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PART-A

Q. No. — 1 Answer the following questions carrying one mark each. 15x1=15

M What is concept of thermodynamic work?

(it) | Discuss the Zeroth law of thermodynamics.

(iii) | Discuss the perpetual motion machine of first kind.

(iv) | Discuss one corollary of Carnot theorem.

(v) Define heat sink.

(vi) | What is thermodynamic temperature scale?

(vii) | Define effectiveness.

(viii) | What is high and low grade of energy?

(ix) | Differentiate between the heat pump and refrigerator.

(x) | Define availability.

(xi) | How boiling differs from evaporation?

(xii) | Define thermal efficiency.

(xiii) | Discus the throttling process to measure the dryness fraction.

(xiv) | Define entropy.

(xv) | Discuss internal enrgy.

PART-B

2 | Differentiate between the macroscopic and microscopic approach of thermodynamics. 5

3 | Explain Carnot theorem and its corollaries. 5

4 | Describe the Clausius inequality in detail. 5

5 | Explain the process of steam generation at constant pressure. 5

PART-C
6 1. Derive the expression for the first law of thermodynamics for a closed system.| 5
2. Explain state, path, process and cycle. 5

7 Air (Cp=1.005kJ/kgK) is to be heated by hot exhaust gases in a cross flow heat exchanger | 10
before it enters the furnace. Air enters the heat exchanger at 95kPa and 20°C at a rate of
1.6m3/s. The combustion gases (Cp=1.10kJ/kgK) enter at 1800C at a rate of 2.2 kg/s and
leave at 95°C. Determine the rate of heat transfer to the air, the outlet temperature of the
air.

8 An elastic balloon behaves such that pressure is proportional to diameter and the balloon | 10

contains 0.5 kg air at 200 kPa, 30°C. The balloon is momentarily connected to an air line
at 400 kPa, 100°C. Air is let in until the volume doubles, during which process there is a
heat transfer of 50 kJ out of the balloon. Find the final temperature and the mass of air
that enters the balloon.




2 kg of water at 40°C is mixed with 3 kg of water at 80°C in a steady flow process.
Determine the temperature of resulting mixture and entropy change of the mixture
process. What would be the unavailable energy with respect to the receiver at 45°C

10

10

A mass of 0.25 kg of air in a closed system expands from 2 bar and 60°C to 1 bar and
40°C, while receiving 1.05 kJ of heat from a reservoir at 100°C. The surroundings
atmosphere is at 0.95 bar and 27°C. Determine the maximum work. How much of this
work would be done on the atmosphere?

10

11

Derive the first and second TDS equations.

10

12

Steam at 15 bar and 300°C expands isentropically in a steam turbine till the temperature
falls to 80°C. Find the condition of steam at the end of expansion process and the work
done per kg of air. If the steam flow rate is 10 kg/s, what power will be produced by the
turbine?

10

13

Derive the expression for the air standard efficiency of the Otto, Diesel and dual cycles

10




