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Abstract: Power generation and energy storage integrated power systems are composed of flexible thin GaAs solar
cells, thin film lithium batteries (TFBs) , and flexible management circuits. They not only can be used as portable
emergency power supply, but also can be combined with unmanned aerial vehicles, convenient electronic devices,
wireless sensor network nodes, etc. to achieve energy self-sufficiency and meet the diversified application requirements
of energy system related equipment, such as all-weather, long time, and modularization. However, in actual
application, the energy conversion efficiency of the system is only about 30% , most energy will be dissipated as heat
after being absorbed by the solar cells, and the TFBs will release heat during charging. In power generation and energy
storage integrated power systems, the flexible solar cells and TFBs are combined in the form of bonding. Since the
thermal expansion coefficients of the materials of different layers of the film are different, the heat generated will lead to
thermal stress, which will separate the boned material and even damage the whole power system. In this paper, a

power system structure model and a mathematical heat transfer model are established based on the simulation of the
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working conditions of the flexible system on the moon surface, and the distributions of the temperature field and the

stress field of the power system with different structures are obtained. The obtained results are of guiding significance

for the structure optimization and the working status mastering of power generation and energy storage integrated

power systems.

Key words: flexible; solar cell; thin film lithium battery (TFB); integrated power system; stress simulation
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Fig.1 Schematic diagram of integrated power system
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Fig.3 Absorption rate curve of GaAs cell
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Fig.7 Equivalent stress results of the GaAs cell layer in different schemes at extreme ambient temperatures (unit: Pa)
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