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An Experimental Study of Fire Suppression Using a Water Mist in
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Abstract

The present study investigates the fire suppression characteristics using a water mist fire suppression

system.

The fire extinguishing times arc measured for various fire sources, fuel types. and different

total flooding rates of water mist. Pool fire with hvdrocabon fuel is successfully extinguished within a
minute under the operating conditions of the water mist system. Two different regimes of the smoke
layer cooling are observed. such as rapid and slow cooling processes. The regimes are divided by
threshold time which is calculated with auto-corrclation function. The threshold time for the inital
cooling decreases with increasing water flow-rates and fire sources. These initial cooling effects play
an important role in preventing the occurance of flashover fire by the initial fire suppression.
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Table 1 Specifications of the tested nozzle

Sauter Mean Diameter
 (SMD) 121 m
Spray angle Outer * 90°
Inner : 70°
Operating pressure 13 bar
K-factor 1.66
Spray pattern Hollow cone type
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Table 2 Heat release rates for various fire sources

Fuel type _ Pool sizelcm] Heat output[kW]
30 cm 2289

Methanol 40 cm C TmEr
n~Hexane L" 30 cm % 11451 _
S, 40em | 19855
Gasoline 30 cm 82.90
DEOME L 40em T 13080
49e Fasely

2.3 =h2

31919 Wgsr 2 Ay Wi BEY A3 5
A8 #etst7] sl Al FHY 989 2 7K

l 5
= ’\}% 331:: 2] A89 n-Hexane
(n—- CﬁHMJ‘E} 7}’% T Ja]-ﬂ ‘3—}%74] C{#__Eﬂ’_gl
Methanol( CH KOH%% oj-g&3trt. 1Y U4
Fe TERFIL gt 2o

sl AsrsAg”

Q= m AH 6]
71N m s AH o= 747 dme) i A
A£8E YEMY X At Figure 2% &4 Wy
of Ao vet&dd dis] S H A42HE Y

Elar Qloh H A4 %S SFPEY Free burn



370

=
ok
e

140
D Gasoline, Q,, = 25Ipm
o D Gasoline, Q,, = 301pm
- ] Hexane, Q,=301pm

—

ey gy
2] [o0] (]
o o [ 8
T T

S
o
T

283
=)
T T T

Extinguishing time [sec]

o

30cm Pool 40cm Pool

Fig. 3 Comparisons of suppression time

A AAE guth ta Be e uolxn 9
B olRe stAd WRe Bl Aetew

A FYFT7IY FA dFg d59 £x5d
& Aeg Algdc AA Al4H sd g
g F2 Table 29 2t}
3. A EZn

3.1 &25EE

Al AU BEYE A4 Aoax"
of g A23dde EEd 93 Jagae F
B 3719 A 93 AL F o)

AuHolTh 5 $FZ sl U
N BAE e

Adaxgs Fez g3 o9 we LOI(Limiting
Oxygen Index)d] =23tE Al7te] wgximz 4

SN FolE Aoz dAA Ak e
e dde Addez = sgel oMY
Fohgol o3 sae) AP AGHE B
Axze) K3} AMAH B dstd Fz

JYET ey B AT7NE sdo] B
g8l AP xEHo] TET oF sduzol

2 Aol dstel AYe Sy Figure 3

AH ERBA o] 25 lpmy} 30 lpm F-$-9
A Zhe wHHAG. 28N dt,, = o+
2o] Rejateln.

L

=
i —
el

ta

Atext= ts_ 2)

£z

)

do
oloh
24

- Mist operating time = 32 sec

.................. Q,=25lpm

P — Q,=30lpm
O L
L
Q )
= '
2 ik §
© 60 RS S
g ¢ lr*-.-“

l
§ :
- 1

N
=)

)

[

1

1

1 )

[ |

! |
‘Sﬂpm tS.Sipm

[ o Y
200 30 60

| IR B

120 150

L

90
Time [sec]

180

Fig. 4 Ceiling temperatures and suppression times
with water flow-rate
71Nt tam A FstolF: aZHEd 7t
AaANDD Q3 o F gEE
ZANZFE e sleas Ay mE
o] A7|7b St wek 2ANIE T
BoF3 9l Figure 4= 40 cm 71<d
gste] BEEAG o2 AAHNA Y =W ¥
AAE BAFa k. ERAMEO] FUHgH
wil A3AE Aased BEALEo] 30 Ipm
QA B9 &3pA2be) 25 Ipm?) 7 5ol H]& 3u)
ol wel Asgtafe] o]Foxivt= Al S #o}
AT 7hEAF e dAnd wWE AZAzE
< LEHo] & ko] H97F L&A o 2
A dewth @38 dgg A HAe EET
FEelF 599 Fole A FAadAF o 108
of FastAx Azt olFolAA HFUdth oY
P g o)2MNAgTF] FUFHL
2 Zol ZAoFo Arwr &HAHQ Aist 7}
BEFo] FdHo s ] i FuH
Fop AadwaAt 2x 97)
stebety. ey AgH oz o
2 7tedely gare A4 5
agst g7 FLE $3719 Aapuo
2 A% BRY HFo|F IRYE oo 23

A
2] =3
Al

[+

e

e
% o

B ro
it
o S

fu

oo £ rr o
Mo

32 9i5e Y25
A8 eTte WER BET
2ol g sA Aol



EREE olga stAAolo] BT YA AP 371

N
(=]
o
[l

—a— t,+ 10sec
F—O0— t, 18

—=— t,+10ssc
tﬁ

O o

T

o
T

IS
T

\

Height [m
Height [m]
.

‘?) [ j
06F (L 06F
04 [ R G L 04 [N S A SR AN B AN
20 40 60 80 0 ac 60 aC
Temperature [°C] Temperature [°C]

@ Q,,=25Ipm (b)Q,=30Ipm
Fig. § Vertical temperature profiles for gasoline pool
fire( D =0.4) at the different times

Delay ﬂmé(r ) [sec]

Fig. 7 Auto-correlation function of mean ceiling

temperature for methanol fire( D p=.4)

ok % 9] sti}oltl. Figure 547 40 cm
7@ shafo] wlste] FYeA 1 m HolF 9

Ao EEFAA] AEo|T 102 AT &
5= 7t FAYY LEEEE e 8l
th EALR-Ee]l 25 IpmSl A9 xgAgte] dd
Mo z7] Wi dAFe] FEIA JeF
28t olFoj A "ok 2y BEARTE] 30
Ipme] 9 BE &2&A 3o Qs AFeol F
w3 Wzts s Aol AstEtgo] o] Foixy] o
ol 45 227t dddes =4 vEwd
o @3 oeEe i}ZH-J 39 FolW BAMF
tate] FAIHE A7t AL&E7] wfo] Al

w
O

3

(o] ~t
o (]

(5.}
(&}

ack §

Ceiling Mean Temperature ['C]

P AT S S W
0 100 200 300

Operating time [sec]

€ I S TN SV T

Fig. 6 Mean ceiling temperatures with total water
flooding rates

Table 3 Threshold time of the initial cooling
regions for methanol fire( D p=0.4)

Pool size | 20 lpm ir25 lpm 30 Ipm
30cm ' 658 sec  46.1 sec  36.2 sec
40cm 422 sec | 376 sec  26.8 sec
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Table 4 Temperature decreasing rates of the
methanol fire ["C/sec]

~Pool size \ 20 Ipm | 25 lpm | 30 Ipm
. 30cm . 084 121 1.52
~ 4cm | 136 164 2.36
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