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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 : 2021-22

List of Courses Focus on Employability/ Entrepreneurship/Skill Development

CS201TES02 Computer Programming

CS201PES02 Computer Programming Lab

- ME202PES04 Workshop Technology And Manufacturing Practices
CH203TPC02 Fluid Mechanics

VA CH203PPCO2 Fluid Mechanics Lab

CH203TPCO1 Material And Energy Balance Calculations

VA CH204TBS07 Numerical Methods In Chemical Engineering
CH204PBS03 Numerical Methods In Chemical Engineering Lab
CH204TPCO05 Particle And Fluid Particle Processing

0B CH204PPC03 Particle And Fluid Particle Processing Lab

st CH204TPCO6 Process Instrumentation

i CH204PPC04 Process Instrumentation Lab

ik CH204THSO02 Business Communication And Presentation Skill
v CHO5TPCO8 Heat Transfer

il CHO5PPCO6 Heat Transfer Lab

CHO5TPCO09 Mass Transfer-I

CHO5PPCO7 Mass Transfer-1 Lab

. CHOSTPC10 Chemical Reaction Engineering-I

e CHOS5PPCO8 Chemical Reaction Engineering Lab

sl CHO6TPC11 Mass Transfer-II

Lxi CHO6TPC12 Process Dynamics And Control

Ly CHO6TPC13 Process Equipment Design-I

CHO6TPE31 Fertilizer Technology

CHO6TPE32 Fuel Combustion Energy Technology

vl CHO6TPE21 Environmental Engineering

w3 CH7TPC13 Process Equipment Design-II

yya CH7TPC14 Chemical Reaction Engineering-II
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CH7TPC15 New Separation Processes

CH7PPCO8 Minor Project

CH7PPCO09 Vocational Training Viva Cum Seminar
CH8TPC16 Process Equipment Design-III

CH8TPC17 Project Engineering, Economics And Management
CH8PPC10 Project

CH7TPE41 Petroleum Refinery Engineering

k-3 CH8TPE51 Petrochemical Technology

CH8TPES3 Membrane Separations Processes

¢y CH7TOE32 Water Conservation And Management
el CH8TOE41 Optimization Techniques

e CHB8TOE42 Process Modeling And Simulation

o CHPATT1 Advanced Heat Transfer

s CHPATT2 Advanced Separation Processes
CHPATTS3 Advanced Fluidization Engineering
CHPATP2 Advanced Wastewater Treatment Technology
CHPBTP1 Computational Fluid Dynamics

o CHPBTP2 Fuel Cell Technology

e CHPALT1 Chemical Engineering Computational Lab
/iy CHPBTPS Industrial Pollution Control

%3 CHPBTP4 Design And Devlopment Of Catalyst

g CHPCPT1 Dissertation Stage-I

o CHPDPT1 Dissertation Stage-II

e CHPBTT2 Chemical Reactor Design
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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-I)
(Common for CH, CE, IPE, ME)

EVALUATION
FERIGDS SCHEME
SNo.| COURSE No. SUBJECT T CREDITS
L ‘ T ‘ P 1A ‘ ESE ‘ TOTAL
THEORY
1. MAZOITBES01 MATHEMATICS-1 3 1 = 30 it 100 4
2 CYZ01TBS02 CHEMISTRY 3 1 - an 70 100 4
3. CEZ0ITESOL ENGINEERING MECHANICS 3 i 2 a0 i) 100 4
4 CSZ01TESOZ COMPUTER PROGRAMMING 3 0 - an 70 100 3
oy BASIC CIVIL & MECHANICAL g ; - ’
E "MZ201TE - 3
5. | CM201TES03 ENCINEERING 3|0 30 70 100 :
. LwWz2ol1TMCo1 INDIAN CONSTITUTION 2 0 = = = = =
TOTAIL 17| 3 - 150 [ 350 S00 18
PRACTICALS
1 CYZ01PESOL CHEMISTRY LAB - - ¥ a0 20 50 1
4 ey ENGINEERING MECHANICS . B
2. | CE201PESOL e - -]z|3 | 20| s0 1
LAR
"OMPUTER PROGRAMMING F "
1 CS201PESD? COMPUTER PROGRAMMING R - 2 10 20 50 |
LAB
IoTAL S = ] 9 :11) 150 3
Total Credits: 21 Total Contact Hours: 26 Towl Marks: 650

L:LECTURE, T:TUTDRIAL P:PRACTICAL, 1A : INTERNAL ASSESSMENT, ESE:END SEMESTER EXAMINATION
*INTERNAL ASSESSMENT- Two Class Test of 15 Marks each will be conducted.
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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 e
S5.No| COURSE No. SUBJECT SUh CREDITS
L ‘ T ‘ P IA ‘ ESE ‘TOT;\L
THEORY
1. MAZUZTESOS | MATHEMATICS-11 201 ] -] 30 70 100 4
2. PH20ZTBS04 PHYSICS 3 1 - 30 70 100 4
BASIC ELECTRICAL &
3. ECZ02TES04 ELECTRONICS 3 1 = 30 70 100 4
ENGINEERING
INTRODUCTION TO
4. ITZ0ZTESOS INFORMATION 2 0 - 30 70 100 2
TECHNOLOGIES
b EN202THS01 ENGLISH COMMUNICATION 3 0 - 30 70 100 3
TOTAL | 14| 3 - 150 | 350 500 17
PRACTICALS
1. PH202PBS02 PHYSICS LAB = - 2 30 20 50 1
2. MEZ02ZPES03 ENGINEERING GRAPHICS 1 - 3 30 20 50 3
e WORKSHOP TECHNOLOGY & | | - 5 : . & 5
3. | MEZ0ZPESO4 | oy ere 1 2| 30 20 50 2
4. ECZ0ZPESO5 BEE LAB - - 2 30 20 50 1
TOTAL 2 - 9 (120 | 80 200 T
Total Credits:24 Total Contact Hours:28 Total Marks: 700

L:LECTURE T:TUTORIAL, P:PRACTICAL, 1A : INTERNAL ASSESSMENT, ESE:END SEMESTER EXAMINATION
*INTERNAL ASSESSMENT- Two Class Test of 15 Marks each will be conducted.
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SYLLABUS | (SEMESTER-1) &”jf" Internal Assessment ( 1A) | ESE %ff]d Credits
i’:‘ﬁ:’_“' CS201TES02/ L|{T|P|CT |CT-n |TOTAL
i CS202TES04 70 |10 |03
= COMPUTER
Subject: PROGRAMMING 3 |0 |-[15 15 a0

Course Learning Ohjectives:

* Tounderstand the basic of Idea of Algorithm.
* Tounderstand the programing concept of Arithmetic expressions and Basic Algorithms
* To leamn the Functions and Structure of array.

Course Content:

UNIT-1: Introduction to Programming

Introduction to components of 4 computer system (disks, memaory, processor, where a program is stored
and executed, operating system. compilers ete.) -

Idea of Algorithm: steps to solve logical and numerical problems. Represenmtation of Algorithm:
Flowchart/Pseudo code with examples. From algorithms to programs; source code. variables (with data
types) variables and memory locations, Syntax and Logical Errors in compilation, object and executable
code.

LNIT-2: Arithmetic expressions and precedenee
Conditional Branching and Loops, Writing and evaluation of conditionals and consequent branching
Iteration and loops, Arrays (1-D, 2-D). Character arrays and  strings

UNIT-3: Basic Algorithms
Searching, concept of bimary search etc, Basic Sorting Algorithms Bubble sort etc, Finding roots of
equations, introduction of Algorithm complexity

UNIT-4 Function

Functions (including using built in libraries), Parameter passing in functions, call by value, passing amays
to functions: idea of call by reference binary search etc.

Recursion functions Recursion, as a different way of solving problems. Example programs, such as,
Finding Factorial, Fibonacci series, etc.

UNIT -5: Structure

Structures, Defining structures and Array of Structures

Pointers ldea of pointers, defining pointers, Use of Pointers in self-referential structures, notion of linked
list (no implementation)

sxthooks/References:

1. Byron Gottfried, Schaum's Outline of Programming with C, McGraw-Hill
& E. Balaguruswamy, Programming in ANSI C, Tata McGraw-Hill
R Brian W. Kernighan and Dennis M. Ritchie, the C Programming Language, Prentice Hall of India

Course Outcomes- Al the end of the course students will be able to
*  Develop the algorithm and programmers for various applications using Arithmetic expressions,
arrays, pointers and Functions.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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SYLLAEBUS| (SEMESTER-1) | Periods/ INTERNAL ASSESSMENT | ESE Grand total| Credits
Week (IA)
Subject CS201PES02/ [L [T |P |IA MSE TOTAL
Code: CS202PESOS
COMPUTER 20 50 ol
Subject: PROGRAMMI (- |- |2 |30 E 30
NG LAB

Course Learning Ohjectives:

* Tao learn the Branching and logical expressions and Loops
* Ta learn the Arrays and Function
» Tounderstand the Numerical methods and Recursion

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

Tutorial 1: Problem solving using computers:
Lab1: Familiarization with programming environment

Tutorial 2: Variable types and bype conversions:
Lab 2: Simple computational problems using arithmetic expressions

Tutorial 3 Branching and logical expressions:
Lab 3 Problems involving if-then-else structures

Tutorial 4: Loops. while and for loops:
Lab 4 herative problems e.g., sum of serics

Tutorial 5: 11 Amrays: searching, sorling:
Lab 5 11 Array manipulation

Tutorial fc 21 arrays and Strings
Lab 6 Matrix problems, String operations

Tutorial 7: Functions, call by value:
Lab 7: Simple funclions

Tutorial 8 &9: Numerical methods (Root finding, numerical differentiation, numerical
Inte gration}:
Lab 8 and %: Programming for solving Numerical methods problems

Tutorial 10: Recursion, structure of recursive calls
Lab 10: Recursive functions

Tutorial 11: Pointers, structures and dynamic memory allocation
Lab 11: Pointers and structures

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

Courses Focus on Employability/Entrepreneurship/Skill Development
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SYLLABUS| (SEMESTER-II} | Periods Week | INTERNAL ASSESSMENT ESE | Grand | Credits
(1A) total
Subject - a3
Code: E{f%g,lﬂ':gﬁgj’ LT P 14 MSE | TOTAL
WORKSHOP ) 2
Subject: | TECHNOLOGY | | o] , S i 20| s0
& PRACTICES - ) - i
Course Learning Objectives:
. To impart student knowledge on various hand tools for usage in engineering 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.

Course Content:

Lectures & videos:

I. Manufacturing Methods- casting, forming, machining, joining. advanced manufacturing methods (3
lectures)

CNC machining, Additive manufacturing

. Fitting operations & power tools

. Electrical &Electronics

Carpentry

. Plastic moulding, glass cutting

Metal casting

. Welding (arc welding & pas welding), brazing

R B~ O S P

Texthooks/References:

. Hajra Choudhury S.K., Hajra Choudhury AK. and Nirjhar Roy S.K., “Elements of Waorkshop
Technology”, Vol. 1 2008 and Vol. 112010, Media promoters and publishersprivate limited, Mumbai.

2 Kalpakjian 5. And Steven 8. Schmid, “Manufacturing Engineering and Technology”, 4" edition,
Pearson Education India Edition, 2002

3 Gowri P. Hariharan and A. Suresh Babu, “Manufacturing Technology — I Pearson Education, 2008,
{iv)Roy A. Lindberg, “Processes and Malerials of Manufacture”, 4" edition, Prentice Hall India, 1998,

4. Rao P.N. “Manufacturing Technology”, Vol. Land Vol. II, Tata Mc-Graw Hill House, 2017,

Course Outcomes: At the end of the course students will be abile 1o

. Make half lap joint, Dovetail joint and Mortise &Tenon joint

. Produce Lap joint, Tee joint and Butt 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
switch and stair case wiring

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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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)
SCHEME FOR EXAMINATION (Effective from Session 2021-22)
B.TECH. (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING

SECOND YEAR, THIRD SEMESTER (AICTE-NEW)

Subject Code Evalustion Scheme
. N¢ Periods
Subjeet Nan Sessinnal Credin
OR
; LiT|P| A ESE 1 1
" CH203TRSOS | Biology i 0 0 W) 70 o0
CHZOVVBES06 | Mathematics-11 j 1 0 U] ] M) $
CH23TPCO1 | Material and Encrgy Balance Calcolations 3 1 0 ) 0 100 !
) H203TPCO2 | Floid Mechanics } 1 0 0 0 §
TPCO3 | Thermodynamics-1 3 0 0 0 H 0
[ICAT one subject removed-Engg and Solid Mechanics
1203PPC01 | Chemical Engineering Lab-1 { { \ 0 20 S0
CH203PPCO2 | Fluid Mechanies Lab )| 0|3 0 0 S0
Totwl 15 3 | 6 00 2
Internal Asscssment ESE - End wster Examination lotal Credits: 21
Total Marks 0 Fotal Period k-24
el o 1t 1 mical Ev on 0zi
[\l ,Jl.‘:- 0 \e -
My A R
{2 \ ','/’. ~ h) ;\:’“-‘-nu

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
SCHEME FOR EXAMINATION (Effective from Session 2021-22)
B.TECH.(FOUR YEAR) DEGREE COURSE. CHEMICAL ENGINEERING
SECOND YEAR, FOURTH SEMESTER (AICTE-NEW)

Subjeet Code s tion Scheme
Periods
Sessior
Subje ) ed
H
I ESH I I
MTHSD2 | Business ( nmunication and Prescntation Skill \ 0 ( {
H Numerical Methods in Chemical Engineering } | { 7 100
H2041 hermodynamics-11 3|0 | 70
H2ZMTPCOS | Particle and Fluid Parti Processing gl 70 )
H204TPCH Process Instromentation ) { gl 10
I
CH20 vumerical Metd n Chemical Engineering lab ( 0 2 0 20
CH204PPCO Particle ane il Particle Process l ( 0 )
CH2041 04 Process Instrimentation Lab 0 0 \ ] 20 J1} 15
I ] S 5 &0 2
Internal Asse ent ] Fnd ter Examin ' Fot t
Fotal Marks - 651 Total Periods | week - 26
eld on 01.10.2021 B. Tech. [(hemical Engg.)- 1) I w.e! : Session 2021
) " 77, o=
(| aordy =~ \ (L d M
~ ) dam h A ¥ S vt ’
- 45 o
” i
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CHZ204PBS03 Numerical Methods in Chemical 1:0. T:0. P21

Objectives

List of Experiments

Ouleome @
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CH204TPCOS Particle and Fluid Pa rocess i 1. P:0)
Obiective
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SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Established by the Central Uniy ersity Ordinance 2009, No. 3 of 2009)
B TECH. (FOUR YEAR) DEGREE COURSE, CHY MICAL ENGINEERING

Subjcet Code Evaluation Scheme

Periods

S, No. s 3
Subject Name Sessional Credits
I 1 P IA ESE TOTAL
0 CHOSTPCOS Heat Transfer 3 1 0 30 70 100 Rl
02, CHOSTPCOY Mass Transfer-1 3 I 0 20 n 100 4
03 CHOSTPC10 Chemical Reaction Engincering-1 3 I 0| 20 70 1 4
4. CHOSTPEIX 3 o 0 30 0 100 3
05. CHOSTOEIX 3 0 0 1] 70 1o 3
06, CHOSTMC2 Constitution of India-Basic Features and Fundamental 3 0 0 0 0 0 0
Principles
I
. CHOSPPC06 Heat Fransfer Lab 0 ([} 3 30 20 S0 .5
2. CHOSPPCNT Mass Transfer-1 Lab 0 0 3 30 20 S0 1.3
03, CHOSPPC U8 Chemical Reaction Engincering Luh (1} 0 3 30 20 0 1.5
Ao Total | 18 | 3 | 9 630 2.5
LA ~Internal Assessment ESE - End Semester Examination Fotal Credits - 22.5
Fotal Marks ~ 630 Fotal Perinds / week - 30 2 0
- L J erinds / week &// \\r /
ol 1 SUNY P A " )
. rets? i \v‘, ; = | —1n fz_ﬂ—‘ AT
24T RAEW (4 77102 R A
S i =%
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SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Establistied by the Central University Ordinance 2009, No. 3 of 2009)

B.TECH. (FOUR YEAR) DEGREE COURSE, CHEM I( AL ENGINEERING

Subject Code Evaluation Seheme

Periads

Subject Name Sesstonal Croedits
S, No.
I | P 1A ESE TOTAL
01, CHOGTPC Mutss Treanster-11 L] ! 0 30 70 100 4
02 CHOoGrpC 2 PProcess Dy nantics and Control 1 | 0 30 (] 104 4
03, CHOGTPCI3 Process Equipment Design-| 3 | 0 1] (] 1o 1
U2 CHOGTPE2X 1 0 0 30 0 1o 3
05 CHOGTPE3N 3 n " 0 (] 100 3
0 CHOGTOE2X 3 1] ] ] 0 10 3
(1] CHOGPPCNY Process Dynamics and Control Lab 0 0 ] 3 0 50 1.5
02 CHOGPPCIO Mass Transfer-11 Lab ] 0 3 k1] 20 S0 L5
Total IR 3 6 70 24
\ ¥
v )
IA — Internal Assessment W ,\\\5‘\\ ENE - End Semester Examination A0 Total Credits - 24
Votal Marks — 700 \ Total Periods/ week R&
o \ )
{ 3
\ f 4 A"
“ \ [ o
; ol § ( . ! — 10
A\ € ! - . l T al207
W N . 1 « ~ HY
JTA R Senere g
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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 Professi
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pen Elective (

nal Elective Courses

Course No

CHOSIPET
1311
ISTPEL

o] Pk

CHOGOEPE2?

CHO6TPES]
CHOGIPER?
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CHOSTOFTT
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| s odades
.»-i\-('”" [—‘ﬂn IC?{"
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CHOSTPCOS Heat Transfer

(Objectives

provide unsdamental undersiancing ol hea "
ction and radistion
Fo understand the fundamental laws aod their correlation
ferstand Basie knowledpe of various heat transter eguipment
Contents:
Unit-1: [ntrodug \
1 1l naam
i | el ¥ | [ h Lian
1 1 lem | P
I
Unit-11: Hea AVeCHion \
T 1118 Arameig ol ool W olree Hy
1 I | i
| Ly
1 :
siluation YO
Umit-11: Intera dial i |
Boltzma \ ack ar w bod Iation, | utl
<|"<' |
Unit-1V: Heat Transter Lgurg
1 1he
| "
151
ai
Umit-V: Hew mefer with phise « we Evag
) hicat Sinalg nult
Vapour | H It con
q L 1
Sugpested Test Books
l ment |
% |
ut Lperalion ! | | 1 ¢
It v Bl | |
| 31

- \%&p/',’:‘ A ( i
| Ear) o
"me' ~ K \\u s
] "; L .‘
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{ dt l
| refand L he basic < R
2 [ a1} " )
Exnl { ) \ i densa

1 ool
1t b |
IRIS 1} |
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5 |
\
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(AR | (3]
i
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CHOSTPCOY Mass Transfer-| |

Objectives

I, Taprovide the understanding of mass transier operations and eguipments
1 vecwe creh we ditfusion. distitlagonand
2. Toimpart the understanding. F SEPATALION . PIOTESSES SUCA ah ¢ S 1ON. ST !
absorption.
Contents:
Unit-J: Constitdtive laws ot dilfusion ysteady state dillusu n ditfusion 1

wids, Diffusion velocities, Copvective mass (anster. Inlerph

d mass transter coefficients. mass transter correlt

Jiguid equilibrinm curves and hotling point diagsam

Unit-11; Phase Equilibriaz Vapos

5 s 1 eSS 4
Volatitity., Solubility of gases, Enthalpy-concentration disgrams. bEguilibrium S
O | Ly iU L) 1 AL ¢
107 wber of 1Wdeal for two-component e
Operations Principles. Defermination of number of 1dea stage riwo-comy
graphcal and ans( yethod
histitiaton OLFOPIL
Unit-111:  Flash  distllation.  ditferéntial istikaton \zeolropid
i bt B nation. Rl
distillation and Extractive distillation, Contmuais Gistifiaion with reeulication et
: E : rel method. Mol abe
ratio. Minimum retlux ratio, calculation of number Ll plats | cwis sorel method. MeCabe
I'hicle method
ol fraguonaing U o
cies, Packed Colupm. Het

Unit-V: Gas Absorp

ghsorption,. Two Bim theory

transfer. momentuni lransier an

Suggested Text Books

o TV & W11 1 5
1. Princintes of Mass  Pransfer and Separation Processes by 1B, K. Dutta | i

P i » Hnit Operat LS Fou L Wenzel, C WL Clan 1., Maus a
| DO £ i Wi &S
Course Ontcome:
St I heable

o L e e e matarsd srablems
the coticepts of phase equilibrium in mass anstel related problem

Salve problems related 1o distillation. diffusion and | absorption and ma ran

equipment "{

V. Deston plate /packed column 1Or mass (i
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CHOSTPCTIO Chemienl Reaction Engincéring-|

(hjectives

he kn He lnetes ar i 1 of sinote and muliyg
reaction and the eflect temperature and pressure On Feaction sysiesm
Contents:
Unit-I: Kinetics of Homogeneous Reactions: Kinetics and thermodynamics of chenica
reactions, Kingt { ho 1 theo I riste equation
Unit-11: Imerpretation of B Reuctor Dt rsible reacts i 1l
{ kinetic s | rat mhon plex red i reast
Varubie vo 12 wnd equilibriug
Unit-111: 1des] Reacton for Sing denction: fdeal bawch clors, Steud
renct S fate plug 1 ¢ | el ' \ '
valem
Unit=-1V: Design for Multiple Reaction: Introduction to multiple reaction. hal i
(| ¢ producy distribu i reac 1 lel reactions. R I rs
Ioer o IS | 1 ! ) 1™ Wi |
(First order &iollowed by i order
Unit-V: Temperature and Pressure Ef Single  reac 1, Gt grap L |
procedure; Optimum  emperaiure  progression Heat | 1l md 0 )
operations, van Heerden reiah hin
.\I;l:'l‘ ‘» o 1«.:;' ns | MPerasl 1 VeSS L FAS aximun ‘1w’| CIny
Sugeested Text Books
{ il R 1 g nspicl hn & T
I | ( I ! I | 1
el I I " I | { 1) |
\ i | \nul by G, | | I It ar
Vil il
¥ Yl
Reference Book:
. Repction Kinetics for Chemical bngine v S. MW Jutterworthe P

Course Quitcome:
Studénts would be able o
Develop mte OF renction [or Homogeneous reactions

L | val L
Interprat bateh reactor ( sy ddeal reactons lor single and mulipic seaci

Nescribe ditferent aspects ol d spanaitiple cenctions

xplam the effect of temperature an § pressure on reacton mie

\ o e

o2 v "‘ '__."\_‘-'
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CHOGTPCHI Viass Transfer-11

(O bjectivey

1. Toprovide basic knowledge of fypdamental Iass TRISICE DPETMLICES 22 han )
Lo und ind the 1 i | | I i i
and humaditicaton operition

Clontents:
[ Tt ) ki lumidity 15 | I

Unit=1: Tlumad on Cperation Wi L I

1] 1§ | 1L (01 FE 1 I thiil \

st
H L L (T 1

Unit-11: Leaching: Equipnw 1

{ Stage elti y

8 “t ’ N | ol

Unit-1H: Liguic- Fagun Lact < 21 I

heAh Lty \ ux apphication ol Metabe meti ta
1N
|
Unit-1V: | o
i ipm il apphcatt } fesi
t 1 wher | f
Unit-Ve Dirvie | micnl el Viechar |1
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1 eparat
|
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) 1 S | A i
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CHOGTPCI2
Objectives

Process Dynamics and Contraol i

I, o provide fundamental knowledge on process control strategies

Fo impart knowledge on

a theoreticin

naNsis of open
Contents:

Unit-I: Process Conurol

s eontrol in chen

weal plants

josed loop control, feed

mic b

i process control, Phys

l.aplace (rans Lo 1 Ay ses o

Unit-H:  Simple System Analysis: |

diagrams.

Linearizabion, First and i

svstems, Distributed and Tumped §

Unit-111:

oy 1ems
OF SYSIeINS.

Linear Open Loop

SECONg

ciements Closed

ol st

3 leco vy Stability eriterion i
FESPONSe nple o Y tability criterion und ¢

SIS lorm. oot

Unit-V:

Closed loop respoise iﬂ_-.

Frequency

¢h nethod L with | ] | Ive |
rovl. fe \ A
Suggested Text Books @
I, Process Systet Analvsis and Control by D1 g lanos g S lel3
1l
Proce h 1 wnd Cont by 13 Sebe b Edgar and 1AL N
PN ( ol I I | Wl Pr
Stepha on ¢ 100
Course Outcome:
Students-would he abie i

Evaluoie dynamie

1 transicr anct

5. Trunsportation lag. Linear €
rollees

lunchions.

oon and-closed Keop svstem

¢ oamnd non-ideracting

Qraer ang Ny

lased Loop
{ |
B

| ransient

FESpOnse
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CHOGTPCIR Process Equipment Design-|

Ohfectives

juipmen
i
Contents
| 1 S v L | I |
| | e 1 1 )
Sugeested Text Books
| | lucti N 1) 1l
| | \ {1 an ) {
! la |
|} Ly | |
\ | { ) 1
Proce I men Desig S 1 Dowande. Dennet &
Reference Books
Perry's Chemucil Engineer Lindbook by 1. W, Green and R HL Pe Metiraw

| 1 0]
Lo W P P
Lo . W0
§ /N :
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X { o =3
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CH6TPE21
Objectives

Environmental Engincering

l'o under I the stenificant 1 oft environmental pollution: a heir coniro
pranciple
Contents:

Unit-1: Eovironmental Pollution and Its Etfect: Environment and its components. Sourge
ind type of pollutants, General effects on man, animal, vegetation and proper

Unit-11;  Air Pollution Air quality eriteria and standards. Ambient air Samphin 1d

is.. Stack  emissio tandards, Stack sampling and : Meteorology  an

n of air pollutants, At ity chaviour., Control

culnte

cous and par

Unit-111: Pollwtion = W Qe riternia

Domestic and mdusinal sources of waste I

methodsas per BES specilicanons, Physico-chemica

reatment. Recovery ol materia I proc flluen

Unit-1V:  Pollution Due « nzardous Industrial  Waste: Nature of Sty

materiafs from vanous chen i Industries. Methods of disposal. destr 1l
nanagement. Solid waste Irom commercia 1

o ey Fesouree wl

E e

1Sposal

Unit-V: Environmental Pollution Management: Case studies of air dod ter pollut

control in chenmical industhcs

Sugeested Text Books :
Euvironmental Pollution Control Enginegerine by (S Rao. Interaationnl
2. Enyironmental Engi ¢ Basak, Tata MeGraw-Hill Pub: Co, Lid

Course Outcome:

Swadents would beabie o

. Explain environmental pollutio 1l s effect
CWaer Pallugion and A

TRZArdous 1

vilter poliution comtrokin ¢

g 2 K\

N

Tl ~

I

P
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W
Zoled

aste

weeal mdust
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CHO6TPESR) Fertilizer Technolopy

Objectives

Contents:

Unit-l: Chemical termilizers and oren NanuT tvpes of chemical milizors. |
I | Q lant Cir I 1 Mhaer ner 8] P
! fustry, | I I Py m Indu 1 riel
| 1€ e 1 'eed 1 1l I g !
d poty
Unit-1: Nitrogenous fertilize Methods of production. Characteristics, Specihic !
storaie of ammonitm vhit mmanium o mteate and ammonium ¢l { 1]
Unit-111: Phosphatic fertilizers Methods of production, Characier Spe
SEQTage O 1 ¢ SUpar pRosphate, 1) uper p
Unit=1V: Potassic fermilizers- Methods of prodaction. Charactenistics, Specification and
1 \ ¢l (s Iphatg > uan 1
Unmit-V:  Comple wl NPK lreers-Methad roduct { I
pecili d Mo 1oni I \ 1 105] 1
| 1 rtil Lins Y
Suggested Text Books
) { ( | |
’1¢
| ( mi | | (¥ u | il
| Il I Sla It ot
{ X | hy € i 510 Shul Bool 1
Course Qutcome
Stud | ({1l RN
I, Expluin d ! 31 1 { |
I | [t i ey f robler | industri

,“‘ 2 Y]
Y ‘ot { o D K \ / “\\.V
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CHO6GTPE32

Objectives

I wl the ol x L fgudd
Wincl | i ML i'.'l | 1 ‘I 1 fu L
SCACT | il ! At i
oS I

Contents:
Unit-1: Sohid 1 Classification o foel, O Composition, |
il v { g mne & | \
(
| £ classihic 1N Sy 1 it
| | ] po ) LS i
Al gl *l¢ ind hat (AR
1 " I« aturs A
ter
Tur JiCr 2
WA nb
Unit=11: Fuel Combustion Cale 1 lan ' 15 coml
WLl pumerycatl ex ’.
Unit-111:  Combustion Process il peipl I Fla
I I mani | ol f Proc St C 1hmer
nl
Unit-1% EFneray Conservation, boergy ¢ IPLI fn i
il energy COnsSCrvation v Process industric Ih \
Unit-V: Non - Conventional Enes echinol ( il g
md technology of Biomnss Energy Son bnerg L
Nuclear Energy, Hydal, Twlat ar n kr
Sugeested Text Books :
} N\

Flemems of Fuel Combust 4 1 nec \

Pl tion Cal P I w Del

Fuels i Combustiog 2 L 1 1 Hyvder l

Course Ontcome:
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! | then el f
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DEPARTMENT OF CHEMICAL ENGINEERING

INSTITUTE OF TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Established by the Central University Ordinance 2009, No. 3 of 2009)
SCHEME FOR EXAMINATION

B.Tech. (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING

FOURTH YEAR, SEVENTH ‘EE\/IESTER

8 | ConresNo Penods E: Scheme ~ |
&' ’ ORmR Subject L [ | p Sessional | ESE Sub | Credits
* | THEORY [ 1o~ [ MSE [ Total Total |
1. | CHITPCI3 | Process Equipment Design- 1T 31 |- |2 |2 |4 |6 | 100 | 4
02, CH7TPC14 | Chemical Reaction Engineering-11 3 1 20 | 20 41} 60 I i) 4
03, | CH7TPC15 | New Separation Processes 3 |1 ’ 20 20 40 60 1 100 4
04, CH7TPE4X [ 3 1 - \ 20 20 40 60 ; 100 4
| 0s. |cHrroEsx A ’ 20 [ 20 | 40 | 60 | 100 | 4
PRACTICAL
01. CH7PPCO8 | Minor Project - - | 6 30 - 30 | 20 l 50 3
02, | CH7PPCO9 | Vocational Training Viva Cum Seminar - -1 3 S0 = 50 24| 30 2
TOTAL 1559 ' l 600 | 25
il o S e
IA - [nternal Assessment MSE -~ Mid Semester Examination ESE - End Semester Examination
Total Marks - 600 Total Periads - 29 Total Credits - 2
j\' l BOS held on 15 Mny 2018 AD"/'
%) i
G@A— T\ \j Z \0.7 } \b g\\g
X f['
45165 84 -E!/ r\-r\ (‘5 ’15
D> o
DEPARTMENT OF CHEMICAL ENGINEERING
INSTITUTE OF TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAY A, BILASPUR (C.G.)
(A Central University Established by the Ceatral Unive ersity Ordinance 2009, Mo, 3 of 2009)
ke v SCHEME FOR EXAMINATION
Tech. (FO 4 ~
(FOUR VEAR) DEGREE COURSE, CHEMICAL ENGINEERING
FOURTH YEAR, EIGHTH SEMESTER
| s I Course No. " l"enudx | Ev ntmm TS
No. ckrdoxs] Subject E| I “S 1 e { _‘
| THEORY | Ll __Sessional [ T'Sub | Credits
LG o el A [ MSE [ Towi Total
CHSTPCI6 | Process Equipment Design- 1T | 3 |2 [ |« e | w0a | 4 |
| 02 [ cHstPCIT Project  Eugincering,  eornomics &| X I 2 ‘
= th Management = ’ 60 \ 100
04, | CHSTPESY

e i 3 20 )0
05, | CHBTOEMY | 1 ; ("‘

| PRACTICAL

40 Tmr) 4
60 I(m l

| o CHEPPCIN | Project I '
I | Jec 60 40 100 4
[ , TOTAL. 4 I S00 .‘ 20
I = = Yy =B el ]
A —Inter | Assesy 4
ernal Assessmeat SE — Mid Semoster Examination ESE - Kxd Semester Examination

Toral Marks — 500 Total Peruds - 24 Total Credits - 20

BOS held on 154 May 2018

/ . 2 AN
(ﬂJ & ﬂbf;lo] /W {S\/'P\Z’\é‘)\ﬁy \d/:.’//"g' (30}0':'\b ﬁ/a r)"i\!}f‘/fqm
X
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DEPARTMENT OF CHEMICAL ENGINEERING

INSTITUTE OF TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Established by the Central University Ordinance 2002, No. 3 of 2009)

LIST OF PROFESSIONAL ELECTIVES OFFERD BY DEPARTMENT OF CHEMICAL ENGINEERING
FOR VII and VIII SEMESTER

Semester | Subject Code (PE) Subject
A CH7TPEAL Petroleum ;lcfmcry Engineering o
vl CH7TPE42 Palymer Technology - I
CH7TPEA43 Design and Development of Catalyst
e 7?;;1:{:;51 Petrochemical Technology
VI CHSTPES2 Pul\ mer Technology - 1T Sy |
CHSTPES3 : .\hmbl'me Sepa unmm l’rnce«w\

PE - Professional Elective

gﬁ» f'%% /ﬁ /fud“b%

BOS held on 15% May 2018

DEPARTMENT OF CHEMICAL ENGINEERING

INSTITUTE OF TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Established by the Central University Ordinance 2009, No. 3 of 2009)

LIST OF OPEN ELECTIVES OFFERD FOR VII and VIII SEMESTER

C o

Semester | Subject Code (OF) Subjeet |
T {

CI] 7 l OE31 | Transport Phenomena
VI ! — - : —f
CHTI 0FK32 Water Conservation and Management ‘

CHSTOE41 Opﬁmiuliun Techniques

VIIT CHSTOE42 Process Modeling & Simuls mon

CH8TOE43 Renewable Energy

OE- Open Elective

Note: In addition to the open elective courses, as prescribed above, 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.

ardralen
ﬂ/\/ [18 &ju/ [f
£l g e ( o prae e
\ \yyi(o/
BOS held on 15t May 2018 Gl
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B.Tech. VII Semester

CH7TPC13 : Process Equipment Design-11(310)

Design of Heat Transfer Equipments : Douhle Pipe Heat Exchanger, Shell and Tube Heat
Exchanger, Vertical & Horizontal Condensers and Evaporators.

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 Association Manua!

3. 151 Codes.

Candidates have to bring their own copies of the above books and they will he 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, Velume- 1

.‘&' ]
9 8 W : R
- _3‘-& ,cl°rl {\\VD AXL®
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.
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CH7TPC14 : Chemical Reaction Engineering-11(310)

Unit-1: Basics of Non-Ideal 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-I1 : Mixing of Fluids : Self Mixing of Single Fluid- Degree of Segregation, Early and Late
Mixing, Mixing of Two Miscible Fluids.

Unit-1II : 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 : Kinetic Regimes for Mass Transfer and Reaction, Rate
Equations for Various Reglmes, Film Conversion Parameter, Application to Design, Reactive
and Extractive Reactions.

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

Text Books:

1. Chemical Engineering Kinetics. |.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 Richardsen

Course OQutcomes

Students would be ablé 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
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CH7TPC15 : New Separation Processes (310)

Unit I : Overview of Separation Processes: Basic Concepts of Separation Processes,
Physico-Chemical Properties and Other Factors Controlling 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: Principle of Membrane Separations
Process, Advantages and Disadvantages, Classification, Membrane Materials, General
Methods of Preparation and Characterization of Membranes, Membrane Medules,
Concentration Polarization.

Unit IIf : Porous Membrane Based Processes: Reverse Osmosis, Ultrafilration,
Microfiltration, Nano-filtration, Dialysis, Ion-Selective Membranes and Electro-dialysis,
Industrial Applications of Porous Membrane Based Processes.

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 Fractianation,
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 Witey & Sons, Inc.

2. Separation Processes by € ] King, MeGraw-Hill, Inc.

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

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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CHT7TPE41: 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 Petroleum Crude.

Unitil: Physical Properties and Testing Methods of Petroleum Products: Evaluation of
Petroleum, Physco-Chemical Properties of Various Petroleum Products as Per API / ASTM /
BiS Specifications.

Unit Ili : Crude Processing : Pre-Treatment of Crude, Heating Techniques of Crude, Types
of Distillation Columns & their Efficiencies, Atmospheric and Vacuum Distillation of Crude,
Blending of Gasoline.

Unit IV : Chemical Treatment & Refining Operation : Chemical Treatment of Petroleum
Products, Caustic Soda Treatment, Treatment With HzS0: & Hz, Mercaptan Removal &
Oxidation Process, Sulphur-Removal From Petroleumn 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 €racking, 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 Delhi.

4. Petroleum Refining Technology by 1.D. Mall, CBS Publishers & Distributors Pvt. Ltd. New
Delhi.

Course Qutcomes

Students would be able to (a) explain petroleum refining and thermal cracking processes;

(b) detail catalytic cracking and catalytic reforming processes; (¢) produce fuels such as

aviation gasoline, motor fuel, kerosene, jet fuel; (d) manufacture lubricating oil; (e) store
and transport petroleum products. -
: / L
N1/ L
B.Tech. VIII Semester

CHB8TPC16: Process Equipment Design- I (310)

Mass Transfer Equipments : Absorption Tower, Distillation Tower, Tunnel and Rotary
Dryers.

Text Books:

1, Hand Book of Chemical Engineering |. H. Pery

2. Coulson & Richardson Volume-VI

3. Mass Transfer by R. Treybal

4.18] Codes

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

CHBTPC17: Project Engineering, Economics & Management (3 1 0)

Unit 1: Nature and Importance of Project and Project Enginecring : Concept of Project
and Project Management, Characteristics of Project, Intraduction to Project Engineering,
Role of a Project Leader, General Design Considerations, Plant Layout and Site Selcction,
Flow Diagram, Concept of Scale Up, Concepts of Techno-Economic Feasibility Report.

Unit II : Technical and Financial Analysis : Technical Analysis, Financial Analysis,
Sigaificance of Financial Analysis, Elementary Knowledge of Book of accounts- Journal,
Lecger, Balance sheet, Profit and Loss Account. Cost Estimation, Cash Flow investment,
Production Cost, Capital Investment, Cost Indices, Production and Overhead Cost, Interest
and Taxes.

Unit [lf : Project Financing and Value Engineering : Meaning and Importance of Project
Finance, Means of Finance and Sources of Projectin India, Financial Institution Structure and
Einancial Assistance, Norms of Finance and Term Loan Procedure, Value Engineering —
Function, Aims and Procedure.

Unit IV : Capital Expenditure, Profitability & Alternative Investments : Importance and
Kinds of Capital Expenditure Decision, Capital Budgeting Process, Criteria of Capital
Budgeting, Depreciation and its Calculation Methods, Methods of calculating profitability,
Alternative investments, Break Even Analysis.

Unit V : Network Technigues for Project Management : Introduction, Development of
Project Network, Network Scheduling, Critical Path Method, Program Evaluation & Review
Technique, Planning and Scheduling of Activity Networke, Time Analysis, Gantt Chart.

Text Books :

L. 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.
saSeeas e

Course Outcomes

Upon completion of this course, the sludenl's will bf.’ able to: A(a] SERT.( \ s‘n]_c 'lfn' lthlrl((i;
from given alternatives, (b) calculate working cnplltal r::'qmujn.\efu fm a ng: t‘w” l:, ,m !
calculate cost of equipment used in a plant total pm‘]ecr[ cost, (d) mh,ul‘_xrtcj'(t\.s \ ‘m:\ 1 (;' S
given project, (¢) understand the break-even analysis; [ﬂ f';ll(jlll;ltc depreciation; (g) listo
.v;n'i(ms milestones related to project concept to commissioning.

N
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CH8TPES51: Petrochemical Technology (310)

Unitl: Survey of Petrochemical Industries : Petrochemical Industries in India, Plasticand
Synthetic Fiber Industries, Product of Petroleum Industries, Feed Stocks for Petrochemical
Production, Purification and Separation of Feed Stocks, Chemicals from Methane.

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

Unit I : Chemicals From C3, C+ and Higher Fractions : Chemicals from Propane,
Propylene, Butanes, Butylene etc. Production of Synthesis Gases from Higher Fractions.
Carbon Compound, Dehydrogenation of Hydrocarbon and Higher Paraffins.

Unit [V : Polymers of Dlefins : Polymers and their Properties, Polvmers from Olefins-
Palyethylene (HDPE, LDPE), Polypropylene, Viayl Polymers. Production of BTX, Benzene
Derivatives, Products from Toluene, Oxidation Products of Toluene, Synthetic Fibers and
their Production.

Uit V: Synthetic Rubber, Plastics and Detergents : Synthetic Rubber and its Production,
Classifications of Plastics, Different types of Resin and their Production, ABS Plastics, Poly
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. ATextbook on Petrachemical 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.

CHBTPES3: Membrane Separation Processes (3 1 0)

Introduction 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 Polarizadion 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 [. D. Seader, Ernest |. Henley, Wiley
2. Separation Process Engineering by Phillip €. Wankat, PHI
3. Membrane Technology and Applications by R W Baker, John Wi ley and Sons, Ltd, UK.
4. Membrane Separation Processes by K. Nath, PHI, New Delhi

Reference:

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

Courses Focus on Employability/Entrepreneurship/Skill Development
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CHBTOE41 : Optimization Techniques (310)

System Analysis and Medeling : Introduction to Systems Analysis and Modeling with
Reference to Chemical Engineering Problems, Differential Method for Solving One and Two
Variable Problems With and Without Constraints, Case Studies, Application of Langrangian
Multiplier Method.

Search Methods: One Dimensional Search Method- Newton's Methad, Quasi Newton’s
Method, Polynomial Approximation Methods, Sequential Search Methods - Golden Section
Method, Dichotomaus Search Method, Interval Halving Method, Fibonacci Method.

Linear Programming: Modeling, Graphical Method, Single Phase Simplex Method, Two
Phase Simplex Method, Duality, Dual Simplex Method.

Geometric Programming: As Applied to Chemical Engineering Problems with Degree of
Difficulty Equal to Zero and One, with and without Constraints.

Dynamic Programming: Introduction to Dynamic Programming as Applied to Discrete
Multistage Problems Like Cascade of CSTR, Train of Heat Exchanger ctc, Computer
Programming Techniques applied to Optimization.

Methods for Global Optimization.

Text Books:

1. Optimization Theory and Practice by Beveridge and Schachster

2. Optimization Techniques for chemical Engineers by Asghartussain
3. Optimization by SS. Rao

%. Linear Programming by Hadley
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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) Solve problems using non-traditional optimization techniques;
(d) use of different optimization techniques for problem solving.
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CHB8TOE42: Process Modeling & Simulation (310)

Introduction : Uses of Mathematical Models, Scope of Coverage, Principles of Formulations,
Mathematical Modeling in Chemical Reaction Engineering: CSTR, PER, Batch Reactor,
Semibatch Reactor, Series of Isothermal CSTR, Constant Hold-Up CSTR's, CSTR's with
Variable Hold Ups, Gas Phase Pressurized CSTR, Non Isothermal CSTR. Bioreactor, Trikle Bed
Reactor.

Mathematical Modeling in Mass Transfer : Ideal Binary Distillation Column, Multi-
Component Non-ideal Distillation Column, Batch Distillation with Hold Up, Steam
Distillation, Multi-Solute Batch Liguid- Liquid Extraction, Continuous 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 Modeling of Other Chemical Processes: Interacting and Non-Interacting
Systems with and without Heaters, Isothermal Hydraulic System, Forward and Backward
Feed Triple Effect Evaporator,

Introduction of MATLAB and Use of Language, Simulation, Program Development and
Numerical Solutions of Above Procosses.

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. Baby, Oxford University Press, 2004.

w

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.

‘ bl
C':CZLU{:{ e : s ~ 91/’ S
r¢leslrg %7/;’ (@\{\S&% %a\‘b (j /(5\5‘/
\ ’)f'c \Q
[ i (¢t 5
(Olprge
30S held on 15" May 2018

Course Outcomes

Students would be able to (a) explain detail importance of ODE and PDE; (b) develop mode!
equations for the given system; (c) solve structural, thermal, fluid flow problems; (d)
qua : g Y ‘

demonstrate the model solving ability for various processes/unit operations; (e)
demonstrate the ability to use a process simulation.
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DEPART NTOF CHEMICAL ENGINEERIN
SCHOO! UDIES OF ENGINEERING & TEC] LOGY. GO
(INDIA)
SCHEME OF EXAMINATION
M.TECH. CHEMICAL ENGINEERINC
M. Tech, I-Semester
SL| Course Subjects Periods/Week Evaluation Credits
Type/ |
Code L | T| P [1A|ESE|Total
| B CHFPATTI Advanced Hesat Transfer 3 0 0 |40 60 | 100 3
2. | CHPATT2 | Advanced Separation Processes N!‘WX:C ugsel 0 | 40| 60 | 100 3
3. | CHPATT3 Advanced Fluidization 3 0 0 |40] 60 | 100 3
Engineering
4. Elective - 1 3 0 0 |40 ] 60 | 100 <
CHPATPL Advanced Reaction EngineeringNew Courke
CHPATP2 Advanced Wastewater
Treatment Technology
CHPATP3 Advanced Chemical Process
Modeling
5. Elective — 11 3 0 0 |40 60 | 100 3
CHPATPA Advanced Process Control
CHPATPS Process Intensification
CHPATPG Bioprocess Engineering New Course
6. | CHPALTI |Chemical Engineering 0 0| 4 |30]20 ]| 50 2
Computational Lab
7. | cHPATCE | Rescarch Methodology and IPR New Gopriey 50 | 50 2
T'otal 600 19
| /[/\o\r" 3 /J/\ AN
A s a \
‘[\L‘U ] ¥ s - 2\
AP ot g
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M.
Course \Hhi:’\h 7 | l'\‘l"i:'d\ \\. eek ; ;\:nlr:znrl;nz) | Credits |
Iype/ 1 r | v [1a [esE]vota
| Code | |
1. | CHPBTTI \dvanced Transport Fhienomens New Codrsg U 0 | 60 10660 ‘ 3
2. | CHPBTT2 “hemical Reactor Design 3 0 6 {40 | 60 | 100 3
3. Elective - 111 3 0 ] 30| ob 100 3
CHPBTPI Computational Fluid New Codrse
? 4 Dynamics
> )
CHPBTF2 Fuel Cell Technology New Colrse
CHPBTP3 Process Plant Design & Flow
Sheeting New Course
4. Elective— IV 3 0| 0 |[40] 60 | 100 3
CHPBTP4 Design & Development of
- Catalyst
5 )
CHPBTFS Industrial Pollution Control
CHPBTP6 Safety Hazards & Risk
Analysis
S Open Elective 3 0| 0 |40 60 | 100 3
MSPBTO1 | 1. Business Analytics New Coursg
IPPBTO2 | 2. Industrial Safety New Courge
IPPBTO3 | 3. Operations Research
CEPBTO4 | 4. Cost Management of 5
Engineering Projects New CQurse
MEPBTOS | 5. Composite Materials New Couse
CHPBTO6 | 6. Waste to Energy New Course
ECPBTO7 | 7. Internet of Things New Course
MCPBTOS | 8. MOOCs
A 6. | CHPBLT1 | Advanced Chemical Engineering 0 0 4 [30] 20| 50 2
a5 Lab New Course
7. | CHPBPT1 Mini Project 0 0 4 |30)| 20 50 2
. T
8. 1\ud|t Course/Value Added 2 ololel o 0 0
Course
ELPBTXI |English for Research Paper New Goursé
Writing
PEPBTXZ lqy s Management by Yoga New|Courge
CEPBTX3 |Disaster Management New Course
LAPBTX4 Constitution of India  New Coursd
Total 600 19

Note: Under MOOCs the students have to opt an
NPTELAGC SWAYAM

v subject other than Chemical Engineering from

Q
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ch. 111
[silcourse == L Wee I ion | Credit
1 ) ] ¢ VP 2 e
‘ ‘ . | -. A | [otal
l Code | I P |1A | Fotad]
S e | - o ey et }
1. i CHPCPT1 | D Stage-1 ' 0 | 28 |100 200 14
r> T Total lell—| 14
M.Tech, 1V-Semester
SI.| Course Type/ Subjeets Periods/Week Evaluation Credits
Code L | T | P |IA|ESE|Total
1 CHPDPTI Dissertation Stage-11 0 0 | 32 |100{ 200 | 300 16
Total 300 16

Total Credits for the Program = 19 + 19 +14 +16 = 68
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" \
.
BIECT LODE SUBTECT NAMI LTzl CREDIT
CHPATT ADVAL ) HEAT TRANSES 32 0:00 3 .
L
Course Objective No Change |
o  The course will ded LA EestRm pduction, convection, radiation
phase change and dimensior {ess numbe
o The course is design to learn the tech wes for heat transiér enhancement
and usage of numerical methodds
e To understand for solving heat transfer probiems such as heat exchangers
and evaporators
Course Content:
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
hicat transfer coefficients, Heat transfer factor Reynolds number. Plot Analogy equation
for heat momentum transfer. Boiling heat transfer with particular reference to
Nucleate and film boiling and estimation of boiling heat transfer coefficient. Heat
transtes from condensing vapors. Nusselt equation for film type condepsation of vapors
over vertical surfaces and inclined tubes. View factors and eémissivity factors for
different situation. Radiation shield and radistion error in pyrometry. Combined
conduction, convection and radiation heat transfer
Course Outcome:
After learning the course, the students will be able to :
» Todesign and analyze the performance of heat exchangers and evaporators
o To Analyze the various analytical and numerical heat transter problem,
« Undorstand the basic concepts of phase change and their coefficient, impact on
heat transfer
LA Texts Books :
« Hallman 1. . Heat Transfer Operation, McGraw-Hill
¢ AText Book on Heat Transfer, Universities Press; Fourth Edition
Reference Books :
e Sachdeva R.C, Fundamentals of Engineering Heat & Mass Transter
e Bird R. B. Steward, W.E. and Lightleot E N, Transport Phenomena, Second
edition, John Wiley and Sons
o  Deen W. M., Analysis of Transport phenomena, Oxford University Press
»  Slattery | €, Momentum Heat and Mass Transfer, Krieger Publishing
.{.‘ N\ y ':\
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SSEBIECT COL UBJECT NAME P CREDI
CHPATTZ ADVANCED SEPARATION PROCESSES 150 3
Course Objective New Course Infroduced
. T'o famtia tudents with s adviinded aspect ration prog
and the s¢lecth i separation p QRS0
e To enable stodents to understand the principles and procosses of ads tion

membrane séparation and chromatography and tw design an absorber

membrane unit 1o achleve a2 specified separation

o  Tointroduce them to new trends used in the separation technologies
Course Content:

Conventional Separation Processes: Absorption, Adsorption, Conventional separation
processés - Distiliation, Drying, Extraction, Diffusion, Leac hing, Crystallization
Advances in separation techniques based on slze, surface properties, lonke properties.
Cross flow filtration, Electro filtration, Dual functional filter, Surface hased solid -Haguid
separations involving a second liquid, Strofloc filter. Bubbie and Foam Fractionation:
Nature of bubbles and foams, stability of foams, foam fractionation technigues, batch,
continuous, single stage and multistage columns, Types and cholee of membranes, Plate
and frame, Spiral wound membranes, Tubular and hollow fibre membrane reactors,
%, Reverse osmosls, Nano-filtration, Ultrafiftration,
ramic membranes, Membrané Separation: Charocteristics of

Membrane Permeates, Di

Microfiltration, Dialysis, Ce
organic and inorganic membranes, basis of membrane selection, osmotic pressure,
partition coefficient and permeability, concentration polarization, electrolyte diffusion
and Facllitated transport, Industrial applications of Micro-filtration, Ultra-Filtration,
Reverse Osmosts, Electro-Dialysis. Special Processes: Liquid Membrame Separation,
Super-Critical Extraction, Adsorptive Separation-Pressure, Vacuum and Thermal Swing,
Pervaporation and  Permeation, Nano-Separation. Chromatographic Methods of
Separation Gel: Solvent, lon and High Performance Liquid Chromatography.

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

* List situations where liquid-liquid extraction might be preferred to distiflation

make a preliminary selection of solveént using group-interaction ritles, Size

simple extraction equipment

Differentiate between chemisorption and physical adsorption, List steps
involved In adsorption of a solute, and which steps may control the rate of
adsorption, explain the concept of breakthrough in fixed-bed adsor ption

* Explain how crystols grow, Explain the importance of super saturation in
crystallization

» Describe effects of mixing on super saturation, mass transfer, growth, and scale-

up of crystallization (
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UBIECT COD SUBJECT NAME TP CREDNY
CHPATIS ADVANCED FLUIDNMZATION ENGINETHING G0 J4
( rse Objective
« Tostudy the shenorhenon of fluidization with industyjal procoessing ¢ bective
. o strdy the various reglmes of fiu tizatton and thelr mapping
e “l'ostudy the design of equipments based on fluldization tachnigue

Course Content: TO% Chnge

Introduction 1o fluidization and  applications: Phenomenon of Huidization, behavior of
flusdized bed, contacting modes, advantages and  disadvantages  of Huidization,
fluifization quality, selection of contacting mode, Fluidized Beds for Industrial
Applications like coal gasifiation, synthesis reactions, physical operations, cracking of
hvdrocarbens. Mapping of fluidization regimes: Characterizaton of particles, mechanics
of flow around single particles, minimum fluidization velocity, pressure drop Vversus
volocity diagram, The Geldart classification of solids, fluidization with carryover of
particles, terminal velocity of particles, distributor types, gas entry region of bed,
pressure drop requirements, various distridutor plates, design of distributor plate.
Bubbling fuidized beds: Davidson model for gas flow at bubbles (n 4 Auidized bed, the
wake region and movement of solids at bubbles, coalescence andl splitting of bubbles,
bubble formation above a distributor, shg flow, Turbulent and fast fluidization -
mechanics, flow regimes and design equations, Emulsion movement, estimation of bed
properties, bubble rise velocity, scale up aspects, flow mwiels, twa phase model, K-L
model. Solids movement and Gas dispersion: Vertical and horizontal movement of
sofids, Disperston model, large solids in beds of smaller particles, stoging of fluidized
beds Gas dispersion in beds, gas Interchange between bubble and emulsion, estimation
of gas interchange coefficient, Heat and mass transfer in flusdized systems, Mixing in
fluidized systems - measurements and models. Entrainment or Elutriation of Fluidized
Beds , Reactors : Entrainment and elutriation, Freeboard behavior, gas outlet,
entrainment from tall vessel, freeboard entralnment model high velocky fluidization,
pressure drop in turbulent and fast fluidization, Slugging, Spouted beds, Circulating
Fluidized Beds, Mathematical model of 3 homogentous fluldized bed, Design of
catalytic reactors, pilot plant reactors, Information for design, bench scale reactors,
desigh decisions, deactivating catalysts, Design of no catalytic reactors, kinetic models
for conversioh of solids, models for shrinking particles, conversion of -solids. of
unchanging stze

Course Outcomes :
At the end of the course, the student will be able to:
o Performing and understanding the behavior fluidization in fluidized bed

o Evaluate the characterization of particles and power consumption in fluidization
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ECT CODI SUBLHE NAME TP CREDIT
\DVANCED WASTEWATE!

FECHNOLOGY

FREATMEN 3:0:0

No Change

Course Objective :

s It encompasses water and wastewater analytical und instrumsental methods ©

analysis

o Deslgn considerations of varions unit pperations and processes of water
treatment facilities

« Learn acration, sedimentation, coaguiation and flocculation processes, Able to
explain settling equations

» It also deals with biological sludge handling and treatment

Course Contents :

introduction, Health and eavironment concern in wastewater management, Water
quality: Definitions, characteristics and perspectives. The hydraulic cycle, Water quality,
Physical, chemical and biological water quality parameters. Measurement of organic
concentration, BOD, COD and TOC Test, reaction between BOD, COD, & TOC, Most
probable number {MPN), Measurement of biological characteristics, Toxicity Test
Reactor used for transient of wastewater mass balance analysis, Modelling of ideal flow
in reactor, Modelling of tréatment process, Kinetic of processes, Process selection,
Physical unit operations: Screening, mixing, Gravity separation, Primary sedimentation,
Coagulation, Secondary treatment of waste water, adsorption, Blological waste water
treatment, Micro-organism growth kinetlcs, modelling of suspended froth treatment
process, Aerchic biological oxidation, Anaerobic process, heavy metal pollution

remedies
Course Qulcomes;

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

« Explain the need for wastewater treatment, categorize the wastewater based on
characteristics, and Hlustrate reactor types in wastewater treatment

» Understand and apply the design principles and criteria in desigring units such

as screen, grit chamber, primary settiing tank, Establish bio-kinetic constants in
the engineering design of wastewater treatment processes

o Describe the design criteria and design the suspended and attached growth
bivlagical wastewater treatment systems like activated sludge process, tickling
ltlter

s Plan and perform aerobic and anaerabic treatment processes on both domestic

wastewatae and Industrial eflluent
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SUBIECT CODI SUBJECT NAMI LT
HIPBTP1 COMPUTATIONAL FLUID DYNAMICS 304
New Course Introduced
Course Objectiv
o Toprovide an int oduction 1o the sclentific princi les and practical vn 1142
applications of computat onal Nuid dynamics

o Togive exposure to the commercial software ANSYS Fluent
Course Content

Computational approach to Fluld Dynamics and ity comparison with ¢

analytical methods, Basics of PDE: Eliiptic, Parabolic and Hyperbolic Equations, Re

eview
of Navier-Stokes Equation and simplified forms, grid generation, structured and
unstructured grids, cholce of suitable grid, grid transformation of equations, some
modern developmonts in grid generation for solving engineering problems, CFD
essentials, Finite difference method (FDM), finite volume method (FVM) and finite
element method (FEM): Discretization of ODE and PDE, , Exglicit and Implicit scheme to
solve heat and fluld flow problems, Application of 1st order and 2nd order Upwind
Scheme, Applicatien of SIMPLE, SIMPLER algorithm to solve fluid flow problems,
Simulation of CFD problems using Fluent.

Course Outcome :
After learning the course, the stadents will be able to:

1. To discretize the momentum, mass and energy transport equations by fntte
volume technigue.
2. To understand the subject of Computational Fluid Dynamics and know how to
use it as tool to solve the Heat Transfer and Fluid Mechanics refated Industrial
Problems
3. To sulve some problems with the help of the ANSYS Fluent software,
y Texts Books :

|

« Anderson | D, Computational fluid dynamics, McGraw Hill
o Date A W, Introduction to Computational Flulkd Dynamics, Cambridge University

P TENS
Reference Books

s Versteeg H. K and Malalasekera, An Introduction to Computational Fluld
Dyvnamics: The Finite Volume Method, Longman Scientific & Technical

o  Muralidhar K, and Sundararajian T., Computational Fluld Flow and Hear Transter
Narosa Publishing Houss

o Patankar Suhas, Numerical Methods In Fluld Flow & Heat Transfer, CRC Press
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LT CREDIT
Fl NOG w:n 3
Course Objective; New Course Introduced
o Demonstrate a thorouph understanding fuel cell powers plant's and #s

companents’ performinc charicteristics

¢ Descnibe the pv."l_lrmn:zn- and design characteristics of varions fuel cells, as well
as operational issues

o Discuss the design philosophy and challenges that must be overcome in order for

this power plant to be economically viable
» Thermodynamics and e¢lectrochemistiy will be the focus of the design and

analysis
Course Content

Low and high temperature fuol cells are discussed in this overview of hydrogen energy
and fuel cells. Polymer electrolyte fuel cells, Alkaline fuel cells, Phosphoric fuel calls,
Molten carbonate fuel cells, Solid oxide fuel cells, Microbial fuel cells, Fuel cell systems,
and Sample calcolations are all examples of fuel cell performance. Thermodynamics of
fuel cells: heat, work potentials, reversible voltage prediction, and fuel cell efficiency.
Electrocatalysts-design, activation kinetles, avervoltages, Tafel equation, charge transfer
reaction, exchange currents, fuel cell reaction kinetics-electrode kinetics, overvoltages,
Tafel equation, charge transfer reaction, exchange currents, electrocatalysts-design,
activation kinetics Charge and mass transport in a fuel cell-flow field, transport in the
and transport in the fuel cells:-
characterization techniques In-situ and ex-situ, 1-V curve, frequency response analyses

clectrode, electrolyte Characterization of

Materials Science and Engincoring, Process Safety and Procesy Design
Course Outcomes :

At the end of the course, the student will be able to:
1. Apply know-how of thermodynamics, electrochemistry, heat transfer, and fluid
mechanics principles 1o design and analysis of this emerging technology

2. Have thorough understanding of performance behaviour, operational issnes and
challenges for ali major types of fuel cells

3. Identify, formulate, and solve probloms related to fuel cell technology keeping in
mind economic viability

Use the techniques, skills, and modern engineering tools necessary for design

..3-

and analysis of innovative fuel cell systems
5. Understand the impact of this technology in a global and societal context

Texts Books :

e Larminie |. and Dicks A, Fuel Cell Systems Explained, , John Wiley & Sons Inc.
o Barbir Frano, PEM Fuel Celis Theory and Practice, Elsevier Academic Prass

o Hoogers G, Fuel Cell Technology Handbook, SAE International

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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Pvpuriment acal t B
SUBIECT C{DY BIECT NAM = o
CHPHTP INDUSTRIAL POLLUTION CONTROL i i
‘."‘“l"-l""ww, Ve :
e Tounderstand the nportance of industciil pollution and its aiat t

o To ctudy the underlying principles of Industrial pollution cont:
s Toacquaint the students with case studies

o Student should be able to destgn complete treatnient system

70% Change

Course Content @

Alr pollution Sources and Effects; Air poliution lows and standards; Air pollation
sampling and measurement from polnt, non-point, line and area sources, analysis.of air
pollutants; Air pollution control methods and equipment, Design detalls of Particulate
emission control eguipments like Gravitational settiing Chamber, Cyclone Separator
Fabric Filter, Electrostatic Precipitator, Wet scrubber; Case studies of a few Industrial
pollution control system. Sources, effects and laws of water pollution; BOD, COD; Waste
water treatment, Design details of Primary Treatment methods like Pretreatosent,
Sedimentation, Eloatation, Design aspects of Secandary Treatment methods like
Activated Sludge Process, Trickling Filter. Design aspects of Advanced waste water
treatment incheding lon Exchanger, Reverse Osmosis, Electrodialysis, Advanced
Biological Systems. Solid Waste Managément, design calculation ‘of disposal methods,
Incineration. Hazardous Waste Maragement strategy and treatment methods, landfitl
closure and underground disposal

Course Outcome !

After Jearning the course, tho students will be abje to:
1. Recognize the causes and effects of enviranmental poliution
2. Analyze the mechanism of proliferation of pollution
3. Develop methods for pullution abatement and waste minimization
4. Design treatment methods for gas, liquid and solid wastes

Texts Books ;
o Schnelle X.B. and Brown CA. Air Pollution Contral Technology Handbook, (RC
Press
e Peavy HS., Rowe DR and T hobanoglous G, Environment Engineering, McGraw-
Hill
Reference Books :
o Trivedy RK and Gogl P.K, An Introduction to Alr Pollution, Technoscience Pub
s Sengar D.S. Envirenmental Law, PHI

e B Chawla, lain AK. Jain A K, Waste Water Engineering "\‘

Courses Focus on Employability/Entrepreneurship/Skill Development
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SUBJE CODE SUBJECT NAM: 3 CREDIN
514 DESIGN & DEVELOPMENT OF CATALYSY §10:0 3
LOours: Djecuive;
o Togive the students msight 10fo sAvances in cat Uytic réeaction engineering
¢ Tounderstand the mechanisms involved in catalytic reaction

o  Tostudy the catalyst characterization technigul

e Tostudy the advanced industrial applications in £atalysis

s To understand the principles behind catalyst deactivation and study their
models

No Change

Course Contents :

Srructure of solid surfaces; Chemisorption and Physisarption; Thermodynamics and

kinetics of surface processes; Principles of heterogeneous catalysis; Preparation,

characterization and classification; Structure oand activity; Lattice lmperfection;

Geomnetric and electronic factors Preparation and characterization of catalysts. Kinetics

of heterogeneous reactions, Physical, Chemical and mathematical description of catalyst

deactivation; Deactivation by fouling, poisoning and sintering. Deactivation and

regeneration of catalyst pellets, Deactivation and regeneration of fixed beds. Dynamics

of polyfunctional catalvsts. Electro catalysis and photo catalysis. Mechanism and

kinetics of some typical heterogeneous cataiytic reactions. Applications in fertilizer,

petroleum, petrochemical industries and pollution control

Course Outcomes :
At the and 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
n chemical iIndustry

Texts Books ;

o Poncelet G, Martans |. and Delmon B; Preparation of Catalyst VI Scientific bases
for the preparation of Haterogencous Catalysts;

Etseverr

» Regalbute |, Catalyst Preparation : Sclence and Engineering; CRC Press
Reference Books ;

o Emmett P.H., Catalysis Vol L and 1], Reinhold Corp, New York

- ﬁmi:hl M., Chemical Engineering Kinetics, McGraw Hill

. homas and Thomas, Introduction to Heterogencous Catalysts, Academic Préss
London
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Departing niral | ‘ Ll
SUBJ ODE SUBJECT NAME CREDI
CHPBITZ FEMICAL REACTOR DESIGN : | }
Course Objective: : No Change
- W hl urse introcne tudents to the ammlication of kKin 4 Aam escGon
enginearing in chemical engimeering procusses,
. Understand the conce pts such as standard states, chemical! reaction rares

reaction mechanism mass halances amd design equations for ideal reswtors

well a5 non-ideal reactors
Course Content ;

Review of Design of ideal isothermal homogeneows reactor for single and multiple
reactions, RTD of Ideal reactor, Interpretation of RTD dats, Flow meodels for non-ideal
reactors, dispersion model, N tanks In series, multi parameter model, diagnesing the ilis
of reactor , influence of RTD and micro mixing on conversion, Adiabatic and non
adizbatic operations in batch and fow 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 facter,
selectivity, catalyst deactivation, Design of keterogeneous catalytic reactors.

Course Outcomes !

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

Texts Books :
» Carberry James ), Chemical and Catalytic Reaction Engineering, McGraw Hill
o Smith |-M,, Chemical Engineering Kinetics, Mcgraw Hill

Reference Books

» Levenspiel O, Chemical Reaction Engineering, Wiley Eastern
e Frinebt G F. and Bischoff K. B; Chemical Reactor Analyzer and design, John
Wiley & Sons

» Foggler H. S, Elements of Chemical Reaction Engineering

( .’1 ) Lv- A% N ‘\ % f
A lﬂlb' — ) ,‘ )

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




