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NUMERIK RUZGAR ATLASLARI

Avrupa Riizgar Atlasi (1989)

Rusya Riizgar Atlasi (2000)

Misir Riizgar Atlasi (2006)

Giiney Afrika Orta-Olcek Riizgar Atlasi (2008)
Finlandiya Riizgar Atlasi (2009)

Kiiresel Riizgar Atlasi (2015-2018 ve 2019)
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> Tum dunya icin uretilen Kuresel Ruzgar Atlasi ise 43 farkli noktada test edilmistir.




Kuresel Ruzgar Atlasi

« Klasik olcim yontemlerine
basvurmadan, badlgenin  kabaca
ruzgar potansiyeli tahminini
yapabilmek icin genis arazileri (or: R*J}Q |
bolge, lilke, kita vb.) niimerik riizgar
atlaslariyla modellemek ve bu o
verileri kullanmak ginimizde en = [
cok tercih edilen yontemdir. E__:J"" %

s

 Yatirnrmciya zaman kazandirmasi
yaninda, ol¢um icin kurulmasi
zorunlu diregin nereye kurulmasi
gerektigi konusunda en iyi tahmini
yapmaya yarayabilir.




CALISMA SAHALARI VE VERI SETLERI

e 5km x Skm'lik bir calisma alani

» Kiuresel Ruzgar Atlasinda kullanilan yukselti ve puruzluluk haritalari

Marmara
(Direk-1)

Deniz Seviyesinden Yukseklik 340 m

Olciim Yiksekligi 86 m
Olciim Siiresi 1yil, kayipsiz

RIX 9.2%
Orta engebeli

Ege
(Direk-2)

1053 m

80 m
1 yil, kayipsiz

42.7%
Cok engebeli

Akdeniz
(Direk-3)

1640 m

86 m
1 yil, kayipsiz

3.8%
Duz




METOT VE HESAPLAMALAR

» Bu calismada olg¢lim diregi verisi ve bu noktaya en yakin olan Kiiresel Riizgar Atlasi verisi
kullanilarak olusturulan ruzgar atlaslari karsilastirilmistir.

> 10=56) e (<))

» P = %pAv3




5km x 5km'lik alanin igin 50m x 50m hiicerelere boliinmiis ve dl¢lim diregi haritanin tam
ortasinda yer almaktadir.

WASsP 12.2 modeli
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Marmara Bolgesi (Direk-1)

Windspeed vs GWA Windspeed at 15m Weibull A vs GWA Weibull A at 15m
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Marmara Bolgesi (Direk-1)

Windspeed vs GWA Windspeed at 86m Weibull A vs GWA Weibull A at 86m

y =1.0981 * x +-0.0237
R-squared: 0.927

y =1.0965 * x +-0.0231
R-squared: 0.932
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Marmalized WS Mormalized Weibull A

Weibull k vs GWA Weibull k at 86m Power vs GWA Power at 86m
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Marmara Bolgesi (Direk-1)

Windspeed vs GWA Windspeed at 100m Weibull A vs GWA Weibull A at 100m
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Narmalized WS fram G,

MNarmalized Weibull k fraom GYWa
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Ege Bolgesi (Direk-2)

Windspeed vs GWA Windspeed at 15m

y=1.3228 * x + 0.0952
R-squared: 0.742

Maormalized WS

Weibull k vs GWA Weibull k at 15m

y =0.5942 *x + 0.5277
R-squared: 0.257
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Maormalized Weibull k

Naormalized Weibull A fram GYWA,

Mormalized Power from GYUA,
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Weibull A vs GWA Weibull A at 15m

y = 1.3496 * x + 0.0866
R-squared: 0.758
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Maormalized Weibull A

Power vs GWA Power at 15m

| y=2.6284 *x + 0.0902
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Mormalized WS frorm GYWA,

MNarmalized VWeibull k from GWYWA,
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Ege Bolgesi (Direk-2)

Windspeed vs GWA Windspeed at 80m

y=1.0475 “x + 0.1166
R-squared: 0.735

Marmalized WS

Weibull k vs GWA Weibull k at 80m

| y=0.0353 *x + 0.9401
| R-squared: 0.00262
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1.6

1.0

Weibull A vs GWA Weibull A at 80m

y=1.0467 *x +0.1156
R-squared: 0.75

I I I I I
0.6 0.8 1.0 1.2 1.4

MNormalized Weibull A

Power vs GWA Power at 80m

y=1.5239 *x +0.1599
R-squared: 0.546
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Mormalized YWS from GWWA

Mormalized Weibull k from G,
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Ege Bolgesi (Direk-2)

Windspeed vs GWA Windspeed at 100m

y=1.0274 *x + 0.1368
R-squared: 0.723
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Mormalized WS

Weibull k vs GWA Weibull k at 100m
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Weibull A vs GWA Weibull A at 100m

y =1.0262 *x + 0.1375
R-squared: 0.737
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Power vs GWA Power at 100m

y =1.4691 *x+0.1709
R-squared: 0.54
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Akdeniz Bolgesi (Direk-3)

Windspeed vs GWA Windspeed at 15m Weibull A vs GWA Weibull A at 15m
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Wormalized WS from GWWA,

Narmalized Weibull k from GWWA
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Akdeniz Bolgesi (Direk-3)

Windspeed vs GWA Windspeed at 86m

y =0.9136 *x + 0.0032
R-squared: 0.979 . o5
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Mormalized WS

Weibull k vs GWA Weibull k at 86m

y =-0.0737 *x + 1.0183
R-squared: 0.00313
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Mormalized Power from GYWA
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Weibull A vs GWA Weibull A at 86m

y=0.9131 *x + 0.0033
R-squared: 0.977
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Power vs GWA Power at 86m
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Marmalized WS from GVWA

MNormalized YWeibull k from GWWaA,
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Akdeniz Bolgesi (Direk-3)

Windspeed vs GWA Windspeed at 100m

y = 0.9024 * x + 0.00486
R-squared: 0.979
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Weibull k vs GWA Weibull k at 100m

y =-0.1223 * x + 1.0597
R-squared: 0.0091
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Narmalized Power fram GVA,

1.2

11

07 08 09 10

1.6 20

1.0

045

Weibull A vs GWA Weibull A at 100m
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19m ve 100m secilmis yukseklikler olup, ara yukseklik

dlciim yiiksekligidir.

U [m/sn] A [m/sn] k[-] Giic Yogunlugu [W/m?]
Direk | z [m]
Egim | Ofset | R’ |Egim | Ofset | R’ |Egim |Ofset |R’° | Egim | Ofset | R’
15 1.2267| 00174 | 0936 1.2286| 0.0218 | 0.938| 1.0835 | -0.008%( 0.814| 1.8353| -0.0566| 0.882
1 26 10981 -0.0237| 0.927) 1.0965| -0.0231 | 0932| 02200 | 0.753%9 | 0.026| 1.339%9| -0.0538( 0.817
100 | 1.0682| -0.0006| 0.928( 1.066%9| 0.0002 | 0532 0.1573 | 08278 | 0.013| 1.2628| -0.0151| 0.805
15 13228 0.0952 | 0.742) 1.3496| 0.0866 | 0.758| 05942 | 05277 | 0257 2.6284| 0.0902 | 0.466
2 30 1.0475| 01166 | 0.735] 1.0467| 0.1156 | 0.750| 0.0353 [ 059401 [ 0003 1.5239| 0.155%9 | 0.546
100 | 1.0274| 01368 | 0723 1.0262) 01375 [ 0737 0.0682 [ 09223 | 0.010| 1.4691| 0.1709 | 0.546
15 1.1144) 00022 | 05972 1.11594| 00002 | 0968 03645 [ 0.7478 [ 0.034| 1.2560( -0.0097| 0.598
3 36 0.9136| 0.0032 | 0979 05131 0.0033 | 0577|-0.0737)| 1.0183 [ 0D.003| 0.802%9| 00052 | 0.998
100 | 0.59024| 00046 | 0.979( 0.2018| 0.004% | 0577 -0.1233| 1.05%97 | 0.009| 0.7810| 0.0107 | 0.958




Uc farkli calisma alani da farkli engebelilik degerlerine sahiptir yani tim calisma alanlarinin arazi yapisi
farkldir.

Karmasik arazi yapisina gore biyiikten kiiclige siralama yaparsak; Ege Bolgesi'ndeki Direk-2, Marmara
Bolgesi'ndeki Direk-1 ve Akdeniz Bolgesi'ndeki Direk-3 gcalisma alani olacaktir.

Bu durumda engebelilik indeksi en yiiksek olan Direk-2 deki sonuglarin digerlerine gore tutarsiz oldugu
gozlenmistir.

Weibull k parametresi hemen hemen tum sahalar ve yuksekliklerde uyum gostermemektedir. Sadece
15m yiiksekliklerde belki kabul edilebilir seviyede olsa dahi, tutarsizligi acikca gozlenmektedir.

Buna gore, Kiiresel Riizgar Atlas’'nin arazinin karmasik yapida olmadigi alanlarda oldukga tutarli
oldugunu gorebiliriz.

Calismanin daha fazla noktada tekrar edilmesi atlasinin giivenirligi konusunda daha fazla bilgi verecektir
ancak kucuk yatirimcilar, saha kosullarini goz onune alarak fizibilite calismalarinda rahatlikla Kuresel
Ruzgar Atlasi’'ndan yararlanabilir.
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