Seat No.:

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Semester -III Remedial Examination May - 2011
Subject code: 331902

Subject Name: Thermodynamics

Date: 25/05 /2011 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 Authentic
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Explain closed, open and isolated systems with neat sketches.
Differentiate following (Any Four)

(1) Heat & Work (2) Process & Cycle (3) Reversibility & irreversibility
(4) Shaft work & flow work (5) point function & path function

(6) Diathermal wall & adiabatic wall

Describe Joule’s experiment and thereby explain first law of thermodynamics.
Derive the steady flow energy equation for open system & explain each terms
of it.

OR
State both statement of second law of thermodynamics. Also show their
equivalence with neat sketch.

Derive characteristic gas equation using an ideal gas laws.
One kg of gas enclosed in a closed vessel has absolute pressure 2.5 bar and
temperature 30°C. If it is compressed up to 5.5 bar pressure find (1) Final
temperature (2) change in internal energy take Cp = 1.005 kJ/kg.K & R =
0.297 kJ/kg.K

OR
Show following process on P-V and T-S plane
(1) Constant volume Process (2) Isothermal Process
(3) Isentropic Process (4) Isobaric Process
One kg air is at 12 bar absolute pressure and temperature 900°C. It is
expanded up to 2.5 bar absolute pressure by isentropic process.
Find (1) Final Volume (2) Final temperature (3) Work done
Take R=0.287 kl/kgK,y=1.4

Define an expression for air standard efficiency of an Otto cycle.

In an engine, working on diesel cycle compression ratio is 16 and fuel is cut

off at 5% of stroke length. Find air standard efficiency. Take y = 1.4 for air.
OR

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

In a refrigerator working on reverse Brayton cycle, air is compressed from 12

OC and 1 bar pressure to 5 bar pressure. After compression air is cooled down

to 22 °C in air cooler, Find (1) C.O.P. (2) work required Take Cp = 1.005

kl/kg K & Cv =10.718 kl/kg.K

Define Any seven

(1) Latent heat (2) Sensible heat (3) Dryness fraction (4) Triple point
(5) Wet steam (6) Super heated steam (7) Pure substance (8) Phase
(9) Critical temperature and Critical pressure
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Dry & saturated steam of 15 bar pressure is expanded by throttling process.
Pressure after throttling is 8 bar. Find quality of steam after the process. Take
Cps=2.1kl/kg.K

OR
Draw neat sketch of combined separating & throttling calorimeter and explain
measurement of dryness fraction with this instrument.
Determine volume & enthalpy of 10 kg superheated steam at 15 bar absolute
pressure and 300 °C temperature. The volume of water may be neglected and
take specific heat of superheated equal to 2.2 kJ/kg.K
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