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Thermal behavior of square lithium-ion batteries based on lumped model
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2. School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China;
3. Fujian Edgelion Power Technology Co., Ltd., Fuzhou 350000, China)

Abstract; To address the problems of complex electrochemical heat generation mechanism of lithium-ion bat-
teries and multiple parameters of thermal analysis modeling, the idea of lumped model was introduced to estab-
lish a minimal parametric heat generation model for single square battery. The thermal parameters of the battery
were identified through a large number of experiments and data analysis, and a lumped model of the thermal
behavior based on real physical parameters was obtained. Comparing the experimental data and simulation re-
sults of the temperature field of single battery at different discharge rates, it is found that the errors of the
lumped model for the prediction of the battery surface temperature are all lower than 0.55 °C and the error rate
is less than 1.94% under 0.2C, 0.5C and 1C constant current discharge conditions, which meets the require-
ment of actual engineering prediction accuracy. This study can provide some credible references for the analysis
of the thermal behavior of commercial lithium-ion batteries.

Keywords: single square lithium-ion battery; thermal modeling; lumped model; thermophysical parameter;
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