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Note:

6.a)
< )

This question paper contains two parts A and B.
Part A i 1s compulsory wlm,h mmea 25 marks Answer all questrons in Part A

Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART- A

(25 Marks)
What is. open system? Give:suitable examples 2]
What is path function? E'X'pl‘am '''''''' 3]
What is PMM of second kind? [2]
Write the two statements of second law of thermodynamics. [3]
What is dryness fraction? Explain. [2]
What do you mean by throtthng9 Which. property remains constant..during
throttling?"’ o Salh <31
Define dry bulb temperature and wet bulb temperature [2]
What is thermodynamic wet bulb temperature? Explain. (3]
Draw layout of Bell- Coleman cycle and indicate various components on it. [2]
Draw p-v and T-s plots for Atkinson cycle. [3]

PART-B.. i S ek

(50 Marks)
Explain the working of constant pressure gas thermometer with the help of a neat
sketch. [10]

OR

Prove thit ifiternal energy ig’a property of the'system, .0
Discuss in detail about quasi $tatic process: LS “[545]
Prove the equivalence of Kevin Plank and Clausius statements.
Derive Clausius inequality and explain the significance. [5+5]

OR
What do mean by ther modyn amic potenlmls" Explam
temperature of 40° C. Find tlu_ least rate ol heat rejection per kW net output of the
engine. [5+5]

Explain free expansion process.

Find 1nternal energy of 1 Kg: of steam at 20 ‘bar when

i) It is superheated, its temperature being 400 °C;

ii) it is wet, its dryness being 0.9 [5+5]
OR
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9.a)

. b)

10.

I1.

1 kg of air at a pressure of 8 bar and a temperature of 100 °C undergoes a

reversible polytrophic process following fhe law pvi? = cvnstant It the fmal

pressuré’is 1.8 bar determine: 0 T e

i) The final specific volume, temperature and increase in entropy;

i1} The work done and heat transfer

Assume R=0.287 kJ/kg K and y=1.4.

Repeat (a) assuming the process to be 1rrever51b1e and adlabatlc between end

states. - i i k9L T [5+5]

Explain the method of evaluation of internal energy of gaseous mixture.

A vessel of 0.35 m’ capacity contains 0.4 kg of carbon monoxide (molecular

weight=28) and 1 kg of air at 20 °C. Calculate:

i) The partial pressure of each constituen}; ..

The gravimetric analy51s of air may be taken as 23.3% oxygen

(molecular weight = 32) and 76.7% nitrogen (molecular weight = 28). [5+5]
OR

Derive the expression for enthalpy of moist air.

0.004 kg-of -water vapour per kg of atmospheric air is remoyed and temperature of

air afterrerioving the water vapour becomies 20 °C. Deterniifie: T

1) Relative humidity ii) Dew point temperature.

Assume that condition of atmospheric air is 30 °C and 55% RH and pressure is

1.0132 bar. — [5+5]

air standard efficiency ahd tnéan effectlve pfeSsure e ‘»3[-10};
OR

Explain the working of Bell Coleman cycle and derive the expression for COP.

[10]
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