Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-V-(DLM) EXAMINATION - SUMMER

2013
Subject Code: 331902 Date: 14-05-2013
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 to be Authentic.

Q.1 Differentiate followings: 14
1. Open system and Closed system.

Heat and Work.

Process and Cycle.

Point function and Path function.

Reversible process and Irreversible process.

Extensive property and Intensive property.

Thermodynamic cycle and Mechanical cycle.
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Q.2
(@) State Kelvin Plank and Clausius statements with diagram. Prove 07
equivalence between both statements on the basis of diagrammatic
representation.
(b)  Explain the first law of thermodynamics. Prove internal energy is a 07
point function.
OR
(b)  Which are the conditions for steady flow? Derive SFEE for open 07
system.
Q.3
(@) Which are the limitations of first law of Thermodynamics? Explain 07
two statements of second law of Thermodynamics.
(b)  Define Cv and Cp. Derive relation between Cv and Cp. Calculate 07
thermal efficiency and heat rejection rate when a heat engine
receives 1800 KJ/min heat and it develops 9kw of power.
OR
Q.3 (&) Derive characteristic of gas equation using an ideal gas laws. 07
(b) 1 kg of gas enclosed in a closed vessel has absolute pressure 2bar 07
and temperature 27 °C. If it is compressed upto Sbar pressure find
Temperature and change in internal energy.
Take Cp=1.005 KJ/Kg; K&R = 0.297 KJ/Kg K

Q.4
(@) Explain Diesel cycle. Derive an expression for air standard 07
efficiency of a diesel cycle.
(b) State characteristics and application of Otto cycle. 07
An Otto cycle engine having clearance volume is 25% of its swept
volume. Find air standard cycle efficiency if y=1.4.
OR
Q.4 (@) Derive equation of C.O.P. for reversed Brayton cycle for 07
refrigeration purpose.
(b)  Explain Brayton cycle with P-V and T-S diagram and derive 07
equation of Thermal efficiency of Brayton cycle.
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Q.5

Q.5

UA-1

(@)
(b)

(@)

(b)

Describe combined separating and throttling calorimeter with neat
sketch and explain measurement of dryness fraction with it.
Define followings :

1. Wet steam

2. Dry and Saturated steam

3. Sensible heat

4. Triple point

5. Degree of super heat

6. Dryness fraction steam

7. Latent heat

OR

Explain

1. Molier diagram with neat sketch.
2. Name the methods of measuring dryness fraction of steam.

1) Determine the volume, enthalpy and entropy for following
condition: 5 Kg of steam having 20 bar absolute pressure and
dryness fraction of 0.8

2) Find Dryness fraction of wet steam if 0.75 Kg of water particles
present in 90 Kg of dry steam.
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