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List of Courses Focus on Employability/ Entrepreneurship/
Skill Development
Department : Chemical Engineering
Programme Name : B.Tech.

Guru Ghasidas Vishwavidyalaya
(A Central University Estzblished by the Central UniversitiesAct 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

Academic Year : 2020-21

List of Courses Focus on Employability/ Entrepreneurship/Skill Development

CS201TESO2
CS201PES02

- ME202PES04

CHO3TPCO2
(I CHO3PPCO2
CHO3TPCO1
\yA CHOATPCO4
CHO04PPC03
CHO4TPCO5
i[O CHO4TPCO6
A CHO4PPC04
P CHOATPCO7
BN CHO4PPCO5
W CHOATHS02

Computer Programming

Computer Programming Lab

Workshop Technology And Manufacturing Practices
Fluid Mechanics

Fluid Mechanics Lab

Material And Energy Balance Calculations
Numerical Methods In Chemical Engineering
Numerical Methods In Chemical Engineering Lab
Inorganic Chemical Technology

Particle And Fluid Particle Processing

Particle And Fluid Particle Processing

Process Instrumentation

Process Instrumentation Lab

Business Communication And Presentation Skill

- CHOSTPCO8
CHO5PPCO6
CHO5TPCO09
ik CHOSPPCO7
e CHOSTPC10
yIom CHOSPPCO8
i CHO6TPC11
vy CHO6TPC12
CHO6TPC13
CHO6TPE31
vl CHO6TPE32
I CHO6TPE21
vy CH7TPC13

Heat Transfer

Heat Transfer Lab

Mass Transfer-I

Mass Transfer-I Lab

Chemical Reaction Engineering-I
Chemical Reaction Engineering Lab
Mass Transfer-II

Process Dynamics And Control
Process Equipment Design-1
Fertilizer Technology

Fuel Combustion Energy Technology
Environmental Engineering

Process Equipment Design-II

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)
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CH7TPC14
CH7TPC15
CH7PPCO8
CH7PPC09
CH8TPC16
CH8TPC17
CH8PPC10
St CH7TPE41
CHBTPE51
SV CHSTPES3
e CH7TOE32
SL CHSTOE41
MM CHSTOE42
YW CHPG1101
CHPG1102
CHPG1103
CHPG1105
B CHPG1106
W CHPG1201
YA CHPG1202
B CHPG1203
W CHPG1204
T CHPG1206
W CHPG1207

vl

Chemical Reaction Engineering-II

New Separation Processes

Minor Project

Vocational Training Viva Cum Seminar
Process Equipment Design-III

Project Engineering, Economics And Management
Project

Petroleum Refinery Engineering
Petrochemical Technology

Membrane Separations Processes

Water Conservation And Management
Optimization Techniques

Process Modeling And Simulation
Advanced Heat Transfer

Chemical Reactor Design

Fluidization Engineering

Membrane Separation Processes
Chemical Engineering Computational Lab
Advanced Fluid Mechanics

Advanced Mass Transfer

Industrial Pollution Control Technologies
Design And Devlopment Of Catalyst
Project

Seminar

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)
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Scheme and Syllabus

SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A CENTRAL UNIVERSITY)

CBCS-NEW, EVALUATION SCHEME
PROPOSED (W.E.F. SESSION 2020-21)
B. TECH. FIRST YEAR (SEMESTER- 1)
(Common for CH, CE, IPE, ME)

PERIODS Evs"‘é‘::é;;w
S.No.| COURSE No. SUBJECT T ol o e | 5 CREDITS
g TOTAL
THEORY
1. | MAZOITBS01 | MATHEMATICS-I 31 |-] 30| 70 100 4
2. | CY201TBS02 | CHEMISTRY 301 |-] 30| 70 100 4
3. | CE201TESD1 | ENGINEERING MECHANICS | 3 [ 1 | - | 30 | 70 100 4
4. | CS201TES0Z | COMPUTER PROGRAMMING | 3 [ 0 | - | 30 | 70 100 3
5. | CM201TES03 EP:L?]]{N ';‘;”é:“NT MECHANICAL 1 3 | o |=| 30 | 70 100 3
6. | LW201TMCO1 | INDIAN CONSTITUTION z|lo|-| - - = .
TOTAL |17 | 3 | - | 150 | 350 | 500 18
PRACTICALS
1. |CY201PBSO1 | CHEMISTRY LAB 2| 30 | 20 50 1
2. | CE201PESD1 ﬂé"m“mm“ bk 2| 30| 20 | 50 1
2 | espoipEsps | COMPUTER PROGRAMMING 2| g0 | 20 50 l
LAB
TOTAL | - | - | 6| 90 | 60 | 150 3
Total Credits:21 Total Contact Hours:26 Total Marks: 650

L:LECTURE, T:TUTORIAL, P:PRACTICAL. 1A : INTERNAL ASSESSMENT, ESE:END SEMESTER EXAMINATION
*INTERNAL ASSESSMENT- Twao Class Test of 15 Marks each will be conducted.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)




Guru Ghasidas Vishwavidyalaya
(A Central University Estzblished by the Central UniversitiesAct 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

TS gRIe feafdene=

Mﬂﬁaﬁmﬁmmu 263 dirier s 3 )

P, ReTEgR - 495009 (ENI)

SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A CENTRAL UNIVERSITY)

CBCS-NEW, EVALUATION SCHEME
PROPOSED (W.E.F. SESSION 2020-21)
B. TECH. FIRST YEAR (SEMESTER- 11}

(Common for CH, CE, IPE, ME)

PERIODS Evfs‘éﬁé‘;:sow
5.No.| COURSE No. SUBJECT SUB CREDITS
L TI|P IA ESE TOTAL
THEORY
1. MAZ02TB503 MATHEMATICS-H 3 1 - 30 70 100 4
2, PHZ0Z2TES04 PHYSICS 3 1 = 30 70 100 4
BASIC ELECTRICAL &
- 3 EC202TES04 ELECTRONICS 3 1 - 30 70 100 4
ENGINEERING
INTRODUCTION TO
4. ITZ02TESOS INFORMATION 2 0 - 30 70 100 2
TECHNOLOGIES
5. ENZOZTHS01 ENGLISH COMMUNICATION 3 0 = 30 70 100 3
TOTAL [ 14| 3 - 150 | 350 500 17
PRACTICALS
1. PHZ0ZPBS02 PHYSICS LAB - - 2 30 20 50 1
2 MEZ0ZPESD3 EMGINEERING GRAPHICS 1 - 3 30 20 50 3
: Tt WORKSHOP TECHNOLOGY & ; ; :
: 202PES04 - |2 : 20 | 5 2
3. MEZ02ZPES04 PRACTICES 1 30 { 50
+. ECZ0ZPESDS BEE LAB - - 2 30 20 50 1
TOTAL . - 9| 120 80 200 7
Total Credits: 24 Total Contact Hours:28 Total Marks: 7(M)

L:LECTURE, T:TUTORIAL, P:PRACTICAL, IA : INTERNAL ASSESSMENT, ESE:END SEMESTER EXAMINATION
*INTERNAL ASSESSMENT- Two Class Test of 15 Marks each will be conducted.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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SYLLABUS | (SEMESTER-I) &;T,J Intemnal Assessment { LA) ESE ?::;d Credits
Subject | csa017TES02/ L [T |P|CTa |CTan | TOTAL
: CS202TES04 = g e
| compuTER
Subject: PROGRAMMING 10 ]-(15 15 3
Course Learning Ohjectives:

*  Tounderstand the basic of Idea of Algorithm.
*  Tounderstand the programing concepl of Arithmetic expressions and Basic Algorithms
*  To learn the Functions and Structure of army.

Course Content:

equations, introduction of Algorithm complexity

UNIT-4: Function

| LI [
Recursion Tunctions Recursion, us o
Finding Factorial, Fibonocci series, eic.

UNIT -5: Structure

list (no implementation )

Texthooks/References:
I Byron Goatfried, Schaum's Outline of Programming with C, McGraw-Hill
2 E. Balaguruswamy, Programming in ANSI C, Tata MeGraw-Hill

Course Qutcomes- Al the end of the course students will be able 1o
*  Develop the algonithm and programmers for vanous applications using Arithmetic expressions,
arcays, pomnters and Functions.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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SYLLABUS| (SEMESTER-I) | Periods/ INTERNAL ASSESSMENT | ESE Grand 1otal[ Credits
Week (1A)
Subject CS201PESO2/ [L |T [P [IA MSE TOTAL
Code: CS202PES05
COMPUTER 20 50 01
Subject: PROGRAMMI |- |- |2 |30 - 30
NG LAB

Course Learning Objectives:

* To lear the Branching and logical expressions and Loops
* To learn the Arrays and Function
*  To understand the Numerical methods and Recursion

Course Content:
The Iaboratory should be preceded or followed by a tutorial to explain the approach or
Algorithm to be implemented for the problem given.]

T

L I \}

T

L ions

Tuto! Sions:
Lab 3
Tutor!
Lab 4:
Tui ing:
Lal ¥
Tutor 5

ns
Tuto! e
Lab 775k
Integrati

Lab 8 an

it
Lab

Tutor| 3 H
Lab 1

Course Outcomes- At the end of the course students will be able 0
se=gaiizaden of Branching and logical expressions and Loops, Arrays and Function and Numerical
methods and Recursion for writing the programmes for various engineering applications

Courses

Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)
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SYLLABUS| (SEMESTER-II) Periodds! Week | INTERNAL ASSESSMENT ESE | Grand | Credits
(LAY total
‘E':'E’;r" ggégégg‘ggﬁ / LT P 1A MSE TOTAL
subject: | TECHNOLOGY 0| 50|
" | gpracrices | '] 9] 2 30 = il

Course Learning Objectives:

Course Content:

Texthooks/References:

To impart student knowledge on various hand tools for usage in engineening applications.
Be able to use analytical skills for the production of components.
Design and model different prototypes using carpentry, sheet metal and welding,
Make electrical connections for daily applications.
To make student aware of safety rules in working environments.

& vi
1 Stin M g, g ki, i, s s b
eCiures
2
35 - .

lding. eluss colting

2 Hajra Choudhury S.K., Hajra Choudhury AK. and Nihar Roy S.K., “Elements of Workshop
Technology™, Vol. 1 2008 and Vol. 11 2010, Media promoters and publishersprivate limited. Mumbai.

2 Kalpakjian . And Steven S. Schmid, “Manufacturing Engineering and Technology”, 4% edition.
Pearson Education India Edition, 2002,

3. Gown P. Hariharan and A. Suresh Baba, “Manufacturing Technology — I" Pearson Education, 2008,
(iv)Roy A. Lindberg, “Processes and Materials of Manufacture”, 4™ edition, Prentice Hall India, 1998,

4. Rao P.N., “Manufucturing Technology”, Vol. Land Vol. 1L Tat Me-Graw Hill House, 2017,

Course Outecomes: At the end of the course students will be able to:

. Muake hall lup joint, Dovetail joint and Mortise &Tenon joint

. Produce Lap joint, Tee joint and Bunt joint using Gas welding

- Prepare trapezoidal tray. Funnel and T-joint using sheet metal tools

. Make connections for controlling one lamp by a single switch, controlling two lamps by a single

swilch and stair case wiring

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)
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SCHOOL OF STUDIES, ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
{A Ceoveal University Established by @¢ Ceatral Univenaty Ordinance 2009, No, 1 of 2009)

SCHEME FOR EXAMINATION (Effective from scssdon 2019-24)
B. TECH. (FOUR YEAR) DEGREE COURSE. CHEMICAL ENGINEERING

SECOND YEAR, THIRD SEMESTER

{Course No. | Periods | Ev aluation Scheme |
S.No. N Subject L | 1| p | Sesional Exam I Credits
_ _JTHEORY | e LT b= VIR RSEE | Potal |
01 CHOZTBSO05 | Biology 311 0 30 | 70 100 ] 4
| 02 C !-K')3‘I‘B$96 Mathematics -111 3 1] l | O 30 0 100 ] 4 ]
03 CHOGTESO: I:ngmeerxn@ 2nd Soli d Mechanics 3 l 0 30 0 1 Bl
04 CHO3TPCO] Miaterial and Energy Balince Calculations | 3 I) 30 | 70 160 ‘ K}
05 (?!~[037PC02 Fluid Mechamc\ _ |31 l) 30 | 70 100 4
| 06 1 CHO3TPCO3 | Thermodynamics 11 o 310 \ 30 | 70 | 100 4
Pncticnl
01 [ cHosppCor | Chemical Engineecing Lab-1 [oJo 330 201 s0 | 1s
AP p— 5 T
(l?;_ CH(GPPCO’ Hurd Mechnmts Lab 03|30 | 20 | 50 ‘ 1.5
. Total 5 | 18} 6o w | 27 |
IA — Internal Assessment ESE- End Semester Examination Total Marks- 700
Total Periodds - 30 : Total Credits - 27
80S held on 13™ May 2019 . A {

(—mr? \\\\\ 3\cm u/\e»ﬁ ‘q j-:&zk

AR N Y ol

SCHOOL OF STUDIES, ENGINEERING & TECHNOLOGY
GURE GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Cyverad University Established by the Cesteal Univursity Ordiammce 2009, No. 3 af 2009)

SCHEME FOR EXAMINATION (Effective from sessbon 2019-29)
B. TECH. (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING

SECOND YEAR, FOURTH SEMESTER

Course No, _ Periods tion Scheme
| SNe. Subject L | 1| p | Sessional Exam | Credits
L l'yLORY BN J BS Total =
o1 CHOSTHSD? !qi:is';ness Communication and Presentation alolols! 70 160 3
| 02 | CHDATPCO4 | Numerical Methods In Chemical Engineoring | 3 [1]0]30] 7 ‘ 100 4
03 CHNTPCIJS Inoeganic Chemical Technology 3 ’ ol ol30] 7 | 100 3 7"
4 | CHOSTPCO6 | Particle and Fluid Perticle-Processing 3|00 3] 70 | 100 3 |
05 CHOSTPCOT | Process lnstrumentation l 3 0|03 70 | 100 3 )
Pructical
_‘ - — A - - m T —— i — S ] r—y
o1 CHO4PPCO3 ?:]:;mncal Metlads in Chemical Engineering ol e ] a3 | 30 l 20 @ 1.5
02 | CHOPPCO4 | Pariicle and Fluid Particle-ProcessingLab | 01 0 | 3 | 30 | 20 | 50 | 18
03 | CHO4PPCOS | Process Instrumentation Lab lofo[3]30] 2 [ s 1.5
| ey oy Je o ft LB B St S0
I Total LB L] jee] ‘s |
IA ~ Internal Assessment ESE- End Semester Examination Total Marks- 650
Total Periods - 25 Total Credits - 20.5 a0 e
BOS held on 13° May 2019 o 4 A M ,\ \ (L
o ' JUN "S e -
»s }fa [;‘2/- (7

- 2 e 'rf";— - / er
Bhen e 8

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CHO3TPCO1 Material and Energy Balance Calculations [L:3, T:1,P:0]

Objectives
The course will serve as a basis for all further chemical engincering courses that are part of
the curriculum.

Contents :

L. Introductory concepts of units, physical quantities in chemical engineering,
dmnensioniess groups, “basis” of calculations [3L+1T]
2. Gases, Vapours and Liquids; Equations of statc, Vapour pressure, Clavsius-Clapeyron
equation. Cox chart. Duhring's plot. Raoult’s-law. [6L+2T]
¥ Homidity wnd Saturation, humid heat, humid volume, dew point. humidity chart and
its use. [6L+2T]
4. Matecial Batances with recycle, bypass and purge. [61.42T]
5. Material Balance: With chemical reaction, Concept of stoichiometry and mole
balances, examples, including combustion. [6L+2T]
6. Material Balance: Introduction. solving material balance problems without chemical
reaction. [6L42T]
7. Energy balance: open and closed system, heat capacity, calculation of cnthalpy
changes. [6L+2T]
8. Encrgy balances with chemical reaction: Heat of reaction. Heat of combustion.
[6L+2T]
Total [45L.+15T]
Suggested Text Books
L. S. N. Saha, “Chemical Process Engineering Calculation®, Dhanpat Rai Publication
Co. (Pvt) Ltd., New Delhi
2. Bhau, B. L. Vora, S. M. “Stoichiometry”, Fourth Edition, Tata McGraw Hill
Publishing Company Ltd, 2004.
Suggested References Books
1. Felder, R. M.; Rousseau, R. W.,“Elementary Principles of Chemical Processes”, Third
Edition, John Wiley & Sons, 2000 :
2. Hougen, 0. A., Watson, K. M.. Ragatz, R. A_“Chemical Process Principles, Part-
Material & Energy Balances™, Second Edition, CBS Publishers & Distributors, 2004
3. Himmelblau, D. M., Riggs, J. B. “Basic Principles and Calculations in Chemical
Engineering” , Eighth Ed., Pearson India Fducation Services, 2015.
4. Venkataramani, V., Anantharaman, N., Begum, K. M. Meera Sheriffa,“Process
Calculations™ , Second Edit ion, Prentice Hall of India.
S. Sikdar, D. C., “Chemical Process Calculations™ , Prentice Hall of India. R

Course Outcomes

Students completing the course will

Develop mastery over process calculations relevant to Chemical Engineering Processes

Be able to handle elementary flow-sheeting, material and energy balance calculations

Be able to solve problems based on without and with chemical reactions, and involving

concepts like recycle, bypass and purge.

Be familiar with equations of state and properties of gases and liquids, including phase

transition.

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)
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B Tech Syllatus Degartovent of Chemical Englaceriag

CHOATRCO2 Fludd Mechunles [E:3, T:1,P:0)

lives:

1T oljective of this counse & 10 wiroduse the madenies of Boids ((eid stics and
Syrarmnics), refeviat i Chenicl Eoginearing operatioes. The cotese will infroduce soadonts
80 forees on (hids, bydrossty: foosces o0 submerped  bodica, Eulerian and Lagrenglen
descrgthons of low, fow vissslizstico, integre] malysis involviag mees sd montenten
bedenees, Bemealli aquatico, Bow darough plpes md duity,  flow mcasursmen asd
sstnrsenty flow trasepaciaticn - pumps, :i.'v;q:u nd comprossaes,  coaservation of wss,
liscas pad smpalar momentum in diffoveotial foes, Navier-Stokes equatica, viscous Sons,
skie and fonm fosticn, potential fiows and bousdiry Lsger Beory. Turbuioace and webalem
Derwvs will be imroduced

Contenex :
Vo fiodicuan to tlusss, Ty pes of uids, Conorpt af viasiny, Foties v Guide Noeread
1w0d shoar stesena (311
I Fluad etihee - Hydeoststic cquilibrlum, peesies Sstrbation, Maromeuy, Foror oe
nhmerped hodies. Booyancy. |3L+17]
Vo Rinemisas o Gud Dow- Nderian and Laganzian descegtions, Flow vissdinean
Streait et Vot and Ceculton [sLeayv)
4. Sustan and cinecd volame apreoaches, Juegnd sediics - mzea and g
Euler’s eqmbion of motion, Bemoulll equston ind ippiations {4L+27]
3 Rewnodds zurmder, Tastiie Fon o Newdoie o Nea Newtortan 06d, T arkaien
foaTsromh pipessad Close chaanels md s chersciensric aqeaent SLHT)
6. Heud fees tn pepe Dow, Frecon wsves doe 35 adden changos 0w o o desctica
of fhevw, cnpensng, crottton ¥t of fitlicus J51L2T]
T Uk pravacae, verabie hoail makie, varate M) Seer, Msarton meker
M1

3. Irsvporaion of Dudds - areps bioaas cumprosies selocten and Gesigm of
pumps Bisin

O flieral iy, e el mamawan i, R Smlax susiica,
Viaiderdioess o Viseous floa. Sioaes bive, Skin deag ded peesurc dag

6L+
10, Poteotal fhen, Puseatiad famntaca, Solatine of Lsposor azintion [3r+1713
11 Bosndee s laySr thacey, Tikvsns soluelon, Boundary Ty er seperutan SN

Fotad [45L + 15T
Seagested Text Baoks

L M, Wht g, 'had Mechankos, 8 th Fdu
2 V. Gupia and 8. K. Guopea, Fusdanes
Btereationad 2011
3 WL MeCabe, I, C, Swmith and P. Hamlot, Unit Operaticas of Chemmicsl Lf.,—n«nn;,
7* Editicn, McGrow-E 11 | Insemimional Bditios 2005,
4 0, Wikes, F

L Tetn-MeGeaw Hill, 200
x of Fluid Mechanics, 2™

Edition, New Age

Fluks Mechanics for Chamical Brginears, Prenmoe i)

[ onrd

Course Qutcomes
Students should be able to calculate

* Velocity profiles by simplification of equations of motion in simple 1-D flows

* Boundary layer thicknesses, friction factor, pressure drop, power requirements in single
phase flow in pipes

& Two phase gas/liquid pressure drop

* Power requirements, NPSH requirements of pumps

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CHO3TPCO03 Thermodynamics —1I [L:3, T:1,P:0]
Pre-requisites: Thermodynamics-T

Objectives:
To introduce the concepts of fugacity, activity coefficient, vapour-liquid equilibrium and
reaction equilibrium. Introduction to molecular thermodynamics.

Contents
1. Review of first and second law of thermodynamics. [3L+1T]

2. Solution Thermodynamics: fundamental property relationships, free cnergy and
chemical potential, partial properties, definition of fugacity and fugacity coefficient of
pure species and species in solution, the ideal solution and excess properties.

[12L+4T]
3. Liquid phase properties from VLE, Models for excess Gibbs energy, heat effects and
property change on mixing. [6L+2T]

4. Vapor-liquid cquilibrium: phase rule, simple models for VLE:VLE by modified
Raonlt’s law; VLE from K-value correlations; Flash calculations. [6L+2T]

5. Ideal solutions. activity and activity coefficient, Wilson, NRTL, UNIFAC and
UNIQUAC models. [6L+2T)

6. Liquid-Liquid Equilibria; Vapor-Liquid-Liquid Equilibria; Solid-Liquid Equilibria;
Solid-Gas equilibria. [6L+2T]

7. Chemical reaction equilibria: equilibrium criterion, equilibrium constant. evaluation
ol equilibrium constant at different temperatures, equilibrium conversion of single
react ions, multi reaction equilibria, [6L.+2T)
Total [45L+15T)

Suggested Text Books
1. J.M. Smith, H.C. Van Ness and M.M. Abbott, “Introduction to Chemical Engineering
Thermodynamics™, 7th edition, McGraw-Hill International Edition,2005.
2. Y.V.C.Rao, “Chemical Engineering Thermodynamics”, University Press.
Hyderabad, 1997.
3. K V Narayanan, “A Textbook of Chemical Engineering Thermodynamics”,
Prentice Hall Of India, New Delhi 2011 .

Suggested References Books

1. R.C. Srivastava, “Thermodynamics an core course”, 3" edition, PHI publication,
India, 2007.

Course outcome;

Student would be able to
. vnderstand an |‘ 1< vario crm ) 1 C yotentia
@ .\!'I.li_\'n{' the thermodynamic properties of gases and liquids
° estimate the partial molar properties ¢ ‘\ ind hhauid
e Application of various equation of state
e Evaluate the equilibrium constant for chemical reactions

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CHO04THS02 Business Communication and Presentation Skill
S —

[L:3, T:0,P:0]

communication;
organization; ers

to the proc mmunication.

Aunication covering, Listening, speaking,

Unit IV ing
Skills; S . intonation patterns;

Text books:

1. Fred Luthans, Organizational Behaviour,McGraw Hill

2. Lesikar and petit, Report writing for Business

3. M. Ashraf Rizvi, Effective Technical Communication, McGraw Hill

4. Wallace and masters, Personal Development for Life and Work, Thomson Learning

Reference books :

1. Farhathullah, T. M. Communication skills for Technical Students
2. Michael Muckian, John Woods, The Business letters Handbook
3. Herta A. Murphy, Effective Business Communication

4. MLA Handbook for Writers of Research Papers

= =ill

Course Qutcomes

Students should be able to

e  Communicate properly
®  Write technical letters and reports
*  Present reports and seminars in a attractive way

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1(1.1.3)
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CHO04TPCo4 Numerical Methods in Chemical Engineering
[L:3, T:1,P:0]

UNIT -1 Introduction of Errors and their Analysis, types of errors, numerical problems on
error analysis, curve fitting: method of Jeast squares, fittings of straight line and parabola and
by method of moments, fitting of exponential curves y = ge®*, fitting of the curve y =
ab*, fitting of the curve ¥ = ax?.

UNIT - 1I Numerical Solution of Algebraic and Transcendental Equations: Graphical
method bisection Method. Secant Method, Regula-falsi Method, Newton Raphson Method,
Solution of a system of simultaneous lincar algebraic Equations Direct method: Gauss
climination Method, Gauss Jordan method, lterative methods Jacobi Iterative Method, Gauss
Seidel Iterative method.

UNIT = Il The Caleulus-of Finite Differences: Finite differences, Difference formula,
operators and relation between operators. Inverse Operator, Interpolation with €quabintervals:
- Newton's forward and backward interpolation formula. Interpolation with Unequal
intervals: - Lagrange’s interpolation Newton's difference formula, inverse interpolation.

UNIT IV Numerical Differentiation and Integration: - Numerical Differentiation Newton’s
forward and Backward difference interpolation formula) Maxima and Minima of a Tabulated
function,  Numerical Integration - Trapezoidol rule . simpson is (1/3)rd and (3/8)th rule,
Boole’s rule, weddle rule , Difference Equations -: Definition ,order and degree of a
difference equation, Lincar difference equations, Difference equations reducible to Linear
form simultancous difference equations with constant coefficicnts.

UNIT - V' Numerical solution of ordinary differential equation : v Taylor series method,
Euler’s method, Modified Euler method Runge’s method Runge Kutta method, numerical
method for solution of partial differential equations. General linear partial differential
cquation. Laplace equation and Poisson equation.

Books Recommended :

- JAIN & IYNGAR Numerical Mcthods for Scientific and Engineering Computations.
RAO G.S. Numerical Anlysis.

. Grewal B S Numerical Methods In Engineering and Science.

. Das K K Advance Engineering Methods.

. Rajaraman V Computer Oriented Numerical Methods

bl e S

Course Outcomes
Students will be able to

* Solve chemical engineering problems involving Linear and non-linear equations
* Solve ordinary and partial differential equations using programming languages like C and
softwares like MATLAB.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CHO04TPCO5 Inorganic Chemical technology [L:3, T:0,P:0]

Unit I : Sulfur and Sulfur Chemicals : Sulfur, Sulfuric acid, SCSA, DCDA processes,
Sodium thiosuifate, Alums.
Marine Chemical Industries : Common salt, Chemicals from sea bittern.

Unit II : Industrial Gases and Selected Inorganic Chemicals : Manufacture and use of
Hydrogen, Carbon dioxide, Acetylene, Oxygen, Nitrogen and inert gases, Inorganic
chemicals: Barium, boron, chromium, lithium, manganese.

Unit IIT : Fertilizers : Status of industry, Grading and classification of fertilizers, Raw
materials, Hydrogen production, Fixation of nitrogen, Synthesis, Ammonia based
fertilizers, Phosphoric acid, Phosphatic and other fertilizers: SSP, TSP, UAP, DAP and
nitro-phosphate, Potash fertilizers, NPK, Corrosion problems and Materials of
construction, Bio-fertilizers.

Unit IV : Soda Ashy: Manufacturing, Special materials of construction, Solvay and
modified Solvay process, Environmental consideration, 1
materials of construction.

Chlor Alkali Industry : Electrochemistey of brine electrolysis, Current efficiency,

Energy efficiency, Diaphragm cells, Mercury cells, Mercury pollution and cont
Caustic soda, Chlorine, Hydrochloric acid.d

construction .

Unit V: Cement, Glass and Refractory: Manufacturing, Environmental consideration,
Corvoson problrn, EGEIMGGFIg probA sl iateril o consirucion

Books Recommended:

1. R.N.Shreve & J. A. Brink, “Chemical Process Industries”

2. Chem Tech L, I1, I1], IV- IIT, Madras

3. Dryden Co. M. G. Rao and M. Sitting, “Outlines of Chemical Technology".

ara aea emas weiis mtan e swamis mmaats Sral raiesaia e MLessimer La csewesiimaes + wessisscaer

Course Qutcomes

Students will be able to
® describe sources and processes of manufacture of various industrially important chemicals
* Draw block diagrams/ process flow diagrams of the processes used for manufacture of
industrially important chemicals
* Explain and calculate economic aspects of Projects involved in manufacturing of chemicals

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CHO4TPCO6 Particle and Fluid Particle-Processing [L:3, T:0,P:0]

Pre-requisites :Fluid Mect
Objectives
Objective of this course is to introduce students to the numerous industrial operations dealing
with the particulate solids, their handling in various unit operations, and those in which
particle fluid interactions are important. The course addresses fundamentals of fluid-particle
mechanics, such as the notion of drag, and builds on those fundamentals to develop design
concepts for various industrial processes like packed bed operation, fluidized operations,
sedimentation, filtration, separation of solids and fluids. etc. Industrial epplications are
discussed. The course is concluded with an introduction to colloidal systems, soft materials
and nanoparticles. Applications of these novel systems are discussed.

Contents :

1. Introduction: Relevance of Huid and particle mechanics. and mechanical operations, in
chemical enginecring processes. [TL*0T)
Solid particle characterization: Particle size, shape and their distribution, Screen analysis,
standard screens; Relationship among shape factors and particie dimensions; Specific
surface area; Measurement of surface ares. [3L+1T]

3. Mixing and storage of Solids: Types of important mixers like kneaders, dispersers,
masticaters, roll mills, muller mixer, pug mixer, blender, serew mixer ete., mixing index;
Types of storage equipments, Bin, Silo, Hoper, ctc, [3LAITY

4. Transport of fluid-solid systems: mechanical conveying, pneumatic and hydraulic
conveying. [2L+1T]

5. Size reduction: Major equipment’s- Crushers, grinders. ulirafine grinders, laws of
communition, Close circait and open vircuit grinding. [BL+1T]

6. Mechanical separations: Industrial sceeenytheineapaeity.and effectiveness,  [2L+1T)

7. Sedimentation: Clutraition, Classification and sedimentation, Free Seuling, hindered
settling, How of solids through Suid, Stoke’s law, Richardson-Zuki equation, design of

2

settling tanks. [3L+1T]
8. Centrifugal separation, design of ¢yclones and hydrocyclones. [2L+1T]

9. Separation of sohds from fhuds: Introduetion, filter bags. venture serubber, electrostatic
precipitator, [2L+1T]
10. Filtration: cake filtration, Concepts, plate and frame filter, leaf filter, rotary drum filter,
ete. BL+IT)
1= Fluidization: Fluidized bed, minimum fluidization velocity, pressure drop etc. Types of

flwidization: Particulate fluidization, Bubbling fluidization, Appli of fluidi
[3L+1T]

12. Packed bed. Void fisction, superficial velocity, ¢l Ning. Ergun equation and its
derivation, Kozeny Carman equation, Darcy's law and penmeability. Blaine's apparatus.

BL+1T)
13. Introduction  to  nanoparticles:  Propertics, ¢l ization, synthesis  methods,
applications. PYE TR 0 K [3L+1T)
Total [331+127) R g(u: e
L L N et
PV o 1 N oaen 9
r— PR R p— \ o

Suggested Text Books
1. McCabe, W., Smith, J. and Harriott, P. Unit Operations of Chemical Engineering, &
edition., McGraw Hill.
2. Coulson and Richardson’s Chemical Engineering, Vol. 2, Butterworth-Heinemann, 5%
edition 2002.

Suggested References Books

1. Rhodes, M. 1., “Introduction to Particle Technology”, 2™ edition, John Wiley, Chichester
: New York, 2008.
Allen, T., “Powder Sampling and Particle Size Determination”, Elsevier, 2003,
Masuda, H., Higashitani, K., Yoshida, H., “Powder Technology Handbook”, CRC,
Taylor and Francis, 2006.
4. Vollath, D. Nanomaterials: An Introduction to Synthesis, Propertics and Applications,

2™ Ed,, Wiley, 2013.

W

Course Outcomes

Students will be able to

 Calculate drag force and terminal settling velocity for single particles

® Calculate pressure drop in fixed and fluidized beds

e Know the significance and usage of different particulate characterization parameters, and
equipment to estimate them

e Deseribe Size reduction energy requirements, estimate performance of equipment, selection
and sizing of equipment.

* Analyse filtration data and select systems based on requirements, estimate filtration area for
given requirements, understand filter aids and their usage

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)
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CHO4TPCO7 Process Instrumentation [L:3, T:0,P:0}

OUbjectives

Objective of the course is to introduce the basics of instrumentation and process control
:bm.vggb @ hands-on pracical expevience, Principles of operation of different measuning
fievlccs for temperature, level, pressure, flow, pH, humidity, density, and viscosity will be
introduced o impert knowiedge of transmitters, transducers, converters, control valves,
digital and analog components related to PLC, DCS, SCADA systems.

Contents :
1. Basics of control system components. signals and standards [BL+1T)
2. Prssire measwing st e BT
3 Lesel e B
4, [3Le1T)
5 evices [3L+1T]
6. Humidity, density, viscosity and pll measuring devices [3L+IT)
7 [BLA1T]
8. Llow control actuators: different types of valves [BL+IT]
9. Electzical and pneumatic signal conditioning and transmission [SL+2T]
11, [2L+1T]

Total [33L+12T)

Suggested Text Books

1. William C. Dunn, Fundamentals of Industrial Instrumentation and Process Control, Mc-
Graw Hill {2005).
2. SK Singh, Industrial Instrumentation and Control, 3 edition, McGraw-Hill (2008).
Suggested References Books
I. Seborg, D.E, Edgar. T.F., Mellichamp, D.A.“Process Dynamics and Control®, 2%
edition, John Wiley (2003).
2. Stephanopoulos, G."Chemical Process Control: An Introduction to Theory and
Practice”, Pearson Education (1984).

Course Outcomes
Students will be well-familiar with instrumentation and automation as relevant to modern
chemical plant operation.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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B.TECH. (FOUR YEAR) DEGREE COURSE. ( HEMICAL ENGINEERING

i

Subjeet Code Evaluation Scheme
S.No. | Periods
Subject Name Sessional Credits
I 1 P IA ESE TOTAL
0L CHOSTPCOS Heat Transfer . 3 ‘ 1 . L] 2 70 100 4
02, CHOSTPCOY Mass Transfer-1 3 | 0 ‘ 30 0 ‘ 100 4
03. | CHOSTPC1O ‘ Chemical Reaction Engineering-1 3 I { I 20 ‘ 70 L] ' 4
4. CHOSTPEIX ‘ 3 0 0 . 30 70 ‘ 1040 3
05, CHOSTOEIX ‘ 3 f 0 1] 70 . 10 3

= Constitution of India-Basic Features and Fundamental
06, | CHOSTMCH2 2 e A dialil SN 2 [0 |0 0 0 0 0
Principles |

1. CHOSPPCD6 Heat Transfer Lab ) (1] 3 30 20 S0 1.5
02, CHOSPPONT Mass Transfer-1 Lab (] 0 L 30 20 50 1.5
03, CHOSPPCOS Chemieal Reaction Engincering Luh (1} 0 3 30 20 50 1.5
Total 18 3 9 650 22.5
LA ~Internal Assessment ESE - End Semester Examination 2 Fotal Credits - 22.5
y &‘& )
Fotal Marks — 630 Fotal Periods £ week - 30 y, ) 2 0N
- , i &N &// \\r oo
s R : \
Detds? f V=T 1P \ = 4Ty
=2 (Tl z2alod(? AR

=

SCHOOL OF STUDIES OF ENGINEERING & FTECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAY A, BILASPUR (C.GG.)
(A Central University Established by the Central University Ordinance 2009, No. 3 of 2009)

CH INATION (1 \

B.TECH. (FOUR YEAR) DEGREE COURSE. CHEMICAI ENGINEERING

Subject Code Evaluation Scheme
Periods
<. No: ubject Name Sessional Credits
| I P IA ESE TOTAl
(. CHOGTPC1 Mass Transfer-1 3 1 0 30 70 100 4
02, CHOGTPC 12 Process Dy namics and Control 3 1 0 30 70 104 4
| | ! } i

03, CHOOTPCI3 Process Equipment Design-1 ¥ [ 0 30 0 100 4
04 CHO6TPE2X 3 0 0 30 70 100 3
0. | CHOGTPE3X 3 0 0 30 70 100 2

06 CHO6GTOE2X 3 0 0 30 70 100 3
0, CHOOPPCOY Process Dynamics and Control Lab 0 0 3 N | 20 0 1.5

(2. | CHOGPPCIO Mass Transfer-11 Lab 0 0 3 20 20 30 1.5
Fotal 18 3 ] 700 24

'\‘ _‘\"
IA — Internal Assessment Ve .\\é\\ ESE - End Semester Examination 80 Fotal Credits - 24
Fotal Marks — 700 -\ Fatal Periods / week - 27 %, r’\@ 5 |
— AN ™
) \ R B’l{\ g 5
A o r\ ) AYES \ oy [/ -‘“‘1

N | frord

S —T,01° T —
GOV 27rh g Q\\)
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SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Established by the Central University Ordinance 2009, No. 3 of 2009)

List of Professional Elective Courses (Fifth and Sixth semester)

S.No., Semester Course No. Subjects
01 CHOSTE Enginecring Materials
0 : CHO if Technology
( CHOSTPET log
| ( &1 P} Inee
03 Vi CHU6TPE22 Fundamenta ical | rn
(6 CHOGTPES] Fertili lino
07 CHOGTPES2 Fuel Combustion Eneray Pechnology
List of Open Elective Courses (Fifth and Sixth semester)
S.No. Semester Course No. Subjeets
(1 CHOATOETT lwidization Lagingering
02 CHOSTOEI2 Financial Man
03, \ CHOSTOET3 Managenal Jiconos
04 CHOSTOE Financial Accounting ang
| N 03 CHoaTOF Process Uil
J /
@ 06 CHOGTOED2 Enterprise
Y SRl o7 Vi ( 61QE23 Management into
weo ‘
O 08 1 CHOO6TO24 Siy Sig
/ Vi AT

3 3 T ~ W x,uﬁ‘\f..—~ o5
N \’ Y 57 i\\-ri\ﬁf o gl
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B.Tech. V Semester

CHO5TPCO8 Heat Transfer [L:3, T:1, P:0]
Obijectives
1. To provide a fundamental understanding of heat transfer in the mode of conduction, convection and
radiation.

2. To understand the fundamental laws and their correlation.
3. To understand basic knowledge of various heat transfer equipments.

Contents:
Unit-1: Introduction to three modes of heat transfer, Derivation of heat balance equation- Steady one
dimensional solution for conduction heat transfer in Cartesian, cylindrical and spherical geometry, concept
of conduction and film resistances, critical insulation thickness, lumped system approximation and Biot
number, approximate solution to unsteady conduction heat transfer by the use of Heissler charts.

Unit-11: Heat convection, boundary layers, Forced convection, Natural convection, Dimensionless
parameters for forced and free convection heat transfer, Correlations for forced and free convection,
Approximate solutions to laminar boundary layer equations (momentum and energy), Estimating heat
transfer rates in laminar and turbulent flow situations using appropriate correlations for free and forced
convection.

Unit-111: Interaction of radiation with materials, definitions of radiative properties, Stefan Boltzmann’s law,
black and gray body radiation, Calculation of radiation heat transfer between surfaces using radiative
properties, view factors and the radiosity method.

Unit-V: Heat Transfer with phase change: Evaporation- Types of evaporators and fields of their applications,
Single and multiple effect evaporators: their design and operation, VVapour recompression, Heat transfer from
condensing vapours, Heat transfer to boiling liquids. Boiling and Condensation heat transfer, Pool boiling
curve

Suggested Text Books :

1. Fundamentals of Momentum, Heat and Mass Transfer by J. R. Welty, C. E. Wicks, R. E. Wilson and G.
L. Rorrer, John Wiley & Sons.

2. Unit Operations of Chemical Engineering by W. L. McCabe, J. C. Smith and P. Harriot, McGraw Hill
Education.

3. Heat Transfer by J. P. Holman, S. Bhattacharya, McGraw Hill Education.

4. Process Heat Transfer by D. Q. Kern, Tata McGraw-Hill Publishing Company Limited.

Course Outcome:
Students would be able to
1. Analyze the steady state and unsteady state heat transfer by conduction.
2. Calculate heat transfer coefficients for forced and natural convection.
3. Explain and Calculate the heat transfer by radiation.
4. Design and analyze the double pipe and shell and tube heat exchanger performance for co-current and
counter-current flows.
5. Explain the concepts of heat transfer with phase change.
S S S S o

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CHO5TPCO09 Mass Transfer-I [L:3, T:1, P:0]
Obijectives

1. To provide the understanding of mass transfer operations and equipments.
2. To impart the understanding of separation processes such as diffusion, distillation and
absorption.

Contents:
Unit-1: Constitutive laws of diffusion; unsteady state diffusion, molecular diffusion in
gases and liquids, Diffusion velocities, Convective mass transfer, interphase mass transfer
and mass transfer coefficients, mass transfer correlations.

Unit-11: Phase Equilibria: Vapor-liquid equilibrium curves and boiling point diagram,
Volatility, Solubility of gases, Enthalpy-concentration diagrams. Equilibrium Stage
Operations Principles, Determination of number of ideal stages for two-component
systems by graphical and absorption factor methods.

Unit-111: Flash distillation, differential distillation, steam distillation, Azeotropic
distillation and Extractive distillation, Continuous distillation with rectification, Reflux
ratio, Minimum reflux ratio, calculation of number of plats — Lewis sorel method, McCabe
Thiele method.

Unit-1V: Fenske equation, Optimum reflux ratio, Analysis of fractionating column by
enthalpy concentration diagram method, Plate efficiencies, Packed Column, Height
Equivalent to Theoretical Plate.

Unit-V: Gas Absorption: Design of packed towers, Principles of absorption, Rate of
absorption, Two film theory, Overall coefficients, HTU method, Interrelation between heat
transfer, momentum transfer and mass transfer.

Suggested Text Books :

1. Principles of Mass Transfer and Separation Processes by B. K. Dutta, PHI Learning
Private Limited.

2. Mass Transfer Operations by R. E. Treybal, McGraw Hill.

3. Diffusion - Mass Transfer in Fluid Systems by E.L. Cussler, Cambridge University
Press.

4. Principles of Unit Operations by A. S. Foust, A. L. Wenzel, C. W. Clump, L. Maus and
L. B. Anderson, John Wiley & Sons.

Course Outcome:
Students would be able to
1. Identify the concepts of phase equilibrium in mass transfer related problems.
2. Solve problems related to distillation, diffusion and absorption and mass transfer
equipment.
3. Design plate /packed column for mass transfer operations.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CHO5TPC10 Chemical Reaction Engineering- [L:3, T:1, P:0]

I
Obijectives

To impart the knowledge of the kinetics and thermodynamics of single and multiple
reaction and the effect of temperature and pressure on reaction systems.

Contents:
Unit-1: Kinetics of Homogeneous Reactions: Kinetics and thermodynamics of chemical
reactions, Kinetics of homogenous reactions rate theories, Analysis of rate equations.

Unit-11: Interpretation of Batch Reactor Data: Irreversible reactions, Total pressure
method of Kinetic studies, Analysis of complex rate equations, Complex reactions, Chain
reactions, Variable volume reactions, Rate constants and equilibrium.

Unit-111: Ideal Reactor for Single Reaction: Ideal batch reactors, Steady state mixed flow
reactor, Steady state plug flow reactor, Size comparison of single reactors, Multiple-reactor
system.

Unit-1V: Design for Multiple Reaction: Introduction to multiple reaction, Qualitative
treatment of product distribution and reactor size for parallel reactions, Reversible first
order reactions in series, Favourable contacting patterns for irreversible reactions in series
(First order &followed by first order).

Unit-V: Temperature and Pressure Effects: Single reaction, General graphical design
procedure, Optimum temperature progression, Heat effects- adiabatic and non-adiabatic
operations, van Heerden relationship.

Multiple reactions: Temperature and vessel size for maximum production.

Suggested Text Books :

1. Chemical Reaction Engineering by O. Levenspiel, John Wiley & Sons.

2. Elements of Chemical Reaction Engineering by H. S. Fogler, Prentice Hall.

3. Chemical and Catalytic Reaction Engineering by J. J. Carberry, Dover Publications.

4. Chemical Reactor Analysis and Design by G. F. Froment, K. B. Bischoff and J. D.
Wilde, Wiley.

Reference Book:
1. Reaction Kinetics for Chemical Engineers by S. M. Walas, Butterworths Publishers.

Course Outcome:
Students would be able to
1. Develop rate of reaction for homogeneous reactions.
2. Interpret batch reactor data and design ideal reactors for single and multiple reactions.
3. Describe different aspects of design for multiple reactions.
4. Explain the effect of temperature and pressure on reaction rate.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CHO6TPC11 Mass Transfer-11 [L:3, T:1, P:0]
Obijectives

4. To provide basic knowledge of fundamental mass transfer operations and mechanisms.
5. To understand the mass transfer in LLE, leaching, drying, crystallization, adsorption
and humidification operation.

Contents:
Unit-1: Humidification Operations: Definitions, Humidity chart and its use in
measurement of humidity and calculations of humidification operations, Adiabatic
humidification, Design of Cooling Towers.

Unit-11: Leaching: Equipment, Principles of leaching, Calculation of number of ideal
stages, Stage efficiency

Unit-111: Liquid- Liquid Extraction: Equipment, Principles of extraction, Panchon-Savorit
method, Counter-current extraction using reflux application of McCabe method, Extraction
in packed and spray column.

Unit-1V: Crystallization: Principles, yield of crystals, Super solubility curve, Crystal
growth, Equipment and application of principles to design.
Adsorption: Fixed bed absorbers, break through; lon-Exchange.

Unit-V: Drying: Equipment, Principles, Mechanism and theory of drying, Calculation of
drying time.

Suggested Text Books :

5. 1. Principles of Mass Transfer and Separation Processes by B. K. Dutta, PHI Learning
Private Limited.

6. Mass Transfer Operations by R. E. Treybal, McGraw Hill.

7. Diffusion - Mass Transfer in Fluid Systems by E.L. Cussler, Cambridge University
Press.

8. Principles of Unit Operations by A. S. Foust, A. L. Wenzel, C. W. Clump, L. Maus and
L. B. Anderson, John Wiley & Sons.

Course Outcome:
Students would be able to
1. Explain the basics of Mass Transfer and related laws.
2. ldentification of mechanisms of mass transfer, Formulation of rate equations.
3. Solve problems related to drying, leaching and crystallization.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CHO6TPC12 Process Dynamics and [L:3, T:1, P:0]

Control
Obijectives

1. To provide fundamental knowledge on process control strategies.
2. To impart knowledge on a theoretical analysis of open loop and closed loop systems.

Contents:
Unit-1: Process Control : Importance of process control in chemical plants and systems,
Various types of Control systems viz. open loop and closed loop control, feedback and feed
forward control, servo and regulator control; Importance of dynamic behaviour of
processes in process control, Physical and block diagram representation of control system,
Use of Laplace transformation in analysis of control systems.

Unit-11: Simple System Analysis: Laplace transformation and transfer function, Block
diagrams, Linearization, First and higher order systems, Interacting and non-interacting
systems, Distributed and lumped parameters systems, Dead time.

Unit-111: Linear Open Loop Systems: Response of first order, second order and higher
order systems, Linearization of non-linear systems, Transportation lag. Linear Closed Loop
Systems: Study of various control system and their components viz. controllers, final

control elements, Measuring instruments, Closed loop transfer functions, Transient

Unit-1V: Root Locus, Stability Criterion and Transient Response: Transient response
analysis form root locus, Application of root locus to control system, Routh stability
criterion.

Unit-V: Frequency RESponse Analysis:"Design of control'system by frequency response,
Closed loop response by frequency response, Frequency response technique: Phase margin
and gain margin, Bode stability criterion; Nyquyist stability criterion, Controller tuning:
Ziegler-Nichols method, Cohen-Coon method, Introduction to advanced controllers:
cascade control, feed forward control.

Suggested Text Books :
1. Process Systems Analysis and Control by D.R. Coughanowr and S. LeBlanc, McGraw-
Hill.
2. Process Dynamics and Control by D.E. Seborg, T.F. Edgar and D.A. Mellichamp, John
Wiley.
3. Chemical Process Control: An Introduction to Theory and Practice by G.
Stephanopoulos, Pearson Education.

Course Outcome:
Students would be able to
1. Evaluate dynamic behaviour of first and second order system.
2. Determine the process stability in Laplace domain.
3. Analyze open-loop systems and linear closed loop systems.
4. Develop working knowledge of control system by frequency response.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CHO6TPC13 Process Equipment Design-I [L:3, T:1, P:0]
Obijectives
To understand the chemical engineering principles applicable to mechanical process
design for various process equipment and standard codes for design of chemical plant
equipment.

Contents:

conical ends.

Suggested Text Books :

1. Introduction to Chemical Equipment Design (Mechanical Aspects) by B.C.
Bhattacharya, Chemical Engineering Education Development Center.

2. Process Equipment Design by L.E. Brownell and E.H. Young.

3. Design of Process Equipment Design by M.V. Joshi and V.V. Mahajan, MacMillan,
India

4. Chemical Engineering by J. M. Coulson and J. F. Richardson, Vol-I, MacMillan,
Newyork.

5. Process Equipment Design by S.D. Dawande, Dennet & Co.

Reference Books:
1. Perry's Chemical Engineers' Handbook by D. W. Green and R. H. Perry, McGraw
Hill Publication.
2. 1S Codes.

Course Outcome:
Students would be able to
1. Design pressure and storage vessels and their supports.
2. Evaluate the parameters of equipment design and important steps involved in design.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CHO6TPE21 Environmental Engineering [L:3, T:0, P:0]
Obijectives
To understand the significant issues of environmental pollution and their control
principles.
Contents:

Unit-1: Environmental Pollution and Its Effect: Environment and its components, Sources
and type of pollutants, General effects on man, animal, vegetation and property.

Unit-11:  Air Pollution :

analysis, Stack emission standards, Stack sampling and analysis, Meteorology and
dispersion of air pollutants, Atmospheric lapse rate and stability, Plume behaviour, Control
of gaseous and particulate pollutants from mobile and stationary sources.

Unit-111:  Water Pollution :

Domestic and industrial sources of waste water, Waste water sampling and anaIyS|s
methods as per BIS specifications, Physico-chemical and biological methods of waste
water treatment, Recovery of material from process effluents.

Unit-1V: Pollution Due to Hazardous Industrial Waste: Nature of hazardous waste
materials from various chemical and allied Industries, Methods of disposal, destruction and
reuse, Nuclear wastes and their management. Solid waste from commercial, domestic and
industrial sectors-composition and characterization, recycle, resource recovery and
disposal.

Unit-V: Environmental Pollution Management: Case studies of air and water pollution
control in chemical industries.

Suggested Text Books :
1. Environmental Pollution Control Engineering by C. S. Rao, New Age International Ltd.
2. Environmental Engineering by N. N. Basak, Tata McGraw-Hill Pub. Co. Ltd.
3. Essentials of Environmental Studies by K. Joseph and R. Nagendran, Pearson
Education (Singapore) Pvt. Ltd.

Course Outcome:
Students would be able to
1. Explain environmental pollution and its effect.
2. Describe methods of controlling of Water Pollution and Air Pollution.
3. Analyze the characteristics of hazardous industrial waste and its handling and
management.
4. Explain case studies of air and water pollution control in chemical industries.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CHO6TPE31 Fertilizer Technology [L:3, T:0, P:0]
Obijectives

To impart the understanding of essential knowledge of fertilizer industry which includes
production process, reaction and separation steps in a flow diagram for variety of
fertilizers.

Contents:
Unit-1: Chemical fertilizers and organic manures — types of chemical fertilizers. Role of
essential Elements in plant Growth, Macro elements and Micro elements, Development of
fertilizer industry; Fertilizer production and consumption in India; Nutrient contents of
fertilizers; Secondary nutrients; Feedstock and raw materials for nitrogenous, phosphatic
and potassic fertilizers.

Unit-11: Nitrogenous fertilizers- Methods of production, Characteristics, Specification and
storage of ammonium sulphate, ammonium nitrate and ammonium chloride and urea.

Unit-111: Phosphatic fertilizers Methods of production, Characteristics, Specification and
storage of single super phosphate, triple super phosphate.

Unit-1V: Potassic fertilizers- Methods of production, Characteristics, Specification and
storage of potassium chloride, potassium sulphate and potassium schoenite.

Unit-V: Complex and NPK fertilizers-Methods of production, Characteristics,
Specification and storage of Mono ammonium phosphate, Di-ammonium phosphate, Nitro
phosphates, Fertilizers and Environment.

Suggested Text Books :
1. Dryden’s Outlines of Chemical Technology by M. G. Rao and M. Sittig, East-West
Press.
2. Shreve’s Chemical Process Industries by G. T. Austin, Tata McGraw Hill
Publications.
3. Chemistry & Technology of Fertilizers by A.V. Slack, Interscience.
4. Chemical Technology by G.N. Pandey and S.D. Shukla, Vani Books Company.

Course Outcome:
Students would be able to
1. Explain reactions and unit operations steps in manufacturing of various fertilizers.
2. Explain characterization process and engineering problems in fertilizer industries.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CHO6TPE32 Fuel Combustion Energy [L:3, T:0, P:0]

Technology
Obijectives

To understand the basics of various types of solid, liquid and gaseous fuels, basic
principles of their combustion processes, its appliances, the fundamentals of the applied
sciences dealing with various types of conventional and non-conventional energy
resources.

Contents:

Unit-1: Solid Fuel : Classification of fuel, Origin, Composition, Characteristics and
analysis of coal washing & storage of coal, Physical & chemical processing of coal,
Various classification systems of coal briquetting, Carbonization, Gasification of coal.
Liquid fuels: Origin, composition, characteristics and classification of crude oil, crude oil
processing cracking and reforming, storage and handling of liquid fuel.

Gaseous fuel: Classification of gaseous fuel, Natural gas, Coal gas, Coke oven and blast
furnace gas, producer gas, water and Carburetted water gas

Unit-11: Fuel Combustion Calculation: Fundamentals of various combustion calculations
with numerical examples.

Unit-111: Combustion Process: General Principles of combustion, Flame, Draught, Limits
of In flammability, Types of combustion Process- Surface, Submerged, Pulsating, Slow
combustion.

Unit-1V: Energy Conservation: Energy consumption pattern in various sectors, various
ways of energy conservation in various process industries including petroleum.

Unit-V: Non — Conventional Energy Technologies : General principles with applications
and technology of Biomass Energy, Solar Energy, Geothermal Energy, Wind Energy,
Nuclear Energy, Hydal, Tidal and Ocean Energy.

Suggested Text Books :
1. Elements of Fuel Combustion & Energy Engineering by S.N. Saha, Dhanpat Rai
Publication Co. Pvt. Ltd. New Delhi.
2. Fuels and Combustion by S. Sarkar, Orient Longman, Hyderabad.

Course Outcome:

Students would be able to

1. Analyze solid, liquid, gaseous fuels and their characterization.

2. Compute fuel combustion calculation in industries with recommendation of better
combustion processes in relation to better efficiency and pollution control
technologies.

Study and recommend the various energy conservation routes in various industries.
4. Study and recommend the alternative sources of energies including the renewable
energies in view of energy conservation to utilize them effectively.

w

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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LIST OF PROFESSIONAL ELECTIVES OFFERD BY DEPARTMENT OF CHEMICAL ENGINEERING
FOR VII and VIII SEMESTER

l Semester Subject Code (PE) Subject

| 3 CH7TPEAL Petroleum ;lcﬁncry Engineering o
Vil CH7TPE42 Polymer Technology - I

‘ CH7TPE43 Design and Development af Catalyst
s Tlri;ljl:iri.‘»l Petrochemical Technology

‘ VI CH8TPES2 | Polymer Techﬁolugy -1 : S i

! CHSTPES2 Membrane Separation l‘ruco.;.:';ti

PE - Professional Elective
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LIST OF OPEN ELECTIVES OFFERD FOR VII and VIII SEMESTER

) o

Semester | Subject Code (OF) Subjeet |
T TS TR 1
CH7TOE31 | Transport Phenomena
VI — : —— - —_——
CHTTOE32 Water Conservation and Management ‘
CHS T ()L41 Optimization Technigues |
VIII (‘HR’TOFJZ Pracess Modeling & Simulation

CH8TOE43 Renewable Energy

OE- Open Elective

Note: In addition to the open elective courses, as prescribed abave, the students are free to opt for any other subject
of same credit from inter/intra school duly approved by the Board of Studies of the respective departments,
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B.Tech. VII Semester

CH7TPC13 : Process Equipment Design-11(310)

The candidates will be allowed to use the following reference book in the examination hall :

1. Hand book of Chemical Engineering |. H. Perry
2. Tubular Heat Exchange Manufacture Assoclation Manual
3. 151 Codes.

Candidates have to bring their own copies of the above books and they will be not supplied
by the university or the examination centers.

Text Books

1. Process Heat Transfer by D. Q. Kern

2. HeatTransmission by McAdams

3. Unit Operations of Chemical Engineering by McCabe Warren, L Smith Julian and Harriot
Peter, Fifth Edition, McGraw Hill Inc.

4. Chemical Engineering by J. M. Coulson and Richardson, Volume- I

Course Outcomes

Students should be able to design, calculate size /power/internals, etc required for all the
process equipment in the PFD together with necessary instrumentation, safety aspects.
Students should be able to calculate costs of equipment, Students should be able to perform

a techno economic feasibility of the selected process.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CH7TPC14 : Chemical Reaction Engineering -11(310)

Unit-I: Basics of Non-ldeal Flow : Exit Age Distribution of Fluid, RTD, Conversion in Non-
ideal Flow Reactors, Models for Non-ideal Flow- Dispersion Model, Chemical Reaction and
Dispersion, Tank in Series Model.

Unit-11 : Mixing of Fluids : Self Mixing of Single Fluid- Degree of Segregatien, Early and Late
Mixing, Mixing of Two Miscible Fluids.

Unit-11l : Fluid Particle Reactions : Un-Reacted Core Model: Diffusion Through Gas Film
Control, Diffusion Through Ash Layer Control, Chemical Reaction Control, Rate of Reaction
for Shrinking Spherical Particles, Determination of Rate Controlling Step.

Unit-IV : Fluid - Fluid Reactions : Kizetic Regunes for Mass Transfer and Reaction, Rate
Equations for Various Regimes, Film Conversion Parameter, Application to Design, Reactive
and Extractive Reactions,

Unit V: Catalysis : Heterogeneous Cataiysts, General Characteristics, Adsarption en Solid
Surface, Physical Properties of Catalysts, Preparation of Catalyst, Steps in Catalytic Reaction.

Text Books :

1. Chemical Engineering Kinetics. J.M. Smith.

2, Chemical Reaction Engineering. Octave Levenspiel.

3. Chemical Reaction Engineering. H.Scott Fogler.

4. Principles of Reaction Engineering, Central Techno Publications, S.D.Dawande,
5. Chemical Engineering. Volume IV. Coulson and Richardson

Course OQutcomes

Students would be able to (a) explain the concepts of reactor design and reaction kinetics;

(b) interpret reactor data; (c¢) identify ideal reactors and explain various aspects of design

for single reactions; (d) explain various aspects of design for multiple reactions, () analyze

effects of temperature and pressure on conversion.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CH7TPC15 : New Separation Processes (210)

Unit I : Overview of Separation Processes: Basic Concepts of Separation Processes,
PhysicosChemical Properties and Other Factors Controiling Separation, Limitations of
Conventional Separation Processes and New Separation Processes, Equilibrium and Rate
Governed Separation Processes and their Characteristics.

Unit I : Membrane Based Separation Processes: Principie of Membrane Separations
Process, Advantages and Disadvantages, Classification, Membrane Materials, General
Methods of Preparation and Characterization of Membranes, Membrane Modules
Concentration Polarization.

y

Unit IIF : Parous Membrane Based Processes: Reverse Osmosis, Ultrafiltration,
Microfiltration, Nano-filtration, Dialysis, lon-Selective Membranes and Electro-dialysis
Industrial Applications of Porous Membrane Based Pracesses.

.

Unit IV : Non-Porous Membrane Based Processes: Gas separation, Pervaporation, Liquid
Membranes and their Industrial Applications, Medical Applications of Membranes,
Miscellaneous Membrane Processes, Membrane Distillation, Membrane Reactors.

Unit V: Other Non-Conventional Separation Processes: Foam and Bubble Fractionation,
Pressure and Temperature Swing Adsorption, Cloud Point Extraction, Centrifugal Separation
Processes, Super Critical Fluid Extraction.

Text Books:

1. Separation Process Principles by | D Seader and E | Henley John Wiley & Sons, Inc.

2. Separation Processes by C ] King, McGraw-Hill, Inc.

3. Membrane Separation Processes by K. Nath, PHI, New Delhi.

4. Membrane Technology and Applications by R W Baker, John Wiley and Sons, Ltd, UK.
5. Handbook of Industrial Membrane Technology by M.C. Porter, Crest Publishing House.

Course Outcomes

Explain membrane processes in terms of the membrane, feed, sweep, retentate, permeate,
and solute membrane interactions. Distinguish among microfiltration, ultrafiltration, Nano
filtration, virus filtration, sterile filtration, filter-aid filtration, and reverse osmosis in terms
of average pore size. Explain common idealized flow patterns in membrane modules.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CH7TPE41: Petroleum Refinery Engineering (310)

Unit I : Petroleum Crude and Refining : Origin, Formation & Occurrence of Petroleum
Crude, Exploration, Drilling and Processing, Reserve and Deposit of World, Indian Petroleum
Refinery, Compositions, Classification & Physical Properties of Petroteum Crude.

Unit I1: Physical Properties and Testing Methods of Petroleum Products : Evaluation of
Petroleum, Physco-Chemicai Properties of Various Petroleum Products as Per APl / ASTM /
BIS Specifications.

Unit 11l : Crude Processing : Pre-Treatment of Crude, Heating Techniques of Crude, Types
of Distillation Celumns & their Efficiencles, Atmospheric and Vacuum Distiliaton of Crude,
Biending of Gasoline.

Unit IV : Chemical Treatment & Refining Operation : Chemical Treatment of Petroleum
Products, Caustic Snda Treatment, Treatment With H2801 & Hz, Marcaptan Removal &
Oxidation Process; Sulphur-Removal From Petroleum Products - Doctor's Treatment, Hydro
De-Sulphurization, Dewaxing and Refining of Lubricating Oils.

Unit V : Cracking & Reforming Operation : Visbreaking Thermal Cracking, Catalytic
Cracking, Hydrocracking, Catalytic Reforming, Alkylation, Isomerization and Polymerization,
Naphtha Cracking, Delayed Coking & Fluidized Coking.

Text Books :

1. Petroleum Refinery Engineering by W.L. Nelson

2, Petroleum Refining by Gary and Handwarke, Marcel Dekker

3. Petroleum Refining & Petrochemicals by N.K. Sinha, Umesh Publications New Delhf,

4. Petroleum Refining Technology by LD. Mall, CBS Publishers & Distributors Pvt. Ltd. New
Dethi.

Course Qutcomes

Students would be able to (a) explain petroleum refining and thermal cracking processes;
(b) detail catalytic cracking and catalytic reforming processes; (c) produce fuels such as
aviation gasoline, motor fuel, kerosene, jet fuel; (d) manufacture lubricating oil; (e) store

B.Tech. VIII Semester

and transport petroleum products.

CHBTPC16: Process Equipment Design- I (310)

5 Mass Transfer Equipmmf

Text Books:

1, Hand Book of Chemical Engineering J. H. Pery
2. Coulson & Richardson Volume-VI

3. Mass Transfer by R. Treybal

4.1 Codes

Candidates have to bring their own copies of ISI Code book and they will be not be supplied
by the university or the examination centers

Course Outcomes

Upon completion of this course, the students will be able to: (a) design mass transfer

equipment’s for chemical process.; (b) prepare drawing for chemical process equipment’s.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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ntt Chart.

Text Books :

1. Plant Design & Economics for chemical Engineers by M.S. Peters & K. D. Timmerhaus,

2. Projects: Planning. Analysis, Selection, Financing, Implementation and Review by
Prasanna Chandra.

3. Project Engineering of Process Plants by H. F. Rase

4. Pilot Plants and Models and Scale up Methods in Chemical Engineering by R. E.
Johnston.

Course Outcomes

Upon completion of this course, the students will be able to: (a) select a site for the .project
from given alternatives, (b) calculate working capital requirement for a given project, (c)
calculate cost of equipment used in a plant total project cost, (d) calculate cash flow from a
given project, () understand the break-even analysis; (f) f:alt{u]ate depreciation; (g) list out
various milestones related to project concept to commissioning.

N

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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CHB8TPES 1: Petrochemical Technology (31 0)

Unit I: Survey of Petrochemical Industries : Petrochemical Industries in fndia, Plastic and
Synthetic Fiber Industries, Preduct of Petroleum [ndustries, Feed Stocks tor Petrochemical
Production, Purification and Separation of Feed Stocks, Chemicals from Methane,

Unit 11 : Chemicals From C: Hydrocarbons : Chemicals from Ethane, Ethylene and
Acetylene, Naphthz Cracking and Reforming, Hydrogen from Reforming of Hydrocarbons.

Unit If1 : Chemicals From Cs, Cs and Higher Fractions : Chemicals from Propane,
Propylene, Butanes, Butylene etc. Production of Synthesis Gases from Higher Fractions.
Carbon Cempound, Dehydrogenation of Hydrocarbon and Higher Paraffins.

Unit IV : Polymers of Olefins : Polymers and their Properties, Polymers from Olefins-
Polyethylene (HDPE, LDPE}, Polvpropylens, Vinyl Polymers. Production of BTX, Benzene
Derivatives, Products from Toluene, Oxidation Products of Toluene, Synthetic Fibers and
their Production.

Unit V: Synthetic Rubber, Plastics and Detergents : Synthetic Rubber and its Production,
Classifications of Plastics, Different types of Resin and their Production, ABS Plastics, Paly
Carbonates (PC), Poly Urethanes, Polyamides, Polystyrene, Synthetic Detergents and their
Production, Petroleum Coke and Carbon Black.

Text Books :
1. Modern Petroleum Technology by G.D. Hobson and W Pow.
2. A Textbook on Petrochemical Technology by Bhaskara Rao.

Course Outcomes

Upon completion of this course, the students will be able to: (a) select the appropriate
characterization parameters; (b) specify the properties of petroleum products; (¢) attain
knowledge of various separation & conversion processes involved in petroleum refining;
(d) attain knowledge of manufacturing of various petrochemical products.

CH8TPES3: Membrane Separation Processes (31 0)

Intreduction to Membrane Separation Process, Principle of Membrane Separation, Physical
and Chemical Properties of Membranes; Classification, Driving Forces in Membrane
Separation Processes, Advantages and Limitations of Membrane Processes, Membrane
Types, Materials, Preparation and Characterization, Various Methods of Membrane
Manufacture, Structure and Function of Symmetric and Asymmetric Membranes, Membrane
Modules, Module Cascading, Chemical Potential and Osmosis, Retention and Permeability
and its Estimation, Salt Rejection, Concentration Polarization and Membrane Fouling,
Concept of Zeta Potential, Major Application Areas of Membrane, Various Membrane
Processes, Design, Operation, Maintenance and Industrial Applications of Membrane Based
Processes.

Text Books :

L. Separation Process Principles by J. D. Seader, Ernest J. Henley, Witey

Separation Process Engineering by Phillip C. Wankat, PHI

Membrane Technology and Applications by R W Baker, John Wiley 2nd Sons, Ltd, UK.
Membrane Separation Processes by K. Nath, PHI, New Delhi

it T

Reference :

1. Webcourse (NPTEL) Novel Separation Processes by Prof. Sirshendu De, NT
Kharagpur

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)
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CHB8TOE41 : Optimization Techniques (310)

System Analysis and Modeling : Intreduction to Systems Analysis and Modeling with
Rel Wi
Multiplier Method.

Method, Polymamia
Method, Dig

n
Li | Two
ethod, Duality, Dual Simplex Method,
Geo ¢e of
Difficulty Equal to Zero and One, with and without Constraints.

Dynamic Pro
Multistage Problems

Text Books :

1. Optimization Theory and Practice by Beveridge and Schecheter

2. Optimization Technigues for chemical Engineers by AsgharHussain
3. Optimization by S.8. Rao
4. Linear Programming by Hadley

Course Outcomes

Upon completion of this course, the students will be able to: (a) formulate the objective
functions for constrained and unconstrained optimization problems; (b) use different
optimization strategies; (c) Soblve problems using non-traditional optimization techniques;
(d) use of different optimization techniques for problem solving.

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)
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CH8TOE42: Process Modeling & Simulation (310)

Introduction : Uses of Matlematical Madels, Scope of Coverage, Principles of Formulations.
Mathematical Modeling in Chemical Reaction Engineering: (STR, PFR, Batch Reactor,
Semibateh Reactor, Series of Isothermal CSTR. Constant Hold-Up CSTR’s, CSTR's with
Variable Hold Ups, Gas Phase Pressurized CSTR, Non Isothermal CSTR, Bloreactor, Trikle Bed
Reactor.

Mathematical Modeling in Mass Transfer : ldeai Binary Distiliation. Column, Multi-
Component Non-ideal Distillation Colum;, Batch Distillation with Hold Up, Sieam
Distillation, Multi-Solute Bateh Liquid=Liquid Extraction; Continuots Extraction, Multistage
Countercurrent Extraction, Plug Flow Type Liquid- Liquid Extraction, Reactor with Mass
Transfer, Absorption, Adsorption.

Mathematical Modeling in Heat Transfer : Two Heated Tanks, Single Component
Vaporizer, Double Pipe Heat Exchanger, Shell and Tube Heat Exchanger, Multicomponent
Flash Drum, Cooling Towers.

Mathematical Medeling of Other Chemical Processes: Interacting and Non-Interacting
Systems with and without Heaters, Isothermal Hydraulic System, Forward and Backward
Feed Triple Effect Evaparator.

Text Books :

1. Process Modeling, Simulation and Control for Chemical Engineers by W. L. Luyben,
McGraw Hill, 1990.

2. Process Plant Simulation by B. V. Babuy, Oxford University Press, 2004.

3. Optimisation Techniques for Chemical Engineers by A. Hussain and K. Gangaiah,
Macmillan, 2001.

4. Process Control: Modeling, Design and Simulation by B. W. Bequette. Prentice-Hall
India, 2006.

5. Elements of Chemical Reaction Engineering by Fogler, Prentice Hall of India.

e o

Course Outcomes

Students would be able to (a) explain detail importance of ODE and PDE: (b) develop mn(lf.‘!
equations for the given system; (c) solve structural, thermal, fluid ﬂow pr()hl‘cm's; (d)
demonstrate the model solving ability for various processes/unit operations; (e)
demonstrate the ability to use a process simulation.

i i iteria - I (1.1.3
Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - I ( )



Highlight

Highlight

Highlight

Highlight

Highlight

Highlight


TS gRIe feafdene=

Mﬂﬁaﬁmﬁmmv 263 dirier s 3 )

P, ReTEgR - 495009 (wr)

Guru Ghasidas Vishwavidyalaya
(A Central University Esteblished by the Central UniversitiesAct 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

INSTITUTE OF TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)

(A Central University Establiched by Central University Ordinance 2000, No 3 of 2000)

SCHEME FOR EXAMINATIONS

M.Tech. [TWO YEARS POST GRADUATE COURSE|, CHEMICAL ENGINEERING

FIRST YEAR FIRST SEMESTER
Course No. Period Evaluation Scheme
5. No. Subject crangs Sub. Credits
Theory fweek | 1A | ESE
= Total
01, CHPC1101 | Advanced Heat Transfer 3 40 60 100 3
02. CHPG1102 | Chemical Reactor Design 3 40 60 loo 3
3. CHPG1103 | Fluidization Engineering 3 40 [+11) loo 3
04, CHPC1104 | Process Optimization 3 40 60 100 E]
03. CHPG1103 | Elective -1 3 40 6o 100 3
Practical
06. CHPC1106 | Chemical Engineering Computational Lab | 3 | 50 | - 50 2
Taotal 350 17
IA- Internal Assessment ESE- End Semester Examination
Total Marks - 550 Total Credits - 17

INSTITUTE OF TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Centml University Established by Central University Ordivance 2009, No 3 of 2005)
SCHEME FOR EXAMINATIONS

M.Tech. [TWO YEARS POST GRADUATE COURSE), CHEMICAL ENGINEERING

FIRST YEAR SECOND SEMESTER
Course No. : Evaliation Scheme
5. No. Subject Fexiids Sub Credits
Theory fweek A ESE :
z Total
o1, CHPG1201 | Advanced Fluid Mechanics 3 20 G0 100 3
02. | cHPGL1202 |Advanced Mass Transfer 3 40 | 60 | 100 3
3. CHPGL203 | Industrial Poliution Control Technologies 3 40 [=11] 100 3
04, CHPG1204 | Desiga and Development of Catalyst 3 40 60 100 3
03, CHPG1205 | Elective—-1II 3 40 60 100 3
Practical
06. CHPG1206 | Project 3 30 = 30 2z
o7. CHPG1207 | General Seminar 2 30 -- 50 1
Total ooo 18
IA- Internal Assessment ESE- End Semester Examination
Total Marks - 600 Total Credits - 18

Courses Focus on Employability/Entrepreneurship/Skill Development
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Elective — I (CHPG1105)

1. Operations Research & Management

-

. Advanced Wastewater Treatment Technelogy
. Numerical Methods for Chemical Engineering
. Chemical Process Modeling

Membrane Separation Processes

L I

Elective — II (CHPG1205)

. Safety Hazards & Risk Analysis
Advanced Process Control

. Steady State Process Simulation

de a pd e

. Process Intensification

CHPG1101 : Advanced Heat Transfer

General equation of heat conduction, Transient heat Conduction numerical and
analytical methods for the solution of transient heat conduction problems, Critical
radius and optimum thickness of insulation. Free convective heat transfer under
different situation and application of dimensional analysis to estimate the
convective heat transter coefficients. Heat transfer factor Reynolds No. Plot, Analogy
equation for heat momentum transter. Boiling heat transfer with particular
reference to Nucleate and film boiling and estimation of boiling heat transfer
coetficient. Heat transfer from condensing vapors. Nusselt equation for film type
condensation of vapors over vertical surfaces and inclined tubes. View factors and
emmisivity factors for different situation. Radiation shield and radiation error in

pyrometry. Combined conduction, convection and radiation heat transter.

Texts/References
» Hallman ]. P, Heat Transfer Operation, McGRAW-Hill
» R.CSachdeva Fundamentals of Engineering Heat & Mass Transfer,

* Bird, R. B, Steward, W.E. and Lightfoot E N.,, Transport Phenomena, Second
edition, John Wiley and sons,

s Deen W. M. Analysis of Transport phenomena, Oxford University Press, 1998.
s Slattery]. C,, Momentum Heat and Mass Transfer, Krieger Publishing, 1981

Course Outcome:
After learning the course, the students will be able to :
¢ To design and analyze the performance of heat exchangers and evaporators
e To Analyze the various analytical and numerical heat transfer problem.
« Understand the basic concepts of phase change and their coefficient, impact on

heat transfer

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CHPG1102 : Chemical Reactor Design

Review of Design of ideal isothermal homogeneous reactor for single and multiple
reactions, RTD of Ideal reactor, interpretation of RTD data, Flow models for non
ideal reactors, dispersion model, N tanks in series, multi parameter model,
diagnosing the ills of reactor , influence of RTD and micro mixing on conversion.
Adiabatic and nen adiabatic operations in batch and flow reactors, optimal
temperature in progression. Hot spot in tubular reactor auto thermal operation and
steady state multiple steady state introduction to bifurcation theory Catalytic
reactors, effectiveness factor, selectivity, catalyst deactivation, Design of

heterogeneous catalytic reactors.

Text/References

e James | Carberry: Chemical and catalytic reaction engineering McGraw Hill
+ | M Smith * Chemical Engineering Kineties”, McHill
# 0. Levenspiel, ” Chemical Reaction Engineering”, Wiley Eastern, 2nd ed. 1972

+ Frinebt G. F. Bischoff K. B; “ Chemical Reactor Analyzer and design” John
Wiley & Sons

+ H.S. Foggler; Elements of Chemical Reaction Engineering

Course OQutcomes :

At the end of the course, the student will be able to:

1. Understand the Adiabatic and non-adiabatic operations in batch and flow

reactors,

2. Understand the reactor design involving Catalytic reactors, effectiveness factor,

selectivity, catalyst deactivation,
3. Understand the design of heterogeneous catalytic reactors.

CHPG1103 : Fluidization Engineeri

Phenomenon of Fluidization, Industrial applications of fluidized beds, Gross
behavior of fluidized beds-Minimum fluidizing velocity and pressure drops; Voidage,
Transport disengaging height; Bubbles in dense beds-Davidson Model, stream of
bubbles, Bubbling bed models, Emulsion phase, Turn-over rate of solids, Residence
Time Distribution of Solids, Diffusion model of solids movement, Interchange
coefficient of solid into and out of wake; Flow Pattern of Gas through fluidized beds,
diffusion model for gas flow; two region maodels, evaluation of interchange
coefficients, Mass and heat transfer between fluids and solid- from bubbling bed
models; Catalytic conversion from bubbling bed model; contacting efficiency;
application to successive reactions; Theories and bed wall heat transfer; comparison
of theories; Entrainment and elutriation, Circulation rates of solids, flow of high and
low bulk density mixtures; Design for catalytic reactors; Design for non catalytic

gas-solid reactors.

Text/References
¢ D Kuinl and O Levenpiel, Fluidization Engineering, John Wiley, 1969
s |. F. Davidson and D. Harrison, Fluidization, Academic Press 1971.

e F.A Zenz and D. F. Othmer, Fluidization and Fluid Particles Systems, Reinhold
Publishing, 1960

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)
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Course OQutcomes:

At the end of the course, the student will be able to:
e Performing and understanding the behavior fluidization in fluidized bed
e Evaluate the characterization of particles and power consumption in fluidization
regimes
« Understanding the applicability of the fluidized beds in (hvmlﬂg.\l industries
r o~ =X N\

A ~

L e

a ! (

The Physical Properties of Fluids, Newtonian and Non Newtonian and non viscous
fluid, Kinematics of the Flow Field: Specification of the flow field, Continuity
Equation in Cartesian, Cylindrical and Spherical coordinates, Derivation of general
momentum equation for Newtonian fluid in Cartesian coordinates, Euler's
Equations principles of rotational and irrotational flow, velocity potential,
Bernoulli's Equation, Laplace equations, stream function, vorticity, Cauchy Rieman
Equation, Analytical solution for simple two dimensional irrotational fluid flows:
flow along to inclined plates. Stokes law of viscosity, Nevier-Stokes equation,
creeping flow around a solid sphere, expression for total drag, turbulent flow:
transition to turbulence, Prandtl’'s mixing length, turbulence models. Boundary laver
on immersed bodics, two dimensional boundary layer equation, laminar boundary
layer on flat plat [Blasius Exact solution), Von-Krmann's Integral momentum
erquation, houndary layer separation flow and pressure drag, flow of compressihle
fluids, thermodynamics considerations, continuity and momentum equation for one

dimensional compressible flow.

Text/References
e Bird, R. B., Steward, W.E. and Lightfoot E N., Transport Phenomena, Second
edition,

« R W. Fox, AT McDonald, P] Pritchard; Introduction ta Fluid Mechanics,
John Welly 6 Edition.

* |.G.Knudsan, D.L. Katz; Fluid Dynamics & Heat Transfer, McGraw Hills

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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Qualitative behavior of the vapour-liquid equilibria (VLE). Simple models for
vapour--liguid equilibria: Raoult’s and Henry's laws. Dew point and bubble point
calculations. VLE by modified Raoult's law and K-value correlations. Flash
calculations.

Ternary and multicomponent system, fractionation. Theories and design, No.
of plates, Lewis Sorel's method, minimum reflux ratio, Underwood’s equation,
Colburn's equation.

Unsteady state mass transter, multicomponent Gas-Phase systems, effective
ditfusivity, Maxwell's law, Regular and Random surface renewal, Harriot Model,
Danckwerts model.

Mass Transfer across a phase boundary - the film-penetration theory, other
theories of mass transter.  Interfacial turbulence, Mass Transfer coefficient,
Applications of theories of interphase transfer. Mass Transter and chemical reaction
- steady state and unsteady state

Momentum, heat and mass transfer, molecular diffusion, Eddy diffusion,
mixing length and eddy kinematics viscosity, averview of all separation processes
including adsorption

Universal velocity profile - The laminar sub-layer, the buffer layver, Reynolds

analogy, Taylor - Prandtl Modifications.

Text / References:
* |.D. Seader, Ernest |. Henley ; Chemical Engineering Principles.

s |.M. coulson & |.F. Richardson; Chemical Engineering.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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Brief review of industrial, municipal and natural Pollution sources, dynamics of
pollutants from point, non-point, line and area sources; Generation, transport and

decay of air pollutants; Sampling and monitoring methods.

Strategies and methods for removal of gaseous pollutants and particulates from
process exhaust streams; Air pollution abatement technology; Detail design of
particulates and gaseous emission control_equipment; Air pollution indices; Air
pollution survey; Costs of air pollution control, Air Pollution legislation and

regulations.
Case studies of a few industrial pollution control system

Waste water characteristics. Wastewater treatment objectives, methods and
implementation considerations liquid hazardous waste treatment such as chemical,
biological, and thermal oxidation, carbon adsorption, ion exchange.

Design of facilities for physical and chemical treatment; Design of facilities for

treatment and disposal of sludge; Effluent disposal
Water pollution legislation and regulation
Text / References:
+ K B Schnelle & C. A. Brown, Air Pollution Control Technology Handbook, CRC

Press

+ H. S. Peavy, Donald R Rowe & George Tchobanoglous, Envol\ironment
engineering, McGraw-Hill

+ R K Trivedy & P K Goel, An Introduction to Air Pollution, Technoscience Pub.
* Dharmendra S. Sengar; Environmental Law, PHI

+ DrB.C, Arun Ku. Jain, Ashok Ku. Jain; Waste Water Engineering.

Course OQutcome :

After learning the course, the students will be able to:
1. Recognize the causes and effects of environmental pollution
2. Analyze the mechanism of proliferation of pollution
3. Develop methods for pollution abatement and waste minimization
4, Design treatment methods for gas, liquid and solid wastes

— - - .

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CHPG1204 : Design and Development of Catalysts

Structure of solid surtaces; Chemisorption and physiosorption; Thermodynamics
and kinetics of surface processes; Principles of heterogeneous catalysis;
Preparation, characterization and classification; Structure and activity; Lattice
imperfection; Geometric and electronic factors Prepartion and characterization of
catalysts.

Kinetics of heterogeneous reactions.

Physical, Chemical and mathematical description of catalyst deactivation;

e (. Poncelet, |. Martens, B. Delmon; Preparation of Catalyst VI : Scientific bases
for the preparation of Haterogeneous Catalysts; Elseveir

= Jolin Regalbulo; Calalysl Preparation : Science and Engineering; CRC Press

Course Qutcomes:
At the end of the course, the student will be able to:

1. To understand the concepts of homogenous and heterogeneous catalysis,
with specific examples.

2.To study reaction mechanisms and kinetics of homogenous and
heterogeneous catalytic reactions.

3. To familiarize with the characterization of catalysts

4. To understand the application and mechanisms of several types of catalysts
in chemical industry

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)
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Membrane Separation Processes

Principles, characteristic, and classification of membrane separation processes;
Membrane materials, structures, and preparation technigues; Membrane modules:
Plant configurations.

Membrane characterization: Pore size and pore distribution; Bubble point test;
Challenge test: Factors affecting retentivity, concentration polarization, gel
polarization, fouling, cleaning and regeneration of membranes.

Mechanisms of separation: Porous membranes, dense membranes, and liguid
membranes.

Membrane separation models: Irreversible thermodynamics; Capillary flow theory;
Solution diffusion model; Science and technology of microfiltration, reverse osmosis,
ultrafiltration, nanofiltration, dialysis and electrodialysis, pervaporation, liquid
membrane permeation, gas permeation.

Membrane reactors: Polymeric, ceramic, metal and bio-membrane:

e |.D.Seader, Ernest ]. Henley; Separation Process Principles.

» Phillip C. Wankat; Separation Process Engineering; PHI

Course outcome:-
Student would be able to

1. Understand the different membrane based separation process.
2. Characterize the membranes and their applications.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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