Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING- SEMESTER -5 (NEW) EXAMINATION — WINTER-2020

Subject Code: 3350505 Date:26-02-2021
Subject Name: Chemical Engineering Thermodynamics
Time: 10:30 AM TO 12:30 PM Total Marks:56
Instructions:
1. Attempt any FOUR Questions from Q.1 toQ.5.
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. €20l SlEUBRL Ulclotl sellol AW, 14
1.  Give one example of Intensive and Extensive properties
1 B2RA el AsUERA UAUER ol Gels0L UL,
2. Define point function
. UlBe SosH of GELSWL WML
3. Give the units of force and pressure
3. GOl AR EGIRL of AsH U
4.  Define System
¥.  yoeudl @ carvau a4l
5.  Define Open System
W vl yeuell @ caval 4l
6.  Define critical point. Give the values of critical point of water
5. [BRsa Wée ol cana 2 ual well ofl (sRsct Wése ol ($HA
w0
7. State First Law of thermodynamics for isothermal process
9. wuddiEdd YBal W2 arlsiaPs of yur [[Qam duwl
8.  What is the value of process index (n) in the equation PV"=constant for isothermal
process and isobaric process?
C. PV =20 41N <l (544 240U 20 dIUHLA 24 21200 261101 HIZ
9 Define : Source and Sink
¢. vl AU : A U [ls
10.  What is compressibility factor?
0. sHYAGIAR %522 9 B?
Q.2 (@  Write down Scope and limitations of thermodynamics. 03
Ysl? () G Aol 54 wid HAlel duil 03
OR
(@  Write two limitations of first law of thermodynamics 03
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Wl [ad ol A Haiet dull
State Zeroth Law of thermodynamics
G 2uRzetl AR [RAH GUR &5 olltl Al

OR
Calculate degree of freedom for system of liquid water, liquid toluene
(immiscible)in equilibrium with its vapor

yaugl well ual yausl aleyst (As ol 1L oll 1A A Aol Ly
A ssllclolldlan 1L gl Aof (3ol 2As glsH 20

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

allot SAl WA H2 GsHdAgetioll UdAl Ran of YA drdAl

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

Aty ofl cevanl ol wéal allz] HI2 Cp—Cv =R Alolld 5:A
The potential energy of a body of 15 kg is 1.5 KJ. Calculate it’s height.

ol Weallact Gl 15 3% g HR 1.5 3% slal dl doll Gue 32cll 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 1500 W. The heat generated due to stirring is
dissipated to the surroundings. If the heat transferred to the surroundings is
2000 kJ/hr., determine the change in internal energy.

Vsl 5265 Alss Vs 2i5HL CAlAAML 2AUd 9,44l 222 524l sl 2 1500
Uz 69, 22<loEll Geunl AL AldIARBHL Mol 2 69, 6l ALALARBIHL A 2]
BrilL 2000 [5.5¢e/56ls $ld dl, i<l lsdul 246l 52512 A,

Explain temperature scale with the help of zeroth law of thermodynamics.
GrH LA 212>l 941202 [4AH Ul 2¥uu2 25d UMsyal

OR
What is Clausius inequality?
sclalla2l sasaclldl 9 &2
Explain Standard heat of combustion.
YHIOlA €60t GHLe{l cautvaal 2l

OR
Explain Standard heat of formation

YHIOLA slatet Gxie{l cautvall a1
Explain PVT behaviour of pure fluids.
9t yaltél Hi2 PVT aduls sl

OR
Explain Phase rule in detail

50 [ad (ArcRell uxenal
For an ideal gas, derive PV = constant for adiabatic process
AL Ay H ABAARs Y 1R Al s PvI=1un
OR
A heat engine operates between 450 °C and 150 °C. Calculate maximum efficiency.
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As (@2 ARt 450 °C A G ANA Al 150 °C A 53 B .A Aol
HeaH stlattdl 20l

Write Kelvin — Planck statement of second law

ollost olla 12 3ctcllot —uds clset dul

OR
Explain Hess’s law of constant heat summation.

&9 Al of SlRee Gl YR AWl

What is the change in entropy when 1 mol of an ideal gas at 325 K and 10 bar is
expanded irreversibly to 300 K and 1 bar?
Take Cp = 29.3 J/mol K, R=8.314 J/mol K

gl As Wt AUE ally 325 3ot wa 10 wR &l 300 Hledot ual

As olR 8RAAGA Aseuls awat Al AU of dAslad 0l .

OR
Differentiate heat engine and heat pump.

@2 ARt A (B2 WU A @l

Derive an equation of first law of thermodynamics for flow
Process

ArlstaAs oll Yy [an 12 sl YRAU of wls0l cdull

How temperature of adiabatic reaction is determined?
ABaAA3s Ulsal of dluHiel 58 Ra otssl auat 2
Explain Carnot cycle.

sRolle UBSA ALl

Explain the importance of entropy in thermodynamics

AU of Mol st HL el

Explain equation of state for real gases

ARRUS cllR] HI2 85A2ct W§ e Al
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