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: Chemical Engineering
: B.Tech. and M.Tech.
Academic Year : 2021-22

List of Revised Courses

Name of the Course

Material and Energy Balance Calculations
Fluid Mechanics

Thermodynamics-I

Numerical Methods in Chemical Engineering
Thermodynamics-II

Particle and Fluid Particle Processing
Process Instrumentation

Advanced Fluidization Engineering
Advanced Chemical Process Modeling
Advanced Process Control

Process Intensification

Industrial Process Control
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The following courses were revised in the of B. Tech. Second year (III and IV Semesters) and M.
Tech.:

R
L4

Material and Energy Balance Calculations (CH203TPC01)
Fluid Mechanics (CH203TPC02)

Thermodynamics-1 (CH203TPCO03)

Numerical Methods in Chemical Engineering (CH204TBS07)
Thermodynamics-11 (CH204TPC04)

Particle and Fluid Particle Processing (CH204TPCO05)
Process Instrumentation (CH204TPC06)

Advanced Fluidization Engineering (CHPATT3)

Advanced Chemical Process Modeling (CHPATP3)
Advanced Process Control (CHPATP4)

7
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% Process Intensification (CHPATP5)
% Industrial Process Control (CHPBTP5)

7

7

The following new courses were introduced in the of B. Tech. Second year (III and IV Semesters)
and M. Tech.:

Advanced Separation Processes (CHPATT2)

R/
0.0

Bioprocess Engineering (CHPATP6)

Research Methodology and IPR (CHPATC1)
Advance Transport Phenomena (CHPBTT1)
Computational Fluid Dynamics (CHPBTP1)

Fuell Cell Technology (CHPBTP2)

Process Plant Design & Flow Sheeting (CHPBTP3)
Business Analytics (MSPBTO01)

Industrial Safety (IPPBTO3)

Cost Management of Engineering Projects (CEPBT04)
Composite Materials (MEPBTO5)

Waste to Energy (CHPBTO7)

Internet of Things (ECPBTO07)

Advanced Chemical Engineering Lab (CHPBLT01)
English for Research Paper Writing (ELPBTX1)
Stress Management by Yoga (PEPBTX2)

Disaster Management (CEPBTX3)

Constitution of India (LAPBTX4)
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HoD, Chemical Engineering

weafnf e/ Institute of Technology
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Sury Ghagidas Vishwavidvalava. Bilaspur (C.45.)

Signature & Seal of HoD
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M. Tech, I-Semester
!\I Course | Subjects | Periods/Week I 1ation Credits
| Type |
| Code 1 T | P |IA|ESE|Total
o [t Advanced Heat Transfer 3 (o] o)af6o| 00| 3
2. | CHPATT2 Advanced Separation Processes NewaCdussel 0 | 40 | 60 | 100 3
3. | CHPATT3 Advanced Fluidization 3100 [40] 60| 100 3
Engineering
4. Elective - 1 3 0 0 |40 ] 60 100 3
CHPATPL Advanced Reaction EngineeringNew Courge
CHPATP2 Advanced Wastewater
T'reatment Technology
CHPATP3 Advanced Chemical Process
Modeling
5. Elective - 11 3 0 0 |40 60 100 3
CHPATPA Advanced Process Control
CHPATPS Process Intensification
CHPATPG Bioprocess Engineering  New Coursp
6. | CHPALT! |Chemical Engineering 0 0 4 (30 20 50 2
Computational Lab |
= |
7. | CHPATC!I | Research Methodology and IPR V€ GOrseq 50| 50 | 2
o |
Total | 600 l 19
1
an
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| Code | | |
J CHPBTTI Advanced Transport Phenomer New Codrsg 0 10| 60 100 3
2. | CHPBTT2 | Chemical Re 3 0 0 |40 | 60 | 100
3 Elective - 111 3 0 0 40 | ob 100 3
CHPBTP1 Computational Fluid New Colrse
“HPBTP2
CHPBTF2 Fuel Cell Technology New Colrse
CHPBTP3 Process Plant Design & Flow
Sheeting New Course
4. Elective -1V 3 0 0 |40 ] 60 | 100 3
CHPBTP4 Design & Development of
. Catalyst
5 )
CHPBIPS |y, justrial Pollution Control
CHPBTP6 Safety Hazards & Risk
Analysis
S Open Elective 3 0 0 | 40| 60 | 100 3
MSPBTO!1 | 1. Business Analytics New Coursg
IPPBTO2 | 2. Industrial Safety New Courge
IPPBTO3 | 3. Operations Research
CEPBTO4 | 4. Cost Management of
Engineering Projects New CQurse
MEPBTOS | 5. Composite Materials New Course
CHPBTO6 | 6. Waste to Energy New Course
ECPBTO7 | 7. Internet of Things New Course
MCPBTOS | 8. MOOCs
6. | CHPBLT1 | Advanced Chemical Engineering 0 0 4 |30] 20| 50 2
i Lab New Course
7. | CHPBPTI Mini Project 0 0 4 |30 20 50 2
T = r
s. A.udn Course/Value Added 2]lo0lolo] o 0 0
Course
ELPBTXI |English for Research Paper New Goursi
Writing
PEPBTX2 [y .cs Management by Yoga New|Courge
CEPBTX3 |Disaster Management New Course}
LAPBTX4 Constitution of India New Coursd
Total 600 19

Note: Under MOOCs the students have to opt an
NPTEL/UGC SWAYAM

ny subject other than C hemical Engineering from

~ c
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{ \\
ech. 1115
[st] Course 1vpe! | n |Cred
tal
CHPCPT1 | Dissertation Stage-1 ) | o |28 ]m.. w0 200 | 14
Total ‘:nﬂ 14|
RE J
S| Course Type/ Subjects Periods/Week Evaluation Credits
Code L | 1| P |1A|ESE|Total
1. | cappPTI Dissertation Stage-11 0 | 0|32 |100|200| 300 | 16
Total 300 | 16

Total Credits for the Program = 19 + 19 +14 +16 = 68
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CHPATT3 ADVANCED FLUIDI ON ENGIN G $:0:0

( rse Objective :

« Tostudy the phenomenon of fluic tior ith industrial pr
. o study the various regimes of fluidization and their mapp
+ Tostudy the design of equipments based n fluidization technique

Course Content: 70% Change

Introduction to fuidization and applications: Phenomenon of fluidization, behavior of
fluidized bed, contacting modes, advantages and disadvantages of fluidization,
fluidization quality, selection of contacting mode, Fluidized Beds for Industrial
Applications like coal gasification, synthesis reactions, physical operations, cracking of
hydrocarbons. Mapping of fluidization regimes: Characterization of particles, mechanics
of flow around single particles, minimum fluidization velocity, pressure drop versus
velocity diagram, The Geldart classification of solids, fluidization with carryover of
particles, terminal velocity of particles, distributor types, gas entry region of bed,
pressure drop requirements, various distributor plates, design of distributor plate.
Bubbling fluidized beds: Davidson model for gas flow at bubbles in a fluidized bed, the
wake region and movement of solids at bubbles, coalescence and splitting of bubbles,
bubble formation above a distributor, slug flow, Turbulent and fast fluidization -
mechanics, flow regimes and design equations, Emulsion movement, estimation of bed
properties, bubble rise velocity, scale up aspects, flow models, two phase model, K-L
model. Solids movement and Gas dispersion: Vertical and horizontal movement of
solids, Dispersion model, large sofids in beds of smaller particles, staging of fluidized
beds Gas dispersion in beds, gas interchange between bubble and emulsion, estimation
of gas interchange coefficient, Heat and mass transfer in fluidized systems, Mixing in
fluidized systems - measurements and models. Entrainment or Elutriation of Fluidized
Beds , Reactors : Entrainment and efutriation, Freeboard behavior, gas outlet,
entrainment from tall vessel, freeboard entrainment model, high velocity fluidization,
pressure drop in turbulent and fast fluidization, Slugging, Spouted beds, Circulating
Fluidized Beds. Mathematical ‘model of a homogeneous fluidized bed, Design of
catalytic reactors, pilot plant reactors, information for design, bench scale reactors,
design decisions, deactivating catalysts, Design of no catalytic reactors, kinetic models
for conversion of solids, models for shrinking particles, conversion of solids of
unchanging size

Course Outcomes :
At the end of the course, the student will be able to:
e Performing and understanding the behavior fluidization in fluidized bed
« Evaluate the characterization of particles and power consumption in fluidization
regimes

« Understanding the applicability of the fluidized beds in .‘hr-mié'.xl industries

e
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MODELLING

Course Objective

90% Change

* Tounderstand t ystemati hes for the development of modelling

* To understand the mathematical modelling of chemical processes

Course Contents ;

Introduction to Modelling: a systematic approach to model building, classification of
models. Development of steady state and dynamic, lumped and distributed parameter
models based on conservation principles. Models based on Transport Phenomenon
Principles: molecular description, microscopic and macroscopic description, multiple
and maximum gradient description, boundary conditions. Classification of transport
phenomena models: Terminology of mathematical models, alternate classification of
mathematical models, integral representation of models. Population balance models:
Description of flow pattern of flow pattern vessels, Age distribution functions, general
population balance models, combined models,

Course Outcome :

After learning the course, the students will be able to:
» To apply the suitable modelling approach for given problem
* Analyze the terminology of mathematical models
* Develop a mathematical model based on transport phenomenon and population
balance for chemical processes
Texts Books :

1. Process Plant Simulation by B. V. Babu, Oxford University Press, 2004,
2. Process Analysis and Simulation deterministic system, David M. Himmelblau,
John Wiley & Sons,

Reference Books :

¢ Denn M. M, Process Modelling, John Wiley

* Rutherford Aris, Mathematical Modelling, A Chemical Engineer's Perspective
(Process Systems Engineering), Academic Press

e M. Chidambaram, Mathematical Modelling and Simulation in Chemical
Engineering, Cambridge University Press

¢ Verma Ashok Kumar, Process Modelling and Simulation in Chemical, Biochemical
and Environmental Engineering, CRC Press

* Elnashaie SEH, Garhyan Parag, Conservation Equations and Modelling of
Chemical and Biochemical Processes, , Marcel Dekker Publishers

e Hangos KM, and Cameron LT, Process Modelling and Model Analysis, Academic

Press
G e
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CHPATIS ADVANC OCESS CONTRO! }:0:0

sirategy and tuning of controfiers

o Analyze the lunctioning of different cor

» ToIntroduce to the concept of advanced control strutegy for proces

Course Content

Review of Systems: Review of and higher order systems, closed and open lo
response. Response to step, impulse and sin
Block diagrams, Stability Analysis: Fregue
controller tuning and process identification. Zigler-Nichols and Cohen-Coon tuning

methods, Bode and Nyquist stability criterion, Process identification. Advanced Control

b

oidal disturbances. Transient response

ncy response, design of control system

Strategies: Special Control Techniques: Advanced control techniques, cascade, ratio,
feed forward, adaptive control, Smith predictor, internal model control automatic
tuning and gain scheduling. Multivariabie Control Analysis: Introduction to state-space

methods, , Control degrees of freedom analysis and analysis, Interaction, Bristol arrays,

Niederlinski index - design of controllers, Tuning of multivariable controllers, Sample

Data Controllers: Basic review of Z transforms, Response of dis stems to various

inputs. Open and closed loop response to step, impulse and sinusoidal inputs, closed
loop response of discrete systems. Design of digital controllers, Introduction to PLC and

PGS,

Course Outcomes :

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

« Controller tuning
e Type of controller that can be used for specific problems in chemical industry
« Design of controllers for interacting multivariable systems
* Design of digital control systems

Texts Books :
* Bequette BW, Process Control: Modelling, Design and Simulation, PHI
o  Seborg DE, Edger T.F, and Millichamp DA, Process Dynamics and Control, john

Wilev and Sons

Reference Books

* Ogunnalke B.A and Ray W.H., Process Dynamics, Modelling and Control, Oxford

Press

o Luyben W.L, Process Modelling Simulation and Control for Chemical Engine
McGraw Hil

not S, Process Control: Principles and Applications, Oxford University Press

. \‘ugh.:x,mnl'l Process Systems analysis and Control, McGraw-Hil

f A lr Vel
\ v["/‘ﬂ}"l/-\—" 5 \ \«

X _',‘e“_ ' £ A\
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ECT CODI SUBIEC] Mt I LREDI]
HPATPS PROCESS INTENSIFICATION 10
purse Objective :
. nderstand the concept of Process Intensification
s  Know the limitations of intensification of the chemical p

o Apply the technigues of Intensification to a range of chemical processes

« Develop various process equipment used for intensifying the processes

e Infer altornative solutions kee pIng in view point, th environmental protection,
economic viability and social acceptance 80% Change

Course Content :
Introduction of Process Intensification (P1), Process Intensifying Equipment, Process
intensification toolbox, Technigues for Pl application, Process Intensification
through Micro Reaction Technology, Inherent Process Restrictions in Miniaturized
Devices and Their Potential, Scales of Mixing, Flow Patterns in Reactors, Mixing in
Stirred Tanks, Mixing in Intensified equipment, Chemical Processing in High-
Gravity Fields Atomizer Ultrasound Atomization, Nebulizers, High Intensity inline
MIXERS reactors Static mixers, Rotor stator mixers, Design Principles of static
Mixers, Classification of compact heat exchangers, Plate heat exchangers, Spiral heat
exchangers, Flow pattern, Heat transfer and pressure drop, Flat tube-and-fin heat
exchangers, Microchannel heat exchangers, Phase-change heat transfer, Selection of
heat exchanger technology, Feed/effluent heat exchangers, Integrated heat
exchangers in separation processes, Design of compact heat exchanger - example,
Energy based Intensifications, Sono-chemistry, Basics of cavitation, Cavitation
Reactors, Cavitation reactor design, Nusselt-flow model and mass transfer, The
Rotating Electrofytic Celf, Microwaves, Efectrostatic fields, Reactive separations,
Supercritical fluids

Course Outcomes :

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

o Assess the values and limitations of process Intensification, deaner technologles
and waste minimization options

s Measure and monitor the usage of raw matertals and wastes genersting from
production and frame the strategies for reduction, reuse and recycle

e Obtain alternative solutions ensuring a more sustainable future based on
environmental protection, economic viability and social acceptance

» Analyze data, observe trends and relate this to other variables

o Plan for research in new energy svstems, materials and process Intensification

Program Revision Criteria - 1 (1.1.2)
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CHI INDU OLLUTIO INTROL 30 }
Course0l ctive
o T derstand the impe ) f industrial pollution and it t
e  To study the underiying p iples of Industrial pollution cont
o To acquaint the students with case studics
¢ Student should be able to design complete treatment system

70% Change
Course Content :
Air pollution Sources and Effects, Air pollution laws and standards; Air pollution
sampling and measurement from point, non point, line and area sources, analysis of air
pollutants; Air pollution control methods and equipment, Design detalls of Particulate

emission control equipments like Gravitational settling Chamber, Cyclone Separator

Fabric Filter, Electrostatic Precipitator, Wet scrubber; Case studies of a few [ndustrial
pollution control system. Sources, effects and laws of water pollution; BOD, COD; Waste
water treatment, Design details of Primary Treatment methods like Pretreatment,
Sedimentation, Floatation, Design aspects of Secondary Treatment methods like
Activated Sludge Process, Trickling Filter. Design aspects of Advanced waste water

vanced
Biological Systems. Solid Waste Management, design calculation of disposal methods,
[ A 5 P

wreatment including lon Exchanger, Reverse Osmosis, Electrodialysis, Ad
i )

Incineration, Hazardous Waste Management strategy and treatment methods, landfill
closure and underground disposal

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 pallution
3. Develop methods for pollution abatement and waste minimization
4, Design treatment methods for gas, liquid and solid wastes

Texts Books :

s Schnelle X.B. and Brown CA. Air Pollution Control Technology Handbook, CRC
Pruss
e Peavy HS. Rowe D.R and Tchobanoglous G, Environment Engineering. McGraw-
Hill
Reference Books :

o Trivedy RK. and Goel K. An Introduction to Alr Pollution, Technoscience Pub

o Sengar D.5S. Environmental Law, PHI )
o B Chawly, Jain AK, Jain A.K, Waste Water Engineering b g, & A
W
A\
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SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)

(A Central University Established by the Central University Ordinance 2009, No. 3 of 2009)
SCHEME FOR EXAMINATION (Effective from Session 2021-22)
B.TECH. (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING
SECOND YEAR, THIRD SEMESTER (AICTE-NEW)

Subject Code Evaluation Scheme

Periods

S. No . .
Subject Name Sessional Credits
T'HEORY
| I P IA ESE FOTALI
01. CH203TBS05 | Biology 3 0 0 30 70 100 3
02 CH203TBS06 | Mathematics-111 3 1 0 30 70 100 4
03. | CH203TPCO1 | Material and Energy Balance Calculations 3 1 0 30 70 100 {
04. CH203TPCO02 | Fluid Mechanics 3 1 0 30 70 100 4
05 CH203TPCO03 | Thermodynamics-I 3 00 30 70 100 3
PRACTICAL one subject removed-Engg and Solid Mechanics
01 CH203PPCO01 | Chemical Enginecring Lab-1 0 0 3 30 20 50 1.5
02 CH203PPCO02 | Fluid Mechanics Lab 0 0 3 30 20 50 1.5
Fotal | 15| 3 6 600 21
IA — Internal Assessment ESE - End Semester Examination Fotal Credits: 21
I'otal Marks — 600 T'otal Periods / week - 24
BoS held on 01,10.2021 B. Tech. (Chemical Engg.)- Il Year w.e.f: Session 2021-22
X k .
Alg /s =
,(\C‘/‘“‘L{’ - \ 2| OV X HY N / 2 e A s ( l. y
{ = &8P, AN k N ke (ke A
« b 4 -\\ In7, i N W& e
— Were e
SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Established by the Central University Ordinance 2009, No. 3 of 2009)
SCHEME FOR EXAMINATION (Effective from Session 2021-22)
B.TECH. (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING
SECOND YEAR, FOURTH SEMESTER (AICTE-NEW)
Subject Code . Evaluation Scheme
Periods : "
Sessions
Subject Name eyany Credits
% THEORY
h 1 I ; 1A ESF TOTAI
01 CH204THS02 | Business Communication and Presentation SKill 3 0 0 30 70 100
02 CH204TBSO7 Numerical Methods in Chemical Engineering 3 1 0 30 70 100
03. | CH204TPCO04 | Thermodynamics-11 3 0 0 30 70 1
04 CH204TPCO5 | Particle and Fluid Particle Processing 3 | 0 30 70 00
05 CH204TPCO6 | Process Instrumentation 3 I 0 30 70 100
PRACTICALI
01 CH204PBS03 | Numerical Methods in Chemical Engincering lab 0 0 2 30 20 ] |
02 CH204PPCO03 | Particle and Fluid Particle Processing lab 0 0 3 30 20 50 1.5
3 CH204PPCO04 | Process Instrumentation Lab 0 0 3 30 20 50 L.5
Total 15| 3 8 650 22
IA ~ Internal Assessment ESE - End Semester Examination Total Credits
Fotal Marks — 650 Total Periods / week - 26
BoS held on 01.10.2021 B. Tech. (Chemical Engg.)- Il Year w.e.f: Session 2021-22
4 [
) o~ p Wil Yo ‘
fl/l A,L\J/“E»/’ N ( oy (L - - Q M P - ( 4
| —// (s '\}m_uk‘v‘ bA N\ $ 2 L2 Ctl—a - ( ;}1 A
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