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A Study on the Fire Suppression Characteristics Using a Water Mist
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ABSTRACT: The present study investigates the fire suppression characteristics using a wa-
ter mist fire suppression system. Numerical simulations of fire suppression with water mist
are performed with considering the interaction of fire plume and water droplet, droplet evapo-
ration, and combustion of pool fire. The predicted temperature fields of smoke layer are com-
pared with that of measured data. Numerical results agree with the experimental results
within 5C in the case without water mist. In the case of fire suppression with water mist,
numerical results dose not predict well for temperature field in the gradual cooling region
after water mist injection. But the predicted results of initial fire suppression are in good
agreement with that of measured data. The reason of the discrepancy between predicted and
measured data is due to the variation of burning rate during the injection of water mist. The
effect of burning rate on the fire suppression is left as future study.
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Fig. 1 A Schematic of the experimental setup (unit: cm).

Table 1 Heat release rate of Methanol fire

Table 2 Specifications of the tested nozzle

Heat release rate [kW]
22.89
3257

Pool size [m]
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Sauter mean diameter (SMD) 121 ym
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Spray angle Inner : 70°
Operating pressure 13 bar

K-factor 1.66
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Fig. 2 Cumulative volume fraction of the dro-
plet size.
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Fig. 3 Grid system of fire compartment.
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Fig. 4 Comparison of ceiling mean temperature.
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