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Excitation Effect of Methane Explosion Propagation Under
Condition of Coupling of 100% Blocking Probability and Con-
centration Gradient
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(School of Safety Engineering , North China Institute of Science and Technology, Beijing 101601, China)

Abstract:

A methane-air premix explosion experiment model was constructed with the influence factors of

100% flexible blocking rate and concentration gradient. To study the explosion excitation effect under the coupling

effect of obstacles and concentration gradient, the peak pressure of the explosion and flame propagation velocity

were used as the characteristic parameters in six experiment conditions. The results showed that the excitation ef-

fect caused by the superposition of the number of obstacles and the concentration gradient is very strong. The maxi-

mum flame propagation velocity exceeded 3 Ma and the maximum pressure reached 0. 27 MPa. At the same time, it

was found that the explosion flame wave propagation area increased twice compared with the uniform concentration

condition. This paper is helpful to study special phenomena of methane gas explosion propagation process under the

installation of air curtains and other facilities in a mine tunnel, and provides theoretical basis for methane explosion

accident investigation, accident prevention and emergency rescue.
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Fig. 1 System diagram of experimental device
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Table 1 The one membrane experimental conditions

T T B R T R = R
=2 KE, 14 K& 24 XE #HE
1 9.5%% 9.5% v 0% x 0% I
2 9.5%3% 9.5% N 0% x 3% 1
3 9.5%% 9.5% N 0% x 6% 1
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Fig. 2 Layout of sensor in a thin film
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Fig. 3 Sensor layout in two layers of thin Films
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Table 2 The two membranes experimental conditions
B B R BT R =
=2 K 14b Xk 24b XK
9.5 N 0% N 0%
9.5 N 0% N 3% 1
9.5 N 0% N 6% 1

T

4 9. 5%0%0%
5 9. 5%0%3%
6 9. 5%0%6%
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Table3 Curve of 1/2/3 methane explosion flame propagation velocity under working conditions
AR i 1 [P B 2 /m IO LEE (mes™) TAL2 I/ (mes™) T3 (mes™)
F1F2 2.5 416.7 277.8 416.7
F2F3 2.5 833.3 312.5 833.3
F3F4 1.5 500 375 500
F4F5 3.5 875 JG 875
F5F6 2.5 & J 36
&4 TH 456 BIERIRIENIGIRBEE
Table 4 Curve of 4/5/6 methane explosion flame propagation velocity under working conditions
e AR G 14 A I S 2 /m UL 4 (mes™) B S HE/(mes™) LB 6 HEE/(mes™)
F1F2 2.5 416.7 416.7 416.7
F2F3 2.5 500 500 500
F3F4 1.5 500 500 500
F4F5 3.5 J J 1166.7
F5F6 2.5 o G Jc
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Fig. 4 Fire propagation curve of methane explosion under

working condition 1/2/3
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Fig. 5 Fire propagation curve of methane explosion under

working condition 4/5/6
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Fig. 6 Pressure distribution curve of explosion along the way

on condition 1/2/3
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Fig. 7 Pressure distribution curve of explosion along the way

on condition 4/5/6
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