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Thermodynamics

Workshop & Manufacturing Practices
Programming For Problem Solving
Programming For Problem Solving Lab

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
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CH6TPE31 Fuel Combustion & Energy Technology
CH6TPE21 Process Equipment Design-I
CH6TPC11 Organic Chemical Technology
CH6PPCO7 Mass Transfer-II Lab
CH7TPC13 Process Equipment Design-II
CH7TPC14 Chemical Reaction Engineering-II
CH7TPC15 New Separation Processes
LM CH7TPE41 Petroleum Refinery Engineering
R[N CH7PPCO8 Minor Project
VA CH7PPCO09 Vocational Training Viva Cum Seminar
cf:A CH8TPC16 Process Equipment Design-III
AN CH8TPC17 Project Engineering, Economics And Management
ZIMN CHBTPES1 Petrochemical Technology
CH8TPES3 Membrane Separation Processes
CH8TOE41 Optimization Techniques
UXAN CHBTOE42 Process Modeling & Simulation
LY CH8PPC10 Project
UM CHPG1101 Advanced Heat Transfer
YoM CHPG1102 Chemical Reactor Design
CyA CHPG1103 Fluidization Engineering
CHPG1105 Membrane Separation Processes
CHPG1106 Chemical Engineering Computational Lab
B CHPG1201 Advanced Fluid Mechanics
I CHPG1202 Advanced Mass Transfer
RyA CHPG1203 Industrial Pollution Control Technologies
BRI CHPG1204 Design And Development Of Catalyst
3 CHPG1206 Project
S CHPG1207 Seminar
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1. Explain basics of thermodynamics, work and energy

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

3. explain first and second laws of thermodynamics and its applications
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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
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Course Outcome:

1. Familiarization with programming background

2. Knowledge of ¢ programming
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Course Qutcomes

Students should be able to calculate

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

s 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
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Course Outcome: Students will be able to
1. Explain basics of thermodynamics, work and energy
2. Describe phase transition, ideal gas law and Van der Waals law

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

Students completing the course will

® Decvelop mastery over process calculations relevant to Chemical Engineering Processes
e 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.
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Course Outcomes
Students should be able to

¢ Communicate properly
®  Write technical letters and reports
*  Present reports and seminars in a attractive way
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Course Qutcomes
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.
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Course Outcomes
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
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Course Qutcomes
Students will be able to

* Calculate drag force and terminal settling velocity for single particles

*  Calculate pressure drop in fixed and fluidized beds

*  Know the significance and usage of different particulate characierization parameters, and
equipment to estimate them

* Describe 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
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Course Outcomes
Students will be well-familiar with instrumentation and automation as relevant to modern
chemical plant operation.
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B.Tech. V Semester
CHSTPCO6: Heat Transfer (3120)
Unit I :Conductive Heat Transfer’: Heat transfer by canduction in solid, Fouri L:
cuon in solid, Fourier's Law,

Lampoun €sistance | $ S + Ho g 4 Cylr €, = neat
Y d resist 0 series,Heat fl w through cylinde Unstead state h
conduction with apphca tions. 3

Unit 11 : Convectiv,
o e Heat Transfer : Heat t; t
: Heat transfer by fo - g
turbulent atur: = : y Torced. convecton in ar 2
et ?u}w Nawral convection, Counter current, parailel flow, cx:oss fl el
FUeySis Of heat exchangers, Rate of heat transfer Overal} hcq(‘r transh il
SRR AL aeat transfer

Individual hear transfer coefficient, Fouling factors coefficient,

Unit 1T :Radiative H
3 eat Transfer : Electroma i iati
nit 111 ;1 : . gnetic radiation, Radiad
:::x(ins d_lspla.cement law, Kirchoffs iaw, Stefan-Biltzmann ‘law ;{:3'1 e o
surfaces,Combinedheat transfer by conduction, convection and radiat.*‘on i

Unit IV ;Heat Transfer E
H quipments : Heat exchangers and & i i
rountercurrent, Shell & tube heat exchangers, Extendeg sujrf.zgg eZEuY;;:L:‘L‘SISh SR

Uni B ansfer it p h:lllg - = P nd flelds
tV:Heat T er with hase ¢ e E vVaporation ivpes OIQ\J oritors a
of the apphca ns, single g nuitiple effec P . thel gn ope
f their tions, Single wndmult le e t eva: orators: their desi and Tation,

Vapor recompression, Heat 3
sion, Heat transfer from ing
liquids. v 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 Engineeri
£ i ngineering by McCal it i
HarriotPeter, Fifth adition McGraw Hill Inc. TS ) Smith, Juien. € and

4. Chemical Engineering by Coulsan J. M., Richardson Vol-}
Course Outcome:

Students would be able to

Analyze the steady state and unsteady state heat transfer by conduction.
Calculate heat transfer coefficients for forced and natural convection.

Explain and Calculate the heat transfer by radiation.
Design and analyze the double pipe and shell and tube heat exchanger performance for

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

R A
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CHSTPCO7: Mass Transfer-1(31 0)

Unit I: Principle of Diffusion iTheory of diffusion, molecular diffusion in gases and
liquids, Diffusion velocities, Mass transfer coefficient for mass transfer ¢ rough known
areas.

Unit I: Phase Equilibria Vapor-liquid equilibriym curves and boiling point diagram;
Volatility, Solubility of gases, Enthalpy -concentration diagrams.

Equilibrium Stage Operations Principles, Determination of number of [dea] stages for
bwo-component systems by graphical and absorption factor methods

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

Unit IV: Fenske equation, Optimum reflux ratio, Analysis of fractionating column by
enthalpy concentration diagram method, Plate efficiencies, Packed Colwmn, height equivalent
to theoretical piate.

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

Text Bogks:
1. Mass Transfor by Robert E Trebyl, McGraw Hill Inc.

2. Unit Operations of Chemical Engineering by McCabe 1 arren, Smith Julian € andHarriot
Peter. Fifth edition McGraw Hill Inc.

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

4. Transpert Processes and Unit Operations by C, J. Geankoplis, Prentice Halj International Inc,
5. Chemical Engineering Vol. T by Coulson 1.M. & Richardson LR

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

Course Outcome:
Students would be able to
1. Identify the concepts of phase equilibrium in mass transfer related problems.
Solve problems related to distillation, diffusion and absorption and mass transfer
equipment.

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

i i Criteria - 1 (1.1.3)
Courses Focus on Employability/Entrepreneurship/Skill Development
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CH5TPC08: Chemical Reaction Engineen’ng-l (310)

Unit : Kine ; netics
etics o omoge € 1
1 netie: f H Ogeneous R ons : Kinetics and th
8 action,
hemica €actions, Kinetics O 0 genous achons rate leori
h 1r Lo f h maog S reactions rate L T

ermodynamics of
¢S, Analysis of rate

Unit IT : Interpretati
: etatio 2
method of kinr:etic stu:jli: : Bdtc? Rpac:or Data : Irreversible reactions, Tota
Chain reactions,Vari % Analysis of Complex rate equations ¢ > (Pl Do
ons,Variable volume reactions, Rare constants afd g zﬁfb P e
o T 1 rium,

Unit I : 1deal R
: eactor for Single Reacti
How Facior eaction : Ideal batch S
or, Steady state plug flow reactor, Size mlr;‘i‘fg;& Steady state mixed
paris ol singt

Mukiple-reacm_rsysrem, e reactor,
Al

Un e P 3
: IR or M {5 1
it 1V Design f ultiple Redcnﬂll : lntmductl n o mult ph." reaction, Quahtauve
Q'eatment O‘l Fr OdUCt‘(&l?dlbul.G“ anc reactor size for paralle] reactions eversible firge
Yok d £ el , Reve sib fir
rder rezctions in series, Favor able conmct,ng patterns for irreversible reactions. in series

Unit V: Tem
: ratur, 2
desias proccdugz: Opt:':;u:mt: I:relssu'l‘e Effects: Single reaction, General graph
adiabatic operations , “mperature progression, Heat effects. adiaherr. o pmcal
“operations, van Heerden relationship ’ tects: adiabatic and non-

3 u]!iple reaction; Ten per i € e @ximuy plOdllCUO.'l
M 1 atire and v :5sel siz form 1

Text Boolks:

1. Chemical Engineering kinetics by J.M. Smith

2. Chemical Reaction Engineering by 0 Levenspieal

3. Elements of Chemical reaction Engineering by H.S. Foggl
Reference Book: .
1. Reaction Kinetics for chemical Engineering by 5. H. Walas

Course Outcome:

Students would be able to

A

Develop rate of reaction for homogeneous reactions.
Interpret batch reactor data and design ideal reactors for single and multiple reactions.

Describe different aspects of design for multiple reactions.
Explain the effect of temperature and pressure on reaction rate.

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)
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CHSTPE13: Fooq Engineering 31 0)

Unit |: Introductiop-

const

Genera! 3Spects of food fndu
iruents of food. quality and NUtritive aspoects.
Food additives, standards, deter

Conversion; Preservation

iorative factors and
operation

their coptra), I
and quality Standards,

Unit 11 Energy Engineering in Food

Electric Power Utilizatlon, Process Controls
Food Products

Material and energy balanee in food
processing - Cleaning, evaporz
Thermal Properties of Foods:
Latent heat, Modes of Heat
refrigeration system for fo

tion, crystallizacion.

Specific heat, Enthalpy, Therma
Transfer - Freezing Systems , Frog
od produets,

1 G
4 LC

Unit HI- Separation
HMembrane Systerms,
Polarization.

Types of Rew
Dehydration

Processes in food
Membrane Performance, Ulrafije
erse-Osmosis and
Systern D

Ultrafiltration

Swstems, Drying p
esign, Sedimentation, Cery

ifugation, Mixing,
Unit 1v- Production ang
Pasteurization, Blanching Steriliz

Soft-and alcohalic bever
disposal of fnod pro;

ation technlques and types
ages, dairy products, meat. poultry and
CESSING wastes.

Unit - Packaging - Introduction,
Cummumcau’on, Product Cop
Innovations in Foed p

Venience,

sy, world fo

Processing - Generations of
in Food Processing, .

Systems and calculation. Co

en-Food Prope

Processing- Elecirodia)
ration Membrane

utilization of food products

Food Protection, Product

ud demand and indian Scenario,

preliminary prg tessing methads,

Steam. Fuej y
stems for Heating

tiftzation,
and Cooling

¥

TMOR unit operations in food

nductivity, Therma) diffusivity,
rties , Freezing Time

¥sis Systems; Reverse Osmosis

Systems, Concentration

facesses, Dehydration Systems,

-Food Process Principles:

I fish products, freatment and

r.'or.z;xin.'m:n-'~ roduct

ackaging, Food Packaging and Product Shelf-life: Food canaing technology,
fundamentals of foad Canning technology.
Text baok;
1. Intreduction 1o Food Enginsering by R. Pay) Singh, Dennis 7. 50 Editon
Reference books:
= . Fundamentals of Food Enginesring by Stanley Charm,
2. Fundamentals of Food Process Englneermg by Toledo RT 2nded, 2000, cBS Publishers
3. Fundamentals of Fogd Pmcessing Operation by Heid, |1, and Joslyn, M.A, The AV
Publishing {n; Westpore, 1967
4. Food Process Eng;‘neenng by Heldman, DR, The Av: Puhlis.‘:mg Co; Westport, 1975,
5. Encydopediaof Food Engineering by Hall, CW; Farall, A, & Rippen, AL, Van Nestrand -

Reinhoid.

i i lopment
Focus on Employability/Entrepreneurship/Skill Develop
Courses

Criteria - 1 (1.1.3)
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B.Tech. Vi Semester

CH6TPC09; Mass Transfer - 1] (3 1 0)

Unit [ idif] t Tt

T ‘HUMIdHICG“(.)YI. Opcra ions Defi nfnns, Humidiry charr i

I idificatior TUnmad; leula tions of L'J'.Xlid i s aa.‘ld 5“3 Uase s
it e f vy and ca [xiC.’lthIl operation: 5, Ad batic

Unit I1 : Leachin : 1]) € rimn €s o g ia r e,
g : Equ ment, P cl 3 leach ng, Caley f n
g i ipl f le: K (alcuiation of ¢ umber of ideal

Unit 1 ; Liguid- L;
: quid Extraction : i

o) : Equipment, Py i

Ex:r:é; me,fhof" .counter current extraction usine reﬂu:\? ‘;lpltis Ot: extracno_n. S
on n packed and spray colump i L R

Un 1v: Iy 1i n Frinciples ield of ¢ ystals, Super sol bility curve, Crysta}
it G stallizatio, Prin P 1 tal
) yiel | ys > ry
grawt! 5 ‘-O.Ulpmem and Rpplicatlo,t of prl’.!ﬂlpl!‘-b to LCMKI"L .

Unit v o Dl’)’iﬂg : Equi 2| Princi es, Mech a {
; : « Lguipment, Prin, i is!
el ipies, Me, anism an rheory of dryirlg. .‘alcleation of

Text Books;

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

2. Unit Opex ations of Che ic i n, ane \Wa, n, Sme iy
e nemical Eno neering b McCab 'y i B
iy ' ; 5 ‘ '”]a‘ : £ Oy i Iren, Smith ;u}mn CS.’ld arriot

3. Princi ! E I C C
ples of Mage iransier and S eparation Proces scs by B, K. DU“&, Tentice il, 2005
: ; " ' ‘:‘A‘ S rai ocesses b Prentic Hai,.;.) J
4 lzms ort ]‘fﬂtjebse? and Unat Oj)cl ations b)‘ C I GCE-']kOp].‘S, !’.“t‘.-ﬁcc Hall niermational nc
5. C'hemlcal !zngmee.mg Vol. I' by COH}SOH JM. & Ric ardson J F B . L f
6. Intr on i ineeri : Al . 2 1
C I gl Ting by iger ancnerr McGraw 1y g,
troduct to Chem cal En neering by 8 & B herr 0, TATA araw Hill Inc,

Course Outcome:

Students would be able to
1. Explain the basics of Mass Transfer and related laws.
2. ldentification of mechanisms of mass transfer, Formulation of rate equations.

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

Criteria - I (1.1.3)

Courses Focus on Employability/Entrepreneurship/Skill Development




TS "Rier Reafdenas

(3t R aRAm 2000 7. 25 3 sk v B3 e

oFil, RRIgR - 495000 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Central University Estzblished by the Centra] UniversitiesAct 2009 No. 25 of2009)

Koni, Bilaspur - 495009 (C.G.)

CH6TPC10: Process Dynamies and Control (310)

Unit I : Process Control - Importance of process control in chemical P
Various types of Control systems viz open loop and closed Icop control, feedback and feed
farward control, servo and regulator control; Importance of dynamic hehavior of precesses
in process control, Physicaland block diagram representation of control system, Use of
Laplace transformation in analysisof control systems,

lants and systems,

Unit II : 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 11 ; Linear Open Loop Systems : Response of first order, second order ang
higherorder systems, Linearization of non-linear systems, Transportation lag.

Linear Closed Loop Systems : Study of various control system and their components
vizcontrollers, final control elements, Measuring instruments, Closed loop transfer
functions Transient response of simple control system, Stability eriterion and analysis.

Unit iV 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:

L. Process Systems Analysis and Control by DR. Coughnaowr, McGraw-Hill inc.
2. Chemical Process Control by G. Stephanopolous, Prentice-Hall,
3. Precess Control by P. Hariott, TMH edn.

Reference Books:

1. Process Dynamics and Control by D.E. Sehorg, , T. Edgar and DA Mellichamp, JehnWiley
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.

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - I (1.1.3)
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CHéTPC11: Organic Chemical Technology (300)

Unit I: Oils & Fats - Status and scope,
Solvent extraction, Energy & solvent re
materials, Hydrogenation of cils,
equipments.

Major ails seeds pProducti
quirements, Mineral, seeq
Corrosion problems and

S an
materials

Unit J1 : Soaps & Deterg
matter, ﬂiadegradability
fatty matters (TFM),

ents ; Raw materials, Man
, Eat splitting, Purifican
Glycerin manufacture, Mate

ufacture of detergen
on of fatty acids, Soap
rials of Construction,

Unit HI : cane Sugar :
&technology, Cane sugar r
conservation, Environmental
industries, Materials of construcy

Cane production & varieties, Man
efining Bagasses utilization,
considerations, Khandsari ¢
tion,

Energy

Unit v : Polymers - Status and scope, A
modes of Polymerizacion, Molecujar weight and i distributi
polymerization Including plastics, Synthetic rubber
Penicillin ; M anufacturing Pracess, Scope and 2 pol

pplications, Classification of po
on,
and polymeric foam

ications,

Unit v . Regenerated Cellulose : Gra
Pulping Manufactyre of paper, Reco
viscose rayon.

Varnishes and Paints ; Scope
pProcedure, Eavironmental €ons

wth of industry, Raw

very of chemicals, Envirg

and applications, T
iderations.

YDes of coatings, Gen

Text Bools:

L Chemijtal Procesg Industries - RN Shreve & |.
2, Chemtech LILM, v-ur Madras
3. Outlines of Chemica

A Brink

| Technology by Dryden, Co. M.G. Rao and

Reference Book:

1. Handbook of i &Colour, Chemists Association OCCA.

Course Outcome:

Students would be able to

Make the process flow diagrams.
Analyze important process param.eters suc
engineering problems associated with produ

no

CHOTPE21: Process Equipment Design-1(310)

Pressure and Storage V
End closures, Flat plates,

essels : Design of
Flanged, Dished, 1

Text Books:

Introduction to Chemical
Bhattacharya~ Chemica) Engin

1.
eering Education Deve

2.  Process Equipment Design By Brownell & Young

3. Process Equipment Design by M.V. Joshi

4. Chemical Engineering by Coulson J.M,, Richardson Vol- 1
5. Process Equipment Design by Shrikant D, Dawande

Reference Books:

1. Hand book of Chemical Engineering by J-H.Perry

2. 1S Codes.

Course Outcome:

ufactunng equ

chnology,

Pressure and storage vessels
lemispherical, Ellipsoidal and

Equipment Desizn  (Mechanical
lopment Cent

on in Indig, Expression,

d other oii bearing
of construction of

ts,

m

Active detergent
anufacture, Total

ipment
Uirements and

Molasses baseq

req

lymers, Degree and

Selected industrial
s, Synthetic fibers,

materials, Prctreat:nent,
nMmental

Considerations,

eral manufacturing

M. Sitting,

h as raw materials, MOC etc. and major
ction of such chemicals.

and their supparts.
conical ends.

Aspects) by B,
er.

Criteria - I (1.1.3)
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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.

CHGTP522:I~‘erli!izcr Technology (3 1 0]

Chemical fertj);
' £ VZETs and oreanic man:
ten“lm-(»s. Method pailiC mAnuUres - types of chem; ™
iliz _ ods of Ere o AR Chemical fertily 0

sulphate, ammonjum Iﬁt*r)dtdct'mn‘ Characteristics, Specification a'ldLs“thch' orbicili
Methods of Produc‘n'o; n(; and ammonium chloride and urea m;;as}ze ?fu:rszniu(n
§ e . Lharacteristics, $peci B sphatic fertilizers-
Dhosphate, triple sy s ts, Specification and ¢ 5D

: S Super phosphate, Potass; Storage of single ¢
Characteristics, Specifiea phate, Potassic fertils ¢ ngle super

STISHES, Specification and stor. J zers- Methods of produee
potassium schoenite; Comp %8¢ of potassium chloride, potassium < CUO
e, Complex and NPX fertilizers-Methods of ptfuzu;fgiu?!wmhate o
0N, Lharacteristics,

Specification and F
Sp storage of Mono am t
Nitrophosphates, Fertilizers And Environmzl:tnmm S P e

Text Books :
(8 (.O!“'.AMEFCM ilizers by G “ofli raw TW 2.
; Fertily > P H. Colling thE ( H Y 1955
o 7 ot €3, Oth I:dll., Mc FTaY il ; 5
- ey loé? of Fer tilizers by AN, Slacks Ir lh‘!\lx,':(:bb' : )\0‘\‘\‘“ L ‘
Chem Stry and ICChHU » ARIETSC) . New Vork 1066,

Reference Book »

. Editorial ooard-Hang z
andbook ferti 1 {
% % of ertilizer lCCIL.0.0g‘, The .‘?ﬂi]:?l}r ’\ssc-ci.l.k.-n 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.

CH6TPE31: Fue] Combustion Energy Terhnology (310)

Unit | : Solid Fuel - ifi
: el : Clas ot ; e
coal washing g .,wjm[; a\;v{ua‘uun of fuck, Origin, Composition, Characieristi
£ & 3k 5 TR 2 L LIAraciengtics ¢
systerns of coal briguetts Of coal, Physical & chemical processing of coal, v o énd analysis of
b 3 of riguetting, szrboniz;:zkm‘ GaSiﬁQ“iOn.ofcoa]- 1 coal, Vanous classification
Liquid fuels: Grigj N
S UHGIn, ¢compositi ’ ok
processing C!’ﬂCkin:and 3 PO;uon, characteristics and Ciassification of cr de oi
g reforming, storage angd handling of liquid fuc! It crude oil, crude ol
ks g el
Gaseous fuel: Classi®ear: .
gas, prody ¢ Classification of gaseous fuel, Natural pas, (oal >
+ Procucer gas, water and Carbureted water gas =7 R 8, Coke oven and blast farnace
Unit IT: Fuel Co i
: mbustion Cale jon: I
MR 8 Caleulation: Fundamentals of Various o
umerical cxamples, 10us combustion calculations with
Unit HI. Combusi
% on Process: CGgneral Privio;
Inflammabitity. Ty, . vheral Banciples of combustion, Fig
r 7 s _ : STiox ame auph e
¥ Types of combustion Progess. Surface Submerged, Puj hqu ught, Limiis of
% » PHisalng, Slow combust;
on.

Unit TV: En,
: Energy Conservation: =
energy w15cng' Snservation: Energy consamption Petiemn in varions
¥ alion In various Process industries including St S SCCLors, varioug ways of
gp eun.

Unit V: Non - Coaventi ) =
techinology of Bionm::ng:f” tne;rw Technologies : Genera) principles with applications
ol ergy. Solar Energy, Geothermal Enerpy W o ansand

£y, Hydal, Tidal and Ogean Enectgy. "8, Wind Energy, Nuckear
Text Book:
L. Elements of Fuel

; ombustion & Energy Engi e,

Co. Pvt. Ltd. New Delhi, 2014 ¥ waglncenng by SN. Saha, Dhanpat Raj Publication

Course Outcome:
Students would be able to
1. Analyze solid, liquid, gaseous fuels and their characterization.
2. Compute fuel combustion calculation in industries with recommendation of better

combustion processes in relation to better efficiency and pollution control

Criteria - 1 (1.1.3)
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technologies.

3. Study and recommend the various energy conservation routes in various industries.

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

DEPARTMENT OF CHEMICAL ENGINEERING
INSTITUTE OF TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUK (C.G)
(A Centm! University Establisted by the Central University Ordinance 2009, No 3 o7 2002)
SCHEME FOR EXAMINATION
B, Tech, (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING

FOURTH YEAR, SEVENTH SEMESTER

= 2, © n T 5 | |
;'.' ‘ Course No. Skl : ler:od. - }I s::;::u,;.; sft,::: ] et
| THEORY e 1A | MSE | Mot | Total
) [ CHITPCII | Froeess Eqaipment Design. 11 3 I | 20 20 ' 40 | a0 o [ 4
02, | CHITPCI4 | Chiemical Reaction Engineering-L1 T E 20 | 25 | |
U3, CHITPLIS | Now Separation Processes | 3 | . ‘ 20 24 [ 4l o 104 4
04 CH7IPE4X i J7 1 . | 20 24 , R (il o) | 100 I 1
05, | cHTOESX | > T ’ I EARE ILUL 3
FRACITCAL ) )
91 CH7PPCOS | Minor Project - ’ - 6 | 30 - 30 [ 20 S0 3
02, (ZH‘IH’(;ui l‘miwfuﬂ:timﬂlg Viva Cum Seminar B sf 7l 50 I - S0 }
IOTAL 15\‘ 59 | } l oo | 2=
1A = Internal Assessment MSE — Mid Semester Exarination ESE - End Semestor Fxamination
Total Marks - 600 Total Periads - 20 Total Credits - 25
ﬁ ( BOS held on IS:’ May z:ow - ) ’;W“;f.‘
Gt P WX wm GEFE W
s er( 1 L4 “teto* O

DEPARTMENT OF CHEMICAL ENGINEERING
e INSTITUTE OF TECHNOLOGY
(.l.'l'!l .'(.'HAS‘H)AE VISHWAVIDYALAYA, BILASPUR (C.G)
(A Central University t;~1_mbllshud by the Ceatral University Crdinance 2009, Nc, 3 af2009)
s = SCHEME FOR EXAMINATION
~Tech, (FOUR YEAR) DECGREE CAOURSE, CHEMICAL ENGINE ERING

FOURTH YEAR, EIGHTH SEMESTER

S. Course No, | Periods R P, T
No. Subject l T Sekems: = 3 1
THEORY | LIT|® Sub | Credins

ou
- I ESE
- LR | = | Torsl

01 | CHSTPCIS | Prosess Rquipment Design. 111 3 0 | 26 | 40 'm TO;:I‘ ‘
f— —t = ——— — —— = & & 5 s g

®. | custrct s:uen L‘ugmwrlng. Eeonomiies & I 3| 1 =] 3 ‘ [ ‘
| Mamagemen X = |2 <
| 0% | o 4l | U | 40 |6 | 100 | 4 }

CHSTPESX IFialicl — ! ‘
e { — =AY »_ 20 (20 [ 40 | 60 | 100 4
05. | CHETOESX | E T ‘ ——— e

. T - 3l tf-]20 |20 (40 |60 | 100 ’
w PRACTICAL et W o ] L
| o | cusrecio | peo — Sl —

| . ofect = ey ——
| i —_ ( lL=| & [ 60 [~ Te [ [ o0 1
| TOTAL 24 _;“‘ T =R
——= — A RO Sl s10 | 2

TA = Tnternz | Assessment 5 y
MSE—Mid Somester Examination ESE - Eud Semester Examinatior
Tatal Maihs — T
otal Macks - 500 Totad Perfods - 24 Total Cradits 20

BOS held on 154 May 2018
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DEPARTMENT OF CHEMICAL ENGINEERING

INSTITUTE OF TECHNOLOGY
GURU GHASIDAS VISHWAVIDVALAY A, BILASPUR (C.G.)
(A Central University Established by the Centeal Univeesity Drdinance 2009, No. 3 of 2009)

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

Scmester Subject Code (PE) Subject
CH7TPEAL Peteoleumn Refinery Engineering
v CH7TPEA2 Polymer Technology - 1
L (:Il% TPE43 Design and Development of Catalyst
CHSTPESI Petrochemical Technology [
Vi 7”617126“’15752 Polymur Technelogy - I
CHSTPES3 | Mumbrane Separation l'rw\m;-&

PE - Professional Elective

,ﬂmﬁ:& Pondike v
>l 18 { /Iﬂu(hg Q}J‘/k

; ; S AN
\(;\‘\ c/(& _ f,&\\; \<\

6;}0(".»"‘*,- 0. e

BOS held on 15% May 2018 i ‘)ﬂe—qf”f;/;(?

DEPARTMENT OF CHEMICAL ENGINEERING
INSTITUTE OF TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G)
(A Ceniral University Established by the Central University Ordimuce 2009, No. 3 01 2009)

LIST OF OPEN ELECTIVES OFFERD FOR V11 and VIII SEMESTER

Subject

Subjest Cade (OF)

CHITOE3L F'ransport Phenomean

CHTTOF 2 Water Conservatian and Managemon|

CHSTOL41

VI CHSTOE42

Optimization Techniques

CHETOL43 | Renewable Energy

OFK- Open Elective

Naote: Ir addition to the open elective courses, as prescribed above, the studenis ore free to opt for any other subject

of same credit fram inter/intra school duly approved by the Board of Studies of the respective departmenss
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B.Tech. VII Semester

CH7TPC13 : Process Equipment Design-11 (31 0)

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 J. 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 be not supplied
by the university or the examination centers.

Text Books:

1. Process Heat Transfer by D. Q. Kern

2. HeatTransmission by McAdams

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

4. Chemical Engineering by J. M. Coulson and Richardson, Yolume- 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.
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CH7TPC14 : Chemical Reaction Engineering-11(310)

Unit-1: Basics of Non-Ideal Flow : Exit Age Distribution of Fluid, RTD, Conversion in Non-
ideal Flow Reactars, Models for Non-ideal Flow- Dispersion Madel, Chemical Reaction and
Dispersion, Tank in Series Model.

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

Unit-1II : Fluid Particle Reactions : Un-Reacted Core Model: Diffusion Through Gas Film
Control, Diffusion Through Ash Layer Control, Chemical Reaction Control, Rate of Reaction
for Shrinking Spherical Particles, Determination of Rate Controlling Step.

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

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

Text Books:

1. Chemical Engineering Kinetics. .M. Smith.

2. Chemical Reaction Engineering. Octave Levenspiel,

3. Chemical Reaction Engineering. H.Scott Fogler.

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

Course OQutcomes

Students would be ablé to (a) explain the concepts of reactor désign and reaction kinetics;
(b) interpret reactor data; (c) identify ideal reactors and explain various aspects of design
for single reactions; (d) explain various aspects of design for multiple reactions, (¢) analyze
effects of temperature and pressure on conversion,
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CH7TPC15 : New Separation Processes (310)

Unit I : Overview of Separation Processes: Basic Concepts of Separation Processes,
Physico-Chemical Properties and Other Factors Contrelling Separation, Limitations of
Conventional Separation Processes and New Separation Processes, Equilibrium and Rate
Governed Separation Processes and their Characteristics.

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

Unit IIf : Porous Membrane Based Processes: Reverse Osmosis, Ultrafilration,
Microfiltration, Nano-flltration, 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 Fractianation,

Pressure and Temperature Swing Adsorption, Cloud Point Extraction, Centrifugal Separation
Processes, Super Critical Fluid Extraction.

Text Books:

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

2. Separation Pracesses by C | King, McGraw-Hill, Inc.

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

4. Membrane Technoclogy 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.
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Guru Ghasidas Vishwavidyalaya
(A Central University Estzblished by the Centra] UniversitiesAct 2009 No. 25 of2009)

Koni, Bilaspur - 495009 (C.G.)

CH7TPE41: Petroleum Refinery Engincering (310)

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

Unit Il : Physical Properties and Testing Methods of Petroleum Products : Evaluation of
Petroleum, Physco-Chemical Properties of Various Petroleum Products as Per APl f ASTM /
BiS Specifications.

Unit 11l : Crude Processing : Pre-Treatment of Crude, Heating Technigues of Crude, Types
of Distillation Columns & their Efficiencies, Atmospheric and Vacuum Distillation of Cruds,
Blending of Gasoline.

Unit IV : Chemical Treatment & Refining Operation : Chemical Treatment of Petroleum
Products, Caustic Soda Treatment, Treatment With Hz50: & 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. Nelscn

2. Petroleum Refining by Gary and Handwarke, Marcel Dekker

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

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

Course Qutcomes

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

and transport petroleum products.
W Q 2
N/ g

B.Tech. VIII Semester

CHBTPC16: Process Equipment Design- 11 (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

4.13] 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,
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CHBTPC17: Project Engineering, Economics & Management (3 10)

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

Unit 11 : Technical and Financial Analysis = Technical Analysis, Financial Analysis,
Sigaificance of Financial Analysis, Elementary Knowledge of Book of accounts- Journal,
Lecger. Balance sheet, Profit and Loss Account. Cast Estimation, Cash Flow Investment,

Production Cost, Capital Investment, Cost Indices, Production and Overhead Cost, Interest
and Taxes.

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

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

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

Text Books :

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

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

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

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

Course Outcomes

Upon completion of this course, the sludesnt:ﬁ will ble able m:' 4(3] selec_‘rt j:vml’lv'tf)r llxzp:;]«(zt]
from given alternatives, (b) calculate working cuplt.al I'(’.‘(]llll(jn?cf!l fmv a ;‘x.w.;‘\ :1” ]Lt ‘,”7 :
calculate cost of equipment used in a plant total pmlcctﬁcost, (d) tdl(,ul;}&:gd} it 0‘\,\ 1”t ‘1m
given project, (¢) understand the break-even analysis; (f) (‘;ﬂ("ul;xtc depreciation; (g) list o
Av;n‘i(ms milestones related to project concept to commissioning.

N
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CH8TPES51: Petrochemical Technology (310)

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

Unit I : Chemicals From C2 Hydrocarbons : Chemicals from Ethane, Ethylene and
Acetylene, Naphtha Cracking and Reforming, Hydrogen from Reforming of Hydrocarbons.

Unit II : Chemicals From C3, C4+ 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, Poly
Carbonates (PC), Poly Urethanes, Polyamides, Polystyrene, Synthetic Detergents and their
Production, Petroleum Coke and Carbon Black,

Text Books :
1. Modern Petroleum Technology by G.D. Hobson and W Pow.
2. ATextbook on Petrachemical Technology by Bhaskara Rao.

Course 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.

CHBTPES3: Membrane Separation Processes (3 1 0)

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

Text Books :
L. Separation Process Principles by |. D. Seader, Ernest |. Henley, Wiley
2. Separation Process Engineering by Phillip C. Wankat, PHI
3. Membrane Technology and Applications by R W Baker, John Wiley and Sons, Ltd, UK.
4. Membrane Separation Processes by K. Nath, PHI, New Delhi

Reference :

1. Webcourse (NPTEL) Novel Separation Processes by Prof. Sirshendu De, UT
Kharagpur
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CHBTOE41 : Optimization Techniques (310)

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

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

Lincar 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: [ntroduction 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 Schechater

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

%. 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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CHBTOE42: Process Modeling & Simulation (310)

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

Mathematical Modeling in Mass Transfer : Ideal Binary Distillation Column, Multi-
Component Non-ideal Distillation Column, Batch Distillation with Hold Up, Steam
Distillation, Multi-Solute Batch Liquid- Liquid Extraction, Continuous Extraction, Multistage
Countercurrent Extraction, Plug Flow Type Liquid- Liquid Extraction, Reactor with Mass
Transfer, Absorption, Adsorption.

Mathematical Modeling in Heat Transfer : Two Heated Tanks, Single Component

Vaporizer, Double Pipe Heat Exchanger, Shell and Tube Heat Exchanger, Multicomponent
Flash Drum, Cooling Towers.

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

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

Text Books:

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

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

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

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

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

Course Outcomes

Students would be able to (a) explain detail importance of ODE and PDE; (b) develop mode
equations for the given system; (¢) solve structural, thermal, fluid flow problems; (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 VISHWAVIDYAL AYA, BILASPUR (C.G.)
(A Central University Established by Ceatral Unsversity Ordinance 2009. No 3 of 2009)
SCHEME FOR EXAMINATIONS

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

FIRST YEAR FIRST SEMESTER
Coursze No. i Periods Evaluation Scheme .
5. No. Theory Subject week 1A ESE Su]a. Credits
Tozal
01 CHPGL10L | Advanced Heat Transfer 3 40 80 oo 3
oz, CHPGL10Z | Chemical Reactor Design 3 40 &0 oo : |
03, CHPGL1103 | Fluidization Engineering 3 40 a0 oo 3
04, CHPGLL04 | Process Optimization 3 40 80 loo 3
05. CHPG1105 | Elective -1 3 40 &0 100 =
Practical
06, CHPG1106 | Chemical Enginsering Computational Lab | 3 | 50 | = 50 2
Total 550 17
[A- Internal Assessment ESE- End Semester Examination
Total Marks - 550 Total Credits - 17

INSTITUTE OF TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Ceatral Unmverssty Established by Central Universaty Ordinance 2009, Ne 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. Theory Subject Jweek - BSE Suks, Credits
Total
01 CHPG1201 | Advanced Fluid Mechanics 3 0 60 100 3
e T e R 3 30 | 60 | 100 3
03. CHPG1203 | Tndustrial Pollution Control Technologies 3 20 60 100 3
04, CHPG1204 | Desizn and Development of Catalyst 3 40 &0 100 3
05, CHPG1205 | Electve— [ 3 0 60 100 3
Practical
06. CHPG1206 | Project 3 a0 - 50 2
o0z, CHPG1207 | General Seminar 2 50 - 50 L
Total 600 1
TA- Internal Assessment ESE- End Semester Examination
Total Marks - 600 Total Credits - 18

Elective - I (CHPG1105)

1. Operations Research & Management

2. Advanced Wastewater Treatment Technology
3. Numerical Methods for Chemical Engineering
4. Chemical Process Modeling

5. Membrane Separation Processes

Elective — I (CHPG1205)

1. Safety Hazards & Risk Analysis

2. Advanced Process Control
3. Steady State Process Simulation
4 Process Intensification
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Institute of Technology,
Guru Ghasidas Vishwavidyalaya, Bilaspur (C.G)

M Tech. (Chemucal Engineering)

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 beiling 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,

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

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

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

M Tech. (Chemucal Engineening)
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, 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 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

Course Outcomes :

At the end of the course, the student will be able to:
1. Understand the Adiabatic and non-adiabatic operations in batch and flow
reactors,
2. Understand the reactor design involving Catalytic reactors, effectiveness factor,

selectivity, catalyst deactivation,
3. Understand the design of heterogeneous catalytic reactors.
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Institute of Technology,
Guru Ghasidas Vishwavidyalaya, Bilaspur (C.G)

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; two region models, evaluation of interchange
coefficients, Mass and heat transfer between fluids and solid- from bubbling bed
models; Catalytic conversion from bubbling bed meodel: 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

o ].F.Davidson and D. Harrison, Fluidization, Academic Press 1971,
+ F.A Zenz and D. F. Othmer, Fluidization and Fluid Particles Systems, Reinhold
Publishing, 1960
Course Outcomes :

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

e Performing and understanding the behavior fluidization in fluidized bed
e Evaluate the characterization of particles and power consumption in fluidization
regimes
« Understanding the applicability of the fluidized beds in chemical industries \.\
- 7',\ \\‘
[«T/ S 4
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CHPG1201 : Advanced Fluid Mechanics

The Physical Properties of Fluids, Newtonian and Non Newtonian and nen 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 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, boundary layer separation flow and pressure drag, flow of compressible
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,
+ K. W. Fox, AT. McDonald, P.]. Pritchard; Introduction to Fluid Mechanics,
John Welly 6t Edition.
+ .G Enudsan, D.L. Katz: Fluid Dynamics & Heat Transfer, McGraw Hills
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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.

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




TS "Rier Reafdenas

(it Preefrerem aftfrm 20007, 259 sl vt iy frefrren)

oFil, RRIgR - 495000 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Central University Estzblished by the Centra] UniversitiesAct 2009 No. 25 of2009)
Koni, Bilaspur - 495009 (C.G.)

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

M Tech. (Chemical Engimmeering)

CHPG1203 : Industrial Pollution Control Technologies

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 technolegy: 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 pellution contrel system

Waste water characteristics. Wastewater treatment objectives, methods and
implementation considerations liquid hazardous waste treatment such as chemical,
biclogical, 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 5 Peavy, Donald R Rowe & George Tchobanoglous, Enve\ironment
engineering, McGraw-Hill

» R K Trivedy & P K Goel, An Introduction to Air Pollution, Technoscience Pub.
+ Dharmendra 5. Sengar; Environmental Law, PHI

Dr E. C, Arun Ku. Jain, Ashok Ku. Jain; Waste Water Engineering.

Course Outcome :
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. l’)e\'(:I()p methods for pollution abatement and waste minimization
4, Design treatment methods for gas, liquid and solid wastes
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CHPG1204 : Design and Development of Catalysts

Structure of solid surfaces: Chemisorption and physiosorption; Thermedynamics
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, peisoning and sintering,

Deactivation and regeneration of catalyst pellets.

Deactivation and regeneration of fizxed 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 :

# 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

Course Outcomes :
Atthe 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 Kkinetics 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
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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 microfiltration, reverse osmosis,
ultrafiltration. nanofiliration, dialysis and electrodialysis, pervaporation. liguid
membrane permeation, gas permeation.

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

Texts/References

+ |.D. Seader, Ernest |. Henley; Separation Process Principles.

+ Phillip C. Wankat; Separation Process Engineering; PHI

Course outcome:-
Student would be able to

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