Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGG.- V" SEMESTER-EXAMINATION - JUNE- 2012

Subject code: 331902 Date: 12/06/2012
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 (a) Define 04
(1) Enthalpy (2) Entropy (3) Internal Energy (4) Temperature

(b) Define System and classify it on basis of mass and energy transfer, 05
explain each type with suitable practical example showing boundary
for it.

(c) Differentiate between (1) Heat and Work (2) Path function and Point 05
function

Q.2 (a) Derive Steady Flow Energy Equation (SFEE) and apply it to steam 05
turbine
(b) State Kelvin Plank and Clausius Statement of Second Laws of 02
Thermodynamics

(c) (1) Explain Joule’s Experiment for first law of Thermodynamics 07
(2)Define Heat Pump and Refrigerator, give difference of both
OR
(c) (1) Explain Thermodynamics Temperature Scale 07

(2) State Limitations of first Law of Thermodynamics

Q.3 (a) Derive equation of Work for Polytropic Process. 05

(b) 1 Kg of Air at pressure 1 bar absolute and Temperature 30 °C is 05
compressed adiabatically up to 28 bar absolute find(1) Initial
Volume (2) Work done (3) Change in Internal Energy. Take y = 1.41
Cp=1.003 KJ/kg°K

(c) Draw P-V and T-@ diagram for (1) Adiabatic process (2) Polytropic 04

Process
OR
Q.3 (a) Derive Equation for work, heat and internal energy for Isothermal 05
Process.

(b) 0.6 liter of Gas is at 1 bar absolute pressure and 40 °C temperature. It 05
is compressed polytropically up to 0.1 liter. Find out work done
during the process. Take index of compression n= 1.3 and take value
of Cv=0.71 KJ/kg°K and R=0.287 KJ/kg°K.

(c) Explainin brief (1) Boyle’s law (2) Charles’ law. 04

Q.4 (a) With the help of P-V and T-@ diagram explain Brayton cycle and 05
derive equation of Thermal Efficiency for it.
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Compare Otto cycle, Diesel cycle and Dual cycle with help of P-V
and T-@ diagram on following

(1) for constant compression ratio and heat addition

(2) for constant compression ratio and heat rejection

In one diesel engine has cylinder diameter 20 cm, stroke length 25
cm and clearance volume of 500 cm®. If fuel is cut off at 5% of stroke
length find air standard efficiency. Take y = 1.41

OR
Explain Otto cycle with P-V and T-@ diagram and derive equation of
Thermal Efficiency for it.

Explain Carnot gas cycle with P-V and T-@ diagram. Derive
equation of Thermal Efficiency for it. And give reasons for not
becoming practically possible cycle.

In engine working on diesel cycle, compression ratio is 15 and fuel is
cut off at 5% of stroke length, find out air standard efficiency. Take y
=141

Define Triple Point, draw Triple Point diagram for H,O
Explain separating calorimeter

10 Kg of water at 30 °C is converted in to wet steam of dryness
fraction 0.85 at constant pressure of 10 bar absolute. Then find out
heat added to the water and change in volume. Cpw=4.18 KJ/kgk

OR
Draw Mollier diagram for steam and show(1) Throttling Process(2)
Isentropic Process (3) Isothermal Process

Explain Throttling calorimeter with neat sketch.

5 kg of steam at 10 bar pressure and 0.9 dryness fraction is converted
at constant pressure in to 50°C degree of Superheat steam. Find out
change in enthalpy and entropy of this steam. Take Cps = 2.0 KJ/Kg

*kkkkkkhkikiikk

YSol-1 A cLull U

(1) AWotlcAl (2) NoUL(3) WicdARSs A (4) cAltumlet
allsialns Yreroll cautvall W el Gl wal EMoll
QAHasl R Ao (50 5A Wal €35 AU AAS(3
BELEWL UL HIGos3 €1l UMl

dstald AU (1) GuL Aol sl (2) W §5Ast Wal W2
$59lol

Usat-2 A RSl Al Aatfle] M50 ARl U REIH 2Rullfal HIZ Aol

Gualol $3A.

05

04

05

05

04

05
04

05

05

04

05

04

05

05

05

Page 2 of 4



Ysal-3 A

Usal-3 A
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alstalAnsustt oflost [AaHatl decllot wis wal sAlRasl
(Quutet cvl.
(1) wilstaBlusetl yaur ([QAaMotl efllatHl gcall yailol
aelal.
(2)8le Uru ual glwreell cauvaul WW v olaAsll dslald
AUl

wcll
(1) ArlstAAMSU AlUHLel WA AMeAL.
(2) allstaaMsuotl yaH Qanel Haiel sudl.

Wellaldls NAR U2 sl2le] Y2 dlRdl.
1 Kg &cl Bof £GRL 1 GlR (A& AAclUMLel 30 °CB Aal
ABAARSs YAU alRl eulactHl wA B Rl def (A&t
EGIRL 28 GlIR AU B Al 2 (1) AZulcde] SE (2) UAA s1
(3) UldARS Aot ol ¥2812. y=1.41 Cp=1.003 KI/kg°K A
(1) AB2ARs VAU wa (2) WAl2Uls VAR HE2 P-V ua
T-@ SLALUH ERL

ucll
ASAAHA YAY HER 512, WL Ul UidRS Aoto] oll Y
dlRdl..
0.6 cler AU Vo] €olldl 1 ollk AU WA dAlUHLel 40 °C &
dal Wcllaldls VAR sl eottaletdl wd 8 %l Ao s€ 0.1
Ale? aa & dl w VAR 1R €A sl ul. suY”et YRAY
ol §ad8l n=1.3, Cv=0.71 KJ/kg°K e\ R=0.287 KJ/kg°K. cll..
gsul aglal. (1) slcall [AaH wWa(2) AR Aan

P-V Ul T-@ SlALUH WA QRlot AASAH dRldl ual Asll
Gu{lal g&tcll MRl YA Rl

ARl AASA, SlBA UASAH WA YA AASA ofl P-V WA T-@
SlaARlMell Gualal A ol Aol Yal U ARvuHel sA (1)
UAN 51Ut AAA wal gl At (2) WAN 5ol
A A gle ABs2et.

s Slad WAool oll AAles? culM 20 cm, WS ALE 25 cm
ol scflarod Al 500 cm® BD. Al YA s2 W§ WS
dollell 5% AW A & Al doll AR WSS &l A y =
1.41 Al
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wal
P-V Aol T-@ SLAUH WA ARl AAsA dRlddl U Aol
Gu{lal g8tcll MR YA clRAl.
P-V ol T-@ Sl WA slolle aase doldl Qell Gu{la
glcll Mo YA dARA A A Ysdlscll asal ot lallsll 5100
(L.
As WAkl B SIBA AUASA UR SIH 5 B Boll sLYUat
A 15 U RA 52 Wlg WS Aol 5% A AA & Al
Aofl AR wIesS ealcll AU y=1.41 A

Aud Wzoll caltuall AW Wl H,0 HI2 dluct Wese stauuH
L.
AW 3AdlHle: aulal.
10 Kg Wl Bof ctudiet 30 °C ® Aal 0.85 yusis cudll
RIAHL 10 GR AU B JUIAR sRall HIZ Ul usdl
GuHl, W Ul s€all 351 2. Cpw=4.18 KJ / kgK

waUall
Al st R A (Nedlecllol WA (2) wSA\Ws
YIRAY (3) AU A NA™Y detl uR el
Necllol 3ARHleR aulal.
5 kg RO Boll Yrsis 0.9 B Aol 10 GUR WA EGIRL 50 °C
SLofl s Yurele uladl cRIOML FUIdR sl A &
Al oAl oll 32512 vl WoplUl oll 512 L. RAIH HIR
Cps = 2.0 KIIKg Al.
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