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PREFACHFor safe use of your engine) vanmar GNISAL-V

( For safe use of your engine. )

Be sure to abide by /]\ -marked DANGERs, WARNINGs and CAUTIONs described in this Manual.
As far as safety is concerned, they are particularly important parts of instructions,

# The following shows the safety marks used for caution indications in this Operation Manual and
safety labels attached to this product and explains their meaning.

[ /'\DANGER ] It indicates that a danger of possible death or serious injury is.very great
when the proper precautions is not followed.

[ /I\WARNING} It indicates that there is a danger of resulting in death or serious

injury when the proper precautions is not followed:

[/'\CAUTK)N } It indicates that there is the possibility of resulting in injury or serious

damage to the engine when an advice on safety handiing or the
proper precautions is not followed.

e Where the safety labels are posted is shown in page 0+12.
¢ The cautions prefixed with the & mark in this Operation Manual are especially important for safe

handing of this product. A failure to observe this caution may incur a deterioration of performances or
trouble/accident of this product. Therefore, be sure to observe the items.

0-2



4.  OPERATION(Operationai Preparation) vanmar GNISAL-V

4. OPERATION

/—{ /!\cmmolxﬂJ

During operation, the diesel engine runs at a high speed. Alsc, some parts of the engine are hot; and
the compressed air and such pressurized fluids as oil and water are flowing inside it. Therefore, thor-
oughly read the safety precautions before operation, maintenance and inspection to handle.the
engine properly not to cause any accidents.

@Chaptero, Section 3. Precautions on Safety

vy

4-1. Operational Preparation

Before the initial start of the engine after its installation or before its restart after its overhaul servicing
or a long-term stoppage, sufficiently perform the following inspection and operation preparation in
addition to daily inspection and operational preparation, and make sure there is no abnormality and
the operational preparation has compieted.

{1) Make sure no part nor tool has been left in the crankcase.

(2} Check for a part not tightened yet.

(3} If you have disassembled the valve mechanism, check the suction/exhaust valve head clearance.

|||] Chapter 6, 6-3-6. Adjustment of Suc./Exh, Valve Head Clearance

(4) Operate the lubricating oil priming pump, and open the pressure indicator cocks of all the cylinders.
While turning the flywheel, make sure the lubricating ol is dropping from each part of the valve
rocker arm shafts, piston pins, crank pins, main sure bearings and swing arms.

{5) Bleed the air from the lubricating oil strainer.

(6) Bleed the air from the fuel oil filter and inlet pipe of fuel injection pump.

(7) Manually lubricate the governor linkage, and make sure it moves smoothly.

[ Procedures for turning the flywheel ]

/Q\WARNING}

Be careful not to allow your body to make contact with a moving part while turning the fiywheel.
{(Never put you hand into the crankcase.)

4-1 (Volume:14pages)



2. STRUCTURE OF MAJOR PARTS (Lubricating Oil System) vanmMar GNISAL-V

2-3. Lubricating Oil System

O The lubricating oil pump is a gear pump integrating the pressure regulating valve and safety, valve.

QO The lubricating oil strainers are a notch-wire type strainer and a centrifugal bypass strainer.

QO The lubricating oil cooler is a unit structure of the multi-tubular type fitted with an automatic thermo-
static valve and a notch-wire type strainer.

O The priming pump is a motored screw pump and is mounted on the common bed. The delivery pipe
is connected with the inlet side of the notch-wire type strainer.

The lubricating oil discharged from the pump is reguiated of its pressure to the specified value by the pres-
sure regulating valve. Then, the lub. oil passes through the cooler and strainer and then enters'the main
gallery of the cylinder block. The lubricating ol line is branched at the main gallery. The oil passes through
each part and returns to the ¢il pan and then the common bed.

Each lub. oil passage franched off from the main gailery is a drilled hole structure, excluding lines leading
to the pressure regulating valve and govarnor driving gear.

The oil suction part of the pump varies according to the engine installation types./In the case an engine
installed by the fixed supporting, the fixed suction part is the command bed; in the case of antivibration
supporting, it is oil pan.

Drawing 2-2

(Heavy Fuel Oil Spec.)
[F-”uel Injection Pump Pinion

|Suc e Vame Rocker A —{Swing Arm Brg. HSwing Arm Roller Pin

|Fuel Injection Pump Tappet Rolier

{Connecting Rod)
—| M. BrgHCrank-pin Brg. HPiston—pin Brg. I-—{Piston}

lCooEing Water Pump Intermed. Gear

| Camshaft Intermed. Gear —

[Lub. Qil Pump tntermed. Gear}—-—

A Auto. Thermostatic Valve E Turbocharger

EGovernor Driving Gearh [

|
Main Gallery | L

Lub. Qil Cooler lli 5
{

N\
h S, S

Pressure:Regulating ' | I ——— N | - ,
Vaive Y -~ Turbocharger
o Lub. Cil Strainer
Paper Element Type
Engine Main

Lub, Oil Strainer
Notch-wire Type

o] s - ———

f “/D

Bypass Strainer,
Centrifugat

«

Priming Pump
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1.  ENGINE DESCRIPTION (Engine Specification) ) YANMAR SNISAL-V

1. ENGINE DESCRIPTION

1-1. Engine Specification (1/2)

Model Unit B8N18L-DV 6N18L-UV BN18.-3V EN18L-EV
Type e Vertical, water-cooled, 4-cycle diesel engine
Combustion charnber S Direct injection type
No. of cylinders — 8
Cylinder bore mrm 180
Stroke mm 280
Total eylinder displacement - 42.75
Compression ratio -— 16.5
Rated speed of revolution | min~*{rpm) 720 or 750

Direction of rotation of
crankshaft

Counterclockwise as viewed from the flywheel end {XL)

Operating side -

On the left as viewed from the flywheel end

Order of firing -

1-4-2-6-3-5-1

Supercharging system -

Exhaust'gas turbine supercharger (turbocharger) with air cooler

Cooling systemn -

Dual fresh water line cooling.

Lubricating system -

Forced lubrication
(system oit also used as turbocharger lub.oil)
(system oil also used as rocker arm tub.oil)

Lubricating oil sump sys-
tem

Sump incorporated in common bed

Starting system _—-

Air motor starting

Overall length mm 2,696
Dimen, Overall width mm 1,315
sions

Overall height mm 1,835
Mass (of engine singly) kg 6,500

{may vary as depending on specification)

Constitution of Mode| Designation

No. of cylinders
Engine series

r Cyl. bore (in cm)

' 18 — EV

WHO"A": 720 or 750min-1
WI'A™ 300 or 1000min-1
Marine auxiliary/l.and use

Degree of supercharging

2003.417R

[ Configuration of Cylinders]

CEOOODY |
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3. TABLE OF ENGINE STANDARD ADJUSTMENTS

vanmar GNISANL.-V

3-3. Protective Device Setting Values

ftem Unit Alarm Setting Value | Emer.Stop Setting Vaiue
Lub.cil engine inlet pressure 0.34(3.5) 0.29(3.0)
- MPa(kgf/cm?)

Lub.oil turbocharger inlet pressure 0.25(2.5) -

Cooling water engine outlet tem- o

perature K(C) 368(95) 373(100)

. 115 ~ 120% of the rated
in-!

Rotational overspeed min~#(rmp) sifbed

* Lub.oll priming pressure 0.02(0.2) —
Drffgrenttal pressure(lub.oil 0.09(0.9) -
strainer)

* Differential pressure(fuel.oil filter) 0.09(0.9) -

* i i 0.65(6.6 -
Starting air pressure MPal(kgficm?) 65(6.6)

* Control air pressure 0.65(6.6) -
Coo!tng Water pressure(jacket 0:13(1.3) L
cooling line)

Coo!lng water pressure(cooler 0.13(1.3) N
cooling line)
lt_ub.cul engine inlet(cooler outlet} K(C ) 348(75) .
emperature

As for an asterisk(*), for equipment of each item varies as depended on the specification, refer to the Final

Document.

3-4. Holding Volumes of Lubricating Oil and Cooling Water

{Unit: Itr}
Item Holding Volume Remarks

_ | Engine(incl.inside the cooler, strainer & 35
O | piping)
o
% Lub.oil sump(common bed tank) * more than 1.04/ps
L
S Type NZ61, RHD 1.3
3. | * Governor

Type PSG 2.0
% Cylinder jacket(fresh water) 75
§ Cooler 285

As for an asterisk(*), refer to the Final Document as the volume may vary according to the specification.

1998.5.29R 3-2




6. MAINTENANCE CHECKING (Routing Maintenance Checking)

YANMAR

G6NI18AL-V

Table 6-1. Table of Routine Maintenance checking

Checking Area

Nature of Work

Daily

Weekly

Monthly {(or 300-500hrs.)

Starting air tank

Pressure check

Draining

Governor gear

Gov. oil volume check

Checking & lubrication of
linkage system

Fuel feed pump Check on leak from oil
seal
& | Fuel oil filter Draining Back-washing (blow-off) | Overhaul cleaning
o
(%’ Check on-rack scale
5 | Fuel injection position
T Pump *Check on pinion lubri-
I cating Volume
injection timing Check on looseness of
adjust bolt lock nuts
Lub. oil cleaning
ac:n;irl'no:nl;)ed Qil volume check The batch cleaning by Lub. oil property analysis
% P the purifier
® ) .
> . . .. Back-washing (blow-offy | Overhaul cleaning
U | Lub. ¢it strainer | Draining
i * D *(10~ 15 d
3 {2 ~ 3 days) { ays)
£ | Lub. oil bypass .
=3 _—
| strainer Overhaul cleaning

Cooling water
pump

Check on leak from
mechanical seal

Turbocharger

Prefilter washing

Biower washing

Starting air motor

Check that electrical wir-
ing is fastend firmly.

Check that no air leaks
from the air pipe and the
joint,

Each pressure
gauge

Check on defective indi-
cation

Each thermom-
eter

Instrument

Check on defective indi-
cation

Enhgine appearance

Check on looseness of
bolts & nuts

Check on leaks of vari-
ous parts

(cooling water, fuel oil,
lub. oil, boost air &
exhaust gas)

Each pipe system

Leak check

Note: An asterisk (*) refers to only for engine using heavy fuel oil (H.F.0.)

2003.12.10R
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10. CLEARANCES & WEAR LIMITS OF MAJOR PARTS vanman GNIBAL-V
(Unit in mm})
Dimension Std
Max. Usage
Clearance 3
; Allowance | Limitof
Item SkEtCh Normai Tolerance Assﬁmglmg C|eoarance Palrts
Inner dia. of cylinder upper +8.029 +0.1
part A1=0.075  § )
8 . A1=0.25
Outer dia. of cylinder liner ML 0248 ITEETE ] ~0.139 o2
upper part 0.110 :
Inner dia. of cylinder lower ' +0.029
part [ A2 5222 0 A2=01020 A2=0.2 +0.13
Outer dia. of cylinder liner . -0.020 ~ 0.094 0413
_ | tower part 0.065 )
fg: Inner dia. of cylinder lower -——4——8 +0.029 +0.13
5 [P0 A | B o218 = B20015 | 5o,
2 |Outer dia. of cylinder finer 0.015 ~ 0.088 013
& |lower part 0.089 :
] C=18
& | Top clearance 2.0 +.0.20 ~pp| C=25 —
'g .
= - — +0.8
3 Inner dia. of protection ring 178 =+ 0.05 D=0.905 B
Outer dia. of piston head ¢ 177.025 | = 0.02 ~ 1.045 —
+0.4
inner dia. of cylinder liner ¢ 180 +8'030 _ dﬁlicrtg"
E=0.093 E=0.3 0.2
~0.183
Outer dia. of piston skirt part ¢ 179892 | = 0.015 -0.2
Radial thick. of piston [ = _ .
rings, No.1 ~ No.2 =N F=6.5 %015 *
F -
Radial thick. of oilring O\\;“ F=5.0 | +0.25 - - 47
Width of piston ring, No.1 :0'065 No.1 -0.2
45 0085 |G=0.110 Jet
o [ Width of piston ring groove, : +0.070 ~ 0. =0.4
2 No.1 P , +0.045 0.155 0.3
_"é Width-of piston ring, No.2 J o :88:138 gg ,02055 No.2 0.2
[w N . =\ o
< | Width of piston ring groove, /A (6 +0.070 ~o0400] ©=04 +0.3
§'No.2 N=wt) +0.045 :
= | Width of oil ring =) f o0 0,030 02
% I ] H 6.0 - g 0.065 H=0.4
B | Width of ol ring groove == 10.085 : +0.3
Inner dia. of piston pin metal : :8(1)(8)3 J=0.080 +0.17
K 0 - ~0.413 J=0.25
Cuter dia. of piston pin -0.013 l -0.05
& 75 -
. . . +0.045
Inner dia. of piston pin hole +0.030 | K=0030 o +0.15
~0.058 )
QOuter dia. of piston pin _8_013 -0.15

% : The 1st ring is to be replaced with the new one when its plated layer is worn out and base metal begins to be
exposed; the 2nd ring, when the taper face is gone.

2003.12.10R 10=1 {Volumiedpages)




9. TABLE OF TIGHTENING TORQUES OF MAJOR BOLTS

vanman GNISAL-V

9-3. Other Major Boits (Torque Tightening)

AN w
(1) Before tightening a flywhee! clamping bot or fuel injection valve nozzle sleeve, apply Protec gease
on its thread and bearing surface.
{2) Before tightening a camshaft coupling nut, apply seizure inhibitor (Three-Bond 1210 or its equiva-
lent) on its thread and bearing surface.
(3) The parts prefixed with an asterisk {*) in the following table are provided with an exclusive tool,
respectivery.
{4) Be sure to tighten a part with a torque wrench to the specified torgue.
\ .
iz | Face-to-Face | Tightening Torgue
Part Description Sc;ge;\ftD;]a. Width of Remarks
eh 1 Bolt/Nut (mm) | N-m (kgf-m)
Indicator cock tightening nut M12 X175 19 59 ~68 | (6 ~7
Rocker arm shaft stand clamping bolt [M16 X 1.5 24 186 ~ 206 19 ~ 21
T M22 X 1.5 157 ~ 167,16 ~ 17 |Engine Using MDO
* Fuel injection valve nozzle sleeve 2 grooves - -
M30 X 1.5 245 ~ 265 25 ~ 26 |Engine Using HFO
E‘titei injection valve guard tightening M10 X 1.5 17 3g~44 | 4~45
* Fuel injection valve case nut M28 X 1.5 27 167 ~176| 17 ~ 18
* Fuel injection valve injection pressure — -
regulating lock nut M33 X 1.5 41 A7 ~51 148~52
* Fuel injection pipe joint bolt {on ¢yl 6
head side) M8 X 1.25| ey socket) | 20 2
* Fuel injection pipe joint bolt {on pump 8
side) M10 X 1.5 (hey sockety |  ©° 7
* Fuel injection pump tightening nut M12 X175 19 74 ~83 |75~85
Fuel injection pump equalizing valve 8 - -
body clamping bolt M10 % 1.5 (hex. socket) 54~ 59 155~86.0
Fuel injection pump barref retaining 8 —~ -~
bolt M10 X 1.5 (hex. socket) 54 58 |65 8.0
Fuel injection pump protector M20 X 1.5 32 49 ~ 59 {50~ 6.0
rfgtel injection timing adjust bolt lock M22 X 1.5 30 106 ~ 245| 20 ~ 25
Camshaft coupling nut M12 X 1.25 17 88 ~98 | 6~10 |U-nut
) 'ﬁ%htening together
Cam gear clamping bolt M4 X 1.5 19 137 ~ 1571 14 ~ 16 |wi hdtaﬁhome er driv-
ing dis
ldle gear shaft clamping bolt M16 X 1.5 24 118 ~127| 12 ~ 14
Idie gear retainer clamping boit M12 X1.75 19 59~869 | B6~7
r(;,‘Lcl:ntoling water pump impelier tightening M16 X 1.5 24 64 ~ 74 |6.5 ~ 7.5 [Left hand screw
* Cooling water pump impelter M22 X 2.5 ro%ngosigtcsket 137 ~ 157| 14 ~ 16 [Left hand screw
Cooling water pump driving gear tight- ~ -
ening nut M24 X 2.0 36 235~ 255 24 ~ 28
Cooling water pump idle gear shaft ‘ —~ ~
clamping bolt M18 X 1.5 24 118 ~ 137| 12 ~ 14
Main bearing cap side bolt M22 X 1.5 32 343 ~382| 35~ 39
Flywhee! clamping bolt M20 X 1.5 24 510 ~ 569| 52 ~ 58
Exhaust manifold clamping bolt M12 X 1.75 19 56 ~68 | 6~7
Exhaust expansion joint clamping bolt [M12 < 1.75 19 59~68 | B6~7
Lub.oil pump driving gear tightening nut | M24 X 2.0 36 167 ~177| 16 ~ 18
Swing arm shaft clamping bolt M16 X 1.5 24 118 ~ 137; 12 ~ 14
2003.12.10R 9-2




1.

TROUBLESHOOTING & COUNTERMEASURES

vanman GNISAL-V

11-2. Rotational Speed Dropped Spontaneously

Cause

Countermeasure

{1) Clogging of fuel ail filter

{2) Seizure of moving part (piston, main bearing or tur-
bocharger)

{3) Air mixed in fuel oil pipe system

(4) Moisture content in fuel oil
(5} Defect of fuel injection pump
(6) Defect of fuel injection valve
(7} Malfunction of governor

Clean the filter.

Check and repair the pertinent moving
part, of replace it.

Check and repair the fuel oil pipe system,
then bleed air.

Drain the filter, tank, etc.
Check and repair the pump, or replace it.
Check and adjust the valve, or replace it.

Check and adjust the governor, or
repiace it.

11-3. Output of Each Cylinder not

in Uniformity. (Dispersion of the

maximum combustion pressure and exhaust temperature is large

among cylinders.)

Cause

Countermeasure

{1} Air mixed in fuel oil pipe system

(2) Moisture content in fuel oil

{3) Fuel injection volume not in uniformity among cylin-
ders

1.Nonuniform position of fuel injection pump racks
2.5ticking or wear of fuel injection pump.plunger

3.Defect of fuel injection valve

4.Looseness or damage of fuel injection pipe

5.8ticking of suction / exhaust valve or damage of
suction / exhaust valve seat

6.Damage of fuel cam, or damage of suction /
exhaust cam

Check and repair the fuel il pipe system,
then bleed air,
Drain the filter, tank, etc.

Check the position of fuel injection pump
racks, then adjust it.

Check and repair the plunger, or replace
it.

Check and repair the valve, or replace K.
Check and repair the pipe, or replace it.
Check and repair the pertinent valve or
valve seat, or replace it.

Check the fuel cam or suction / exhaust
cam, then repair it, of replace it.

11-4. Bad Color of Exhaust Gas

Cause

Countermeasure

(1) Improper injection timing

(2) Defect of fuel injection valve (fuel injection pressure
drop, sticking of nozzie)

(3) Defect of fuel injection pump

{4) Improper adjustment of suction / exhaust valve
head clearance or damage of suction / exhaust
valve seat

(5} Sticking of suction / exhaust valve

(6) Damage of suction / exhaust cam
(7) Defect of turbocharger
1.Clogging of filter
2.Fouling of the blower side or turbine side

{8) Fouling of boost air cooler {too high temperature of
boost air)

(9} Shortage of fuel oil
(1@} Overload

Check and adjust the timing.

Check the valve, then regulate the pres-
sure, or replace it.

Check the pump, then repair it, or
replace the pertinent valve sect.

Adjust or correct the clearance, or
replace the pertinent valve sect.

Overhaul the suction / exhaust valve, and
then correct it.

Replace the camshaft.

Wash the filter,

Overhaul and wash the turbocharger /
blower.

Overhaul and clean the air cooler,

Use a high-quality fuel oil.
Reduce the load.




1. SULE Ay
Fig.1 CYLINDER HEAD ASS'Y

AR -BH AEH / A Spec. : A-Heavy Fuel Oil (M.D.0).

B {44 . My K & B (1500%8) / B Spec. : Low Quality Fuel Oil (1500Sec. Oil).

C {£% : BR ¥ & & 5/ (3500%)#) / C Spec. : Low Quality Fuel Oil (3500Sec. Oil).

o innt§% 0 & EE p
Item ®m B & y Part No art Name

Al B | ¢

(92 BRSNS 7L B \& )

TA
10

6B
7B
8B
9B
10

11

12
13
14

15
16
17

18
19

20
21

Y rE~Y R

LY EFAY R
SATyv—k (BEFRF)
NN T = (FERFA)
OV »rZ7 (FERN V7" v-1)
OV 7 FEN W ¥-})

JANARY =T (BREHR)
NoFy (QRW=77)
OY 7 (4D) G40

S ANRY =T (BREFR)
RyFxy (JRAWAI-TT)
HxE Ty o)
T—RTyv= ()
OV v/ (4D) G40

TZT (Y EANYR)
RoFyv (F5)
RCF777 PIL
nLF7 7 PT3/8
RLTT T PT1/4

757 PT1/8

mERF 120

PRF (CrAv)
HEHFE (FAE=27)
NVTHA R

PNT RT A= (BR)

NAUVTZAF AT —)v (FER)
avF

12
12
12
12

12

48
48
18
24
30

42
12
12

24
12

12
24

12
12
12
12

(o230 o 20N e N 02}

48
48
18
24
30

42
12
12

24
12

12
24

12
12
12
12

(o2 BN B o Rt 2

48
48
18
24
30

42
12

12

.24

12

12
24

146673-11050
146673-11031
146673-11701
146673-11090
146603-11810
146673-11810

146673-11860
146673-11870
24326-000400

14667311611
14764311870
146673-11800
146673-11622
24326-000400

146673~11950
146673-11960
23876-100000
23876-030000
23876-020000

23876-010000
146673-11720
146673-11110
146673-11170
141616-11171
146673-11650

141616-11751
27310-140000

CYLINDER HEAD

CYLINDER HEAD

VALVE SEAT, suction valve
VALVE SEAT, exhaust valve
O-RING, exhaust valve seat
O-RING, exhaust valve seat

NOZZLE SLEEVE, fuel oil Valve
GASKET, nozzle sleeve
0-RING (4D) G40

NOZZLE SLEEVE, fuel oil Valve
GASKET, nozzle sleeve
RETAINER, teflon ring

TAPER BUSH, copper

0-RING (4D) G40

PLUG, cylinder head
GASKET, plug

PLUG PT1

PLUG PT3/8

PLUG PT1/4

PLUG PT1/8

SUCTION VALVE 120

EXHAUST VALVE, Cr plating
EXHAUST VALVE, Nimonic
VALVE GUIDE
VALVE STEM SEAL, suction
VALVE STEM SEAL, exhaust
COTTER

2005.01.21R
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INSPECTION INSTRUCTIONS FOR MODEL 45MA AIR STARTER
CONTROL MODULE

1. Before Inspection
Be sure to release the air pressure of the system before setting about the
inspection.
When the starting power voltage of the air starter 45MA is 24VDC, refer to
Fig.1.below. When the voltage is 100VDC refer to Fig.2.

Control Module for 24VDC: Part Number 2-24775-005 / Yanmar Part No. 146673-77191
Control Module for 100VDC: Part Number 2-24775-005-1 / Yanmar Part No.146673-77211

2. Inspection.
2-1. Trouble: The air starter does not start eéven with the application of the
normal air pressure.

Measure: It is possible that no power is supplied to the control module.
Remove the screws at theinput and output connectors (see Fig.2
below) and pull them out from the control module body. Check
that the power voltage is supplied to the input side connector

lead wire,

2-2. Trouble: Solenoid valve does not open even when the power is supplied to
the control module.
Measure:

(D Check the control module body:
Impress the power voltage to the plus (+) and minus (-) poles of
the input terminal and measure the voltage of the output
terminal. The function is normal when the power voltage as
impressed appears.

@ Check the solenoid valve:
Supply 0.2MPa (2kg/cm? air pressure to the NC (normal closed)
piping of the solenoid valve removed from the control module.
Impress DC12V between the terminals (no polarity) of the
solenoid valve, open it and check for the function. If the
solenoid valve is normal, replace the control module.

@ When the function of the solenoid valve is not normal:

YANMAR CO.LTD.

Page ATT-1
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7. MAINTENANCE SERVICING (Handling for Hydraulic Jack) vanman GNIBAL.-V

Use the following exclusive tools for loosening and tightening each nut.

[Usage]

(1) When assembling the hydraulic jack, be sure {o use the sealing tape at the threaded part so that there
will be no leakage.

(2) Connect the hydraulic pump and branch with 3 m long rubber hose.

(3) Connect two 1 m long rubber hoses {o the branch.

(4) Use the hydraulic pump placed horizontally.

(5) To operate the hydraulic pump, use it, opening the air vaive.

{6) When a hydraulic jack is used for the first time, the rubber hose is filled with the hydraulic fluid. There-
fore, when the hydraulic pressure begins to rise, loosen the air vent plug of hydraulic pump, and then
checking the oil volume, replenish the hydraulic fluid.

(7) i the hydraulic jack does not work even though the hydraulic pressure has risen to the specified
value, loose couples will be the cause.

Loosen the relief valve of hydraulic pump fo lower the hydraulic pressure, and then check the con-

nection of couples.

Common Tool
[ ools ] Drawing 7-3(1/2). Hydraulic Jack Handling Procedures [Common Tools]

No. | Exclusive Tool Description | Qty. @
@ | Hydraulic pump 1 @
@ | Connecting Piece 1 (o] ‘ > To Branch
@ | Gauge damper 1 | £ ! IR
@ | Pressure gauge 1 Air Vert Plug @/ Relief Valve ® '®
®  Rubber hose, 3 mlong 1
® | Branch 1
@ | Rubber hose, 1 mlong 4
Square elbow 2
® | oot H |
Coupler, internal threaded | 4
@) | Hydraulic jack 4
i | Spacer 4
@ | Handie 1
@

Piston -

Body

Back-up Ring] |@

PN O-ring

~—
@ .®

2003.7.11R 1-6
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5. FUEL OIL, LUB. OIL & COOLING WATER (Fuel Oil)

vanvar GNISAL-V

5. FUEL OIL, LUB. OIL & COOLING WATER

5-1. Fuel Qil

The properties of fuel oil applicable to this engine are shown in the following tabie.

The properties of fuel oil are uncertain and broadly ranged; thus they affect such factors as a smooth run of
the engine, maintenance interval and service life of parts. Consequently, it might be necessary to change
the specifications of engine or add attachment in accordance with the applied fuel oil.

5-1-1. Quantity Criteria of Fuel Oil

W 200sec.Oif | 1,500sec.Oil | 3,500sec.Oil | 7,000sec.0il
at50°C cSt 3~8 <30 <180 <380 <700
Viscosity .
R.W.No.1at 100°F | sec. 37 ~ 58 < 200 <1500 < 3500 < 7000
fsp;"igc gravity at <086 | <0991 | <0991 | <0091 | <0.991
Flash point °c > 60 > 60 > 60 > 60 > 60
Residual carbon  [mass.% < 0.7 <10 <15 <18 <22
Sulfur content mass. % < 10 <35 <5 <5 <5
Erri?igglrty Ash content mass.% - <0.10 <0.10 <0.15 <0.20
value Moisture content | vol.% < 0.1 <05 <1.0 <1.0 <1.0
Vanadium ppm < 150 <300 < 500 <600
Sodium ppm - < 30 < 40 < 100 <200
Aluminum ppm -- <30 <30 <30 <30
Diese! index ot 30 > 25 > 20 > 15
ISO DBMorDMA | RMB10 RME25 RMG35 RMHSS5
Quality criteria equivalent CIMAC - CIMAC B10 | CIMAC E25 | CIMAC G35 | CIMAC H55
fuel oil BSI — {M4) {M86) {(M7) M9
Jis M.D.O IFO H.F.O.(heavy fuel oil)

Note: M.D.O. = marine diesel oil; LF.O. = intermediate fuel oil

" Use HFO with the CCAI, (an ignitability index), below 850 as an standard. (However, please note that the
said value was estimated from the past operation data and that the value can vary depending on the future
fuet oil quality.) The use of HFO with CCAIl exceeding 850 will cause faulty combustion and aggravate
exhaust color. If such use is inevitable, raise the intake air temperature. This will improve combustion to
an extent. ‘However, raise the intake air temperature carefully in relation with the exhaust temperature,
since this will affect the exhaust temperature and other engine performance.”

What is CCAI? _
CCAI stands for Calculation Carbon Aromaticity Index, which shows an ignitability index.
The index, in consideration of the relation between aromatic compound content in fuel oil and the
ignitability is used to obtain the aromaticity degree in relation with the fuel oil properties. The larger
the CCAI value, the larger the firing detay for inferior ignitability. in this case, the HFO direct starting
is not possible or exhaust color is aggravated due to faulty combustion.

2002.12.25R
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6. MAINTENANCE CHECKING vanmar GNISAL-V

6-3-20. Check & Replacement of Anticorrosive Zinc

in the case of the fresh & sea water 2-line cooling specification, anticorrosive zincs have been fitted to the
boost air cooler, lub. oil cooler. Check them according to the foliowing procedures:
» In the case where such anticorrosive zinc is found consumed more than 70% of the state retained by the
new article, replace it with the new one.

Fitting Area (Q'ty)

Cooling water inlet/outlet cover (2)

Boost air cooler Water return cover (2) - -~ plug fype

Inlet side cover (1)

Lub. oil cooler Outlet side cover (1)

* In the case of continuous use of such anticorrosive zinc, get rid of the oxide layer from the surface of the
zinc to expose the metallic texture.

* The anticorrosive zinc for boost air cooler upper part is of the plug type. Detach the inspection window
cover from the boost air duct, and remove the plug, using & hexagonal wrench key (having the width
across flats of 17mm).

ZAN

After checking and replacing an anticorrosive zinc and before fitting the inspection window cover,
check that there is no water leakage.

DPrawing 6-33. Anticorrosive Zincs Equipped points

[Anficorrosive Zing Fitting Prosedures |

Inspection wind cover
[A-Flange Type] [8-Plug Type]l

./Flange Plug
S, @ cf) '/
/F’ackmg Packmg
Antmrroswe
% Ant:crroswe / Zinc
Zing

I—-i

Dimensions of Anticorrosive Zincs {in the New-article State)

Flange type | Piug type
@D (mm) 40 25
L {rmm) 40 95

1898.6.25R 640



7. MAINTENANCE SERVICING (Lub. Oil Cooler) vanmar GNISAL-V

7-8-2. LLub. Qil Cooler

The lub. oil cooler is of the multi tubular type, and chemical cleaning seats that enable cleaning of the oil
cooler without removing it are equipped on the lubricating oil passage side.

1) Chemical cleaning procedures
The hose, pump and the like required for chemical cleaning are not included in the standard provision of

this engine.
(1) Drain the lubricating oil from the oil cooler, rearrange the respective baffle plates D, @ & @ at the oil

cooler inlet and outlet.
(2) Remove the round covers from the chemical cleaning seats and connect a hose with each seat. Then,

circulate the cleaning solution.
(3} After having finished cleaning, drain the cleaning solution, and return the baffle plates and round cov-

ers to their former condition.

Drawing 7-54. Chemical Cleaning Procedures

&

o

Thermostatic Valve
Bypass Pipe

Sglutioninject Port
tub. Oif Stratner

To prevent the cleaning solution from being mixed into the lubricating oif, be sure to treat the oil cooler
after chemical cleaning.

2) Disassembly

Drain the lubricating oil from the lub. oil cooler, fix the cooler body with rope, and remove it from the
engine:

(1) Remove the iub.oil strainer.

(2) Remove the caps from the cooling water inlet and outlet.

(3) Remove the lub. oil thermostatic valve.

{4) Remove the cooling water pipe assembly.

7-50
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&

Fig.5-2 CYLINDER-BLOCK SIDE COVER ASS'Y, with lub. oil filler

Item B oam A

% B

Quantity

0" aES
Part No

Part Name

Li: (PN i
1 | YU sk
2 | Ryxr

R b M16X35

Bé& 16

op ;R 7S

Nyxy
ANERMERL T M8X25
v Fr 8X1

~N O O B W

Z L
Roxy (k)
10 | MO Sk
11 | Roxr (F)

1s
(1)
¢))

S O k= b

Pk ek ek

146673-01390
146673-01430
146673-01411

26152—-160352
22137-160000
.1563605-09410
142613-03541
26450-080252
23414-080000

132310-03080
137900-09420
138613-09410
137900-09430

SIDE COVER ASS’Y
CYLINDER SIDE COVER
GASKET

BOLT M16X35

WASHER 16

BODY, oil filler

GASKET

HEXAGON SOCKET HEAD BOLT M8X25
GASKET, copper 8X1

FILTER

GASKE, upper
CAP, oil filler
GASKE, lower

2002.10. 7R
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Fig.19 PISTON & CONNECTING ROD ASS’Y

Item

& B

¥ B
Quantity

0w aE5
Part Na

Part Name

PR ALK
128 4
Sz (BHE/RE)

Sle (BWH=E/ 61270
AR b M8X12
RTAMIER

XUy (Nl)
(SEA %)
PR rr U7 (N2)

FANY U TERE
ZANY T (N3)
A NTZFRNVE

FX hrEUHEE
ER ey
HiEDHE

REACHEIEDHE 75
FEIEDRT MI0X12

& =]
BAVYR b DEE

PRR Y 7 (Nl)
(1ERX v%)

= 81
=53 VR A I 4 ¥ 3
Zu—ARXR X TCEELTY

@A, 3E/R—AAY

XY T EFERBLRNTTE
VY,

6s
(6)
(6)

(6)
(24)
(24)

6s
(6)
)

6s
(6)
(6)

146674-22450
146674-22060
146603-22850

146673-22850
26206-080122
138613-23290

146673-22130
146673-22140
146673-22180
146673-22160
146673-22170
146673-22310
146673-22300

146673-22320

22252-000750
26911-100122

146674-22110

PISTON ASS’Y
PISTON
COVER, cooling chamber / blind

COVER, cooling chamber / hole ¢ 12
BOLT M8X 12
CUP WASHER

COMPRESSION RING, Nel
(3-face . CR-plated)
COMPRESSION RING, No2

OIL RING ASS’Y
OIL RING, No3
COIL EXPANDER

PISTON PIN ASS7Y
PISTON PIN
TUBE, oil gallery

RETAINING RING, C type 75
SLOTTED SET SCREW M10X12

[Remark]

In the case of piston ring groove

plating repaired piston

COMPRESSION RING, No.l
(1-face CR-plated)

FCAUTION]

If the piston top ring groove have
been repaired with Cr-plating.

DO NOT USE THE 3-FACE-CR-PLATED
TOP RING.

2002.10. 7R
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FE25-s  FEH/ A/ SRCLBHM / FM200E GEDR) )

Fig.25-3 LUBRICATING OIL BY-PASS
STRAINER / FM200 TYPE, (centrifugal type)

10

11

13 __@

14 X15

16

Eesaelatatalsisarks

18

19

, ] HgAmAD
] - lm””‘é ~~~~~ > ““““‘<::] LUB.OIL

A INLET

- A
&N N

MWigmmo o Wsou

OUTLET
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FE33-1. ARKEEE (ERAFR  BAOR TRER )

Fig.33-1 COOLING WATER PIPE SYSTEM,
cold water line : sea water pump hull fitting spec.
¥ B
Item B & & & Quantity %BP an?t ENQ% Part Name
® | ®
22 | Hoxv 1 1 138613-49220 | GASKET
FL b 16X 40 4 4 | 26152-160402 | BOLT M16x40

23 | MBARYIHME 1set | 1set | £T 30-1 ZHE | HOT WATER PUMP ASS’Y

24 | OV (4D) 690
A+ M12X30

25 | WHEKERE

26 | OY 2 (4D) G8O

BHAERE (~y FHA)
RyFxy 36X15

R b M12X30
HEB A R —

27

28 | BHKESE A
RNy

AN MI0X30
WHAKEEE B
Sl

NoFxy

ARV N MI0X25

29 | Ryxr
AR b M10X35
JF v b M0

30 | MAKHAE

AATT Y G3/8
@Ry Fy 1TX1
NATT S 61/2
ERoxy 21X1
RAETF Y 63/4
@Ry Fy 2TX1

a7 I
— k- QO

12 12
12 12
6 6

O T
[T = TN = S S = S S

QN
s

o NN e e
- bt D)D) e e e

Refer to Fig.30-1

24326-000900
26206-120302
146676-49550
24326-000800

146673-49361
23428-360000
26206-120302
146673-13331

146683-49340
146683-49400
26206-100302
146673-49350
146673-49570
147673-49410
26206-100252

146683-49400
26206-100352
26706-100002

146676—49370
23897-030002
23414-170000
23897-040002
23414-210000
23897-060002
23414-270000

0-RING (4D) G90

BOLT M12X30

COOLING WATER CONNECTOR
0-RING (4D) G80

COOLING WATER CONNECTOR, head outlet
GASKET 36X1.5

BOLT M12X 30

COVER, heat off

COOLING WATER CONCENTRATOR A
GASKET

BOLT M10X30

COOLING WATER CONCENTRATOR B
COVER

GASKET

BOLT M10X25

GASKET
BOLT M10X35
NUT M10

COOLING WATER OUTLRT PIPE
HEXAGON PLUG G3/8
GASKET, Copper 17X1
HEXAGON PLUG G1/2
GASKET, Copper 21X1
HEXAGON PLUG G3/4
GASKET, Copper 27X1

2003. 2.20R
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{40, BRE/RANRFHLHE (CEMTH)
Fig.40 FUEL OIL BY-PASS VALVE ASS'Y, heavy fuel oil spec.

#

|4t

@@

&

v {2
Il- . N | %" /
; el L |

F

%

: @

£ B B T
Ttem ®wOR A K Quantity Part No Part Name
ESoSAREE | | 746673-59351 | FUEL OIL BY-RASS VALVE ASS'Y
1 | 2SN REAFFRE 1) 146673—-59741 | BODY, by-pass valve
2 | s (n 135310-34030 | REGULATING VALVE
3 | iER (1) 15160552580 | SPRING
4 | EWERT 1) 135410-84281 | ADJUSTING SCREW
5 | iz (1) 141644-59860 | VALVE HOLDER
6 | 8BF> b (1) 135410-84301 | caP NUT
7 | ddF v M8 (1) 26796-080002 | LOCK NUT M8
8§ [—ATwiy 22X1.2 (1) 15367259950 | SEAL WASHER 22X1.2
9 | —ATuiy 20X, 2 (1) 153672-59970 { SEAL WASHER 20X1.2
10 | OU % (4D) G40 1 24326-000400 | 0-RING (4D) G40
AR b H12X30 2 26206-120302 | BOLT M12X30

2003.

2.20R
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i, 2 1l 1)

Fig.50 OPERATION AIR PIPE SYSTEM, fuel oil control

41

42

43

44

45
46

47

48

49

50

51

R )

Ak M5X8
Virw b PTI/4XM14

Y

@RIV ~ I7E V)
EREEFRILD 8

# Sy X 14X1
Kifz=d v

kHF v - M6

WEY (7 YR M AD)
THFEALL 8
v Er 14X

Y
(=&Rv pANTAO)

BREEFRL 8

A wF 14X]

FR—F (B
A M8 X14
F v b M8

Bl SRy bAnS
Bk M5X8
V4w b PTI/4XK14
BEE

(V" RN W~ TR VT)

(ﬁﬁ/;ﬁu&) -
Z=Fed Ry b3 T

1s
1
2
1
i

is

1s

74667373130

26116050082
43570-000080

146673-73370

23854080000
23414140000
146673-73800
26772-160002

146673—73610
23854-080000
23414-140000

146673-73360

23854-080000
23414140000

146673—73452
26206-080142
26706—-080002

46116—002380
26116—-0560082
43570—000080
14667373381

o o R W EE
Ttem wm R £ B Quantity Part No. Part Name
38 | kDT v b M6 1 26772-160002 | LOCK NUT Mi16
39 | =% GREHHR) 1 146673—-73301 | AIR PIPE (FUEL OIL LIMITATION)
40 | TREFHLH 8 1 23854-080000 ; PIPE JOINT BOLT 8
v Hr 14X1 2 23414-140000 | COPPER PACKING 14X1

NRPIPEASSY L
46116-002380

3-WAY MAGNET VALVE
BOLT M5%8
SOCKET PT1/4 X M14

AIR PIPE

(MAGNET VALNE ~ AIR PUMP)
PIPE JOINT BOLT 8

COPPER PACKING 14X1
UNION

LOCK NUT M16

AIR PIPE (AIR PISTON INLET)
PIPE JOINT BOLT 8
COPPER PACKING 14X1

KIR PIPE ASS'¥ (STOR) 1o

AIR PIPE

(MAGNET VALVE INLET)
PIPE JOINT BOLT 8
COPPER PACKING 14X1

SUPPORT (MAGNET VALVE)
BOLT M8X 14

3-WAY MAGNET VALVE
BOLT M5X8

SOCKET PT1/4XM14

AIR PIPE

(MAGNET VALVE ~ AIR PISTON)

2003. 2.20R
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