Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-III « EXAMINATION — WINTER ° 2014

Subject Code: 331902 Date: 05-12-2014
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 (@) Define thermodynamic System. Explain Closed, Open and Isolated 07
System with neat sketches.
(b) Explain Zero Law of thermodynamics. Define process; explain 07
Reversible process and Irreversible process.

Q.2
(@ With the help of Joule’s experiment, explain First Law of 07
thermodynamics.
(b)  Prove that Internal Energy is a Point function. 07
OR
(b) State limitation of 1% Law of thermodynamics. Explain Kelvin-Plank 07
statement and Clausius statement for 2" Law of thermodynamics.
Q.3

(@) Explain the concept of Heat reservoir, Source, Sink, Refrigerator, 07
Heat engine, Heat pump and COP of Refrigerator.

(b)  Explain Carnot Cycle and prove that Neamot= (T1-T2)/T1. 07

OR
Q.3 (@) Define Specific Heats at constant pressure and at constant volume. 07
Derive its relation C,— C, = R.

(b) Specific Heat of ideal gas at constant pressure and at constant 07
volume is 0.987 kJ/kg K and 0.73 kJ/kg K respectively. Find its gas
Characteristic Constant R and ratio of specific heat y. One kg of this
gas is heated at constant pressure and its temperature is rise from
25°C to 200°C. Find Heat supplied, Work done and change in
internal energy during this process.

Q.4
(@) Define Ideal Gas. Explain Boyle’s law, Charle’s law and Gay-Lussac 07
law.
(b) One Air Standard Otto Cycle have compression ratio of 8. The 07
pressure and temperature at starting of compression ratio are 1 bar
(absolute) and 27°C respectively. If maximum temperature of the
cycle is 1100°C than find Work done, Heat supplied and thermal
efficiency. Take y = 1.4 and C, = 0.714 kJ/kg K.
OR
Q.4 (a) Explain different thermodynamics Processes with P-V and T-S 07
diagram.
(b) Explain Diesel Cycle. Derive equation of Air Standard Efficiency for 07
Diesel Cycle.
Q.5

(@) Explain Air Standard Cycle and state its applications and limitations. 07
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State various methods for measurement of Dryness Fraction of
Steam and Explain any one of them with neat sketch.

OR

Define Two Phase System. Explain triple point diagram of H,O.
Following data are find out form Separating and Throttling
Calorimeter experiments.

(1) Pressure before throttling - 13 bar (absolute).

(2) Pressure after throttling — 1.1 bar (absolute).

(3) Temperature after throttling — 150° C.

(4). Discharge from throttling calorimeter = 22 kg./min.

(5). Discharge from separating calorimeter = 2.3 kg/min.

Calculate Dryness Fraction of sample steam. Take Cps= 2.1 kJ/kg K.
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(1) eﬁac{IbL uéc'tlcj AU EGIBL - 13 bar (absolute).

(2) Aeclot ugdle] cRley EMIRL - 1.1 bar (absolute).

(3) decllor uglel drme] dlUHLel — 150°C.

(4) Neclol iR HleHell (32uef — 22 Kg/min.

(5) AWt 3R Hle 21l (32U — 2.3 Kg/min.
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