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A study on the Water Mist Fire Suppression Performance

Bong-Hwan Kim, Yong-Pan Kim, Chul-Jin Moon, Chul-Hyun Hong, Hyoung-
Wook Yi
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Abstract : The present study was numerically and experimentally performed to investigate
the fire suppression performance of water mist spray subjected to thermal radiation in
closed space. Downward-directed water mist sprays to interact with an under kerosine pool
fire were investigated in test facility. The mass mean diameters of water mist droplet were
measured by PMAS under various flow conditions. The developed water mist spray nozzle
was satisfied to the criteria of NFPA 750, Class 1. The mechanism of the fire suppression
by water mist was concluded to be cooling of the fire surface which lead to suppressed of
fuel evaporation. It was proved that the water mist spray system under lower pressures
could be applied to underground fire protection system.
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© Introduced Capability
: Fluid flow with heat transfer
- Eddy Dissipation Combustion Model
- Particle tracking for evaporating water and oil
- Diffusion Limit Radiation model
- Bossinesque Buoyancy model
- k-e turbulence model

© Combustion equations
- CiHie + 1102 -> 7C0O; + 8H:0
- Property assumption Ideal Gas{Compressible)
Diffusivity = Viscosity
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Fig. 1 The structure of water mist nozzle
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Fig. 4 Radial velocity distributions in swirl
chamber of water mist nozzle
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Fig. 5 Max. and Min. vorticity values

Fig. 6 Dynamic and static pressure ratio
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Fig. 11. The schematic diagram of PMAS
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Fig. 13 The spraying nozzle test results
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Fig. 15 The visualization of fire suppression
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