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Temperature Prediction Model for Square-Case Battery Cells
Based on Thermal Equilibrium Method

LYU Qiao, ZHOU Ping, ZHENG Yuejiu, SHEN Kai

(University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: According to incomplete statistics, spontaneous combustion of electric vehicles most likely
occurred during the charging process, and therefore early warning of temperature rise before thermal
runaway is particularly important. A cell temperature prediction model for square lithium-ion batteries was
constructed for embedded applications. Based on the experimental measurement of thermal physical
parameters for the battery, the thermal equilibrium analysis of the surface and interior of the battery was
carried out separately. Energy conservation equations were established and the meshing of the battery
module was conducted to further construct a three-dimensional temperature prediction model. The simulation
results show that the thermal equilibrium model can predict the temperature of each part of the battery, and
the error of the predicted cell temperature does not exceed 0.35 ‘C, which is important for the battery

temperature prediction under fast charging conditions.
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