Current Englishe]l 3lo] 4] #alpy u:R%e] BHa R
© After first world war ( =First World War)——ibid. (44 1% o

31
A Fo )

2.¥a current Englishe] 49 = shibe] #l—(k e MANA R4S HAS HaA
apostrophe s7} =2 BikE 44 ol fiﬂiv&t}—t— slel=h. fl% =W 1965% 7H 5HFe
Newsweeko 4 27 A A:ffizk of Wifsd (AL 9o H1% BY 59 e 2o
Frnce’s (=French) Communist, Jappan’s (=Japanese) national pride, Algeria’s (Algerian)

president, Russia’s (=Russian) most faithful ally, Bulgaria’s (=Bulgarian) foremost
Political leader, Venezuela’s (=Venezuelan) most-wanted guerrilla -0] 550

GEa to] WX BES REANA BRGERDEE Dobbd] BT o] 92)

65) i RKXFE Fmsl Aol wrp, e they.---vve- pour from the West Fourth Street subway
station and spill south onto Macdougal Street.-.... — Newsweek, May 23, 1966. Frei's own
, 1967.

66) ¥+ ][9"";,_]7} #iH= = =l = gl=}, With that the Supreme Court ordered the African strong

1976. Rumanian Party boss Nicholae

Ceausescu—1ibid. Rumanian Premier——ibid.
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Application of heary fuel oil for marine

diesel engines and its diffculties

Suh young-doo

............................................................... <E *).u...u.u-....u-u.n.....u--.......-u........u-..--u...
L. ¥ & 5. EHEMS HR FE
2. EEEMWS EREN 6. Emdl K
3. WEEAZLRB0 PoRbih ) HIMR{E 7. % &
4. BEEERS EREG 8. BEUH

Abstract

These days, according to increasing vessel's size and speed, and to becoming larger in bore and
longer in stroke of the cylinder of diesel engines, it has become very important to work out
how to minimize the total vessel’s operation costs by reducing the cost of fuel consumption.

Every large motor vessel has been using high viscosity heavy fuel oil for their main engines
which need further installations, auxiliary machineries and apparatuses, therefore it increases the
repair cost, and complexity of operation and maintenance. Because of these defects, they are apt
to make trouble during operations.

The writer is going to show the effective use of higher viscosity heavy fuel oil, 3500 sec
Redwood #1 100°F, for low revolution large engines and medium revolution engines by adapting
adequate materials for some important parts of engine, new effective apparatuses, proper treat-
ment for fuel oil before it is used, and complete combustion control.

1. # §

ST MEANS) KOBAE, BEfLel Hopishel Diesel MR KL JLTRERI MRS Bhe
WSk Slem, ook PEiTehel PEATICl LS T Me M;L.ef-s- Lo E she] TEEH
B ORI—B SO EE g MEEo) A SEAURYIY i) A L BIRE 13ee M
o (EEEME B MIESH . ERITiE T kel vhew AFRIE, Tubii, RIS
sl el A LR HEE SR chon qreleh A EHMINE (N nEd FiEE =
PHRSE o2 A s £ NS Mk RS B, Il R, TR 9 L
o REE G dstd BES) WEWRA poEE o oF & Aol T FHE o EEEM (7
of HT EMBWS 7 BB HAA BEa Ly :
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$AF o) A HeRAe) ol A EE Euli GEASE 2 BERS 2
2. [EEEHS] ERAER

4P s Boiler il 2 A.C.C (Automatic co -abustion control) HlfgEEE 7L @ HE S =+
o} ke ki Ae s 23§ A Fw ([KEUELE felel ghovt #af KM g b
5 Diesel #eliie] A (EE TS FHIS7] A= & L@ 155 1iel o]k ER AL,
B s #AlsHE B el C s ekl Bt o8 7 Bt M AWM R BESR
s} High-alkali cylinder oil ). 1960 o] == A-951 dii (500 sec. Redwood # 1,
50°C)7F ] 24 (EHE deh o % AAadEkel BTl °’°V‘l HEARATE AR AR RLel 4/%
el 4 3500 sec (Redwood # 1, 100°F) Whkh (EJIATAERE akHizh s o] 196450l =
3,500 sec (Redwood # 1, 100°F)e] #kHif el AIHESH 51914

W] = A Diesel ol glol A& HAM, BOKEGHE, Fopie oz LS
TREE KR B oty CTuhE ek ot} Cigheta she EEME Est
Suppliers] &34 = M (specification) jE#7b wkor KAl Diesel #Fil #FHE = F—
Kz el phfhih=E Dc"ol Hlgtel ffes] MRESER b BT NIEES JHR A gleh wE A

BB E 2 DUR AT MRS SR #53] BEStel o st R =k = PR
{lh NI NHES iR it B BT e

3. HWBEARIKA Bkl ERERE

R AR A WlEE 1 9lE K Diesel #Ei jthe] 4 UEC, MAN, Sulzer, B & W, Gota-
verken’l Bepe] Hah 4 5o HikiHi# (lustruction book) el 4 o & FA MM BRehhe

m UEC MAN Sulzer B&EW Gotav

% ~ 2 ‘ -erken

s B % A %Il) R | \Mltsu SHaseho
i ) ety | pre e-Pressure Pump DZ | Efﬁ R Kobe - eavy
PO R SERIN l ’Fltted Fitred 2 Z : GZ Verx | prak |Sulzer%?;§§{§ Indust

| with w1th ! -Ty €0.

! | |
0.98 0.97 0.97 0.95 0.98 0.98 0.99l 0.9 098

EUFS BLF| BAF] BLF ur\ ur‘ [BRS
RW# 650‘ 650 14oo

l \
o o 0. 98[ 0.98

0 7000 500 300 7OQ| 1200 1400 1400 1400

K m 1,50°C 300~700 | Bl werl pLR o SRR 5T BARL BLRD BLE] LKL AT

(100;_) (1250)\(1500)\(3500)* (1500) (3000) (3500):(3500)| (3500)

, co 02 02 02 10 10 05 20 2 R
K% 0-21h LAI“i m‘; gF BUF] LR BUF) BUF gf s

WHRFE % 101‘}7:101}7‘4IOUVF'IOUT‘AIZLXFJOJL)\’F 8LLTF 1000 F10LL F 146 F| — —

e o S .05li 0. 05, 0.05; 0.05' 0.05 0.03\ 0.06 0-06! !
koo % 00560 Fl ¥l iR BF BLF BUE] BUR] WRL mE T T T

| ‘
w | . el ! \ 3.5 3.0 25 30 30 35
Bo¥| % 25~S5HE J;" fﬁ Lj’f BUF| WK BUR[ BUR] BAR] BLE
|

e | % 0.3 — ! — | = =1 == = |-~ -
. |
kcal/ i “
AR kg 10200~10450 Wi B | ®WE, —  — | — | — |~ | 7|~ -
% 9600~9900 i ‘
oikes | °C 8oL\ & WA | Wi
]Kz},l/“\ % —— — ‘ —

EE= i60L‘)_I: £ | A 651 L6551 1805k ki — -

optae] kst BIR{E




3 oo %
Sl FEE ) Kt e,
4. BEEEhS] ERARG

The motor shipit 19624F 474k %€l 19654 12/ ARl AL MR EREe mue il
= WAIRE ShlE Bt e

BB S ki AL b ) RE pLEs AP 50
Sulzer RD-68-76-95 13 3, 000~3, 500sec 1, 500sec
RW#1, 100°F RW #1, 100°F
MAN Kz-70-78 2 % 1, 000~1, 500sec
RW #1, 100°F
B&W VT2BF 50-62-74-80 6 ” 1, 500sec
RW #1, 100°F
Gotaverken-76-85 3 o 1, 380~1, 500sec

RW #1, 100°F
(LI ErP #5E cm lfif79] Cylinder bore)

The motor shipike] #if& Mg 15 2 3 Aol Hifi o 245 kxst 91e Aow
dET A4 2 ubel 2] A6 £ 3,500sec(RW 1, 100°F) PRERE T 5
v WS ZEFa o= =k F s = v, Idl, BR5F, 100 Ak = e TG Loz X

°F o}z 1,500sec(RW #1, 100°F) #tkhiys BEMSt= HI7F weh, otom dhgp 2 YA 131 1=
o Befiel iy lm o el kil )9 uEEE ] = A 2F 3, 500sec(RW #1, 100°F) #ktuf
o2 RS Brkel %5 j0) fsigrE A . oleh OART fkile] olola = LRI B
3, 000BHP 4ol )17 Diesel ¥ i<l 41 = 500sec (RW #1, 50° C) #ekkah D A-9513) (marine
diesel oile] 2} HfEaH) 3 fii)f)aa 1,200~1,500sec(RW #1, 100°F) #¥}ih= oF =l B i 1]
P pEetan ol 4ol =k Maker Bz = Silzor # i1°] B&W, MAN, Gstaverken Btk
shed REENE o] (el = fzige] =},

5. EEEho] Mkt &

FHhe] Grade: Kol ez AL 9 o Engine maker<= . HEIHQ] EAE, Mk
Fo BoR Mok MUMITAERE AHICH MRS BIRES el 4 et 1a1»+ Operating
engineer 2 4] = (£l B [N3F Cylinder liner 4 Piston®] Wear down rate®] 0, BREh

WIS W, PR T iﬁ’m, RS Wi, WSS B, Mol
T A L FE st RIB ok ohn A A 2w e gue

(a) M}k (Specification)
1) ktﬂi(Specific grarity)

2;'1“?'3‘*”»?91 SREEME BRI RS = ey FIFSEMEA = 2 flie 32 4 9o
=y %zﬁ&% L et ol & hild e 109 BEd 5= 3l 1,500sec(RW #1,

lOOJE)(Lﬂid 0.9 LLFE H AL 1.0 L) o)™ 2 WS KIS FLEE Shelof @ o)
=},
ii) #y)e (Viscosity)
HilEe b ik sF4 it Aol o oy Ik st W] B pEivh vl o
Jele] e MFHIE B s En 1c1ﬁ°1 & BFHlE Bk 2e Ao el . o]
l-ﬁ]’% ffd?d 3]'711 %E] ‘%l' M\’H’(m‘:‘:‘ fﬁh ;\_fﬁ]—&} o]: ‘6]—_L *E o e o j.:gi’f]-o‘:] Mﬂ(m% {f‘t{%‘-ﬂ-

— 104 —



iR ol AR SlolA EHEEMN G o R 4

PORHE SCABES Y d sty 8o ®m limEr] ¢+ sl 8 o)l
iit) 5|k Mi(Flash point)

BRI AR 4 70~120sec(RW #£1, 100°F)i= 317] Hale] mudigujest o)k

BT = S 51K Lumf i#hsted Ol vapoursh vhos 2o kS Hiiew 13
TR R fulgite] glem®m @Eselop dEh E OB ¥ul ofu e} Vapourd] i3k RO
2 A& Vapour locke] {£:3] 4 AV SiTbd S S leHﬂPump(F O injection pump)z Zax] ZEaf
2 F.O.booster pump(Pre-pressure pumpetire )8 Zrifsl oo alilihg o A ko
W e

iv) k4 (Water)

HETR Rl AL fEe] Fovb 2% LT s Hadvhm &b kK4rhel s mEEDTS
& 38a gle] Piston ring @ Cylinder linere) Ey,ﬁ&é— Bhuska BEA B FiNe] s ma
W)y Brashod oF bl

v) B3k # (Carbon residue)

WG Pl BIRRMAe] Sl A B wbeb el AL 10 LV TFR Bl o] o=k pung
Frb wom o el = WYY WEREE mGH ] slorm =z Piston ring, Ly}inder liner ]
RS fUiEeet, = o] & PRI HhaSete] FIRWAEE WA HRAIY S RHA Y o
PER turbined] #AES (KT A7+,

vi) K%y (Ash)

SRR 0.05% LLHO) frtrdte] vk Cylinder linere] ?ﬁﬁfﬁf BABLE O] MRS T e

Huez Knes AeTd l“]‘. o 3 Ee il ri ik 2 Mg 5 glek

vii) Tfi#2) (Sulphur)

RS BORRlE B el HihielkE fie] & 1,500sec(RW #1, 100°F)ihs 3% & %
3t Zo] EE-o]l vk Gl BB DAEHE Gasyl HaL Korg wllal A s =E Bk

o] o] o] [N&] Cylinder liner, Groove,Piston ring, }i& Turbine®] Casingi} Blade 4:9]
Bighe (Eifsh =R ARy frfifite] A& fEe] FEh o] BNl (KT ke High-alkall
oylinder oil f#i/lo.24 4% &olx glvh = Cylinderpy =& PRilie] ol ol g

i Gass YilBWe] v K& WSl A Bkl 4T IGELS o] 27 B2 IR TR E TKE
Turning gear® [aligstsl A Lah2iE <02 58 4 Cylinder lmeroﬂ Cylinder oile %:fiisls
P Gas Silgel #e7rd] 9l BRG] HEilie) FUEE wEYh 9 Aot}

viti) i &b (Pour point)

BAFHbel = Paraffin waxzb @5 o gl ol = Wl AL AHS Brhbe] WE o -g
Qb RS ApstE Woxe f5IRe R o) il f-yjop] kA =tk ol /,lL@PaL %‘-
e A WEE BENNGO] o st o] & Waxe] hijkie] Xl (KA HEz]ak —fkY

EOCHITE 25 Wi A& FokAleh 3‘*’/,3JL<4. ;101/1 PRFHINE Frakeh= Bid]

UeBhahe} Eite HRRE kiR IA-‘r, Oil tankerd] 4 3= Pamp2] W AZpdio] 7hxb .o juprs
#i4%ot =2 Tank heatingel] fulfy skl oF & Aoj v}

X) HHEYD
Roprthel A get e ko LSS 4
(Sand), &= (Dust) F9 #effel =k, #fdpel KMD-& WEEA Bl
ASERRE Bl = Borhh B Pump PR & BiSeRE K] Bdiet

(b) HEFHE ML

o}
—
T

ACEEE e BE B9 & G(Rust),
9 gl e

°F &t

ol
oft

2
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5 wOOX &

ARV = SORE Ae] 28R Bl 178l X & EIEA BRhfrh Ay, Ko, 9
e HE RS A BESEE 5 HEEEY RaES 8 T JEE BIEMEE B
S REEES o

1) el

WEEHE FELEE, wOoEE, JIERE S R Aastd EESE. BERR
#:2 F.O, settling tankd] &, SE.L4pEEES F.O, purifiere} F. Q. clarifierd] 4, o I{EHRES
#% Strainers} Filterd] 4] f738te] A v}, o] h b MR B ot 21 & SEOOHE K
W ikel TR LR (T FHITHRE HEIhE QY BIBEEC golAe Bl
KREE robel Riol BIERRE=R. =heF o0 B% Qrol Ao Wigidhiiv RIFE Aola Qrel & %)
Re vHE Aol webA BRHRE kst BEE AA sk HFs 95 WA A
#atw Kool AREEAA HEE TWREsSHA =z 100°C Ll L el A & R GE e o T
VOEREELY MRRmE H W el AXMA koo KElEs AA = koe sEE oS
AgestAl = m2 dEEstel ok beh HEHA Y iR SERES dA rhhe
o R gloiAe £9 o Folxl Tabled] {k#] iF%3 Dam-ring?] Size: WE
2 ke WmET BEY HEmE 9¢ 5 9tk

FEES Mokl S HHHE HEEE Rt HEe B Kodh BRmREd K
gk Cylinder liner, Piston ring®] Wear down rateS] iy, scifidpoll (k3: MLAHEERLS %%,
ol K3 mehe) (- st EREeld 95 HOEE S T3 HEEREA IR
FE T ' A2 B BRESNEE Blste] o ek '

i) WEEN

WEEME REHRE MAs el BES e, HEoR mb, B2 %9 &ES T
o BEEdEY Hald A e BEUEEE FMREEES HEd FlonE o HEMER
S F n#ehod of ek, MEBHALEEE KO HEBRRREE & SR Ane el KR ha et
Zt

MAN:-------- 80sec(Redwood #1, 100°F)
B&W--veenen QOSeC( " )
UEC -eveveens 110~120sec(  n )
Sulzer ------120sec( " )

18] 2 Double bottom tankdf 4] F.O, transfer pump® fihst= 18 = Pumpr} Airg %
AR @& BEZ nEste Aol B5ov Pumpd HEE EAE st KK #iE<s 400
sec(RW #1, 100°F) plFeban gb=h, whefd] @fiEahe) 3E8d = 26°C~30°C RE R #EHd
LE7L 9, &gio] v WKRESE ¥& « < & Double bottom tankE jnZhsted of & A o] =

Ll el ghkhhe s KE EE B pEniel B4 FRE ubek 2ol &M
O] BMEHHE 558 REA I E v e 1 kS W] Bt MAFAE #458] stk
Tk o) & BIHAE HMEEWm FHNY FHIHS Rl SREm MRS T R
] shH A RERES ERES] iEes e Ao] =3 BRI dolzh A AR

o] Mol = HRAE MUEh I A ME=x J= A

@ #okhme 2 A WEEd ®sd F271

© WE#e wmetrl grel BEEA NAE S Frebd st LB minE o9 ok
RER s F27t

® HHREES BBET REhe T AT Aol F27F e Brhhe] LB REMHE 5o
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M ol AR SlolA EEEM M 2 RIS 6

2] F&7b = o KENME oI REQF S0 [ Hel4 BgesEn 9gxEk . =)
B AT —B W] £ Aom da ook HEd KT R EEE OB &
iy EEAEOEAE BAEN L] HRE dEve AL A WET 5 e BN Ey
a Stk HEmRS EEC WA AE

O EBM £282 Golx BEAAED BOHEE BEY B

@ el FEo R BadA RES HESL d& Mg fiRez M F v
Bk

® W%*i?ﬂ oS o 2 BEd F lEE pTE ﬁ?’uﬁﬂﬂ,v}t W‘ML

@ PoFh 51l %IILEI’J = TWHRN EnergyE Hiflel A 4 F 5 WGtkflste Jiko=®
b P Hﬂ%ﬂ’ﬂ < %1 Energy Mfihn #HEHE S 45 I{ﬁfffil-t— FkEel

6. ®Eml Het &

() WRA EIEM ool EkEet B3 fRre HiE

—fAy 2.2 Cylinder liner, piston ringe] BEREEI T} 150 (LR ARA SH RS AR
Bthel gleta & 5 gla o) B ¥ HEL Ml MRS E wiEY WG e

s %“ Cylinder liner, piston rmg«l BRE IS R B RSFISE S el Aol Tk 4%
A AE Bistae Bt T AL BH RTEMC ®wel Ba IS mERE 2SS
& 314. Ferh ANV FHEE, RN WEE Y BE AFRBIL KR kA obF A
= fHelv), o FEfhiE A#ERJo] Cross-headXle]~] = -Fo] e} Cylinder lineri= High-alkali cyli-
nder oil (40~70ppm)& fHMstm glom=z FEEE Bk E e FIRS s dek AfF H
Aol BEREARE T Aol sl Ao o]tk L FRiliE AMEMH©) Cross headflao] HHEER S

ol

p | G ooty im0 £rpmRy

FA | Ps #1ring | #2ring | #3ring | (1/ps/%ER)
A B f 0.06 0. 05 0.48 0.28 0.15 100.0
B 0.11 0.07 0.75 0.63 0.45 240.0
c 0.16 0.11 1.09 0.84 0.54 329.0
D ## 0.16 0. 20 1. 74 1.12 0. 64 411.0
E it 0.07 0. 06 0. 64 0.32 0.15 216.0
F o 0.07 0.08 0.81 0. 64 0.43 374.0
G 0.08 0. 07 0.54 0.37 0.24 242.5
H 0. 02 0.02 0.18 0.07 0.04 210.0

Cylinder liners piston ring® BEfEZS EEEPSFE G5B

() 1 AFEE 19644 9 196559 EEBMES ko)A HET AY.
2. Cylinder linerd] BEf£Z-2 HKX E%ﬁ:ux?fﬂ gelAel 2 fH 1,000 o2 BES Ry,
3. Piston ringe] EHRL yind 4 = 1 EHE 2B Yin REHm FES 3T A
o FEfES FHE FA 1, 000BERE 01 mﬁ%ﬁffi A4,
4. ¥ BERTHES 58K Cross-head typeql Affe] £RIEIES KBS 10002 E3hL i
e z&% FRgk A, o] W ARl 4R BEMRSFEHS 1,440,000%0) k. (B BERE
B esed.
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7 W% &
Chrome g4 linerc]~] o] vh. Pistor ringe] ERHAR-L FAfieher 2ERUE a2 g Cyl-

1

r}ﬂ £
)‘Ll

inder linero] ikEzso] A& Ring®] EifEx =4 = 9l+t. Ring®] EftAE B.C. 2 D
NAE 23 A.G o Hifl A& A=b §iffiid] 2 A& Trunk typeiBlo= Afjge] 2
= el s 453l HAY zho] fhie] 3~3o! AL linere] chrome o] RIffgia 2-& Trunk
type o[ x| =k Gfffe] Iy A2 A& AT & Hmz sl Ring.4 Eikt o] K
g whebA] ROl SR E B A E AESA s =2 Top ringd] EHEZE S 1mm/1000 hrs

= BRAE o DA =5 igiEm o sifma A $Bste ek HE Top ringe] 1mm/
1000hrs & #@#@st= A< MEHARES BA BKEHRS #Bin, &F A #®nE Aot
WA gket,

BB RFHT FNA BE vl o] FEETEITEIY R—3F Be] = Diesel #3114
BB EoFReme] £33 AL Piston, Cylinder liner, Cyliner cover, BER, HARMESRHE 2
BIEEE ol o) WS o Ty HEREEY REES KT Bk gl

NYK-line %ol datad] {£3}™ Cylinder linere] Bt S 5mm [RIE=E 14 HEEE 3
o] gl=. 1,0008 % Cylinder linere] fxk Fifee] ZEMffi5- 9.3/100 mm 4E[T] 7y E iRy
& 5, 000WgH o] &} sbd,

9.3
23 x X5 ) £:10. 8(42)

BD 800 & 16~18% {/N7AESE Cylinder liners] Hdye]l (KEMuhE M3l =nz Wt
10. 8.0 2 454E%l Aol =} Cylinder liner®] #47id] FITH Hi9est Cyliner oild] FildF A &
- BATEe]l MES L,

(b) Cylinder oil 2 BRI

Cylinder oile] WEEHELS HE it LEE ¢9 3 =}st High-alkali cylinder oil (40~70
ppm) & L HE wrg o m g Figlid e 2 E7 & Aol 28y Cylinder linere]
5 WA st7] 53t Chrome §E4:3 linerd] a4 & RIS 50% Ll 9] Wfie] 2
3,

Byl FANE-S 1 HRIS MAES zbokste WRAR B> Makerd] HfitRIl FIET 5
o {kFESA A e —i¥y.0 2 Marine diesel cilgl 5iiEol 1/2, 00OfR)E = FMsld A& KEI
el A€ 1/1,000~1/1, 5002 sl A #nste Zel %ime] o, (REMu A #HNA =
i MRS (HIRRRTe) ZobA A Miguhel Fiayel Zobd bl o] TR MR KT
£EhZe EEL WA AL miwel = E o] AL Bl HEAHd Be &4 &
SFHEACl BLEY Aot

(c) B 3 ZEHEN

PoFbm In#e B3 Oil vapours ARGl &3] AiEele = EMe [ffst=2  Exhaust
fan ZEE Talfestel, = Jol 4= w3k upel o] AR AL A S MEE HHE B
BIEREZ 7] B8 BREHmE ke Mg = o] nEksl fuhdl  ksE PRRIESS
Pumps} Vapour lock= BH1E3l7] 535+ F.O.booster pumpZ {ffijas-ed o gk}, =2 Double
botton tanke] Heatingg 5% Heating coile] & = F. O, purifier 2 Clarifiere] & 3 [
# WU Heatere] TE-} =3 MiEsish oo (CERM [0S 3 MK BUIRMS 15
Feob Bl HIAA (E ME ReFsiol & o=

(d) BEhme) Eig 2 WEE

HEMmE BEYE 2o A3 Fige] AR de A2 —inyel il Ak =23k o] ¥

5=
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R elol el el A EEE EES o 8

Lok S FifRe KiETE She M el B M) et Az 22 Aolwh  EEM
A gl akek 7he] il Dieseljhi (AT R) 3 7bo] HEEEYL 2o HKNAE KHE—F
ol e SemsbA TiEs ] ek KL 1, 000secil (RW #1, 160°F)e A 3, 000secih & o}
2R ORilce] Erg fa%sﬂ TIEe gkwkal =l =k

160
20
30
70

60

50
40

30
20 f,

SE 4 amAE (oh )

10

o}
200 A00 6co Sco 1800 3500

F5E (Redweod #i 100°F onef )
Diesel 45 d1en oloed 4% 4d5p $5% 0 7 2 4B K (o)
Diesel #Rf #Akhme] ME—F®KE (%)

R R A R O rﬁmﬁ' hE NS At W) FAEE SolA A
7 e R R 1 e o2 (9% Al HEd Ades ¥4 HMEm )59 flee
o] wuA "= s ;LM%’I,’F. Foo] MAEE o4 7ol TES RIE7 59}
ulehd 2 BYAE Rl A= o BiE A0S EIES A BN HREE, M, BPEER £ %G
Data<) {fshed 20asl @I0ahe] &GN Hiks KM IK5E, SRS Rrsta, 1,000~
1,500secili(RW #1, 100°F) fir-& Higstam gl=}

SRR e A 1 B R R TS (RE Ak (700secii) ) BB 3gr 21 e}
ol & CE Mgl file® W IR P M (KF)E #Esl 571 53t9 Fuel handle po-
sition?] graduation(F3)-¢ <bzk £o) =2 A #nE Aelgba 44T 2 ¢t

(e 1Lfb B

ICEDTuhe) 5] = Double bottom tank¥: S/ s & BT =k L850 = 2435 Mk
A frgo] WHEFEE s Solok . x F.O. purifier= 4 Zighet wﬂoﬂf 80°C~90°C fapr
mghabe] ok el ole] MEIT AWIEAEE BRI T EEERE FINE = got Ensd
o) = Donkey boilere] 4 7§/4:sbiz AAKRE HHE = v gk = {L‘ié};(ﬁ}a #Fmste e
A il s L R wge B Eed] EEL doz Wsder & &
2gh Gl el

T 08

ICEG PERN SR DAtk ek HR st et Ao EE M ] Rt
Al ;LJ, )& Ao m FaA vk AURHRTE AL (KEuhe) BTE7F we] ez =k 28} Cylinder
linere} WifC= ffMske] 16% (EINTAERE 21 & A% 1LE (M3 £ R7F ==} Pistond] M
FEAZ 719 2ka Ring, F.O, pump, Fuel injector & MAFER#E-S MEFEZF Lol fife) SR
oG Zbx el SRR W YRRl DBIRE SRS Mk BRI 38 nskA
e aAdelwh BLG M @alel A= Brditel 3,500secil b= o] #ABHEE (A WAESIEE 3%
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9 woOox %
W g BiiE 2 g KEM AR B BMHEE BT KEHE o2 B/I &,
B2, B %o FMEA WINE K& 1,500secili® LiBelx] %L KEMZE J9Fxn BN
BKRE Rt A& EEM FHY Bl HEstT . 2Ed @ Bk EE S
kel #ERe ) = BHEE el Mkl MRS dES 5T MG o] R H
BURE - oS HED EEIHE FRHEE Wik 92 Aotk FoE {KET @A
ot —f9 W FHE 59 s 2

[) FES Aozt HEY 9 (LR #ike] BREI AL s oF o},

I) ke 2 @iEahe SAEEd E5% S8 FHso o 3},

Il ) Settling & Service tanke] draing #JEETF R x5 BEHislo oF &he).

V) BoRHlReE BGel Bl #ifE RUKstAl s Folok 3+

V) BRBEIREE FLiFstAl sh7] Bebed s 2 MMIES %9 EstA oF et

V) E#EZE TS EEREE Rt Cylinder e} Piston ring, Liner, FHEI 5%
A REBE 45t RGNS FH] Mt oF gt

VI) SRS Wpger A4 2 EH AEH ok e

VID BHEWmE €55 Grarity tank (Head tankelm % §)o] B T4 M Mg 2
LHET WEAR] SeH BN TR R Bkl Vapour loock Hife] 47l == ki Mokhi
In#kgs okell F.O. booster pump(Pre-pressure pumpzti% §)& &l ok 3o},

) {&Hiyh= Ignition lage] o] A== fFiEd] (&3 4= F. O, injection Pump
°] Timing & 1°~2° ¥iES 2HE7F Q& Aol =

X) Sz (k3 Gas B o= MMENS =R7F s kKR K Gas Bk &
Bral =z Ao MEste] oF sta £3] HER Fano) ikl #HREE o of & Ao] e}

8. BEK

1) American petroleum of institute,

2) Technical note for Shell, Esso and Showa oil.

3) Operation & maintenance instruction for MAN, Sulzer, B & W, UEC & Gé&taverken.
4) The motor ship (1962. 4 ~ 1965. 12)

5) ASTM Standard viscosity-temperature chart.

6) PRktuh e W@ ChIBE)

7) BAMMBHLEEE (1963 ~ 1965)

8) HABBRMIMLEIE (B35, W 43%F 2)1)

9) HAMAKMEBEEE (1967-4 vol. 2-No. 2, 1967-10. vol. 2-No.5)
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