025 AsHaH|of MBS 7|2 ZiZof et &7

CEPPLET
(Water mist fire
extinguishing system) 9l
Aurd. 7|3 A 20]
34 97

LM E

H] 4 (water mist)2b T S HAIA] a19F
o7 7IE Eol & Foto] YEolA B4R
2 8 Y& F 99%7F 1,000 un o]8kQ1 kS
FAstAA 3P eS AEE sk Bl KS
V 4006"0l|lA AeJstar Qlet, mlEFSr Asdu| o
astlE)E vlAE EHES AREShe ASHdEE
Al Bl SR EE AR vl AR S
ol ofgt Wztaul, 7|3ket 5719 A
A BFo 2 Qe Abee A J3t Y 9
O] mjER4= QRjol| oJsto] AAEARTE £ 7}
AERO] BAME A aat 1 o]t Asta )
7b B3t o 2 2830 2 SIS Alo] B 43
g}, mlEa Asdu) = wEAlof whet A vt
% (total flooding)®W 4l I+ =441 = (local
application)$A] 02 F5F =n ARSI of wet
19K300 psi o), T4 A75psi o4 300 psi Hl
b, A4A75psi nvho 2 FERHECh AdubofA L]
ShAIobd el et IMO ok sfiArI b & oF
(SOLAS : Safety Of Life At Sea)22 2000 ]l
7NgE I koA = 2002 TE o] %
of Axsh= oA 9 sHEA(7]E AUk 20059
TE7HA]) 71l A3HRIE AEAIF &,
SOLAS 1I-2 Reg. 10.5.6¢] wh&} 7|34 =734

AP g2 WA wERS AspauE A|eh

A
3L SOLAS 112 Reg. 10.5.1-3°] &3to] 7]
Teo] A AsPdu|R A A TR SEYRIHA
], 0% - SR, vl 4] &
gt 712 asbde|E Adgste] AotEibale) 1y
Al 2oPdH] AAE oFEtskal Qi) TRt 0ES
T EHQ] TRASHEC] 19879 HEHE 94

A (Montreal Protocol on Substances that
Deplete the Ozone Layer)ol| 2J3]] 71 AJ4to] 57
Hof wje} A HEEC] B A © A7) - [AR}e]
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Ca Aol I AMg-Elol2 T 7shE 43HdH] 9
A=A m] R 4xsdH| 9 7] 7)ol Aldt
wofoll A 7HE3} EaL Qi o] Mgt mE sl
Hl= AP eH(SOLAS) Regulation T -
2/10(fire fighting)2] 87 3}o $21=a1 Qlom n]
g B A A9 e AlE T Al Ao kA
A BeA S Foll 8 e= Shlskar Qleh

= AolM= AEHA nlET A3dRlY
Aukg 713 A8 43 faA 45 A8l
IMO MSC/Circ.668&728™7 0|4 Ash= Ag SHA)
(class A fire) ¥ Y34 (pool fire), FFIHA|
(spray fire), 53 l(cascade fire)oll tist B
SHYATE S 4335t int,
2. A[ExZ1 U 4y
21 A94

2 uER 29| SPAIE sk 9
3t AJgAle A& o] 1,000m[10m(L) X 10m(W) X
10mE)]oH YA & &gt 37 52 A
NFECm X 2m)E 7HA] AL Qltt, Al F49]
5 s Abolo)] AdF Ao QllzlE THISE

HRAxlE AXRich

2.2 2 A A (Engine mock—up)

RPAHL F7) 5mme] FHC 2 3m(L) X 1m(W)
x3m(H)e] 7= ARkgiet, MR A= 7]
(exhaust manifold)S ZARH= 7 0.3m, 4]
3mE H 2712 Y5 (steel tube)} FHHT 5o
2 thEa, AHEHEE 6m(L) X 4m(W) X 0. 75m(H)
o] WX (bilge: XA vitEH o] EL} QX4 vt
g Ato]9] FZh7F MR A gt (19 11>
AlFA S vl =5 Alolol AR =Y
Aol [ 2]0llA [C1F 517kl g dlzle]
TNeFeo|t,

Nt

(3& 1)Photo of engine mock—up
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(@& 2)Front view of engine mock—up
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N
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(@2 3)Plan view of engine mock—up
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(3! 4) Side view of engine mock-up
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(32! 5)Notch on side of top tray

2.3 A&7HE
Aa7tdE ofdier &2 A7)0 A= Edo]
(tray)oll =AUt A+, Ae H 2ok 121

el Egjo] UjFof Q2|3 B2 2 (wood crib) &

3= ZF SRR AJube] o) whet iRl o] A
o} v Fofl x|t
a. BgAZ AR EFo](3m) : 3m(L) X Im(W) X
0.25m(H)
b. A vt EFo](dm) 1 2m(L) X 2m(W)
% 0.25m(H)
c. 2PN vig E#o](0.5mr) @ 0.71m(L) x

0.71m(W) x 0.25m(H)

d. YA ZHolE A7 EF0](0.1m)
% 0,31m(W) % 0.25m(H)

e. A A& €7 Ed°]@m) :
0.25m(H)

f. =4 29 - =4 29 FA (5.4~5.9)kg, A
< 305mm X 305mm X 305mm ©|™, ¢lF AxH
AYUF2 = 38 1mm X 38, 1mm X 305mm =27]2) Z+
EAE 3 Fo= Uehs] i o]d S u
=2 041:42_0§ A&l—o]- 23} w2 Rol &8

: 0.31m(L)

A7 1.6 mXx

ZIHA] R Aot 16A17F o1 21 49+
5TE A=A,

2.4 0B85 A2

= A9 m R 23| AR (4m X 4m)
o wije] [19 6]9] @Y FAl(single fluid) 4
o) n|ER =5 AA|ste] AlFA AA |l o5t

R ER AL

241 0|12 & WEEY
L=

nlEES QY] B 5 248 4 gl Al
AAPDPA P12 R 158 4 siepoR A
HaA

gt & HAZMEUE 50barZ WARSHCE, ulERs
YA 2719 SALNA= =59 EF54(Solid
Cone)oll whe} [71§] 7]t o] k&9 FHSE 71
O 2 1nZ SIHHRRE Im off W o] §X|of|A|9]
EFAE Z(b)9] 1/2A150llA S47t At HEAS
Kzkol 12.7 lpm/bar”, &3H S92 A4S
EYE0 T #UAORE Use #1Ql SMD(Sauter
Mean Diameter)= 502 & UEFHTE

(T 6)Photo of water

mist nozzle

o

(23 7)Measuring

Ll point of water
b2
5 droplet size
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242 =& Hix|
Rl ABpE O] X 9 A
ofu] [ 81t o] Ame A 9l wix|7olo]

U s s AR,

TEST PO
[1.000m™)

] + ¥
EMCINE WOCK-LP vy

"

r—H--1

3wl |
i s M

D30R 2000 7 2000

5000

(32! 8)Schematic of the water mist nozzles
2.5 A8=4
251 2% skxl(spray fire) =A
sAEl e F B8 skae] Bt ule
222 ot GED ZEH:P.

(& 1) Qil spray fire test parameter

Category A AZIE Class 1-3

sl £ et MY MeE nkch
. FEER AR | FEER 4R EE4T
; (120-125%) (80%) (6 baroll )
S| edzy | edEy | oWy
A A=
o] 8 bar 8.5 bar 150 bar
A= 3% 10.16 £0.01 kg/s|0.03% 0.005 kg/s |0.05040.002 kg/s
S RCAR 20 + 5T 20 £ 5T 20 £ 5T
K
Mo 58+ 06MW | 11+£01MW | 1.8+£0.2 MW
Ry

ollxle oJste] WeE vh= B 3k (spray

fire), & 3HA(cascade fire), Y IR (pool

fire) Y A 3 (class A fire)o] a8l & FAE

F

O O lRa 23 o) £3589}
sh7 gistel AlE % mlEES Paeke U e
g20) masoli 52 olel At G0 A4

oz ZAs,

253 A& XIEAIZE
A7 H3l & 1 sHf(tray fire)= 287t &

’

3| (spray fire) ¥ et 3= 5~15%7F 12|t

jm

AT SPIAIES 30%7F A4 (pre—burn) AlZ1
=, WErrs AR, vl s Al

AJe) W A7E) 50% E= 158 5 S A

WE ek AR BRY A9 vlETse YEo] B

/ﬂ‘i} A& H?l Category A9 7|8 9
SHeAl gz o A S| o AT s A
2 IMO MSC/Cire. 668 Appendix BejlAl
om ARSHHE 7Her 13709] 3H|A|
eleg HdEo] il AddEs A, A, &
2 9 S Ee AR ZH2ke) sfA v 2
S} AR A m= GE 2)9F ETt

2y S Alue] o digt
SPARERS: (& I} o] 7|EolA ok 15% °fUf
of 2eHdsS e Ao ARlEH o ES A

F A9 PR Ak a4 WS ook

o}, 7 s ARl e A5l the Tt A,

ash2g AF F 4

3.1 2143 (pooal fire)

RN obd Fabol AT 2eIHA (Test




O[22 ASPH|O| MHIR 7|2HAl MR0|| 25 S

(& 2) Test program

i _ NEE)
Ag #s AL o
1 |55 =2 Kolo]] gl myal o] A3t e ol A
5 wHRlR ARe] 45T A AieSo] 28] 1 m o2 A1 (12~15) mm G Sido]| |
B3| A9k R sy o
g | S 91X A7 TeelA] 0.1m B NG AR BF wZeA WS A,
oF Sy S ke B 5 e
y [B71 AR 13 AE F Fjote] R St sl Eefo] 4 mi2t 2 QIR AR Gu)| o
s mEs T3kl sy
5 |maeln o) Jgh 4y B sty A
walld 29 9x|9] Fl Teko 2RE 0,1m QHEO] GlE EIL wZol MHbEks A
6 |Aawoud 4w ek B sk L vk Uil 915kl A Weko 2 RE 14m 9| AR
o) YA20. 1t E&o] A
7 | =R ofef Y 0,507 3 et
SAE
1
8 | =BT ofeh FUH 0.5m A w30
o]y
g
9 | f7|FHe)EeR ol o] WAT AR 0 5m B4 et
10 | 2Rl =R E o] SESA0.20kg/s). T 4 = et
y|B0FX AR A4S 2 o T (poodBH RO AT A b4, NHE Eellel|
L 79 33} Zro] HpehH o2 HE] 0,75 m Aol $12) o
o | AR AR 20% 718014 WA ALHE0mx60m x Sen) O Sl LORTE FEYY
22 0.5m YJAONA A ARF BT B2 HBG 35071 7Hgeh= 31
13 |=FAA o 4n? Edo] B Al

No.7, 8, 13)= WA =59 stgof thet Ag&A 3.2 ZE53H(cascade fire)

of oJsfi 26z ool £3K1H 16, 17, 22 F=)E ol AFEo] o ufato]
oz 3tdof th3t njEEL0] I HEARFHO] & Flo] oA =
skayprh 7 2 Zler yepgod, WA o] No10)2A A
E 9o HAIe Agt A4 0.1 IAsH ARl oug
(Test No.9)i= £3HAIbo] 5& 48%(19 18 =) 7} 294 sk

& Test No. 6 Thro= &3pATk0] =2 Z1 o= 1 a) LFAZ] AH Eflo]o] AW 3nre] 119
B o= A Sk A7)7F Al A O] A A o vlste] A kA
2 Zo] &IAIZE A1) FQ 1o s wtEm b) BPMX] WS whel 0.25kg/s=E T 2= 55
0] =234 Bt (U.S Coast Guard) Test report A
(Report No.: CG-D-26-98)"ol|A= Ut A3t ) SHolA mAaE Feto] Haglxl vpete] W
= YEtlar Qi Al ol Q1 ALHA 4] IS 2 A
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13709] AU @ 5 7P 2 Aol ]
B4 ASHA A" 0] 2MEE T ASAITR 21
Z(1d 1924 & A Lof H]ste
A3RA| 7] w2 A2 Al Al AF 2] A7)0 H]
sto] SpAje] A7)7F A B ujERS YRt
stgoll ofsf| 7]3tE]of Atdm e 7Hao] ok A
Al 53t 9 Yzigato] o] Z Ao ot
L=

2317 (spray fire)
7HE Amufehe 2 RE 9 thaat 22 FSHA:
a) LP M7 ] 25 7373 (Test No.1
: MW, Test No. 5 : 2MW)
b) Byl AR 45% A 25 4
(Test No.2 : 6MW)
c) 2ZM7 S wi7]E| o) o 24 9A]
o] =9 B AG3A(Test No.3 : GMW)
d) ZPAR Aol §1x]gt 350T = 7HEE A
AEH 27] 30emW X 60emL X Semt) || "41 <y
% B ekt (Test No.12 @ IMW)ZA]
nio] S B 9 sar)vr 2
(6MW) 2HH E73H 25 3 o] 9] 43}
AZHZ™ 10, 11, 12, 14, 21 #AR)S 2= Ao
2 et 53], )9 S Alue] 2.9] ¢
350TE 7tEHE FAAel sl w7t 7]
Sk o2 ] 57] HAT XSS
2 Q% Ak o) o] = askat
2 aE

31

P

F% oE.

3.4 B3| (spray fire) ¥ T Y3 (pool fire)2]
5‘-@’
ARl FHo %’4?]? vj7] Ed|o] E(exhaust

353} (TestNo. 3 :
3110194 A d4amA 3

BITHA AT

= o] 7] Zd|o]E(exhaust plate) oF ]

SR
29 B AGSAIMWISL A Sa0]E (bilge

plate) ¢l <1 A A4 0.1 1% 3HA
23513t 31 (Test No.6)2] 739, 4Bk~
& 2E F 1 720 23K " 15)% o 13714 5}
AAGES F 7 %7 2508 Aew epirt
ol wliE YA P AdRle] vf7]Hexhaust
plate)oll ol 2b#| == At A 27 (heat
release rate)7} IMW=A] A A Q] 2| A o] H]s}e]
22 Ao] 23RA7F 2| A9 =0 Q1o = ity w
U.S Coast Guard®] Test report (Report No.:
CG-D—26-98) oA = 53t A5 UEhfiar 3l
o},

S el Ao AAT Fa ST QlojAl
U.S Coast Guarde= 435 93t 2|4 34 2715
TEAHY &9 Q- m)E 1~2kWe] Bl&=2 IMO
off Aot om AHl 7] o] SHAHE 154 ol ell
23}517] 948t AAS A (critical fire) 7]+ 1kW/

o] Bl&R W 9 HAo Frleees Aes
A A AL R

3.5 &4 7+ E A (Class A fire)
2] ZYo|Ed st vpgH o2 RE (.75
el $12)(1 3 FR) A4 A 2me] P
EﬂOI Wil Zx1a8 SA|(Test No, 1)2A4] 3l
220l o3t BFF I} A AL ot 392 37
J—QPE] on B2 Yie] Zhd(ember) 3% 0
Z(39 20)9] ASPAZHS Ve o 24 n] B2}
HAEHS] A o= 4dHdsE = Ao=m
§]-o]5]oh;}
Zh S AU @ mli i BhAbell mE 2
H3l= 19 9JollA (19 22]9F At

lmB

érﬂ




0|27 AskdH|of MElE 712

(& 3) The time when the fire is extinguished since the extinguishing system is activated

TestNo.| 1 2 3 4 b) 6 7 8 9 10 1 12 13
AARZE
(2:%) 1146 | 1:34 | 2:00 | 0:21 | 3:00 | 11:07 | 0:09 | 0:09 | 5:48 | 0:21 | 3:00 | 1:54 | 0:26

[57] Test No.119] A&3FA|7H EA] 2 (wood crib) WH-2] 2H (ember) AFFAIZH.

time when the fre iz extinguizhed{min.)

1 2 3 L3 5 ] 7 8 a 10 1 12 13

Test No.o fire scenario

(3 9 The time when the fire is extinguished since the extinguishing system is activated

Temperakre ()
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P14
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i
L./ r L
Bapred lme o

(32! 10) Temperature vs pressure graph and fire test scene of Test No.1
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(322! 1) Temperature vs pressure graph and fire test scene of Test No.2
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(3 12 Temperature vs pressure graph and fire test scene of Test No.3
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(32! 14) Temperature vs pressure graph and fire test scene of Test No.5

| S

BITHA AT

(3E 15) Temperature vs pressure graph and fire test scene of Test No.6
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(3 16) Temperature vs pressure graph and fire test scene of Test No.7
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(3 17) Temperature vs pressure graph and fire test scene of Test No.8
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(32 19) Temperature vs pressure graph and fire test scene of Test No.10
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(23 20) Temperature vs pressure graph and fire test scene of Test No.11

Temperaueic
Pressurehar

Bapied Wneirec)

(3 21 Temperature vs pressure graph and fire test scene of Test No.12
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Bapred Ineizec

(33 22)Temperature vs pressure graph and fire test scene of Test No.13

4. BE 355 FA(cascade fire) I Ag FHA(class
A fire)oll tigt 1371¢] AR L B 7]
o2 axspbdule] tigt 28Mds B7RE flst oA A= 158 olujef] AstE|Qlon T
& MSC/Circ, 668 Appendix BY| SHIAIFHH S 3t Aakslr) dojuhr] koo zp B oo
7Hto 2@ A|SHPHS AYste] SjAE-S 2=a)5t O Bo2s a5ldu|s Auke 7| Talo)] HE
A hot 2 AES A9t BAR JlAET 2 AT SR ofyet
B, A", 22809 22 By Sel=
7}, 12 A (pool fire), £ HAll(spray fire), S-S 2= Aoz eyttt

E I:II-XHA|04OE|
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1. 3FFARITE, KS V 4006, ABHg- wjgs B A
A1, 2003

.IMO MSC/Circ.668 Appendix B, Test
method for fire testing equivalent water—
based fire—extinguishing systems for

machinery spaces of category A and cargo

pump-—rooms

. IMO MSC/Circ. 728, Amendments to the

test method for equivalent water—based
fire—extinguishing systems for machinery
spaces of category A and cargo pump-—
rooms contained in MSC/Circ.668, Annex,

Appendix B

. USCG, Report No. CG-D—-26-98, Full-scale

testing of water mist fire suppression

systems in machinery spaces, 1998

. www.iwma.net, Minutes IMO MSC/Cirec.

668/728 Meeting, January 17, 2001

Hamburg, Germany

. NFPA 750, Standard on water mist fire

protection system, 2003

. IMO MSC/Circ.1165 Appendix B, Test method

for fire testing equivalent water—based fire—
extinguishing systems for machinery spaces
of category A and cargo pump—rooms, 2005
8. IMO SOLAS Chapter I -2 Regulation 10
Fire Fighting, 2000
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