Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering Semester —III Examination Dec. 2011

Subject code: 331902 Date: 23/12/2011
Subject Name: Thermodynamics

Time: 10.30 am — 01.00 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 Authentic.

Q.1 (@) Define the term system, boundary and surrounding. Explain each 07
system with figure and examples.
(b) Differentiate followings

(1) Heat and Work 03
(2) Extensive properties and Intensive properties 02
(3) Intrinsic property and Extrinsic property 02
Q.2
(@) Derive the steady flow energy equation for open system and explain 07
each term of it.
(b) Define the term entropy and derive its equations for reversible and 07
irreversible cycle.
OR
(b) Discuss the different corollaries of the first law of thermodynamics. 07
Q.3
(@) State both the statements of second law of thermodynamics. Also
show their equivalence with neat sketches.
(b) A heat engine receives energy of 1764 KJ/min and doing work of 07
531 KJ/min. Find out thermal efficiency and heat rejection rate.
OR
Q.3 (@) Derive the charateristic equation of gas by using gas laws. 07
(b) One kg of gas enclosed in a closed vessel heated from 2 bar to 5 07
bar. The initial temperature of gas is 27° C Find (i) Final
Temperature (i1) Change in internal energy if Cv =0.72 KJ/Kg .
Q.4
(@) Draw the P-V and T-S diagram and write equation for work done 07
during the following processes (i) Isobaric process (ii) Isothermal
process (ii1) Isentropic process.
(b) In an engine working on Otto cycle has suction pressure 1 bar and 07
pressure after compression 13.5 bar. Assume Y= 1.4 for air. Find
out (i) Compression ratio and (ii) Thermal efficiency.
Q.4 (@) Derive the expression of air standard efficiency of Otto cycle. 07
(b) Derived equation of C.O.P. for reverse Brayton cycle for 07
refrigeration purpose.
Q.5

(@) Define following terms used in phase change of pure substance 07
(water) (any seven)
(1) Sensible heat (ii) Latent heat (ii1) dryness fraction
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(iv) Triple point (v) Saturated steam (vi) Super heated steam
(vii) Critical pressure (viii) Critical volume (ix) Phase.

Determine the enthalpy, entropy and volume for following
condition

(1) 5 Kg of steam having pressure of 12 bar pressure and dryness

fraction of 0.85.
(i1) 3 Kg of steam having pressure of 16 bar and temperature of
300°C
OR

Explain throttling calorimeter with a neat sketch.
Find out the change in enthalpy of steam, when the steam of 1 Kg at
10 bar and dryness fraction 0.8 was heated at constant pressure and
converted into 50 °C superheated steam. Take Kp = 2.1 KJ/Kgk
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