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SUMMER–19EXAMINATION
SubjectName:AAE ModelAnswer SubjectCode:

ImportantInstructionstoexaminers:
1)Theanswersshouldbeexaminedbykeywordsandnotasword-to-wordasgiveninthemodelanswer

scheme.
2)Themodelanswerandtheanswerwrittenbycandidatemayvarybuttheexaminermaytrytoassessthe

understandinglevelofthecandidate.
3)Thelanguageerrorssuchasgrammatical,spellingerrorsshouldnotbegivenmoreImportance(Not

applicableforsubjectEnglishandCommunicationSkills.
4)Whileassessingfigures,examinermaygivecreditforprincipalcomponentsindicatedinthefigure.The

figuresdrawnbycandidateandmodelanswermayvary.Theexaminermaygivecreditforanyequivalent
figuredrawn.

5)Creditsmaybegivenstepwisefornumericalproblems.Insomecases,theassumedconstantvalues
mayvaryandtheremaybesomedifferenceinthecandidate’sanswersandmodelanswer.

6)Incaseofsomequestionscreditmaybegivenbyjudgementonpartofexaminerofrelevantanswer
basedoncandidate’sunderstanding.

7)Forprogramminglanguagepapers,creditmaybegiventoanyotherprogram basedonequivalent
concept.

Q.
No.

Sub
Q.
N.

Answer Marking
Scheme

1 AttemptanyFIVEoftheFollowing 10
(a) ListfourtypesofDirectCombustion(Open)chambersusedinCIengine. 02

Ans. (AnyFourTypes½Markeach)
DirectCombustionChamber:
1.Shallowdepthchamber.
2.Hemisphericalchamber.
3.Cylindricalchamber.
4.ToroidalChamber.

AnyFour
Types½

Markeach

(b) WriteairfuelratioinCIengineunderIdleandFullLoadCondition. 02
Ans. (CorrectAnswer01MarkEach)

AirFuelRatioinCIEngineunderIdleandFullLoadCondition:

AirFuelRatioinCIEngineunderIdleCondition=80:1
AirFuelRatioinCIEngineunderFullLoadCondition=18:1

Correct
Answer01
MarkEach

(c) Statethefunctionandlocationofoxygensensorandknocksensorinmultiport
fuelinjection.

02

Ans. (Function½MarkeachandLocation½MarkEach)
OxygenSensor:
Function:Measuringthequantityofoxygeninexhaust
Location:Locatedatinletandoutletsideofcatalyticconverter
KnockSensor:
Function:Itdetectsthevibrationsgeneratedduringthecombustionprocessand
suppliessignaltotheECU.
Location:Thissensorisfittedoncylinderblock.

Function½
Markeach

and
Location½
MarkEach

(d) StatefunctionofinletmeteringvalveinMPFIengine. 02
Ans. (CorrectAnswer01MarkEach)

FunctionofInletMeteringValveinMPFIEngine:

Correct

Answer01

22440
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ThisvalvecontrolstheflowoffueltoHPpump. MarkEach

(e) Enlistfourmethodsofimprovingfueleconomy. 02
Ans. (AnyFourTypes½Markeach)

MethodsofImprovingFuelEconomy:
1.Useofmulti-functionalfueladditiveswillprovide3to4%fueleconomy.
2.Gooddrivinghabits.
3.Properlymaintainedfuelsupplysystem.
4.Useofcomputercontrolledfuelinjectionsystem.
5.Useofcomputercontrolledignitionsystem.
6.Useofhighervoltageautomotiveelectricalsystem (42voltssystem).

AnyFour
Types½

Markeach

(f) Enlistfourpropertiesofdiesel. 02
Ans. (AnyFour½MarkEach)

1)Volatility:-Thefuelshouldbesufficientlyvolatileintheoperatingrangeof
temperaturetoproducegoodmixingandcombustion.

2)Viscosity:Viscosityofafuelisameasureofitsresistancetoflow.
3)FlashPoint:Flashpointisthetemperatureatwhichaflammableliquidwill

produce,withastandardizedapparatusandprocedure,amixtureofitsvapour
andairwhichwillignitetogiveavisibleflashbycontactwithanopenflame.

4)FirePoint:Firepointisthetemperatureatwhichtheflashwillsustainitselfas
asteadyflameforatleastfiveseconds.

5)CetaneNumber:TheCetaneratingofadieselfuelismeasureofitsabilityto
auto-ignitequicklywhenitisinjectedintothecompressedandheatedairinthe
engine.

6)CalorificValue:Itisabout50MJ/Kg
7)SulphurContent:Highsulphurcontentindieselfuelcausescorrosion,wearof

engineparts,especiallythecylinderwalls,andtendstoincreasetherateof
stickyandsludge-likedeposits.

8)Contamination:The contents ofsand and rustparticles can clog small
openingsandabrasiveparticlescandamageinjectorsurfacepistonringsand
cylinderwalls.

9)CloudPoint:Thetemperaturebelowwhichthewaxcontentofthepetroleum
oilseparatesoutintheform ofasolidiscalledcloudpoint.Suchwaxysolid
canclogfuellinesandfuelfilters.

10)PourPoint:Pourpointisthetemperaturebelowwhichtheentiremassoffuel,
solidorliquid

AnyFour
Types½

Markeach

(g) Listfourpollutantsemittedfrom SIengine 02
Ans. (AnyFourTypes½Markeach)

1.Hydrocarbon
2.CarbonMonoxide
3.CarbonDioxide
4.OxideofNitrogen

AnyFour
Types½

Markeach

2 AttemptanyTHREEoftheFollowing 12
(a) DescribestagesofcombustioninCIenginewiththehelpofpressurecrankangle

diagram.
04

Ans. (Description02MarksAndDiagram 02Marks)
StagesofCombustioninCIEngine:
ThecombustioninCIengineistakingplaceinfourphases:
•IgnitionDelayperiod/Pre-flamecombustion
•Uncontrolledcombustion
•Controlledcombustion

Description
02Marks

And
Diagram 02

Marks
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•Afterburning

Figure:PressureCrankAngleDiagram forCIEngine.
 IgnitionDelayperiod/Pre-flamecombustion:

Thefueldoesnotigniteimmediatelyuponinjectionintothecombustionchamber.
Theretothecombustionchamber.Thereisadefiniteperiodofinactivitybetween
thetimeisadefiniteperiodofinactivitybetweenthetimeofinjectionandof
injectionandofinjectionandtheactualburningtheactualburningtheactual
burningthisperiodisknownastheignitiondelayperiod.isknownastheignition
delayperiod.

 PeriodofRapidCombustion:
Theperiodofrapidcombustionalsocalledtheuncontrolledcombustion,isthat
phaseinwhichthepressureriseisrapid.Duringthedelayperiod,aconsiderable
amountoffuelisaccumulatedincombustionchamber,theseaccumulatedfuel
dropletsburnsveryrapidlycausingasteepriseinpressure.Theperiodofrapid
combustion is counted from end ofdelay period orthe beginning ofthe
combustiontothepointofmaximum pressureontheindicatordiagram.Therate
ofheat-releaseismaximum duringthisperiod.Thisisalsoknownasuncontrolled
combustionphase,becauseitisdifficulttocontroltheamountofburning/
injectionduringtheprocessofburning.Itmaybenotedthatthepressurereached
duringtheperiodofrapidcombustionwilldependonthedurationofthedelay
period(thelongerthedelaythemorerapidandhigheristhepressurerisesince
morefuelwouldhavebeenpresentinthecylinderbeforetherateofburning
comesundercontrol).

 PeriodofControlledCombustion
The rapid combustion period is followed bythe third stage,the controlled
combustion.Thetemperatureandpressureinthesecondstagearesohighthat
fueldropletsinjectedburnalmostastheyenterandfindthenecessaryoxygenand
anyfurtherpressure rise can be controlled byinjection rate.The period of
controlledcombustionisassumedtoendatmaximum cycletemperature.

 PeriodofAfter-Burning
Combustiondoesnotstopwiththecompletionoftheinjectionprocess.The
unburntandpartiallyburntfuelparticlesleftinthecombustionchamberstart
burning as soon as theycome into contactwith the oxygen.This process
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continuesforacertaindurationcalledtheafter-burningperiod.Thisburningmay
continueinexpansionstrokeupto70to80%ofcranktravelfrom TDC.

(b) Selectthecombustionchamberforracingcarenginewithjustification. 04
Ans. (Name01Mark,Sketch01MarkandanytwoJustifications02Marks)

I-headcombustionchambershaveoverheadvalves.Theengineswiththistypeof
combustionchamberareusedinhighspeedvehiclesandracingcars.

Figure:I-HeadCombustionChamber
I-HeadCombustionChamber:
Thistypeofcombustionchamberhasboththeinletvalveandtheexhaustvalve
locatedinthecylinderhead.Anoverheadengineissuperiortosidevalveengineat
highcompressionratios.TheoverheadvalveengineissuperiortosidevalveorL-
headengineathighcompressionratios,forthefollowingreasons:
Justifications:

 Lowerpumpinglossesandhighervolumetricefficiencyfrom better
breathingoftheenginefrom largervalvesorvalveliftsandmoredirect
passageways.

 Lessdistancefortheflametotravelandthereforegreaterfreedom from
knock,orinotherwords,loweroctanerequirements.

 Lessforceontheheadboltsandthereforelesspossibilityofleakage(of
compressiongasesorjacketwater).Theprojectedareaofasidevalve
combustionchamberisinevitablygreaterthanthatofanoverheadvalve
chamber.

 Removalofthehotexhaustvalvefrom theblocktothehead,thusconfining
heatfailurestothehead.Absenceofexhaustvalvefrom blockalsoresults
inmoreuniform coolingofcylinderandpiston.

 Lowersurface-volumeratioand,therefore,lessheatlossandlessair
pollution.oEasiertocastandhencelowercastingcost.

Name01
Mark,

Sketch01
Markand
anytwo

Justificatio
n02Marks

(c) Explainworkingoffuelpressureregulatorofmultiportfuelinjectionenginewith
suitablesketch.

04

Ans. (Explanation02MarksandSketch02Marks)
WorkingofFuelPressureRegulator:
Thefuelpumpprovidesmorefuelthanthemaximum requiredbytheengine.Fuel
notusedbytheengineisreturnedtothefueltank.Thefuelrailsuppliesall
injectors.Thepressureregulatorkeepsthepressuredropacrosstheinjectorfuel
lineandtheintakemanifoldasconstant.Itcontainsadiaphragm thathasintake
manifoldpressureononesideandfuelrailpressureontheother.Normally,itis
mountedattheoutletendofthefuelrail.Thediaphragm operatedavalvewhich
opensatadifferentialpressurebetween2.0and3.5barandallowsexcessfuelto
returntothefueltank.

Explanation
02Marks

andSketch
02Marks
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Figure:FuelPressureRegulator
(d) DescribetheprocedurefordiagnosisfaultinasensorofCommonRailDirect

InjectionEngine.
04

Ans. (CorrectAnswer04Marks)
ProcedureforDiagnosisFaultinASensorofCommonRailDirectInjectionEngine:
(1)Connectthe voltmeterto the self-diagnostic connector,across the MPI
diagnosisandgroundterminals.
(2)TurntheignitionswitchON.TheECUdiagnosticsmemorywillimmediately
start.
(3)Ifthevoltmeterdisplaysasteadyneedlesweep,thesystem isnormalandno
codesareinthememory.
(4)IfthevoltmeterdisplaysasteadyHIGHsignal,theECUisdamaged.
(5)IftheECUhasdetectedamalfunction,thevoltmeterwilldeflect,indicatingthe
diagnosticcode.
(6)Recordthecodesdisplayedbythevoltmeterneedledeflections.
(7)TheECUwillcontinuetosendanymemorizedtroublecodestotheself-
diagnosticforaslongastheignitionisON,oruntilthecodeshavebeencleared
from memory.

Correct
Answer04

Marks

3 AttemptanyTHREEoftheFollowing 12
(a) ExplainwithsketchtheLPGfuelsupplysystem. 04

Ans. (Explanation02MarksandSketch02Marks)
LPGFuelSupplySystem:

1.Tank,whichcontainsthehighlypressurizedLPGinliquidform,comesin
capacitiesof30to100ltrs.

2.Themultivalvewhichcontrolsandchecksthefillingofthetankcomeswith
a80% stop-fillsafetyfeature.That’smeansthevalveclosesnotallowing
furtherfillingwhen80%ofthetankisfilled.

3.Adevicewhichautomaticallyshutsofthetankandthefuelsupplyinthe
eventofarupturedline.

4.LPGsolenoidvalve,Gasolinesolenoidvalve
5.ElectroniccontrolmodulewhichcontrolsoftheflowofLPGinfuelinjection

systems
6.LPG /Petrolswitch,whichenablesthedrivertochoosewhichfuelhe

wishestouse

Explanation
02Marks

andSketch
02Marks
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7.PressureregulatorMixer/gasinjectionwhichflowstheLPG intothe
combustionchamber

Figure:LPGFuelSupplyLayout
(b) Selectfuelforrickshawenginetobeusedinmetrocitywithjustification. 04

Ans. (Name01MarkandAnyThreeJustifications03Mark)
CNGisusedasfuelforrickshawengineinmetrocity
Justifications:

1.CNGreducestheharmfulemission
2.OperatingcostofthevehiclerunningonCNGislower.
3. Reducedvehiclemaintenance.
4.Fueltheftisnotpossible.SinceNGcannotbesiphonedofffrom avehicle
5.CNGcontainslesscarbonthananyotherfossilfuel
6.CNGvehicleisassafeaspetrolvehicle
7.CNGhasamuchhigherOctaneNumber.—So,itissuperiortopetrol.And

theanti-knockadditivesarenotrequired.
8.Beingagaseousfuel,CNGmixeswithaireasilyandevenly.
9.Almostanypetrol/dieselvehiclecanbeconvertedtooperateonCNG.
10.CNGisnon-toxic.
11.CNG islighterthanairandsoDissipatesintoatmosphereimpliesless

chanceoffireHazard.

Name01
Markand
AnyThree

Justificatio
n03Mark

(c) EnlistthefeatureofGDIforacarengine. 04
Ans. (AnyFourFeatures01MarkEach)

FeatureofGDIforaCarEngine:
(1)GasolineDirectInjection(GDI),alsoknownasPetrolDirectInjection.
(2)Thegasolineishighlypressurized,andinjectedviaacommonrailfuelline

directlyintothecombustionchamberofeachcylinder,
(3)Directlyinjectingfuelintothecombustionchamberrequireshighpressure

injection.
(4)TheGDIenginesoperateonfullairintake;thereisnoairthrottleplate.
(5)Enginespeediscontrolledbytheenginecontrolunit.
(6)Inthisonlythecombustionairflowsthroughopenintakevalveonthe

AnyFour
Features
01Mark

Each
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inductionstroke.
(7)The engine management system continually chooses among three

combustionmodes:ultraleanburn,stoichiometric,andfullpoweroutput.
(8)Eachmodeischaracterizedbytheair-fuelratio.
(9)Thestoichiometricair-fuelratioforgasolineis14.7:1byweight,butultra

leanmodecaninvolveratiosashighas65:1(orevenhigherinsome
engines,forverylimitedperiods).

(10)Thesemixturesaremuchleanerthaninaconventionalengineandreduce
fuelconsumptionconsiderably.

(d) Describerelevantpropertiesoffourconstituentsinpetrolengineexhaustgas. 04
Ans. (EachCorrectAnswer01Mark)

PropertiesofHC:
Theboilingpointsofalkanesdirectlycorrespondtothesizeofthemolecule.
Alkaneswithhighermolecularweightwillhavehigherboilingpoints.
PropertiesNOx:
Athighertemperaturesitisareddish-browngasthathasacharacteristicsharp,
bitingodor.
PropertiesCO:
Itisahighlypoisonous,odorless,colorless,andtastelessgas.Itisveryflammable
inairoverawiderangeofconcentrations.
PropertiesCO2:
Itiscolorless.Atlowconcentrationsthegasisodorless;however,atsufficiently-
highconcentrations,ithasasharp,acidicodor.

Each
Correct
Answer
01Mark

4 AttemptanyTHREEoftheFollowing 12
(a) ExplaindiagnosisprocedureofCRDItodiagnosismultipointfuelinjectionengine. 04

Ans. (Procedure02MarksandSketch02Marks)
DiagnosisProcedureofCRDItoDiagnosisMultiPointFuelInjectionEngine:
(1)Connectthe voltmeterto the self-diagnostic connector,across the MPI
diagnosisandgroundterminals.
(2)TurntheignitionswitchON.TheECUdiagnosticsmemorywillimmediately
start.
(3)Ifthevoltmeterdisplaysasteadyneedlesweep,thesystem isnormalandno
codesareinthememory.
(4)IfthevoltmeterdisplaysasteadyHIGHsignal,theECUisdamaged.
(5)IftheECUhasdetectedamalfunction,thevoltmeterwilldeflect,indicatingthe
diagnosticcode.
(6)Recordthecodesdisplayedbythevoltmeterneedledeflections.
(7)TheECU willcontinueto send anymemorized troublecodesto theself-
diagnosticforaslongastheignitionisON,oruntilthecodeshavebeencleared
from memory.

Procedure
02Marks

andSketch
02Marks

(b) Describetheproceduretolocateleakageinliquefiedpetroleum gasfuelsupply
system ofcar.State the relevantprecautions to be taken during leakage
identification.

04

Ans. (Properties02MarksandPrecautions02Marks)
ProceduretolocateLeakageinLiquefiedPetroleum GasFuelSupplySystem of
Car:
1.ThefirstindicatoristhepungentacridsmellofLPG.
2.Thesecondleveloftestyoucandoistotakeasoapsolutionandapplythe
sameinallpossibleareasofleak.
3.Thereisonemoreway.Youcaninstallagasleakdetector.Theydetectgas

Properties
02Marks

and
Precaution
s02Marks
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leaksassoonastheLPGreaches20%oftheexplosivelimit.

PrecautionstobetakenDuringLeakageIdentification
1.Whenagasleakissuspected,extinguishallflames,incensesticks,etc.
2.ClosetheLPGregulatorand
3.Putthesafetycaponthecylinder.

(c) Draw ablockdiagram ofseriestypeHybridcar.StatetwoadvantagesofHybrid
Car.

04

Ans. (Diagram 02MarksAndAnyTwoAdvantages01MarkEach)

Figure:BlockDiagram ofSeriestypeHybridCar
Advantages:
1)Environmentallyfriendly.
2)FinancialBenefits.
3)LessdependenceonFossilFuels
4)Regenerativebrakingsystem.
5)Builtfrom lightMaterials.

Diagram
02Marks
AndAny

Two
Advantages

01Mark
Each

(d) PrepareachartofBharatStageIV(BSIV)normsforpetrolengineofCar. 04
Ans. Note:Creditshouldbegiventoinformationinsentenceformat,mentioningBharat

StagenormsbeingequivalenttocorrespondingEuronorms.Two/threerows
needtobeappearingforBS emissionnormscontainingpermissiblelevelsof
pollutants

(e) ExplainPCVSystem withsuitableSketch. 04
Ans. (Explanation02MarksandSketch02Marks) Explanation
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PCVSystem:
ThepurposeofPCVsystem istoremovetheharmfulgasesfrom thecrankcase
beforedamageoccursandcombinethem withtheengine’snormalincomingair:
fuelmixture.PCV system usesavariableflow PCV valveaccuratelymatches
ventilationflow withblow-byproductioncharacteristics.Byaccuratelymatching
thesetwofactors,crankcaseventilationperformanceisoptimized,whileengine
performanceanddrivabilityremainsunaffected.

Figure:PositiveCrankcaseVentilation(PCV)System

02Marks
andSketch
02Marks

5 AttemptanyTHREEoftheFollowing 12
(a) CompareSIandCIenginewithjustificationforthefollowingparameters;

(i) CompressivePressure.
(ii) PowertoweightRatio.
(iii) Distributionoffuelinthecylinder.

06

Ans. (EachParameterDifference01Marksanditsjustification01Markeach)
Parameters SIEngine CIEngine Justification

Compressive
Pressure.

Less More

ACIenginedeliversmore
torqueonthewheelsas
comparedtoSIengines.
SI engines uses
carburetorforproperair-
fuelmixture.

Powertoweight
Ratio.

Less More

Sincedieselenginesare
operated at higher
compressionratio,mean
effective pressure is
more and more power.
Thereforemorefuelcan
beburnedperunittimein
SI engines of equal
displaced volume at a
givenenginespeed.

DistributionofFuelin
theCylinder.

Airandfuel
Injected

Separately

Thepre-
mixingwas

formerly
doneina

carburetor

InthecaseofCIengines,
ignition takes place by
high pressure
Compression.And in SI
engineitstakesplaceby
usingSparkPlug.

Each
Parameter
Difference
01Marks

and
its

justification
01Mark

each
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(b) DescribeCanisterPurgeasoutputcontrolfunctionofmulti-pointfuelinjection
enginewiththehelpofsketch.

06

Ans. (Explanation03Markandsketch03Mark)
CanisterPurgeControl:
ThepurgevalveisthepartofthevehicleEvaporativeEmissionControl(EVAP)
system.TheEVAPsystem preventsfuelvaporsinthefueltankfrom escapinginto
theatmosphere.TheEVAP system trapsfuelvaporsfrom thefueltankand
temporarilystoresthem inthecharcoalcanister,seethediagram.Whenthe
engineisrunningundercertainconditions,thefuelvaporsarepurgedfrom the
canisterandburnedinsidetheengine.Thepurgevalvepreciselycontrolsthe
amountoffuelvaporthatispurgedfrom thecharcoalcanister.Inmoderncars,
thepurgevalveisanelectrically-operatedsolenoidthatiscontrolledbytheengine
computer.Whentheengineisoff,thepurgevalveisclosed.Whentheengineis
runningandfullywarmedup,theenginecomputergraduallyopensthepurgevalve
toallowsomeamountoffuelvaportobemovedfrom thecharcoalcanistertobe
burnedintheengine.Thepurgeflowismonitoredbyanumberofsensors.Ifthe
purgeflow islessormorethanisexpectedundertheconditions,thecomputer
illuminatesthe"CheckEngine"light.

Figure:CanisterPurgeControl
OR

Figure:CanisterPurgeControl

Explanation
03Mark

andsketch
03Mark

© ExplainworkingofCRDISystem withthehelpofsketch. 06
Ans. (Working03MarksandSketch03Marks) Working
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WorkingofCRDISystem:
(i)Inthecommonraildirectinjectionsystem differentsensorsareusedfor
operation.Thesesensorscollectinformationaboutengineoperatingcondition
andsendsignaltotheCRDISystem.
(ii)Microprocessorreceivesthesensorsignals,convertsthesignalinrequired
formatandthenprocessesthesignals.e.g.Analogsignalsareconvertedinto
digitalsignals.Digitalsignalsareamplified.Thenthedataiscomparedwiththe
look-uptables.IntheLogicandpowermodules,theactuatorsarecontrolledfor
desiredcontrolofthesystem.TheactuatorsincludeFuelinjectors,EGRvalve,
Glowcontrolunitetc.
(iii)Thesignaltotheactuatorsisgivenintherequiredform likeanalogsignals.
iv.Information is also available in form ofDiagnostic trouble codes atthe
dashboard.Itcanalsobeavailedfrom theEDCusingascantool.

Figure:BlockDiagram ofCRDI

03Marks
andSketch
03Marks

6 AttemptanyTHREEoftheFollowing 12
(a) CompareTBIandPFIsystem ofthefuelsupplywithjustificationforthefollowing

parameters;
(i) NumberofInjectorsandit’sLocation
(ii) Knock
(iii) InjectorPressure

06

Ans. (Difference01MarkeachandJustification01Markeach)
Parameters TBIsystem PFISystem

Number of
Injectorsandit’s
Location

SingleorPair
Location: injectors are
located in a centralthrottle
bodythatsuppliesfueltothe
engine through the intake
manifold

Ineachcylinder.
Location:
Theinjectorsaremounted
ateachoftheintakeports
so fuel can be sprayed
directlyintotheports

Knock Less atomization and
vaporization willmake the
enginemoreknockprone.

Better atomization and
vaporization willmake the
enginelessknockprone.

Injector
Pressure

More
Fuel atomization depends

Less
Atomization of fuel is

Difference
01Mark
eachand

Justificatio
n01Mark

each
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upon velocity ofairin the
venturi.

independent of cranking
speedthereforecrankingis
easier.

(b) DescribeIdleSpeedcontrolasanoutputfunctionofmulti–portfuelInjection
withthehelpofsketch.

06

Ans. (Explanation02MarksandSketch02Marks)
IdleSpeedControlasOutputfunctionofMPFI:
Whiletheengineisbeingstarted,oroperated,thelogicmoduleofElectronic
ControlModule(ECM)willsignaltheSteppermotorofIdleSpeedControl(ISC)
valve to provide the easystarting withoutthe operatorhaving to touch the
acceleratorpedal.
1.Whentheengineiscold,thelogicmodulewillpositiontheAISmotortoprovide
thecorrectcoldfastidlespeed.TheISCvalvemotorallowsmoreairtoflowpast
themotorplungerintotheintakemanifoldtoincreasetheidlespeed.Thisairflow
bypassesthe throttle.
2.TheISCvalvemotorwillprovidethecorrectidlespeedwhentheairconditioner
isonandrequiredair:fuelmixturewhentheengineisdecelerating.
3.Theinjectiontimeisextendedtoprovideadditionalfuelforcoldstartandduring
thepost-startandwarm upphases.Theidlespeediscontrolledbyastepper
motor,whichissignaledbyECM asafunctionofenginespeed,loadandengine
temperature.
4.Thesteppermotorcontrolstheidlepassagesizetochangetheamountofair
enteringthe intakemanifold.Thusitcontrolstheeffectiveair:fuelratio.
5.StepperMotor:Itrotatesavalveshafteitherinorout.Thisinturnincreasesor
decreasestheclearancebetweentheISC(IdleSpeedControl)valveanditsseat,
therebyregulatingtheamountofairallowedtopassthrough.TheIdlespeed
controlvalvesteppermotorallows125possiblevalveopeningpositions.

Figure:IdleSpeedControl
OR

Explanation
02Marks

andSketch
02Marks
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Figure:IdleSpeedControl

(c) ExplaincausesofSIengineemissionandstatemeasurestocontrolemission. 06
Ans. (Cause02MarksandMeasures02Marks)

CausesofSIEngineEmission:
Themajorpollutantsemittedfrom theexhaustduetoincompletecombustionare:
CO,HC,NOxarethePollutantsfrom SIEngine.
Themaincausesofemissionsarenon-stoichiometriccombustionofnitrogenand
impuritiesinfuelandair.
MeasurestoControlEmission:
1.Airinjection:
Thissystem wasusedtoinjectairintotheengine'sexhaustportstoprovide
oxygensounburnedandpartiallyburnedhydrocarbonsintheexhaustwouldfinish
burning.
2.ExhaustGasRecirculation(EGR):
InEGRacertainportionofexhaustgasesaredirectedbacktothecylinderhead,
wheretheyarecombinedwiththefuel-airmixtureandenterthecombustion
chamber.
3.CatalyticConverter:
Thecatalyticconverterisadeviceplacedintheexhaustpipe,whichconverts
hydrocarbons,carbonmonoxide,andNOxintolessharmfulgasesbyusinga
combinationofplatinum,palladium andrhodium ascatalysts.

Cause
02Marks

and
Measures
02Marks


