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Abstract

Amid growing global damage due to abnormal weather caused by global warming, the
introduction of eco-friendly cars is accelerating to reduce greenhouse gas emissions
from internal combustion engines. Accordingly, many studies are being conducted in
each country to prepare for the explosion of hydrogen fuel in semi-closed spaces such
as tunnels and underground parking lots to ensure the safety of hydrogen-electric
vehicles. As a result of predicting the explosion pressure of the hydrogen tank using
the equivalent TNT model, it was found to be about 1.12 times and 2.30 times higher
at a height of 1.5 meters, respectively, based on the case of 52 liters of hydrogen
capacity. A review of the impact on the human body and buildings by converting the
predicted maximum explosive pressure into the amount of impact predicted that all
predicted values would result in lung damage or severe partial destruction. The
predicted degree of damage was applied only by converting the amount of impact
caused by the explosion, and considering the additional damage caused by the
explosion, it is believed that the actual damage will increase further and safety and
disaster prevention measures should be taken.
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Fig. 1. Monogram of overpressure - impulse
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Fig. 2. Schematic diagram and mesh generated for simulation
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Fig. 3. Explosion pressure by parking lot height
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Fig. 4. Explosion pressure for H, tank volume
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Table 1. Maximum over pressure and impulse (converted value)

H, tank volume
52 liter 75 liter 156 liter
Max. over pressure (kPa) 225 252 517
Max. impulse (Pa - s) 2,979.7 3,129.4 4,078.8
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Fig. 5. Comparison for over pressure - impulse
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