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Study on Time and Spatial Distribution for Flame Propagation in Initial
Stage of Methane Explosion within Semi-closed Space

L1 Xiaobin
(Department of Fire Engineering,College of the Chinese People’s Armed Police Forces, Langfang, Hebei 065000, China)

Abstract; The variation law of the front position and propagation speed of methane explosion flame within semi-closed
space with the change of time and space was studied by small-scale experimentation. The study concluded that in time
distribution, the front position and propagation speed of flame increased exponentially with the time at the initial
stage of methane explosion,and the propagation speed presented the fluctuation property. The higher the concentra-
tion of methane, the greater the initial propagation speed of the flame is; in spatial distribution, the speed is less than
20 m/s before the flame front got to the point where length-diameter ratio of laneway was 4-6, starting the obvious
increase of speed; in the laneway with same diameter, the distance of methane getting to explosion from combustion
was shortest with the stoichiometric concentration of methane, and it got longer with the increase or decrease of
methane concentration.
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Fig. 1 Sketch of methane explosion experiment system
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Fig. 2 Relation of the variation of flame Fig. 3 Relation of the variation of

front position with time flame front speed with time
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Tab.1 The exponential fitting parameters as variation of position and speed of flame front with time

CH, AR E/ % A/m AR/ m B/(m/s) Bi&#/(m/s)
9.0 0.039 1.51 X103 1.69 0.90
9.4 0.022 1.77 X103 2.21 1. 39
9.7 0.027 2.01 X108 2.27 1. 26
10. 3 0.024 1.90x103 3.18 1.42
12.1 0.029 2.24X10°° 3. 36 1.53
12. 6 0.036 1.95X103 3.33 0. 86
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Fig.5 Variation of speed of flame front with length-diameter ratio of laneway
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Fig. 6 Length-diameter ratio with methane

getting to explosion from combustion
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