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Optimization of Optical Geometry of Prism Array Sheet for Concentrating
Photovoltaic by Using Evolutionary Algorithm
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Abstract

This paper describes an optimization method of solar concentrating optics by using an evolutionary algorithm which
has been developed in order to obtain an exact or approximate optimal solution in a complex system. The optimization
procedure which incorporates ray tracing in the evolutionary algorithm was newly developed with combination of
genetic algorithm and immunity algorithm. The method was demonstrated for optimization of optical geometry of two-
dimensional solar concentrator which consists of prism concentrator and prism array sheet. The results show that the
optical geometry of the prism array sheet was automatically generated and concentrating performance was improved in
generations toward optimal solution. Furthermore, a unique selective concentration, in which incident rays selectively
concentrates to designated section of PV cell surface, was achieved by using the present method.
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