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Abstract

For the traditional photovoltaic (PV) system which is under a full spectral concentrating condition, only a part of solar energy can
be used by solar cells for PV power generation, the other part is not effective for the PV power generation and can result in temperature
of solar cells increasing. High temperature can reduce the PV transformation efficiency of solar cells. In this study, a concentration
PV/thermal system with beam splitter is proposed, which is composed of a linear Fresnel lens, a concave lens, a beam splitter, solar cells
and a thermal receiver. The selective transmission coating on the splitter is designed to improve the incident condition of the sunlight
on the surface of solar cells and reflect the noneffective part of sunlight to the thermal receiver for recycling. Theoretical analysis of the
PV/thermal system is made and the results show that compared with the traditional concentration PV system, the two-stage transmitted-

reflected concentration spectral beam splitting PV/thermal system has a high efficiency.
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