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Fig. 1 Schematic diagram of

calculation domain
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Fig. 2 The cloud of methane-air mixture
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Fig. 3 Volume fraction of methane
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Fig. 4 Gas explosion cloud abd ignition point
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Fig. 5 Explosion pressure with different volume fraction

Ap/kPa

— YO > B > UGB TR AR SO R RS R S S B A R AR W)

—— Ignition 1, ¢=12.1%
- Ignition 2, ¢=9.3%

4
2F
“ T
il \/
—4 1 1 1 1
0.25 0.50 0.75 1.00 1.25
t/s

Kl 6 Rz KE S i i

Fig. 6 Overpressure in gas cloud explosion experiments
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Three-dimensional numerical simulation of gas cloud explosion

induced by well blowout "
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Abstract: Based on the K-¢ model and the improved eddy break-up (EBU) model, a new theoretical
model was established to describe the methane jet diffusion induced by well blowout and the methane-
air cloud explosion. And the methane-air cloud diffusion was considered in the new model. By using
the new model, the SIMPLE algorithm was adopted to solve differential equations. The formation
process of the methane-air cloud was numerically simulated to investigate the effects of different igni-
tions on the mixture cloud explosion. The results show that the ignition locations and the gas cloud
concentrations at the ignition points can affect markedly the gas cloud explosion. The nearer the igni-
tion point away from the gas cloud center and the higher the gas concentration at the ignition point,
the more intensely the gas cloud explodes.

Key words: fluid mechanics; explosion effect; eddy break-up (EBU) model; well blowout; gas cloud;

ignition
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