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Numerical simulation of gas drainage in gob considering temperature change
WANG Tengjiao"> ,NIE Chaogang’, YANG Xiaobin’, WANG Penghao’
(1.School of Mining, Liaoning Technical University, Fuxin 123000, China; 2.Bulianta Coal Mine ,Shenhua Shendong Coal Group Co. , Ltd.
Ordos 017209, China; 3. School of Emergency Management and Safety Engineering, China
University of Mining and Technology—Beijing, Beijing 100083, China)

Abstract ; Considering the air leakage of the gas drainage face in the gob, which causes the oxidation and heating of the remaining coal in
the gob,based on Darcy’ s law of seepage, Fick’ s law of diffusion and Fourier’ s law of heat conduction, combined with the mass conser-
vation equation and the energy conservation equation, a multi—field coupled two—dimensional mathematical model of gas extraction in the
gob was put forward. This model includes gas concentration field, oxygen concentration field, solid temperature field and gas temperature
field and the interaction of these fields considering temperature changing. The finite volume method and Microsoft Visual Basic platform
were used to discretize the multi—field coupling of gas drainage in the gob considering temperature changes. A three—dimensional mathe-
matical model, a computer solution program based on Microsoft Visual Basic, and Tecplot software were used to visualize the solution re-

sults. The pressure, gas concentration, oxygen concentration, solid temperature and gas temperature distribution in the gob before and af-

Y s HHA:2021-01-26; RIE MG FIR2
E4WE . ERH AP R B H (51274207) ; H 5K B RFFE 34 H A4 % B H (50904071)
TEFZB N 2B (1975—) , 8, 1 STRIWA B TIHRE . E-mail : yangxiaobin02@ 126.com

85



www.chinacaj.net

2021 4E45 7 1 # 2 # 2 H K 5 49 %

ter gas drainage were studied. The results show that: before gas drainage, there is an obvious gas high pressure area near the lower corner
of the gob and gradually decreases to the surroundings, and an obvious gas low pressure area near the upper corner and gradually increases
to the surroundings; the gas concentration gradually decreases from the lower corner to the upper corner, and the gas concentration in the
depths of the gob is higher than that near the working face, up to 16.0% ; the oxygen concentration near the lower corner of the gob is
higher, reaching 7.0% , and the oxygen concentration gradually decreases from the lower corner to the upper corner; there is an obvious
solid and gas high temperature area on the side of the gob that leaks into the wind, and the temperature gradually decreasesfrom here to the
surroundings. After the gas is drained, a gas low—pressure area is formed at the drainage point, and the gas pressure changes slowly in the
depth direction of the gob; the gas concentration in the upper corner of the gob is greatly reduced whilethe gas in the deep part of the gob
is less affected by drainage; the oxygen concentration in the shallow part (0~ 100 m) of the gob increases, and the oxygen concentration
in the deep part (100~300 m) of the gobremains basically unchanged ; the high temperature area is still formed on the side where the gob
leaks into the wind, but the range of the high temperature zone has been expanded ,the maximum solid and gas temperatures in the gob are
2 °C higher than before gas drainage.

Key words : remaining coal; gob; gas drainage; multi—field coupling
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Fig.8 Gas concentration distribution
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Fig.9 Oxygen concentration distribution
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Fig.11  Air temperature distribution
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