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Radiant Heat Transfer Analysis in Heat Collector for Hybrid and Solar Power Generation
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In this paper, we analyzed radiant heat transfer in a heat collector, considering wavelength dependence,
to hybridize photovoltaic and solar thermal power generation. Optical multilayer film that separates the
transmitted and reflected wavelength ranges to achieve hybridization is attached to solar panels. We
implemented the wavelength dependence of the reflectance of the multilayer film, the absorption rate of
the heat collecting part, and the reflected light concerning the solar orbit. We analyzed the unsteady
temperature distribution of the heat collecting part by coupled analysis of ray tracing and radiant heat
transfer analysis. The temperature of the heat collector is affected by the absorption coefficient of the
reflector and the surface of the heat collector, energy loss due to reflectance, and wavelength limitations
when an optical multilayer film is attached to the solar cell.
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