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Legend; (A) Trunk Piston Type Engine
(B) Cross Head Type Engine

i‘ & Nozzle ® Connecting rod

(2 Piston @ Cross head guide

3> Piston rod ® Crank shaft

&> Lantern ring G 0il

& Cross head

32 1. Engine 42| 2T [2]

type?} Trunk piston type> 2 ojE3c}h t]e]d
engineo] & (kA)o] =, connecting rod7} ZA#H
%]7] wjo)| Aciet crank caseE P F 3hA =k
=3 Piston cylinder #lol] 9J8te] RFApA]A| oo
35 =24 817] w-Fel cylinder& 713 &4 714 %ok
1% 18 Piston rodi} Cross head & 4 %3ted Con-
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necting rod & #4% Cross head® vje]d Engine® =
3} oo}, Piston®} Connecting rod7} 2% A= %
235t 712 Trunk type tio]® Engineolgt® 2t}

Cross head type-2- Cylinder¥-2} Crank caseXf-l %F
o)zt EHo] gl f8% WY FHAHANA o]Fo]
3}

Trunk type2] 72 cylinder¥-2} Crank caset-7} ¥
g)5e} olx] ot glel, g2 Eohd A} & F3)
A 43 8-o] Crank casedl] £sHA Fc} 2 Cycle W3 A%
Engine-& 71¢]-} Cross head type 22 #f3li giom,
=3 2l E 4 Cyde 4 (b)) Engined o]
Trunk typeo & =lof glc)

A38 78 2% Sulzer RND typeo @ dl3@ A% 2
Cycle cross head type tie]|® Engine® +%&, 1%
38 SEMT-pielstick 4 Cycle truck piston type t]jo]4
Engine®] =& vhehd Zlo|th

3. F7|2e| =@

Aupe] F7lmel 2% Engineol AH&El® oA,
o) 7hgdlel glelMm tleld 7R MUY A8S
Agsbe], dEgo| T3 -£A Y Byelr) fojsioies
59 Aoz Aginte 2 ¥E 3 xdatel o] 27]71%]
b)Y WA AbesE R 9ot eyt 2o Ta-
nkert} T4 )3 Container AutollE ¢4 told 7]
FellA o] F F gl FEHo] HR] wFel F7
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Legend;

@ 77 @ Piston

@ w7z @® Jacket cleaning E%)F
@ 27y @ A Coolant
& ¥~} Board @) Telesco pipe
® +HCKE) £97) @ &% Coolant
® Piston rod @2 Drain

@ Drain @ 9% Pump

® Cross headell 9] oil @) Cam shaft

@ Main bearingel] 9] oil @ Crose head

@ System oil pipe @ Crank case

@ Cylinder cover @ Connecting rod
@ <18 Valve @ Crank shaft

@ Al @ Piston cleaning &7
Liner A% wjzpa @ Piston cleaning &%

©® Cylinder oil & nozzle ¢ 27 W77

@ A7) Board

®

223} 2. tiE X% 2 Cycle cross head type |0}l engine
[3]

F8xAE oEA ok

3-1. tjold 7|8 BEW

At tlo]d 7l A4 t]o]d Engine oile] A}
25|, o]z]¢ oil Cylinder liner#} Piston ring}e}
F2He 583} Cylinder oil, Bearing®*2 &3l
System oil((=+- Beaing oile]2lii: %)), Cylinder
oil#} System oil®2] AJ%5-& 783 Cylinder system
&2 Eslx ok YubHol7] sh) o9 F/E
T AL8-ghell Straight oil, =+ Regular type oile]&}
EHHAL sle 48R B4 A7 daEe] 9dA

D Cylinder cover © 7%

2 Cam 10 Piston

@ Jacket 7bg g7 @ 4% pump

@ Crank bearing @ w2} Connecting rod
(&) Crank case (3 Cylinder liner

& w73 (9 System oil pipe

@ w712 B #7113

® 9d& Vaive

13| 3. 4 Cycle trunk piston type CJO|% enginee[3]

2& oilZ A= wH=gt System oil 24 AF&E T g}

g 23 A(KSM 2121)[4]e] Mehyeir] @
& 252 s e RS Fe 2 A Pre-
mium oilo]|2} &}e] o] 9} A] System oilZ AREE T Yk

3 352 Heavy Duty(HD)®} she] Absbada)a) =
AT A 7} vl gE o0ilEA) cylinder 2 System oilel)
B-E5 glom, o] FRel el AlEEIL = Al
< alkaligtel ©ats} TBNo] 5 10, 2090 Ro ¥
2
]

2 EFH 452 F2 Cylinder OilZA]
slor, ol stz Ao} FoiEz, gt A
Mol nER MAE A0EA, o] oile Cylinder
ol A= TBN 40-50, TBN/70 o]42] o2 o
WM Z7lell= TBN 80-1009) oil® ftsls gl

S E 2t ¥IFYTFE WA1RE 2UR F A
A7) F2He] FAE vhehd Aol

2

o] FH7)L olvl A w3l
@olA, ole] A& ol GA| chofr}F
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E 2. Mupied 7|8 28RS SR (KSM 2121)

5 QA THE Eas F54 A3 = (1655 cxX24h) 7R3
=5 (© (100, cSt) =) 4= (©) EEh=)| AAkghel 27} (sec)
2% 190 5.6-9.3 751 -1251
3% 9.3-12.5
= =z
2% 43 200 t 12.5-16.3 701 -5 201 301 7=
5% 16.3-21.9
3% 9.3-12.5 -751
3= 43 200 1 125-16.3 851 -5 *3 4 715
53 16.3-21.9
3% 9.3-125 —754 95 1 715
4% 4% 200 1 12.5-16.3 50 1
53 16.3-21.9

¥l 5 *ddshel gh(mg KOH/g), **84b2]#(%).

siok, webd) faHAE oilg AdAFelE ddbEeR
oh&2 7k
3-2-1. Trunk piston} Cross
Trunk piston type®] tjo]4d

head type
7]13+-& Blow by gas®}

od8rg- W] 43 System oil Foll carbonelv} 18
f8RogyE] Qe Fik So) E4ldh el g7l
w)&e] Cross head typeel u]3te] System oile A
HAtAdolu} abgsbde] dt faRv Bash Aot
3.2.2. F4HA)
System®] F-5ubAle 28 4elj4] Bz wbep e A

A& 2(Dry Sump) ¥l 9] 42513}, T3 504 R nfe}
re 54158 (Wet Sump) Ao F3to g Hch

7k Dry Sump ¥4

System oil& Crank caseol &
Sump tank(Drain tank)el] F.o}A -"63?}*]-%-3}—— HkAl o]
t}. 1,000} o)4e] % - thd Enginec] AMEEHZ 3
o, 3 t)3r]e]d Engineoll+ o #3#-¢] Cross head
type Engineo. @ 7] wjFol i gas9] ojse] A7
oil F¢eke Wet sump H}AlH % @& 7122 Tank
ol 4 oile] F-A1€ ¢ v 5o feld ol denE,
System oil-& Wet sump A Hcte w384 e

v}, Wet Sump A

System oil2 Crank caseuldl] RO}
A8 % 1,0000}8 wube] Fa4 Engmetﬂl EU RS-
glth. o] HpAle AR Trunk piston typee]”] wi-el
Blow by gas®] °dak& WAl 5o, Crank caseol A+
Inletzko] B 2.&(7HiR) 0] Alst7] wiel Alkalighol
43} Engine oil& AH8-3 987} qlvh
3-2-3. 2 Cycle Engine¥} 4 Cycle Engine
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2 Cycle Engine2 4 Cycle Enginecll v]3le] 7|33
gprl 2#g #:A &7] wiel 48 iE% Engined
2 Cycle Engineo.2 =x|gh, ubd 2 Cycle
Engine 4 Cycle Engineol| vjste] tg-3} 7te &2]3t
HME 3 glrh
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3-2-4. Piston § zHdba

Piston W zba}Alel+= System oilZ 4] Y7t 459}
Piston ¥zt & 3t 357 slck AA Aee
Yrhao| olela ela]do)7l sh} 160-180C 2] ol
Hojxjmg odebiAde] $43 F¥F a7HRIck
nhek Aok Ajo] ekt f3-R-5 AT waskA ok

A-g-ghehe, Piston W 2 (S AT o) vk Oile] 53
ol carbone] H-se] WztEIAE A 3HA|7]7] WEo
Piston ring®] & o]} Piston®] A&(BEE) 59 Al
Hale] e}
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Legend;

T #57| ® Cam shaft

@ Piston W7t oil 47 (@ Cylinder oil 5% Hole
@ 27 A7) {® Diaphram

@ Y925 27 2 ¢J7+ @ Piston rod coolant

® Bearing® +8% 7 © Piston W7 oil =EoHE pipe

® Pump 47 @ Drain tank
@ ¥j7] Valve @ 4] Hole

28 4 ANBRYND 28l olls]

ARG glolA] 2,00001 o) 4ke] o FAelE CEH7F
A5 3, 500-200018 72 F¥ Aol BEH, 5000H
njute] &3 Helle AZFI AHEE R 9fel B3] &
o, 2AFE AL diido] vimnl F3HE 2%
HAAMe) 2=A H7] fF mF &85 dastA
A=

3-2-6. Cylinder F%9 f%

Cylinder F#-2 #3}=] o4& tjeo]d 7] Cylinder
%85} Bearing®] #¥& vhre] AHEsta oY) el
B} el 852 AAY gl ok gebs Cyli-
nder 87} 9= 7$= Cylinder oil3} System oil®]
A5 w3 #8471 98 =t

3-2-7. AA, AEE) dvl9] &+

Legend
(D Bushing rod @ F457]
2 01l filter (& Piston

@ %% Pump

T8 5 SABE WA e k2]

System oil-2 24| B3 Mz ut, #AAIZE AREE
o224 oil AFAlo] 3} of sludged B4R, At
8}4] System oilg HAF A& AME-sHA el weby
ole} zro] HAF HHUHE AEEY] wFel System
oil®] oil ke 7] gl o)A 7| e} 7 101
ol A4k &A7lell HHA AbgstE 7o) Wl chub ARgE
1o oild] =37t HAH AEFHS FAE of7)A7A
Hog o)d du]dte],

— Purifierv} Clariferel] 21§ o)&2] #A

—Setting Tankell €& 32 ({5®)

—ofzfel] 2Jgh o] E-AlA

—oFE AlAol 23 A
%9 gz} a7k

Purifierel Al #5(7kK) A& P& 79 System
oile] &H-8tAde) iy Aol 27 dFAYE A
AldF A$E "L FREA ke Al st

3-2-8. ¢RzAA 23 AA

o4, dresser Soll 4] stop 3|Ae) A LI F&H
a8 gHe] HE T %sle) WEe] AilEr] dEel
2obd od4sky] 41& &8 (HRL) 7 PAste] 4t

gAo 24 HAAo]l $4% Engine oilo] FHHI 3l
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Legend;
(@ Cylinder oil storage tank @ Lubricator
@ Service tank G g7

@) Strainer
28 6. Cylinder oil 7AIS2! ofi[3]

o} 3719 #5, BFE0EEE) 2 did o} &3
fo =3 AHEE 27 i, AFErt & 3xe
grade’} =& oil¢ H8 2 ghef Y7pr) AFGEK A
Ao W 258 HH3] &Y £ A4l sg
(K 9 scaleo] AZE a7 wfol i 50T
A2 dx} whEol] ofejste] glorm g oluid A
£ oile] whghAsic

e
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3-3. Cylinder Oil

tJeo] A 7]} cylinderwoll
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H 3. Cylinder oile] MEH
(1) 2 Cycle Cross head type

RomA Aee hEsie mg S5 92 F
A7A ek

w}2}A] Cylinder oile o}-&3 7-& FAlo) "3
Rt

— e A At HEg HvlE}
A8 =g 7ok gt

—Cylinder liner®] wln@Ro] FA1 v 4 gl
#atAl-g 7hA el 3ot

—Cylinder lindert} piston ring®] o] A} vlgolu} A%
()2 WA ske SehAdely) fhi) o AR
)& 7hAoF gl

—Cylindert] & H A3 #x13b7] 13 AP A
sdefofb gt

— gkl 23 B-AAS AT gl EHA
7}Ajo} Fhel.

—2.go] Hojx Fale] W3lrl 2 Carbonolrt 3F
58] AatEo] 7beg § FHojok Frh

=g A4 told 7139 Cylinder oil 4%l
2% 6ell4 B vle} o] £FAlge] HA et

we}Ad cylinderol] F5% Cylinder oil2 H% <
Aol A daE R fasted e 71 piston ringel]
wo)z)n), Cross head type?] %-$-+ cylinder 3}hy-of
9]l Lanterne baseZ¥-E] 3]5A]AA sludge tank®Z
Ql=shA Hcot

Trunk piston type?] 7% cylinder2%-E] Crank
caseol] &#] Wo] System oilel 37 4olA =ch

kd
oX
o
R
£
i3

o

A8 ks A= f-2H-E FAHEER
(wt%) * 94 TBN SAE A% Grade
CEH A-951, 1,500% oil 251 Cylinder oil 70 #40-# 30
B A-933, 700x oil 1.5-2.5 Cylinder oil 40 #40
A Marine diesel oil 1.07 HD oil 10 #40-#50
(2) 4 Cycle Trunk piston type
A8+ duks A 87 FHE SR
(wt%) = 9 TBN SAE A% Grade
. . Cylinder oil 40 #40
2 O _ =
CE+ A-951, 1,500 oil 251 HD oil 20-30 #40
.. Cylinder oil 40 #40
= .o _ = -
BZ+ A-933, 700% oil 1.5-2.5 HD oil 10-20 #40
AZ+ Marine diesel oil 1.07 HD oil 10-20 #40

Journal of the KSLE



fisfigel e 19

H 4. System oil2] MEHE

(1) 2 Cycle cross head type

AHE FEH

© x

wRE 5 TBN SAE 41X Grade
Piston WJzte] 4l A% Premium type oil - #30
Piston Wzto] #4411 A+ HD oil 5-10 #30
System oil-& & HskE HF Straight type oil - #30

(2) 4 Cycle trunk piston type
LS FBF

A = TBN SAE 4% Grade
Piston Y zte] fui2lal 744 HD oil 5-30 #30

s

10

Legend;

(D 0il Cooler

@ A% Tank

@ FA (k&) Tank

@ 0il 3A7

®@ 0il =7
@ $&#f Pump

% Oil heater @ ¢4 A¥ Tank
@

% 0ilg4 Pump 3" o}% Pump

® Oil |4 Pump
72) 7. i3 Engine system oil &34 E2| ofi[3]

g9 cylinder linerel] 2% FH-+(EhA) < ouk
202 48724 (Cyliner bore7} & A& wWrh), 47|
Ego]a] Fh7ld dAA7Z Uk FH71E Pl
nger pump g A & FEEA F7133} &5, 353t
Cylinder oile Rwii glch X 3ell4 Hiz whs} #ol
Cylinder oil& dube o2 SAE 40-50 grade 7o) ALE-
s, abgsta glE ARSel et F8Fe AlA,
Exzhe] Betd £ gt

3-4. System Oil
qg tjo]d 7)otz System oile] FFHAE Dry
sump WAl 2A s At won ¥ 78 9y

Engine system oil®] 3% <& vJebd Flo|th Sys-
tem oile] @7=l= Z4.¢ Trunk piston type¥} Cross
head typeel oJaiA] cix Zepxle A4+= AATL
wpAlel Ae2E o g Aol Fesd

— 7)Aol Zhe g Ao Abstebg o] F-atefo}
gk

— "33 HeE fAFteek Pt

—Bearing vhdolu a¥-E WA #1g S949E
7}z o} it

—Bearing g ¥-2]3ke Aol-t WM (W) o] goiM=
Qk=ich

—Piston Wzte] B A% FReAe]
F3}4de) Hofek e

~Piston W7ol HIAGEAR) Q! 7§ Piston ¥
AEo| Carbong MR 72 We A EAHol
v} oA Ae el gk

- Ao] steol ok

~Turnk piston type®] 7% Blow byell 2]3fe] <34
gast} Carbono] &3157] wiFol ¥4 Aot #
Apslade] &3l Zlo] sl

System oil-& FE 4ofl4] B wpe} o] diiHow
SAE A% Grade 309 #He] AHEEv W=+ SAE 20
o)1} SAE 40% 2ozx1 gich

3-56. &8 clold 7|

1,0000} e]ste] 43 vold r#Re F2 AFRE
Agg A8sts 9lew Cylinder 42 77§ A
ori=c} o9t & Agel AH4EI U+ Engine oild
Cylinder system 3&#24 Hi dck

5859 & WAe gy e Wet sump Aol
vy, YAYEe Filter24 3she 5, $3 Hold
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E 5. A8 CloPgd 7|&e| Engine oil MEE

s #axd 3 TBN SAE A% Grade
B&% Wet sump or HD oil 10-20 $30-#40
AR Dry sump HD oil 5-10 #30-#40

H 6. ZZ7 ARB=lE 28R
AHE- SR
#4371 (Makere} Type) = o D% Grade B8] a

217} Turbine oil ISO VG. 32, 46, 68

B.B.C VIR System oil SAE. 30 -
IR ISO VG. 68 A7} Turbine 68
A7} Turbine oil ISO VG. 32, 46

MET System oil SAE. 30 B

B&W 7} Turbine oil ISO VG. 32, 46

MAN System oil SAE. 30 B

@/, {)hi

-—\é \/ 10

Legend;

(D Filter element ® -#8% Pump(F843)
@ F747 9 &%+

@ Diffuser W Bz

@ 7] Gas & @ 33

® 7] Gas Y+ @ &8+

® Nozzle ring @ Blower

@ Turbine 1 Impella

2] 8. 47| Turbine 2F7(2] FE[6]

o

12

N
o)

-
i)
m
rlo
>

bez7o) Hek
3 ol 7)ghel S%4 Ny tleld
oils} o] 7le] BHA AHEHA b

—_

a
m
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SAE A% grade= F 504 KB wle} 7ro] #3037 #40
o] JutH o oizm itk

3-6. Hg7|

vt tjo]d Engineellv= 3 o2 RE] 23] o]z
7171%], £33 2 Cyclef-€] 4 Cycle typel| ©]27]7}%]
A Engineell 74 #5371 GEHEE 7 o=} Qo
FF71= o2 7bA] typeo] UAIwE Adwp t{e]A
Engineol|= w7] Gasell )&l Turbined 3X3h=
#7] Turbine =}F7|7} AME=3 9ich

ol g7 23 8o vlebdl 7wk 7] Turbine
Z(or "71&) 3} Blower(or 27]%) A}o]¢] Bearingsi
+ 857} FF5I gt Bearing®l 34 7,000-12,000
rpm 2. 24 tiekd] 715 @z 7e] Hal gck

Bearingel|+= Roller bearing®} Plane bearinge} ¢lx
S AFRe AFEE AdEz glew,
Ak #A537) Wil 238 RolgozA d(E
ool WA Gear pumpEA FHE A ),
719 F571 el AdAFE Tank2FE
Pumpell 2§ §&-5-& 5314 3ok

ol ZHAlE-Eu o2 E3]]% TankE 4 sh= %
S F7]3e] H47] Gear cased o} &3k
itk Ag7lel AMS-EHE FE54 AE oS AsEd
o E 63 i

At
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Legend;

@O %% Tank © 7+ Gear

@ Settling Tank @ +8% Sump Tank
@ Valve @ a8} Turbine

@ Main lube header O +38F Y47

(® Heater @ ¥%% Strainer

® A=A &85 Pump

o N

Y42 Strainer

@ &% °l4 Pump ®
® *19 Turbine

3 9. M4t =7| Turbine 28 AHB2| 6[3]

3-7. Turbine2| ®8§

Aldt Engineo.24] #7] Turbinee] #A&=1 &
Foke Y oo 2% E] AE Tanker 5 20%HEH
o442l Alute) o] B3 gjch

%7] Turbine-& Boilerell 4] WA A7 27 3|AH)
5ol HEA)2) Vaneo| EAMSE] 2 & (EEHH) &
AHEEFAZ 7)o 2 A AQut t]o] el w|ste] HAA
BE A 7] Wil EHES Be|r} Sold=
5 olAE Za stk

Adete] F7] Turbined FAEEE it o
Z*EV}Z] A5E Holme)e 2y HSubge] AL

I ik

ute}r] eleigt FA&uiyole S Geard o] 4
Geared turbine#} A 715 o] &3l v al 7572
73k qleh
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