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Abstract The present study numerically investigated the gas leakage characteristics in a simplified underground
combined cycle power plant. The effect of obstacles near a crack location on the gas concentration in the confined
space was analyzed by using the lower flammable limit (LFL) of methane gas. When the jet flow was close to the
vertical walls, the longitudinal leakage distance increased by about 60% (when an obstacles was present) compared
to the case without any obstacle, because these obstacles prevented transverse flows. In addition, when an air filter
was installed near to the trajectory of the gas flow, the longitudinal leakage distance was similar to the distance
between the crack and obstacle, whereas the transverse leakage distance increased up to 8 times compared to the case
without any obstacle. As the jet flow impacts on the obstacle and changes its direction, the gas flows recirculate.
Therefore, it is necessary to consider the effect of the structure and facility locations on the trajectory of the jet flow
to propose an accident prevention system in confined spaces.
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Fig. 3. The predicted volume fraction of leaking gas at t = 180 s (a) Case 1 (b) Case 2 (c) Case 3
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Fig. 4. Leakage distance for different crack positions at

plane 1 and 2 (a) 10 s (b) 180 s
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Fig. 5. Definition of leakage distances.
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Fig. 6. Time-varying longitudinal leakage distance
(DL,L) for different crack positions (a) 5 s (b)
180 s
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Fig. 7. Time-varying transverse leakage distance (DL,T)
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