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Abstract - Various models are currently applied to predict the dispersion of leaked combustible gas and
overpressure from a vapor cloud explosion(VCE). However, those models use simple approaches where top-
ography and barriers of anti-leakage facilities and the effects of buildings were not sufficiently taken into
considerations. For this reason, this study has proposed the dispersion process of leaked gas, distribution pat-
terns, and flames and overpressure generated from gas explosions in 2D and 3D virtual spaces by reviewing
more accurately analyzable computational fluid dynamics (CFD) model by considering various variables in-
cluding combustion types of leaked substances, geometry of facility, warm currents, barriers, the influence of
wind, and others. The CFD analysis results are anticipated to be usefully applied for the risk analysis of ex-
plosion and for the risk-based design.
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IIl. CFD Simulation
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2.2. Simulation Model
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Fig. 1. P&ID of gas storage facility.

Fig. 2. The shape of gas storage facility.
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(b) Draw style wireframe
Fig. 3. Geometry of gas storage facility modelled
in FLACS.

Table 1. Physicochemical properties of propane

Properties Value
CAS NO. 74-98-6
Molecular weight(g) 44.11

Flash point(‘C) -105(-157°F)

Boiling Point(C) -42(-44°F)
Combustion limit(vol.%) 2.1~9.5
Heat of combustion(kJ/mol) 2110.3
Vapor pressure(mmHg) 7150 @ 25C
Vapor density(air=1) 15
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(b) Explosion grid
Fig. 4. Defined grid for the simulation in FLACS.

Fig. 5. Release location for the simulation in
FLACS.
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2.3. Scenario
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Table 2. Scenario for CFD simulation using FLACS
Variables Value Variables Value
Leak Position Gas Header Gate Valve Release Duration 60s
Release Gas PROPANE Temperature 20C
Release Area 0.008 ni Atmospheric Class Pasquill class, B
Release Rate 2.7kg/sec External Condition open
Release Direction +X Time of Ignition 57.026s
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(b) 2 second - 3Dimension

Fig. 6. The results after 2second of gas disper-
sion simulation by FLACS.
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Fig. 7. The simulation results of gas dispersion du-
ring 20~28second by FLACS.
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(a) 29 second - 2dimension
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Fig. 8. The simulation results of gas dispersion during 29 ~ 70second by FLACS.
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Fig. 9. Graphical representation of explosion si-
mulation in FLACS
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Fig. 10. Pp.x(0.68barg) results of gas explosion simulation by FLACS.

(b) 57.30second

(c) 57.325second (d) 57.424second

Fig. 11. 3Dimension view for overpressure propagation results of VCE simulation by FLACS.
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(a) 57.150second

(c) 57.736second

Fig. 12. 3Dimension view for flame propagation
results of VCE simulation by FLACS.
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