Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER — III » EXAMINATION — SUMMER - 2018

Subject Code: 3331902 Date: 0205 - 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. €2AHIl SIEURL AUlcloll selted AL
1. State Zeroth law of thermodynamics.
1. ylstasilsuell 9ot sMell Rad dul
2. Give two differences between heat and work.
2. Gu el st a2 A dstadl .
3. State Law of conservation of energy.
3. G dral ol R el
4.  Mention Steady Flow Energy Equation.
¥. @Sl scll WAool of Yot cull,
5. State two differences between Extensive properties and Intensive properties.
4 AaReldld WUl el So2lelel Ul dlell A clslelel Gl
6.  Draw P-V and T-S diagram for constant volume process.
§.  AUUA 5€ ol yslaw P-v uel T-S stauouH ad gl
7. Show isothermal process on P-V and T-S diagram.
9. AR dludiet ol yslaw P-v usl T-S stauoud o galdl.
8.  Define air standard efficiency.
¢. AR wiss eatcl ol cauvau il
9.  Represent constant pressure process on P-V and T-S diagram.
¢.  AUUA eoel ofl yglaw P-v Aal T-S stauouH o el
10.  Explain Isolated system.
0. wWBAALs Yeu unmal.
Q.2 {a)  Explain closed system and open system with suitable example.
iR () scllos flred wel wllust e Gelg0eL W wHadl.

OR
(a)  Differentiate Otto cycle and Diesel cycle.

) A2l WASH el Sl AlASH A0l dslald cull.
(b)  Define work and power with suitable example.
(o) st wal Al ofl cwvall Gele0L UL AHesal.
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Define enthalpy and entropy with their units.
AUl ual Aol cnvaul vl Aol AsH AW,
State first law of thermodynamics and prove internal energy is a property.

arlsiaatlst oll yaur Gan cull. widdls aba 3l ou 8, d

Al 53

OR
Derive equation of work and heat for Isothermal process.

AL adet YAA 1R stel wel Gule Y2 Al
State both statement of second law of thermodynamics.
rlstatsla{lsy olt ol Flan ot e [Aatet cull,

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

P-V 3l T-§ staaud uR ealal. (1) usaA2ls uladx (2)
Aslandtdls wlan

State Limitations of first law of thermodynamics.
st s ot yun (el HalerAl el

OR
A refrigeration system works on reversed Camot cycle. It takes heat at -3 °C
and rejects at 27 °C temperatures. Find out COP of the cycle.

As lwe? Add gelo wase w2 std 53 8. d -3 °C dluHlal

Gul 2V B Aal 27 °C clludiol GwL ojHId B, dl coP 2,

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

QALY dluHlel Hiualell Ulttell oll ol Al el detl AsH Al

OR
Explain application of Zeroth law of thermodynamics.

rlsiaa st oll 9ol sMall [Aauell Guallal oseucl,

Explain Joule’s experiment.

orctoll (A dHeastel.
OR

Explain Energy equation & its application for Non flow process.
Aol of Yot cull el ollot sell YWAH 12 deoll Guallol unasel.

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

A5 gle Wet 5000 kJ/min &le et AAA B. U 3500 k/min of 512l 52

8. ll w WCFoto{l G2 £atcll ol §le dlBsalet 22 2l

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 e clYo] dAUHLeL 27 °C, EGURL 0.2 MPa el SE 0.1 m® 8.
UL el 1 MPa Yl ollaaul WA B, @R def S 0.04 m® U B,

el dof clluHiot 2k,
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Explain any one Corollary of Second Law of thermodynamics.
st s olt ol Raell slsuel s Gu Ruld dHostal.

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

slolle ALASE P-V 3lal T-S StalolH U ealicl ua dofl yglaunl «il

ol cul.

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

As 510Ut So{lalel Wt 27 °C WA 727 °C ofl 2 51 52 B, dl

doll HedH st caldl decll sla a3?

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.

A5 gle Ael 1000 kI/min 8l2 Aot And B, wal 8 kW oll 2l 20
8.l wL AFeto{l G2 £aldl el dle ogsalet 22 2kl

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

As lore? Ao delel ulaAse U stel 52 8. d -3 °C dludla
1000 kJ/min Gudl 20 B el 40 °C clurlal G opud B. <l (1)
COP sl (2) %34l st 2l

Explain reversed Brayton cycle with P-V and T-S diagram.
ol deet AASA P-V ual T-S SIRAUMUH o Mol
Explain Reversed Carnot cycle with P-V and T-S diagram.
e selle waASA P-V Aol T-S SL2ALUH ol AHesdl.

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

Ale], SlBc uol SYA WASA ol AN 51Tl Wl wel uuA &le

Bl Slalel HI2 AudLel,

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

wlel, SlBA el sYA WaAsE o AUAA 51YUel {2l vl wuN §l2
ABsalet W2 UuLl...
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