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Electrochemical Thermal Model Based Research for Electrochemical Performance of Lithium
Ion Batteries
Jia Ming, Tang Yiwei, Cheng Yun, Du Shuanglong, Li Jie
(School of Metallurgy and Environment, Central South University, Changsha City, 410083, China)
Abstract: An electrochemical-thermal coupling model for lithium ion batteries was developed to
investigate the discharge process of a LiFePO4 /Graphite battery. The variation of
electrochemical reaction rate at different sites of positive or negative electrode was studied. The
simulated results showed that the electrochemical reaction rate within the cell was changing with
the location and time.
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Figure 1: Fig.1 Schematic diagram of electrochemical thermal coupling model



3.8 | = 1C SEHE
e F 1C HHME

2= A 5C sEE
34l 5C i E

32[
30

RNV

28|
26
24
22
20 | 1 " 1 " 1 " 1 " 1 " 1
4 6
A E/AR

Figure 2: Fig. 2 Different discharge rate (1 C, 5 C) validation
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Figure 3: Fig.3 The distributions of electrochemical reaction rate at different time during the
discharge at 1 C rate
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