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Abstract

Domestic eco-friendly vehicles currently account for 5.8% of the total registered
vehicles in Korea. Hydrogen vehicles, one of the representative eco-friendly vehicles,
have grown rapidly as they have been expanded to the market based on the government’s
policy to boost the hydrogen industry. Therefore, it is time to expand the safety review
of hydrogen vehicles in various directions according to the increase in supply. In this
study, the effect of internal heat damage was analyzed when a jet flame was generated
by a hydrogen car in a road tunnel. It was simulated using Fluent, and the amount of
jet flame injection was selected in consideration of the hydrogen tank capacity of
commercial hydrogen vehicles for road tunnels. In addition, the study was conducted
with the direction of the jet flame and the nozzle distance from the tunnel wall as
variables. From the results, when the jet flame erupted in the road tunnel, high radiant
heat emission of more than 20 kW/m?” was generated in most areas within =5 m in the
longitudinal direction based on the vehicle (spray nozzle) and 5 to 7 m in the lateral
direction based on the adjacent tunnel wall.
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Table 1. Analysis conditions based on hydrogen car accident scenarios in road tunnel

Case Distance between tunnel Nozzle direction of TPRD Note
wall and nozzle (m)
Tunnel wall
1 2 e .
(side direction) .
Nozzle height : 1.345 m from ground
) 4 Tunnel wall
(side direction)
3 i Ground Distance between tunnel wall and car : 2 m
(downward direction) Nozzle height : 0.42 m from ground
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Fig. 1. Mass flow rate of hydrogen released from hydrogen tank during jet flame
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Fig. 2. CFD geometry according to analysis case
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Fig. 3. Temperature distribution by Jet flame from TPRD nozzle of FCEV in road tunnel (Case 1, 2)
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Fig. 4. Coordinates relative to the position of the jet flame
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Fig. 6. The maximum influence range of the heat flux generated by the jet flame
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Fig. 7. Temperature and heat flux distribution generated by the jet flame in Case 3
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