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Comparative Analysis of Real Fires for Electric Vehicles and
Gasoline Vehicles
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Abstract

Recently, the demand for electric vehicles has increased rapidly as eco-friendly vehicles to regulate exhaust gas emissions. However,
fire accidents related to electric vehicles are also occurring frequently. In the present work, to design a fire suppression plan for
electric vehicles, a comparison of electric and gasoline vehicles has been demonstrated through real fire experiments. Temperature
measurements have been performed using a heat flux sensor to understand the characteristics of each fire. At the peak of fire,
the maximum temperature was measured to be about 1,390 C or higher. Further, it was confirmed that gasoline vehicles exhibit
higher temperature gains than electric vehicles.
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Fig. 1. Electric-Battery-Powered Vehicle Internal Structure

Table 1. Technical Specification of the Vehicles
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) . . Dimensions .
Test vehicle Drive powertrain layout - - Gross weight
Length Width Height
Electric-battery-powered vehicle Front motor/front drive 3,595 mm 1,595 mm 1,700 mm 1,185 kg
Gasoline -powered vehicle Front engine/front drive 3,595 mm 1,595 mm 1,700 mm 1,040 kg

Table 2. Test Vehicle Conditions

. . Amount of fuel Charge ratio . . ..
Test vehicle Door windows . . Ignition location Ignition source
in fuel tank of LiB
Electric-battery- Right-
eetrie=ba e'ry Closed - 100% gnrear 2 L of kerosene fuel
powered vehicle soft bumper
Gasoline Right-rear
' . Closed 3 L of gasoline - & 2 L of kerosene fuel
-powered vehicle soft bumper
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Fig. 2. Experimental Configuration of the Weighing Platform
Used to Measure the Mass Loss and the Mass Loss Rate of
the Burning Test Vehicle
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Fig. 3. Experimental Configuration of Radiant Heat and Heat
Flux Sensors Around the Test Vehicle
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Fig. 4. Burning Process Picture of the Gasoline-Powered Vehicle
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Fig. 5. Burning Process Timetable of the Gasoline-Powered Vehicle
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Fig. 6. Burning Process Picture of the Electric-Battery-Powered
Vehicle
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Fig. 7. Burning Process Timetable of the Electric-Battery-Powered
Vehicle
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Fig. 8. Outside Temperature Data According to Time of Combusion
of Gasoline-Powered Vehicle
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Fig. 9. Inside Temperature Data According to Time of Combusion
of Gasoline-Powered Vehicle
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Fig. 10. Inside Temperature Data According to Time of Combusion
of Electric-Battery-Powered Vehicle
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Fig. 11. Compasion of Outside and Inside Temperatures between
Gasoline and Electric-Battery Vehicle
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Fig. 12. Burning Process Timetable of the Gasoline and Electric-Battery
Vehicle
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