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Note : I Attempttotalfivequestionsoutofeight.
gE Gn-d { t qiq qe;r Em fiftqr

D Use of steam table and Mollier chart is permitted.

rdq |dd gs qifrqq 
"-rC 

fi qqhr fr si-gqfr tl
D In case of any doubt or dispute, the English version question

should be treated as final.
fu'{ft $ ron } v+it erersr fr-qrq fr R{fr { eiM qrsT b
qar o) orftq qrcT qrsrnr

1 . a) State the first law of thermodynamics and prove that for non-
flowprocess. 6

Q=W+AU
g.qTrrfrA & qetq ftqq o) ftfuq \q fu€ fift\ fr eTqsrt q-dn-q

il fr\ Q=W+AU dnr tr
b) Prove that intemal energy is the property of system . 6

ftE ffi\ fr otr-dR-6 wqf ft-oTqo-r gq-erd tl
c) Define the term coefficient of performance as applied to a

refrigerator and heat pump. Show that

(cor)rr=(coe),*.+t 8

go tBartes tr sqr qq of drg ftr& rrs frqrcq gurm o)
qfuTrR.d frffir EqTfqq fu'

(cor) ,, = (Cor),u . +t
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2. a) WritelimitationsofFirstlawofthermodynamics. 6

$sqnftdTbqemftqqfrffiftfuqt
b) Define a quasi-static process. Explain sign convention forheat

andwork. 6

qqrrs-stfr-{ q-fiq d qRlqrfr-d fifrqr ord qq g.ql fr fu5
q{EEl.{r 6 qq-flg}r

c) The initial pressure andvolume of aperfect gas is 6 barand 3m3

respectively. The gas is expanded isentropically to the final
condition therefore the pressure and volume of gas becomes

3 bar and 5m3. The change of enthalpy in the process is 520kJ

and the isentropic process is supported to be frictionless process.

Findout:

I Specific heat ofgas at constant pressure

D Gas constantR
iii) Changeinintemalenergy
If the specific heat of gas on constant volume

C,=0.75H lkg"K "

T{ 3{rqaf frs or qT{@--o. Erq G 3{rq?FI fr-{eT: 6 qR qq f fr3 tr
i-s of 5-€)q qirq EM 3TRq GFrretT ii q-flTRf, fu-qr qrot t,
6o.; tr o-r Ers q ofl-q-d{ 3 qR si 5 *3 E} qror tr q_oq } fqiq
q=ffi if o-ff 520 fu.qa tt$ tr s-dsq rtrq qii qffir
qI;Is-{ srd fiftq
D t-s b RR EK qt ftfltrE g.qt

D 1* ft1qio n
iii) qr<k6 s-qf ti qRg-dq

qR tfl il RR GTrrrf,q q{ frfQTE uw c, =0.75 fuW/Arr.
Brn ilaq 1,

3. a) Differentiatebetweenlmpulseandreactionturbine. 6

GrnIT ew{{ dqi qftfr.qr eRqri{ ii er<s ftfuqt
b) Definethefollowing:

I Absorbtivity D EmissivePower

ffifun e\ qfurTftd ffftqr
D erqetqur efi-ar ii) B-fld1 erldr
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c) Draw diesel cycle onP-V andT-Q diagram. Compression ratio

of a diesel engine is 13 and cutoff takes place at llVo of the

stroke. Find out the air standard efficiency of the engine. 8

P-v d?II T-O fu{ q{ d-wT qin q-{r{gt go *qd qfu+ or dfi-sq

3i-gqrd 13 t de{r ffiq 10 qftard $o ur dor tt Ofr-< fr og
qFm qekil 516 fifrvr

4. a) Explain the working of Box{ype solar cooker with neat sketch.

6

drqq dr{q etar gffii o-r fu{ e=ro-t se_ft orffi qqsrqtl

b) Name the modes of heat transfer and explain Fourier's law of
heatconduction. 6

s-srr FerFfl'd{ut il e-{Tii b q-q ftfuq den s\ftq-{ frqq e}

ft-trR t qq-flgir

c) Explain the working of Four-stroke diesel engine with the help of
diagram. 8

e-.4 ffi* fr sarqor t qn *6 *qd ifrq fr otffi
srfrqtl

5. a) Draw a neat sketch of Babcock-Wilcox boiler and show the

direction of flow of water and flue gases. List out its specific
merits over flre tube boiler. 10

d-q-+ro-ft-a-ofw efiq-d{ o-r s.s fra eqTgi dPn qrfr qs q-(

ffii& e-drq fr Rqn ftErgi {fl dl{d{ il qrcq qe efo-ar fr
erten dr,Ti o\ We-€ fiftqr

b) AnldealDiesel enginehas adiameter 150mmand sfroke20omm.

The clearance volume is I07o of the swept volume. Determine

the compression ratio and the air standard efficiency of the engine,
10if the cut-off take place at 67o of the stroke.

96 oTrqaf d-qd iift{-{ fufl-mT qrci 150 frfr. qq *o' dqri
2gg ffi. t qR 3i-{oTql 3{rqd;I tnt qFi d< sTrim{ or 107o tl
qR fqEdq 6nofio tri *f,r t di gfrq o.r rifis{ ci-gqTf, qq qrg

q-44'q$cll g6 fiftVt

6. a) What is pure substance? Explain two phase system steam

formation. Draw P-VT:S and H-S diagrams for dry at d saturated

steam and superheated steam.
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g< rq rqr +f,r tz E 3rr*€r qTq s.qrq{ fr q-fu"T o)
qTslglt gw qq r{Ew qtq oqr 3Tfudg.Trq il ftq p-V, r-S str
rt-s ents ffit-{gr
4kg of steam at a pressure of 5 bar is produced from water at
20" C. Determine the amount of heat supplied if the steam is
9O7o dry. 5

zo'c hqc{ t akg fr ew dr 5 qR qq rr t, sqd ryi ilfrq fuft
r d;l cilqs+Fdr t, qunr 6tfrq q-qfu gwT qrq fr 9}vrtt

Findoutthe volume of 1kg of airatN.T.P 5

1 fu.qr. qE oT 3Trrrf,{ g{.d.fr. qr Erd frfuqr

Explaintheworkingof windmillwithneatsketch. 6
q+q rffi 6'r fu{ e-{-o-{ v€-fr orffi qTTfigSr

Explainthe working ofphoto-voltaic cell. 6

sH dfu6 ta fr oidqqifr qqsrgr
Differentiate between renewable and non-renewable sources of
energy. Explain merits and demerits of solarenergy. 8

TtrNFIcr l,ri cv-<e-<rro s-qf gHiif si-.tr{ wE fffrq Hti g--qf

h guii \q 3i-quuii o) eq-flgtr

8. Write short notes on any four of the following: 4x5=20
a) Secondlawofthermodynamics
b) Bio-gasplant
c) Compoundingofsteamengine
d) Boyle'slaw
e) CI and SI engine

0 Volumetricefficiency

m qrt qr rifkg { ftHFrzf ftfuqr
3T) uqr qfr or tsdq ftqq
q) erqi tfl €riz
H) R1q iifu{ fr iitrTdfuT

E) dqa or fi-qq

E) {ft.3il{.BA{ \s.erd. qfd{
F) onrrofro qerdr

b)

c)

7. a)

b)

c)
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