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Abstract As a potential clean energy resource, the production and consumption of hydrogen gas are expected to
gradually increase, so that hydrogen related studies are also increasing. The thermal and chemical properties of
hydrogen result in its high flammability; in particular, there is a high risk if leaks occur within an enclosed space.
In this study, we applied the computational fluid dynamics method to conduct a numerical study on the leakage
behavior of hydrogen gas and compared these numerical study results with an experimental study. The leakage hole
diameter was selected as an important parameter and the hydrogen gas dispersion behavior in an enclosed space was
investigated through various analytical methods. Moreover, the flammable regions were investigated as a function of
the leakage time and leakage hole size. We found that the growth rate of the flammable region increases rapidly with
increasing leakage hole size. We also investigated the relation between the mass flow rate and the critical time when
the hydrogen gas reaches the ceiling. The analysis of the monitoring points showed that the hydrogen gas dispersion
behavior is isotropic and independent of the geometry. We found that the concentration of gas in an enclosed space
is affected by both the leakage flow rate and amount of gas accumulated in the enclosure.
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Fig. 1. Schematic geometry for test field of Zhang et

al[10].
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Table 1. Monitoring points

Point X [m] y [m] z [m]
Point 1 0.4 0 283
Point 2 14 0 283
Point 3 1.85 0 283
Point 4 0 0.4 283
Point 5 0 0.4 283
Point 6 0 -1.85 2.83
Point 7 0 1.85 283
(@) Point 8 0 -1.85 1.4
Point 9 0 -1.85 0
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Fig. 3. Results of grid sensitivity test along the z axis
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Fig. 4. (a) Selected monitoring points, (b) mole
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Fig. 5. Visualization of Flammable Region (mole fraction between 0.02 and 0.74) at specific time on the plane of
x = 0, for 10 mm nozzle hole size (a) at 10 seconds, (b) at 80 seconds, (c) at 160 seconds, for 15 mm nozzle
hole size (d) at 10 seconds, (e) at 80 seconds, (f) at 160 seconds, for 20 mm nozzle hole size (g) at 10

seconds, (h) at 80 seconds, (i) at 160 seconds.
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