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Fourth Semester

Mechanical Engineering
Fourth Semester

PTDCMech.
Scheme July 2008

TIIERMALENGINEERING

Time : Three Hours Maximum Marks : 100

Note : D Attempttotalfivequestionsoutofeight.
gE oTr-d d t "ffq 

qa;I 6d 6ftqt
D Use of steam table and Mollier chart is permitted.

61q |q6 \q frfu{r il-C il nqtr fr Grgqfr tl
D Lr case of any doubt or dispute, the English version question

shouldbe treated as final.

ffi fr rcrq b dk ererqr fr+lq fr fufr it eiffi qrEr b
sqq o\ siftq qmr qr}'Ilr

1. a) Explainvariow thermodynamic systems withpractical examples.

6

sqflft.ft b ftfr-d.iii d qqarfud sfl-{rq qFo eq-fl-{it

b) Explainthe working of Box type solar cookerwithneat sketch.

6

drm erEq dar gmv ft otffi qftT q{sr{il
c) Define Heat engine, Heat pump and Refrigerator. Also prove that

(COP)H,=1+(COP)n"r 8

sqr iqq, s-qr sq aer tftfrtc( oi qfuilR-d ftFili stq I
ft-< Asd
(COP)H'=1+(COP)n.r

2. a) WriteFourier's law of Heatconduction. 6

s-Err qFFr & .hiRq{ ftqq ai ftfutt
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b) Explain construction and working of surface condenser with neat
sketch. 6
EdA €qT6 fr q-qmd ael orffi o) wid, srgr{fi

c) Findthe air standard efficiency of petrol engine whose cylinder
diameter is 20 cm, stroke is 35 cm and clearance volume is
0.002025m3. Given T=I.4 8

tq tild gqt ff qE qrro qetcTr Erd fifrili, fus6T Rrdusv
qRr 20 tfr. oen $o :S frfr. gq etffisl Gn{il{ 0.002025 fi3
tl RqltY=t.+

3. a) DrawtheP-v andr:S diagramforthe folowingprocess: 6
I Isobaric

D Isothermal

trD Isentropic

ftETftfuT q-fit'l h p-v der T-S 3TAs dfuil
D Hqqrmq

D Hqn{q

D s-dq
b) Compare Fire tube boiler and Water tube boiler. 6

GIfr{ qfuoT defi sEr qfu-6r er{d{ fi gra-+ ftfrir
c) Find the amount of heat required of 1 kg of iteam at a pressure

of 1.0 MPa and 27"C neach of the following cases when: g

D Steam is wethaving dryness fractionof 0.9
D Steamisdrysaturated

nD Steam is superheated, whose temperature is 325.C
Specific heat of steam is Cr=2.Q!3 kJ/kg_K.

1 fufi. qlq fusor qrs defl drrl ffi'{QT: 1.0 Mpa den 27"C t n}
frq fufui { frilft \;sTr di enqqqcD-dr &ft qq

D qtc gq, t fr-fl-or gq-dr eieT 0.9 tr
D 'Trc gw, aw €Es tr
uD qrc aTfr dH t aen v{rrr orqm-q 325"C tr

qM fr frfe'rE sqr Cp=2.0g3 kJlkg-K tt
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4. a)

t3l

Write down Clausius statement and Kelvin-plank statement of
secondlawofthermodynamics. 6

sqnftfr h trdq ftqq + 
"-drfrqfl 

oQFT darr bfrq wio
oprc d ftfuir
ExplaintheworkingofSteamturbinewithneatsketch. 6

qTc Rfl-fl fr or4qurTil ei E.i{, qqsrg}t

1 kg of ideal gas is heatedfrom 27"Cto 150"C. If the value of
R=0.259kJlkg-KandCr/Cr= l.2forthegas.Find 8

D Cp and C,

D Changeinintemalenergy

trD Changeinenthalpy

go sr-qaf i-s fr 1 fuir. qnr oi 27"C t 150'C cD r-d ft-qr qror

b)

c)

5. a)

b)

c)

tr qR ts b ftd n = 0.259 kJ/kg-K derr cp/cv = 1.2 dr, d
an ftFrlr \

il c deflc'pv
D 3rr<ko s-qf d qRn-dc

iii) v-qrd if qkq-dq

Explain Throttling calorimeter with neat sketch. 6

Bqtefr drdt{-es qi sru fud fr q-drqdT t sq-fl{dr

DifferencebetweenPetrol andDiesel engine. 6

i-fra ael d-qd iu.{ it er<r wE fiftrir
A four stroke engine whose piston diameter is 20 cm, length of
stroke is 45 cm and mean effective pressure is7 bar. Engine speed

is 120 rpm. Engine torque is 180N-m. Find indicated horse
power,breakhorsepowerandmechanicalefficiency. 8

go'qR So is-{ fr-fl{T ft-€q Eqrs 20 t+., Filo 6I dq(
45 +fr. der qF4 c-qrfr Er-q z qR tr ts-{ fr .ft tzo Tm qfr
ft+e tr gq-{ er6 139 qgq-+e tr @a 3Te.r QTfr, }o eTeq

sTftd dqr qift.f, qekil Erd frFrlr
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6a)

b)

7. a)

c)

14)

Explain all modes ofheattansfer. 6

$rTT wlqt<Rur fr sS fqDqf *i sq-flglr
Justi$r the role of solar energy to reduce consumption of depleting
resourcesofenergy. 6

q{q{Frd g.qf #i fr sqfr o} oq m{i fi ftt-} d{ grilf fr
TE-ol +t eq-sr{ir

0.9 kg air is at 225oC expanded according to the law
p[l'25 = constant and pressure is reduced from 15 bar to 1.5 bar.
Assuming the characteristic gas constant R= 0.27 5Hkg-K and
value of Co - 1.045 kJ/kg-K, Find work done by the air, heat
transfer antl chance in entropy. 8

0.9 fur. s[g oT 15 eN <rs dQn zz5"Cdrqlp1 t pyt.zs- Riqi-o
ftqq ERr 1.5 st-{ qrq ilD'rsRq ft-qr.rqr tt qrft} dre{Frfi t'rs

fudro. R= 0.275 kJ/kg-K cTerT Co=1.045 kJ/kg-K, d org Hnr
foqr rqr o-[d, sqr FQr;rf,{q dprT qqrfr ti qA+aq an ftFrtr

Explain working of a two stroke petrol engine with neat sketch
diagram. 6

E@ fu{ fr *ru+or fr d Fifo fdd E-qq fr orffi o}
sqsrqlr
Draw a neat sketch of Lancashire boiler and explain its working,
show the direction of flow of water and flue gases. 6

eioreTrw Gn-qEr{ oT rlzs fud eiTd den {sft ordw,nd ot
qqsrgi, qr-fr G eq rrdi fi quq fr Ren of @r
The following data refer to a closed system which undergoes a
Thermodynamicscyclecorsistingoffourprocesses 8

Process HeattansferGYmin.) WorkTiansfe(kl/min.)

L-2 NI -1000
2-3 40,000 Nrt

3-4 -4,000 26000
4-I -12,000 -1000

b)

c)
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Show that the data is consistent with the First Law of
Thermodynamics and calculate:

I Net rate of work output inkw
D Effrciencyofthecycle

ttD Change in internal energyforeachprocess.

qo rq iiT cil sq-nftfr BF cr od o{dr t ow {6 qn c-rnq t
ccr t, il 31@ ftq norq tr

qfr-ql $EIT TeIFIF{tq (kJ/min. ord *effirtr{q (kJ/min.)

t-2 Nil -1000
2-3 40,000 Nil

3-4 -4,000 26000

4-I -12,000 -1000

Rgrg} fr t 3tfir-g uqqffi b qsrq frqq or s.qrqr o{i t
der srd frFrlr

\ sfrtignodffiqrdii
D rf, fr Eerdr

D c-.fo cfuq-r d qT=dR-6 u-qf ii qRn-f,{

8. Writeshortnotesonanyfiveofthefollowing. 4each

I Conceptofentropy

D Drynessfraction

lD Compoundingofsteamturbine

iv) Shell andtubetypeheatexchanger

v) Newton's law of heattransferby convection

vi) Solarwaterheater

vii) Difference between basic and derived units with examples
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Flqfrrtun { t A-6 qiq w r+Rm ftqFrqf ftfuqr

D q-(tfr fi eftrnqT

ii) gw-ar ft-*

iii) t+q ew-fl fr 6qlvR,T

iv) drd G qft-sT rzFR $rr ftfrqrR-*

v) g-q sianur h q= or ftqq

vi) €lq q"r fiev

vii) W gor{qi dQn qfqEr {o.dqt t v+eqrr qFo er<q

-g€r:@t>
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