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Abstract

In recent years, generation of electricity through photovoltaic power plants has developed rapidly. The availability of
sunlight and the appropriate return on investment are two important factors in the impressive growth of photovoltaic (PV)
power plants. Unfortunately, increase in PV cell temperature is one the main defects of them and it has a significant
negative effect on the electrical efficiency of PV panels. In this paper, using paraffin as phase change material (PCM) on
the performance of photovoltaic cells has been investigated experimentally. The material has melting point of about 58°C.
Also, the effect of airflow at two different velocities of 2 and 4 km/h in presence of paraffin have been tested, too. To
have a better management on performing the tests, a solar simulator was used. Results showed 13-16°C decrease in PV
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temperature for the three modified cases, in comparison with the conventional one. Moreover, the effect of mentioned
temperature reduction on both electrical efficiency and output power were also studied. Finally, the environmental effects
of commissioning a 10-kW PV power plant were checked by using RETScreen software. Accordingly, the annual
reduction of carbon dioxide (CO,) emission is estimated for all considered cases.

Keywords: Photovoltaics, Phase change materials, Electrical efficiency, Solar energy, Environment
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[29] 189 22-24 Paraffin C13, C14
[30] 170 22-26 RT25
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[24] 210 2711 n-Octadecane
[25] 1259 25/8 Mn(NOs)2 . 6H20
[26] 12712 22 PEG 600
[27] 188/34 29 CaClz . 6H20
[28] 103125 22-24 Coconut oil
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