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Analysis of Fire Suppression Efficiency for Intermittent Water
Spray Pattern by Fire Dynamics Simulator
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ABSTRACT

Water mist fire suppression system utilizes the fire suppression features such as cooling of fire
source, dilution of ambient oxygen, and shielding of radiation heat with the evaporation of micro-
scopic water droplets. The momentum of water mist is relatively lower than that of larger water drop-
let and the infiltration of water mist to the fire source is not effective. Contribution of evaporated
water vapor is liable to decline to limited portion of fire source due to its light weight and sparse
density. On the other hand, the cycling water mist pattern is expected to improve the penetration force
of water mist as well as the air expelling capability with the stratified spray characteristics. At this
paper, we present the analyzed fire suppression capability of intermittent water spray pattern by use
of FDS which is computational fire dynamics fire model. We expect this analysis can support the
basic concept to the development of the prototype of water mist nozzle.

Keywords : Water mist, FDS, Momentum of water mist, Intermittent water spray
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Table 1. condition of fire room and input variables

condition input variables

6.0 x6.0x4.0 [m]

fire room

fire source 14 x 1.4 =196 [m?]

- 0.16 [m?] at left wall

opening - 0.16 [m? at right wall
HRR 3,516 [kW]

fire growth fast t-square fire
duration time 260 [sec]

- at center : 1 nozzle
- east, west, south, north
: 1 nozzle at each position

nozzle position

#:5)

- case 1, 2, 3: 60 lpm/nozzle
- case 4, 5, 6: 30 Ipm/nozzle
- case 7, 8, 9: 10 Ipm/nozzle

flowrate condition
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Table 2, Water mist spray pattern

case-1,4,7 case-2, 5, 8 case-3, 6, 9
#1
(center) ; ] -
30 sec halt, then continuous spray 30 sec halt, then continuous spray | 30 second halt, then continuous spray
# HE B B B B

t
(cast) 30 sec halt, then continuous spray

5 sec interval spray (same pattern)

5 sec interval spray (alternate pattern)

s I R EE EEEN

t
(west) 30 sec halt, then continuous spray

5 sec interval spray (same pattern)

5 sec interval spray (alternate pattern)

" EE BB B Bl BEEE B B B

(south) 30 sec halt, then continuous spray

5 sec interval spray (same pattern)

5 sec interval spray (alternate pattern)

gEE BN B B N BEEER B B B

(north)

30 sec halt, then continuous spray

5 sec interval spray (same pattern)

5 sec interval spray (alternate pattern)
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Table 3. fire suppression at fire scenario

scenario case-1 | case-4 | case-7 | case-2 | case-5 | case-8 | case-3 | case-6 | case-9
flowrate 60 30 10 60 30 10 60 30 10
continuous spray continuous spray
spray pattern continuous spray (1 nozzles) (1 nozzles)
pray p (5 nozzles) intermittent spray alternative spray
(4 nozzles) (4 nozzles)
flowrate flux 8.33 4.17 1.38 5.0 2.5 0.83 5.0 25 0.83
suppression time 74.5 76.1 92.5 81.8 84.9 99.2 82.8 825 96.4
maximum. temperature of target | 38.8 44.6 70.5 46.9 522 125.1 424 58.7 94.5
maximum heatflux 1.8 34 7.5 4.0 33 19.8 2.1 7.2 11.5
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Figure 1. Temperature proofiles at each fire scenario (X-second, Y-°C).
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Figure 2. Heatflux profiles at each fire scenario (X-second, Y-kW/m?)
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