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Test of prototype highly-collimated/low-irradiance solar simulator
for brief optical evaluation of solar concentrator system
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Abstract

For research and development of solar concentrator system such as concentrated
photovoltaic (CPV) system, highly-collimated stable artificial light with wide irradiated area
helps brief evaluation of optical performance. In this study, a prototype highly-collimated/low-
irradiance solar simulator was built and tested. The simulator consists of 400mm diameter
concave mirror, magnifier lens, and Xenon light source. The simulator achieved collimation
within + 0.2° which is slightly smaller than view angle of the sun = 0.27° . The uniformity at
irradiated area of 150 mm and 300 mm square satisfied JIS C 8912 class A and C standard,
respectively. Normalized spectrum was in allowable range although irradiance was low as
1/1000 of AM1.5D standard spectrum. Optical efficiency and acceptance angle characteristic of
a sample Fresnel lens CPV mini-module evaluated by the present simulator well agreed with
that evaluated by outdoor experiment.
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Figl Optical components and configuration of the prototype solar simulator
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Fig2 Optical geometry of the prototype solar simulator
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Fig3 Ray-tracing analysis model of the prototype solar simulator
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