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Engine in General

SI Units and Relation

Engine Categorization

Operation Principle of Diesel Engines
- Major Diesel Engine Components

Engine Body

Cylinder

Cylinder Liner

Cylinder Head

Combustion Chamber

Movable Engine Parts

Crankshaft

Balancer

Flywheel

Piston and Piston Ring

Connecting Rod

Main Bearing

Valve System

Lubricating System

Cooling System

Fuel System

Starting System

Turbocharged Engine

Fuel Oil and Lubricating

Engine performance and Output Indication
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marine propulsion small and medium sized diesel engine, marine auxiliary
small and medium sized diesel engine, air compressor ,industrial diesel
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Load application on A.C. Gen. use

- Speed (frequency) Variation by Rule

Transient: within 10%, Permanent; within 5%

Recovery time: within 5 seconds
In case high turbo-charged Diesel Engine,Step

loading of electric power is applied acordlnq {o

quidance of IACS

Unburned Fuel

------------------------------

or Smoke g
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_ - = = Volume of Charging Air
’ ©C Speed of Turbo-chrger

", FuelRack
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Suddenly Suddenly Suddenly 60 :
Shutdown Loading Loading Transient: 7.7 %,
(1009 —0) (0—50%) (50% —100%) 58 Permanent: 4.3 %
Caloulating Formula o Speed Variation
Transient Permanent
Suddenly Shutdown — *_
(100%—0) __NEN_N‘”_ X100% Na NrNr X100%
r
Suddenly Loadin . * _Nb
(0o50%) | X100% | S X100%
r rr
Suddenly L oading Nb' —Ne Nb —~Nc’
(50%—100%) |~ X100% X100%%
r r 56 ermanent: 2.2%




YANMAR
Load Steps on high Turbo-charged Diesel Generator Engine

Regulation by IACS (International Association of Classification Societies)
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18 20 22

2 950
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| -gnepﬂt rated power of diesel engine [bar]

Fig. 1 BEY22AL W

Limiting curves for loading 4-stroke diesel engines step by step from no-load to rated power as
function of the brake mean ctfective pressure

Note: When generator engine will be planed to replaced new one, it is necessary to consider about Value of
"Pme”. If "Pme"of new engine is higher it may be required to be change fo supply plan of electric power,
because it is different the number of steps from no load to full load.,



YANMAR

Speed behaviour under Instant load application

Non Turbo-charger

Non Turbo—charged Diesel

...... P . = = = =~ Yolume of Charge air

Fuel Rack
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:
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Speed —

— Time

Unbumned Fuel
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& Air cooler

- = =Volume of Charaing Air
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Fretting Damage of Crank Bearing
and Lub. Oll Przmmg pump mnmng (1)
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Fretting Damage of Cmnk Bearing
and Lub. Oil Priming pump running (2)

Fretting in Generator Engines

Condition of Fretting

Fretting develops and progresses while the engine is stopped In general,
bearing damage due to fretting is often found in the engines that have not been
operated so frequently with comparatively long periocds of suspension. In
addition, such damage is more frequently found in the engines installed on the -
_middle hull structure or deck, whmh 18 prone to larger hull mbrahons Frettmgﬂ

L e

bratumdunng engme stoppage 13 relal:mn mth the use of hght huﬂ

et o mr = talay

and hlgh/sﬁfaal and high autput it engines in recent years. T

-

Crankshaft

8‘ H— ’- FW side Bearing(lower)
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“N18~N21” Series Diesel Engine
Start after Overhaul

SRBETRIZRELEFHOLL., TPV BBRIORENBB THh ol EICHYFET,

IO URBEICEFEEEEICRU-AREECLEN. FIRICLSEHMHEZIENHIE,

The most of accidents after engine maintenance were caused by unsuitable checking
before mﬁm_._msm. To avoid such accident by carelessness, it is required to check according

I thEpET iR

1. AU RIEHEE RRIZOREITOIR,
TEHFBEShTOVELLRERT L
BIia—F—%zR{AHTL.

RSyT IHIERMYBREZNWNICTEIE,
"TEHOBEFENGEGRCEEGLERL
TEXEHESELET,
EENEVIXPASYDIREERR, AR
BOFXOREAEEYET,
Check that rags or tools do not leave in the
oil pan or Lub.oil sump of common bed.
Especially, observe its corners.
Sludges and dusts are removed and the oil
pan is cleaned.
*Tools left in oil pan may cause break-down
*Rags, sludge or dusts may cause poor lub-

yiow AAWNPOBERGD-FELLRDBIL
" Observe the ofl pan bottom and its cormers.

2. EEERRBICRELH BORTYL TR
FOEREMNEWVIE,
RO ENTIA—FLTDIENIS)
CHERO DT YR BABEITENC
{N21) -
RoAN—Z2ERLTEREBNASAARIC
WU HHE,
Check that big end of connecting rod is
normal without clattering or changing color
on bearing part.
 Check that position of the set mark on
the rod bolt does not move. (N18)
*Check that the looseness of hydraufically .
tightened nuts aren't found (N21)
Check that big end moves smoothly to the

3. IS AYIAFRARILMBATOENS

LEF R I—DITEICTRED L, mwwwmmwﬁ
INSURSTAFRTRIIL OB ) A
— Oy OBEBERICOENRYET.

Check that the balance weight bolts have
not loosen by the hitiing sound by the test
hammer.

The broken balance weight bolts may cause
damage of cylinder block .

FRFNT—THEEEOE.
Check by the hitting sound by the
test hammer

1/5
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DWETLEN, REELITHETRTEIL,
Check the oil level, if the level is below the
max. line of dipstick, add lub. oil.
-Analyze the lub. oil, if it is observed that lub.
oil became dirty and poor quality. Lub. oil
should be replaced, if necessary.

i
; Dﬁw:ow

SR B s
Check the Lub Ol level.

5. AN OESEITHESOL AL ETHRE
THIE, FANRFILT BHEEL S
BINCEIKCEERERO L

AN EERLEEEF. BERIREETICL
Check the fluid level of governor, if level
is below the middle of gauge, add fluid.
Check that governor link and Start/Stop
handie can be operated smoothly.
*When fiuid is replaced, see operation
manual of governor In order to vent air
perfectly.

6 #EEMMIGHEICEEUE T THIBBRER

BYEL{EYFEN TSI EERER DL,

* FEBELNTBEDLLE, EEPSHAY-F
(THEEET, BESADWwERIT, LR
BETd. :

- FEME ORBHMIERISH TSI S,
Check that valve head clearance is set
rightly according to "Adjusting Table"
plate fitted on engine body.

*When valve head clearance is too small,
it may cause damages of valve and seat
by blow-off of combustion gas. Because
the seating function doesn't act perfectly.

7 BERBEUHBHEBTAILI—DILAVE

B BRENRETALNILE>TIVENCE,

TLAVMEERWMIERLTHERALCE,

Bl ZELBOESEETISIEH

ERE. ERIRETEIG5CE,

Check that filter elements do not
become irregular in clearance. And
elements are assembled after cleaning.

- Open air vent plug or valve on filter body
while operating pump, and then air vent
close plug or valve.

ERIRE

air vent vahe

IO BRED AT
TLWABDIZERLELCE
Dor't use this element that
btecame irregular in clearance
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Check that sufficient Lub.oil is flowing from
piston and its pin.
This flow is much in order to supply for
cooling oil to the piston too.
If the flow of a certain cylinder is too small
compared with other cyt., the bearings and
oil passages etc should be checked.
- PHOTO 8-1 shows the flow watched from FO
Injection pump side.
PHOTO 8-2 shows the flow waiched bottom
of cyl. liner from exh. gas pipe side, when
the piston is at top position.
This check is carried out for all cylinders as
the fly-wheel is turning.

O. 15/ DET LT+ HMBIAD
NTWHIEERERLTTSEL,
BEHE-EESR TS A E R ASA
LEIZHAHEEDERKRETT.

Check that Lub. oil flow is enough to supply to

main bearings of crankshaft too.

PHOTO 9 shows the flow watched from FO
Injection pump side, when the piston locates
at bottom position.

o —

PHOTO-10

10 A2 F7—LBAELRVTHIZEE ' 5
BRADIL,

AT P—LEEEEZL TET T HEMD
BHERENY, RAVTF—LEEO—F5—
EviBRtEERT,
BEICCORBEANBY, FROL,

ARG T —LBZORER -V AL HRA
BhTWENZE
Check that swing arm shaft is assembled
rightly. If swing arm shatft is in the wrong,
roller pin causes the seizure due to
clogging the lub. cil passage.
As being bitter experience such damage,
pay attention to assemble,
Check no leakage of [ub. oil from ball plug
of swing arm shaft.
3/5
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PHOTO-8-2

Cam shaft

ST SERNDEWIE
No leakage from plugs
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Check that cam shaft bush does not slide
out and that Lub. oil flow is enough to supply
to D cam bush, @ cam surface, @ swing

arm roller @ swing arm bearing and & . . .
B .ﬂ.«.uu..wuwvmﬁ r,__&. 5

tappet roller. B omnMIRR RV K i1
If cam shaft bush slid out to side, roller pin [ 53M Shaft |G ;wﬁ;.&..

causes the seizure due to clogging the lub.
oil passage from cyl.
This check Is carried out for all cylinders

12 $BEEAOT AL HREITE-
CTWHIE, FHENEETEIMGS.
SRS BT E O MAESE
(O-VT EFA RV EREDL
COERIRT AETS—Z T LGS
RFOHFREBREEEDNIL,
Check that Lub. oil appears like a tears
around rocker arm mechanism.
In case of quantity of lub.oil being ab-
notmal, check for connecting pin(no use
O-ring) with oil passage located under
surface of shaft support ass'y. .
This check is carried out for all cylinders
as the fly-wheel is turning.

II. PRAENERTD =R
Check Points before just starting E. :

13 25 HOEEAEBIT, FFAEER 2

BgsZ—= 7 LIEALRE P —20vs
DIIERBNCLEERTHILE,

Turn the crankshaft about two revolutions
under opening the indicator valves.
Check that abnormal sound doesn’t ‘
occur around engine and there is no S A
risk of water-locks and oil-locks. Indicator valve “Open”

—

14 gFaEps—o T EBERIES—=2Y
NR—ZRUALTHREDEIERO L,
Check that remove the turning gear or

the turning bar from fly-wheel, and put
it in a cylindrical safety case.

’/ !
RS EE(N
Turning Gear(N21) B— 81— (NER)
Tuming Bar {Nig)

AR
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Supervisions at first starting

15 BES:TH. EEBICROBERETEL,
Wwﬂuﬁﬁ_%#mﬁnmmmmmmh#@
- BHEER
L REL KbhAEinCe,.
SHEREERR
BENE . FREHSEREEZRLT
WaleE
. BLEBALTURNSE
Check the following points immediately
after start. If any abnormalities are found,
angine should be stopped.
*Visual checks
Check leakage of cooling water,
lub oil, fuel oil and exhaust gas.
*Pressure and Temperature
Check that the values of all pressure

gauges and reading of thermometers
are normal.

* Abnormal sound and vibrations

Check abnormal sounds and excessive
vibrations around the engine.
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