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Abstract: In order to solve the problem of temperature sharp rising and significant thermal difference among
the battery modules of electric vehicles, a study of thermal flow analysis and optimization on battery pack was
carried out. A thermal coupling model with four parts, namely a single cell electrolyte, a positive plate collec-
tor, a negative plate collector and a battery plate was established. A heating transferring model of individual
battery was also established based on Bernardi heat generation rate model; then using Fluent software the heat
generation characteristics of lithium battery monomer in natural convection environment was investigated and

the effect of flow structure on the heat radiation was assessed with an optimized battery pack model. The re-
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sults indicate that the individual lithium battery temperature rises sharply under natural convection, while tem-
perature increment of positive pole core is far higher than that of negative pole core; the inlet structure greatly
influences the velocity field of cooling air and temperature distribution of the battery; and the uniformity of the
battery thermal flow can be significantly improved by reasonably designing the air inlet and outlet positions and
adding a guide plate, which can further enhance the cooling effect.

Keywords: lithium-ion battery pack; new energy vehicles; thermal model; air cooling; guide plate; tempera-

ture field
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Tab. 2 Characteristic parameters of lithium ion battery materials
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