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Experimental Study on the Suppress Effect of Biphasic Flow
Water Mist on Thermal Runaway Propagation in Lithium-
Ion Batteries

ZHANG Pei-hong, ZHANG Xin, LI Zi-jian, JIANG Xue

(School of Resources & Civil Engineering, Northeastern University, Shenyang 110819, China. Corresponding
author: ZHANG Pei-hong, E-mail: zhangpeihong@ mail.neu.edu.cn)

Abstract: To suppress the thermal runaway (TR) and its propagation in lithium-ion batteries, a
nitrogen and water mist(NWM) biphasic flow system is constructed. By changing the pressure
and duration of the system, comparing the surface temperature and the volume fraction of flue gas
emitted from the batteries, and analyzing the cooling power of NWM and the heat accumulation
in the battery module, the mechanism and effectiveness of NWM system in suppressing TR
propagation in the lithium-ion battery module are studied. The results show that under the
synergistic effect of NWM cooling the battery module surface and the suffocation mechanism,
duration of the jet fire of the battery module is significantly reduced. Moreover, higher NWM
pressure and longer duration of the system leads to lower peak temperature on the battery surface,
and time intervals for TR propagation between adjacent batteries increases, demonstrating a
significantly enhanced effectiveness of NWM in suppressing the propagation of TR in lithium-ion
batteries.

Key words: lithium-ion battery; thermal runaway (TR) ; nitrogen; water mist; cooling effect;
asphyxiation mechanism
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Fig. 3 The average temperature of battery module
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