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Abstract - Turbo chiller is widely used for the air conditioner and uses hydrochlorofluorocarbon 123
(HCFC-123) as a refrigerant. HCFC-123 is one of the chemicals being considered as a replacement for the
chlorofluorocarbons. High concentrations of HCFC-123 cause a deficiency of oxygen with the risk of
unconsciousness or death, the vapour is heavier than air and may accumulate in low ceiling spaces causing
deficiency of oxygen. In this study, the concentration distribution of oxygen indoor was investigated by using
computational fluid dynamics(CFD) as four workers were killed in HCFC-123 gas leaks at machine room of
hypermarket in 2011.
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Table 1. Conditions for computational modeling

Case 1 | Case 2 | Case 3 | Case 4

Gas leak time 5 sec 10 sec 5 sec 5 sec

Local ventilation type - - supply | exhaust

Case 1 & 2

Fig. 1. Model and grid configuration for simula-
tion.

-/I\
]
..

Point 1 Point2

Fig. 2. Measurement location of simulation re-
sults(Z=1 m).
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Fig. 3. Distributions of oxygen concentrations at
Z=1 m(Case 1).
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Fig. 4. Distributions of oxygen concentrations at
Z=1 m(Case 2).
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Fig. 5. Distributions of oxygen concentrations at
Z=1 m(Case 3).
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Fig. 6. Distributions of oxygen concentrations at
Z=1 m(Case 4).
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Fig. 7. Contours of HCFC-123 concentrations of
all cases at Z=1.0 m.
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Fig. 8. Comparison of the oxygen concentration
distribution of all cases at Z=1 m.
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