Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering Semester —V Examination Dec’11- Jan’12

Subject code: 331902 Date: 22/12/2011
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 following terms. 07
(1)system (2) system boundary (3) cyclic process (4) reversible
process (5) thermodynamic equilibrium (6) entropy (7) enthalpy
(b) Differentiate between (1) extensive property & intensive property 07
(2) Heat and work
Q.2
(@) Classify and explain thermodynamic system. Explain Zeroth law of 07
thermodynamic.
(b) Differentiate between (1) point function & path function 07
(2) Displacement work & flow work.
OR
(b)  Prove that internal energy is a point function. 07
Q.3
(a) Explain first law of thermodynamic applied to open system. Derive 07
steady flow energy equation.
(b)  Fluid enters the nozzle with a velocity of 50 m/s and enthalpy of 07
3000 KJ/kg and leaving the nozzle witha enthalpy of 2700 KJ/kg
,neglecting heat loss and using SFEE find velocity of fluid at outlet.
assume flow is horizontal.
OR
Q.3 (@) Explain two statement of 2" law of thermodynamic & explain 07
equivalance between kelvin plank and clausius statement with neat
sketch.
(b) Define specific heat at constant pressure & constant volume. 07
calculate thermal efficiency and heat rejected when heat engine
receives heat at the rate of 1700KJ/min and develop powers of 9
KW.

Q.4 (a) Classify different thermodynemic process, explain Isothermal 07
process and derive equation for work done & heat transfer for it.

(b)  Air at the pressure of 15 bar & 250 °C temparature, expand 07
polytropically according to law PV '**= C to pressure of 1.5 bar. If
system consist 0.9 kg. of air. Find the work done during system.Take
R=0.287 KJ/kg °k

OR
Q.4 (a) Explain Otto cycle,and derive air standard efficiency of Otto cycle. 07
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In an air standard Otto cycle compression ratio is 8. pressure at the
begining of process is 1 bar and temparature is 26 °C. If the
maximum temperature is 1080 °C, then find work done , heat supply
and air standard efficiency. Take y =1.4, Cv=0.714 KJ/kg

(1)Define terms (a)saturation temp.(b)sensible heat(c)super heated
steam.
(2) Explain mollier diagram

Explain dryness fraction of system and explain combind separating
and throttling calorimeter with sketch.

OR
Explain steam formation at constant pressure with sketch and show
iton T.S diagram.
Find enthalpy and entropy of 5kg.of steam at 12 bar and 0.85
dryness fraction. Also find entropy of 10 kg of steam at 14 bar and
300 °C. Take Cps=2.1KJ/kgk
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