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lun 4 are compulsory which carries 25 marks. Answer all questions in part A.
Part B consists of 5 units. Answer any one full question from each unit.

, Each guestion carries 10 marks and may have a, b as sub questions.
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Defirre Zer2illlawofthertnodynarhic!.i i ',--..i i i 'a........' i .t 
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lVtrat are Gibbs and Helmholtz functions? 
rr 

pl
?.fi.r: enthalp_y. How is it related to internal energy? lZ)Explain mole fraction, volume fraction. pl
Draw p-v diagram of Atkinsoncycle. 
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W-{at do- you und.Qrtland...py pointfs4c{io4and pat[Qncri-o..n? what.aqe g.xagt and inlx4ct-. .-
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'What is Mollier chart? Why do isotherms on Mollier diagram become horizontal in
]pjrheate'd.1egion at low pressures? . - 

t3lDefine specific humidity and relative humidity and represent them on the psychrometricchart. 
t3l

ll?te-.giprd typ:l glpower cyc,les. Mention the merits'and demerits of Stirling and
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PART B

what is a thermodynamic system? Explain different classes of systems Jif Hiltrl
examples.
A 15 cm diameter vertical cylinder, closed by a piston contains a combustible mixture at
p"terqperature of.30iCrT.he pistorl.isrfree-to moveand its-weight is..sugh-that the mixture.---^.
presstrre-is 3 bar.;'Uiiper".,surface qf"ttelprBion is ex'pose.d tp ttre atrnlosiherojffr" -i;<rr1e..-,"iis-ignited: As the'i'elctionlproceeds;thd pibton moves'"slbwiy upwarils"'lnU neat trans'ferto \
the surroundings takes place. When the reaction is compleie and the contents have been
'reduc$ !o the initial temperature of 300C, it is found thai the piston has moved upwards a
distance of 8.5 cm and the magnitude of heat transfer is 4 kJ. Evaluate:
i) The work

b)
c)
d)
e)
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Iv:qat is rneart by diipllaiemenr wbrk? Exflain the patir
with an example.
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90 kJ of heat arc supplied to a system at a constant volume. The system rejects 95 kJ of
heat at conqtant pressure and 18 kJ of work is done on it. fh; systern"is brought to
ori ginal state by adiab atic process. Determin e :

i) The adiabatic work
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prove that . the COP of the reversible refrigerator operating between two given

temperatures is the maximum.
Water is heated at a constant pressure of 0.7 M Pa. The boiling point is 164.970C. The

initial temperature of water is 00C. The latent heat of evaporation is 2066.3 kJ/ kg. Fjnd

ina.,r**r.i., of eniiopy of;water if,iG finat:temperafyi'e is s{pam i, ;, i 
": t5fl} i , f
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Write the steady flow energy 
"quitio, 

fo-i a singie stream entering"and a iingle stream

Ieaving a control volume and explain the various terms in it'

.0.1 m3-of an ideal gas at 300 K and 1 bar is compressed adiabaticallyto 8 bars. It is then
'cooled 

at constant volume and further expanded isothermally so as to reach the condition

from where it started. Calculate:
i.-)"P.ressure at the,end of'constant volume-cooling. r*-, i--^'', {",\,
iiU.efi-"g" in intetubl ene.rgy duririE dpnstaiit volumefirooels. ' 

' 
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iti).''Net work done-anb triyat transfeffed aiiripe the'cyclb. Assume i;"+
cv= l}.zkJlkg K.

Explain the p-v diagram ofa pure substance with an example.

Showthat for an ideal gas, Co - Co : R. [5+5]

heat transfer to the tank. Is+s]

i+.s ult<g K and

[5+s]
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The-tank is heated until the steam becomes dry saturated. Determine final pressure and
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Write a short note on 'by-pass factor'.
A mixture of hydrogen (Hz) and oxygen (O2) is to be made so that the ratio of Hz to O: is'/ii:,bifiAil". 

rfiii'b efiiS.*r" ano'"iffiii"iirture are.ii^Bat?ria zsoc rf,glieiiinetv, calc{,idtei 
'-':

iii trie-**s oro2..ibqpire.d; (ii) rfi-e"lqludre of theico,htiin6r. i i i--i tstl} i 
- r

OR
Write a short note on:
i) Sensible heating
ii) Cooling and dehumidification
iii) Heating and humidification.
w'tet*'th" generah4ed-cq,mpressi,bitity chart? Expfa$ indetail. ,i.*:i i-"-i t5t5} l--i
u.i;*":,n. 

"",lo,li i.a",r., ,$.i;iui, r","i;i"il.i"r.","ir-iJ.i.,. on ;';f^"
and T- S diagram
Antricsson iyole operating with an idgal regenerator works between lf 00K and 288K.

The pressure at the beginning of isothermal compression is 1.013 bar. Determine-(i)_the

,o-i."rro, and turbine work per kg of air, and (ii) the cycle efficiency [5+5]


