Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-I11 « EXAMINATION - WINTER 2013

Subject Code: 331902 Date: 30-11-2013
Subject Name: Thermodynamics
Time: 02:30 pm - 05:00 pm Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is considered to be Authentic.

Q.1 (a) Define thermodynamics system, classify and explain each with suitable
example.

(b) (i) Prove that internal energy is a property.

(i1) Differentiate: Heat and Work
Q.2

(a) Define Heat source and Heat sink. Also establish relation between thermal
efficiency, (C.O.P.)r and (C.O.P.)pp.

(b) A system obtains 180 kJ of heat at constant volume, than it rejects 200 kJ
of heat at constant pressure. During constant pressure process 40 kJ of
work done on the system. Than system return to initial state by adiabatic
process, calculate adiabatic work. If initial internal energy of the system is
235 kJ, calculate internal energy at each state.

OR

(b) State Kelvin plank and Clausius statements with diagram and deduce
equivalence between both statements on the basis of diagrammatic
representation.

Q.3

(a) For an Isentropic process, prove that PV’ = constant. Also derive an
expression of work done during isentropic process.

(b) An ideal diesel engine has a diameter 150 mm and stroke 200 mm. The
clearance volume is 10 % of the swept volume. Determine the
compression ratio and air standard efficiency of the engine if the cut off
takes place at 6 % of the stroke.

OR
Q.3 (a) Derive Expression of Air Standard Efficiency for Otto Cycle.

(b)  Air has initial volume 0.6 m’, pressure 60 N/cm” & temperature is 90° C.
It is expanded isothermally up to pressure 15 N/cm®. Find mass, work
done and change in internal energy.

Q4
(a) Explain steam formation at constant pressure with sketch and T-s diagram.
(b) (i) Define Specific Heats at constant pressure and at constant volume.
Derive its relation, Cp — Cv =R.
(i) State limitations of 1% law of thermodynamics.
OR
Q.4 (a) State methods of measuring dryness fraction x of wet steam .Explain
Combined separating and throttling calorimeter.

(b) 2 kg of steam at 10 bar absolute pressure and dryness fraction 0.8 is
converted at constant pressure in 50°C degree of superheat steam. Find
out change in enthalpy. At 10 bar, hy = 762.6 kJ/kg, hg, = 2013.6 kl/kg.
Take Cpgyp = 2.1 kl/kg K.
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(2)

(a)
(b)

Derive equation of C.O.P. for reversed Brayton cycle for refrigeration

purpose.
OR

State the condition for steady flow & derive simplified form for SFEE for

Boiler and Air compressor.

Answer any two:

(1) Explain Quasi-static process and cyclic process.

(i1) Explain the terms in detail: (1) Triple point (2) Throttling process.
(i11)Derive characteristic gas equation using an ideal gas laws.

(iv) Write short note: Thermodynamics equilibrium.
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