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The methane distribution law of closed fire zone when pumping inert gas

DUAN Yu-long' ,ZHOU Xin-quan' ,DING Xiao-lei',GONG Wu' ,CHEN Chen' ,REN Yan-li’

(1. State Key Laboratory of Coal Resources and Safety Mining , China University of Mining and Technology( Beijing) , Beijing 100083 , China ;2. Information
Command Center ,Anyang Iron & Steel Group Co. ,Ltd. ,Anyang 455004 ,China)

Abstract ; The distribution law of methane when pumping inert gas to closed fire zone were studied through numerical
simulation , experiments and relating analysis. Using CFD software Fluent to do numerical simulation,simulated experi-
ments were carried out in an experimental laneway,and the minimum safety and effective pumping velocities of nitro-
gen and carbon dioxide were calculated based on one math model. Pumping velocity has great effect on methane distri-
bution,it’ s also one of the main factors to cause methane accident such as fire or explosion. Inert gas and methane
blend slowly when pumping velocity is small,there is a dangerous high concentration methane layer which is possible
to cause fire or explosion accident in the front of laneway ; Inert gas can blend quickly with methane when pumping ve-
locity is large,and the effect of dilution and inerting is observably. The methane concentration of the whole laneway is
safe.
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Fig. 1 The gas concentration distribution in laneway
after pumping insert gas 10 min
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Fig. 2 The experiment system on pumping inert gas into laneway
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Fig. 3 Methane concentration in experimental laneway
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