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COURSE OUTCOME
1. A fundamental understanding of the first and second laws of thermodynamics and their application to a wide
range of systems.
2. Understanding of the first law of thermodynamics and various forms of work that can occur. An ability to
analyze the work and heat interactions associated with a prescribed process path, and to perform a first law
analysis of a flow system.
3. An ability to evaluate entropy changes in a wide range of processes. Familiarity with calculations of the
efficiencies of heat engines and other engineering devices.
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of the equilibrium condition for closed and open systems.
5. To be able to use mathematical and thermodynamic relation where ever required.
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Part A

Question : 1 What are the different types of system?

1 Fundamentals Self 1



Question : 2 What is the necessary condition to determine the entropy of a series of process?

16 Entropy Self 4

Question : 3 What is the significance of Carnot efficiency?

14 Carnot Engine Self 2

Question : 4 What is a throttling process?

13 Application of 1st law Self 2

Question : 5 Differentiate between steady flow process and unsteady flow process.

14 Application of 1st law Self 2

Question : 6 What s a control volume?

16 Control volume Self 2

Question : 7 Define Carnot engine.

14 Carnot Engine Self 3

Question : 8 What is T-s Diagram?

10 Property Self 2

Question : 9 Is it possible to mathematically prove second law of thermodynamics? Give reason.

16 Second law of thermodynamics Self 4

Question : 10 State Clausius statement of second law of thermodynamics.

16 Second law of thermodynamics Self 3

Part B

Question : 1 Justify the statement "Entropy is degradation of energy". Support your answer with a valid example.

18 Entropy Self  3

Question : 2
Define COP.
An inventor claims to have developed a refrigerator that maintains the refrigerated space at 1°C while operating in a room where the
temperature is 24°C and that has a COP of 13.5. Is this claim reasonable? Support your answer with proper reason.

16 Heat Pump Engineering  Thermodynamics  By  Cengel  and
Boles  4

Question : 3
Write a note on:
i. Helmholtz function
ii. Gibbs function

18 Availability function Self 4

Question : 4  Derive the expression of availability for a closed system.

21 Availability Self 4

Question : 5 Considering a suitable example, elaborate on the concept of control volume.

6 Control volume Self 2

Question : 6 Is it possible for a heat engine to operate without rejecting any waste heat to a low temperature reservoir? Explain.

14 Heat engine Self 3

Question : 7
Differentiate between the following:
(i) Heat pump and refrigerator
(ii) Efficiency and COP.

15 Heat Pump Self 3



Part C

Question : 1
A reversible engine receives heat from a reservoir at 700 deg. C and rejects heat at temperature T2. A second reversible engine
receives the heat rejected by the first engine and rejects to a sink at temperature 37 deg. C. Calculate the temperature T2 for:
(i) Equal efficiency of both the engines
(ii) Equal work output of both the engines.

18 Heat Engine RTU question paper 4

Question : 2 Derive Tds mathematical relation.

25 Thermodynamic relations Self 5

Question : 3
Air at 10°C and 80 kPa enters the diffuser of a jet engine steadily with a velocity of 200 m/s. The diffuser requires a heat of 20 kJ. The
air leaves the diffuser with a velocity that is 10 m/s producing a work of 500 W. Determine (a) the mass flow rate of the air and (b) the
temperature of the air leaving the diffuser.

8 Application of First law Engineering  Thermodynamics  By  Cengel  and
Boles 3

Question : 4 Derive expression for Helmholtz and Gibbs availability function.

18 Availability function Self 4

Question : 5 Consider a steady-flow heat exchanger involving two different fluid streams. Under what conditions will the amount of heat lost by one
fluid be equal to the amount of heat gained by the other? Explain.

13 Application of 1st law Self 3
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