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Thermal Numerical Simulation on Fire Suppression Characteristics
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Simulator), Extinguishing Time(4:3}A| 1)

), Fire Suppression(Z4] 2 A}), FDS(Fire Dynamic

Abstract - In the present study, the numerical investigation has been carried out to see the effects of water mist

sprays on the fire suppression mechanism. The special-purposed program named as FDS was used to simulate the

interaction of fire plume and water mists. This program solves the fire-driven flows using LES turbulence model,

the mixture fraction combustion model, the finite volume method of radiation transport for a non-scattering gray

gas, and conjugate heat transfer between wall and gas flow. The computational domain was composed of a

rectangular space dimensioned as LxWxH=4.0x4.0x2.5 m’ with a mist-injecting nozzle installed 1.0 m high from

the fire pool. In this paper, two types of nozzles were chosen to compare the performance of the fire suppression.

Numerical results showed that the nozzle, type A, with more orifices having smaller diameters

had poorer

performance than the other one, type B because the flow injected through side holes deteriorated the primary

flow. The fire-extinguishing time of type A was 2.6 times bigger than that of type B.
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Table 1 Specifications of the test nozzle
Description Symbol | Unit type A - type B -
Center Side Center Side
Orifice diameter D mm 1.8 0.3 2.6 0.7
Number of orifice N ea 2 24 1 8
Flow rate Q 1/min 10.20 0.5498 21.29 1.513
Operating pressure P bar 100 100 100 100
K-factor K - 1.204 0.05498 2.189 0.1513
Diameter of water mist d um 120 45 150 60
Spray angle of water mist 0 ° 75 40 75 39
Spray velocity of water mist \% m/s 25 25 50 45
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Table 2 Mean values in center section
Description Symbol Unit G type A45° o type B e
Temperature 7, T 50.76 188.15 25.75 60.77
Radiant intensity Qr kW/m2 44.01 65.21 13.47 46.74
Oxygen mole fraction My mol/mol 0.194 0.151 0.201 0.187
Water vapor mole fraction M, mol/mol 0.0052 0.0377 0.0014 0.0092
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Fig. 11 Temporal variation of mean heat release rate
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