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Abstract Countries worldwide have been expanding the supply of electric vehicles as part of their
eco-friendly policies to overcome the increasing environmental problems such as global warming and
air pollution. Subsequently, electric vehicle fires also continue to increase in proportion with the number
of electric vehicles. But, there is insufficient research conducting fire experiments to understand the
characteristics of electric vehicle fires. Hence, this research conducted a fire test on an electric vehicle
to derive its fire characteristics. In addition, this research compared the fire characteristics of adjacent
electric vehicles such as the ones in parking lots. This comparison was performed by deriving the fire
characteristics of two electric vehicles placed 0.5 m apart. Subsequently, the exothermic reaction was
found to have accelerated as the battery was exposed to high temperatures or flames. This study also
found that accidents can occur in adjacent electric vehicles due to multiple explosions caused by the
fire. Further, we plan to use this study to develop equipment and countermeasures necessary for fire
suppression in electric vehicles. We also plan to conduct additional research in the future to develop

techniques for predicting fire patterns based on experimental data.
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Fig. 1. Electric Vehicle Market: XEV Sales Estimates,
Global, 2020-2025
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Table 1. Korea's eco-friendly vehicle supply plan

Division 2020 2025 2030
B\?;f&eieg%c 135,000 | 1,130,000 | 3.000,000
Efizfﬁhﬁg) 11,000 200,000 | 850,000
Hvyfgjilf(ﬁg;‘: 674,000 1,500,000 | 4,000,000

Total 820,000 2,830,000 7,850,000
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Fig. 2. Trends in Electric Vehicle Fires
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Fig. 3. Fire while driving
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Fig. 4. Fire scene of electric bus(2016)
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austria at high speed and started a fire(2017)
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Fig. 6. Fire was intense and damaged the owner’s
house(2018)
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Table 2. Specifications of tested cars

Division Description
B Power 330V Lithium ion polymer
artery Capacity 16.4kWh
Type Electric motor
Powertrain Max power 50.0Kw
Max torque 167.0Nm
Overall Length 3,595mm
. . Overall Width 1,595mm
Dimensions -
Overall Height 1,710mm ® Thermacouple Wind break
Wheel Base 2,520mm sccw T U—W'
N e
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Fig. 8. Experimental set-up for the fire tests on a vehicle
(A: 1 Car, B: 2 Cars)
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Table 4. Battery explosions of recorded by cameras
(A: 1 Car)

Stage Camcoder Thermo-Graphic Camera

Primary

Secondary

Tertiary
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Table 6. Battery explosions of recorded by cameras
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