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Fig. 2 Flame propagation processes under different gas compositions
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Fig. 6 Distribution of pressure, temperature and velocity field in the cross section of quartz tube center by simulation
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Fig. 8 Velocities of reaction products under different gas compositions in the center of quartz tube
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Experimental and numerical studies on the suppression of methane explosion

using CO, in a mini vessel

Luo Zhen-min'?, Wang Tao'?, Cheng Fang-ming'*, Song Yu'?, Wu Kang'"*
(1. School of Energy Engineering s Xi’an University of Science & Technology s
Xi’an 710054, Shaanxi, China;
2. Key Laboratory of Western Mine Exploitation and Hazard Prevention , Ministry of Education ,
Xi’an University of Science & Technology . Xi’an 710054, Shaanzi, China)

Abstract: Gas explosion is the leading accident in underground coal mining in China. In order to pre-
vent mine gas explosion effectively, methane, the dominant sector of mine gases, was taken as exper-
imental medium. A quartz tube test system, in which the ratio of length to diameter is 18, was de-
signed and made. A high-speed camera and numerical simulation software FLACS was employed to
study the characteristics of methane explosion. The impact of CO, at various concentrations on the
suppression of 9% methane explosion was investigated. Fluctuations were observed on the explosion
pressure, the velocity of the flame front and the velocity of the mixed gases during the propagation of
the gas explosion. The time to reach the maximum for the pressure was not simultaneous with that
for velocity. Additionally, carbon dioxide can effectively suppress the reaction between methane and
oxygen and the larger the concentration of CO, is, the better the suppression effect will be. Simula-
tion results are in accordance with the experiments.

Key words: mechanics of explosion; flame propagation characteristics; FLLACS; gas explosion; CO,
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