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1. ENGINE TYPES

cr sEq8stdl:s?@loo3of q8:[<5h

s:EclEsadpsam:c{ or$o o:cBQo619r Xo:$p:}qE
(c) ln line verticaltYPe engine

(J) Opposed engine
(2) V- type engine (Vee engine)

(9) Radial engine - {p:}$E61orSrr Ssadpsaoo:cn ooJr:oc3go oc;:c5lcX:L

ocuc'olci1 sa8clEorqlp sacT:ppo:oSr

saq6ca6Qo<!I9o,io:pQP:|qE
(c) 4 stroke engine
(..1) 2 stroke engine
(?) rotary engine - 4P:!$Edlo:oSrr

*** Six stroke engine {p,cSogEco::gr gQEgQof orrgfiooQE:go:SEoq:cacf cdc{

ospc6Q saeoQ o$pc.:dlc2:."rr
4 stroke engine cn cnflE:5p q6oc8cu$9 6l<5lor6@EqoxSr 2 stroke engine m cnfrE:q8

o$ocEcopQq8 6l<5lorE@6qo:osl rotary engine cn cn$E,q8 o$oc8co$q8 6l<51 (9)

llrarine Engineedng Questions andAnswerc (lvlain Engine)
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@Eqorr:Srr croJr: ocv:cogooc2rcp:r l\lazda plEcm: s:Eq6o:{ggn sacl:SpooSrr

r79o Combustion Pressure .4 sealing cA6QoqepSo saoc6saSflcor-Srr
8:ocmEorJc6ci g$Eo6lQo;ep saoqsacor:ooTqoc$p:|qt

(c) Internal Combustion engine (lC engine)
(Example- Diesel engine & Petrol engine)

(;) External Combustion engine
(Example- Steam engine) - {p:}$E6loros

MAIN ENGINE {ozro:c6r

ooJ:: ogp.1p, go5oo:E:QsaqcAsacT:$lQsaEqEcfo<5[5lo:cSr Maln EngineS$:saErlE

(c}) oSooc6@:cr[ o$@' oJI@dlo:oS'

B & lf KEF atgite

Marine Engineering Questions and Answers (lvlain Engine)



Engine Types

oor::@:ocg{.8$lsa8clE<z: qp:oorsa:'$$ (Two Stroke Engine) oqpErjloroSr

dooS ooJl:sacc$oq 9o (Four Stroke Engine) c{cr:$:oqq$Edo:t:Sr

SEMI Pielstick Pc 2"6 Y.e thgi"e

gp'o o:ro,$Q saEclEooqsao3cBmcop!' oEq:orp!:d$66locSrr oQ:ccplo:E ooor

oc?7:ooa (3) oi:r (p) o9: fiorc6<51ort-rSr dlooQ oa:5oo-$qp!rQ sagp!:qdr
saqft.oo: oQ:a:p! o:Eooiroogr o:o'5og5p!orEooooq QsaqSlg6:oEc.7:
oEooJ:>ocago Main Enginecf Steam Turbine En ginesa4:fi poqp:co$:fio@,6,
dfiqdotS'
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tr>GQc oc6go E$:ee8qEoq{saSQq,pE,o.mEoqcn a:Scco:c6c8 fi clocbr

oEoocfi @,oq\fi E'oc,::Eoq<m oS$q,saog{ (1 00000 BF P t !€'o"lrEoqo:6c3$'
o$r4E c8$ldloccSrr sag<-Soo:or oQg$:$Eosa:E o[nqoos$p :::c6opcA coEqlocu:c6

@:cn: SoroSrr

GENERATOR ENGINE (0R)AUXILIARY ENG INE +r,3r-ic6'

ccoiogo cQsa8Q o$o696:sa::c{ @$eo2!:oo:$EQsaqc6 &c.iopo:r-rSr $88:oc6cf

co$ooSo<r:E:gEoc.r:QsaEclEc'foJfo::$E6lor<.SrrFour Stroke Engine sadpsao::<f

sagp:q:sac.7:p@,ilco<.:Srr

Snl.tt zA 10 S .tgnQ
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9n



Engine Types

Shaft Generator cr|GdIQ ccoJr:oo:E:g8olQsad 6$:saEq6\.cr:$oc6X9 or6aoQ

96:rr:: qqp; o;poEo:o6 qoSQ qEEoqo-::co$: fldoroSr
sa{poq$of ooc.l:oca$ orc6og5p!of c.:o c-.noqgoocor Steam Turbine Generator

ocac{ saca:ppzup!' oq$Edo:oS , sapp!:9,J,

qEEoqozrsaEqEoc6{SE:ocmEoqcn seqp: ogrcr<-rSocu:c6c8flc5la:cb r

@:o:Q ca$o8$p ooc'r:@:ocago qEEoqco:saEclEocA\$E:ocmEoelcr:: (9ooo)

o$c8fl6lo:r.:Srro:c,$oocbsaoo:oc'c:ocg\.8$:saEqEocv:c6c5l6lflrjlo:oS qEEoqo'::
saEqEc'l: ooi:roc3o619o qp,o o:rr:,@Q (p) qrfl6lcooSrr 6looQ orq]1.oor::oca 9o
(J)o,i:r o:{ho (9) o9eflcoc6o,:<u$,oqq$E6lor,$rr

Gr Marine Field 5nean:qp:cD Main Engines oqc{oSc$cll

(a) IVAN- B&W
(b) SULZER
(c) l\,4lTSUBlSHl
(d) DoxFoRD
(e) GOTAVERKEN
(0 WATSTLAR
(g) SEMI PIELSIICK
(h) Gr/T
(i) lVaK
(J) DEUTZ

ItarJrrd J t)re appand pi,nh."gi.t
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6

clr Marine Field 5D s?ellqPld Generator Engines eqc{ o@$cih

(a) MAN
(b) SULZER-WATSILAR
(C) YANMAR
(d) DAIHATSU
(e) CATERPILLAR
(0 ROLLS-ROYCE
(g) MTU
(h) DEUTZ
(i) MWr\4
(j) culvlMINGS

or ooJro6[9ocq:cbsaEqEocac{ EooSsaEq8c'} :mc'lo6l@orrc6r

qpo$<1rq1, odl.6o'rEto{8ooS cScAE QQ satqtqp'o t::-ep'qp'"{':' n:P1co$ocBQ

srS,f Sq*E6Ec,? 8."Ssa6c1E cQ o5@'Jo:oS

gr sa6q8oo3of cTd\o:68E6co$oo5Q saoc6oqo6lqo'eqg' 3?69!cor:o:oSc'[ dq'ilo:oS

qE:$oo:6h

sp6q 1p)q )@):dl@osl

, 
"t 

-SAui -..S.q poo oocAcopQoc6q8 Slow Speed Engines

6yo:63E6 sacrc8oq tqoo - cooo) @r:cupQ.,cEqt Medium Speed 
-Engines

(ij-68q6 sar"Snq (cooo) sacocfco2loc8q8 High Speed Engines - cr$'

a:c69c6@6lo:<-$rr

col oqo@rE:saEqEoqyr ca:QocoEoreScn orsadpe:or:ocScbr cm:oEqEr qor:saEqE

oo39o cpQ EooSS c{d c7:rlcocu::r

oqo@E:saEqEocacr:: $E:ocmEoqqp:@:QsacacB 
e8o::qp:r51o:oSr SE'ocr:>8oq

d,niE, n.'t "Afi! 
.,EI".6@' or6q"t" o8o::tr$: o:Eoqc{ or$ (;oo) o$rcr4E

fldlo:oSl oo6lsaq, (cooo; nt-t8t{ -Eqt'E{ q$6lorcSo cm" qco::oqgo n:Q

Marine Engineering Questions and Answerc {Main Engine)



EngineTypes

Sc{ High Speed Diesel(cQ) Gas Oilc$o<5lc51o:oSL o$oEp: oq:cnco$:@:rJorc.,Sr
cr6rrgoe:qE Economy a$66lr
oqo@Eesa6c1Eoq9o c7:cD aScnrHeavy Oil (H0) (cl) Fuel Oit (FO) (d) Heavy
Fuel Oil (HFO) c,| ooTddsadpsao::@6t5lolt:Srr e8@6:oqtlrr d8p9 saeoEsa{pdp
|co;<!ocr;co<,$rr
oorq6X (Viscosity)o6[p?o]e9E!i61o?c,Sr +dc6qpeqE oo:q69co$:Qqp:p, oScu$:
QS:gd o:oSr oq:co$: $p:ocr5o:6lo:oSrr HFO 700cst, HFO 380 cst, HFO 180
cst saofloSQ orJ[o6l@6io:t$r cst {o.ncn Centistokes qpEqo.rrcArJr Viscosity
q.o?+EG6dlorosrr

ccr 8$:saEclEp ca:Qo6$ rl8Eoqor:saEqEgo c.7:Qe8cn saopopdcvr:r

o:d1.ooa!:oo39coo:2 oqrjlcT:rr 8$:saEclEsaqp:gcn Slow Speed Engine
saEclEoca$6ool: oSggoc?.f src?:[Fq seeoEopooQ clEqoqa:: saErlEocacn lVedium
Speed Engine(4) High Speed Engineoq$Ea::Qo8sa{poo::Qoc,::E:or:c{ca:qQ
oorofl6lorSrrMDO (Marine Diesel Oil)cg:o::flc:c$ (Gas 0il) .g:o-rcr:$r flcloxS r
coqlcroir:oqgooo:p8$:saEqlEgDcisQ6S+rlEgoqo-::9on:eeScaq<5lo:cSrrHFO

46 saci:Eplorosr S\po:q69cf oopql$EQsacgc6 sagoo:eogB Heating System
4r.8q"Go:9j6?ci o8$:qpcd.8Qo' Viscosity Controller 4r oo5 o$:{${ ocBqEe
sa{$go sacQsaoqpo5 aSop:E:oo:Q og6 Automatic Fuel oil Changing System
oloo:pc$sa6 c!o:oSr

llrarine Engineering QuestionsandAnswers (lllain Engine)
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cJr scavenging {otc'rcd||

saEqE{,eoco66lsaqE'9e 8:oc..t:EqlE:p:ca:: ocosaocrnE:oqof ocr:saoES

cOcrT<rsocsqcS Q$Sopc{ ocm:oE:$q6: cQ o5l6lo:tSu

cpr Scavenging System ocS96dpfl<lcccbr

tc)q1,€r<jlo:"S, (a) Cross Scavenging
(b) LooP Scavenging
(c) Uniflow Scavenging - {$E@6lcaoSrr

2. SCAVENGING,SUPER CHARGING &AIR COOLER

Scovtging method\ i" tfoanoke '"eina\

Madne Enginee ng Questions and Answe6 (Main Engine)
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SCAVENGING,SIJPER CHARGING & AIR COOLER

carr Cross Scavenging {o:: aScfdpobrr

eocoEdc$EpQ.oroc'5o@crc69o9 Port oqfioroSrr ocosaoEo8oo: Inlet port 
+

ocooocm8r ogcBod Exhaust Port oq qc6gcq8:{Ep: c$Epeao$:Q.o:Eoc68c{
oEepqco::@oroSrr ocusao$Q"cp: gcu6:o@ E:o? EdqE cqE+.c,|.,l$crr$Ec6p!
cp:qo-::c{oqpplooSrrlnlet Port oqc{ oco:go:co6;o@rE: ocz:E:osrrE SoQoo:Erp:
o<yrcr5orr<iloroSrr o6oorEc6Sc{ ocpo5ogQsad ocua:E{ ocuocrr>E:cq:oroE
oEoo:Eoszrc6QS:5plQ oEoo:E (cQ) s36oo{Eo8cr:roq <rpsa8doroSr BoqE{"
oc,zoE:$q8:g6:qp!cn (o.qg - o.oo) ficlooSr

cAr Loop Scavenging opclrcooSc,p{pcsr

eocu661c,f Ep\go:c'Se$oc69o Po rtoqfloroSrr6looQ oc6co$cc,7c6qrro:6$6:cb9o
saooTosa:cr5fioEorcSrr g3c8ocrocn srrodll e8cuc6cn ora:c6gnfioroSrr Port oq\.

@ryo ooqp cqE:$ q6oc':co:rQc$oroSrr qcoE!:d oo:crSQ8:5ple o6oo:E (d;
s86oo:{EoEo: oq c$saE6lorcrSrr 8oq6{ocm:oE:$qEcg6:qp!cn (o"o - o.g) fl6lorSrr
MAN $ SULZER sa8q8 saocrrrE:ogcn 8oq6cf q:;o:oSr

cGr Uniflow Scavenging {carooSc$dpctsr
eoco8d{pr6oc6g$oc6oc6cu$p oEcoc6 Poriocafp,t:Sr o$crl8oc6sag$:gooor2
s8o8oco Port (d) s3o6occrcr; fioE,roSrr ocosaoE\"a3c:epco6:o@>E:cn 51E:oroS
o16co6:orp!rdr sao6lcoc6r osocrSeoE:r ocr:of o5agrqordp ofi c7:r ocusaoE{
saocm6r oepclc6$E g q$:oroSrr
B&W + New Sulzersa8cl8oca5n Eoq6of qroroSrr 8oq6{.ocm:oE;$c18:g6:qp!cn
(o"g)coc6pooSrr opc6QE: eaEqEsaqp:gcm 8oq6c{ ca:cm@o:oSr

cqr SuPercharging {crlc.rrc0l
sa8qEocu6dcdc{ oo:caE:Q oco\poco:{$ (cp) c36o$aaocf orc6osz:Eo76o-rrcrf
o5[oo<-rSrr

llllarine Engineering Questions and Answers (lvlain Engine)
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GcDs?6oc:q$qp:qp: eocuE dcd oepc6 oo:2 c7$sadpsaor:c{c6$Q ocvr6o:oB

oo:coq:: qp: 8:ocv:Eqp:$EP:r saEqE\,c51<5lc{ of :o:c6qfl ooo:oSrr

cor Supercharging qp!:co6:or{pf qE:p6lr

saEclEod6n ooep6cacAE (Crosshead ) $ ocm:oE$Q o${ocBcoo:r:Srr ooepEo:cBE
saorc6 saeoEr p6oo:2,r$cncuplr sao:crSsaeoE:$Ep: pEocnococ{ {<lgo:oSr 6a36o:oSr
pry saEclE eocoEdlcdcf o$oo:o:t,Srr or{prqooa $coQoc,pr5lc{Solr {$:r o$cm@p
oar$dc;:S:saEclE$ oc6o::cooSr saEqEcoploo4 oc$6lcu$rco$p: pE<-,ococ$

{q 8c36p: saEqEc6c{ Qoo:o:<.:Sr
8oqooc69ooor2 oo:cfqpqpc{ sacg:<1p:o:oS, oz>c}qp,pcog!oc6QsacacA saEcl8\"

96:o:: obcn qc.7:Q oc$c7: saErlEcng$oEo,$ sSo6ecoo:c6og9E ean:$loroSr
saEqEsa@:oqsao3c6 saEqEo{:Qsa{${ $3!:@pl:cop!<-'c6o+4o{$o"ag"
c;q$:dc7:c,l saeo8oopcp:r o16oEoc6o::$oor8:Q sa{oc$<51 \.saqsaElc,po:oSr

cgr cr::cfqpqpTu rbocha rg e r 4oro'rc'5n

c.::cfqpqp Turbocharger 4o-, Single stage high speed turbine @6?dq, ci.{
centrifuge air blower orE?+ o?c6{c6oc6co:oroSrr saEcl8cng$cao5crlcAQ
s8c6oo:oqcn o'::cf E: crcrSc{ ca$:p:cgcBcgr:cooSr dSocr:r cTco6eo8co:Q
oE{:cnco$ooSrr dSoE$:\,orEoc69o o:6eo8 co::Q coc{6lco$: copQpo6lrr qcn
p8ocnococrf Qca8:o<-Sr 8c36ooSrp:oo:2 sa8qEc6o| Qot.:rc,oSrroc,f<5lcQooTo.,f
cg$c'qc6eo:Co m pressorcdcop!: o 6Io:oSoeoSrr c.::cfqp<p o:6eoEQsecacA saEqE \
6l<5lco$:o:cr5or<-,Sr o8o:q$:co$: ooSo:ooocoSrr

Marine Engineering Questions andAnswels (iilain Engine)



SCAVENGING,SUPER CHARGING & AIR COOLER

Iurbo:charsei
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Jor E?EqScr2ogc64rEo8ocooqcn crrcf qpqpcb.r? o?c6{c,5oEourorr,t

saEclEcnogc8QsSo6oo:oog or{qpqp{.o-::{EnocrSsap6:c{ o8ep gt t+E (S) dL'4
o8<ioroSrr

(.D) Constant system (o) lmpulse system (o) Pulse Converter (or) l\llulti pulse

{p:fi6lor<.Srr

-  o o'o o nnr- 
'

#c;W
Exha.sli,b.chn'airy nelho.ts' 

i.iilr,il:^--' I.,;r;#:w*,

.pr Constant system {cr:cz:cbrr q8:fi<ih

saocrS.5l ogEgo oc,rEiloo3cn ogc6Q dc8oooqcn cmcfqpqpa8c4 {c8qc6
oq>'cpa dc6ooc,$$$:E: Large Exhaust manifqld ofpbc{ saqEop:orcSrr d8

o$$$: cr|9 oD{qpqpocacn oocAqoSco:, or,$rr o-rrc}qpqp\saoEgo do6oo:oqcf5p

or$p8gfiQseqc6saEqEQ.6l<5lsaoc,n E:q:saogsaco::c{ e1$Eo:oSrr sa8q86l<5l<1plQ/

saEqEodpsao::,1p:sao3c'5crQool5oroSr oc6fi$ oqpoo:E'oEQsa{${ o$:Q

sa{$oq9ooc.:2 sa:,1$rq1.6florcSr o"5o-r:$o,r:E:Q ccc,p<51 o:6eo8oo:co::e1S: o7{

saqsa$cQsa6o:oS',

.;r lmpulse system {co::.:rcbl qE,Qd[

8oq69o oco8:ilocacn og.6Q do6oooqcn otdEpqpeSc4 o?c6$cBc;o:o:oSr

do6ocooo3 ooSco:eocr|$6oEorcSrr dSocor aocoE:5lo16 g:cn ogcicoQ 8o:,SQ

sBc6ooocgcn ocm:oE:$c1E: PEog $: Sszrg$:oEQ or$:aoco66lorEo9:ccc6of

oEqo:$EoxrSrr ddlo@Q Exhaust Tuning o96oo:QcQo:cSrr Exhaust Tuning

{o::cn Firing 0rder o619or$$ oQoqpQ qEEoqcf doSooQc8Qoo:co::crof

iilarine Engineering Queslions and Answers (Main Engine)



SCAVENGING,SUPER CHARGING & AIR COOLER

odli5loroSl Egcn qE:[{Q pcr:qcc{ oSP6$Eosa:6 mo3cA6lrr Two Stroke Engine

ooggo cf oqJSQopq6(e)q,{ -{qpqp o:Eo7: {Qocqfl6lorosrr 3oq6cn Four

Stroke Engine ocAsaqcA Qocrn8:6lo:oSr qqE(o) oi€eo8 Qc,?qoroSr oo<r:E:Q

sa{$$ ocAfl$ oo1":o,l:E:Q sa{$oq9o or$'sacr;saplocQc7'rr

.p' crrof qpqpcn [E"cnocuc,f 8c36S, ea8cl8cbo? o?o8qc6@dcqcf cr::cvr:r

oqc66lrp:r 8sa::SQoo:E8c88c$c6QsaqcB o<ucngogc:6loor$rr goor2 gor<.$rr goor2

$6opQrcoq2!rcp:<!lo:c$u 6lo@Q c36op!:oQorc6cv:o*:E oz:{qpqpcncacEcu:Q

ococr! saosa:riq6lo:<.:Srr saosa:SQsaqc6 Air Cooler c{ saog:pl6loroSr Gsr:.go3cor?

ocoQ.cS6op!:eoorcBor<.Sr eocoEilcdc{ oEQocu\.saoco:{$orc'Sor<-rSr 8oo:2

c;Q saq]psaor:c{oEpQgo ocv:Eqp:qod ocrvr8oeS ocnco cocr5co:ooSr sa8clE\.

6ldlco$:orcBcurc'<.So<!l

._pr Scavenging Air c{ eeosa:bQoo3crS ca:sadpoclppoqqt5lcooSr

oocoEilsaq8:oEo,r) oco{c36opQ:oo:c6Qsaq.6 aa8qE{61<5lcf co1 sacS {:crc6
qfl oot5loxSr oEcu:Q oco{sag{$oolpolcbeacgcA eocB5<$S: safu E{do5oo:sag{$r

eaEclE ocoE6loqQ.se,p{$oqcu$: oolpcrlloorIIodn6EclEc{ Saf e worki ng

temperatures saq8: gofioop: oEoc.r8r oEoor8qE:8r crfEqcoq seo6tgo$6o6[Q

Stress c{co2Q:oo1pq2!:oo 6loro8rr

;gr Scave ng ing Air c{ eeosarSQ saq{$ saq$$QqEocmecz:E'6locu:,r

o8cmQococr! Dew point osa:c6ospcAoroE oom:5q8oocm8d"7" o9O:68?

qp:coot,Sr ocoE6lcdc'f oqoggqqp'qp,6lcv:p:Conosion & wear QorcAcuooSr
cylinder lubrication cncu$,c6{c'Soo,r,-,Srr
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Marine Enginee ng Questions and Answerc (Main Engine)



'14
Win Aung

JGr Scavenging Airioo5oc$S: c6or:of d s?{$,iprc,? oE"Edlt

ocooprq:o@qEcr:cnooe2 saEq8 o:6o7:{o:6q:cqQsaqcB ex6{EspMaker's
lnstruction c{oc6<!r cQcrSpdrr o<rclo1oo;:r oprqcos {qE saX{$ gg 8oQ
oEo3o{cEoc6 

"oqpcc$ 
6lq:r 3o739 8o{o6o8o{c6oroc$cop!: coepc6oQ<51c7:rr

.y1 Air coole r ocrrr8roocz:Er :a<$c$ c3$Eo:ctsr

Air coolergo saSESS$Eor ;EQE:fl6loroSrr oco qoS oqqoS6lrr oco o;o:gc'r6:o@Er9o
p6oc6p: co6ro@E:Eo6{oE$Eocr|r oc'co} saosa:,iQ saqpQ$Ee Sea water(JQ)
Fresh Watercgo:epco6:o@E:9o g6ocEr Sc6dogorco$:@E$E6loroSrr
[,4anometercf@el$, Pressure drop across air coole(s)Q.ooEsaco:of o$9$:$E
6lo:oSrr

Pressure drop of air across blower filteriTc cfc,rpQ:o6oo:q<5looSrr$E:o7$qor$
or$$:oqof Normal service value+Ship trial result cnoE @$qrJooSrr
oqcQE:ccc69o {qEooa Cooling water 4Pressure qtSr eaoE$sacacrSpfie-d$
cg:@: qc6e1oSc,| o6oo:q<5looSrrgoosaoE$ B&W K98l\,4C engine manual cDGl
ocr::c61c6oo6poo:clooSrr(Temperature difference across coolershould notexceed
Conv. sea water cooling system: 20'C, Central cooling water systeln<7'CJ 

_

;or Main Engine oeoE:o1o2$: Air Cooler's water side choke $Eo:oSol cSqE caro76cctsr
Air coole r cp;Q oqc$E:\By pass valve c{ 8c6oo:p: Air coo lercbc{ cqqp!9p:.BD:co
ooSr C/E cf sao@E:@:coSr c$sa6qE ocffl$ootrpooSrr croJ::oc6q8Qsar5lgo Air
cooler's tube Gc?.'?cr$qE:oqq6ooSrr

.6r Main Engine ocn8rcEq$r Air Cooler tube cdlc,59$!c3qE oo?6c,c6t

oqcrfE:cn By pass va lve ofg$ooSr Drain va lve crfg$ooSr CiE crf sao@>Er@:coSrr
oc6fi$oopocSrr

Illlarine Enginee ng Questions andAnswers {Main Engine)



SCAVENGING,SUPER CHARGING &AIR COOLER

?or Scavenge Trunk 5n Safety ooglcmoo3o8oxir

(a) Scavenge trunk reliefvalve
(b) Scavenge drain
(c) Steam or C0, fire fighting line
(d) Scavenge trunk thermometer

t5
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\, /.,.'' \,' svAY E

.Zl-\
/ \  0  1  ) a l

'.,/ pcl Scavenge Fire oos('$G8G6[cv:crrcbr

I  q ,  l .  )o  l {

3,SCAVENGEFIRE

sa8co cnoo:2 Fire triangle p6ooTooQsaqcBGc3 Edqqt:cqdl (c) ocu:Eo:saoE{

QoqQCylinder 0il eoco6ilslp:cS qoSr U n burnt Fuel Oiloo<.::8q16::D cr4$ogQ
ocu:Eo:dq,-,S.n Scavenge Tru n k cbS'r or$$Gp!:$ qp:c.:?ooS (.) ora:c6o8q8oca

do8Q ococnoo:2 Scavenge Trunkcdgo licnor$:cnffi: c>: (g) 8,ocv:Eg$69o,Q
qocu:cAQ sag{$cf or'l:$EcD Heat Source/Hot spot seoE{cn Combustion Chamber
cdmoE Blow pass $6cv:Q8:oo'r:c,5ocar 8:go:ocaoc,] Stuffing Box ig$ ".?"6{
Frictioncnoq Heat cgc6cu: c.:c6ca:cncoE!: $6$Edsao@E:orEq' Crankcase
Explosion $Ec,Q 68cnoq sagq{Eoz>cnco$r saoffi:E:o16q t5lrr

,,,2 q;r Scavenge Fire $6qE rrrcoqcrnoo3$cbr

Scavenge + Exhaust te m pe ratu re Gc?o:.BooSr o-rc?qpqp surging$6ooSL 5lc8coqc5
saEcl8oc6fl$ oolpcr4cp:ordoroSr Scavenge drain cockgE@$cQqo saEclEdpp'

gf@$qE8:Q:Spod sparkso9c6ooc.roc?q$EotSrr T/C air filtercnoEcu$:8:Q:

cgcAcu:$Eo:<-Srr

lvladne Engineering Questions and Answers (llrain Engine)



Scavenge Fke

fp, Scavenge Fire S6qE cooSc$ oo>Ego8ccDr

Scavenge Fire $69$:cEqE oc6fi$ootr12ooSr $6oqQq1Ec,f o6$o6ooSr c7{"

eocoEdlsfip:cSc{ Qoo:o<.Srr 8:cmocuEo:c2$qE 3?sec'|c'? pE:cpro:cSt5loroSrr 6looQ

8:ocu:EQsaoqsacco:cn @:o::oEoroS{qEooa saEqEq6Q c'f sa6co6lc8Q 
"oS'

Bridge and C/E cf sao@&@:S: saEqEq6q<ilcSQocSrr

sa8qEq6p,prqlE' Turning Gear co2lrlrr saEqEc{q>$oo:drr saqca$S: sa8clE

o8o6sa$E:oq distortion $6o-,:r Seizure $Eca:ocac{ crrrqoS$EoorE6lrr 6:odQ

olEor6eo8co::oroS{ qEco$: sacg:qp: 8:$6tcro6c:Q6lor<.'511 6'croBQ o$oflcup!:

o.r.):qoqrrr:$Q 8,.rrr g - ca 8EE@r 9o $6:cp:ocqfi61o:<.:Sr
eaEclESToE{$9o ooSsao@E o@Q9 Scavenge space doors ocgc{ 

"gQq<iln'
E,coEpn cop, oo'r:c6ocu:E{SQ sacac6SE6lo:t,Srr qoqcnc'c$' Relief doo rs Gq+

cgdmErcp,p oEoQclo:oSr 8,oop'QoErcB saEqEmco$: oea:cp:$Q oEcc6pg gQp:

s:cd9oflQ sa@E:oc11$ saosa;oo3o,-,Sqp:p, cc$518:ocpc966lrr p:oEcc6 Cylinder liner,

Piston rod, stuffing box 4.ii9fueqElqoflrqc68:9r oS8ocmcf cp:EEEfloflEddln
eoc6c7:q$oQ oof occqPo6oeo:61'

dEgo or6goo8$poq8dor<.:Srr oc6{EepqE6c{ e8$c8Qsadl Maker instruction

oolE: oeorEgc6t5lrr <1p:oo::s,:e$Q F u el Pu mp cn9oflQ P lung e r '4 Tq.D rive Cam

{qo8ep: oor8 ocQcBo^r:SEdlo:<:St Fuel Pump inlet valve Eo6c'fc6o:oS{4

saopsaeogo:oca of o5pE<5lrr

p9r Scavenge Fire cSSorr:E ooScQ @prEcmqr$ocir

(c) Engine overhauling and lvlaintenance c{ Q9$o96oosrr
(..1) saq:ccSQ Liners { Rings oqc{ cco69c6co::Q clearances limits saqE:9o

fioqooooSrr
(9) ocuEA{p:cf oiococBos';oE oo:ercS adequate cylinder lubrication

(9) Fuel valve dripping o$Eorr:E oq1$c6ocSrr

(9) Scavenge Trunkc{ Q9$ o$q8:oq o76ot:S

(G) Scavenge drain GoqP o96o<-15'
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4. EXHAUST VALVE

?0r Main Engine exhaust valve cc? secy6o?6Qd5p:Edh

saEcl6oc8soSsaocm8roo3gc Cam cn puSh rod.4%$:ocoS push rod cn
rocker arm q,cDEcrc,Sg$:c{ooc6ca$:oEocSrr qq1o5{"or6ooc6?:fi d Rocker
armq.ol&:oc6g$!.,)$Q"oE,cm$' springs q.%$!s-rsc{o$<r18cm Exhaust

Ethaust vtlrc eith pkshtud and tappet E|'rlraktica r opqated uhakst rotw (Stlzq)

Marine Enginee ng Questions and Answers (Main Engine)



Exhaust Valve 19

valvedos:oc6oE: ooocS g0ooc,$n Cam cncoglo4oor2 Cam base oc$ocpc6QsarSlgn

Exhaust valvec',: Spring s'r:+ E$EoBcoSn
Soqooc6 saEqEoqpoo'r2 Hyd rau lic Exhaust valve crf sacT$grrqp:cvrp S6dlor<:Srr
Hydraulic oil pressure iExhaust valve rr gQo<-SrrAir spring pressure iExhaust
valve cr::Q$8c6ooSrr

pGr Exhaustilnlet Valves 6%g0 spring t8?6locqfio'Jrc'ro@$cor
Spring o16gcbffir qc68;Qsa5lpva lve c',rCombustion chambercdo?cr4cp:$Edlo:cSrr

g6p:6co::oor2d8$cr:gcof cmqoSoc.':,jlo:oSrrValveczrSpring szr:{E$8c6+r6lg0
Bouncing effect EE6lo,.,Srr "q$Q 

oo{$ g6qor8orQsaqc6 68sao{peoc6.{
cr:>qoSoo,,5loroSrr

pqr Tappet clearance o::q:r:oo@Qcsr

Valve stem c86+ rocker arm sa@:grfiQ @;qo6sac2osaoo'crf Tappet

cleara nces ($ G6[610]o5rr sa8qEq8o::{$} or::E:96o9{$9o sarp{$ogo@:Xfl6}ooSrr
ocn8:gEoEQsa{$ sag{$pf cu:o::o@f Valve stem cnco$r 5plc9c6t5ioxSr d6lof

@p8qc,Ssoco:p: saEqE q6op{$9o Maker oc69c6o::Q Tappet clearance
qoYl:E{$p: co::oo:q6lo:oSrr

por Tappet clearance E$rq8or:r$6oc6r qp:q8c'rr$Ecctsr

Tappet clearance qp!:qE valve cnoor$rgQ"uSrr Valve timing o9$oo:2c7:n

8o8q"r$saoEsacol gr o8c6cDco$:$6oq$EoroSr Compression c{c8Qc6ooo<-rSrr

orql,oco sa8q8ccSocu'oq5n Valve oor6p: Piston, Valve, Push rod, Cam

oQsaScEsafl &oqcl| qc68:oo$E6lo:oSrr
Tappet clearance qp,qE valve cnoEcc6olp:gQocS' Valve timing o9$oo:2q'rrVa lve

stem c86i rocker arm frc6oc6Qsaccogc6coo<.rSrrd8sa8o6oQE:gEqqrBS:cp.S""S'

Marine Englneering Quesfions and Answers {Main Engine)
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?gr Exhaust valve oDc@Q co$$ c.fsr6oo5r

Valve I valve seat saooTgn $$q91g$:or:g$EooQ $ g$:or:gooqpjp!,ooQr Valve
seat ooTgoorEoEQ deposit ocaof ooSqpr<-,6$EosnEcdr valve q.sa{3$6SQ
ocrSor8 :Q5p!@ ooQr saqcA c'cp!$c,$sa66loroSrr

9or Exhaust valve ocur8qQeao@E:qE:grc{ocE$dL

o sa8qEgo (d) qE6orEqgo over load eoc64cS$6c+cQl
o Poor combustion $6oEcQr
. Tappet {$o::o9$esaqc6 or: occAoSo6c,[ (cl)starvation of closing atr

SEoEc.lr
o saosa:d,Qoqqocuc6goflesaqc6o::gosagog$cpr.lr
r eSoocmE:Qsrcgc6Vanadium, Sodiumoq6lco:pr Hot corrosion E6cql
o c'o{cqpQ coglsadpsao:cf a7:co::c.!r

9cr Exhaust valve oqqE$6o:rorc8e coo3crncqof oS$<5lr
o ccc6{E9q169odc6oosa9{$o:S:qq6ocaocAQSgoqcoS
o Indicator cards o*qE Low Compression pressure and Low peak pressure

oca$oEooS
o qE6cdcf ocusaoEEElrqEcoE!: saodlm cuqc.u-n$cq6lor<.rSr6loc.,Q Scavenge Air

pressure Q Super charge air pressure cfEelsr o:ro@f@Eco:co:r ocusaoE
;$:cQ SSoz>c,o: {or: }@:$E6loroSrr

9;r ME all unit Exhaust temperature @c6oqo-raco:o@Qcbr
. Scavenge Air Temperature/Sea water temperature Eqc+cd
r oco{ dc6oo c;o:g co6:o@rE:oo3p p8odogp: Sc8doqc$r
. Cam shaft position go:cfp! Incomplete combustion or after burnjng E6c+cql. Fuel Cam / Exhaust valve Cam cc? g$:o::g qp:cEcQr
o e8 saqplsaocg: oocmE:c,| /Bad fuel

Marine Engineering euestions and Answors (llltain Engine)



Exhaust Valve

. Gc\rEorS.f cr$oEcpyr oToco:cAorafco eo:Egc6{EcQ / inadeq uate pu rification
o Overload E6olcQ'

gprrlVE only one unit Exhaust Temperature $loqo:l coro@f cbr

. $8ui+EgoScavenge Fire @6oEc$r

. Exhaust valve ocr?c$ (d) ocoEcQ'
o Faulty fuel valve&fuel pump
. Blow pass
. Wrong adjustment of timing / Cam damaged

99' Hydraulic ExhaustValve oqgo $6$EQ co$oo6ogQ saEoSoQE:oq cfl<5lq:r8oor-o
Va lve co$ccopQ $ 908o6$Erflofic{ oEca<:Sc,p o6oo:cloc6r

Exhaust Valve ocago Indicatoro16qor6co::dlo:t$rr Exhaust Valve co$oc8SE:fl,;flr
coc6ora:cBox8eoE:fiofloEoeo:q6d. sa6l Ind icator.{ Pneumatic pision {c8cor:oocQcE
6lor<.:5rr cocrSogncforc6oE:SEoqQ Indicator c,| @p)p: Valve ge$Esr 8c6EE!

g6o1o'::c{ c3$E6lo:osn lndicator+ Pneumatic piston {c8oqQ oqgcog}or$
Pneumatic piston q"q.6pQE?o go 8o€1o$ci s'ql$S1q6o:doroSrr Indicator i.
cocSorac6orc6ot:gcnc,olQ:t:cDcp:{qEcnoco$,}q,rcoc6oroctSo:c6oE:$Eo:,S

$6Q,-'c':cn'cnco2Q:oQrE:c,5oEo:cS {qE o::co$o:oSc,l c3$EJ1o:.S' -:r

Madne Engineering ouestions and Answers (Main Engine)
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5. FUEL & FUEL SYSTEM

99! Flash Point 4qrJJ)cor
The lowest temperature at which an oil forms an inflammable mixture with air.
Flash { Boil c{ oeporc8Qsec2cA qE:p6lo<.:Srr o:c6e8Q:{.sag:o} 96$: sa$:cn6@p!qE
eSog.oco:oq Q6{6 {6q6i o.o6c+or.4 EEqciloEQooEr Sdl Flash $6oEor:c5h
saqpQorE 9c{ q\saqplqgoSospc6Qsad saqoo:c$c6q8oor2 q gc$cu:pr sacpQcnog
saog,sa$Eo@E:6lc8QooS $dc{ooa Boil cQ c8p:@p:o>:61rr

gGrr S0LAS saq Flash Point ooSoc'::cBoc6$QQ oSodpo-,o"g.,f ooo5oo6[9ncc7:qr
oco:rqcp:cQ oo59o6 cor:<5lccctsr

Flash Point 60'C ocB$QQe8c{ sacl:o$1q6l.?:n

gqrAPl {crrcz:cir
American Peholeum Institute - A trade association which has produced many
specifications and procedures which have become accepted almost as standards
by the petroleum industry.

Marine Engineering Questions and Answers {Main Engine)
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9f)! Cetane number 4arrrcd!
A measure of the ignition quality of a fuel relates to the time delay between
injection and combustion. The higher the humber the better the ignition quality.
ocr:o8oreS{.8:ocurE+Edg6:qdc4 4€:orQ qp!:co6:or6Edlrr cTcn saEqEcdc{
.8o$qE!c,?o6{$+ a8op:8: oco:Ecbsa{$\@:orrfl AE$@{$i-c6o6 o g6loroSrr
,i,6ic6$Qoco 6'ocurE$EQg6:qp! S$ocu<idrr

96r Pour Point {o:cr:rc$r
This is the lowest temperature at which an oil will barely flow. 8sa9{$9c6{.
or::c6cf oopc6o'r$ dcr:: E:eo6:goS1$Eoo:2c7ar

gor Cloud Point {o>:.r:c,5r
The temperature at which waxes form in a fuel. This can lead to pipe or filter
blockage. Ssaq{$oepcAcr::{ ocucEooScb5n oocr::& opr$Eoc5f<r:rooSrr dlo@Qr

$c6ocgr e8o6oca5n ScBdgoq$Eo&nr:oo$EorSrr

gcr CCR (Conradson Carbon Residue){crrc.r:or

CCR or$peqprqE 8:ooco:Ecbcrl$ogQc'4 cmcA${poo:co$ 8r{:qc6Q6$:9:"oSrr

g;r CCAI oQo::c.:rc$l

Calculated CarbonAromacity Index: lt js a number used to determine the ignition
quality of residual fuel. This figure, which should lie between the limits of 800
and 870 give a guide to the burnability ofthe fueland its ignition characteristics.
The higher the number, the Ionger the ignition delay.
oco:Eoo8oo3\8:oco:S$Ee96,qdc,? G,SEQogcpgoca:Q cE$:oo,$:o161t5lrr q{.
or$Q:cn ooo { oqo @>:9ofioQp: dlcn ca\pcu:Ec2p:$EQsaqp!srq8:$ 8:ocwEcgprg

{Ecpcoqo'n ocasaqc6 pg$Sqc6odqdlrr c,3$:oco$:ar$Q: cp:oc'coc': 8:oo>E$

@$@{$qp;ocooc.:o6lrr
illarine Engineering Questions andAnswers (Main Engine)
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0?r After burning {oJr.mcD!
After burning {an ocu:Eo:dcn ocur8qp:g o9r,l (c$) oEcc,Scrlc$ Expansion

Stroke cd sroE oc':r8ord eoc6coc6ocwEql6:oEorcrf o5[6lcooSrr

g9r Afrer burning co:o@E$6qo'rrcdr

After burning $Eqo'r:cn osac6dlsaqc6ocao@rQ6lrr
Incorrect fuel pump timing, Faulty fuel injector, Heavy fuel oil temperature too
low, Lack of scavenge air or Poor compression.

ggr After burning o@$ coroq$6{Eoo}'

After burning o@Q osDc6ocE$6lpcr:Ecqp:@pcao6lccSrr
Loss in power, Exhaust gas temperature high, Black smoke, Burning exhaust
valve, Fouling exhaustsystem, Fouling turbocharger, Possible fire in the uptakes,
High cylinder temperature and Difficulty in Iiner lubrication.

gGr lgnition Delay

Start of Injection eoc':E6lcbcrl ocvr8o:e8 oorE<,r$:caE:Qsa{$ + Start of lgnition
68ocu:Eore8 oor8S:ocr::EQsa{$ @:5n E$@q+ delay time flt5loroSrr Sdlc{
lgnition Delay cQ"oil,JoroSrr eoco8ilodospc,SorlQ ocuf ooScn 6cE6co::p:

sap{$S€oEQococnoE SrocmEqp{ c,fsaEQs??4 qAqE$@?Qs?q$d''

OQ! oEioo8erc,SQ 6{$apg$: Guiding Fuel Oil Specification c'fo@S6l'

Guiding specification (Maximum Values
Density at 15'C Kg/cm3 991.

Kinematic viscosity
at 100'C cst 55
at 50'c cst 700

lltarine Engineering Questions and Answers (Main Engine)
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Flash poini 'c >60
Pour point "c 30

Carbon residue % (m/m) 22
Ash %(m/m) 0.15

Total sediment after ageing %(m/m) 0.10
Water % (v/v) 1.0

Sulphur % (m/m) 5.0
Vanadium mq/Kq 600

Aluminium + Silicon Ms/Ks 80
Equal to ISO 8217/Cl|VAC H55

gor MARPOL Annex Vl goc5lo8cD ocur8o:a8{ c'c6oc6Q ooq@roelo saqc6s:dffi

qE:$dlrr

Marpol Annex Vl grocmEoroS$oc6ocAQ cn$ocSqc6oqficlo:t-,Srr ococAgES6:9

Air Pollution c{ cmqoSQ sacac,5$66lo:oS, oo o.oooTgoeeq:p1Q ocvrEo:sSocayr

eo:cSo:6loEQ$: (4,5% mass/mass) cocBoocqpq6lq'r iSECAArea: S0x Emission

Control Area) c,[oo59c8co:QoEcpocAgo saq:p1or$ocv:Eo:e89ooo:2 ecncS'o

6lo8Qq$: QgpQ: qdlooS (1.5% m/m) cocEco<r1Sq6l:q:rr egcEc,f 8oc69c6q1c,ScocA

Qp: o:E:@6cp:p:gorJL
|\,4ARPOL Annex Vl cn'19May20059o Enforced E66loros,The revised Annex Vl

cnoo:2 1July2010 9c Enter into force S66lc8Qo<.$rr
cco::>oo3cr: o:$r:saq6osa:.noE SECA c{oEoo8{qE @pr8p: oc'::Eme8

o@E:c.7:qc5l ortSrr o:oS<s:6loE gEp!;Q ocurEo:e8oSE:cA:QsaqcE oQocalEQ

Cylinder oil c,fco$:opeE:o7r qtJlo cc,oroSrr

ggrspecial Area under |\.4ARP0LAnnex Vl (SECA) oo?cio@pdlr

Baltic Sea, Nodh Sea- North European Water'
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Gor Self Closing Va lves oqof cc<rSoqgoo3go or6oEc.rrcBr c:::o@0o:6eoE s1o-rrc$r

Self Closing Valves Gogcf Settling Tank i Service Tank oca{.dumping valve &
drain valve goofeo6oo2fl6lor<.rSrrccoc5rcnor$$6ogoz:ocao5dll Rolling, pitching

$6o9o:c8 ccc$ Vibration cncoplrfloE<5looro:t:SrrdSsao$saoqocao@r$-,n.g,rl
coo'r5oro gQcp:c.:rdpr saogScp6oqQ saoEoo::cnoq oQ>E:cp:c.::d1: oSEosl:E
cmcaoS$Eosa:Ec$clr

Gcr Quick Closing Valves oqc{ ooSoEgoog5nco8o::cBr c.r:o@$or6qorc$,

Quick Closing Valves oqc{8$:sa8qErqEgoqoz>sa8q8r dpcmd\Setfl ing ranr<

$ Service Tank oqrsadpo: LO Tank ocar FO D.B Tank's transfer pump suction
saoflQogepocagoo:6oEoc,2 fl6lorosr r?d.f oEepcnSo5cQqoc$ Remote Control
$saoo:cnoESc8c$qoarEcu$:8opco::<.loroSrra:oJ::oc6o$:saqE:8:ocu:Ee sa<519o
sao$sa$$8c6$EooEc,[ 6opcor:fi qo-rclr
eaoo:cnoE8o6Qsadl @p$sQp:6c6o::dpfierc$r Pneumatic Pressure Control

iSo8orclfc\rd: fl,iorcSrr o:6$1EEcA o:rcg:crf 8c6$Eqsr%oE oS$:qjpeoypor6qgo
orEgorEoo:orpQ:co::fl6loa$r E/R C0, fire fighting control box, Emergency stop
switches oqcoE!:or$fiQ Emergency Control Station go$E<loroSr

G.;r F.O Settling Tank crrco@rQcor:flqo:rc6r

F.0 Settling Tank or:fiqc.rcn a8c%.l| setd{Eps iec,5c$qosa:E co::o:clrr
ooJr>@:saqp:g9o F.O Settling Tank g6ca:6lfi6lo:oSrr FO D,B tank cnogeSoqof
Transfer Pump i F.O Settling Tanke8c{oEoo:q6loroSrr o$c{@o6p:oepc,Scu:q€
oSocacr::ogogccfip:o<pc6cv:qo:>oco' c7o|.r| F0 Seft ling Tank cbgoo:6qc8o$op!
g6qc6co$orplpEoEoorEcor:p:r Gravity Separation +GCe:e Sludge & Watercn
owrc6eoE:sagE!{Ecpe oor29 of Eo8orr:c6oScnog cTdo<s:c,9q1ooS5p:c$c6Q
Sopcor:o:r<Jrr @:cn:Q Sludgeoq$ oqsaqp:gc'| ooS5p:p:$6oorpr Sett ng tank
cnoSc{Qqp: er$o8r o$o6proz:i FO Service Tank of orEor,r:oqqe purifier/

Separator i.secoTpcup!: Overload p6ol:c,f crr:ogoSoo:,ilo:c,Sl Purifier/Separator

llrarine Engineering Questions and Answers (llrain Engine)
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cr! ppSS: o{o8qQ sa@6cop!:oolpcp:o-r:o,! I ooJ::oc3o"T5n 8qdg"Sqi"64

p:oco$c$ Transfer,-'$+ Settling Tank cf SoSE:o1c2$:9od $8 cn$c{ Separator

oQqp: Service Tank c{ o:Eogoc6@6lorc:Srrsag$cn Settling Tank No 1 '{

8oqo8o$r8:orEq8r Separator.Doc+cD@Ecor:Q Settling Tank No 2 c/,'8'4QE:

Service Tank c{ o8o:Eq9o61rr

Gprrl\,4ain Engine Fuel Oil System c'f gQp:1E:So<.'rdh

G9, Fuel Pump \.oo:Egc6qc6oqofo$S6l'
Fuel Pump \po:Egc6qlc6oqca (c) Fuel Valve gQ QsacAcB c$sa8Q Pressure

qosa:E SQo:Eo<.,,o:oS (..1) saErlE{Load odlXo:p!p' cQo6co:Q ocv:6o:eSocncoo}

metering c8$:q6oc.r:Q o:<.:Srr

H.O. TAI{KS I CENTRIFUCE5
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Ggr Main Engine 5nn!€ Fuel Pump Type ooSg6dpfloc6r

(c) Helix control pump

(..1) Valve control pump
(p) Common rail system high pressure pump

GGrr Helix conhol pump cr| oc'SsaE<18oq5n sa1:p1ocr2fl6locbr

l\i AN, B&W, Mitsubishi d9ocl:6lo:oSr lViain Engine saqp:9cr::8<-'$sadpsaor:c{
c7:@6l oroSrr Generator Engines saqp:gcr::co$:8o$sadpsaoo:cf c2:@6lcooSl

GqrValve control pumpcrf ocSE$:saEqEMain Engineoqgosaca:Spozfl,5locDr

SULZER saEclEp c7:6lcocSrr

Gor Common rail system high pressure pump cf :ocrSea8q8oqp cg:<5loc6r

B&W engines- ME series & SULZER engines- RTflex series c%9oq:6lo:oSr.poq
gg6ogcc6QE:9o oorEsan:[pv:ozroqpidloroSrr G.E gooo:2 Cummings engines
ocago saq:plcoroqg6loroSrr

Ggrr Helix control pump caog6q69erc@E:of qEfioo:<ih

Fuel pump body msaEcl8\.c{oScop!9o{Eco::o:oSrr Barrel.D Fuel pump body
cd9offi:rBarrel cr<-rSq<-:ScS cdga Plungeroco$cpfioqooScoc6ora:c6o:c6eoE:$Ep:
sac96o96c,<.:Srr smoTo:c6 Q saqc6 Cam co86 cnq$:o:EocSrr p$eoE:Q sacac6 o$cd9o
o:6eoEco:rQ oc.:Q${.*r:{ Q$eoE:ooSrr ccSct.:So1$:cn cno::q:cb oqfic6c,pdoc,]rr
o;c.6.n <u"6c{Eoc,::cB Qqc6S: oqQ:cdca oqcrf 96caE:ogooSrr oq[2!oo:p
cec6c{Ec{ 8o?$:cq.6qE oelpc6cdcnoqsapEc{cAciorSr Soov:>coep:6lbr c.,co$rp
oocAcrf oo8:QsaJ croSqoScS gofl Q oSoEo,jic6.noE eSoq 

"co$qpsao<ilcocic{
oEcoc,t:Srr oco$qp saodlc{orcAQsad cgsao6lpfi oqQr saoo:cn oEco:Qd oSocgc$
oqc65p$ q$:c9c6ooSn
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Fu"l lkht .ontrct

slcf,i!8o6G&EqqE

oco$qp Gsrc6G6p.6olQ o{$9c co,:Sq"SoS gc{Q oSoEodlc6 cnog eSoE

co:crcSrr cro$qp{" saooTcrc6go a8oqfloEoc.Su cnE8cn coplogo.:ro@€ 
"-$qP

saodlcrlorcf cu:Qsa<51cTsaooTgofiQ doo3crf q$:c'c:Sr 8ooSrrilooQ oco$qpcn

eSoEoclc6c{ 8o68c,lcAQsa{$@9 eSooAcm cgcEo<lc6ofl cD8o68p: Pressu re

orc69o$6dio:c,Srr dBcQ oco$qpm oosqosos 9oflQe8o6 o<;lc6 c,fScESQsa{$c{

Start of lnjection cQ. cco69c6<lor<.$rr ocu$cpco ooc6o:c6Qsad orEQ$9">

oce$cp9DfiQ H e lix { ooSqoScSgofiQ SoEo6lc6$ o:$cp:<5loroSr 
"co$qp 

sao619o

cgcSo6lcr5Ec6oqQdoq.m Hel ix c'pPo6S' doEo,5lcEeSc{ p$eo6,cp,@o<-,S'

Pressure co$:qcf qE:<r11c;o:o:<-rSrrFuel valve's spring pressure.{ocr1p$gQ$EQror

ofloo4q:l oocoEilcdc{ $p"S,r:tcno:6oQ e8o$::gEeoo:oEo"rrq8:gorocSr :D8sa{$cf

End of lnjection (or) End of Fuel Delivery c.?oc69c6<5lcocSrr

M. E old model & G. E ocago Sta rt of lnjection cr-': Qoo6lrr oo[nE:cbc7:,, c.::o@r0c6

{oor2 ousqoScScncop!: SpoSo$\.c{oScoplgooEep saoor {Eo::orc8orS I c7{.
Madne Engineering Queslions and Answers (Main Engine)

29



WinAuno

srclsrcor! sa$Esrpq oQ>E:cbg ofic;r r Plunger d6cn oSoEodlc6c{ 8c68oz:$ Start
of Injection (or) Start of Fuel Delivery ogoirr
End of Injection ooo:2o$rE:c$ogooSr Engine Load o<Igcoplp: Fuel Pump Control
rod crf cno:noSn dB Contol rod cn ocu$qpcf cop!oocooSrrc.,cu$qpcr:$op:Qsac?ct
c;sao"TpfiQ Helix $ oc:Sq<.SoSo6l9ofi Q eSoEoclc,Ed{"ooEsacor cnco$:
oSr8:c0:go:oloS End of Injection cr::co$: oo:SE:r oqcc6crl$E: @6ooErrsaEcl6c{
oo{Q $oo:coco$: E$:@E:r 9p:$E: $Eodlcu:ooSrr

qorValve Control Pump saq6o96<ic{ 51E:$6ll

,t eqgDcoe9: Fuel Pump Body cbgoooSq<.,Sc,S Banel flocS r Barrel sacdgo oco$qp flocSrr
' oco$qpcncu$,cnE6o@$sae,5[o:cBot$rroo8$o::o@f osa:c6Q$aoE:ocSrrPlunger &

Barrel sao96og6Qooc.::oc.l:ocn Helix typelsaoTq<lldrr ocu:Eo:o8oc.,:QQoo:cr-,c{
c8$qlEQogepgoooacit5lo:oSrEnd of Injection/DeliverycnsaEclE Load ooSc,foslt:

SrLer rdbe-qnfu.lled lnel p 
"p
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cB)Er Same crank angle godp:q:6locSrr Fixed ocllrr Start of Iniection/Delivery

cnoo:2o@E:cDogooSL Suction Valve 8dc.r:oo:qE Stad of Injection oq:oc:SrSuction

Valve 8o5o'r:oEc.6cr1q8 Timing c'cp!, ogr.6cr4o<-,SLLd8oQlE:c69c{ Ecceniric q.

saoqsacco:op:E:cioo:$E$q(ioo$Eo:<$rr Old Sulzer engine ocayr Suction Valve

ddoroSr Spill Valve 
",lcp'roEccBQE: 

New Model Sulzer Engine (VlT engine)

ocagooo:2 Spill Valve dl 6loEcv:6lo:oSLL

.2cl Common Rail System c'f qE,$.51' v-z

o 51.cncop!: cg$g$:oqcEoE6r{ ca:Qcq:,Jo:tS I oqrcAQE:o<pc8c2':Scp:c':cSrr sag ;ooo

lq6saoQE:9o o6:o69oo3q6Qpr..1ooq 19Eo$:o1E9o oql:c?c6cdo? $$oepcAcvrp$o:c'S I

,{cj$:cnoc.:: Fuel Valve {.sagfsa8c8c,f l\,4echanical E$:co6:}g6p: saEcnoo:2

Electronic q$:co&$d$:q6cooS Qp:ocmE:c,r:co.S o8co,ocBooo:':ScQ{o:cs'

cq:S:qc6cn d8 saEqEocago ExhaustValves & Fuel Purnps 0peration saqc6cQsaEod

Camshaft oc!1oo4c7: High Pressure Fuel Pump o:69m ocv:EoraSocAc{

31

Low Speed Engine, SULZER RTflex Common-rail system
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Comdon roil injktin vrteht otangen tor a VI,clliida hish spee.! engi,e

High Speed Engine, MTU Common+ail system

8er:$Qot': p: qg6sz::c,i:{{EQ eSolE' Common Rail a8c{ Qoo:oo::ooSrr
d88ro:pQ oSoqcn qqE{E:5nflQ Fuel Valves oq{.cS6poepc6oEoooSrr Fuel
Valves oqcn8c6oloo:2 $ocAcn ocuEdcdo8c'$ oqq:oc)]l Computer moq Firing
0rder saq sacg$cr4oqQ eoco86leSof Signal Qoo:oo:29 Fuel Valve cngQo.-,,p,
oScn oc6{EepqE6q.Combustion Chamber cdcrf oepcrSo<.:Srr sao@5ooo:o:ep:
cn Starting Air System {c.7<5lor<.Srr oE<1E cod6.orc6q?c%i"E$E:ooTgo:$p:
saq$:srqp:ci@:9oqoo:qflclor,.SrrElectronic Control Fuel lnjection Timing r!rrc.7itr
ooo ro:o:qlcrScn o8o::QcccEororoSrr opc6oe6 qlcBcn or goEccApE:of :@6cu:Q
S0LAS Annex Vl -Air pollution requirement oca$ c{c6$or,:E sa8qEocacncgc6Q
Exhaust sao$.,$ SoqEcn Qp:S$o$:oo:$EorcSc,l {c5loroSrr

q;r Delivery Valve { o',-rS, /

l\ i lE old model oq{ GE saoo-trg:qp:9c o:6eo8Q Helix control pump

9r<5loEQ sa8o6 saQE:orE9$6clcoo5rr ocgc69cc.:6eoEco::o'r:cilrr Non return

cr:o>o:.rcug!:oeorEgc'SdoroSrr q8cDcac:Qsa<5lpDischarge Pipe oc69o

8r:o:oo1p:go:ow:Eco$: oeo:Egcic5lor<-rSrr 6dl o@$ $lqoscn:9o frQ Needle c{
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(") (bJ

Deliwrr ./es (t) r"hoft nnb|Iihe l0 dnat ?t's"tz rnlotdnry

Positive seating o3rqpsa4E.qcoo($ SlqoSo$cdgoorp!: Cavitation EEo-,',|
oo4qElr ooJlorc.sr o:sq.seat i wing @:cd9o annular ring o:61fl6lotSrr oTcn

Piston oo:,r:dp saqSopsp: or:8c6clp.Sq$p d ischa rg e line 9ofld caco$.{ s ha rp

increase @6oodo:<.$rr

- uNd'"o"^'^'' +-i&t r'' '

qprrPuncture Valve { onq:r>ci, V' bo6-'s\ 'r'41 ol''J/ ?''

B&W engine new model ocg{Fuel Pump 9o61flQ,,:o:Eq<5lrr aTcn o${paodlsaQ'9o

orEeoEco: lor<.,S r cgp c,6ocoEo:6g6lp: eaEqE\q$oo$:oS dcu::$ eoc6cgoEg{idlotSrr

saEqEqSQoEEcnsaog6qEqE$E$6r Fuel Oil Leakage System cnAlarmc'r,qEE6E6'

saEcl8c{ qScQc6QsaJlgoSES6r d8<.:Eoo8sao6lc,f q$co$:c6dcu:r Control Air

oepc6cu: pr <-,6oo:Ecrforr:c6ca$tc$.6o:oSrr $[qoScS cr:c{ cp:ogQ dco6:o@t:c{

ocvrc6qc.pc6o:<.:Srro$qpo:: Puncture Valve gacA6gEoqoq@lqoSoSo$ Fuel Pump

m 8r,r,$Q4saop8 o?6cQ cqc;: e8m plqoSo$ c{'-Sco$ Fuel Pump Housing dd

S$cp:ogoSQooSrr

q9r saEclEoq6:6$ eoco&5lor6c,?:c,? SEc6q o|eagcu:o:oS4qEooSc'lo76oc$rr

o8q8oq8cDocu8ilo:6e!4d$cSqcfta8curQea.sl9D- oSEoSQ+d:cnd8 qE6\

Fuel pump roller 4 Cam peak +ogoE.8oscsrE 
"o'i$c6$66loroSrr d8cQq6$Eerlf

c$sa64Special Lever or6gc{ Engine Build€f oqcnoorocorp:to:61' Main Engine

@'oq goFuel pump platform eorp {dco:ec'::oo351ocqfidco'.:Srr
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Win Auno

or{6saEq8oca@oo4 Fuel Pump cd5D.4 dgc$ Fuel pump crosshead o}ocQqosa:E
Sopco::p:o::rAxle oE$:o:orE1flo:oS c7c869n PinorEgo:6o::o:<-'Srrsaoo$o,4d4:
eccentric q6p:o:6cor o:<.:Srrd8 pin cn Fuel pump crosshead iooc6cat:SgfioroSr
68 o8{rop sap8pcuc6c{Eor6p: (180') og$opc6q8 Pin position Sfcp:p:Fuel
pump cfosshead cf oc,pc6o:oSr Roller Q Cam ogc8:go:oroSrr

ggrr VIT en gine {cr::c.rcbn
Va ria ble I n jection Tim i n g cQoSqEo-,:<5irr 6SsaEclEsadpsao::oqgoor8eo8
sacg:p1cor:Q Fuel Pump ocacn Load orfgo:plp: Start of Injection oep End of
lnjection 6l oSrE:cb og<.roSrr
Helix Control Pump 9o gcocnorp!:cn End of Injection caoS8rcD$Ep:o>rrStart of
Injection argccJ Fixed $6o9o-::rr Start of Injectionc&E:cD$Ecrl:EooSqoSoSc{
sa$QsepQ o76oo:cQc,5o::drr ooSqtSc€c{ $Ec,?c6qE AgoqeeSoEo<5lc6cn gco
ooqsaco:rcocA Q$0cpro<-,Srr oco$qpcnc,7c{8c68Qoqrc'Scr1qc:o<.:Sr 8oo:p Sta rt of
Injection cnco$:oqc.6cr1cp:9ooc,]r VIT Fuel Pump 9o Control rod g6oqpE:fiooSrr

;uelJ9. ,9vr qft
d-Jt1"'t"

trr' =*x";*i:11

MAtt:B !. w Jnel put"p vith ratiahl. iptition tn"i"g
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o$ gcn oco$qpc{ oo6gc o7$p:oo gsao::oQ>E:oo:Q oqccAo:6 gcn ooSqoScScf

saodloo:cASQSET $€p6, ca6p: saoEsacor:o$;E:oo:Q$6oroSrr
Valve Control Pump 9o Start of Injection cngcocno:p!:mo@E:cd$Ep:o>:rSuction

valve closing c{ oo$E:rogcc6cr4oopE:$c8$:q16Qo::rr End of Injection o:goo

Fixed $EoEorSrrVlT Fuel Pump gooo:p End of Injectionc5loftE:d$6orl:E Spill

Valve o$ crpc6olcSrr
Common rail system cnoo4 Timing Controlc{ Fuel Pump goog6ol:oc2c6cpu Fuel

Valve {.sagQsaSoS oo:p8:roqcc6o-q@E:{ca6o'::rrComputerized Electronic Control

$E6lcooSrr63oo:2 Start of Injectionocp End of Injection .f 6lc$ccc$o$E:c.lqQ

VIT system $661or<,5rr

gGrrVIT enginesoqQ.orrc>qc6cno:c'!r L4

. lmprove Thermal Efficiency

. Lowers Fuel Consumption

qqr B&W K98 l\.4C engines Fuel Valve Testing sao@E:q8:$6lrr

Main Engine 8$:saEclEocAQSpr:Scn:o6:Q FuelValve Testingc{o<.,:q8Qoog$:c,pd

cl8qoqo.::saEq6ocacn @p,:So:o6:Qc{ o@@ oS@o7roc? @:oqqcQ E$:og:
oqr oc68$E:oqcn ooc8sac'|c,EopE:cboqc.:>r oqa:roc'o:oog flogol:c{dooE
qc6lc8pr of p c$c66lo:<.:Srr
Engine lVakefs Instruction Manual qp:<foo6@QcopQ: co8o:cdcb opcrScA$dlqool
Fuel Valve Checking
1. Pressure testing pump

lf an air supply of 10 bar is not available, working air of seven bar can be
used. Use only hydraulic oil with a viscosity of betvveen 7 and '10cst at 50"C.
For operation of the pressure iesting pump, see the supplier's instructions.
Noiethatthe high-pressure pump should be periodically checked in accordance
with the suDplieas instructiors.

2, Spring housing

Marine Engineering Questions and Answels (Main Engine)
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J.

To ensure that overtightening has nottaken place, check the locking /indicating
pin has not bent or broken off
Setting-up the fuel valve
Place i-he iuel valve in the test rig and secure it with the spring housing and

nuts. Tighten the nuts until the top face of the pressure disc is flush with

the top face of the spring housing Mount the oil pipe between the pressure

testing pumP and the fuel valve.

Pressure testing Procedure
The subseouent items must be followed in the sequence stted ltems 5,7,8

and I are each divided into the following four sub- items
A. Objective B. Procedure C. Acceptance criteria D. Cause of fault'

Flushing and iet control
A. Objeitive - To remove air in the system and check the fuel iel -
B. Procedure - The control handle must be in the OPEN position Slowly

increase the working pressure until straight jets of oil are ejected from

the nozzle holes (no atomization)
C. Acceptance criteria - There is to be a continuous jet of oil through all of

the nozzles.
D. Cause of fault - Dirt in the nozzles holes. The nozzle is not mounted

c0rrecfly.
6. Atomization test

Testing of the atomization of the fuel valve is not considered necessary' as

the ca-pacity of the fuel pump on the engine is substantially larger than the

capacity of the pressure testing pump.

7. Opening pressure
A. Objective - To check the opening pressure
B. Procedure - The control handle is to be in the OPEN position lncrease

the oil pressure until a continuous oil flow can be observed through the

nozzle holes.
C. Acceptance criteria - Check the opening pressure on the pressure gauge'

D. Cause of fault - lf the opening pressure is higher than specified, the

cause may be that wrong type of spring is used- replace the spring 0n

the thrust spindle, if necessary, replace the complete thrust spindle lf

Ililarine Engineedng Questions andAnswers (Main Engine)
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the opening pressure is lower than specified, the cause may be that the
spring has sagged - replace the spring, or add a special thin disc.

Note : lf a spring or a disc has been changed, the pressure testing procedure
of the fuel valve must be repeated from step 4.

8. Sealing test and sliding functions
A. Objective - To check the needle valve seat for tightness and the slide for

correct closing.
B. Procedure - The control handle must be in the OPEN position. Slowly

increase the oil pressure to about 50bar below the opening pressure.
Maintain the built up pressure by moving the control handle into the
CLOSED position. Repeat the procedure two or three times.

C. Acceptance criteria - 0il must not flow from the nozzle holes. The pressure
drops relatively slowly to about 1sbar, after which it drops quickly to 0
(the slide is pressed against the conical seat and opens for circulation
oi l ) .

Note: Oil flows out of the leak oil outlet when the fuel valve is full of oil.
D. Cause of fault

Dl Sealing Test
lf oil flow out of the nozzle holes, the cause is either,
o Defective spindle guide at needle seat, or a sticking spindle. Examine

and /or replace the spindle guide.
. Too quick pressure drop:the clearances ofthe movable pads, both

ofthe spindle guide and ofthe non-return valve, are too large, orthe
seat between the thrust piece/spindle in the spindle guide or thrust
piece/valve slide in the non-return valve are damaged. Examine and/
or replace both the spindle guide and non+eturn valve.

D2 Sliding function
The pressure drops relatively slowly to about '15bar, after which it drops
quickly to 0 (the slide is pressed against the conical seat and opens
for circulation oil). lf a quick pressure drop from 15 to 0 bar cannot be
registered:
. The valve slide is stickino: or

Marine Engineering Questions andAnswers (Main Engine)
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. The vent hole in the thrust piece is blocked

lf so, disassemble and examine the spindle guide' replace if necessary'

L Pressure test, o+ing sealings" 
l" 

-6-Oi..tt. 
- f. erisure that the leak oil (circulating oil) remains in the

closed system.
B. Proceduie - The control handle is to be in the OPEN position'

6. L...ptu*. criteria - close the leak oil outlet with a gasket and plug

screw. Increase the worKlng pressure to about 100 bar' l\'4ove the control

hunOt. to tn. CfOSeD position The built up pressure of about 100 bar

should be maintained
D.Causeoffault- l fo i l leaksoutattheunionnui ' theO-r inglnsidethefuel

valve head is defective and must be replaced'

<2o, Main Engine oo8:oqq$: Unit orEq Fuel systemocm8:ocz:E:ero76cq6cr:rc{

ooSc$d{Eoxbr

o:@:qqEocg { fi E:o7pqs ssqqs\.s3o5o'-Lq$:^"-f ?&'::'f 
a"*'

""iia-""- ""et""*'1?EEsa"3'"3'4'3"6nots:'dq$4 $€''.'7p:+E ^-!31?&q*
qp,.-qE...8n14t16o:6ooEco::61o:tS' ogoc8o:6qc6co s:8qq6\'Hlgh Pressure

Pipe.4-Aq'S,@6qE Pressure 4:4 i$'- -F'q?+-6'?Tf T^'nTn+-d
a-JIq"qq."Bl*?$q$:c{c.:c,5oc'::o6oo6t"*'Ee:SiJl.E6ql'6cDFuel
VaVqoO iuef pump io4 iueieumpControtrodor6Ego@Q$6$E6lo:.:srrControlrod

a-j'-t 66r'braw Card q@$qSpEqc6Spo::c{saococ6saqQ6lc8QooSrr

qgr Fuel Oil \.Engine Inleti'rfl€Viscosity cD ocSocu:c6ctsr

'10-15 cSt S86lo:cSrr

oor B&W MC engine - Fuel Oil i.Engine InletlnfiQ Pressure cn cocSocurc6c6r

7-8 bar G66lo:oSl
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ocrr HFO centrifuge pre heater G%5'ro6q.s2q{$c{ oaoSoco:cBp co::ofocdl

sa$Qq: d$:co::efQ Pre heating temperature 95-gB "C S6t5lor<-,Srr

o.irr l\,4odern Eng ines ocg{.Oil H eate rs oqgosaSEog:sag{$ cn$oc6qc6cn o<.rSocmoSctsr
cz:$6$Ecdcbr
'150'C 

$Edo:oS, Heaterc%9o Fouling E$E$S6$EcDsacac66lrr

opr Good Combustion $6$sao3cf cqQs?qjcfoo3cn :rr:oo3o3r
(a) Viscosity
(b) Atomization
(c) Penetration
(d) Turbulence

o9l Viscosity crlqE:S<jll

Fuel oil viscosity of combustion saqc6op:or:q8 saoq:@:doroSir Atomization
ocmE:Qsacac6 Fuel Valvep floqQeSfl iscosity cr::cycorc6€ sroqsrcco: cgorr:E
Ep!:o9 $ c$clloroS,

ogt Penetration crf 51E:[cilrr
e8g$ocu:oqcn oco{oocpo8r ErocoEgc$6oEr Combustion Chamber ody:
co<-Soc,::cAoo2osaoo:c8aQ::go:QocS{c.::of Penetrationcrlo<516lorSr qmc:oE
saqc,5oqo619ogo:Elcn{oo::dsag$oco:oq\sagoSoc,:orq<_rSrlnjectorcrrqcBcu:e
sa{$pflo9Q sao$ Velocity qoS Combustion Chamber cdgofloqe eao$saoloqqoS
ooTgoqcog!ciloroSrr ocu:EoreScr:: sacaE;9ofl eocu{ ocn:E,ocmE:ocpQ oo:oor
cp:oQ 6lo:o5 dooQ Saooco:Eo6 Combustion Chamber saq6:qp6gc[Eoqc,f
ocpc6ca::o:dp oorp o$EoQc7:l
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o& Atomization c{ 518:$61
ocv>8o:e8crf ocr:c<:SQ o89$ocoeocas6osa:E cicp'orar8 q6ol>c{ Atomizati0n

..|o,5L5l oruS, Nozzle c86gofiQ sao6lc6oo:oo:oco:oq@acdcn cgc8cp:co:E

ocv:Eoo8c,f 8rl>,qp:qp:{ o3$:o9cEc'!cAQsaqc'5e89$oco'oq$Ecgo: qco:c5lrr

e8g$oco:ocg{sagoSocncncr::8:ococEot5lcAcio$:Combustion ChambergDfl€&-lr'+

Fuel Pump q.a.^,rd $:rp:g zroSocmciflcccD {Qsaqlc'9{r Nozzle c885nflQ

sao6lc6\o goSsao::o,5l9o9o$6lo:t,S'

"Sg$n-,no?q.san"Soo:,coroo:-o 
cg<:So3<''S{ sagoc'ac$qo:tSr saogtilo'$$o'"S

.,Jo$,.'$ gofiQn..rgoepo'"co$fi $o""Srr 8:ocv:EQ@$@Qsaq$ lgnition delay

EpQ'cp:or,:S'r S$S$ 8:ocvr8ocSl

'lurbnlenceduc

ro svnl

C0nhustiot
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oq! Turbulence .'? flErEdii

Combustion Chamber cdg:8'ocurE o<51c6cig o$6oE ocu:Eore8{ 8r::,S€

ocod \.oggrp: o$gp,gc'f o5[6lorcS' ococn Scavenge Port cnoE oEcu:Qsa<5lp

coglca$p:o8cw$E: Swirling,oEoo:Ec86QE:\Qogn$$ogolp:9 Piston crown shape

and movement Fuel spray pattern, 4.DTurbulence saodlpocr5oepc6gficilot'S'

cSo<pc6p: o1S$$Q 8:ocv:Eo6lcBcig@EQsaqcA ocoloS ocr::E:ocmE:ogQ c,f6lo:<Srr

Turbulence cD d3c.? $6oo6lo:c$l

oor High Pressure Fuel Pipe $oo6oc6Q SOLAS requirement c{oa6$<5h

Fuel Pump cnoE Fuel Valve c{cp:Q High Pressure Pipe,r,:Jacketed Pipe

Line $6qclooSrr Qc6odc6Qq6 oSocacnoc,So$:cbc{S$$cp:pa 8:oo:sagcp<-:Sfic'l<5lrr

sacaE'Qc6o<Slcf QqEeSoqcn Qc6g6co8@ngcfioqdooSrr dEcnoq Drain Tank

o8c{qo:qooSrr Drain Tank go Alarm System or8eoEco::q61ocSrr

ogrr Fuel Piping {odocf Q SOLAS requirement c,foo6$<5lrr

e8$cBreSo::$$cAeoc6<.'g$rqp'cmSteel orApproved materialE6qdlo<-'Sr Flexible

Pipe c{c,irQqe 1?Q"l\i aterial, Design, Construction cr, oc'S{E<p Administration

co o6oeo: cocr56Q saoqsaco:: fiq6locSrr Fuel Tanks and under static pressure

conditiongofiopqE Steel or Spheroidal Graphite Cast lron c{coc6'5r!o:<'Srr Design

Pressure Tbar+Design Temperature 60'C oo.EE$,oqqEoo4 Ordinary Cast lron

Valve c{c7:$E<ilo:oSrL

gorr Protection of High-Temperature Surfaces,SOLAS requirement c4oc6pdr

saq{$ 220"C s:oocBflcb cil.'SppEqP:.{Fuel System Failure EE<5lcn8:oco:E$EQ
sa%.8 Properly Insulated o76oo:co::q61ocSrr

Pump, Filter, HeateroqcaoE Pressure $eSocacgcBcv:p: Heated Surfaces c%o8(4

ooepc6orl:E @locEcmcg<-,Sg Precauiions o76co::q6locSrr
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6. INDICATOR CARDS

ecr lndicator Cards rro@Qqqcr::cbr

. srEql84lndicated Horse Power (lHP) c{dql8crflr

. Combustion i Compression 9o$6o61'oqQ 8rn:PressuresrcEseclc%4
cSqEcQr

o 8roc.::E.a6,?G6op Combustion process qpecEseG+c4sad$c6qEcr[r
o dc6ocq:c9c6o61l Exhausting +ccosec:EoEcop:8:ocv:Eqp:$:Qocoseocm8:

(s8c6oo:)c{ooSqc64 Scaveng in g sacEsaoqcf sad$dqEc$.. - qdotS'

g;n lnd icator Cards oqToEo:o96cor:oQcErr

Indicator Cards octgo8 sa$:q: e86cn6:9ocno:pQ:cn @p:E$EeoEgoog o96oQ,JlolrlSrL

lndicator Instrument oEooo:o<.,Srrc$sa6oc,fplpEgq6o<$rrlndicator Cocks rr:,q:cf

oEoeo:ocS crf sa6QplpEgocgca6q,5looSrr oqo8qE oEcooScdgo 8$:oEcl8oo'rE:oqq$:

Indicator Ca rd s <u$:qosp qq6o:{gn lndicator Cock ogf o-::{p@1qo:c66loroSrr

ogcc6o:EqcEcn Indicator drive/cam cr, correctly adjusted $EoS6o6oeo:Qdrr

9(c) gDCompression & Expansion Lineo{cmo8qcrlor<lSr qd@:gooQcuo:6g

@6o6locu:c7rrr di1{qE indicator drive/cam c{ {$eoco::99$cn$6lo:r.:Srr

43
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Flg, I Ftg, e

Q(J) crn {$or:9o9$.?:{o-::cf$ogo:oSrrExpansion Line .,r Compression Line i.
saoc5l$oqqE (Z +) $Ep: Indicator drive cf!$q$d(d) Cam c'? o+cc6coc6 d ogeo:rjlrr
Expansion Line cD Compression Line ipsmc8gofioEqE (Z -) @6p: Indicator drive
.4p$q$dr({) Cam ci og;crc6d ogso:6lrr

gprr Indicator Cards cn:o:c{ooE$oqc.:rctsr

Indicator Ca rds oqcn ocoEilcdp @6oolloEQ Pressure qos dfurq$go aoc':Edlsaq8:
<-,6oof m ooSogepof oepc6opllS {o-::qoS <r?016ELEtoB Go6Eot@E:@Edlorc8rr

69rr Indicator Cards ot:Ser{$goo7qgocbrr

. Indicator Cards q?Qsa{$cr:: p6oc6oEQoEcooSpE $6oEdo:.:Srr

. c.nJ,r.n-e9,"?${$ Fullload coEco:rp:ocfcnc.:$: l\,4CR (Maximum Continuous
Ratin g ) sa{Eeoo:E:oqQsa{$@6c:Qc5loluSrr

o saEqE\pao@sao9c{ sad$c6eppr 9cr: (c$) saqE saoEsaco::$ fiEco90o, E6cq
o?dQ sao$saoggoqqco::c6saqc8src':c6oca@E:$Ero9p9cr: saoEon+g$4
ocn$c6$Egocilrr oooco6@6 Indicator Cards <lgcl$:cn Full Load{qo::oroSrr
oqcc6 coE@69o ooJl:cn Ballast Condition 9o Indicator Cards ogo:oS d8
Indicator Cards oqop $E:t4pp: Engine Performanceo? Evaluate cy6co

9$cn$gofi6lrr
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eg' Indicator Diagrams qQc{ qE:$6h

o ooc68ooc5cor4[go ECR (Engine Control Room)cdp Indicator Diagramo?q

@p!Q cB{o:roqr oc6$o'::oq o16eo8co::S:er::6lrr

cthttu t M @ttdtg 'ytm

co{p,1oo4<u$: Indicator Diagram q?q Electronic Portable Equipment flo:<-Srr
d8cdgo ocA{Eopoocbp$1Q ME$ GE oca\data oqcf cop!co::p:o::r p:oo:2
oc,S{Ecp sa8clEoca\so:9o 68c3{o:$ eo.6Q Electronic data connection
boxflo?os Indicator Diagramqc$Qsar5lEquipmentQConnection Box oc6$:r
oprl rldr p:qE d8 Equipment + ECR computer c{{c8eoc,5p:r oc6{Eg
saqcAsacoc6oca{Qoqc'f Print o?6cqc6,i6ldrr Soft cop} <u$:q$6 6lo:oSL
eaqEcnoE sagoScgloq6d Indicator Instrument $g7o::c$ eoc6gp:prJooSl
(c) Indicator diagramoopoEgo Indicator cockc{ g6@6 c7:@6ocv:o5 g$p:

cocks +cQ8:cdgoflQ soots, carbon residues q8:qoe cac6:go:oroEog6t5lrr
(3) Indicator goofo8cor:Q oo{$co c{oSogo<-') sa8qEd[Peak Pressure +

c{c6p!\.co:: o6o so:,i)
(g) Diagram Paper (4 Instrument {.drum o619o orE:o:E:oco:eo$cqosz:E

Qcn6co::61rr
(9) sa6cp:oco:o| 8p: drum c{ca$c'fcfdlrrc,f E:o@E:oco: ooE? og1coT?o

Qp:o::q,! cSQooSr $d Atmosphere Line @66lcooSrr
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Enin indicator

(g) Indicator inshument c{ indicator cock 5no:6soEp: c;ffip cord c{ ind icator

drive g:{cBcQc66lrr
(G) Indicator cockc{gQp:sa6c{og1p6l9osac:Qseo:Q8cfc661rr Power diagram

qco rJc8QooSrr
(q) sa6c{ ogp6lcnp$n Indicator cock c{8c6c,pc66lrr

(o) @pof Indicator drive cnog$1o6c$c6clrr coc6{QcQc6c5l Drum & Paper

co$c':: clc8Qc'oSl Power diagram ic,3cBqc6 cnE:cn8:fiQ ofcP?r

Compression Pressure line qt5lrr $8sa{$5n ocB{Eepo7lEc{ Fuel cutoff

SScBco,q6lcSQo,-,S'

gG' lndicator Cards or Diagrams ooSgEdp$o::c6r

Indicator Cards (00 Diagrams g- dpflr5lorcSrr
(1) Power Diagram
(2) Out of phase Diagram (00 Draw Card
(3) Compression Diagram
(4) Peak (or) Maximum pressure Diagram
(5) Light Spring Diagram

Madne Engineedng Questions and Answefs (llllain Engifle)



lndicator Cards 47

| . ! s d | f u d 9 - .

S.MC Englne6:

For this type ofongine it has been n6c6ss€ry to dstay lhe pojnt ol ignttion to 2-3, atter TDC,
In oroer ro heep $0 preesure ns6, psD . pe. wllh{n the specjfled 35 bar, whlle sti maintalntng
optimum combuslion and thsrebv tow SFOC.

Due tolhisd€lay-ln ignition, thedrsw dtagrem wiltoflen show lwo prsssure p€ak€,
as shown in th€ fgure below,

6c;r Power Diagram eao@E:q8:Scill

I Diagram qQsa<519'r Indicator drumq.[/ovement.D Piston movementd lnphase
$6oqq6locSrr DiagramsaqE:pflQ e81o>cnd8 cyclesacgE:9'rp:o@.6QQ Workdone
cf c{r.:So::pl6loroSrr

T
I

I

T

_l_
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I

I

Diagram gocrcSeaQE:cn:oc.Ssroqocc.::crf c{oSo::$por.:S{o:rc{ 5p,pclouSt
SDiagram olPV Diagram c$o,il51o:oSrr o61Ec$c'5,1p: Vertical Line cnEg,::

Pressure c,| c{cSo::$161o:r.:S L oqfiEp$qip: Horizontal Line c," c?cop! Volume c{
c{oSo:fi16lco<-SrL 8qf,:g6o@E:\.q9c6cm (o) cggdrr q{oo:qEo:$$:orc6cv:ooS'

qg$:qE o:$$:Ep!:cprooSrl

oqepsagc8 (c)9o saEcocB{dc6oo cn(d) Port oq8cEcp:@p:L sao6oEcu:QQ

oco .r:: eocoE:11 saogE:9o oo:Ep: 8o68rlco<-rSrr

sa9c6(c)cnoq(..1)c{ o6oof carrQsa6lp 8c68oEQQ ocooq.{ 8c86p::go:rJcocSrr

do@Q 8r,::cn o:$pQfi $:orAco:p' ogcoElor @$:$p!:$Eq$:3p:ca:rf oca519odl'

Compression Stroke $6rlo:c:5 r

sa9c6(;)p goqQocuocaflQ eocoEdcdc,f eSop:o$:qE:do:t:Sr sag{$cn 8:ocu:EQ

cgocr::o5 ogo.::o@Q eSoca 8:ocv:EgS6gc:p: 8er:cr::qc6o:qc6 sa9o6(p)

w-^iEYv, J--\d4vieJwi

o9c6(p) 9ccl6oo:Ecr:rTDC ogc6oEclpr c;c{ocqlEor{ oorc6Q$eoE:cloos

5looQ8:ocu:Eg ofl$cnfloEoo:2 8s'n: cn sa9c6(q){ (9) @c9o eocAo:c6 oqQoo:c.::c{

oq$E6io:<.Sr
sagoS(9) moE (g)c{cp:Qqp:m Combustion o6lQ Expansion oc6ocBp6ooilblorc{

c{<.:So:fi161o:oSrr
(g).r}oepc,SQseilgDExhaust Valve or Ports.ngQcp,Qsaca.6 ocoESlocaE:9oflQ

o:c6o 99cg sapEc{ cgcAcp:cQ qc6o:qcB8o:cr4:gc:Q saoqsaco::c,f pEoo3Slgo"'
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(g - G - c) {Qcmcucnoo'4 sSo6ooc(d)ocr:saocrr:E:oo3n} ocueaoE} cdogc$

olQScavenging cmcu6)rr
(c) {Qoqcpocpc6or+ Valves or Portso%cn$$8otu8c:@paoqccE Cycle o$9

saoEoo:EQ saa:QS$$6oqpocl'

gor Out of Phase Diagram (00 Draw Card sao@6'q16,S6h

Combustion Process crf oooccqpqp q8:gp:coE:coE::8$E$sao3o5 Out of Phase

D iagram (o r) D raw Ca rd c{o76lo:<-$rr saEclEgofiQ Ind icator D rive c{ 90 " out of phase

eaoqsaco::c{oQ>E:p:9 I ndicator Instrument ffi pc{{o6q6lo<.Sn qgqEpQ:cnoorr

s:o,i[9o Power Card qq$: gp:pdQ sa8saopsao]E:6ldrr

s?Ec E9DfiQ Indicator Drive .{ 90" out of phase saoqsaco:o}oSE:cf oq$EQ

saEqE oqgooo4@pc{ cuc6$Qq6lc,oSrr QQsa<51 Piston TDC oopcBQsa{$c,} Card

(d) ogfi .srcooso:$or$ ocu:.6oepcAorr:6 9$'eop, Qq61"<:S'
I Card o Compressioni Combustion E6opqP:saqE: eocoE6lcigoSsa:: o@E:c6oEg

eaoSsaoE<1p:c{ qE:qE;cuE:coE: Q c8o8crlcr4 oo6poo:dorc:Sr

ggr Compression Diagram

Power Diagram qoc$qcopQ:qoroSrr Drum c{E$:E$:do9$p: qp:co6oco:oca

qcoE!: qoroSrr saoq:@:crr:cn dSsa{$g: Fuel cutoff e8$c6co:{ SEc5lo:"S' I

diagram \ppQcn eocoEdsaqE:go fiQ ComPression Pressure cf .{t:So:pplo:oSrr

coor Peak (or) Maximum Pressure Diagram

Indicator Instrument \@: c{ Indicator d rive 9n o{oEcD qp:ccEoco:oc2 qcop!.q6lo:r-,S'

qcor,$,ozr; Power Card, Draw Card d{.sapQeg:oggcnol Atmosphere Line

(Base Line) c{ qlp:oc6qp: {E:cr|cfqEc,:$, 6Seoco86lq.Maximum Pressure

.{qfl$edor.S'
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cocn Light spring Diaglam
Light Spring Diagram o?Qca.sl Power Cardqoc$d qq<lloroSrr o8co$:ocr:o:rq

<lloroSrrogpQ oo{$ Light Spring op8fi;or6ao8qdoroSr Exhaust{ Scavenge 9o
E X H A U S T
O P E N S

C O M P F T S S I O N

S C A V E l l 6 E
O P € N S

Light spring disgranr

$EooToEQ Ssorqprc{ sacrloS{S:pdo:oSrr sE $6o$oca9o 9"9$4 sae@saoEoq

$Eo9qE :8$E6lor<$rr

co.p Faulty Indicator Diagrams qp:crf 5p:[clr
B&W - MC engine Instruction l\,4anual gocmc6Ec6ors5po::@E:$66loroSr

A T M O S P H E R I C  L I N E
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Fadt Indlcatof Dlag6ms

P&. 1, \ll,/'flotts h dtl't6

Frg. 3. l€rgtr of cotd loo .hott
g.D.C.{art misslng,

Flq. E. Slnng loo $/aak lndtcator p|{|oi
srikEs lop end of itllnd6.,

Plat t061ru0

------- conacl dlagFm
- rtroasur€d dladlbm

Fig. Z LaNkol aatd&bb'{j

FIg. 4. Fltdion la ,|db.W Fffin.
Dtawidgtfrt tllo tfuc|idd. Thk fauf gires a

Flg, €. tndc€itr cock loaldng.
AtDospladc lln6 unlrue.
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co?r Informations from Indicator Diagrams qp:ofqErSdL

Fic.2
Fuelkbctiontooea y.

- Fral p!fip lead too large.

B&W -K98 MC engine Instruction Manual gocmc6qdoo8$co::$E:$66loroSr

- Fuel ,'essll$ too k 1tr.
. Delecti@ tt'd vatre(s).

'Ddtadive tuel p'Jtnp sudkn valve

Exceptionally poor fuel
(bad bhltbn propettjes)

. Fuel p0mp l6ad too li0le.

p low.bdp nomal

AB high ,bul p @ nomral

Fig.3:
Leakages, ittdeased cyl.

- Erhaust vatve seat bakage-

, Low *avenge $essuro,
liNhlg ol exhaugt snd/or

' 

oo*o* affr pr a.e 'ow
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SULZER RTA84 Engine Insturction Manual 9 ocmc6qdo<s8Qcco:6lcor-Srr

l .tprtatlo!olildlotordi.srrnN$d6tapodlrt.!84n.djura4ts

Obglrn shlrbg @rB1 ctltualq l'4uE .!d ro.
Edlt tlidl lCdliiod polnt {3tan otiqjetlon).

ror rereFbd vatuos on c.opreeslon and I6iEN fir-
ir8 presffes for con€s?onding load atd Wcod pl6c ta
f.r to the aial repors ed pedortec. cuwor

Madu|rD nrlnt psrtr! too Di€tt it coFect onPrts'

Iition (sran oI inj@tjor) roo cdrt for thc fuel q?e in

- Ttre cona.rior of tbe iglitjo$ pt $ure nut be cfiiird
ori by sdjsting the FQS io "ninlts" (see 6h*t
5Eo3/r).

A coEcctioD dr rhe rQs d8y orly br eff@tcd if tll clllis
d.rs show the saltc presur dwiarior

MsiEdn trl6e prt$r. too lm.t .oFect.oalB

Foor .oebuei6 - chcak &e Aiel lniedion nddle6 - or
lSniiiotr (stan of iojection) foo latc for the tuel .yPe ln

- Tle coEe4ion of thc ignitiotr Plqlst$ m$t be aried
dr by adjustln! thc IOS to "pl!s" (s.o sncel 58oyl)

- Nozle lip vtn lflEpers.

Coep.cscion 8d Erdath nrh! pre6!!r. l@ l4

- gfL.rive lo8d lq.i th.n as@ed.
- E*b.sst %lve lca$r8.
- ChdlF at prr6sDre too lowj

Ck0n tne tlrbehdgcr qh filler ,nd aii @l€r
(erhaEr sa! pr.soF fto4 iutbdharger oudct too
hrsh).

Ciblsrlo! pregG rd hig!.

- Er8lne dedoa{tcd,
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co9! Planimeter i Diagram Area {E:o'::9c{5p:$dh

Qp$o::Qsaof E: Indicator \.eaoEsao:eof oqepqclrr
Expansion Line ooTgosagc6o:Eg46lrrDiagramsaEc:sa{E:cQc8p:ofE:cp:Qsar5l9o
sao9o6{ saq:9o6 oEo8crllcrqqosa:6$66}o:<Srr saogo6cnoE mq.::saofE: ofE:Q

sa.Slgo ,rc'c$$8o'r: ogd p$:cn $og6loorr dE$:oo9:dloo$rr sacoE:oepE qoco:c69

fi6loorr of&o'::g sao$saq: c8o8cr1cr11oc6$Eoo:6 cQsa6SqE 9$:8qr c7:p: o:$o:
oocn:c{ oo6c5l r

seo{me9: or$$:oca{$l:qc:q1c6<r:: I ndicator diagram i.oqor$6610roSrl
oc8$1q$ - ocu$$8o,:{c8<r19cf saq8o6oeo:6lrr cSp:o::o{ooo$Ec{ {E:p:oE6lrr
goo: saoqp:.1o8cB8o'::fl4 oc?q$:or6?€83 of E:@$qE oco$$8cor? 9 oc?qF:
oEc88o-::pqo,-'S o,!r'

Marine Engineering Questions and Answers {Main Engine}



lndicatorCards

coer Indicated Horse Power qc69c{ 5p:pdh
B&W-MC engines Instruction l\/lanualcb9':Gospcor:Qc?osgq.,5+d,c{qE pclo,Srr

The mean indicated oressure, oi ail' ''l 1c'iLl
pr  =A/LxCs(bar)
A (mm') = area of the indicator diagram as found by planimetering

oco$$8ol:{5pc,lqo::4 diagram \.o{cr>
L(mm) = length ofthe indicator diagram (= atmospheric line).

diagram {seolp!
C (mm/bar) = spring constant (= vertical movement ofthe indicator

stylus(mm) for a l bar pressure rise in the cylinder.)
oo{$ {.cB$:oo co$$:

The mean effective oressure. oe
pe = pi -kl (bar)
k1 = the mean friction loss
The mean friction loss has proved to be practically independent of the engine
load, By experience, k7 has been found to be approx. '1 bar,
k'1 <16:99o6or:o@€ eg:,i1:9or$$: cn: eaEclE\co6:o o:EoEqcb o$$ ooo6a:cB6lcp:rr
pe q$ saqc6 pi cdcnoqklof 1c5qd<.,oS saocapa@1p:saq k1 Q.or$$:cml bar
o$:cr18gofi cloroSrr

The cvlinder constant . k2
k1 is determined by the dimension ofthe engine, and the unit in which the power

is wanted. kl {.o:$$:cnoor2 saEclE\.saof E:saorr$ 6ldc{ oosqE6$c$q6corcd
.,.,;-^,T,.-^q-l-, (,

For power in KW: k2 = 1,30900 x D x S
For power in BHP: k2 = 1,77968 x D x S
D (m) = 5y1;n6.r. Or.rneter ocoE6laisaqE:
S (m) = piston stroke oEoorEer5oqc8

Ivlarine Engineering Questions andAnswers (Main Engine)
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Enqine iype For Power in KW k2 Foe Power in BHP k2

L sOMC 0.5301 0.7208
S sOMC 0.6250 0.8498
s 50r\i c-c 0.6545 0.8899
S 6OMC 1.0801 1.4685
S gOMC.T 3,3802 4.5958
K 98MC-C 3.0172 4.1022

The indicated engine Power, Pi
Pi =kxnxpi n= engine speed (rpm)

The effective engine Power, Pe
Pe = k x n x pe (KW or bhp) n= engine speed (rpm)

n = or68+Esao?E:capsc'c6oa:: sa6c1to5 oc6oo6oq

Due to the friction in the thrust bearing, the shaft power is approx l% less than

the effective engine Power.
ccqE6 ooScr::qEqES6ocSIoo:gc69ralo@Q $'5k5l"t$ saEtlEar5sacAoc'SorE

dl<5lcocB c7. o$:of E$:o$l

Marine Enginee ng Questions and Answers (llllain Engine)
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7. STARTING & REVERSING

coGr ooJrcoo3odlgneaqr$1Q Engine Starting System ocs$dpfi6locdn
(a) Manual Crank

cuc6$c9$o:cdl r c<.$coSq$:cn r16cr::: oqc{ ocm.6o: q c9$o'r:Qpocor 6l<5lE$:Q

saEqEoco:ocg$:Qsacac6cg:6lo:oSrro:oJ::o<jlipSmall life boat engines$rQoqep

9o oca$Edlor<$rr
{b) Electric Starter Motor

ocf cofl B atte ry cn o16o6<;l<;lc{qp: ocoo6ca:oc6c'::Sta rte r m otor c,)

co$tlor<-,Srr c79oog:c3o:8c6oco:oq Pinion ffi:r saEcl8ft Qsa<Sl oc,|ErQ:goflQ

og:r;o:Eo6oco:oo3 Pin ion c{ {cBeocAp: o7$<51 saEclE E ng ine c{coplooc5lcot-rS

ooJ::ot![g: Life boatengine, Small Generator engine, Emergency Generator
engine o%c4 $:Qcf epgo oca.$Ec5locoSr

(c) Hydraulic Starter l\,4otor
coc,5$cAo$ Hand pump c{ sar2:$fi: r-{c6oSco6e8 hydraulic oil c'f 8sa:fiQ

olEc'3 Pressure vessel gogco::c$o5<lo:cSrr 8sa:fi Q rrlcr5oSc,:Ee8oo2c,f

qgc6cQc6qEe8oqcn r{c6o$coEoc6o::d oepc8cr::p:oc5c.::of co$ooci)cocSr

68co$oc69c{ oc,f E:$: o8d oepcEoocm saEqEc{ {:$E:$6c5lo:oSrr ooJ:>odlg:

Emergency generator oqgo orSeoEco::o'r:oq$E6lo:uSn

Ma ne Enginee ng Questions andAnswers (Main Engine)
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(d) Spring Action Starter Motor
EoqEcn pQooc8oo:cd croc.::oreprcrf sao@d,co::6loroSrr sa:rocmE:Q oo{$

(ooc6) c{ o7$$: o:6:cor:<loroSn saEqE$:qEQsa5l oocEc{ $$oo:c$c6 dor<.rSrr
dSooc8 o$p: cp:Q coploo8Xc{ <.:.;pe sa8cl8c{ $:or:6lrr a:ocoorilip E me rgency
generator engine cc?9o orEoEco:c.:: oca$Edo:<jSrr

(e) Air Starting
lVain Engines & Generator Engines oo3.{ $'<p9o qrc5lco<.rSrr ean:qp:q:
saoqgsaqp:q:ogEdrr dl6l@:Q saEqEoqcrf 8o$$ $:gdqc5lorSrr

coqr Engine oqcrf indicator cocks Eo6$, or$g86or:Tu n ring gear $cg$oo> c{:cb Air
kick (Air starting) q6oo49 $rcrrrrr$6c$61cb,
Diesel Engines oq<r:r compression ignition engine $Eoolr 8c86SE:5qQ ocugo
ocuf ore8crf 8:ocu:E$EQ sag{$cf ogcB$crf6lo:oSrr Turning Gear icaelQszSl
ococf $pQ:$p!:S&d Sd6QsaqcB c$sa6Qsa,p{$c{c'q6lrr d8sa9{$qQsaoS.'5{qE
saEqEcm c7 \30% of the normal rated speed c"+€3{sq8o?6lorosrrs:8sa$fu$:dp
q$c{co$:Air kick q69cr:q$E 5lorcS'

coor Main EngineAir Starting System jasaoq@rQeaEcSs{Erqp:{ System saoT8q8g
c,lQqPorEo2 qE:Soorcir

(1)Air storage reservoir or starting air bottle - 8o::$Qococ{ cfoopE$Eoo:
ocr:{: fu)qfldlo$r dcu:eca$oqc6eoAir Cofi pr0ss0I gp:96c36o<.r:or:oor
8o::Sf ocoqp: Com pressed Air c{ saEclE$:$Eq$ soqcB qE:oco{:qp:saq8:
^q^^*t-.^-^t,,,

(2)Automatic Valve - Engine Control c{Starting Position dco::c.pc6oo:s?<51
qE: cr::op!sac$saooqpoSgQproco{:saqE:fi ococ{ eocoEilcn:cr: Cylinder
Coverq8 o:6eoE cc.:: oor Starting Air Valves qp:a8d oepc6ooo$rr

(3) Starting Air Distributor - dcr:r:s6ocoffi11oo: Air distributorsao3Eag:

QE;oco2or: Pilot valvesqp:fl<SloroSrroo:2or8:dcr:::o:: Starting air valveofcp:

llrarine Engineering 0uestions andAnswers (Main Engine)
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s?o3c6 qE:ccD?cD: @6ca: fldlor<-,Srr cpolcr:: cnEE Cam (d) cnE6,ip:odlip
cn6o1c'Sorg!fi doroSrr Cam shaft coE!oc6gooTgocElS: QE:ocu2,n:
orEog:8crn Firing order saof8: saog$cr11saq6 o9E<5lo:oSrr saq6c96Q

QE:oo:2or:cmControl air c,| ccc6{Eep Starting air valve eSdoo:Qp:
dScn: nf gEoodo:cS, .r:rgQQ sacAc6 8w:,SQ ocuoog.rr: ocoEdlsacAE:c{
oEospcBq::dlco<-Srr

(4) Starting Air Valve - eocuEdqg6of E,p oo:2orE:Sor!o! orEop!.8fldlo:osrr
oco{emcu:Q 8o::pfoco (30 bar) cn Starting Control saq6q6Qea<51
3?o? e8cf GTc6cDtE: eocoE6lsacdoEQ saeoEoQsaogsao::9ofloE<5lco<$rr
cn:9p:cm Qg$saof8: { 8c6oqp: Air distributor 9 Control air or Pilot air
cTold.f Firing order saofE: oepc8cu:gcr: gE6lorSrr

Marine Engineering Questions addAnswers {lvlain Engine)
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I

An Start t/atee

SLOW SPEED LARGE MAIN ENGINE STARTING SYSTEI\,I

(-J

?o

t.b '
\\,

A

coer Starting Air Valves oqcT:{q8 o<r:E:oqop ocso$c8{EcD r \,,/

rl::q:${EQ Air starting rail cnog $€qEE{.eoco86lcrf eoo5co::Q ea$:q:

do.l:oo:2orE: Qc6o.'Sp saqcg$ Overheat S6oqoro@Qc3$Ec5lor<-Srr o::

<.rogQsaqcA Combustion chamber cbgofiQ Hot gases oqcno:rc{EoBBcq8:cdci

ospc6oEcQ saEc,p Overheai @Eoqco:6lrr
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ccor Starting Air Valves cqo'r:c,f Engineq6co::op ooSc$E$i{ c3osar8o6,$EcD, /

Ah dishibutor crfcp:Q ococ$E:\,lsolating valve c{Ec8coSrr Starting control c{

Start saogeaco:oorpc Air manifold cbcrf ocooepc6ooooSrr Indicator cock.r?BeB:
ococgcAcv:$E flofioEooSrrocuqc'ScvrQgEE\oor2o:E:do::rcn:oogcl:c,lc8$Eodrr
TG Sp8cor:drr
StaTt oopraco::oo:o::Qsaqc6 Srl:r$Eocu<ry: air manifold or starting rail

cdc'|oqpc6oEocSrr opc6$: qEEof E:{.starting aif valves oqoSco$'oep.6oqS,
eoco8ilc6oEQ sacrfoo:Q oEa,.,Sn Air distributor Q.saoE isolating valve .4
8o6cor:c$c6o':ro@Q ooSoiqEof 9 control air 

"cgo'oo:2c7:r 
Firing order

saog$crloqQ qEEco$: conkol air oqoor2:.p:r8oo:2 ocS sta rting air valve 9 gQoep
sao@Eofiq:r lnd icato r cock gQc$cAqEc.:$: ocuqc6ocurqq:rr ocr:ogc6cr:roroS

{qE SSqqE\.starting air valve c,oicq{o:>d$Er5lorcSrr
saEq8sa@:oqr qEEqp:QsaEqE@:ocggooor2 TDC ogc6oqQqq6oqc{o6:a::

Qpr c8rr15loroSrr Turning Gear gE!p: sao7gl<r{ o6:qo:oQ6lor<.:5rr o6oorEcn
eocoEdlcdgooo:ciQ8:c{ oepc6oEQsa{$dp9o Ports oqcnco$*gEoEooSrr Leakage

<-'o:co',cnco$g$ru,.:S {qE o:8$EQsac6c6<5lrr

cccr Air Starting Valve ocr7oz:o@$o:$E$Eolr

Air Starting Valve c,qo-r:o@Q Starting air line explosion $Eoo$E.lor.:S'

cc;r Starting Air Valves leakages S6qQsao@E:9:c{ 5pr$rjir

o::cn$$p$8c6qoc$sao:, ca$ogo6oco,ca$go Sluggish ActioniSc8cq (d) or:sa{EValve

seat go <fr:cn6oEQsaqc,E ,n:m sa$p!oEc6$EcQ" Leakages S6orcEclcooS'
Sluggish Action @6qoocn o:saq8:9ofiQ oEoo:E (cQ) valve spindle guide c,)

gE"c8oqcQ $6ord<5lorcSrr Overhau led og6p:5lo o::9o pEo::{qEoo:2 C lea rances

oqoco:c6c,lSE<!o:oSrr
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cc?r Reversing {qrrJ)d!
a>GJtr:seEql8o%rs?q:ar$$ Main Engine GqoroE El[$E$crrdcqqdsadpeao::oo3
qp:<5lo:<.:Sr Reversible Engine cQor5liilorc'Srr68o?saEqEGE EEE$E$co$c,lqoo:E
plqSoorSE:of reversing cQoril6lo:oSrr

Ec:coplogoSoo8 o@qq8 ooo sa8qE$ ooJ:rof og5uo: oood o$orc,? o?c6io6
eoc6co::6lorc$rr saEclEco$qE o$cn:cupQcrr:Srr ccoil:cn sao5prf cgo:$.sacac6 o$cmcn

Ec{coc6orsaof8:cop!Qc,f,.,oS{qE l saEcl8Q,coplooSgcncop!r p{cocBorsaopEr
coploo8ocS (Clockwise) r oocmsaoEccr5ocAc{ ogqEo:<.rS{qE o$cmcn EoQcuc6or
6&&E$ srqE: (Anti Clockwise or Counter Clockwise) co$QcQsa8noSrrdSsa<519o
sa8cl8cf EcSlcoc6or oSE:p$ sa{E: cu$oc6oo9o$6t5lorr:Srr
sad;oa:r Four stroke main engine qpsgnco? Gear box dljloroSr gaEq6sa<-'o6oq

cnoE o$cm\pac.'c6oqo@E:Qsar5l5n co$oc69s:{po} oqpqoo:crl Red uction gear
box cQ o r5locgfi6lorSrr
d8 Gear box oqgr co$oo6gsa{pc{ oo;pqoo:oc$ro$cn:5pc{ oSE:E$ E$cDdGoQ
cu$: Eopor:<ilo:oSrrsaEclEcn o@E:p$$$co$$ ocrloo126lrr Scuroo:cBE cn oeofgc6
oo:6lq:oSrr oo6oc.:5cmr sa8qE$ 8o:oo:c66d sao?6cA6QQq6lorosrr oocb\po<51
sao<5lseqoQ>qqE ooc'r:saofl9Eop,qE Ahead cSor5lp:r saogocAc{ qo:q8 Astern
c'[o5[6lorSrr 8o::oca:c66oqpAstern cgo:QsacgcB Reversing Gear 6l<j]cooSn

ccgr Engine o$ErS$[$coplQseo3cB ccosg6qc6o$rE:cbo<.':qcc0r

(1) Fuel Timing oSE:o<,':qcoS
(2) Exhaust Valve Timing c&E:co:q6os
(3) Starting Air Valve Timing o$r8:oo:qotS

ccgr Reversing System or6lc{ 9}or6qqE:Soo:d}
Reversing system oq6ocacnoor2 saEclEor$oao:c6c7r or$oeo:c6QlgEr saofiQ
saqcBoq o<5[qo:p!pe ci$rgoqfi$E<5lorcSrr ilooQ saotjlgoo<s5fico::cd saqlc6 (p)
qp6of oo:2o::o7: cQcf qco o:Egc6@q5n6lrr
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B&W l\4C engine q.Reversing system c{ osac8go gp;co8:$co::<lo:oSrrSEgo
oo.6 oc6@6:cn Manoeuvring Console cD oc$.6@qoo:t6l'
Telegraph .4 AHEAD oo:c$c6q6 ooocn (;g)Double non-return valve .4
oepcAcv:ooSrr (co) 3/2 way valvec,?Eo6oosr Starting air distributor alAir cylinder
c{groc$$6:cnoEp: c;cbcn Pisto n c$ oo<.:Ssag$:c{ca$:ooSr Air distributorcDAhead
Cam odlgoocpc8qoao<-Srr
(co) cacgc8c':cQococr:: $lqoSoS o$ocf c{<u$:3p:oosr (g) Ba ll valve crf$c6p:q8
Fuel pump reversing mechanism i(c?) Air cylinder cd c{oEooS sacdgofiQ Piston

Y
Y3
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c{ ooseag$: c{ca$:ps Fuel cam cdlgoflq Fuel pump i.Roller c{ Ahead Position
dc{ q$:Q co::cQc6ooSr

Starting Air Timing cu$:oSE:p:pr Fuel Timing cu$:o@E:S:Sr Exhaust Valve
Timing dcr4$oo2or<.Srr8oqE9o Exhaust Valve Timing saqc6 Exhaust valve

cam position oSE:Q ocQcT:rr Exhaust valve cam design c{ reversing sacac8
SoQcacBqc6p: Symmetrical shape, special design p1q6oo:co::c.rcSr saEq8c'lr
AH EAD d ireciion saof E:cop!oc6oorE:9E $Ep$Edlo:oS,
sa1Q9opo::oc$ AH EAD ooE:oEcpcnoEASTERN o@6:c,}Qsa<5lTelegraph crf
Positiono@E,q6l"oSr Telegraph c{ASTERN ocxcQc6qEococn(po)Double non-
return valve .{ Gc,p(ScurooSrr (cc) 3/2 way valvec{$c6ooSrrStarting air distributor

\.Air cylinder c,f ooSccc6$6,.no6p: cqodcn Piston c{ gosag$:c{ca$rooSrrAir
distributor cn Astern Cam o<Slgooepc6cp:o<-Srr
(cc) cnogc6cr::Qococr:: pgqoSc$ t-,$oc6c{co$:cp:ooS Fuel pump reversing
mechanism q(c?) Air cylinder cb c{oEoos sacdgoflQ Pistonc{gcsag$:c'}q$,p:
Fuel cam coTgofiQ Fuel pump 6[Rolle r.4 Astern Position .8.f %$:Q or:cQc6o<.,S r
Starting Air Timing <u$:oS8:p:pr Fuel Timing <u$:oSE:p:pr @6cQ sa6clEc{
ASTERN direction seof E: <u$ocA oo:E:9E$Ep$6Jlo:oSr
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ccGr SLOW TURNING {crrcarcbr

Manoeuvring cmcusacAE:saEclEq6co:r{$ 8E6(qo)cocB ocq8cprdsrdlpsaEqEc{

saEg!:q:o:6oo6@$:S$:ocu: o9g!ooQoqEdrr Combustion Chamber cdgc

saqpQoqoepc6 oEpr saSclEcXcAS:9$6odl$E$E:cf cmca<SQSp26co:rQ oEE$66lcocSrr

ccqr Crash stop or Crash manoeuvring {o-::c{q8:pdh

ooo:cn safi$Q oglg,f ocnE:oqopgo saoqooT Emergency reversing Eto?6o'r.4
o5[6]oroSrr
saEcl8c{oo:ogQ oSof$c8c.pcforoS r Engine rpm4revercing o?EolqQoSoo:$ox,Err

d8sa{$pleverc{reversing direction GF&cEcA6lo:c'Srrsafl$} Ahead c{eoc6cu$o9Q

o6oo:EocgooollSta rting Air oo:c$c66lootSrL saE.lEfuupQ<-'o6oEgc{ brake o96c,pc6p,

S$S$q6ose:EcA6c,?c6o-:><ilrr S:qEoo:2 Q9$saof ErsaEq8crf Astern direction +
ooE:cQ q6lp,

ccor Manoeuvrin g og6oEolgo Automatic Valve osaq6co;6c7: cmogEccDr

saEqEo6tgor$p'q$:co6:oco:ocgcip>:o<-rQ Method of emergency controlfor the

auto matic valve .DGco? oor::ofE:goflrJlo:oSr or{saEqEoqgooo:2 d8 o::oEepgo

coc6$caplcQqd,rtQr (valve wheel) otE.oEco:cor: 6lo:<.Srr ooir: gaoEorcAQsrrSlop:

saEqE$,u o16o<r::c6sao g$ dB saoel.o<jlq$:co6eof @prE ococoo>tof 6lor.5t

ccgr Starting & Reversing Mechanism 9ofld interlocks and blocking devices c,?

cc6o<.$c$ 4orco$ rJccc$l

o$:$EQs:o$saoqQoE E:E$E$c\,€cqqQs?oSsaoqoqor:qfi$Qp{g saEqEc,f

ofi :c$ qoroEr op:E:P$co$cQqornE co6eoEco::oo:Q ooSogp!:qp: S66lo:oSrr
Starting interlocks oqo a?i,et8seog sequencescc? oploqlE: s?EqEc{ eSoo:cQ

oqoocEcg8o:JloroSn Reversing SDcDeg: reversing mechanism and gears cc?i.

e$E:cbg sa8saopc'p:oqE: starting airvalve c{ ocuoocpcrSor;:E q6co::p: oEclEc{

wrong direction +ocoElora:E c.:>:$:cmqcSoo:,io:<-Sr
Maine Engineering Questions andAnswers {llllain Engine)
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sa8clES$E:o6l5n9o:$p: qdc{ o:$oooc6cor:Qoqco$:ciS:@6lor<.15rr Blocki n g
devices cc?cr, mechanical, pneumatic, electrical or hydraulic devices oo3

S6$Ec5lco<-'Srrgoo: saoE$o$>qq8 ord6c:oooca5nblocking devices.{ telegraph

$oc6o::6lo:tSrrsa8clEcfAhead order oo:or:Qsa<5lgoAsternoo:E:c,[oq$E6l:X,rr

{saqAstern order oo:co::cdsa5lgoAhead oo:c$oq$E,lc.7: ord1.oq6m Fly wheel
of turning gear a38:co:: Qsa6lsaEqEcf fi :cQoq$Edqr

c..pnAir Starting Line gooc8eoEocoflcD safety divices oqcfo@$c5l*
. Flame Trap
. Non return Valve
. Starting air line drain valve
. Spring loaded safety valve or bursting cap
. Slow turning valve or arrangement
. Turning gear interlock
o Reversing interlock{$6@cloroS'

c..1cr cuc,5o7$$:Q saEqEoco:oo3 ofi :qoc,5Q sao@>E:qE:qp:of oog:o6:c5lrr

ccoJJrot5lgoLife boat engine+ Emergency air compressor Engine dcr::manually
started en gines oq$6orc661o:cSr
sa$:qoc6car (.) QE:fl<5lo:oS , (c) Fuel syste m go@EdQcrrqr E6E! (J cD Compression

9o@6Q pogc$66lor.:Srr
. Fuel system - Air in the fuel system, Dirty fuel filter, water in fuel, blocked

gauzes in ihe fuel tank air pipe.
. Compression - Cylinder head valves leakages, sticking of ptston rings,

maladjustment of decompression lever.
o grocrScnt-Soo?o6q6 Life boat engines 6%?rsr6c?ggp:t51o:oSr Q:oq{

oEco<.Soqoca m dc6oo:Qc6c6oepcBoqo::dp6l 6Soqoqo@0 valves and
piston rings oqgo pcccaccocBqcocu$:p6$6t!o:oSrr
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8. CYLINDER LINER, CYLINDER HEAD

cJJr Linerolqr.rrc5||flE:E6h

Liner {.saqE:,p ococrf 8c86$E:oeocEgc'5<14:cSrr ocu:Emo8{oco saocpc{
8:ocmEodc6ciS6:cr:rco$: Liner saqE:9ooeo:Egc66loroSrrLiner<rrcombustion
ch a m ber q.se8c6seq6r o$q$66lox,Srr

capr or$ooro5QodlXorE!p: Liner ooSgEdpfl<ilocbr

Wet Liner + Dry Liner {p: (;) dpfl6lo:t:SrrCooling water or jacket water i Liner

{cA$cBo8oq99qE Wet Liner crQoffi :r {c6{c6o8oca9ofl c7:@:9o Cyliner block {.
oglo::fioqoloS{qE Dry Liner cQo5[6lo:oSrr a:oJ::ocv:cngocg:Q Main En gines
oq{.Liner oqcr:: Wet Liner oca@6dlo:c:Srr

c;9r Flame or Fire ring {co:cr::c6r
Flame or Fire ring cf Cylinder linersaor5lQ8:po:6eoEocoffi:Combustion chamber i
sa8dsaQ8 of p$E Jo:oSrl ocu:Eore8qp, 8,o<,r,Sor;lc6ciQsa{$p S6od4p0o,oa::
sag {$ cr:rcylinder linero6lgo ocBocpoScr:rc,}ca:qcS$sao3cB$BdlooSrr
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Line r {sao6lQE,9o sa{$ recess $1q6or:p: q8lsaqE:9n fire ring of oqp8oqpEocu:
co$cor:6loroS (loosely fi ts)r saqlQ recess oe:c6og;oqepcr:: c66g:o6oor8q8:
sapQq: oepc6o<$oqep\sao<5loco;9:floqqdocSrr fire ring c{ pQc'r:QeaX{$o@Q
burning and scaling 

"EE$ECE 
Alloy steel+ p1cr76o:Jlo:oSrr

c;gr Liner seal ring cn op8Q9 $6qE ojcc$eocfQsadpoc6 c'r:oq qp: S6{Eooir
Two stroke engines or{9o t{8Qg$EqE dSoqcm scavenge air +seo?6l.Eo3p3
cylinderwall odfoepc6ficp:6lcc'Srbreaking down the lubricating oil film$Eoo6lcroSrr
piston+ liner sro6lgos)9og$9ove rh eat SEoo<locSrr
Trunk type engines 5noo':: r:fEQcoQ oqcm oqpoS{saqpQsaoca: of c8{c6qcE8:
ooril orcSrr saEcl8q8c$c6Qsad bearing pocketc% bearing oil grooves c%cdgo
cr1$i4oqpeScdcnoqcmc6qcicup:roqpogesarEplog8co:rQ Pin, Journal G%q.
qc6p$E?o sa{q ocD:oca pitting@EoocccQr ooScr>q8oqgo corrosion E66oTE!
g$:or:1$:c,| o1E S$ oo<5lor<:Srr oq$oqpeSocpcp:Qmcac6 oc6o8Q:cu:orJc6goq

@6odIS: o9e8{.saqE!saocg:c'l QS:c1o58:9SEoo$Ecloa::oxrS (deg radation of
lubricating oil)rr

c;Gr Liner oq go$EoclQ g$rorrgsedpoo::qp:o| qE:$dh

Normal friction wear - go6{dXo@Q $Eo6[co:oor g$:org (oc6 s:ScBsaQE:
oq{.qcA9cp6 @6:o:6:9r oqpeS oorQgsaoEsacor: o6lQor$,5lcr$rr )
Abrasive wear - g$:qgo@E $6ooTcuroczr g$:eo:g (ecurEordroqpeS'oco
saofl ccpldcaE oc$cu:lsa6o o: SEo gogpQ:qp:r c':o@>oo: easpqp: <5lcw$E:o@Q

S6odl"dlopQrr)
Corrosivewear -ooq:o:@Earsac6oEo::$E:qft:Qc$oo>o:c6o@EcSXo@€

$Eot5[cr:roo: g$:org

c;qr Liner g$:oe:g c1p:qopQeao@EqE:qp:c{ooBS6h

. lvlisalignment of piston or distortion of liner
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<.,6oor8sac$EoQc9$pE r c$EEc c86og@Ee
. Unsuitable material of Liner, Piston & Rings

c.f EEcr oEoorEgQo6oof qE:6Q1ca6"pqE occQocalEoa',crglsadpsao:''{

og:cox$E:
. Incorrect clearances of piston rings

<-,6oo:EqE 6o5@r,qoSeac2osaoo:qpto:$ oc6go6qcf qprsaqE: offi E:

. lmproper grade of cylinder oil ( Low viscosity or Low alkalinity)

ocuE61{p:o5 oo:qEggQ sac6o6o:oS 6loEg saoqsaco:: oc6gdqc'Soo.,S $Qo9QE
. Incorrect cylinder wall temperature

ocoS6l(d) c,pSEo o5$,:1sa9q$qP: 9$.,'$€oc8$rcor:$Egoffi E:

. Contamination of cylinder oil

aocoEds!18:oq8: saSr:oepqp:oepogc6loEoq@E:
. Scavenge airtemperature too low

ocm:oE$rfido>: (cp) saEclEdoEoo:ocool gadt$$Qq$GE'

. lmproperfuel & lncomplete combustion
ooQoqpocoso{psao::c{ 4a@E:r 8:ocu:Eo6lcicig sa[$oo oSEo6ISE:

. Use of low sulphur fuel and highTBN cylinder oil

eorco<odo8gq$:ocz:oc'l8o:o8gQ oe6o:c5 6loEgl$:SQoo: eocoE6lsllEr

qciBEE:
. Engine overload

saEqEc{ oc69o6o$sa:acocB QQp: san:ppoQE:$E:
. lmproper runnlng ln

saEqEsacc6cf sacgro$p crq$oo:Er o,arE,<pq8ca6o oo:E gqp: c'9$cn$p5'

c..;or Liner wear pattern c,f Epdg$:o::X96ofq8:S6h

o6oorE qE o:6eoEco::oa> d6qrqE:ETop ring o\c$6psaqE: sap€q'cQ cptncn

sagc8oEepo$ c$EEc (cf) eoc.:E6lsecaErg$:o::gsaqp:q:$Eo2!rrsa{t5lg$:o::9opQ

orocr5crc6d eoE,ocooco qpQ:a3o:oco$Ecrplrr depcaE lnlet port, Exhaust port

qpsa$:qE g$:o::9 S$9: cv:P$ccPlrr
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(Vihdet lihlr ur Nn m

Cllih.l* tinerfot two-tuke e"sine (Skr.d)

cJer sr@c,5Ga5Edcl?o?E g$:or:1c-rc@Esaqp:eg:$6qc5loc,)rr

. Top ring eis?co.6caE gas pressure saSEdsEEEE:
o o?q:og<P@E$E: (hottest region)
o o$o::9Q sag{$ saE€q,$6nqc.4rrotcB oqpeSsagooSsaog saog$6Lcp:@E:

(c$) qc68:cp:@E:
o sa{c5loqepoospcEqE o6oo:EqE:6 o$ qo5o:qc6 cu::epo[,:E:ctsocqffiE:
. se.6o6n@0 8$,o::gcf 5q$EgoS sapEg:oqep@EogSE: - do@Q@66lorplrr

cqorr Ports oEcporQc6gnco$,oro@Qg$'o::g$Qqdocdr

Exhaust port 4Ec6E: hot gases Go3$c8cp:dlcooS cTdcn oqpeSocac,f burn
out ocoEqpe oo$Ecilort$rr Inlet portc{Eo6E! scavenge air oqo6o>c5loroSrr
cpdcdgocu$: oqog.saEplrlsaqp:dc!o:oSrr rpdmcupl: oqpeSocac{ oos5p:?wash
off plqSdo:<.:Srr dSoqcpoqo:6Qc69c oqpeSqocu:c6gqE!:c,[ g$:or:g$Qq<!o:cS r
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c?c' Liner g$lo):?sllg!rq:$6orn8c8$:c36:qo$ saqc6g:crfoo8Sdh

o sadpsao::ocmE:g$oo:r cc$oqpocr:TBN flc:d @c\rE&AL&oScrlcT:qo$
. B$lo"r?c,? b$Eqdfloo: Vanadium, Chromium, Titan jum sroflco> ogpp:c{

crl8+c$Le66p %E g$.,r$oc:: sa{psaeoSQ ogo&ac?:EfiEn (4) cQ8gcqp6pQE
qE cng6:sago8:s76co::EE: (chrome plated)

o oB 8:oc':rEotjcAcDg ocmEq$ooq$ (Complete combustion) ncv:E-d g0
oo6coc6p: oQoqpocmE:g$G3rr Sc,?e:E& oSsa:: o$o8 gcf og6o:cr1Qp26$E:r
oSorS saq{$c{ ooSgc8qp,5gf sa$ {$$c8$'c86rcor:$E:r ocu8ooaS ocxQo$

{Eo6 9$cn$osa:E {$cor:$6:Fuel timingr $poSo::Fuel valve crf copQ:oqEorcr4
o6coo; c8$:cE6:9 ppor$E: Fuel valve maintenancel

. Acid dew point and Condensatlon of acid.,?o$6o<5[ooq$ Jacket water temperature
c{ co.6oqpaopacor:saq oQoqpo$ sag{$ sapf q:qEc6$:co::@Er

o eocoEdls?p: cylind er oil o<.xQgc{ ooQoqpq: saoqsaco::qE c8$::86:co::SEnr

cp..1 Liner Crack $6oooorsac@r8:qErqprofoo6[cir
. Thermal stress: due to rapid warming up or cooling down ofjacket temperature

o6qEc{ oocn8:8 o:Sgg:$$:SE: s?t{$orEoo:SE: (cp) sa8cl8 q6$:oEcc6
coS$:Sg!: $E:saosa:'5SE:Q1ca6qc5lo$rr qe,44 

"ASE$e. Ef.p6EE:c@cE
@:co:erp!saE<1Eor5 ccgglsa8c8saQE:qp:oca8: (goo:) c$EEcqE thermal stress

$6o6lt5lar$, gE:o@Q c$E9c soc6ci9@6oo$E6lo$rr
. Insufficient cooling

sa8cl8oo:E:qEoqopsaogE: saosa:rig oogocvrc8d E66bd
. Over tightening of cylinder cover nuts

eoc'cEilc$Egcc{ oo6eoEcpcaE o:E:@69 c,pccalcocAqp:cpfi E:
. Effect of scavenge fire

Scaven ge f I re E6G,&@E:e$oEccr5eoc6Qsa$6 c.?E+ecas.c8$es
. Misalignment of liner and piston, excessive worn out

cQEpg$ oEoo:Esa@: sac'pE:o$c6 c!oq$E:rr g$:o::9qp:cg$:$Er
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. lmproper fitting of linercQ8pc{or8o8spo?E cEGqp?qQEE:
o Design fault or material faultS$E:gn:SEr (d) ccglccc: oocmE:@E:
. Loosen tie bolt or foundation chocks cause the hoop stress on liner
o Tie bolt l0 foundation chock qp: oqp8oEo$sacac6 c$EpqE hoop stress

$Eo6lSE:
. Very high injection viscosity
. Fuel valve gcombustion chambers?%E:doEcv:ocz> fuel viscositypQq$:PE:

cqpr ccoobocn8:oEop Liner Crack$Ecr1E cpQd o8$E6locbr

. Jacket water system qE pressure 8rr::oB>E:ctsgqP:o$r o$ocufloqBr air in
the system <.qc65poqSEolorc6o$rr sag{$co$rc$cAcocAcu:o$r

. Scavenge drain gQc,pc6of oqogcrScu:o$r lndicator cock gQc$c6o7pcop!:
^^-t^-ea^.^q,,

. 
"r"6{E"p"?t6o3Eoverload $6op$r exhausttemp & jacket temp orc6ogo$r

. expansion tank %Efoaming $Ec$rr
o 9o6q1c6rr cQEpcio'rcu::r cnc65 cio'nco:: ooqpoE6lrr

cp gr c.f EpcoiosarE cpld @prEcr:rc?osc$E${
. maker co:co?scatitorque wrench or hydraulic tightening tools4o?sea?:Gnod
. Jacket cooling water <{ ooacor:oor sag{$ sacgE: {l$$c8$:d6:cor:cpQ
o eaEqiEo,lsa,i{j$r 8g,::qp:ra::o;:cf ooqpo6oeo:$Qg$sa{E:$6or,'Ec8$:co:c,$
o c.pEEcg$:orgopQsaq8,elo"ql o$:crl8o<Pc6o$ (cp) oc6gc6qcBcoc6ocq5o$

cSog!rr
. ME warming up & warming down coqpEF?8oelrr

cpgr Liner & piston ring erq$oajoo:9o@Qogccr5oc$Qc'rroq$E{Ec5rr

. Two shoke engineoqpblow pass SEgsscavenge fire E6G6loo$E6lo:<.:S
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a

a

Four stroke engine cc??o blow passEEE8 crankcase explosion $EooToo$E
riloroS
c$Eqcooggo sagq$@Ea c$Epcip8:r o6oo:Eci@E:r cQEEcqQ oEooE seizure

EEEE3
qEEor6gq8:eSoogo8Q6lSlooTQsacacA engine power unblanceEBE6!
ozr{qpqpeoqE: turbocharger surging S6ooT@E:

cp& Liner g$,o:'9of E:a::gof qE:!<ir

oEoor8c{ogc8p, sa@:o::pfi 5c8$:c86:9p1o$sa51{E: c$eEcc{ {E:c.r:q,jlo$rr
ofE:oz: qflc>$ or$$:qp,cf 9c6cr:rco:,qdlo$rr ,,:oEsa@6g$$E'o7pp: crp8pdg$co::g
sao@saoqof sacn$cE$EccQd opEop8:oz:o$ or$$q$co$, $E:,{p$E6lcc$
saEclEorploeorc,Sq9 ocro::oE! g$:orgcn$oc6q1c6wear lim it saca8: floficopQ:
o6oeo,o,5loa5t

etngits a ciindq linel

{E:ou:epq8 Templaie or Measuring gaugelE Inside micrometer c{saca:S1
dopQrr

Longitudinal direction to engine axis saof8: sao519Q saoEc.6 Fore & Aft

{E:o-::qt5lop}rr

.t"t 
i--
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. Transversal direction to engine axis cn$cu$Sc6saofE, ccoSg$pg: Port &
Starboard {E,orqdc$r

o {E:orrqflo$or$Q;qpc,?$Elo?l$Eq$qploo:og<pqp:qEea[io:6,ofEq6lc$rr
.,DE,4E6ooq$s?o6lc66loo:template or measuring gauge.{c?.e1$6:$661a:pQrr
. seo.u.6gptccdS$:o:rgqpr:$sao6QE:ca8 o68c68c6o<r:cBco::<5la:$ir
o cQEEcqcAgcSEd c86QE:qE moES6oqdcn oEoorEqE,6 sag6 q6oEo$

qoEgc$E saoEsaor:c{ o8{cf Xcfi ooq$ oc8plp: q8rc{ oc:S5p:<5h

cpcl Liner g$:o:rg cn$oo6qc6qp:c{ o@$dr

ou:noplr,$f c$EpeaqE: diameter of liner dctr o2ccd9o5<51o$rr sa{6sa8q8qprca8
o.q% q.reqr Engine Instruction manual 4oo6q$Ero$eocr::Srog:$Ec5lcc$rr

cpo Cylinder Cover or Cylinder Head {ororcdr
qcn: c$EEoc{ sao6li-n6@r:dl@osrr combustion chamber {saoolQE:S6t5lor<:Srr

cggr Cylinder Head goorEo8cor:Q safety devices ocaoSSdh

. lndicatorcock

. Cylinder head safety valve/ relief valve

. Safety cap

. Flame trao

. Thermometer

caorCylinder head overhaul o?6dsr6l.moo3o8oc,5r

. Combustion space ql.6p$Ec,?crack, burning $6oSEooqp@$qo6oeo:<5lrL

. Jacket cooling space of Head se%E:el6oo68cE{oqE8:fiofioEoao:6lrr
o Gasket sa48o+ePqc6gcG8$gcocm8:g$gfiofioEoeoa6lrr
. Cooling water O' rings qp:of o6oeo:pr c$sa8olEcD6lrr
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Distortion gqc6oE9qp:fiofiooqp@$6lrr
sac6o@E:oq r:ocr:fl<5lcn dye penetrant $$o616lrrHydraulic test (7bar)$Eco$r
s,oBEE:r ci6&, cp8q$E,flofloB6lrr
Pocket & apertures cp:c{ ooqpc{qE:p:r c,fsa6oc$ o{Ep!oo:Eo::oo:6lrr

cgcl Cylinder head safety valve/ relief valve {crrcrrcc'ir

eocuE6lsacaE:9o saog$saoj1 8ro:qp:c.l:c{ cacaoSQsacac6$6dlor<$rr ocoEdlsaqE:

Q9$ saca6cgEoqQ 8orrcoc6..p - go'i {c,::QqE dEor:gQp:8orec{ oopqcQcB<5lo:cSrr

c9;rr Manoeuvring period 9o oeq6o3:o:: safety valvegQcrtvt6@9c6l

. Incomplete combustion (remaining fuel in combustion chamber)

. Fuel valve dribbling

. Incorrect timing of fuel pump

. Fuel lever moved too far

. Incorrect governor setting

75
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c9?! occ5cGcr:E:o+ol oeq6dro:: safety valve gQo-rrrrro@$cDrr

. Incorrectfuel pumptiming

. Safety valve seat worn out or foreign subjects on valve seat

. Safety valve spring broken

. Incorrect camshaft timing, chaing breakage or governor fault in heavy sea

c99rr Safety valve oo:E:oEopgf qEc.r:o75ccOr
. Inform bridge & reduce engine speed
. Cut out fuel to concerned unit
. Rotate the safety valve's spindle until leakage stops
gc8qc6rr eocAgQoqolE sa3Qsaoqqop!g0 oeo6c8:o: crl cts6lrr

cagr Heavyfueloil n:QeaEq8oqsaqcficgroc$Cylinder oilcfogqoSq8ooSsrqc6oqcf
sm$5p:ogpc6r

. To minimize frictional wear and lubricate pistons and liners

. To sustain good viscosity even at highest temperature

. To form effective gas seallng in conjunction with rings

. To burn cleanly without any deposits as possible to prevent RZD. lts sludge
should be soft and removed without difficulty.

. To provide adequate alkalinity and neutralize effectively the corrosive effects
of poor fuels. (TBN 70-80)

. To provide adequate spreadibility to distribute oil in cylinder.

. Detergency/Dispersancy properties.

. Oxidation stability

. Corrosion resistance
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cac' Cylinder Lubricators qp:sao@r8: secrqp:518:S6h

77

eacoc'Sgooo6$co:,o'r: HANS JENSEN eocr:EdqoQocno':: $E6lor,.,Srr B&W
MC egines sa{9oc;:cilorSrr Mechanical Lubricator SE6lo:tSrr eaEq8 Camshaft
gor6eof cu$oc6g rr::c{qdloroSrr
P04 = a float valve P10 = double pressure valve
P05 = level glass P11 = double suction valve
P06 = pump block P12 = pump piston
P07 = container P13 = cam shaft
P08 = non-return valve P20 = ball
P09 = ball control olass
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.,\

saaT:Qpv:o:: c{ oqpdlo:oSrr

eroo5oo6p<5lQop! SULZER saEcl8qEsacT:Sporlubricator ooE?E6,jlodl
gE:oqE ol doo:Q gp oorcBd sa{E:S6<5lccpQt
Pressurized system oil + Lubricator c{ sag6q8oodoecSrr Electronically
contlolled solenoid valve c{sac7:ppo:oSrr B&W new model enginesocagoco$:
aacoc6dog6$oEqQ Alpha cylinder lubricatlon system {or.4c&6lc6

E€ciDn|cdny contrltl.d Florlbh nmhg ol lulf o[ In ecdo.

ooco8dlsll8:cS cylind er oil cn q u ill o16oEcorQo;gcnb eoco85lsacaE:cf oE6lorc'5rr

11$ oo:oboqepgo o8q$:S: e8cc6$E6lo:oSrr

Quill $ooaQoEep5noqpeSEpQ:Qsoqc6 g$:o::gqp:p: quill { $:Qogepgooor2 oqpoS
ogocurc6Q saqc6 g$:or:9g$o:<.rSrr d:ilo@Q quill oo?\.@: cqEEcqc8gcp8go

"$pg:Q 
o6lEcQ.6 g$:o:qdpoq $Eodkoanof o6[do:crSn

m
Lll

L!!o oll d6ttlMloD hto Lub6 oil dLrribnbn
PbbriigPddcrio h.lorPkonro
bbiFlopiron,nti &M6i.lo@rp€rrol

c9c1Clover leaf pattern {drc:rc\5r
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Cynnder
Clover l@ve

Wear

g$:o:gq$:cr::lnadequate cylinder lubrication, Combustion products i cylinder
oil TBN dsaodlgopcp!6lo:oSrr

cgor Cylinder liner go e8co6:o@E: grooves orsao3cr5 co::qcrrc6r

Cylinder linergogrooves ocappg8o<.xcor:QsaqcfieocoEd{p:o:quill$oo:QoE<p
c{cad:E$+c6pc6fl,5loroSr clover leaf pattern g$:o::g{pc{ oopql6loroSrr

Worklng Prlnciple
r Now lubricatrr pump
r Eloctronically controlled iiming wilh tull

flexibility of timing point
r Eleclronically controlled leed rale
r Oil distribution by a series ol compact jets,

no atomizalion. no loss ol oil in scavengs air
l Precise dosage even for low feed rates
r Rsliable oil quills (simple non feturn valves)
, Control of lubdcating system lully integrated

in RT-flex controlsystem WECS S520
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6looQ olccAQElsaEqEgp:poo4 eocoE6lcQEfc5'r g rooves Gqodlco'rclq! quillcDG+

Soo:QQ6o$6:cp:6lor<.rSrr0iljets saog$ eocuEil$.i1c{ o$:c.|c6dlo:oSlsaoc6<lQ9o

oo8pcor:<ilo:c:SrL

cggr Bleed test {cr::o:cbr
eocu8ilqqEor6cg:c{ overhaul o?6Qsr6l?o lubricator quill oqcnoE eoco86l{pr

oq Q9$sa{E:qc6ffiE:flofir quill oq8cA o8o8 o5:o6oEoo:c.::c'f o5ftlo:oErr

cgor Cylinder lubrication qp:qEcm$E$EcBrr

. Ring grooves cc?g6oc6c,.,S Ring zone deposites oqqp:ooS
o Ring o%o{Foo$EotS
o Sealing effect qcBooS blow by SE$EoroS
. Scavenge space el6oc6oosr scavenge fire pEQ p:o:$oo$Eor.:S
. Combustion process cfco$: c8Qc6gfio:oS
. Exhaust +turbocharging system ocago cog!:g6oc8c,cS

cAcrr Cylinder lubrication +qEc'r@6$EcsorcBL
o crlEqr $ qE:6 oqg$:o::9qp:ooS
o oqgcgcAp,sagq$Qo"A"6 microseizure E6$EoroS
. eo.'SE qp'.orqE{EEc} o6oor8ocap@:cnrQ<1c68:9oq$E$EoroS

ca;rrCylinder liner oeEoT: c.5Q saEsaopc{ sa@E:qEr qE:pcir

c$Ep o$p6o8 oeo:Egc6qo$saqc8qp: Before liner removing
o lmmobilization permit request to port authority and inform head office

cco Jl:o golp: p6oo:8,$E$E: "fi 
cp,{oo.{ oc5{89 e86cn6:c{ o:EQ SQno:;rE,

qooSr 88,i1:q6cf co2!: sao@>E:@:qooS
. Vessel in upright position ooJ::cr| co$oo6ogoo:E co::qo<-S
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Chansins u p6tun

. Lifting gear and special tools checked and ready to use. san:p1o<$ @pr
{$:oocu:c8 ool>oca} saq:c8fuuroqc{ o6oeo:p:r san:$1$ saoEoQ$Eco:'qooE

. Allspares are checked and prepare to use ready. (9sr6c,($ ocBo6yog$:oog

flofl @p:E5pogco::$ sac2:[1QsaeoEccf pEco::qooE
. E/R personnels grouped for assigned jobs, such as , cylinder head group

and Crankcae group, etc. oc,5a$:o$co6:oo?.4 E6gip: sao76o'r:o$ocg
qo::o<.S r g,..,c': ordffi saodlpE: aocuEdcnc$E$pEQr orqlp{ cn$6:oo26odcnoE
cnoepEocASc{SpDQ saofi cc@$ o,1,

c,pEgc $p6oEop Removing the liner
. Drain Cooling water from cylinder jacket
. All lubricator quills removed from liner.
. Cylinder cover, piston and stuffing box removed as per instruction book.
. Cover the piston rod siufflng box seating with special cover.
. Liner calibration should be taken if it is to be reused.
. Position of liner properly marked on the engine frame.
. Cooling water connections to cylinder head removed.
. Liner withdrawing tools attached to liner as per instruction manual.
. Liner is drawn out carefully and slowly by means of overhead crane.
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Chatsiry n .rlindu ti"er

c,?E9cEF0"6.oEEE: Refitting
. Old linerto be cleaned thoroughly, ifyou want to reuse. Using a grind machine,

remove the wear ridges at the top and bottom of the cylinder liner (where
the piston rings reverse direction), so that a smooth transition is formed.

o Landing surface of quills checked for damage and carbon deposits on oil
holes should be cleaned.

o Rubber seal rings'grooves cleaned with care.
. Inside jacket surface cleaned and painted with anti corrosive paint.
. if you want to change new liner, .it must be measured and cleaned before

fltting.
. New liner is to be lowered down into positron without sealing rings to ensure

correct size. lf it is satisfied, Iiner can be fitted in position with seal r;ngs.
. Apply a little lubricating oil on ihe seal rings and coat the joint surfaces with

permatex or a similar sealing compound.
. Rubber sealing rings should grip firmly around liner.
.  In caseof newl iner,  newpiston r ingsmusibeused.
. Air bleed should be done from cylinder lubrication system.
. All running in procedures to be carried outas per maker's instruction.

*l,r

W
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9. PISTON, PISTON RINGS, STUFFING BOX

cA?' Function of Piston c,fo@S<5h

Combustion chamber q.s?8o6srQ8:o16gsaSEooo:Egc6dloroSrr Combustion
chambergo$6o6kv:Q 6k5lcf oEoorEocpE piston rod cg$gc6o:E:oepE connecting
rod 9o6oQ cn$6:gp crankshaft c{ Qoofi:cu$oo5oo6lo:oS'r

cagrTwo stroke engine & four stroke engine pistons igp:.,? cc8fidlr

83
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egg' oEoorEqpdd8EE: (piston crown) o? s?dp con cave (d) sair convex [p76or:orr
:aro@Qo3r

c,6oo:Ec86Q8:qc6gcS8 c{ p8pl flatcqo8cb concave or convex EFg6co:Q saqc6
combustion pressure c{self support$&5lorc8rrfatigue skess.{c,:$:oqpqdorSr

cgGr Four stroke engines co3(p oEo@EoorcrS{6:o} qp!:E$:qqalcor:€ (trunk)
c'Qo6lQ saEcEopE:<r:rorsaogc,5cbr

.9<r, cross head ddoorEgc'561o:oS'rc2$qc6o:E:oepE{angularity o@$$6ocfcu:Q

q$:rl:: thrust of eoc.:Edlc$Eqc eSof Qoo:<5loroSrr

cAcp ord;o6oorEoo3gr o5oorEoc6,rc6co6l!o{ sadpsao::oqd ocgp3E:o:51
cop!cor:orc8cooSr orc'Qoa5[cir u:rooScScbr

c7.rf wear fings or rubbing bands c$oSliioroSrrqp:oo>or:SQ bronze alloY

$6prrHeavy fuel c7:QsaEqEoqgooor2 steel or special cast iron c7:ord6lorcSrr
c7c{o:6eoEqQqglgosqlc6 9Eq1:{dlo"os, (c) (dc6gs-,r:q$:Q qlc,SgcSEo:E1
sa$Eco$oo:o:,$E (..1) goEQ oEocoE{saocilQ8:oo:$ti1oq c{ c'}Egc{.sac96o$Q

q1c69cpE ioc8ooE cmquSo",o>'$E, d$66lox,Srr

cgo',rEoor6{ ocu86l@r9o fiQ @:qc8sacpsaooror$$rqp:crf o@$<5h

Diametrical clearances between oiston and cvlinder liner
Crosshead lvpe engine

(a) Two stroke cycle engine
Piston clearance in cylinder bore = 0.2% of cylinder bore
(b) Four stroke cycle engine
Piston clearance in cylinder bore = 0,1% of cylinder bore
Note:These figures may be increased when wear rings are fitted.

Trunk oiston engines
(a) Cast iron piston
Piston clearance in cylinder bore= 0.4-0.5% of cylinder bore (upper part)
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= 0.1-0.125% of cylinder bore (skirt top)
= 0.075 %of cylinder bore (skirt bottom)

(b) Aluminium alloy piston
Piston clearance in cylinder bore = 0,8-1% of cylinder bore (upper part)

= 0.3-0.375% of cytinder bore (skirt top)
= 0.15 %of cylinder bore (skirt bottom)

sacoc6 otrS$dl saqc6sacoc6qpopQ s:EqE sl1p:gqE oqgox8oa:r saqc6ococrSg:

$Edloplrror$$: ci@:99:c:$ sa8q8qp:cod: fl$E 
jl3rdn cddo6$Eco engine

buildels recommendations qp:of saoc'c:co:oaorEgc6q$oo,?.ilg{l

cAgr oEoo:Eo86QE: sacBq$E,r ocmEo3lE qSEr sao@E:g:crf o@$<5lr

oEoo:E o86QE:9o$6oc\zfl Q sec6o@E:rnqp,oc::rr:'$f @oS Qa:gp$SEp:
oroc6pooS So:: Q saqc,Soqcdcn o:E g gc@r0E6dlorosrr
. Unsuitable material ooQooq,Soo: ogpa{psao::saq:Qp::@E:
. Excessive scale on cooling space srGsa:i5o+6cqqp:a;o:ccp! oqepqp:q8

saE$s4E<1p: orEol$9<1p:cg$:oq@E:
. Cavitation erosiono6oorEqlc6gcE8caEsa{pg:S6co$E:
. High coolant temperature s?car:.i,ol6oqoSsa9{$pEoEpE:
. High water content in fuel ocv:Eo:eSsrqE:oqdoEg4$:,1p:eE@6:
. Poor atomization eSsag$oco:qp:S6osarEoeoEgciepqE o::qp!:oESE:
. Local impingement@11q,.,So:908o$oEgor6gdsa$or6:cv:ogc6c89$og$E:
. Late and incomplete combustion oSGo{{$oEcc6crlEE:g8ocu:Eo:$sacp$og:

ocv:EqprgoffiE:

cGor o6oor8o86QE:ocu:Eq16:9$6op$c,f oo3fi oilE o$doeo:E gc6c$c,f $:$<5h
osa:c66lsaqcAqp:crf oEoaodlrr
o ocu:EooSolE Fuel system

Fuel timing, Fuel oil temperature, Purification of Fuel oil, Type of fuel oil,
Maintenance of fuel valve and fuel pump according to maker instruction
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o o$Qoo6:oao:EolEErOverload
Overload or overtorque during bad weather

. saogr,ou,"re9r+6c8ogc6goffiE: Lowering of cooling effect
Cooling passages, deposit underpiston crown, cooling medium is maintained
in order or not

o ocoo<.':Q9;$:oq$E: Lack of air
dirty scavenge air system and exhaust gas system

cGcr Piston seizures S6oglerc@E:9p:cf oo6$6lr
. Blocked coolant supply to piston

<-rEoo:Esaosal.ioEEd:go:co$saqp!oS<u6:o@E:6d{og$E:
. Faulty fuelvalve

$1qoSo:: ocmE:go saq6cq6@t:
. Faulty fuel timing

ocu:Eo:e8o<-r:QccpQ olEoE 9o:oqSE:
. Ring damage

..4^-a^A.r..,l.e.J:4"

. Inadequate Cylinder iubrication
ocuEdc$Egcsar* oqpdoo:Qo$ocnco,.,o7ocv:c6$E:

cG;r Piston overhaul o96p:opc5 pressure test ELcy6ic,? flE:Ed'
oEoo8c{ SpES: saq8:saSE cc$q8:oq. ooqpca6dlrr cr}sa6oo: {qE:6qp:of
c0,5lrr {o:ocr::c8 S1q6p:oqcc6 c'f c6o$cu6 q6qp:o} o16o:cr1 cco69c6 8ra:;
saof E: orE:@6,Jrr oEoor8c{ ococ6oo:E:ooTc$c$qp: oEoo:EoepEfi o8c$Erqp:9
e8q{coo$eac8 a8$$clrr
ooqp$lq6o::oo: test flange c{ oEoorEoeB69: ocEeoEc5lrr of c,Eo$ccoE
<-,$o:6eoEp:opc6ocoq16lrr,:fc6o$cu6oqc6qpo?Edc$d:q6:B06lrrsacg6q6oEop

ficc$8ro:cocB c.9 o c8(,1) A$@r:co.ro$ 8o::c8 SQorE<lr sa{6l8ra:;qE
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Piston, Piston Rings, Stufting Box

coEE6o$or:p:rpiston crown & piston skirt, piston skirt & piston rod saaocrSg:g
e8,r$@E:fi ofi crf o6oeodlrr

87
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cG?'water cooled and oil cooled piston oqEqEqd$,p:q1c6r1p:of oo6pt5lr

Oil cooled piston Water cooled piston
More oil required for cooling sys:,
costly

No cost of water

Low soecific heat, heat transfer low High specifice heat, heat transfer
hiqh

No risk of contamination, same oil Risk ofwater contamination in L0

No extra pump and pipes required Exha pump and pipes required
Carbon deposib at high temperatureNo chance of deposit if water

treatment keep in order
No hardness scaie formation in the
svs.

Hardness scale may occur

cGgr oSoor8o:6q:of $p6orro$c$op$eaEo6sa{E .1p,c,f o6oo,c$q$'

. Piston crown
oEoorEcS6QE:o3E oco8q6:9fiofl sac6ci9flcft oo:$61qp:gf q6:6saqlEqp;fi
g$:o:agsaoEsaco::qp:crf oEoeo:6lrr

. Piston rings & grooves

o6oo16qE:6qpaof oc6{Eep qE:6s>q}f 9:sao3E:coE!p: oc69c6 @r:cgc8
saqosaoo:,1p: oc6gc6qc6saq8; flofic{cop!:ocm8:r qE:6 gQ qE:6saq}$dsa::
o:E9qE:8o5 g$:o::gseoEsaco:c{ cu$:ocmEa o6oeo,,jlrr

o Piston skirt & side wall
oEoof oercBo$QE,9E $,ipp:c?E $6od;q3rp! g$'o::9 saoEsacolcf c':$,ocm8a
sa gq$ocv:E qp: gfi ofi crf c'c$:ocmE:o6o o:rlrr

. Cooling passages
o6oof saqE:QE:fi saosa:,iogEsaqpQ cp:epco6:o@E:qp:o3E saE$sag8g:r

{pqp:floql8o6dol$E:fiofi o6oo:dlrr c$sa6ocQ o$518:oqqE6}rr
. Locking arrangements
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1 )

2t

3)

4t

5)

7)

89

oEoorEo6SQE:gQ oe:cAQErr o6oorEosarcBQE:gQ oEoo:EocBSd sa@efi
saeo.6qp'r,-{.6o$,cuEq6qp: hydraulic nuts. O rings {oisaoQoot+QgE:dcaA
o.:6oEcco:oc:: locking arrangement <p:c{ @p$pEoeo:6lrr

Dl.trlount tho shsll coye€ on lhe
€v€r€o si. box€s, and cl6an tne

wh6. the pi6ton hEs b€6n brn€d
bdd rhe rev6l ol th€ .c3v€.se
Ek poda, lnsp€cl iho cylind€r liner
wglls 6nd lho piston crom,

A Unabb m'rr!. 6xed to a lele,
scoplc rcd en be ls€d a3 1116-

u3e a pow..tul l{ghl sou@ tor

Inorderro hspecl a la|g.r 6Ea of
lhe cyllnd€r llner and pisroo, ll is
€xp€diant to €nl€r the scaveng6
an r€Flvd and nake obsorya.
!on. trom rh€ "qhau5t eld.',
ahis shoqld b. dono eve.y dm€
lhe aludge l3 cloan€d olt trcm ih€
a@v€ng6 alr rd€lvor and box,

wh{16 th6 ptston |3 peslng lh€
6qavonge air port, Bxamtn€ |ne
Plston @wn, the dng., and ln€

In order to b€ abts to .or€cty ob-
a6tus tho run.lng surla€s of tho
plnion .ings, orean them wl{h 6

chsck rh6 t€e movem€ntand lhe
i€nslon ot lhe plslon rlngs, by
pEsring th€o wilh r wooden

WtEn the pislon has b65n llrned
qprards p€st the scav€ng€ air
porls, lasp€ct th6 plsio. rcd,

Note dwn the resulre on Plale
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I

\ ,..
\ , /

J i 
roerand'

I t l - .( l tW'

I

:

I

)

I

I

c
BU
LO

Slliotactory
Catboo D€posil
8!rnln0
L€€kag6 Oll

Salishctory (no d€posib)
Lighl ca6on deposil
Exc€€siv€ ca6on deposit
Thick ca6on deposil wom bdght
bv rubblno ao6in€t cvl. iiner

BO
BN
SP
M
coL

&oken, opFosil€ dng gap
Brok€n, n€r dng gap
Brok€n in sevedl pieces
EnljtEly mksing
CollrDsed

SL

tBl

Slugglsh in groov€
sliddng
Bl€ck runnihg slfaco, ovsrall
Black runnino slfac€. barilv

M'Z
oz

co
CL
TIB

Cleah, smooih

(abm6ive ipadicles)
Micro Sdarcs in spols (lo€al)
Micro Sglarres, all ov€r
Micro S€izur6s sill activli
Old (n€a y r€cover€d) l\rz
Wgd ddges n6ar botlom
Cofiolion

Rlno6 sham.odood ToD/Bot

o
D
DD
BO

Oil ilm nornsl

Too dry

Blac* oil

6.-ffflf0

A doi (.) Blways moa|]s that the inspecled condition is salisfaclory, e.g. small deposlls, no
loakage, no breakages, no stickjng, cloan smooth sudace, normal oil film, elc. How€ver, lhis
shallbe rcclrdsd ln orderlo show that the condilion has beon noted.
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PisloD, Piston Rings, Stuffing Box

cGgr c$Epor o6oo18 gE o6oorE q8r8qpro5saofisaoy{ ccc:ooq6or:o$ sa{$opsro38:
o$doEoeor6locbr

B&W eninge instruction manual qE o<s6pco::oa:o Ep!:co6:c{oo>c6qE
o:ESo::<5la:$rr orqc6gcq qE 6lfroorQc{@$<!lrr
Engine frame dcamshaft c2E floo: Inspection covers cf g$p: oEo eo:$E:$E6lop!rr
. Piston .rf BDC a[sa$,eQ'd qp:oqcc6 liner dsao6saoE qQ piston crown

saoSsaoEcrf oEoeo:6lc:$rr
. seEciJEc,?turning gear EqcaeqE: pistons op!scavenge ports $o6oqop piston

rings, the ring lands, piston skirtsdcf o6oeo:r5lcc$r Piston ringsogolp:$E$&$,ofl

[$cn$sa::fi c,flc{ o$o:aoqpE:orElSQ 8q$:S:o6:$E<5la:$n
. srEqEsnTDCclc6dE$qr$sp pistons o$scavenge ports c{ $c8p:opc6

piston rod te c$EEr+,3psz:c6QE:c{ o6oeo:$E6lo$l
o6o oo:ocafi qpAgpnf oqcBgc go q8o<s6po>:o$saof E: go8aur:or:6lrr

cGGr Piston rings oEoo:EqE:6 q8flqc$ saqc6qprofqE:S<5I

r oo{$c?$:gl::fiqoet ( Spring Action)
. sa1?n@9 cr{us.'$ ao$o$ $: qpQ:qop! (Low coefficient of expansion)
o pEo::oo: sag{$9Q8sa::crf s$eqp!flqo$ (High temp & press resistance)
o g$:o::gcrf ocm8:go 5$Eqe!flqoelr (G00d wear resistance)

cGqr Piston rings oEoorEqE:Sdpooo:o5cc$eao@E,q&qprcf q8:$<5lr

. Rings+e ring grooves B)!flclearances p!eo1@E:

. Cylinder lubrication qocu:o5goffiE:
o Ring gap +e9'otE8,
o c$Epg$:o::9qp:oEpE:
. Piston ring grooves fiq8:6 se{E qc6gc$E g$:o:XqpoESE:
r oEoor8+€ eocoE:5lc.?Elc@:qdiametrical clearances qp:o3$:ogSE:
o Deposits qp,cg$,$: ring grooves sac88pgEoc8oESE:
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. Ring grooves saogS:q8:6oc$ g6p*.rcu$$E$E:
o oo€oc.lFoorogpadpsao::c{sec7:pfiE:
o ocn:E:go or6eo8? oSp6QpE:
o Piston secEE'"€$ alignments go:oE$E:
o Fuel timing o?Eafter burning $Eog$E:
. Radius at top and bottom of exhaust and scavenge ports in cylinder liner

inadequate.
o Wear on the port bars relative to cylinder liner working surface.

cGor o6oorEqE16 dpogo$c{ ooScQcE$Edlocdr

o ooJrcoc':E:ofo0p:@6 stethoscope p0 sr354fosGco"EEdEEB
. Compression card .iEdEE'
o cco:.::q6co::oOinspection holes c{gQPsqE:E4dspring action c{o6:@$pE:

cGgrr oroJ::ooE,oqop q7gEo:Egfl o6oorEgo eaX{$$QorcBcv:o1E cr::og6oc6r

. Bridge & Chief Engineerc{sao@E:@:dooSrsaEclEcuplocBp$:oqpqc5locSrr

$c6o.q.6q6o6c9o6Q8!sr seizure of piston p6oo$Edo:oSr
o c$sa6<gpocrS{Eepo,igE.f .8@c66looSrrc,6oo:Es?odlifl oc;ogc6oEQsagcf

^^-^^,^,4^c.n!',il-,.c.,,

r $6$EqE saEclEc{ $$:$p!:qjE:st(A{$ool?oop:9 q6oE<5lo:oSrr
o q6p,S: qE: turning gear co$c5lrr sa8c18c4.9d6lL Q9fue?q$o<pc6oglsec8

grog* i,6h

cqorrt$oorE saqo3$ooQ sao@E:qE:,1p:of oSp<5h

. Inadeouate circulation of coolant

. Excessive deposits in jacket

. Late injection or fauliy fuel valve

. Poor combustion

Madne Engineering Questions andAnswers (Main Engine)



Piston, Piston Rings, Stuffing Box

. Insufficient air

w\\R\\
,\\$NN}
N
\\\NS

.$$Nt
\(qsr

$*
\s,s*r

"$N"\\

3&,

@l,r

WArr

WAI'"

f74,,

93

. Water in fuel amount is hight

. Faulty piston rings

. Cylinder liner distortion

. Piston misalignment

. Unit over load

cclcr oqo@Er SooSsaErl8oqgo c;:ocr2grcofl€ o6oo18qE:6 sad1:eaor: a$96dp flc6r
(c) o6ooE{c$Egc@:.D gaS leakage 6@6oro5 cr::cg<_rSe o6oo:EqE:5 oqc{

compressi0n rings or pressure fl ng olcS[6loroSrr gp:oo:o::$Q Ramsbottom
type c,f c7rocufl6iorc,5n EcBqE:?cD sq ua re or recta ngu lar QogD+qB: saca8:QE:c{
hammered q6co::6lorSrr

M"'
@,"

@o, rD

W%k,

Variors rypes of piston nnq.
(a) squarc sectioi non pision nnq.
(b) Re.tangular section piston nng.
G) Wedge shaped psiton ring (somdim* refered to s a Keystone lcrion nng).
(d) Rectanqula. section pnton ring Mth inside bevel.
G) Re.tanqtrtarsctjon pistoi ddq with ettipttcalor barret-shaped working lace.
(f) Chtomium ptated bdrefshaped piston nnq wjth ptaring on workinq face,
(g) Piston nn9 with copper or brcnze insertto give rapid bedding jn.
(h) Piston nng wiih chromium plating on workinq iace ano rands.
(i) Rectangular section piston nnq with chromium ptated workinq f.ce,
6) Pnton-nng grooves showinq vanous merhods ofliaving a fittet at rhe bottom of the
inq qroove. The botton sketch shows a groove tora wedgejhaped pnton nnq.
Note. Chronium ptated p*tons nngs are fitted onu in the iop piston-nng qrcove.
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(;) c,fEpor6oopcf srodLDc,Sr osD.6c?c6eqcrf c$c66loqQ Lubricating oil q.

oc':coc{ cE$*cE plpQqqlp$cp:€rE q6Q o6oo:EqE:6oqc{ oil control ring
or scraper ring cSGdl6lorosr

(p) ocuEdg{sao$:o16oqpc,Sgo eocoEi}{1E: Elp$fl fl [$cp:os"rE ca6Q o6oo.>6
qE:6ocac{ oil spreading ring c$o<5[6lo:oSl
srql.caD medium speed or high speed srEqEocag': c7:Q o6oo:EqE:6 oqcr::

EoBq&FaqFdFfllEorc{ o:q169r 6p9o o,s6pcco:6lo:<-,S

cq._;r oEoor8q8:6crr: cpsaq6c.76oqQ <oco8dlcrpEp{.oggpcS oqpccf cu: c:cc$cu:a

oc':c7o1sa::$Qo@qq8 o6ocoEqE:6oqQ.og1o::cn: c7{.cr}Epoc6 $o:6lo:uS'
6de@Q 

"Eoo:EqE:6 
q.ccc6or6:crn Qg1$c5loroSrr p8:qlcr5saoE{ hardened or

chromium plated liner odpsaor:oo3gooo:p c.|8pcn q8:Scoc6Qo:6lorcSrr

- ' lF
. i

f:rE-]cN

{----...-, ---l\\-.J* _S--

i  r r"

r=-
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Piston, Piston Rings, Stuffing Box

cq?t se6qE s?@G<rtoE overhaul qEolE <.rEoorEqE:6 g9oc6oc6p: {E:o:rqc$
saqc,Sqp:crf ors6pdh

(c) qE:6olsacr4oS (Width of ring)

(;) qE:6alsaq(Height of ring)
(p) qE:6oc66 ( Ring GaP)
(9) qE:o96(Ring to grooves)

cqgr Piston rod stuffing box co:eaqc,5or6or:o:rcbr

Scavenge space $ Crankcasec{ QE:@:co::Q diaphragm @:cdcng piston rod

cn gacocAcoo5 o garcrSeoEe$Eoq61o.r<.Srr

(1 ) Scavenge space cdcnocooq Crankcas€ crc,Sooepc6oo:Er
(2) Crankcase cacn seEqEQE$ ocooq Scaven ge space crc6c66pc6ogpE Piston

rod stuffing boxcDcDr:e8: QE:p::o<-,:,5lorSrr

cqgr Piston rod stuffing boxQ.,?oc6p6l

cqGr Piston rod stuffing box.{@p8$'oEoo,epq8oSoeo:qo$ oEepqpr4o06!61'
U0oer most scra0er ring and sealing rings

(a) Veriical clearance between sealing ring section and groove.
(b) Clearance at ring ends (scraper rings)
(c) Total clearance (scraper rings)
(d) Clearance at ring ends (sealing rings)
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96 WinAung

(e) Total clearance (sealing rings)
Lower most scraoer rinqs

(a) Vertical clearance between scraper ring and gr00ve.
(b) Clearance at ring ends
(c) Total clearance.

As a general guide, it is recommended depending on the overhauling intervals
and one's own experience - to replace sealing rings and scraper rings when
the specified clearance values have changed by more than 50%.
Sorino
Check the length of the springs at different loads, Adjust the loads to achieve
the lengths stated in Data. lf the loads necessary are outside the limits stated
in Data, the spring must be discarded.

n
6i o-e Jil
V

ffi\\
Fo-'*
\*k/
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cam Shaft, Crankshaft

10. CAM SHAFT, CRANKSHAFT

e.lcl cDE6fl6 Cam shaft {cr:rco:cbr
cnE6q6cm cn{E:q6 Crankshaft {.cog!<-'o59o::c,f q$:9co$oc8qc5loroSrr
sa{ci cuploo89 c't cn{Erq6cnoq cnE6glEof oepc6oro8 gears (c9.) Chain

97

"*ZXH"ffiF"*
qp:9o:EoQdp:qqqdloroSr cnESqp ooTgocnE6qprcams fl<5loroSrr qE:dcnoor2
saEcrl.6cD:cD86 in let valve cam s36GGoor:cDE6 exha usi va lve ca mr @pcS<-,$cn86
fuel pump cam 4E66lcooS' o8coc6cncnE6 cnoor2 Two shoke engines Gc?9o

o<,|sa6oor2 o<5l,5lcgrrr
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cQor crrq8rfl8 Crankshaft {o::cr:rcdr
c.,6oorE\oc6or;:cf orc6oErogoqp:g (reciprocating motion)c, Crosshead.,?EdE!
Connecting rod ofo<pc6orSr oEcc6ag: Crankshaft cf oepc6cv:p: Crankshaft oo
c,c8cop! co$oo:ogcuo:X Rotating motion sa$6 o@E:oo:oroSrr

.t{^r,fr"'i{;;.
cc26r m{E:q6 orploorc6QooSl6dpfl<5locbrr

orp!oeoc6Q(p) {pfic5loroSrr
(1) Solid forged crankshaft - cn{E:q6o6Eq,of Q{c6p: Qca8:cor:o:d1:tlrr

saEq8sacoS oco:ocggocg:<5lorcSrr

(2) Fully built crankshaft - cn$E:gp{saSc6saQE:oq$Ee (pins, webs, journals)ocac{
c3:S:8 p1o76pr cn{E:gpo:E1S6osa:E sh rin kfits g$:$ o:EeoEcor:co:SEcllorcSrr

(3) Semi built crankshaft - Crank throws $. journals of c3:$:B[1ca6p:
cnfrEq6co6qSEosa:Ejournalsc+6pgo sh rin kfits gpQ:$o:6eo8co:ro-:r $6<!o:c.Sr

coor Shrinkfits {crrrcorc,! r

Cra n k Web ocagosao<lc6fl6lo:oSrr d8sao6lc6{saqE:cn a;cbc,p g8oeQod Cra n k pin

\SaqE co.,9ct,Sdlor.Srr C ra n k Web c{ eagoo:cQcAcSlor<-rSrr ,7oor2 gcr::o:oSr q9ofle
saorJc6\saq8rcnco$: sago@rQ crloScu:6lo:<-rSrr Cran k pin eaqE:oocB <rlcScu:orl:E
sagoo:p:r d8 ea{$go Crank pin c{ o$crpcA6lorosrr s:9q$opp:esadlgo Crank
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cam Shaft, crankshaft

webcDCrank pin c4 &6p:r 8@6p:o6:co::ocQ p6cp:<lo:tSrr dSc,pdpo16eoEor:c{

Shrinkfi ts cQo<Sldo:oSrr

cocrr Crankshaft Def lection c.rc@eo?qorcbl cqoE cr::oo3oEooa SEeoEccQoctsr

Crankshaftca$E:$\c8{{eaq$1Qo8$:qp:theoreticalshaft axis cnoqcuc6oqgofloqQ

oE$:qp'.n ooSocv:.6 oSclogcb {o'r:c{ c3QsaqcA Cran kshaft Deflection qqo.::6lrr

coy Crankshaft Def lection c?oSs?q$Fo?qfDcd!

Q9$saoqsaco::saq{qE Crankshaft Def lection c{ o:E96o:6@6o7oQt5larSr 6looQ

oocbcn o c:oEcoEc.::GflF main bearing cbcQc6Q sarSldpgooo:2 qc6qE: qcc$,iloroS'

main bearing c6o?dqE pf, (coo)@oo:E:p:odsadco6p: Crankshaft Deflection

qqdp:c't:Srr

coq, ooSeaqc6oogcn Crankshaft Deflection saocSl5n@o: oc6oepc69 fl6locbr

ccor::c{oSco$} saEq8{.cuc'3 oo cz>QoQlE:g tem pora ry deformation of the hull

and /or engine saogsacoo,.r: Crankshaft Deflection i.or$$esao6lp s:8m $er
ocfi oepc6dlo:oSrr Hull & engine temporary deformation srcoT?o@@ccc6oepc8ogd

oS:seqcrSoo3 cnoor2
. Loaded condition of the ship - ooJ::o6i9oq$ o:Ecor:QooEoco::
. Engine cold or at service temperature - saEqEcnosa:oqc,::a Q9$saca6q6Q

sag{$9ofioEcr::cu::
o Difiering air/water temperature - ocor ooo:i,oq6oqr o8cooSoq d{.sag{$

oqcm croSocwcicgo$l: gfi ogcccnrr
. Strong sunshine - oEcS8pEeoqo:co:eoQsaqlc6ocaE66locoSrr
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cogr Crankshaft Def lectiono??cf flElGdl'
Crankshaft Deflection gauge or Dial gauge.{Crankwebs oq\@rgn Qp[o::oc$
o$p' Cran kwebs ocg@rcn saqosaoo:c{ ofEro-::dlocoErl cafrE:516c{ c9$cQc6Qsar5l

MITSUBISHI"SULZEF

68 @;saqosaoo:cn o$E:cdoqdoooSrr Crank webs Gcg@):.ns)%Ds)Go:<r,
cn6co:orc:S Qoo:qocp:oroS {orcf Crankshaff defl ection gauge cf ooBE&$Q
c8q6lo:oSrr oSErcDg E$:ocu 516 Cra nkshaft \ooqs:cor:cm ocm8:ococQ gc6qt5looSr
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{E:o-::qo$ sa8saopcn cf oSo}E:orx$cb Cra n k \.saoEsaco:rof B D C dcf p:o:$p:
o9$co::6lrr Dial gauge.'? Connecting rod {sa$:q: sao6soco:s?o q?8cqqQsrcS
c9p!o::<5lrrp:q8 Dial gauge o? pretension slightlyq$:9$:g6co::p:9 or6c$cB6lrr
pqE Dial gauge c{ Zero setting c!6cl}c66h d8c$ c,pgEqE Crankshaftc{ca$oqop9"
sagcocA Qcrl<.rSQ saogsao::o:6gc{ ocpcBQqE Dial gauge$1c6o1p:qc68:$E6looSrr

Crankshaftcf AHEAD cc.,5.'ff'co$p, turning gear+ o9eldln E:qE Qgopco:rcD
90' before TDC, at TDC, 90" after TDC and before BDC oQoEcp n%9"qfle
o:$$:ocgc{ oc6p:9cEco:r<jlrr {E:o.::gcm 9$cn$gflqE opc6q: oc6cDor$Q:tr, nearly
zero Q$ocpc6 ccEdlcooSrr ggo<5lE: (g)oEepgo $1Q {E:o::p: or$$:ocacf 9c6coo:qtilooSrr
Connecting rod soqQsacac6 BDC aofiQo$$:c{ {cA$c6oq$Edq:r sa$:q:
q6oEcpqS: q6:qo:$Q:cf qqdlooSrr TDC goficDor$Qrqos BDC goqQor$q:qos.{

Pen $ib!€ dr rtu ',odll c€nk th

101
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$:p:qc6qqt5looSrr dEo:$$:c',: Crankshaf tor6odco$Qsa{$pfl ogQ ocec!gor$$!

@E<5lor,:Sa ( Ua) dE or$$:crr: saEclEorploeoccrSqm o<.',cor,Q mSQoQq$S@

or$q!maximum permissible limits cdgoflqdloosr olqc8p coo 9o ocagQ oq6 <r::

S U LZE R - RTA eaE.l8oqsaqcA cco6gc8colQ Cra n ksh aft Defl ection maxim u m

limits oqc{oc69o6oc6pco:rjloroSrrVertical line cn nac{c,}r:So::P1p: Horizontal

line cn sa8q8{Stroke ofworking piston cf cr?oSo::Spo:oSr c{olseEql8iworking

stroke .rcg$:c::3 fh cncupQ, of8:o-r:prqEqooSrr 8sa9o66Eg\.q9c6cm oq8cbgo

ccos sactsrco:: range cdogc6oqcD@$q5n$6Jlo:oSrr fi EroTpoo2cw$6oo:E

B&W - MC engines:Crankshaft Deflection: Lta o:$Q' oc69c5q1c6 ocac{cr:pQ:

o:qc69c coc ao e<t6[ o<-'ac,pcA6loroSrr

cogr Crankshaft Defl ection qp:oEcc6qcmQ saqc6eacuc,So6t5n croScf ciro6p:

o:<oc6o96q9oc6

{e:S:cQ cac6qlc6p:q4 or$$:cn l\tlaker's maximum li mits c{oc$oqQq8ooa

c$se6Q o6oeo:gr p8oEgqp:eoct5c,:cB eeo:6gc6q6lc,.,Srr ccc69c6q1c6 or$Q:oc6

oqpoo$EQpa:cacoqcn g<.rcn - defl ective main bearing, en gine suppo altered
due to hull deformation, loose holding down bolts, defective shaft line bearing,ect

d$E$Er5lorl:Srr

coGr.a$E:oo26 o6oo:X Crankcase Inspection o76qE :::oqo6corocOr

. oqpd\gao+stc@: Condition of lub oil c{ oEoeo:6l oqgQ ocv:Eo:e8r oepogc

oq@E:flofi Fuel oil and Water contamination rsag$sagEqp:oqp:@$61 Sludgerr
. Dry sump sr%E: oggsaoeaq,1p,flcflo6oo,.5lrr
. Connecting rod bearing's end plaY c,foEoo:6lrroqpEog$:o;18cu$:oocmE:<5lrr

@6o1o1Ecop!'"ocmEdrr
. Main bearing, Connecting bearing, Lubricating oil pipes saofioer:oc6og$.qp:q8

of ooEo:'opQ Locking arrangements st:op:of o6oeo:r5l qcr:Q6sa{&{pQo$rr

Qgp6oEoilE (o?) ,il<ur@pqp:po6oqoilE sa{6loc6ogp}of saoer:8o8 g0oEoo:6lrr

Mafine Enginee ng Questions and Answe6 (lvlain Engine)



Cam Shaft, Crankshaft

. Crankcase se%E: sr(ic\e$d srEFrG<pEo$E:oEpE:dpr o16gigf gc6o?c,i8p:
o::o1o$ saep<{pr floflo6oeo:cl,

o or8e@fuflqoe$oc'Ss:8c6saQE:9p:pdoqp&oqpEog$Eroo112og$E:flofloEoeorlrr
go<r:-q$qc6or8:oepEQ<1p:Connecting rod bolts, Lubricating oil pipes

o Crosshead type engines 9p:c?Ecrosshead 9Q<-rc6oc6oEoo:sa8cSsaQErqpa
Piston rod, Piston rod stuffing box dcfcu$:oEoo:tlrr

. Trunk type engines qp:%E LinererSsecEooqrJacket water sealssaopoogclpr
crfco$:oEoo:drr

. Chain, spocket teeth, lubricating jet 4olsao$saogcrf c'cp):oEoeo:c5ll

. Crankcase reliefdoors cfispring lq seals dc{cup!:o6oeor6lrrCrankcase relief
doors c'$8Qgflofl c,f copQ: sr{$qc91E o6:ar6<5lrr

o Turning gear ogelprCrankcase saqE:fl qlEgp:cu$oc,Soc::oc6saSoBsaQE:9p:

Q9$sa{E: coE!oo6SE: flcfl rq:Sr9 flofi saqE:9ocu$:@$go6oordrr Tunring
gear motois ampere 4cad: igFro?E!flofloo:f @$61,

. Lubricating oll pump oogqo<.nE;p:oc6sa8dsaQE:gp:doqpeSo<.':QgsaoEsaco::
c{cop!: oEoeo:6lrr

. Main bearing clearances o?sragosorqop6:o::$qocr: engine types gp:caE
la.*^1.^-.,-n,^--c..:1.,

. Crankshaft Deflection qq$o{$op1E (d) o;q$cQsa6qScu$:{E:c.::oEoeo:tjlrr

coc;r Crankcase in or8oo8or:Q Safety Devices oqc{o$$6lrr

. Breather pipe

. Crankcase relief doors

. Orl misi detector

. l\i ain bearing high temperature alarm
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11. ENGINE PREPARATION, EMERGENCY &
DIFFICULTIES

coor l\4ain Engine Warming Up / Warming Down ca6oroS{cr:c,r:srqcAc$l

ooJ,:cn d6ca6'9o cp$@Ec1$qic.?6qE E$:eaEqE Main enginec{ ocqs?Eco4

q6co:q61o:oSrr oti"olsao6 New Voyage$$ogcSooS{qE cm:sa8clEqp: oo:E:rxQ

qlcBqlE:oc6$:p: ocr::c,5ogc6o-r:d1a oq6qdcTarr oc6oqcn $6:ocr:rEoq9:oc$
oc6og$:oq{.qopQocn<o',cnc,:$t @:"t::ccDcco? crgl3D:G%\"saqE:{ sa$E

qjc6qrpEoc?9D+estg{$opS:Xqp:dlorcSrrThermal stress @Eoo't'v:dlo:oSrlThermal
stress GG)e oElor:oca cisac6 qcAS:cg<$dlo:cS r d8$Eq6c{ o gpE@pqEc,[ c" -':

ocgc6oEgo sa8rlE\sa?q$.{ Edl$d:qlEs or8oo:q6lcocSrr LO system pump, LO

purifier, Jacket water pump saoflopQ{cfocn8:oo:151o:<$rrBrocAoEqiE generator

engines co?.D se?.'? Jacket water system cnqTp:8$:saEqE maine engines.{

o:@$:$$:$9og:<vrosz:Eo766lo:cSrElectric heater$segoo:ordpco$:fic5lor"S'LO

pu rifier c{oo:E:Qee<51 M E su mp cdcn oqpoScf Qq7$: sago,..':ooSr o$oEor<.:S p:oo:2

l\i E sumpcdc{p$Qo<-r:6lo:o5rdsoonoqpaSassag{$.no:$p!r$$:{o:c8cvr6lo:oSrr

Marine Engineering Questions andAnswers (lvlain Engine)
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d8o8c{ LO system pump cnQqp: oc6saSc8saQ8:oqcdc{ cgpQoc8ooQsacac6
crrels warming up $6oo6lo15rr
d8c$dd ooo:cna86cn6r{{cAoepc6$:QsarSlS$:saEqE main engine c{q6c,f c$oob
Lubricating oil pump, Jacket water pump 6%ofeoc6oo:Ercoo:$rp{saq$,coS@g
d8 o$oqc{ q6qo::c,f warming down ct|Gdldlorosrr
ocBcrf or$oo:c6cpcn c$qEQ sag{$5n c8$:co::cbsacac6 oc6pfioeQ dea ran ces
oo?c4 c!$: qfl9D$661o:oSrr sa{<{po@qqE Warming up og8pErgo qdg"Sqj"6(.J)
qfl6loroS
(c) To prevent thermal stress (..1) To preventwearand tear easy to startol$B6lodl
(oocboocc:oco:oq5n8$lseEqEof Four stroke engine.p!E: o8c'rcu$r High Speed
dieselor Marine diesela?lqsa8qj8sr6cr!6cD:Gog5'r warming up cp6Qcc$6lc7ar
oocbcncu$:@:p: Heavy Fuel Oil cf oEcDoscd5noorE:ogQsadlat seaocpr cn6:qo:c{
cn6QgoQsadlmanoeuvring period grdbae:$1QsaEc1Eoqg':ooae86cn6roepcficuplr
warming down oog6oo:2<5lcXrr sa$or6:Warming o?6@r:qdlorosn)

cogr Steering and Control Test{crrrrdr

ooJ::o8cooScdcogcBgooE o:o J:xrf o<.$gcocago$Eoc'! |c{EQogE (Steering
System) ocmE:oocmE:qcSr sa8qEQ oc6oc6Q c8$:qpg oE6o%(Engine Controls)l
boE (Bridge){ocAd$:qpo$(Engine Control Room) dsr@: eocicgoSgr c8$:qpg
oE6(Communication & Control System)oq ocmE:oocmEr o6oeoa o6:co6ol:rr|
odltilor,:Srr
S&C Testoo96o8pPropeller clear EEoE6Bridge ofoo::E:q6looSrrsaErlE$<r:ro:6p:p:
oc6o$r o$co6: or6p:f:cn o:c6@$p: Propeller clear S6oc<,ScQ .{o!c-:naz:

q:$c6ordpoog6qt5l'rEngine controls oo3o6:epgosaEqEc{$aq<5loroSr Reversible
engines 6o?90 s?EqjEcu$qE o$cz: propeller coE!<5loroSrr o$crr:sa$rsaqc:9o
e86m6rcn ooTcoSoco,oca fioqlqE ooo':5oro$6q6 Accident $6$Eor:Q Propeller
clear $EoS6c{ Bridge c{oo-r:E:p: o':ro$<r11sagflcn @$qo6oeo3p:? ECR 4
eao@Ea@eoz:dp S6c:Qc5lor<.:Srr
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opc6orEcn Brid ge 5nfl 4 f.q+ ECR pflQ feqo?c{ p{o}c6q6looSrr oocbcn6'qc'c,r

3oQsa{$ manoeuvring period gD $cc'r\oc6see2:[proc6fl$of r9 oopgL ogp{ocnE,
o:tSroqcc6crfoo:E:oroS oor:oqc{ l\,4anoeuvring record book or bell book c$o<SIQ

9do:6,cr:Eo:169o9c8qdo:<$r goSQsa<51 sa{$c{,5l9oSq,5ioroSr ooclrrqmanoeuvrin g
period fo accident EEIqE oc6{Ecpo:<p:ti1:cEBridge &ECRpflQ bell book oqc{
oEq6loec'Sr Esacac6sa{$6rffic66lrrorE6c69ooq6o:o1$$qEdlrrbor$foeqqdlrr
sa go:fi o$ c,f E:co6o@E:or$:Sf $Ec$c,S<ln
. Steering System

Steerin gqgE (._1) 1fi61cooSrr qqEo:Eq8saq.6 Steerin g motor &pumpcS:&:

flc5lor<.:Srr
Steering test c'og6oE,{cr5o$cu6ogE hydraulic sysiem ?o szes$tQdo
oc6{eep of EcBgrgc oo69o6or:Q oo:cn fir"'fi@2!drr c$saEolE$E!dlrr
ocSo>q8 c'f c'So$:coE e8ol8q9q6ficqo6o5o666o:dlrrmechanical links qpr

S1o5og@6,, oqpEoqSE: fiofi @g!q o6oeo:<Jrr saeo8oQ@6o18 Steering
c,|o6:o6qgsaeo6ccf $6o@E:9$:@Q (d) PublicAddress (PA) oE6$Q Bridge
c'fsao@E:@:d,
Steeri ng test q6Qsr<519o $<;lo6 (c) q$cf saq8oE:dlrr oo6ansa6So:: @$6lrr
,i9$o{E:flq6loc:Srl Steering hydraulic ramsd\og99p:gcmcu$:t)9$flq6lc,t:Srr

i.e$Q e$C"6e$"?c6ogo1p:gdp SElol8 QEqc6qpc5lrr
o6:Qsa5l9ogocn c:c'Scrc6 co' (port '10')r ocSoc6.p' (port 25')rcc,$cr.6
saq:(Hard port)r sacu$or$o$ (lVidship)r pccccB ;o'(starboard 20')r
grocB saq(Hard starboard)r sac'c$orp!o:$ (Midship) saofio$Q ogepQr
ocoQSo{saQgoEepGoqepo$c9$6lrr Bridgegoo:cc$8ofl lq Steering Gear
cAE coc6ocafi EoEqccdSoq o?.{c6d?fl q,ilc,oSrr

E:ailE oi+EG).4 q6E: o7g6(..1) c{oc':E:6lrro:&cq (c) ?(J)4r"o$E:g: Steering
gear alarm unit 9 ocSoo:cr@r:q<5lcoSroo3oo:8:q: saq6q6qooSoq8olE
qlcEqlE:[fiE6lrr
qqE(3) p$o6:co6epca8copQ: sacocBo3Eo<rSpcoroo: qE6(c)9o oQrb6o$
mBsaopqp: saof E:oeo:E gc,Sq9o$66loroS'
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g,opqE6(c) 90 W+E (;) 969oi:Spqoo6:p: sacoc66lsa{E:o6:o66lrr

ero J::sa{gp sacocBdlsaof Ee o96orcr1o6'o69ofl dr o716(3) q: o$p18yfi oo:E,p,

o:E@6o:o6ro:o5do:oErr ocg8oQr5lrr qE6o:6EqE:8cm Steering gear of oo:E:98

$EgS: fl qdoosr 9S9pLEo6:Qsaqc6 oq$:Qg16cn $p:c,f c6oqo',:cf ,,c8$E<ilrr

ro:ocrroE:Qogg6cn oEcucscdp<1c6cQ o1$Qo;EEc{ saoq:odlo@E:oo:E:Qsa5l9

sao96oo969$:cSp; saoc6oca$EcilorSrr
8o6'o699o qE6o:6qqE 8<rr: saog6o.mE:ocrr:E c9E$E$E* fu flo6,oc$r Steerin g

alarm unit ocr::E:oocr:o8:o6:oEc.:rtloroSr Bridge Q Steering gear room q.

oc6cgoSoqoqEcommunication system cct E:oocmE:o6:o6q::co$:6l6loroSrr

saoor8c8oqpqc.::cn ocgogccAQErgn oq6orcr4 o eor8 gc,Sgoqe::E2!:cv:o'::c{
p6oq"oqqc$$E6lox,S*

Communication and control system between Bridge & ECR

Bridge q ECR c{ eoc6caoSco::Q oroSo8g$: oEBqoS rPublic Address System

(PA)qoS ocmEeqilc'cSrro6:o6o@{qr5looSrroEccBp: Telegraph c{ o6:q6lo<.:Srr

Bridge cnoo:Q signals + ECR goqQ signals o?q6l@oS' Telegraph 5nJlQ
signalsocacnoo:2
Stand By Engine SBE / Dead SlowAhead / SlowAhead / HalfAhead / Full
Ahead / Stop i Dead Slow Astern / Slow Astern / Half Astern / Full Astern

Ring FullAwa1l RFA : d$6,5lor.S'
ood:g@QQ saqc6 ocuq$: (Air Whistle) c$E:crf o<uo<.r:p: ocmE:oocr::E:

o6:q6looSrr ooco:coSocago (Electric Horn) saq:p1o-::co$:fl$Et5looSrr

Engine Controls
sa8qEcrn Warming uP o96$o,SEq"cSrcfte64 system pumpsocsooE:p:

$6qooSrr
8$:sa8q8crfTurning gear co$,5lo,:Srr Indicator cocks ocagQ6looSrrCylinder

lubrication oo:p: Turning gearoTpQdlcoSrr o7$Qsa{$5n Turning gear motor

\.saE8o:: cr!cr:$:Q9$flofl@p!<5lrrciP:oqqE 9o9$<lrr o::o$cr11sa6'lE$-d

am:E:Q6h lndicator cocks ocacbcn:.::qc6<r::ocn@$drr oBdoqoflogcAcu:q8

ca:o$cr1oEc1E $o::c{ ccorE:Q6lrr Q9$saopE:{qE oco{8:{:sa{.d cgcBcv:q'Jo<:Srr

llradne Engineedng Questions andAnswers (Main Engine)

107



108 winAung

sa::o7:Q9$se{E:fioEqE Turning gear Sp6p: Air kickog6t5l(Air kick oog8o8 air
starting system c,? drainoT6Qooq6l{p) $ao$ Indicator cocks qpr.{ [$8o66ln
saEclEcrf $oo:p:Ahead d irectionsa{&$:tilr saEqE$:qdlooS roc6fl$c36og:6loo}r
ocndfi:prp$q86lrr Reversing system.{Astern doQlE:6lrro@E:p:oEcc6Astern
aaof8:$:drr saEclEfi:q<llooSrr oc6fi$d6oqpr61oo$rr ocnd$rp:S$qE<5lrr Reversing
system 4Ahead d$$o@Ee6l, o@E:p:oqec6 Ahead direction saof8:$:c5lrr
p$q6p, saoEc:Qsaoqsao:: Standby pco:,.!lrr saEqE$<r::cuSqp,.n oc6$,"$'
o6:o::c,l co6@<5lorcSrr g$rJor<,:Srr ilooQ Reversing system sag6q6oog6c{
<lo6:o6or:@6c,[rr Ahead odqcAdft prStandbyoo:c.::dpcf Reversible engines
oo39ooo96qc1 r

cgo' o{,opsao6cogc6 gooE ocrSo$:cbga cr:oqpEeo8qocD{ar: sa@6:qE:$:$6h

coEqc6oc.::c6@fi' cllEc'::c{ Flash up o76cc.::do<.Srr DO & FO service tanks
oqc{a8sap$o:EocSrr DO & F0 settling tan ks G%c4crrdl$E$EdoosrreS{EcBocac{
sago,-,, S,r ofEcBosl>cAo$cnoE sagp!sag6$oqoo3cr| ocr:c6qloEoeo:t!<.r<.:SrrFuel
systemcEE:,pfiQ Filtersistrainers c%c'?c@:o@or:o<Srrcpdgq{:61$Eo:<-S{qE
oc6o$:cb9ofi Q og oqp:$EQ c.' g$rocAc{ ooqpqp!o gcEoo::c!o<-rSrr
gc€lsaE$:coSsacQgooo:2 Maine en gine warming up g6oo::<r]ooSrAir starting
System sr%oE Gc,:{:ocacbcf co$: ocosaS$$plco:dooSrr
o:6EcQsac$p (1 hour notice)oo:tilo:oSr dSsaSlpSieering and conirol testc96douS r
('Qsr6qE generator engine Gpc6co8 o:Eq:co6$:o::dlooSrr ooCr:sacn8sagogo

@pocgc{Qo::r qEo.::o96Q.s:cacA lVooring hydraulic system 4 r.?$ot5lcf sap:oca8cBQ
Hatch cover hydraulic system4rsre6ca6cEQo:{$:oq Hydraulic/Hydro-electric
Cranesc{ c36:QroqpcBo$Anchor heaving up seqc6r<!}<5loo:Q Qcfga6oro66lorSrr

cgcr saEq8c{ Engine Control Room (ECR) cnoq$,cQcqqE ooScn$:ccir

Emergency Control .noEfi :clooSrr

Marine Engineedng Questions and Answe$ (Main Engine)
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saEqEq6oEopEmergency Control oSE;qo<$saBsaopcf B&W engines instruction
manual .Dci Gcrr.6ic'Soc8Sco::6lo:cSrr

Emcryoncy Conirot, Conndctuo io Regutsung 6hafl

B)

c)

D)

E)

G)

H)

J)

Poll rod con.6clio0 tom gov6nor_

Eme€dnct €nkol indloaioi

Blo.i<lng 6m " Nomat @n(rotrpGjiton.

Hollorsh.ft .nnn€cted toregutarino
handsheel o. €m€rgency coosotg,

Shatt @nnocted to roolta{ng Ede

Plato conn.cied io r€gutaiing handwlr4t.

Plate onnectBd io govomor.

Plale clnn€cl€d lo r€gulatjng shan.

'nDact handwh€.I. Changiig tlom Nomal
io Emqgenoy clntot, 56 Plate 70302,

l|ax
C|axt

Ma ne Engineedng ouestions and Answers (ll/lain Engine)
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Change.ovor f.o|n Normal to Emetgency

J

For cianglng-over to 'Emorgency Conto'' *ilh runnlng €nglns' s€e liitm 8 4
'Eheesncy Conbol lrorn Engine Slds

1 . Check that valve (105), whicn !s $s "l6l€gmph h6ndle" of lhe em€rgencv conlrol
svslem. ls {n the ;qllned position Nots lhsl roverslng to a new di'€cton i5 ooly
possibl€ whon stoP valve (102) ls activtl€d

2. Tlm lhe handls 'A' anri_clockwi6o (o free lho t€gulatlfig handwhBel 'B '

3- Put lh€ blocling srn in €metgency position.

4, Tum hsndwhs€l 'B to move lha inn€rmosl lev€r oi tho changs-ov$ m0chani6m
'C b a oosition wherc the lmpscl handwheel 'P' ls abl6 io onlEr ths l€Persd slols

l;both l;v€rs. Ouickly,lum tli€ impsct handwhesl 'P' antr'clockrvls€ Thb.caris€s
dlsconnactlon of th€ govemor and connocuon of lhe rgqolaling handwnod ts (,

6. Changs position of valv€ t100) fom Notmal 1o €fteQsncv Now alr supFly b red

to the-vaivss of the mano€uvrlng svstem lor smer96|lc1 runnlng

6. Ready lor starl. Sta( Is d$cdbsd tn ltem 8 4 'Emergency control hom Englne
Sldo'.

Itot€: Atw€ys keep lhe lhGads of ths chang€'ov€r mechsnisd $€ll llbdcal€d'

to ensurg a qui€k changhg'over'

llradne Enginee ng Questions and Answerc (Main Engine)
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ceJ' Air kick oo.76o8s?Eq8.,? Turning gear co$S:sa$oc$r c9$qancorsaqc,ScDn

saEclEc$EEcd saEqE<,rc,5Edcip: oqocg o6oo:Ed6o619':gp: oepc6oE$861o:oSrr
Fuel Valve Faulty$Ep:Soqc,c$:oEoo:Eo66ot51ipogcAoE$E6loroSrr Air kickof
o:$,q6c$cA".S{qEWater hammer effect $Ep: ocAea8dsaQE:oog @:@:cr::,l::
qcES::go: $E<Jo:oSrr oEcc6o:Eqc6cn oEoo:E$ c'pEqc@rr cnoep6<ncEE oooSctrq8r
ca$qc8orE: ccoSo:rq8r 8$:croSo::qE saofiQ oc'Sogg!:oqcm 6qpcqpcggg.
co$oEqcloc:Sr sao@E: orEdpdl:o@:Q oqpogpofi c7:r go6olc'SX qp:oEoroSr
coEogo:oS {o-::{:flq8 @$!op6o?o8Q sr%o6 Q{rcp:$Edor<$rrTurning gear

$ sa8qEc,$ 9$o9op9o Indicaior cocks .fgQcol:Qs?cgcB eocoEilc,lE4cod
oqogc,SogqE@1of c3$Eclo:oSrrTurning gear c9E!og op y:Turning gear's
motor ip'68oD Ampere o? Edcqc6cq Q9$oc6qp:oqqE o6oqsp6P goOver
load @Eoqp{ar.{ @1o:Ep:d$Eclo:oSrr @:cnr Q qc6E:9dpo$EosaE @prE
.mca,$$E6lorcSrr
ooE saErl8q6c$c6opcn Combustion chamber c69o.q$G+i4 burnt gasses
G%{c\rd: c?c6c,?cAp:or:S6cp:tlo:oSrr

111
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ce?r srEqE$lo?oS c$:c?!.rro?6qcc0r eDco?GE q$6+Eo]t

B&W engines i.lnstruction manual 9oco6[@)!4 Starting Difficulties ocac{
oroc'5 go ocmc6qcEorEpco::clot-f

Sta.tlng Dlfllculll€s

Dtrficulty

danhg 6if afr€r srARr ord€r
1

:l
5

6

a

9

PrBsure ln 3tadng at

vak6 on sbiting 6lr re-

Valv€ io sianing air dbLi-

No pt€surs ln fto cortot

M€ln sla.tinq valv6 ib€ll
valve) lo.k€d h crosed

Main 8{adrng v€lvs (barl
valvo) doo6 not tuncllon
owi.g lo acuvat€d iumhg

tha 8lsrt,ng air diolilbulor
has not tcuvsl.d ns end

Pi6!o^s in sbnlng alr dl6lri-

ah.l tho 6rnprds6ors,
chock thal thoy 6re wod4ng

Checl lhd prc$u@ (.o.
mal'y 7 b3r). lf loo low
chango ove. ro ttF olh€.
reduch! valv€ and cle$

L|i locung plate to worklng

Rglea€e lhe lumhg gear

Lubdcate and oake tho
shafl movable so lhat th6
dlsMbutor mov6s easlly,
check and adJusr rhe at

Lubic€le and make tho
pbtons mov6ble, ovefiad
$a siadng ah dlelilulor.
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Dfficulty Polnt Possible Caus6 Remedy

Engins does not reverse
when order ls glv€n.

Engine tums too slowly
{or unevenly} on starthg

1 0

1 1

1 2

13

13A

1 4

1 5

1 6

Distribolor wrong ly ad-
justed.

Siicking control valv6 for
starling ai. dlskibutor.

Starting air vaives in cyl-
inder covef s defectiv6.

Conlrol air signal forslarl-
ing does flol roach tf,e
engioe,

Propeller blades are noi on
zero-pitch (CPP-plants).

Coilof solonoid valve tor
lhe desired dircclion of
rotallon does nol receive

Conirol air sigral for the
desircd direclion of rctation
does ool reach !h€ engine.

'Slow-lllrning' (option) of
engine adjusted 1oo low.

Check the timing marks.
see Val, Il, Mainlenance,
ptoc.907-2.
Allernatively, with €ngine
piston 1 in TDC, checkihal
the slarting air dislribuior
pjstoo for cyl. 1 ls lifted to
iho same height (within a
toloranco of about 0,2 mm)
by, respectively, the ABEcD
and ASTERN Cam Of the
stafting ak distributor.

Overhaul theconkolvalve
sllde.

Pr€ssure-t€st ihe valves.
R€placo or ov6rhaul defec-
tivs valves, seo a/so
Chapter 703, lten 7,
O pe rations AFTE R a rrival

Find out whero lho s{goa{
has b6€n stopped and
correct tho faull.

Sot pitch to zero posilion.

See the 'Btidge Control'

By loosening one copper
pip€ ata i{me on ih€ sig-
nal's route through lho
sysiem, tind the deleclive
vaive or pipe which stops
iho s;gnal.
Repair or replace the valve.

Set th€ 'slow.turoing' ad-
jusknent screw so ihat ihs
engine turns as slowly as
possible without faliering.
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Dtfficulty Polnl Poaslble Causo Rsmody

1 7

1 8

1 9

Engino tuins on startlng
air but 5lop5, alter re-
ceivlng ord€r to run on
tuel.

20

21

23

25

Slow-turnlng' (oplion) is nol
:ancelled (aolomatic

Faulty timlng of 6tartlng air
disributor.

Defectve sl,afl{ng valv€a in

Puncfure vafueg nol de-
aerated.

Shut-down of englne.

Slogglshness 'n the ma-
noeuvrlng gear,

Faulty adjushent ot ma-
noewring gear.

Govemor alr boostea
(Woodward) does not sutr
ply oll pro66uro to lhe
gov€mor during thg siadiog
ak psdod. (Woodward

The pr€-s€t speod setthg
pressur€ to lhe goverooa
(woodward), is 6el ioo low,
or for loo shon a p€tiod.

See the 'Blclge contor
inEtruclions.

Check lh€ timlng, sea ,tso
pokt 10.

Paessurs-test the vav€s lor
leakages, see also ChaPt€r
703, ltefi 7, Opeatlons
AFTER attuel in pon'.
Replace or ov€fiaulthe

Find ihe cause of the gtop-
oderand coff€c't the tault,

check prass0re and lem-
peratur€.

Lubr'cal€ lhs manoeuvring
gsar. Ensure that th€ fuel
pumps. rod connoctbns
and bearlngs ale movablo,
6ee Ctuptet 702 lted 9,

ch6ck th6 rod connectons.
Ch€ck ihal lhe tuelPUmP
index corroSponds to 7d-
Justnenl on teslbed', see

See tha Aovemor insttuc.

The prg6suro shall bB sel
b€twe€n 1.6 and 2.0 bar,
and malntain€d for abod 6
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Dffi.ulg Polnt Possiblo Causg R€mcdy

Englne turns on tuel, but
runs unovonly (unstable)
and wlll not plck.up rpm.

26

28

29

Engino runsloo long on
startlog at so the govemor
has lime to reg0late the
Pump ind6x dowDwards,
bgforc running slart! on fuel

Faull in governor,

Alxiliary blowgrs not tunc-
lloning.

Scav€nge alr limit set at loo
hlgh o.too low level,

Automalic runnlng:
Adjust the sta.ting lev6l,
se6 Plelas 70305 anal
70311.
Manual runnlng:
Shorten lhe 6la.ting air
perlod.

Woodward gov€rnor
Check lhat lho govemor
functlons wlth th€ conecl oll
pr€ssure.

gheck ihal tns llmltiog
funcllong in lhe governor
aa6 adjlrsled coraecuy,

Delleclion ai thg startiog
moment shall be about 6 on
tho teminal lever scale.

For furthe. faull-ffndlng, rge
the Govemor lnsrucliong.

Electldnic oovemor
See lhe Ao\temot Instuc-

See also'Dlfrcultias du ng
Runnlng', Polnt 28, tudher
on in tli6 Chapte.

Start auxlliary blow6rs.

Check level of sc€venge ala
limliec

Check lhe scavgnge ai.
prcssure aod lfte exhausl
gas pressurc at ths actual
load. Compere ths pr€s'
suaes wlth shop orseatrlal
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Rcmody

30

31

Oean ts nfter,

Incr€aso ttr6 pf gBgute.

Ch€ol( suction valve and.
punotll|s valvs in fuEl pump.

check indivldual Index, lf no
ind6x, oi|€ck the lod
conneclions and lh6 6etev

1l fault not iohd, chaoge
futl valvea, .
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cggr saEqEGc:E:lEcEopgn SEooToro6Q parcqcqp:c{ ooSS6lrr

B &W engines instruction manual5no<s6$co::Q Running difficulties qp:cf osaxBgo
o.mc6qdou8$co:,6lor<-,Srr

Runnlng Dltflcuttl€s

Dltflcu|ty

Exhaust tomp€Gtu.s rtaos
a) all cyl.

Erhauat t6mpdfatu16

a) all cyl.

?

3

5

6

7

a

9

lnc.eased scav€nga air
temPerature owiog to in-
adoquale ai. coole. ftlnc-

Foul€d an and sas pas-

lnadequate fuel oil cleanlng,
o. altered comb0stion
oharactedstlcs ol tuel.

Wrons posllion of €m8haft
{Msradjusted or defectiv€

D€f€ctiv€ firel valves, or

L€aking €xnausi valve

Blow-by in combustlon

wrongry adjusted, or slip-

Fallin9 scavenge air tem-

The sbction enlitlecl
' Eval uation of Ra cod s",
point 3, 'Air Cooler

Clean th6lurbinB by m€ana
of dry cleanins/water warh-
'ns.
Crean rhe blow€rs and alf
coole6, sea ahaptar 706
' C te an lng ot TutbochargeE

cheek lrie back p.essur6 in
the exhaun gas sysrem just
after th€ T/C t0rbin€ sid6. r)

See Cheptet 705'Fuel &
l:uelTrcatnen. *)

Check camshaft with Pln

Check chain tenslon.

*)

Replaco o. ov€rh€ultho
* J

l )

Check ihe tueI pump lead,

ch€ck that the 66awat6r
system thb.mo8lat valv€ ls
f uncl'oning co.roctly,
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Dlmcuky Polnt Posslble Caust Romedy

Engine r/min decreaEe

b) sinsls cyl.

't0

1 l

'14

13

't6

17

1 5

17a

Air/gas/stoam In tu€l

Defective fuel psmp suction
valvo.

Fu€lpL'op plunger or
puoclur€ valvo sticklng or
l€aKing.

Reversible roller guide jn
wrong position Geversible
engrn€a).

Exhausl valve stlcking in
op€n poalllon-

Oil prossur€ befor€ tu€l

Ai gas/st€am In lhefleloll.

Defective fuel valvo{s) or
fuelPump{s).

Fll6llnd6x l{miled by lorque/
scaveng€ alr llmllels In Ih6
govemo. due to abnormal
engine load,

Checkthe fsel oll 3upply
and circllating pump pree'
sures. Check lhe funclion of
the dsaerating valv€-
Check the suc{on sidg of
the supply pump6 fof ak
loakages. Chock th€ tuo'oil
Preh€aler for steam l€k-
ages.

Repair lhe suellon valve-

Replace the fuelpump or
the puncturo valvo,

Chock the roller guide
mochanism foa seized
bearjngs, roller guids,
rougnonod rollers or cam

In case ol seizure b€ing
observ€d, chgck ihe cam
shaft lub. oil filter as w6ll as
th€ by-pass llller {or
posslbl9 damago.

Replace tho exhausl valvg,

Raise lhe supply and clr-
culating pump pressures lo

see point 10.

Replace and ovorhaul the
defectlve vslvo(s) end
pump(s).

See Clapter 706 'Obsewa-

tions aluing Opentbn ,
Item 2.1 'Ope@rr-ng Range
Loacl Dlagram',
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Dlffic!lty Polnt Posalbls Cau3e Rem.dy

S.noky €xhaust

1 8

' t9

20

22

23

24

25

27

28

One (or more) reveFtbl€
roll6r guid€s In wrong posi-
lion (.ev€Blbls engin;s)-

Water in fuel oll.

Fire In scav€nge air box,

Slow.down o. shutdowo.

Fouling of hull.
Salllng in shallow watsr.

Turbocharger revolutions do
not correspond wilh €ngine

Combustion charactodsllo6
offueloi l -

Ah supply not su{ficlent,

Defeciive fuel valveg (incl.
nozzles),

Fire In scavgnge air box.

Govemor falluta/erralic
regulalion. '

See polnt13.

Draln off lho w6l€r snd/or
clean th€ fuel more €ffect-
iv€ly.

See Chaptet 7U-

Check pressurc snd lem-
peratorc levels, ltlhobe are
ln order, check for taults io
lh€ slov/-down equlpmenl,

When ohanging faom ono
f06l oll type to another,
allerations can appear ln
the /min, at the sane pump
index.

See Chapter 706, 'OfueF
vations duing Oporation',
Item 2. 1,' Opeqtlng Range
Load Diagram'.

Some smoko development
during accelsration is
nomal; no measlres called

Hoavy smoke during
acce'eration: Fauh in
govornor llmlters rettlng.

See rcto6nce quoled und6r

Check englne rcom ventila-
lion.

9ae pohl5, ancl Chapter
706, Appendix 2
(incl, Plate 70818).

see c;adet 7u.

Sge ltem 4.2, 'Supplengnt-

ary Cofinents.

llrarine Engineering Questions and Answers (llrain Engine)


