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List of New Course(s) Introduced

Department : Chemical Engineering
List of New Course(s) Introduced

Name of the Course

Programme Name : B.Tech.
Academic Year : 2021-22

Sr. No.

(Il CHPATT?2 Advanced Separation Processes
(I8 CHPATP1 Advanced Reaction Engineering

(IS CHPATP6 Bioprocess Engineering

CHPATC1 Research Methodology and IPR
CHPBTT1 Advanced Transport Phenomena
m CHPBTP1 Computational Fluid Dynamics
CHPBTP2 Fuel Cell Technology

m CHPBTP3 Process Plant Design & Flow Sheeting
| 09. ST Business Analytics

IPPBTO2 Industrial Safety

[PPBTO3 Operations Research

CEPBTO4 Cost Management of Engineering Projects
MEPBTO5 Composite Materials

CHPBTO6 Waste To Energy

ECPBTO7 Internet Of Things

MCPBTO8 MOOCs

CHPBLT1 Advanced Chemical Engineering Lab
CHPBPT1 Mini Project

ELPBTX1 English For Research Paper Writing
PEPBTX2 Stress Management By Yoga
CEPBTX3 Disaster Management

LAPBTX4 Constitution Of India

CHPCPT1 Dissertation Stage-I

CHPDPT1 Dissertation Stage-II
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The following courses were revised in the of B. Tech. Second year (III and IV Semesters) and M.
Tech.:

7
°n

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)

Process Intensification (CHPATP5)
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+* Industrial Process Control (CHPBTP5)

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

Bioprocess Engineering (CHPATP6)

Advanced Separation Processes (CHPATT2)
Advanced Reaction Engineering (CHPATP1)
Research Methodology and IPR (CHPATC1)
Advance Transport Phenomena (CHPBTT1)
Computational Fluid Dynamics (CHPBTP1)

Fuel Cell Technology (CHPBTP2)

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

Industrial Safety (IPPBTO3)

Operations Research (IPPBTO3)

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

Waste to Energy (CHPBTO7)

Internet of Things (ECPBTO07)

MOOCs (MCPBTO08)

Advanced Chemical Engineering Lab (CHPBLT01)
Mini Project (CHPBPT1)

English for Research Paper Writing (ELPBTX1)
Stress Management by Yoga (PEPBTX2)

Disaster Management (CEPBTX3)

Constitution of India (LAPBTX4)

Dissertation Stage-I (CHPCPT1)

Dissertation Stage-II (CHPDPT1)
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Scheme and Syllabus

DEPART )F CHEMI GINEERI
114 UDIES OI GINEERING & OGY. ¢ UR, CA
(INDIA)
S( EME OF EXAMINATION
M.TE( CHEMICAL ENGINEERIN(
M.1 \'\‘hi\xlr‘.]w\h'j
| Courst Subjects | Periods/Week Evaluation Credits
Tvpe : oty
Code - I P | IA |ESE | Total
1. CHPATTI Advanced Heat Transfer 3 0 0 |40 60 | 100 3
2. | CHPATT2 Advanced Separation Processes New3Cdussel 0 | 40 | 60 | 100 3
3. | CHPATT3 Advanced Fluidization 3 00 |40] 60 | 100 3
Engineering
4. Elective - 1 3 0 0 |40 ] 60 100 3
CHPATPI Advanced Reaction Engineering New Courge
CHPATP2 Advanced Wastewater
I'reatment Technology
CHPATP3 Advanced Chemical Process
Modeling
5. Elective - 11 3 0 0 |40 60 | 100 3
CHPATPA Advanced Process Control
CHPATPS Process Intensification
CHPATP6 Bioprocess Engineering  New Coursg
6. | CHPALT! |Chemical Engineering 0 0 4 |30] 20 ] 2
Computational Lab
7. | CHPATCI Research Methodology and IPR New Cogrde 50 | S0 2
Total 600 19
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M.Tech. I1-Semes
st.] Course Subjects | 3 l z ion Credi
Type/ | 'SE | Total| |
Code | ﬂ |
CHPBTTI | Advanced Transport Phenomens New Codrsg U 10| 60 | 100 ! 3
2. | CHPBTT2 | Chemical Reactor Design 3 0| 0 [40] 60 | 100
3. Elective - 111 3 0 0 40| ob 100 3
CHPBTP1 Computational Fluid New Colrse
: . Dynamics
2 )
CHPBTF2 Fuel Cell Technology New Coljrse
CHPBTP3 Process Plant Design & Flow
Sheeting New Course
4. Elective -1V 3 0| 0 [40]| 60 | 100 3
CHPBTP4 Design & Development of
" Catalyst
'3
CHPRTFS Industrial Pollution Control
CHPBTP6 Safety Hazards & Risk
Analysis
S Open Elective 3 0] 0 |40 60 | 100 3
MSPBTO!1 | 1. Business Analytics New Course
IPPBTO2 | 2. Industrial Safety New Courde
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. | CHPBLTI | Advanced Chemical Engineering 0 0 4 [30] 20 50 3
b Lab New Course
7. | CHPBPT1 Mini Project 0 0 4 |30 20 50 2
s. ;\udlt Course/Value Added 2 ololol o 0 0
Course
ELPBTXI |English for Research Paper New Gours
Writing
PEPBTX2 gy 06 Management by Yoga New|Courge
CEPBTX3 |Disaster Management New Coursel
LAPBTX4 Constitution of India  New Coursd
Total 600 19

Note: Under MOOCs the students have to opt any subject other than Chemical E
NPTEL/UGC SWAYAM

st

T T
SL| Course Type/ |
Code

1. | CHPCPTI

ngineering from

(
\ 7
/\;"‘.\,\ \
1

n

M.Tech, IV-Semester

S| Course Type/ Subjeets Periods/Week Evaluation | Credits
Code L | 71| P [1a|ESE|Total
1. | CHPDPTI Dissertation Stage-11 0 | 0|32 |100{200| 300 [ 16
Total 300 | 16
Total Credits for the Program = 19 + 19 +14 +16 = 68
ul”‘\'"
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“SEBJECT CODi SUBJECT NAME LTP  CREDI
CHPATTL ADVANCED SEPARATION PROCESSES 1:0:0 3

Course Objective New Course Introduced

« To familia tudents with v w8 advanded aspects of separation proe
and the selectio paration processes
* To enable students to understand the principles and processes of adsorption

membrane separation and chromatography and to

membrane unit to ackieve a specified separation
e Tointroduce them to new trends used in the separation technologies
Course Content:

Conventional Separation Processes: Absorption, Adsorption, Conventional separation
processes Distillation, Drying, Extraction, Diffusion, Leaching, Crystallization
Advances In separation techniques based on size, surface properties, lonlc properties.
Crass flow filtration, Electro filtration, Dual functional filter, Surface based solid-liquid
separations involving a second liquid, Siroflo¢ filter. Bubble and Foam Fractionation:
Nature of bubbles and foams, stability of foams, foam [ractionation techniques, batch,
continuous, single stage and multistage columns, Types and choice of membranes, Plate
and frame, Spiral wound membranes, Tubular and hollow fibre membrane reactors,
Membrane osmosls, Nano-filtration. Ultrafiltration,
Microfiltration, Dialysis, Ceramic membranes. Membrane Separation: Characteristics of
organic and inorganic membranes, basis of membrane selection, osmotic pressure,
partition coefficient and permeability, concentration polarization, electrolyte diffusion
and facilitated transport, Industrial applications of Micro-filtration, Ultra-Filtration,
Reverse Osmosis, Electro-Dialysis. Special Processes: Liquid Membrane Separation,
Super-Critical Extraction, Adsorptive Separation-Pressure, Vacuum and Thermal Swing,
Pervaporation and Permeation, Nano-Separation. Chromatographic Methods of

Separation Gel: Solvent, lon and High Performance Liquid Chromatography.

Permeates, Dialysis, Reverse

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

* List situations where liquid-liquid extraction might be preferred 1o distitlation
make a preliminary selection of solvent using group-interaction rules, Size
simple extraction equipment

o Differentiate between chemisorption and physical adsorption, List steps
involved In adsorption of a solute, and which steps may control the rate of
adsorption, explain the concept of breakthrough in fixed-bed adsorption

o Explain how crystals grow, Explain the importance of super saturation in
crystallization

o Describe effects of mixing on super saturation, mass transfer, growth, and scale-
up of crystallization ’

|
P \ .
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URBJECT CODI
HPATF] A\DVAN

SUHJECT M CREDIT

ENGINEERING

w C Lee
se Objective New Course Introduced

I't Subject e ot for D i of Keactor especially heterog ou cactor

parn the energy balane ture and concent wof

mpe

differen , advance design aspect nultiple reactors; students will get insight

of importance of population balance of particles

Course Content:

Non-elementary Kinetics lmportance

Effect

Approximations for formulations of Rate laws

Formulations of Kinetic model of low on conversions in Reactors: Semi batch

Reactors lmportance and examples of applications , Material Balance on Semi batch
| i Pl

Reactor, Multiple reaction in Seml batch Reactors, Conversion Vs Rate In Reactors, Use

of POLYMATHS to solve the equations and understanding the profifes Non-lsothermal
reaction modelling in CSTR & Semi-Batch reactor: Energy Balance equations for (STR,

Ves in PFR

PFR and Batch resctors, Adiabatic operations Temperature conversion prof
CSTR, Steady state tubular reactor with heat exchange. Need for Multi

aging CSTR
with multiple stages: Exothermic and Endothermic Reaction with examples, CSTR with
CSTR and PFR with heat effects, Semi batch Reactors
e, Design of PFR and Packed Bed Tubular Reac Axtal
TR,
Energy balance in Batch Reactors, Volume of reactors calculations for non-isothermal

heat effects, Multiple reactions It

with heat excha s: Radial ar

mixing in Tubular reactors, unsteady state In non-isothermal ene balance, (

reactors. Optimal Design of Reactors for Reversible exothermic reactions: Unsteady

state non-ksothermal reactor design, adiabatic operation in batch, Heat effects in semi

batch unsteady state
reactors PFR with inter stage cooling. Shift of Energy and material halance lines for
reversible reactions in CSTR, E
CSTR Exothermic
reaction, Types
Theo!

formulations of rate law, Rate

operation. Auto thermal Plug Row reactors and packed tubulas

mples of optimal design of PFR and Seml batch and

Reaction: elling: Global ¢ of

Different
State

of Heterogeneous reactions Catalysis,

‘~l|"’“4 m «

catalysts. Steady

from the PSSH,

of heteroge

reactions,

Ous spproximation,

| derived Rate controlling steps,
'

experimental observations Evaluation of rate law parameters, packed beds : Transport

in the reactars Mass

and Reactions, Gradie temperature. Porous media reactors

transfer coefficients, Flow effects on spheres tube and ders, External Mass Transfer

pore diffusion, structure and concentration gradients Internal Effectiven Factor

Catalytic wall mass transfer Porous

limiting i reactions and il

Mass

catalyst on tube wall reactors Design of packed b

ed porous catalytic reacts

bed reactor modelling

fluidized bed

transfer limited reactions in packed bed Fluidizec
fluidized bed Why

lassification of powders, Fixed bed vx mpartant

sssure drop in fixed bed, Class | model Arbitrary Two Region
I, Class 11 Chemical Reactor: Plug Flow or Mixed Flow Model. Class 11l Modelling
{ \
\ | -\ N
J b - S
I,’i/ﬂl‘»”l/j o V-
e s ¢
vl p 0Hs Ly Fig \ ¥
Pt AW SR o 17 Wl @
( Y ! part
perl ( 1
! int | 1§ |
i n distributio |{T) thesi '
Moment: uthor uclear hased ¢ ot ,
growth rate
Course Outcomes
At the end of the tourse, the student will be able to
¢ Evaluate heterogeneous resctor performance considering mass tra

limitations

¢ Perform the energy balance and obtain concentration profiles n multiphase

reactors

o Estimate the performance of multiphase reactors under non-s

conditions

¢ Understand application of modern reactor technologies

othermal
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Course Objective New Course introduced

Tt rn the | I Bopt tradit
h eskEn and ntol | " (

. To study engine I wipl t opment of | 150 nl
cells ar subcomponent auch cell

e To learn and velop quantitative models and appro b related
bloprocesst

e To learn mechanistic models lor jvme catalvzed reactions for large scale
production ¢ bio products

Course Content

Introduction: Blotechnology and bio processing, An overview of blological basics. Basics

of enzvme and microbial kinetics. Uperating « onskderations for hioreactors: cultivation

method, modifying batch and continuous reactors, immobilized cell systems, solid state

fermentations. Advance Enzyme Kinetics: Models for complex enzyme Rinetics

modelling of effect of pH and temperature, models for insoluble substrate, models for
immobilized enzyme systems, diffusion limitations in mmobilized enzyme system,

electrostatic and steric effects. Bioreactors: Selection, scale-up, operation and control of

bloreactors: Scale-up and its difficulties, bloreactor instrumentation and control,

sterilization of process flukis Modifications of batch and continuous reactors,

chemostat with recycle, multistage chemostat, fod-batch operation, perfusion system,
active and passive Immobilization of cells, diffusional limitations in the Immobilized
sold in
bioprocesses: Reaction thermodynamics, growth kinetics with Plasmid instability,
The Thiele
treatment

system, state fomenters. Homogeneous and heterogeneous reactions

Modulus and effectiveness factor, dilfusion and reaction In waste

lagoon. Reactors and choioe of reactors. Recovery and purification of

p:mﬂu(’tﬂ' Strulegies to recover and punfy produces, xepurstion ol jusoluble I«ru.Iu;Lx.
cell disruption, separation of seluble pr oducts
Course Qulcomes :

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

o  Understand the different cells and their use in biochemical processes

e Understand the role of enzymes In kinetic analysis of biochemical reaction

¢ Analyze bloreactors, upstream a d downstream processes in production of blo-
products

e Demonstrate the fermentation process and its products fo the latest industrial

revolution
Texts Baoks :
D}

. ard Ollis

Halley LE hemical Englneering Fundamentals, McGraw Hiil
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Cour eCtive New Course Introduced
v ) wvith I
. e the | with | | A an
) It

. enal the § ants In wducting resear orke and lormulat
research synopsis and report

. familiarize | pants with IPR

. mpart knowledge for enabling students to develop data analytics skills and
neaninghul interpretation to the data sets o as 1o solve the resear h problem

Course Content:

Introduction and Design of research: Meaning objectives and signilicance ol research,

types und parameters of rese arch, research process, identification and definition of the

research problem, definition of construct and variables, pure and applied research

, exploratory and descriptive design methodology, qualitative vs. quantitative
research methodology, field studies, field experiments vs. labaratory experiments,

research design In social and physical sclences, Data and Methods of Data Collection

at and analysis: data collection, primary and secondary sources of

Y, assessme
data, Collection of primary data through questionnaire and schedules. Collection of
secondary data,
sampling stratified random sampling, systematic sampl

processing and analysis of data. Sample sur simple random

¢

cluster ‘..l:l'llh'l‘,’_ rea

sampling and multistage sampling Pilot survey, scaling techniques, validity & reliability,

Data Anal Procedure for testing of hypothesis, the null hypothesis, determining

levels of significance, type | and [l errors, grouped data distribution, measures of central

of spread/dispersion, normal distribution, analysis of variance: one
1

ind regressio

tendency, measure
way, two way, chi

parametric statistical techniques, binomial test. Corrciation

square test and its application, students distribution, non
n analysis
discriminate analysis - factor analysis - cluster analysis, measures of relationship

Research report preparation and presentation Review of literature: historical survey

and its nece layout of research plan, meaning, technigues and precautions of

nterpretation, types of report: techr ical report, popular report, repart writing

layout

1. mechanics of writing a research report. Writing bibliography and

yright

ot ‘.l"vl‘.lll’h ep
Nat
enting and Development; technological research, innovation, patenting,

references ire of Intellectual Property Patents, Designs, Trade and Cop

'

Process of Fa

development. International Scenario: Intermational cooperation on ectual
Property. Procedure for grants of patents, Patenting under PCT
Course Qutcomes :
At the end of the course, the student will be able to \
o Understand research problem formulation N \'\/_ .
AN
s Apalvze research related information o
R ko -
f ! f, [ d/t' L. a
| ™ - | —— ] 0 1\ A
[ oo [an AN
3 f
e Y . .
i s
. r
. Wl f ;
1 & o }
)
e Rig re red )

lexts Booky

New Course Introduced Criteria - 1 (1.2.1)
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1 NCED TF HENOM )

New Course Introduced

Lowr
| tr P
- lersta hang \ rmal
sthermal flow
* ot of equat of change for muiti compunent

ystems

e To give them insight Into properties of twe ssonal Hows and aspects

of dimensional analysis

Course Content :

Review of vector and tensor operations, vector calaulus, curvilinear coordinate

systems. Rev of Shell Balance: Equations of Continuity

stion and Mechanical

Energy, Time Derlvatives, Use of the Equations to Solve Flov roblems,

Dimensional Analysis of the Equations of Change. Velocity Distributions with more

than one Independent Variable: Time Dependent Flow of Newtonlan Flurds
Laminar and Turbulent Flows, Equations of Change for Non-Isothermal Systems
The Energy Equation. Forced and Free Convection, D menssonal Analysis of the

Equations of Change for Non-lsothermal 'ms. Heat Conduction with an

Electrical Heat Source, Viscous Heat Source. Unsteady Heat Conduction in

Temperature Distributions in Turbulent Flow. Emplrical Expressions for the
Turbulent Heat Flux Temperature Distribution for Turbulent Flow in Tubes
Mg

roscopic Balances for Non-isothermal Systems: Steady State Problems with

Flat Velodty Profiles, Concentration Distributions in Solids, Laminar Flow: Shell
Mass Balances Boundary Conditions, Diffusion through a Stagnant Gas Film,
Diffusion with a Heterogeneous Chemical Reaction. Concentration Distributions
with more than One Independent Variable: Time-Dependent Diffusion, Steady-

State Transport n Binary Boundary Layers Concentration Distributions In

for the

Turbulent Flow, Semi-Em

ne Turbulent Mass Flax

Irical  Expre

Enhancement of Mass Transfer by a First-Order Reaction in Turbulent Flow

Interphase Transport in Multi-Component Systems: Transfer Coeflicients in Single

ind Two ph

v, Mass Transfer and Chemical Reactions. Macroscopic Balances for
Multi-Component Systems: Macroscopic Mass and Momentum Balance and its

application to steady state problems

Course Outcome :

\t the end of the course, the student will be able to
1. Understand the mechanism pomentum, heat and mass transport for
steady and unsteady flow
2 Perform momentum, energy and mass balance for a given system at
nacrescopic and microscopic scale
. 1 | I
\ { ‘J, e
> S /«..w
R f -
[ «¢ = | \
— Vo \
2 7 \
X
P fmdd
n It
L " trar 1
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i
MR COMPUTATIO 1D
se Objecti

. Upro in ! I ! L
|
yolicol I« putation ar
e Toglvee ure to the comm jal Softy

Course Content

luid Dynamics and

{PDE

Computational ach to

Ppre
analytical methoc
of

unstructured grids

Basics “lliptic, Paral
.‘-Vi‘v".‘r \"l.“:""-

cholce

modern developments

f suitable grid, gr
n grid generation for

essentials, Finite difference method [FDM), fir

glement method (FEM): Discretization of ODE
solve heat and fluid flow problems, Applicatior
Scheme, Application of SIMPLE, SIMPLER adp«
Simulation of CFD problems using Fluent
Course Outcome :

After learning the course, the students will be abl

volume technique

discretize the momentum, mass and

2. To understand the subject of Computatic

use it as tool 1o solve the Heat Transfer
Problems

3. To sulve some problems with the help of t
Texts Books :

o Apderson |.D, Computational fluid dynam
Date /

Press

. W, Introduction to Computational

Reference Books :

Equation and simplified forms

and PDE

DYNAMICS

New Course Introduced

il t | prae

HCes

re ANSYS Fluent

IS comparison with experimental and
wlic and Hyperbolic Equations, Review

grid generation, structured and

id transformation of equations, some

solving engineering problems, CFD

iite volume method [FYM] and finite
Explicit and Implicit scheme to
1 of 1st order and Znd order Upwind

withm to solve Huid flow problems,

¢ to

energy transport equations by finite

nal Fludd Dynamics and know how to
and Fluid Mechanics refated Industrial

he ANSYS Fluent s«

Hitware

s, McGraw Hill

Fluid Dynamics, Camhndge University

o Versteeg H K and Malalasekera, An Introduction to Computational Fluid
Dyvonamics: The Finlte Volume Method, Longman Scientific & Technical
o Muralidhar K., and Sundararajan T, Computational Fluid Flow and Heat Transfi
Narosa Publishing House
o Pal Suhas, Numerical Methods in Fluid Flow & Heat Transter, CRC P \
( 1) [ ) \.‘\',
A f{J X/\,-lﬁ" '\
- J AN - \
:'/ 1'/{“! —_———.
[ «1 | i -
J¥ * b= ' \ 1A

New Course Introduced
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cul B ]
E IB]EC CREDI)
( |, CELL TECH y
Cou ! New Course Introduced
. rate a 1l i 10l cx )" r plant's ang
wenty’ perforn characteristie
. ) be the perform e and design cha istics of various fuel cells, as well

perational issues

o Discuss the design philesophy and challen

that must be overcome in order fi

this power plant to be economically s

rabl

e Thermodynamics and electrochemistry w be the focu f the d wnd

analysis
Course Content :
Low and high temperature fuel cells are discussed in this overview of hydrogen energy

and fuel cells, Polymer electrolyte fuel cells, Alkaline fuel cells, Phosphoric fuel cells,

Molten carbonate fuel cells, Solid oxide fuel cells, Microbial fuel ¢

Fuel cell systems,
and Sample calculations are all examples of fuel cell performance

fuel cells: heat, work potenti

ke voltage prediction, and fuel cell efficiency.

hermodynamics of

Electrocatalysts-design, activation kinet

, overvoltages, Tafel equation, charge tran

er
reaction, exchange currents, fuel cell reaction kinetics-electrode kinetics, overvoltages,
Tafel equation, charge transfer reaction, exchange currents, electrocatalysts-design,

activation kinetics Charge and mass transport In & fuel cell-fi

ow lield, transport in the

electrode, and tansport in the electrolyte Characterization of fuel cells

characterization techniques in-situ and ex

Materials Science and Engineering, Process S: s Design

Course Outcomes :

At the end of the course, the

ydent will be able to

1. Apply know-how of thermodynamics, electrochemistry, heat transfer, and fluid
mechanics principies o design and analys

2. Have thor

o this emerging tweehnelogy

sgh understanding of parformance bohaviour, operational issuos and

challenges for all major types of fuel cells

3. ldentify, formulate, and solve problems related to fuel cell technology keeping in

nind economic viability
4. Use the techniques, skills, and modern enginecring tools necessary for design
and analysis of innovative fuel cell systems
Understand the Impact of this technology in a global and societal context

Texts Books :

o Larminie ). and Dicks A, Fueld Cell Systems Explained, | John Wiley & Sons li

o Rarhir Frana, PEM Fuel Cells Theory and Practice. Elsevier Academic Press

* Hooger» G, Fucl Cell £ ternationa \
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Depar i Tech
SUBES UBJECT NAM CREDI
CHPI PROCESS PLANT DESIGN & FLOW SHEETING ) }

Course Ob New Course Infroduced

. Undk ding of th rine i':"' iccountabiil ) bhound

conts wary engineel pracuce in the CCItC GIsCIpling
e Application of establ el engineering methods to comg engineering
proiem s wving

» Application of systematic engineering synthesis and design processes
Course Content :
General design considerations, Layout of plant items, Flow sheets and Pl diagrams
Economic aspects  and  Optimum  design, Degrees of freedom analysis in
interconnected svstems, Network analyvsis, PERT/CPM, Direct and Indirect costs,
Optimum scheduling and crashing of activities, Hierarchy of chemical process desygn,
Syulhesis of reaction-separation systems, Encrgy targets Heat integration of reactors,
distiltstion columns, evaporators and driers, Heat and mass exchange networks and
network design. Algorithmic flow  sheet generation using P-graph  theory,
Sequencing of operating units, Feasibility and optimization of flow sheet using varous
algorithms, Solution Structure Generation | §SG), Maximal Structure Generation (MSGJ,
Simplex, Branch-and-bound etc. Analysis of Cost estimation, Estimation of capital
lnvestment and total product costs, Interest, Time value of money, Taxes and
Fixed charges, Salvage value, Methods of calculating depreciation Profitability,
Alternative investments and replacoments, Optimum Design and Design Strategy,
Break-even analysis, Optimum production rates In plant operation
Course Outcomes :
At the end of the course, the student will be able to

1. Analyze, synthesize und design processes for manulacturing products
‘

commercially

2. Integrate and apply techniques and knowledge acquired in other courses such
as thermodynamics, heat and mass transfer, fuid mechanics, instrumentation
and control to design heat exchangers, plate and packed columns and
engineering tlow diagrams

3. Use commercial flow sheeting software to simulate processes and desigr
process equipment

4. Recognize economic, construction sufety, operability and other desig
constraints

5. Estimate fixed and working capitals and operating costs for process plants

G bt 5y
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Course O Ve

o 'l erstand the dmt 5
i New Course Introduced
e Tadevelop the ability of eritical thinking

o Todevelop technical skill in predicative m deling
Course Content :

Business apalytics: Overview ol Business analyvtics, Scope of Business analytics,
Business Analvtics Process, Relationship of Business Analytics Process and
organisation, competitive advantages of Business Analytics. Statistical Tools
Statistical Notation, Descriptive Statistical methods, Review of probabilicy
distribution and data modelling, sampling and estimation methods overview,
Trendiness and Regression Analysis: Modelling Relationships and Trends In Data,
simple Linear Regression. Important Respurces, Business Analytics Personnel,
Data and models for Business analyucs, problem solving, Visualizing and
Exploring Data, Business Analytics Technology. Organization Structures of
Business analytics, Team management, Management issues, Designing
Information Policy, Outsourcing, Ensuring Data Quality, Measuring contribution of
Business analytics, Managing Changes. Descriptive Analytics, predictive analytics,
predicative Modelling Predictive analytics analysis, Data Mining, Data Mining
Methodologies, Prescriptive amalytics and Its step in the business analytics
Process, Prescriptive Modelling, nonlinear Optimization Forecasting Techniques
Qualitative and Judgmental Forecasting Statistical  Forecasting  Models,
Forecasting Models for Stationary Time Series, Forecasting Models for Time Series
with a Linear Trend, Forecasting Time Series with Seasonality, Regression
Forecasting with Casual Vartables, Selecting Appropriate Forecasting Models.
Monte Carlo Simulation and Risk Analysis: Monte Carle Simulation Using Analytic
Solver Platform, New-Product Development Model, Newsvendor Model,
Overbooking Madel, Cash Budget Model Dedsion Analysis: Formulating Decision
Probiems, Decision Strategies with the without Outcome Probabilities, Decislon
Trees, the Value of Information, Utility and Decision Making, Recent Trends in
Embedded and colflaborative business intelligence, Visual data recovery, Data
starvtelling and Data jowrnalism,

Course Dutcome :
At the end of the course, students will be able to
1. Students will demonstrate knowledge of data analytics
2 Students will demonstrate the ability of think critically in moaking decisions
based on data and deup analytics
1. Swudents will demonstrate the ability to use technic 1 skills in predicative and

prescriptive modeling to support business decision-maling . S
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I, pariine i1a ! W g ring 202
SUBJE( oDl SUBIECT NAME 15T} CREDIT
IPPETOZ INDUSTRIAL SAFETD $:0:0 {
Course Objective New Course introduced
e Kn i salery ms nd l..‘l'rzll'l‘v ring malotenancd
e Knowledee of corrosion and their prevention

Course Content :

Industrial safety: Accident, causes, types, results and control, mechanical and
electrical hazards, types, causes and preventive steps/procedure, describe salient
points of factories act 1948 for health and safety, wash rooms, drinking water
layouts, light, cleanliness, fire, guarding, pressure vessels, etc, Safety color codes
Fire prevention and firefighting, equipment and methods. Fundamentals of
maintenance engineering: Definition and alm of maintemance engineering,
Primary and secondary functions and responsibility of maintenance department,
Types of maintenance, Types and applications of tools used for maintenance,
Maintenance cost & its relation with replacement economy, Service life of
equipment. Wear and Corroston and their prevention: Wear- types, causes, ellects,
wear reduction methods, lubricants-types and applications, Lubrication methods,
general sketch, working and applications, i, Screw down grease cup, li. Pressure
grease gun, L. Splash lubrication, Iv. Gravity lubrication, v. Wick feed Jubrication
vi. Side feed lubrication, vil. Ring lubrication, Definition, principle and factors
affecting the corroston. Types of corrosion, corrosion prevention methods, Fault
tracing: Fault tracing-concept and importance, decision tree concept, need and
applications, sequence of fault finding activities, show as dedsion tree, draw
decision tree for problems in machine tools, hydraulic, pneumatic, antomotive
thermal and electrical equipment’s like, 1. Any one machine tool, I, Pump UL Alr
compressor, lv. Internal combustion engine, v. Boller, vi. Electrical motors, Types
of faults in machine tools and their general causes. Periodic and preventive
maintenance: Periodic lnspection-concept and need, degreasing, deaning and
repaining schemes, overhauling of mechanical components, overhauling of
electrical motor, common wroubles repalt

complexities and its use, definiton, need, steps and advantages of preventive

and remedies of elecric motor,
maintenance. Steps/procedure for perfodic and preventive maintenance oft L
Machine tools, ii. Pumps, il Air compressors, iv. Diesel generating (DG) sets,
Program and schedule of preventive maintenance of mechanical and electrical
efjuipment, advantages of preventive maintenance Repalr cyde concept and
importance

Course Outcome :

At the end of the course, students will be atle o ;
1. Apply the knowledge of Safety Measures

2. Plan for Engineening maintenance
3. Determiine the wear & Corrosion and apply methods for thelr prevention ~ [ :
s\ "
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Department Engineen Lol ech-2021-22

SUBJEC] ) SUBJECT NAMI L:T:] Credit
IPPBETI OPERATIONS RESEARCH 3:0:0 3

Course Cont

» Optimization Techniques, Model Formulation, models, General LR Formulation,
Simplex Techniques, Sensitivity Analysis, Inventory Control Model

» Formulation of a LPP - Graphical solution revised simplex method - duality
theory - dual simplex method - sensitivity analysis - parametric programming

» Nonlinear programming problem - Kuhn-Tucker conditions min cost flow
problem - max flow problem - CPM/PERT

» Scheduling and sequencing - single server and multiple server models
deterministic inventory models - Probabilistic inventory control models
Geometric Programming,

» Competitive Models, Single and Multi-channel Problems, Sequencing Models,
Dynamic Programming, Flow in Networks, Elementary Graph Theory, Game
Theory Simulation

Course Outcomes:
At the end of the course, students will be able to
1 Students should able to apply the dynamic programming to solve problems of
discreet and continuous variables.
2 Students should able to apply the concept of non-linear programming
3 Students should able to carry out sensitivity analysis
Student should able to model the real world problem and simulate it.

References Books:
. Taha, H.A., Operations Research, An Introduction, PHI, 2008
. Wagner H, M., Principles of Operations Research, PHI, Delhi, 1982,

. Pant, J.C., Introduction to Optimisation: Operations Research, Jain Brothers,
Delhi, 2008

. Hitler Libermann Operations Research: McGraw Hill Pub. 2009

. Pannerselvam, Operations Research: Prentice Hall of India 2010

. Harvey M Wagner, Principles of Operations Research: Prentice Hall of India 2010
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CTComs SUBI "AME P
EPETON COST MAN MENT O1 0:0
ENGINEERING PROJECTS

Lo > r ~ Auce
Course Content New Course Introduced

»  Introduction and Overview of the Strate gic Cost Managemen! Process

# Lost concepts In decision-making: relevant cost, Differential coct

Incremental
cost and Opportunity cost. Objectives of a Costing Svstem; Inventory valuation;
Lreation of a Database lor operational control; Provision of data for Decision-

Making

# Project: meaning, Different types, why to manage, cost overruns centres, varicus

stages of project execution: conc eption 10 commissioning Project execution as
conglomeration of technical and non-technical activities. Detailed Engineering
activities, Pre project execution main clearances and documents Project team:
Role of each member, Importance Project site: Data required with significance
Project contracts. Types and contents. Project execution Project cost control. Bar

charts and Network diagram, Project commissioning: mechanical and Process

# Cost Behavior and Profit Planning Marginal Costing: Distinction between
Marginal Costing and Absorption Costing: Break-even Analysis, Cost-Volume-
Profit Analysis. Various decision making problems, Standard Costing and
Variance Analysis. Pricing strategies: Pareto Analysis. Target costing Life Cycle
Costing. Costing of service sector, Just-in-time approach, Material Reguirement
Planning, Enterprise Resource Planning, Total Quality Management and Theory
ol constraints, Activity-Based Cost Managemont, Bench Marking: Balanced Score
Card and Value-Chain Analvsis. Budgetary Control; Flexible Budgets;
Performance budgets; Zero-based budgets, Measurement of Divisional

wrofitability pricing decisions Including transfer pricing
¥ s } 3 f

= Quantitative techniques for cost management, Linvir Programming VERT/CPM,
Transportation problems, Assignment problems., stmulation, Leaming Curve

Theory
Course OQutcomes : At the end of the course, students will be able to

I Discuss the cost concepts in the cost management process
4 Able to handle the projects by the application of project cost control me thods
3 Determine all types of costing and carrvout the analysis of pricings for

profitability

4  Appilcation of PERT/CPM for cost man getmnent R /"l\
\ N
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wl Ch AF o
UBJIECT CODE SUB) P Oy l\
MEPBTOS LOMPOS TERIALS 0:0 |

LCourse Contents: New Course Introduced

. NTR o tion -

TRODUCTION Lon Ci | i ind characteristics of Co { L
materials, Advantages and appli I composites, Functdonal reguirements of
reinforcement and matrix. Effect einforcement (sive, shape, distribution
volume fraction) werall composite performance

» REINFORCEMENTS: Preparation-layug cturing, properdes and applications of
glass fibers, carbon fibers, Keviar fibers and Boron fibers. Properties and
applications of whiskers, particle reinforcements. Mechanical Bebas lor of
composites: Rule of mixtures, Inverse rule of mixtures. lsostrain and [sostress
conditions

r  Maulacturing of Metal Matrix Composites: Casting - Solid State diffusion
technique, Cladding Hot Isostatic pressing Properties and applications
Manufacturing of Ceramic Matrix Composites: Liquid Metal Infiltration - Liquid
phase sintering, Manufacturing of Carbon - Carbon composites: Knitting, Braiding,
Weaving. Properties and applications.

¥  Manufacturing of Polymer Matrix Composites Preparation of Moulding
compoiands and prepregs « hand layup method Autoclave metinn! < Fllanent
winding method - Compression moulding Reaction injection moulding
Properties and applications.

» Stength: Laminar Fallure Criteria-strength ratio, maximum stress criteria
maximum strain criteria, interacting failure criteria, hygrothermal Ffilure
Laminate fist play fallure-Insight strength; Laminate strength-ply discount
truncated maxbmum strain criterfon; strenpgth design using caplet PlOLS; Stress
concentrations

Course Outcomes:

At the end of the course, students will be able to
1 Fxplain and slso implement the composite materials for the requlred

performance based on the characteristics
Z  Adopt the composite materials as reinforcoments
3 Implement the methods of manufacturing of metal matrix omposites
{  Adopt the methods of manufactuning of polymer matrix composites
5 Evaluate the strength of laminates

- .

_— - . | '\ ‘.
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UBIECT COD SUBJE( AMi LT3 Credit
CHPERTOG WASTE TO ENERLY r
New Course Introduced
Course Contents
Introduction to Et y rom Waste: Classification of waste a ' Aur 1sed
Forest residue, Iodustrial waste MSW Conversion device Incinerators
gasifiers, digestors Biomass Pyrolysis: Pyrolysis < Types, slow, fast - Manulsctur of
harcoal « Methods - Yields and application - Manufacture of pyrolytic otls and
gases, yields and applications. Biomass Gasification: Gasifiers - Fixed bed svstem -
Downdraft and updraft gasifiers - Fluidized bed gasifiers - Destgn, construction and
peration - Gasifier burner arrangement for thermal heating - Gasifiet engine
arrangement and electrical power Equilibrium and kinetic consideration In
gasifier operation. Biomass Combustion: Blomass stoves improved chullahs,
types, some exatic designs, fixed bed combustors, Types, indined grate combustors,
Fluldized bed combustors, Design, construction and operation - Dperation of all the
above blomass combustors Biogas: Properties of blogas (Calorific value and
compasition) - Biogas plant technology and status - Blo energy system - Design and
constructional features - Biomass resources and their classification - Blomass
conversion processes - Thermo chemical conversion - Direct comhbustion - biomass
gasification - pyrolysis and liquefaction - biochemical conversion anaerobic
digestion - Types of biogas Plants - Applications - Alcohol production from biomass,
Bio diesel production - Urban waste to energy conversion - Biomass energy
programme In India
Course Outcomes:
At the end of the course, students will be able to
1 Classify the waste for fuel and idontify the devices for conversion of waste to
eneTRy.
¢ Implement the Blomass Pyrolysis
3 Evaluate the methods of Biomass Gasification and implement their applications
4 Todesign, construct and operation the Biomass Combustion devices
5 Classify biomass, apply the blo energy systems dosign and constructior
Reference Books:
e Desal, Ashok V., Nen-Conventional Energy, Wiley Eastern Led,, 1990.
* Khandelwal, K. C, and Mahdi, S. S, Blogas Technology - A Practical Hand Book -
Vol | & 11, Tata McGraw Hill Publishing Co, Ltd., 1983
« Challal, D. 8. Food, Feed and Fuel from Blomass, 1BH P ihlishing Co. Pyt Lid,
1991
« CY, Were Ko-Brobby and E. B. Hagan, Biomass Conversion and Technology, fehn
Wiley & Sonsg, 1996
'
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UBJECT Cf \} LT

ECPRTOY IN HINGS 1 $:0:0
New Course Introduced

irse Content

Review of Ler cor incept comp t
mEunics i, Network | erting dre | | e

IPVG address loT archit eference layer haracterist 0T sens:
odes, Edge computer I d peripheral clou ingle board computers, open
source hardware. Examples of lo'l infrastyuctur

function

» 10T and M2M, Software med nk
difference between SDN and NFV lor I« oT System Manag
NETCOZF, YANG- NETCONF, YANG SNMP NETOPEER

» 10T protocols and Communication Technolog MQTT, UDP, MQTT brokers,
publish subscribe mo« HTTP, COAPXMPP and gateway protocols loT
Communication Pattern, [oT Protocol Architecture, Selection of Wireless
technologies 6LOWPAN, Zigbee, WIFI, BT, BI E.SIGNFC, LORA, Lifi, Widi).

% Data and Analytics for loT, An Introduction to Data Analytics for 10T, Machine
Learning, Big Data Analytics Tools and Technology, Edge Streaming Analytics,
Network Analytics, Securing 10T, A Brief History of 10T Security, Common
Challenges in 10T Security, How IT and OT Security Practices and Systems Vary
Formal Risk Analysis Structures: OCTAVE and FAIR The Phased Application ol
Security in an Operational Environment

» loT Physical Devices and Endpoints: Introduction to Ardulno and Raspberry Pi
Installation, Interfaces (serfal, SPI, 12C) Programming - Python program with
Raspberry Pl with focus on nterfacing external gadgets, controlling output
reading input from pins

% l1oT Physical Servers and Cloud Offerings: Introduction to Cloud Storage models
and communication APls WebServer Web server for loT, Cloud for 10T, Python
web application framew urk Designing a R¥ STiul web APL

» 1oT application and its Vanants: Case stu loT for smart cities, stmart grd

health care, agriculture, smart meters b
y 4.0,l0T stan fards

loT, Industs

Course Outcomes:

ill be

At the end of the course, students w

M, Web of things, Cellular [oT, Industrial

1 Understand the concepts of Internest of nes =
N .
2 Analyze hasic protocots In Wireiess se 1sor networl \ : Y
o o\
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UBIECT LOI Y C1 NAMI L=T:P
ELPBTX] ENGLISH | RESEARCH PA 200
HEING
New Course Introduced
Course Contents
» Planning and Preparation, Word Order, Breaking u ng sentencey, ! uring
Paragraphs and Sentences, Being Concise and Removing Redundancy, Avoid ng
Ambiguity and Vagueness
» Clarifying Whe Did What, Highlighting Your Findings, Hedging and Criticizing

Paraphrasing ond Plagtarism, Sections of a Paper, Abstracts. Intreduction

» Review of the Literature, Methods, Results, Discussion, Conclusions. The Final

Check

# Key skills are needed when writing a Title, key skills are needed when writing an
Abstract, key skills are needed when writing an Introduction. skills needed when

writing a Ruseful phrases, how to ensure paper Is as good as it could possibly be

» skills are needed when writing the Methods, skills needed when writing the
Results, skills are needed when writing the Discusslon, skifls are needed when

writing the Conclusions

» uselul phrases, how to ensure paper is as good as it could possibly be the first

time submission

Course Outcomes:
At the end of the course, students will be able t«

1 Understand that how to Improv your writing skills and level of readability
4 Learn about what to write in each section
Understand the skills needed when writing a Title

<4
¢ Ensure the good quality of paper at very first-time submission
References Hooks:

s Goldbart R, Writing for Sclence, Yale University Press (availuble on Goople
Books) 2006

e Dav R How to Write and Publish a Scientific Paper, Cambridge University Press
2006

e Highman N, Handbook of Writing for the Mathematical Sclences, SIAM
Highman'sbook , 1994

¢ Adrian Wallwoerk , Englich for Writing R

earch Paper
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ODE BIE«
X2 IANALL Yy YOU
Cou nts New Course Introduced
ns of | I
- am and N 1D t's in life Ahlnsa 1 i
i aparigral ha ntash, tar swadthyay, ishy wanidhar
- an and i) Various yop pe and their benelits lor r % bod
| gula 1 breathing techniques and Its effects-Types of 1
Course Qutcomes:
At the end of the course, students will be able to
yevelop healthy mind in a healthy body thus improving secial hesith also
Improve efficiency
Reference Books :
fanardan Swami Yogabhyasi Mandal, Yogle Asanas for Group Tanining-Fart-
Nagpu
Swaml Vivekananda , Rajayoga or conquering the Internal Nature® by, Advaita
Ashrama [Publication Department), Kolkata
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BJECT CODI St A\ Ml TP d
CEPBTXS DISASTL NAGEMENT 2:0:0
New Course Introduced

irse Contents
Introdhuction | 1er- Definition, Factors and Sig ince: Difference between
jazard and Disaster; Naturad al tanmade Di ifference, Nature, Type
ind Magnituce

» Repercussions of Disasters and Hazards: Economic Damage, Loss of Human and
Animal Life. Destruction of Ecosystems. Natura Disasters irthquakes,
Volcanisms, Cyclones, Tsunamis, Floods, Droughts and Famines, Landslides and
Avalanches, Man-made disaster: Nuc lear Reactor Meltdown, Industrial Accidents,
0# Slicks and Spills, Outbreaks of Disease and Epidemi Nar and Conflicts

» Disaster Prone Areas In India, Study of Seismic Zones; Areas Prone To Floods and
Droughts, Landslides and Avalanches Areas Prone to Cyclonkc and Coastal
Hazards with special reference to Tsunami; Post-Disaster Diseases and
Epidemics.

» Disaster Preparedness and Management Preparedt Maonitoring of
Phenomena Triggering & Disaster or Hazard: Evaluation of Risk: Application of
Remote Sensing Data from Meteorological and other agencies, Media Reports:
Governmental and Community Preparedness

% Risk Assessment: Disaster Risk: Concept and Eloments, Disaster Risk Reducnon
Global and National Disaster Risk Situation, Techniques of Risk Assessment,
Global Co-Opesation in Risk Assessment and Warning, People’s Participation in
lisk Assessment. Strategies for Survival

» Disaster Mitigation: Meaning, Concept and Strategies of Disaster Mitigaton

Trends Structural Mitigation and

Mitigation, Programs of Disaster Mitigation in India

Emerging in Mitigation.

Lourse Ouloumes .
At the end of the course, students will be able to

| Learn to demonstrate a critical understanding of key concepts In

reduction and humanitarian response

y Ly

practice irom multipie perspectives

W standards of humanitaran

o an understanding ¢

relovance in specific types of disasters and conflict situations
& Critically understand the strengths and weaknesses ol disaster
ipproaches, planning a 1d programming in different countries
home country or the countries they wo
~ ( -
[ oo
g— \
) A i ‘| b \
=% A\

Non-Structural

disaster risx

itically evaluate disaster risk re duction and humanitarian response policy and

ind practical
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APETX ONS 1ON OF INDIA 2:0:0

New Course Introduced
Course Contents

» Histon faking of the I mstitution {isto Drafting b
Comyg r

» Phik v of the Indlan Constitutinm: Preambie, Sallent Features

» Cont it Constitutional Rights & Duties: Fundamental Rights, Right to
Eq Right 10 Freedom, Right agalnst Exploitation, Right to Freedom of

Religion, Cultural and Educational Rights, Right to Constitutional Remedies

Directive Principles of State Policy, Fundamental Duties.

» Organs I Governance: Parllament, Composition, Qualifications and

Disqualifications, Powers and Functions, Executive, President. Governor. Council

of Ministers, Judiciary, appointment and Transfer of Judges, Qualifications
Powers and Functions

# Local Administration: District’s Administration head: Role and lmportance
Municipalities: Introduction, Mayor and role of Elected Representative, CEO of
Municipal Corp

Pachayati raj): Introduction, PRE: ZilaPacl ayat. Elected
officials and their roles, CEO ZilaPachayat: Position and role. Block level
Organizational Hierarchy (Different departments), Village level: Role of Elected

and Appointed otficlals, Importance of grass root democrs

cy
» Electuion Commission: Election Commission: Role and Functioning, Chief Election
Commissioner and Election Commissioners, State Election Commission: Robe and

Functioning Institute and Bodies for the welfare of SC/ST/0BC and women

Course Outcomes:

At the end of the course, students will be able to

1 Discuss the gro
L)

o the demand for civil rights in India for the bulk of Indians

before the arrival of Gandhl In Indtan politics

s the intellectual origing of the framework of argument that informed the

alization of soclal reforms leading to revolution In India
3 Discuss the circumstances swrrounding the foundation of the ngre soclalist
arty |GSP) under the leadership of Jawaharial Nehru and the ever atlure of
the proposal of direct elections through adult suffrage in the Indian Constitutior
4 Ysouss the passage of the Hindu Code Bill of 1956

Relference Books
. e Constitution ol India, 1950 (Bare Act), Government Publication

e Dr. S N Busi Dr. B, R, Ambedkar framing of Indian Constitution, 15t Edit

(tior
2015

o  M.P Jain, Indian Constitution Law, 7th Edn., Lexis Nexis, 2014

. DD Basu, Introduction to the Constitution of India. Lexis Nex 1D C
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