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TUNCELI iLININ SOLAR ENERJi POTANSIYELININ FiziBILITE GALISMASI

Projenin amaci; Tunceli ilinin yillik gines enerjisi miktarinin tespit edilerek, bu eneriji ile
kag kilowattsaat ( kWh) elektrik enerijisi Uretilebileceginin fizibilitesinin ortaya ¢ikariimasidir.

Projemiz ile ayni zamanda ilimizde solar eneriji bilinci yayginlastirilacak ve yasal
duzenlemeler tamamlanana kadar ilimiz halki proje sayesinde bu sistemlerle tanigma imkani
bulacaktir. Uzun vadede Ulkemizde yayginlasacak olan Solar Enerji sektorine iliskin olarak
ilimiz rekabet edebilirligi yakalayacaktir.

Projemiz bu nedenle ilimiz igin, yakin gelecekte yayginlagacak olan solar eneriji
sistemleri ve yatirimlari igin yapilan stratejik bir arastirma niteligi tagsimaktadir. Tunceli solar
enerji bilincinin yayginlastirilmasi,tlkemizde ilgili kanunlarda yapilan duzenlemeler ile
ekonomi piyasasinda guglu bir sektdr haline gelecek olan solar enerjiye ilimizin hazir duruma
getirilmesi ile birlikte ilimizde solar enerji sektoru alanina yapilacak olan yatirimlar igin bir 6n
hazirlik olusturulmasi ve solar enerji alaninda kalifiye eleman yetistiriimesi konularinda énem
tasimaktadir.

Tunceli Universitesi ortaklidi ile yuruttlen projede yapilan ¢alismalar asagida 6zetlenmigtir.

1. GlUnes Enerijisi
. Tunceli Aylik Ortalama Global Glneg Radyasyon Degerleri

. Tunceli Photovoltaik Tipi-Alanda Uretilebilecek Elektrik Enerijisi

A W N

. Tunceli Ginlik 15 Dakika Araliklarla Uretilebilecek Global Glines Radyasyon Degerleri

()]

. Tunceli Aralik - Ocak Oniki Aylarinin Grafik Gines Radyasyon Degerleri
6. Turkiye Gunes Enerjisi Potansiyel Atlasi GEPA
7. Tunceli Gunes Enerjisi Potansiyel Atlasit GEPA

8. Tunceli Optimum Global Glines Radyasyon Degerleri Horizont Azimut (Aci = 30° Derece,
Guney = 0°, Dogu = -90°, Bati = + 90°, Kuzey = 180°)

9. Tunceli de Fotovoltaik ,Kristalin Silikon“-Tipi Alanda Uretilebilecek Elektrik Enerjisi
(Optimum Agi = 30° Derece, Azimut: Glney = 0°, Dogu = -90°, Bati = + 90°, Kuzey = 180°)

10. Tunceli de Fotovoltaik ,ince Bakir Film Serit* -Tipi Alanda Uretilebilecek Elektrik Enerjisi
(Optimum Agi = 30° Derece, Azimut: Gliney = 0°, Dogu = -90°, Bati = + 90°, Kuzey = 180°)

11. Tunceli ilinin Merkez ilceleri Hozat, Pulimar, Nazimiye, Mazgirt, Ovacik, Pertek ve
Cemisgezek de Global Glines Radyasyon Degerleri

12. Tunceli de 20 m2 alana kurulacak olan ilk bir 2,5 kWp Photovoltaik Tesisi Hakinda
Teknik Bilgiler



TUNCELI ILININ SOLAR ENERJI POTANSIYELININ
FiZIBILITE GALISMASI

TUNCELI: 39°6'28" Kuzey, 39°32'24" Dogu, Yukseklik: 909 m
PV Fotovoltaik sistem sabit: Ag¢i = 30° Derece, Azimut (Guney) = 0° Derece.
PV Fotovoltaik sistemin m2 Modul alanina disen Global Radyasyon: 1770 [kWh/m2-Yil]

TUNCELI: 39°2'30" Kuzey, 39°30'7" Dogu, Yiikseklik: 961 m
2 Eksenli PV sistem: Gunese dogru Dogu-Bati-Azimut ayarl Agi= 30° Azimut = 0°
Fotovoltaik Sistemin m2 Modul alanina dusen yillik Global Radyasyon: 1810 [kWh/m2-Yil]

Cercgeveli Panel élcisu 1,650m x 0,992m = 1,64 m2 alaninda Uretilen Enerji=240Wp=0,240kWp
1 kWp = (1,64 / 0,240) = 6,84 m2 yaklasik olarak 7 - 8 m2 PV-Panelin alaninda elde ediliyor.
1 kWp PV-Sistemin Fiati (Montaj, Modul, Inverter) dahil kaliteye gére 1.650,00 - 2.000,00 €/kWp.

Tiirkiyede Fotovoltaik den Lisanli ve Lisansiz Elektrik Uretimi. 500 kWp Alti Lisansiz Uretim

Elektrik Fiyatlari (Ticarethane):
Elektrik Fiyatlari (Konut):

0,315 TL/kWh + %0,55 Zam =
0,27 TL/KWh + %9,57 Zam =

0,317 TL/kWh
0,296 TL/kWh

PV PV PV PV sistem Sabit. Yaklasik 2-Eksenli PV Sistem
Sistem | Tipi Sistem Ac1=30°, Azimut=0° | Yillik Gelir | A¢i=30°, Azimut=0°
Giig Alan Fiat YaklasikYillikEnerji Dogu-Bati,Azimut Eksen
[kWp] |[m2] | [€/kWp] [KWh- Yil] [TL/kWh] | [kWh-Yil]
1 8 2 354,78 € 1310 415,27 1630
2,76~ 20 5 886,92 € 3 290 1.042,93 4 070
5 40 8 250,00 € 6 570 2.082,69 8 140
10 80 16 500,00 € 13 100 4 152,70 16 300
100 800 165 000,00 € 131000 | 41 527,00 163 000
125 1000 206 250,00 € 164 000 | 51 988,00 204 000
500 4 000 825 000,00 € 657000 | 208 269,00 814 000
1250 | 10000 | 2 062 500,00 € 1640 000 | 519 880,00 2 040 000

MUNZUR BARAJLARINA ALTERNATIV YENILENEBILIR GUNES ENERJI

Kaynak DSi: Munzur Barajlari: 358,450 MW, Tiirkiye Barajlari: 37 079 MW

Munzur Barajlarindan pilanlanan Enerji: (358450 / 37079) = 0,00967 = % 0,967, < % 1

Munzur Barajlarina Alternativ Yenilenebilir Glines Enerji: 358450 kWp. Tunceli'nin FV-Alani: 4 (km)2
Fotovoltaik icin ihtiyag duyulan Alan 286,76 Hektar. (1 Hektar = 100m x 100m = 10.000 m2)
TUNCELI: 39°2'30" Kuzey, 39°30'7" Dogu, Yikseklik: 961 m.

PV sistem Gii¢ | PV sistem sabit: A¢1=30° Azimut=0° | 2-Eksenli Giinese dogru ayarli PV sistem
[kWp] Yilda tiretilebilecek [kWh-Y1l] Yilda iiretilebilecek [kWh-Y1l]

358450 kWp 483 000 000 kWh-Y1l 622 000 000 kWh-Y1l

PV Alan: 286,76 | Elektrik Fiati=0,317 TL/kWh Elektrik Fiati=0,317 TL/kWh

Ha (Hektar) Yillik Gelir = 153 111 000,-- TL Yillik Gelir = 197174 000,00TL

23 Mart 2012 Yillik Gelir = 64 737 643,20 € Yillik Gelir = 83 368 145,10 €
1€=2,3651 TL |PV Tesisin Fiati: 591 442 500,-- € | PV Tesisin Fiat1: 591 442 500,00€
1$=1,7952 TL |Yaklasik Amortisation-Y1l: 9 Yaklasik Amortisation-Y1l: 7




1. Gunes Enerjisi

© YEC Sun e.V.

Gulnes den yer kiresinin metre karesine (m?) disen ortalama global yillik radyasyon degerii
ise 1000 W/m? . Glunes ve Dlnya arasinda ki mesafe ise 150.000.000 km.




© YEC Sun e.V.

450 km x 450 km = 202500 (km?) Gunes Paneli alani Uzerinde Uretilebilecek Glunes Elektrik
Enerjisi tum Dunya nin Elektrik enerjisini karsilamaktadir.

\© YEC Sun e.V.

Gunes Panelleri (A) araciliiyla gunes enerjisinden elde edilen dogru akim (DC) elektrik
enerjisi, WR-Invertér (B) aracilii sebeke elektrigi (D) ile ayni 6zellikte alternatif enerjiye (AC)
cevrilir. Uretilen enerji direk sayagtan (C) gegirilerek Sebekeye (Sebeke igi Satig) aktarllir.
Evin veya is yerinin kullanimi igin gereken enerjinin tamami mevcut sistemlerde oldugu gibi
sebekeden (D) alinmaya devam eder.
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Az Panel-Medul
LC: Doegra alomn

B: Invertor -WE

AC: Alternadiv alzmn

C': Sebekeye safis eleltrik sayac) KW

D: Sebekeden eve alman Elektril: SayaciD 1) ve Ev Panosu(D2 W)
E: Sebekeden eve alman Elektril:

F: Cimes Panelinden Trafo-Sebekeye verilen Eleldrik

2: febeleden alinan Elektyilc H: Trafo. I8 8ebele it



2. TUNCELI AYLIK ORTALAMA GLOBAL GUNES RADYASYON DEGERLERI
PVGIS © Europaische Union, 2001-2010
Tunceli: 39°6'28" Kuzey, 39°32'24" Dogu, 909 m Denizden YUkseklik

Tunceli Aylik ortalama Global Radyasyon Degerleri (Wh/m2-Gun)
Optimum Aci: 30° (Derece)

AY Hn Host H(B30) Il T. DIG To  Tom Noo
Ocak 1870 2560 2560 55 22 0.63 09 -0.0 566
Subat 2640 3420 3420 49 3.0 0.57 22 1.3 453
Mart 4250 5010 5010 39 1.9 0.53 7.1 5.8 318
Nisan 5010 5320 5320 25 42 050 13.0 114 139
Mayis 6250 6140 6140 12 35 048 187 164 16
Haziran 6840 6490 6490 7 43 043 241 214 0
Temmuz 6660 6450 6450 10 4.6 043 284 255 0
Agustos 5900 6130 6130 21 49 044 284 256 0
Eyliil 5160 6010 6010 36 3.1 042 229 201 26
Ekim 3750 4870 4870 48 22 049 163 143 194
Kasim 2350 3270 3270 55 1.9 0.58 8.8 7.3 385
Aralik 1760 2500 2500 58 1.9 0.63 3.0 2.0 512
YIL 4380 4850 4850 30 31 048 145 126 2609

Hh: Yatay-Horizontal seviyesine diisen Radyasyon Degerler (Wh/m?/Giin)
Hopt: Optimum Azimut megil lizerinden Radyasyon Degerler (Wh/m? Giin)
H(90): Agi 90 derece de alana diisen Radyasyon Degerler (Wh/m?/ Giin)
lopt: Optimum egim Aci: 30° (Derece)

T.: Linke-Trubheit/ Gokylzi yogunlugu (-)

D/G: Orantili olarak muglak ve global Radyasyon (-)

To: Ortalama gunduiz sicakhgi (°C)

Taan: 24-Saat Ortalama glinduz sicakhgi (°C)

Noo: Sayisal olarak isitmaya ihtiya¢ duyulan (-)



3. TUNCELI PHOTOVOLTAIK TiPi-ALANDA URETILEBILECEK ELEKTRIK
ENERJISI

39°6'28" Kuzey, 39°32'24" Dogu, 909 m
PVGIS © Europaische Union, 2001-2010
\ Photovoltaik-System, Aci = 30° (Derece), Azimut = 0° (Giiney)
Ed Em  Hd Hm
Ay kWh kWh kWh/m2 kWh/m2
Ocak 198 613 247 @ 766
Subat 270 756 335 | 939
Mart 365 113 477 | 148
Nisan 1397 119 522 | 157
Mayis 435 135 595 | 184
Haziran 458 137 638 | 191
Temmuz 448 139 637 197
Agustos 430 133 609 | 189
Eyliil 426 128 592 178
Ekim 351 109 474 147
Kasim 241 724 315 @ 944
Aralik 189 585 239 | 742
|
Yillik ortalama Radyasyon Degerleri | 3.51 107 = 474 @ 144
Toplam yillk Radyasyon Degerleri =~ 1280 | 1730
2-EKSENLi FOTOVOLTAIK-SISTEM
(Giinese dogru Dogu-Bati ve Azimut ayarli)
Ay Ed Em M4 Hm
Ocak 228 706 292 | 904
Subat 318 891 402 | 113
Mart 448 139 595 184
Nisan 491 147 649 | 195
Mayis 568 176 7.80 @ 242
Haziran 624 187 869 | 261
Temmuz | 593 184 845 | 262
Agustos 550 170 779 | 241
Eyliil 539 162 755 227
Ekim 433 134 594 184
Kasim 287 8.0 3.8 @ 115
Aralik 221 686 28 | 893
|
Yillik ortalama Radysyon Degerleri | 4.42 134 6.04 184
Toplam yillk Radyasyon Degerleri |~ 1610 | 2200

Ed: ortalama olarak uretilebilecek gunlik Gunes Enerjisi (kWh)

Em: ortalama olarak uUretilebilecek aylik GUnes Enerjisi (kWh)

Hd: toplam ortalama olarak m? (izerine dusen gunlik Global Glines Radyasyon degerleri (kWh/m2)
Hm: toplam ortalama olarak m? lGizeri Fotovoltaik Glines Panelinde Uretilebilecek Global Giines

Radyasyon degerleri (kWh/m2)



Aylik Uretilebilcek GUnes Enerjisi (kWh-Ay)

39°6728"Nord, 397327 24" 0st

— Festes sustem, neig.= 30

Vertikale Achse, neig.=0
— Geneigte Achse, Neig.=0
246 — Zueiachzige Nachflhrung
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Aylik Uretilebilcek Glunes Enerjisi (kWh/m2-Ay)

39°%6725"Mord, 39°32724"0st

— Feztes system, neig.= 30
— Zueiachzige Nachflhrung
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Horizont ve Azimut (Dogu = -90 Derece, Glney = 0 Derece, Bati = + 90 Derece)

39°%6° 25" Mord, 39°32724"0s=t

— Sonnenhdhe (21 dezember?
80 — Sonnenhdhe (21, juniy
3 — Umriss des Horizontes
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Gunluk uretilebilcek Gunes Enerjisi (kWh/m2-Gun)

39°6°59"Norden, 39°31°99"0sten, nachstgelegene Stadt: Tunceli, Torkei

— Horizontale Einstrahlung

— Einztrahlung 15 Grad.

— Einztrahlung 256 Grad.
Einstrahlung 40 Grad.

= Einztrahlung 90 Grad.

7 b — Einstrahlung fir optimalem Winkel
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Ortalama Aylik Uretilebilecek Elektrik Enerjisi (kWh-Ay)

240
zz0 |
zo0 |
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160 |
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£120

39°67 59" "Morden, 39°31°59"0sten, ndchstgelegene Stadt: Tunceli, Torkei
ominale Leistung=l kW, Neigung=35 Grad, Ausrichtung=0 Grad, Sustemverlust=1d.0F

[ Geschatzte Energieproduktion
= Monatzdurchschnitt
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Toplam Aylik ortalama Uretilebilecek Elektrik Enerjisi (kWh-Ay)
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39°6°59"Norden, 39°31°59"0sten, nachstgelegene Stadt: Tunceli, Tlrkei
pminale Leistung=1l kW, Neigung=30 Grad, Ausrichtung=0 Grad. Sustemverlust=1d.0%

[ Geschatzte Energieproduktion
— Monatsdurchschnitt
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Ortalama Aylik Uretilebilecek Elektrik Enerjisi (kWh-Ay)

39°67 59" "Morden, 39°31°59"0sten, ndchstgelegene Stadt: Tunceli, Torkei
Mominale Leistung=l kW, Anlage mit 2-achzige Machflhrung, Sustemverlust=1d 0%

[ Geschatzte Energieproduktion
= Monatzdurchschnitt
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Ortalama aylik Global Glines Radyasyon Degerleri (kWh/m2-Ay)

39°6°59"Norden, 39°31°59"0sten, nachstgelegene Stadt: Tunceli, Tlrkei
Einztrahlung in der gleichen Ehene

[0 Geschitzte Einztrahlung in der gleichen Ebene
=— Monatsdurchschnitt
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Horizont (Grad=Derece), Gunesin konumu (Mavi Renk: 21.Aralik, Kirmizi Renk: 21.Haziran)

39°6°89"Norden, 39°31°59"0sten
nachetgelegene Stadt: Tunceli, Tlrkei

— Sonnenhidhe (1. dezember)
aa - — Sonnenhdhe (21, juni)
r = Hidhe wom Horizont

Hihe wam Horizont (Grad)

[¥]
-180 —150 -120 -90 -g0 =30 0 3o e 99 420 ARG 180
Azimuth Cost =-90, =(d=0, wezt=90)

Ortalama Gunluk Global Gunes Radyasyon Degerleri (kWh/m2-Gin)

39°6°59"Norden, 39°31°99"0sten, nachstgelegene Stadt: Tunceli, Torkei

— Horizontale Einstrahlung

— Einztrahlung 15 Grad.
Einstrahlung 25 Grad.
Einstrahlung 40 Grad.

Br — Einstrahlung 90 Grad.

7 F — Einstrahlung fir optimalem Winkel
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4. GUVNLUK 1? DAKIKA ARALIKLARLA URETILEBILECEK GLOBAL GUNES RADYASYON
DEGERLERI (W/m2)
PVGIS © Europaische Union, 2001-2010
Ocak - Giinliik Uretilebilecek Global Giines Radyasyonu

global Giines Direkt Giines Difiiz Giines Yeryiizii Giines |2 Eksenli | 2 Eksenli
Saat adyas‘}./on}.l . Radyasyonu |Radyasyonu Radyasyonu I$11‘11 Yan'snma FV’ R? a{ FV’ Aglk

Acik Gokylizii (W/m2) (W/m2) (W/m2) Degerleri Gokyiizl Gokyiizl

(W/m2) (W/m2) (W/m2) (W/m2)
7.38 12 33 0 32 1 17 6
7.62 17 45 0 44 1 24 9
7.88 21 56 0 55 | 31 12
8.12 25 67 0 66 1 38 15
8.38 469 208 104 102 2 321 895
8.62 539 235 121 112 2 341 945
8.88 605 260 137 121 2 357 986
9.12 667 283 152 129 3 371 1018
9.38 725 304 166 136 3 383 1045
9.62 778 324 179 142 3 393 1067
9.88 827 341 191 147 3 401 1085
10.12 870 356 202 151 3 408 1100
10.38 909 369 211 155 3 414 1112
10.62 942 380 219 158 4 419 1121
10.88 970 390 226 160 4 423 1129
11.12 993 397 232 162 4 426 1135
11.38 1010 403 236 163 4 428 1139
11.62 1021 407 239 164 4 430 1142
11.88 1027 409 240 165 4 430 1143
12.12 1027 409 240 165 4 430 1143
12.38 1021 407 239 164 4 430 1142
12.62 1010 403 236 163 4 428 1139
12.88 993 397 232 162 4 426 1135
13.12 970 390 226 160 4 423 1129
13.38 942 380 219 158 4 419 1121
13.62 909 369 211 155 3 414 1112
13.88 870 356 202 151 3 408 1100
14.12 827 341 191 147 3 401 1085
14.38 778 324 179 142 3 393 1067
14.62 725 304 166 136 3 383 1045
14.88 667 283 152 129 3 371 1018
15.12 605 260 137 121 2 357 986
15.38 539 235 121 112 2 341 945
15.62 29 76 0 75 1 46 17
15.88 25 67 0 66 1 38 15
16.12 21 56 0 55 1 31 12
16.38 17 45 0 44 1 24
16.62 12 33 0 32 1 17




Subat - Giinliik Uretilebilecek Global Giines Radyasyonu

Global Giines Direkt Giines Difiiz Giines Yeryiizii Giines |2 Eksenli | 2 Eksenli
Saat Radyasyon? . Radyasyonu  Radyasyonu Radyasyonu Ism} Yan§1tma FV’ R? a{ FV.’. ..

Acik Gokylizii (W/m2) (W/m2) (W/m2) Degerleri Gokylizii AglkGokyu

(W/m2) (W/m2) (W/m2) zlii (W/m2)
6.88 16 31 0 30 0 15 8
7.12 24 46 0 45 1 24 13
7.38 32 60 0 59 1 32 17
7.62 39 73 0 72 1 41 22
7.88 45 84 0 83 1 49 26
8.12 410 229 111 116 2 374 838
8.38 478 261 132 127 2 399 889
8.62 544 291 152 137 2 420 931
8.88 606 319 171 146 2 437 965
9.12 666 346 189 154 3 453 994
9.38 722 370 207 161 3 465 1018
9.62 773 392 223 167 3 476 1037
9.88 821 412 238 172 3 485 1054
10.12 863 430 251 176 3 493 1067
10.38 901 445 263 179 3 499 1078
10.62 933 459 273 182 3 504 1087
10.88 961 470 282 184 4 509 1094
11.12 983 479 289 186 4 512 1099
11.38 999 485 294 187 4 514 1103
11.62 1011 490 298 188 4 515 1106
11.88 1016 492 300 188 4 516 1107
12.12 1016 492 300 188 4 516 1107
12.38 1011 490 298 188 4 515 1106
12.62 999 485 294 187 4 514 1103
12.88 983 479 289 186 4 512 1099
13.12 961 470 282 184 4 509 1094
13.38 933 459 273 182 3 504 1087
13.62 901 445 263 179 3 499 1078
13.88 863 430 251 176 3 493 1067
14.12 821 412 238 172 3 485 1054
14.38 773 392 223 167 3 476 1037
14.62 722 370 207 161 3 465 1018
14.88 666 346 189 154 3 453 994
15.12 606 319 171 146 2 437 965
15.38 544 291 152 137 2 420 931
15.62 478 261 132 127 2 399 889
15.88 410 229 111 116 2 374 838
16.12 45 84 0 83 1 49 26
16.38 39 73 0 72 1 41 22
16.62 32 60 0 59 1 32 17
16.88 24 46 0 45 1 24 13
17.12 16 31 0 30 0 15 8




Mart - Giinliik Uretilebilecek Global Giines Radyasyonu

o Rbons | GinyRaons RESCRS i G s ke SR
(v‘f, ) (W/m2) yasyonu (W/m2) yuzd (W/m2)
6.12 8 35 0 34 0 17 4
6.38 13 54 0 53 1 27
6.62 17 72 0 71 1 38
6.88 21 88 0 87 1 49 12
7.12 25 104 0 102 1 60 15
7.38 28 117 0 116 1 71 17
7.62 419 282 128 151 2 525 1033
7.88 493 319 152 164 3 544 1067
8.12 565 355 175 176 3 560 1095
8.38 635 388 198 186 3 573 1118
8.62 702 419 220 195 4 584 1136
8.88 766 448 241 203 4 593 1152
9.12 826 474 261 209 4 601 1164
9.38 883 499 280 215 4 607 1174
9.62 935 521 297 219 4 612 1183
9.88 983 540 313 222 5 615 1190
10.12 1026 558 328 225 5 618 1195
10.38 1064 573 340 227 5 621 1200
10.62 1097 585 352 229 5 622 1203
10.88 1125 596 361 230 5 624 1206
11.12 1147 604 368 231 5 624 1208
11.38 1164 611 374 232 5 625 1209
11.62 1175 615 378 232 5 625 1210
11.88 1181 617 380 232 5 626 1211
12.12 1181 617 380 232 5 626 1211
12.38 1175 615 378 232 5 625 1210
12.62 1164 611 374 232 5 625 1209
12.88 1147 604 368 231 5 624 1208
13.12 1125 596 361 230 5 624 1206
13.38 1097 585 352 229 5 622 1203
13.62 1064 573 340 227 5 621 1200
13.88 1026 558 328 225 5 618 1195
14.12 983 540 313 222 5 615 1190
14.38 935 521 297 219 4 612 1183
14.62 883 499 280 215 4 607 1174
14.88 826 474 261 209 4 601 1164
15.12 766 448 241 203 4 593 1152
15.38 702 419 220 195 4 584 1136
15.62 635 388 198 186 3 573 1118
15.88 565 355 175 176 3 560 1095
16.12 493 319 152 164 3 544 1067
16.38 419 282 128 151 2 525 1033
16.62 345 243 104 136 2 503 990
16.88 25 104 0 102 1 60 15
17.12 21 88 0 87 1 49 12
17.38 17 72 0 71 1 38
17.62 13 54 0 53 1 27
17.88 8 35 0 34 0 17




Nisan - Giinliik Uretilebilecek Global Giines Radyasyonu

. . R, 2 Eksenli FV, .

ot Aok Gt O Radyons RECSCRS | DitGanes o e R Aakootas

(W/m2) (W/m2) yasy (W/m2) (W/my‘; (W/m2)
5.62 18 29 0 29 0 14 9
5.88 30 48 0 48 1 25 15
6.12 41 67 0 66 1 36 2
6.38 51 84 0 83 1 48 29
6.62 152 144 40 103 2 363 623
6.88 209 182 60 120 2 408 697
7.12 270 220 82 136 2 447 760
7.38 332 259 106 150 3 481 813
7.62 396 297 130 163 3 510 858
7.88 460 334 155 175 3 535 896
8.12 523 369 180 186 4 556 928
8.38 584 404 204 196 4 574 955
8.62 644 436 228 204 4 590 978
8.88 701 467 252 211 4 603 997
9.12 755 495 274 217 5 614 1013
9.38 805 521 295 222 5 623 1026
9.62 852 545 314 226 5 631 1037
9.88 895 567 333 229 5 637 1046
10.12 933 586 349 232 5 641 1053
10.38 968 603 364 234 6 645 1059
10.62 997 618 376 236 6 648 1063
10.88 1022 630 387 237 6 650 1067
11.12 1042 640 396 238 6 652 1069
11.38 1057 647 402 239 6 653 1071
11.62 1068 652 407 239 6 654 1072
11.88 1073 654 409 239 6 654 1073
12.12 1073 654 409 239 6 654 1073
12.38 1068 652 407 239 6 654 1072
12.62 1057 647 402 239 6 653 1071
12.88 1042 640 396 238 6 652 1069
13.12 1022 630 387 237 6 650 1067
13.38 997 618 376 236 6 648 1063
13.62 968 603 364 234 6 645 1059
13.88 933 586 349 232 5 641 1053
14.12 895 567 333 229 5 637 1046
14.38 852 545 314 226 5 631 1037
14.62 805 521 295 222 5 623 1026
14.88 755 495 274 217 5 614 1013
15.12 701 467 252 211 4 603 997
15.38 644 436 228 204 4 590 978
15.62 584 404 204 196 4 574 955
15.88 523 369 180 186 4 556 928
16.12 460 334 155 175 3 535 896
16.38 396 297 130 163 3 510 858
16.62 332 259 106 150 3 481 813
16.88 270 220 82 136 2 447 760
17.12 209 182 60 120 2 408 697
17.38 152 144 40 103 2 363 623
17.62 51 84 0 83 1 48 29
17.88 41 67 0 66 1 36 22
18.12 30 48 0 48 1 25 15
18.38 18 29 0 29 0 14




Mayis - Giinliik Uretilebilecek Global Giines Radyasyonu

cuat | Global Radyasyonu  Giines Radyasyonu g;f;‘;scy};‘:f Difiiz Giines ?;fg‘g;lgfm“zs 2 Eksenli FV, Real | 2 Eksenli FV, AqikGokyizi
Agik Gokytizi (W/m2) (W/m2) (W/m2) Radyasyonu (W/m2) Degerleri (W/m2) Gokyiizii (W/m2) (W/m2)

5.12 18 39 0 38 0 19 9
5.38 26 58 0 58 1 30 14
5.62 35 77 0 76 1 42 19
5.88 43 94 0 93 1 54 24
6.12 50 111 0 110 1 66 30
6.38 140 164 40 121 2 484 766
6.62 197 203 62 138 3 521 823
6.88 256 242 86 154 3 553 870
7.12 318 282 110 168 3 580 910
7.38 380 320 136 181 4 603 943
7.62 443 358 161 193 4 623 972
7.88 505 395 187 203 4 640 995
8.12 566 429 213 212 5 654 1015
8.38 625 462 238 220 5 666 1032
8.62 682 494 262 226 5 675 1046
8.88 737 523 286 232 5 683 1058
9.12 788 550 308 236 6 689 1067
9.38 836 574 329 240 6 694 1075
9.62 881 597 348 243 6 697 1081
9.88 922 617 366 245 6 700 1086
10.12 958 635 383 246 6 702 1090
10.38 991 651 397 247 6 703 1093
10.62 1019 664 410 248 6 704 1095
10.88 1043 676 420 249 7 704 1097
11.12 1062 684 429 249 7 704 1098
11.38 1076 691 435 249 7 704 1099
11.62 1086 696 440 249 7 704 1099
11.88 1090 698 442 249 7 704 1100
12.12 1090 698 442 249 7 704 1100
12.38 1086 696 440 249 7 704 1099
12.62 1076 691 435 249 7 704 1099
12.88 1062 684 429 249 7 704 1098
13.12 1043 676 420 249 7 704 1097
13.38 1019 664 410 248 6 704 1095
13.62 991 651 397 247 6 703 1093
13.88 958 635 383 246 6 702 1090
14.12 922 617 366 245 6 700 1086
14.38 881 597 348 243 6 697 1081
14.62 836 574 329 240 6 694 1075
14.88 788 550 308 236 6 689 1067
15.12 737 523 286 232 5 683 1058
15.38 682 494 262 226 5 675 1046
15.62 625 462 238 220 5 666 1032
15.88 566 429 213 212 5 654 1015
16.12 505 395 187 203 4 640 995
16.38 443 358 161 193 4 623 972
16.62 380 320 136 181 4 603 943
16.88 318 282 110 168 3 580 910
17.12 256 242 86 154 3 553 870
17.38 197 203 62 138 3 521 823
17.62 140 164 40 121 2 484 766
17.88 88 127 21 104 2 441 699
18.12 43 91 5 85 1 389 617
18.38 35 71 0 76 1 328 517
18.62 26 58 0 58 1 30 14
18.88 18 39 0 38 0 19 9




Haziran - Giinliik Uretilebilecek Global Giines Radyasyonu

o ChblRadasom OSSR | gy’ DI Ging Radnsons Yoot Gl o 2Hsenli Rl 2Bttt
Acik Gkyiizii (W/m2) (W/m2) (Wim2)
4.88 19 32 0 32 0 16 10
5.12 30 50 0 50 1 26 16
538 40 67 0 66 1 36 22
5.62 50 84 0 83 1 47 28
5.88 59 99 0 98 1 59 35
6.12 104 133 27 104 2 476 658
6.38 152 171 48 120 2 522 720
6.62 204 210 73 135 3 561 773
6.88 259 250 99 148 3 596 818
7.12 315 291 126 161 4 625 858
7.38 373 332 155 173 4 651 891
7.62 431 372 184 184 4 673 920
7.88 488 411 213 193 5 692 944
8.12 545 449 242 202 5 708 965
8.38 600 485 271 209 5 721 983
8.62 653 520 299 216 6 732 997
8.88 703 553 326 221 6 741 1009
9.12 751 583 351 225 6 748 1020
9.38 796 611 376 229 6 754 1028
9.62 838 637 398 232 7 759 1034
9.88 876 660 419 234 7 762 1040
10.12 910 681 438 236 7 764 1044
10.38 941 699 455 238 7 766 1047
10.62 967 715 470 238 7 767 1050
10.88 989 728 482 239 7 768 1052
11.12 1007 739 492 240 7 768 1053
11.38 1020 747 499 240 7 769 1054
11.62 1029 752 505 240 7 769 1055
11.88 1034 755 507 240 7 769 1055
12.12 1034 755 507 240 7 769 1055
12.38 1029 752 505 240 7 769 1055
12.62 1020 747 499 240 7 769 1054
12.88 1007 739 492 240 7 768 1053
13.12 989 728 482 239 7 768 1052
13.38 967 715 470 238 7 767 1050
13.62 941 699 455 238 7 766 1047
13.88 910 681 438 236 7 764 1044
14.12 876 660 419 234 7 762 1040
14.38 838 637 398 232 7 759 1034
14.62 796 611 376 229 6 754 1028
14.88 751 583 351 225 6 748 1020
15.12 703 553 326 221 6 741 1009
15.38 653 520 299 216 6 732 997
15.62 600 485 271 209 5 721 983
15.88 545 449 242 202 5 708 965
16.12 488 411 213 193 5 692 944
16.38 431 372 184 184 4 673 920
16.62 373 332 155 173 4 651 891
16.88 315 291 126 161 4 625 858
17.12 259 250 99 148 3 596 818
17.38 204 210 73 135 3 561 773
17.62 152 171 48 120 2 522 720
17.88 104 133 27 104 2 476 658
18.12 62 98 8 88 2 424 586
18.38 50 84 0 83 1 363 502
18.62 40 67 0 66 1 293 404
18.88 30 50 0 50 1 26 16
19.12 19 32 0 32 0 16 10




Temmuz - Giinliik Uretilebilecek Global Giines Radyasyonu

suwt[CloblRatyaoms | Gines Redvasyons | ecn” oI | o Deger | Real Gk | AckGRlyis
(W/m2) (W/m2) (W/m2) (W/m2)
4.88 14 22 0 21 0 10 7
5.12 25 40 0 40 0 20 13
5.38 37 58 0 57 1 31 19
5.62 47 75 0 74 1 42 26
5.88 58 91 0 90 1 53 33
6.12 99 124 24 98 2 444 602
6.38 145 161 45 114 2 495 670
6.62 196 201 69 130 3 539 728
6.88 250 242 95 144 3 577 778
7.12 306 284 123 158 3 610 821
7.38 363 326 152 170 4 639 858
7.62 421 367 181 181 4 664 890
7.88 479 407 211 192 4 685 917
8.12 535 447 241 201 5 703 940
8.38 590 484 271 209 5 718 960
8.62 644 520 299 215 5 731 976
8.88 695 554 327 221 6 741 990
9.12 743 586 354 226 6 750 1001
9.38 788 615 379 230 6 757 1010
9.62 830 642 402 234 6 762 1018
9.88 869 667 424 236 7 766 1024
10.12 903 689 444 238 7 769 1029
10.38 934 708 461 240 7 772 1033
10.62 960 725 476 241 7 773 1036
10.88 983 738 489 242 7 774 1038
11.12 1001 749 499 243 7 775 1040
11.38 1014 758 507 243 7 776 1041
11.62 1023 763 513 243 7 776 1042
11.88 1028 766 515 243 7 776 1042
12.12 1028 766 515 243 7 776 1042
12.38 1023 763 513 243 7 776 1042
12.62 1014 758 507 243 7 776 1041
12.88 1001 749 499 243 7 775 1040
13.12 983 738 489 242 7 774 1038
13.38 960 725 476 241 7 773 1036
13.62 934 708 461 240 7 772 1033
13.88 903 689 444 238 7 769 1029
14.12 869 667 424 236 7 766 1024
14.38 830 642 402 234 6 762 1018
14.62 788 615 379 230 6 757 1010
14.88 743 586 354 226 6 750 1001
15.12 695 554 327 221 6 741 990
15.38 644 520 299 215 5 731 976
15.62 590 484 271 209 5 718 960
15.88 535 447 241 201 5 703 940
16.12 479 407 211 192 4 685 917
16.38 421 367 181 181 4 664 890
16.62 363 326 152 170 4 639 858
16.88 306 284 123 158 3 610 821
17.12 250 242 95 144 3 577 778
17.38 196 201 69 130 3 539 728
17.62 145 161 45 114 2 495 670
17.88 99 124 24 98 2 444 602
18.12 59 90 6 82 1 386 523
18.38 47 75 0 74 1 319 432
18.62 37 58 0 57 1 243 326
18.88 25 40 0 40 0 20 13
19.12 14 22 0 21 0 10 7




Agustos - Giinliik Uretilebilecek Global Giines Radyasyonu

SRt Giny oo, P WD Yot R Ak
(W/m2) (W/m2) (W/m2) (W/m2)
5.38 16 23 0 22 0 11 8
5.62 29 42 0 42 0 22 15
5.88 42 61 0 60 1 33 23
6.12 54 78 0 77 1 44 30
6.38 115 126 31 93 2 386 527
6.62 164 165 53 111 2 444 606
6.88 217 207 78 127 2 494 673
7.12 274 250 105 143 3 538 730
7.38 333 294 134 157 3 575 780
7.62 392 338 164 170 4 608 822
7.88 452 381 194 182 4 636 858
8.12 511 422 225 193 4 660 889
8.38 569 463 256 203 5 681 916
8.62 625 502 286 211 5 698 938
8.88 679 538 315 218 5 713 956
9.12 730 572 343 224 5 725 972
9.38 778 604 369 230 6 735 985
9.62 822 634 394 234 6 744 996
9.88 862 660 416 238 6 750 1004
10.12 899 684 437 241 6 755 1011
10.38 931 705 455 243 7 760 1017
10.62 959 723 472 245 7 763 1022
10.88 983 738 485 246 7 765 1025
11.12 1002 750 496 247 7 767 1028
11.38 1016 759 504 248 7 768 1029
11.62 1026 765 510 248 7 769 1031
11.88 1031 768 513 249 7 769 1031
12.12 1031 768 513 249 7 769 1031
12.38 1026 765 510 248 7 769 1031
12.62 1016 759 504 248 7 768 1029
12.88 1002 750 496 247 7 767 1028
13.12 983 738 485 246 7 765 1025
13.38 959 723 472 245 7 763 1022
13.62 931 705 455 243 7 760 1017
13.88 899 684 437 241 6 755 1011
14.12 862 660 416 238 6 750 1004
14.38 822 634 394 234 6 744 996
14.62 778 604 369 230 6 735 985
14.88 730 572 343 224 5 725 972
15.12 679 538 315 218 5 713 956
15.38 625 502 286 211 5 698 938
15.62 569 463 256 203 5 681 916
15.88 511 422 225 193 4 660 889
16.12 452 381 194 182 4 636 858
16.38 392 338 164 170 4 608 822
16.62 333 294 134 157 3 575 780
16.88 274 250 105 143 3 538 730
17.12 217 207 78 127 2 494 673
17.38 164 165 53 111 2 444 606
17.62 115 126 31 93 2 386 527
17.88 73 90 13 75 1 320 436
18.12 42 61 0 60 1 33 23
18.38 29 42 0 42 0 22 15
18.62 16 23 0 22 0 11 8




Eyliil - Giinliik Uretilebilecek Global Giines Radyasyonu

o A o DRSS ey oSG e MY,
(W/m2) (W/m2) yasy (W/m2) (W/my‘; (W/m2)
5.88 1 24 24 0 1 5
6.12 20 4 4 0 21 10
6.38 74 88 24 64 1 373 516
6.62 127 132 48 83 1 451 632
6.88 43 91 0 90 1 53 25
7.12 49 105 0 104 1 64 30
7.38 321 277 140 135 3 604 853
7.62 389 325 173 149 3 638 901
7.88 457 372 207 162 3 667 940
8.12 524 418 240 174 4 690 973
8.38 589 461 273 184 4 710 1000
8.62 652 502 306 192 4 726 1022
8.88 712 541 337 200 5 740 1041
9.12 769 577 366 206 5 751 1057
9.38 822 611 394 212 5 760 1070
9.62 871 642 420 216 5 767 1080
9.88 916 669 444 220 6 772 1089
10.12 957 694 465 223 6 777 1096
10.38 993 715 484 225 6 780 1101
10.62 1024 734 501 227 6 782 1106
10.88 1050 750 515 228 6 784 1109
11.12 1071 762 527 229 6 786 1112
11.38 1087 771 535 230 6 786 1114
11.62 1098 777 541 230 7 787 1115
11.88 1103 781 544 230 7 787 1115
12.12 1103 781 544 230 7 787 1115
12.38 1098 777 541 230 7 787 1115
12.62 1087 771 535 230 6 786 1114
12.88 1071 762 527 229 6 786 1112
13.12 1050 750 515 228 6 784 1109
13.38 1024 734 501 227 6 782 1106
13.62 993 715 484 225 6 780 1101
13.88 957 694 465 223 6 777 1096
14.12 916 669 444 220 6 772 1089
14.38 871 642 420 216 5 767 1080
14.62 822 611 394 212 5 760 1070
14.88 769 577 366 206 5 751 1057
15.12 712 541 337 200 5 740 1041
15.38 652 502 306 192 4 726 1022
15.62 589 461 273 184 4 710 1000
15.88 524 418 240 174 4 690 973
16.12 457 372 207 162 3 667 940
16.38 389 325 173 149 3 638 901
16.62 321 277 140 135 3 604 853
16.88 253 228 107 119 2 563 795
17.12 43 91 0 90 1 53 25
17.38 36 76 0 75 1 42 20
17.62 28 60 0 59 1 32 15
17.88 20 42 0 4 0 21 10
18.12 11 24 0 24 0 11 5




Ekim - Giinliik Uretilebilecek Global Giines Radyasyonu

Global Radyasyonu | ... Direkt Giines Difliz Giines | Yeryiizii Glines 2 Eksenli 2 Eksenli FV,
Saat | Acik Gokyiizii Gunes(\l;z/ii};syonu Radyasyonu Radyasyonu  Isini Yansitma g\b./’kR? ;L Ac¢ikGokyiizii

(W/m2) (W/m2) (W/m2) Degerleri (W/m2) (W, /Hylg) (W/m2)
6.62 12 38 0 38 0 19
6.88 18 55 0 55 1 28
7.12 23 71 0 70 1 38 12
7.38 28 85 0 84 1 48 16
7.62 32 98 0 97 1 58 19
7.88 419 299 157 140 2 561 947
8.12 490 341 186 153 3 586 989
8.38 559 381 214 164 3 607 1023
8.62 625 418 241 174 3 624 1051
8.88 688 453 267 183 3 638 1074
9.12 748 486 291 191 4 650 1093
9.38 804 516 315 197 4 660 1109
9.62 856 543 336 203 4 668 1121
9.88 903 567 356 207 4 674 1132
10.12 945 589 374 211 4 680 1141
10.38 983 608 389 214 5 684 1148
10.62 1016 624 403 217 5 687 1153
10.88 1043 638 415 218 5 689 1158
11.12 1065 649 424 220 5 691 1161
11.38 1082 657 431 221 5 693 1163
11.62 1093 662 436 222 5 693 1165
11.88 1098 665 438 222 5 694 1166
12.12 1098 665 438 222 5 694 1166
12.38 1093 662 436 222 5 693 1165
12.62 1082 657 431 221 5 693 1163
12.88 1065 649 424 220 5 691 1161
13.12 1043 638 415 218 5 689 1158
13.38 1016 624 403 217 5 687 1153
13.62 983 608 389 214 5 684 1148
13.88 945 589 374 211 4 680 1141
14.12 903 567 356 207 4 674 1132
14.38 856 543 336 203 4 668 1121
14.62 804 516 315 197 4 660 1109
14.88 748 486 291 191 4 650 1093
15.12 688 453 267 183 3 638 1074
15.38 625 418 241 174 3 624 1051
15.62 559 381 214 164 3 607 1023
15.88 490 341 186 153 3 586 989
16.12 419 299 157 140 2 561 947
16.38 32 98 0 97 1 58 19
16.62 28 85 0 84 1 48 16
16.88 23 71 0 70 1 38 12
17.12 18 55 0 55 1 28
17.38 12 38 0 38 0 19




Kasim - Giinliik Uretilebilecek Global Giines Radyasyonu

Globale . . . 2 Achsen, | 2 Achsen,
. Einstrahlung, . Globale . Direkte . Diffuse Reﬂeklerte global, global,
Zeit unbedeckter Einstrahlung Einstrahlung Einstrahlung Einstrahlung rf:aler unbc?deckter
Himmel (W/m2) (W/m2) (W/m2) (W/m2) (W/m2) Himmel = Himmel
(W/m2) (W/m2)
7.12 9 32 0 32 0 15 5
7.38 13 46 0 46 1 23 7
7.62 17 59 0 59 1 31 9
7.88 21 71 0 71 1 39 11
8.12 24 82 0 81 1 47 14
8.38 487 259 135 122 2 427 977
8.62 554 289 155 132 2 445 1017
8.88 618 317 174 141 2 460 1049
9.12 678 343 192 149 2 473 1075
9.38 734 367 209 156 3 484 1097
9.62 786 388 224 162 3 493 1114
9.88 834 408 238 167 3 500 1128
10.12 876 425 251 171 3 507 1140
10.38 914 440 262 175 3 512 1150
10.62 946 453 272 177 3 516 1157
10.88 974 464 280 180 3 520 1164
11.12 996 472 287 182 3 522 1168
11.38 1013 478 292 183 3 524 1172
11.62 1024 483 295 184 3 525 1174
11.88 1029 485 297 184 3 526 1175
12.12 1029 485 297 184 3 526 1175
12.38 1024 483 295 184 3 525 1174
12.62 1013 478 292 183 3 524 1172
12.88 996 472 287 182 3 522 1168
13.12 974 464 280 180 3 520 1164
13.38 946 453 272 177 3 516 1157
13.62 914 440 262 175 3 512 1150
13.88 876 425 251 171 3 507 1140
14.12 834 408 238 167 3 500 1128
14.38 786 388 224 162 3 493 1114
14.62 734 367 209 156 3 484 1097
14.88 678 343 192 149 2 473 1075
15.12 618 317 174 141 2 460 1049
15.38 554 289 155 132 2 445 1017
15.62 27 92 0 91 1 55 16
15.88 24 82 0 81 1 47 14
16.12 21 71 0 71 1 39 11
16.38 17 59 0 59 1 31
16.62 13 46 0 46 1 23
16.88 9 32 0 32 0 15




Aralik - Giinliik Uretilebilecek Global Giines Radyasyonu

Global Giines Direkt Giines Difiiz Giines Yeryiizii Giines |2 Eksenli | 2 Eksenli
Saat Radyasyon? . Radyasyonu  Radyasyonu Radyasyonu Ism} Yan§1tma FV’ R? a{ FV.’. ..

Acik Gokylizii (W/m2) (W/m2) (W/m2) Degerleri Gokylizii AglkGokyu

(W/m2) (W/m2) (W/m2) zlii (W/m2)
7.38 9 27 0 26 0 13 4
7.62 13 40 0 39 0 20 6
7.88 16 51 0 51 1 27 8
8.12 20 62 0 61 1 34 11
8.38 426 195 97 97 1 329 903
8.62 494 222 114 107 1 348 956
8.88 558 247 130 116 2 365 998
9.12 619 270 145 123 2 378 1031
9.38 675 291 159 130 2 390 1058
9.62 726 310 171 136 2 400 1080
9.88 774 327 183 141 2 408 1098
10.12 816 342 194 146 2 415 1113
10.38 853 355 203 150 2 421 1125
10.62 886 366 211 153 2 425 1135
10.88 913 376 218 155 3 429 1142
11.12 935 383 223 157 3 432 1148
11.38 951 389 228 159 3 434 1153
11.62 962 393 230 160 3 436 1155
11.88 968 394 232 160 3 436 1157
12.12 968 394 232 160 3 436 1157
12.38 962 393 230 160 3 436 1155
12.62 951 389 228 159 3 434 1153
12.88 935 383 223 157 3 432 1148
13.12 913 376 218 155 3 429 1142
13.38 886 366 211 153 2 425 1135
13.62 853 355 203 150 2 421 1125
13.88 816 342 194 146 2 415 1113
14.12 774 327 183 141 2 408 1098
14.38 726 310 171 136 2 400 1080
14.62 675 291 159 130 2 390 1058
14.88 619 270 145 123 2 378 1031
15.12 558 247 130 116 2 365 998
15.38 26 81 0 80 1 47 15
15.62 23 72 0 71 1 40 13
15.88 20 62 0 61 1 34 11
16.12 16 51 0 51 1 27 8
16.38 13 40 0 39 0 20 6
16.62 9 27 0 26 0 13 4




5. GRAFIK GUNES RADYASYON DEGERLERI (ARALIK - OCAK)

39°6'59" Kuzey, 39°31'59" Dogu, 904 m

PVGIS © Europaische Union, 2001-2010

OCAK - GUNES RADYASYONU

39°R 59" Narder, 39°31°59"0zten, ndchetgelegene Stadt: Tunceli. Torkei
Monat=Januat

— Einstrahlung, 2 Achsen, unbedeckter Himmel
@-100 B — Eingtrahlung, 2 Achzen, realer Himmel
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39°6°59"Norden, 39°31°59"0sten,. nachstgelegene Stadt: Tunceli, Tlrkei
Monat=Januar,. Meigung=35 Grad, Ausrichtung=0 Grad

= Slobal . unbedeckter Himmel
11aa - — glokal, realer Himmel
1000 - — diffus, realer Himmel
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SUBAT — GUNES RADYASYONU

39°6 59" Morden, 39°31°59"0sten, ndchstgelegene Stadt: Tunceli, Torkei
Monat=Februar, Neigung=30 Grad, Ausrichibung=0 Grad

— clobal . unbedeckter Himmel
1100 ~ — global, realer Himmel
1000 - = diffuz, realer Himmel
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Aci = 30 Derece, Azimut= 0 Derece, Agik gokyuzi

39°6°59"Norden, 39°31°99"0sten, nachstgelegene Stadt: Tunceli, Tlrkei
Monat=Februar

= Einztrahlung, 2 Achszen. unbedeckter Himmel
@-1‘39 B — Einstrahlung, 2 Achszen, realer Himmel
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MART — GUNES RADYASYONU

39°6 59" Morden, 39°31759"0zten, ndchstgelegene Stadt: Tunceli. Torkei
Monat=Marz, Meigung=30 Grad, Ausrichtung=0 Grad

— global, unbedeckter Himmel
= clobal, realer Himmel
= diffus, realer Himmel
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Aci = 30 Derece, Azimut= 0 Derece, Agik gokyuzl

39°6 59" Norden, 39°31°59"0sten. nachstdelegene Stadt: Tunceli, Torkei

Monat=Marz

— Einztrahlung, 2 Achsen,. unbedeckter Himmel
@-100 [ / — Einstrahlung, 2 Achzen, realer Himmel
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NiSAN - GUNES RADYASYONU

39°6 59" Morden, 39°31759"0zten, ndchstgelegene Stadt: Tunceli. Torkei
Monat=April . Neisung=30 Grad, Ausrichtung=0 Grad

— global, unbedeckter Himmel
1100 ~ = clobal, realer Himmel
1000 - = diffusz, realer Himmel
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Aci = 30 Derece, Azimut= 0 Derece, Agik gokyuzl

39°6 59" Norden, 39°31°59"0sten. nachstdelegene Stadt: Tunceli, Torkei
Monat=April

— Einztrahlung, 2 Achsen,. unbedeckter Himmel
w0 - — Einstrahlung, 2 Achzen, realer Himmel
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MAYIS - GUNES RADYASYONU

39°6 59" Morden, 39°31°59"0sten, ndchstgelegene Stadt: Tunceli. Torkei
Maonat=HMai, Meigung=30 Grad, Ausrichtung=0 Grad

— clobal ., unbedeckter Himmel
1100 ~ = cglobal,. realer Himmel
1000 - = diffusz, realer Himmel
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Aci = 30 Derece, Azimut= 0 Derece, Agik gokyuzl

39°6 89" Norden, 39°31°59"0sten,. nachstgelegene Stadt: Tunceli, Tlrkei
Monat=Mai

= Einztrahlung, 2 Achzen. unbedeckter Himmel
@-100 B — Einstrahlung, 2 Achzen, realer Himmel

s
oo -
2000 -
£
5800
=
BTO0
7=,
Leoo |
;
CHOO
i
TA00 -

%]

o o
L= f=
T T

Einstrahlung, z
|t e

=
L L=
T

| 1 | | | | | |
V] 2 i G g 1o 12 414 46 18 20 22 24
Zeit Citunden)
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HAZIRAN - GUNES RADYASYONU

39°6 59" Morden, 39°31°59"0sten, ndchstgelegene Stadt: Tunceli. Torkei
Monat=Juni, Neigung=30 Grad. Austichtung=0 Grad

— global . unbedeckter Himmel
1100 - — global, realer Himmel
1000 - = diffusz, realer Himmel
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Aci = 30 Derece, Azimut= 0 Derece, Agik gokyuzl

39°6°59"Norden, 39°31°99"0sten, nachstgelegene Stadt: Tunceli, Tlrkei
Monat=luni

= Einztrahlung, 2 Achszen. unbedeckter Himmel
@-1‘39 B — Einstrahlung, 2 Achszen, realer Himmel
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TEMMUZ - GUNES RADYASYONU

39°6 59" Morden, 39°31°59"0sten, ndchstgelegene Stadt: Tunceli. Torkei
Monat=Juli, Neigung=30 Grad. Austichtung=0 Grad

— global . unbedeckter Himmel
1100 - — global, realer Himmel
1000 - = diffusz, realer Himmel
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Aci = 30 Derece, Azimut= 0 Derece, Agik gokyuzl

39°6°59"Norden, 39°31°99"0sten, nachstgelegene Stadt: Tunceli, Tlrkei
Monat=Jul i

= Einztrahlung, 2 Achszen. unbedeckter Himmel
@-1‘39 B — Einstrahlung, 2 Achszen, realer Himmel
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AGUSTOS - GUNES RADYASYONU

39°6 59" Morden, 39°31°59"0sten, ndchstgelegene Stadt: Tunceli. Torkei
Monat=August, Meigung=30 Grad, Ausrichtung=0 Grad

— global . unbedeckter Himmel
1100 - — global, realer Himmel
1000 - = diffusz, realer Himmel
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Aci = 30 Derece, Azimut= 0 Derece, Agik gokyuzl

39°6°59"Norden, 39°31°99"0sten, nachstgelegene Stadt: Tunceli, Tlrkei
Monat=August

= Einztrahlung, 2 Achszen. unbedeckter Himmel
@-1‘39 B — Einstrahlung, 2 Achszen, realer Himmel
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EYLUL - GUNES RADYASYONU

39°6 59" Morden, 39°31°59"0sten, ndchstgelegene Stadt: Tunceli. Torkei
Monhat=September, Nelgung=30 Grad, Austichtung=0 Grad

— global . unbedeckter Himmel
= clohal, realer Himmel
= diffus, realer Himmel
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Aci = 30 Derece, Azimut= 0 Derece, Agik gokyuzl

39°6°59"Norden, 39°31°99"0sten, nachstgelegene Stadt: Tunceli, Tlrkei
Monat=September

= Einztrahlung, 2 Achszen. unbedeckter Himmel
@-1‘39 B — Einstrahlung, 2 Achszen, realer Himmel
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EKIM - GUNES RADYASYONU

39°6 59" Morden, 39°31°59"0sten, ndchstgelegene Stadt: Tunceli. Torkei
Monat=0ktoker, Neigung=30 Grad, Ausrichibung=0 Grad

— global . unbedeckter Himmel
1100 - — global, realer Himmel
1000 - = diffusz, realer Himmel
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Aci = 30 Derece, Azimut= 0 Derece, Agik gokyuzl

39°6°59"Norden, 39°31°99"0sten, nachstgelegene Stadt: Tunceli, Tlrkei
Monat=0k tokber

= Einztrahlung, 2 Achszen. unbedeckter Himmel
@-1‘39 B — Einstrahlung, 2 Achszen, realer Himmel
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KASIM — GUNES RADYASYONU

39°6 59" Morden, 39°31°59"0sten, ndchstgelegene Stadt: Tunceli. Torkei
Mohat=Hovember, Meigung=30 Grad, Austichtung=0 Grad

— global . unbedeckter Himmel
1100 - — global, realer Himmel
1000 - = diffusz, realer Himmel
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Aci = 30 Derece, Azimut= 0 Derece, Agik gokyuzl

39°6°59"Norden, 39°31°99"0sten, nachstgelegene Stadt: Tunceli, Tlrkei
Monat=Hovemnber

= Einztrahlung, 2 Achzen. unbedeckter Himmel
@-1‘39 B — Einstrahlung, 2 Achszen, realer Himmel
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ARALIK — GUNES RADYASYONU

39°6 59" Morden, 39°31°59"0sten, ndchstgelegene Stadt: Tunceli. Torkei
Mohat=0ezember, Meigung=30 Grad, Austichtung=0 Grad
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1000 - = diffusz, realer Himmel
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Aci = 30 Derece, Azimut= 0 Derece, Agik gokyuzl

39°6°59"Norden, 39°31°59"0sten,. nachstgelegene Stadt: Tunceli, Torkei
Monat=0ezember
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@-100 B — Einstrahlung, 2 Bchsen, realer Himmel
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6. GEPA - TURKIYE GUNES ENERJiSi POTANSIYEL ATLASI

Elektrik isleri Etlt idaresi Genel Mudirligi

© by www.eie.gov.ir

Turkiye Global Radyasyon Degerleri (kWh/m2-giin)
Elektrik isleri Etiit idaresi Genel Midurligii

© by www.eie.gov.tr
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Tiirkiye Giineslenme Siireleri (Saat)
Elektrik isleri Etiit idaresi Genel Midiirligii

© by www.eie.gov.ir

14.00

12.00

10.00

g.00

6.00

4.00

2.00

0.00

E = = un
3 2 5 = =
2 2 2 =
n 2 = =

HAZIRAMN
AGUSTOS
EYLLUL
EKIM
KASIM
ARALIK

Tiirkiye PV Tipi-Alan-Uretilebilecek Enerji (kWh-Yil)
Elektrik isleri Etit idaresi Genel Mudirligi

© by www.eie.gov.ir
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7. GEPA TUNCELI - TURKIYE GUNES ENERJiSi POTANSIYEL ATLASI

Elektrik isleri Etit idaresi Genel Mudirligi

© by www.eie.gov.ir
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© by www.eie.gov.ir
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Tunceli Glineslenme Siireleri (Saat)
Elektrik isleri Etiit idaresi Genel Midiirligii

© by www.eie.gov.ir
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© by www.eie.gov.tr
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8. TUNCELIi OPTIMUM GLOBAL GUNES RADYASYON DEGERLERI (Optimum
Aci = 30° Derece, Horizont-Azimut Guney = 0°, Dogu = -90°, Bati = + 90°, Kuzey =
180°)

Einstrahlungsscheibe

z Nord
Sonnenenergie s

+170° 180° -170°

+160°

I
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i
e
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-20°
o° -10°
Siiden
W100% ®95% M 90% ' 85%  BO%  75%  70% C065% EEG0% ©055% EN0% HE45% BE40% E35%

Solare Einstrahlung in Abhéngigkeit von Neigungswinke! und Himmelsrichtung in Prozent des Maximalwertes bei aptimaler
Ausrichtung und Neigung

Aci = 30° Derece, Azimut= 0° Derece, Optimum Enerji = 100 %
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Aci: 30° Derece, Azimut= +45 Derece, Optimum Enerji = 95 %



9. TUNCELIi DE FOTOVOLTAIK ,,KRISTALIN SILIKON“-TiPi ALANDA
URETILEBILECEK ELEKTRIK ENERJISI

(Optimum Agi = 30°, Azimut: Giliney = 0°, Dogu = -90°, Bati = + 90°, Kuzey = 180°)
PVGIS © Europaische Union, 2001-2010
1 kWp PV sistem:

Aci = 30° Derece, Azimut = Giliney = 0° Derece

AY Es  Em Hi Hin
kWh-Gin kWh-Ay kWh/m2-Giin kWh/m2-Yi|

Ocak 2.06 63.8  2.56 79.5

Subat 2.76 77.2 3.42 95.8

Mart 3.83 119  5.01 155

Nisan 4.05 121 5.32 160

Mayis 4.50 139  6.14 190

Haziran 4.66 140 6.49 195

Temmuz 455 141 6.45 200

Agustos 4.34 134 6.13 190

Eyliil 4.33 130  6.01 180

Ekim 3.62 112 4.87 151

Kasim 2.52 5.3 3.27 98.2

Aralik 1.97 61.1 2.50 77.4

Yillik Ortalama 360 110 4.85 148

Toplam Yilhk 1310 1770



1 kWp PV sistem:

Aci = 30° Derece, Azimut = Bati = +90°

AY E,  Em Ha Hn
KWh-Giin kWh-Ay kWh/m2-Giin  kWh/m2-Yil
Ocak 1.28 39.7  1.68 52.2
Subat 1.90 531 2.41 67.4
Mart 2.92 90.6  3.91 121
Nisan 3.51 105  4.63 139
Mayis 4.20 130  5.78 179
Haziran 4.50 135  6.29 189
Temmuz 4.29 133 6.12 190
Agustos 3.84 119 545 169
Eyliil 3.37 101 4.73 142
Ekim 2.47 76.6  3.41 106
Kasim 1.54 462 212 63.5
Aralik 1.14 353  1.56 48.5
Yillik Ortalama 2-92 88.7  4.02 122
1060 1470

Toplam Yilhk



1 kWp PV sistem:

Aci = 30° Derece, Azimut = Dogu = -90°

AY Ea  Enm Hi H
kWh-Gun kWh-Ay kWh/m2-Gin kWh/m2-Yil
Ocak 1.46 45.3 1.85 57.3
Subat 2.08 58.1 2.57 72.0
Mart 3.21 996  4.17 129
Nisan 3.64 109 4.74 142
Mayis 4.33 134 5.88 182
Haziran 4.63 139 6.38 192
Temmuz 442 137 6.22 193
Agustos 3.96 123 553 171
Eyliil 3.63 109  4.97 149
Ekim 2.77 859  3.70 115
Kasim 1.78 53.3 234 70.2
Aralik 1.36 422 177 54.8
Yillik Ortalama 311 94.6  4.19 127
1130 1530

Toplam Yilhk



1 kWp PV sistem:

Aci = 30° Derece, Azimut = Kuzey = 180°

AY

Ocak
Subat
Mart
Nisan
Mayis
Haziran
Temmuz
Agustos
Eyliil
Ekim
Kasim
Aralik
Yillik Ortalama

Toplam Yilhk

Eq En Ha Hnm

kWh-Gin kWh-Ay kWh/m2-Gun kWh/m2-Yil
0.61 18.9 1.05 32.6
0.94 26.3 1.44 40.3
2.03 62.9 2.77 85.9
2.96 88.9 3.83 115
3.99 124 5.26 163
4.41 132 5.95 179
4.11 127 5.66 176
3.34 103 4.62 143
2.38 71.3 3.36 101

1.23 38.2 1.98 61.4
0.56 16.9 1.17 35.2
0.56 17.2 1.01 31.2
2.27 69.0 3.19 96.9

828 1160



10. TUNCELI DE FOTOVOLTAIK ,,iINCE BAKIR - FILM SERIT“ -TiPi ALANDA
URETILEBILECEK ELEKTRIK ENERJISI (Optimum Agi = 30°, Azimut: Giiney = 0°,
Dogu = -90°, Bati = + 90°, Kuzey = 180°)

PVGIS © Europaische Union, 2001-2010
1 kWp PV sistem:

Aci = 30° Derece, Azimut = Giliney = 0° Derece

AY B Hy Hr
KWh-Giin  kWh-Ay kWh/m2-Gin  kWh/m2-Yil

Ocak 1.95 60.4 2.56 79.5

Subat 2.60 72.8 3.42 95.8

Mart 3.80 118 5.01 155

Nisan 4.03 121 5.32 160

Mayis 4.64 144 6.14 190

Haziran 4.90 147 6.49 195

Temmuz 4.88 151 6.45 200

Agustos 4.65 144 6.13 190

Eyliil 4.57 137 6.01 180

Ekim 3.71 115 4.87 151

Kasim 2.49 74.7 3.27 98.2

Aralik 1.90 58.8 2.50 77.4

Yillik Ortalama 3-68 112 4.85 148

Toplam Yilhk 1340 1770



1 kWp PV sistem:

Aci = 30° Derece, Azimut = Bati = +90° Derece

AY Es = Hi Hom
kWh-Gun kWh-Ay kWh/m2-Gin kWh/m2-Yil
Ocak 1.25 38.6 1.68 52.2
Subat 1.80 50.3 2.41 67.4
Mart 2.94 91.2 3.91 121
Nisan 3.49 105 4.63 139
Mayis 4.37 135 5.78 179
Haziran 4.77 143 6.29 189
Temmuz 4.63 144 6.12 190
Agustos 412 128 5.45 169
Eylil 3.57 107 4.73 142
Ekim 2.56 79.2 3.41 106
Kasim 1.57 47 .1 2.12 63.5
Aralik 1.15 35.7 1.56 48.5
Yillik Ortalama  3-02 920  4.02 122

Toplam Yillik 1100 1470



1 kWp PV sistem:

Aci = 30° Derece, Azimut = Dogu= - 90°

R E. | En Ho Ho
kWh-Gun kWh-Ay kWh/m2-Gin kWh/m2-Yil

Ocak 1.37 42.5 1.85 57.3

Subat 1.92 53.8 2.57 72.0

Mart 3.14 97.3 417 129

Nisan 3.57 107 4.74 142

Mayis 4.44 138 5.88 182

Haziran 4.83 145 6.38 192

Temmuz 4.71 146 6.22 193

Agustos 4.18 130 5.53 171

Eylil 3.75 112 4.97 149

Ekim 2.78 86.1 3.70 115

Kasim 1.74 52.1 2.34 70.2

Aralik 1.30 40.4 1.77 548

Yillik Ortalama 3-15 95.9  4.19 127

Toplam Yillik 1150 1530



1 kWp PV sistem:

Aci = 30° Derece, Azimut = Kuzey=180°

AY

Ocak
Subat
Mart
Nisan
Mayis
Haziran
Temmuz
Agustos
Eyliil
Ekim
Kasim
Aralk
Yilhk Ortalama

Toplam Yilhk

E, E. Hq Hm
kWh-Gun kWh-Ay kWh/m2-Guan kWh/m2-Yil

0.78 24.3 1.05 32.6
1.00 28.1 1.44 40.3
1.97 61.0 2,77 85.9
2.82 84.7 3.83 115
3.94 122 5.26 163
4.49 135 5.95 179
4.26 132 5.66 176
3.43 106 4.62 143
2.40 721 3.36 101

1.35 41.9 1.98 61.4
0.85 25.6 1.17 35.2
0.75 23.3 1.01 31.2
2.35 71.4 3.19 96.9

856 1160



11. TUNCELI iLININ MERKEZ iLCELERI HOZAT, PULUMUR, NAZIMIYE, MAZGIRT,
OVACIK, PERTEK VE GEMISGEZEK DE GLOBAL GUNES RADYASYON
DEGERLERI.

PVGIS © Europaische Union, 2001-2010
HOZAT PV TiPi ALANDA URETILEBILECEK ELEKTRIK ENERJISI

1 kWp PV sistem:

Aci = 30° Derece, Azimut = Giiney = 0° Derece

AY Es En Ho Him
kWh-Gin  kWh-Ay kWh/m2-Gun kWh/m2-Yl

Ocak 2.39 74.0 2.90 89.8
Subat 2.99 83.6 3.65 102

Mart 4.17 129 5.37 166
Nisan 4.19 126 5.47 164
Mayis 4.71 146 6.39 198
Haziran 4.85 145 6.69 201
Temmuz 4.74 147 6.66 206
Agustos 4.56 141 6.40 198

Eyliil 4.61 138 6.34 190

Ekim 3.97 123 5.27 163
Kasim 2.89 86.8 3.68 110
el 231 717 2.84 88.1
Yillik Ortalama ~ 3-87 118 5.15 157

Toplam Yillik 1410 1880



PULUMUR PV TiPi ALANDA URETILEBILECEK ELEKTRIK ENERJIiSI

1 kWp PV sistem:

Aci = 30° Derece, Azimut = Giiney = 0° Derece

AY = En Ho Ho
kWh-Gin kWh-Ay kWh/m2-Gin kWh/m2-Yil

Ocak 1.56 48.5 2.10 65.2

Subat 246 68.9 3.15 88.3

Mart 3.75 116 4.94 153

Nisan 4.34 130 5.70 171

Mayis 4.64 144 6.25 194

Haziran 4.89 147 6.71 201

Temmuz 4.78 148 6.68 207

Agustos 4.65 144 6.50 202

Eyliil 4.27 128 5.90 177

Ekim 3.19 98.8 4.33 134

Kasim 1.94 58.1 2.66 79.7

Aralik 1.36 42.2 1.88 58 .1

Yillik Ortalama ~ 3-4° 106 4.74 144

Toplam Yink 1270 1730



NAZIMIYE PV TiPi ALANDA URETILEBILECEK ELEKTRIK ENERJISI

1 kWp PV sistem:

Aci = 30° Derece, Azimut = Giiney = 0° Derece

AY = En Ho Ho
kWh-Gin  kWh-Ay kWh/m2-Gin kWh/m2-Yil

Ocak 2.40 74.5 2.90 89.9

Subat 2.98 83.6 3.64 102

Mart 4.14 128 5.31 165

Nisan 4.23 127 5.52 165

Mayis 4.67 145 6.32 196

Haziran 4.83 145 6.64 199

Temmuz 4.69 145 6.57 204

Agustos 4.52 140 6.33 196

Eyliil 4.57 137 6.27 188

Ekim 3.91 121 5.18 160

Kasim 2.87 86.0 3.64 109

Aralik 2.32 71.9 2.84 88.0

Yillik Ortalama ~ 3-8° 117 5.10 155

Toplam Yillik 1400 186



MAZGIRT PV TiPi ALANDA URETILEBILECEK ELEKTRIK ENERJISI

1 kWp PV sistem:

Aci = 30° Derece, Azimut = Gliney = 0° Derece

AY E,  En Hy Hn
kWh-Gin kWh-Ay kWh/m2-Gin  kWh/m2-Yil
Ocak 2.40 74.3 2.91 90.2
Subat 3.03 84.8 3.70 104
Mart 4.15 129 5.36 166
Nisan 4.26 128 5.57 167
Mayis 4.69 145 6.37 198
Haziran 4.85 145 6.70 201
Temmuz 4.74 147 6.68 207
Agustos 4.55 141 6.40 198
Eyliil 4.60 138 6.33 190
EKim 3.98 123 5.29 164
Kasim 2.89 86.7 3.68 110
Aralik 2.33 72.4 2.88 89.2
Yillik Ortalama  3-88 118 5.16 157

Toplam Yilhk 1410 1880



OVACIK PV TiPi ALANDA URETILEBILECEK ELEKTRIK ENERJISI

1 kWp PV sistem:

Aci = 30° Derece, Azimut = Gliney = 0° Derece

AY E,  En Hy Hn
KWh-Giin  kWh-Ay kWh/m2-Giin ~ kWh/m2-Yil
Ocak 2.33 722 283 87.7
Subat 3.07 859  3.78 106
Mart 3.99 124 5.14 159
Nisan 4.26 128 5.60 168
Mayis 4.53 141 6.15 191
Haziran 4.78 143 6.61 198
Temmuz 4.68 145 6.60 205
Agustos 4.52 140 6.36 197
Eyli 4.45 133 6.12 183
EKim 3.77 117 5.00 155
Kasim 2.69 80.8  3.41 102
Aralik 2.20 68.2 270 83.8
Yillik Ortalama 377 115 5.03 153

Toplam Yilhk 1380 1840



PERTEK PV TiPi ALANDA URETILEBILECEK ELEKTRIK ENERJIiSi

1 kWp PV sistem:

Aci = 30° Derece, Azimut = Gliney = 0° Derece

AY B~ En Hi Ho
kWh-Giin  kWh-Ay  kWh/m2-Giin  kWh/m2-Yil

Ocak 2.32 71.8 2.84 88.1

Subat 2.97 83.2 3.68 103

Mart 4.01 124 5.23 162

Nisan 4.15 124 5.47 164

Mayis 4.56 141 6.24 193

Haziran 4.74 142 6.62 198

Temmuz 4.62 143 6.57 204

Agustos 4.41 137 6.26 194

Eyliil 4.47 134 6.21 186

Ekim 3.82 118 5.12 159

Kasim 2.81 84.4 3.61 108

Aralik 2.22 68.8 2.76 85.6

Yillik Ortalama 376 114 5.06 154

Toplam Yilhk 1370 1850



CEMISGEZEK PV TiPi ALANDA URETILEBILECEK ELEKTRIK ENERJISI

1 kWp PV sistem:

Aci = 30° Derece, Azimut = Gliney = 0° Derece

AY Es | En He Ho
kWh-Gin kWh-Ay kWh/m2-Gin  kWh/m2-Yil

e 2.21 68.4  2.74 84.9

Subat 284 794 352 98.6

Mart 3.91 121 5.1 158

Nisan 4.07 122 5.36 161

Mayis 4.51 140 6.18 191

Haziran 4.67 140 6.50 195

Temmuz 4.57 142 6.50 201

Agustos 4.37 135 6.19 192

Eyliil 4.43 133 6.15 185

EKim 3.70 115 4.99 155

Kasim 2.59 77.6 3.37 101

Arahk 2.08 64.6 2.63 81.6

Yillik Ortalama  3-67 112 4.94 150

Toplam Yilhk 1340 1800



12.TUNCELI DE 20 M2 ALANA KURULACAK OLAN ORNEK MODEL :

Kurulacak 6érnek model Tunceli il Ozel idaresine ait hizmet binalarindan birinin
catisidir. S6z konusu bina misafirhane olarak kullaniimakta olup , aylik elektrik tuketimi
kwh tir. Kurulacak olan Photovoltaik tesisin doruk gucu 2,76 kWp olup, cift yonli sayag
yardimi ile Uretilecek olan elektrik enerjisi direkt olarak ana enerji nakil hattina verilecektir.
Ornek model sistemde kullanilan modiil tipi, BYD 230 P6-30 polikristalin modul tipi olup,
¢ikis gucu 230 Wp'tir. Proje toplam 12 modul kullaniimis olup, 32,53 metrekare cati
alanini kaplamaktadir.

20 m2 Gati Alanina kurulacak 2,5 kWp PV Ti,'

o _/ T : O
esim: Tunceli | Ozel idaresi - Misafirhane
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Elde edilen elektrik akimi 7
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Tunceli il Ozel idaresi tarafindan yiritiilen PV-Proje faaliyetleri devam ediyor

2,76 kWp FotovoltaikTesis
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