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Abstract: With the energy system composed of flexible solar cell modules and energy storage battery packs, near
space vehicles can fly and reside in near space for a long time, and complete tasks such as ground observation, wireless
communication, and military reconnaissance, therefore, they have been one of the hot spots in the development of
aerospace field all over the world. However, the solar cell module energy conversion efficiency is only about 20% , and
most of the solar energy is converted into heat after being absorbed. If this part of heat conduction is transferred to the
interior of an airship, the airflow in the airship will be turbulent, which will increase the difficulty in controlling the
attitude of the airship, and the thermal stress caused by the temperature increase may even damage the flexible solar
cell modules. In this paper, the working conditions of solar cell modules on the stratospheric airship skin are simulated,
and the module structure model and the mathematical model for heat transfer are established. The obtained temperature
field and stress field distributions are of guiding significance for the structure optimization and working status mastering
of solar cell modules for airships.
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Fig.1 Schematic diagram of solar cell module structure
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Fig.2 Thermal environment of airships in stratosphere'""
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Fig.3 Test results of the spectrophotometer for the
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Fig.4 Simplified model and temperature setting diagram
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Fig.5 Temperature distribution
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Fig.6 Temperature distribution field of the solar cell
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Fig.7 Diagram of transient simulation parameter setting
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Fig.10 Deformation overall side view
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