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Study on thermal management of battery packs using phase change materials under cyclic charge—discharge

conditions
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School of Safety Science and Engineering, Chongqing University of Science and Technology, Chongqing

[ Abstract ] This study numerically investigates the phase change evolution and thermal response
characteristics of phase change materials (PCM) in a lithium-ion battery pack under cyclic charge and discharge
conditions, specifically focusing on a 4S4P battery module (14.4 V/19.6 Ah) with varying lateral spacings. This was
achieved by establishing a numerical model utilizing CC-CV charging curves and a battery thermal UDF algorithm.
The research findings indicate that increasing the spacing significantly reduces the peak temperature and postpones
the initiation of PCM liquefaction. Concurrently, the battery temperature rise rate during the second discharge process
markedly increases with decreasing spacing, with a maximum increment of 34%. Larger spacings effectively suppress
the peak temperature in the second cycle and shorten the duration of operation above optimal temperatures.
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