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Answer any FIVE questions

All questions carry equal marks

- - -   

1.a)
Discuss the following systems clearly defining the boundaries. Are these systems open or closed? Show the direction of heat and work transfer.


i)
Scooter engine


ii)
Tea kettle 


iii)
An electric fan


iv)
Centrifugal water pump.

  b)
Differentiate between microscopic and macroscopic approaches in thermodynamics.

2.a)
Explain how zeroth law of thermodynamics is helpful in defining temperature of a system. 

   b)
Explain why free expansion cannot be regarded as thermodynamic work. Give examples of thermodynamic work.

3.a)
What are the principal reasons for irreversibility? Give five examples.

   b)
Prove that it is impossible to construct an engine operating between two reservoirs, which will have higher efficiency than a reversible engine operating between the same two reservoirs.

4.a)
Saturated steam at 1 MPa is throttled to 100 kPa. Find the reversible work, irreversibility and the loss of available energy. Take ΔKE=0.

   b)
Calculate the availability of air in steady flow of 10 bar and 1600C. 

    
V=500 m/s. Take T0=300k

5.a)
What is meant by pure substance? Explain behaviour of pure substance by heating it from – 250C to 4000C using p–T diagrams. Assume distilled water as pure substance.

   b)
Atmospheric air contains approximately 79% N2 and 21% O2 by volume. Determine the minimum work required to separate one k mol of air at 300k and 100 kPa in to pure N2 and O​2 at the same temperature and pressure.

6.a)
Derive an expression for air standard efficiency of diesel cycle with usual notations.

   b)
Find the ideal efficiency of diesel cycle having compression 10, if the temperature at the beginning of compression is 600C and at the end of combustion is 12040C.

7.a)
Explain the working Rankine cycle.

   b)
Explain the features of psychometric chart.

8.
Write brief notes on the following:


i)
Statements of second law of thermodynamics


ii)
Dual combustion cycle


iii)
Absolute scale of temperature.
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