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Effect of thermal radiation in space on photovoltaic cell

LI Xiao-jiang' , YANG Ye-wei’, LI Bei-bei’ ,ZHANG Dong-lai’
(1. Company of Postgraduate Management ,the Academy of Equipment,Beijing 101416, China;
2. State Key Laboratory of Laser Propulsion & Application,the Academy of Equipment,Beijing 101416, China)

Abstract:On basis of the thermal radiation equilibrium principle, and considering the relations between laser power
density , photovoltaic cell temperature and photoelectric conversion efficiency,the thermal radiation equilibrium model
of photovoltaic cell under space thermal radiation is established. By using this model, the effect of laser power density
and photoelectric conversion efficiency on the cell temperature can be analyzed. By correcting the original photoelectric
conversion efficiency model from the temperature ,a new model is obtained. Based on the thermal radiation equilibrium
model and modified photoelectric conversion efficiency model , the relations between laser power density, cell tempera-
ture and photoelectric efficiency can be analyzed by using MATLAB software. The simulation results show that, with
the increase of laser power density, the cell temperature will keep rising, but the photoelectric efficiency and output
power density will firstly increase and then decrease. And the cell temperature in daytime is higher than at night,and
the photoelectric efficiency in daytime is lower than at night.
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Fig. 2 Laser irradiating photovoltaic cell
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Fig. 3 Influence of temperature on output characteristics
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Fig. 4 Heat balance model of LEO satellite photovoltaic array
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