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b. The properties of a ,eortEiil fluid are related as follows: U 196+0.718T and

PV:'0.237 (T+273), U+l3l,Spssi6. intemal energy in KJ/kg, P is pressure in KN/m2, V is
' specific volume in m1/kg. A closed system consisting of 2 kg of this fluid expands in an

ineversible adiabatic process related by PV'':C. The initial conditions are 1 MPa and

200"C and finffieisure is 100 KPa. Determine the work transfer and change in intemal

energy for the pibCess. (10 Marks)

ffiffi

Note: 1. Answer any FIVE futt qluestions, choosing ONE full.questbn from esch module.

2. Use of thermodynaryt:ics,';'ilata handbook is permittid..

Module-l
I a. What is ttrermodyn'dmiC system? Explain the typeS of thermodynamic system. (05 Marks)

b. State zeroth law of thermodynamics and extraci the concept of temperature ftom it.
.t ;, _,,:!.:,.i. . (05 Marks)

c. In 1709, Sii-,fllSii Newton proposed a new temperature scale. On this scale, the temperature

was a lineai firhction of Celsius scale. fhe reading on this at ice point (0"C) and normal
human..body temperature (37'C),were OoN and l2'N.,"ggspectively. Obtain the relation

betwtlen,the Newton scale and the,,Cel'sius scale. .-",,,."" (10 Marks)

OR
2 a. Distinguish between Heat-'d rWork. (04 Marks)

b. Derive an expression fldr.:diSplacement workaip'a,,polytropic proces,s PVn: constant. Show

on a P-V diagram, four-.expansion process &"r n'= 0, tr : 1, n 
=,,11.$ 

and n = oo. Name each of
the process, _ ' :: .",-', (08Marks)

c. A spherical balkitin has an initial diam-trgr Of 25 cm and contffis air at 1.2 bar. When heated

the diameter iri#eibses to 30 cm. Dgring heating the pressure is found to be proportional to
diameter. Calpulate the workdone. (08 Marks)

Module-2il"::::::::: :' ' :::':'

3 a. Write"tha first law of therhrodFamics for any process in : (i) Closed system (ii) Open

system. (04 Marks)

b. ,,,;;Explain Joules expefimentWith a neat tkutfi . (08 Marks)

c. Prove that intemal energy is a property of the system. (08 lWarks)

,:,.,,,,,,,,,,.,, ,r,,rr oR
4 a. Write the stqff,,flow energy equation for an open system and explain the terms involved in

,{!.

it. Simpliff SFDE for the following''systems:
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5a.

b.

c.

6a.
b.

c.
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Module-3 l'1i,,,!,,,,, .i11'

Represent schematically and give performance equatiBn 6r,
(i) Heat engine, (ii) Refrigerator, (iii) ,,Ii'eat pumP'

Prove that (COr)* = (COP)o"ru",uto, * I 
]il,t "l " (04 Marks)

State Kelvin Plank and Clausius statementqo'f$econd law of thermodypmics and show that

they are equivalent. ,;- tt' i.r,,., . . 
('1Y::u'

A reversible refrigerator operates be1wei!h'35'C and -15'C. If \pat rejected to 35oC is

1.5 kW, determine th e rate atwhich.deds leaking into refrigerator. (08 Marks)

,,,' 't;,,,,it OR :, rr1,

Prove that entropy is a propertlda system. ,,i: .. .(05 
Marks)

Define Clausius io.qrrutity. unO':'intropy of a system. Fho* that for an irreversible process,

60
ds ) -Y . ':,.. ..:, ii, , (10 Marks)

T
One kg of water af213 f il !:tT{ !g 

3i.3 f ,p{ first bringing it in contact with reservoir at

323 K and then fEse#bir at373 K. What is the,ehange in entropy of the universe? (os Marks)

",,,"' "'" 

tt

Define : (i) Criiical point, (ii) Tripple point, (iii) Dryness fraction,
(iv) Pure substance (v) Compressibility factor. '',r , (10 Marks)

Derivtj:Viander Waal's constants in terms of critical proffiies' (10 Marks)

7a.

b.

8a.
b.

OR
Write the Maxwell relation''dd explain the terms involved. uurtt: :,: (04 Marks)

(08 Marks)

(04 Marks)

A rigid vessel of voluntb'ffi' m' contains
would be exerted by air on the vessel, usi

i m3 contains t0,kg"'biiir at 300 K. Delermine the pressure that

the vessel, usiog (i).'"psrfect gas equation, (ii) Vander Waal'siqg (i),,"Perfect gas equation, (ii) Vander Waal's

sXr:'molecular weight : 28.96, Vander Waal'sequation. Take fo;aif, R : 287.1 Jlkg.K, molecular weigtrt : 28.96, Vander Waal's

constants, a = t3'3$'kNma/lkgmol;2, b+',0.0365 m3lkg'mol "',. ' 108 Marks)

c. 0.1 m3 of air at.$,MPa, 356oC contaifrhd in a cylinder expands reversibly and isothermally to

0.25 MPa- Calculate for air (i) )fiorkltfinsfer, (ii) Heat transfer (iii) Change in entropy,

assuming.th.at air behaves as an {d€al gas with R : 2'8"ffikg.K.

Module-5
a. pith'the help of T-S ind P-V diagrams;itiiroualuate an expression for the air standard

b.'..bOmpare Otto and.Diesel cycles with the help of PV and TS diagram. (06 Marks)

.. : A Cu*ot engine i913bii heat to the sink 
-dt 3Z"C and has a thermal efficiency of 52.30/,. The

work output frsmltiie engine is I2O'KI, Determine (i) The maximum working temperature

of the engine a (ii) The heat atlded'in KJ. (04 Marks)

10 a.

b.

c.

OR
What are the methods fqr lfiE asing the efficiency of Rankine cycle?

Consider a steam poweiplant operating on a simple Rankine cycle. Steam enters the turbine

at 3 MPa and 350'C and is condensed in the condenser at a pressure of 75 KPa. Determine

the thermal efficig.fley of the cycle. (06 Marks)

Explain with T-S'-dia am, limitation of Camot cycle and how we can overcome the same in

Rankine cycle. ".,..' (10 Marks)
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