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A Study on the Performance of Water Mist Spray Fire Protection System
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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 mea-
sured 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 attributed to the 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 hLeat transfer
- Eddy dissipation combustion model
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- Particle tracking for evaporating water and
oil
- Diffusion limit radiation model
- Bossinesque buoyancy model
- k-e turbulence model
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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.
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Fig. 10 Temperature and Oz variation curves
according to the change of time.
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Fig. 11 The schematic diagram of PMAS.
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Fire suppression test facility.
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Fig. 13 The spraying nozzle test results.

Fol Bd AT 577

20 40 80 80 100 120 140

Cumulative Counts

Counts

20 40 60 80 100 120 140
Size(¥™)

Fig. 14 Mist droplet diameter ( MMD=81.55 um).
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. IMO MSC Cir. 913, Local application water—

based fire extinguishing system.

IMO MSC Cir. 668/728. Total flooding wa-
ter-based fire extinguishing system.
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