Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- V. EXAMINATION ~Summer- 2019

Subject Code: 3350505 Date: 18-05-2019
Subject Name: Chemical Engineering 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.

Q1 Answer any seven out of ten. €2LH{l SLEURL Alclotl sellel B 14
State zeroth law of thermodynamics.

GO 2Rl 9ot (R (AN v,

Define heat source and heat sink.

gle AR wa gle fls ol cavail .

Define compressibility factor.

sHUA AR FseR ofl cartvan 2.

Define triple point. What is the triple point of water?

gluct Woe ofl cautvaul 2. Wil Jlud Weoe 9 82

Define internal energy with its unit.

UARs Gosloll cattuail AsH WA AVl

Draw P-V diagram diagram for pure fluid

Y Yllgl L2 oll P-V SlaulolH €121

Define extensive and intensive properties with two example of each.
AsU (A AR So2loAct LRIUM A BELERQL AULE UM
Define adiabatic flame temperature.

ASAAEs SAH dlUuHLet ofl cautvaul L.

Define closed system with example.

oltl You Al ol caulvall Gels0L AU 1L

Write mathematical equation of enthalpy for constant pressure process
AN ol He Aacdl ulset .
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Q.2 Calculate the degree of freedom for binary distillation system. 03
sl () ollaet3l SlRElAatet 12 (Sofl ALy glsH ol 03
OR
(@) Calculate the degree of freedom for system of water, vapor and ice are in 03
equilibrium.
1) AR Wl Rl Al WS % equilibrium Hi Slat U v yeudl He 03
(Sofl 2% glsH awal.

(b)  Give the difference between reversible and irreversible process. 03
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OR
Differentiate state and path function with example.

2 Wl WA $520t oll cdglelct GELEVL U AW
Write short note on “Carnot Cycle”.
slolle WESAH QAN &5 ol AW

OR
Explain the importance of entropy in thermodynamics.

G 2R 1l Ao\ Ul of HEccl A1

A closed system executes adiabatic process due to which a change in internal
energy takes place. A work of 130 kJ is done by the system on surroundings
during this process. Determine change of specific internal energy of the
system if system contains mass of 0.5 kg.

oltl ylouell »au? Aslauadls ulsal 52 8 U WdARS Gl Hi 32812
Al 8. Al ylsal exlauet 130 kI Beq stal yeudl gl aldicaRex

a8, %l yeudl 0.5 SIA 1 YA Al change of specific internal energy

.

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 kJ/kmol and molecular wt. of air = 29.

10 kg &cll 5 % A3LAHL 100 kPa 4l 300 K &l ol w2l Yl dlumiet
600 K a2l Ul Yl Aul WL 2l UlA B, dl HAN $€ Yl U2
UARSs Gl Ul 3812 dal AauedlHi Ul 3512 0. Ul 3 sall
A5 WIE allf 8. Cv=20.785 ki/kmol Aol sclloll AUR|eUR=29.

Explain Standard heat of combustion.
YOl €60l GuHlell caltuall AU,

OR
Describe the effect of temperature on reaction.

AlUHLoto{l BRASAA UR Ul AR clal.
Write down statements for second law of thermodynamics.
GuollQaustetl oflest (Mot [Qutell el

OR
Explain clausius inequality.

scll2llaal Solssall@dl umesdl,
Explain PVT behavior of pure fluids.

9l Yallgl M2 PVT acd@]s Al
OR
Explain Polytropic process.

Wclals ylsau yuestal.

One kilomol CO2 occupies a volume of 0.381 m® at 313 K. Calculate the
pressures by Ideal gas equation and Vander Waals equation. Take contant a =
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0.365 Nm* /mol? and b = 4.28 x 10 -5 m® /mol.
0.381 m? 5€ As (SALNA CO, 313 K cdluHlal A% 8. Al wledl ally ua

aisalct qlswell eottgiell oLl 5. HANIS] Hel a = 0.365 Nm*

/mol2 el b = 4.28 x 10 -5 m3 /mol .

OR
Prove Cp — Cv =R for ideal gases.

e aly) vi2 Cp- Cv =R A 5.

Write limitations of first law of thermodynamics.
G 2R ol YuH [Aanell Halell cvll.

OR
Discuss the Virial equation.

(lAlacd aHls20aL (AN w2l 53

A heat engine operates between 850 K and 350 K. Calculate the maximum
efficiency.

As dle AeBot 850 K A GxHL ANA B A 350 K G 53 8. Al Aoll

HEeTH stalatHdl 20wl

OR
What is the change in entropy when 2 kg of an ideal gas at 277 K is heated at
constant volume to a temperature of 368 K? Take Cv = 1.42 kJ/kg K

o 2 kg AHLES all3] 227 K &l 368 K Yl AUUA 8 2RH sl 2UA Al

WLl 1l Al 32812 20U Cv = 1.42 ki/kg K AL
For an ideal gas, derive equation of work done for isothermal process.
AULEL Y M2, HSHUHA YA HLE 51 of Y2 ARl

Derive an equation of first law of thermodynamics for flow process.
Al YRR 12 GualQautetl sl [Rams] Yot diRAl

Calculate the heat of formation of methane gas using Hess’s Law. Following
is the heat of combustion data for methane gas:

a) CHa(g) + 202(g) — CO2(g) + 2H20(1); AH®298= -800 KJ

b) C(s) + O2(g) — CO2(g); AH®298 = -300 KJ

c) H2(g) + ¥ O2(g) — H20(1); AH 208 = -200 KJ

Hess’s (211 oll GU00L 531l (A&at clt?) oll heat of formation o{lA A
HUR Al GuRlaL 531 a3l 52

a) CHa(g) + 202(g) — CO2(g) + 2H20(1); AH®298= -800 KJ
b) C(s) + O2(g) — CO2(g); AH 208 = -300 KJ
c) Ha(g) + % 02(g) — H20(1); AH29 = -200 KJ

Explain Heat engine and Heat pump.

ale AleBot A gle Uu AHal.
Explain equation of state for real gases
ARAAS cllR MR 5AAot Al e AHNLAl

*khkkkkhkiikkkik

3/3

021

04
(0} 1

03
03

03
03

04

(0} 1

04

(0} 1

07
09

04
(0} 1

04

(0} 1

03
03
03
03



