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Performance Improvement of a Parabolic Solar Cooker in Windy Conditions Using
Protective Layer: Energy and Exergy Analyses
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Abstract

In this study, the effect of using an air flow protective layer on the performance of a parabolic dish solar cooker is studied based on
the energy and exergy viewpoints. During the experiments, the wind speed was 0.1, 2.4, 4.5, and 6.3 m/s. Moreover, the solar cooker
was utilized to boil 4 kg and 6 kg of water in windy conditions. The investigated parameters include water temperature, output
power, output exergy, energy efficiency, and exergy efficiency. According to the results, the solar cooker cannot boil 4 kg of water
at a wind speed of 6.3 m/s. However, using the protective layer can tackle this issue, and water reaches its boiling point in 105 min.
In the experiment with a wind speed of 4.5 m/s and a water mass of 4 kg, the average output power and exergy of the solar cooker
are 224.4 W/m2 and 22.9 W/m?2 in the case without the protective layer. These increase by 22.8% and 26.6% using the protective
layer, respectively. In addition, the effect of using the protective layer on the energy and exergy efficiencies of solar cooker enhances
when wind speed and mas of water rise. In the experiment with a wind speed of 4.5 m/s and a water mass of 4 kg, the energy and
exergy efficiency of the solar cooker increase about 4.6% and 0.6% by the use of the protective layer. If the mass of water rises to 6
kg, these improvements will be 9.6% and 1.1% in order.

Keywords: Solar Energy, Parabolic Solar Cooker, Wind Speed, Protective Layer, Energy Analysis, Exergy Analysis.
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