Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER -3 EXAMINATION - WINTER - 2017

Subject Code:3331902 Date: 09-11-2017
Subject Name: Thermodynamics
Time: 10:30 am to 01:00 pm Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.
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Q1 Answer any seven out of ten. €22l SlEURL Ulclotl ellol WML,
Define entropy and write its S.I Unit.

Wop\Ulol catvall Ul A ol WU A AsH AUl

Explain isolated system with suitable example.

WSAALS RAeH GelsW1L AUl UMl

Write the unit of Universal gas constant (Ru) and show the relationship
between Universal gas constant (Ru) and characteristic gas constant (R).

3. Ylaid AU wWANs ol AsH Avll. U Aol cletllls all AANLS

Ul Ao Yot gl eadal
4.  Which of the following does not change during a throttling process?
2@t YRAU e alet 9 Hecld otell 2

5. Which law of thermodynamics gives the basic of temperature measurement?
Also state that law of thermodynamics.

ArlstaaPs oll 52 [(AAH dAlUHLoto] HIUsl WA B2 A [AAM el

What do you understand by extensive property? Give two examples of
extensive property.

Aseeotllal WUl M@ 9?7 Aol Al GELEAL WL,
Draw P-V and T-S diagram of Dual cycle.
syuct AAse Ul-cl wal -2 staouH ey g2l

Write the equation of thermal efficiency of Brayton cycle and where it is
used?

Aol UASEA ofl G &lclle] YA AVl. Wal d 5L AURAU &7

Find the efficiency of Carnot engine operating between the source
temperature of 200°c and the sink temperature of 40°c.

¢.  slolle Aol Hi WA Alunlet 200° A duUl @S dlunlel 40° A B.
Al Aoll G galdl AL

10.  Find the ratio of specific heats and Gas characteristic constant if specific heat
at const pressure = 0.987KJ/KgK and specific heat at const volume=

0.73KJ/KgK.

0. AA5ls Sle wWAN el =987KIKgK el 0 Al5ls dle wun s&
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Apply steady flow energy equation to boiler.
RSl sA Aot AH$20 ASHR HIZ AR

OR
Apply steady flow energy equation to turbine.

R sl Aotofl AHl520L 2uESel HIZ2 ARl
Explain concept of PMM-1 and PMM-2
YRAHAH 1 dal YLAH, AH 2 ol sl dHstAl.

OR
State and explain limitation of first law of thermodynamics.

AlslaaAPsuotl yaH [[an dal Haiel vl auesal.
Derive an equation of work done for isentropic process.
USAc2\Us Ylsal 12 ab sot of s dlRAl

OR
Derive an equation of work done for isothermal process.

AU AlUMlet Ylsal {2 ab ot of AW dlRAl.

Air of volume 0.1 m®and pressure 1.5 bar absolute is expanded up to volume
0.5 m? isothermally. Find its final pressure and heat transfer during the
process.

scllal 1.5 ol elRlell AR 0.1 m3 seel WU dluHla 0.5 mP Yl
(A0l sclHl AA B. A A gottal da ylsa elaust G

Qa2 K.

OR
Classify the system boundaries and give two examples of each type.

youdl ol citGogl A cldlgct $3 €35 oll A BELERQL AL

State boyle’s,charle’s and Gay Lussac law.

AR, A daUl ARAs ol Rad dvl
OR
Derive generalized steady flow energy equation.

ol RIS A Wotfl AH520 ARAL
Draw P-V dia and T-S diagram for hyperbolic process.

slAURAASs AR 12 Ul-cll wa &l A stauauH €12\,

OR
Draw P-V dia and T-S diagram for isochoric process.

UWSUSRs usa e Yl-cl ual 3l A stauaLH €.

A heat engine takes 500 KJ/cycle heat from heat source. If COP of
refrigerator, working between same two heat reservoirs is 0.4 then find out
1) Heat rejected by heat engine 2) thermal efficiency of heat engine.

As dle ARt 500 Ki/cycle dle WL Hll And B, %) gles?eR ol
A2 0.4 & A1) 8le AlRat gl Awse aAdl aRHl 2) WeBot
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OR
Derive an equation of change in entropy for reversible cycle.

Rafluct wase 1R Ao Ule] Y2 ARl

1 kg of air is at 15 bar absolute pressure and 980°C. It is expanded upto 2.5
bar absolute pressure by isentropic process. Find (a) Final volume (b) Final
temperature (c) workdone . Take R=10.287 KJ/kg Kandy=1.4

As (59Ul scllal 15 6llR £ Al 980°A dluHlel Yl 2.5 GlR 6@l
Yl A2 ULs yYlsal sl (AR sRelHl AUA B. L 1) BldAH s¢

2) wildAM cdluntet 3) sl 0. R=0.287 Ki/kg K and y = 1.4 Al

OR
State the Kelvin plank and Clausis statement for second law of
thermodynamics. Also represent them with diagram.

Seclot wellos el sAGY of (Qutet arlstaa@suett oflost [Ran
HIZ Avll el doj SLRUUH glRL Rl [uel 52,

Explain the importance of Entropy in thermodynamics.

WUl of 2[slAARSAUL Hecel AU

OR
List the causes that make the process irreversible one.

ylsaa 82 Radlud olotictottz $1200 AW
Compare Otto cycle and diesel for constant compression ratio.
A2l AUl Sl UASH WA 50Ut I[RlttRe{l AU AW

OR
Deduce the equivalence between Kelvin-plank and clausius statements at
second law of thermodynamics on the basis of diagrammatic representation

sllstaa@soll oflost Qa2 Secllol Wellos wA sclGlA ol
[Qutet a2l AB2AAL wglQ EZ] At

Derive an expression for air standard efficiency of diesel cycle in terms of
compression ratio and cut off ratio.

Sl ARASAH U AR @RS A G2l Hizeg Y2t sLYuat 2220
Ul 52 Wy (Aol eUHL AlRA.

For a engine working on Otto cycle, pressure at the starting of compression
process is 1 bar and at the end of compression process is 12 bar. If y = 1.4
Find the value of compression ratio and thermal efficiency.

ARl AUASAH UR sLH $cll ABotHi 51 Aetofl A3 HL 1 WR
g0l W AU Hi 12 (R gollal B. Al y=1.4 8l Al SLYUet
920 wal Gulla eatcll AL

One gas turbine works on Brayton cycle between 5 bar and 1 bar pressure.
Find air standard efficiency. Take y = 1.4

Glelol ALASH UR SIH $cll AU 26llefol 5012 el As ollR YAR UR
s 52 8. dl AR wlos§ AGlleSoAl 0.
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(c) Explain C.O.P of Refrigerator and heat pump show their relationship. 03
(5) Wl wa Sl Wi ol YLAUL dxestal. dal dAuell cell Ao 03

galal.
(d) Give two examples of power producing and power consuming cycles. 03
(S)  WeR Geuml $all3l Ul Welrk cltuRdl AlAsA ol A GELsWL AW 03
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