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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
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Mass Transfer-II
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New Separation Processes
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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 ‘
br [kearss T [ | Sub | Credits
NG pesglaca Sublect LT | = {ESE | 00 l

= o a0 100 1
_ | WL : = :
‘ oL, | CHSTPCOG | Heat Transfer 3|1 ’ o | 20 | 20 { 40 | 6 | |
| 7 2 100 4
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7 i i 140 -
. 03 CHSTPCOS | Chemical Reaction Engineering-T 3 | 1 ! ) .’ﬂl 20 l 40 l 60 ’
S 3 1 S 2() 20 4 ol 100 4
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e T E 1 x. 2 N 4( [ 11 3
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PRACTICAL N l g ) I AN
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Y [ = e | - | 30 | 20| 50 2
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I i i 3 2 ( 2
| 03: CHSPPCOS | Chemical Reaction Engincering Lab bl et _‘.(1 . 30 ) L |
’ o TOTAL |15 4|9 i | 650 | 25

IA = Internal Assessment MSE — Mid Semester Examination

Total Marks — 650 Total Periods - 28 Total Credits -

BOS heid on 24 May 2017

ESE - End Semester Examination

25

DEPARTMENT OF CHEMICAL ENGINEERING

INSTITUTE OF TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPL

! IR(C.G.)
(A Central University Established by the Central University Ordinance S

2009, No. 3

SCHEME FOR EXA MINATION

B.Tech. (FOUR YEAR) DEGREE
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CHEMICAL ENGINEERING DEPT,
JADAVPUR UNIVERSITY
Kelkata-700 032
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B.Tech. V Semester
CHSTPCO6: Heat Transfer (310)

Unit I :Conductive Heat Transfer': Heat transfor by econduction in solid, Fourier’s Law,
Compound resistance in series,Heat flow through z cylinder, Unsteady state heat

conduction with applications,

Unit 1T : Convective Heat Transfer : Heat transfor by forced convecton inlaminar and
turbulent flow, Nawral convection, Counter current, parallel flow, cross flow, Thermal
analysis of heat exchangers, Rate of heat transfer, Overall heat transfer coefficient,

Individual heat transfer coefficient, Fouling factors.

Unit 11T :Radiative Heat Transfer : Electromagnetic radiation, Radiation heat transfer,
Wien's displacement law, Kirchoffs law, Stefan-Biltzmann |aw, Radiation between

surfaces,Combinedheat transfer by conduction, convection and radiation.

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

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

Unit V :Heat Transfer with phase change : Evaperation - Types of evaporators and fields
of their applications, 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-}

it - DOy
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CHSTPCO7: Mass Transfer-I(31 0)

mole
coefficient for m

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

cular diffusion in gases and
ass transfer through known

Unit 1: Phase Equilibria Vapor-liguid equi
Volatility, Solubility of gases, Enthalpy -concen
Equilibrium Stage Operations

two-component systems by graph

librium curves and boi
tration diagrams.
Principles, Determination of number of [de
ical and absorption factor methods

ling point diagram,

al stages for

Unit ITE; Flash distillation, diffe
and Extractive distillation, Co\
reflux ratio, caleulation of nu

rential distillation, steam di
ntinuous distillation with rec
mber of plats - Lewis sorel M

stillation, Azeotropic distillation
tification, Reflux ratio, Minimum
ethod, McCabe Thigle Method.

Unit IV: Fenske equation, Optimum re
enthalpy concentration dia
to theoretical plate.

flux ratio,

Analysis of fractionating column by
gram method, Plate effici

encies, Packed Column, height equivalent

Unit V: Gas Absorption Design of packed towers, Princi
absorption, Twao film theory, Overall coefficlents, HTU me
transfer, momentum transfor and mass transfer.

ples of absorption, Rate of
thod, Interrelation between heat

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

2. Unit Operations of Chem
Peter. Fifth edition McG

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

lcal Engineering b,
raw Hill Inc,

¥ McCabe Warren, Smith Julian C andHarriot

Hill Inc.

G
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Profassor
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CHS5TPCO08: Chemical Reaction Engineering-] (310)
Unit 1 : Kineties
chemical reactions,
equations

of Homogeneous Reactions -
Kinetics of homogenous reactio

Kinetics and the
NS rate theories,

Unit i1 : Interpretatio
method of kinetic sy
Chain reactions,Variab)

n of Batch Reactor Data :
dies, Analysis of
e voly

Irreversible re
Complex rate equation,
me reactions, Rate constants and equilibrium,
Unit 11 : Ideal Reactor for Single Reaction -
flow reactor, Steady state plug flow reactor,
Multiple-reactor System,

Ideal batch reactors, Ste
Size comparison of

Unit 1V ; Design for Multiple Reaction - I
uct distribution and react
series, Favorable con

wed by first order)

ntroduction to multiple
or size for paralle] reacti
ticting patterns for irreversibl

ons,
(Firstorder &follo

Unit v: Temperature ang Pressure Effects.
design procedure, Optimum temperature progressi
adiabadcoperations, van Heerden relationship.

Multiple reaction:Temperatyre and vessel size for maximum production

Text Books:

1. Chemical Engineering kinetics by J.M. Smith
2. Chemical Reaction Engineering by 0 Levenspieal
3. Elements of Chemical reaction En
Reference Book:

1. Reaction Kinetics for chemical Engineering

gineering by H.s, Foggler

by 5. H. Walas

§ s dreion - s W
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actions,

Single reaction, Genera]
on, Heat effects- adiabatic

rmodynamics of
Analysis of rate

Total pressure

S, Compley reactions,

ady state mixed
single reactor,

reaction, Qualitative

Reversible first

€ reactions in serfes

graphical
and non-
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CHSTPE13: Fooq Engineering (310)

Unit I. Introductiop-
constitvents of food. quality

General aspeets of food Industry, world fopg demand gngd Indian Scenario,
and nutritive aspects

Food additives, Standards, deteriorative factors and their contra), pre!fm!na:y Processing methods,
tonversion, preservarion operation and quality standards,

Unit II. Energy Engineering in Food
Electric Power Utilization,
Food Products

Material and energy balance in food Systems and caiculation Common unit
processing - Cleaning, evaporation, crystallization,

Thermal Properties of Foopds; Specific heat, Enthalpy, Therma)
Latent heat, Modes of Heat Transfer . Freezing Systems |
refrigeration system for food products.

Processing-r;c:n.-r:.uon-: of Steam, Fugj Utilization,
Process Controls in Food Processing, Systems for Heating ang Cooling

Operations in food

Conductivity, Thermay diffusivity,
Frozen-Faod Properties | Freezing Time

Unit I11- Separation
Membrane Systemns,
Polarization.

Types of Reverse-Osmosis and Ultrafileration
Dehydration Systemn Design, Sedimcnmlion.

processes in food Processing- Electrodialysis Systems, Reverse Osmosis
Membrane Pecformance, Ultrafiltration Membrane Systems, Concentration

Systems, Drying Processes, Dehydration Systems,
Centrifugation, Mixing,

Unit 1v- Production ang utilization of food products -Food Process Principles:
Pasteurization, Bhnchmg, Sterilization technlques ang types

Soft and alcohaiic beverages, dairy products, meat. poultry and fish products, treatment and
disposal of faod processing wastes.

Unit V- Packaging - Introduction, Foog
Communication, Product Convenience,
Innovations in Food Packaging, Food Packaging
fundamentals of fond canning technology.

Protection, Product Containmene. Product

and Prodyct Shelf-life. Food Canaing technology,

Text book:

1. Intreduction tn Food Engineering by R. Pzu) Singh,
Reference books:

L. Fundamentals of Food Engineermg By Stanley Charm,
Fundamentals of Food Process Eng]ncer:ng by Toledo RT: 2nd ed, 2000, cBS Py lishers
3. Fundamentals of Food Processing Operation by Heid, |.L. and Joslyn, M., T'he AV!
Publishing (o; Westpore, 1967
Food Process Enginecrlng by Heldman, DR, The Av) Publishmg Co, Westport, 1975,
Encyclopedia of Food Engu:cermg by Hall, C.w: Farall, AW. & Rippen, AL, Van Nestrand -
Re:nhold.

Dennis B, 50 Edition

]
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CH6TPC09: Mass Transfer- 1] (31 0)

Unit I Humidification Operations Definitions,
measurement of humidity and calcufations of hy
humidification,

Humidity chary and jts use g
midification operations, Adiabatic

Unit IT ; Leaching : Equipment, Principles of leaching, Caleulation of number of ideal
stages, Stage efficiency

Unit 11 : Liguid- Liquid Extraction : Equipment, Principles of extraction, Panchon -
Savorit method, Counter current extraction using refluy application of McCabe method,
Extraction in packed and spray column

Unit 1v:
growth,

Crystallization :Principles, yield of

crystals, Super solubflity curve, Crysta)
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
4. Transport Processes and Unat

B. K. Dutta, Prentice Hail, 2005
Operations by C, J. Geankoplis, Prentice Hall Internationa Ine.
5. Chemical lingineering Vol. I by Coulson J.M. & Richardson JF.

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

A Sy (R Se=trgy p A _pﬂ
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CH6TPC10: Process Dynamies 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 hehavior of processes
in process control, Physicaland block diagram representation of control system, Use of
Laplace transformation in analysisof control systems,

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

Unit 11 : 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 contro] 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 root locus, Application of root locus to control system,
Routh stability criterion.

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 Control by G. Stephanopolous, Prentice-Hall,
3. Process Contro) by P. Hariott, TMH edn.

Reference Books:

1. Process Dynamics and Control by D.E. Sehorg, , T- Edgar and D.A. Mellichamp, johnWiley
and Sons, Inc

2. Process Control: Modeling, Design, and Simulation by B.W. Bequette, Prentice-Hall, [nc,

‘-\_ A_+ é 3o &7 28
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Unit J] ; Soaps & Detergents ; Raw materials, Manufactyre of detergents, Active detergent
matter, Blodegradability. Fat splitting, Purification of fatty acids, Soap man ufacture, Total
fatty matters (TFM), Glycerin manufacture, Materials of construction,

&technology, Cane Sugar refining Bagasses utilization,
conservation, Environmenta) considerations, Khandsari
industries, Materials of construction,

Energy réquirements ang
technology, Molasses bageq

Unit v : Polymers : Status and Scope, Applications, Classificatioy of palymers, Degree and
modes of polymerization, Molecular weight and j; distribution, Selected industrial
polymerization including plastics, Synthetic rubber and polymeric feams, Synthetic fibers.
Penicillin : M anufacturing Pracess, Scope and a polications,

Unit v . Regenerated Cellulose ; Growth of Industry, Raw materials, Pretreatment,
Pulping, Manufacture of Paper, Recovery of chemicals, Environmenta| Considerations,
viscose rayon.

Varnishes and Paints ; Scope and applications, Types of coatings, General manufacturing
procedure, Eavironmental Considerations,

Text Books:

L. Chemical Process 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, C
ical processing of coal, V.
systems of coal briqucrting. Curhnniz;:zion. Gasification of coal,
Liquid fucls: Ongin, compositio

processing cracking and reforming

D, characteristics and classification of
> Storage and handling of liquid fue]

Gaseous fuel: Classification of gascous fuel, Natural
8as, producer gas, water and Carbureted water gas

ples of combustion, Flame

Inflammability, Types of combustion Process- Surface, Submerged, p:

Unit IV Energy Conservation: Energy <onsumption

EaeIgy conservation in various process industries including petroleum.

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

&y Technologics : Geperal
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.
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Code
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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
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731 >-] <30
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CHATU0I: Project Engineering, Economics & Management (31 0)

Unit 1 : Project Engineering ;. Introduchion to | E ngineenng, Di ce between
1 eering, Role of a project le qeral gn consuderations, |
Flow dmgram- qualitative tisative oncent of seale up
50 i anomic [easibiiit
Unit Il : Project Finance & Accounts: Elementary W g¢ of book of accounts-Jouimat.

e sheet, P/L ale, Cost and asset ace ine methods, Cosr o

apital indices,

Umit HI : Profitability & Alternative Investments: Deprec
Book wvalue, Market v

wcement ot assets,

methods, Serap value, Salv,

prisfitability, Alternative
1, Trist Led cass

Tode ML,
Unit V2 P

tanca of prajoet an uired schadaling and steps
Network techniaues I, Gantt Chart

rement lunctio
Perfgrmance
Negotiation,
niblic relations

Rewards, Motivation, Job enlargemen

Briefir

roducrion to [Indian Factories Act

Booles tecommended

Plant Design & tconomics for chemical Engineers by M.5. Peters & K. D. T'immerh:

2. Engmneering Economics by Tarachand
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CH4702 : Process Eguipment Design-11 {310

Mass Transier Equinment b DLios o sl

Books Recommended

IS Codes

Candidates have to hring their own copies of 1S1 Cade bonk

by the versity or the examination centers
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CH4703 : New Separaton Processes (3 111}

view af Scl‘f.n'.uiu‘: Processes: eple of separat eSS
i operties fa TR g separation; Lonitations
Hon proc I TOCes |
y I wesses; Equdibrium and rate
1Lan processes
F',“t Ii: Membrane Separation Pro s Principle of n rane separalions proce
Advantages amnd disadvantapes membrane macer . PITe | veth
preparativy aracter hranes; Memla noduies: Tr L equation
duies: equations

nd conc

n polarizatio

Unit HI: Porous Membrane Base
ition,

d Processes: Reverse asmi
iltration, Dialvsis, lon-sel

rang base

membra

ations of porous memi

Unit I¥: Non-porous Membrane Based Processes:

s

rervaporation; f
1, Sup ed and un-supported liquid their industrial
Carrier Gicilitated transport ok
Madir e Fa%3n as v
Medical apphcations of Miscellaneous Sbrane  process dalvsi
llation, membr '

membrane (s

Unit V: Other Non-conventional Separation Processes: Foam and bubble
nciple, classification, separation tec

niques, column operations:  Adso

iserption, Cry

genic separati

critical fluid

E continuous and semi-
uous pumping, T :

Books:

)

3s Principles”, John Wiley & 8
L;i” Iy
os, PHI, New Delhg

4 Raker R W Ma rane T mnalnowe and A =
1. Baker, R ¥, Membrane Technology and Applicatians, [ohn Wiley and Sons, Lid. UK

King, C |, "Separa

3. Nath, K, Membrane Separat
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CHA705 : Petroleum Refinery Engineering (3

Unit 1 : Petroleum Crade and Retining Orn¥anG (h
LT eI composition,  Classiix 2 | i :
(
ol SN matter in netro Y | <3|
mng orp CHET CULG Y ehineres, Pla
dnit 1l : Physical Properties and Testing Methoeds of P ic
chremcal Dropernies of Various pery SRR S as )|.v1
Ut §il @ Crude Processing @ Trootiment Ther and vacuum 1
crude, Distitlation & ¢ rium, ltegree of of trays l ion ¢
efficien Fype stiliat ina ix
Unit IV : Cracking & Reforming Operation 1, Type of eracking, Therm
g Therma
reaction, Dubbs pracess & tube shill cracking, Vishr

caking & fAuidized coking N omoving bed cat

Thermal refarmming, Catuly Orming processes

Unit V : Chemical Treatment & Refining Operation

+ it

: Chemical treatment of petroleum

, hydro
‘Books Recommended :
1. Petroleum Refinery Engineering by W.L. Nelson
Petrpleum Refining by Gary d Handwasrka
Petroleum Refining & Petrochemicals Ly NJK. Sinha, (mesh Publications Hew Dolh

A
./\\
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CHA802: Optimi wes in {

Unit 1 : System Analysis and Modeling : [im

vit 1  chiemical enginecring pr I Ivi
' viIn |

¢ iuble pr witheut constraints, Cas udies, Ay i

ngr 1 itipher 2L
Unit 1 © Linear Programmiing : Modell iphical n i ha |

’ o 1 NS i ey

method, Tw 152 simples hod, Daality, Soisi y ! : i
Jnit | o i ni A
Unit (11« Geometric Programming : As ap Lo chemical engines m ith
degree of difficulty equal o~ ‘0 and one, With and with out constre.
Unit IV : Search Methods : Sequential ch

o ? m ol
Dichotemous search methad, Interval halvin I it
Unit V - — i dpcierrary i = §

Xl‘nlt\ : Dynamic Programming : Introduction ro Lynamic programming ns applied
qdiscrete multistage pri like | ( is BT

il i 3¢ P € Cable al( ram ol heat e er ete, Computer
pro, 15 techoiques applied to optimization 2
Book Recommended:

I, Optimization Theory and Practic by Beveridpe and Schecheter

- Uptimization Techniques for chemical Engineers by Asghar Hussain
3. Oplimization by S.5. Rao

. Linear Pro

gramming by Hadley

2N\
.’Y, A X
\ 2 ’\‘
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( 1y f [ m 1
Uit 1 : Alr Pollotion - Al ' voCriLoris o standa vmhien . m

! Stane neosampiing

k ssion | | il ianalests. Matan
Iispersion pollutants, Atmosphiers st rate and stabilil pe b Contr
i ] artadate pollutants from mobiles and sta |
Water i effluen chiarge standards

tnit 1 Warer Pollution :

SOUTCes
fications, Pt
am process effluents.

vestic and indust

ical methods o

methods &
treatment, Re

iaterial |

Uniit IV: Pollution Due to Hazardous ladustrial Wasie @ Nalure wdous wast
materials from various chemical and alliad Industries, Meithods of ¢ isposal, destrocts indd
reuse, Nuclear wastes their manay <
Salid ste from  commercial, domesti ndustrial  seclors-composition e

143 tion, recycle, resource recavery an disposal i ‘ i
Unit V: Environmeniai Poiiation Sanagement : Case studies of 0rand water p ton

contral in chemical industries

Books Recommended :

. 5. Rao, New Age International L.

Emnronmental Follution Contrel Engineering

2. Environmental Engineering by N ¥ Basak. Tarta MeGraw-tHill Pub. Co Ltd
tssentials of Environmental Studics hy IC josenh and Mavendran, Pear fLicat

(Singanore) Pyt

/
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CH4804 : Petrochemical Technology (319)

Tinir i Crrey

ey of Petrechemical Industries - Petvochemeal indi (
) _ {t ¢ i |

nd  svnthe liber ind ) HesIm e
petruchen roduction I AT pat teed st
Unit 3+ €, and €. Wydrocar! s : Che

P : "

etviene, Syntt feed st | jos !
reforming 1 Y of | i
init 11 Chemicals from Ci, Ci and Highe Fraclions : (4 C
Rehydrogenaticn of In ] high saraffing, G ies and |

id their properties iy selyethylene (HDPE, LDP)

Vinyl polymers.

Unit IV : Aro

Hydiocarbpns = Pre
Lolue

an |1|'m1 oS

thetic rubber and its production

Unit V : Plastics : Classifications of plastics, Different tv pes ;in and theiy

production,

ABS pidstics, Poiy carbonates [PC Poly uretiant tyrene S
tAFOAR 3 yaetyrany, Synthetic
rgents and their production.
Books Recommended :
1. Modern Petraleum Technology by G.D. Hobs
2. ATexthoole on Petrochemical Techs ay by Bhaskara Rao
5 7
A -
| /‘r/t;\' /‘v.'
‘\ 0 -
<y oo 2 g P A, ¢ e {n
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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

BOS held on 06™ July 2013
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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 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,

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 in series, mult 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, vorticity, Cauchy Rieman
Equation, Analytical solution 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: Raocult’s and Henry’s laws. Dew point and bubble point
calculations. VLE by meodified 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.

Physical, Chemical and mathematical description of catalyst deactivation;
Deactivation by fouling, peisening and sintering,

Deactivation and regeneration of catalyst pellets.

Deactivation and regeneration of fized beds.

Dymamics 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 :

# 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

BOS held on 06" July 2013

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




Guru Ghasidas Vishwavidyalaya
(A Central University Established by the Central Universities Act 2009 No. 25 of 2009)
Koni, Bilaspur - 495009 (C.G.)

T grile fRgafeneaa

(@ PR affRm 2009 7. 25 % s vt 3 vl

or, R - 495009 (B1.)

Institute of Technology,
Guru Ghasidas Vishwavidyalaya, Bilaspur (C.G)

M Tech. (Chemucal Engineening)

Membrane Separation Processes

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