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A systematic measurement error analysis of heat generation of battery by
discharging for spacecraft

WANG Yalong, SUN Tengfei, WANG Shuai, YANG Juhan, ZHU Qiyin
(Beijing Key Laboratory of Space Thermal Control Technology, Beijing Institute of
Spacecraft System Engineering, Beijing 100094, China)

Abstract: For the heat generation of battery by discharging, the measurement accuracy could affect the
thermal control design and the work temperature of the battery in orbit directly. In this paper, the vacuum
adiabatic measuremeat method is used to analyze the heat leak of the test system, and a revision model is
developed. And the measurement errors of the heat generation from an analogue battery are studied, and the
solutions to improve the measurement accuracy are proposed. The experimental results show that the
measurement error is less than 6% when the power of the heat generation is between 2~25 W and the
discharging time is longer than 1h, and it decreases with the increase of the power. When the power is beyond 10
W, the error is less than 3%, which meets the engineering requirements. It is meaningless to measure a mini-watt
battery, whose absolute value of power of heat generation is less than 0.5 W, since the measurement error will be
relatively large yet.
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Fig. 1 Schematic diagram of the test facility
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Table 1 Systematic heat leak at different temperatures
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Table 2 Measurement error of the test instrument
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Table 3  System error at different powers

IO | OsdW Quw/W__ | W14 B/ °C | B I/ °C | AR Ta)/h | IR 22 /% | BRI 1R 72/%
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T 2 (80%DOD) 345 19.2 35.0 72 5.27 6.48
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