OIHEYL =R
H9A RI3T 20064 | pp. 291-297

SXgt EERE 0S8 AXL SUTIQI) BEt MB U SXIHMH 27

An Experimental and Numerical Study on Fire Suppression Using a
Mid-low Pressure Water Mist in a Carriage Fire
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Abstract

The present study investigated the effect of fire suppression using a mid-low pressure water mist in a carriage fire.
The fire extinguishing time and temperature distributions below ceiling in the enclosed compartment of 2.9m x 2.8m
x 5.0m were measured by stopwatch and k-type thermocouples for various fire positions. The numerical simulations
were extensively performed using Fire Dynamics Simulator(FDS, Ver. 4.0) code and the predictions were compared
with experimental data. The prediction results showed good agreement with the measured maximum temperature in
the all cases. Whereas the predicted temperature was about 40°C higher than the measured one after operating of water
mist. The predicted fire extinguishing times were compared with those of measured data. Fires are extinguished within
200 seconds at the experiment in Case 2 and Case 3. But in Case 1 fire was not extinguished in the numerical
simulation. The reason of the discrepancy between predicted and measured data was that a simple suppression
algorithm has been implemented in FDS. Also, various databases of fire properties for combustible materials and more
elaborate model considering the water mist were required for better predictions of the cooling and suffocation effect.

Keywords : Fire Suppression(3}A4] 21¢}), Water mist(£E-5), Carriage fire(Z14} 3}4)}), Numerical simulation(>%]3f4])
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Fig. 1. A Schematic of the experimental setup
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Table 1. Specification of the tested nozzle

Sauter Mean Diameter 121 um
operating pressure 20 bar
K-factor 1.66

Spray pattern Hollow cone type

Table 2. Detail of chair fires

Fire Position Front | Center | Rear

Reaching time for maximum ceiling

o s L 12 2 15
temperature 74°C since fire ignition s Os s

Water mist operation time since fire
P 2s | 30s | 25s

ignition
Fire extinction after mist operation | 176s 63s 65s
Total time after fire ignition 198s 93s 90s
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Fig. 2. Model for the numerical simulations
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Table 3. Comparisons of fire extinction time for fire positions

Fire Position Front Center Rear
Experiments 176s 63s 65s
Numerical No extinction 180s 178s
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