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Abstract

In the present research, the exclusive analysis system based on the CFD method were suggested to predict the fire-suppression
performance of water mist fire-suppression equipments for design applications. The computing scope is ranged from starting
pump to fire-suppression equipments, composed of three parts that calculation of flow rate and pressure distribution at each
nozzle, examining of spray performance and predicting of fire-suppression performance in the fire space. Application were done
to the fire-suppression system for electric power generation plants. The results were analyzed by comparison between numerical
results and initial design conditions in terms of thermal and fluid mechanics.
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Fig. 1 Overall view of the fire suppression systems based
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Fig. 2 Layout of pipings for WMFSS in typical electric power
utilities

Table 1 Hydraulic results in the present piping system

Location [Ime] [bZr] Remark
S1 218.406 80 ol R ¢ 225 (pm)
52 87.462 76.0298

1 21.8691 75.9118
2 21.8652 75.8856
3 21.8634 75.8731
4 21.8628 75.8690
S3 130.950 76.0798
5 21.8670 75.8981
6 21.8256 75.6110 ho-s = 0.9[m]
7 21.8178 75.5570
8 21.8136 75.5279
9 21.8112 75.5113
10 21.8118 75.5154 hs 10 = —0.9[m]

Fig. 3 Pressure fields inside nozzles

Fig. 4 Spray patterns through the single nozzle

Table 2 Comparison of CFD  with Experiment for T-10 nozzle

Exp. CFD
K-factor 240 245
SMD
76.37 111.03
[ 1]
Particle velocity
11.91 507
[ny/s]
Spray angle| °] NA 770
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Fig. 5 Performance curve of WM nozzles
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(a) computational mesh
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(b) geometry
Fig. 6 Computational mesh and geometry for FDS simulation

(a) 20sec

(b) 315sec
Fig. 7 Distribution of heat release rate inside the electric
power room according to time of mist injection from WM
nozzles
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Fig. 8 History of mean ceiling temperatures
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Fig. 9 History of heat release rate
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