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SIrC-f ION "A"

ll0Q.xl l0marksl
Choose the rnost appropriate answer/s

NO emissions fl'om an s.i. engine is highest at

I I stoichiometric air-luel ratio I lslightly lcan condition

I I slightly rich condition | | vcry rich corrditiorr

The biggest contributor to the total hydrocarbon emissions fiorn an s. i. cngine is

[ ] oil laycr I deposits l l liqLrid l'ucl I crcviccs

The PAII which is 'probably carcinogcnic to hunrans'. is

[]naphthalene I lbcnzo[g.h.ilperylcnc
llbenzofa]pyrene I lbenzo[kllluorantlrcnc

The stoichiometric air luel ratio lor gasolirre combustion is the ordcr
fll0:l []12 t []15:l |18:l

l-he working cyclc in thc case o1'a fbur strokc cnqinc is complctcd in the following
revol ution of crankshali

li lu2 llt ll2 Il4
Thc rr,aximum temperaturc in the i.c. engine cylinder is o1'the ordcr of
I 1r000-rs00 [ lls00-2000[ 12000-2s00 | 12s00-3000

The use of air-box in thc intakc sidc o1'an expcrirncntal sct-Lrp is uscd to
| ]reducc the prcssurc of air intakc I ldarnpcn thc pulsating air fIou,
I I regulate the air pressllrc | | regulate thc amount of air

2

-)

4

5

6

7

8 High srvirl rnulti-spray is used in

[ ] largc sized D.l. diescl cngines

I I small sized D.l. diesel engines
| | srnall sized l.D.l. dicsel engines

[ | largest D.l. dicsel engines

Sl:.C'l'lON "ll"
ll2Q.xl,l2marksl

Irill in the blanks.

9. The difference betwecn indicatcd power and brakc power rcpresents

10. Aldehyde cmission is significant fiom



ll. For compounds of same carbon number, order of increasing boiling point by class (n-

paraflin, isoparal'[in. aromatic, and naphthene) is

IV

12. Flame developnrent ancl subseclucnt propagation in an engine vary cyclc by cycle because

13. 'l'lrc precr,rrsors fbr the tbrrnalion of'PAt.l and subsecluently, the particulate matter in a

combLrstion process arc and

14. 'l'he laminar flame speed o1'most hydrocarbon fuels in atmospheric conditions is in thc

m/srangc ol'

I 5. Rank pctrol. dicsel ancl l<eroscrre in ternts of decreasing sell'ignition temperature

llt.

r6. If the compression ratio of the engine working on Otto Cycle is l0:1, its thermal efficiency V .

will be

17. Weibe function.bv which tlre flnite heat releasc in an engine is modelled, can be as

cxprcsscd as

18. An importarrt infbrrnation that wc .qct fiom the tirel-air cycle analysis that by leaning the

lLrel-air mixture tlte ctflcicncv

19. If the start o1' tlre conrbustion process is progrcssively advanced befbre l'DC. knocking

tendency incrcases becausc of 
.

20. 'l'he practicul combustion tempe rature is highest at

i. ll. lll.

o1'thc variation iu chargc mcltion and

l. ll.

fircl-air cqui valence ratio.
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SF,C'fION.'C''
(l,ong answer qucsLions)

15 Q.'I "35 rnarksl
Attenpt all the questions.

What is knock in an s. i. engine? [-low can it be controllcd by spark tirnirrg? trxplain in
detail the various l'actors that govern knock.

Describe how the pressure measurement is donc in an engine experimental set-up. Explain
various types of knock measurement using enginc pressure data when high resolution data
(say l0 samples/crank angle) and low resolution sarnples (l sarnple/crank angle) are
available. What are tlreir relative advantages and disadvantagcs?

1
-) Write a short technical essay on polycyclic aromatic hydrocarbons enrissions from i. c.

engines. Include health effects, distribution in the atrnosphere, formation mechanism etc. in
the essay.

Explain how a computer model fbr an i. c. engine can be devcloped bascd on sirnple
thermodynamic relations. What happens when Iuel air propcrties arc fitted into the model?
What is the importance of the cocfficients specific heat curve fbr the computer model as
opposed to the data of the ratio ol'specific heat with temperaturc?

What are catalytic convefters? Explairr the working principle ol'a three-way catalyst with
its types. Describe the behavior of conversion ctllciency lvith respcct to the equivalence
ratio.

Slrc-llON "D"'
(Short answcr questions)

[5 Q. ' 4 '''20 marks]

Attempt all the questions. Be precise and lo the point. Writing unnece.\sarillt lsn*17, ansy)er may
not.fetch maximum marks.

4

5

6 Explain why a hydrocarbon l'uel like gasoline does not have a llxed boiling point. Explain
the distillation (boiling) curve o1'hydrocarborr lircls by sketching thosc clrrves tbr gasoline.
keroserre and diesel. Explain using the same skctch lvhal may lrappen to the curve when we
mix kerosene with gasoline.

What would be the effects of operating conditions like initial air temperature, injection
pressure and swirl in the various stages o1-heat release of a dircct iniection diesel engines?

7



8

9

Why is turbulent flame specd so important lor proper operation of modern internal

combustion engines? ls high speed of combustion helpful in relation to s. i. engine knock?

whv?

Explain the hydrocarbon emission lbrmation mechanism from an s. i. engine. Elaborate the

eflbct of fuel properties in the hydrocarbon emissions from an engine both in terms of
amount and species?


