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FACULTY OF ENGINEERING

B.E. 2/4 (Mech./Prod.) II – Semester (Old) Examination, January 2013

Subject : Thermodynamics

Time : 3 hours Max. Marks : 75

Note:  Answer all questions from Part-A.  Answer any FIVE questions from Part-B.

PART – A (25 Marks)

1. What is the need of macroscopic approach in thermodynamics?

2. Why does free expansion have zero work transfer?

3. PMMI is a hypothetical machine – Explain.

4. Show that the energy of an isolated system is conserved.

5. What is the qualitative difference between heat and work.

6. Explain with reasons, why a reversible process is a limiting process.

7. What is the cause of irreversibility during the expansion process in turbine?

8. Define the term work ratio for Rankine cycle.

9. Why is the compression ratio of CI engine is more than that of an SI engine?

10.State Amagat – Leduc law of partial volumes.

PART – B (50 Marks)

11.a) Explain about constant volume gas thermometer with the help of neat sketch.

b) What do you understand by thermodynamic equilibrium.

12.a) What is steady flow process?

b) A turbine operates under steady flow conditions, receiving steam at the following
state – pressure 1.2 MPa temperature 1880c, enthalpy 2785 kj/kg, velocity 33.3 m/s
and elevation 3m the steam leaves the turbine at the following state – pressure 20
KPa. Enthalpy 2512 kj/kg, velocity 100 m/s, and elevation 0m.  Heat is lost to the
surroundings at the rate of 0.29 kg/s.  If the rate of steam flow through the turbine is
0.42 kg/s, what is the power output of the turbine in KW.

13.a) Show that heat transfer through a finite temperature difference is irreversible.

b) Why is the second law called the law of degradation of energy?  Explain.

14. In a steam generator, water is evaporated at 2600c, while the combustion gas (Cp =
1.08 kj/kg k) is cooled from 13000c to 3200c.  The surroundings are at 300c.
Determine the lost in available energy due to the above heat transfer per kg of water
evaporated. Latent heat of vaportization of water at 2600c = 1662.5 kj/kg.
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15.a) Discuss the classification of pure substances on P-T plots. (6)

b) What is the critical state during phase change of a liquid. (4)

16.a) Derive Maxwell’s equations.  State its physical significance.

b) Why is carnot cycle not practicable for a steam power plant?

17. An engine working on the otto cycle has an air-standard cycle efficiency of 56% and
rejects 544 kj/kg of air.  The pressure and temperature of air at the beginning of
compression are 0.1 MPa and 600c respectively.

a) The compression ratio of the engine

b) The work done per kg of air

c) The pressure and temperature at the end of compression, and

d) The maximum pressure in the cycle.
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