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Comparative of the Fire Suppression Characteristics of Low-pressure Carbon Dioxide and
Conventional Extinguishing Agents on Lithium-ions Batteries
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(1. School of Electrical & Information Engineering, Changsha University of Science & Technology, Changsha 410114, China;
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Abstract: In recent years, frequent fire accidents caused by thermal runaway of lithium-ion batteries have seriously re-
stricted the application and development of lithium batteries in energy storage and other fields. COz has good insulation
performance and is suitable for fire extinguishing of electrical equipment. In this paper, a method of suppressing fire
caused by thermal runaway of lithium battery using low-pressure(L-P) stored low-temperature CO2 was proposed. A
comparison study of suppressing the fire of 135 Ah lithium batteries by L-P CO», high-pressure (H-P) CO2, HFC-ea, and
water mist was conducted. When using 12~15 kg of extinguishing agents and a spraying time of 37~38 s, all extinguish-
ing agents could extinguish lithium battery fires. It was discovered that the extinguishing time of L-P CO2 was similar to
that of H-P CO2 which was longer than that of HFC-ea (5 s) but shorter than that of water mist (23 s). Compared with the
temperature difference between the battery surface before and after the extinguishing agent injection, the cooling effect of
L-P CO2 was better than those of H-P CO2 and HFC-ea, and was close to that of water mist. The fire extinguishing mech-
anism and heat exchange of various fire extinguishing agents was analyzed. L-P CO> extinguished flame mainly through
asphyxiation, isolation and cooling effect. At the same time, because of the high vaporization heat and strong heat absorp-
tion performance of L-P COy, it had a good effect of restraining the thermal runaway of the battery. The results show that
L-P CO2 combines good fire extinguishing and cooling to suppress thermal runaway of lithium battery, and it has broad
application prospect in lithium battery fire prevention and control.

Key words: lithium battery; energy storage; low-pressure CO2; extinguishant; extinguishing time; temperature difference
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