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THE NUMERICAL SIMULATION OF HYDROGEN DIFFUSION
FOR THE HYDROGEN LEAKAGE IN TUNNEL

Hyuk Jin Ahn' Jae Hyuk Jung; Nahmkeon Hur,® Moon Kyu Lee® and Geejoong Yong*

In the present study, a numerical simulation for the diffusion of hydrogen leakage of FCV(Fuel Cell Vehicle)
in a tunnel was performed to aid the assessment of risk in case of leakage accident. The temporal and spatial
distributions of the hydrogen concentration around FCV are predicted from the present numerical analyses.
Flammable region of 4-74% and explosive region of 18-59% hydrogen by volume was identified from the present
results. Factors influencing the diffusion of the hydrogen jet were examined to evaluate the effectiveness of tunnel
ventilation system for relieving the accumulation of the leaked hydrogen gas. The distribution of the concentration
of the leaked hydrogen for various cases can be used as a database in various applications for the hydrogen
safety.

Key Words : <=2~*Al(Hydrogen Leakage), <=2~ H(Hydrogen Diffusion), 4+ 8HCFD, Computational Fluid Dynamics),
73 #87)(Forced Ventilation)
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Fig. 2 Schematic diagram of the CFD simulation for the
hydrogen diffusion with two jet fan and cyclic boundary
condition
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Fig. 3 Geometry of fuel cell vehicle and leakage nozzle
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Table 1 Analysis case

Position Jet fan Leakage
Case of FCV velocity rate
middle 30 m/s Q
Case | :
Position of FCV 3/4 30 m/s Q
under 30 m/s Q
middle 0m/s Q
middle 10 m/s Q
Case Il : -
Jet fan veloci middle 20m/s Q
Y middle 30 m/s Q
middle 40 m/s Q
. middle 30 m/s 0.5Q
Lé\?(s:gle"raite middle 30 m/s 1.0Q
middle 30 m/s 1.5Q
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Location 3: under the front jet fan

Fig. 4 Analysis cases for simulations of influence of vehicle
location with jet fan
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Fig. 5 Hydrogen concentration and flammable region (Case I:
location 1)
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Fig. 6 Hydrogen concentration and flammable region (Case I:
location 2)
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Fig. 7 Hydrogen concentration and flammable region (Case I:
location 3)
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Fig. 8 Velocity distribution around the FCV (30 sec)
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(b) Hydrogen concentration with the passage of time

Fig. 9 The graphs of hydrogen concentration (middle point)
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H; concentration

(d) 30 sec

Fig. 10 Hydrogen concentration and flammable region (Case II: jet
fan velocity = 0 m/s)
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Fig. 11 Hydrogen concentration and flammable region (Case II: jet
fan velocity = 10 m/s)

H; concentration

Fig. 12 Hydrogen concentration and flammable region (Case II: jet
fan velocity = 20 m/s)
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(d) 30 sec

Fig. 13 Hydrogen concentration and flammable region (Case II: jet
fan velocity = 40 m/s)
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