:01 12 19:15 (HSK MEO8b; 10  18:20 (HSK 8694 TLF) | 16:46 16:16 23 15:34 (HSK HRO5;

10 | 05:19 21:05 (HSK 9990371 D3) | 06:01 19:02 (HSK MEO8b; 18:12 (HSK 8694 TLF) | 07:33 08:19 15:12 (HSK HRO5;

21:41 4 21:09 (HSK 9990371 D3) | 20:59 15 19:17 (HSK MEO8b; 5 18:17 (HSK 8694 TLF) | 16:44 16:16 22 15:34 (HSK HRO5;

11| 05:20 21:06 (HSK 9990371 D3) | 06:03 19:00 (HSK MEO8b; 07:35 08:20 15:12 (HSK HRO5;

21:40 2 21:08 (HSK 9990371 D3) | 20:57 17 19:17 (HSK MEO8b; 16:43 16:16 23 15:35 (HSK HRO5;

12| 05:21 21:06 (HSK 9990371 D3) | 06:04 18:59 (HSK MEO8b; 07:36 08:21 15:13 (HSK HRO5;

21:40 2 21:08 (HSK 9990371 D3) | 20:55 19 19:18 (HSK MEO8b; 16:41 16:16 22 15:35 (HSK HRO5;

13| 05:22 06:06 18:57 (HSK MEO8b; 07:38 08:22 15:13 (HSK HRO5;

21:39 20:53 20 19:17 (HSK MEO8b; 16:40 16:16 22 15:35 (HSK HRO5;

14| 05:23 06:07 18:57 (HSK MEO8b) 07:40 08:23 15:14 (HSK HRO5;

21:38 20:51 20 19:17 (HSK MEO8b; 16:38 16:16 22 15:36 (HSK HRO5;

15 | 05:24 06:09 18:56 (HSK MEO8b) 07:42 08:24 15:15 (HSK HRO5;

21:37 20:49 19 19:15 (HSK MEO8b; 16:37 16:16 21 15:36 (HSK HRO5;

16 | 05:25 06:11 18:57 (HSK MEO8b) 07:43 08:24 15:15 (HSK HRO5;

21:36 20:47 16 19:13 (HSK MEO8b; 16:36 16:16 21 15:36 (HSK HRO5;

17 | 05:27 06:12 18:57 (HSK MEO8b; 07:45 08:25 15:16 (HSK HRO5;

21:35 20:45 14 19:11 (HSK MEO8b; 16:34 16:16 21 15:37 (HSK HRO5;

18 | 05:28 06:14 18:57 (HSK MEO8b; 07:47 08:26 15:16 (HSK HRO5;

21:34 20:43 11 19:08 (HSK MEO08b; 16:33 16:17 21 15:37 (HSK HRO5;

19 | 05:29 06:15 18:58 (HSK MEO8b) 07:48 15:13 (HSK HRO5) | 08:27 15:17 (HSK HRO5;

21:33 20:41 8 19:06 (HSK MEO8b) 16:32 7 15:20 (HSK HRO5) | 16:17 20 15:37 (HSK HROS;

20 | 05:30 06:17 19:50 (HSK MEO8a; 18:59 (HSK MEO8b) 07:50 15:10 (HSK HRO5) | 08:27 15:18 (HSK HRO5;

21:31 20:39 6 19:56 (HSK MEO8a; 4 19:03 (HSK MEO08b; 16:30 12 15:22 (HSK HRO5) | 16:17 20 15:38 (HSK HROS;

21 05:32 06:18 19:47 (HSK MEO8a; 07:52 15:09 (HSK HRO5) | 08:28 15:18 (HSK HRO5;

21:30 20:37 11 19:58 (HSK MEO8a; 16:29 15 15:24 (HSK HRO5) | 16:18 20 15:38 (HSK HROS;

22| 05:33 06:20 19:45 (HSK MEO8a; 17:11 (HSK HRO3) | 07:53 15:08 (HSK HRO5) | 08:29 15:19 (HSK HRO5;

21:29 20:35 15  20:00 (HSK MEO8a) 1 2 (HSK HRO3) | 16:28 17 15:25 (HSK HRO5) | 16:18 20 15:39 (HSK HROS;

23] 05:34 06:22 19:43 (HSK MEO8a; 17:09 (HSK HRO3) | 07:55 15:08 (HSK HRO5) | 08:29 15:19 (HSK HRO5;

21:28 20:33 17 20:00 (HSK MEO8a) 15 4 (HSK HRO3) | 16:27 18 15:26 (HSK HRO5) | 16:19 20 15:39 (HSK HROS;

24| 05:36 06:23 19:43 (HSK MEO8a; 6 (HSK HRO3) | 07:57 15:08 (HSK HRO5) | 08:29 15:19 (HSK HRO5;

21:26 20:31 18  20:01 (HSK MEO8a) 18 17:24 (HSK HRO3) | 16:26 20 15:28 (HSK HRO5) | 16:19 20 15:39 (HSK HROS;

25| 05:37 06:25 19:42 (HSK MEO8a; 5 (HSK HRO3) | 07:58 15:07 (HSK HRO5) | 08:30 15:20 (HSK HRO5;

21:25 20:29 19  20:01 (HSK MEO8a) 20 5 (HSK HRO3) | 16:25 21 15:28 (HSK HRO5) | 16:20 21 15:41 (HSK HRO5;

26 | 05:38 06:26 19:42 (HSK MEO8a; 16:04 (HSK HRO3) | 08:00 15:07 (HSK HRO5) | 08:30 15:20 (HSK HRO5;

21:24 20:27 18  20:00 (HSK MEO8a) 22 6 (HSK HRO3) | 16:24 22 15:29 (HSK HRO5) | 16:20 21 15:41 (HSK HRO5;

27| 05:40 06:28 19:41 (HSK MEO8a; )4 (HSK HRO3) | 08:01 15:07 (HSK HRO5) | 08:30 15:20 (HSK HRO5;

21:22 20:24 16 19:57 (HSK MEO8a; 23 16:27 (HSK HRO3) | 16:23 23 15:30 (HSK HRO5) | 16:21 21 15:41 (HSK HRO5;

28| 05:41 06:30 19:41 (HSK MEO8a; 18:16 (HSK 8694 TLF) )3 (HSK HR03) | 08:03 15:07 (HSK HRO5) | 08:31 15:20 (HSK HRO5;

21:21 20:22 14 19:55 (HSK MEO8a; 9  18:25 (HSK 8694 TLF) 24 7 (HSK HRO3) | 16:22 23 15:30 (HSK HRO5) | 16:22 22 15:42 (HSK HRO5;

29 | 05:43 06:31 19:40 (HSK MEO8a; 18:14 (HSK 8694 TLF) 16:03 (HSK HRO3) | 08:04 15:07 (HSK HRO5) | 08:31 15:21 (HSK HRO5;

21:19 20:20 13 19:53 (HSK MEO8a; 13 18:27 (HSK 8694 TLF) 24 7 (HSK HRO3) | 16:22 24 15:31 (HSK HRO5) | 16:23 21 15:42 (HSK HRO5;

30 | 05:44 06:33 19:41 (HSK MEO8a; 18:11 (HSK 8694 TLF) )3 (HSK HR03) | 08:06 15:07 (HSK HRO5) | 08:31 15:21 (HSK HRO5;

21:18 20:18 10 19:51 (HSK MEO8a; 17 18:28 (HSK 8694 TLF) 24 7 (HSK HRO3) | 16:21 23 15:30 (HSK HRO5) | 16:24 22 15:43 (HSK HRO5;

31| 05:46 06:34 19:41 (HSK MEO8a; 16:03 (HSK HRO3; 08:31 15:22 (HSK HRO5;

21:16 20:16 7 19:48 (HSK MEO8a; 24 16:27 (HSK HRO3; 16:25 22 15:44 (HSK HRO5;

Sonnenscheinstunden 500 453 381 268 246

astr.max.mogl.Beschattung 69 164 222 368 351 675
Red.Sonnenscheinwahrsch. 0,39 0,40 0,32 0,29 0,23 0,17
Reduktion Betriebsdauer 0,96 0,96 0,96 0,96 0,96 0,96
Reduktion Windrichtung 0,64 0,68 0,70 0,70 0,67 0,66
Gesamte Reduktion 0,24 0,26 0,22 0,19 0,15 0,11
Met.wahrsch.Beschattung 16 43 48 71 51 72

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

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

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN36 - Meerhof, Drosselgasse 18

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe

249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
|Januar |Februar | Méarz 1April IMai 1Juni
1]08:31 14:49 (HSK HRO5) | 08:05 16:12 (HSK HRO3) | 07:12 | 07:03 19:06 (HSK MEO8b) | 05:59 19:46 (HSK MEO8a) | 05:14
116:26 26  15:15 (HSK HRO5) | 17:13 24  16:36 (HSK HRO3) | 18:04 119:57 24  19:30 (HSK MEO8b) | 20:47 22  20:08 (HSK MEO8a) | 21:32
2108:31 14:50 (HSK HRO5) | 08:03 16:12 (HSK HRO3) | 07:10 | 07:00 19:05 (HSK MEO8b) | 05:57 19:46 (HSK MEOSa) | 05:13
116:27 26  15:16 (HSK HRO5) | 17:15 24  16:36 (HSK HRO3) | 18:06 119:59 25  19:30 (HSK MEO8b) | 20:49 21  20:07 (HSK MEO8a) | 21:33
3108:31 14:50 (HSK HRO5) | 08:02 16:11 (HSK HRO3) | 07:08 17:28 (HSK 8694 TLF) | 06:58 19:04 (HSK MEO8b) | 05:55 19:46 (HSK MEOSa) | 05:13
| 16:28 25  15:15 (HSK HRO5) | 17:17 26 16:37 (HSK HRO3) | 18:07 11 17:39 (HSK 8694 TLF) | 20:00 30 19:34 (HSK MEQ7) | 20:50 20  20:06 (HSK MEO8a) | 21:34
4]08:31 14:51 (HSK HRO5) | 08:00 16:11 (HSK HRO3) | 07:06 17:26 (HSK 8694 TLF) | 06:56 19:04 (HSK MEO8b) | 05:53 19:48 (HSK MEO8a) | 05:12
| 16:29 25  15:16 (HSK HROS5) | 17:19 27  16:38 (HSK HRO3) | 18:09 16 17:42 (HSK 8694 TLF) | 20:02 32 19:36 (HSK MEOQ7) | 20:52 18  20:06 (HSK MEO8a) | 21:35
5 | 08:30 14:52 (HSK HRO5) | 07:59 16:10 (HSK HRO03) | 07:04 17:24 (HSK 8694 TLF) | 06:54 19:04 (HSK MEO8b) | 05:51 19:49 (HSK MEO8a) | 05:11
116:30 24  15:16 (HSK HRO5) | 17:20 29  16:39 (HSK HRO3) | 18:11 19  17:43 (HSK 8694 TLF) | 20:04 34  19:38 (HSK MEO7) | 20:53 19  20:25 (HSK ME09) | 21:36
6 | 08:30 14:52 (HSK HRO5) | 07:57 16:10 (HSK HRO3) | 07:01 17:22 (HSK 8694 TLF) | 06:51 19:04 (HSK MEO8b) | 05:49 19:50 (HSK MEO8a) | 05:11
116:32 24  15:16 (HSK HRO5) | 17:22 29  16:39 (HSK HRO3) | 18:13 25 17:47 (HSK MEO1) | 20:05 36  19:40 (HSK MEO7) | 20:55 20  20:26 (HSK ME09) | 21:37
7108:30 14:54 (HSK HRO5) | 07:55 16:10 (HSK HRO3) | 06:59 17:21 (HSK 8694 TLF) | 06:49 19:05 (HSK MEO8b) | 05:48 19:53 (HSK MEO8a) | 05:10
116:33 23 15:17 (HSK HRO5) | 17:24 29  16:39 (HSK HRO3) | 18:14 28 37 19:42 (HSK MEO7) | 20:57 16  20:27 (HSK MEO9) | 21:38
8] 08:29 14:54 (HSK HRO5) | 07:53 16:10 (HSK HRO3) | 06:57 19:04 (HSK MEO8b) | 05:46 20:16 (HSK MEO09) | 05:10
| 16:34 22 15:16 (HSK HRO5) | 17:26 29  16:39 (HSK HRO3) | 18:16 30 - 37 19:41 (HSK MEQ7) | 20:58 13 20:29 (HSK ME09) | 21:39
9] 08:29 14:55 (HSK HRO5) | 07:52 16:11 (HSK HRO3) | 06:55 17:20 (HSK 8694 TLF) | 06:45 19:05 (HSK MEO8b) | 05:44 20:15 (HSK ME09) | 05:09
| 16:35 21 15:16 (HSK HROS) | 17:28 29  16:40 (HSK HRO3) | 18:18 33 17:53 (HSK MEO1) | 20:10 36 19:41 (HSK MEQ7) | 21:00 16 20:31 (HSK ME09) | 21:40
10 | 08:28 14:56 (HSK HRO5) | 07:50 16:11 (HSK HRO3) | 06:53 17:19 (HSK 8694 TLF) | 06:42 19:07 (HSK MEO8b) | 05:43 20:15 (HSK ME09) | 05:09
116:37 20  15:16 (HSK HRO5) | 17:30 28  16:39 (HSK HRO3) | 18:20 35 17:54 (HSK MEO1) | 20:12 34 19:41 (HSK MEO7) | 21:01 18  20:33 (HSK ME09) | 21:40
11]08:28 14:57 (HSK HRO5) | 07:48 16:11 (HSK HRO3) | 06:50 17:19 (HSK 8694 TLF) | 06:40 19:08 (HSK MEO8b) | 05:41 20:14 (HSK ME09) | 05:08
116:38 19  15:16 (HSK HRO5) | 17:31 28  16:39 (HSK HRO3) | 18:21 35 17:54 (HSK MEO1) | 20:14 32 19:40 (HSK MEO7) | 21:03 19  20:33 (HSK ME09) | 21:41
12 | 08:27 14:58 (HSK HRO05) | 07:46 16:12 (HSK HRO3) | 06:48 17:19 (HSK 8694 TLF) | 06:38 19:12 (HSK MEO8b) | 05:39 20:14 (HSK ME09) | 05:08
116:40 17  15:15 (HSK HRO5) | 17:33 27  16:39 (HSK HRO3) | 18:23 35 : 23 19:39 (HSK MEO7) | 21:05 21  20:35 (HSK MEO9) | 21:42
13 | 08:26 14:59 (HSK HRO5) | 07:45 16:12 (HSK HRO3) | 06:46 19:22 (HSK MEO7) | 05:38 20:14 (HSK MEO09) | 05:08
| 16:41 16  15:15 (HSK HRO5) | 17:35 26 16:38 (HSK HRO3) | 18:25 34 : 15 19:37 (HSK MEQ7) | 21:06 21 20:35 (HSK ME09) | 21:43
14 | 08:26 15:01 (HSK HRO5) | 07:43 16:13 (HSK HRO3) | 06:44 17:19 (HSK 8694 TLF) | 06:34 19:23 (HSK MEQ7) | 05:36 20:14 (HSK ME09) | 05:07
| 16:43 13 15:14 (HSK HRO5) | 17:37 24 16:37 (HSK HRO3) | 18:27 33 17:52 (HSK MEO1) | 20:19 13 19:36 (HSK MEQ7) | 21:08 21 20:35 (HSK ME09) | 21:43
15 | 08:25 15:03 (HSK HRO5) | 07:41 16:14 (HSK HRO3) | 06:41 17:20 (HSK 8694 TLF) | 06:31 19:25 (HSK MEO7) | 05:35 20:14 (HSK ME09) | 05:07
| 16:44 9 15:12 (HSK HRO5) | 17:39 22  16:36 (HSK HRO3) | 18:28 31 17:51 (HSK MEO1) | 20:20 8  19:33 (HSK MEO7) [ 21:09 21 20:35 (HSK ME09) | 21:44
16 | 08:24 15:07 (HSK HRO5) | 07:39 16:16 (HSK HRO3) | 06:39 17:21 (HSK 8694 TLF) | Of | 05:33 20:14 (HSK ME09) | 05:07
| 16:46 2 15:09 (HSK HRO5) | 17:40 19  16:35 (HSK HRO3) | 18:30 28 17:49 (HSK MEO1) | 20:22 |21:11 21 20:35 (HSK MEO9) | 21:44
17 | 08:23 | 07:37 16:18 (HSK HRO3) | 06:37 17:22 (HSK 8694 TLF) | 06:27 ] 05:32 20:15 (HSK MEO09) | 05:07
| 16:47 |17:42 15  16:33 (HSK HRO3) | 18:32 21 17:45 (HSK MEO1) | 20:24 |21:12 20 20:35 (HSK MEO9) | 21:45
18 | 08:22 1 07:35 16:21 (HSK HRO3) | 06:35 17:25 (HSK 8694 TLF) | 06:25 ] 05:30 20:14 (HSK MEO09) | 05:07
| 16:49 | 17:44 8  16:29 (HSK HRO3) | 18:33 11 17:36 (HSK 8694 TLF) | 20:25 | 21:14 20 20:34 (HSK ME09) | 21:45
19 | 08:21 1 07:33 | 06:32 ] 06:23 19:54 (HSK MEO8a) | 05:29 20:15 (HSK ME09) | 05:07
| 16:51 | 17:46 | 18:35 | 20:27 6  20:00 (HSK MEO8a) | 21:15 19  20:34 (HSK MEO9) | 21:45
20 | 08:20 | 07:31 | 06:30 | 06:21 19:52 (HSK MEO8a) | 05:27 20:16 (HSK ME09) | 05:07
| 16:52 | 17:48 | 18:37 ]20:29 10  20:02 (HSK MEO8a) | 21:17 18  20:34 (HSK MEQ9) | 21:46
21| 08:19 | 07:29 | 06:28 | 06: 19:50 (HSK MEO8a) | 05:26 20:17 (HSK ME09) | 05:07
| 16:54 | 17:50 | 18:38 | 20 14 20:04 (HSK MEO8a) | 21:18 16  20:33 (HSK ME09) | 21:46
22 08:18 | 07:27 | 06:25 | 06: 19:49 (HSK MEO8a) | 05:25 20:18 (HSK MEO09) | 05:08
| 16:55 | 17:51 | 18:40 | 20 16  20:05 (HSK MEOBa) | 21:19 15  20:33 (HSK ME09) | 21:46
23 08:17 | 07:25 ] 06:23 | 06: 19:47 (HSK MEO8a) | 05:24 20:19 (HSK MEO09) | 05:08
| 16:57 | 17:53 | 18:42 | 20  20:07 (HSK MEO8a) | 21:21 13 20:32 (HSK ME09) | 21:46
241 08:16 1 07:23 ] 06:21 19:47 (HSK MEO8a) | 05:22 20:19 (HSK ME09) | 05:08
| 16:59 | 17:55 | 18:43 21 20:08 (HSK MEO8a) | 21:22 11 20:30 (HSK MEO9) | 21:46
25 | 08:15 | 07:21 | 06:19 19:46 (HSK MEO8a) | 05:21 20:21 (HSK ME09) | 05:08
| 17:01 | 17:57 | 18:45 24 20:10 (HSK MEOSa) | 21:23 7 20:28 (HSK MEO9) | 21:47
26| 08:13 | 07:19 | 06:16 19:45 (HSK MEO8a) | 05:20 | 05:09
| 17:02 | 17:59 | 18:47 25  20:10 (HSK MEO8a) | 21:25 | 21:47
271 08:12 16:21 (HSK HRO3) | 07:17 | 06:14 18:15 (HSK MEO8b) | 06: 19:45 (HSK MEO8a) | 05:19 1 05:09
| 17:04 4 16:25 (HSK HRO3) | 18:00 | 18:49 8 18:23 (HSK MEO8b) | 20:40 25  20:10 (HSK MEO8a) | 21:26 | 21:46
28 | 08:11 16:17 (HSK HRO3) | 07:14 ] 06:12 18:12 (HSK MEO8b) | 06:04 19:45 (HSK MEO8a) | 05:18 1 05:10
| 17:06 12 16:29 (HSK HRO3) | 18:02 | 18:50 13 18:25 (HSK MEO8b) | 20:42 24 20:09 (HSK MEO8a) | 21:27 | 21:46
29 | 08:09 16:16 (HSK HR03) | | 07:09 19:10 (HSK MEO8b) | 06:03 19:45 (HSK MEO8a) | 05:17 | 05:10
117:08 16  16:32 (HSK HRO3) | |19:52 17 10:27 (HSK MEOSD) | 20:44 24  20:09 (HSK MEO8a) | 21:28 | 21:46
30 | 08:08 16:14 (HSK HRO3) | | 07:07 19:08 (HSK MEO8b) | 06:01 19:46 (HSK MEO8a) | 05:16 ] 05:11
117:09 19  16:33 (HSK HRO3) | ]19:54 20 19:28 (HSK MEO8b) | 20:45 23 20:09 (HSK MEO8a) | 21:30 | 21:46
31| 08:06 16:13 (HSK HRO3) | | 07:05 19:07 (HSK MEO8D) | | 05:15 |
117:11 21 16:34 (HSK HRO3) | |19:55 22 19:29 (HSK MEO8b) | | 21:31 |
Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497
astr.max.mdogl.Beschattung | 384 | 443 | 505 | 648 | 446 |
Red.Sonnenscheinwahrsch. | 0,19 | 0,32 | 0,28 | 0,36 | 0,43 |
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | 0,96 |
Reduktion Windrichtung | 0,66 | 0,69 | 0,70 | 0,69 | 0,66 |
Gesamte Reduktion | 0,12 | 0,21 | 0,19 | 0,24 | 0,27 |
Met.wahrsch.Beschattung | 46 | 95 | 96 | 156 | 122 |

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

Tag im Monat

Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenende

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

17.02.2025 23:00 / 25

windr



Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN36 - Meerhof, Drosselgasse 18

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSw W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
1Juli |August | September | Oktober INovember |Dezember
1]05:11 ] 05:47 20:25 (HSK MEO9) | 06:36 19:07 (HSK MEO8b) | 07:24 17:58 (HSK 8694 TLF) | 07:17 15:40 (HSK HRO3) | 08:07 14:39 (HSK HRO5)
| 21:46 | 21:15 20 20:45 (HSK ME09) | 20:13 32 19:39 (HSK MEO7) | 19:05 35 18:33 (HSK MEO1) | 17:00 29 16:09 (HSK HRO3) | 16:20 19 14:58 (HSK HRO5)
2]05:12 | 05:49 20:25 (HSK ME09) | 06:38 19:05 (HSK MEO8b) | 07:26 17:58 (HSK 8694 TLF) | 07:19 15:39 (HSK HRO3) | 08:09 14:38 (HSK HRO5)
| 21:45 | 21:13 18 20:43 (HSK ME09) | 20:11 34 19:39 (HSK MEQ7) | 19:03 35 18:33 (HSK MEO1) | 16:58 29  16:08 (HSK HRO3) | 16:19 21 14:59 (HSK HRO5)
3]05:13 | 05:50 20:26 (HSK ME09) | 06:39 19:03 (HSK MEO8b) | 07:27 17:57 (HSK 8694 TLF) | 07:21 15:39 (HSK HRO3) | 08:10 14:39 (HSK HRO5)
| 21:45 | 21:11 16 20:42 (HSK MEO09) | 20:09 36 19:39 (HSK MEQ7) | 19:00 35 18:32 (HSK MEO1) | 16:56 30  16:09 (HSK HRO3) | 16:19 21 15:00 (HSK HRO5)
4] 05:14 | 05:52 20:26 (HSK ME09) | 06:41 19:01 (HSK MEO8b) | 07:29 17:57 (HSK 8694 TLF) | 07:22 15:40 (HSK HRO3) | 08:11 14:38 (HSK HRO5)
| 21:45 | 21:10 14 20:40 (HSK ME09) | 20:07 37 19:38 (HSK MEO7) | 18:58 34 18:31 (HSK MEO1) | 16:54 29  16:09 (HSK HRO3) | 16:18 22 15:00 (HSK HRO5)
5]05:14 ] 05:53 20:26 (HSK MEO9) | 06:42 19:01 (HSK MEO8b) | 07:31 17:57 (HSK 8694 TLF) | 07:24 15:40 (HSK HRO3) | 08:13 14:39 (HSK HRO5)
| 21:44 | 21:08 12 20:38 (HSK ME09) | 20:05 37 19:38 (HSK MEQ7) | 18:56 32 18:29 (HSK MEO1) | 16:53 28 16:08 (HSK HRO3) | 16:18 23 15:02 (HSK HRO5)
6]05:15 ] 05:55 20:02 (HSK MEO8a) | 06:44 19:00 (HSK MEO8b) | 07:32 17:57 (HSK 8694 TLF) | 07:26 15:40 (HSK HRO3) | 08:14 14:38 (HSK HRO5)
| 21:44 | 21:06 19 20:37 (HSK ME09) | 20:02 36 19:36 (HSK MEO7) | 18:54 29 18:26 (HSK MEO1) | 16:51 28  16:08 (HSK HRO3) | 16:17 24 15:02 (HSK HRO5)
7105:16 | 05:56 19:59 (HSK MEO8a) | 06:46 18:59 (HSK MEO8b) | 07:34 17:58 (HSK 8694 TLF) | 07:28 15:41 (HSK HRO3) | 08:15 14:38 (HSK HRO5)
| 21:43 | 21:04 20 20:35 (HSK ME09) | 20:00 34 19:33 (HSK MEQ7) | 18:51 26 18:24 (HSK MEO1) | 16:49 27  16:08 (HSK HRO3) | 16:17 25  15:03 (HSK HRO5)
8] 05:17 | 05:58 19:58 (HSK MEO8a) | 06:47 18:59 (HSK ME08b) | 07:36 17:59 (HSK 8694 TLF) | 07:29 15:42 (HSK HRO03) | 08:16 14:39 (HSK HRO5)
| 21:43 | 21:03 19 20:34 (HSK ME09) | 19:58 32 19:31 (HSK MEQ7) | 18:49 23 18:22 (HSK MEO1) | 16:48 26 16:08 (HSK HRO3) | 16:17 25  15:04 (HSK HRO5)
9] 05:18 | 06:00 19:56 (HSK MEO8a) | 06:49 18:58 (HSK MEO8b) | 07:37 18:00 (HSK 8694 TLF) | 07:31 15:42 (HSK HRO3) | 08:18 14:39 (HSK HRO5)
| 21:42 | 21:01 19 20:15 (HSK MEO8a) | 19:55 31 19:29 (HSK MEO7) | 18:47 18  18:18 (HSK 8694 TLF) | 16:46 25  16:07 (HSK HRO3) | 16:16 25  15:04 (HSK HRO5)
10 | 05:19 | 06:01 19:56 (HSK MEO8a) | 06:50 18:59 (HSK MEO8b) | 07:39 18:01 (HSK 8694 TLF) | 07:33 15:43 (HSK HRO03) | 08:19 14:39 (HSK HRO5)
| 21:41 | 20:59 20 20:16 (HSK MEO8a) | 19:53 24 19:23 (HSK ME08b) | 18:45 14 18:15 (HSK 8694 TLF) | 16:44 24 16:07 (HSK HRO3) | 16:16 26 15:05 (HSK HRO5)
11| 05:20 | 06:03 19:54 (HSK MEO8a) | 06:52 18:58 (HSK MEO8b) | 07:41 18:05 (HSK 8694 TLF) | 07:35 15:45 (HSK HRO03) | 08:20 14:39 (HSK HRO5)
| 21:40 | 20:57 22 20:16 (HSK MEO8a) | 19:51 24 19:22 (HSK MEO8b) | 18:42 6  18:11 (HSK 8694 TLF) | 16:43 21 16:06 (HSK HRO3) | 16:16 26 15:05 (HSK HRO5)
12 ] 05:21 | 06:04 19:54 (HSK MEO8a) | 06:54 18:59 (HSK MEO8b) | 07:42 | 07:36 15:46 (HSK HRO3) | 08:21 14:40 (HSK HRO5)
| 21:40 | 20:55 23 20:17 (HSK MEO8a) | 19:49 23 19:22 (HSK MEO8b) | 18:40 | 16:41 19  16:05 (HSK HRO3) | 16:16 26 15:06 (HSK HRO5)
13 | 05:22 | 06:06 19:53 (HSK MEO8a) | 06:55 18:59 (HSK MEO8b) | 07:44 | 07:38 15:47 (HSK HRO03) | 08:22 14:40 (HSK HRO5)
| 21:39 | 20:53 24 20:17 (HSK MEO8a) | 19:46 20 19:19 (HSK MEO8b) | 18:38 | 16:40 15  16:02 (HSK HRO3) | 16:16 26 15:06 (HSK HRO5)
14 | 05:23 | 06:07 19:53 (HSK MEO8a) | 06:57 19:00 (HSK MEO8b) | 07:46 | 07:40 15:49 (HSK HRO3) | 08:23 14:40 (HSK HRO5)
| 21:38 | 20:51 24 20:17 (HSK MEO8a) | 19:44 17 19:17 (HSK MEO8b) | 18:36 | 16:38 12 16:01 (HSK HRO3) | 16:16 27 15:07 (HSK HRO5)
15 | 05:24 ] 06:09 19:52 (HSK MEO8a) | 06:58 19:01 (HSK MEO8b) | 07:47 | 07:42 15:54 (HSK HRO3) | 08:24 14:41 (HSK HRO5)
| 21:37 | 20:49 25 20:17 (HSK MEO8a) | 19:42 14 19:15 (HSK ME08b) | 18:34 | 16:37 3 15:57 (HSK HRO3) | 16:16 27 15:08 (HSK HRO5)
16 | 05:25 ] 06:11 19:53 (HSK MEO8a) | 07:00 19:04 (HSK MEO8b) | 07:49 | 07:43 | 08:24 14:41 (HSK HRO5)
| 21:36 | 20:47 24 20:17 (HSK MEO8a) | 19:39 9 19:13 (HSK MEO8b) | 18:32 | 16:36 | 16:16 27  15:08 (HSK HRO5)
17 | 05:27 ] 06:12 19:52 (HSK MEO8a) | 07:02 | 07:51 | 07:45 | 08:25 14:42 (HSK HRO5)
| 21:35 120:45 24  20:16 (HSK MEO8a) | 19:37 | 18:29 | 16:34 116:16 27  15:09 (HSK HRO5)
18 | 05:28 20:33 (HSK MEO9) | 06:14 19:53 (HSK MEO8a) | 07:03 | 07:53 | 07:47 | 08:26 14:42 (HSK HRO5)
| 21:34 3 20:36 (HSK MEO9) | 20:43 23  20:16 (HSK MEO8a) | 19:35 | 18:27 | 16:33 | 16:17 27 15:09 (HSK HRO5)
19 | 05:29 20:31 (HSK ME09) | 06:15 19:52 (HSK MEO8a) | 07:05 | 07:54 | 07:48 | 08:27 14:43 (HSK HRO5)
| 21:33 8  20:39 (HSK MEO09) | 20:41 21 20:13 (HSK MEO8a) | 19:32 | 18:25 | 16:32 | 16:17 27 15:10 (HSK HRO5)
20 | 05:30 20:29 (HSK ME09) | 06:17 19:53 (HSK MEO8a) | 07:06 | 07:56 | 07:50 | 08:27 14:43 (HSK HRO5)
| 21:32 12 20:41 (HSK ME09) | 20:39 19 20:12 (HSK MEO8a) | 19:30 | 18:23 | 16:30 | 16:17 27 15:10 (HSK HRO5)
21]05:32 20:28 (HSK ME09) | 06:19 19:53 (HSK MEO8a) | 07:08 ] 07:58 | 07:52 | 08:28 14:43 (HSK HRO5)
| 21:30 14 20:42 (HSK MEO9) | 20:37 16 20:09 (HSK MEO8a) | 19:28 | 18:21 | 16:29 | 16:18 27 15:10 (HSK HRO5)
22 05:33 20:27 (HSK ME09) | 06:20 19:55 (HSK MEO8a) | 07:10 | 08:00 | 07:53 | 08:29 14:44 (HSK HRO5)
121:29 15  20:42 (HSK MEO9) | 20:35 13  20:08 (HSK MEO8a) | 19:26 | 18:19 | 16:28 116:18 27  15:11 (HSK HRO5)
23] 05:34 20:27 (HSK ME09) | 06:22 19:56 (HSK MEO8a) | 07:11 | 08:01 | 07:55 | 08:29 14:44 (HSK HRO5)
121:28 17 20:44 (HSK MEO9) | 20:33 9 20:05 (HSK MEO8a) | 19:23 | 18:17 | 16:27 116:19 27  15:11 (HSK HRO5)
24| 05:36 20:26 (HSK ME09) | 06:23 19:59 (HSK MEO8a) | 07:13 | 08:03 16:49 (HSK HRO3) | 07:57 | 08:29 14:45 (HSK HRO5)
| 21:26 18  20:44 (HSK MEO9) | 20:31 5  20:04 (HSK MEO8a) | 19:21 | 18:15 11 17:00 (HSK HRO3) | 16:26 | 16:19 26 15:11 (HSK HRO5)
25| 05:37 20:25 (HSK ME09) | 06:25 | 07:14 18:08 (HSK 8694 TLF) | 07:05 15:47 (HSK HRO3) | 07:58 | 08:30 14:46 (HSK HRO5)
| 21:25 20 20:45 (HSK ME09) | 20:29 | 19:19 9 18:17 (HSK 8694 TLF) | 17:13 16 16:03 (HSK HRO3) | 16:25 | 16:20 27 15:13 (HSK HRO5)
26 | 05:39 20:25 (HSK ME09) | 06:26 | 07:16 18:05 (HSK 8694 TLF) | 07:06 15:45 (HSK HRO3) | 08:00 | 08:30 14:46 (HSK HRO5)
| 21:24 20 20:45 (HSK MEO9) | 20:27 | 19:16 15  18:20 (HSK 8694 TLF) | 17:11 19 1 (HSK HRO3) | 16:24 | 16:20 27 15:13 (HSK HRO5)
27| 05:40 20:25 (HSK ME09) | 06:28 | 07:18 18:04 (HSK 8694 TLF) | 07:08 15:43 (HSK HRO3) | 08:01 14:43 (HSK HRO5) | 08:30 14:46 (HSK HRO5)
| 21:22 21 20:46 (HSK ME09) | 20:24 | 19:14 26 18:30 (HSK MEOQ1) | 17:09 23 6 (HSK HRO3) | 16:23 9 14:52 (HSK HROS) | 16:21 27  15:13 (HSK HRO5)
28] 05:41 20:24 (HSK ME09) | 06:30 19:27 (HSK MEO7) | 07:19 18:01 (HSK 8694 TLF) | 07:10 2 (HSK HRO3) | 08:03 14:41 (HSK HRO5) | 08:31 14:47 (HSK HRO5)
| 21:21 22 20:46 (HSK ME09) | 20:22 8 19:35 (HSK MEO7) | 19:12 30 18:31 (HSK MEOQ1) | 17:07 25 16:07 (HSK HRO3) | 16:22 13 14:54 (HSK HROS) | 16:22 26 15:13 (HSK HRO5)
29| 05:43 20:25 (HSK ME09) | 06:31 19:24 (HSK MEO7) | 07:21 18:00 (HSK 8694 TLF) | 07:12 15:42 (HSK HRO3) | 08:04 14:40 (HSK HRO5) | 08:31 14:47 (HSK HRO5)
| 21:19 21 20:46 (HSK MEO9) | 20:20 13 19:37 (HSK MEO7) | 19:09 32 18:32 (HSK MEO1) | 17:05 26 16:08 (HSK HRO3) | 16:22 16  14:56 (HSK HRO5) | 16:23 27 15:14 (HSK HRO5)
30 | 05:44 20:24 (HSK ME09) | 06:33 19:23 (HSK MEO7) | 07:23 17:59 (HSK 8694 TLF) | 07:14 1 (HSK HRO3) | 08:06 14:39 (HSK HRO5) | 08:31 14:48 (HSK HRO5)
| 21:18 22 20:46 (HSK ME09) | 20:18 15 19:38 (HSK MEO7) | 19:07 33 18:32 (HSK MEOQ1) | 17:03 27 16:08 (HSK HRO3) | 16:21 17 14:56 (HSK HRO5) | 16:24 26 15:14 (HSK HRO5)
31]05:46 20:24 (HSK ME09) | 06:34 19:10 (HSK MEO8b) | | 07:15 15:41 (HSK HRO3) | | 08:31 14:48 (HSK HRO5)
| 21:16 21 20:45 (HSK MEO9) | 20:16 25 19:38 (HSK MEO7) | | 17:02 28 16:09 (HSK HRO3) | | 16:25 27 15:15 (HSK HRO5)
Sonnenscheinstunden | 500 | 453 | 381 | 332 | 268 | 246
astr.max.mogl.Beschattung | 234 | 510 | 585 | 462 | 400 | 792
Red.Sonnenscheinwahrsch. | 0,39 | 0,40 | 0,32 | 0,29 | 0,23 | 0,17
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | 0,66 | 0,67 | 0,70 | 0,70 | 0,69 | 0,65
Gesamte Reduktion | 0,25 | 0,26 | 0,21 | 0,19 | 0,15 | 0,11
Met.wahrsch.Beschattung | 58 | 131 | 125 | 89 | 59 | 84
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
.
B
windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.02.2025 23:00 / 26 win d L




Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN37 - Meerhof, Zur Egge 19

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSwW WSw W WNW NNW Summe

249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
|Januar | Februar | Mérz 1 April | Mai 1Juni
1]08:31 15:06 (HSK HR12) | 08:05 107:12 | 07:03 ]05:59 | 05:14
116:26 27  15:33 (HSK HR12) | 17:13 | 18:04 | 19:57 120:47 | 21:32
2] 08:31 15:07 (HSK HR12) | 08:03 | 07:10 | 07:00 ]05:57 | 05:13
116:27 27 15:34 (HSK HR12) | 17:15 | 18:06 | 19:59 120:49 | 21:33
3] 08:31 15:07 (HSK HR12) | 08:02 | 07:08 | 06:58 105:55 | 05:13
116:28 26 15:33 (HSK HR12) | 17:17 | 18:07 | 20:00 120:50 | 21:34
4] 08:31 15:07 (HSK HR12) | 08:00 | 07:06 | 06:56 19:35 (HSK 8694 TLF) | 05:53 | 05:12
116:29 27  15:34 (HSK HR12) | 17:18 | 18:09 | 20:02 1 19:36 (HSK 8694 TLF) | 20:52 | 21:35
5 08:30 15:08 (HSK HR12) | 07:59 | 07:04 | 06:54 19:33 (HSK 8694 TLF) | 05:51 | 05:11
116:30 27  15:35 (HSK HR12) | 17:20 | 18:11 | 20:04 5  19:38 (HSK 8694 TLF) | 20:53 | 21:36
6| 08:30 15:08 (HSK HR12) | 07:57 | 07:01 | 06:51 19:31 (HSK 8694 TLF) | 05:49 | 05:11
116:32 27  15:35 (HSK HR12) | 17:22 | 18:13 | 20:05 9 19:40 (HSK 8694 TLF) | 20:55 | 21:37
7] 08:30 15:09 (HSK HR12) | 07:55 | 06:59 | 06:49 19:31 (HSK 8694 TLF) | 05:48 | 05:10
116:33 27 15:36 (HSK HR12) | 17:24 | 18:14 | 20:07 11  19:42 (HSK 8694 TLF) | 20:57 | 21:38
8 | 08:29 15:09 (HSK HR12) | 07:53 | 06:57 | 06:47 19:29 (HSK 8694 TLF) | 05:46 | 05:10
116:38 27  15:36 (HSK HR12) | 17:26 | 18:16 | 20:09 13 19:42 (HSK 8694 TLF) | 20:58 | 21:39
9| 08:29 15:09 (HSK HR12) | 07:52 | 06:55 | 06:45 19:29 (HSK 8694 TLF) | 05:44 | 05:09
116:35 27  15:36 (HSK HR12) | 17:28 | 18:18 ]20:10 15  19:44 (HSK 8694 TLF) | 21:00 | 21:40
10 | 08:28 15:11 (HSK HR12) | 07:50 | 06:53 17:47 (HSK HRO3) | 06:42 19:29 (HSK 8694 TLF) | 05:43 | 05:09
116:37 26  15:37 (HSK HR12) | 17:29 | 18:20 7 17:54 (HSK HR03) | 20:12 17  19:46 (HSK 8694 TLF) | 21:01 | 21:40
11 | 08:28 15:11 (HSK HR12) | 07:48 16:55 (HSK HRO5) | 06:50 17:44 (HSK HRO3) | 06:40 19:29 (HSK 8694 TLF) | 05:41 | 05:08
116:38 25  15:36 (HSK HR12) | 17:31 6 17:01 (HSK HROS) | 18:21 12  17:56 (HSK HRO3) | 20:14 17  19:46 (HSK 8694 TLF) | 21:03 | 21:41
12 | 08:27 15:11 (HSK HR12) | 07:46 16:52 (HSK HRO5) | 06:48 17:43 (HSK HRO3) | 06:38 19:30 (HSK 8694 TLF) | 05:39 | 05:08
116:40 25 15:36 (HSK HR12) | 17:33 12  17:04 (HSK HRO5) | 18:23 15  17:58 (HSK HRO3) | 20:15 15  19:45 (HSK 8694 TLF) | 21:05 | 21:42
13 | 08:26 15:12 (HSK HR12) | 07:44 16:50 (HSK HRO5) | 06:46 17:41 (HSK HRO3) | 06:36 19:30 (HSK 8694 TLF) | 05:38 | 05:08
116:41 24 15:36 (HSK HR12) [ 17:35 16  17:06 (HSK HRO5) | 18:25 18  17:59 (HSK HRO3) | 20:17 13  19:43 (HSK 8694 TLF) | 21:06 | 21:42
14 | 08:26 15:13 (HSK HR12) | 07:43 16:48 (HSK HRO5) | 06:44 17:40 (HSK HRO3) | 06:34 19:31 (HSK 8694 TLF) | 05:36 | 05:07
116:43 23 15:36 (HSK HR12) | 17:37 19  17:07 (HSK HRO5) | 18:26 21  18:01 (HSK HR03) | 20:19 10  19:41 (HSK 8694 TLF) | 21:08 | 21:43
15 | 08:25 15:13 (HSK HR12) | 07:41 16:47 (HSK HRO5) | 06:41 17:40 (HSK HRO3) | 06:31 19:35 (HSK 8694 TLF) | 05:35 | 05:07
| 16:44 23  15:36 (HSK HR12) | 17:39 21  17:08 (HSK HRO5) | 18:28 22  18:02 (HSK HR03) | 20:20 3 19:38 (HSK 8694 TLF) | 21:09 | 21:44
16 | 08:24 15:14 (HSK HR12) | 07:39 16:47 (HSK HRO5) | 06:39 17:40 (HSK HRO3) | 06:29 ]05:33 | 05:07
116:46 22 15:36 (HSK HR12) | 17:40 22  17:09 (HSK HRO5) | 18:30 22  18:02 (HSK HR03) | 20:22 |21:11 | 21:44
17 | 08:23 15:15 (HSK HR12) | 07:37 16:46 (HSK HRO5) | 06:37 17:39 (HSK HRO3) | 06:27 ]05:32 | 05:07
116:47 21 15:36 (HSK HR12) | 17:42 23 17:09 (HSK HRO5) | 18:32 22 18:01 (HSK HRO3) | 20:24 |21:12 | 21:45
18 | 08:22 15:17 (HSK HR12) | 07:35 16:46 (HSK HRO5) | 06:34 17:39 (HSK HRO03) | 06:25 105:30 | 05:07
116:49 18 15:35 (HSK HR12) | 17:44 24  17:10 (HSK HRO5) | 18:33 22 18:01 (HSK HRO3) | 20:25 |21:14 | 21:45
19 | 08:21 15:18 (HSK HR12) | 07:33 16:46 (HSK HRO5) | 06:32 17:39 (HSK HR03) | 06:23 105:29 | 05:07
116:50 17  15:35 (HSK HR12) | 17:46 24  17:10 (HSK HRO5) | 18:35 21  18:00 (HSK HRO3) | 20:27 |21:15 | 21:45
20 | 08:20 15:20 (HSK HR12) | 07:31 16:46 (HSK HRO5) | 06:30 17:39 (HSK HRO3) | 06:21 ]05:27 | 05:07
116:52 14  15:34 (HSK HR12) | 17:48 24  17:10 (HSK HRO5) | 18:37 20  17:59 (HSK HR03) | 20:29 |21:17 | 21:46
21| 08:19 15:22 (HSK HR12) | 07:29 16:46 (HSK HRO5) | 06:28 17:40 (HSK HRO3) | 06:19 ]05:26 | 05:07
|16:54 11  15:33 (HSK HR12) | 17:50 24  17:10 (HSK HRO5) | 18:38 17  17:57 (HSK HR03) | 20:30 |21:18 | 21:46
221 08:18 15:26 (HSK HR12) | 07:27 16:47 (HSK HRO5) | 06:25 17:42 (HSK HRO3) | 06:17 ]05:25 | 05:08
| 16:55 2 15:28 (HSK HR12) | 17:51 22  17:09 (HSK HROS) | 18:40 14  17:56 (HSK HRO3) | 20:32 121:19 | 21:46
23] 08:17 | 07:25 16:46 (HSK HRO5) | 06:23 17:44 (HSK HRO3) | 06:15 1 05:24 | 05:08
| 16:57 |17:53 22 17:08 (HSK HRO5) | 18:42 8  17:52 (HSK HRO3) | 20:34 |21:21 | 21:46
24| 08:16 | 07:23 16:47 (HSK HRO5) | 06:21 | 06:12 105:22 | 05:08
| 16:59 ]17:55 20  17:07 (HSK HROS) | 18:43 | 20:35 |21:22 | 21:46
25 | 08:15 | 07:21 16:49 (HSK HRO5) | 06:19 | 06:10 ]05:21 | 05:08
| 17:01 |17:57 16  17:05 (HSK HROS) | 18:45 | 20:37 |21:23 | 21:46
26 | 08:13 | 07:19 16:50 (HSK HRO5) | 06:16 | 06:08 105:20 | 05:09
| 17:02 117:59 14  17:04 (HSK HROS) | 18:47 | 20:39 |21:25 | 21:46
271 08:12 | 07:17 16:54 (HSK HRO5) | 06:14 | 06:06 105:19 | 05:09
| 17:04 | 18:00 6  17:00 (HSK HRO5) | 18:49 | 20:40 |21:26 | 21:46
28| 08:11 | 07:14 | 06:12 | 06:04 105:18 | 05:10
| 17:06 | 18:02 | 18:50 | 20:42 |21:27 | 21:46
29 | 08:09 | | 07:09 | 06:03 105:17 | 05:10
| 17:08 | | 19:52 | 20:44 |21:28 | 21:46
30 | 08:08 | | 07:07 | 06:01 ]05:16 | 05:11
| 17:09 | | 19:54 | 20:45 121:30 | 21:46
31| 08:06 | | 07:05 | 105:15 |
|17:11 | | 19:55 | |21:31 |
Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 496
astr.max.mogl.Beschattung | 493 | 315 | 241 | 129 | |
Red.Sonnenscheinwahrsch. | 0,19 | 0,32 | 0,28 | 0,36 | |
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | |
Reduktion Windrichtung | 0,66 | 0,70 | 0,71 | 0,69 | |
Gesamte Reduktion | 0,12 | 0,22 | 0,19 | 0,24 | |
Met.wahrsch.Beschattung | 59 | 69 | 46 | 31 | |
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt:

Marsberg-Meerhof

SHADOW - Kalende

Beschreibung:
Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

r

Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN37 - Meerhof, Zur Egge 19
Annahmen fir Schattenwurfberechnung

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]

Jan

Feb Mar

Apr Mai

Jun

Jul

Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe

249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
1Juli JAugust |September | Oktober INovember | Dezember
1]05:11 | 05:47 | 06:36 19:28 (HSK 8694 TLF) | 07:24 18:21 (HSK HRO3) | 07:17 | 08:07 14:53 (HSK HR12)
| 21:46 | 21:15 | 20:13 17 19:45 (HSK 8694 TLF) | 19:05 17 18:38 (HSK HRO3) | 17:00 | 16:20 26 15:19 (HSK HR12)
2]05:12 | 05:49 | 06:38 19:27 (HSK 8694 TLF) | 07:26 18:23 (HSK HRO3) | 07:19 | 08:09 14:53 (HSK HR12)
| 21:45 | 21:13 | 20:11 17 19:44 (HSK 8694 TLF) | 19:03 13 18:36 (HSK HRO3) | 16:58 116:19 26  15:19 (HSK HR12)
3]05:13 | 05:50 | 06:39 19:27 (HSK 8694 TLF) | 07:27 18:23 (HSK HRO3) | 07:21 | 08:10 14:54 (HSK HR12)
| 21:45 | 21:11 | 20:09 15  19:42 (HSK 8694 TLF) | 19:00 10 18:33 (HSK HRO03) | 16:56 | 16:19 26 15:20 (HSK HR12)
4] 05:14 | 05:52 | 06:41 19:26 (HSK 8694 TLF) | 07:29 18:27 (HSK HRO3) | 07:22 | 08:11 14:53 (HSK HR12)
|21:45 | 21:10 |20:07 13 19:39 (HSK 8694 TLF) | 18:58 4 18:31 (HSK HRO3) | 16:54 | 16:18 27  15:20 (HSK HR12)
5]05:14 | 05:53 | 06:42 19:27 (HSK 8694 TLF) | 07:31 | 07:24 | 08:13 14:54 (HSK HR12)
|21:44 | 21:08 |20:05 11  19:38 (HSK 8694 TLF) | 18:56 | 16:53 | 16:18 27  15:21 (HSK HR12)
6| 05:15 | 05:55 | 06:44 19:28 (HSK 8694 TLF) | 07:32 | 07:26 | 08:14 14:54 (HSK HR12)
| 21:44 | 21:06 | 20:02 8  19:36 (HSK 8694 TLF) | 18:54 | 16:51 | 16:17 27 15:21 (HSK HR12)
7]05:16 | 05:56 | 06:46 19:28 (HSK 8694 TLF) | 07:34 | 07:28 | 08:15 14:54 (HSK HR12)
| 21:43 | 21:04 | 20:00 5 19:33 (HSK 8694 TLF) | 18:51 | 16:49 116:17 27  15:21 (HSK HR12)
8]05:17 | 05:58 | 06:47 19:30 (HSK 8694 TLF) | 07:36 | 07:29 | 08:16 14:56 (HSK HR12)
| 21:42 | 21:03 | 19:58 1 19:31 (HSK 8694 TLF) | 18:49 | 16:48 116:17 26 15:22 (HSK HR12)
9] 05:18 | 06:00 | 06:49 | 07:37 | 07:31 | 08:18 14:56 (HSK HR12)
|21:42  |21:01 | 19:55 | 18:47 | 16:46 | 16:16 26 15:22 (HSK HR12)
10 | 05:19 | 06:01 | 06:50 | 07:39 | 07:33 | 08:19 14:56 (HSK HR12)
|21:41 | 20:59 | 19:53 | 18:45 | 16:44 | 16:16 27  15:23 (HSK HR12)
11 | 05:20 | 06:03 | 06:52 | 07:41 | 07:35 | 08:20 14:56 (HSK HR12)
| 21:40 | 20:57 | 19:51 | 18:42 | 16:43 | 16:16 27 15:23 (HSK HR12)
1205:21 | 06:04 | 06:54 | 07:42 | 07:36 | 08:21 14:57 (HSK HR12)
| 21:40 | 20:55 | 19:49 | 18:40 | 16:41 116:16 26  15:23 (HSK HR12)
13]05:22 | 06:06 | 06:55 | 07:44 | 07:38 | 08:22 14:57 (HSK HR12)
| 21:39 | 20:53 | 19:46 | 18:38 | 16:40 116:16 27  15:24 (HSK HR12)
14 | 05:23 | 06:07 | 06:57 | 07:46 | 07:40 | 08:23 14:58 (HSK HR12)
|21:38 | 20:51 | 19:44 | 18:36 | 16:38 |16:16 26 15:24 (HSK HR12)
15]05:24 | 06:09 | 06:58 | 07:47 17:24 (HSK HROS) | 07:42 | 08:24 14:58 (HSK HR12)
121:37 | 20:49 | 19:42 |18:3¢ 10  17:34 (HSK HRO5) | 16:37 | 16:16 27  15:25 (HSK HR12)
16 | 05:25 | 06:11 | 07:00 | 07:49 17:22 (HSK HRO5) | 07:43 | 08:24 14:59 (HSK HR12)
| 21:36 | 20:47 | 19:39 | 18:32 15 17:37 (HSK HRO5) | 16:36 | 16:16 26 15:25 (HSK HR12)
17 105:27 | 06:12 | 07:02 | 07:51 17:20 (HSK HRO5) | 07:45 | 08:25 14:59 (HSK HR12)
| 21:35 | 20:45 ] 19:37 | 18:29 18  17:38 (HSK HROS) | 16:34 116:16 26  15:25 (HSK HR12)
18]05:28 | 06:14 | 07:03 | 07:53 17:18 (HSK HRO5) | 07:47 | 08:26 14:59 (HSK HR12)
|21:34 | 20:43 | 19:35 118:27 20  17:38 (HSK HRO5) | 16:33 116:17 27  15:26 (HSK HR12)
19 | 05:29 | 06:15 | 07:05 | 07:54 17:17 (HSK HROS) | 07:48 | 08:27 15:00 (HSK HR12)
|21:33 | 20:41 | 19:32 |18:25 22 17:39 (HSK HROS) | 16:32 |16:17 26 15:26 (HSK HR12)
20 | 05:30 | 06:17 | 07:06 18:31 (HSK HRO3) | 07:56 17:17 (HSK HROS) | 07:50 15:01 (HSK HR12) | 08:27 15:00 (HSK HR12)
|21:31 ]20:39 | 19:30 6 18:37 (HSK HR03) | 18:23 23 17:40 (HSK HRO5) | 16:30 2 15:03 (HSK HR12) | 16:17 26  15:26 (HSK HR12)
21 | 05:32 | 06:18 | 07:08 18:28 (HSK HRO3) | 07:58 17:16 (HSK HRO5) | 07:52 14:58 (HSK HR12) | 08:28 15:01 (HSK HR12)
| 21:30 | 20:37 | 19:28 13 18:41 (HSK HRO3) | 18:21 24 17:40 (HSK HROS) | 16:29 10  15:08 (HSK HR12) | 16:18 26 15:27 (HSK HR12)
22]05:33 | 06:20 | 07:10 18:25 (HSK HR03) | 07:59 17:16 (HSK HRO5) | 07:53 14:56 (HSK HR12) | 08:28 15:01 (HSK HR12)
| 21:29 | 20:35 | 19:26 17 18:42 (HSK HRO3) | 18:19 24  17:40 (HSK HRO5) | 16:28 14  15:10 (HSK HR12) | 16:18 26  15:27 (HSK HR12)
23]05:34 | 06:22 | 07:11 18:24 (HSK HRO03) | 08:01 17:16 (HSK HRO5) | 07:55 14:55 (HSK HR12) | 08:29 15:02 (HSK HR12)
| 21:28 | 20:33 | 19:23 19 18:43 (HSK HRO3) | 18:17 24 17:40 (HSK HRO5) | 16:27 17 15:12 (HSK HR12) | 16:19 26 15:28 (HSK HR12)
24 | 05:36 | 06:23 | 07:13 18:23 (HSK HRO3) | 08:03 17:15 (HSK HROS) | 07:57 14:54 (HSK HR12) | 08:29 15:02 (HSK HR12)
|21:26  |20:31 |19:21 21 18:44 (HSK HRO3) | 18:15 24  17:39 (HSK HRO5) | 16:26 18  15:12 (HSK HR12) | 16:19 26  15:28 (HSK HR12)
25| 05:37 | 06:25 | 07:14 18:22 (HSK HRO3) | 07:05 16:16 (HSK HROS) | 07:58 14:54 (HSK HR12) | 08:30 15:03 (HSK HR12)
|21:25 ] 20:29 |19:19 21 18:43 (HSK HR03) | 17:13 23 16:39 (HSK HRO5) | 16:25 20  15:14 (HSK HR12) | 16:20 27  15:30 (HSK HR12)
26 | 05:39 | 06:26 | 07:16 18:21 (HSK HRO3) | 07:06 16:16 (HSK HRO5) | 08:00 14:53 (HSK HR12) | 08:30 15:04 (HSK HR12)
| 21:24 | 20:27 | 19:16 23 18:44 (HSK HRO3) | 17:11 22 16:38 (HSK HRO5) | 16:24 22 15:15 (HSK HR12) | 16:20 26 15:30 (HSK HR12)
27]05:40 | 06:28 | 07:18 18:20 (HSK HRO03) | 07:08 16:17 (HSK HRO5) | 08:01 14:54 (HSK HR12) | 08:30 15:04 (HSK HR12)
| 21:22 | 20:24 119:14 23 18:43 (HSK HRO3) | 17:09 20  16:37 (HSK HRO5) | 16:23 22  15:16 (HSK HR12) | 16:21 26  15:30 (HSK HR12)
28] 05:41 | 06:30 19:36 (HSK 8694 TLF) | 07:19 18:20 (HSK HRO03) | 07:10 16:18 (HSK HRO5) | 08:03 14:53 (HSK HR12) | 08:31 15:04 (HSK HR12)
| 21:21 | 20:22 4 19:40 (HSK 8694 TLF) | 19:12 23 18:43 (HSK HRO3) | 17:07 18 16:36 (HSK HRO5) | 16:22 23 15:16 (HSK HR12) | 16:22 27 15:31 (HSK HR12)
29 | 05:43 | 06:31 19:32 (HSK 8694 TLF) | 07:21 18:21 (HSK HRO3) | 07:12 16:20 (HSK HROS) | 08:04 14:53 (HSK HR12) | 08:31 15:05 (HSK HR12)
]21:19  ]20:20 10 19:42 (HSK 8694 TLF) | 19:09 21 18:42 (HSK HR03) | 17:05 15  16:35 (HSK HRO5) | 16:22 24  15:17 (HSK HR12) | 16:23 26  15:31 (HSK HR12)
30| 05:44 | 06:33 19:31 (HSK 8694 TLF) | 07:23 18:20 (HSK HRO3) | 07:13 16:22 (HSK HROS) | 08:06 14:53 (HSK HR12) | 08:31 15:05 (HSK HR12)
]21:18  |20:18 13 19:44 (HSK 8694 TLF) | 10:07 20 18:40 (HSK HR03) | 17:03 11  16:33 (HSK HRO5) | 16:21 24  15:17 (HSK HR12) | 16:24 27  15:32 (HSK HR12)
31 | 05:46 | 06:34 19:29 (HSK 8694 TLF) | | 07:15 16:26 (HSK HRO5) | | 08:31 15:06 (HSK HR12)
| 21:16 | 20:16 15 19:44 (HSK 8694 TLF) | | 17:01 3 16:29 (HSK HROS) | | 16:25 26 15:32 (HSK HR12)
Sonnenscheinstunden | 500 | 453 | 381 | 332 | 268 | 246
astr.max.mdogl.Beschattung | | 42 | 294 | 360 | 196 | 818
Red.Sonnenscheinwahrsch. | | 0,40 | 0,32 | 0,29 | 0,23 | 0,17
Reduktion Betriebsdauer | | 0,96 | 0,96 | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | | 0,69 | 0,70 | 0,70 | 0,66 | 0,66
Gesamte Reduktion | | 0,27 | 0,21 | 0,19 | 0,14 | 0,11
Met.wahrsch.Beschattung | | 11 | 63 | 70 | 28 | 87
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
.
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Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16
DE-25813 Husum

Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN38 - Meerhof, Dalheimer Stralle 20
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]

Annahmen fir Schattenwurfberechnung

Jan Feb Mar

Apr

Mai

+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Jun  Jul

Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe

249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
|Januar |Februar IMarz 1April IMai [Juni
1]08:31 15:29 (HSK HRO5) | 08:05 1 07:12 1 07:03 19:16 (HSK MEO8b) | 05:59 | 05:14
116:26 19  15:48 (HSK HRO5) | 17:13 | 18:04 119:57 15  19:31 (HSK MEO8b) | 20:47 | 21:32
2] 08:31 15:30 (HSK HRO5) | 08:03 ] 07:10 | 07:00 19:16 (HSK MEO8b) | 05:57 | 05:13
116:27 19  15:49 (HSK HRO5) | 17:15 | 18:06 119:59 17 19:33 (HSK MEO8b) | 20:49 | 21:33
308:31 15:29 (HSK HRO5) | 08:02 | 07:08 | 06:58 19:15 (HSK MEO8b) | 05:55 | 05:13
116:28 20  15:49 (HSK HRO5) | 17:17 | 18:07 120:00 19  19:34 (HSK MEO8b) | 20:50 | 21:34
4]08:31 15:30 (HSK HRO5) | 08:00 | 07:06 | 06:56 19:15 (HSK MEO8b) | 05:53 | 05:12
116:29 20  15:50 (HSK HRO5) | 17:19 | 18:09 120:02 20  19:35 (HSK MEO8b) | 20:52 | 21:35
5 | 08:30 15:30 (HSK HRO5) | 07:59 | 07:04 | 06:54 19:15 (HSK MEO8b) | 05:51 | 05:11
116:30 21 15:51 (HSK HRO5) | 17:20 | 18:11 120:04 20  19:35 (HSK MEO8b) | 20:53 | 21:36
6 | 08:30 15:30 (HSK HRO5) | 07:57 ] 07:01 ] 06:51 19:16 (HSK MEO8b) | 05:49 | 05:11
116:32 21 15:51 (HSK HRO5) | 17:22 ] 18:13 120:05 18  19:34 (HSK MEO8b) | 20:55 | 21:37
7] 08:30 15:30 (HSK HRO5) | 07:55 | 06:59 | 06:49 19:16 (HSK MEO8b) | 05:48 | 05:10
116:33 23 15:53 (HSK HRO5) | 17:24 | 18:14 120:07 17  19:33 (HSK MEO8b) | 20:57 | 21:38
8] 08:29 15:30 (HSK HRO5) | 07:53 16:48 (HSK HRO3) | 06:57 17:49 (HSK 8694 TLF) | 06:47 19:17 (HSK MEO8b) | 05:46 | 05:10
116:34 23 15:53 (HSK HRO5) | 17:26 9  16:57 (HSK HRO3) | 18:16 2 17:51 (HSK 8694 TLF) | 20:09 14  19:31 (HSK MEO8b) | 20:58 | 21:39
9| 08:29 15:30 (HSK HRO5) | 07:52 16:47 (HSK HRO3) | 06:55 17:45 (HSK 8694 TLF) | 06:45 19:19 (HSK MEO8b) | 05:44 | 05:09
116:35 23 15:53 (HSK HRO5) | 17:28 13 17:00 (HSK HRO3) | 18:18 8  17:53 (HSK 8694 TLF) [ 20:10 10  19:29 (HSK MEO8b) | 21:00 | 21:40
10 | 08:28 15:31 (HSK HRO5) | 07:50 16:45 (HSK HR03) | 06:53 17:43 (HSK 8694 TLF) | 06:42 105:43 | 05:09
116:37 24  15:55 (HSK HRO5) | 17:29 16  17:01 (HSK HRO3) | 18:20 11  17:54 (HSK 8694 TLF) | 20:12 121:01 | 21:40
11| 08:28 15:31 (HSK HRO5) | 07:48 16:44 (HSK HRO3) | 06:50 17:41 (HSK 8694 TLF) | 06:40 105:41 | 05:08
116:38 24  15:55 (HSKHRO5) | 17:31 19  17:03 (HSK HRO3) | 18:21 15  17:56 (HSK 8694 TLF) | 20:14 121:03 | 21:41
12 | 08:27 15:31 (HSK HRO5) | 07:46 16:43 (HSK HRO3) | 06:48 17:41 (HSK 8694 TLF) | 06:38 105:39 | 05:08 21:08 (HSK 9990371 D3)
116:40 24  15:55 (HSK HRO5) | 17:33 21  17:04 (HSK HRO3) | 18:23 17  17:58 (HSK 8694 TLF) | 20:15 121:05 | 21:42 1 21:09 (HSK 9990371 D3)
13 | 08:26 15:31 (HSK HRO5) | 07:45 16:42 (HSK HRO3) | 06:46 17:39 (HSK 8694 TLF) | 06:36 105:38 | 05:08 21:08 (HSK 9990371 D3)
116:41 25  15:56 (HSK HRO5) | 17:35 23  17:05 (HSK HRO3) | 18:25 ~ 20  17:59 (HSK 8694 TLF) | 20:17 |21:06 | 21:42 1 21:09 (HSK 9990371 D3)
14 | 08:26 15:31 (HSK HRO5) | 07:43 16:41 (HSK HRO3) | 06:44 17:39 (HSK 8694 TLF) | 06:34 105:36 | 05:07 21:08 (HSK 9990371 D3)
116:43 25  15:56 (HSK HRO5) | 17:37 24  17:05 (HSK HRO3) | 18:27 21  18:00 (HSK 8694 TLF) | 20:19 121:08 | 21:43 2 21:10 (HSK 9990371 D3)
15 | 08:25 15:32 (HSK HRO5) | 07:41 16:41 (HSK HRO3) | 06:41 17:39 (HSK 8694 TLF) | 06:31 105:35 | 05:07 21:09 (HSK 9990371 D3)
116:44 24  15:56 (HSK HRO5) | 17:39 24  17:05 (HSK HRO3) | 18:28 21  18:00 (HSK 8694 TLF) | 20:20 121:09 | 21:44 2 21:11 (HSK 9990371 D3)
16 | 08:24 15:32 (HSK HRO5) | 07:39 16:41 (HSK HRO3) | 06:39 17:39 (HSK 8694 TLF) | 06:29 19:53 (HSK MEO8a) | 05:33 | 05:07 21:09 (HSK 9990371 D3)
116:46 25  15:57 (HSK HRO5) | 17:40 25  17:06 (HSK HRO3) | 18:30 21  18:00 (HSK 8694 TLF) | 20:22 2 19:55 (HSK MEO8a) | 21:11 | 21:44 2 21:11 (HSK 9990371 D3)
17 | 08:23 15:32 (HSK HRO5) | 07:37 16:41 (HSK HRO3) | 06:37 17:39 (HSK 8694 TLF) | 06:27 19:52 (HSK MEO8a) | 05:32 | 05:07 21:09 (HSK 9990371 D3)
116:47 25  15:57 (HSK HRO5) | 17:42 25  17:06 (HSK HRO3) | 18:32 19  17:58 (HSK 8694 TLF) | 20:24 5  19:57 (HSK MEO8a) | 21:12 | 21:45 3 21:12 (HSK 9990371 D3)
18 | 08:22 15:33 (HSK HRO5) | 07:35 16:41 (HSK HRO3) | 06:35 17:40 (HSK 8694 TLF) | 06:25 19:50 (HSK MEO8a) | 05:30 | 05:07 21:09 (HSK 9990371 D3)
116:49 24  15:57 (HSK HRO5) | 17:44 24  17:05 (HSK HRO3) | 18:33 18  17:58 (HSK 8694 TLF) | 20:25 9  19:59 (HSK MEO8a) | 21:14 | 21:45 3 21:12 (HSK 9990371 D3)
19 | 08:21 15:34 (HSK HRO5) | 07:33 16:41 (HSK HRO3) | 06:32 17:41 (HSK 8694 TLF) | 06:23 19:49 (HSK MEO8a) | 05:29 | 05:07 21:09 (HSK 9990371 D3)
116:50 23 15:57 (HSK HRO5) | 17:46 24  17:05 (HSK HRO3) | 18:35 ~ 15  17:56 (HSK 8694 TLF) [ 20:27 11  20:00 (HSK MEO8a) | 21:15 | 21:45 3 21:12 (HSK 9990371 D3)
20 | 08:20 15:34 (HSK HRO5) | 07:31 16:42 (HSK HRO3) | 06:30 17:42 (HSK 8694 TLF) | 06:21 19:49 (HSK MEO8a) | 05:27 | 05:07 21:09 (HSK 9990371 D3)
116:52 24  15:58 (HSK HRO5) | 17:48 23  17:05 (HSK HRO3) | 18:37 12  17:54 (HSK 8694 TLF) [ 20:29 13  20:02 (HSK MEO8a) | 21:17 | 21:46 3 21:12 (HSK 9990371 D3)
21]08:19 15:35 (HSK HRO5) | 07:29 16:43 (HSK HRO3) | 06:28 17:45 (HSK 8694 TLF) | 06:19 19:48 (HSK MEO8a) | 05:26 | 05:07 21:09 (HSK 9990371 D3)
116:54 23 15:58 (HSK HRO5) | 17:50 21  17:04 (HSK HRO3) | 18:38 5 17:50 (HSK 8694 TLF) | 20:30 16  20:04 (HSK MEO8a) | 21:18 | 21:46 3 21:12 (HSK 9990371 D3)
22| 08:18 15:35 (HSK HRO5) | 07:27 16:44 (HSK HRO3) | 06:25 ] 06:17 19:48 (HSK MEO8a) | 05:25 | 05:08 21:10 (HSK 9990371 D3)
116:55 22 15:57 (HSK HRO5) | 17:51 19 17:03 (HSK HRO3) | 18:40 120:32 17 20:05 (HSK MEO8a) | 21:19 | 21:46 3 21:13 (HSK 9990371 D3)
23] 08:17 15:37 (HSK HRO5) | 07:25 16:44 (HSK HRO3) | 06:23 | 06:15 19:48 (HSK MEO8a) | 05:24 | 05:08 21:10 (HSK 9990371 D3)
116:57 20  15:57 (HSK HRO5) | 17:53 16  17:00 (HSK HRO3) | 18:42 120:34 19 20:07 (HSK MEO8a) | 21:21 | 21:46 3 21:13 (HSK 9990371 D3)
24| 08:16 15:38 (HSK HRO5) | 07:23 16:47 (HSK HRO3) | 06:21 ] 06:12 19:48 (HSK MEO8a) | 05:22 | 05:08 21:10 (HSK 9990371 D3)
116:59 19  15:57 (HSK HRO5) | 17:55 11  16:58 (HSK HRO3) | 18:43 120:35 19 20:07 (HSK MEO8a) | 21:22 | 21:46 3 21:13 (HSK 9990371 D3)
25| 08:15 15:39 (HSK HRO5) | 07:21 ] 06:19 ] 06:10 19:48 (HSK MEO8a) | 05:21 | 05:08 21:11 (HSK 9990371 D3)
117:01 16  15:55 (HSK HRO5) | 17:57 | 18:45 120:37 18  20:06 (HSK MEO8a) | 21:23 | 21:46 3 21:14 (HSK 9990371 D3)
26 | 08:13 15:41 (HSK HRO5) | 07:19 | 06:16 | 06:08 19:49 (HSK MEO8a) | 05:20 | 05:09 21:11 (HSK 9990371 D3)
117:02 13 15:54 (HSK HRO5) | 17:59 | 18:47 120:39 16  20:05 (HSK MEO8a) | 21:25 | 21:46 2 21:13 (HSK 9990371 D3)
27| 08:12 15:44 (HSK HRO5) | 07:17 | 06:14 | 06:06 19:50 (HSK MEO8a) | 05:19 | 05:09 21:11 (HSK 9990371 D3)
| 17:04 9 15:53 (HSK HRO5) | 18:00 | 18:49 120:40 14 20:04 (HSK MEO8a) | 21:26 | 21:46 2 21:13 (HSK 9990371 D3)
28| 08:11 | 07: ] 06:12 18:23 (HSK MEO8b) | 06:04 19:51 (HSK MEO8a) | 05:18 | 05:10 21:12 (HSK 9990371 D3)
| 17:06 | | 18:50 2 18:25 (HSK MEO8D) | 20:42 11  20:02 (HSK MEO8a) | 21:27 | 21:46 1 21:13 (HSK 9990371 D3)
29 | 08:09 | ] 07:09 19:21 (HSK MEO8b) | 06:03 19:53 (HSK MEO8a) | 05:17 | 05:10 21:11 (HSK 9990371 D3)
| 17:08 | | 19:52 6 19:27 (HSK MEO8b) | 20:44 6  19:59 (HSK MEO8a) | 21:28 | 21:46 2 21:13 (HSK 9990371 D3)
30 | 08:08 | | 07:07 19:18 (HSK MEO8b) | 06:01 105:16 | 05:11 21:12 (HSK 9990371 D3)
| 17:09 | 119:54 10 19:28 (HSK MEO8b) | 20:45 121:30 | 21:46 1 21:13 (HSK 9990371 D3)
31| 08:06 | ] 07:05 19:17 (HSK MEO8b) | 105:15 |
| 17:11 | 119:55 13 19:30 (HSK MEO8b) | |21:31 |
Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497
astr.max.mégl.Beschattung | 578 | 337 | 236 | 326 | | 43
Red.Sonnenscheinwahrsch. | 0,19 | 0,32 | 0,28 | 0,36 | | 0,34
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | | 0,96
Reduktion Windrichtung | 0,66 | 0,70 | 0,70 | 0,68 | | 0,63
Gesamte Reduktion | 0,12 | 0,22 | 0,19 | 0,24 | | 0,20
Met.wahrsch.Beschattung | 69 | 74 | 45 | 78 | | 9

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

17.02.2025 23:00 / 29

windr




Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN38 - Meerhof, Dalheimer Stralle 20

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe

249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
1Juli JAugust |September | Oktober INovember |Dezember
1]05:11 | 05:47 | 06:36 | 07:24 18:19 (HSK 8694 TLF) | 07:17 16:15 (HSK HRO03) | 08:07 15:13 (HSK HRO5)
| 21:46 | 21:15 | 20:13 | 19:05 19  18:38 (HSK 8694 TLF) | 17:00 16  16:31 (HSK HRO3) | 16:20 24 15:37 (HSK HRO5)
2]05:12 | 05:49 | 06:38 | 07:26 18:20 (HSK 8694 TLF) | 07:19 16:16 (HSK HRO3) | 08:09 15:13 (HSK HRO5)
| 21:45 | 21:13 | 20:11 | 19:03 16 18:36 (HSK 8694 TLF) | 16:58 12  16:28 (HSK HRO03) | 16:119 24  15:37 (HSK HRO5)
3]05:13 | 05:50 | 06:39 19:17 (HSK MEO8b) | 07:27 18:20 (HSK 8694 TLF) | 07:21 16:19 (HSK HRO3) | 08:10 15:14 (HSK HRO5)
| 21:45 | 21:11 | 20:09 10 19:27 (HSK MEO8b) | 19:00 13 18:33 (HSK 8694 TLF) | 16:56 7 16:26 (HSK HRO3) | 16:19 23 15:37 (HSK HRO5)
4] 05:14 | 05:52 | 06:41 19:14 (HSK MEO8b) | 07:29 18:21 (HSK 8694 TLF) | 07:22 | 08:11 15:14 (HSK HRO5)
|21:45 | 21:10 | 20:07 14 19:28 (HSK MEO8b) | 18:58 10  18:31 (HSK 8694 TLF) | 16:54 |16:18 23 15:37 (HSK HRO5)
5]05:14 | 05:53 | 06:42 19:13 (HSK MEO8b) | 07:31 18:24 (HSK 8694 TLF) | 07:24 | 08:13 15:16 (HSK HROS)
|21:44 | 21:08 | 20:05 16 19:29 (HSK MEO8b) | 18:56 5 18:29 (HSK 8694 TLF) | 16:53 ]16:18 22 15:38 (HSK HRO5)
6] 05:15 | 05:55 | 06:44 19:12 (HSK MEO8b) | 07:32 | 07:26 | 08:14 15:16 (HSK HRO5)
| 21:44 | 21:06 | 20:02 18 19:30 (HSK MEO8b) | 18:54 | 16:51 | 16:17 22 15:38 (HSK HRO5)
7]05:16 | 05:56 | 06:46 19:10 (HSK MEO8b) | 07:34 | 07:28 | 08:15 15:16 (HSK HROS)
| 21:43 | 21:04 ]20:00 20 | 16:49 116:17 21 15:37 (HSK HRO5)
8]05:17 | 05:58 | 06:47 | 07:29 | 08:16 15:18 (HSK HRO5)
| 21:43 | 21:03 | 19:58 20 : | 16:48 | 16:17 20 15:38 (HSK HRO5)
9] 05:18 | 06:00 | 06:49 19:09 (HSK MEO8b) | 07:37 | 07:31 | 08:18 15:18 (HSK HRO5)
|21:42  |21:01 |19:55 20 19:29 (HSK MEO8D) | 18:47 | 16:46 116:16 20 15:38 (HSK HRO5)
10 | 05:19 | 06:01 | 06:50 19:09 (HSK MEO8b) | 07:39 1 07:33 | 08:19 15:19 (HSK HROS)
|21:41 | 20:59 |19:53 18 19:27 (HSK MEO8D) | 18:45 | 16:44 ]16:16 19 15:38 (HSK HRO5)
11]05:20 | 06:03 | 06:52 19:09 (HSK MEO8b) | 07:41 | 07:35 | 08:20 15:19 (HSK HRO5)
| 21:40 | 20:57 | 19:51 15 19:24 (HSK MEO8b) | 18:42 | 16:43 | 16:16 19  15:38 (HSK HRO5)
1205:21 | 06:04 | 06:54 19:09 (HSK MEO8b) | 07:42 | 07:36 | 08:21 15:20 (HSK HROS)
| 21:40 | 20:55 | 19:49 13 : | 16:41 116:16 18  15:38 (HSK HRO5)
13]05:22 | 06:06 | 06:55 | 07:38 | 08:22 15:21 (HSK HRO5)
| 21:39 | 20:53 | 19:46 10 : | 16:40 | 16:16 17 15:38 (HSK HRO5)
14 | 05:23 | 06:07 20:01 (HSK MEO8a) | 06:57 19:11 (HSK MEO8b) | 07:46 | 07:40 | 08:23 15:22 (HSK HRO5)
|21:38 | 20:51 7 20:08 (HSK MEO8a) | 19:44 6 19:17 (HSK MEO8b) | 18:36 | 16:38 116:16 17 15:39 (HSK HRO5)
15]05:24 | 06:09 19:58 (HSK MEO8a) | 06:58 19:12 (HSK MEO8b) | 07:47 | 07:42 15:16 (HSK HROS) | 08:24 15:23 (HSK HROS)
121:37  ]20:49 12 20:10 (HSK MEO8a) | 19:42 3 19:15 (HSK MEO8b) | 18:34 | 16:37 9  15:25 (HSK HRO5) | 16:16 16  15:39 (HSK HRO5)
16 | 05:25 | 06:11 19:57 (HSK MEO8a) | 07:00 | 07:49 | 07:43 15:14 (HSK HRO5) | 08:24 15:23 (HSK HRO5)
| 21:36 | 20:47 15  20:12 (HSK MEOS8a) | 19:39 | 18:32 | 16:36 13 15:27 (HSK HRO5) | 16:16 16  15:39 (HSK HRO5)
17 105:27 | 06:12 19:55 (HSK MEO8a) | 07:02 | 07:51 17:22 (HSK HRO03) | 07:45 15:13 (HSK HRO5) | 08:25 15:24 (HSK HROS)
| 21:35 120:45 17 20:12 (HSK MEO8a) | 19:37 | 18:29 6 17:28 (HSK HRO3) | 16:34 16  15:29 (HSK HRO5) | 16:16 16  15:40 (HSK HRO5)
18]05:28 | 06:14 19:55 (HSK MEO8a) | 07:03 | 07:53 17:17 (HSK HRO3) | 07:47 15:12 (HSK HRO5) | 08:26 15:24 (HSK HRO5)
| 21:34 | 20:43 18 20:13 (HSK MEO8a) | 19:35 | 18:27 13 17:30 (HSK HRO3) | 16:33 19 15:31 (HSK HRO5) | 16:17 15 15:39 (HSK HRO5)
19 | 05:29 | 06:15 19:54 (HSK MEO8a) | 07:05 | 07:54 17:15 (HSK HRO3) | 07:48 15:12 (HSK HROS) | 08:27 15:25 (HSK HRO5)
121:33  |20:41 19 20:13 (HSK MEO8a) | 19:32 |18:25 17 17:32 (HSK HR03) | 16:32 20 15:32 (HSK HRO5) | 16:17 15  15:40 (HSK HRO5)
20 | 05:30 | 06:17 19:54 (HSK MEO8a) | 07:06 | 07:56 17:14 (HSK HRO3) | 07:50 15:10 (HSK HROS) | 08:27 15:26 (HSK HROS)
|21:31  ]20:39 18 20:12 (HSK MEO8a) | 19:30 |18:23 19 17:33 (HSK HR03) | 16:30 22 15:32 (HSK HRO5) | 16:17 15  15:41 (HSK HRO5)
21| 05:32 | 06:18 19:53 (HSK MEO8a) | 07:08 | 07:58 17:13 (HSK HRO3) | 07:52 15:10 (HSK HRO5) | 08:28 15:26 (HSK HRO5)
| 21:30 | 20:37 16  20:09 (HSK MEOS8a) | 19:28 | 18:21 21 17:34 (HSK HRO3) | 16:29 23 15:33 (HSK HRO5) | 16:18 15  15:41 (HSK HRO5)
22]05:33 | 06:20 19:53 (HSK MEO8a) | 07:10 | 07:59 17:12 (HSK HRO03) | 07:53 15:11 (HSK HRO5) | 08:29 15:27 (HSK HRO5)
| 21:29 120:35 15  20:08 (HSK MEO8a) | 19:26 |18:19 23 17:35 (HSK HRO3) | 16:28 23  15:34 (HSK HRO5) | 16:18 15  15:42 (HSK HRO5)
23]05:34 | 06:22 19:52 (HSK MEO8a) | 07:11 18:27 (HSK 8694 TLF) | 08:01 17:12 (HSK HRO03) | 07:55 15:11 (HSK HRO5) | 08:29 15:27 (HSK HRO5)
| 21:28 | 20:33 13 20:05 (HSK MEO8a) | 19:23 11  18:38 (HSK 8694 TLF) | 18:17 24 17:36 (HSK HRO3) | 16:27 23 15:34 (HSK HRO5) | 16:19 15 15:42 (HSK HRO5)
24 | 05:36 | 06:23 19:53 (HSK MEOS8a) | 07:13 18:25 (HSK 8694 TLF) | 08:03 17:10 (HSK HRO3) | 07:57 15:11 (HSK HROS) | 08:29 15:27 (HSK HRO5)
121:26  |20:31 11  20:04 (HSK MEO8a) | 19:21 15  18:40 (HSK 8694 TLF) | 18:15 25 17:35 (HSK HR03) | 16:26 24  15:35 (HSK HRO5) | 16:19 15  15:42 (HSK HRO5)
25| 05:37 | 06:25 19:53 (HSK MEO8a) | 07:14 18:23 (HSK 8694 TLF) | 07:05 16:10 (HSK HRO3) | 07:58 15:10 (HSK HROS) | 08:30 15:28 (HSK HROS)
|21:25 ] 20:29 8  20:01 (HSK MEO8a) | 19:19 17  18:40 (HSK 8694 TLF) | 17:13 25 16:35 (HSK HR03) | 16:25 25  15:35 (HSK HRO5) | 16:20 15  15:43 (HSK HRO5)
26 | 05:39 | 06:26 19:55 (HSK MEO8a) | 07:16 18:22 (HSK 8694 TLF) | 07:06 16:10 (HSK HRO3) | 08:00 15:11 (HSK HRO5) | 08:30 15:28 (HSK HRO5)
| 21:24 | 20:27 5  20:00 (HSK MEO8a) | 19:16 19  18:41 (HSK 8694 TLF) | 17:11 25 16:35 (HSK HRO3) | 16:24 25 15:36 (HSK HRO5) | 16:20 16  15:44 (HSK HRO5)
27]05:40 | 06:28 19:55 (HSK MEO8a) | 07:18 18:20 (HSK 8694 TLF) | 07:08 16:11 (HSK HR03) | 08:01 15:12 (HSK HRO5) | 08:30 15:28 (HSK HRO5)
| 21:22 | 20:24 2 19:57 (HSK MEO8a) | 19:14 20  18:40 (HSK 8694 TLF) | 17:09 24 16:35 (HSK HRO3) | 16:23 24  15:36 (HSK HRO5) | 16:21 16  15:44 (HSK HRO5)
28] 05:41 | 06:30 | 07:19 18:20 (HSK 8694 TLF) | 07:10 16:11 (HSK HR03) | 08:03 15:11 (HSK HRO5) | 08:31 15:28 (HSK HRO5)
| 21:21 | 20:22 | 19:12 21 18:41 (HSK 8694 TLF) | 17:07 24 16:35 (HSK HRO3) | 16:22 25 15:36 (HSK HRO5) | 16:22 17 15:45 (HSK HRO5)
29 | 05:43 | 06:31 | 07:21 18:20 (HSK 8694 TLF) | 07:12 16:12 (HSK HRO3) | 08:04 15:12 (HSK HROS) | 08:31 15:29 (HSK HRO5)
|21:19  ]20:20 |19:09 21  18:41 (HSK 8694 TLF) | 17:05 22 16:34 (HSK HR03) | 16:22 25  15:37 (HSK HRO5) | 16:23 16 15:45 (HSK HRO5)
30| 05:44 | 06:33 |1 07:23 18:19 (HSK 8694 TLF) | 07:13 16:12 (HSK HRO3) | 08:06 15:12 (HSK HROS) | 08:31 15:29 (HSK HROS)
|21:18 | 20:18 |19:07 21  18:40 (HSK 8694 TLF) | 17:03 21 16:33 (HSK HR03) | 16:21 24  15:36 (HSK HRO5) | 16:24 17  15:46 (HSK HRO5)
31 | 05:46 | 06:34 | | 07:15 16:13 (HSK HRO3) | | 08:31 15:29 (HSK HRO5)
| 21:16 | 20:16 | | 17:01 20 16:33 (HSK HRO3) | | 16:25 18  15:47 (HSK HRO5)
Sonnenscheinstunden | 500 | 453 | 381 | 332 | 268 | 246
astr.max.mdogl.Beschattung | | 176 | 328 | 372 | 375 | 557
Red.Sonnenscheinwahrsch. | | 0,40 | 0,32 | 0,29 | 0,23 | 0,17
Reduktion Betriebsdauer | | 0,96 | 0,96 | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | | 0,67 | 0,70 | 0,70 | 0,66 | 0,66
Gesamte Reduktion | | 0,26 | 0,22 | 0,19 | 0,14 | 0,11
Met.wahrsch.Beschattung | | 45 | 71 | 72 | 54 | 60
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
.
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Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN42 - Meerhof, Drosselgasse 24

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe

249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
|Januar |Februar IMarz 1April IMai 1Juni
1]08:31 14:41 (HSK HRO5) | 08:05 15:55 (HSK HR03) | 07:12 17:07 (HSK 8694 TLF) | 07:03 18:52 (HSK ME08b) | 05:59 19:40 (HSK MEO8a) | 05:14
116:26 17  14:58 (HSK HRO5) | 17:13 29 16:24 (HSK HRO3) | 18:04 31 17:38 (HSK MEO1) | 19:57 39 19:31 (HSK MEO7) | 20:47 17  20:19 (HSK ME09) | 21:32
2108:31 14:42 (HSK HRO5) | 08:03 15:55 (HSK HR03) | 07:10 17:05 (HSK 8694 TLF) | 07:00 18:53 (HSK MEO8b) | 05:57 20:11 (HSK ME09) | 05:13
116:27 16  14:58 (HSK HRO5) | 17:15 29 16:24 (HSK HRO3) | 18:06 34  17:39 (HSK MEO1) | 19:59 ~ 40  19:33 (HSK MEO7) | 20:49 9 20:20 (HSK MEO09) | 21:33
3108:31 14:43 (HSK HRO5) | 08:02 15:55 (HSK HR03) | 07:08 17:05 (HSK 8694 TLF) | 06:58 18:53 (HSK MEO8b) | 05:55 20:09 (HSK ME09) | 05:13
| 16:28 14 14:57 (HSK HRO5) | 17:17 29 16:24 (HSK HRO3) | 18:07 37 17:42 (HSK MEO1) | 20:00 40 19:33 (HSK MEO7) | 20:50 13 20:22 (HSK ME09) | 21:34
4]08:31 14:44 (HSK HRO5) | 08:00 15:56 (HSK HR03) | 07:06 17:05 (HSK 8694 TLF) | 06:56 18:54 (HSK MEO8b) | 05:53 20:09 (HSK ME09) | 05:12
| 16:29 13 14:57 (HSK HRO5) | 17:19 28 16:24 (HSK HRO3) | 18:09 39 17:44 (HSK MEO1) | 20:02 38 19:33 (HSK MEQ7) | 20:52 15 20:24 (HSK MEQ9) | 21:35
5 | 08:30 14:46 (HSK HRO5) | 07:59 15:57 (HSK HRO3) | 07:04 17:05 (HSK 8694 TLF) | 06:54 18:56 (HSK MEO8b) | 05:51 20:08 (HSK MEO9) | 05:11
116:30 11  14:57 (HSK HROS5) | 17:20 27 16:24 (HSK HRO3) | 18:11 40  17:45 (HSK MEOL) | 20:04 34  19:33 (HSK MEO7) | 20:53 17  20:25 (HSK MEO9) | 21:36
6 | 08:30 14:47 (HSK HRO5) | 07:57 15:57 (HSK HR03) | 07:01 17:04 (HSK 8694 TLF) | 06:51 18:59 (HSK MEO8b) | 05:49 20:07 (HSK MEOQ9) | 05:11
| 16:32 8  14:55 (HSK HRO5) | 17:22 26 16:23 (HSK HR03) | 18:13 40 17:44 (HSK MEO1) | 20:05 28  19:33 (HSK MEO7) | 20:55 19  20:26 (HSK ME09) | 21:37
7108:30 14:51 (HSK HRO5) | 07:55 15:58 (HSK HR03) | 06:59 17:05 (HSK 8694 TLF) | 06:49 19:13 (HSK MEO7) | 05:48 20:06 (HSK ME09) | 05:10
| 16:33 2 14:53 (HSK HRO5) | 17:24 25 39 17:44 (HSK MEO1) | 20:07 19  19:32 (HSK MEO7) | 20:57 21  20:27 (HSK ME09) | 21:38
8] 08:29 | 07:54 17:06 (HSK 8694 TLF) | 06:47 19:13 (HSK MEO7) | 05:46 20:06 (HSK ME09) | 05:10
| 16:34 | 17:26 24 3 38 17:44 (HSK MEO1) | 20:09 18 19:31 (HSK MEO7) | 20:58 22 20:28 (HSK ME09) | 21:39
9] 08:29 | 07:52 16:00 (HSK HRO3) | 06:55 17:07 (HSK 8694 TLF) | 06:45 19:14 (HSK MEO7) | 05:44 20:05 (HSK ME09) | 05:09
| 16:35 | 17:28 21 16:21 (HSK HRO3) | 18:18 36 17:43 (HSK MEO1) | 20:10 15 19:29 (HSK MEO7) | 21:00 23 20:28 (HSK ME09) | 21:40
10 | 08:28 | 07:50 16:02 (HSK HRO3) | 06:53 17:07 (HSK 8694 TLF) | 06:42 19:15 (HSK MEO7) | 05:43 20:06 (HSK MEO9) | 05:09
1 16:37 117:30 18 16:20 (HSK HRO3) | 18:20 34  17:41 (HSK MEO1) [ 20:12 13 19:28 (HSK MEO7) | 21:01 22  20:28 (HSK MEO9) | 21:40
11]08:28 | 07:48 16:04 (HSK HRO03) | 06:50 17:09 (HSK 8694 TLF) | 06:40 19:18 (HSK MEQ7) | 05:41 20:06 (HSK ME09) | 05:08
| 16:38 117:31 14 16:18 (HSK HR03) | 18:21 28 17:40 (HSK MEO1) | 20:14 7 19:25 (HSK MEO7) | 21:03 22  20:28 (HSK ME09) | 21:41
12 | 08:27 | 07:46 16:07 (HSK HRO3) | 06:48 17:13 (HSK 8694 TLF) | 06:38 1 05:39 20:06 (HSK ME09) | 05:08
| 16:40 ] 17:33 7 16:14 (HSK HRO3) | 18: 14 17:37 (HSK MEO1) | 20:15 121:05 22 20:28 (HSK MEOQ) | 21:42
13 | 08:26 | 07:45 10 | 06:36 1 05:38 20:06 (HSK ME09) | 05:08
| 16:41 |17:35 | 18: | 20:17 121:06 21 20:27 (HSK MEO9) | 21:43
14 | 08:26 | 07:43 | 06:44 | 06:34 19:43 (HSK MEO8a) | 05:36 20:07 (HSK ME09) | 05:07
| 16:43 |17:37 | 18:27 | 20:19 9 19:52 (HSK MEOSa) | 21:08 20  20:27 (HSK MEO9) | 21:43
15 | 08:25 | 07:41 | 06:41 | 06:31 19:40 (HSK MEO8a) | 05:35 20:07 (HSK MEO9) | 05:07
| 16:44 1 17:39 | 18:28 120:20 14  19:54 (HSK MEO8a) | 21:09 19  20:26 (HSK MEQ9) | 21:44
16 | 08:24 | 07:39 | 06:29 19:39 (HSK MEO8a) | 05:33 20:08 (HSK ME09) | 05:07
| 16:46 | 17:40 120:22 16  19:55 (HSK MEO8a) | 21:11 18  20:26 (HSK ME09) | 21:44
17 | 08:23 | 07:37 | 06:27 19:37 (HSK MEOSa) | 05:32 20:09 (HSK ME09) | 05:07
| 16:47 | 17:42 120:24 20  19:57 (HSK MEO8a) | 21:12 16  20:25 (HSK ME09) | 21:45
18 | 08:22 1 07:35 ] 06:25 19:36 (HSK MEO8a) | 05:30 20:09 (HSK ME09) | 05:07
| 16:49 | 17:44 | 20:25 23 19:59 (HSK MEO8a) | 21:14 15 20:24 (HSK ME09) | 21:45
19 | 08:21 16:01 (HSK HR03) | 07:33 ] 06:23 19:36 (HSK MEO8a) | 05:29 20:11 (HSK ME09) | 05:07
| 16:51 10  16:11 (HSK HRO3) | 17:46 | 20:27 24 20:00 (HSK MEO8a) | 21:15 12 20:23 (HSK MEQ9) | 21:45
20 | 08:20 16:00 (HSK HRO3) | 07:31 | 06:21 19:35 (HSK MEO8a) | 05:27 20:13 (HSK MEO9) | 05:07
116:52 13 16:13 (HSK HRO3) | 17:48 120:29 25  20:00 (HSK MEOSa) | 21:17 8  20:21 (HSK MEO09) | 21:46
21 08:19 15:59 (HSK HRO03) | 07:29 | 06: 18:03 (HSK MEO8b) | 06:19 19:35 (HSK MEO8a) | 05:26 | 05:07
|16:54 16  16:15 (HSK HRO3) | 17:50 | 1 9  18:12 (HSK MEO8b) | 20:30 25  20:00 (HSK MEO8a) | 21:18 | 21:46
22 08:18 15:57 (HSK HRO3) | 07:27 | 06: 18:00 (HSK MEO8b) | 06:17 19:34 (HSK MEOSa) | 05:25 | 05:08
116:55 19 16:16 (HSK HRO3) | 17:51 118:40 15  18:15 (HSK MEO8b) | 20:32 26  20:00 (HSK MEO8a) | 21:19 | 21:46
23 08:17 15:57 (HSK HR03) | 07:25 1 06:23 17:58 (HSK MEO8b) | 06:15 19:34 (HSK MEOSa) | 05:24 ] 05:08
| 16:57 21 16:18 (HSK HRO3) | 17:53 | 18:42 19 18:17 (HSK MEO8b) | 20:34 26 20:00 (HSK MEO8a) | 21:21 | 21:46
241 08:16 15:56 (HSK HR03) | 07:23 17:13 (HSK 8694 TLF) | 06:21 17:55 (HSK MEO8b) | 06:12 19:34 (HSK MEO8a) | 05:22 | 05:08
| 16:59 23 16:19 (HSK HRO03) | 17:55 12 17:25 (HSK 8694 TLF) | 18:43 22 18:17 (HSK MEO8b) | 20:35 25  19:59 (HSK MEO8a) | 21:22 | 21:46
25 | 08:15 15:55 (HSK HRO3) | 07:21 17:11 (HSK 8694 TLF) | 06:19 17:55 (HSK MEO8b) | 06:10 19:34 (HSK MEO8a) | 05:21 ] 05:08
117:01 25 16:20 (HSK HRO3) | 17:57 16  17:27 (HSK 8694 TLF) | 18:45 23  18:18 (HSK MEO8b) | 20:37 25  19:59 (HSK MEO8a) | 21:23 | 21:47
26| 08:13 15:55 (HSK HRO03) | 07:19 17:09 (HSK 8694 TLF) | 06:16 17:54 (HSK MEO8b) | 06:08 19:34 (HSK MEO8a) | 05:20 | 05:09
117:02 26  16:21 (HSK HRO3) | 17:59 20  17:29 (HSK 8694 TLF) | 18:47 25  18:19 (HSK MEO8b) | 20:39 24  19:58 (HSK MEOS8a) | 21:25 | 21:47
271 08:12 15:56 (HSK HR03) | 07:17 17:08 (HSK 8694 TLF) | 06:14 17:52 (HSK MEO8b) | 06:06 19:35 (HSK MEOSa) | 05:19 | 05:09
|17:04 26  16:22 (HSK HRO3) | 18:00 22  17:30 (HSK 8694 TLF) | 18:49 ~ 26  18:18 (HSK MEO8b) | 20:40 22  19:57 (HSK MEO8a) | 21:26 | 21:46
28 | 08:11 15:55 (HSK HR03) | 07:14 17:07 (HSK 8694 TLF) | 06:12 17:52 (HSK MEO8b) | 06:04 19:35 (HSK MEOSa) | 05:18 ] 05:10
| 17:06 27  16:22 (HSK HRO3) | 18:02 26 17:36 (HSK MEO1) | 18:50 26 18:18 (HSK MEO8b) | 20:42 21 19:56 (HSK MEO8a) | 21:27 | 21:46
29 | 08:09 15:55 (HSK HR03) | 18:52 (HSK MEO8b) | 06:03 19:36 (HSK MEO8a) | 05:17 ] 05:10
117:08 29  16:24 (HSK HRO3) | | 19: 29 19:27 (HSK MEO7) | 20:44 18  19:54 (HSK MEOSa) | 21:28 | 21:46
30 | 08:08 15:55 (HSK HRO3) | |10 18:51 (HSK MEO8b) | 06:01 19:39 (HSK MEO8a) | 05:16 ] 05:11
117:09 29  16:24 (HSK HRO3) | | 19: 35  19:28 (HSK MEO7) | 20:45 15  19:54 (HSK MEOSa) | 21:30 | 21:46
31| 08:06 15:54 (HSK HRO3) | | 07: 18:51 (HSK MEO8b) | | 05:15 |
117:11 29 16:23 (HSK HRO3) | 119:55 39 19:30 (HSK MEQ7) | | 21:31 |
Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497
astr.max.mdogl.Beschattung | 374 | 373 | 678 | 649 | 351 |
Red.Sonnenscheinwahrsch. | 0,19 | 0,32 | 0,28 | 0,36 | 0,43 |
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | 0,96 |
Reduktion Windrichtung | 0,67 | 0,69 | 0,70 | 0,69 | 0,66 |
Gesamte Reduktion | 0,12 | 0,21 | 0,19 | 0,24 | 0,27 |
Met.wahrsch.Beschattung | 45 | 79 | 129 | 156 | 96 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN42 - Meerhof, Drosselgasse 24
Annahmen fir Schattenwurfberechnung

Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16

DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
Aug Sep Okt Nov Dez
1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Jan

Feb Mar

Apr Mai Jun

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe

Jul

249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
1 Juli | August | September | Oktober INovember |Dezember
1]05:11 | 05:47 20:17 (HSK MEO9) | 06:36 19:17 (HSK MEO7) | 07:24 1 07:17 15:31 (HSK HRO3) | 08:07
| 21:46 121:15 21 20:38 (HSK MEO9) | 20:13 7 19:24 (HSK MEO7) | 19:05 117:00 19  15:50 (HSK HRO3) | 16:20
2] 05:12 | 05:49 20:16 (HSK ME09) | 06:38 19:13 (HSK MEQ7) | 07:26 17:49 (HSK 8694 TLF) | 07:19 15:29 (HSK HRO3) | 08:09
| 21:45 |21:13 22 20:38 (HSK MEO9) | 20:11 13 19:26 (HSK MEO7) | 19:03 23 18:18 (HSK MEO1) | 16:58 21  15:50 (HSK HRO3) | 16:
305:13 | 05:50 20:16 (HSK MEO9) | 06:39 19:12 (HSK MEO7) | O 17:46 (HSK 8694 TLF) | 07:21 15:28 (HSK HRO3) | 0
| 21:45 | 21:11 23 20:39 (HSK MEQ9) | 20:09 15 19:27 (HSK MEO7) | 19:00 31 18:18 (HSK MEO1) | 16:56 23 15:51 (HSK HRO3) | 16:19
40514 ] 05:52 20:16 (HSK ME09) | 06:41 19:10 (HSK MEO7) | 07:29 17:44 (HSK 8694 TLF) | 07:22 15:27 (HSK HRO3) | 08:11
| 21:45 121:10 22 20:38 (HSK MEO9) | 20:07 18 19:28 (HSK MEO7) | 18:58 36 18:20 (HSK MEO1) | 16:54 25  15:52 (HSK HRO3) | 16:18
5 05:14 | 05:53 20:16 (HSK ME09) | 06:42 19:09 (HSK MEO7) | 07:31 17:43 (HSK 8694 TLF) | 07:24 15:27 (HSK HRO3) | 08:13
| 21:44 | 21:08 21 20:37 (HSK MEQ9) | 20:05 19 19:28 (HSK MEQ7) | 1. 37 18:20 (HSK MEO1) | 16:53 26
6]05:15 | 05:55 20:16 (HSK ME09) | 06:44 18:55 (HSK MEO8b) | 07:: 17:41 (HSK 8694 TLF) | 07:26 : 14:34 (HSK HRO5)
| 21:44 121:06 21 20:37 (HSK MEO9) | 20:02 28  19:29 (HSK MEO7) | 18:54 39 18:20 (HSK MEO1) | 16:51 28  15:54 (HSK HRO3) | 16:17 7 14:41 (HSK HROS)
705:16 | 05:56 20:16 (HSK ME09) | 06:46 18:51 (HSK MEO8b) | 07:34 17:41 (HSK 8694 TLF) | 07:28 15:26 (HSK HRO3) | 08:15 14:32 (HSK HRO5)
| 21:43 121:04 19  20:35 (HSK MEO9) | 20:00 34 19:28 (HSK MEO7) | 18:51 39 18:20 (HSK MEO1) | 16:49 28 11 14:43 (HSK HRO5)
8 05:17 | 05:58 20:17 (HSK MEQ9) | 06:47 18:49 (HSK MEO8b) | 0 17:40 (HSK 8694 TLF) | 07:29 14:33 (HSK HRO5)
| 21:43 | 21:03 17 20:34 (HSK MEQ9) | 19:58 38 19:28 (HSK MEQ7) | 1. 40 18:20 (HSK MEO1) | 16:48 29 12 14:45 (HSK HRO5)
9]05:18 | 06:00 20:17 (HSK MEO9) | 06:49 18:47 (HSK MEO8b) | 0 17:40 (HSK 8694 TLF) | 07:31 14:32 (HSK HRO5)
| 21:42 121:01 15  20:32 (HSK MEO9) | 19:55 40 19:27 (HSK MEQ7) | 1 40 18:20 (HSK MEO1) | 16:46 29 14 14:46 (HSK HRO5)
10 | 05:19 | 06:01 20:19 (HSK MEO9) | 06:50 18:46 (HSK MEO8b) | 07:39 17:39 (HSK 8694 TLF) | 07:33 15:26 (HSK HRO3) | 08:19 14:32 (HSK HRO5)
| 21:41 | 20:59 12 20:31 (HSK ME09) | 19:53 41 19:27 (HSK MEO7) | 18:45 38 18:17 (HSK MEO1) | 16:44 29 15:55 (HSK HRO03) | 16:16 15 14:47 (HSK HRO5)
11 ] 05:20 | 06:03 19:51 (HSK MEO8a) | 06:52 18:44 (HSK ME08b) | 07:41 17:39 (HSK 8694 TLF) | 07:35 15:26 (HSK HRO03) | 08:20 14:31 (HSK HRO5)
| 21:40 | 20:57 14 20:28 (HSK ME09) | 19:51 40 19:24 (HSK MEO7) | 18:42 36 18:15 (HSK MEO1) | 16:43 29  15:55 (HSK HRO3) | 16:16 17 14:48 (HSK HRO5)
12| 05:21 | 06:04 19:48 (HSK MEO8a) | 06:54 18:44 (HSK MEO8b) | 07:42 17:39 (HSK 8694 TLF) | 07:36 15:27 (HSK HRO3) | 08:21 14:31 (HSK HRO5)
| 21:40 120:55 16 20:27 (HSK MEO9) | 19:49 38 19:22 (HSK MEO7) | 18:40 34 18:13 (HSK MEO1) | 16:41 28  15:55 (HSK HRO3) | 16:16 18  14:49 (HSK HRO5)
13 ] 05:22 | 06:06 19:46 (HSK MEO8a) | 06:55 18:42 (HSK ME08b) | 07:44 17:40 (HSK 8694 TLF) | 07:38 15:26 (HSK HRO3) | 08:22 14:31 (HSK HRO5)
| 21:39 | 20:53 16 20:02 (HSK MEO8a) | 19:46 36 19:19 (HSK MEO7) | 18:38 31 18:11 (HSK MEO1) | 16:40 28 15:54 (HSK HRO3) | 16:16 18 14:49 (HSK HRO5)
14 | 05:23 | 06:07 19:45 (HSK MEO8a) | 06:57 17:40 (HSK 8694 TLF) | 07:40 15:27 (HSK HRO3) | 08:23 14:32 (HSK HROS)
| 21:38 120:51 18  20:03 (HSK MEO8a) | 19:44 31 23 18:03 (HSK 8694 TLF) | 16:38 27  15:54 (HSK HRO3) | 16:16 18  14:50 (HSK HRO5)
15 | 05:24 | 06:09 19:43 (HSK MEO8a) | 06:58 17:41 (HSK 8694 TLF) | 07:42 15:28 (HSK HRO3) | 08:24 14:32 (HSK HRO5)
| 21:37 | 20:49 21 20:04 (HSK MEO8a) | 19:42 27 21 18:02 (HSK 8694 TLF) | 16:37 26 15:54 (HSK HRO3) | 16:16 19 14:51 (HSK HRO5)
16 | 05:25 1 06:11 19:42 (HSK MEO8a) | 07:00 17:42 (HSK 8694 TLF) | 07:43 15:28 (HSK HRO3) | 08:24 14:32 (HSK HRO5)
| 21:36 | 20:47 23 20:05 (HSK MEO8a) | 19:39 26 19:08 (HSK ME08b) | 18:32 19 18:01 (HSK 8694 TLF) | 16:36 26 15:54 (HSK HRO3) | 16:16 20 14:52 (HSK HRO5)
17 | 05:27 | 06:12 19:41 (HSK MEO8a) | 07:02 18:42 (HSK MEO8b) | 07:51 17:44 (HSK 8694 TLF) | 07:45 15:29 (HSK HRO3) | 08:25 14:33 (HSK HRO5)
| 21:35 120:45 24  20:05 (HSK MEO8a) | 19:37 25  19:07 (HSK MEO8b) | 18:29 15  17:59 (HSK 8694 TLF) | 16:33 25  15:54 (HSK HRO3) | 16: 20 14:53 (HSK HRO5)
18| 05:28 | 06:14 19:41 (HSK MEO8a) | 07:03 18:42 (HSK MEO8b) | 0 17:46 (HSK 8694 TLF) | 07:47 15:30 (HSK HRO3) | 0 14:32 (HSK HRO5)
| 21:34 | 20:43 24 20:05 (HSK MEO8a) | 19:35 24 19:06 (HSK ME08b) | 18:27 9 17:55 (HSK 8694 TLF) | 16:33 23 15:53 (HSK HRO03) | 16:17 20 14:52 (HSK HRO05)
19 | 05:29 | 06:15 19:40 (HSK MEO8a) | 07:05 18:43 (HSK MEO8b) | 07:54 | 07:48 15:32 (HSK HRO3) | 08:27 14:33 (HSK HRO5)
| 21:33 120:41 25  20:05 (HSK MEO8a) | 19:32 22  19:05 (HSK MEO8b) | 18:25 |16:32 21 15:53 (HSK HRO3) | 16:17 20  14:53 (HSK HRO5)
20 | 05:30 | 06:17 19:40 (HSK MEO8a) | 07:06 18:43 (HSK MEO8b) | 07:56 | 07:50 15:32 (HSK HRO3) | 08:27 14:34 (HSK HRO5)
| 21:32 | 20:39 25 20:05 (HSK MEO8a) | 19:30 20 | 16:30 19 20 14:54 (HSK HRO5)
21]05:32 1 06:19 19:39 (HSK MEO8a) | 07:08 f 1 07:52 : 14:34 (HSK HRO5)
| 21:30 120:37 26 20:05 (HSK MEO8a) | 19:28 16  19:01 (HSK MEO8b) | 18:21 116:29 17 15:51 (HSK HRO3) | 16:18 20  14:54 (HSK HRO5)
22| 05:33 | 06:20 19:39 (HSK MEO8a) | 07:10 18:46 (HSK MEO8b) | 08:00 | 07:53 15:36 (HSK HRO3) | 08:29 14:35 (HSK HRO5)
| 21:29 120:35 26 20:05 (HSK MEO8a) | 19:26 12 |16:28 14 20 14:55 (HSK HRO5)
23| 05:34 20:25 (HSK ME09) | 06:22 19:39 (HSK MEO8a) | 07:11 | 07:55 14:35 (HSK HRO5)
| 21:28 5 20:30 (HSK MEQ9) | 20:33 25 20:04 (HSK MEO8a) | 19:23 | 16:27 10 20 14:55 (HSK HRO05)
24 | 05:36 20:22 (HSK ME09) | 06:23 19:39 (HSK MEO8a) | 07:13 | 07:57 | 14:35 (HSK HRO5)
121:26 10  20:32 (HSK MEO9) | 20:31 25  20:04 (HSK MEO8a) | 19:21 | 16:26 | 20 14:55 (HSK HRO5)
25 | 05:37 20:21 (HSK MEO9) | 06:25 19:39 (HSK MEO8a) | 07:14 | 07:58 | 14:36 (HSK HRO5)
|21:25 13 20:34 (HSK MEO9) | 20:29 22  20:01 (HSK MEO8a) | 19:19 | 16:25 | 20 14:56 (HSK HROS5)
26 | 05:39 20:19 (HSK ME09) | 06:26 19:40 (HSK MEO8a) | 07:16 | 08:00 | 14:37 (HSK HRO5)
|21:24 15  20:34 (HSK MEO9) | 20:27 20  20:00 (HSK MEO8a) | 19:16 | 16:24 | 20 14:57 (HSK HROS)
27 | 05:40 20:19 (HSK ME09) | 06:28 19:41 (HSK MEO8a) | 07:18 | 08:01 | 14:37 (HSK HRO5)
| 21:22 17 20:36 (HSK ME09) | 20:24 16  19:57 (HSK MEO8a) | 19:14 | 16:23 | 20 14:57 (HSK HRO5)
28 | 05:41 20:18 (HSK ME09) | 06:30 19:42 (HSK MEO8a) | 07:19 | 08:03 | 14:38 (HSK HRO5)
]21:21 18  20:36 (HSK MEO9) | 20:22 13  19:55 (HSK MEO8a) | 19:12 | 16:22 | 19 14:57 (HSK HRO5)
29 | 05:43 20:18 (HSK ME09) | 06:31 19:44 (HSK MEO8a) | 07:21 | 08:04 | 14:38 (HSK HRO5)
121:19 20  20:38 (HSK MEO9) | 20:20 9  19:53 (HSK MEO8a) | 19:09 | 16:22 | 19 14:57 (HSK HRO5)
30 | 05:44 20:17 (HSK MEO09) | 06:33 | 07:23 15:36 (HSK HRO3) | 08:06 | 14:39 (HSK HRO5)
|21:18 21 20:38 (HSK MEO9) | 20:18 | 19:07 9 15:45 (HSK HRO3) | 16:21 | 18 14:57 (HSK HRO5)
31| 05:46 20:16 (HSK ME09) | 06:34 | 15:33 (HSK HRO3) | | 14:40 (HSK HRO5)
121:16 22 20:38 (HSK MEO9) | 20:16 | 15 15:48 (HSK HRO3) | | 17 14:57 (HSK HROS)
Sonnenscheinstunden | 500 | 453 | 381 | 268 |
astr.max.mogl.Beschattung | 141 | 581 | 570 535 | 550 | 462
Red.Sonnenscheinwahrsch. | 0,39 | 0,40 | 0,32 0,29 | 0,23 | 0,17
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 0,96 | 0,96 | 0,96
Reduktion Windrichtung | 0,66 | 0,67 | 0,70 0,70 | 0,68 | 0,65
Gesamte Reduktion | 0,25 | 0,26 | 0,22 0,19 | 0,15 | 0,11
Met.wahrsch.Beschattung | 35 | 150 | 123 103 | 81 | 49
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
.
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Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN43 - Meerhof, Drosselgasse 14
Annahmen fir Schattenwurfberechnung

|Januar

1]08:31
|16:26 28

2|

|

31

|

4

|

51

|

61

|

71

|

8|

|

91

|

10|

|

11|

|

12|

|

13|

|

14 |

|

15|

|

16 |

|

17

|

18 |

|

19

|

20|

|

21|

|

22|

|

23|

|

24 |

|

25|

|

26 |

|

27|

|

28 |

|

29|

|

30|

|

31

|
Sonnenscheinstunden |
astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

08:31
16:27 28
08:31
16:28 28
08:31
16:29 28
08:30
16:30 28
08:30
16:32 28
08:30
16:33 28
08:29
16:34 28
08:29
16:35 27
08:28
16:37 27
08:28
16:38 27
08:27
16:40 25
08:26
16:41 25
08:26
16:43 24
08:25
16:44 23
08:24
16:46 22
08:23
16:47 21
08:22
16:49 19
08:21
16:51 17
08:20
16:52 14
08:19
16:54 10
08:18
16:55
08:17
16:57
08:16
16:59
08:15
17:01
08:13
17:02
08:12
17:04
08:11
17:06
08:09
17:08
08:08
17:09
08:06
17:11
261
505
0,19
0,96
0,66
0,12
60

|Februar

14:57 (HSK HRO5) | 08:05
15:25 (HSK HRO5) | 17:13
14:58 (HSK HROS) | 08:03
15:26 (HSK HROS) | 17:15
14:58 (HSK HROS) | 08:02
15:26 (HSK HROS) | 17:17
14:58 (HSK HRO5) | 08:00
15:26 (HSK HROS) | 17:19
14:59 (HSK HROS) | 07:59
15:27 (HSK HROS) | 17:20
14:59 (HSK HRO5) | 07:57
15:27 (HSK HRO5) | 17:22
15:00 (HSK HROS) | 07:55
15:28 (HSK HROS) | 17:24
15:00 (HSK HROS) | 07:53
15:28 (HSK HRO5) | 17:26
15:01 (HSK HRO5) | 07:52
15:28 (HSK HROS) | 17:28
15:02 (HSK HROS) | 07:50
15:29 (HSK HROS) | 17:30
15:02 (HSK HRO5) | 07:48
15:29 (HSK HRO5) | 17:31
15:03 (HSK HROS) | 07:46
15:28 (HSK HROS) | 17:33
15:03 (HSK HROS) | 07:45
15:28 (HSK HRO5) | 17:35
15:04 (HSK HROS) | 07:43
15:28 (HSK HROS) | 17:37
15:05 (HSK HROS) | 07:41
15:28 (HSK HROS) | 17:39
15:06 (HSK HRO5) | 07:39
15:28 (HSK HRO5) | 17:40
15:07 (HSK HROS) | 07:37
15:28 (HSK HROS) | 17:42
15:08 (HSK HROS) | 07:35
15:27 (HSK HRO5) | 17:44
15:10 (HSK HRO5) | 07:33
15:27 (HSK HROS) | 17:46
15:12 (HSK HROS) | 07:31
15:26 (HSK HROS) | 17:48
15:14 (HSK HRO5) | 07:29
15:24 (HSK HROS) | 17:50

| 07:27

| 17:51

| 07:25

| 17:53

| 07:23

| 17:55

| 07:21

| 17:57

| 07:19

] 17:59

| 07:17

| 18:00

| 07:14

] 18:02

|
|
|
|
|
|
| 278
|
|
|
|
|
|

1
16
19
22
24
2
27
28
29
29
29
29
29
29
27
27
25
22
19

15

491
0,32
0,96
0,70
0,22

106

|Marz

| 07:12
| 18:04
| 07:10
| 18:06
16:29 (HSK HRO3) | 07:08
16:40 (HSK HRO3) | 18:07
16:27 (HSK HRO3) | 07:06
16:43 (HSK HRO3) | 18:09
16:26 (HSK HRO3) | 07:04

16:46 (HSK HRO3) | 18:13
16:23 (HSK HRO3) | 06:59

16:22 (HSK HRO3) | 06:53
16:50 (HSK HRO3) | 18:20
16:21 (HSK HRO3) | 06:50
16:50 (HSK HRO3) | 18:21
16:21 (HSK HRO3) | 06:48
16:50 (HSK HRO3) | 18:23
16:21 (HSK HRO3) | 06:46
16:50 (HSK HRO3) | 18:25
1

1
1
1
1

16:50 (HSK HRO3) | 18:30
16:22 (HSK HRO3) | 06:37

16:49 (HSK HRO3) | 18:33
16:23 (HSK HRO3) | 06:32
16:48 (HSK HRO3) | 18:35
16:25 (HSK HRO3) | 06:30

16:45 (HSK HRO3) | 18:38
16:28 (HSK HRO3) | 06:25

16 :40 (HSK HRO3) | 18:42
| 06:21
| 18:43
| 06:19
| 18:45
| 06:16
| 18:47
| 06:14
| 18:49
| 06:12
| 18:50
| 07:09
| 19:52
| 07:07
| 19:54
| 07:05
] 19:55
367

12
18
22
25
28
30

32

31
31
29
26
24
18

15

382
0,28
0,96
0,70
0,19

73

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
Aug Sep Okt Nov Dez
1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Jan

Feb Mar

Apr Mai Jun

Betriebsdauer je Sektor

Jul

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

N NNO ONO O O0OSO SSO S SSW WSW W  WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
1 April | Mai 1Juni
1 07:03 ] 05:59 19:55 (HSK MEO8a) | 05:14 20:32 (HSK ME09)
| 19:57 120:47 23 20:18 (HSK MEOS8a) | 21:32 2 20:34 (HSK MEO9)
| 07:00 19:23 (HSK MEO8b) | 05:57 19:54 (HSK MEO8a) | 05:13
119:59 10  19:33 (HSK MEO8b) | 20:49 24  20:18 (HSK MEO8a) | 21:33
| 06:58 19:20 (HSK MEO8b) | 05:55 1 (HSK MEO8a) | 05:13
| 20:00 14 19:34 (HSK MEO8D) | 20:50 24 20:18 (HSK MEO8a) | 21:34
| 06:56 19:18 (HSK MEO8b) | 05:53 19:55 (HSK MEO8a) | 05:12
120:02 18 19:36 (HSK MEO8b) | 20:52 23  20:18 (HSK MEO8a) | 21:35
| 06:54 19:17 (HSK MEO8b) | 05:51 19:55 (HSK MEO8a) | 05:11
120:04 21 19:38 (HSK MEO8b) | 20:53 ~ 23 2 (HSK MEO8a) | 21:36
| 06:51 19:16 (HSK MEO8b) | 05:49 19:54 (HSK MEO8a) | 05:11
| 20:05 23 19:39 (HSK MEO8b) | 20:55 23 20:17 (HSK MEO8a) | 21:37
| 06:49 19:15 (HSK MEO8b) | 05:48 19:55 (HSK MEO8a) | 05:10
|20:07 27 19:42 (HSK MEO7) | 20:57 21 (HSK MEO8a) | 21:38
| 06:47 19:14 (HSK MEO8b) | 05:46 (HSK MEO8a) | 05:10
120:09 28 19:42 (HSK MEQ7) | 20:58 20 :16 (HSK MEO8a) | 21:39
17:39 (HSK 8694 TLF) | 06:45 19:14 (HSK MEO8b) | 05:44 19:56 (HSK MEO8a) | 05:09
17:51 (HSK 8694 TLF) | 20:10 30 19:44 (HSK MEO7) | 21:00 22 20:30 (HSK ME09) | 21:40
17:36 (HSK 8694 TLF) | 06:42 19:14 (HSK MEO8b) | 05:43 19:58 (HSK MEO8a) | 05:09
17:54 (HSK MEO1) | 20:12 32 19:46 (HSK MEQ7) | 21:01 23 20:33 (HSK ME09) | 21:40
17:34 (HSK 8694 TLF) | 06:40 19:14 (HSK MEO8D) | 05:41 19:58 (HSK MEO8a) | 05:08
17:56 (HSK MEO1) | 20:14 34  19:48 (HSK MEO7) | 21:03 23 20:33 (HSK ME09) | 21:41
17:33 (HSK 8694 TLF) | 06:38 19:14 (HSK MEO8b) | 05:39 20:01 (HSK MEO8a) | 05:08
17:58 (HSK MEO1) | 20:15 34  19:48 (HSK MEO7) | 21:05 21  20:35 (HSK ME09) | 21:42
17:31 (HSK 8694 TLF) | 06:36 19:14 (HSK MEO8b) | 05:38 20:04 (HSK MEO8a) | 05:08
17:59 (HSK MEO1) | 20:17 33 19:47 (HSK MEQ7) | 21:06 17 20:36 (HSK ME09) | 21:43
17:31 (HSK 8694 TLF) | 06:34 19:14 (HSK MEO8b) | 05:36
18:01 (HSK MEO1) | 20:19 33 19:47 (HSK MEO7) | 21:08 16
17:30 (HSK 8694 TLF) | 06:31 19:15 (HSK MEO8b) | 05:35
18:02 (HSK MEO1) | 20:20 31 19:46 (HSK MEQ7) | 21:09 18
17:30 (HSK 8694 TLF) | 06:29 19:17 (HSK MEO8D) | 05:33
18:02 (HSK MEO1) | 20:22 28 19:45 (HSK MEO7) | 21:11 20 20:41 (HSK MEO9) | 21:44
17:29 (HSK 8694 TLF) | 06:27 19:19 (HSK MEO8b) | 05:32 20:22 (HSK ME09) | 05:07
18:00 (HSK MEO1) | 20:24 25 19:44 (HSK MEO7) | 21:12 20 :
17:29 (HSK 8694 TLF) | 06:25 19:30 (HSK MEQ7) | 05:30
18:00 (HSK MEO1) | 20:25 13 19:43 (HSK MEQ7) | 21:14 21 20:. 42 (HSK ME09) | 21:45
17:30 (HSK 8694 TLF) | 06:23 19:33 (HSK MEQ7) | 05:29 20:21 (HSK ME09) | 05:07
17:59 (HSK MEO1) | 20:27 7 19:40 (HSK MEO7) | 21:15 21 20:42 (HSK ME09) | 21:45
17:30 (HSK 8694 TLF) | 06:21 | 05:27 20:21 (HSK ME09) | 05:07
17:56 (HSK MEO1) | 20:29 |21:17 21
17:30 (HSK 8694 TLF) | 06:19 | 05:26
17:54 (HSK MEO1) | 20:30 |21:18 20 20:42 (HSK ME09) | 21: 46
17:32 (HSK 8694 TLF) | 06:17 ] 05:25 20:22 (HSK ME09) | 05:08
17:50 (HSK 8694 TLF) | 20:32 |21:19 20
17:34 (HSK 8694 TLF) | 06:15 | 05:24
17:49 (HSK 8694 TLF) | 20:34 | 21:21 19
17:36 (HSK 8694 TLF) | 06:12 20:03 (HSK MEO8a) | 05:22
17:45 (HSK 8694 TLF) | 20:35 5 20:08 (HSK MEO8a) | 21:22 19
| 06:10 20:00 (HSK MEO8a) | 05:21 20:23 (HSK ME09) | 05:08
| 20:37 10 20:10 (HSK MEO8a) | 21:23 18 20:41 (HSK ME09) | 21:47
| 06:08 19:59 (HSK MEO8a) | 05:20 20:24 (HSK ME09) | 05:09
120:39 12 20:11 (HSK MEO8a) | 21:25 16 20:40 (HSK ME09) | 21:47
| 06:06 19:57 (HSK MEO8a) | 05:19 20:25 (HSK ME09) | 05:09
120:40 16  20:13 (HSK MEO8a) | 21:26 16 20:41 (HSK MEO09) | 21:46
| 06:04 19:56 (HSK MEO8a) | 05:18 20:26 (HSK ME09) | 05:10
| 20:42 18 20:14 (HSK MEO8a) | 21:27 14 20:40 (HSK ME09) | 21:46
| 06:03 19:55 (HSK MEO8a) | 05:17
|20:44 20  20:15 (HSK MEO8a) | 21:28 12
| 06:01 19:55 (HSK MEO8a) | 05:16
| 20:45 23 20:18 (HSK MEO8a) | 21:30 10 20:38 (HSK MEQ9) | 21:: 46
I ] 05:15 20:29 (HSK ME09) |
] | 21:31 7 20:36 (HSK ME09) |
| 415 | 483 | 497
| 545 | 595 | 2
| 0,36 | 0,43 | 0,34
I 0,96 | 0,96 | 0,96
| 0,69 | 0,66 | 0,66
| 0,24 | 0,27 | 0,21
| 131 | 162 | 0
Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
2
o
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Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN43 - Meerhof, Drosselgasse 14
Annahmen fir Schattenwurfberechnung

1Juli

1]05:11
| 21:46
2] 05:12
| 21:45
305:13
| 21:45
4 05:14
| 21:45
5] 05:14
| 21:44
6] 05:15
| 21:44
7105:16
| 21:43
805:17
| 21:43
9] 05:18
| 21:42
10 | 05:19
| 21:41
11 ] 05:20
| 21:40
12 | 05:21
| 21:40 6
13 ] 05:22
| 21:39 9
14 | 05:23
|21:38 11
15| 05:24
121:37 13
16 | 05:25
|21:36 15
17 | 05:27
| 21:35 16
18 | 05:28
| 21:34 17
19 | 05:29
|21:33 18
20 | 05:30
|21:32 19
21 05:32
121:30 20
22| 05:33
| 21:29 20
23| 05:34
| 21:28 21
24 | 05:36
|21:26 21
25 05:37
|21:25 20
26 | 05:39
|21:224 21
27 | 05:40
| 21:22 20
28 | 05:41
| 21:21 18
29 | 05:43
|21:19 17
30 | 05:44
|21:18 15
31| 05:46
|21:16 20
Sonnenscheinstunden | 500
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung | 0,66
Gesamte Reduktion | 0,25
Met.wahrsch.Beschattung | 83

337
0,39

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

Tag im Monat

Sonnenaufgang

|August

| 05:47
| 21:15

| 05:49

| 21:13

| 05:50

| 21:11

| 05:52

| 21:10

| 05:53

| 21:08

| 05:55

| 21:06

| 05:56

| 21:04

| 05:58

| 21:03

| 06:00

] 21:01

| 06:01

| 20:59

] 06:03

| 20:57

20:38 (HSK MEO9) | 06:04
20:44 (HSK ME9) | 20:55
20:37 (HSK MEO9) | 06:06
20:46 (HSK MEO9) | 20:53
20:36 (HSK MEO9) | 06:07
20:47 (HSK MEO9) | 20:51
20:35 (HSK MEO9) | 06:09
20:48 (HSK MEO9) | 20:49
20:34 (HSK MEO9) | 06:11
20:49 (HSK MEO9) | 20:47
20:33 (HSK MEO9) | 06:12
20:49 (HSK MEO9) | 20:45
20:33 (HSK ME9) | 06:14
20:50 (HSK ME9) | 20:43
20:33 (HSK ME9) | 06:15
20:51 (HSK MEO9) | 20:41
20:33 (HSK ME9) | 06:17
20:52 (HSK ME09) | 20:39
20:32 (HSK MEO9) | 06:19
20:52 (HSK ME09) | 20:37
20:32 (HSK MEO9) | 06:20
20:52 (HSK ME09) | 20:35
20:32 (HSK ME9) | 06:22
20:53 (HSK ME09) | 20:33
20:32 (HSK ME9) | 06:23
20:53 (HSK MEO9) | 20:31
20:32 (HSK MEO9) | 06:25
20:52 (HSK ME9) | 20:29
20:31 (HSK MEO9) | 06:26
20:52 (HSK ME9) | 20:27
20:32 (HSK MEO9) | 06:28
20:52 (HSK ME09) | 20:24
20:32 (HSK MEO9) | 06:30
20:50 (HSK ME9) | 20:22
20:33 (HSK MEO9) | 06:31
20:50 (HSK MEO9) | 20:20
20:33 (HSK ME9) | 06:33
20:48 (HSK ME09) | 20:18
20:12 (HSK ME08a) | 06:34
20:46 (HSK MEO9) | 20:16
| 453

(SS:MM)

Sonnenuntergang (SS:MM)

31
33
34
34

580
0,40
0,96
0,68
0,26

151

| September

20:10 (HSK MEO8a) | 06:36
20:45 (HSK MEQ9) | 20:13
20:08 (HSK MEO8a) | 06:38
20:43 (HSK ME09) | 20:11
20:08 (HSK MEO8a) | 06:39
20:42 (HSK ME09) | 20:09
20:06 (HSK MEO8a) | 06:41
20:40 (HSK ME09) | 20:07
20:05 (HSK MEO8a) | 06:42
20:26 (HSK MEO8a) | 20:05
20:05 (HSK MEOBa) | 06:44
20:27 (HSK MEOBa) | 20:02
20:04 (HSK MEO8a) | 06:46
20:27 (HSK MEO8a) | 20:00
20:04 (HSK MEO8a) | 06:47
20:27 (HSK MEO8a) | 19:58
20:03 (HSK MEOBa) | 06:49
20:27 (HSK MEO8a) | 19:55
20:03 (HSK MEO8a) | 06:50
20:27 (HSK MEO8a) | 19:53
20:03 (HSK MEO8a) | 06:52
20:27 (HSK MEOBa) | 19:51
20:03 (HSK MEO8a) | 06:54
20:27 (HSK MEO8a) | 19:49
20:03 (HSK MEO8a) | 06:55
20:25 (HSK MEO8a) | 19:46
20:04 (HSK MEOBa) | 06:57
20:24 (HSK MEO8a) | 19:44
20:04 (HSK MEO8a) | 06:58
20:21 (HSK MEO8a) | 19:42
20:05 (HSK MEO8a) | 07:00
20:20 (HSK MEO8a) | 19:39
20:05 (HSK MEO8a) | 07:02
20:17 (HSK MEO8a) | 19:37
20:07 (HSK MEO8a) | 07:03
20:16 (HSK MEO8a) | 19:35
20:09 (HSK MEO8a) | 07:05
20:13 (HSK MEO8a) | 19:32
| 07:06
| 19:30
| 07:08
| 19:28
| 07:10
| 19:26
| o7:11
| 19:23
19:36 (HSK MEO7) | 07:13
19:44 (HSK MEO7) | 19:21
19:33 (HSK MEO7) | 07:14
19:46 (HSK MEO7) | 19:19
19:21 (HSK ME08b) | 07:16
19:47 (HSK MEO7) | 19:16
19:18 (HSK MEO8b) | 07:18
19:47 (HSK MEO7) | 19:14
19:17 (HSK MEO8b) | 07:19
19:48 (HSK MEO7) | 19:12
19:15 (HSK MEO8b) | 07:21
19:48 (HSK MEO7) | 19:09
19:14 (HSK MEO8b) | 07:23
19:48 (HSK MEO7) | 19:07
19:13 (HSK ME08b) |
19:47 (HSK MEO7) |

29

540
0,32

0,70
0,21
116

Minuten mit Schatten

Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
Aug Sep Okt Nov Dez
1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Jan

Feb Mar

Apr Mai Jun

Betriebsdauer je Sektor

N NNO ONO
249 335 563
| Oktober

19:13 (HSK ME08b) | 07:24

19:47 (HSK MEO7) | 19:05 27
19:12 (HSK MEO8b) | 07:26

19:44 (HSK MEO7) | 19:03 24
19:12 (HSK MEO8b) | 07:27

19:42 (HSK MEO7) | 19:00 20
19:11 (HSK MEO8b) | 07:29

19:40 (HSK MEO7) | 18:58 16
19:11 (HSK MEO8b) | 07:31

19:38 (HSK MEO7) | 18:56 7

19:12 (HSK MEO8b) | 07:32

19:35 (HSK MEO8D) | 18:54

19:12 (HSK MEO8b) | 07:34

19:33 (HSK MEO8b) | 18:51

19:13 (HSK MEO8b) | 07:36

19:31 (HSK MEO8b) | 18:49

19:14 (HSK MEO8b) | 07:37

19:29 (HSK MEO8b) | 18:47

19:16 (HSK MEO8b) | 07:39

19:27 (HSK MEO8b) | 18:45

19:20 (HSK MEO8b) | 07:41

19:23 (HSK MEO8D) | 18:42

| 07:42

| 18:40

| 07:44

| 18:38

| 07:46

] 18:36

| 07:47

| 18:34

| 07:49

| 18:32

] 07:51

| 18:29

| 07:53

| 18:27

18:24 (HSK 8694 TLF) | 07:54
18:31 (HSK 8694 TLF) | 18:25 12

18:20 (HSK 8694 TLF) | 07:56
18:33 (HSK 8694 TLF) | 18:23 16

18:18 (HSK 8694 TLF) | 07:58
18:35 (HSK 8694 TLF) | 18:21 20

18:15 (HSK 8694 TLF) | 07:59
18:37 (HSK MEOD) | 18:19 23

18:14 (HSK 8694 TLF) | 08:01
18:40 (HSK MEOD) | 18:17 25

18:14 (HSK 8694 TLF) | 08:03
18:42 (HSK MEOL) | 18:15 26

18:12 (HSK 8694 TLF) | 07:05
18:42 (HSK MEOD) | 17:13 28

18:12 (HSK 8694 TLF) | 07:06
18:43 (HSK MEO1) | 17:11 28

18:12 (HSK 8694 TLF) | 07:08
18:43 (HSK MEOL) | 17:09 29

18:11 (HSK 8694 TLF) | 07:10
18:43 (HSK MEOL) | 17:07 30

18:11 (HSK 8694 TLF) | 07:12
18:42 (HSK MEO1) | 17:05 30

18:11 (HSK 8694 TLF) | 07:14
18:40 (HSK MEO1) | 17:03 29

| 07:15
|17:02 29

| 332
| 419
| 0,29
| 0,96
| 0,70
| 0,19
| 81

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

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

O 0OSO SSsO S SSW wsw W  WNW

Jul

760 863 821 750 737 1.082 1.167 734

INovember

18:11 (HSK 8694 TLF) | 07:17
18:38 (HSK MEO1) | 17:00
18:12 (HSK 8694 TLF) | 07:19
18:36 (HSK MEO1) | 16:58
18:13 (HSK 8694 TLF) | 07:21
18:33 (HSK MEO1) | 16:56
18:15 (HSK 8694 TLF) | 07:22
18:31 (HSK MEO1) | 16:54
18:18 (HSK 8694 TLF) | 07:24
18:25 (HSK 8694 TLF) | 16:53
] 07:26

| 16:51

] 07:28

| 16:49

1 07:29

| 16:48

| 07:31

| 16:46

| 07:33

| 16:44

] 07:35

| 16:43

107:36

| 16:41

| 07:38

| 16:40

| 07:40

] 16:38

| 07:42

116:37

] 07:43

| 16:36

| 07:45

| 16:34

| 07:47

] 16:33

17:00 (HSK HRO3) | 07:48

16:54 (HSK HRO3) | 07:55
17:19 (HSK HRO3) | 16:27

16:20 (HSK HRO3) | 16:22
15 50 (HSK HRO3) | 08:04

15 20 (HSK HRO3) | 16:21

15 20 (HSK HRO3) |
268

28
27
25
23

21

17
19

21

24
25

26

370
0,23
0,96
0,67
0,15

54

|Dezember

15:51 (HSK HRO3) | 08:07
16:19 (HSK HRO3) | 16:20
15:51 (HSK HRO3) | 08:09
16:18 (HSK HRO3) | 16:19
15:52 (HSK HRO3) | 08:10
16:17 (HSK HRO3) | 16:19
15:53 (HSK HRO3) | 08:11
16:16 (HSK HRO3) | 16:18
15:54 (HSK HRO3) | 08:13
16:15 (HSK HRO3) | 16:18
15:55 (HSK HRO3) | 08:14
16:14 (HSK HRO3) | 16:17
15:57 (HSK HRO3) | 08:15
16:13 (HSK HRO3) | 16:17
16:00 (HSK HRO3) | 08:16
16:10 (HSK HRO3) | 16:17
| 08:18
| 16:16
] 08:19
| 16:16
] 08:20
| 16:16
] 08:21
| 16:16
| 08:22
| 16:16
| 08:23
| 16:16
] 08:24
| 16:16
] 08:24
| 16:16
] 08:25
| 16:16
| 08:26
| 16:17
| 08:27
| 16:17
] 08:27
| 16:17
14:49 (HSK HROS5) | 08:28
14:59 (HSK HROS5) | 16:18
14:48 (HSK HROS5) | 08:29
15:02 (HSK HROS) | 16:18
14:47 (HSK HROS) | 08:29
15:04 (HSK HROS) | 16:19
14:46 (HSK HROS) | 08:29
15:05 (HSK HROS) | 16:19
14:45 (HSK HROS) | 08:30
15:06 (HSK HROS) | 16:20
14:45 (HSK HROS5) | 08:30
15:07 (HSK HROS) | 16:20
14:45 (HSK HROS) | 08:30
15:08 (HSK HROS) | 16:21
14:44 (HSK HROS) | 08:31
15:08 (HSK HROS) | 16:22
14:44 (HSK HROS) | 08:31
15:09 (HSK HROS) | 16:23
14:44 (HSK HROS) | 08:31
15:10 (HSK HROS) | 16:24
] 08:31
| 16:25
246

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

17.02.2025 23:00 / 34

NNW  Summe
360 8.421

14:44 (HSK HRO5)

27 15:11 (HSK HRO5)
14:44 (HSK HRO5)
27 15:11 (HSK HRO5)
14:45 (HSK HRO5)
27 15:12 (HSK HRO5)
14:44 (HSK HRO5)
28 15:12 (HSK HRO5)
14:45 (HSK HRO5)
28 15:13 (HSK HRO5)
14:45 (HSK HRO5)
28 15:13 (HSK HRO5)
14:45 (HSK HRO5)
28 15:13 (HSK HRO5)
14:46 (HSK HRO5)
29 15:15 (HSK HRO5)
14:47 (HSK HRO5)
28 15:15 (HSK HRO5)
14:47 (HSK HRO5)
28 15:15 (HSK HRO5)
14:47 (HSK HRO5)
28 15:15 (HSK HRO5)
14:48 (HSK HRO5)
28 15:16 (HSK HRO5)
14:48 (HSK HRO5)
28 15:16 (HSK HRO5)
14:49 (HSK HRO5)
28 15:17 (HSK HRO5)
14:49 (HSK HRO5)
28 15:17 (HSK HRO5)
14:50 (HSK HRO5)
28 15:18 (HSK HRO5)
14:50 (HSK HRO5)
28 15:18 (HSK HRO5)
14:50 (HSK HRO5)
28 15:18 (HSK HRO5)
14:51 (HSK HRO5)
28 15:19 (HSK HRO5)
14:52 (HSK HRO5)
28 15:20 (HSK HRO5)
14:52 (HSK HRO5)
28 15:20 (HSK HRO5)
14:53 (HSK HRO5)
28 15:21 (HSK HRO5)
14:53 (HSK HRO5)
28 15:21 (HSK HRO5)
14:53 (HSK HRO5)
28 15:21 (HSK HRO5)
14:54 (HSK HRO5)
28 15:22 (HSK HRO5)
14:54 (HSK HRO5)
28 15:22 (HSK HRO5)
14:55 (HSK HRO5)
28 15:23 (HSK HRO5)
14:55 (HSK HRO5)
28 15:23 (HSK HRO5)
14:55 (HSK HRO5)
28 15:23 (HSK HRO5)
14:56 (HSK HRO5)
28 15:24 (HSK HRO5)
14:56 (HSK HRO5)
29 15:25 (HSK HRO5)
867
0,17
0,96
0,66
0,11
92
=
windr




Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN44 - Meerhof, Drosselgasse 2

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421

|Januar |Februar | Méarz 1April IMai 1Juni
1]08:31 | 08:05 15:44 (HSK HROS) | 07:12 16:58 (HSK HRO3) | 07:03 19:05 (HSK 8694 TLF) | 05:59 19:46 (HSK MEO8b) | 05:14
| 16:26 | 17:13 44 16:40 (HSK HRO4) | 18:04 28 17:26 (HSK HRO3) | 19:57 23 19:28 (HSK 8694 TLF) | 20:47 17 20:03 (HSK MEO8b) | 21:32
2]08:31 | 08:03 15:45 (HSK HRO5) | 07:10 16:58 (HSK HR03) | 07:00 19:04 (HSK 8694 TLF) | 05:57 19:47 (HSK MEO8b) | 05:13
| 16:27 |17:15 44  16:41 (HSK HRO04) | 18:06 29 17:27 (HSK HRO3) | 19:59 24  19:28 (HSK 8694 TLF) | 20:49 15  20:02 (HSK MEO8b) | 21:33
3]08:31 | 08:02 15:45 (HSK HRO5) | 07:08 16:58 (HSK HR03) | 06:58 19:03 (HSK 8694 TLF) | 05:55 19:48 (HSK MEO8b) | 05:13
| 16:28 | 17:17 46 16:42 (HSK HR04) | 18:07 29 17:27 (HSK HRO3) | 20:00 24 19:27 (HSK 8694 TLF) | 20:50 12 20:00 (HSK MEO8b) | 21:34
4] 08:31 | 08:00 15:46 (HSK HROS) | 07:06 16:58 (HSK HRO3) | 06:56 19:03 (HSK 8694 TLF) | 05:53 19:52 (HSK MEO8b) | 05:12
| 16:29 |17:19 46 16:43 (HSK HR04) | 18:09 29 17:27 (HSK HRO3) | 20:02 24  19:27 (HSK 8694 TLF) | 20:52 6  19:58 (HSK MEO8b) | 21:35
5] 08:30 | 07:59 15:47 (HSK HRO5) | 07:04 16:58 (HSK HRO3) | 06:54 19:03 (HSK 8694 TLF) | 05:51 ] 05:11
| 16:30 |17:20 45  16:44 (HSK HRO4) | 18:11 29 17:27 (HSK HRO3) | 20:04 24  19:27 (HSK 8694 TLF) | 20:53 | 21:36
6 | 08:30 | 07:57 15:48 (HSK HROS5) | 07:01 16:58 (HSK HRO3) | 06:51 19:04 (HSK 8694 TLF) | 05:49 | 05:11
| 16:32 | 17:22 43 16:44 (HSK HRO4) | 18:13 27 17:25 (HSK HRO3) | 20:05 22 19:26 (HSK 8694 TLF) | 20:55 | 21:37
71 08:30 | 07:55 15:49 (HSK HRO5) | 06:59 16:58 (HSK HR03) | 06:49 19:04 (HSK 8694 TLF) | 05:48 | 05:10
| 16:33 | 17:24 42 16:44 (HSK HRO4) | 18:14 27 22 19:26 (HSK 8694 TLF) | 20:57 | 21:38
8] 08:29 ] 07:53 15:51 (HSK HRO5) | 06:57 19:04 (HSK 8694 TLF) | 05:46 | 05:10
| 16:34 | 17:26 38 16:44 (HSK HR04) | 18:16 25 - 20 19:24 (HSK 8694 TLF) | 20:58 | 21:39
9] 08:29 | 07:52 15:55 (HSK HROS) | 06:55 17:00 (HSK HRO3) | 06:45 19:05 (HSK 8694 TLF) | 05:44 20:27 (HSK MEO8a) | 05:09
| 16:36 |17:28 30  16:44 (HSK HRO4) | 18:18 23 17:23 (HSK HR03) | 20:10 17  19:22 (HSK 8694 TLF) | 21:00 3 20:30 (HSK MEO8a) | 21:40
10 | 08:28 | 07:50 16:24 (HSK HRO4) | 06:53 17:00 (HSK HRO3) | 06:42 19:07 (HSK 8694 TLF) | 05:43 20:26 (HSK MEO8a) | 05:09
| 16:37 |17:30 20  16:44 (HSK HRO4) | 18:20 21 17:21 (HSK HR03) | 20:12 13 19:20 (HSK 8694 TLF) | 21:01 6  20:32 (HSK MEOBa) | 21:40
11]08:28 | 07:48 16:25 (HSK HR04) | 06:50 17:02 (HSK HRO3) | 06:40 19:10 (HSK 8694 TLF) | 05:41 20:24 (HSK MEO8a) | 05:08
| 16:38 | 17:31 18  16:43 (HSK HR04) | 18:21 17 17:19 (HSK HRO3) | 20:14 7 19:17 (HSK 8694 TLF) | 21:03 9 20:33 (HSK MEO8a) | 21:41
12 | 08:27 | 07:46 16:25 (HSK HR04) | 06:48 17:05 (HSK HR03) | 06:38 | 05:39 20:24 (HSK MEO8a) | 05:08
| 16:40 117:33 17 16:42 (HSK HR04) | 18:23 11 : |21:05 11 :
13| 08:26 | 07:45 16:27 (HSK HR04) | 06:46 | 05:38
| 16:41 117:35 14  16:41 (HSK HRO4) | 18:25 |21:06 13 :
14 | 08:26 15:50 (HSK HROS) | 07:43 16:29 (HSK HRO4) | 06:44 | 05:36 20:22 (HSK MEO8a) | 05:07
| 16:43 6 15:56 (HSK HROS) | 17:37 10  16:39 (HSK HRO4) | 18:27 |21:08 16  20:38 (HSK MEO8a) | 21:43
15 | 08:25 15:48 (HSK HROS) | 07:41 | 06:41 ] 05:35 20:22 (HSK MEO8a) | 05:07
|16:44 11  15:59 (HSK HRO5) | 17:39 | 18:28 |21:09 17  20:39 (HSK MEO8a) | 21:44
16 | 08:24 15:46 (HSK HRO5) | 07:39 | 06:39 | 05:33
| 16:46 15  16:01 (HSK HRO5) | 17:40 | 18:30 | 21:11 19 20:41 (HSK MEO8a) | 21:44
17 | 08:23 15:45 (HSK HRO5) | 07:37 | 06:37 | 05:32 20:22 (HSK MEO8a) | 05:07
| 16:47 18  16:03 (HSK HRO5) | 17:42 | 18:32 |21:12 20  20:42 (HSK MEOS8a) | 21:45
18 | 08:22 15:45 (HSK HROS5) | 07:35 | 06:35 19:52 (HSK MEO8b) | 05:30 20:21 (HSK MEO8a) | 05:07
| 16:49 19 16:04 (HSK HRO5) | 17:44 | 18:33 7 19:59 (HSK MEO8b) | 21:14 22 20:43 (HSK MEO8a) | 21:45
19 | 08:21 15:44 (HSK HRO5) | 07:33 | 06:32 19:49 (HSK MEO8b) | 05:29 20:21 (HSK MEO8a) | 05:07
]16:51 21 16:05 (HSK HRO5) | 17:46 | 18:35 11 20:00 (HSK MEO8b) | 21:15 22 20:43 (HSK MEOBa) | 21:45
20 | 08:20 15:44 (HSK HROS) | 07:31 | 06:30 19:48 (HSK MEO8b) | 05:27 20:22 (HSK MEO8a) | 05:07
|16:52 23 16:07 (HSK HRO5) | 17:48 | 18:37 14 20:02 (HSK MEO8b) | 21:17 21 20:43 (HSK MEOBa) | 21:46
21| 08:19 15:44 (HSK HRO5) | 07:29 | 06:28 19:47 (HSK MEO8b) | 05:26 :22 (HSK MEO8a) | 05:07
| 16:54 24 16:08 (HSK HRO5) | 17:50 | 18:38 16 20:03 (HSK MEO8b) | 21:18 21 3 (HSK MEO8a) | 21:46
22 | 08:18 15:43 (HSK HRO5) | 07:27 17:12 (HSK HRO3) | 06:25 19:46 (HSK MEO8b) | 05:25 :23 (HSK MEO8a) | 05:08
1 16:55 25  16:08 (HSK HRO5) | 17:51 4 17:16 (HSK HRO3) | 18:40 19 20:05 (HSK MEO8b) | 21:19 20  20:43 (HSK MEO8a) | 21:46
23| 08:17 15:43 (HSK HROS5) | 07:25 17:06 (HSK HR03) | 06:23 19:45 (HSK MEO8b) | 05:24 20:23 (HSK MEO8a) | 05:08
| 16:57 26 16:09 (HSK HRO5) | 17:53 14 17:20 (HSK HRO3) | 18:42 22 20:07 (HSK MEO8b) | 21:21 20 20:43 (HSK MEO8a) | 21:46
24 | 08:16 15:43 (HSK HRO5) | 07:23 17:04 (HSK HRO3) | 06:21 18:13 (HSK MEO1) | 06:12 19:44 (HSK MEO8b) | 05:22 20:23 (HSK MEO8a) | 05:08
116:59 27 16:10 (HSK HRO5) | 17:55 18  17:22 (HSK HRO3) | 18:43 5 18:18 (HSK MEO1) | 2 23 20:07 (HSK MEO8b) | 21:22 19  20:42 (HSK MEOBa) | 21:46
25| 08:15 15:42 (HSK HROS) | 07:21 17:03 (HSK HRO3) | 06:19 18:11 (HSK MEO1) | 06:10 19:44 (HSK MEO8b) | 05:21 20:23 (HSK MEO8a) | 05:08
]17:01 28 16:10 (HSK HRO5) | 17:57 21 17:24 (HSK HRO3) | 18:45 9 18:20 (HSK MEO1) | 20:37 23 20:07 (HSK MEO8b) | 21:23 18  20:41 (HSK MEOBa) | 21:46
26| 08:13 15:43 (HSK HRO5) | 07:19 17:01 (HSK HRO3) | 06:16 18:10 (HSK MEO1) | 06:08 19:44 (HSK MEO8b) | 05:20 20:24 (HSK MEO8a) | 05:09
| 17:02 28  16:11 (HSK HRO5) | 17:59 24 17:25 (HSK HRO3) | 18:47 12 18:22 (HSK MEO1) | 20:39 22 20:06 (HSK MEO8b) | 21:25 17 20:41 (HSK MEOS8a) | 21:46
27| 08:12 15:43 (HSK HRO5) | 07:17 17:00 (HSK HRO3) | 06:14 18:08 (HSK MEO1) | 06:06 19:44 (HSK MEO8b) | 05:19 20:26 (HSK MEOBa) | 05:09
| 17:04 29  16:12 (HSK HRO5) | 18:00 26  17:26 (HSK HRO3) | 18:49 15 18:23 (HSK MEO1) | 20:40 22 20:06 (HSK MEO8b) | 21:26 15  20:41 (HSK MEO8a) | 21:46
28 | 08:11 15:43 (HSK HROS5) | 07:14 17:00 (HSK HRO3) | 06:12 18:08 (HSK MEO1) | 06:04 19:44 (HSK MEO8b) | 05:18 20:27 (HSK MEO8a) | 05:10
| 17:06 29 16:12 (HSK HRO5) | 18:02 27 17:27 (HSK HRO3) | 18:50 17 18:25 (HSK MEO1) | 20:42 21 20:05 (HSK MEO8b) | 21:27 13 20:40 (HSK MEO8a) | 21:46
29 | 08:09 15:42 (HSK HRO5) | | 07:09 19:07 (HSK MEO1) | 06:03 19:44 (HSK MEO8b) | 05:17 20:27 (HSK MEO8a) | 05:10
117:08 30  16:12 (HSK HRO5) | |19:52 19 19:26 (HSK 8694 TLF) | 20:44 21 20:05 (HSK MEO8D) | 21:28 12 :39 (HSK MEO8a) | 21:46
30 | 08:08 15:43 (HSK HROS) | | 07:07 19:06 (HSK 8694 TLF) | 06:01 19:45 (HSK MEO8b) | 05:16 9 (HSK MEO8a) | 05:11
117:09 38 16:36 (HSK HR04) | | 19:54 20  19:26 (HSK 8694 TLF) | 20:45 20 20:05 (HSK MEO8b) | 21:30 9 :38 (HSK MEO8a) | 21:46
31| 08:06 15:43 (HSK HRO5) | | 07:05 19:05 (HSK 8694 TLF) | | 05:15 20:30 (HSK MEOS8a) |
| 17:11 41 16:38 (HSK HR04) | | 19:55 22 19:27 (HSK 8694 TLF) | | 21:31 7 20:37 (HSK MEO8a) |
Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 496
astr.max.mdogl.Beschattung | 438 | 591 | 414 | 461 | 400 |
Red.Sonnenscheinwahrsch. | 0,19 | 0,32 | 0,28 | 0,36 | 0,43 |
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | 0,96 |
Reduktion Windrichtung | 0,67 | 0,69 | 0,70 | 0,68 | 0,66 |
Gesamte Reduktion | 0,12 | 0,21 | 0,19 | 0,24 | 0,27 |
Met.wahrsch.Beschattung | 53 | 126 | 79 | 110 | 108 |
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.02.2025 23:00 / 35 win d B



Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN44 - Meerhof, Drosselgasse 2

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSwW WSw W WNW NNW Summe

249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
1Juli JAugust | September | Oktober INovember |Dezember
1]05:11 | 05:47 20:34 (HSK MEO8a) | 06:36 19:09 (HSK 8694 TLF) | 07:24 17:46 (HSK HRO3) | 07:17 15:54 (HSK HR04) | 08:07
| 21:46 ]21:15 11  20:45 (HSK MEO8a) | 20:13 7 19:16 (HSK 8694 TLF) | 19:05 7 17:53 (HSK HRO3) | 17:00 20  16:14 (HSK HRO04) | 16:20
2105:12 | 05:49 20:35 (HSK MEO8a) | 06:38 19:05 (HSK 8694 TLF) | 07:26 17:42 (HSK HRO3) | 07:19 15:23 (HSK HRO5) | 08:09
| 21:45 | 21:13 8  20:43 (HSK MEOBa) | 20:11 13  19:18 (HSK 8694 TLF) | 19:03 15 17:57 (HSK HRO3) | 16:58 32  16:13 (HSK HRO4) | 16:19
3105:13 ] 05:50 20:37 (HSK MEO8a) | 06:39 19:03 (HSK 8694 TLF) | 07:27 17:39 (HSK HRO3) | 07:21 15:20 (HSK HROS) | 08:10
| 21:45 | 21:11 5  20:42 (HSK MEO8a) | 20:09 17 19:20 (HSK 8694 TLF) | 19:00 19  17:58 (HSK HRO3) | 16:56 38  16:13 (HSK HR04) | 16:19
405:14 | 05:52 20:38 (HSK MEO8a) | 06:41 19:01 (HSK 8694 TLF) | 07:29 17:38 (HSK HRO3) | 07:22 15:19 (HSK HRO5) | 08:11
| 21:45 | 21:10 2 20:40 (HSK MEO8a) | 20:07 20  19:21 (HSK 8694 TLF) | 18:58 22 18:00 (HSK HRO3) | 16:54 40  16:13 (HSK HR04) | 16:18
5 05:14 ] 05:53 | 06:42 19:00 (HSK 8694 TLF) | 07:31 17:36 (HSK HRO3) | 07:24 15:18 (HSK HRO5) | 08:13
| 21:44 | 21:08 120:05 22 19:22 (HSK 8694 TLF) | 18:56 ~ 25 18:01 (HSK HRO3) | 16:53 43  16:13 (HSK HR04) | 16:18
6] 05:15 | 05:55 | 06:44 19:00 (HSK 8694 TLF) | 07:32 17:34 (HSK HRO3) | 07:26 15:17 (HSK HRO5) | 08:14
| 21:44 | 21:06 120:02 22 19:22 (HSK 8694 TLF) | 18:54 27  18:01 (HSK HRO3) | 16:51 44  16:13 (HSK HR04) | 16:17
7105:16 | 05:56 | 06:46 18:58 (HSK 8694 TLF) | 07:34 17:34 (HSK HRO3) | 07:28 15:16 (HSK HROS) | 08:15
| 21:43 | 21:04 120:00 24 19:22 (HSK 8694 TLF) | 18:51 27  18:01 (HSK HRO3) | 16:49 46  16:13 (HSK HRO4) | 16:17
8105:17 ] 05:58 | 06:47 18:58 (HSK 8694 TLF) | 07:36 17:33 (HSK HRO3) | 07:29 15:16 (HSK HROS) | 08:16
| 21:43 | 21:03 | 19:58 24 19:22 (HSK 8694 TLF) | 18:49 29  18:02 (HSK HRO3) | 16:48 46 16:13 (HSK HRO4) | 16:17
9] 05:18 | 06:00 19:59 (HSK MEO8b) | 06:49 18:57 (HSK 8694 TLF) | 07:37 17:33 (HSK HRO3) | 07:31 15:15 (HSK HRO5) | 08:18
| 21:42 | 21:01 8  20:07 (HSK MEO8b) | 19:55 24 19:21 (HSK 8694 TLF) | 18:47 29  18:02 (HSK HRO3) | 16:46 45 16:12 (HSK HR04) | 16:16
10 | 05:19 ] 06:01 19:57 (HSK MEO8b) | 06:50 18:57 (HSK 8694 TLF) | 07:39 17:32 (HSK HRO3) | 07:33 15:15 (HSK HRO5) | 08:19
| 21:41 120:59 13 20:10 (HSK MEOSb) | 19:53 24  19:21 (HSK 8694 TLF) | 18:45 29  18:01 (HSK HRO3) | 16:44 44  16:11 (HSK HRO4) | 16:16
11 | 05:20 | 06:03 19:55 (HSK ME08b) | 06:52 18:57 (HSK 8694 TLF) | 07:41 17:32 (HSK HRO3) | 07:35 15:15 (HSK HRO5) | 08:20
| 21:40 120:57 16  20:11 (HSK MEO8b) | 19:51 23  19:20 (HSK 8694 TLF) | 18:42 29  18:01 (HSK HRO3) | 16:43 41  16:10 (HSK HR04) | 16:16
12 | 05:21 20:39 (HSK MEO8a) | 06:04 19:54 (HSK ME08b) | 06:54 18:58 (HSK 8694 TLF) | 07:42 17:32 (HSK HRO03) | 07:36 15:15 (HSK HRO05) | 08:21
| 21:40 5 20:44 (HSK MEOBa) | 20:55 18 : 22 19:20 (HSK 8694 TLF) | 18:40 29  18:01 (HSK HRO3) | 16:41 37  16:08 (HSK HR04) | 16:16
13 | 05:22 20:38 (HSK MEO8a) | 06:06 18:57 (HSK 8694 TLF) | 07:44 17:33 (HSK HRO3) | 07:38 15:14 (HSK HROS) | 08:22
| 21:39 8  20:46 (HSK MEO8a) | 20:53 19 B 21  19:18 (HSK 8694 TLF) | 18:38 27  18:00 (HSK HRO3) | 16:40 30  15:44 (HSK HRO5) | 16:16
14 | 05:23 20:36 (HSK MEO8a) | 06:07 19:52 (HSK MEO8b) | 06:57 18:58 (HSK MEO1) | 07:46 17:32 (HSK HRO3) | 07:40 15:15 (HSK HRO5) | 08:23
| 21:38 11 20:47 (HSK MEO8a) | 20:51 21 20:13 (HSK MEO8b) | 19:44 19  19:17 (HSK 8694 TLF) | 18:36 27 17:59 (HSK HRO3) | 16:38 29  15:44 (HSK HROS5) | 16:16
15 | 05:24 20:35 (HSK MEO8a) | 06:09 19:51 (HSK MEO8b) | 06:58 18:57 (HSK MEO1) | 07:47 17:33 (HSK HRO3) | 07:42 15:15 (HSK HRO5) | 08:24
121:37 13 20:48 (HSK MEO8a) | 20:49 22  20:13 (HSK MEO8b) | 19:42 18 19:15 (HSK MEOL) | 18:3¢ 25  17:58 (HSK HRO3) | 16:37 29  15:44 (HSK HRO5) | 16:16
16 | 05:25 20:35 (HSK MEO8a) | 06:11 18:57 (HSK MEO1) | 07:49 17:34 (HSK HRO3) | 07:43 15:16 (HSK HRO5) | 08:24
121:36 14  20:49 (HSK MEO8a) | 20:47 23  20:14 (HSK MEO8b) | 19:39 16 19:13 (HSK MEO1) | 18:32 23  17:57 (HSK HRO3) | 16:36 28  15:44 (HSK HRO5) | 16:16
17 | 05:27 20:34 (HSK MEO8a) | 06:12 19:50 (HSK MEO8b) | 07:02 18:58 (HSK MEO1) | 07:51 17:35 (HSK HRO3) | 07:45 15:16 (HSK HROS) | 08:25
|21:35 16  20:50 (HSK MEOBa) | 20:45 23  20:13 (HSK MEO8b) | 19:37 13 19:11 (HSK MEO1) | 18:29 20  17:55 (HSK HRO3) | 16:34 28  15:44 (HSK HRO5) | 16:16
18 | 05:28 20:33 (HSK MEO8a) | 06:14 19:51 (HSK MEO8b) | 07:03 18:58 (HSK MEO1) | 07:53 17:36 (HSK HRO3) | 07:47 15:17 (HSK HROS) | 08:26
| 21:34 17 20:50 (HSK MEO8a) | 20:43 22 20:13 (HSK MEO8b) | 19:35 10 19:08 (HSK MEO1) | 18:27 17 17:53 (HSK HRO3) | 16:33 27  15:44 (HSK HRO5) | 16:17
19 | 05:29 20:34 (HSK MEO8a) | 06:15 19:50 (HSK MEO8b) | 07:05 19:00 (HSK MEO1) | 07:54 17:39 (HSK HRO3) | 07:48 15:18 (HSK HRO5) | 08:27
| 21:33 18  20:52 (HSK MEO8a) | 20:41 22 20:12 (HSK MEO8b) | 19:32 6 19:06 (HSK MEO1) | 18:25 11 17:50 (HSK HRO3) | 16:32 26 15:44 (HSK HROS) | 16:17
20 | 05:30 20:33 (HSK MEO8a) | 06:17 19:51 (HSK MEO8b) | 07:06 19:02 (HSK MEO1) | 07:56 | 07:50 15:18 (HSK HRO5) | 08:27
121:31 19 20:52 (HSK MEO8a) | 20:39 21  20:12 (HSK MEO8b) | 19:30 1 19:03 (HSK MEO1) | 18:23 116:30 25  15:43 (HSK HRO5) | 16:17
21 05:32 20:33 (HSK MEO8a) | 06:19 :50 (HSK ME08b) | 07:08 | 07:58 | 07:52 15:19 (HSK HRO5) | 08:28
121:30 19  20:52 (HSK MEO8a) | 20:37 19 9 (HSK MEO8b) | 19:28 | 18:21 116:29 24  15:43 (HSK HRO5) | 16:18
221 05:33 20:32 (HSK MEO8a) | 06:20 :51 (HSK MEOSb) | 07:10 | 07:59 | 07:53 15:20 (HSK HROS) | 08:29
121:29 20 20:52 (HSK MEOBa) | 20:35 17  20:08 (HSK MEO8b) | 19:26 | 18:19 116:28 23 15:43 (HSK HRO5) | 16:18
23 05:34 20:33 (HSK MEO8a) | 06:22 19:52 (HSK MEO8b) | 07:11 ] 08:01 | 07:55 15:21 (HSK HRO5) | 08:29
| 21:28 20  20:53 (HSK MEO8a) | 20:33 13 20:05 (HSK MEO8b) | 19:23 | 18:17 | 16:27 22 15:43 (HSK HRO5) | 16:19
24 ] 05:36 20:32 (HSK MEO8a) | 06:23 19:53 (HSK MEO8b) | 07:13 | 08:03 | 07:57 15:22 (HSK HRO5) | 08:29
121:26 21 20:53 (HSK MEO8a) | 20:31 11  20:04 (HSK MEO8b) | 19:21 | 18:15 116:26 19  15:41 (HSK HRO5) | 16:19
25 | 05:37 20:32 (HSK MEO8a) | 06:25 19:55 (HSK MEO8b) | 07:14 | 07:05 | 07:58 15:23 (HSK HRO5) | 08:30
121:25 21 20:53 (HSK MEO8a) | 20:29 6  20:01 (HSK MEO8b) | 19:19 117:13 116:25 18  15:41 (HSK HRO5) | 16:20
26 | 05:39 20:32 (HSK MEO8a) | 06:26 | 07:16 | 07:06 | 08:00 15:25 (HSK HRO05) | 08:30
|21:24 21 20:53 (HSK MEO8a) | 20:27 | 19:16 | 17:11 116:24 15  15:40 (HSK HRO5) | 16:20
27 | 05:40 20:32 (HSK MEO8a) | 06:28 | 07:18 | 07:08 16:01 (HSK HR04) | 08:01 15:28 (HSK HRO5) | 08:30
|21:22 20 20:52 (HSK MEO8a) | 20:24 | 19:14 | 17:09 4 16:05 (HSK HRO4) | 16:23 11  15:39 (HSK HRO5) | 16:21
28 | 05:41 20:32 (HSK MEO8a) | 06:30 | 07:19 | 07:10 15:58 (HSK HRO4) | 08:03 15:30 (HSK HRO5) | 08:31
|21:21 18  20:50 (HSK MEO8a) | 20:22 | 19:12 117:07 11 16:09 (HSK HRO4) | 16:22 6  15:36 (HSK HRO5) | 16:22
29 | 05:43 20:33 (HSK MEO8a) | 06:31 |1 07:21 | 07:12 15:56 (HSK HRO04) | 08:04 | 08:31
121:19 17 20:50 (HSK MEO8a) | 20:20 | 19:09 117:05 15  16:11 (HSK HRO4) | 16:22 | 16:23
30 | 05:44 20:33 (HSK MEO8a) | 06:33 | 07:23 | 07:13 15:55 (HSK HR04) | 08:06 | 08:31
121:18 15  20:48 (HSK MEO8a) | 20:18 | 19:07 117:03 17  16:12 (HSK HRO4) | 16:21 | 16:24
31| 05:46 20:33 (HSK MEO8a) | 06:34 | | 07:15 15:54 (HSK HRO4) | 1 08:31
|21:16 13  20:46 (HSK MEO8a) | 20:16 | 117:02 19  16:13 (HSK HRO4) | | 16:25
Sonnenscheinstunden | 500 | 453 | 381 | 332 | 268 | 246
astr.max.mdogl.Beschattung | 326 | 320 | 346 | 503 | 836 |
Red.Sonnenscheinwahrsch. | 0,39 | 0,40 | 0,32 | 0,29 | 0,23 |
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | 0,96 |
Reduktion Windrichtung | 0,66 | 0,67 | 0,70 | 0,70 | 0,68 |
Gesamte Reduktion | 0,25 | 0,26 | 0,22 | 0,19 | 0,15 |
Met.wahrsch.Beschattung | 80 | 82 | 75 | 98 | 122 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.02.2025 23:00 / 36 win d B



Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN45 - Meerhof, Zur Egge 3

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe

249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
|Januar |Februar | Méarz 1April IMai 1Juni
1]08:31 14:43 (HSK HR12) | 08:05 | 07:12 | 07:03 | 05:59 19:59 (HSK MEO8b) | 05:14
116:26 25  15:08 (HSK HR12) | 17:13 | 18:04 | 19:57 120:47 16  20:15 (HSK MEO8b) | 21:32
2108:31 14:44 (HSK HR12) | 08:03 | 07:10 | 07:00 | 05:57 19:59 (HSK MEO8b) | 05:13
116:27 25  15:09 (HSK HR12) | 17:15 | 18:06 | 19:59 120:49 15 20:14 (HSK MEO8b) | 21:33
3108:31 14:44 (HSK HR12) | 08:02 ] 07:08 1 06:58 | 05:55 20:00 (HSK MEO8b) | 05:13
| 16:28 24 15:08 (HSK HR12) | 17:17 | 18:07 | 20:00 | 20:50 12 20:12 (HSK MEO8b) | 21:34
4]08:31 14:45 (HSK HR12) | 08:00 | 07:06 | 06:56 19:31 (HSK 8694 TLF) | 05:53 20:02 (HSK MEO8b) | 05:12
| 16:29 23 15:08 (HSK HR12) | 17:19 | 18:09 | 20:02 5  19:36 (HSK 8694 TLF) | 20:52 9  20:11 (HSK MEO8b) | 21:35
5 | 08:30 14:47 (HSK HR12) | 07:59 16:40 (HSK HRO5) | 07:04 | 06:54 19:29 (HSK 8694 TLF) | 05:51 ] 05:11
116:30 22 15:09 (HSK HR12) | 17:20 4 16:44 (HSK HRO5) | 18:11 | 20:04 9 19:38 (HSK 8694 TLF) | 20:53 | 21:36
6 | 08:30 14:47 (HSK HR12) | 07:57 16:36 (HSK HROS5) | 07:01 | 06:51 19:28 (HSK 8694 TLF) | 05:49 | 05:11
116:32 21 15:08 (HSK HR12) | 17:22 12  16:48 (HSK HRO5) | 18:13 120:05 12  19:40 (HSK 8694 TLF) | 20:55 | 21:37
7108:30 14:48 (HSK HR12) | 07:55 16:34 (HSK HRO5) | 06:59 17:40 (HSK HRO3) | 06:49 19:27 (HSK 8694 TLF) | 05:48 1 05:10
116:33 21 15:09 (HSK HR12) | 17:24 16  16:50 (HSK HRO5) | 18:14 8  17:48 (HSK HRO3) | 20:07 15  19:42 (HSK 8694 TLF) | 2! | 21:38
8] 08:29 14:49 (HSK HR12) | 07:53 16:33 (HSK HRO5) | 06:57 17:37 (HSK HRO3) | 06:47 19:25 (HSK 8694 TLF) | 0 1 05:10
| 16:34 19  15:08 (HSK HR12) | 17:26 18  16:51 (HSK HROS) | 18:16 14 17:51 (HSK HRO3) | 20:09 17  19:42 (HSK 8694 TLF) | 20: | 21:39
9] 08:29 14:50 (HSK HR12) | 07:52 16:32 (HSK HRO5) | 06:55 17:35 (HSK HRO3) | 06:45 19:25 (HSK 8694 TLF) | 05:44 | 05:09
| 16:35 18  15:08 (HSK HR12) | 17:28 21  16:53 (HSK HRO5) | 18:18 18  17:53 (HSK HRO3) | 20:10 19  19:44 (HSK 8694 TLF) | 21:00 | 21:40
10 | 08:28 14:52 (HSK HR12) | 07:50 16:31 (HSK HRO5) | 06:53 17:33 (HSK HRO3) | 06:42 19:25 (HSK 8694 TLF) | 05:43 20:31 (HSK MEO8a) | 05:09
116:37 16  15:08 (HSK HR12) | 17:29 23  16:54 (HSK HRO5) | 18:20 20  17:53 (HSK HRO3) | 20:12 20  19:45 (HSK 8694 TLF) | 21:01 1 20:32 (HSK MEO8a) | 21:40
11]08:28 14:53 (HSK HR12) | 07:48 16:31 (HSK HRO5) | 06:50 17:32 (HSK HRO3) | 06:40 19:25 (HSK 8694 TLF) | 05:41 20:29 (HSK MEO8a) | 05:08
116:38 14  15:07 (HSK HR12) | 17:31 24  16:55 (HSK HRO5) | 18:21 22  17:54 (HSK HR03) | 20:14 19  19:44 (HSK 8694 TLF) | 21:03 4 20:33 (HSK MEO8a) | 21:41
12 | 08:27 14:55 (HSK HR12) | 07:46 16:30 (HSK HRO5) | 06:48 17:31 (HSK HRO3) | 06:38 19:25 (HSK 8694 TLF) | 05:39 20:29 (HSK MEO8a) | 05:08
116:40 11  15:06 (HSK HR12) | 17:33 25  16:55 (HSK HRO5) | 18:23 24  17:55 (HSK HRO3) | 20:15 19  19:44 (HSK 8694 TLF) | 21: 6  20:35 (HSK MEO8a) | 21:42
13 | 08:26 14:57 (HSK HR12) | 07:44 16:30 (HSK HRO5) | 06:46 17:30 (HSK HRO3) | 06:36 19:25 (HSK 8694 TLF) | 0 20:28 (HSK MEO8a) | 05:08
| 16:41 7 15:04 (HSK HR12) | 17:35 26 16:56 (HSK HROS) | 18:25 24 17:54 (HSK HRO3) | 20:17 17  19:42 (HSK 8694 TLF) | 21: 8  20:36 (HSK MEO8a) | 21:42
14 | 08:26 | 07:43 16:30 (HSK HRO5) | 06:44 17:30 (HSK HRO3) | 06:34 19:26 (HSK 8694 TLF) | 05:36 20:28 (HSK MEO8a) | 05:07
| 16:43 | 17:37 26 16:56 (HSK HRO5) | 18:27 24 17:54 (HSK HR03) | 20:19 15  19:41 (HSK 8694 TLF) | 21:08 10  20:38 (HSK MEO8a) | 21:43
15 | 08:25 | 07:41 16:30 (HSK HRO5) | 06:41 17:30 (HSK HRO3) | 06:31 19:27 (HSK 8694 TLF) | 05:35 20:28 (HSK MEO8a) | 05:07
| 16:44 117:39 26 16:56 (HSK HRO5) | 18:28 24  17:54 (HSK HRO3) | 20:20 12 19:39 (HSK 8694 TLF) | 21:09 11  20:39 (HSK MEOSa) | 21:44
16 | 08:24 | 07:39 16:30 (HSK HRO5) | 06:39 17:30 (HSK HRO3) | 06:29 19:30 (HSK 8694 TLF) | 05:33 20:28 (HSK MEO8a) | 05:07
| 16:46 117:40 26  16:56 (HSK HRO5) | 18:30 24  17:54 (HSK HRO3) | 20:22 6 19:36 (HSK 8694 TLF) | 21:11 13  20:41 (HSK MEOS8a) | 21:44
17 | 08:23 | 07:37 16:30 (HSK HRO5) | 06:37 17:29 (HSK HRO3) | 06:27 1 05:32 20:29 (HSK MEO8a) | 05:07
| 16:47 |17:42 25  16:55 (HSK HRO5) | 18:32 24  17:53 (HSK HRO3) | 20:24 |21:12 13 20:42 (HSK MEO8a) | 21:45
18 | 08:22 1 07:35 16:31 (HSK HRO5) | 06:35 17:30 (HSK HRO3) | 06:25 1 05:30 20:28 (HSK MEO8a) | 05:07
| 16:49 | 17:44 24 16:55 (HSK HROS) | 18:33 22 17:52 (HSK HRO3) | 20:25 | 21:14 15  20:43 (HSK MEO8a) | 21:45
19 | 08:21 1 07:33 16:31 (HSK HRO5) | 06:32 17:31 (HSK HRO3) | 06:23 | 05:29 20:29 (HSK MEO8a) | 05:07
| 16:51 |17:46 23  16:54 (HSK HRO5) | 18:35 20  17:51 (HSK HRO3) | 20:27 121:15 16  20:45 (HSK MEO8a) | 21:45
20 | 08:20 | 07:31 16:32 (HSK HRO5) | 06:30 17:31 (HSK HRO3) | 06:21 | 05:27 20:29 (HSK MEO8a) | 05:07
| 16:52 117:48 21  16:53 (HSK HRO5) | 18:37 18  17:49 (HSK HRO3) | 20:29 121:17 16 20:45 (HSK MEO8a) | 21:46
21 08:19 | 07:29 16:33 (HSK HRO5) | 06:28 17:33 (HSK HRO3) | 06:19 | 05: 20:30 (HSK MEO8a) | 05:07
| 16:54 117:50 19  16:52 (HSK HRO5) | 18:38 14  17:47 (HSK HRO3) | 20:30 |2 15 20:45 (HSK MEO8a) | 21:46
22 08:18 | 07:27 16:35 (HSK HRO5) | 06:25 17:37 (HSK HRO3) | 06:17 20:02 (HSK MEO8b) | 05: 20:31 (HSK MEO8a) | 05:08
| 16:55 117:51 15 16:50 (HSK HROS5) | 18:40 6  17:43 (HSK HRO3) | 20:32 3 20:05 (HSK MEO8b) | 21:19 13  20:44 (HSK MEO8a) | 21:46
23 08:17 | 07:25 16:37 (HSK HRO5) | 06:23 1 06:15 20:01 (HSK MEO8b) | 05:24 20:32 (HSK MEO8a) | 05:08
| 16:57 | 17:53 10  16:47 (HSK HROS) | 18:42 | 20:34 6 20:07 (HSK MEO8b) | 21:21 12 20:44 (HSK MEO8a) | 21:46
241 08:16 1 07:23 ] 06:21 | 06:12 20:00 (HSK MEO8b) | 05:22 20:32 (HSK MEO8a) | 05:08
| 16:59 | 17:55 | 18:43 | 20:35 8 20:08 (HSK MEOSD) | 21:22 10  20:42 (HSK MEOSa) | 21:46
25 | 08:15 | 07:21 | 06:19 ] 06:10 19:59 (HSK MEO8b) | 05:21 20:34 (HSK MEO8a) | 05:08
| 17:01 | 17:57 | 18:45 120:37 11 20:10 (HSK MEO8b) | 21:23 6  20:40 (HSK MEOSa) | 21:46
26| 08:13 | 07:19 | 06:16 | 06:08 19:58 (HSK ME08b) | 05:20 | 05:09
| 17:02 | 17:59 | 18:47 120:39 13 20:11 (HSK MEO8b) | 21:25 | 21:46
271 08:12 | 07:17 | 06:14 | 06:06 19:58 (HSK MEO8b) | 05:19 1 05:09
| 17:04 | 18:00 | 18:49 120:40 15 20:13 (HSK MEO8b) | 21:26 | 21:46
28 | 08:11 |07:14 ] 06:12 1 06:04 19:57 (HSK MEO8b) | 05:18 1 05:10
| 17:06 | 18:02 | 18:50 | 20:42 17 20:14 (HSK MEO8b) | 21:27 | 21:46
29 | 08:09 | | 07:09 | 06:03 19:57 (HSK MEO8b) | 05:17 | 05:10
| 17:08 | | 19:52 120:44 18 20:15 (HSK MEO8b) | 21: | 21:46
30 | 08:08 | | 07:07 | 06:01 19:58 (HSK ME08b) | 0! ] 05:11
| 17:09 | ] 19:54 120:45 18 20:16 (HSK MEO8b) | 21: | 21:46
31| 08:06 | | 07:05 | | 05:15 |
| 17:11 | | 19:55 | | 21:31 |
Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 496
astr.max.mdogl.Beschattung | 246 | 384 | 306 | 294 | 221 |
Red.Sonnenscheinwahrsch. | 0,19 | 0,32 | 0,28 | 0,36 | 0,43 |
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | 0,96 |
Reduktion Windrichtung | 0,65 | 0,70 | 0,70 | 0,68 | 0,66 |
Gesamte Reduktion | 0,12 | 0,22 | 0,19 | 0,24 | 0,27 |
Met.wahrsch.Beschattung | 29 | 83 | 58 | 70 | 60 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

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

PAVANA GmbH
Otto-Hahn-Strasse 12-16
DE-25813 Husum

Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer
wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN45 - Meerhof, Zur Egge 3
Annahmen fir Schattenwurfberechnung

+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
Aug Sep Okt Nov Dez
1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Jan

Feb Mar

Apr Mai Jun

Betriebsdauer je Sektor

Jul

N NNO ONO O O0SO SSO S SSW WSw W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421
1Juli |August |September | Oktober INovember |Dezember
1]05:11 | 05:47 20:40 (HSK MEO8a) | 06:36 19:24 (HSK 8694 TLF) | 07:24 18:10 (HSK HRO3) | 07:17 16:01 (HSK HRO5) | 08:07 14:35 (HSK HR12)
| 21:46 | 21:15 5 5 (HSK MEO8a) | 20:13 19 19:43 (HSK 8694 TLF) | 19:05 24 18:34 (HSK HRO3) | 17:00 23 16:24 (HSK HRO5) | 16:20 14 14:49 (HSK HR12)
2]05:12 | 05:49 0 (HSK MEO8a) | 06:38 19:23 (HSK 8694 TLF) | 07:26 18:10 (HSK HRO3) | 07:19 16:01 (HSK HRO5) | 08:09 14:34 (HSK HR12)
| 21:45 | 21:13 3 :43 (HSK MEO8a) | 20:11 20 19:43 (HSK 8694 TLF) | 19:03 23 18:33 (HSK HRO3) | 16:58 21 16:22 (HSK HRO5) | 16:19 16 14:50 (HSK HR12)
3]05:13 | 05:50 | 06:39 19:23 (HSK 8694 TLF) | 07:27 18:10 (HSK HRO3) | 07:21 16:02 (HSK HRO5) | 08:10 14:34 (HSK HR12)
| 21:45 | 21:11 | 20:09 19 19:42 (HSK 8694 TLF) | 19:00 21 18:31 (HSK HRO3) | 16:56 19 16:21 (HSK HROS) | 16:19 18  14:52 (HSK HR12)
4] 05:14 | 05:52 | 06:41 19:22 (HSK 8694 TLF) | 07:29 18:11 (HSK HRO3) | 07:22 16:04 (HSK HRO5) | 08:11 14:33 (HSK HR12)
| 21:45 | 21:10 | 20:07 17 19:39 (HSK 8694 TLF) | 18:58 19 18:30 (HSK HRO3) | 16:54 16  16:20 (HSK HRO5) | 16:18 19 14:52 (HSK HR12)
5]05:14 ] 05:53 | 06:42 19:23 (HSK 8694 TLF) | 07:31 18:13 (HSK HRO3) | 07:24 16:06 (HSK HRO5) | 08:13 14:34 (HSK HR12)
| 21:44 | 21:08 | 20:05 15 19:38 (HSK 8694 TLF) | 18:56 16 18:29 (HSK HRO3) | 16:53 12 16:18 (HSK HRO5) | 16:18 20  14:54 (HSK HR12)
6]05:15 ] 05:55 | 06:44 19:24 (HSK 8694 TLF) | 07:32 18:14 (HSK HRO3) | 07:26 | 08:14 14:33 (HSK HR12)
| 21:44 | 21:06 | 20:02 12 19:36 (HSK 8694 TLF) | 18:54 11 18:25 (HSK HRO3) | 16:51 | 16:17 21 14:54 (HSK HR12)
7105:16 | 05:56 | 06:46 19:24 (HSK 8694 TLF) | 07:34 | 07:28 | 08:15 14:33 (HSK HR12)
| 21:43 | 21:04 | 20:00 9 19:33 (HSK 8694 TLF) | 18:51 | 16:49 | 16:17 22 14:55 (HSK HR12)
8] 05:17 | 05:58 20:13 (HSK MEO8b) | 06:47 19:26 (HSK 8694 TLF) | 07:36 | 07:29 | 08:16 14:34 (HSK HR12)
| 21:42 | 21:03 5 20:18 (HSK MEO8b) | 19:58 5 19:31 (HSK 8694 TLF) | 18:49 | 16:48 1 16:17 23 14:57 (HSK HR12)
9] 05:18 | 06:00 20:10 (HSK MEO8b) | 06:49 | 07:37 | 07:31 | 08:18 14:33 (HSK HR12)
| 21:42 | 21:01 10 2 (HSK MEO8b) | 19:55 | 18:47 | 16:46 | 16:16 24 14:57 (HSK HR12)
10 | 05:19 | 06:01 20:09 (HSK MEO8b) | 06:50 ] 07:39 1 07:33 | 08:19 14:33 (HSK HR12)
| 21:41 | 20:59 13 20:22 (HSK MEO8b) | 19:53 | 18:45 | 16:44 | 16:16 25  14:58 (HSK HR12)
11| 05:20 | 06:03 20:07 (HSK MEO8b) | 06:52 ] 07:41 | 07:35 | 08:20 14:34 (HSK HR12)
| 21:40 | 20:57 15 2 (HSK MEO8b) | 19:51 | 18:42 | 16:43 | 16:16 24 14:58 (HSK HR12)
12 ] 05:21 | 06:04 20:07 (HSK MEO8b) | 06:54 | 07:42 | 07:36 | 08:21 14:34 (HSK HR12)
| 21:40 | 20:55 17 20:24 (HSK MEO8b) | 19:49 | 18:40 | 16:41 116:16 25  14:59 (HSK HR12)
13 | 05:22 | 06:06 20 (HSK MEO8b) | 06:55 | 07:44 | 07:38 | 08:22 14:34 (HSK HR12)
| 21:39 | 20:53 17 20:23 (HSK MEO8b) | 19:46 ] 18:38 | 16:40 116:16 25  14:59 (HSK HR12)
14 | 05:23 | 06:07 20:06 (HSK MEO8b) | 06:57 | 07:46 | 07:40 | 08:23 14:34 (HSK HR12)
| 21:38 | 20:51 17 20:23 (HSK MEO8b) | 19:44 | 18:36 | 16:38 | 16:16 26 15:00 (HSK HR12)
15 | 05:24 | 06:09 20:05 (HSK MEO8b) | 06:58 | 07:47 | 07:42 | 08:24 14:35 (HSK HR12)
| 21:37 | 20:49 16 20:21 (HSK MEO8b) | 19:42 | 18:34 | 16:37 | 16:16 26 15:01 (HSK HR12)
16 | 05:25 ] 06:11 20:05 (HSK MEO8b) | 07:00 | 07:49 | 07:43 | 08:24 14:35 (HSK HR12)
| 21:36 | 20:47 15 2 (HSK MEO8b) | 19:39 | 18:32 | 16:36 | 16:16 26 15:01 (HSK HR12)
17 | 05:27 | 06:12 2 (HSK MEO8b) | 07:02 | 07:51 | 07:45 | 08:25 14:35 (HSK HR12)
| 21:35 | 20:45 12 20:17 (HSK MEO8b) | 19:37 | 18:29 | 16:34 116:16 26  15:01 (HSK HR12)
18 | 05:28 20:44 (HSK MEO8a) | 06:14 2 (HSK MEO08b) | 07:03 | 07:53 17:13 (HSK HRO5) | 07:47 | 08:26 14:36 (HSK HR12)
| 21:34 5  20:49 (HSK MEO8a) | 20:43 11 20:16 (HSK MEO8b) | 19:35 ] 18:27 1 17:14 (HSK HROS) | 16:33 116:17 26  15:02 (HSK HR12)
19 | 05:29 20:43 (HSK MEO8a) | 06:15 2 (HSK MEO8b) | 07:05 | 07:54 17:07 (HSK HRO5) | 07:48 | 08:27 14:36 (HSK HR12)
| 21:33 9 20:52 (HSK ME08a) | 20:41 8 2 (HSK MEO8b) | 19:32 | 18:25 12 17:19 (HSK HROS) | 16:32 | 16:17 27 15:03 (HSK HR12)
20 | 05:30 20:42 (HSK MEO8a) | 06:17 20:07 (HSK MEO8b) | 07:06 ] 07:56 17:05 (HSK HRO5) | 07:50 | 08:27 14:36 (HSK HR12)
| 21:31 11 20:53 (HSK MEO8a) | 20:39 5 2 (HSK MEO8b) | 19:30 | 18:23 16 17:21 (HSK HRO5) | 16:30 | 16:17 27 15:03 (HSK HR12)
21]05:32 20:41 (HSK MEO8a) | 06:18 20:07 (HSK MEO8b) | 07:08 18:25 (HSK HRO3) | 07:58 17:03 (HSK HRO5) | 07:52 | 08:28 14:37 (HSK HR12)
| 21:30 12 20:53 (HSK MEO8a) | 20:37 2 20:09 (HSK MEO8D) | 19:28 1 18:26 (HSK HRO3) | 18:21 20 17:23 (HSK HRO5) | 16:29 | 16:18 27  15:04 (HSK HR12)
22 05:33 20:40 (HSK MEO8a) | 06:20 | 07:10 18:19 (HSK HRO03) | 07:59 17:02 (HSK HRO5) | 07:53 | 08:28 14:37 (HSK HR12)
| 21:29 14 20:54 (HSK MEO8a) | 20:35 | 19:26 12 18:31 (HSK HRO03) | 18:19 22 17:24 (HSK HROS) | 16:28 | 16:18 27  15:04 (HSK HR12)
23] 05:34 20:40 (HSK MEO8a) | 06:22 | 07:11 18:17 (HSK HRO03) | 08:01 17:01 (HSK HRO5) | 07:55 | 08:29 14:38 (HSK HR12)
| 21:28 15  20:55 (HSK MEO8a) | 20:33 | 19:23 16 18:33 (HSK HRO03) | 18:17 24 17:25 (HSK HRO5) | 16:27 | 16:19 27  15:05 (HSK HR12)
24| 05:36 20:40 (HSK MEO8a) | 06:23 | 07:13 18:15 (HSK HRO03) | 08:03 17:00 (HSK HRO5) | 07:57 | 08:29 14:38 (HSK HR12)
| 21:26 16  20:56 (HSK MEO8a) | 20:31 | 19:21 19 18:34 (HSK HRO3) | 18:15 25  17:25 (HSK HROS) | 16:26 | 16:19 27 15:05 (HSK HR12)
25| 05:37 20:39 (HSK MEO8a) | 06:25 | 07:14 18:13 (HSK HRO03) | 07:05 15:59 (HSK HRO5) | 07:58 | 08:30 14:39 (HSK HR12)
| 21:25 15  20:54 (HSK MEO8a) | 20:29 | 19:19 21 18:34 (HSK HRO3) | 17:13 26 16:25 (HSK HRO5) | 16:25 | 16:20 27 15:06 (HSK HR12)
26 | 05:39 20:38 (HSK MEO8a) | 06:26 | 07:16 18:12 (HSK HRO03) | 07:06 15:59 (HSK HRO5) | 08:00 | 08:30 14:40 (HSK HR12)
| 21:24 15  20:53 (HSK MEO8a) | 20:27 | 19:16 23 18:35 (HSK HRO3) | 17:11 26 16:25 (HSK HRO5) | 16:24 | 16:20 26 15:06 (HSK HR12)
27| 05:40 20:39 (HSK MEO8a) | 06:28 19:31 (HSK 8694 TLF) | 07:18 18:11 (HSK HRO3) | 07:08 15:59 (HSK HROS) | 08:01 | 08:30 14:40 (HSK HR12)
| 21:22 13 20:52 (HSK MEO8a) | 20:24 7 19:38 (HSK 8694 TLF) | 19:14 24 18:35 (HSK HR03) | 17:09 26 16:25 (HSK HRO5) | 16:23 | 16:21 26 15:06 (HSK HR12)
28] 05:41 20:39 (HSK MEO8a) | 06:30 19:29 (HSK 8694 TLF) | 07:19 18:11 (HSK HRO3) | 07:10 15:59 (HSK HRO5) | 08:03 | 08:31 14:41 (HSK HR12)
| 21:21 11 20:50 (HSK MEO8a) | 20:22 12 19:41 (HSK 8694 TLF) | 19:12 24 18:35 (HSK HR03) | 17:07 26 16:25 (HSK HRO5) | 16:22 | 16:22 25  15:06 (HSK HR12)
29| 05:43 20:39 (HSK MEO8a) | 06:31 19:27 (HSK 8694 TLF) | 07:21 18:10 (HSK HRO3) | 07:12 15:59 (HSK HRO5) | 08:04 14:38 (HSK HR12) | 08:31 14:41 (HSK HR12)
| 21:19 11 20:50 (HSK MEO8a) | 20:20 15  19:42 (HSK 8694 TLF) | 19:09 25 18:35 (HSK HRO03) | 17:05 26 16:25 (HSK HROS) | 16:22 7 14:45 (HSK HR12) | 16:23 26 15:07 (HSK HR12)
30 | 05:44 20:39 (HSK MEO8a) | 06:33 19:26 (HSK 8694 TLF) | 07:23 18:10 (HSK HRO03) | 07:13 16:00 (HSK HRO5) | 08:06 14:36 (HSK HR12) | 08:31 14:42 (HSK HR12)
| 21:18 9 20:48 (HSK MEO8a) | 20:18 17 19:43 (HSK 8694 TLF) | 19:07 24 18:34 (HSK HRO3) | 17:03 25 16:25 (HSK HRO5) | 16:21 11 14:47 (HSK HR12) | 16:24 25  15:07 (HSK HR12)
31]05:46 20:39 (HSK MEO8a) | 06:34 19:24 (HSK 8694 TLF) | ] 07:15 16:00 (HSK HRO5) | | 08:31 14:42 (HSK HR12)
| 21:16 7 20:46 (HSK MEO8a) | 20:16 19 19:43 (HSK 8694 TLF) | | 17:01 24 16:24 (HSK HRO5) | | 16:25 26 15:08 (HSK HR12)
Sonnenscheinstunden | 500 453 | 381 | 332 | 268 | 246
astr.max.mogl.Beschattung | 163 | 241 | 305 | 413 | 109 | 749
Red.Sonnenscheinwahrsch. | 0,39 | 0,40 | 0,32 | 0,29 | 0,23 | 0,17
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | 0,66 | 0,67 | 0,70 | 0,70 | 0,69 | 0,65
Gesamte Reduktion | 0,24 | 0,26 | 0,21 | 0,19 | 0,15 | 0,11
Met.wahrsch.Beschattung | 40 | 63 | 65 | 80 | 16 | 79
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
.
B
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Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN46 - Oesdorf, Zum Kesselberg 20

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421

|Januar |Februar | Méarz 1April IMai 1Juni
1]08:31 | 08:05 15:33 (HSK HR13) | 07:12 16:32 (HSK HR12) | 07:03 18:49 (HSK HRO5) | 05:59 | 05:14
| 16:26 | 17:13 21  15:54 (HSK HR13) | 18:04 39 17:15 (HSK HRO6) | 19:57 20  19:09 (HSK HRO5) | 20:47 | 21:32
2]08:31 | 08:03 15:34 (HSK HR13) | 07:10 16:33 (HSK HR12) | 07:00 18:50 (HSK HRO5) | 05:57 | 05:13
| 16:27 117:15 19  15:53 (HSK HR13) | 18:06 32  17:13 (HSK HRO6) | 19:59 17  19:07 (HSK HROS) | 20:49 12
3]08:31 15:30 (HSK HR13) | 08:02 15:36 (HSK HR13) | 07:08 16:36 (HSK HR12) | 06:58 18:51 (HSK HRO5) | 05:55 | 05:
| 16:28 6 15:36 (HSK HR13) | 17:17 15 15:51 (HSK HR13) | 18:07 19 17:09 (HSK HRO6) | 20:00 13 19:04 (HSK HRO5) | 20:50 | 21:
4] 08:31 15:29 (HSK HR13) | 08:00 15:39 (HSK HR13) | 07:06 16:39 (HSK HR12) | 06:56 18:55 (HSK HROS5) | 05:53 | 05:
116:29 10  15:39 (HSK HR13) | 17:19 10  15:49 (HSK HR13) | 18:09 10  16:49 (HSK HR12) | 20:02 5 19:00 (HSK HROS) | 20:52 | 21:
5] 08:30 15:28 (HSK HR13) | 07:58 | 07:04 | 06:54 | 05:51 | 05:
116:30 12 15:40 (HSK HR13) | 17:20 | 18:11 ] 20:04 | 20:53 | 21:
6| 08:30 15:28 (HSK HR13) | 07:57 | 07:01 | 06:51 | 05:49 | 05:
| 16:32 14 15:42 (HSK HR13) | 17:22 | 18:13 | 20:05 | 20:55 | 21:
71 08:30 15:27 (HSK HR13) | 07:55 | 06:59 | 06:49 | 05:48 20:25 (HSK 8694 TLF) | O
| 16:33 16  15:43 (HSK HR13) | 17:24 | 18:14 | 20:07 | 20:57 2 20:27 (HSK 8694 TLF) | 2
8] 08:29 15:27 (HSK HR13) | 07:53 | 06:57 | 06:47 | 05:46 20:25 (HSK 8694 TLF) | O
116:34 17 15:44 (HSK HR13) | 17:26 | 18:16 | 20:09 | 20:58 4 20:29 (HSK 8694 TLF) | 21:
9] 08:29 15:26 (HSK HR13) | 07:52 | 06:55 | 06:45 | 05:44 20:23 (HSK 8694 TLF) | 05:09
116:36 19 15:45 (HSK HR13) | 17:28 | 18:18 ] 20:10 | 21:00 7 20:30 (HSK 8694 TLF) | 21:40
10 | 08:28 15:27 (HSK HR13) | 07:50 | 06:53 | 06:42 | 05:43 20:24 (HSK 8694 TLF) | 05:09
116:37 20 15:47 (HSK HR13) | 17:29 | 18:20 ] 20:12 | 21:01 8  20:32 (HSK 8694 TLF) | 21:40
11]08:28 15:26 (HSK HR13) | 07:48 16:43 (HSK HR12) | 06:50 | 06:40 19:44 (HSK HRO3) | 05:41 20:23 (HSK 8694 TLF) | 05:08
| 16:38 22 15:48 (HSK HR13) | 17:31 5  16:48 (HSK HR12) | 18:21 | 20:14 4 19:48 (HSK HR03) | 21:03 10  20:33 (HSK 8694 TLF) | 21:41
12 | 08:27 15:26 (HSK HR13) | 07:46 16:39 (HSK HR12) | 06:48 | 06:38 19:40 (HSK HRO03) | 05:39 20:23 (HSK 8694 TLF) | 05:08
1 16:40 23 15:49 (HSK HR13) | 17:33 13  16:52 (HSK HR12) | 18:23 120:15 10 19:50 (HSK HRO3) | 21:05 12  20:35 (HSK 8694 TLF) | 21:42
13| 08:26 15:25 (HSK HR13) | 07:44 16:36 (HSK HR12) | 06:46 ] 06:36 19:37 (HSK HRO03) | 05:38 20:23 (HSK 8694 TLF) | 05:08
| 16:41 24 15:49 (HSK HR13) | 17:35 19 16:55 (HSK HR12) | 18:25 | 20:17 13 19:50 (HSK HRO3) | 21:06 13 20:36 (HSK 8694 TLF) | 21:42
14 | 08:26 15:25 (HSK HR13) | 07:43 16:34 (HSK HR12) | 06:44 | 06:34 19:36 (HSK HRO3) | 05:36 20:23 (HSK 8694 TLF) | 05:07
116:43 25  15:50 (HSK HR13) | 17:37 22 16:56 (HSK HR12) | 18:26 120:19 16 19:52 (HSK HR03) | 21:08 15  20:38 (HSK 8694 TLF) | 21:43
15 | 08:25 15:25 (HSK HR13) | 07:41 16:33 (HSK HR12) | 06:41 | 06:31 19:35 (HSK HRO3) | 05:35 20:23 (HSK 8694 TLF) | 05:07
116:44 26 15:51 (HSK HR13) | 17:39 25  16:58 (HSK HR12) | 18:28 120:20 19 19:54 (HSK HR03) | 21:09 15  20:38 (HSK 8694 TLF) | 21:44
16 | 08:24 15:25 (HSK HR13) | 07:39 16:32 (HSK HR12) | 06:39 | 06:29 19:34 (HSK HRO3) | 05:33 20:24 (HSK 8694 TLF) | O
| 16:46 27  15:52 (HSK HR13) | 17:40 27  16:59 (HSK HR12) | 18:30 | 20:22 21 19:55 (HSK HRO3) | 21:11 14 20:38 (HSK 8694 TLF) | 21:44
17 | 08:23 15:25 (HSK HR13) | 07:37 16:31 (HSK HR12) | 06:37 | 06:27 19:34 (HSK HRO3) | 05:32 20:25 (HSK 8694 TLF) | 05:07
| 16:47 27  15:52 (HSK HR13) | 17:42 32  17:11 (HSK HRO6) | 18:32 120:24 21 19:55 (HSK HRO3) | 21:12 13 20:38 (HSK 8694 TLF) | 21:45
18 | 08:22 15:25 (HSK HR13) | 07:35 16:31 (HSK HR12) | 06:34 ] 06:25 19:34 (HSK HRO03) | 05:30 20:25 (HSK 8694 TLF) | 05:07
| 16:49 28 15:53 (HSK HR13) | 17:44 41 17:15 (HSK HRO06) | 18:33 | 20:25 21 19:55 (HSK HRO3) | 21:14 11  20:36 (HSK 8694 TLF) | 21:45
19 | 08:21 15:25 (HSK HR13) | 07:33 16:30 (HSK HR12) | 06:32 | 06:23 19:33 (HSK HRO3) | 05:29 20:26 (HSK 8694 TLF) | 05:07
116:51 29 15:54 (HSK HR13) | 17:46 46  17:17 (HSK HRO6) | 18:35 120:27 22 19:55 (HSK HR03) | 21:15 10  20:36 (HSK 8694 TLF) | 21:45
20 | 08:20 15:26 (HSK HR13) | 07:31 16:30 (HSK HR12) | 06:30 17:57 (HSK HROS) | 06:21 19:34 (HSK HRO3) | 05:27 20:28 (HSK 8694 TLF) | 05:07
116:52 29 15:55 (HSK HR13) | 17:48 48  17:18 (HSK HRO6) | 18:37 10  18:07 (HSK HRO5) | 20:29 21  19:55 (HSK HRO3) | 21:16 6  20:34 (HSK 8694 TLF) | 21:46
21| 08:19 15:26 (HSK HR13) | 07:29 16:29 (HSK HR12) | 06:28 17:54 (HSK HRO5) | 06:19 19:34 (HSK HRO3) | 05:26 :
| 16:54 29  15:55 (HSK HR13) | 17:50 50  17:19 (HSK HRO6) | 18:38 16  18:10 (HSK HRO5) | 20:30 20  19:54 (HSK HR03) | 21:18
22 | 08:18 15:26 (HSK HR13) | 07:27 16:29 (HSK HR12) | 06:25 17:52 (HSK HRO5) | 06:17 19:34 (HSK HRO03) | 05:25
| 16:55 29 15:55 (HSK HR13) | 17:51 50  17:19 (HSK HRO6) | 18:40 ~ 20  18:12 (HSK HROS) | 20:32 19  19:53 (HSK HRO3) | 21:19
23| 08:17 15:26 (HSK HR13) | 07:25 16:29 (HSK HR12) | 06:23 17:50 (HSK HRO5) | 06:15 19:35 (HSK HR03) | 05:24
| 16:57 29 15:55 (HSK HR13) | 17:53 50 17:19 (HSK HRO06) | 18:42 22 18:12 (HSK HRO5) | 20:34 17 19:52 (HSK HRO3) | 21:21
24 | 08:16 15:27 (HSK HR13) | 07:23 16:29 (HSK HR12) | 06:21 17:49 (HSK HROS) | 06:12 19:36 (HSK HRO3) | 05:22
116:59 29 15:56 (HSK HR13) | 17:55 ~ 50  17:19 (HSK HRO6) | 18:43 ~ 23  18:12 (HSK HRO5) | 20:35 15  19:51 (HSK HRO3) | 21:22
25| 08:14 15:27 (HSK HR13) | 07:21 16:29 (HSK HR12) | 06:19 17:49 (HSK HROS) | 06:10 19:37 (HSK HRO3) | 05:21
| 17:01 29  15:56 (HSK HR13) | 17:57 50  17:19 (HSK HRO6) | 18:45 24 18:13 (HSK HROS) | 20:37 12 19:49 (HSK HR03) | 21:23
26| 08:13 15:27 (HSK HR13) | 07:19 16:30 (HSK HR12) | 06:16 17:49 (HSK HRO5) | 06:08 19:41 (HSK HRO3) | 05:20
| 17:02 29  15:56 (HSK HR13) | 17:59 48  17:18 (HSK HRO6) | 18:47 24 18:13 (HSK HRO5) | 20:39 4 19:45 (HSK HR03) | 21:25
27| 08:12 15:27 (HSK HR13) | 07:17 16:31 (HSK HR12) | 06:14 17:47 (HSK HRO5) | 06:06 | 05:19
| 17:04 28  15:55 (HSK HR13) | 18:00 47  17:18 (HSK HRO6) | 18:49 25  18:12 (HSK HROS) | 20:40 | 21:26
28 | 08:11 15:29 (HSK HR13) | 07:14 16:32 (HSK HR12) | 06:12 17:48 (HSK HRO5) | 06:04 | 05:18
| 17:06 27 15:56 (HSK HR13) | 18:02 43 17:17 (HSK HRO06) | 18:50 24 18:12 (HSK HRO5) | 20:42 | 21:27
29 | 08:09 15:29 (HSK HR13) | | 07:09 18:48 (HSK HRO5) | 06:03 | 05:17
117:08 26 15:55 (HSK HR13) | |19:52 24 19:12 (HSK HRO5) | 20:44 | 21:28
30 | 08:08 15:30 (HSK HR13) | | 07:07 18:47 (HSK HROS) | 06:01 | 05:16
117:09 25  15:55 (HSK HR13) | | 19:54 23 19:10 (HSK HRO5) | 20:45 | 21:30
31 | 08:06 15:31 (HSK HR13) | | 07:05 18:48 (HSK HRO5) | | 05:15
| 17:11 23 15:54 (HSK HR13) | | 19:55 22 19:10 (HSK HROS) | | 21:31
Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483
astr.max.mdogl.Beschattung | 677 | 731 | 357 | 310 | 140
Red.Sonnenscheinwahrsch. | 0,19 | 0,32 | 0,28 | 0,36 | 0,43
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | 0,66 | 0,70 | 0,71 | 0,69 | 0,66
Gesamte Reduktion | 0,12 | 0,22 | 0,19 | 0,24 | 0,27
Met.wahrsch.Beschattung | 80 | 159 | 69 | 74 | 38
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.02.2025 23:00 / 39 win d B



Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer

wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN46 - Oesdorf, Zum Kesselberg 20
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]

Annahmen fir Schattenwurfberechnung

13uli

1]05:11
| 21:46
2| 05:12
| 21:45
3]05:13
| 21:45
405:14
| 21:45
5] 05:14
| 21:44
6] 05:15
| 21:44
7] 05:16
| 21:43
8] 05:17
| 21:42
9] 05:18
| 21:42
10 | 05:19
| 21:41
11| 05:20
| 21:40
12 | 05:21
| 21:40
13| 05:22
| 21:39
14 | 05:23
| 21:38
15 | 05:24
| 21:37
16 | 05:25
| 21:36
17 | 05:27
| 21:35
18 | 05:28
| 21:34
19 | 05:29
| 21:33
20 | 05:30
| 21:31
21| 05:32
| 21:30
22 | 05:33
| 21:29
23| 05:34
| 21:28 2
24 | 05:36
| 21:26 7
25 | 05:37
| 21:25 10
26 | 05:39
|21:24 12
27 | 05:40
|21:22 14
28 | 05:41
| 21:21 15
29 | 05:43
|21:19 16
30 | 05:44
| 21:18 14
31| 05:46
|21:16 13
Sonnenscheinstunden | 500
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung | 0,66
Gesamte Reduktion | 0,25
Met.wahrsch.Beschattung | 25

103
0,39
0,96

| August

20:41 (HSK 8694 TLF) |
20:43 (HSK 8694 TLF) | 2
20:38 (HSK 8694 TLF) |
20:45 (HSK 8694 TLF) | 2
20:36 (HSK 8694 TLF) | 06:25
20:46 (HSK 8694 TLF) | 20:29
20:35 (HSK 8694 TLF) | 06:26
20:47 (HSK 8694 TLF) | 20:27
20:35 (HSK 8694 TLF) | 06:28
20:49 (HSK 8694 TLF) | 20:24
20:34 (HSK 8694 TLF) | 06:30
20:49 (HSK 8694 TLF) | 20:22
20:34 (HSK 8694 TLF) |
20:50 (HSK 8694 TLF) | 2
20:34 (HSK 8694 TLF) | 06
20:48 (HSK 8694 TLF) | 2
20:33 (HSK 8694 TLF) |
20:46 (HSK 8694 TLF) | 20:16
| 453

297
0,40
0,96
0,68
0,26

78

| September

20:34 (HSK 8694 TLF) | 06:36
20:45 (HSK 8694 TLF) | 20:13
20:33 (HSK 8694 TLF) | 06:38

20:34 (HSK 8694 TLF) | O
20:42 (HSK 8694 TLF) | 20:09
20:34 (HSK 8694 TLF) | 06:41
20:40 (HSK 8694 TLF) | 20:07
20:34 (HSK 8694 TLF) | 06:42

19:46 (HSK HRO3)
19:53 (HSK HRO3) |

19:44 (HSK HRO3) | 0
19:56 (HSK HRO3) | 19:35
19:41 (HSK HRO3) | 07:05
19:57 (HSK HRO3) | 19:32
19:40 (HSK HRO3) | 07:06

19:58 (HSK HRO3) | 19:28
19:38 (HSK HRO3) | 07:10

1
3
3
1
19:36 (HSK HRO3) | 07:14
19:58 (HSK HRO3) | 19:19
19:37 (HSK HRO3) | 07:16
19:58 (HSK HRO3) | 19:16
19:36 (HSK HRO3) | 07:18
19:57 (HSK HRO3) | 19:14
19:37 (HSK HRO3) | 07:19
19:55 (HSK HRO3) | 19:12

3
19:51 (HSK HRO3) | 19:07
19:39 (HSK HRO3) |
19:48 (HSK HRO3) |
381

4

12
16
20
22
23
24
25
25
25
25
23
21
19
17

13

321
0,32
0,96
0,71
0,22

69

Jan

Feb Mar

Apr

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Mai Jun

Jul

Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734

| Oktober

19:43 (HSK HRO3) | 07:24
19:47 (HSK HRO3) | 19:05
| 07:26
| 19:03
| 07:27
| 19:00
] 07:29
| 18:58
| 07:31
| 18:56
| 07:32
| 18:54
| 07:34
| 18:51
18:51 (HSK HRO5) | 07:36
18:54 (HSK HRO5) | 18:49
18:46 (HSK HROS) | 07:37
18:58 (HSK HRO5) | 18:47
18:44 (HSK HRO5) | 07:39
19:00 (HSK HRO5) | 18:45
18:41 (HSK HRO5) | 07:41
19:01 (HSK HROS) | 18:42
18:40 (HSK HRO5) | 07:42
19:02 (HSK HRO5) | 18:40
18:39 (HSK HRO5) | 07:44
19:02 (HSK HRO5) | 18:38
18:38 (HSK HRO5) | 07:46
19:02 (HSK HRO5) | 18:36
18:37 (HSK HRO5) | 07:47
19:02 (HSK HRO5) | 18:34
18:37 (HSK HRO5) | 07:49
19:02 (HSK HROS) | 18:32
18:37 (HSK HRO5) | 07:51
19:02 (HSK HRO5) | 18:29
18:36 (HSK HRO5) | 07:53
19:01 (HSK HRO5) | 18:27
18:37 (HSK HROS) | 07:54
19:00 (HSK HRO5) | 18:25
18:37 (HSK HRO5) | 07:56
18:58 (HSK HRO5) | 18:23
18:38 (HSK HRO5) | 07:58
18:57 (HSK HRO5) | 18:21
18:38 (HSK HRO5) | 07:59
18:55 (HSK HRO5) | 18:19
18:40 (HSK HRO5) | 08:01
18:53 (HSK HRO5) | 18:17
18:45 (HSK HRO5) | 08:03
18:49 (HSK HRO5) | 18:15
| 07:05
| 17:13
| 07:06
| 17:11
| 07:08
| 17:09
| 07:10
| 17:07
| 07:12
| 17:05
| 07:13
| 17:03
| 07:15
| 17:01
332

26
35
42
46
48
49
50
50
50
50
49
48
45
39
28
26
24

21

770
0,29
0,96
0,70
0,19

150

INovember
| 07:17
| 17:00
| 07:19
| 16:58
|07:21
| 16:56
1 07:22
| 16:54
| 07:24
| 16:53
107:26
| 16:51
| 07:28
|16:49 11
| 07:29
| 16:48 16
1 07:31
|16:46 19
17:11 (HSK HR12) | 07:33
17:25 (HSK HR12) | 16:44 21
17:09 (HSK HR12) | 07:35
17:46 (HSK HRO6) | 16:43 23
17:07 (HSK HR12) | 07:36
17:48 (HSK HROG) | 16:41 25
17:04 (HSK HR12) | 07:38
17:49 (HSK HRO6) | 16:40 26
17:03 (HSK HR12) | 07:40
17:50 (HSK HRO6) | 16:38 28
17:02 (HSK HR12) | 07:42
17:50 (HSK HRO6) | 16:37 28
17:02 (HSK HR12) | 07:43
17:51 (HSK HRO6) | 16:36 29
17:01 (HSK HR12) | 07:45
17:51 (HSK HRO6) | 16:34 29
17:00 (HSK HR12) | 07:47
17:50 (HSK HRO6) | 16:33 29
17:00 (HSK HR12) | 07:48
17:50 (HSK HRO6) | 16:32 29
17:00 (HSK HR12) | 07:50
17:50 (HSK HRO6) | 16:30 29
17:00 (HSK HR12) | 07:52
17:49 (HSK HRO6) | 16:29 29
17:00 (HSK HR12) | 07:53
17:48 (HSK HROG) | 16:28 29
17:01 (HSK HR12) | 07:55
17:47 (HSK HRO6) | 16:27 29
17:00 (HSK HR12) | 07:57
17:44 (HSK HROG) | 16:26 28
16:01 (HSK HR12) | 07:58
16:29 (HSK HR12) | 16:25 27
16:02 (HSK HR12) | 08:00
16:28 (HSK HR12) | 16:24 27
16:03 (HSK HR12) | 08:01
16:27 (HSK HR12) | 16:23 26
16:04 (HSK HR12) | 08:03
16:25 (HSK HR12) | 16:22 25
16:06 (HSK HR12) | 08:04
16:24 (HSK HR12) | 16:22 24
16:09 (HSK HR12) | 08:06
16:21 (HSK HR12) | 16:21 23
|
|
| 268
| 609
| 0,23
| 0,96
| 0,66
| 0,14
| 87

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

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

|Dezember
| 08:07
]16:20 22
| 08:09
|16:19 20
| 08:10
| 16:19 19
] 08:11
|16:18 18
| 08:13
| 16:18 16
] 08:14
|16:17 14

15:08 (HSK HR13) | 08:15
15:19 (HSK HR13) | 16:17
15:06 (HSK HR13) | 08:16
15:22 (HSK HR13) | 16:17
15:05 (HSK HR13) | 08:17
15:24 (HSK HR13) | 16:16
15:04 (HSK HR13) | 08:19
15:25 (HSK HR13) | 16:16
15:03 (HSK HR13) | 08:20
15:26 (HSK HR13) | 16:16
15:01 (HSK HR13) | 08:21
15:26 (HSK HR13) | 16:16
15:01 (HSK HR13) | 08:22
15:27 (HSK HR13) | 16:16
15:00 (HSK HR13) | 08:23
15:28 (HSK HR13) | 16:16
15:00 (HSK HR13) | 08:24
15:28 (HSK HR13) | 16:16
15:00 (HSK HR13) | 08:24
15:29 (HSK HR13) | 16:16
15:01 (HSK HR13) | 08:25
15:30 (HSK HR13) | 16:16
15:01 (HSK HR13) | 08:26
15:30 (HSK HR13) | 16:17
15:01 (HSK HR13) | 08:27
15:30 (HSK HR13) | 16:17
15:01 (HSK HR13) | 08:27
15:30 (HSK HR13) | 16:17
15:01 (HSK HR13) | 08:28
15:30 (HSK HR13) | 16:18
15:02 (HSK HR13) | 08:28
15:31 (HSK HR13) | 16:18
15:02 (HSK HR13) | 08:29
15:31 (HSK HR13) | 16:19
15:02 (HSK HR13) | 08:29
15:30 (HSK HR13) | 16:19
15:03 (HSK HR13) | 08:30
15:30 (HSK HR13) | 16:20
15:04 (HSK HR13) | 08:30
15:31 (HSK HR13) | 16:20
15:04 (HSK HR13) | 08:30
15:30 (HSK HR13) | 16:21
15:05 (HSK HR13) | 08:31
15:30 (HSK HR13) | 16:22
15:06 (HSK HR13) | 08:31
15:30 (HSK HR13) | 16:23
15:07 (HSK HR13) | 08:31
15:30 (HSK HR13) | 16:24

| 08:31

] 16:25

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

17.02.2025 23:00 / 40

360

8.421

15:08 (HSK HR13)
15:30 (HSK HR13)
15:09 (HSK HR13)
15:29 (HSK HR13)
15:10 (HSK HR13)
15:29 (HSK HR13)
15:11 (HSK HR13)
15:29 (HSK HR13)
15:13 (HSK HR13)
15:29 (HSK HR13)
15:14 (HSK HR13)
15:28 (HSK HR13)
15:15 (HSK HR13)

12 15:27 (HSK HR13)

15:16 (HSK HR13)

10 15:26 (HSK HR13)

15:19 (HSK HR13)

7 15:26 (HSK HR13)
138
0,17
0,96
0,66
0,11
15

.
windr




Projekt: Beschreibung: Lizenzierter Anwender:
Marsberg-Meerhof Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer PAVANA GmbH
wurde die Windverteilung der DWD-Station Bad Lippspringe und die Otto-Hahn-Strasse 12-16
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN47 - Meerhof, Zur Egge 25

Annahmen fur Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734 360 8.421

|Januar |Februar | Méarz 1April IMai 1Juni
1]08:31 14:44 (HSK HR13) | 08:05 15:42 (HSK HR12) | 07:12 17:17 (HSK HRO5) | 07:03 19:04 (HSK HRO03) | 05:59 20:00 (HSK 8694 TLF) | 05:14
| 16:26 18  15:02 (HSK HR13) | 17:13 27  16:09 (HSK HR12) | 18:04 19  17:36 (HSK HRO5) | 19:57 24 19:28 (HSK HRO3) | 20:47 8  20:08 (HSK 8694 TLF) | 21:32
2]08:31 14:45 (HSK HR13) | 08:03 15:43 (HSK HR12) | 07:10 17:16 (HSK HRO5) | 07:00 19:05 (HSK HRO3) | 05:57 | 05:13
| 16:27 17 15:02 (HSK HR13) | 17:15 26  16:09 (HSK HR12) | 18:06 ~ 21  17:37 (HSK HRO5) | 19:59 22 19:27 (HSK HRO3) | 20:49 | 21:33
3]08:31 14:45 (HSK HR13) | 08:02 15:43 (HSK HR12) | 07:08 17:15 (HSK HRO5) | 06:58 19:04 (HSK HRO3) | 05:55 | 05:13
| 16:28 17 15:02 (HSK HR13) | 17:17 25 16:08 (HSK HR12) | 18:07 23 17:38 (HSK HRO5) | 20:00 22 19:26 (HSK HRO03) | 20:50 | 21:34
4] 08:31 14:46 (HSK HR13) | 08:00 15:45 (HSK HR12) | 07:06 17:14 (HSK HRO5) | 06:56 19:04 (HSK HRO3) | 05:53 | 05:12
116:29 16  15:02 (HSK HR13) | 17:19 22 16:07 (HSK HR12) | 18:09 25  17:39 (HSK HRO5) | 20:02 21 19:25 (HSK HRO3) | 20:52 | 21:35
5] 08:30 14:47 (HSK HR13) | 07:58 15:47 (HSK HR12) | 07:04 17:14 (HSK HROS) | 06:54 19:05 (HSK HRO3) | 05:51 ] 05:11
116:30 14  15:01 (HSK HR13) | 17:20 19  16:06 (HSK HR12) | 18:11 25  17:39 (HSK HRO5) | 20:04 19 19:24 (HSK HRO3) | 20:53 | 21:36
6 | 08:30 14:49 (HSK HR13) | 07:57 15:48 (HSK HR12) | 07:01 17:13 (HSK HRO5) | 06:51 19:07 (HSK HRO03) | 05:49 | 05:11
| 16:32 12 15:01 (HSK HR13) | 17:22 16  16:04 (HSK HR12) | 18:13 25 17:38 (HSK HRO5) | 20:05 16 19:23 (HSK HRO3) | 20:55 | 21:37
71 08:30 14:51 (HSK HR13) | 07:55 15:51 (HSK HR12) | 06:59 17:13 (HSK HRO5) | 06:49 19:08 (HSK HRO3) | 05:48 | 05:10
| 16:33 10  15:01 (HSK HR13) | 17:24 10  16:01 (HSK HR12) | 18:14 25  17:38 (HSK HRO5) | 20:07 13 19:21 (HSK HRO3) | 2 | 21:38
8] 08:29 14:53 (HSK HR13) | 07:53 | 06:57 17:13 (HSK HRO5) | 06:47 19:11 (HSK HRO3) | O | 05:10
| 16:34 6 14:59 (HSK HR13) | 17:26 | 18:16 25 17:38 (HSK HRO5) | 20:09 5 19:16 (HSK HRO03) | 20: | 21:39
9] 08:29 15:44 (HSK HR12) | 07:52 | 06:55 17:13 (HSK HRO5) | 06:45 | 05:44 | 05:09
| 16:35 8  15:52 (HSK HR12) | 17:28 | 18:18 25  17:38 (HSK HRO5) | 20:10 | 21:00 | 21:40
10 | 08:28 15:43 (HSK HR12) | 07:50 | 06:53 17:13 (HSK HROS) | 06:42 | 05:43 | 05:09
116:37 12 15:55 (HSK HR12) | 17:29 |18:20 23 17:36 (HSK HRO5) | 20:12 | 21:01 | 21:40
11]08:28 15:42 (HSK HR12) | 07:48 | 06:50 17:14 (HSK HRO5) | 06:40 | 05:41 | 05:08
| 16:38 15 15:57 (HSK HR12) | 17:31 | 18:21 22 17:36 (HSK HROS) | 20:14 | 21:03 | 21:41
12 | 08:27 15:41 (HSK HR12) | 07:46 | 06:48 17:15 (HSK HRO5) | 06:38 | 05:08
| 16:40 17 15:58 (HSK HR12) | 17:33 ]18:23 20  17:35 (HSK HROS5) | 20:15 | 21:42
13| 08:26 15:40 (HSK HR12) | 07:44 | 06:46 17:16 (HSK HRO5) | 06:36 | 05:08
| 16:41 19 15:59 (HSK HR12) | 17:35 | 18:25 16 17:32 (HSK HRO5) | 20:17 | 21:42
14 | 08:26 15:40 (HSK HR12) | 07:43 | 06:44 17:18 (HSK HROS) | 06:34 | 05:07
116:43 20 16:00 (HSK HR12) | 17:37 |18:26 12 17:30 (HSK HRO5) | 20:19 | 21:43
15 | 08:25 15:39 (HSK HR12) | 07:41 | 06:41 | 06:31 | 05:07
|16:44 22 16:01 (HSK HR12) | 17:39 | 18:28 ] 20:20 | 21:44
16 | 08:24 15:39 (HSK HR12) | 07:39 | 06:39 | 06:29 | 05:07
| 16:46 24 16:03 (HSK HR12) | 17:40 | 18:30 | 20:22 | 21:44
17 | 08:23 15:39 (HSK HR12) | 07:37 | 06:37 | 06:27 | 05:07
| 16:47 25  16:04 (HSK HR12) | 17:42 | 18:32 | 20:24 | 21:45
18 | 08:22 15:39 (HSK HR12) | 07:35 | 06:34 ] 06:25 | 05:07
| 16:49 26 16:05 (HSK HR12) | 17:44 | 18:33 | 20:25 | 21:45
19 | 08:21 15:39 (HSK HR12) | 07:33 | 06:32 | 06:23 | 05:07
|16:51 27 16:06 (HSK HR12) | 17:46 | 18:35 | 20:27 | 21:15 | 21:45
20 | 08:20 15:39 (HSK HR12) | 07:31 | 06:30 | 06:21 20:00 (HSK 8694 TLF) | 05:27 | 05:07
|16:52 27 16:06 (HSK HR12) | 17:48 | 18:37 ] 20:29 2 20:02 (HSK 8694 TLF) | 21:17 | 21:46
21 08:19 15:39 (HSK HR12) | 07:29 | 06:28 | 06:19 19:59 (HSK 8694 TLF) | 05: | 05:07
| 16:54 28  16:07 (HSK HR12) | 17:50 | 18:38 | 20:30 4 20:03 (HSK 8694 TLF) | 2 | 21:46
22 | 08:18 15:38 (HSK HR12) | 07:27 | 06:25 | 06:17 19:58 (HSK 8694 TLF) | 05: | 05:08
1 16:55 29 16:07 (HSK HR12) | 17:51 | 18:40 | 20:32 7 20:05 (HSK 8694 TLF) | 21:19 | 21:46
23| 08:17 15:38 (HSK HR12) | 07:25 | 06:23 ] 06:15 19:57 (HSK 8694 TLF) | 05:24 | 05:08
| 16:57 30 16:08 (HSK HR12) | 17:53 | 18:42 | 20:34 10  20:07 (HSK 8694 TLF) | 21:21 | 21:46
24 | 08:16 15:39 (HSK HR12) | 07:23 | 06:21 | 06:12 19:56 (HSK 8694 TLF) | 05:22 | 05:08
116:59 30 16:09 (HSK HR12) | 17:55 | 18:43 120:35 12 20:08 (HSK 8694 TLF) | 21:22 | 21:46
25| 08:14 15:38 (HSK HR12) | 07:21 | 06:19 18:13 (HSK HRO3) | 06:10 19:56 (HSK 8694 TLF) | 05:21 | 05:08
|17:01 31 16:09 (HSK HR12) | 17:57 | 18:45 7 18:20 (HSK HRO3) | 20:37 14  20:10 (HSK 8694 TLF) | 21:23 | 21:46
26 | 08:13 15:39 (HSK HR12) | 07:19 | 06:16 18:11 (HSK HRO3) | 06:08 19:56 (HSK 8694 TLF) | 05:20 | 05:09
| 17:02 30  16:09 (HSK HR12) | 17:59 | 18:47 11 18:22 (HSK HRO3) | 20:39 15  20:11 (HSK 8694 TLF) | 21:25 | 21:46
27| 08:12 15:39 (HSK HR12) | 07:17 17:23 (HSK HRO5) | 06:14 18:08 (HSK HRO3) | 06:06 19:56 (HSK 8694 TLF) | 05:19 | 05:09
|17:04 30  16:09 (HSK HR12) | 18:00 9 17:32 (HSK HRO5) | 18:49 15  18:23 (HSK HR03) | 20:40 17  20:13 (HSK 8694 TLF) | 21:26 | 21:46
28 | 08:11 15:40 (HSK HR12) | 07:14 17:20 (HSK HRO5) | 06:12 18:07 (HSK HRO3) | 06:04 19:56 (HSK 8694 TLF) | 05:18 | 05:10
| 17:06 30 16:10 (HSK HR12) | 18:02 15 17:35 (HSK HRO5) | 18:50 18 18:25 (HSK HRO3) | 20:42 16 20:12 (HSK 8694 TLF) | 21:27 | 21:46
29 | 08:09 15:40 (HSK HR12) | | 07:09 19:06 (HSK HRO3) | 06:03 19:56 (HSK 8694 TLF) | 05:17 | 05:10
117:08 29 16:09 (HSK HR12) | |19:52 21 19:27 (HSK HRO3) | 20:44 15  20:11 (HSK 8694 TLF) | 21: | 21:46
30 | 08:08 15:41 (HSK HR12) | | 07:07 19:05 (HSK HRO3) | 06:01 19:58 (HSK 8694 TLF) | 0! ] 05:11
117:09 29 16:10 (HSK HR12) | |19:54 22 19:27 (HSK HRO3) | 20:45 12 20:10 (HSK 8694 TLF) | 21: | 21:46
31 | 08:06 15:41 (HSK HR12) | | 07:05 19:04 (HSK HRO3) | | 05:15 |
| 17:11 28  16:09 (HSK HR12) | | 19:55 24 19:28 (HSK HRO03) | | 21:31 |
Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 496
astr.max.mdogl.Beschattung | 676 | 169 | 424 | 266 | 8 |
Red.Sonnenscheinwahrsch. | 0,19 | 0,32 | 0,28 | 0,36 | 0,43 |
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96 | 0,96 |
Reduktion Windrichtung | 0,66 | 0,67 | 0,70 | 0,69 | 0,67 |
Gesamte Reduktion | 0,12 | 0,21 | 0,19 | 0,24 | 0,27 |
Met.wahrsch.Beschattung | 81 | 35 | 81 | 64 | 2 |
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt:

Marsberg-Meerhof

Beschreibung:

Fur die Abschatzung der meteorologisch wahrscheinlichen Beschattungsdauer

wurde die Windverteilung der DWD-Station Bad Lippspringe und die
Sonnenscheinstatistik der Station Bad Lippspringe zugrunde gelegt

SHADOW - Kalender

Berechnung: 2024PAV01486 Gesamtbelastung Schattenrezeptor: IPN47 - Meerhof, Zur Egge 25
Annahmen fir Schattenwurfberechnung

1Juli JAugust
1]05:11 | 05:47
|21:46 | 21:15
2105:12 | 05:49
|21:45 | 21:13
310513 | 05:50
|21:45 | 21:11
4]05:14 | 05:52
121:45 | 21:10
5]05:14 | 05:53
|21:44 | 21:08
6]05:15 | 05:55
| 21:44 | 21:06
7105:16 | 05:56
| 21:43 | 21:04
810517 | 05:58
|21:42 | 21:03
9]05:18 | 06:00
|21:42 | 21:01
10| 05:19 | 06:01
|21:41 | 20:59
11]05:20 | 06:03
|21:40 | 20:57
12 105:21 | 06:04
| 21:40 | 20:55
13]05:22 | 06:06
121:39 | 20:53
14 | 05:23 | 06:07
121:38 | 20:51
15 05:24 | 06:09
121:37 | 20:49
16 | 05:25 | 06:11
|21:36 | 20:47
171 05:27 | 06:12
|21:35 | 20:45
18 05:28 | 06:14
| 21:34 | 20:43
191 05:29 | 06:15
121:33 | 20:41
2005:30 | 06:17
121:31 | 20:39
21| 05:32 | 06:18
121:30 | 20:37
22105:33 | 06:20
|21:29 | 20:35
23105:34 | 06:22
|21:28 | 20:33
24105:36 | 06:23
121:26 | 20:31
2505:37 | 06:25
121:25 | 20:29
26 | 05:39 | 06:26
|21:24 | 20:27
27105:40 | 06:28
|21:22 | 20:24
28105:41 | 06:30
|21:21 | 20:22
29 105:43 | 06:31
121:19 | 20:20
30| 05:44 | 06:33
121:18 | 20:18
31| 05:46 | 06:34
|21:16 | 20:16
Sonnenscheinstunden | 500 | 453
astr.max.mdogl.Beschattung | |
Red.Sonnenscheinwahrsch. | |
Reduktion Betriebsdauer | |
Reduktion Windrichtung | |
Gesamte Reduktion | |
|

Met.wahrsch.Beschattung |

10
13
15
17
17
15
13

11

137
0,40
0,96
0,67
0,26

35

| September

] 06:36
] 20:13
] 06:38
] 20:11
] 06:39
| 20:09
| 06:41
| 20:07
| 06:42
| 20:05
| 06:44
| 20:02
| 06:46
| 20:00
| 06:47
| 19:58
| 06:49
] 19:55
] 06:50
] 19:53
20:10 (HSK 8694 TLF) | 06:52
20:15 (HSK 8694 TLF) | 19:51
20:08 (HSK 8694 TLF) | 06:54
20:18 (HSK 8694 TLF) | 19:49
20:05 (HSK 8694 TLF) | 06:55
20:18 (HSK 8694 TLF) | 19:46
20:05 (HSK 8694 TLF) | 06:57
20:20 (HSK 8694 TLF) | 19:44
20:03 (HSK 8694 TLF) | 06:58
20:20 (HSK 8694 TLF) | 19:42
20:03 (HSK 8694 TLF) | 07:00
20:20 (HSK 8694 TLF) | 19:39
20:02 (HSK 8694 TLF) | 07:02
20:17 (HSK 8694 TLF) | 19:37
20:03 (HSK 8694 TLF) | 07:03
20:16 (HSK 8694 TLF) | 19:35
20:02 (HSK 8694 TLF) | 07:05
20:13 (HSK 8694 TLF) | 19:32
20:03 (HSK 8694 TLF) | 07:06
20:12 (HSK 8694 TLF) | 19:30
20:02 (HSK 8694 TLF) | 07:08
20:09 (HSK 8694 TLF) | 19:28
20:04 (HSK 8694 TLF) | 07:10
20:08 (HSK 8694 TLF) | 19:26
20:04 (HSK 8694 TLF) | 07:11
20:05 (HSK 8694 TLF) | 19:23
| 07:13
| 19:21
| 07:14
] 19:19
| 07:16
] 19:16
| 07:18
| 19:14
] 07:19
| 19:12
| 07:21
| 19:09
| 07:23
| 19:07

381

12
16
18
20
22
22
23
23
23
20
19
16

12

15

283
0,32
0,96
0,70
0,22

61

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BAD LIPPSPRINGE]
Aug Sep Okt Nov Dez

Jan

Feb Mar

Apr Mai

Lizenzierter Anwender:
PAVANA GmbH
Otto-Hahn-Strasse 12-16
DE-25813 Husum
+49 4841 8944 281
Kirsten Ulner / ulner@pavana-wind.com

Berechnet:

17.02.2025 23:00/4.1.254

Jun

Jul

1,58 3,21 3,35 5,03 6,68 5,58 6,26 5,85 4,04 3,08 2,01 1,34

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSwW WSw W WNW NNW Summe
249 335 563 760 863 821 750 737 1.082 1.167 734

| Oktober
| 07:24
119:05 19
| 07:26
]19:03 21
| 07:27
|19:00 23
19:08 (HSK HRO3) | 07:29
19:13 (HSK HRO03) | 18:58 25
19:05 (HSK HRO3) | 07:31
19:17 (HSK HRO3) | 18:56 25
19:03 (HSK HRO3) | 07:32
19:19 (HSK HRO3) | 18:54 25

19:01 (HSK HRO3) | 07:34

18:58 (HSK HRO3) | 07:37
19:20 (HSK HRO3) | 18:47
18:58 (HSK HRO3) | 07:39
19:20 (HSK HRO3) | 18:45
18:57 (HSK HR03) | 07:41
19:20 (HSK HRO3) | 18:42
18:57 (HSK HRO3) | 07:42

18:57 (HSK HRO3) | 07:46
19:17 (HSK HRO3) | 18:36
18:56 (HSK HRO3) | 07:47
19:15 (HSK HRO3) | 18:34

19:13 (HSK HRO3) | 18:32
18:59 (HSK HRO3) | 07:51
19:11 (HSK HRO3) | 18:29
19:00 (HSK HRO3) | 07:53
19:08 (HSK HRO3) | 18:27
| 07:54
| 18:25
| 07:56
| 18:23
| 07:58
| 18:21
| 07:59
| 18:19
| 08:01
| 18:17
| 08:03
| 18:15
| 07:05
| 17:13
| 07:06
| 17:11
| 07:08
| 17:09
| 07:10
| 17:07
18:00 (HSK HROS) | 07:12
:09 (HSK HROS) | 17:05
6 (HSK HRO5) | 07:13
18:11 (HSK HROS) | 17:03
| 07:15
| 17:01
332

25
23

23

13

313
0,29
0,96
0,70
0,19

61

INovember

17:54 (HSK HRO5) | 07:17
18:13 (HSK HRO5) | 17:00
17:53 (HSK HRO5) | 07:19
18:14 (HSK HRO5) | 16:58
17:51 (HSK HRO5) | 07:21
18:14 (HSK HRO5) | 16:56
17:50 (HSK HRO5) | 07:22
18:15 (HSK HRO5) | 16:54
17:50 (HSK HRO5) | 07:24
18:15 (HSK HRO5) | 16:53
17:49 (HSK HRO5) | 07:26
18:14 (HSK HRO5) | 16:51
17:49 (HSK HRO5) | 07:28

17:49 (HSK HRO5) | 07:31
18:14 (HSK HRO5) | 16:46
17:49 (HSK HRO5) | 07:33
18:12 (HSK HRO5) | 16:44
17:49 (HSK HRO5) | 07:35
18:12 (HSK HRO5) | 16:43
17:51 (HSK HRO5) | 07:36

17:53 (HSK HRO5) | 07:40
18:06 (HSK HRO5) | 16:38
17:57 (HSK HRO5) | 07:42
18:02 (HSK HRO5) | 16:37
| 07:43
| 16:36
| 07:45
| 16:34
| 07:47
| 16:33
| 07:48
| 16:32
] 07:50
] 16:30
| 07:52
| 16:29
| 07:53
| 16:28
] 07:55
| 16:27
| 07:57
| 16:26
| 07:58
] 16:25
| 08:00
| 16:24
| 08:01
| 16:23
] 08:03
| 16:22
| 08:04
| 16:22
| 08:06
| 16:21

268

12
16
20
22
24
26
27
28
30
30
31
30
30
31
30
30
29
28
27
27
26
25
24
23
21
19

17

683
0,23
0,96
0,67
0,14

98

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

windPRO 4.1.254 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenende

| Dezember
| 08:07
| 16:20 15
| 08:09
116:19 12
| 08:10
| 16:19 9
15:20 (HSK HR12) | 08:11
15:32 (HSK HR12) | 16:18 8
15:18 (HSK HR12) | 08:13
15:34 (HSK HR12) | 16:18 10
15:16 (HSK HR12) | 08:14
15:36 (HSK HR12) | 16:17 12
15:15 (HSK HR12) | 08:15
15:37 (HSK HR12) | 16:17 14
15:14 (HSK HR12) | 08:16
15:38 (HSK HR12) | 16:17 16
15:13 (HSK HR12) | 08:17
15:39 (HSK HR12) | 16:16 17
15:13 (HSK HR12) | 08:19
15:40 (HSK HR12) | 16:16 17
15:13 (HSK HR12) | 08:20
15:41 (HSK HR12) | 16:16 18
15:12 (HSK HR12) | 08:21
15:42 (HSK HR12) | 16:16 19
15:11 (HSK HR12) | 08:22
15:41 (HSK HR12) | 16:16 20
15:11 (HSK HR12) | 08:23
15:42 (HSK HR12) | 16:16 20
15:12 (HSK HR12) | 08:24
15:42 (HSK HR12) | 16:16 21
15:12 (HSK HR12) | 08:24
15:42 (HSK HR12) | 16:16 21
15:12 (HSK HR12) | 08:25
15:43 (HSK HR12) | 16:16 22
15:13 (HSK HR12) | 08:26
15:43 (HSK HR12) | 16:17 22
15:13 (HSK HR12) | 08:27
15:43 (HSK HR12) | 16:17 21
15:13 (HSK HR12) | 08:27
15:42 (HSK HR12) | 16:17 21
15:14 (HSK HR12) | 08:28
15:42 (HSK HR12) | 16:18 22
15:15 (HSK HR12) | 08:28
15:42 (HSK HR12) | 16:18 22
15:16 (HSK HR12) | 08:29
15:43 (HSK HR12) | 16:19 21
15:16 (HSK HR12) | 08:29
15:42 (HSK HR12) | 16:19 21
15:17 (HSK HR12) | 08:30
15:42 (HSK HR12) | 16:20 21
15:18 (HSK HR12) | 08:30
15:42 (HSK HR12) | 16:20 22
15:19 (HSK HR12) | 08:30
15:42 (HSK HR12) | 16:21 21
15:20 (HSK HR12) | 08:31
15:41 (HSK HR12) | 16:22 21
15:21 (HSK HR12) | 08:31
15:40 (HSK HR12) | 16:23 20
15:22 (HSK HR12) | 08:31
15:39 (HSK HR12) | 16:24 19
| 08:31
| 16:25 20
| 246
| 565
| 0,17
| 0,96
| 0,65
| 0,11
| 60
(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
17.02.2025 23:00 / 42

360

15:24 (HSK HR12)
15:39 (HSK HR12)
15:25 (HSK HR12)
15:37 (HSK HR12)
15:28 (HSK HR12)
15:37 (HSK HR12)
14:37 (HSK HR13)
15:33 (HSK HR12)
14:36 (HSK HR13)
14:46 (HSK HR13)
14:35 (HSK HR13)
14:47 (HSK HR13)
14:34 (HSK HR13)
14:48 (HSK HR13)
14:34 (HSK HR13)
14:50 (HSK HR13)
14:34 (HSK HR13)
14:51 (HSK HR13)
14:34 (HSK HR13)
14:51 (HSK HR13)
14:34 (HSK HR13)
14:52 (HSK HR13)
14:34 (HSK HR13)
14:53 (HSK HR13)
14:34 (HSK HR13)
14:54 (HSK HR13)
14:34 (HSK HR13)
14:54 (HSK HR13)
14:34 (HSK HR13)
14:55 (HSK HR13)
14:35 (HSK HR13)
14:56 (HSK HR13)
14:34 (HSK HR13)
14:56 (HSK HR13)
14:35 (HSK HR13)
14:57 (HSK HR13)
14:36 (HSK HR13)
14:57 (HSK HR13)
14:36 (HSK HR13)
14:57 (HSK HR13)
14:36 (HSK HR13)
14:58 (HSK HR13)
14:36 (HSK HR13)
14:58 (HSK HR13)
14:38 (HSK HR13)
14:59 (HSK HR13)
14:38 (HSK HR13)
14:59 (HSK HR13)
14:39 (HSK HR13)
15:00 (HSK HR13)
14:39 (HSK HR13)
15:01 (HSK HR13)
14:40 (HSK HR13)
15:01 (HSK HR13)
14:40 (HSK HR13)
15:01 (HSK HR13)
14:41 (HSK HR13)
15:01 (HSK HR13)
14:42 (HSK HR13)
15:01 (HSK HR13)
14:42 (HSK HR13)
15:02 (HSK HR13)

windr

8.421
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