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Simulation analysis of temperature field of lithium-ion battery based on ANSYS
ZHOU Jianjun

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Lithium—-ion battery is the most widely used vehicle power battery at present. This paper studies SONY — 18650
cylindrical lithium—ion battery, measures the thermal conductivity of anode and cathode materials and the diaphragm, establishes the
three—dimensional model of lithium—ion battery, analyzes it with ANSYS-Workbench finite element software, and simulates the
distribution of battery temperature field at different rates. The results show that under different discharge rates, the temperature
distribution law of the battery is basically the same. The larger the discharge rate is, the higher the temperature rise of the battery is.

The effect of temperature on the thermal conductivity of battery materials can be ignored at low discharge rate, but it cannot be

ignored at high discharge rate.
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Fig. 1 Schematic diagram of experimental device
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Fig. 2 The change chart of thermal conductivity with temperature
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Fig. 3 Cross section diagram of cylindrical lithium —ion battery
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Fig. 4 Disassembly of lithium—ion battery
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Tab. 1 Battery geometry and thermal properties

JRBE/ [ W/ AR/

pm mm (kg-m™) (J-kg™ - K™M)
LiCo0O, 92 53 2 500.0 1269.0
LiCgq 87 53 5 031.0 1437.0
Aluminum 10 55 2 710.0 971.5
Copper 10 57 8 975.6 381.0
Separator 22 59 910.0 1 883.0
Can 300 65 7 800.0 478.0

i FH Geometry #3741 25 Jth A9 = 4EAR AL N
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Fig. 5 Three dimensional model of lithinm—ion battery
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Fig. 6 The meshing of lithium—ion battery
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Fig. 7 Flow chart of ANSYS simulation
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Fig. 8 Temperature field of battery surface under different discharge rate
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Fig. 9 Schematic diagram of thermocouple arrangement
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