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Experimental Study of the Performance of a Photovoltaic System Equipped with an
Innovative Intelligent Cooling System under Surface Soiling Effects

Ehsan Mehrabi Gohari Department of Mechanical Engineering, Technical and vocational university, Tehran, Iran

Abstract

In this research, the performance of a photovoltaic system equipped with a new smart spray cooling system is investigated in the hot
and dry climate of Kerman. The aim of this study-is to evaluate the simultaneous effect of cooling and surface contamination on the
electrical performance of the panel and to investigate the possibility of reducing water consumption. The results show that cooling
reduces the panel temperature from 65 to 47 degrees Celsius and increases the electrical efficiency from 15 to 19 percent. Also, in
contaminated conditions, activating. the cooling system increases the output power from 200 to 240 watts, equivalent to 20 percent.
Increasing the surface contamination coefficient from 0 to 0.4 also reduces the output power from 300 to 180 watts. The closed
circuit of the system.allows for the return and reuse of water and limits water consumption. Also, the initial economic evaluation
shows that the increase in production power can compensate for the pump energy consumption and improve the net power of the
system. The results of this research introduce smart spray cooling as an effective and water-efficient method for increasing the
efficiency of photovoltaic panels.in hot and polluted areas.

Keywords: Phatovoltaic system, smart cooling, Surface pollution, Energy efficiency, Thermal management, Experimental study
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