Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-V « EXAMINATION - WINTER 2013

Subject Code: 331902 DLM Date: 03-12-2013
Subject Name: Thermodynamics
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 considered to be Authentic.

Q.1 (a) (1) Define system. Explain open & close system with neat sketch.
(2) Differentiate following (any three).
(A) Fixed boundary & Movable boundary (B) Extrinsic property & Intrinsic
property (C) Thermodynamic Process & Cycle (D) Point function & Path
function (E) Heat energy & Work energy

(b) Define following.

(1) Internal energy (2) Enthalpy (3) Thermodynamic equilibrium (4) Zeroth
law of thermodynamics

Q.2 (a) Explain limitations of first law of thermodynamics. State Kelvin-Plank and
Clausius statement of second law of thermodynamics with neat sketch.
(b) Describe Joule’s experiment and thereby explain first law of
thermodynamics.
OR
(b) Derive the Steady Flow Energy Equation for open system and applied it on
Condenser and Air compressor for energy transfer.

Q.3 (a) Derive characteristic gas equation using an ideal gas laws.
(b) Define specific heat at constant pressure (Cp) and specific heat at constant
volume (Cv).
5 kg of air is heated at constant pressure from temperature 25 °C to 520 °C.
If its Cp =0.987 kJ/kg K & Cv = 0.73 kJ/kg K. Find (a) characteristic gas
constant (b) ratio of specific heats (c) work done (d) change in internal
energy (e) heat transfer
OR
Q.3 (a) Derive equation of work done and heat transfer during isothermal (constant
temperature) process of ideal gas.
(b) List various thermodynamic processes and show any four processes on P-V
& T-S diagram.

Q.4 (a) Derive an expression of Air Standard Efficiency for Diesel cycle.
(b) Classify thermodynamic cycles.
In one Otto cycle engine, clearance volume is 20% of its swept volume.
Find its compression ratio, expansion ratio and air standard efficiency if y =
1.4.
OR
Q.4 (a) Derive an expression of Air Standard Efficiency for Brayton cycle.
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In air standard diesel cycle, compression ratio is 16. Pressure &
temperature at the starting of isentropic compression process are 0.12 MPa
& 25 °C respectively. If temperature at the end of constant pressure heat
addition process is 1480 °C, then find, (1) Cut off ratio (2) Air standard
efficiency (3) Heat supply per kg of working medium. Take Cp = 1.005
kJ/kgK & y=14

Explain Mollier diagram with neat sketch and show various processes on it.

Define following.
(1) Sensible heat (2) Latent heat (3) Triple point (4) Wet steam (5)
Superheated steam (6) Saturation temperature (7) Dryness fraction

OR
Describe Combined separating and throttling calorimeter with neat sketch
and explain measurement of dryness fraction with it.
Find enthalpy, entropy & volume of steam from following condition.
(1) 7 kg steam having pressure 15 bar & dryness fraction 0.85 (2) 40
kg steam having pressure 14 bar & temperature 300°C (Take Cps = 2.1
kJ/kg K)

(1) AreHoll catvaul A 29 Aiglaoll Heeell vlluct Ao U
sl e AHenAl.
() o{lAsll dAslelct W (518 ULl AQL).

() RAURMN UtGos3 Al UAA KlBos3 (o) ANetdlorlls WUl ua
Soplotlls WUl (5) wrllsisals WAU A ABSAH (S) W2 $52Uol Ao
ue $52et (8) éle Aot wal af Wotos]
o{lAotloll caltvail AL
(1) 8o2Relcd Wt (2) Aotllcdl (3) wsis ls A (4)
Alsigalsuall goall [Aaun
st Hlsuoll yuH @aHo(l Hallea weudl. wlstsaHlsuetl oflest
Ran 1R 3eclot - weios Ul scllRllaetl [Qutoll Avll Wal uigldsdl
Heedl uHenal
ol Yol celcl Wal Aol URYl GuHdAaustell Y [am umesdl.

wcll
WlUel e HIZ2 R3] Al AR AH50L UM A 52 W SodaAUR ol
AR 1AM AR 2lord s HIZ Aol GUADL AUHHLAL. .
e clglletl [Aarlell Gualoal 531 wied o] cltal@s aly wHls:wel
Andl.

AN £l Qelle G Wl AN s ([Qellre Gxio{l catvaul .

5 SLoll. clyal AUAN £6ll@ 25 °C &l 520 °C Yell 2RM scUHl A 8.
Aol Cp=0.987 ki/kg K %ol Cv=0.73 ki/kg K &lal cll () cltyell clet(dls
wAALs (o) @Qalle WLl oJRlR (5) ab sot () Aicls Alanl
5512 (8) 8le 2lersR W
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uall
wledl iy 1R wsAada Yl elel db sol ual 8l2 2loesR U]
A0l dRAl
st lsu ylsaulle] dlie olotldl. S8 Ul AR YsaRAa  P-V ual
T-S staAUH UR galldl.

Sl AASAH HER AR wlos§ Eu{lagaiclle] lsaL Aol 52U
arlsisals wasco] aollswl 5.

A A3 AASA WAoYola] scllaReU € Aol S SEall 20% B2d B. Al
Aoll AUt IBNHR, (ARl ILBNR W Gu{lacatdl A y=1.4A.
waal

Qlot AURASA HI2 AR o5 Gu{lacatcle] A0 welld 53

A5 AR wlos§ St AASAA 5Pt JRITR 16 8. MSAUls
St 50l AULAML EGIRL WA dAlUMLel WafsA 0.12 MPa Ha 25 °C
B. % AN €A dle GRRAeAl YlSulell A dlUHLet 1480 °C &lal A (1)
s2 g Wl (2) Wascoll AR wles§ Gullacatdl (3) ashbl HitauHsll
€2 (3o éle At Y. Cp = 1.005 ki/kg K Al y=1.4 AL

UlglAoll Heedll NAluR U A wA AHL AUAI WAL Y5
gallal.
ol Aatloll cautvaul Al
(1) Aaeatalld aRHl (2) it aRkHl (3) dlucdt W2 (4) ellell crun (5)
YUReElRs RH (6) APl dluMlsl (7) cRlaall Yrsis
O

9 wglA €131 5101805 AURZ0L ua Pecllol A leR aglcl ua
Aoll Heedll cRinall grsis ucloll Id wmesdl.
ol Al URRAQAHL cttell Aoutcd], Aol Ul WA s€ 2N,
(1) 15 bar gcugleltofl Al 0.85 gesisaudll 7 kg Rl
(2) 14 bar esttelelol wal 300 °C dtuMtstatdfl 40 kg arj

(Cps = 2.1 kilkg K A)
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