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Study on cooling characteristics of solar cells using LiCl-based encapsulated
hygroscopic medium
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(School of Energy and Power Engineering, Northeast Electric Power University, Jilin 132012, Jilin, China)

Abstract: The evaporation of water in hygroscopic media can lower the operating temperature of solar cells.
However, salt leakage results in a decrease in adsorption capacity, which in turn reduces the cooling temperature
and shortens the cooling duration. In this study, LiCl-loaded carbon felt was encapsulated in a superhydrophobic
polytetrafluoroethylene membrane. This configuration prevents the leakage of the hygroscopic medium. Under one—
sun illumination, it reduces the surface temperature of the solar cell by 10.7 °C and the backsheet temperature by
11.8 °C. This increases the power output by 10.4 mW and improves the photoelectric conversion efficiency by 7.8%.
Additionally, under outdoor conditions of cloudy and sunny days, it achieves an average temperature reduction of

5.2 and 7.1 °C, respectively.
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Fig. 1 Schematic showing the structure and working principle

of the ECS
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Fig. 2 Diagram of the experimental set—up
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Fig. 5 Comparison of output performance of solar cells
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Fig. 7 Outdoor experiment set—up
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