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Abstract

In this study, a commercial PCM, RUBITHERM RT 42, with the melting
temperature between 38-43°C and a thickness of 5 cm was used to absorb heat at
the back of a 250 W polycrystalline solar cell (Ever Exceed EMS 250-156 with an area
of 0.99 m x 1.95 m); to control the module temperature and more generated
electrical power could be obtained. The numerical enthalpy method to predict the
melting phenomenon of the PCM and the solar cell module temperature was
conducted. Over 90% of the numerical results on the module temperature agreed
well with those of the experimental data with £10% error. This paper also found out
the appropriate thicknesses of different commercial PCMs having various melting
temperatures when the solar cell module was used under the clear sky condition of
Chiang Mai. The simulation results showed that the appropriate thickness of PCM with
low melting point was thicker than that with high melting point. It was recommended
the RT42 PCM was suitable to couple with the solar cell for the hot climate like
Thailand. The module temperature of the tested solar cell module with PCM was
lower than that of the unit without the PCM. The maximum temperature difference
was 11 °C and the maximum generated power could be increased around 10% in the
clear sky and partly cloudy days. The absorbed heat during the daytime could be
released to the surrounding ambient in the nighttime and the PCM could be recovered
on the next day.

For long term analysis, the unit costs of electricity of solar cell with and
without PCM were determined under the climate of Chiang Mai were 10.89 and 4.52
Baht/kWh, respectively.



