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Third Semester

Mechanical Engineering

Scheme OCBC 2019

TIIERMALENGINEERING
Time : Three Hours Maximum Marks : 70

Note : I All 7 Questions are Compulsory. lntemal choices has been
given in each LO (Leaming Outcome)

q$ z cs{ qgord tr eriilfto fr-o.-eq q-.}m'ro (aFh enseq)
ii fu -rq tr

D Use of Steam Table and Mollier Chart is permitted.

d+ tdd 3ft q)fuqi Ed h wqh fr rgq6 I'
O ln case of any doubt or dispute, the English version question

should be treated as final.

frrfr S q-mx h dtt eprn ftqrq fr Rift it eii-S qrqr *
qaq o) Giftq qmr qrlrnr

a. I-rO Questions Marks

1. col
LOI

col
LOz

col
LOz

a) Whataretherenewable andnon-renewable
sources ofenergy?

s-qt & Td-+F qq effifl-+fd *o eqFtz

b) Explain the working ofphotovoltaic cell.

qifdfuo t-d fr tnrdquTr-d eq-sr{ir

OR/3TEIqI

Explain the working of wind mill with neat

sketch.

tr+q qffi o-r fu{ Ffffi{ B-€-fr orffi
sq-sr$r
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a. LO Questions Marks

coz
LOl

2. lcozla)
I r,or I

co2 | b)
Lo2' I

coz I b)
toz I

n.f.. tytt"- and discuss each type ofl
systemwithoneexamPle 

I

dr fi q'Rqrrr ftfu dQrr frfrq ,-* el
dii o\ \o-\E sqrd{ul tot urwrrtr 

I

lnitial pressure and volume of a system are 
I

2 bar and I m3 respectively. 4 kJ heat is 
I

stpply in tlre qrstern volume become 1.06 m'' 
I

If pressure is constant in the system thenl

calculate change in internal energy in the 
Isystem. 
I

q+. fr{il frff-or enft-6 qq \q eno-a<l

fr\Qrz 2bar 3tq 1 m3 tt 4 kJ sqr ti *l
Rr€q .Fr 3Trqd"T 1.06 m3 d qdr tt uRl

R'€q 6r qrir Rx rto d d fus frl
orinfuo 6qt it qMq s;6 frfuir 

IoR/3Te.F[r I

Define aQuasi-staticProcess. 
I

qqrs-€fro e-fi'q o\ qRqrtrd fiftqr 
I

Initialpressure andvolume of a gas arb 6 bar 
I

and 0.03 m3 respectively. After expansion 
I

ofgas volume become 0.09 ffl Calculate 
I

workdonebYthesYstemwhen 
I

D ExpansionatconstantPressure 
I

0 Expansionatconstanttanperafire 
I

g6 ffff frrffsr uxtrm qK qq 3IrftFT m.r+: 
I

6 barTq 0.03 m3 tr rsn t qqqrd ff* *l
onqd;T 0.09 m3 fr uror tr ts' e rs-n {l
Rrs Enr ffi ,T& o,rd fi trqqT **n,l
q-{r6 

I

D Rrqqnrsnd 
I

0 ffi{ nqffifiq d 
I
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a. LO Questions Marks

3.

coz
L03

co2
LO3

Initial pressure and temperature of 2 kg
Nitrogen gas in a cylinder are 7 bar and 7oC

respectively. Final volume of gas is four times of
its initial volume. If expansion process is at

constant pressure then calculate

r Initialvolume

D Finalvolume

O Workdonebythe gas

iv) Change inlntemalenergy

v) Heatsupplied

ForNitrogen, Cp: 1.045 kJ/kg K,
Cv :0.747 kJ/kg K, R: 296.8 J/kg K

Vs'frftu-fi ii Z tcgilqfrqq frs frs-sr gtrr 7 bar

dt arqqtq 7'c tr ts or 3Tftq sIr{kFT sl{fuo
3rr{kFr or 4 5{r fr wcr tr qR qffi fr fuI
Rn qrE ,rnq d d aro filfuir

D qnfr@ 3IrrkFI

D sTRq 3TEkFr

D tfr qxr frtqr rrqr 6-rd

iv) sTr<k6 €r.qt d qRrdq

v) { q* $qr fr qnr

ilEfiq &' frq, Cp: 1.045 kJ/kg K,

Cv :0.747 kJ/kg K, R: 296.8 J/kg K
OR/3IEIqI

A reversible engine workingbetween 227"C
afiz7"Chatrejectd by the engine 360 k caymin

tothe heat sink. Calculate

D Themralefficienryofanengine

0 Heat absorbed by engine from heat source

iif Workdonebythe engine
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a. LO Questions Marks

\r5 g@-qufrq ffi 2Z7"CV Zl"Corq-m'ii tn

ffid o-{dr tr rqq 6q1 31fu1q o} roo fo.

fr-d}* issqr eft' Afu eByd orm tr aro

frffir
D qw fr Bor{T qekil

D $6qr dd t fqq Hn d ir{ ssqr fr qrx

m) €q-{ qxr ftqr rrqr 6'rd

4. c03
LO2

c03
LO2

An engine working on Otto cycle. At the

beginning of compression pressure and
temperature are 1 bar and 30"C respectively.

Compressionratio ofengine is 8. Heat supplied

at constant volume is 2100 kJ. Calculate air
standard efficienry of engine and mean effective

pressure.

g6 {qr sfd ?-it q{ 6'd o-sor tr €+fi fi
qlilT ii qq q ilT ffiqr: 1 bar G 30'c tt $il{ rF[

ri$.ff cqqd s tr G RR eirqrq'q( 21oo kJ

B-EIT e-qFT ff qrfi tr E-wq fi ilffq qer-dr G
qrtq $Trfr EFI arcT 6frqr

OR/3TEIIT

Draw diesel cycle on P-V diagram. Compression

ratio of a diesel engine is 13 and cut off takes

place at l0% of the stroke. Find out the air
standard effi ciency of the engine.

P-Vfud w d-qET ED efl-{gr T6 d-frT {q{ Fr

{i*.sq crdqd 13 t, aw ft-dq 10% $o w
d-or tr €qq fr qlgqri-6 Eern Hrd frftqr
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a. LO Questions Marks

5. co4
L03

c04
L03

Explain the working of Babcock and Wilcox
boiler with neat sketch.

so fu* fr volqor t idr6i6 G frdmT-tr

eirfl fr oTdBfrr zF\ qrsr{il
OR/3TSIqI

Explain the working of [-a-Mont boiler with neat

sketch.

sa fue fi vorcror fr ar-qte e"Iq-& fr
ordBfr e.rflr$r

10

10

6. cos
LOI

co5
LOl

Explain the working ofreaction steam turbine
withneatsketch.

wo frl fr vamor t qfrftqT qTq (qr{{
ff oTd eqTfr erflr$r

oR/sTerqr

Explain construction and working of surface

condenser with neat sketch.

so fu* 6l vorzror t n-o €qRr fr e-{r+d

qei orffi qq-srgir

10

10

7. cos
LOz

Pressure and temperature of superheated steam

flow into the convergent-divergent nozzle are

10 bar and 200"C respectively. Flow into the

nozzle is isentopic and exit pressure is 3.2bar.
Find the velocity of steam at exit.

3Tfrdg qrq, furror qrq \q drs Fqqr: 10 bar

si zoo'c t, o1 vo GTFrflIfr-q!-qrfr qY-qd t
e-cTRd fuqr qnn tr qR fr-f,d ii eqiq qqqu-dft

A G fi-+Tfl T{ Etq 3.2bar E} d ftorg q{ qFI

qrr A{ fl-6 ftfrqr
oR/eierqr

10
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a. LO Questions Marks

c05
LOz

Pressure and temperature of steam at inlet of
nozzle are 10 bar and 250'C respectively.
Pressure at exit of no ruLe is2 bar. Calculate

) Cross-section area at noz.zletJtroat

0 Velocity ofsteam at exit ofnozzle

Ifmass flow rate is 3 kg/sec

ri$d + qaqr qr lTrq 10 bar et[ W 2S0'C

drrrrrFT w slfird d-fr tr ft4.rs qr glq 6r Errr

z bar tt fl6 fr&qr

D lifir dro sT 3n-gffiq ord oT *;sa
D iidfl ftorfl qr gFr o-r ilr
qR qnr q-ard fr qq 3 kg/sec tt

-€rer;@rg-
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