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Experimental Study on the Fire Extinguishing Characteristics
of Water Mist System

HUE' - LT - 2T - 0|2
Won-Jun Hwang' + Hwang-Jin Kim* - Kyu-Hyung Oh** - Sung-Eun Lee***
xqux} * ST Skl q.]aOJ

**i/qr,ﬁs;}g_ _},\_Eouc]—zﬂa—l-_‘,]. ***iﬁtﬁﬂ_’ )\].%10]-;(47] =] _—TL/g_]Eq
(2009. 2. 2. F<7/2009. 4. 16. A=)

o oF
prd =
£ AFelM= F2lo] 7] v 3FR/] v =58 1-& sle] WAoo} sl e] 91X Wslel] u}
& 4T A8 X LsHAIE EFT AT A4S A 4asMds AP RETT =
Z9] ¥0|ZF 4m, 3.5m, 3mE HI}E F9on dAF7 A& =Z T4 ZHE 0m, 0.5m, Ime] W=
FAY £ AsleHAlE 3%3 AFFF(Aqueous Film Forming Foam)E ARE-3}S it AgA3 /M52 &
H= Adlo HXE o] Hom, T Ao E T3l njEEze] AL oS T3] &
& 73 ulsted Salgint.
ABSTRACT

We carried out fire extinguishing experiments with three kinds of water mist nozzle system. Fire
extinguishing experiment according to installed nozzle height and fuel pan location was done. And
fire extinguishing performance was compared with plain water and foam agent mixed solution. Water
mist nozzle height was varied with 4m, 3.5m and 3m and position of fuel fan was varied 0.5m and
Im from the center of water mist nozzle. Foam agent that used in this experiment is 3% type of AFFF
(Aqueous Film Forming Foam) solution. Experimental result showed the door opening effect was lit-
tle. Fire extinguishing performance of foam agent mixture water mist was better than the plain water
mist only.
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Table 1. Specification of Water Mist Nozzle
A Type B Type C Type
Nozzle Type Multi Orifice Swirl Multi Orifice
K-factor 0.64 2.7 2
SMD (um) 35 50 -
Flow Rate (L/min) 6.4 27 24
Operating Pressure (Mpa) 10~11
Spray Angle (°) 70 60 75
Spray Type Full-cone Type/Single Fluid
Thread Type 3/8" BSP
Table 2. Physical Properties of the AFFF Foam
Concentration Type Specific Gravity Viscosity Storage Temp. (°C) pH (20°C) Color
3% 1.035 5.5¢cst -10~30°C 8 Rose Pink
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Figure 4. Temperature profile of 2-unit scale n-heptane fire
during fire extinguishing according to the nozzle type at 3m
head height.
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AR e
&% gz:: According to the Nozzle Hight and Fire Unit
600 1 ;’ Installed Fuel Nozzle Extinguishing time (sec)
o I Nozzle Fan
°:4DD " Height Size Type | Door Open | Door Close
£ :
= ; A 32 34
| 1 |' 4m 0.5unit B 17 33
C 34 91
5 . ; 2 : , ! . A 44 50
o 30 60 90 120Timfisec; 80 210 240 270 300 3 5m lunit B 35 38
. C 9 10
Figure 2. Temperature profile of 2-unit scale n-heptane fire
. R . A 27 25
during fire extinguishing according to the nozzle type at 4m
head height. 3m 2unit B 11 15
C 10 10

WM Discharged

—e— Free burning
v Atype
—=— B type
—+ - Ctype

ID SIEI E‘U SIEI 1I2U 1 éU 1éD 21‘ u] 24‘1U 2%‘3 300
Time [sec]

Figure 3. Temperature profile of 2-unit scale n-heptane fire

during fire extinguishing according to the nozzle type at

3.5m head height.
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Table 4. Experimental Results of Fire Extinguishing Time
According to the Distance from the Nozzle Center

Distance from | Nozzle | Extinguishing Time (sec)
the Nozzle type Door Open | Door Close

A 50 53

Om B 42 40

C 21 24

A 273 91

0.5m B 147 64

C 26 16

A 119 93

Im B 254 146

C 86 149
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Figure 5. Temperature profile of 1-unit scale n-heptane fire
during fire extinguishing at the nozzle center (head height:
4m).
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Figure 6. Temperature profile of 1-unit scale n-heptane fire
during fire extinguishing at 0.5m apart from center (head
height: 4m).
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Figure 7. Temperature profile of 1-unit scale n-heptane fire
during fire extinguishing at 1m apart from center (head
height: 4m).
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Table 5. Comparison of Fire Extinguishing Time with 3% AFFF Solution and Water
Extinguishing time (sec)
Installed Distance from Fire Nozzle 3 3
Height the Nozzle Unit Type with Water with AFFF
Door Open Door Close Door Open Door Close
lunit 108 167 75 153
4m
2unit 210 112 170 103
lunit Failure Failure 58 127
3.5m Om - C
2unit 150 77 60 52
lunit 89 125 63 120
3m
2unit Failure 110 208 102
300 300
275 m— Water Mist 275 . Water Mist
250 [/ Water Mist + AFFF 250 [ Water Mist + AFFF
g 225 | o 225
E 200 % 200
g 175 .E_. 175
-_5 150 o 2 150
‘% 125 "E 125
-‘E 100 4 §' 100
w754 I_'f—j 75
80 4 a0
U :
0 ¥ T T

1 Unit 2 Unit

Figure 8. Comparison to fire extinguishing time (Door

open).
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.4 B
I} RS 258 0]8-3) n-heptane 3FA9] AFFF
5 g3l AsEES e A os 2 4
25 A
AR, TLE 27]9) Gl nEEF =F FA4
S 2 RE HojdEE Asirzre] FUtEsled, ole
571 A3 F Ao w} L3Pt o] FofA e A}

MAUZN FHOZNE UolW5F vl R4
APES] iR §57] Ao ofd7] Wit
A, FYRE 2BAE EHRAL W), 25T
B A AR 2547k skl on], 54
2ol J& Y AHlME 2 Eh @A veht,
7) 2o WAFAA T FANYY FhsjopA o
@ 23095 B A A DR FHAAE §
AR LheRd Ao Uelsith ol mleRae) 3

J. of Korean Institute of Fire Sci. & Eng., Vol. 23, No. 2, 2009



84 Yoz - A -

7t 2 3|4 g3 oo EAsekA| o] B gl
3 Aoz wEn, ¥ sk B3 et
oA mEFS Astu| dAHS BT F 9
stHbHo R A8EH g US AoE AT

AR RE B AFor mRESE L—_-Z—.O/] Hi]lno]y}

Lo

¢

rr

1. “20073 % SAFA A7, 22 % (2008).

2. WA, U BERL TR RS 2o
A« 2B ety HALE=E £(2005).

3. B. Dowme, C. Polymerpoulos and G. Gogos,
“Interaction of Water Mist with a Buoyant Force
Methane Diffusion Flame”, J. of Fire Safety Vol.24,
Pp.359-381(1995).

4. G. Holmstedt and P. Andersson, “Limitations of

I A L H S =X A3 A2Z, 2009 H

10.

11.

. MB. Kim and Y.J. Jang,

Water Mist as a Total Flooding Agent”, J. of Fire
Protection Engineering, Vol.9, No.4, pp.31-50(1999).
“Water Mist Fire
Suppression (1) - a Personal Computer”
Institute of Fire Science and Engineering, Vol.13,
No.3, pp.27-33(1999).

, J. of Korean

. K.D. Lee, “Performance of Fire Extinguishing of

Water Mist Nozzle for Power Transformer Fire
Scenario”, J. of the Korean Society of Safety,
Vol.21, No.6, pp.46-54(2006).

. NFPA 750, “Standard on Water Mist Fire Protection

Systems”, pp.1-14(2007).

. P. Anderson, G. Holmstedt and M. Arvidson, “Small

Scale Experiment and Theoretical Aspects of Flame
Extinguishment with Water Mist”, Lund Institute
Technology, Report 3080(1996).

. C. Fu and PE. Sojka, “Water Mist Impingement

onto a Heated Surface”, Proceedings of the 5th
ASME/JASME Joint Thermal Engineering Con-
ference, pp.1-5(1999).
FFLYAATAL, G 23)e) WA 2 A
71713 (KOFEIS 0901)”, 3=+ J%A}(zoOO)
o13H, AA, “H7HI7F EE piAl =R To] &8t
g5l ARk A7, =spAgEts] =74, Vol.l6,
No.1, pp.1-7(2002).



