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Study on the Bidirectional Propagation Characteristics of Methane Explosion under
Asymmetric Venting Condition
LU Chang"?, LI Ming-yue', GUO Hong-jiang', LI Shi-wei', WANG Jian"2, SHAO Xiang-yu':?
(1. State Key Laboratory Cultivation Bases for Gas Geology and Gas Control, Henan Polytechnic University, Jiaozuo,
454003; 2.State Collaborative Innovation Center of Coal Work Safety and Clean-efficiency Utilization, Henan Polytechnic
University, Jiaozuo, 454003)

Abstract : In order to explore the bidirectional propagation characteristics of methane explosion in the context of
asymmetric venting, a study was conducted using a customized small explosion test system. This study focused on analyzing the
flame propagation velocity and explosion overpressure of methane explosion under varying ignition positions and in relation to the
left venting area. The results show that the flame propagation speed on the right side near the vent is faster under the condition of
asymmetric propagation; the reduction of the left vent area will further promote the flame spread on the right side and restrain the
flame spread on the left side; when the left vent area is less than or equal to 90 mm x 90 mm, the flame on the left side appears
countercurrent; with the decrease of the area of the left vent, the pressure, differential pressure and maximum pressure rise rate on
both sides of the ignition source all increase, which leads to the increase of the explosion index and explosion risk.
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Fig.5 Explosion flame propagation images with different left
vent areas
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Fig.6 Average flame propagation velocity of the left and right
sides under different working conditions
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