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Note: This question paper contains two parts A and B.
Part A is compulsory which calries 25 marks. Answer all questions in part A.
Part B consists of 5 Units. Answer any one full question from each unit.*:;, 

i"__.: 
Ea.,e.,.h.Uu;stion catrie.s :l'O marks and +1V nlve a, b, -c a-9 Bub.,questioDs, , 
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(25 Marks)1'a) Name the processes and piston displaceme nt in 4 stroke petrol engine. t1lb) wh3t are the advantages o.f riquid cooling system? t3lc) Define abnormal combustion

i''-,,'.a..d)What-is.cetaneandocta.n.pnumber?i--..q.*.;' 
i..... "j e) Ddfirie specific tuel,rq-ngtmption andqt#rcharging:;= i- -"i -,1 i .; iii ; , ,j'i,t.,'qyr:td.i't9:effects.o,.fiffiheoverheatinfi;i;,deindeicooling..-..,:--.ii:r..g) Define slip and slip faclor and predsurE coeffiJient.,' ' Q. .' ' 

i;ih) Write the losses in axial flow cbmpressor. t3li) what is the difference between refrigerator and a heat pump? tzlj) What is ozone depletion and global warming? t3l

i.2,a)Wtratarethedesirhbltlprtipertieso{:I,6,i.itingoil?-ii-'
b) Compore Spark Ignition Engines with Compression Ignition Engines. t5+5J

OR3.a) What is firing order? Which one is most preferred?
b) Explain the battery ignition system with a neat sketch. [4+6]

' i i ..-..--.,i""r .-..........i""""i 
^- -"-_;ri'--.i ----:ri I _-:ri. 

I
.r,' i--ia.3] Ifr.g-rqt clearty tfudproaess of com6ultiBh in CI enginbs.,.: ... i........, ., j. ..,,/ i '1 b) Explain ihe varioui stagei of combristibn in SI engix*es.i "' i i "', t5tsl : 

't

OR5'a) Explain the phenomenon of knock in cI engines and compare it with SI engine knock.b) Explain the various factors that influence thi flame speed. [6+4]
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test was conducted on a 2 stroke engine and the following results were

Speed :500 rprn
Brakeioad=500N-:., I -.,i , ...: .

imep,= 3. 6u1. ,,,i , .,.:.' .,." i ,,i.t ,t :. I ,;' , ,

Jacket water temperature rise :350C
Jacket rvater flow rate = 7 kg/min
A/F ratio by mass :30
Exhaust gas temperature:3500 C
Room-temperature^-=- 259-C ;...-....r.

Afrngspfrtric pressuiei=.,trjbar 
"*;; 

!....."i
Gylinder.diameter: 22 crn ,i i i
Stroke :28 cm
Brake diameter = 1.6 m
CV of fuels = 42000 kJkg
proportion of It byrnuss i, fuel = lilyo

_*:;. i. 
-i 

:pg:ificleat of exhausr g.as : 1.0 kJ&gK..
,! i^*, sp.ecific heat of dlGtffi :2.0kJ/ti[r.i^_: *lJ , i _:J 

i-_-i *;i i Ii! ; i Glculare: ;i i ,i i i*ri i i i ! i i ,j i-,'dl lndicated thernial efficiency .r " i ..r ,i

b) Specific fuel consumption
c) vorumetric efficiency based on atmospheric conditions
Draw up a heat barance sheet for test. 
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i." :J' A-thre-e-'$tage, double;i6fin*l 
f.,o:-rft?t.lir..oTp1g:go?'pperaring a1 300 rom, receiv.es i:' i'""'.t' . ;'i' i 'i ai'/ a! Ib.ar and 2fclfi" bo.. tfr-p oiriloer is3og *, ura its's*cik€ is 400 rrrl*j ,j

volume in each cylinder is 4Yo ortn" stiote votumg. The Lp cylinder discharges air at apressure of 5 bar, the intermediate cylinder discharges at )o au, and air is finallydischarged by the HP cylinder at 75 uu"-rn, air is-cooled in intercoolers to initialtemperature after each stage of compression. A pressur" J;;; or o.z bar takes place in*-'--' i"'""'i intersoolpr after each,ttug.l Th" ird;;;;;mp191siop;and expansion...fo,r a1 r-p iviir_aB. ,
ii .. ..-j

,i i i itri 
1 

tu', intermediht* uviinJ.. iffi ;i,ft q gyrtt# l. i .is N'egreei rhe erfect.or* ,,.,ri pistoir rcid and asstrmti ci=l.oos kt'/6Kil R= 0.i"8d;figK.'Crtnurufe a)Hear rejecred iin each stages in interco6l...Tq ;;ffi;;;;ression, b) Heat rejected in after coorer, ifdelivered air is cooled to- initial t"*Ip".#r., c) Diameter of intermediate and Hpcylinders, d) Power required to drive 
"o-p."SsoE 

if its mechanical efficiency is.g5%.
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i) The free air delivered in m3lmin,
ii) The volumetric efficiency referred to the free air conditions
iii) The indicated power.

;kJ/kgK.

---ooOoo---

-t-:":1 i 'i ---i-i "i ^-",r i"' , --*:,,' , ----:, j i --.--: i

Yi*f,5*l:1f?3"I;l o,,qtram, disc{rs$ .thd efrects ofsubqooling arJ $uporheatins on iilu ,,pertormance of standzi'rd tapour cothpr'ession systent. i '.. ,,,' 
j \

what is Air refrigeration system? where it is uied and why? [6+4]
OR

A refrigerator operates between temperature limits of 300C and -50C. The refrigerant is
0.97 dry before leaving the evaporator coil. Find the condition of refrigerant entJring the
9y-lP9rat.o-r and cop of..sy^stem. If the.tenrperature rise...of water circulalins throush the
99pOgn.l..er 

is limiteditO 2tC, calculat'e rng.is flow ra'te.rof.thi coolanf. .,:, :. f -- :l i j
U'$e properties of-rdfrileihnt from uble [iven below.i l'-i . i :-."... 
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Derive an expression for indicated work of a reciprocating air compressor by neglecting
clearance.
A tilglg- ttage, single, acting reciprocating air compressor has a bore of 20 cm and a
strgk0 iif30 cm.-Theiciiinpresso.:ry.-rg ut.oo0 rpmr:THe'ilearance voJume: is 4yo oflthe-
swep[ Vo.lume and,ihd.eXi.of expansion and. compresqi'onilS'ij.:. The suCtiOnaonditionsare ,..:'

al0.97 barand2TuCand'deliverypres'surriis5.6bar.Theatmconditionsareat I.0l"bar
and lToC.Determine:

---1, l" ,

i i.... .. '' l 0.a;

b)

11.

Is+51

.,,..,....... i""-"a,
,J; i

i"""..
"" _ ! ! t

,f ;.........,''

,"ii

. -.. i"""'"",,

,i i..........'

.'ii

..,.,........ ;"' "'t

:' i'-','"
:':1.

i

i'i'i

......,...... i i
.':--....-.....

j.i\'.

tt0l

..^...,..... i"""""'r

jii..

,.: :

.J :"......,....'

!i'i

.ii

-.--.'., ! \
i::

,i 1.._._.._...j

j.

^^'; i 't

;' :.....,. '
-'^'- r i \ii

-ra

t'li

............. : "'..

............. i.""" 'r
.i: i

.,'i.......,'
-ij

- --,, i"-",
:' i...........'

i:i

li :

,j i............'
,,i\

Temp-oC Enthalpy kJ/kg Entropy kJ&g.K Specific heat kJ/kg.K
hs h" S1 s. Cp,I- C,,,

30
-)""";r iii

323.22
j 158.26--;

1465.38" '1431.8s-
1.2037

i p.o:
4.9839

"-:5.q:otz
5.024

'"*-,r i-_ I

3.35
^'ir; ':
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,rti'.,.r';'...;,';.i,,.
Take Cn for superhealed vapour as 3.35kJlkcK. rl rlt
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