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APPLICATION AND EXPERIMENT OF COMPOUND PARABOLIC
CONCENTRATOR (CPC) IN PHOTOVOLTAIC / THERMAL
SOLAR SYSTEM

Xiao Lixian, He Yongtai
(Department of Physics and Electron Science , Chuxiong Normal University, Chuxiong 675000, China)

Abstract: In order to study the application characteristics of compound parabolic concentrator (CPC) in photovoltaic /
thermal solar system, the heat transfer mechanism of the CPC-PV/T collector was analyzed, and the theoretical model of
the CPC-PV/T solar system was established. The photo-thermal and photoelectric conversion characteristics of the system
were studied based on the theoretical model. The results show that the application of CPC in the PV/T system can
significantly improve the photoelectric conversion efficiency of the PV/T system but also reduce the heat transfer
performance of the system to a certain extent. In addition, the prototypes of the non-concentrating PV/T solar system and
the CPC-PV/T solar system were designed in this study. Moreover, the photo-thermal and photoelectric characteristics of
two prototypes were tested and compared. The thermal efficiency and output power efficiency of the CPC-PV/T system
were 39.6% and 5.4%, respectively, while that of the non-concentrating PV/T system were 44% and 4.1%, respectively.
The experimental results are consistent with theoretical analysis.

Keywords: compound parabolic concentrators (CPC) ; photovoltaic/thermal (PV/T) system; photo- thermal

characteristics ; thermal efficiency; photoelectric characteristics



