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Abstract: Methane (CH,) is one of the primary components of natural gas, with flammable and explosive
properties. CH, explosions will lead to severe consequences, therefore, effective explosion suppression
techniques are essential to mitigate its associated hazards. The CH,-air mixture with CH, volume fraction
of 10% was selected to investigate, the effects of different water mist particle size, initial injection veloc-
ity, and injection time on the suppression of CH,-air mixture explosion were investigated using a fluid

dynamics software. The results indicate that when the particle size range is 10~150 pm, the water mist
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with a particle size of 70 pm has the best suppression effect on CH,-air mixture explosion. The explosion

pressure of CH,-air mixture can be reduced to 0.220 MPa, and the pressure rise rate can be reduced to

0.86 MPa/s. The explosion temperature of CH,-air mixture can be reduced to below 500 K within

191 ms. In addition, as the initial velocity of water mist increases and the injection time advances, the

suppression effect of water mist on CH,-air mixture explosion is enhanced.

Key words: methane; gas explosion; explosion suppression; deflagration; water mist
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