Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER -V (NEW) « EXAMINATION — SUMMER - 2018

Subject Code: 3350505 Date: 08-May-2018
Subject Name: Chemical Engineering Thermodynamics
Time: 02:30 PM TO 05:00 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. £2HI&ll SlEURL Ulclotl sl VUL,
Define System

cuyl AW : yeucl

Give the triple point value of pressure and temperature for water
well 1 Rua Wse ol ($id

What is compressibility factor?

sHYR{lolAR ¥seR 9 B2

What is the value of process index (n) in the equation PVV"=constant for
isothermal process and isobaric process?

PV? = BRANO HL n ofl (BHA MDA AN AlUHLoL 1ol AHUAN EGILRL HI2
Define isolated System

USANAZS Yl [ ceuval 1

Give units of Energy and Work

Gasl A sl of AsH W

Write mathematical equation of enthalpy for constant pressure process
AWl 500 AU AHJUN EWLRL HI2

Define flow work and specific volume

sAl 512 wWal AR Sls dotdll ol vl 2

Define : heat Source and heat Sink

cqludl AL : (@2 A ua (32 Rls

What is Zeroth Law of thermodynamics?
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Q.2 (@  Write short note on first law of thermodynamics.
Ys.? () G el Ul [ Gur &s ollu dull

OR
(@  Write two limitations of first law of thermodynamics

) Wl [Qan ol A Haiel cwl
(b)  Calculate the degree of freedom for a system of liquid water, liquid toluene

(immiscible) in equilibrium with its vapors.
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OR
Explain Phase rule.

32 [Qan yxendl

Derive an equation of first law of thermodynamics for flow Process.

Sl YRR HIZ GHLUARA USAL R of Y2t dRrkAl
OR

Explain temperature scale with the help of zeroth law of thermodynamics.

GoUA 2uzstl oAU QA URYUl 21URUR WA UM A

A system contains 15 kg of a gas. During a process 30 kJ work is done on the
system and 55 kJ heat is rejected from the system. Find change of specific

internal energy of the system

As youdl au sl ay uRgid d.ylsal eHlaet 30 K B2d st
youel GuR saltdl AA & wal UYL KJ B2l ol Fscltdl wd & dl

AQA($s Wicddls Gl 1L cAslald 2.
OR

A system consisting of some fluid is stirred in a tank. The rate of work
done on the system by the stirrer is 1600 W. The heat generated due to

stirring is dissipated to the surroundings. If the heattransferred to the
surroundings is 3000 kJ/hr., determine the change in internal energy.

ASAA 52Cls Ales AS 2iSIHL sElACHL WA B. oML WV SCL

slloll €2 1500 dle B. w3l Geurl UAAGSHL clldlelRRLHL
Aofl o B, %l cllcdlaRRHL dget AL BWHL 3000 (5.6 /scLS

Al A, AU A UAA FR$12 L.

Explain the importance of entropy in thermodynamics
AU of Mot wrlstamsy 1L =l

OR
Prove Cp — Cv =R for an ideal gas from the definition of enthalpy

Al ofl cavaul ol wéal clyy M2 Cp—Cv =R Aelld 5A
Explain Standard heat of combustion.
YHUOlA €80t GHLo{l caliuall

OR
Explain Hess’s law of constant heat summation.

&9 Al of slkee G™HL AR At AWl
Explain PVT behavior of pure fluids.

9l yaltél H2 PVT ads awestcll
OR
List the equation of state for real gases explaining all the terms

ARRUS clly M2 85A2t Vg 2 ALEL U Aol UM
List and explain four steps of Carnot cycle.
slolle UBSE ML Alclcdl R dosioll gl VU Wl UM
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OR
A heat engine operates between 980 K and 300 K. Calculate maximum
efficiency.

As (32 ARt ¢¢o K A GuHL RNA AA 300 K A §5 8 .l Aol

HeaH stlattdl 20
Explain intensive properties and extensive properties of the system with
examples.

BeRla wa AsAERA UAUR UHAA Belg0L A

OR
Differentiate heat engine and heat pump

B2 ARt A (B2 W A dsglelcd

What is the change in entropy when 1 mol of an ideal gas at 340 K and 12 bar is
expanded irreversibly to 300 K and 1 bar?
Take Cp = 29.3 J/mol K, R=8.314 J/mol K

oSl As WA AUE all 3¥0 3(cdot AR 1R clR &l 300 (Aot ol

As olR 8RAAGA Asruls i Al AU of dAslad 0l .

OR
Discuss the Virial equation.

QRaA uHlsw U AUl 53
For an ideal gas, derive PV “for adiabatic process.

Al el aly HIR ALBAARSs yFa 12 Ad 5 PV =uun

How temperature of adiabatic reaction is determined?
AR ylsal of dluMHiel 58 R otssl ezt 2

Draw P-T behaviour of pure fluid

Y el P-T acdys €.

Explain Clausius statement for second law of thermodynamics
sAllRauve] ([Qulet Gualld 2urell oflost oflaud {2 W
Explain Standard heat of reaction

YHUElA ylsaul GuHL -l
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