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A NUMERICAL SIMULATION OF HYDROGEN DIFFUSION
FOR THE HYDROGEN LEAKAGE FROM FCV IN UNDERGROUND PARKING LOT

J. Choi', N. Hur”, E. D. Lee’. and K. B. Lee’

In the present study, the diffusion process of hydrogen leaking from a FCV (Fuel Cell Vehicle) in an
underground parking lot was analyzed by numerical simulations in order to assess the risk of a leakage accident.
The temporal and spatial changes of the hydrogen concentration as well as the flammable region in the parking lot
were predicted numerically. The effects of the leakage flow rate and an additional ventilation fan were investigated
to evaluate the ventilation performance in the parking lot to relieve the accumulation of the leaked hydrogen gus.
The present numerical analysis can provide useful information such as the distribution of the leaked hydrogen

concentration for safety of various hydrogen applications.
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T2 7/d(hydrogen leakage), T4~ H(hydrogen Diffusion), *4~7+<1°d H(hydrogen Flammable region)
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Jet Fan Leakage car

0.03m

Regicn of hydrogen leakage

Fig. 2 Geometry of Fuel cell vehicle and leakage nozzle

Fig. 1 Analysis model for underground parking lot including the
jet fan and hydrogen leakage car
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Fig. 4 Contours of the volume fraction of hydrogen: the side

view (left); the rear view (right) of the cars (leakage
flow rate : 5Q, leakage time : 10min).
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Fig. 5 Time history of the volumetric ratio of the flammable
region for different leakage flow rates
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(a) 4Q, after 20 min

@

(b) 5Q, after 20 min

(a) 4Q, after 30 min

Fig. 6 Iso-surface of the flammable region for different
leakage flow rates and time

(b) 5Q, after 20 min
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Flg 7 Contours of the volume fraction of hydrogen at the
ceiling of the parking lot for different leakage flow
rates(when the conputational time is 10 minute)

Fig. 8 Contours of the volume fraction of hydrogen at the
ceiling of the parking lot for different ventilation air
volumes. Leakage flow rate is 5Q for (a),(b),(c) and
10Q for (d)(e)(D
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Fig. 9 Time history of the volumetric ratio of the flammable
(down)
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