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Extinguishing of Qil Fire by Water Mist Suppression System

Using Compressed Inert Gas
Changsub Shin' - Goun Jeon - Kiwhan Kim’

Department of Safety Engineering, Chungbuk National University
"Korea Fire Safety Association
(Received August 19, 2010 / Accepted November 9, 2010)

Abstract : Water mist fire suppression system is environmental system and needs a flange pump to jet water. in this
research, high pressure Nitrogen cylinder is used as a pressurizing source instead of flange pump, and also we tried
to find the possibility of using compressed Nitrogen as a fire suppression agent. As a result, it was possible to design
water mist fire suppression system with Nitrogen cylinder and suppress oil fire effectively. With DK1.58 nozzle, the
optimum Nitrogen pressure was 80bar and the pressure was stable during water mist spray. However, jet of Nitrogen
was not effective fire suppression agent when it was dually used with water mist because water mist has blown away,
and it is efficient way to use compressed Nitrogen as a pressurizing source only.
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Fig, 5, Flame temperature and discharge pressure at Np +
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ssure © 55bar),
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Fig, 6, Flame temperature and discharge pressure at N +
water mist type suppression system(discharge pre—
ssure : 70bar),

{P1 : pressure after regulator, Tt : 0.5m
P2 : water mist nozzle discharge pressure, T2 : 0.8m

P3 : N; discharge pressure, T3:1.2m)
Table 1. Extinguishing time by nozzle type

Discharge | Nozzle | N; nozzle | Water mist | Extinguish

type NO. pressure | nozzle pressure Time

N, + 1
water mist DK1.58 55bar 70bar 30

N; + st
water mist DKl.6 T0bar 70bar 56
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Table 2, Extinguishing time at water mist after N2 type
Discharge | Nozzle | Ni nozzle | Water mist | Extinguish
type NO. pressure | nozzle pressure Time
Water mist "
after Ny DK1.58 70bar 70bar 55
[ 800

P Temperalure

NZ Discharge Pressurs

Discharge Pressure [bar}
8
8
Temperature P'C)

Time {sec]
Fig, 8. Flame temperature and discharge pressure at only Np
type suppression system,

SrRordEtalX), M253 MéE, 20101

Table 3. Extinguishing time by only Nz type suppression sys—
tem

Discharge type | Nozzle NO. | Nozzle pressure | Extinguish Time

Only N, DK1.58 55bar Fail
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Table 4, Bxinguishing time by the change of discharge

pressure

Discharge type | Nozzle NO. | Nozzle pressure | Extinguish Time
Only water-mist| DK1.58 60bar 32"

Oply water-mist | DKI1.58 80bar 8"

Only water-mist | DKI1.58 100bar m
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