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Abstract

The recent reduction in greenhouse gases, interest in environmental pollution such
as low-carbon emission policies is increasing. Accordingly, the penetration rate of
eco-friendly vehicles, including hydrogen battery vehicles capable of reducing carbon
emission, is increasing, and thus it is required for disaster prevention and safety-related
measures. In this study, the degree of risk for the concentration distribution of
hydrogen when leaking hydrogen fuel vehicles according to ventilation conditions
was analyzed through numerical analysis, limited to places in parking lots. As a result,
when only one hydrogen tank was released, the combustible volume ratio of hydrogen
in the underground parking lot was up to 8.6%, and as ventilation continued, the
volume ratio of combustible hydrogen decreased to less than 1% after 150 seconds,
indicating that mechanical ventilation is essential. In the case of simultaneous release
or stage release of three hydrogen tanks, the final combustible volume ratio of
hydrogen is similar, but the increase in the combustible volume ratio of hydrogen in
the early stage of release is low, and further research is expected.
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Table 1. Hydrogen tank leakage scenario

The number of hydrogen tank Tank capacity (liter) Note
Scenario 1 1 52 -
Scenario 2 3 156 -
Scenario 3 3 156 Interval 10 s
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Fig. 2. Hydrogen leakage rate for scenario
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Table 2. Simulation case

Ventilation condition Ventilation flow rate (m*/hr) Note
Case 1-1 Natural ventilation - Scenario 1 (S1)
Case 1-2 Natural ventilation - Scenario 2 (S2)
Case 1-3 Natural ventilation - Scenario 3 (S3)
Case 2-1 3 times per 1 hour (Q1) 12,172 Scenario 1 (S1)
Case 2-2 3 times per 1 hour (Q1) 12,172 Scenario 2 (S2)
Case 2-3 3 times per 1 hour (Q1) 12,172 Scenario 3 (S3)
Case 3-1 5 times per 1 hour (Q2) 20,286 Scenario 1 (S1)
Case 3-2 5 times per 1 hour (Q2) 20,286 Scenario 2 (S2)
Case 3-3 5 times per 1 hour (Q2) 20,286 Scenario 3 (S3)
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