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Fourth Semester

Mechanical Engineering

Scheme OCBC July 2022

TIIE,RMAL ENGINEERING . II
Time: Three Hours Maximum Marks : 70

Note : I Attrempttotalsrrquestions. QuestionNo. I (Objective type) is
compulsory. From the remaining questions attempt Nry fwe.

gd E: qeq Ea fiftqr qaq m-qi6 1 (q-qftE e-m-n oT)

3Tffi tr elq qeii d t A-6 fr oi 5.6 frftqr

D Use of Steam Table and Mollier Chart is permitted.

dq |dd 3fli qtfrqi qTd b Bqqtq fr rgq6 I'
O In case of any doubt or dispute, the English version question

should be treated as fural.

fu-S tfr q-6.R b r{k erq-ar ft-irE fr Rrft if eiffi qnqT b
qer ED) 3iftq q-a1 qrlrnr

1. Choose the correct answer. 2 each
e-& s-cm 6r qsq fiftqr
, Gas turbine work on which ofthe following cycle

(a) Dieselcycle @) Braytoncycle"
(c) Rankine cycle (d) None ofthese

t* rr+6q Frr if t fuH e;F c{ oTd o-{fi t
(er) *qa qm'

(s) tor-E-q q-fi

(a) Less than zero
(c) Equaltozero

(3T) aIq t tnq

(H) epv fi wrqx
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(e) Rrqe{ qm'

(q) fln t qn{ TS

@) Greaterthanzero
(d) None ofthese

(e) a5r t vqrqr

(q) flt t ot€ T&

0 The latent heat ofvaporization at critical point is

inift.o CiE w qruftf,iur fr gm

PT.O.



t2l

O Whichofthefollowingismountingofaboiler?
(a) AirPreheater (b) FusiblePlug

(c) FeedPumP (d) Economizer

frq it t efrq-d{ ft qTtEmI +tq-fr ta
(sI) arg {trinq-in (e) i{ra-*o wrr

(q) 6-s qq (q) ffifrrn
iv) Flowvelocity ofatthroatofconvergent-divergentnoruleis
' 

wtrendesignformaximumdischarge

(a) Sonic (b) Subsonic

(c) HYPersonic (d) SuPersonic

sTFFsrfi-qqqTt qY-q-d t' ti:-o qt 3TRr6-dq ftsiur fi wq q-ar6

tT Et-dT t
(o) taft ft qfr (q) tqft fr ITft t mq

(e) GrfttaftF qfr (q) ffi fr TIfr t 3TRrn

v) Whysteamturbinegovemingused?

(a) Tc increase the steam sPeed

O) To decrease the steam sPeed

(c) To maintain sPeed constant

(d) Alloftheabove
qlq ffiErfl ;1 qfupsiau or eqqtq eqi erd tr
(o) qrq fr :Tfr oi e-.dli + ftq
(e) qTq fi qfr o1 oq o{+ h frq
(q) rn'q ff {ft 6\ RR rci b fdq

(q) $r{-mr tr*

2. a) Writebrieflyapplicationandlimitationofgasturbine' 2

t.s erqr-gq * sgqq)'r dk qqrqT( rtdq +i fta-dit

b) What are the advantages and disadvantages of gas turbine over

I.C. engine?

I.c. {qq #l gam ti tqc er{Iqq-b arq Effi qqr te
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c) Describe with neat sketch the working of a closed cycle gas

turbine. 6

qo. aiq ffi't{T e{qrfl fr orffi ww fu* fi q-6rurdT +
qqgr{gl

3. a) Definethefollowingterms 2

! Wetsteam

D Dry saturated steam

trD Superheatedsteam

Frqfufun frt qfunR-d fifrrqr

D en-{ mq

D gsqt-Tr{H lTrq

O eTfudH qrq

b) Draw Mollier chart and show the following processes. 4

I Constantpressureprocess

D Constantenthalpyprocess

,D Constantentropyprocess

+fuw sirle +qr{q G ss't Frrqfrfud ufir q$kqg

D R.tr <t[ s-mq

D Rtc \'.QIld ffiq
i0 RR qnfrft roq

c) Determinethee-nthalpy, specific volume, workdone and intemal

energy ofone kg ofsteam bt a pressure of5 bar, when 6

I The steamis 90%dry

D The steamis dry saturated

uD Temperatrue of steam is 300oC

5 qR qFr w V6 fuqr qrq fr f*neft, frftrE sTriffi{, srd \q
oTidR-6 sqt am fifrqr qqfu

D wq90%gst
D rrnr gso \E ff-{s t
trD qItI 6-t ilq 300'C t
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4. a)

b)

l4l

Classifiedthe steamboilerwithexample. 2

qrc dlrf,{ d s-qrflq HRd qrfgf, fifrqi
In a boiler test 1250 kg of coal are consumedin24 hours. The

mass of water evaporated is 13000 kg and mean effective

pressure is 7 barthe feedwatertemperature was 40oC, calorific

value ofcoal is 30000 kJ&g.Determine 4

! Equivalentevaporationfromandat 100'C

D Efficiencyoftheboiler

gm'd{f,i fi qfre{q { z+ tit if tzso fu.qr. o}rd ft sqq-d Etfr

tr qrBo gv w-ft aT rqqrq 13000 fu.m. t G qrtq qqr*

qrq 7 eN tr trqq qrft or dTqrilq 40oC, dq-A or drfrS qrq

30000 kJ/kg ti ni wo fifrqt

D l1q-gq qls-miur 100"c q{

D e"Tqil fr qeffr

Describe with neat sketch the working of Babcock and Mlcox
6boiler.

ffi-r q frraoim e"Iqd{ fr orffi sw fui q{l-fi-{

{{{flr{gl

Howthenozzle is classified? 2

d-qd 6t a* q,fun ftqr qror tr ^.

What are the effects of friction on the flow through a steam

nozfe? 4

rrtq {Iqd b qnqq t rqr6 qr qEur o-I eqr qtTra q.s-dr ta
Steam expands from 3 bar to 1 bat rnanozfe. The initial velocity

of steam is 90 m/s and the initial temperature is 150oC. The

nozzfeeffrciency is 0.95. Determine the exitvelocity' 6

q6 irq-d { qrq 3 qR t 1 qR EH d6 q-slftd fr qrfr tt qR

qrEr @-r enft-fi tq qO mis Si dtq 150"C oQr ilqEr ft qerdr

0.95 d at ft6rq q{ sTq o-r tq 
=ro 

6ftqt

")

5. a)

b)

c)
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6. a)

7. a)

b)

c)

b)

c)

tsl

what are the difference between the jet-propulsion and rocketpropulsion? 
2

fe-frq-"en G ifibe-q)q-"eTr d Gid{ qdr{gl

Explaintheprincipleofrocketpropulsionwithneatsketch. 4
iiile m-cem b fr-<id o) wo fr., ff $drqdr fr eqsqqr
Explain with neat sketch any one ofthe boiler mountings. 6

Eirfl 3Tdft6r( { t fuS g6. s} wqr fu* fi s-6TTdr d
qqgr{gl

How steamturbine are classified. z
qTq ewrfl or qrffotq frrs q-6ri frqr qnn tr
Explainthe working ofDe-Laval turbine withneatsketch. 4

S-ar+a ewrfl fr ordqoTrEft *q.u fo* fi vorq-cn t erElr{ql
Steam issues from the nozzles ofDe-Laval turbine with a velocity
of 1200 m/s. The nozzle angle is 20o, the mean blade vetocity is
400 m/s and the inlet and outlet angre of brades are equal. ihe
mass of steam'flowing through the turbine per hour ii loo tg.
Calculate 6

) Bladeangles

D Tangential force onthe blades

t0 Thebladeefficiency

Assume k:0.8
$-ar+a ei-{rfl & riq-d q} ql.q t200 m/s* ar t fr-o-o<fi tr
irqET 6T otq 20" t tri Gfl1qd q-a-o tq 400 m/s tr qAeT G
fi-+w qq qrffi b o)q sqm t derT s-flFf, di qrd1 qFr tnr

fqril-{ 900 kg t} d oro fiftqr
, w-oo otur

D serc q{ wqflq qiT

,0 sEfo qekn

k:0.8 qrq dftqr
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8. a)

b)

c)

t6l

What do youunderstandby the termboiler draught? 2

qfua{ qic t sTIq rrn n,€-A t?
Explainworking ofEconomizerwithneat sketch' 4

Frffifu-a fi ort'qqTfr sa fu* di {€lq-ar d qqsr{ql

Explain the pressure velocity compounding in steam turbine wittr

neatsketch. 6

qTq {qrfl ii qq-ilT e-grfi of sto ft-d } ERr qqsr{ql

+rGeF@€-
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