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Abstract: To investigate the hydrogen diffusion characteristics and influencing factors in the event of
hydrogen leakage from hydrogen fuel cell vehicles running in tunnels, a hydrogen leakage and diffusion
model for fuel cell trucks traveling through tunnels was established using computational fluid
dynamics. The diffusion process and distribution characteristics of the leaked hydrogen in the
tunnel were studied, and the effects of varying vehicle speeds and leakage mass flow rates on the
hydrogen diffusion process were compared and analyzed. The results indicate that while the

hydrogen concentration was higher at the leaking orifice of the hydrogen storage tank during the
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initial leakage phase, it became higher at the non-leaking orifice after 2 s, where a wider diffusion
range and longer diffusion distance were observed. At lower vehicle speeds, hydrogen diffused
over greater distances and covered a broader area, facilitating the accumulation of large-volume
combustible clouds. Specifically, for a simultaneous leak from four hydrogen storage tanks at a
vehicle speed of 20 km/h, the volume of the combustible cloud reached 453. 28 m® after 20 s. As the
vehicle speed increased, the enhanced airflow in the tunnel promoted hydrogen dilution and suppressed
its accumulation; at a vehicle speed of 100 km/h, the volume of the formed combustible cloud was
reduced by 96. 8% compared to that at 20 km/h. Furthermore, it was found that higher hydrogen
leakage mass flow rates resulted in more extensive distribution ranges. longer diffusion distances, and
larger volumes of combustible clouds. Compared to a single leaking orifice with a diameter of
2.5 mm, the volume of the combustible cloud was 5. 76 times larger when four orifices of the
same size leaked simultaneously.

Keywords: fuel cell trucks; hydrogen leakage and diffusion; vehicle speed; leakage mass flow
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Fig. 1 Geometric model of hydrogen leak simulation
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Table 4 Volume of hydrogen flammable clouds at different

vehicle speeds
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