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Effect of Length-to-diameter Ratio on Overpressure
Characteristics of Methane/Air Premixed Explosions

CHENG Jian-hua'® ,BAO Wen-wen' ,YANG Xiao-lin',
DING Shuai-dong® ,WENG Ying-kang' ,ZHANG Zi-jun'

(1. School of Civil Engineering, Henan Polytechnic University , Jiaozuo 454003 , China;
2. International Joint Research Laboratory of Henan Province for Underground Space
Development and Disaster Prevention, Jiaozuo 454003 | China ;3. China Railway 16th

Bureau Group Co. ,Lid. ,Beijing 100000, China)

Abstract: To explore the influence of ignition position change on overpressure characteristics of methane/air
premixed explosion under different equivalence ratios, several tests with varying length-to-diameter and equivalence
ratios on the rise rate of peak overpressure and positive pressure duration were carried out through a self-built explo-

sion test system. The main influencing factors affecting the pressurization characteristics of methane/air premixed ex-
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plosion were analyzed by the dimensional analysis method, and the calculation formulas of rise rate of overpressure
peak and positive pressure during methane/air premixed explosion were proposed. The results show that the rise rate
of the overpressure peak increases with the increase of the equivalence ratio, and the increase in length-to-diameter
ratio makes the rise rate decrease gradually,which is different from the attenuation rate. The positive pressure dura-
tion is gradually prolonged with the rise of the length-to-diameter ratio. However, the maximum positive pressure du-
ration corresponds to different equivalence ratios with the length-to-diameter ratio changes. Furthermore , the calcula-
tion formulas of the rise rate of overpressure peak and positive pressure duration of methane/air premixed explosion
are obtained by the dimensional analysis method,and the feasibility of the formulas is verified by comparing the ex-
perimental values with the theoretical values. It was found that methane/air premixed explosion is significantly affect-

ed by the ignition position and equivalence ratio,which can provide a reference for the power evaluation and safety

control of methane explosions.
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Table 1 Equivalence ratio of methane /

air premixed gas in the test

£ {4 B 2 2TUSE
Equivalence ratio Methane concentration/ Air concentration/
(4 % %
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1.00 9.50 90.50
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Table 2 The length-to-diameter ratio corresponding

to the ignition distance in the test

a/m K A% It Length-to-diameter ration/e
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1.900 17.757
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Fig. 2 The shock waves of methane/air premixed explosion under different length-to-diameter ratios
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Table 3 Empirical formula of methane/air premixed explosion characteristics
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