Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - 111 + EXAMINATION — SUMMER - 2018

Subject Code: 3331902 Date: 02-05 - 2018
Subject Name: Thermodynamics
Time: 02:30 PM TO 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. Use of programmable & Communication aids are strictly prohibited.

5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q.1 Answer any seven out of ten. €2l SlEUBRL Ulctlotl Fcllol UL,

1. State Zeroth law of thermodynamics.
1. adlstaetlsuell Yot sHoll [Aar cdull
2.  Give two differences between heat and work.
. G AUal sl dA A dslaldl AUl
3.  State Law of conservation of energy.
3. G dRal ol [Aar AHesAl
4.  Mention Steady Flow Energy Equation.
¥, w3l sl Aol of Yol cull.
5. State two differences between Extensive properties and Intensive properties.
u AeRelfla WUl ual 8ot YUl cetl A dglald vl
6. Draw P-V and T-S diagram for constant volume process.
S.  AUAN s€ ofl yslal P-v Aal T-S slaualH ad g2l
7. Show isothermal process on P-V and T-S diagram.
9. UAUN dlUuHlet ofl yslau P-v ual T-S st o3 gallal.
8.  Define air standard efficiency.
¢. AR wisS ealdl ofl catvaul .
9.  Represent constant pressure process on P-V and T-S diagram.
¢, wAN ol ofl yslaw P-v ual T-S staalH o g2l
10.  Explain Isolated system.
0. WBAALS AlreH UMl

Q.2 (@  Explain closed system and open system with suitable example.
Y2 () sASs AU ual wlust Y2 GELERNU AA AHA.

OR
(@) Differentiate Otto cycle and Diesel cycle.

(1) el WASA Bl Sl ARASA ARl dAslelct AU
(b)  Define work and power with suitable example.
(o) sl A AGA ofl celvAl BeleQL WA AHLAL
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Define enthalpy and entropy with their units.

AUl wal A Uloll cautvall W WA AsH AU,

State first law of thermodynamics and prove internal energy is a property.
st lsy ol ya Rad cul. Aid3ls 2l A o 8, a

MRAGEQN

OR
Derive equation of work and heat for Isothermal process.

AUBA UHA YRR 12 51w Gudleg Yot Aadl,
State both statement of second law of thermodynamics.
(st lst it oflost [A2um ot el (Atitet Ul

OR
Show following processes on P-V and T-S plane (1) Isentropic Process
(2) adiabatic Process

P-V el T-S StUAUH U £2llcl. (1) 8205 VA (2)
Aslaaidls DA

State Limitations of first law of thermodynamics.

alstaaH{lsat ot yuH @Qamo{l HalelRA weld.

OR
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.

As glerreR Al Qelet URSEH UR S 52 8. A -3 °C dluHla

Gl 20 B Ul 27 °C cdludlal G opHIA 8. Ll COP 2kl

Name of various Temperature measurement devices/instruments used with
related units.

QRYU dluHlel Hiuclell Altoll oll ollH AWl Mol Aol AsH W,

OR
Explain application of Zeroth law of thermodynamics.

rlstaad{ls oll Yot sHatl [(RaAHA GUADL wBUA.

Explain Joule’s experiment.

ool (2 Al
OR
Explain Energy equation & its application for Non flow process.

Wotof] of Yol AWl A ollot SAl AU M2 Aol GUA0L UM,

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

As gle WYat 5000 kd/min gle At ANA B. el 3500 ki/min of 512l 53

8. Al U A(Botoll GRNU €&l A 8le I Bsalet 22 .

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

A5 WE Ao dAUHLel 27 °C, EGURL 0.2 MPa #al 5€ 0.1 m° B.
UL Yl 1 MPa Yl gotlacltil WA B, RUR Ad) 5€ 0.04 m® A B.

dl Aof clumlet 0.
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Explain any one Corollary of Second Law of thermodynamics.
st Hlsu ot oflost Qaamell sluel As GU Rtict AHestal.

OR
Represent Carnot cycle on P-V and T-S diagram and name the processes.

slolle AULASE P-V A T-S staAiH UR g2l uaA Aofl uslaal «il

ol AW

A Compression Ignition Engine working between 27 °C and 727 °C. What
could be the maximum efficiency of the cycle?

A5 510U B(l9let Wal 27 °C WA 727 °C ol A 51 52 V. A

Aol HedH sl eatcdl Secll alat ad?

OR
A heat engine receives energy of 1000 kJ/min and produces power of 8 kW.
Find out thermal efficiency of heat engine and heat rejection rate.

As 8l Aol 1000 ki/min 8le Aol RNA B, AR 8 KW ol 2l 1Y
8. Al Wl A[Botoll G2 £8lcl Aa 8le B2t 32 2

In a refrigerator working on reverse Carnot cycle. It takes heat of 1000
kJ/min at -3 °C, and rejects heat at 40 °C. Find (1) C.O.P. (2) work required.

As glwre Aad dalot AASA UR sl 52 B. A -3 °C dlUHlal
1000 kJ/min Gl 2N & W 40 °C cllUuHlal G opHIA B, l (1)
COP ¥al (2) %33l stal .

Explain reversed Brayton cycle with P-V and T-S diagram.
Ao dedt AASA P-V 3ol T-S SlaUaUH dd yuestal.
Explain Reversed Carnot cycle with P-V and T-S diagram.
A solle UASA P-V Aol T-S SIAUH A AHA

Compare Otto, Diesel and Dual cycle based on constant heat addition and
constant compression ratio.

A2, SINA ol SYA URASA ol AU 51Ul {20 Wl HAN &le

Aol HI2 ARuLA.

Compare Otto, Diesel and Dual cycle based on constant heat rejection and
constant compression ratio.

AR, Sl Ul SYA URASA ol AUUN 53Y At {2 A AU le
A@s2et e ULl
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