Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGG.- SEMESTER-I11 EXAMINATION - WINTEER 2012

Subject code: 331902 Date: 03/01/2013
Subject Name: Thermodynamics
Time: 2:30 pm —5:00 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

Q.1 (@) For the following draw simple sketch , show system boundary and 08
state type of each boundary and type of system
(1) Battery used in electric circuit(2) Reciprocating Air compressor
(3) Fan (4) Thermos flask filled with hot tea
(b) Define following with ST units 06
(1) Enthalpy (2) Entropy (3) Internal energy (4) Specific heat

Q.2
(&) State limitation of first law of thermodynamics and write statement 07
of Kelvin-Planck and Clausius for second law of thermodynamics
(b) Write steady flow energy equation with meaning of each term and 07
apply it to steam turbine and throttling process
OR
(b) State first law of thermodynamics and prove internal energy is a 07
property
Q.3

(@) Derive Characteristic gas equation and also derive relationship 07
between Cp, Cv and R.

(b) Draw P-V and T-¢ diagram for Isothermal process and derive 07
equation of work and heat for Isothermal process

OR
Q.3 (@) Draw P-V and T-¢ diagram for Isentropic process and Derive 07

equation of work and heat for Isentropic process

(b) 1 Kg of gas is heated at constant pressure in such a way that its 07
temperature rises from 25° C to 200° C then find out heat added,
work done on gas and change in internal energy of system during
this process . take Cp=0.987 KJ/Kg K and Cv=0.73 KJ/Kg K .

Q.4
(8) Compare Otto cycle, Diesel cycle and Dual cycle with help of P-V 07
and T-@ diagram on following
(1) for constant compression ratio and heat addition
(2) for constant compression ratio and heat rejection

(b) In on air standard Otto cycle compression ratio is 8 and at the start 07
of compression initial temperature is 26° C and pressure is 1 bar
absolute. If maximum temperature of cycle is 1080° C then find out
(1) Work done (2) Heat supplied and (3) Thermal efficiency. Take
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Q.5

Q.5

Y3al-1

Y3ol-2

Y3ol-3

(@)
(b)

(@)

(b)

(@)
(b)

v=1.41 and Cv=0.714 KJ/Kg K
OR

Explain Otto cycle with P-V and T-¢ diagram and derive equation of
thermal efficiency for this cycle.

In one diesel engine diameter of cylinder is 17 cm and length of
stroke is 25 cm , clearance volume is 450 cm®, fuel is cut off at 6%
of stroke length find out air standard efficiency of engine .Take
y=1.41

Define : (1) Sensible heat (2) Dryness fraction (3) Critical Point
(4) Triple Point (5) Saturation temperature (6) Degree of Superheat
(7) Dry and saturated steam
2 Kg of Steam having pressure 10 bar absolute and dryness fraction
0.8 is heated at constant pressure so that steam becomes superheated
with degree of superheat 50° C then find out change in enthalpy
after the process of heating. Take Cp steam=2.1 KJ/KgK

OR
Draw Mollier chart and explain various lines on it. Also show
Isentropic, Isothermal and Throttling process on chart.
Find out enthalpy, entropy and volume of 10 kg mass of steam
having temp.300° C and pressure 14 bar absolute. Take Cp
steam=2.1 KJ/KgK
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Y3ol-3

Y3ol-4

Y3ol-4

Y3ol-5

Aol yald sA
Al yldau (Isothermal process) M2 P-V el T-¢ SI2ALUH
ERL el Al Yl HIR2 st Axe Gudlell [QAHA e Yo
YU 53

Ul

WBAUls Ylsal M2 P-V Wal T-¢ Sl €1 al 3l
YBat 12 st axe Gudlell [QlH2A HIZe] Yot Yreuldt 53
1 Kg I AAn eoll@ Al A oRH sclldl A B 3
Bl Ao cdluMiel 25° € Ul 200° C WA & Al w Yl
gatet 1A B, 512l ol [ALHA AUy UidRs G ol
dstad WUl Cp=0.987 KJ/Kg K Aal Cv=0.73 KI/Kg K Al

A2l AASH, SlBA ASH WA YA URASA ol P-V W T-@
SLALHet GUAL WA ol Astl Yal UR AuuHR(l 53U
(1) AN S1YAet A=A wa Ele Asalet
(2) AUUN 5P Ut A U Sl AR5t
As AR WlosS W2l AASAHT  UslUt RIAR 8 8. AS|RUst
YlBatoll ALAHL dAlUHLel 26° C ol (RN&L EWIRL 1 bar
8. %l URASAHL USTH dlUMlet 1080° C 8l Al (1) db Set
(2) éle Al ua (3) Gufla eatdl 0
y=1.41 3l Cv=0.714 KJ/Kg K cl.

U Ycll
W2l AURASA P-V Aol T-@ SlaAUHell GU0L WA cRlal wal
UL AAsA 1R Gulla gatdl of Yot urauldct 53,
As Sl WAeBotol Y AlosoN AU 17 cm el NS 25 cm B.
sc{lAR0 $€ 450 cm’ B. WS AUlBell 6% W oldrl sl
slllellHl AA © Al WeBatoll WR wWlosS E&tcll WL y=1.41
sal 1 &l

vl WU (1) AAdeatlle 2Rl (2) Rl ol Ysis (3)
(Blsct Weoz (4) Ut W2 (5) Adid UMt (6)
Yurgleoll Sl (7) it A Ysl aRj

2 Kg cRlAL 10 bar QRUEL el uUa 0.8 Yrsisaudll 8 . Ax
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Y3ol-5

AN €Al 50° C YuReéleall Slofl urpnadl WBALt cRin
ool @l Yl oRHU salHl WA B A Acwedlal  FRsI2
el Cp steam=2.1 KJ/KgK Al
wcl

Aflar e 1R Al Aol Uell yel-el JuuA AHAl.
UA Aol UR wBAAAULs, wsqadd ua declor yulsau
galal.

14 6lR (ARU& €0llll Wl 300 °C cluHlel uRladl 10 kg
aRA0e{l Acaucdl WUl Mal 5€ L. Cp steam=2.1 KI/KgK
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