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(a) Liquid component (b) Gas component
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Fig. 1 Changes of component with temperature
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(a) Physical model (b) Computing grid
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(a) Calculated and experimental results (b) Normalization processing
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Fig. 3 Explosion pressure-time curves at different temperatures
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Table 1 Maximum explosion pressure at different temperature

o(CH) /% po/MPa T, /K P/ MPa B
10.1 0.101 298 0. 802 SLEAE
10.1 0.101 298 0. 800 R4
10.1 0.101 273 0. 880 (DN
10.1 0.101 248 0. 970 HEAUE
10.1 0.101 223 1. 060 (DN
10.1 0.101 198 1. 200 HEAULE
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Fig. 4 Flow field distribution of methane explosion in low temperature environment
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Fig. 5 Flame propagation velocities
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Simulation study of flow field characteristics of gas explosion

in low temperature environment

Li Run-zhi"'*, Si Rong-jun’
(1. Fire and Explosion Prevention Research Branch , China Coal Technology Engineering Group
Chongqing Research Institute, Chongqing 400037, China;
2.College of Resources and Environmental Science , Chongqing University ,

Chongqing 400044, China)

Abstract: The methane has a high risk of gas explosion because its concentration has come into the ex-
plosion limit range in the liquefaction process of low-concentration oxygen-bed methane. This gas ex-
plosion process was simulated on a flow field platform at low temperature in an air tight container.
According to the simulation results, when the reaction system volume and environmental pressure are
invariable, the lower the ambient temperature, the greater the maximum explosion pressure, and the
longer the time it takes the methane gas to reach the maximum explosion pressure; the explosion flow
field set up the positive and negative flow areas with chemical reaction zone as the front, and continu-
ally approaching the wall; the flame propagation process as affected by the chemical reaction is a posi-
tive feedback mechanism, and four phases—flame ignition, accelerated propagation, attenuated prop-
agation and quenching—are found occurring in the airtight container; with the falling down of the am-
bient temperature, flame propagation speed decreased markedly, and the flame duration extended.
The resulting conclusions provide an important basis for understanding methane explosion mechanism
and preventing explosion accidents in the liquefaction process of low-concentration oxygen-bed meth-
ane under low-temperature conditions.

Key words: mechanics of explosion; reaction rate; flame propagation; methane explosion; flow field;
explosion pressure
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