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A study for safe position from local fire in ship’s engine-rooms

K. W. Lee, M. E. Kim, C. Kim", M. S. Kim*, S. W. Kim", J. J. Kim"
Korea Register of Shipping, *Corporation WIN

Aure g FES AYI tFdez AHFHA ALglol FAY &4 F e
ARoR Q& FAHA 5o r de AHEH o) g, Ay o
TEH QW JNEd 222 ool vt GHE HA I 9o, g FUIA
H&] 22 AHE& F71E ZFofof g

Aot HEFFANAE AE F U= A AA7F dedy, F3HE YNNI F
7] #(Main Engine), A 8-& 2 AA7]= 2A7](Generator)$} 471§ A2 (Generator
Engine), 2715 2 AA7= B8 (Boiler), LA 7175 AHEE AER/FE AZH A
g 2 284 AFZEA L ARAEA, SAE 2@AE IFZA, ¢FT7] ZFA, AFA

z3x 579 2L g &E° Au|Eo] Ay 53| Aute] 7@ HxHH, o]z
Au gL Aute] obAsta Al 3 F PRI Au|Eolng 7B vt
A7 e 792 Hagdrh

x| AN L B wId AFHEH AFHA Ao T 35}?11-4 Ao =
ZH0o] gloy, Az QT Aute] 9FS WAy 3 FABGAFA 2 Az}
AFH o2 HjXEHol glon, o8 FFH sAPAXXE| ZFTHA °‘E’r
T Mube] RS 93t UNARSE ZAISAIZIFIMO)NA FA3 e FAFH R A
g3tz PE AFAHLHAFAF HSOLAS) M= A=A =], 23144 L gAY
Az S g5 AAA FASm gon, #F R SOLASYY 2AS SAsA
A4t Qo

SOLASAI A= 7]BAdd] A2 =R 437X (Fixed Local Application Fire Fighting
System)E AX3EE g7dln glon nHAIRLAZX] 2AFAE 7|AA U
2 g 9B AX3=E Q71 Jok. £ 7]4’201] AAHE 2A7]Y A8/ F
FA4x)0 2 B (Isolating Valve) & ’EZ]S}EE L78ta len, Zldad Wi A
AAHE DRAZFRAAFA Y 22X AdEEE FAAAE I F dEe FL
o wjxs=E g7t Ut

E AFdaie 71#4a el FR3A7} A H 9o FHIAAE AGsty] f 7
A7t o & d= FA2d gF & ZAE AAStz gk & d79 A=
Autiigr ol &4 ZAEY VA FoE L& F Q& Aoz Jodrnh
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2. SOLAS?| 24

Fig. 13} Fig. 2 TAAZRA88A9 247147 A23FE 49U g o
A8 Yed Aol

— . Protected Space _ _ _ Vi
from Water Pump : No.1GE "ia_
- 1D ==
X 1 8 o o " v2 | v4
| No.2 GIE —JZ]— _I}_ -—
! () " Fire | from F.O Pump
A | Hazards | V3
1 No3GE —I]—
: Control Panel g : Fire Detector G/E: Generatar Enigne
Fig. 1 Fig. 2

Fig. 194 RHoRZo] nAHAIZHALIFZXE AloJ¥H(Control Panel)2 RIZ 79
(Protected Space) W59} 9 Fo AR glodol =, o st Alojgte] A
A A2 (Fire Hazards)ell ¥ 7}7te]l = A Sde AEAA A ZAdA7} Control
Paneloll HZ387]17F ol# 9] 7] kA Aol ofgl Y=

Fig. 2& 247|dA d83FE Ad@ine #dd Algoz Mulo|= A A
71E FF387] s dutHAd SEXAAE 3~4d9 AN DX T HAFA
8Fo s 1~2d9 HA7Z|ARE £43A "ol 7wk Fig. 2914 No.l G/E® No.2
G/ES 4332 & 43AA No2 G/E zA7F 2ATH, No2 G/E T3
ASFE Adstoof 3o} A7 HAEA Z-2 Nol GEAd= d85FE AL F33
HA BA7F A No2 G/E FFHE d8/FE Adstr] fsiMEs V2 ¥BE Z
Aol o}, X9k V2 H 7L No2 G/Eol WF 7H7le] X dud g7t H2eho]
WBE x&sl7] ogr] wFel sAlst EalEe] Ao H7E FEshA] Ra Ad
9] ¢k F&gE wA F A,

Table 1 Table 1 . Heat flux and related level of heat flux
(from .Thermateq.-nology., March, 2002, Vatell Corp.)

Heat Flux Related Level of Heat Flux
0.025 W/ em? Heat flux radiating from a human body on a cold winter day.
0.14 W/ cm? Heat flux from the sun on a clear day in the tropics.
0.64 W/em? Heat flux 10 cm away from a 100 W incandescent light bulb.
1 W/em? Causes burn to human skin after 10 seconds.
5W/cem? Causes burn to human skin after 1 second.
10 W/em? Heat flux from a propane torch at the flame tip.
100 W/ em? Heat from an oxy-acetylene torch at the flame tip.
6500 W/cm? Heat flux on the surface of the sun (radiation only).
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olg]g o] f = A SOLASOIME BHET9Y Wi AX=He AT L384X 4§
Aotz LA AFE A8 ADTLUEE A LA E AAsA H2F F AUE
o WA EE 278k Ut

AR, A BB E AFAGA 2T F Ae Fad AT FFHA AL ¥
Fata] Adut AN B EAE dolgth £ AFoAME stAl 2BAY A ZREH
HAEE dFF(Heat Flux)g AZstn 1 AR2RE AT ¢HAsA Hag
F dE Fid e ZAE AN dH, Table 19 AEE o] &3t A NE
dAEA A2 F e GFFE 07W/em?e 2 AR

3. O|EX uj &

SIAZHE BAAEHE ERFS AT Adde A4 dARDE A GA o ke
d, & =%dAE IMO FP 44/INF4olA AAE sgARLES AE3Hth. IMO FP
44/INFAPN = Yge s ol A2 A(ARH)0] 7Mg4Ho] ZEHm o)F A
dAg A7 SdAE Fig. 394 2R = LF S A(Cylindrical Flame)Z 714319 2
o, A()~2(4)E o] &3ty FFozRE e dFZFS ALstArh

b

Cylindrical
Flame

(

Fig. 3

E=aR, (1)

od7]14, a  : shape coefficient determined by equation (2)
R; : radiant heat ratio, 2000 kcal/m’h

_ 1, m mja—2n, _, /ain—li 1 [n—1
a—ﬂ_ntan (,/n2—1)+’”{n abtan ( b(n+1)) n( n+1)} @)

o 71 A, a=1+n)?+m? b=0-n)?+m?, n=L/R m=H/R
R : radius of flame, m, H: height of flame, m, 3R

0.224V,
Vg
o714, S8 gdd, m? 4 B @l m? YV, FESE, m/sec
Vy 94255, 0.28x107 *m/sec

S=7nRY= (3)
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v, = Cd,/% @)

A714, ¢, BEASF, 06, P BUWR 4, Pa,
p B dEH9 DX, 950kg/m’

\ gr—'uel Pipe iSize: 25A, #40 ———1 2 bar \ fFueI Pipe éize: S0A, #40 J— 12 bar
10 —a— 8 bar -~ 10 —a— 8 bar -~
\ —o- 5 bar —e— 5 bar
"5 08 - “g 08 .
S \ 0.7 Wiem S 3 0.7 Wi’
é 06 5 \\ é 06 \
E 04 \\ E 04 : %%\
ot abt. 3.2m i —
0.2 \\§\f35 i 0.2 T
abt. 1.65m abt. 8.7m
0.0 ; + 00
° 2 4 6 8 0 12 0 2 4 6 8 10 12
Distance from Edge of Flame, m Distance from Edge of Flame, m
Fig. 4 Fig. 5
Fig. 4¢} Fig. 5= 242k 25A% 50A#A dE8F FEHO A7 289 SH, g9
2R Agd wWE EFFE verd ot 3ARE, o) E A RddA A4t
4 9ePe YRPU B /S TS Qo) 1 AnE A} YE,
4. A8 3 A3
B dFdAEs stz Y A8 &S ASFs7] A Fig 69 22 A3A
HE X35t dR/&3 228 74]*6}%@.
e
(lj}a/
O Heat Flux Meter &
"\ _Thermocouple
/
A
l ‘Water Mist Nozzle (10)
©) .
1MW / 6MW Spray Firc Heat Flux mcter & —

Wl Sma

7 7

,,6‘
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1000 Engine Mock-Up
Steel Box

Fig. 6 Arrangement of Experiment for Heat Flux from Fire

Fig. 694 HAXZo], AP FAZRE &H3] =FHJL w9 wHIzE
(Obstruction)e] &A1 w9 Heat FluxE& A9 A2 & =2 AAHATH =31
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DAXNFHALZZRA I AL W9 Heat Fluxe WH3E #AFs7] 98} F.O Spray
Nozzle gl Water Mist Nozzleg X35t 4d3 #dAd ZAHg A2 Table
2, Table 3 @ Table 49} 2t}

Table 2 Fire Scenario for Experiment

No. Source of Fire Dit:(l:?ii N H::'ZSIISE?( M(:ier Kind of Fuel
6MW | 6MW F.O Nozzle" | To Mock-Up 6 Diesel Oil
IMW-1 | IMW F.O Nozzle" | To Mock-Up 6 Diesel Oil
IMW-2 | IMW F.O Nozzle" | To Mock-Up 10 Diesel Oil

Pool Square Box” - 4 Heptane3)

1) Refer to IMO MSC/Circ.913, Annex, Table 3.2.2.1
2) 770 mm x 770 mm x 300 mm(Height) x 5 mm(Thickness) Steel Box
3) Height of water: 65 mm, Height of Heptane: 10 mm

Table 3 Experiment Condition

Heat Flux Meter 64-55B-20, MEDTHERM Corp.
Amplifier for Heat Flux Meter H-201, MEDTHERM Corp.
Thermocouple K type
Installation of Heat Flux Meter &
1m above from ground

Thermocouple

Size of Test Shop 20m(L)*x15m(B)*x13m(H)

Ambient Temperature About 20C

Table 4 Specification of Water Mist Nozzle

Approval Standard MSC/Circ.913
Model No. MistWin-T10(WIN Corp.)

Working Pressure 40 ~ 80 bar
K-factor 24

Max. horizontal nozzle spacing 25 x 25 m

Min./Max. vertical distance from object 05m/4m
Actual vertical distance from fuel nozzle 1m
Actual vertical distance from center of pool 2 m

Figure 5& A d9 A& Yeld Aol fire sourced] W3}l W& 7z} 2] of A9
SERZA & F Ql%eo] A LA AF FHe 2xE A9 AV wEl A A
getAn, FAZ FEHY At dolAFE 2xyt &gy, e vj&L FAY
A717} E48 FAAAY £ water mist7 £EH o]Fo] A Agte] A F
o A FHe 257 "WolxE AL A 4 ot E37F Water Mist SystemE
AEAZ Aol BE T/ AFAA SAZRY 7S FadA 2E7F dAHL
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2 Agdte @4 vdetvded, ole A7t BRI E dde Ao Fo] ez
HREE AgsA Hu, ol Water Mist7} £&50] stAlgt HZ3814 =4, Water
Mist7} S8 3tAl 31, Ao A57]179 Water Mistd] 50 A2 RFRX9 F
wdo] dAF o2 goz2 EEFHUA e d4ez dudrt

Heat fluxel oIME 0.7 W/em?oldte] df&dA Zgo] 7153 Aoz 719
o, M/EdA e Az ¥f&8 4 A& 6MW Spray Fired] 2 %o+ SAZ22E 7m
o] Wolx RAME EL RSl AEHuZ 7|FA oA MELZRY /s
of o] AAAHoRE dfol ALHE FrdME FUAL FHTol Bitsdte A
< & F 9.

G/ES A2 73T & ¥ IMW Spray Fired] Z$-olE Tmrt gojd AiolA
ok 04W/em?e ol YElRR AZSd 259 Hluse AES 2 o, 4=
B ¢ 4~5m FE "ol FidME G/EIAA LA sAZRE dadol BAPHO
2 Agdda g ZAdare] J2ol 7ted e ddd.

Bilge area = oil coaming| A9 32 B2 = Q& Pool A ZSol= 4
43 %7} IMW Spray FireRt} ¢t @2 &8 7X 22 ZAdzre H27bHs
AA ol tisiA = Spray Fire 9& n8jdtd® @ o2 dddrh

Figure 59 Yeld AZFZA oA 7P FE3For & RELS IMW Spray-29 23}
oty 7I#A L v EFsta A wiAH oz At dAJE W, EF
Zol AgS waste B& W T ZE(Obstruction)e] &A1&t} o3 B2 ES
2HE A B FRE(e] A8 = Engine Mock-Up) EEH9 LA Mt
EA)8t= Position 10914 E75S AFdATh AZFET o] A= /&0 AY
AGHA @skon oljst AAe 2% ASHAAE nd] & #, Position 9, 11 F 12
T3 EF&ol A ALEHA & e Aol FAFHAU

700 120

T T ” v v
it i Th uple Position
T " s Position : IWahar Mist MW Spray em;poo i 2 V WaterMist |
e 3 e e
600 : : 100 T34 ' |
) 1 ] )
' ' . '
500 - ' i H 1MW Spray - 1
. ] 80 + ]
o ' : o '
g 400 h ' g i
3 ' ' 5 604
I ' ' ®
300 - ! !
g ' 2
5 § 0
= 2004 [
100 20
o T T . T 01 T T —— ~ -
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Fig. 7 (Continue)
2000

160
—a— BMW Spray, 150 sec -
140 2o W Soray-1, 150 sec W Soreyt 7o oo )
, —_— pray-1, 7m, Position 6,
—ar— {MW Spray-2, 125 sec ~—— 1MW Spray-2, 7m, Position 10, (c)
120 —o— Pool, 130sec 1500 —— Podk, 5m, Position 4, (d)
~ (a)
£ 100 E
g % 1000 -
@ 80+ 3
g £
E &l w
3 3
[ < 500
®
40 4
20 4
0
T T T T T T Y T T
2 3 4 5 6 7 0 100 200 300 400
Distance from Fuel Nozzle or Center of Pool, m Time, sec
Fig. 7

g 4TS F3 oldls e Aee 92 & U
(1) Main Engine= 939l 47k 248 & e APzl B AL
Ho) ZARAE BAGYLLs) 2 P HAY ANt BEA Af
A2L BAY F AE PATERES ol §stel wAFoIo} Bt

o mx

4
==

(2) Generator Engine, Boiler Burner, Incinerator Burner 534 Zo] Adldo 2 &
Bl A7 AT 5 e FAHI A I FAHAMLN Y 2FRAXE
SIAAE_ A 2L THo] AT A Loe 7Medd ERSY ALdS HH T
F e BIHTFERES o83t A AU ol WX}t ErteEd AHSolE
H2F 5melA "Wolzl o wix s of jhr)

(3) SAGAAHY] ZZAFR 9 HHI wiX 9 fEo 27|SA I¢ == A9 I
A& WA HASn A& FAAGFLE HAAE FELSFAI

dle Al A Hojof dln B FF/H 23FA FAAME AA) Fssta 43
Az AFFAx FAX7 42 F Q= Water Mist System} 22 FA A3}
A7t vl HE Aoz HaEh
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