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Numerical Simulation on Mine Gas Explosion
in Different Gas Content

CHEN Xian-feng'?, ZHANG Yin'?, XU Xiao-jiang', WANG Ya-ping', LI Xing'

(1. Institute of Natural Resources and Environmental Engineering, Wuhan University of Technology,
Wuhan, Hubei 430070, China; 2. State Key Laboratory of Fire Science, University of Science and Technology of China,
Hefei, Anhui 230027, China; 3. HydroChina Kunming Engineering Corporation, Kunming, Yunnan 650051, China)

Abstract In this paper, to research the propagation rule and inherent mechanism of premixed flame in
pipeline, we established the mathematical model and physical model by using numerical simulation
method, and conducted simulation research on the process of mine gas explosion in different gas content.
The calculation results show that both the velocity and pressure in gas explosion process experience the
stages of “rise - fall - second wave - fall - swing”. In the initial stage of the flame propagation, the de-
flagration volume of gas increases rapidly, and the velocity, pressure and temperature of the flame also
rise up quickly, and present laminar burning state during a certain time. Then, both the velocity and
pressure have appeared swings in various degrees, which are the results of concurrent effects of pressure

wave and reflected wave. Meanwhile, the velocity of the flame achieves the peak value ahead the pres
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sure, this is mainly attributed to the superimposition of explosion pressure wave and reflected pressure

wave, which leads to the rise of pressure, while the reflected pressure wave leads to the decrease of ve-

locity. The best content of mine gas is that the velocity and pressure are in the minimum value, and the

gas burning lasts the longest time, in this time the mine gas hasn’t been completely accelerated, and ha-

ven’t formed the detonation state.
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Fig.1 Meshing, the measuring spot set and the bottom section
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Fig.2 Relation of parameters and time of different measuring points
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Fig.3 High-speed schlieren photographs of mine gas
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Fig.4 Relationship between flame velocity, pressure and time of different gas content
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