
st2025t693t Total Pages : 8

Third Semester

Mechanical Engineering

Scheme OCBC 2019

THERMAL ENGINEERING
Time: Tltree Hours Msximum Marks : 70

Note : D All T Questions are Compulsory. Intemal choices has been
given in each LO (Leaming Outcome)

wfr z qeq 3{ffi tr s+ioR-o Ao-s qci-fi f O (affiu enucm+)

{ftKqqtr
0 Use ofSteam Table and Mollier Chart is permitted.

{drr }da 3ili qtfrqi ild * wqt{ fi ergqfr 1,

t0 In case of any doubt or dispute, the English version question
should be treated as final.

fu-flT ffi n*x * *ilo eTerqT ftqr< fr frarft { eiffi qmr t
qar o) eifrq qnr air}rTrr

a. m) Questions Marks

1. a) Write a difference between renewable and
non-renewable energy sor[ces.

qsffiq eflr Gr-r-fim-wflq s-qf sld) b
qlE 3td{ frfuqr

b) Compare flat plate controller and
conc eatrating confr olier.

H"q.rcr d--c Hr;r{o qs €fiBd {nr e,lr6-o

fr gan frffir
ORl3Terqr

Write short notes ofthe following :

I Fossii fuels

D Tidalenergy

5

5

10
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a. LO Questions Marks

fu{frfud q-{ rileg ftqvft ftfuqr

1 fi+rw {tm

D Erfiq u--sf

) a) Give the definition of a system and explain
the differentffpes ofsystems by giving one

example each.

ft6rq fr qRqTqT 4ftd dQlr frFrg y-on 6T

frqrnTt oi vo-vo sqrflur t-os q{fl{ir
The pressure for a non-flow quasi-static
process isp : (-3.5 V + 20) Pa, where V is
'in 

m3. If the volume changes from 2 m3 to
5 m3, calculate the work done.

Tf, Giq-qr{ @T{fr-€tr6 e.BqT * ftq ETq,

p:(-3.sV+20)Pat, qdVfr3 {tr qR

3Trqcn 2 fr3 + S fr: qRg.ffi-d ddT t, a\
ffi qq mTd fr qq-qr frmr

OR/oTe]Zrr

Write *re Zeroth law ofthermodynamics and
what is the use ofthis law?

Bqrqfrfr fi egq-qY fiqq frfu\ derT {s
ftqq oT eeT sqqtT tr
The initial volume of a 0.55 kg mass of gas

is 0.25 rr:F atZl"C and the pressure is 1.2

bar. Find the gas constant and the molecular
weight ofthe gas.

ffi o.ss frqT 1Tl{ i-*+ or lnfrf, 3{rqd{

0.25 q13 q{ ilsqt.T 27"c t G qTq 1.2 qT

tt iq. frqdizn delT i-fl oT 3r91il{ aro frEr}r

b)

a)

b)

5

5

5

5

s/2025t693t Contd.....



13l

a. LO Qqestions Marks

3. a) Explain the Kelvin-Planck and Clausius
statements of the second law of
thermodynamics.

sqnfrfr * trdq fiqq t bfr-q ta{6

der qatfuq-s mer{ o1 qq-fldt

A heat engine produces 12.5 kW of power
when the engine receives heat at the rate of
2350kJlmin. Find the rate of heat rejected
from the engine and find the thermal
efficiency.

gfi sqT gqq 12.5 frdt{e qTfrf, sqf,
m-ror t qq 16 {sq 2350 ffi qn/fr-<e
fr q{ t *q1 qlrr 6Tf,r tr rqq t -qr
fiqte-{ ft q{ aro frM q.rQ{ 6 s*flq
qemT S sn frffir

OR/o{a.Fil'

Write the first law ofthermodynamics and
prove that for non-fl ow process :

Q: LU +w
sqrrrfrfr il'qem fiqq o) ftffi q4 fr-€
ftfrq-d fu ernsTE c-m-q fi ft\ 0: atl+ w
d.or tt
A system works on a cyclic process and
there are four heat transfers in it and work
is given for three processes, which are
shown respectively.

Q*t:230 kl,Qo_:10 kJ,Q,<-170 H,
Qd-o: 60 kI, Wo*b: 15 kI, Wb-<- -10 kI,
Wr4:25 kI calculate the work for process

d-a.

b)

a)

b)

5

5

5

5
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a. LO. Questions Marks

f6 ft-mrq qfi=q qrnq qq ard enqf,r t f,Er

e-st ffi sql qiq.{ur ft-dt t aQrT *{ !-f,q
b ft\ EFTd Rq,Tq t, c\ mqer: q-qRtd fut
qqt

Qa_b:230 H,Qu.:-j0 kJ,Q"<-170 kI,

Q d-o: 60 kl, W o-b 
: 1 5 kl, W b--c 

: 
-T0 AJ,

Wr4:25 kl
sfrq d-ad ft\mTdfrqsnTfrffir

4. a) Draw P-V and T-S diagrams for the
following thermodynamic process :

I Isobaricprocess

D Isochoricprocess

iif Isothermal process

iv) Adiabatic process

Fmfufu( swftd;t q-mq'b' fts p-v oe{r

1:S clts elrElr

D e+rSriffio q-mq

0 eq3ilqdfr.f, qmq

iD e€€)Qr+a. q-mq

i9 s-$w u-mu

The initial pressure, temperaftre and volume
of air are250 kPa,315"C and 0.85 m3

respectively. In a frictionless constant volume
process, the pressure changes to 125 kPa.

Find the finaltemperature andvalue ofheat
transfer. Consider for air the value of gas

constant 0.287 kJlkg K and value of
C"0.718 kJ/kg K.

b)

5

5
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a. I,C) Questions Marks

a)

Fmfrfu( qRfuftqt { 25'c fi orqqr.q

q{ 10 qN & qr6r qq 2.5 ffiqtq qrr hT

ssffi fr-{i h ftS 3rrqeqm'g.sn fr quTrT

dr
D q-q qTq 3ird t, fuq-f,r gEm-dTaT 0.85 t;
0 q6r qrq gw wqu tt

OR/e+er+r

Draw a neat diagram of Babcock and

Mlcox boiler and label its parts.

ffi oen mfl{ efud-i 6-r vfi w.6
ft.d dtft\ G q,Tt o\ dq-a mtt

Explain tkottling calorimeter with the help

ofneatdiagram.

Bqttft i;ai-Aqkq o) re-o ft--d fr stlzrdi
t eqsrglr

b)

5

5

6. a) Whatis nozzle and howit is classified?

fqoT TqT t GAr {d Ax} aXgu ft-qr oror

t:
Dry saturated steam at 5 bar flow isa.nozzle

isentropically to a pressure of 1 bar and

dryness fraction 0.9. Ifthe velocity of steam

atinletis 85 m/s. So, findvelocityofsteam
at outlet.

5 qR qrq fr g.o rl-qu um o\ t eR qTq

ow gwnier 0.9 {f, qqqtfr-6 ljhq ETIT

r)-qd { q-€Tkd fuqT qrdT tr qR stq or
qT{Frn tr ss q1/t E\ d} fi-q.i{ } ft+T{
q* *,c ol tr 516 frffir

b)

OR/3{slqi

4

6
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a. I{) Questions Marks

Nozzles are used in impulse hrbine whereas

it is not used in reaction turbine. Explain.

sndrt ecqrrq d qMior qq}T frql qror t
"fl-qfu 

qfrhqT e{sEq fr q-ser eq}rr r&
Elil t, rqe frftrlr
Describe with a neat sketch the working of
a surface condenser.

To em'-gQrt fr-d il eTe{ qqr yulq dqfr-,
fr +rffi sT qnh fiftqr

a)

b)

4

9

7. Write shortnotes onthe following :

! Windenergy

D Enthalpy

D Entropy

r0 Difference between Otto cycle and Diesel
cycle.

Frqfufua rr {ifirrT M ftfuqr

D q-qc s-qt

D rgrcfr ..c

O r'Elfr
19 3rid qtr f,elT sl-qta a-fr q 3i{i

OwoTqfl.

Write short notes ofthe following :

! Carnot cycle

0 Dryness fraction

O Difference between Boiler mountings and

accessories.

19 Compoundingofsteamftrbines

4 x2%
:10

4x2%
:10
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a. LO Questions Marks

Frqfufun q{ wfleffi ffi ftfuqr

1 orT a-m

D gwn ft-*
,0 qrqcx 3iltffi G qrqa-q Bv{TTTFT q Gtdr

rD qTqT e{flg{ oT e-gq-fl

-g.e€€-
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