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Foreworal

Itri6 textbook on Trouble-shooting of Dieset engine has
been ccmplJ.ed for use by the Regional Training Course for Fishery
Extension Officers in llarine capture Fisheries and also for use by
the I4arine Engineexing Course trainees of the Tlaining Departnent,
SEAI'DEC.

Itre Diesel eIlglne has proven itself to be a dependable
aource of econonical  polrer,  especial ly in the harine f ietd. However,
ln splte of the recent consialerable technicaf plogress, it is not
possible to guarantee one hundred percent reliability of the Diesel
eng1ne. Even with correct operat ion and good maintenance, troubles
may occu4 th€y should be detected in early stages and correct ive
action should be taken irnnediately, Failure to do so inay have
catastlophic consequences for the ct'elr o! at least lead to healy
econoidc fosses.

I t  woufd be outside the scope of this textbook to descr ibe
al l  possible kinals of Diesel engine trouble, as i t  would require a
high degree of techbical  expert ise and experience. Her:e l re endeavor
to gi1'e a perspective view of trouble-shooti.ng nethods, as had been
Pronised in our earlier textbook loperation and t4aintenance of Diesel
Engine" (rRB/No.lO, SEAPDEC l9a0).

BANGKOK
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TROUBI,E SIIOOTING OF DIESEL ENGINE

conpiled by

SI{INZO YAMAMOTO

Introductory Notes

Indicat ions of Troubles and causes

General Means for Trouble DetecEion

Discr ininat ion of Troubles and Detect ion of their  Locat ion

Even i f  enqine troubles are very tr j -v ial ,  they progress to cause
great damage unless detected and repaired in their early stages.

Because narine engine troulcles occasionally plunge cre\ts into danger.
due to total  fai lure in cases of energency, any operator of diesel engines
should also be able to detect t roubles.

c.ood operatoi should furfill the foll,ovring requirerEnts.

(1) As soon as the operator sees, hears, snel ls or feels indicat ions of
troubfes, he rnust be able to discr irninate then. He can deternine
the causes by discr i tninat lon analysis.

(2) The operator should be able to detennine i 'ha! repairs are necessaly
ir i rnediately after he has ascerlained the locat ion of the engine

The fact that nost engines wi l l  cont inue to operate after developing
serious troubles should be thoroughfy acknowledged. Holrever, indications
of inpending troubles qeneral ly appear in advance, in rnost cases. one of
the best methods of t rouble dectect ion is (1) instrument indicat ion should
be teaal regularfy and recorded in the loq.

i,lhen instnment readings differ greatl-y from those desclibed in the
operat ions nanual,  the operator should be aware of the need for adjustnent
because the engine vi l l  not operate sat isfactor i ly.  lJe should also consider
the effect these di f ferent values ei l l  have on the enqine.

The proper neanings shown by pressure or tenperature readings largely
depend on the arrangement of instrutnents in the systen. Therefore, the
operator: should be well inforned of instrument arrangenents. Another good
nethod of t rouble detect ion is (2) abnormal n-oises occurr ing in the engine
durinq operation should be watched-



-  2 -

(3)  A t rouble detector  should inspect  the ensine regular ly  in
order  to detect  t roubles at  v is ib le por t ions,  smoke,  and leakage of
Iubr icant  o i l ,  fue l  o i l  and water .  Leaks can be detected easi ly  i f  the
outer  por t ions of  engine p ipes are a lways kept  c1ean.  Therefore.
c leaning the engine room not  only  deeps i t  in  order  and makes dwel l ing
confo l table,  but  is  a lso helpfu l  in  detect ing engine t roubles.

As soon as indical ions of  t rouble appear,  the operaLor shou1.1
perfo ln several  operat ions wi thout  delay.  F i rs t ,  he should iud, le  whet l rer
or  not  i t  is  necessary to s top the engine immediate ly .  l lhen the erg i re
becomes noisy and inst runent  ind icat ions are abnornal ,  i t  sbould be
stopped in most  cases.  I f  the enqine operat ion is  cont inued under such
condi t ions,  i t  n i l l  be l iab le to ser ious danage.  For  s i ia l l  damage such
as p ipe ]eakaqe,  i t  is  desi rable to nake repai rs  r i thout  suspendrrq
engine operat ions.  I t  is  the operator  I  s  duty to detern ine ! , ,hether  or
not  the engine should be stopped,  consider ing the ser lousness of  the
t touble and current  demands on the ship.  As soon as he has stopped the
engine,  he should pr .onpt ly  begin to look for  the cause of  the t rouble.
I t  is  not  easy to inspect  ewery por t ion of  the engine whenever erq i ' ,e
t rouble occurs.  Therefore,  the operator  should make a ]oqical ,  systemat ic
insPect ion to prompt ly  detern ine the cause of  the t rouble.

The best  nethod is  to analyze what  engine sys le in the t rouble is  in .
that  is ,  the in take system, the lubr icat ion systen,  the fuel  system, etc.
The next  s tep is  !o  invest igate the systen unt i l  lhe t roDt ' Ie  becc,nes
cleat .  This  analys is  is  possib le,  because t roubles general ly  begi r i  i r t
on ly  one systen.  I t  should be borne in n ind,  however,  that  t roubles
o c c u r r i n g  l n  o n e  s y s t e a  r d y  c a u s e  d a m a g e  L o  o L h 4 '  q y " f e n s ,

When t \ ro or  more engine systems have defects at  the sane t i r r€,
each system should be analyzed separale]y and fu l1y i rvest iqare. l  ro
determine the ]ocat ion of  the defects,  and the detects should Lher  L,e
repaired.  The operator  should understand each system thoroughly and
know the funct ions of  each por t ion of  the syste in fur ly .

Such kno\ t ledge can be obta ined by studying lhe engine nechat ' is f ts
thoroughly.  The t rouble deteceor can save much t ine by analyz ing
indicat ions of  t rouble before operat ions and ascer ta in ing whic l '  Pol t ion
of  the system shows the indicat ions observed.  He should f i rs t  inspect
the por t ion nost  easi ly  rerEi rable.

Notwi thstanat ing indicat ions sho$ing obvious t roubles in  the
engine systen,  i t  is  sonet ines d i f f icu l t  to  locate then because each

Port ion of  the systen per forms proper ly .  The invest igat ion should s lar t
f lon the f i rs t  s tage of  the system and be cal t ied on unt i l  lhe cause of
the t to \ rb]e can be detected.  T l lough exper ience is  an inpor tant  factor
for  t ro\ rbfe detect ion,  the operator  who studies the enqine,  exerc ises
cof tnon sense and st r ives to f reely  use h is  la ten!  abi l i ty  for  detect ion
wi I I  have the bbi l i ty  to  d iagnose engine t roubles pronpt ly  and exact ly
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POOR COMBUSTION ENGINE OVERITEATS I11GH OIL TEMPEFATURE

PoasLble Cause
L6eky valve or valves
Stuck piston lglngs
Subnornal wate! jacket

terpelaturea
worn cylinilers
Intaxe o! exhaust

ports cloggeal
{2 cycle-englnes)

Llglit loads
colA intaJ<e ai!
overlubricated

crylinde! wal.1s

Poaaible Cause
Lack of cooling

Incrug tations ln
water jacket

Obstruction to
circulation of

Danage to wate!
Plap

Fuel injection too
lete

Inadequate lubri-
cation

Possible Cause
Overheated bearing

surfaces
Not enough oil in

circulation
tllgh water jacket

temperatures
Cratt(case insuffi._

cientl-y cooleal
Plugged oil cooler
oil baatly con-

taminated
Late conibustlon
Overloadinq

E:CTAUST SMOKE COI.IBUSTION CIiA}.'BER DEPOSITS SIJDDEN STOPPAGE

Poaalble Cauee
Weak conpression
stlcking or worn

'rozzle
Cetene fuel, too

1ow
Excessive amount

of oil. leaching
codbu6tlon
chader

Unequal power output

Ditty air filter or
siLence!

MiBfirlng
Leel(y inle! or

exhaust
Inadequate air

suPpLY
Stlcky o! wort!

piston ringg
Inlet ai! or jacket

wa!e! too cool
lfoh ol scored

cylinflers

Possibl,e Cause
Dust f!@r air
Imperfect c(ubustion
Unsuitable oil

Possible cause
No fuel
lfate! or air in

fuel l ine
Too heavy fuel

fuel
Pluggeal fuel

Iine
Lubrication

failure
Overheateal engine
Seizeal or t ightened

moving Par:t of

E}IGINE ROIGHNESS

Possi}le Ceuse
Imperfect injection
Cetane nu[iber of

fuel too lou
hjection tlldng

too early
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T h e  c o r r e c L  d i a g n o s i s  o f  L r o u b l e  w h e n  u s i n g  s u c h  a  L a b ] e
requires a careful  inspect ion to determine not which i tem is Che
cause, but holr  many i tens are contr ibul ing to the trouble, one of whicl !
is the pr imary trouble maker.  For exanple, assune that poor conbust ion
is indicated by black exhaust,  the table l ists 20 possible causes,
nany of v,hich are interrefated, Other examples of high speed diesel
engine troubles which are classi f ied under three headings (1) Hard
start ing. (2) Eluctuat ion of engine revolul ion, (3) Lo!, ,  power, are



r-Englne overc€ored---J 
Pool Preheating

Englne rotates I t- Excessive friel injection
but aloes notl
continue to I f Clogging of fudl firter
run I I by-tEss

L- Shortage of fuet _l_ valve open

L ei' in roei ifie .'

- 6 -

I 
Poor conplession pres3ure

f EueI inj€ctlng but ----t wrong injection tlning

I 
no stalting L Faulty preheatihg

Hard
startlng

r luel lnj€ctlng but -----f wrong anlectlon t1ln1ng

I 
no stalting L Faulty preheatihq

I
I

Englne lotates I f Faulty drivlng shaft br
but no -----] | key of tlle itr j ection
l.snltlon 

I I I)lnp

I l- worn or bloken injection
I I Drunqetr
t l
L- ttel not inject€d -------+ Ioose link of otr elating

lever

clogging of filte!

Faulty feed purnp

No fuel

Air  in fuel  l ine

Sta.rting notor plnion I contact
can connect but

Brush of notor fatLs to

Poor capacity of battery
n^  ' ^+ r+ l ^h  ^F

engine - I-oose wiring

Englne tloes not +-starting !oto! rotatesglne aloes not +-starting uotor rotates T Faulty Dagne! switch
lotate 

I b"t cannot tlrlve L rautty mounting of starter

Run-dovn battery

uagnetic s'lritch not closed

Faulty wiling

I,taln svritch not closed

Faulty contact ijf bn)gh
ajrd c@lutato!

talte! aloeanrt lotate



hjectton nozzle

Faulby aaaenbly of
injection plrnp

Broken plunge! spring

Broken delivery walve
sPrang

Ioose bolt of secto!
gear

Return vaLve of feeal

PunP not closed

Filter clo99in9

Ai! in fuef lines

Restricted fuel lines

Faulty govelnor

tforn piston a cylinder

worn plunger

Rack of plunqer does
not dove snoothly

!'aulty operation link

Irregularity of plunger
angle

Faulty tlelivery valve

Irlegufarity of injection
quantity
(l{brn plunger, faulty
tappet clearance,
low-speeal governor
spring worn, lack of
plunger cleaaance)

Leaky injection pipe

Nozzle stlckedr faulty
atomizatlon

Poo! injection pressure

Ilregnrlarity of injectioh
pressure between
cylindera

high revolu

sPeed
stable

,t"'-J
tPoor quallty fuel

Eluatuatlon of
englne
revolutlon

Excessive."""rotion 
I

Faulty lnjection ptrtnp

Faulty lnjection
r]ozzLe

t
I
-t
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Excessi,ve friction
increased Load

- Faulty thermo€tat

wrong glade oil

FaulCy valve ti.lling

Faulty injection ti,ning

clogging ot water Passage
in cyllnder blockr oiL
cool,er, or in heat
excnanger

crank case out of oil

rnsufficlent coolant

ShorCage of suction ait

Leaka9e of conrpresseal

Nozzle fai lure

Engine

Insufficient conpfes-
sion pressure

Faufty gasket

Valve leakage

Broken or weak
valve spring

worn piston r1ng
liner

Faulty atomization

Incortect pressure

ulty fuel
or fauLty

systell
injection

systetn

i too advanceal
Wronq iriection ttminq -- ---l

L deraved

Sholtage of
injection
quantlty

T
Insufficient I

fuel in I
feealinq
PUNP

Delively valve

Misa6senblY of Pfunger
angle

Clogging of fuel line

tlorn Plunger

Faulty operation of manual PunP

Cloqging of filter or fuel line

shortage of fuel or air in tank

Valve danaged bY
dirt

Bloken spring

Damage of valve
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