Lithium 1on battery thermal safety and prevention measures

Qingsong Wang™, Jiajia Yan, Haodong Chen
University of Science and Technology of China, State Key Laboratory of Fire Safety, No.443, Huangshan Road, Anhul
Province, Hefel 230026, China. * pinew@ustc.edu.cn

Introduction: Lithium 1on battery(LIB) safety
problem has attracted the whole world’s attention
especlally after the explosion of Samsung Galaxy
Note 7. This work mainly deals with the study of
gestation conditions, occurrence characteristics
and prevention measures of the battery fire,
Including the heat generation, thermal abuse
model and battery thermal management system.
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Figure 1. Thermal runaway caused fire of lithium 1on batteries.

Method: A thermal abuse model was proposed to

predict the thermal runaway of battery, which .

coupled the 1D electrochemical model and 3D
thermal model, especially considering the
material decomposition heat(Q.,,).
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In addition, a composite board based battery
thermal management system(BTMS) was put
forward In this work, which contains a heat
conducting shell, an insulation panel and phase

change material (PCM).
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Figure 2. The schematic of the Li-1on battery thermal
management system.
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Results: This work reveals the heat
generation of LIB during the dynamic
cycling and predicts the thermal runaway
of Dbattery. Furthermore, the proposed
BTMS can effectively improve the heat
dissipation capability and the heat-
Insulation capability of the battery pack.
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Figure 3. The comparison of temperatures under the
natural cooling condition with different current rates.
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Figure 4. Thermal runaway of (jstribution of BTMS at the
50Ah lithium titanate battery. end of 3 C discharge.

Conclusion: The simulation results of heat
generation of LIB agree well with the
experimental data. The thermal abuse model
coupled with the material decomposition heat
can be used to predict the thermal runaway of
LIB. The proposed BTMS will be further

studied 1n the future.
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