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List of Courses Focus on Employability/ Entrepreneurship/

Department

Programme Name

Skill Development
: Chemical Engineering
: B.Tech.
Academic Year : 2017-18

Name of the Course

List of Courses Focus on Employability/ Entrepreneurship/Skill Development

(i MEBTES04
(I8 MEBLES06
UK CH3TESO05
(IZ3 CH3PES05
(I CH3TPCO02
CH3TESO06
(/A CH4TBS06
CH4PBS03
CH4TPCO3
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Engineering Thermodynamics

Workshop Practice

Fluid Mechanics

Fluid Mechanics Lab

Chemical Engineering Calculation

Chemical Engineering Thermodynamics-I
Numerical Analysis & Computer Applications
Numerical Analysis & Computer Applications Lab
Inorganic Chemical Technology

Mechanical Operations

Mechanical Operations Lab

Process Instrumentation

Business Communication And Presentation Skill
Heat Transfer

Heat Transfer Lab

Mass Transfer-I

Mass Transfer-1 Lab

Chemical Reaction Engineering-I

Process Dynamics And Control

Process Dynamics & Control Lab

Chemical Reaction Engineering Lab

Food Engineering

Fertilizer Technology

Mass Transfer-II

Fuel Combustion & Energy Technology

Process Equipment Design-I
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BE ch4vo03
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B cia709
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- CHPG1101
- CHPG1102
CHPG1103
CHPG1105
CHPG1106
CHPG1201
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CHPG1204
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Organic Chemical Technology

Mass Transfer-II Lab

Process Equipment Design-II

New Separation Processes

Computer Aided Design & Simulation

Minor Project

Chemical Reaction Engineering-II

Vocational Training Viva Cum Seminar
Project Engineering, Economics And Management
Environmental Pollution Control Engineering
Major Project

Petroleum Refinery Engineering
Petrochemical Engineering

Optimization Techniques In Chemical Engineering
Advanced Heat Transfer

Chemical Reactor Design

Fluidization Engineering

Membrane Separation Processes

Chemical Engineering Computational Lab
Advanced Fluid Mechanics

Advanced Mass Transfer

Industrial Pollution Control Technologies
Design And Development Of Catalyst

Project

Seminar
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Scheme and Syllabus

SCHEMEOF EXAMINATION B.Tech — I Year (2™ Sem.), Common to All Branches, Course — B,
w.e.f. Session: 2015- 2016

Subjects Periods Evaluation Scheme
NS;, Subject Code Jweek Internal Assessment E.5.E ?ﬁ:? Credits
Theory ¢ TP |ent mset na” [Laf | Total
1 |cHeTHSD2 Environmental slojof|w0| 20 | 2| - | 2 |eo|¥]| 3
Studies 0 0
2 |meeTesos | Enemesring sl1]oflw | 20 [ 2] - | a0 |e|¥] 4
Thermodynamics 0 ]
Basic Electrical & 1 10
3 |EEBTESOS Electronics i|11]|0 10 20 0 - 40 60 o 4
Engineering
] 1 10
4 |PHETES03 . i . 3|0| 0 10 20 - 40 60 3
Engineering Physics 0 a
Engineering . 1 10
5 |EMEBTBSO4 3|o| 0 10 20 - 40 60 3
Mathematics — || 0 0
Practical
Basic Electrical &
1 EEBLESOS Electronics Engg. olo| 3 - 30 30 20 50 2
Lab
2 | puBLBSO3 E:g'”ee””g Physics | 5o | 3 - 30 | 30 | 20 | s0 2
3 | MEBLESOB | \orkshopPractice | 0|0 | 3 - | 30 | 20|50 2
Total Credits 23

| ecture Hours, *-Tutorial Hours, *- Practical Hours, *- Mid Sem. Exam, *-Class Tests/Assignments, *-Lab Work
Assessment, * - Mandatory course
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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 0f 2009)

SCHEME FOR EXAMINA'I:ION
B.Tech. (FOUR YEAR) DPEGREE COURSE, CHEMICAL ENG

THIRD YEAR, FIFTH SEMESTER

INEERING

=1

[ [ [ Perlods Evaluation Scheme ‘
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IA = Internal Assessment MSE — Mid Semester Examination

Total Marks — 650 Total Periods - 28 Total Credits -

BOS heid on 24 May 2017
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B.Tech. V Semester
CHSTPCO6: Heat Transfer (310)

Unit I :Conductive Heat Transfer': Heat transfersbyconduction.in salid, Fourier's Law,
Compound resistance in series Heat flow through = cylinder, Unsteady state heat

conduction with applications.

Unit 11 : Convective Heat Transfer : Heat transfor by forced convecdon inlaminar and
turbulent flow, Namral convection, Counter current, parallel flow, cross fIow, Thermal
analysis of heat exchangers, Rate of heat transfer, Overall heat transfer coefficient,

Individual heat transfer coefficient, Fouling factors.

Unit HI :Radiative Heat Transfer : Electromagnetic radiation, Radiaton heat transfer,
Wien's displacement law, Kirchoffs law, Stefan Biltzmann law, Radiation between

surfaces,Combinedheat transfer by conduction, convection and radiation.

Unit IV :Heat Transfer Equipments : Haag exchangers and general design of parallel,

countercurrent, Shell & tube heat exchangers, Extended surface equipment.

Unit V :Heat Transfer with phase change : Edaporatiof = Types of evaporators and flelds
of theitvapplications, Single andmultiple effect évaporators: their design and Operation,
Vapor recompression, Heat transfer from condensing vapours, Heat transfer to boiling

liquids.

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 Coulsan J. M., Richardson Vol-}

.{(L.-Jf,"_'"- caa A
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CHSTPCO7: Mass Transfer-1(31 0)

Unit.I: Principle-of Diffusion Theory of diffusian, molecular diffusion in gases and
liquids, Ditfusion velocities, Mass transfer coefficient for mass transfer through known
areas.

Unit II: Phase Equilibria Vapor-liquid equilibrium_curves_and hoiling point diagram,
Volatility, Solubility of gases, Enthalpy -concentration diagrams.

Equilibrium Stage Operations Principles, Determination of number of [dea] stages for
two-component systems by graphical and 4bsorption faLtor methods

Unit ITE: Flash cistillation, d:fferential distillation, steam distillation, Azeotropic disdllation
and Extractive distillation, Continuous distillation with rectification, Reflux ratio, Minimum
reflux ratio, calculation of number of plats - Lewis sorel Method, McCabe Thiele Method,

Unit IV: Fenskeveguation, Optimum.reflux ratio, Analysis of fractionzting column by

enthalpy concentration diagram method, Plate efficiencies, Packed Column, height equivalent
to theocetical plate.

Unit V: Gas Absorption :Design of packed towers, Principles of absorption, Rate of
absorption, Twa film theory, Qverall ceefficients, HTU method, Interrelation between heat
transfer, momentum transfor and mass transfer.

Text Bogks:
L. Mass Transfer by Robert E Trebyl, McGraw Hill [nc.

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

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

4. Transpert Processes and Unit Operations by C, J. Geankoplis, Prentice Hall Intemational Inc,
5. Chemical Engineering Vol. I by Coulson J.M. & Richardson JE,

6. Intreduction to Chemical Engineering by Badger & Bancherro, TATA McGraw Hill inc,

BOS held on 244 May 2017 © -~ N
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CH5TPCOS: Chemical Reaction Engineer’ing-l (310)

Unit 1 : Kineties
chemical reactions,
equations

of Homogeneous Reactions -
Kineties of homogenoys reactions rate ticories, Analysis of rate

Unit I1 : Interpretation of Batch Reactor Data : Irreversible reactions, Total pressure
method of kinetic studies, Analysis of Compiex rate equations, Compley reactions,
Chain reactions,Viriable volume reactions, Rate constanys and equilibrium,

Unit [T : 1deal Reactor for Single Reaction -
flow reactor, Steady  state plug flow reactor,
Multiple-reactor System,

Ideal batch reactors, Steady state mixed
Size comparison of single reactor,

Unit 1V ; Design for Multiple Reaction - Introduction to multiple reactiog Qualitative
Geatment of product distributicn and reactor size for paralle) reactions, Reversible first
senes, Favorable CONCting patterns for irreversible reactions in serfes
(Firstorder &followed by first order)

Unit V: Temperature ang Pressure Effects. Single reaction, Genera|
design procedure, Optimum temperature progression, Heat effects. adiabatic
adiabadcoperations, van Heerden relationship.

Multiple reaction:Temperatire and vessel size for maximun production,

8raphical
and non-

Text Books:

1. Chemical Engineering kinetics by J.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 5. H. Walas
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CHSTPE13: Fooq Engineering (310)

Unit I: lntroducﬁon-(}rnere! ASPeCts of fuod sy, world fang dem
constitvents of food quality and nueritiy s
g ddi

rds,

Unit II. Energy Engineering in_Food Processing-ﬂmcr:uom of Sce
Electric Power Utilizatign, Process Controls m Fond Proccssmg, Systems for

Faod Products

and and Indian Scenario,

ontrol, preliminary prog Cessing methods,

am. Fuej Utilization,

Heating ang Cooling

Material ang energy balance 1n food systess and calculation Common unit Operations in food

processing - Cleaning, evaporation, crystallization,
Thermal S R,

Unit II- Separation Processes in food Processing- Eleciy s ¥sis Systems, Reverse Osmosis

Membraneg Systems, Menthrane Pecformance, Ulrafiltration Membrane
Polarization.

Systems, Concentration

Types of Reverse Dsmaosis andsbiteafilzration Systoms Biacine Pragess e, Dehydration Systems,

Dehydrition Systern Lesian, Sedimenmion. Centﬁfugau‘bn. Mixing,

Unit 1v- Production
Pasteurization Blanching, Sterilization *echniques angd types

and utilization of food produets _roqg Procegss Principles:

Soft andualeohaiic beverages, dairy Products maas Posltry and fish products, freatment and

disposal of lngd pluressing wastes.

Unit V- Packaging - Introduction,  Food
Commumication, Product Convensence,

Protection, Product

Inanvations in Focd Packaging, Food Packaging and Prodyce Shelfifa, o,

fumaamentals of fon. canning technology.

Text book:

1. Intreduction to Food Enginsering by R. Pay) Singh, Dennis 8, 54 Edition

Reference books:
L. Fundamentals of Food Engineering by Stanley Charm,

Containment. Product

od cinning '=chnology,

2. Fundamentals of Food Process Englncerzng by Toledo RT;: 2nd ed, 2000, cBS Publishers
3. Fundamentals of Food Processing Operation by Heid, |.L. and loslyn, M.A, The AVI

Publishing (o; Westpore, 1967

4. Food Process Engineering by Heldman, DR, The ay; Publishing Co; Westport, 1975,
5. Encydopedia of Food Engmcermg by Hall, C.w: Farall, AW, &Rippen, AL, Van Nestrand -

Re:nhold.

)b : {
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B.Tech. vi Semestey

CH6TPC09: Mass Transfer- 1] (31 0)

Unit I Humidification Operations Definitions, Humidity charg and_its yse i

measurcment  of humidity and calculations of humidification operations, Adiabatic
humidification,

Unit I1 ; Leaching : Equipment, Principles of leaching, Calcuiatiog of number of idea|
stages, Stage efficiency

Unit 111 : Liguid- Liquid Extraction : Equipment, Princlples of extraction, Panchon -
Savorit methed, Ceunter current extraction using refluy apphcation of McCabe method,
Extraction in packed and spray cnlumn

Unit 1v: Crystallization :Principles,| Vield of crystals, Super solubflity curve, Crystal
growth, Equipment and application of principles to design,

Unit v : Drying : Equipmeny 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 Engincering by McCabe Warren, Smith Julian C and Harriot
Peter, Fifth edition, M cGraw Hill Inc,

3. Principles of Mage Transfer and Separation Processes by B. K. Dutta, Prentice Halil, 2005
4. Transport Processes and Uit Operations byC. I Geankoplis, Prantice Hall Interg
5. Chemical l:'ngineering Vol. I by Coulson J.M. & Richardson JF.

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

onal Inc.
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CH6TPC10: Process Dynamies and Control (310)

Unit I : Protess Control: Importance of process control in chemica) plants and systems,
Various types of Control systems viz open loop and closed icop contral, feedback and feed
forward control, servo and regulator control; Importance of dynamic hehavior ol processes
in process control, Physicaland block diagram Fepresentation of control system, Use of
Laplace transformation in analysisof Control systems,

Unit II : Simple System Analysis : Laplace thansformation and transfer function,
Blockdiagrams, LineatiZation Firse and higher order systems, Interacliig and non-
interactingsystems, Distributed and lumped parameters systems. Dead time,

Unit 111 : Linear Open Loop Systems - Response_of first arder, second order and
higherorder systems, Linearization of nonlifiear 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.

UnitiV: Root Locus, Stability Criterion and Transient Response -
Transient response analysis form ruo: locus, Application of root locus to control system,
Routh stability critarion.

UnitV: 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 Anazlysis and Control by DR. Coughnaowr, McGraw- HillInc,
2. Chemical Process Gontro) by G. Stephanopolous, Prentice-Hall,
3. Process Contro) 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,

.y Tt
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Professor
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CH6TPC11; Organic Chemical Technology (300)

Expression,
il bearing
uction of

Unit I : 0ils & Fats : Stagysang scupe,
Solvent ex ign Fpe v

materials,
equipments,

Major ails seeds Production in Indjy,
o ineral, seeds ang

Unit 11 : Soaps & Detergents ; Raw materials, Manufactyre of detergents, Active detergent
matter, Hlodegradability, Fat splitting, Purificars 2Ly acids, Svap manufacture, Total
fatty matters (TFM), Glycerin man 3

Unit Nl : cane Sugar : Cape production & varieties, Manu!actunng “quipment
Cane Sugar refining, Bagasses utilization, Energy réquirements ang

conservation, Environmenta siderations, Khandsari zechno!ogy, Molasses based

Unit v : Polymers : Status and scope, Applications, Classification of Dolvmers, Dégree and

modes pf Polymerizacion, Molecular weight and j; distribution, Selected industrial
polymerizatipnsi i CTeams, Synthetic fibers.
Penicillin ;

Unit v Regenerated Cellulose : Growth of industry, Raw materials, Pretreatnent,
Pulping Manufacey e of paper, Recovery of che:micals, Environmental Consideratipns,
Viscose rayon.

Varaishes and Paints : Scope and applications, Types of coatings, General manufacturing
procedure, Eavironmenta) considerations,

Text Books:

L Chemical Procesg Industries - RN, Shreve & A Brink
2, Chemtech LILm, iv-ur Madras
3. Outlines of Chemical Technology by Dryden, Co. M.G. Rao and M, Sitting,

Reference Book:
1. Handbook of 04l &Colour, Chemists Association OCCA.
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CHG6TPE21: Process Equipment Design-1(3 1 0)

Pressure and Storage Vessels : Design of pressure and storage vessels and their supparts.
End closures, Fiat plates, Flanged, Dished, Hemispherjcal, Ellipsoidal and conical ends.

Text Books:

1. Introduction to Chemical Equipment Design  (Mechanical Aspects] by B,
Bhutmcharya- Chemical Engineering Education Development Center,

Process Equipment Design By Brownell & Young

Process Equipment Design by M.V. Joshi )

Chemical Engineering by Coulson J.M,, Richardson Vol- |

Process Equipment Design by Shrikant D. Dawande

Mo

Reference Books:

1. Hand book of Chemica] Engineering by JH.Perry

2. 1S Codes.
5 PR B 5
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CHGTPEZZ:l-'erli!iz(-rTechnnlogy (310)

Chemical fertilizers and organic manures - types of chemical fertilizers, Nitrogenous
fertilizers- Methods of pProduction, Characteristics, Specification and Starage of ammonium
sulphate, ammonium nitrate and ammonjum chloride and urea Phosphatic fertilizers-
Methods of production, Characteristics, Specification ang storage of Single super
phosphate, triple super phosphate, Potassic fertilizers- Methods  of production,
L'harartcn’sncs, Specification and storage of potassium chloride, Potassium sulphate and
Polassium schoenite; Complex and NPX fertilizersMethods of production, Characteristics,
Specification and storage of Mono ammonlum. phosphate, Diammonium phosphate,
Nitrophosphates, Fertilizers And Environment.

Text Books :
1. Commercial Fertilizers by GH. Collings, 5th Edn,, McGraw Hill, New York, 1955,
2. Chemistry and Technology of Fertilizers by A.V. Slacks, Interscience, New York, 1066,

Reference Book -

[. Editorial board-Handhook of fertilizer technology, The Fertilizer Assaciation of India,
New Delhi, 1977.
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CH6TPE31: Fue] Combustion Energy Technology( 310)

Unit I : Solid Fuel | n,
ical processing of coul, v
systems of coal briqucrting. Curhnniz;:zion. Gastfication o# coal,
Liquid fucls: Ongin, Compositio

Processing cracking and reforming

D, characleristies ang Classification o
> slorage and handling of liquid fuel

Gaseons fuel: Classification of gascous fuel, Natura]
8as, producer gas, water and Carbureted water gas

Unit I1: Fuel Combustion Calculatio,

ples of combustion, Flame

Inflammability, Types of combustion Process- Surfiace, Submerged, P:

Unit IV Energy Conservation: Energy <onsumption

CUeIgy conservation in various process industries mncluding petroleum.

Unit V: Non — Coaventional Ege
technology of Biomusg
Energy, Hydal, Tidal and

T2y Technologics . Gepera!
Energy, Solar Energy, Geothermal
Ocean Encrgy,

Energy, Win

Text Book:

1. Elements of Fuel Combustion
Co. Pvt. Ltd. New Delhi, 2014

& Energy Engineering by S.N.

5 W et )
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Prafossor
MICAL ENGINEERING DEPT,
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B.Tech. {FOUR YEAR DEGREE COURSE) - CHEMICAL ENGINEERING
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Evala
Faper E e Periads "'::““dl'”"
Subject Schieme Fotal = Credits

Code
[ I P 1A ESE

HEORY

’ Project Engineering, Economics % |
vinagement : 100
CHA702 Process Equipment Design - 11 3 1 1 ) 100
CHAZ03 New Separation Processes 3 1 * 100
CHATO Fransport Phenom 1 51 100
CH4705-06 | Elective - §* 3 1 I Ol 100
PRACTICAL
CH4707 | Computer 3 ol 50
L4708 Vocational Training Viva Cum Seminar 3 3 ) 50
709 Minor Project i / { 50
Total 650 245
IA - Internal Assessment . ESE - End Semester Examinatiin
CHATHS @ Petroleum Hefinery Engineering
CHATRG 3 Polymer Technology- |
731 >-] <30
1 2 LR+ ¢ f:
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Paper .
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HEORY
CHAB01 Process Uilities and Safery
Cl14802 ration Technigues in Chemical
CHA803 3 ,:,"l”f‘L ntal Pollution Control }
| uiec ol 4 |
| CH4804-05 cotive - ¥
PRACTICAL
2 trol o
CH4806
CH4807 Major Projec
CHa8H8 prehensive Viva
Fotal
IA - Internal Assessment

CH4804 : Petrochemical Engincering

CHA805 : Polymer Technology- 11
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Unit 1 : Project Enginecring
Project & otucees cnrinaag
lavout :

Apram- qualitative & quantizatve
Concepts ol techne-ecanomic feasibility report,

overhead cost interesto

ils calculation
if eatculating

prifital Payback
perind, Psee sl -

mporiance,

fo U¥ecyi
A

linit
Network tec

Unit V: HR Personnel & Adn
Recruitment | acassdraini
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CH4705 : Petrolenm Refinery Engineering (3 10)

Unit 1 2 Petroleum Crude and Refining : Formanon o netroleum o

----- rigin
COUTEERCT comipos oy laaagie 1 i ioar RS
VTSN OF BTaaT ater inte peira noer Different sources RO o)
clining of percaleam coude, Type ehneres, Planmimne lor operation of a1l ret
Ug - rsic onertios gid T

eatment of crude, atnmosphericandeacaun o

ree aF separatic I's ol trays gf (s

“ors etherencies, Tapes of distiial 1 a petroleun indosteics.
Unit 1V : Cracking & Reforming Operation
reaction, Dubba process & tuhe snll I

I eracking, Vishr

maving bed catal

NE N HGIZET T L e

Thermal refariming, Catulytic

Unit V : Chemical Treatment & Refining O
prodicts, /£ B :
oxidatien proe
de-sulphurization, d

peration : Chemical treatment o

nt with LSO &

<
e

‘Books Recommended :
1. Petroleum Refinery k n;."m(‘rt'i"x;q hy W.L. Nelson
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1. Optimization Theury and Practice by Beveridge and Schecheter

£, Dptimization Techniques for chemical Engineers by Asghar Hussain
3. Optimization by S.5. Rao

4. Linear Programming by Hadley
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CH4804 : Petrochemical Thd hnology(319)
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INSTITUTE OF TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)

(A Central University Established by Central University Ordinance 2009, No 3 of 2009)
SCHEME FOR EXAMINATIONS

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

FIRST YEAR FIRST SEMESTER
Course No. Periods Evaluation Scheme
S. No. Theary Subject Jweek A ESE Sub. Credits
i Total
0L CHPG1101 | Advanced Heat Transfer 3 40 60 100 3
02. CHPG1102 | Chemical Reactor Design 3 40 60 100 3
03. CHPG1103 | Fluidization Engineering 3 40 60 100 3
04, CHPG1104 | Process Optimization 3 40 60 100 3
05. CHPG1105 | Elective - I 3 40 60 100 3
Practical
06. CHPG1106 | Chemical Engineering Computational Lab ‘ 3 | 50 | - 50 2
Total 550 17
IA- Internal Assessment ESE- End Semester Examination
Total Marks - 550 Total Credits - 17
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INSTITUTE OF TECHNOLOGY
GURU GHASIDAS VISHWAVIDYAT AYA, BILASPUR (C.G.)

(A Central University Established by Ceatral University Ordinance 2009, No 3 of 2009)
SCHEME FOR EXAMINATIONS

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

FIRST YEAR SECOND SEMESTER
Course No. Periods Evaluation Scheme
5. No. Subject reek Sub. Credits
Theory fwee IA | ESE
Total
01. CHPG1201 | Advanced Fluid Mechanics 3 40 60 100 3
02. | CHPG1z02 |Advanced Mass Transfer 3 40 | 60 | 100 3
03. CHPG1203 | Industrial Pollution Control Technologies 3 40 60 100 3
04. CHPG1204 | Design and Development of Catalyst 3 40 60 100 3
0s. CHPG1205 | Elective —1II 3 40 60 100 3
Practical
06. CHPG1206 | Project 3 50 - 50
07. CHPG1207 | General Seminar 2 50 - 50 1
Total 600 18
IA- Internal Assessment ESE- End 5emester Examination
Total Marks - 600 Total Credits - 18
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Elective - I [CHPG1105)

1. Operations Research & Management

()

Advanced Wastewater Treatment Technology
Numerical Methods for Chemical Engineering

Chemical Process Modeling

[ S Y

Membrane Separation Processes

Elective - IT (CHPG1205)

1. Safety Hazards & Risk Analysis

(=]

Advanced Process Control

Steady State Process Simulation

P

Process Intenszification
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M Tech. (Chemucal Engineening)

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 optimumpthickness of insulation. Free convective heat fransfer 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,

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

+ Deen W. M. Analysis of Transport phenomena, Oxford University Press, 1998,
+ Slattery ]. C, Momentum Heat and Mass Transfer, Krieger Publishing, 1981
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M Tech. (Chemucal Engmeering)
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 medels for non
ideal reactors, dispersion_model, N _tanks inoseries, mulfi 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 aute 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 Kinetics”, McHill
+ 0. Levenspiel, " Chemical Reaction Engineering”, Wiley Eastern, 2nd ed. 1972

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

+ H. 5. Foggler; Elements of Chemical Reaction Engineering
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M Tech. (Chemucal Engineening)
CHPG1103 : Fluidization Engineering

Phenomenon of Fluidization, Industrial applications of fluidized beds, Gross
behavior of fluidized beds-Minimum fluidizing velecity 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: twe 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 O Levenpiel, Fluidization Engineering, John Wiley, 1969

¢ |.F.Davidson and D. Harrison, Fluidization, Academic Press 197 1.

* F.A Zenz and D. F. Othmer, Fluidization and Fluid Particles Systems, Reinhold
Publishing, 1960
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M.Tech. (Chemical Engineering)

CHPG1201 : Advanced Fluid Mechanics

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, welocity potential,
Bernoulli's Equation, Laplace equations, stream function, verticity, Cauchy Rieman
Equation, Analytical selution for simple two dimensional irrotational fluid flows:
flow along to inclined plates. Stokes law of wviscosity, Nevier-Stokes equation,
creeping flow around a seclid 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 sclution), Von-Krmann's Integral momentum
equation, boundary layer separation flow and pressure drag, flow of compressible
fluids, thermodynamics considerations, continuity and mementum equation for one

dimensional compressible flow.

Text/References
+ Bird, R. B, Steward, W.E. and Lightfoot E N., Transport Phenomena, Second
edition,
+ BE. W. Fox, AT. McDonald, P.J. Pritchard; Introduction to Fluid Mechanics,
John Welly 6t Edition.
+ .G Enudsan, D.L.Katz: Fluid Dynamics & Heat Transfer, McGraw Hills
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M Tech. (Chemucal Engimneering)

CHPG1202 : Advanced Mass Transfer

Qualitative behavior of the vapour-liquid equilibria (VLE). Simple models for
vapour- liquid equilibria: Racult’s and Henry's laws. Dew point and bubble point
calculations, VLE by meoedified 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.
¢ [.M. coulson & |.F. Richardson: Chemical Engineering.
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M Tech. (Chemucal Engmeering)

CHPG1203 : Industrial Pollution Control Technologies

Brief review of industrial. municipal and natural Pellution 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 contrel system

Waste water characteristics. Wastewater treatment objectives, methods and
implementation considerations liquid hazardous waste treatment such as chemical,
biclogical, and thermal oxidation, carbon adserption, 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 5 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 5. Sengar; Environmental Law, PHI

Dr BE. C, Arun Ku. Jain, Ashok Ku. Jain; Waste Water Engineering.
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M Tech. (Chemucal Engineening)

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.

escription  of catalyst deactivation;

d photocatalyis.

Mechanism and kinetics of some typical heterogeneous catalytic reactions.

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

Text / References :

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

* John Regalbuteo; Catalyst Preparation : Science and Engineering; CRC Press
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M Tech. (Chemucal Engineening)

Membrane Separation Processes

Principles, characteristic, and classification of membrane separation processes:
Membrane materials, structures, and preparation techniques; Membrane medules:
Plant confizurations.

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 liquid
membranes.

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

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

Texts/References

» |.D. Seader, Ernest J. Henley: Separation Process Principles.

» Phillip C. Wankat; Separation Process Engineering; PHI
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