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FACULTY OF ENGINEERING

B.E. 2/4 (Auto. Engg.) II – Semester (Suppl.) Examination, January 2013

Subject : Thermal Engineering

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 do you understand by Macroscopic and Microscopic view point of
thermodynamics? (3)

2. What is the difference between work transfer and heat transfer? (2)
3. What is perpetual motion machine of second kind? (3)
4. Distinguish between enthalpy and entropy. (2)
5. Derive the term steam nozzle.  Explain various types of nozzles. (3)
6. Draw the schematic diagram of a Brayton cycle with reheating. (2)
7. Define the following terms : (3)

a)  volumetric efficiency     b)  Isothermal efficiency        c)  Multistage compression
8. Prove that COPHP = 1 + COPR. (2)
9. Discuss the different modes of heat transfer. (3)
10.State the Fourier’s law of heat conduction.  Write S.I. units. (2)

PART – B (50 Marks)

11.a) Define quasi static process. (4)
b) Air at 150c and 1.05 bar occupies a volume of 0.02 m3.  The air is heated at

constant  volume  until the pressure is 4.26 bar and then cooled at constant
pressure back to the original temperature.  Calculate  i)  the net heat flow to
or from the air and   ii)  the net entropy change. (6)

12.a) Prove that energy is a property of the system. (5)

b) Show that the two statements of 2nd law of thermodynamics are equivalent. (5)

13.a) Explain the working principle of ideal gas thermometer (constant volume type)
with a neat sketch. (5)

b) What is a heat pump, how does it differ from a refrigerator? (5)

14. With the help of a neat diagram explain the working principle of a simple Brayton
cycle and derive an equation for thermal efficiency, represent the cycle on T-s
diagram. (10)

15.a) Prove that clearance volume has no effect on the work done to compress per kg
of air. (6)

b) Discuss the condition for minimum work condition in an air compressor. (4)

16.a) With the help of neat diagram explain the working principle of a simple vapour
compression refrigeration cycle and represent the cycle on T-s & P-H diagrams. (6)

b) List the desirable properties of a refrigerant. (4)

17.a) State Wien’s displacement law. (3)
b) Draw a sketch for the temperature variation of hot fluid and cold fluid during the

flow through a parallel flow heat exchanges and write the LMTD expression. (4)
c) Discuss the differences between free and forced convection. (3)
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