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Chapter 7 Cooling Sysiem
I, Cooling System
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1-1 Composition

1} A sea water direct caoling system incorporaling & rub-
par impeter pump (s emoloyed,

(2 A themostat Is Installed on the water-oullat of cylinder

jacket and a bypass circuil is provided o keep Lhe
cooling water tomperalure constant at all times,
This nel only pravents ovarconing at inibal cpemton,
bul alzo improves the combustion performance and
Increases the duratlity of mowving parts by keening the
termperature constant. (R-lype)

3 Antlcomosion Zing s provided at the oylinder jackst to
prevant elechmolybc comosion of he ovlinder jachel
and cylindar head by the ssa water.

{4] A cooling wataer termparature sentdsr i3 inslslsd so hal
an sbnomal fAse in the cocling water ternperature is
indicated at the lamp on the instrument pansl (H-type)

(&) A tandem type bilge pump for bilge pumping s also
available.

B A scoop shainer s provided sl the watar intake
kingston cock to remove dirt and vinyl from the water.

7) Rubber hoses are used tor all interior piping. This
milminales pipe brazing damage dus o enging  yi-
fralicn and simplifies tha sanging’'s mounting

1-2 Cooling water route (R-type)

The cooling water |15 sucked up by the water pump through
a kingston cock instalied on the hull, The water delivered
from the water pump is branched Intwo directions at the
cylinder intake coupling: one part of the waler enters the
cylinder head and the ather bypasses the mixing elbow,
The water that enters the cvlindsr head cools the cylinder
had and then rises lo the cylinder through the passage
and cools the cylinder liner jacket From tha oylinder liner,
the walsr enters the mizing elbow through the thermostat
mounting. At the mixing elbow, this water iz mixed with the
axhausl gas and i3 discharges] out of the vessel.

Frinbed yn dumma

FO2IADOTE

The temperature of the ecawaler which is sucked up by the
conling watar pump to be used as cooling water s kept
constant by the thermostat installed on the upper lid of tha
cylinder. If the temperalure should rise abnormally, It |s

detected by the lemperature Sender instalied on 1he
upper lid of the cyhinder and warming devica,
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Chapter 7 Cooling System
2. Water Pump

2. Water Pump

2-1 Construction and operation

The waler pump |8 a rubber impeller ype pump drivan
from ihe crankshatl by a V-bell.

The rubber impaller, which bas ample  selasticity, |8

2.2 Cooling water pump (without bilge pump)
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detormad by the offset plate inside the casing, causing the
water to be discharged. This pump is ideal for small, high-
spead englnes,
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Specifications i}
Raled spood 2000 mpm
Suction haad TR
Taotal bead 774
Diedivery Capacity 530 #hr.




Chapter 7 Coaling Sysiem
2. Water Pump
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2-3 Disassembly

(1) Lonzen he water pump mounting balts, remove the
V-balt and remove the water pump ass'y Irom lhe

2-4 Reassembly precautions

i1 Batore inserting the rubber impeller into the casing,
cioat the sliding lace, pump shaft-and impaller titting

cylinder saction with grease or Manton X.
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7 "' | 2 B that the direction of curving of the impeller is
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T WATHE ST 1.Ler'E.l..|.. :
N The impeller Is curved in the directicn opposite the
Y direction ol rotation.
Cow ke P il Aireer

{2] Remove the V. pulley mounting bolt anc V-pulley.

3] Remove the snap ring tor tastening the beanng,

14 Remove the lig for the pump chamber,

i5) Pull cut the drive shatt oy lapping it with @ ceoppar ham-
mar frovm the impellar side loward the pulley side.

{8) Remove the nubber impetior.

i7) Extract the seal from the pump

{8) Fram the drive shafl remove the two bearings, ong
nylon packing and one rubber saal

Dimassemblrg thie paoling wales poen

Peimpod i depan
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(3 Adjust the V-bell tension
It the V-belt tension is slack, the discharge of the
cowaling water woll diminish; If it 1s oo tight, the play of
the pump bearings ard the wear ot the wear plate will
bg acceieraled. Adusl the iension 1o the specified
valug, Check the deflection of the V-belt by prassing il

in tha centar with your firgera. mm {in)

V-Ball defiection | 5 1o 7 (01983 ~ 0.2756)
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NOTE; Mountthe belt in the direction of pump rotation
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Chupler 7 Cooling System

2. Warer Pump

SMSYEM

MYy 1Hthe sliding surface of The V-bell is cracked or worn or
i shaired with cil, ete., replace it with & new ong.

W-bell 1o driving
aonling water Surmp

I giza

19

cude N,

&) Check afterassembly
Alter assembly, attach the balt and mun Ihe angine to
ascertain whether or not |t provides the spocified

dlscharge.

2-5 Handling precautions
i1} Maver oparata the water pump dry a3 this will damage
the rubber impeller.

i) Always turn the engire in the comect direction of
rotation & turmeng Lhe engine in the opposlite direction

will damage the rubberimpeller.

104511~ TEFSD

{3} Inspect tha pump atter every 1500 hours of operation
and replace if laulty.

2-6 Inspection

(11 Inspect the robber impeller for fractures, cracks and

other damage, and replace if faulty.

Frean! in Jopun
FOZIAMTE:

(2) Check the pump chamber lid and the impeller sliding
surface of the main unil for wear. If they are defective,

raplacs tham
mim [in_._.'l
Mantenanee | Cloaianoe Maxsmym Yaar
s Lallowanie
standard al aszembly |y
clearance
[ Impaller 1940,1
widih 40744 ~ 0.752)
18,8 00.7447)
Hiuzing| (wilhoul packing)
water w92 O7550) | yy | gy
pRImp (iwith packing) @009 | ooiEn
Vaar o
plats Mlsots: |
WAl

(3 Water pump Impelier shaft oll seal section wear.

Ol =eal sectlon shaft diamestar

mimin
Maintanance ;
5?, !':13"_“_’_ | Viteaw lirmit
12.0 94
(357 (0.3R33)

If watar leaking liom the scupper increases while the
engine is running, or if the comoonents are found to be
dufzctive when disassembled, raplace lhem.

) Inspact the bearing for olay and check for seizing at
the impeller shaft litting section. Replace Ihe bearng il
thare iz any play
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3. Thermuasrar
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3. Thermostat

3-1 Construcilon and operation

The themostat remaing ciosed until the cooling water
temperalure reaches a lized temperature.  Until the
coaling water reaches this lixed temperatura, [t collecis al
ther cylinder head and the water flowing from the water
pump is discharged through the bypass circult. When the
cooling watar temperature exceads a fixed temparsture,
the thermostat cpens and the cooling water flows through
the main circuit of the cylindar and cylinder head. The
tharmoslal sarves o prevenl overcooling and  improve
combustion parformance by malntaining the coaling water
temperature at a specitisd level, The themostat of this
sngine is inslalled at the cocling water outlel on the
cylinder body.

SReslirg water autlat conreotion
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Thermosiat
aparating temparature

“Dpening tempersture | 424270
Full open termpersture | GE+22C

Lit Fully azaned |11 check ng tampaalura
|
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/ Caaling waler lemperaturs "3

Yalvo operniang lemparatures
Charactar-£t c ol Thermosiat

When the scawater femperalure is below 42°C, the
pumped-up seawater Is discharged oulside directly from
the thermastal section, and circulztion of the cooling watar
Into the cvlinder ls stopped untll the water temperature
nass. When the water temperalors raaches 5220 the
themmostat valve is opened fully.

3-2 Inspection
{1} Remova the water outlel coupling &t 1he top of cylinder
body to remove and inapect the themostal. Remove
any dirt or forelgn matter that fas built up In the
thermostal, end check he spring, eto for damage and
SOrroEion,

Privted Jn Jopan
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(2% Testing the thermostat

Place lhe tharmostat in a containar filled with watar
Heal the container with an electric heater. i the
thermostal valve begine to cpen when the water
temparsture reaches aboul 4290 and becomes fully
open alt 52°C, the thermostat may be considerad all
right It its behaviour diffars much from the above, o if
il 15 found to be broken, replace il

(@) In genersl, ingpect the thermostat aller every 300
hours of operation, However, always Irspect Il when
the cooling waler temperalurs has rigssn abnormally
and when white smoke Is emitted for a long period of
tirma after the engine starts

4) Repiace the thermostat when it has been in use for a
yaar, oratter every 20000 hours of operaticn

Farl Moo code of thermostat ' 106532 - 43200

&) Attaching the thenmostal o the celliing walar systam
Before attaching the thermostat to the system, be sure
to check its packing and maks sure 1nare am no 'Baxkes,
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4. Anticorcasion Zine
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4. Anticorrosion Zinc

4-1 Principles Renlace the anticorrosion zing atter 5096 corrosion,
Anlicorrosion 2ne s (nalalled to prevent alectrolylic

corrosion by sea water, Y __ —-Zrc maunting g
When differanl metals, e iran and copper, ams placed in "

an highly conductive liquld, such as sea water, the iron

gradually rusts, Tha anticorrasion Fine provides protection I - I

against corrosion by corrading in place of the cylinder, ' ! '] e Eang

cwlinder linere and alher Iran parts.

Anticorrosion zine is provided at the cvlinder waler jacket.

Anbeormsion oo —

| L=
oran 47.3817 r"J

Park s, 27 210-20C 30C

T Anticomrosion
o 1

Replace the antlcorrosion zine by pulling the old zing fram
Lhe zine mounting plug and screwing in the new zing.,

4-2 Inspection

Generally, replsce the anticomosion zing after evwery 500
hours of oparation, However, since this period depends on
the properties of the sea waler and operating conditions,
pericdically inspect the anticorrasion zinc and remove the
oxidized tiim an (ts surfaca.
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Chaprer 7 Cooling System
5. Scale Removing

5. Deposit Removing

Il dapoait formed on the cooling water passageways the
flow of the cooling water will be hampered, giving rise to
angine trouble. So it i3 necessary lo remove deposit from
the passageways by running fresh waler thraugh them.

nbed fr Jagen
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B, Ningston Cock
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6. Kingston Cock

€-1 Canstruclion

The Kingston cock, Installad on the bottom of tha hull,
conlrols the Intake of cooling waler Into the boat. The
Kingston cock serves to filter the raw watar so that mud,
sand, and ather foreign matter in the water does not
enter the water pump

Mumerous holes are drilled in the raw waler side of Lhe
Kingston cock, and a scoop strainer is Installed to prevent
sucking Inof vinyl, ete.

-Sanetlzn pipe

5""‘ ~Camp
by &
\Washa*
Cock —% |
| ; cMHut
Golles i

S R T T I Ll R L |
Seraw

6-2 Handling precautions

Caulion the user to always close the Kingston cock after
gach day ob use and lo confirm that it is open before
beginning operalion.

Il the Kingston cock Is leH opan, watar will flow N reverse
and the veszel will sink |f trouble ooccurs with the waler
pump.

Marecyer, If the angine is operated with Ihe Kingston cock
closed, lhe cooling water will not be able to come in,
resulting Inengine and pumptroubla.

Kingeton cook

Packirg i
u

Prtmred I dapom
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6-3 Inspection

Whan the cooling water volume has droppad and the pump
is normal, remove lhe vessel rom the water and chieck for
clogging ol the Kingston codk,

Morecver, whan watar leaks from the cock, disassemble
the cock and inspectil forwear, and repair or replace 1,




=

o

cgNﬁﬂ 7 Capling System

7. Bilge Pumip
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7. Bilge Pump

7-1 Construction of blige pump

The eonstruction of the bilge oumg is similar to that of
rotary rubber impeller type coaoling water pump. It 1=
maunted on the lid side of the cooling water pump. By
inserting the Impalier shaft into the sl of the iImpaller shaft
af the cooling waler pump, il 1s driven by the PTO WV pulley
simultaneously with the cooling water pump

Pipe connection
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Impeedler

Pipe conmsciion

Conling watar oump saf o

GCroling waler

L \-Ff”""i T B
BHge i
B “\‘ - | _-—._-‘_V_,- h.; 4
= e | .-=.| T -'x‘\:“.r'
O - n
R et R 2
‘;x,_gﬁ e = AN ".,II
el s EEn

VN W,..fr:a.".‘ e
I
e f'.ﬁ. [ Y
"\{ ¥ 3%
r et
- | '

Brinien o hipen
FO2IALNTE

el

5

\Waeler soal ring £

710

__','._-"1-.- i
R NI Eaat
¥ 2 '
7

o .1 o

Canlirg water pump body

FPipe connecton

=,

Bearing ‘cover

L
Ball bearing
Cirzlla

W-oulley

il iz
Hige pump saal
aabar
M
Waar prta
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Chapter 7 Copoling System

7. Bilge Pump
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7-2 Specifications m i)
Ratad apaad 2000 rom o
) =
Suction head t.'ﬂIS?'-
: 2
Tolai hesa (TB.74)
Delvery cazacily 150 £
7-3 Disassembling the bllge pump
{1} By remaving the Hitting bolt for the bilge pumg, remove
the bilge pumras aunit,
(2} Remove the packing and the wear piate:
i3} Pullout the impelier and impeller shaft from the pump.
4 By removing the selscraw remove lhe impeller from
the impeller shaft. &
{8) Famove the cam from the bilge pump,
7-4 Inspection
{1} Inspect the mbber impailer for tractures, cracks and
otherdamage, and replace if faulty,
(21 Aubbarimpelier side wear and wear plate clearance frim i
Mairiterance standard Clearance Maxirum allow: | ywoar jimi
at assembly anle clesrancs
Impealler widlh 19 +01 0744~ 0 TER
o . 1A (0 Fadfhiwhthaut packing | . .
Bilge gump Homssing width 1.2 {07583 with pecking) .2 0,007 0.4 0157
Wear plale wear a 0200079
12) Inapect tha bearing for play and check tor seizing at
the impeller shaft fithng section. Beplace the bearing if
theara i3 any play
(4 Bilge purmp Impeiler shall and bushing clearance
maasurarmeani, =
IR {ir)
Mu_inl&nr::nue stanoard Clearance al assaembly Maxirmurm albowabie clegrance
Impeiber shat 248
patside dareter 10.2740; 0005 = (05 ¥
Wi b " e
e Bushing nshds 95 (00002 ~ J001A) (0007
digmeter 102,37 40)
*
Impeller shatt ;i?m
| outekde diamater by D005~ DS 0.2
Biige pump body | —5 S nq Tneida 55 {0,002+ DOVIE {0.0079)
flameter pL37A
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