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Thermodynamics

Workshop and Manufacturing Practice
Programming For Problem Solving
Programming For Problem Solving Lab
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
Heat Transfer

Heat Transfer Lab

Mass Transfer-I

Mass Transfer-I Lab

Chemical Reaction Engineering-I

Process Dynamics And Control

Process Dynamics & Control Lab

Chemical Reaction Engineering Lab

Food Engineering

Fertilizer Technology

Mass Transfer-I1
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- CH6TPE31 Fuel Combustion & Energy Technology
- CH6TPE21 Process Equipment Design-I

- CH6TPC11 Organic Chemical Technology

- CH6PPCO7 Mass Transfer-1I Lab

- CH7TPC13 Process Equipment Design-II

- CH7TPC14 Chemical Reaction Engineering-II
- CH7TPC15 New Separation Processes

- CH7PPCO8 Minor Project

CH7PPC09 Vocational Training Viva Cum Seminar
CH8TPC16 Process Equipment Design-II

CH8TPC17 Project Engineering, Economics And Management
CH8PPC10 Project

CH7TPE41 Petroleum Refinery Engineering
CH8TPES1 Petrochemical Technology

- CH8TPES3 Membrane Separations Processes
- CH7TOE32 Water Conservation And Management
- CH8TOE41 Optimization Techniques

- CH8TOE42 Process Modeling And Simulation
CHPG1101 Advanced Heat Transfer

CHPG1102 Chemical Reactor Design

CHPG1103 Fluidization Engineering

CHPG1105 Membrane Separation Processes
- CHPG1106 Chemical Engineering Computational Lab
CHPG1201 Advanced Fluid Mechanics

CHPG1202 Advanced Mass Transfer

CHPG1203 Industrial Pollution Control Technologies
CHPG1204 Design And Development Of Catalyst
CHPG1206 Project

CHPG1207 Seminar

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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w;.fl'!i‘rﬂ.(: T CODI
cHoLTEL02
Objectives:

Principles and application

Contents :
I, Introduction- scope ol thermi
Work, Encray. Hear [3L+ 11

2. Enerey conscrvation & first
Rule: Reversible process; |
\53(':!1\,"“[‘ ."f'}

| |08
e
nange ca 1
ol |
|
1 3 | -
9. The Camot refrigerator; Vapor
Ligquefaction processes: (0L + 21
Suggested Text Books
LLM. Smith, H.C. Van Ness and MM Al , Introdug
. .

VRAMICS, /1ih e@iion, 3

Course Outcome: Students will be able to

1. Explain basics of thermodynamics, work and energy

temal ¢

2. Describe phase transition, ideal gas law and Van der Waals law

3. explain first and second laws of thermodynamics and its applications

Courses Focus on Employability/Entrepreneurship/Skill Development
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3 SO2 1

Unit 1
Intro dus.l on to Proeramming {3 lectares)
Int ol
program is stored and i
» 3 1 lectur'es

i

1

I

Uit 2

Arithmetic expressions and precedence |
Cond: L1 i

Wrtm d evail

1 » . I'

Arrays (6 lectusres) <13, 2-12}
Unit 3

Basic Algorithms (6 lectures)
Searchi ) t i

roots of eguations. mtroduction of Algon

Unit 4

Function (3 lectures) | ]
Functions {inchsdin 1z built 0y hbrarse irimeler Ny {

Passing arrays o 1 ns idea
Recursion functions (5 lectures)
Exampie progian el mding |
Unit 5

Structure (4 lectures)
Structuces. Delimog
Pointers (3 lectures) ldc

stractures, notion nxed st (n

Suggested Text Books
(1) Byron Goitfried, Schaun
it) L. Bal )

Suevested Relfercuce Books

(1) B

Course Outcome:

1. Explain a basic understanding of computer software and hardware
2. Develop skill in writing programs in a technical programming language.

3. Develop problem-solving skills and knowledge of computing fundamentals to a wide
variety of engineering and technology problems

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

id ! eccde r T t by 4 tntorial fo explain the approacih
[The laboratory should he preceded or folluwed by a tatovia apl { !
or

i { 1 ¢ Iy swasBalihans ¢ |
aleorithm to be implemented for the problem giyon.

Futorial 1z Problem wols
Labl: Familiarizano i programn
Tutorial 2: Variahic 1y

Lub 2: Simple

Tutorial 3: Branching and fogicat ¢

Lab 3: Problems thvoiving 1i-U el
Tutoriat 4: P Wil
Lab 4: Iterative pronicny

Futorial 5z 1D Acrayvs: searclung,
Lab 3: 1D Array manipuiation

Tutorial 62 21 arrass and Strings
Lab 6: Matrix problems, Siring operal

FPutorial 7: Functy
Lab 7: Simple fupctio

Tutorial 8 &9: Num U omethods (R indine. m | | L N

infegration):

Lab 8§ and 9: Programmiity for seivin 1 | hodds probiea

Tutorial 10: Recursion, struciure
L.ab 10: Recursive function:

Tutorial 11: Pointors. structuces and Jdymany ‘ Hocad
Lab 11: Pointers and sin

Course Outcome:
1. Familiarization with programming background

2. Knowledge of ¢ programming

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 Cental Universty Established by @he Ceatral Univensty Ordinance 2009, No, 1 of 2009)

SCHEME FOR EXAMINATION (Effective from sesssen 2019.28)
B. TECH. (FOUR YEAR) DEGREE COURSE. CHEMICAL ENGINEERING

SECOND YEAR, THIRD SEMESTER

[Course No. | Periods | Evaluation Scheme |
SNo. | e e | Subject L | 7| p | Sesional Exam I Credits
___JTHEORY | - P IR T T RS Fotal -
01 | CHO3TBSO05 |Biology 3oz 70 | 100 ] 3
| 02 C'-KBIB\DF' Mathematics ~111 31030/ 7% | 100 ] 4
03_ (HO‘TES(.\- };ngmeerm@znd S(\d\h\,hmx,s 310/ 30 0 10 —
04 CHO3TPCO! Material and Erergy Balance Calculations [ 3| E[D |30 7 160 ‘ K}
05 | CHO3TPCOZ |Fiuid Mechsnics - 3t fof30]| 70 [ 100 4
06 | CHO3TPCO3 | Thermodynamics 11 3|1 )03 70 | 100 4
Pncmal
01 [ CHo3ppCol | Chemical Engineecing Lab-1 [oJo 330 201 s0 | 1s
A - .
‘ oz_ cucepmp Fluid | Fluid Mechanics Lab 90|33 20| s0 | 1%
‘ Total 5 | 18} 6o w | 27 |
IA - Internal Assessment ESE- End Semester Examination Total Marks- 700
Total Periods - 30 ~ Total Credits — 27
B80S held on 13" May 2019 2
57 (;f'-‘ AN \-')" u{ 1/\\‘\ /“g Z(«
“=l ZT ] AN A %
REw & V&\" \ A A A
5
SCHOOL OF STUDIES, ENGINEERING & TECHNOLOGY
GURE GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Coverad University Established by the Cesteal Univursity Ordinsmoe 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 Evaluatio Scheme.'
| S-Ne. Subject = | Credits
| THEORY BN IA | ESE | [Total =
o1 CHOSTHS0? !qi:j;nessCommumcauon and Presentation alolol3s0| 7 160 3
02 | CHDATPOD4 | Numerical Methods In Chemical Engineoring | 3 EIREIES ‘ 100 4
03 | CHO4TPCOS | Inoeganic Chemical Technology 3folo]30] 70 | 100 3
04 | CHOSTPCOS | Particle and Fluid Perticle-Processing 3|ofof3 ] 70 w00 3 |
05 | CHO4TPCOT | Process Instramentation [3]0 30[ 0 | 100 3
Pnu.hcnl
B £ N = - g s — TO—— ) f— ———y
o1 CHO4PPCO3 iNu.mcncal Metlads in Chemical Engineering olo!l3liz l 20 @ 1.5
02| CHOSPPCOA_ | Paricie and Fluid Particle-Processing Lab_ | 0] 0| 3 | 30 | 20 | 80 | 18
03 | CHO4PPCOS | Process Instasmentation Lab 10]o[3[30] 2 [ s 1.5
Xy i e LIS B Soait SR8
Il Total 2501820 5 ) N S
IA ~ Internal Assessment ESE- End Semester Emmlmtno- Total Marks- 650
Total Periods - 25 Total Credits - 20.5 \ ? /-; -
BOS held on 137 May 2019 A% ,, '\
= Gat K\J (/2 [“m‘? 51"\ J}A‘gﬁlr ;
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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 engineering courses that are part of
the curriculum.

Contents :

2.

Introductory concepts of units, physical quantities in chemical engineering,

dimensionless groups, “basis” of calculations [3L+1T]
Gases, Vapours and Liquids: Equations of statc, Vapour pressure, Clavsius-Clapeyron
equation, Cox chart, Duhring's plot, Raoult’s law. [6L+2T]
Fumidity and Saturation, humid heat, humid volume, dew point, humidity chart and
its use, [6L+2T]
Material Batances with recycle, bypass and purge. [61.42T7

Material Balance: With chemical reaction, Concept of stoichiometry and mole
balances, examples, including combustion. [6L+2T]

Material Balance: Introduction. solving material balance problems without chemical
reaction. [6L42T]

. Energy balance: open and closed system, heat capacity, calculation of enthalpy

changes. [6L+2T]

Energy balances with chemical reaction: Heat of reaction, Heat of combustion.
[6L+2T]

Total [45L+15T]

Suggested Text Books
L. 8. N. Saha, “Chemical Process Engineering Caleulation®, Dhanpat Rai Publication
Co. (Pvt) Ltd., New Delhi
2. Bhat, 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.

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)



Highlight

Highlight


Guru Ghasidas Vishwavidyalaya
(A Central University Established by the Central Universitieset 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

TS gile Rreafdemes

(e R aftfrm 20007, 253 airi it Bt )

T, REARIGR - 495009 (B1.)

B Tech Syllates Degartoent of Chemical Englaceriag
CHITPCO2 Fludd Mechanlcs [E:3, T:1,P:0)
Objostive:

Tt oljective of this coune & 10 Wtroduse e ravdenies of N0ids (Oid sivics and Nud
dyramics), refeviat th Chenical Eogineoring operatices. The ootse will infreduce sadonts
80 forees on (hids, bydrossaty: fooses o0 submerped  bodics, Eulerias and Lagrenglen
desorptioes of flow, How vissslizatioo, mtegre] malysis wvelvieng meess aod momentem
belnnces, Bemealli oquatico, Bow droigh plpes md duitsy,  fow mcasirenent asd
istnrmentl flow trasepactation - pumps, Sowers wad omprosans, | coasecvation of fuss,
lisewr mad spelar momentum in difforeotial foes, Nav okes equation, viseous foas,
skie and fonm fostion, potential fiows and bousdiry Isper Boory. Turbuiace and webalen
Dervs will be inroducsd

Contenex :
1. Biroduction to flukds, Types of fuids, Conppt of visoosity, Fomes o Guide Nocmad
pod shoar sesscs 3L
2. Flokd staries - Hydeortatio equilibrium, peessiee Ssirbusion, Marometry, Foroos s
nfmerped bodies, Booyancy. |3L+17)
). Rinemesics of Sl Dow- Ederian snd Lapnngin descoptions, Flow yvissalizgion,
Streomfiunction, Voricty and Creulston {SL43Y]
4. Systern and cantecd yolume approsches, Jaegnd Balences — masa and monEnnie,
Euler's eqmtion of motion, Bemoulll equston ind ipplicativns L +27]
5, Reynolds sumber, Lastiner Fioo for Newscoie md Non Newtorden 0uid, Terbalent
e 2eoaph pipes sexd close chnels mnd fis cherazienstic aqedions 5L+
6. Hewd loes in pipe Bow, Fricdon hsses do 35 sudden changos 0 velooky or deectiva
of flow, expenision, cootaton, ¥t of fitfings 161427
7. Pl measarcsen, vecabic bowd meters, vanatle area mieter, Msertion mekr,
M4~11]
3. Trewportaion of Budds « panps, hleadrs, comprosons sloction and desipn of
pumps Besin

9. Diffecorial walyis, wass o et lvines, R S ssuion,

Usiddirectionesd flow, Viscous flow, Siokes bow, Skis deg aed peesure dog
16L+21)
10, Poteotial fhow, Poteatial funticn, Soletion of Lapises equation (3173
11, Boundees Layer thocey, Blysms solotion, Boondary Tayer seperation. ELe2n

Totad [4SL + 15T)
Seagested Text Baoks

L M. Wht g, Fhad Mechanios, 8 th Edsion. Tets-MeGeaw Hill, 2016

2 V. Gupaa and S, K. Gupea, Fund ixdx of Fluid Mech . 2" Bdition, New Age
ttreationsd 2011 '

3 WL MeCabe, I, C, Smith and P. Hamot, Unit Operaticds of Chemicel Fagneenng,
7 Edition, McGraw-E i1 | Inseramonal Bditios 2005, =z

4 O, Witkes, Flubs Moclanics for Charmical Brginears, Prenmoe $911 of fadia, 2005, 1/ )’i,‘| Y

o AR

o Pe s | e, S §
[ i

Course OQutcomes
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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CHO03TPCO3 Thermodynamics —1I [L:3, T:1,P:0]
Pre-requisites: Thermodynamics-I

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 energy 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: phas¢ 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
of 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 Thermodynamies”, 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
o | ’l‘\ S 1¢ in ]‘. | | \Val ) ne ) | L oientia
e Analyse the thermodynamic properties of gases and §
o Eistimate the partial mola Properies ¢ YASE ind haguid
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
[L:3, T:0,P:0]

Unit I : Business communication covering, Role of communication in information age;
concept and meaning of communication; skills necessary for technical communication;
Communications in a technical organization; Barriers to the process of communication.

Unit II: Style and organization in technical communication covering, Listening, speaking,
reading and writing as skills; Objectivity, clarity, precision as defining features of technical
communication; Various types of business writing: Letters, reports, notes, memos; Language
and format of various types of business letters; Language and style of reports; Report writing
strategies: Analysis of a sample report

Unit ITII: Communication and personality development covering, Psychological aspects of
communication, cognition as a part of communication; Emotional Intelligence; Politeness and
Etiquette in communication; Cultural factors that influence communication; Mannerisms to
be avoided in communication; Language and persuasion; Language and conflict resolution.

Unit TV: Language Laboratory emphasizing Listening and comprehension skills; Reading
Skills; Sound Structure of English and intonation patterns;

Unit V: Oral Presentation and professional speaking covering, Basics of English
pronunciation; Elements of effective presentation; Body Language and use of voice during
presentation; Connecting with the audience during presentation; Projecting a positive image
while speaking; Planning and preparing a model presentation; Organizing the presentation to
suit the audience and context; Basics of public speaking; Preparing for a speech:

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

Course Qutcomes
Students should be able to

e  Communicate properly
e  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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CHO4TPC04 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 least squares, fittings of straight line and parabola and
by method of moments, fitting of exponential curves y = ae®, fitting of the curve y=
ab*, fitting of the curve y = ax?.

UNIT — II 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 linear algebraic Equations Direct method: Gauss
elimination Method, Gauss Jordan method, lterative methods _Jacobi Iterative Method, Gauss
Seidel Iterative method.

UNIT - IH The Calculus of Finite Differences; Finite differences, Difference formula,
operators and relation between operators. Inverse Operator, Interpolation with equal intervals:
- Newton’s forward and backward interpolation formula. Interpolation with Unequal
intervals: - Lagrange’s interpolation Newton's difference formula, inverse interpolation.

UNIT -1V 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 coefficients.

UNIT -V Numerical solution of ordinary differential equation : 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
equation. Laplace equation and Poisson equation.

Books Recommended :

1. JAIN & TYNGAR Numerical Mcthods for Scientific and Engineering Computations.
2. RAO G.S. Numerical Anlysis.

. Grewal B S Numerical Methods In Engincering and Science.

. Das K K Advance Engineering Methads.

. Rajaraman V Computer Oriented Numerical Methods

s Lo

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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CHO4TPCO5 Inorganic Chemical technology [L:3, T:0,P:0]

Unit 1 : Sulfur and Sulfur Chemicals : Sulfur, Sulfuric acid, SCSA, DCDA processes,
Sodium thiosulfate, Alums.
Marine Chemical Industries : Common salt, Chemicals from sea bittern.

Unit I : 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 I : 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 Ash : Manufacturing, Special materials of construction, Solvay and
modified Solvay process, Environmental consideration, Corrosion problems and
materials of construction.

Chlor Alkali Industry : Electrochemistry of brine electrolysis, Current efficiency,
Energy efficiency, Diaphragm cells, Mercury cells, Mercury pollution and control,
Caustic soda, Chlorine, Hydrochloric acid, Corrosion problems and materials of
construction .

Unit V: Cement, Glass and Refractory: Manufacturing, Environmental consideration,
Corrosion problems, Engineering problems and materials of construction.

Books Recommended:

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

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

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

e e e e
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 Mech
Objectives

Objective of this course is to introduce students to the numerous indostrial operations dealing
with the particulate solids, their handling in varous 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, filation, 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 fluid and particie mech hanical operations, in
chemical engineering processes, [IL+0T)

2. Solid particle characterization: Particle size, shape and their distribution, Screen analysis,
standard screens; Relationship among shape factors and particle dimensions; Spetific
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, screw mixer ete., mixing index;
Types of storage equipments, Bin, Silo, Hoper, ctc, [3L+1T]

4, Transport of fluid-solid systems: mechanical conveying, pneumatic and hydraulic
conveying. [2L4+1T]

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

6. Mechanical separations: Industrial screen; their capacity and effectiveness,  [2L+1T]

7. Sedimentation: Elutraition, Classification and: sedimentation, Free Settling, hindered
settling, flow of solids through fluid, Stoke’s law, Richardson-Zuki equation, design of

. and

settling tanks. [3L+1T]
8. Centrifugal separation, design of ¢yclones and hydrocyclones. [2L+1T]
9. Separation of solids from fiuids: Introduction, filter bags, venture scrubber, electrostatic
precipitator, [2L+1T]
10. Filtration: cake filtration, Concepts, plate and frame filter, leaf filter, rotary drum filter,
ete. BL+1T)
11. Fluidization: Fluidized bed, minimum fluidization velocity, pressure drop etc. Types of
fluidization: Particulate fluidization, Bubbling fluidization, Appli of fluidi
[3L+1T]
12, Packed bed: Void fraction, superficial velocity, channelling, Ergun equation and its
derivation, Kozeny Carman equation, Darcy’s law and p bility, Blaine’s apparat
[BL+T)
13. Introduction to nanoparticles: Propertics, ch ization, synthesis  methods,
applications. . K [3L+1T)
Total [331+12T " g SV ine
e[ 510 N
Pl 1 W \oAen g
. - - e e - ™
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 o

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

© 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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CHOTPCO7 Process Instrumentation [L:3, T:0.P:0}

Ohjectives

Objective of the course is to introduce the basics of instrumentation and process control
through 2 hands-on practical expeticace, Principles of operation of different measuring
devices for temperature, level, pressure, flow, pH, humidity, density, and viscosity will be
introduced to impart knowiedge of transmitters, transducers, converters, control valves,
digital and analog components related 1o PLC, DCS, SCADA systems.

Contents :
1. Basics of control system components, signals and standards [BL+1T)
2. Pressure measuring instruments/sensors [BL+IT)
3. Level measurement [3L+1T]
4, Flow measuring instruments 3LHIT]
5. Temperature measuring devices [3L4+1T)
6. Humidity, density, viscosity and pH measuring devices [3L+IT)
7. Pressure controllers: regulators, safety valves [3L+1T}
8. Flow control actuators: different types of valves [BLHIT]
9. Electrical and pneumatic signal conditioning and transmission [SL+2T]
10. Computer process control, PLC, DCS, SCADA [2L+1T]
11. Instrumentation of process cquipment [2L+1T)

Total [33L+12T)

Suggested Text Books

1. William C. Dunn, Fundamentals of Industrial Instrumentation and Process Control, M-
Graw Hill {2005).
2. SK Singh, Industrial Instrumentation and Control, 3 edition, McGraw-Hill (2008).
Suggested References Books
1. Seborg, DE, Edgar, TF., Mellichamp, D.A.“Process Dynamics and Control®, 2%
edition, John Wiley (2003).
2. Stephanopoulos;, G.“Chemical Process Confrol: 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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VEPARTMENT OF CHE

MICAL ENGINEERING

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

(A Centra) University Established by the Centrgl University Ordinance 2009, No. 3 0f2009)

LIST OF PROFESSIONAL ELECTIVE,
T

S OFFERD
FOR Vand vi SE

BY THE DEPAR
MESTER

TMENT OF CHEMICAL

|

[ Semester (thjecl Code (PE) | Subject
| |
’_._ : S = =TS -
| CHSTPE1] Euginccrlng Materlal [
v ?l—{ﬁ'l‘l’EIZ_ | Fundamentals of Binchemic;l Engineering 5
CHSTPEL3 ! Food Engineering ' B ]
| L ’ CHSTPE14 Polymer Technology N N
’ CHETPE2L | Process Equipment Desiga-1 B ‘{
vi | CHOTPER | Fertiliver Techmotogy N 7
{ { CHOTPE3I | Fudl Combustion Enersy Techuology j /
il CH6T§32 j‘fvh'onmcnlllliuginetring - ) o —I]
g
PE - Professional Elective S 4 Tk

B.Tech. V Semester
CHS5TPCO06: Heat Transfer (31 0)
Unit I :Conductive Heat Transfer':

Compound resistance in series,Hea
conduction with applications.

Heat transfer by conduction in solid, Fourier's Law,
t flow through a cylinder, Unsteady state heat

forced convection inlaminar and
arallel flow, cross flow, Thermal
Overall heat transfer coefficient,

Unit II : Convective Heat Transfer : Heat transfer by
turbulent flow, Natural convection, Counter current, p
analysis of heat exchangers, Rate of heat transfer,
Individual heat transfer coefficient, Fouling factors.

Unit [ :Radiative Heat Transfer :
Wien's displacement law, Kirchoff's
surfaces,Combinedheat transfer by cond

Electromagnetic radiation, Radiation heat transfer,
law, Stefan-Biltzmann law, Radiation between
uction, convection and radiation.

Heat exchangers and
ers, Extended surface

general design of parallel,
equipment.

Unit IV :Heat Transfer Equipments :
countercurrent, Shell & tube heat exchang,

Unit V ;Heat Transfer with
of their applications, Single
Vapor recompression, Heat
liquids.

phase change : Evaporation - Types of evaporators and fields
andmultiple effect evaporators: their design and operation,
transfer from condensing vapours, Heat transfer to boiling

Text Books:
1. Process Heat Transfer by D.Q.Kern.
2. Heat Transmission by Mc. Adams,

3. Unit Operations of Chemical Engineering by McCabe Warren, L Smith, julian C and
HarriotPeter. Fifth edition McGraw Hill Inc.

4. Chemical Engineering by Coulson J. M., Richardson Vol

Course Outcome:

Students would be able to

1. Analyze the steady state and unsteady state heat transfer by condu.ctlon.
2. Calculate heat transfer coefficients for forced and natural convection.

Courses Focus on Employability/Entrepreneurship/Skill Development
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[ diation.
lain and Calculate the heat transfer by ra
i- [E))égign and analyze the double pipe and shell and tube heat exchanger performance

- flows.
for co-current and counter-current :
5. Explain the concepts of heat transfer with phase change.

CH5TPCO7: Mass Transfer-1(31 0)

Unit I: Principle of Diffusion :Theory of diffusion,
liquids, Diffusion velocities, Mass transfer coefficient
areas.

molecular diffusion in gases and
for mass transfer through known

Unit II: Phase Equilibria Vapor-liquid equilibrium curves and boilin
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

g point diagram,

Unit II: 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 soret Method, McCabe Thiele Method.

Unit IV: Fenske equation, Optimum reflux ratio, Analysis of fractionating column by

enthalpy concentration diagram method, Plate efficiencies, Packed Column, height equivalent
lo theoretical piate.

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,

Text Books:
L. Mass Transfer by Robert E Trebyl, McGraw Hill Inc.

2. Unit Operations of Chemical Engineering by McCabe Warren, Smith Juljan ¢ andHarriot
Peter. Fifth edition McGraw Hill Inc.

3. Principles of Mass Transfer and Separation Processes by B. K. Dutta, Prentice Hall, 2005.

4. Transport Processes and Unit Operations by C. J. Geankoplis, Prentice Hall Intermational Inc,
5. Chemical Engineering Vol. | by Coulson J.M. & Richardson JLF.

6. Introduction to Chemical Engineering by Badger & Bancherro, TATA McGraw Hill Inc.

Course Outcome:

Students would be able to
1. Identify the concepts of phase equilibrium in mass transfer related problems.
iffusi i er
2. Solve problems related to distillation, diffusion and absorption and mass transf
equipment.

3. Design plate /packed column for mass transfer operations.

i i Criteria - 1 (1.1.3)
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CH5TPC08: Chemical Reaction Engineering-l (310)

Unit I : Kinetics of Homogeneous Reactions : Kinetics and thermodynamics of

chemical reactions, Kinetics of homogenous reactions rate theories, Analysis of rate
equations,

+

Unit I1 : Interpretation of Batch Reactor Data : Irreversible reactions, Total pressyre
method of kineric studies, Analysis of complex rate €quations, Com

plex reactions,
Chain reactions,Variable volume reactions, Rate constants and equilibrium,

Unit I : Ideal Reactor for Single Reaction : Ideal batch reactors, Steady state mixed

flow reactor, Steady state plug flow reactor, Size comparison of single reactor,
Multiple-reactor system,

Unit IV ; Design for Multiple Reaction - Introduction to multiple reaction, Qualitative
treatment of product distribution and reactor size for paralle] reactions, Reversible first
order reactions in series, Favorable 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 nop.

Text Books:

1. Chemical Engineering kinetics by |.M. Smith

2. Chemical Reaction Engineering by 0 Levenspieal

3. Elements of Chemical reaction Engineering by H.S, Foggler
Reference Book:

1. Reaction Kinetics for chemical Engineering by S. H. Walas

Course Outcome:

Students would be able to
i s reactions. .
rate of reaction for homogeneou _ e enctions
?‘i:f;?; batch reactor data and design ideal reactors for single and multiple
n

Describe different aspects of design for multiple reactl(_)ns.rate
Explain the effect of temperature and pressure on reaction :

> w DR

Criteria - I (1.1.3)
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CHSTPE13: Food Engineering (310)

Unit . Introduction-
constituents of food, quality and nutritive aspects.

Food additives, standards, deteriorative factors and thejr co
tonversion, preservation operation and quality standards

Generat aspects of food industry, warld food demand and Indian Scenario,

ntroi, preliminary processing methods,

Unit II- Energy Engineering in Food
Electric Power Utilization,
Foad Products,

Materiaj and energy balance in food Systems and caley]
processing - Cleaning, evaporation, crystallization,
Thermal Properties of Foods: S

Latent heat, Modes of Heat Tra
refrigeration system for food products.

Processing-
Process Controls 11 Food Proc

Generations of Steam, Fuel Uy
essing, Systems for Heating and

lization,
Cooling

ation. Common unit operations in food

tivity, Thermai diffusivity,

Unit I1I- Separation Processes in fo,
Membrane Systems, Membrane p.
Polarization,

Types: of Reverse-Osm
Dehydration System D

od Processing-
erformance, Ultrafiler

Electrodialysic Systems, Reverse Osmosis
ation Membrane Systems;, Concentration

0sis and Ultrafiltra
esign, Sedimentation

tion Systems, Drying Processes, Deh

ydration Systems,
. Centrifugation, Mixing.

Unit 1v- Production

of food pProducts _Foq4 Process Principles:
Pasteurization, Blanching, Sterilization technigues and types
Soft and aleoholic beverages, dairy products, meat, poultry and fish Products, treatment and

disposal of food Processing wastes.

Unit V. Packaging - Introduction,
Communicalion, Product Convenience

Innovations in Fogd Packaging, Food P.
fundamentals of food canning technolo,

Food Protection, Product Conzainment, Product

ackaging and Product Shelf-life, Fy
gY.

od can

fing technology,

Text book:

1. Introduction to Food Engineering by R. Pau} Singh, Dennis R, 50 Edition

Reference books:
L. Fundamentals of Food Engineering by Stanley Charm,
2. Fundamentals of Food Process Enginoen’ng by Toledo RT: 2nd ed, 2000, CBS Publishers

3. Fundamentals of Food Pracessing Operation by Heid, |.1.. and Jostyn, M.A, The Awy
Publishing Co; Westport, 1967,
4. Food Process Engineering by Heldman, D.R, The Avi Publishing Co, Westport. 1975,

Encyelopedia of Fo,
Reinhoid.

od Engineering by Hail, Cw: Farall, AW. & Rippen, AL, Van Nostrand -

Criteria - 1 (1.1.3)
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CH6TPC09: Mass Transfer - 1] (310)

Unit [ Humidification Operations :Definitions, Humidity chart and its use in
measurement of humidity and calculations of humidification Operations, Adiabatic
humidification,

Unit I ; Leaching : Equipment, Principles of leaching, Calculation of number of ideal
stages, Stage efficiency

Unit HI : Liguid- 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.

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

Text Books:

1. Mass Transfer by Robert E Trebyl, McGraw Hill Inc.

2. Unit Operations of Chemical Engineering by McCabe Warren, Smith Julian C and Harriot
Peter, Fifth edition, McGraw Hill Inc,

3. Principles of Mass Transfer and Separation Processes by B. K. Dutta, Prentice Hall, 2005.

4. Transport Processes and Unit Operations byC. J. Geankoplis, Prentice Hall International Ine.
5. Chemical Engineering Vol | by Coulson J M. & Richardson J F.

6. Introduction to Chemical Engineering by Badger & Bancherro, TATA McGraw il Inc.

Course Outcome:

Students would be able to
i i Transfer and related laws. _
1. Explain the basics of Mass _ o
2 IdeF;\tification of mechanisms of mass transfer, Formulation of rate equa

3. Solve problems related to drying, leaching and crystallization.

Criteria - I (1.1.3)
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CH6TPC10: Process Dynamics and Control (310)

Unit I : 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 behavior of processes
in process control, Physicaland block diagram representation of control system, Use of
Laplace transformation in analysisof control systems.

Unit 1I : Simple System Analysis : Laplace transformation and transfer function,
Blockdiagrams, Linearization, First and higher order systems, Interacting and non-
interactingsystems, Distributed and lumped parameters systems, Dead time,

Unit 111 : Linear Open Loop Systems : Response of first order, second order and
higherorder 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 response of simple control system, Stability criterion and analysis.

Unit IV : Root Locus, Stability Criterfon 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
marginand gain margin, Bode stability criterion; Nyquist stability criterion

Text Books:

1. Process Systems Analysis and Control by D.R. Coughnaowr, McGraw- Hill,Inc,
2. Chemical Process Control by G. Stephanopolous, Prentice-Hall,
3. Process Control by P. Hariott.,, TMH edn.

Reference Books:

1. Process Dynamics and Control by D.E. Seborg,, T. Edgar and DA, Mellichamp, JohnWiley
and Sons, Inc

2. Process Control; Modeling, Design, and Simulation by B.W. Bequette, Prentice-Hall,Inc.

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.

i i iteria - I (1.1.3
Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - I ( )
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CH6TPC11: Organic Chemical Technology (300)

Unit I : 0ils & Fats : Statys and scope, Major oils seeds production in India, Expression,
Solvent extraction, Energy & solvent requirements, Mineral, seeds and other oj] bearing

materials, Hydrogenation of oils, Corrosion problems and materials of construction of
equipments,

Unit M : cCane Sugar : Cane production & Varieties, Manufacrun’ng equipment
&technology, Cane sugar refining, Bagasses utilization, Energy requirements ang
conservation, Environmenta Considerations, Khandsari technology, Molasses based
industries, Materials of Construction,

UnitIv ; Polymers ; Status and Scope, Applications, Classification of polymers, Degree and
modes of Polymerization, Molecular weight and it distribution, Selected industrial
polymerization including plastics, Synthetic rubber and polymeric foams, Synthetic fibers.

Penicillin ; Mauufacturing pracess, Scope and applications

Unit v ; Regenerated Cellulose : Growth of industry, Raw materials, Pretrealment,
Pulping, Manufacture of paper, Recovery of chemicals, Environmental considerations,
viscose rayon,

Varnishes and Paints ; Scope and applications, Types of Coatings, General manufacturing
procedure, Environmenta] considerations,

Text Books:

1. Chemical Process Industries - R.N. Shreve & | A, Brink
2.Chemtech ], ILm,wv-qur Madras
3. Outlines of Chentical Technology by Dryden, Co. M.G. Rao and M. Sitting,

Reference Book:
1. Handbook of O &Colour, Chemists Association OCCA.

Course Outcome:

Students would be able to

. - - - - - - I

he process flow diagrams. _ ¢ ete. and major
; X::Ii/;e ir[:wportant process parameters such as raw materials, MO

i [ emicals.
engineering problems associated with production of such ch

Criteria - I (1.1.3)
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CHOTPE21: Process Equipment Design-1(3 1 0)

Pressure and Storage V.
2 ge Vessels : Desion of nrec
End closures, F “ESIEN 0Of pressure and storage i :
5, Flat places, Flanged, Dished, Hemispherical Ellipirai;i:h:;:imd 'th?r S
2 <onical ends.

Text Books:

1. Introduction to Chemi
>mical Equipment Desi,
: o feal N (Mechani 5

l;ll-:tmchmy.a Chemical Engineering Education g:vc[!o e;ha‘l.cjal B

cess l%qu}pmenz Design By Brownel! & Young ks
g;occ§sai.;qun pment Design by M.V. Joshi 8

emic. Engl‘nee:—innbyCoulsonlM i

et 8 .M., Richardson Vol-

Process Equipment Design by Shrikant D, Dawandc‘ i

LAl ol S

Reference Books:

1. Hand book of Chemica) Engineering by J-H.Perry
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.

CH6TPE22: Fertilizer Technology (3 1 )

Chemical fertiliz
X “ers and organic manurec
fertilizers- Method i lanures -~ types of cherni .

S- 1 10ds of : oS emical fergli . :
sulphate, ammonium rxl)i?r)::;mog‘ o racterdstien, Specification and 5:‘):";:{?' lelmgenous
Methods  of : and ammonium chloride ang of ammonium

} production, Characteristi * and urea Phosphati o
. ‘ ) tics, Specificati sphatic fertilizers-
phosphate triple su TIStcs, Specification and stor; i
A per phos hat S 3 £ storage of sin }
Characteristics, Specificati phate, Potassic fertiliz ge Super
, Specifi : : Hizers-  Methods h
potassium schoenlz?te' (I:coa,:.,l:;;;lzddsg’;zg? of potassium chloride polgg:(u;fs Il’f?ductmn,
Spedification . I n fertilizers-Meth s . SS Wiphate and
and storage of M ods of production, Ch Fens
3 oF Oono ammoniu . » Lharacteristics,
Nitrophosphates, Fertilizers And Bt m. phosphate, Diammonium Phosphate,

Text Books :

l. Com.nelcl-ﬂ f‘cmh/cr.\ b}‘ G . CQ . N <, J
/ H n"l S sth I 7, <
85, Cdn N ]”C( raw “l” W Y or 1955
I 2y ZEeT8 h} AV Slad\s lmusuc:c P :c(“z\kYUlk 1066
2 C"cl" SU} and 'CC““OIO of Fer tili 2T N €, 1 » 15

Reference Book -

I. Editorial board-Handbo i
- ok Fertili
Rt of fertilizer technology, The Fertilizer Association of India

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.

Criteria - 1 (1.1.3)
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CHGTPE31: Fyej Combustion Energy Technology( 310
)

Unit | : Solid Fuel : C ﬂ_\ﬁ"ll.al]bl) of fuck Orig 0. Compos i
: Cl gt posit ,
a4, Lompos 1 If
<oal wast mng & 810rage of <Coay PIHS.C\J & /.h:.,uu. Process 1g of coa
i il IR

dracienistics gnd analysis of
arious clsssification

systems of coal brigyetti iziat}
oal bnq»:cmng. szrbnm:r.::twn. Gastfication of coal

quid fuels: RN, ¢on Posiion, charae Tistics tassification of
3 A, on, Leristics and cias ficati
Li d 1s: Orig 1 1) 8 . {

crude oil, crude o3l

processing cracking = VA
& cracking and reforming, slorage and handling of liquid fue)
B 2

GSS(‘OIXS fuek Classi i B
lassif caton of £ascous ﬁxl:], T\'alura.' gas;
Ty

oal gas, Coke oven and blast formace

8as, producer ¢ ) 2
P iCer Ras, water and (.a:buretcd waler gas
& &

Unit II: ¢ gt .
e bvrombuahon Process: Cigneral Priniciples of combustion. Bt

ar v . . > - x 8. AN 18 '~

navility, Types of combustion Process. S on, Flame

aCe, Submerged, P

Unit¢ Iv: F.netgy (.onscrva {ion: ]‘JlCIl{" <on et petie
Snsumption pate

Draughr, Limits of
uisating, Slow combustion,

TR VATIONS seetors; various ways of

euergy conservation in various i
s BoN in various process industries including petrolem

Unit V: Non - ¢ i 2 i pnnciples w
n (nnvemwhal E.nergy lechnologlcﬁ (JCD&N‘ pnrx 'Ipl XS W

ecinoiogy o lomiuss Lnergy, Sol nergy, Ge. ther al Ene gy, Wing

echnolog f B: Omiss ergy ar Ene C mn

th applications and
| Energy, Nuclear

Energy, Hydal, Tidal and Ocean Energy

Text Book:

-« B s 0F Fu X = ang 0y O.N. § a, Dhanpa ibhic n
e, Con ustion Encrgb agmeen ¥ " o]
1 fe; nis of Fuel bust & E cenn; S.N. Saha, [y lanpat Raj Py bli atzo)

Co. Pvt. Ltd. New Delhi, 2014

Course Outcome:
Students would be able to

1.
2.

Analyze solid, liquid, gaseous fuels and their characterization.
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.
Study and recommend the alternative sources of energies including the renewable

energies in view of energy conservation to utilize them effectively.

Courses Focus on Employability/Entrepreneurship/Skill Development
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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 2003)

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

FOURTH YEAR, SEVENTH SEMESTER

|

g CinreNo. l“criod: l«.‘t:-ailua&iuu Scheme | y
\lh) : Subject Llitle Hcsﬂ‘c-n_pl_.__[ ESE -Sub ‘ Credits
THEORY = 1A | MSE [ Toal | =% Tatal |

1. | CHITPCI3 | Process Equipment Design- 11 E 20 | 20 | 40 | e ‘ 100 A

U2, | CH7TPCI4 | Chemical Reaction Engineering-11 3 | 20 | 20 40 60 | 10 4

U3, | CH7TPCIS | New Separation Processes » | " 1 - ‘ 20 29 40 i l;\l | I"!?‘l 4

04, CH7TIPE4X | o 3 i - ‘ 20 pL] 40 o 100 4

0. [crrmoRaX | 3 ’ 20 |20 | %0 |60 | 100 | 2

PRACTICAL
o1. | cuzrrcos | mivor Project -] -Te]a]-Ta]a]n]
027 . 77(1.'H7I‘}’( 09 | Vocationa! Training Viva Cum Seminar - | F| 350 E \ S0 2| 7<()7 2
1OTAL 15|59 l I 600 | 25

IA = Lnterial Assessuent MSE ~ Mid Semesier Examimilon ESK-End Semester Examination
Total Marks - 600 Total Periods - 29 Total Credits - 25

BOS beld on 15t May 2018 }7“[{,4
A

( P
fmﬂ,/A ) Aole Q‘\ A q o \)_o"/ Zg A% e
Sl '/*L%»WI(T \\1)qu§ \’(/;ﬂg Mb & ""fgl‘rg

“d

DEPARTMENT OF CHEMICAL, FENGINEERING
INSTITUTE OF TECHNOLOGY
GURU GIASIDAS VISHWAVIDYALAY A, BILASPUR (C.G)
(A Central University Establishad by the Central University Oudinunce 2009, Ng 3or2o09)

. y SCHEME FOR EXAMINATION
B.Tech, (FOUR VEAR) DEGREE COURSE, CHEMICAL ENGQINEERING

FOURTH YEAR, EIGHTH SEMESTER

‘77 | .‘ P — T e — T Lvx 50T, T e T
s Coures N ‘ o I Periods | __Evaluation Scheme ‘ = “
e S [ ‘ Sessior s Sub | Credity
e ,—\ ’ — '71‘ o3 o | MSE | Temi | DSE T:m‘l =4
CHSTPCI6 | Process Equipment Design- TIT - 20 740 50 TL'!7 i ]
cee i sign-TiL 2 2 ¢ Wl
| o2 | crwrecis Project  Englncering, Feonomies il == i
[ k b Mk ement = 20 ‘ 40 80 | 00 Bl
04 | CHATPESX | 20 [ 40 | '
O | 2 60 1) 4
06 C — . o i 1
6 | cusToEsx | B i 3 L |«]2 |30 4] |rmm]| a |
a PRACTICAL - T 1
| On | csppCio | Project Jle]®m ] =Te 3 J
. aject o o= g - 40 100 4
. - TOTAL (2 48] } s00 | 20 |
= —t e ) =Pl [0l
IA - Internal As SE - Mi B
raal Assew ment MSE - Mid Semester Examination FSE - Bud Semcster Examination
Total Murks — 500 Tutal Perfuds - 24 Total Credits - 20

ROS held on 154 May 2018
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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 CH7TPEA1 Petroleum ;lc;ﬁncry Engineering o
Vil CHTTPE42 Polymer Technology - I

‘ CH7TPE43 Design and Development of Catalyst
s T;;ifljl;ESl Petrochemical Technology

| v CHSTPESZ | Polymer Technology<XL )

! CHSTPES3 Membrane Separation l‘rnce;.:';ts‘

PE - Professional Elective

L}:& g L/':‘
ij‘;*?f;al’m ﬂ/f;‘.’[i;ﬁf,rhb %/\@ ) i
\(7\%} ﬁ"sro.f e %{ \
\ e

0.0
BOS held on 15% May 2018 = eg"*fff (%

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

] ———

Semester | Subject Code (OF) Subjeet |
T T T 1
CH7TOE31 | Transport Phenomena
VI - ! —— : = —
CHTTOE32 Water Conservation and Management ‘
CHSTOE41 Optimization Technigues |
VIII CHSTOE42 Process 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,

Gttty ekt o\ .y
elan!EP ~c el N\ /N o / s CXadta
\J\f)\g\ (% 5 5 i Teffes

BOS held on 15" May 2018
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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 Manual
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, 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-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-11: Mixing of Fluids : Self Mixing of Single Fluid- Degree of Segregation, Early and Late
Mixing, Mixing of Two Miscible Fluids.

Unit-il : 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 Controiling Step.,

Unit-IV : Fluid - Fluid Reactions : Kinetic Regimes for Mass Transfer and Reaction, Rate
Equations for Various Regimes, 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. 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 Qutcomes

Students would be able to (a) explain the concepts of reactor désign and reaction kinetics;
(b) interpret reactor data; (¢) 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 T : Overview of Separation Processes: Basic Concepts of Separation Processes,
Physico-Chemical 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 11 : Membrane Based Separation Processes: Principle of Membrane Separations
Process, Advantages and Disadvantages, Classification, Membrane Materials, General
Methods of Preparation and Characterization of Membranes, Membrane Modules
Concentration Polarization.

y

Unit Il : Porous Membrane Based Processes: Reverse Osmosis, Ultrafiltration
Microfiltration, Namo-filtration, Dialysis, lon-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 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 interms
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 Il : 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 Il : Crude Processing : Pre-Treatment of Crude, Heating Techniques of Crude, Types
of Distillation Columns & their Efficiencles, Atmospheric and Vacuum Distillation of Crude,
Biending of Gasoline.

Unit IV : Chemical Treatment & Refining Operation : Chemical Treatment of Petroleum
Products, Caustic Soda Treatment, Treatment With HzS04 & Hz, Mercaptan 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

and transport petroleum products.
A Q L
V% N et

B.Tech. VIII Semester

CHBTPC16: Process Equipment Design- I (310)

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

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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CH8TPC17: Project Engineering, Economics & Management (310)

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

v

Unit 11 : Technical and Financial Analysis : Technical Analysis, Financial Analysis,
Significance of Financial Analysis, Elementary Knowledge of Baok of accounts- Journal,
Ledger, 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 111 : Project Financing and Value Engineering : Meaning and Importance of Project
Finance, Means of Finance and Sources of Project in India, Financial Institution Structure and
Financial 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 Capita)
Budgeting, Depreciation and its Calculation Methods, Methods of calculating profitability,
Alternative investments, Break Even Analysis.

Unit V : Network Techniques for Project Management : [ntreduction, Development of
Project Network, Network Scheduling, Critical Path Method, Program Evaluation & Review
Technique, Planning and Scheduling of Activity Networks, Time Analysis, Gantt 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 OQutcomes

Upon completion of this course, the sludetnl:s will b'e able Lo:' (a) sulef(t .;a'sll’.u 't:u' lth‘ztl)]r[z;
from given alternatives, (b) calculate working cuplL‘aI rcqnn'o»n-\efll _m' a ‘hl\/l;‘] t!l)r !L’ )," )
calculate cost of equipment used in a plant total pro‘|ecAl cost, (d) mlml‘.nrt(i_m:s it 0‘:\ : IV([ (\Ut
given project, (€) understand the break-even analysis; () calculate depreciation; (g) listo

various milestones related to project concept to commissioning.

N
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CHB8TPES1: Petrochemical Technology (310)

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

Unit 1l : Chemicals From C: Hydrocarbons : Chemicals from Ethane, Ethylene and
Acetylene, Naphtha Cracking and Reforming Hydrogen from Reforming of Hydrocarbons.

Unit il : Chemicals From Cs, 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 IV : Polymers of Olefins : Polymers and their Properties, Polymers from Olefins-
Polyethylene (HDPE, LDPE), Polypropylene, 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 Qutcomes

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)

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 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, Wiley

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, UT
Kharagpur
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CHBTOE41 : Optimization Techniques (310)

System Analysis and Modeling : Intreduction 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, Dichotomous Search Method, Interval Halving Method, Fibonacei 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 etc, Computer
Programming Techniques applied to Optimization,

Methods for Global Optimization.

Text Books :

1. Optimization Theory and Practice by Beveridge and Schecheter

2. Optimization Techniques for chemical Engineers by AsgharHussain
3. Optimization by S.S. 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) Solve problems using non-traditional optimization techniques;
(d) use of different optimization techniques for problem solving.
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CH8TOE42: Process Modeling & Simulation (3 1 0)

Introduction : Uses of Mathematical Madels, Scope of Coverage, Principles of Formulations.
Mathematical Modeling in Chemical Reaction Engineering: CSTR, PFR; 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 Liquid- Liquid Extraction, Continuots Extraction, Multistage
Countercurrent Extraction, Plug Flow Type Liguid- 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 Evaparator.

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

Text Books :

L. Process Modeling, Simulation and Contral 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,
Magcmillan, 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.

2 o

Course Outcomes

Students would be able to (a) explain detail importance of ODE and PDE; (b) develop mndf.‘!
equations for the given system; (c¢) solve ..xtrm_'turzll. thermal, fluid f?o\v pmh!cm?; (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
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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
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Elective — I (CHPG1105)

1. Operations Research & Management

(]

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

L I

Membrane Separation Processes

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 transfer coefficients. Heat transfer factor Reynolds No. 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 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 transfer.

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 non 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

* 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

s« 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.

EIIEEJJEE'EI 4|> I. E E 5

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 models, 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 0 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
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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
« Evaluate the characterization of particles and power consumption in fluidization
regimes
« Understanding the applicability of the fluidized beds in chemical industries

ol E
7 ™ ~
- ] «i e

CHPG1201 : Ad 3 Pl Mechi

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 layer
on immersed bodies, two dimensional boundary layer equation, laminar boundary
layer on flat plat (Blasius Exact solution), Von-Krmann's Integral momentum
equation, houndary layer separation flow and pressure drag, flow of compressihle
fluids, thermodynamics considerations, continuity and momentum equation for one

dimensional compressible flow.

Text/References

* 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- liquid 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 transfer, multicomponent Gas-Phase systems, effective
diffusivity, 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 transfer. Interfacial turbulence, Mass Transfer coefficient,
Applications of theories of interphase transfer. Mass Transfer and chemical reaction
- steady state and unsteady state

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

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

analogy, Taylor - Prandtl Modifications.

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

e |.M. coulson & |.F. Richardson; Chemical Engineering.
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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:
« KB Schnelle & C. A. Brown, Air Pollution Control Technology Handbook, CRC

Press

# H. S. Peavy, Donald R Rowe & George Tchobanoglous, Envo\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

— - e .
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CHPG1204 : Design and Development of Catalysts

Structure of solid surfaces; 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;
Deactivation by fouling. poisoning and sintering.

Deactivation and regeneration of catalyst pellets.

Deactivation and regeneration of fixed beds.

Dynamics of polyfunctional catalysts.

Electrocatalysis and photocatalyis.

Mechanism and kinetics of some typical heterogeneous catalytic reactions.

Applications in fertilizer, petroleum , petrochemical industries and pollution control.

Text / References:

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

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

Course OQutcomes :
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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Principles, characteristic, and classification of membrane separation processes;

Membrane materials, structures, and preparation techniques; 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.

s 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.
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