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Abstract

The power generation efficiency of photovoltaic (PV) plates is closely related to the operating
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temperature. In this research, passive radiation cooling coating was used to modify PV modules,
reduce the operating temperature of PV plates, and improve the power generation efficiency. After
experimental method and simulation model prediction, it was found that the operating tempera-
ture of PV modules was reduced significantly by the passive radiation cooling coating. The front,
side, back, and metal frame temperatures of PV modules were decreased by about 10°C, 14°C, 13°C,
and 16°C, respectively. By reducing the operating temperature, the efficiency of PV plate power
generation was improved by approximately 4.5%. It can be seen that the passive radiation cooling
coating has certain feasibility for improving the power generation efficiency of photovoltaic
plates.
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Figure 1. Steps of power generation efficiency prediction method
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Figure 2. Structure of the DARNN model
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Table 1. Temperature comparison of the PV plate components between experimental group and control group
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Table 2. Total generated power and the daily generated power per square meter
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8 H 7350.96 918.87 28,006.56 875.21
9H 6810.28 851.29 25,966.94 811.44
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Table 3. The enhancement of the power generation efficiency caused by the passive radiation cooling coating
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