Seat No.: Enrolment No.

GUJARAT TECBNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER -V « EXAMINATION — WINTER- 2016

Subject Code: 3350505 Date: 29- 11- 2016
Subject Name: CHEMICAL ENGINEERING THERMODYAMICS

Time: 10:30 AM TO 01:00 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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Q.1 Answer any seven out of ten. €AHIl SlEURL Alcloll eltedl UL, 14

1. Define Pressure and Work.
€. €6l Wl slee{l ceuall .
2. Explain Extensive properties and Intensive properties.
2. AsSld wal B3 ol umendl.
3. Explain Compressibility Factor.
3. s (2] 3522 uHLal.
4. What is Zeroth law of thermodynamics?
¥. alsiaclMlsuetl ol Fan g &2
5. Explain reversible and irreversible process.
W, a{lod wal saluc ylsa arendl
6. Write the Vander Waals equation for real gas behavior.
. Sluet A oflacflar W2 disaea] Yot cul.
7. Define Heat capacity and Enthalpy.
9. 8le 34 wua Aaucdlell cattvall 2.
8. Define Standard heat of formation.
¢. wlos§ gla Uy slilalotell catvau 0l
9. Define Internal energy.

¢. UldRs Galell cavau .

10. Explain open system and closed system.

0. Ul ReH Ul scllns @eH unwstal.

Q.2 (a) Write Hess’s law of constant heat summation. 03

us. R (W) A e udaet W2 duell Had @l 03
OR

(a)  Write First law of thermodynamics. 03

@) sl Msuell yan Rax cul. 03
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Explain Standard heat of reaction.
Rles§ gle uly IAsoel Al

OR
How Zeroth law of thermodynamics is helpful in measuring the temperature?

dluMletdiu el Hiz2 adlstusi@suell oflRu [an 3dl dd Guall 82
Derive Cp — Cv =R for an ideal gas.
e cly HIZ Cp - Cv =R YA ckdl,

OR
A system consisting of some fluid is stirred in a tank. The rate of work done
on the system by the stirrer is 2.25 hp . The heat generated due to stirring is
dissipated to the surroundings. If the heat transferred to the surroundings is
3400 K¥/h, determine the change in internal energy.

32cds ycudl aisli 28 aal A yeuel 8. yeuel uz ad stadall
€2 2.25 hp 8. w32l €N aet Gaud Ul Goilo] Gl clelaRRMl
ARl Al B, ol Gllel aldlelRRHL 2ius? Ul Gul 3400 Ki/h,cll
UdRs GaiHl Udl ¥RsR el

Discuss Carnot cycle.,
slelle ABsel ol uul 53,

OR
Heat is transferred to 10 kg of air which is initially at 100 kPa and 300 K until
its temperature reaches 600 K. Determine the change in internal energy and
change in enthalpy for constant volume process. Assume air is an ideal gas.
Cv=20.785 k¥/kmol and molecular wt. of air = 29.

10 kg &cll ¥ & AlLcAML 100 kPa ol 300 K &lal ual os2l Yl
cluHlel 600 K at2l 2l Yell AL Gl 2lusR wd B, ol UAN s€
yBal {2 WidRs il adl 32812 dal AaelHl Udl 32802
alltll. YRl ¥ sall As wIE Al B. Cv=20.785 ki/kmol ol ciloll
URIGUR = 29.

What is Clausius in equality?
sdRay 8o 8saclldl 9 B7

OR
Explain phase rule.

3820l [ uHostall.

Write the limitations of First law of thermodynamics with example.

ulstaat Msuoll yur Ranell daledl Gets21l W unesal.
OR

Assuming air as an ideal gas calculate it’s molar volume at 350°C and 10° N/m2?,
R = 8.314 J/mol’K.

W b sal ved aly & dl 350°C Ual 10° N/, R = 8.314 J/mol’K. HI2
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Explain PVT behavior of pure fluid.

letl $¢3ls HI2 PVT olldcflai anandl.
OR

One kilomol CO; occupies a volume of 0.381 m® at 313 K. Calculate the

pressures by Ideal gas equation and Vander Waals equation. Take contant
2 =0.365 Nm"/mol’ and b =4.28 x 10 > m*/mol.

0381 m’ € As BAlldd CO, 313K dlurla A3 B. ol aued ay
Ual clisauct uHlswell ool owtd?l . wunise] Yeu

a=0.365 Nm*/mol> %l b=4.28 x 10 * m¥mol. @l.
Derive an equation for the first law of thermodynamics for flow process.
sell WA 12 wlsiaablsuel yan [aieg Yyt dizel,

OR
Using Hess’s law, calculate heat of formation of liquid ethyl acetate at 298 K
using following data:
Standard heat of formation of CO2(g) = -393.51 kJ/mol
Standard heat of formation of H20 (1) = -285.83 kJ/mol
Standard heat of combustion of liquid ethyl acetate C4HsO2= -2230.91
k¥/mol

o{lA WAL 32l oll LR 298 K cllurldl sausa Aflze yauglell
gle ulls sliatot dusll Fasll Guallat s3lal k.
wis$ &le ulls slilatet Uls CO(g) =-393.51 ki/mol
w@iss gle uls slilalet 2ls H20 (1) = -285.83 kI/mol

wis$ gle wls slilatet uls yaldl sase A{22 CiH:0:= -2230.91
k¥/mol.

Discuss the Virial equation.

13t wls2etell ul 52U

OR
Write Kelvin-Planck statement of second law.

Ylcdot-elis e ullg ASS cll cull.
Define Heat engine and Heat pump.
8l ARt ua &l W ofl cerruau 2.

OR
Explain “ Entropy as a state function” in thermodynamics.

st @suui Al s @2 $520t 33 aual.
For an ideal gas, derive PV for adiabatic process.

el ay W pv? ABaeldls WAue] als2el dral.

Calculate degree of freedom for binary distillation.

wtotdl Sladldatet {2 Slafl 20s glsH ol oLl s2l.
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Explain Entropy and Irreversibility.
AUl wal §A (G Aldl unencl.

Calculate entropy change if 2 Kg of gas at 287 K is heated at constant volume to
378 K, Cv= 1.42 KI/Kg K

gl 2 Kg cllg) AU 58 287 K clluHlotell 378 K dlumiol Yl alu

scllil wd 8. dl Aldlit adl 32512 2lul. Cv=1.42 KI/Kg K.
Describe the ideal gas temperature scale.
wle ey dluHiet 3¥et ofl uul s3l.
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