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THERMAL ENGJIEERING - I
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Note: This question paper contains two parts A ancl B.
Parl A rs ccmptiisorl' r.vhich carries 25 nrarks. \nst er all qLrestions in part A.
Part B col.lslsts ol'5 llrrlts. Ansrver Anv one firil questrorr il'or1 each unit. [:ach question
carries l0 rr:arhs and rna1,ha"-,e a. b. c as:;uh questrous.

PART- A

i.a) What arc the diflererrt strol(es in two stroke engines,
b) List out tlre diff'ererrces bot\reen tire Sr cngi,e ancl CI eng,re"
c) What is rneant by Cetane nurnber'J
d) Descrltre the rirree r"lesirable proper-ties olC_-l engtne [uels.
e) what is ihe inrporta.nce for measurernent of exhaust gas temperature,l
f) I-ist out the frrnciions of compressors.
g) On urhich pnnciple tn'e centrit-trgai purnp works.
h.) Explairi tirc rrnpor-tance of slip factor jrr coillpressor.
i) Whai is t'l.leilnt bv tonne of refrigeration'?

.i) Lrst out rlie adr:antages of air retrigeration.

PART-B
(50 rllarks)

2.a) Flou' cloes the Zerrith carburetor iulflil the requirernents ol'a gor.rrl carburetor"b) Erplain the r,i'urking of batter,v'rgnitiiirr svstem u,itir the near sketclr. [5*51
OR

I a) Explarn the rvorl<irig cf solicl rnlection s\stern urrl.r ncat sketch.
tr) Hxplain tlie working ol splash rubricating svstem rvith neat sketc:h.

4.a) Brre,fly explaitr the stages of cor-nbustion irr SI engirres elabor"ating the flanre l.ront
pr0pagartolt.

b) Explarn the cf}'ect rif 
'anous 

engine variabies on SI engine knock.
OR

5 a) what are the merhods to be tbllorved to avoicr knocliing in SI engine,
b) Wliat are anti knocj' ageuts? lrrdicate the substanses uied ancl their eflects orr reducing ofi,nockrrtg. li{st

NIax. I!{arks: 75

(25''Marks)

t2l
t3l
{21

t3l
l2l
13l

t2l
t3l
[2]
t3l

[5+51

[5+s]



6. Durrng a test orr a diesel engine the follorving observations \4/ere made:
'l-he porver developecl by the engine is used for driving a D.(.. generator The output of
the generato1. nro, il0 A at 200V: the eflficrency of gencrator bcrng 82%.1'he quantity of
fuel'supplieci,ro the engine was 11.2 kgih: calorif ic value of iuel lieing 42600kJlkg. The

aii-fuel ratlo rvas i8:l . The exhaust gases were passed thrr,'rugh a exhaust gas ca,lorirnetbr

,',a) F.xplain the air htlx
cotnbusit.itt cltg itrc.

b) A srx cyiiridcr,4 stroke Sl errgirie having a pislon displaeentent

dcveiopetl TEkW at -:200r.p.rr. and cotrsutl1ed 27 kg of petrol

iii) A lreat engine.
OR

: 580 literslhr Temperature rise of
of exhaust Bases at exit fiorn

of 700cnrr per cylinder
per hour, 'l'he calorific

for which the observaiions were as follows:

\\ arer ctrculalcci throttgh erhaust gas caitrritneie r

water thror-rgh calortttrelcr:-']6"C. Temperature

c alo ri metc r-"{suC R m t, ient telnperature:200C,
lleat lost to lacket cooling water is 32% of the total hcat sr-rpplied.

lf the specific heat ofiexhaust gases be l.05k.likg l(. Drat! up the lteat balance shect on

rnrnute basis. t10l
OR

ilrethocl lor the Ineasurelrtellt of atr cortsunrption in tntertral

8.

vaiue ot'pctroi is 44 Mj/kg. l:rstimate:

i)'thevolumetricefficiencyolfieengineiftheair-fuel ratiots i?andintakeair,'isat0.9
bar. 32')C ii) T5e brake the,rnral efticienci., iii) The b'ai<e torque

For air, I{:0.287kJikg K. [5+5]

A cerrtrifugal cotrpressor rurrning at 8000 rprn tlclivers 66(Jrtli/rnirr c,f fiee air The air is

.,.-,,rpr"rr*I ficur 1.01 bar and l50C to a pressure of 3 tvith an isentropic efticiencl' of
8004. Blades are radiai at outlet of irnpeller and l'lorry r,elocit) of 60 lrils n-ra}' bc assume

throughout constatlt. l'he outer radius r:f'rmpeller is thilce the inner and the stip iactor

,ruy,f,* assuri,ieci as 0.8.The blacle area coefflcient nray be assrittled C.8 at inlet. Calctrlate:

a) Final terrperature of air b)'fheoretical po\\,eI c) lrnpeller diameters at inlet and outlet

d) Brealth ol impel[:r at irrlet e) lrnpeller^blacle angic: at iniet 1) l)rftlser blade angle at

inlet. I i 0]

OR
Explarn tlre rvorking ot'i'oots blower compressor rvith ne at sketch.

A centnfirgal cornpressor delivers 50 kg o1'air per ntinute at a,-L)ressul'e oI 2.bar and

g70 C'. 
'Ihe. intake,pr.esSllre arrrl temperatirre of air is i bar arrd i5"C. If no heat is lost tcr

the surrounding. find: i) rnclex of compression iii Por,ver reqirired. if the compre.ssiott ts

isothernral. l.aie R:2lt7ikg K' 15+51

l0.a) Exptain the rvorkrng o1'Vapour con:pressron refrigeration syste.lx wtth a neat diagram. 
^

b) A Carnot cycle rnachrne operates Lrt**",', the temperature lirnits of 4l0C anci -300C.

Deterntine the COP u,hen it operates ns i) r,efrigerating rnachine ii) A hcat pump

9.a)
b)

Is r-s ]

I l.a) Explain the lvorking of vapour absorptiorr s,\/stern rvith neat sketch,

bj A Beti-Cttl",ru,', ,ifrigerator works betu,eett 4 bar arrcl I bar,pressure lirrrits. Afler

compressiol. thc ci:oliig water reiluces the air ternpLrratLlre to J7{iC What is the lowest

temperatLlre procltrced by thc ideai machtlte')

Compare tlre coe-f'l'icierit of perforrrance of this rnachirrc rviih lhai of the ideal Carnot

cycle rrrachine lvorliing between the satre pressllre iirrrits. the temperature at the

Ueginnine oi'contpressrJrr being -1-]0 C. [5+5]
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