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Numerical simulation of the effect of dry powder particle size on

supersonic gas-solid two-phase flow in the fire extinguisher
SUN Wei, SHI Honghui
(Faculty of Mechanical Engineering &. Automation, Zhejiang Sci-Tech
University, Hangzhou 310018, China)

Abstract; The SST k- turbulence model and discrete phase model in the fluid simulation software
FLUENT were used to numerically simulate the gas-solid two-phase flow with different particle sizes
inside and outside the supersonic nozzle, with a view to explore the effect of dry powder particle size on the
fire extinguishing efficiency of dry powder extinguisher. The results show that with the increase of dry
powder particle size, the Mach number contour drifts downstream along the nozzle axis, and the position
of shock wave moves downstream accordingly. The intensity of jet shock wave increases with the increase
of particle size; gas-solid two-phase flow particles with a particle size of 1 pm have strong fluidity, and the
particle velocity is significantly affected by the shock wave structure of the gas-phase jet, and the particle
distribution at the exit boundary is relatively dispersed. The velocity distribution of gas-solid two-phase
flow particles with a particle size of 10, 30 and 50 um is no longer affected by the shock wave structure of
the gas-phase jet, and the particle distribution at the exit boundary is highly concentrated. At the optimal
distance from the target fire source, gas-solid two-phase flow particles with a particle size of 10 pm have
the largest jet velocity, and dry powder particles with a particle size of 10 pum can achieve a good
extinguishing effect. This result can provide a reference for the selection of particle size of dry powder fire
extinguishers,
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