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Fig. 1 Solar cell calibration flight system
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Analysis and mitigation of spherical reflection effects on solar cell calibration
using high-altitude balloons
ZHANG Yiqing"*, HUANG Tingshuang', LI Yongxiang', YANG Yanchu"’, XU Guoning" >’

(1. Aerospace Information Research Institute, Chinese Academy of Sciences, Beijing 100094, China;

2. School of Aeronautics and Astronautics, University of Chinese Academy of Sciences, Beijing 101408, China)

Abstract: Accurate calibration is becoming more and more necessary as high-altitude balloons are utilized more

frequently for solar cell calibration. Conventional approaches produce calibration values that are roughly 5% higher

than theoretical values because they only take into account direct sunlight precision and disregard the effect of

spherical reflection. This paper proposes an analysis method for spherical reflection effects, which involves fitting the

sphere’s shape using a third-order Bessel curve and modeling it. The method calculates how the sphere’s reflection

affects the calibration device’s reception of different light wavelengths. 18 solar cells were calibrated at a height of

35000 m using the high-altitude balloon and calibration apparatus that are part of the experimental setup. Both
experimental and simulation results confirm the impact of spherical reflection. Simulation results show that reflection
can increase short-circuit current by up to 9.28%, while experimental data indicate that the actual short-circuit current
is about 5.28% higher than the air mass 0 (AMO) value of standard cells.
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