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Design of Uniform Concentration Non—imagining Fresnel Lens
by Using Evolutionary Algorithm

| H5 s
Noboru YAMADA Taro NISHIKAWA
Abstract

This paper describes the result of optical design of a non-imaging Fresnel lens for concentrating
photovoltaic. An Evolutionary algorithm(EA), which has been originally developed to obtain optimal
solution for complex systems, was employed to design the optical geometry of a unique Fresnel-type lens
which yields the uniform concentration flux onto photovoltaic cell. The design procedure which
incorporates ray tracing in the EA was used with combination of genetic algorithm and immunity algorithm.
The results show that the evolutionary algorithm automatically created optical geometry of Fresnel-type lens
which achieves better uniform concentration flux onto the photovoltaic cell than the conventional non-
imaging Fresnel lens. The results also show that the EA makes it possible to design a wavelength-selective

uniform concentration Fresnel-type lens.
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