Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-3 EXAMINATION -WINTER- 2019

Subject Code:3331902 Date: 14-11-2019
Subject Name: Thermodynamics
Time:10:30 AM TO 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. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.
6. English version is authentic.
Q1 Answer any seven out of ten. £2Hizl SISURL Uld-l sxalol i1l
1. State Zeroth law of thermodynamics.
1o 2HRAAHLSY HIZAL getedl (DM dHmal
2.  Write statement of Boyle’s law and Charle’s law.
2. olOeY B AL [AaHl dw,
3. Represent constant pressure process on P-V and T-S diagram.
3. AN AL UAR HIZ P -V 24 T — S SPUAM 2IRL.
4.  Write steady flow energy equation.
¥, w2l 54l 4D Uiz wHls avil,
5.  Differentiate heat &work.
U, GWHL Bt 513 9231 dsldd .
6.  Write equation of COP for heat pump.
<. Gl uu Hiedl dlaldl o e qul,
7.  Define process and cycle.
9. WY v AISsAA] vl i,
8.  Explain Isolated system.
<. HUIE2S Alw2H dHmAl.,
9. Represent isentropic process on P-V and T-S diagram
. USA2NULS WARHZ P -V 24 T — S SLPUAMH ezl
10.  Define enthalpy and write its unit in S.1. system.
10, Bl AvAL AL dAL A<l A5 orBlAl
Q.2 (@) Classify system boundaries and give two examples of each type.

U 2 (@) 2w oGl Wilsd 52 e £25 UslRAL 6L GELEREL 2AUL

OR
(@)  Explain how SFEE is applied to turbine.

() 228l 56l §idA Hizd, AHLSR0L 2201 AHL 59 <ld AU €9 d, syl

(b)  Derive expression of work done during isothermal process
() UHUIARE UIAY, HIZ 510 2iHal, 44520 dizAl

OR
(b)  Explain thermodynamic equilibrium.
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Al AMls Ssdldloilan uHmal
Derive characteristic equation for ideal gas.
29 A HIZ dla(Bls uH]50L dlRdl,

OR
Explain Joule’s experiment for first law of thermodynamics with neat sketch.

ARLAAHLs AL UAH (4 HIZ syl WAL 2As(d 118 AHAl

State first law of thermodynamics and prove internal energy is a property.
AHLAAHLs L UAH [AH Quil i ALO1d 530 5 Sezed 212D 21 UUZL .
OR

An ideal gas temperature 27 °C, Pressure 0.2 MPa and volume 0.1 ma. If the gas
is compressed to 1 MPa and 0.04 ms, find out the temperature of gas.

25 VLI A, dlUHLA 27 °C,e54100 0.2 MPa, 24 52 0.1 mP. o7l 413 1 MPa i
0.04 m3 4l 24512 52AUHL 209 AL AL, ALUHLA QAL

Differentiate point function and path function.

YIH2 550 el UL 552 42l dgldd AL
OR

Derive Cp— Cv= R with usual notations

Cp— Cv=R u¥l5z01 ul[o1d. 53,

State Limitations of first law of thermodynamics.
AHLAAHLs AL NAH [RAHAL WAL dvil,

OR
Explain application of Zeroth law of thermodynamics

2RI AAHLsYU HizAl Yetedl [ Hizll Guaidildal syoudl,

A closed system executes adiabatic process due to which a change in internal
energy takes place. A work of 10 kJ is done by the system on surroundings
during this process. Determine change of specific internal energy of the
system if system contains mass of 0.2 kg.

25 o (4220 U025 URUA 21443 9 ox2) hidLls BMHL 52512 A1A 9. viL
USLAUHL 10 kI 6x2g, 513 (224, 2121 518 A4 99, oxl (4224, 201 0.2 kg ©lA Al
(afa® 21iddls BMHL 2dl 52512 WAL

OR
Name any four basic properties of thermodynamic state. Give its SI Units.
AR AL, <fl HORA WIUEL <AL 51O UBL 212 Al 2454 012 2AL.
A refrigeration system works on reversed Carnot cycle. It takes heat at -3 °C and
rejects at 27 °C temperatures. Find out COP of the cycle.
25 2lorad UAsA, <A 5112 UASE U 511 52 69, 67l d G -3°C & &9 w1
27 °C Asys2 52 89 dl U454 HIZl COP 24l

OR

A heat engine receives energy of 5000 kJ/min and doing work of 3500 kJ/min.
Find out thermal efficiency and heat rejection rate.

215 €12 2165 5000 kJ/min G4 & &9 i< 3500 kd/min 6x24 514 52 89 Al 23,
SIAEHAL 244 $l2 2oysad 22 M.

n]

Classify thermodynamics cycles.
AL Al UlDseu il 52
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OR
Differentiate Otto cycle and Diesel cycle.

2121 Y15 2 doad U5 42l dslad 24l

Explain heat reservoir, source, sink and heat Engine.

dlz dotrdiag, A1, [[s v dl2 vico (A9 qumal.,
OR

Draw the brayton cycle on P-V and T-S diagram and write the equation of
Thermal efficiency of brayton cycle.

G2l HID5E HIZ P -V A T — S SPUAM IR 2 AID5E SPAEAAL HI2 2
i,

Derive equation for air standard efficiency of otto cycle

2121 HIHSE HI2, 242 22188 51AEEAL LAl A2 AIRAL

Explain Kelvin plank statement. Prove equivalence between Kelvin plank and
Clausius statement

sedld wals 2228e2 qUMAL dUl sedld Lals 222lee Bl sAlA AU 222Y 2 9]
AIRAAL ALUOLA, 531

In an engine, working on diesel cycle, compression ratio is 15 and fuel is cut off
at 5% of stroke length, find air standard efficiency. Take y = 1.4

25 $l2 viloy [30@ APSAHL 51 52 69, oxl A5l (WAL 15 €A AL 52 215

201l 2215 dotlddl 5% sid dl Alasadl sPzadl didl y = 1.4 €l
Write both statement of second law of thermodynamics.

URSAHLS9AL ol [QAHAL Geed 222H2 QUL

Explain control mass and control volume. state application of SFEE
5218 HIA 2 5214 52 AHMAL 228] 56l 242 uH5201l Guadildl sseual.
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