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Influence of multi-factor coupling on methane explosion characteristics
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Abstract: To investigate the influence of multi-factor coupling on the explosion characteristics of methane, an explosive gas
test platform with a 1.2 L cylindrical explosive device was designed and established. From the perspective of the maximum
explosion pressure, the effects of different equivalence ratios ¢ (0.6—1.4), initial temperatures 7, (25-200 °C) and initial
pressures p, (0.1-0.5 MPa) on methane explosion characteristics were comprehensively analyzed. Based on the maximum
explosion pressure data by the experiments, a nonlinear regression prediction model among the maximum explosion pressure
of methane, equivalence ratio, initial temperature and initial pressure was developed by the 1stOpt software. The results show
that: under the coupling effect of the initial temperature and initial pressure, the higher the initial pressure, the more the
significant effect of the initial temperature on the maximum explosion pressure. However, with the increasing of the initial
temperature, the effect of initial pressure on the maximum explosion pressure is weakened. Under the coupling effect of the
initial pressure and equivalence ratio, and within the experimental conditions of the study, when ¢<<0.9 or ¢>1.2, the higher
the initial pressure, the more dramatically on the maximum explosion pressure changes. Under the coupling effect of initial
temperature and equivalence ratio, and within the experimental conditions of the study, when ¢>1.15, the higher the initial

temperature, the more significantly the maximum explosion pressure changes. In addition, comparing the prediction results of
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the 1stOpt prediction model with the experimental results, the relative error is less than 10%. It is indicated that the prediction
model can provide high accuracy and good adaptability.

Keywords: maximum explosion pressure; coupling effect; methane-air mixture; prediction model
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Fig. 1 Schematic diagram of experimental system
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