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Smoke Movement Characteristics in the Ship’s Indoor Spaces
with Fire Size and Location
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ABSTRACT : It is very dangerous for ship’s fire which occurs from navigating because o it will not be able to expect fire fighting from land
so that handle with the oneself to control. Additionally, in the case of passenger ship is more serious for the reason of not only the
property damage but also large life accident can be occurred continuously. When the fire occurs, the many smoke to occur simultaneously
as well as the heat from combustion process and the poisonous smoke is brought the life damage as the death from suffocation The
purpose o this study is to examine the smoke movement characteristics in the ship’s indoor spaces with fire size and location An
experimental study was carried out with two sized of fires and three typed of fire source locations. As the result of it, the smoke and heat
diffusion characteristics has been showed the most quick rise curve in the case of comer type fire

KEY WORDS : ship’s fire, suffocation, smoke movement, fire source, heat diffusion,

1.A 8 B9 A4 g1 AP dsle] A & 5 e st

A SAE S99 A gel g Fole gyery & A0IEE AU AW HasAw e ARl
u BES g 4 gomg Ada Aastx] gow o A @Rl i 24FH A7 AS5A79 APFAo] o
A1, AR AAA 909G Aol ME mejok s Apy  HE A& S BIAYS oS08 st BE AFE
ol olat} T§ AM Ae BF AN v Boojm o  ToldTh EF AUTH WM A da A4 o o
WA Z o]o]A 4% gt wol FAS 2o} AT T AN FEE SHIEH, T, TE R VS 22 89
ZH A7 2 $E/A9 52S agHo AojFrd ojg I EEAY, d AY, NS Fo| XFE wi HHE
2o AumsE 2 4 Qe Bu ol dAivkrd og  ZHIFl o st AuistAdAM sAe LA o
SAgele] AL wxa & ok Al wAst o mar o ol £ wo] FAUAX i viere] FARIONM &
ol AAaTAA Be dr7t RSy 2x =2 e AsHE SHF HAl(center fire), 3He} VF Wo] 52Hd
A oddHe g Zelay S MESAE g4 dgz g adlE HAY SAl(wall fire) 223 sl F A 53
AAS Lo AN DA e @y 7 =4 Hol BAdE EMAY FAl(comer fire) 2 EFED - ST
o2 st} AN L AYNAE oA Bk wa A oW SUstd(diffusion flame)e] T2} A7) AFL A%
Aol BEQYoR olF) 229 L oo Wy B 4 ag  HEA UEn stk dAe g4 23 st
GEolE 2 Wale] Uk webd MusAelA wat gy Th EE 22 A719 sSARE A9 s me Uy

' FTUAA FAEHE Q7159 259 4% Fole tvEA Y
* EAR} : A8 winhan@mmuackr, 061)240-7239 BA Hof SdAzhe dEslet 2 Aolg BolA dEn.
*+73 3] 9, dhcho8@mmu.ackr, 061)240-7104

— 167 —



gk

a T YoM E olgd FAY, ¥AY a8 2AE
g Aol st B2 AT (Zukoski, 1995, Hansell, 1993;
Zukoski, 1981)7} ©]Foix gtew 3ixje JF&Ed] mE
sgAzke] 4= BEE 9 (Kerrison et al, 1994; Poreh
et al, 2000 X442 ARtk 53] Aura gH&A
€ TAY Agsle AA4AS Aoz Ay ffso] U
oA d¥e FLH: JdE AAeld au IFuldAs
ol2jg Fofo] APATEe] 18 LA FE3lr] W] A
uke] HAul F7F Ao glolA dAr)el Aol dig ojdrt o}

ANA B Agol.

o] @TelME A ¥FFA AA4HY F4 2EE e

2 A dqEITAAY AVIATELS @R 3dy
A7) 2 A6 et F4RY 4¥98 FI89n, 1 2F4E
Hl - EAFo 2N Autsxer gEE BdH odE F3A
712 B ARIh At HAASNA B £-8¢ Ak
du)ol] B3 7|2ABE AFEaA QT

2. MBI L Wy

o

0
ne

Fig. 12 £ aFoA +3d AUslA 48 A4 =,
1500088 A9 A3FS /1002 F4 ALY RolH,
AAHez 62499 Fzxoltt. AVE 7IE 1410mm, A=
1272mm (F ¥ A dHe) oj2= Fulle] Aol 535mm)e] i,
07} 370mmeol, FH FHPols Zo} 2B50mmolx o]zt
250mm<] Fol 270 EA%E 2o BHL 8mm FAY Wiz
2}o] E(Bakelite) 9} AHA-E AHS3le dduid g T4 5.

ARE &% 99%9] weL(methanol, CH3OH)S AHE3l% e
N A87F AYE AHETIE A AR AS g F
o, HAYA FF AN WS v S, 28
2 BAEY A A5 e 2A fxEH e, sk
(KRS A22 AMEEE A8 7]e FAAAgoR 3 He
Zo]7} Omm(BA=Z7] 276kW), T0mm(3+A=27] 1L.67kW) =
71& AHE3EtE e §7]9 5t 2mmel FHE AHESIHTh
ol AFHLE weE(F2E=20000 kJ/kg)e] AaF(=0.017
kg/m2s)& FA38 dolA gEolth FE&TYAAMY o 2%
g o] FBEEE A7 3l Fig. 20041 Bizule}
o] & FHLZ 3 - $Fd) 4/ 3B0mm 715 E F
Aoz Aette IAul(K-type thermocouples, ~270°C ~130
0C, CA 065mmE HFJAMFE 256mm, I EFEHE
100mmzt4 2.2 TCl1o)A TC327HA gt Mdxsiet. 4
Aol #HE3F 253 Terminal blockZ 23 Fig. 3¢9 2
A2Z B3 HFHA dolgE A$3in, oy FEF7)
0222 5% &&= g2 PCol 3 ez gt =3
AYEE WRe F7E wZEs) 98t @7 8E@0mm x
80mm x 25mm, 32.9CFM, 2500rpm +10%, 180W) 471& A
sk '

shA) A¥e 2V|2x= 29Tol, gAY AV|E= 276kW,
167kW 27k eIt &% A&S 4% dAde) wde &4+

fr do

- 2UE

29E J3 @ 9% ¥ HZoavy 18~49, 930 5
W~8ae] 715o] A8, 7159 42 Table 154 2k 7
729 7)5olE 4AH(IAS) Y AT TCL~8HY 8%
A TC32)9) Atz s solgict.

Fig.l1 Photograph of the experimental apparatus
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Fig.2 Schematic Diagram of the Test Section
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Table 1 Location of rod

Rod No. Coordinate of rod
R1 X = 300mm, Y = 200mm
R2 X = 300mm, Y = 500mm
R3 X = 300mm, Y = 800mm
R4 X = 300mm, Y = 1100mm
RS X = 1110mm, Y = 200mm
R6 X = 1110mm, Y = 500mm
R7 X = 1110mm, Y = 800mm
R8 X = 1110mm, Y = 1100mm

Table 2 Experimental condition

Case F}re No. Flr? Coordinate of fire
Size location

1 | Center X=0, Y=705mm,
1 2.76kW Z=636mm

X=0, Y=1410mm,
2 Wall Z=636mm

2 1.67TkW 3 | Coner - X=0, Y=1410mm,
Z=1272mm

Piug-in
DAQ Device

N N ,
Te,ns.s:gfg:gm&ggg e
Fig.3 Data converter for measurement system
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Fig. 4 Temperature distributions of center fire
at case 1(fire size 2.76kw)

1 l

—0—— h=345mm
——&—— h=245mm
—me—t—— h=145mm
—0—— h= 45Smm

é T |
A

25 VH_ o9
%
0 o Lod el b d ). Ll nnh TR T 1 el

100 _ 150 200
Time (sec)

(a) Rod number R2

125 » ——a— h=345mm
} ———— h=245mm
- b ha145mm ﬁ‘.'T\
0o bl —— h= 45mm - - N
i D
S st s
< I A T B e
- . - Ja}
50 - (g
N ot
25 = ‘/K‘ M__o-—o—
0 L e dl bt il dtet
1] 50 100 1 200 250 300

50
Time (sec)

(b) Rod number R4

Fig. 5 Temperature distributions of corner fire
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at case 1(fire size 2.76kw)
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Fig. 7 Temperature distributions of center fire
at case 1(fire size 1.67kw)
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Fig. 9 Temperature distributions of corner fire
at case 1(fire size 1.67kw)
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