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Effect of Explosion-Proof Materials on the Explosion Characteristics
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[ABSTRACT] A 5 L cylindrical explosion test platform was constructed to conduct experiments on the effects of three
types of explosion-proof materials, namely spherical non-metallic material (SNM) , aluminum alloy stretched mesh material
(MAA), and polyurethane porous material (PU) , on hydrogen explosion pressure under different initial pressures p,. The
results indicate that the experimental data and fitting curves for the material group as a whole show an inverted U-shape.
The maximum explosion pressures p,  all reach their maximum values when the hydrogen volume fraction ¢ =40% . The
effect of the filled explosion-proof materials on the turbulence at the bottom of the vessel is more significant, resulting in a
higher measured p,  at the bottom than that at the side walls and top. In addition, all the three materials have a dual effect
on the hydrogen-air premix explosion. When ¢ <20% , there is an inhibitory effect on hydrogen, and the inhibitory effect
decreases with the increase of p,. Due to the cold-wall effect and the vessel-wall effect, PU with larger specific surface area
has the best inhibition effect, with a minimum p, of 47 kPa, which is 83.6% lower than that of the control group. When
¢ = 20% , the three materials all promote hydrogen explosion, and the promotion effect is more obvious with the increase of
po- Both the pore size and the degree of compression of the materials affect the degree of turbulence in the vessel, resulting
in different increases of p,  at different p, for the three materials. The porous material has the maximum increase of p, by
7.5-9.5 times.
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Fig.1 Hydrogen explosion characteristic test system
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