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1-GUNES ENERJi POTANSIYELI

» Glnesin cekirdegindeki yiiksek isi, hidrojeni
helyuma donusturerek yilda 5,5x10% kWh
enerjiyi dunyaya ulastirir.

» Dunyanin yillik enerji ihtiyaci ise
vilda 4x101* kWh
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JRC Avrupa birlesik arastirma merkezi
PVGIS fotovoltaik cografik bilgi sistemi
solar potansiyel atlaslari web sayfalarinda yayinlamaktadir
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SEBEKEYE BAGLI (ON GRID)
SOLAR ENERJi SANTRALLARI
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Fotovoltaik Panel Cesitleri:

-

Module Tipi  Yiiksek Mono Poly CIs- CdTE~ ASI /McSi
Performans  Kristalin Kristaline =~ Moduller Moduller (Tandem)
Moduller Moduller Moduller (Cupper- (Kadmiyum  Moduller
(Hybrid - (Mono (Poly Indiyum- Tellurid) (Amorphous
Cell) Crystalline  Crystalline  Diselenid) Silicon/Micro

Silicon) Silicon) Crystalline
Silicon)

1kWp -Giig 6 -7m? 7-9m? 75-10m* 9-11m? 9 -15m? 11-14 m?

icin Alan

Gereksinimi

Kategori #Kristaline Solar Moduller” sInce Film Solar Moduller”

l
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3-FOTOVOLTAIK GUC SISTEMI BILESENLERI

» Sarj kontrol Unitesi ve Akller

> Invertorler

» 0SOS uyumlu sayaclar

» Taslyici aksamlar

» Montaj bilesenleri

» Kablolama

» Konnektorler

» Sebekeye bagli glic sistemleri ornekler

» Sebekeden bagimsiz glic sistemleri 6rnekler



Diziler modullerden (panellerden),
moddller hiicrelerden olusur
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2- GUNES ENERJI TEKNOLOJILERI

Fotovoltaik hlicre (monokristal-
polikristal)

Fotovoltaik modul

Fotovoltaik dizi

FV pilin I-V karekteristigi

Sicakligin |-V karekteristigine etkisi
Isinimin |-V karekteristigine etkisi
MPP nin isinim ve sicakliga bagimlihgi
Panellerde egim acisi

Gunes takip sitemleri

VVVVVYVYVY 'V

Yaklasik 0,5-0,6 DCV, 9 DA ve 4-5 Wpe
glcunde, 100cm2 alaninda olup
radyasyonu (foton paketlerindeki
enerjiyi) direk elektrik enerjisine cevirir.

Electrical load
()

OC current flow

Boron-doped P-type)
sicon layer = 250 ' m

Photovoltaic cell

Phosphorous-doped (N-type)
silicon layer <03 'm

(+)
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Piyasada ekonomik oldugu i¢in polikristal panel kullanilmaktadir.
Hiicre verimilgi %19-23

Sicaklik tolerans1 1,11 W/C°

Degradation ~ 0,7% /yil veya 20 yil boyunca %80 garanti

Fiyat 40-50 cent/W,

STC (Isima 1000W/m? ,AM 1,5,riizgar Im/sn panel sicakligi 25 C° )

NOCT(800W/m? ortam sicakligi 20 C° , AM 1,5, riizgar 1m/sn iken ulasilan panel sicakhig:
25+20=45 C°® 25 C iistiinde herbir derecede % 0,4 giic kaybi1 yaratir.250 W panelde bu
sartlarda 20x%0,4=%8 kayip yani gii¢ 230 W diiser)

Panel verimi alan Kwp/ m2

1600x1000mm 250 W, modiiliin verimi 0,250/1,6=%15,6
Panel Sec¢imi :

STC: EN 60904-3

EN 60904-1 (200W/m2 de %3.3 oraninda bagil verim diisiisii)
IEC/EN 61215 Mekanik yiik (basing,emme ytikii)

Yeterlilik ve sertifikalar;

IEC 61215, IEC 61730, CF, ISO, 9001BS, 1SO 14001, BS OHSAS 18001



I Electrical Characteristics

Model PV-SC180J12
Maximum Power at STC (Pmax) 180 W
Optimum Operating Voltage (Vmp) 19.80 V
Optimum Operating Current (Imp) 954 A
_Open - Circuit Voltage (Voc) 237V
Short - Circuit Current (Isc) 975A
Cell Efficiency 20.5 %
Operating Module Temperature -20 °C to +65 °C
Maximum System Voltage 1000 V DC (IEC) /600 V DC (UL)
Maximum Series Fuse Rating 20 A
Power Tolerance +5 %

PAN EL VE STE lrradiance /m2, module temperature 25 °C =1.6
ETIKET I Mechanincal Characteristics

= 1 Solar Cell Monocrystalline
DEGERLERI No. of Cells 36 (4 x 9)

Dimensions In Inches 58.31 x 26.22 x 1.38

Weight 28.2 Lbs

Front Tempered Glass

Frame Aluminum Frame

Junction Box IP67 rated

Output Cables TUV (2Pfg1169:2007), UL 4703, UL 44
Optional

High Dielectric Strength EVA with optimal gel
content. Low water permittivity
and UV Resistant Back sheets
ensure durability up to 3000 hrs.
of Damp Heat Test

4.0 mm? symmetical lengths(-)1000mm and An IP67 and fire rated junction box.
highly protected from molsture, dust and water.
(+)1000mm Ideal for good generation and
measurement of electrical output
Consists of 10 A diodes.
fonnecions SOLAR MO which prevent power loss resulting
integrated twist locking connectors in no effect on the output.

| Temperature Characteristics

Nominal Operating Cell Temperature (NOCT) 25+2°C High eficiency solar cells with
Temperature Coefficient of Pmax -0.44 %/°C etbmisegbriagd bl ook
Temperature Coefficient of Voc -0.33 %/°C PRWer OUtpe
Temperature Coefficient of Isc 0.055 %/°C High quality interconnecting ribbons used
as a conductor which reduces power loss and
increases efficiency and life of the solar module.
This ribbon ensures
I Wa rra n w the best soldering between solar cells.
10-year transferrable power output warranty: Solar Cynergy
1 years/95% ,3 years/90%, 10 years/85% 1850 Town and Country Drive, Norco, CA 92860

1-888-202-1573 Email: info@solarcynergy.com

Based on nominal power www.solarcynergy.com

1 years material and workmanship warranty
SIS DY

D=
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DIZILER

Bir dizide
kullanilan
panel adedi
invertor

guc ve MPPT
girislerine gore
hesaplanir.

Bir dizi invertore
yaklasik 22 adet
panel girisi yapilir.




ISINIMIN
I-V KARAKTERISTIGINE ETKISi

Akim isinimla birlikte
arttigi halde
gerilimdeki artma

az olur.
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ISINIM VE SICAKLIGIN
I-V KARAKTERISTIGINE ETKiSi

Akim-Gerilim Egnisi (V)

Sicaklik arttikca

gerilim azalmakta

akim ise cok az __ e
artmakta ==

Viv (V)
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Power (W)

MPP NOKTASININ
ISINIM VE SICAKLIGA BAGIMLILIGI

Isinim artarsa MPP artar Sicaklik artarsa MPP azalir.

\1('
vy MO\
".\., 1'!'.'\:'\1 n"

i“'” ROOW/m™_

160 600W/ I _ :
140 400W 'y \ ;
120! 2000W/mr "W o
100 \
x ~
ol '.V =
40 \l'x
20 \
0 1 A
O S (D15 20 25 30 35 0O 5 10185 20 2§ 30 35
Voltage (V) Voluwge (V)
(2) (h)

EMO Ankara Sb. 24. Donem Yapi Denetim
Komisyonu



PANELLERDE EGiM ACISI

June 21
March 21/ ‘\
September21, 3 | ANGLE OF
Genelde bulunduklari N X INCLINATION
enlem agisina uygun
Yerlestirilir. December 21 ,
g ~ "’()l I\R
Kisin 15° daha dik, B - COLLECTOR

yazin 15° daha yatik
ayarlanarak verim artirilabilir
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GUNES TAKIP SISTEMLERI

Tek eksenli ve cift eksenli takip sistemleri ile
maksimum gui¢ saglanir.
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FOTOVOLTAIK GUC SISTEM
BILESENLERI

Solar MPPT sarj regiilatori

Sarj regulatorler akii amper
ve gerilimine uygun segilir.




SOLAR DEEP CYCLE JEL
AKULER

Sistem guclne uygun voltaj
ve Ah de secilir.

Omdirleri 10 yil,
dongi orani %80’ dir.

VRLA ve AGM cesitleri vardir.

Bakimsiz olmalari ve boyut,
agirhk olarak avantajlari
vardir.
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INVERTORLER

DC akimi sebeke frekansli AC akima cevirirler

solar MPPT invertorlerler mono ve trifaze olup sarj Gniteli tam sinus
ve uygun glcte olanlari secilir.

Verimleri %98 , Omiirleri 10 yil ,Fiyat 0,4 usd cent/w
Invertdr Parmetreleri

Mak. giris gucu

MPPT basi mak. akim degeri

Kisa devre akim degeri

MPPT sayisi

MPPT basi giris sayisi

Min. MPP gerilimi

Max. MPP gerilimi

Invertor gerilimi

Max. Sistem gerilimi

Standartlar: IEC 61727, IEC 62109



Merkezisevingl  Dizieevinict  Mikro-evirici
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POPULAR PRODUCTS - ABB PVI & TRIO SERIES - 5.8 - 60 KW (THREE PHASE)

INPUT DC

MODEL TRIOS8TL  PVIT0TL TRIO SO TL
MAX. DC POWER 5950 Wp 6.5kWpx2  51.2kWp
MPP INPUT VOLTAGE 320-800V 300-750V 480-800V
MAX. DC INPUT CURRENT/ MPPT 189A 34A/17A 110A

OUTPUT AC
MODEL TRIOS5.8TL PVI10TL TRIO 50 TL
OUTPUT POWER 5.8 KW 10 KW 50 KW
FREQUENCY RANGE 50 - 60 Hz 50 - 60 Hz 50 - 60 Hz

DATASHEET FOR MORE POPULAR MODELS
- SINGLE PHASE - UNO - 2-2.5 KW - STRING INVERTER

- SINGLE PHASE - UNO - 2-4 KW - STRING INVERTER

- SINGLE PHASE - PVI - 3-4 KW - STRING INVERTER

- SINGLE PHASE - PVI - 5-6 KW - STRING INVERTER

- THREE PHASE - TRIO - 5.8-8.5 KW - STRING INVERTER
- THREE PHASE - PVI - 10-12.5 KW - STRING INVERTER
- THREE PHASE - TRIO - 20-27.6 KW - STRING INVERTER
- THREE PHASE - TRIO - 33 KW - STRING INVERTER

- THREE PHASE - TRIO - 50 KW - STRING INVERTER

SPECIAL FEATURES
- MAXIMUM EFFICIENCY OF 97.5%

- SLIDING COVER FOR FASTEST INSTALLATION AND MAINTENANCE

- AVAILABILITY OF AUXILIARY DC OUTPUT (24V, 100 MA)
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OSOS UYUMLU SAYACLAR

Otomatik saya¢ okuma
sistemine uygun
sayaclardir .

On-grid sistemlerde
kullantlirlar.

Standartlara uygun ve
haberlesme modiilli
olanlari segilir.
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SOLAR TASIYICI AKSAMLAR

Sistem yuku, rtizgar, kar, buz yiki ve deprem yuku gibi statik ve dinamik
hesaplamalarina uygun olmalidir.
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MONTAJ BILESENLERI

» Otomatik kontrol, kumanda, haberlesme,

» Kamera, scada sistemleri,

» Santral uzaktan gilvenligi, kontrol ve kumandasi
yapilarak max. verim saglanir.

L
“
— LD
Solar Tesis 0C Oigme Inverter AC Olgme $ebeke Sayaci Seboke
SOLAR TESIS OTOMASYONU D;h R N
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SOLAR KABLOLAR VE KONNEKTORLER

Kablolar gerilim diisimu hesaplarina ve standartlara uygun kesitte secilir

Insert the male
connector into the

|
‘ ¥
£ | female connector M

EMO Ankara Sb. 24. Donem Yapi Denetim
Komisyonu



SEBEKEYE BAGLI (ON-GRID)
SOLAR CATI SISTEMLERI
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SEBEKEDEN BAGIMSIZ (OFF GRiD)
CATI SISTEMLERI

mihendistan
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PV SISTEMDE KAYIPLAR

m

Do

Golgelenme
%7

Tozlanma

Yansima
%2,5

Spektrum
%1

Istmim
%1,5

g Sicakhk
%4,6
Uyumsuziuk
%0,7
DC Kablo Kaywplan
%1

[ :: inverter

1\

AC kablo Kaywplan
%0,5

sebeke Cikisida Uretilen Enerji
%76,2
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BAGIMSIZ GUNES ENERJI SISTEMi NASIL YAPILIR

Sistemin baglantisi:

Sistemin calisma mantigi oldukca basit. Glnes
panellerinden cikan + ve — uclar sarj regilatorine
takiyoruz. S@Irj regulator cikislarindan aki ve ceviriciye
(inverter) kablo cekerek sistemi kuruyoruz. Calistirmak
istedigimiz cihazlari da aku veya cevirici cikisina takiyoruz.
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