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Abstract

To reduce the risks and losses caused by gas leaks and explosions in confined spaces, a small-scale
experimental platform was independently constructed to study the effects of the venting area and
position on the characteristics of methane explosions. The results show that the time it takes for
the flame front to reach the end of the compartment decreases as the distance between the vent
and the ignition source increases. When the vent is positioned in positions 1 and 2 upstream of the
compartment, as the vent area increases, the time it takes for the flame front to reach the end of
the compartment shortens, the flame propagation speed decreases to 10.59 m/s, and the maxi-
mum explosion pressure in the space continues to rise. The minimum peak overpressure occurs at
a vent size of 40 mm x 40 mm, which is 8.92 kPa. When the vent is positioned in positions 3 and 4
downstream of the compartment, as the vent area increases, the time it takes for the flame front to
reach the end of the compartment lengthens, the maximum flame propagation speed can reach
24.39 m/s, and the maximum explosion pressure in the space first decreases then increases, with
the minimum peak overpressure rising to 12.6 kPa at a vent size of 60 mm x 60 mm. If dual-venting
is used on the side walls of the confined space, increasing the venting area does not reduce the
maximum explosion pressure inside the confined space; the closer the vent position is to the igni-
tion source, the better the venting effect.
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Figure 1. Experimental platform
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Figure 2. The schematic diagram of working conditions
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Figure 3. Flame propagation images of methane explosion under different working conditions
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Figure 4. Flame front position as function of time
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Figure 5. Image of flame front propagation velocity of methane explosion under
different working conditions
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Figure 7. Comparison of maximum overpressure peaks under different
working conditions
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