OZET/ABSTRACT

Bu calismada, fotovoltaik panellerin birlesik parabolik yogunlastirici (CPC) reflektorler ile birlestirildigi bir sistemde PV
lizerinde olusan sicakhigin sistem verimi (izerine etkisi incelenmistir. Oncelikle literatir calismasi yapilmis ve piyasa da
var olan yodunlastiricilar arastinlmistir. Ayrica galismada PV sistemlerin yapisi ve fiziksel 6zellikleri ele alinmistir. Non-
imaging sistemler CPV sisteminde yogunlastirici reflektérler olarak kullanilmistir. Fortran programinda CPC-PV, V-
trough-PV ve CHC-trumpet PV sistemlerinin isi akisi dagihmina karar vermek igin iki boyutlu Ray tracing analizi
yapilmistir. Yapilan analiz sonucunda isinimin farkl gelis acilarina bagli 1si akisi degerleri alinmis, yine Fortran
programinda olusturulan iki boyutlu PV moddiliine uygulanarak sicakligin bu sistemler tizerine etkisi nimerik olarak
incelenmistir. Sicakligin etkisini azaltmak igin sisteme su sogutma ydntemi uygulanmistir. Elektrik performanslari,
uniformluk ve sicaklik dikkate alinarak degerlendirilmistir. CPC, yalnizca glines isinlarinin normal gelis agisi etrafinda
cogunlukla esit aydinlatma saglamistir. Diger taraftan, V-trough ve CHC-trumpet geometrileri, oldukga uygun
istklandirmalarla oldukga benzer 6zellikler gdstermistir. CPV-PV sisteminde ortalama sicaklik 303-304 K, V-trough-PV
sisteminde ortalama sicaklik 297-304 K ve CHC-tumpet-PV sisteminde 299-304 K arasinda dedismektedir. CPC-PV, V-
trough-PV ve CHC-trumpet-PV sistemler igin sirasiyla minimum verim degerleri %14,3, %14,5 ve %14,6 iken
maksimum dederleri ise %14,5, %15 ve %14,9 oldugu gérilmektedir. CHC-trumpet reflektoriin V-trough veya CPC
sistemininkiyle ayni yogunlastirma oranina ulasmasi igin neredeyse normal sistemin yari boyutuna denk gelmektedir.
CHC sistemi oldukga diizglin bir aydinlatmaya sahiptir ve yansitici ylizey alani basina gug gikisi bakimindan diger CPV
panelleri ile karsilastirildiginda daha iyi bir performans géstermektedir.

In this study, the effect of temperature on PV system efficiency was investigated in a system where photovoltaic panels
were assciated with compound parabolic concentrator (CPC) reflectors. Firstly, literature studies were conducted and
concentrators existing in the market were investigated. In addition, the structure and physical characteristics of PV
systems are also discussed. Non-imaging systems were used as reflectors in the CPV system. Analysis of CPC-PV, V-
trough-PV and CHC-trumpet PV systems was performed in the Fortran program. As a result of the analysis, the heat
flux values related to the different incident angles of the radiation were taken and the effect of the temperature on
these systems was studied numerically by applying it to the two dimensional PV module generated in Fortran program.
Water cooling system has been applied to reduce the effect of temperature. The electrical performances were
evaluated by taking into account the uniformity and temperature. CPC provides mostly uniform illumination only
around the normal incident angle of solar rays. On the other hand, V-trough and CHC-trumpet geometries show quite
similar characteristic with reasonably uniform illuminations. The average temperature in the CPV-PV system is 303-304
K. The average temperature in the V-trough-PV system is 297-304 K and the CHC-trumpet-PV system is 299-304 K.
For the CPC-PV, V- trough-PV and CHC-trumpet-PV systems, the minimum efficiency values are 14.3%, 14.5% and
14.6% respectively, while the maximum values are 14.5%, 15% and 14.9% respectively. CHC-trumpet reflector needs
almost as half size as that of V-trough or CPC system to attain similar concentration ratio. CHC system has quite
uniform illumination and shows a better performance compare to the other CPV panels in terms of the power output
per reflector surface area.



