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1. Answer three question ftom Sectiol A aod throe question from Section B
2. Duc credit will be given to neatness and adequatc dimeDsions.
3. Assume suitablc data wherever neccssary.
4. Diagrams and chemical equations should bc given *herevcr necessary.
5. Retain thc construction lines.
6. fllustrate your answer necessary with the help ofneat sketches.
7. Use ofslide rule logarittunic tables, Stearn tables, Moller's Clhafi, Dra\i'ing

instnrment, Thermodynamic tablc for moist air, Psychrometric Charts and
Refiigeration chafis is permitted.

8. Discuss the reaction, mechanism wherever necessary.
9. Use ofper Blue/Black inUrefill only for uriting the answer book.

SECTION . A

t. a) Explain in dctail the conccpt ofReversible and Irreversible process.

b) State and cxplain thg phasc rule. Compute the degre€ of ftcedom i1'.

i) liquid water ir oquitibrium with its vapour.
ii) liquid water in equilibrium with a mixture ofwatcr vapour and nitrogen
iii) A liquid solution ofalcohol in water in cquilibrium wilh its vapou!.
iv) System is made by partial decomposition ofNHrCl.

OR

OR

a) One Kilomolc ofgas for which PV = nRI (R: 8.31 kJn(mol k) is originally at 320 k of I
bar. It is then heatcd at constant presswe to a tempclatue of420 k and comptessed

isothermally to volume equal to its initial volume. Assume Cp = 25 kJ/kmol k.

Find AV, AH, Q & W.

b) Show that AE 
= 

qv of AH = qp in this equntion qv & qp are state function-
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a) Explain the following
i) Heat Rcservoir
iii) Heat Pump

ii) Heat Engine

b) Explain with cxample state and path functiors

3. a) Explain the Iirst law ofthermodynrunics ibr non flow process. What are its limitations ?

8

b) Calculate AU and AH for I kg of water whcn it is vaporized at the constaol prcssure of
101.325 kPa. The specific yolume of liquids and vapour wate! at thcse condilions are

0.00104 and 1,673 m3Ag for this change, heat ir the amount of2256.9 kJ is added to the
watet.
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5. i)

b)

8. a)

b)

t. a)

b)

10. a)

I l.

12, a)

ShoN the equi\'alcncc of :

i) Ke lvin l'lanck statemcnt

b) l..xplain in detail thc concept rrlCaroot t\ clu qith propositioss.

OR

a) From a rcservoir aI 600 k, 100() J ofheat is tftnsfbrred to alr engine that operates on thc
Camot cycle. 'Ihe engine rqjccls heat t!) a reservoir at 300 k. Determine the thermal
elficiency ofthe cycle and the rvork dr,ne by the engine.

b) Derivc the equation lbr calculation ofentropl' chanSes for thc proccsses invoh,ing ideal
gases.

strcTt()N - B

a) Explain in detail tre vapour compression crcle rvith neal sketch and T-S and P-It
diagrams.

ii I a'lausiLrs statemcnt

Y(r l)

A vapcur compression ret_rigeration sr stcm u ith ammonia as thc working fluid is to
operatr betwcen 21i6 k and J00 k. Detunline COP, given that thc enthalpy ofsaturated
vapour at 266 k - 656 kJ./kg and cnthalpl ofsuperheated vapour leaving the compressor is
724 U,'kg, enthalpy ofsaluratcd ljquic a1 -]00 k = 1,l,1kJ,4tS.

OR

Explair in detail the Linde plocess for ges liquefaction.

Show lhat a I k$ heat pump working bclween an indoor lemperature of 300 k and an
outsid(: temperaturc of290 k is equivalc l ro a -10 kw healcr.

Lxplain in dctail the classiliration o f themrod)iramic propcrties.

I)erive the expression for CiSbs liee cn:rg1'and show that decrease in Gibbs free energ),
is equ:rl to the arnounl oiniarimum uo:k \vhialr a s),stem ran do isothermally and
isobadcally over and abo\'c rhc nrechanicrl !,"ork.

OR

Explain the firndamerrtal property rcl.rli.\ns ind shorv.
i) cLA=-Sdr-Pdv iil dc=-Sdt +Vdp
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b) Expla:n Clausius - Clape)ron cquation

Derivs the follort-ing equatirns :

i) lh=ArM2-tr
luu

1-r

ii) PC

Po
)

'/+l

OR

Explain in detail the ThrotlLng process (Jorilc thomson Expansion) 1

('b) Slcarrr at 600 kPa and 57J k (tl:]06: kJ/kg) enters a iozzle al a ralc of l0 kg/s and
disch.uges it at 100 kPa arrd 47-i k (ll = 2875 ki/kg). Ileat loss to the sunoundings is
estimrted to bc 100 krv. Assumiog lhal rlle inlet lelocily of steam is negligible determine
the discharge Yelocity.
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