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Analysis of the temperature reduction of
photovoltaic panels using transparent polymers by
radiation cooling method

Abstract: Scientists have always emphasized on reducing the temperature of solar cells
and have used various methods with the aim of reducing the temperature of solar panels,
because high temperature causes damage and various defects in the structure of
photovoltaic panels. Among the effective and important researches that have been carried
out on solar cells with the aim of reducing their temperature and increasing their efficiency,
we can mention the radiation cooling method, which shows that the photovoltaic cell coated
with a transparent layer is better than the bare solar cell. It is more efficient than any
additional layer. In this study, the conventional (commercial) structure of the solar cell was
compared with the coated structures in terms of optics and temperature. This comparison
showed that the coated structures have higher efficiency than the commercial structure. In
this research, three solar photovoltaic structures have been put together, which include 1-
commercial (simple) structure, 2- solar panel with a PDMS layer, 3- solar panel with a PVB
layer. Then to software research and simulation. The radiation and temperature properties
of these three structures were discussed and by comparing them, it was shown that in the
structures with PDMS and PVB, the layering temperature in terms of radiation intensity is
reduced by about 5 and 9 K, respectively, compared to the commercial structure, which is
an indication of the effect of cooling. The radiation of transparent polymer materials has on
these two structures.
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