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Abstract This study evaluated the appropriateness of selecting the range of hazardous areas according
to Korean industrial standards and the results of computational fluid dynamics (CFD) analysis. The
hazardous distance was evaluated according to the Korean industrial standard based on the conditions
for hydrogen leakage from a gas chromatography analyzer (6 bar pressure, leakage area of 0.25 mr). The
result was a radius of 1.0 m for a release rate of 0.0239 m?/s with dilution. CFD analysis was done using
the same release conditions as the Korean industrial standard, which revealed that the maximum range
where hydrogen concentration reached 1% (25% of LFL) was approximately 0.504 m. The results showed
that the hazardous area calculated using the formula provided by the Korean industrial standard was

much more conservative than that obtained from the CFD analysis.
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Fig. 1. Chart for estimating hazardous area distances
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Wg mass release rate of gas (kg/s)

Cd discharge coefficient (sharp orifices 0.75)
S cross section of the opening(hole) (m)
pressure inside the container (Pa)

ratio of specific heats (dimensionless)
molar mass of gas or vapour (kg/kmol)
compressibility factor (dimensionless)
universal gas constant (8314 J/kmol K)
temperature of the gas or liquid (K)
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Fig. 2. Degree of dilution
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Fig. 3. Hazardous distance
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Fig. 6. Velocity vector (X-Z section)
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Fig. 7. Velocity vector (X-Y section)
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Fig. 8. Hydrogen(H2%) distribution (X-Z section)
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Fig. 9. Hydrogen(H2%) distribution (X-Y section)
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