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Abstract: To analyze the effect of porous materials on the explosion characteristics of premixed gas, a self-built explosion
experiment platform was used to investigate the behavior of porous materials with different porosities and thicknesses on
premixed methane/air gas explosion with a stoichiometric ratio of 1. Experimental studies have shown that porous materials
with different porosities can either promote or suppress the explosive flame and overpressure. When the porosity was low, the
propagation speed of the deflagration flame decreased with the increase of material thickness, and when the thickness was
large, the flame had a short propagation delay. When the porosity was high, the quenching effect occurred when the premixed
flame impacted the porous material. However, in the following period, due to negative pressure suction, diffusion combustion
occurred on the surface of the material towards the side of the exploded area, and the degree of diffusion combustion was
inversely proportional to the thickness of the material. The solid phase structure of porous materials could reduce the efficiency
of pressure release and absorb energy, resulting in increasing the rate of explosion overpressure rise and reducing the
overpressure peak. When the porous material with 6=10 were used to promote flame propagation, compared with premixed gas

explosions with a stoichiometric ratio of 1, the peak overpressure could be increased by about 2 times at most, causing more
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serious consequences. Quenching occurred when flame impacted the porous material with 6=20, and the maximum
overpressure attenuation was 47.17%. The maximum overpressure decreased by 24.62% at the porous material with §=30.
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Fig. 6 Effect of the porous material with 20 pores per inch in length
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