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Research on Thermal Management System of
UAV Charging Compartment Based on Flat Plate Micro Heat Pipe Array
Li Wenzhou Tang Yida LiuYulu Liu Yong
( Southwest University of Science and Technology, Mianyang, 621010 )

[ Abstract] Aiming at the long charging time and even safety problems caused by the high charging temperature of UAV
lithium battery, a thermal management system based on flat micro heat pipe array is proposed. In this paper, a UAV lithium battery
is modeled and verified. The effects of heat pipe condensing end temperature, ambient temperature and humidity, air domain
thickness and charging rate on the heat dissipation characteristics of the battery at different stages are analyzed. The simulation
results show that in the cooling stage, the ambient temperature has little effect on the temperature field of the battery, and the
temperature of the heat release end of the micro heat pipe and the thickness of the air domain have a great influence. In the charging
stage, the battery temperature can be effectively controlled at different charging rates of 1c, 2c and 3c.When the charging rate is 3c,
the maximum temperature of the battery is 36.98 °C, and the battery temperature can be maintained in the appropriate temperature
range of 20-45 °C during the charging period, which can effectively reduce the attenuation of battery life.

[Keywords] Unmanned air vehicle; Lithium battery; Flat micro-heat pipe array; Thermal management system; Charging rate
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