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PART- A
(Maximum marks : l0)

[3'/2]

I Answer a// questions in one or two sentences. Each question carries 2 marks.

l. List the forms of energy that contibute to the intemal energy ofa system.

2. Express in words the law of conservation of energy principle.

3. Name any three thermodynamic cycle.

4. Defute relative effcierry.

5. compare the units of thermal mnductivity and convectirre h€at tznsfer co-efficient.

(5x2 = l0)

PART -B
(Maximum ma*s : 30)

II Answer any /ve of tlre following questions. Each question carries 6 marks.

I' How heat and work is defined ? what are the sign conventions for heat and
work ?

2. Explain reversible and ineversible processes.

3. Illustrate the PV and TS diagram ofa Diesel cycle.

4. Mention the various terms in heat balance sheet.

5. A gasoline engine working on four stroke develops a brake power of20 kW.
A Morse test was conducted on this engine and the brake power (kw) obtained
when each cylinder was made inoperative by short circuiting the qpark plug is
15' 14.8' 14.7 and 14.5 respectively. The test was conducted at constanf speed.
Find the indicated power and mechanical efliciency.

6. State Newton's law of cooling.

7. Explain the concept ofa blackbody. (5x6 = 30)

Ip.r.o.
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PART - C
(Maximum marks : 60)

(Answer oze full question from each unit. Each full question carries 15 marks.)

UNrr - I
Ill (a) Discuss the nvo statements of second law of *rermodynamics.

(b) hove that difference between Cp and Cv is characteristic gas constanr (R).

On

(a) Obtain an expression for the PVT relationship, work done and heat supplied
during a constant volume process.

(b) 0.1 m3 of air at a pressure of 1.5 bar is expanded isothermally to 0.5 m3.
Calculate the final pressure of thc gas and heat supplied during the process.

Urrr - II

(a) Deduce an expression for the efficiency of Camot cycle.

(b) In an Otto cycle, the temperature at the beginning and end of the isentropic
compression are 316 K and 596 K respectively. Determine the air standard
efficiency and the compression ratio. Take T = 1.4.

On

(a) How does a pressure volume diagram diffen lrom a temperatwe enaopy diagram ?

(b) An ideal Diesel engine has a diameter 150 mm and stoke 200 mm. The clearance
volume is l0plo of the swept volume. Determine the compression ratio and air
standard efficiency of the enginc, if the cut off takes place al 60/o of the stroke.

Urrr - III

(a) List out the parameters by which performance ofan engine is evaluated.

(b) Explain the procedure of Morse test.

On

(a) An IC engine uses 6 Kg offuel having calorific value 44000 kJ/Kg in one hour.
The indicated power develope<l is 18 Kw. The temperature of 11.5 kgof
.cooling water was fowrd to rise through 25" C per minute. The temperature of
4.2 kg of exhaust gas with specific heat lkg/kJk was found to rise through
220" C. Dravt the heat balance sheet for the engine.

(b) Briefly discuss about multi stage air compressor

UNrr - IV

(a) A boiler is made of iron plates 12 mm thick. If the temperature of the outside
surface be 120" C and that of inner 1000 C. Assume that the area of heating
surface is 5 m2 and K for iron as Wmk. Calculate the quantitv of heat transfer
from the boiler.

(b) Derive an expression for conductive heat flow through a composite wall.

On

(a) Briefly discuss Stefan - Boltzman law of total raditation.

(b) Explain the classification of heat exchangers with neat sketches.
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