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In the present study, a numerical simulation for the diffusion of hydrogen jet in a enclosure was performed to 
aid the leakage test of the hydrogen for the safety of the hydrogen vehicle. The temporal and spatial distributions 
of the hydrogen concentration in the test chamber 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 forced 
ventilation for relieving the accumulation of the leaked hydrogen gas in the chamber, which include location of 
open windows, size of leakage nozzle, and leakage rate among others. 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.
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Openness of windows Bottom windows, Side windows

Nozzle diameter 4mm, 6mm, 8mm

Hydrogen leak rate 0.5Q0, 1.0Q0, 1.5Q0 (Q0=131L/min)

Air Change per Hour 0times/hr ,10times/hr, 20times/hr

Table 1 Simulation cases

     (a) test chamber                           (b) computational domain

Fig. 1 Geometry of hydrogen leakage test chamber and
computational domain

(a) bottom windows (b) side windows (c) forced ventilation 

Fig. 3 Openness of windows and direction of forced ventilation

Fig. 2 Boundary conditions for the numerical analysis
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A section B section

(a) 1 sec

(b) 2sec

    

(c) 3sec

(d) 1min

(e) 3min

(f) 5min

Fig. 4 Hydrogen concentration contour for the open bottom 
windows(nozzle = 6mm, Q0 = 131L/min)

A section B section

(a) 1sec

(b) 2sec

    

(c) 3sec

(d) 1min

(e) 3min

(f) 5min

Fig. 5 Hydrogen concentration contour for the open side windows 
(nozzle = 6mm, Q0 = 131L/min)
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A section B section

(a) 4mm

(b) 6mm

(c) 8mm

Fig. 7 Hydrogen concentration contour for the 4mm, 6mm and 
8mm at 3min(Q0 = 131L/min)

Fig. 6 Hydrogen concentration at the 1.0m, 1.5m, 2.0m along 
centerline 
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A section B section

(a) 0.5Q0

(b) 1.0Q0

(c) 1.5Q0

Fig. 8 Hydrogen concentration contour for the hydrogen leak rate 
of 0.5Q0, 1.0Q0, 1.5Q0 at 3min(nozzle = 6mm, 
Q0=131L/min)

Fig. 10 Hydrogen accumulation in the test chamber for open 
bottom windows and open side windows(ACH=0, 10, 
20times/hr, nozzle = 6mm, Q0 = 131L/min)

A section B section

(a) 0time/hr

(b) 10time/hr

(c) 20time/hr

Fig. 9 Hydrogen concentration contour for the ACH of 0, 10, 
20times/hr at 3min(nozzle = 6mm, Q0 = 131L/min)
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