AR IS T 09 DN 22T SR O] A~
sl Alsl

M Soll 0| X = QS0 s Alslx o1
A5 - ieg - o34
Fordistal 71 A g
(2007. 6. 14. H==/ 2008. 7. 2. A=)

An Experimental Study for the Effect of Ventilation Velocity on
Performance of a High Pressure Water Mist Fire Suppression System
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Abstract : This experiments are performed to investigate the effect of ventilation velocity on a high pressure water
mist fire suppression in train. The experiment is conducted in half scale modeled train of a steel-welled enclosure
(5.0mx2.4mx2.2m). The ventilation velocity is controlled by the ventilation duct through an inverter in the range of
0 to 3m/s. The coverage-radius and an injection angle of an high pressure water mist system are measured. The mist
nozzle with 5-injection holes is operated with pressure 60bar. The heptane pool fires are used. The fire extinguish-
ment times and the temperature are measured for the ventilation velocities. In conclusion, because the momentum of
injected water mist is more dominant than that of ventilation air, the characteristics of water mist, the fire extinguishment

times and the temperature are affected very little by ventilation velocity.
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Fig. 1. Schematic of the experiment device,
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Table 1, The specifications of high pressure nozzle

Droplet size(lm below) SMD about 70um
Droplet velocity(Im below) Center about 15,2_m/s
Qutside about 26.5m/s
Injection angle About 95°
Coverage-radius(1m below) About 2m
k-factor 1.14
Nozzle type 0.8mm 5-holes
Flow-rate 8.90lpm
Operating pressure &0bar
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Table 2, Injection angle as the effect of ventilation velocity

1.5m/s | 2.0m/s | 2.5m/s | 3.0m/s

Om/s | 05m/s | 1.0mss

135° 129° 129° 127.5° | 126.5° 127° 125°
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Table 3, Reaching time at 72°C and mean extinction time

\';I:?itty nitial (Temp. %ﬁgx i ;iea:th%g( Extinction time (s)
(m/s) © ) (s) P1 P2
0.0 121 122 20 1 3
0.5 14.1 13.6 18.5 1 2
1.0 131 129 19 1.5 2.5
15 139 12.8 18.5 1.5 2.5
2.0 133 12.6 20.5 1 2
2.5 132 126 23 2 2
3.0 137 127 21 ) 3
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