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Third Semester

Mechanical Engineering

Scheme OCBC 2019

THERMALENGINEERING
Time : Three Hours Maximum Morks : 70

Note : D A1l7 Questions are Compulsory.Intemal choices has been

given in each LO (,eaming Outcome)

v,ft z qeq 3TFsr{ tr 3{idRo frfiqq-r}fi ro (dfirr sirv&Eq)
ii Rq qq tr

D Use of Steam Table and Mollier Chart is permiued.

rdq ti-d 3fli q}frqq qrC b sqfi fr erg+6 3,

O In case ofany doubt or dispute, the English version question

should be treated as fural.

ffi rft non fi rite spmr fr-nq fr Rrft t e+M qrqr *
qer oi Giftq qrqT qi+Trr

a. LO Questions Marks

1. a) Writeadifferencebetweenconventionaland
non-conventional energy sources.
g.qt h qi{qR-o. 3ili ft-qTiEqfuo sgt dfrT

b ffq eiaq ftfuqr
b) Explain the working of box type solar

cooker.

drw ergq ft g,or fr orffi er-flr{Sr

OR/3Telqr

Write shortnotes ofthe following :

I Biogasenergy

D Geothermalenergy

FrqfrrfuT q{ rifArg ftP!fr ftfuqr
i enttv u-uf

D k-dTmq s-qf

5

5
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a. LO Questions Marks

7

I

a) Explain intensive and extensive properties 
Iwittrexampies. 
I

qH1ffi$ *q qrrr wma gurtrT d v-qrn$T|

qRn EqsT{dt 
I

b) If the work done on a system is 50 kJ'and 
I

the heat rejected from the system is 80 kJ, 
I

thenwhatwillbethe change inthe internal 
I

energy ofthe system 
I

qR frffi ft.orq qr ftq'r rrqr 6"rd so tl t our 
I

ft*- t gif,.g{ ssqr 8o kJ t d} fu*o ftl
srT-<,fr-6 G-qf it fu-r{r qfrTdE EhT? 

]

oR/3TeFn

, 
a) Prove that C, - Cv = R.

i n<fifri-aco-cu=p
I Ul Define the coefficient of performance of

I refrigerator and heatpump and showthat

I CoPup = CoP*.tn + 1'

I tm*.- q sE{T qE{ fi frEqKq g'Itfi o}

I qnqrRn frRilS eil{ frlgrs} tu
I

I cor". = CoP*.rrt + 1

5

5

5

5

J. a) Explainpathfrurctionandpointfunctionwith
examples.

qer E6Effi q.i frg q-.ffi of sffiiur q-frd

sgr{sr
b) 1.5 kgquantity ofanideal gas isheatedfrom

25"C to 105"C. Iffor gas is R = 0.259 k#sg K
an<l Cn/Cu = 1.2 then find :

D Cp and C,
iD Changeinintemalenergy

5

5
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a. LO Questions Marks

a)

qm' 3{rqaf t"s fr 1.5 kg qrrr fr} 25'C t
105'C ilo. rrd ftqr qrdT tr qR trr h ft\
R = 0.259 U/kg K aefi Ce/Cv = 1.2 d a]

wn ftRndr

D Cp HqII Cv

u) srT<foo sqf d qRn-dt

oR/3rercn

Describe the limitations ofthe first law of
thermodynamics.

Bffiqfrfr *'qEq ftqq fr Sqrcdenr a$u
frtuir
A reverse heat engine operates between the

source and the sink. If the work done on

the engine is 75 kW and the heat supplied

to the engine from the low temperature

region is 230 kV/, then find the coefiicient
of performance (CoP) of the reverse heat

engine

) When it operates as a refrigerator.

D When it operates as aheatpump.

\rfr vd-d s6qT si rlto nw 3tftrq il'qtq
iiqrfud dor tr {q--{ trr fuqr rqr EFT{

75 frro'lErc oer qq dTErsFi eld t irf,-{ tnt

sqr{r s.qr z:o ffiqre d d sae s.qr
{qq 6T fiqrq{ Wfm sm frffir
D qe 16 qeftf,s'*'sq d fiqrfud c,lor tr
i| w< z16 6qT qq *sq iiriqrfrrc *oi tr

b)

5

5
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a. LO Questions Marks

4. a) Write a short note on the throttling process

and write the difference between adiabatic
and polytropic process.

wftft qfuqT qr dfeffi frEquft ftfuq oer
s-dq qq egfrfu g-mq h *q Giilt ftfuqt
In the initial state, the value of air
temperature andspecific volume are 150'Q
and 0.96 -3/kg respectively and in the
frictionless constant pressure process, the

specific volume changes to 1.55 m3/kg. Find
the final temperature, workdone and value

ofheat fansfer for 1 kg of air. Consider for
air the value of gas constant 0.287 k/kg K
and value of Co 1.005 kJ/kg K.

Hiflro 3rcr-relt il qtg o-t dt!-qFr f,etT frfhE
3ilzkFi mI gH ffirlaT: 1 500c deII 0.96 m3 lkg
t si qffid qmq { Rx qrq q{ frf}E
3TrqcFi qRsffio elo< t.sS ..,3/kg $ wen tr
1 kg qE b ftq 3iftq 61qqrq, s<n otd
derT sqr €q.iuT or qFi s6 frFrlr og il
fr\ iq RNio CI.287 kJ/ks K6T qH den

Cp fl qrq 1.005 kJ/kg 11qffir
OR/3TQ.I-qT

Show the various processes of the Diesel
cycle by drawing P-V and T:S diagrams.

SqET q'qn o) p-v f,efl T-s q]i{q ffirm{
frfrH lmd d qaTt{qt

The compression ratio of a diesel engine is

14 and the cut-off ratio is 1.6. Find the air
standard efficiency ofthe engine. Suppose

forairT=1.4.
q-fi'Etqcr {wr ?Fi qqs,{ 3{-JqId t+ t aen

ffiE 3i-gqd 1.6 tr qq-{ fr ag qr+6 Eqrdi

sro ftRa-ir qq FftFi$ sTg h ft\ y = 1.4.

b)

a)

b)

5

5

5

5
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a. LO Questions Marks

I

a) What is a Boiler? How are boilers
classified?

qlqc'R Tqr t? eTqo-lT of frrH s-ftrq qTtrf-o

frqr qrf,r tz
Calculate the total heat of 1.5 kg of steam
at a pressure of 20 bar, when the steam is :

I Wethavingdrynessfraction0.85

D Dry saturated

The volume of water may be neglected.

20 qR qH w 1.5 fu-dilqm qrq fr gE sqr
fr rrq=Tr frffi, qq glq t :

, 3rr{ fr_fl_fiT gq_f,iaT 0.85

Dws-Efl
qfr or 3Trqcri qrtuq gmi * go-ar tr

OIV3Terqr

Draw a neat sketch of a Lancashire boiler
and label the parts.

aiorerq{ qrqEn oT \16 ww fux dft\
gq qFii oi fe-m oir
Explain the process of steam production at
constantpressure.

Rr< qrq w qrq vflrE{ qfrqT o} qrflrdl

b)

a)

b)

4

6

5

5

6. a) Explainthe utility of condenser in steam
powerplant.

€qfra fr qiq eTfr {izir d wq}fr-dT rh}

qr$Etr

4
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a. LO Questions Marks

b) Dry saturated steam at 10 bar flow in a
nozzle isentropically to a pressure of
0.1 bar and dryness fraction 0.79. If the
velocity of steam at inlet is 135 m/s. So find
velocity of steam at outlet.

10 qn Erq fr g.6 wqg lTrq znt 0.1 qR Erq

dEr gq-diaT 0.79 d6 $q\-dfr-6 rBhq qrtr

d-qd { q'qftd ft-qr qror tt qR sFI o.t

qT{frn tq t:s fr./+. E} er} +q-m fi ftmq
q.t l]Iq ffiT fi sro frffi1

OR/3Ter-{r

What is a Steam nozzle? Write its uses.

qrq +qcr rqr t? EHh Bqqh ftfuqr
Explain the working principle of a reaction

turbine with neat sketch.

qfrftqTKqrflfr otffi oTsfrH Euf{

fttuir

a)

b)

6

4

6

Write short notes on the following :

! PhotovoltaicCell

D Intemalenergy

D Dualcycle'

19 Universal gas constant

FpTfufuH q{ Tilerg M ftfuqr

D qtffituo ea

D sil-.dkfr sqf
,D qmqtr
rg qr{Bo. tq ftqdifi

OR/3TQ.Flr

4x2%
:10
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Questions

Write shortnotes ofthe following :

I Mollier'sdiagram

D Superheatedsteam

r0 Linediagramofanlmpulseturbine
r0 Difference between jet condenser and

surface condenser

fud qr dfirg M ftfuqr
D q)frqi 3Trts

D eTftdt'qrq

,D qT+,T ei-iTiq sT fuT silts
iv) fu dqftd frer strd $qfu d 3idi

<>rr€<+-

4x2%
:i0

F/2024/6931

Lll

a. LO Marks


