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ABSTRACT

The objective of the present work is to examine the cooling effect of a water fire extinguishing
agent containing NaBr(30%, w/w). The carbon steel and teflon were used as a hot solid. The tem-
perature on the hot solid surface ranged from 70°C to 116°C and water droplet size was 2.6 mm
in the experiments. It is suggested that regardless of the hot solid material, the indepth temper-
ature of the case of NaBr solution is lower than that of pure water and the variation of indepth
temperature of teflon is higher than that of carbon steel. Regardless of the hot solid material, the
time averaged heat flux of the case of pure water is higher than that of NaBr solution. the appar-
ent evaporation time of the case of pure water is shorter than that of NaBr solution.

Keywords : NaBr, Water fire extinguishing agent, Droplet

1. M

i
¢ rle

EagAe] Asdeg AT HHE 2 T2
28 drt Ea3] o)l FoR| 2)\1:}.1,3) 2

L5174 A
EhshAe] A Ts ATV AT d8 R = FEAIZEY Aolr) RS By

W E AR 2 AMEEE B AUHAE FHukele A HZ URE d7o unEH 2o AviEle IR o

st 5EE AT Aot AR 7 FelM s Fo| A AR Jet Fuel Pool FireE 43135171 ¢

=3 gler olo) B3 Ay ogat 7o) sl ERE AS £33 ERg o8 ZfHYge] &
King Y& &43% &3 potassium acetate, HHJCTE? z2eh} Bg dFo] g JHHoa

sodium odide 9] $E4 S MaAYsHYn
ZWA B ot wde AR Qiao 5

& A7E AT NS BlFS,

*E-mail: bch@mail.kbc.ac.kr

2 BHorel SDS(sodium dodecyl sulfate)S
J7F RA et Gy B4 g A
FYEATE Tinker 598 H7MA7) A
17kl 2 A4S vixH, 22 BHO FHd) kA

EHA e njda TEA FALA HrkAs &
7t sl WA EIe BEeA gon ol o

weha] 2 Aefae LA FHA Akt &



NaBel 71 H3b40) Wrhasol w2l 7

Ale] W7k AR Fsky ) 7)Ee)
TR Ee] H iR NaBrE Abgsige
= 30%= Atk gk =473k £33} NaBr
1 g=g-do] Yrpaas vuad ‘}ff;{orﬁ 7}
Zre] H¥E Fale] ZuA7E 7oA YRen

AN s AT olgstol

T
b
l?L

W
i‘gr«
i
i
\1)#

E o
off
m il

o

_':)4’»

2. 8 A Yy
2.1 WEEx

Fig. 1& A3 43 A& Mekde vepd g

ol & f B Ao 2uE *1]015}%3 9;\: 21]0]
71(Fuji, pxw-9)9} o] Aoi7|ZRE] 285 i) 9
8 EEE AY FE71(Spe-101series)®E A Eof
o)q_

HlolE] xeli @ 7Hed maol W2k 5 7 9 o
A Ehaglo) HakE 1)) KE I¥th(d=0.1 mm)<)
dolel & Helstr] ¢13 wely] A2 & a)(Fluke,
2640A)E o] 7oA Qlrh fuF I e ‘3”'-‘“»] ==
L ¥ 3A7E Y 93 HHE 2471KD
scientific model 100)8} 2073 522 RS kAl 7]

Cooling
Water
Tank

\

Buz Driver

CCD Camera

Magnify Lens

Control
alve
Henter
® Case Y
Portable
Thermometer
X-2 traverae
ra
= r
®F =l
EEEH
Data Acqusition to PC Tempefature Power
Controller
®

Fig. 1. Schematic diagram of experimental setup.

WAl ul olHe] AL zAslr] et L=
X-Z Traverse’} 2R Ao, Yzt Hojr
2 wpAlze] 22g Alolsr) 9% W E
23 , B Wby 2 Wzka 7] )
)7 “5101 Atk

&
& AR GE Fudate] sMgE

o
i B 12

p

(4
o !

o
E’_
o 2 iy

e

'_L
H :lO _jz, Oﬁ g

] W3

o 09.
B

8l o
1})%
1 93k 94 Helgaz O-TOM f+, %
A28 CCD7MEtell= st dl=g Ralsign. 719
5 Ao)262 2% 247} 140> 140X 100 mme|t}.
Fig. 2= 22&A1¢] g4ka daue) 93] 2 &) o)
718184 & ae viebd 1ol
A AME Ao wel f4s tEA s
o, @l w4 A9 12 A Ay §)A
o] 7bsty] ujiol A Zol7t 70 mm, Z(neck)®
W H7Ho) 8 mm, M- FFHo] 25 mm°1 HUEFo7
AAsidvl, GAdE vLA FHel B0 2 E
Zolwpgko 2 7hzb 1.5mm, 7 mm, 9.5 mm, 12 mm,
14.5 mmel 570&E 35 on 9 Ao)i g
Zio] 68 mmefl A slgct. e 71dstr] 93 3

40
k

T CCD “tullg}e}l CCD Zidllgkoll A &

ol

H s vy
#elstz

M

ﬂ.‘ Y‘...
4 r“o

18 ox o

i
i

(unit : mm)

70

25

(a) hot temperature
heating metal

(b) Band-wrap electric heater

10 80 100 130150 e~ depth:8.5
20 70 110 14 0 «— depth:8.5

30 B0 120 «— depth:10.5

40 DO @ depth:11.5

50 «— depth:12.5 for center

(a) hot temperature
heating teflon
Fig. 2. Schematic diagram of hot temperature heating
metal, band-wrap electric heater and hot temperature
heating teflon.

L of Korean Institure of Fire Sci. & Eng., Vol. 15, No. 2, 2001



Table 1. Experimental condition

Surrounding & initial droplet
temperature

Surrounding: 25+0.5°C
Initial droplet: 25+0.25°C

Surface temperature range

70°C~116°C

Surface material

Carbon steel, Teflon

Droplet diameter

2.6 mm(0.0153 g
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Fig. 3. Photograph of droplet evaporation a) NaBr
solution b) pure water on carbon steel (T,,=94.4°C,
d,=2.6 mm).
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Fig. 4. The variation of indepth temperature of carbon
steel for NaBr solution(30%, w/w) and water according
to time elapse(T,,=86.4°C, d,=2.6 mm).
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