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Modeling the effect of solar radiation on the performance of direct evaporative coolers
and evaluating the effectiveness of common sunshades

A. Omidvar
H. Shayani
A. Rezaei

Department of Mechanical Engineering, Shiraz University of Technology, Shiraz, Iran
Department of Mechanical Engineering, Shiraz University of Technology, Shiraz, Iran
Department of Mechanical Engineering, Shiraz University of Technology, Shiraz, Iran

Abstract

The use of sunshades is one of the methods that is sometimes recommended to improve the performance of direct evaporative
coolers. So far, limited research has been done on the role of sunshades in reducing water consumption and increasing the efficiency
of swamp air coolers. In this paper, a simplified practical model is presented to simulate the performance of direct evaporative air
coolers under non-adiabatic conditions. The performance of the proposed model is validated against experimental data in conditions
where the air cooler is affected by solar radiation. The results showed that by eliminating the effect of solar radiation, the cooling
efficiency of the cooler would be improved by about 5%, and water consumption will be reduced up to 6.5%. Finally, the
effectiveness of four different common sunshades was evaluated and compared. Results indicated that using the sunshades of the
same size with the roof plate of the air cooler has a negligible effect. It was also found that the dimensions of the sunshades should
be at least twice the dimensions of the cooler’s roof plate. Sunshades with diagonal edges have much better performance.

Keywords: Evaporative cooling, Swamp cooler, Solar radiation, Sunshade, Water consumption, Energy saving.
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