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Development of a Hybrid Photovoltaic Module Using Sunlight and Solar Heat
- A Concentrator Photovoltaic Module Assembled with Multi-junction Solar Cells and Thermoelectric Device -

Takeshi TOYODA, Kazuhiro SHIMADA, Yasushi TACHIBANA and Toshiharu MINAMIKAWA

A concentrator photovoltaic (CPV) system under concentrated sunlight was utilized to generate electricity by high-efficiency multi-
junction solar cells. This technology can be beneficiated in both the cost reduction of PV system and improving energy conversion
efficiency by increasing the concentrating magnification, however there are issues with the suppression of heat. With the aim of
improving the recovery efficiency through the conversion of this waste heat into electricity, we developed a CPV system in which a
thermoelectric (TE) device between the solar cells and the heat sink. A several combinations of hybrid photovoltaic module of varying
surfaces area with thermoelectric elements and insulated substrates of appropriate thickness as thermal bonding materials were
investigated. The performance of a CPV module with a focusing Fresnel lens and solar tracking device gave a module conversion
efficiency of 25.2%, where the geometrical concentration ratio was 625 times.
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