SCHOOL OF STUDIES OF ENGINEERING AND TECHNOLOGY
Scheme of Teaching and Evaluation 2022-2021 {As per NEP-2020)
Choice Based Credit System (CBCS) and Outesme Based Education (OBE)
(Effective from the Academic Year 2022-2023)
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Differential Calculus
UNIT-1:

Leibnitz theorem, Roll's thearem, Lagrange's theorem, Mean value theorem, Expansions of functions by
MeLaunan and Taylor's series, Tongents and normal, Maxima and minima

UNIT-2:
Indeterminate forms, Asymptoies, Radius of curvature, Partial differentiation, Total differentiation

Integral Calculus

UNIT-3:
Reducton formulse, Curve racing, Area, Volume, Length, Surface ared, Double and triple imegrals, Gamma
and bets function.

Differential Equations

UNIT4:

Differential equations of first order, Linear differential equation of higher order with constant coefTicient,
Equations reducible to lincar equations with constant coefficients, Cauchy’s homogencous lingar equations,
Application of lincar differential equations, Simubaneous differential equations.

LUMIT-5:

Series solution of differential cquations about ordinary pomt Partial differential equations, lincar
homogencous partial differential equations, application of partial differential equations: One dimensional heat
couation and wave cquation,

Recommended Baoks:

|. N.P.Bah. A Texthook of Engineering Mathematics, Laxmi publications, 10" edition, 2016,
2. W K. Das, Higher Engineening Mathematics, 5. Chand, 2014
3. BS. Grewal, Higher Engineering Mathematics, Khanna Publishers, 44™ edition
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Course Objectives:
The cbjective of this Course 15 o;

* T'o make aware and enrich the the students about the basic concept and understanding of
chemical concepts of basic Chemistry and spectroscopictechnigues,

Course Content;

UNIT-1: | Concept of Cuantum Energy and Spectroscopy: Quantization of Enersy. Regions of
spectrum. Electronic Spectroscopy: Electronic Transition, Woodward Fieser rules for calculating & .
of conjugated dienes & a, P-unsaturated carbonyl compound, various shifis in & .. and intensities.
Infra-Red Spectroscopy: Conditions for Infra-Red Spectroscopy, Molecular vibrations & factors
affecting Infra-Red frequencies.

UNIT-2: Chemical Bonding in Molecules: Introduction of chemical bonding, VSEPER Theory,
V. B, Theory and Molecular Orbital Theory. Energy level diagrams of diatomic molecules and jons.
UNIT-3: Concept of Chirality, Enantiomers, Diastereomers, Meso-compounds and Racemic mixlures.
Conformation of Acyclic hydrocarbons (Ethane, Propane & n-Butane) and cyclic hydrocarbon
(Cyclohexane), Plane of symmetry, Centre of symmetry, Absolute and Relative Configuration (R &5,
D&LandE & £).

UNIT -4: Reactivity of Organic Molecules, Factors influencing acidity, basicity and nucleophilicity
of molecules, kinetic vs thermodynamic control of reactions.

UNIT -5: Strategy for Synthesis of Organic Compounds: Reaction intermediates: Stability of Free
Radicle, Carbocation and Carbanion. Introduction to reaction ep. Elimination and Substitution,
Mechanisms of some named reactions.

Course Outcomes- At the end of the course the students will be able to understand and solve the

practical problems of their higher Engineering classes on the basis of understanding of Chemistry
developed in their B. Tech. | sem classes.

TexthbooksHeferences:

1. Engineering Chemistry by Jain and Jain; Dhanpat Rai PublicatonCo.

2. Engincering Chemistry by Shikha Agarwal; Cambridge University Press, 201 5edition.

3. Engincering Chemistry of Wiley India Pvt. Lid., Vairam and others, 2014 edition{second).

4, Engincering Chemistry by Prasanth Rath, Cengage Leaming, 201 5edition.

5. Aextbook of Engineering Chemistry by 5. 5. Dara: S. Chand & Co Ltd., LatestEdition

6. Applied Chemistry by H.D. Gesser, SpringerPublishers

7. Texibook of Nano-science and nanotechnology by B.S. Murthy, P. Shankar and others, University
Press, 1M

% B. Siva Shankar, “Engineering Chemistry™, Tata Mc Graw Hill Publishing Limited, 3rd Edition,
20135.

% 5.5, Dara, Mukkanti, “Text of Engineering Chemistry”, 5. Chand & Co, New Delhi, 12th Edition,

2006,

1. C. V. Agarwal, C. P. Murthy, A, Naidu, “Chemistry of Engineering Matcrials®, Wiley India, 5th
Edition, 2013,

1. R. P Mani, K. N, Mishra, “Chemistry of Engincering Materials”, Cengage Leaming, 3rd Edition,

2015,
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Course Lenrning (b jectives:
» To provide knowledge for the analysis of DC and AC circuits.
» Tovgxplain the working principle. construction, applications of Transformes
o Study of C machines and AU machines,
» Tov imnpart knowledme of analog and digital electronigs

Unit-1: DC CIRCUITS

Electrical circuit ¢lements (B, L and C), voltage and current sources, Obm's Law, Kirchofl's current and
voltage laws, analvsis of simple circaits with de excitation. Superposition, Thevenin and Noron Theorems.
Mish & nodal analysis, Star- Delta Transformation.

Time-domain analysis of first-order RL and RC circuits.

Unit=11: AC CIRCUITS

Representation of sinusoidal waveforms, average and rms values, phasor representation, real power, reactive
powwer, apparent power, power factor. Analveis of single-phase ac circuits consisting of R, L. C. RL, RC, RLC
combinations {gerize and parallel), resonance. Three-phase balanced circuits, voltnge and current relations in
star and delia connections. Three-phase power measurement- Two- Wattmeter methuod,

LUINIT-ITI: ELECTRICAL MACHINES

Construction, classification, deal and practical transformer, equivalent circuil, losses in transformers, tests,
voltage regulation and cfficiency.

Fentroduction o DC Machines and three phase Induction Machine

Umit-1%: ANALOHG and DIGITAL ELECTRONICS

Chamctenstics of PN Junction Dicde — Zener Effect — Zener Diode and s Characlenstics — Half wave and
Full wave Recrificrs — Voltage Regulition, Introdection 1o Bipolar Junction Transistor,

Binary Number System, Logic Gates, Combinational circuits, Boolean Algebra, De Morgan's Theorem, Half
and Full Adders,

LINIT ¥: Simulation and analysis of DC and AC cirewts. Testing on single phaze transformer. Demonsiration
ol DC and AC machines, Hasic analog and digital applications

Suggested Text / Reference Books:

(1) D. P, Kothan and L. I. Nagrath, “Basic Electrical Engineering”, Tata MeGraw Hill, 2010,

() [1. €. Kulshreshtha, “Basic Electrical Engincering”™, MeGraw Hill, 2000,

(11i)B L Therja & AK Thernja,”A Textbook of Electrical Technology- Vol-1 & [1, S, CHAND &Co hid, 201 3.
tiv) E. Hughes, “Electrical and Electronics Technology™, Pearson, 20140,

(v} Jacob Millman. Christos Halkias. Chetan Parikh. “Millman's Integrated Electronics - Analog and Digital
Circunt and Systems”™, 2nd Edition 20017

(vi} Robert L Boylestad, Louis Nashlsky.” Electronics devices and cirenit theory™, Pearson | 1 aditian 2013
(v M. Momis Mano Drigital Loge and Compuler Design”, Pearson, 2004,

Course Chateomes:
At the end of the course, students will be able o
B Anmalyee DC and AC circuits.

¥ Understand the working principle of Transformer, DC and AC machines,
®  Understand the charpcteristics and working of diodes and transistors.,
& Unclerstand the basics of digital circuats and its importance,
v
v
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Course Conteni

UNIT -1

Introduction; Environment - Components of Environment Ecosystern: Types & Structure of Ecosystem,
Balanced ccosysiem Human Activities — Food, Shelter, Economic & Social Security.

Definition, Scope and hasic principles of ecology and environment, Fundamentals of Ecology and Ecosystem
= Structural and Functional Components. Food chiin & Food webs. Ecological pyramids: Energy flow

UMIT -1
Awr Pollution & Automaobile Pollution: Definition, Fffeets — Global Warming, Acid rain
& Ozone layer depletion, contralling measures.

LINIT-II1
Solid Waste Management, E - Waste Management & Biomedical Waste Management - Sourced,
Charactenstics & Disposal methods,

UNIT -1V

Natural Resources, Waler resources — Avanlability & Quality aspects, Water borne diseases & water induced
diseases, Fluoride problem in drinking water, Mineral resources, Forest Wealth, Material Cycles — Carbon
Cycle, Nitrogen Cycle £ Sulphur Cyele.

UNIT-V

Eaergy - Different types of energy, Conventional sources & Won Conventional sources of energy: solar
cncrgy, Hydro electric energy, Wind Energy, Nuclear enerpy, Biomass & Biogas Fossil Fuels, Hydrogen as
an alternative energy,

Text Books
L. Fundamentals of Ecology (ird Ed. ) 201 - MC Dash, Tata - McGraw Hill, New Delhi.

2. Introduction to Environmental Engg, (1991}, - GM Masters, Prentice Hall of India.

3. Benny Joseph { 2005), “Environmental Studies”, Tata McGraw — Hill Publishing Company Limited,
4. R Ranjit Daniels and Jagadish Krishnaswamy. (2009), “Environmental Studies™ Wiley India Private
Lid., New Delh,

5. R Rajagopalan, “Environmental Studics — From Crisis to Curs™ Ox ford 1 niversity Press, 2008,

6. Aloka Debi, “Environmental Science and Engineering”, Universities Press (India) Pyt Ltd. 2012
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Course Objectives:

To understand the basic of Idea of Algorithm.
To understand the programing concept of Arithmetic expressions and RasicAlgorithms
To learn the Functions and Structure ofarray.

Course Content:

UNIT-1: Introduction to Programming

Introduction to components of a computer system {disks, memory, processor, where a program is stored
and executed, operating system, compilers etc.) -

Idea of Algorithmisieps to solve logical and numerical problems. Representation of Algorithm:
Flowchart/Pseudo code with examples. From algorithms te programs: source code, variables (with dara
types) vaniables and memory locations. Syntax and  Logical Erors in compilation, object and
exccalablocode,

UNIT-2: Arithmetic expressions and precedence
Conditonal Brunching and Loaps, Writing and evaluation of conditionalz and conssquent branching
lteration and loops, Arrays (1-D, 2-D), Character arrays and  strings

UNIT-3: Basic Algorithms
Searching.concept of binary search cte, Basic Soring Algorithms Bubhle sort etc Finding roots of
cquations, introduction of Algorithm complexin

UNIT-4: Function

Functions (including using built in libraries), Parameter passing in functions, call by value, passing ormays
1o functions: idea of call by reference binary search ete.

Recursion functions Recursion, as a different way of solving problems. Example programs, such as,
Finding Factorial, Fibonacer series, ol

LINIT -5: Structure

Structures, Defining sructures and Array of Structures

Painters ldea of pointers, defining pointers, Use of Pointers in self-referential structures. notion of linked
list {no implementation)

Course Qutcomes= Al the end of the course students will be able 1o

. Develop the algorithm and programmers for vanous applications using  Anthmetic
cxpressions, armays, pointers and Functions.

TexthooksReferences:
Byron Gotefried, Schaum's Outlime of Programming with C McGraw-Hill
E. Balaguruswamy, Programming in ANSI C, TataMcGraw-Hill
Brian W. Kernighan and Dennis M. Ritchie, the C Programming Language, Prentice Hall of India
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Course Learning Objectives:
* To the importance of preamble of the constitution of India.
* To understand the fundamental rights and duty as a citizen of India.
* To understand the functioning of union and state government and their inter-relationship.

Course Content:
UNIT 1: Introduction: Constitution-meaning of the term, Sources and constitutional theory, Features,
Citizenship. Preamble.

UNIT 2: Fundamental Rights and Duties: Fundamental Rights, Fundamental Duties, Directive Principles
of State Palicy

UNIT 3: Union Govemment: Structure of Indian Union: Federalism, Centre-State relationship President:
Role. Power and position, Prime Minister and council of ministers, Cabinet and Central Secretariat, Lok
Sabha. Rajva Sabha

UNIT 4: State Government: Governor: Role and position, Chief Minister and council of ministers, Stale
Secretariat

UNIT 5: Relationship between Centre and States: Distribution of Legislative Powers, Administrative
Relations, Coordination hetween States

Textbooks/References:

I. Constitution of India, ¥.N. Shukla

2. The Constitutional aw of India, J.N. Pandey
3. Indian Constititional Law. M_P. Jain

Course Outeome: At the end of the course studenis will be able o
" Describe the salient feawres of the Indian Constitution

. List the Fundamental Rights and Fundamental Duties of Indian citizens
. Describe the Directive Principles of State Policy and their significance
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Course Ohjectives:

The Lab sessions would help in learning;
*  Application of indometrically& titration inlab,
* Recognition of different chemicalreaction,
»  Advanced lab methods like Spectrophotometry andchromatography

Course Content:
Group — A:

1. Standardization of sodium thiosulphate solution by standard potassium dichromate selution.

To determine the Nomality and Strength (g/L) of given Ferrous Ammonium Sulphate solution

‘A’ using standard Ferrous Ammonium Sulphate (N/30) solution ‘B’ wking KMnO4 solution as

an intermedinte.

3 To determine the concentration of hypo solution (NaxSx05.5H;0) indometrically with given
[odine (M50} solution,

4. Find out the Temporary hardness of given water sample using 0.0IM EDTA solution, bufer
solution {pH-10) and EBT as an indicator,

5. To determine chloride ion in & given water sample by Arpentometric method
{ Mohr'smethod )

B

Group - RB:

Preparation of Lirea Formaldehyde resin,

Acetylation of Primary Amine: Preparation ofAcatanilide.

Base Catalyzed Aldol Condensation: Synthesis of dibenzalpropancne.
[4+2] Cycloaddition Reaction: Dicls-Alde reaction.

10, Preparation of aspirin and calculate its vield.

B = =

Group —C:

1. To calculate the Ay of a given compound using U'V-visible spectrophotometer.

12, To separate the metallic ions by paper chromatography.

13. To determine the surface tension of a liquid by stalagmometer,

4. To determine the percentage composition of the given mixture consisting of two liguids A and B
(non- interacting system) by viscosity method.

15.  To determine the relative viscosity of given liquids by Ostwald's viscometer.

Naote: At least two Experiments from each group must be performed.,

Course Outcomes- On completion of the course, the students will be able 1o handle the chemicals of

synthesis as well as titration that will ultimately make them efficient and develop their future chemistry
laboratory skills
N
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Course Learning Ohjectives:
* To learn the Branching and logical expressions and Loops
* To learn the Armyvs andFunction
* To understand the Mumerical methods andRecursion

Course Content:
The laboratory should be preceded or followed by a tutorial to explain
the approach or Algorithm to be implemented for the problem given.

Tutorial 1: Problem solving using computers:
Labl: Familiarization with programming environment

Tutorial 2: Variable types and type conversions:
Lab 2: Simple computational problems using arithmetic eXpressions

Tutorial 3: Branching and logical expressions:
Lab 3: Problems involving if-then-else structures

Tutorial 4: Loops, while and for loops:
Lab 4: lierative problems e.g., sum of series

Tutorial 5 1D Arrays: searching, soring:
Lab 5: 112 Array manipulation

Tutorial 6: 2D arrays and Strings
Lab 6: Matrix problems, String operations

Tutorial 7: Functions, call by value:
Lab 7: Simple functions

Tutorial B &9: Numerical methods { Root finding, numerical
differentiation, numerical Integration):
Lab 8 and 9: Programming for solving Numerical methods problems

Tutorial 18: Recursion, structure of recursive calls
Lab 10: Recursive functions

Tutorial 11: Pointers, structures and dynamic memory allocation
Lab 11: Pointers and structures

Course Dutcomes- At the end of the course stdents will be able to
» Utilization of Branching and logical expressions and Loops. Arrays and Function and Numerical
methods and Recursion for writing the programmes for various enginecring applications

R
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Course ohjectives:

T'o impart student knowledge on various hand tools for usage in engineering applications.
Be able 1o use analytical skills for the production of COMPOnEnts,

Design and model different prototypes using carpentry, sheet metal and wekding.

Make electrical connections for daily applications.

Tio make student aware of safety rules in working environments.

Course Content:

Study of MAC tools in lathe machine
Demonstration of differem operations of lathe machine
Practice of facing plain twming, taper turning etc

Study of Carpentry tools, equipments and different jobs
Practice of Lap joints, Butt joints, T-Lab joints

- Practice of Lap joint, Butt Joint, T-joint
- Preparation of ¥ shape, square shape, work picces as per the given specification

- Replacement of fuse, condenser of fan/motor and fan regulator:

Installation of switch board with wiring;
Concepts of measuring instruments,

. ldentification of various electronics components and their terminals:

Study of logic gates AND, OR, XOR and NOT, NAND, NOR:
Study of Basic ICs,
Course Duteomes: At the end of the course students will be able 1o

Make half lap joint, Dovetail joint and Mortise & Tenonjoint
Produce Lap jeint, Tee joint and Butt joint using Gas welding
Prepare trapezoidal tray, Funnel and T-joint using sheet metal tools

Make connections for controlling one lamp by a single switch, controlling two lamps by a single

switch and stair casewiring
Texibooks References:

Hajra Choudhury $.K., Hajra Choudhury AK. and Nirjhar Roy SK. “Elements of
WorkshopTechnology™, Vol 1 2008 and Vol. 11 2010, Media promoters and publishersprivate

limited, AMumbai,

Kalpakjian 8. And Steven 8. Schmid, “Manufacturing Engincering and Technology™, 4 edition,

Pearson Education India Edition, 2002,

Gowri P. Hariharan and A. Suresh Babu, “Manufacturing Technology — I™ Pearson Education, 2008,

(ivjRoy A. Lindberg, “Processes and Materials of Manufacture™, 4"edition, PrenticeHallIndia, 1998,
Rao P.N., "Manufacturing Technology™, Vol. | and Vol. 11, Tata Me-Graw Hill House 201 7.

—— m
A s B

'|II i



SPORTS & YOGA

| Periods/ | INTERNAL ASSESSMENTIETES | ' :
SYLLABUS | (SEMESTERY) | Week | | B |
|ﬁ? .E T | P | Aiendance Activiies TOTAL | -
e s Tl i Ul =
; SPORTS AND YOGA 5 21 |25 25 a0 1

| Subject: . || | | b
Physical Fitness Tests

» AAHPER youth fitness test

= Cooper’s 12 Minute ran-walk test

General Introduction of games and sports
Fundamental skills, history and development of the following games and sports;

Y¥Y¥ Y YYYYYYYYy

Z
b

Athletics
Batminton
Basketball
Cricket
Foothall
Hockey
Handhall
Kabaddi
Kho=kha
Volley-ball
Yoea

. Each student will have to clear one of the physical fitness tests by the end of the semester.

Ome project is to be prepared by the students at least for two games.

References:

1.
2.

Baron H M, MeGhee R (1997) A Practical Approach to Measurement in Physical Education.
Kansal D K (1996), Test and Measurement in sports and physical education, New Delhi, DV §
Publication



. SCHOOL OF STUDIES OF ENGINEERING AND TECHNOLOGY
Scheme of Teaching and Evaluation 2022-2023 (45 per NEP-2020)
Choice Based Credit System (CBCS) and Outcome Based Education {DEE)
{Effective from the Academic Year 2022-2023)
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UUNIT-1:Lincar Algehra

Wector space, lincar dependence and lincar independence of vectors, lingar transformations, rank and inverse
by clementary transformations, system of linear eguations — consistency and inconsistency, eigen value and
gigen vectors. Caley-Hamilton theorem and its application 1o find the inverse,

LIWIT-2: Theory of equations

Polynomial and polynomial eqeations, division algorithm, roots of equations, remainder theorem, factor
theorem, symthetic division, fundamental thearem of algebra, multiplication of roots, descarte's rule of sigm.
Descarte’s method,

UKIT-3: Yector Caleulus

Wector Tunctions, differentiation of vectors, velocity and acceleration, scalar and vector fieldm gradienm of
scalar field, directional derivative, properties of gradient, divergence of vector, curl of veetor, point function,
propertics of divergence and curl, integration of vector function, ling integral, surface integral. Green's
theorem, gauss theorem, Stoke's thearem (without proef) and their simple applications,

LIMIT-4; Comples Mumber

Complex numbers and its properties, conjugate comples numbers, standard form of complex numbers, De-
Muoivre's theorem, Roots of complex numbers, exponential function of complex variable, circular form of
complex vamable, Hyperbolic funciion of complex numbers, Logarithmic function of complex numbers.

LINIT-5: Infinite Series
Sequence, convergent, divergent, oscillating sequence, nfinite series, behavior of infinite series, ratio test,
rosat test, comparison test, Raabe's test, Logarithmic test.

Recommended RBooks;
MNP, Bali, A Textbook of Engineering Mathematics, Laxmi publications, 10" edition. 2016,

1
1 H.K. Dasg, Higher Engineering Mathematics, 8. Chand, 2014
3 B.S. Grewal, Higher Engineering Mathematics, Khanna Publishars, A4™ adition
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subjoc: | EMCINEERING |5 4| - | 15| 18 10 o [% | e
Course Objeclives:

* To know the basic pnnciples, etfects and applications such as physical, optical parameiers used
for engincering applications,

¢ To learn about varous laws and apphcations of electromagnetic theory,

o To know the basic strocture, working principles and applications of lasers and oprical fibre
communication,

o  To know the basics of semiconductor physics, semiconductor materials and devices and it
characterization for advance technologecal applications

o To familiarize the basis of gquantum theory and o make studenes o solve the phasical problems
for sdvancement of the technology.

Course Content:

Unitl: Opties: Interference and Diffraction

Introduction. Young's experiment theory of imterference, Coherent and non-coherent sources,
Fresnel™s Bi- prism and Newton's ning experiment.

Diffraction of light, Fresnel and Fraunhoter's diffraction, diffraction due to plane diffraction grating,

Unit? Electromagnetic Theory

Coulomb’s law electrostatics ficld and potential, electric flux, Gauss’ law, Poizson’s and Laplace™s
equation. Equation of contimuity for charge conservation, Ampere’s and Faraday™s Tows, Maxwell™s
Electramagnetic equations,

Unit3 Laser and Fiber opfics

Introduction, ¢lementary dea of spontancous and stmulated emission, active medmm population
inversion, Finstein's cocfficients, Types of lasers and important applications of lasers

Introduction to optical fibers, basic principles of optical fiber, crincal angle numerical aperture,
masimum aeceplance angle, classification of eptical fiber,

Unit4 Semiconductor physics and Devices

Formation of energy m solids, Energy band gap of metals, insulators and semiconductors,
classification of semiconductor: Intrinsic and Extrinsic semiconductors, Fenmi levels in intrinsic
and eximnsc semiconductors, Electincal conductivity 1n conduciors and sermconducions, working
of P-M junction diodes and bipolar junction mansisior,

Unit= Introduction to Quantum Mechanics

Introduction 10 QuaniumMechanics, photoelectric effect. Compton effect. wave-particle duality,
uncertainty principle, wave function, De-Broglic waves, phase and Group velocity, Davisson and
Germer expeniment. Schrodinger wave equation, particle in a box {I-Dimensional )

Course Outcome: Al the end of the course, students will be able to:

o Student’s ability to understand the basic panciples and apphlications of physical optics for
physical parameiers measurements such as leagh, thickness, apériure siFe @ic.

o Student’s will be able to design, characterized the lasers and oprical fibers and their effective




utilization in optical communicac:ons, Imaging elc.

= Students demonstraic  appropriale  competence and  working knowledge of laws of
electromagnetic theory and semicenductor physics and devices for their advanceapplications

Texibanks/Relerences:
Applicd physics-1 and 1T By Navneet Gupta, Dhanpat Rai &0,
Enge. Physics by 5K Srivastiva and R.A. Yadav, New Age Pub. NewDelhi

Engg. Physics by Uma Mukherjee. NarosaPuhlication.

Engg. Physics by MN, Avadhanulu, S. ChandPub

Electricity and Magnetism by Rangwala and Mahajan, Tata McGraw Fill, 1 998

Concepts of Phvsics Pant-11 by H.C, Verma, BharatiBhawan (PAT)), 1998

Muodem physics by Reiser, McGraw Hill Inc. Mew York, Publication 1995

Modem physics by Mani and Mehta, Easi-West PressPt, Lid, 19958

. Introduction to Electrodynamics, DavidGriffith

101, Singh, Semiconductor Optoclectronics: Physics and Technology, McGraw-Hilllne.( 1995),

11.B.EA. Saleh and M.C. Teich, Fundamentals of Photonics, John Wiley & Sons. Ine 2007),

1L5.M, Sze, Semiconductor Devices: physics and Technology, Wiley2008)

13 Yarv and p.yeh, Photonics Optical Electronics in Modern Communications, O ford University
press, Mew York(2007)

14.P. Bhattacharya, Semiconductor Optoclectronic Devices. prentice Hall of India(1997)

15.Online course; “Semiconductor Optoelectronics™ by M. R Shenoy onNPTEL.

I6.Online course; “Optoelectronic Materials and Devices” by Monica Kativar and Despak onNPTEL.
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SYLLABUS | (SEMESTERd)) |Penods!Wesk Intemzl Assesament (1A) |ESE§T.:,H Credits
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_ LM L 1 | Nl | Assignments
INTRODUCTION TO 60 | 100l o3
Subject: INFORMATION 3 - - 15 15 10 Al |
TECHNDLOGY

Course Objective

1. To illustrate the concepls of cyber security and familiar and aware with various cybererimes attack and
their prevention.

2. To describe the different services model of Cloud Computing and understand Understanding of different
evaluating computer model of clond computing

3, To relate theoretical concepis with problem solving approach m 10T and assess the comparative
advantages and disadvaniages of Vifualization technology.

4. To provides the basic knowledge of use appropriate storage and access structures, the student must be able
to analyse familiar with the machine learning ol gorithms and applications of various data science.

5. To integrate classroom leaming inte an everyday communicative activity in distributed system. Familiar
with vanous web services activity,

Course Content:

Unit 1: -Cwvher Security Fundamentils Security Conceprs: Authentication, Authorzation, Mog-repodiation,
Confidentiality, Integrity, availability. Cyber Crimes and Crimimals: Definition of cyber-crime. types of
cyber-crimes and types of cyber-criminals,

Unit 2: <Clowd Computing Fundamentals: Motvation for Cloud Computing, The Need for Clowd
Computing, Defining Cloud Computing, Definition of Cloud computing, Clouwd Computing Is a Service,
Clowd Computing Is a Platform, Principles of Cloud computing, Five Essential Charactenstics, Four Cloud
Deployment Models,

Unit 3; <Internet of Things-Definition and Charmclerstics of [aT, Physical Design of ToT = 10T Protocoels,
[oT communication models, [OT Commiunication APls [oT enabled Technologics — Wircless Sensor
Merworks, Clowd Computng, Big data analvtics, Communication protocols, Embedded Sysiems, [oT Levels
and Templates Domain Specific loTs = Home, City, Environment, Energy, Retail, Logistics, Agriculture,
Industry, health and Lifestyle.

Uinit 4. Data Science: -Introduction and Impaortance of Data Scicnce, Stabstics, Informanion Visualisatoon,
Data Mining. Data Structures, and Data Manipulation, Algonthms used in Machine Learming, Data Scientist
Roles and Responsibilities, Data Acguisition and Data Science Life Cyele.

Unit 5 -Evaluation and Emergence of Web Serviees - Evaluation of Distribuied Competing, Core
Distributed Technologies, Chaflenges in Distributed System, and Introduction to web services, Web Serviges
Architecture, Basic steps of implementing web services

Course Ouleome:
1. Ability to learn about cybercrimes amnd how they are planned.
i

2. Ability to understand the clond computing concepts and scrvices model.

;7. E’ x“\"n

e

T



1. Abality o understand Internet of Things —Definition and Characteristics of loT,

4, Explain hew data 15 collected, managed and stored for data science. Understand the key concepts in data
scicnce. including their real-world applications and the toolkit used by data scientists

5. Understand the details of web services Evolution of Distnbuted Compuling.

Texibhooks References:

b

2
5

4

5

Cyber Security: Understanding Cyber Crimes, Computer Forensics and Legal Perspeciives, Nina
Codbole and Sunil Belapure, Wiley INDIAL

Introduction to Cyber Security, Chwan-Hwa(john) Wi, David lrwin,CRC Press T&F Group

Cloud Computing Principles and Paradizm by Rajashekar Buyya, James Broberp, Andhrz M, Wiley
201 1.

Internet of Things - A Hands-on Approach. Arshdeep Bahga and Vijay Madisceti, Universities Press,
2005, 1SBN: 978173710547,

Mining of Massive Datasets, by Leskovee, Ragaraman, and Ullman.

B Magappan, R, Scokzylas, R.P. Sriganesh. Developing Web Services, Wiley India
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Subject | (ENCLEMFOR | 51 ol . 115 |4s| m [a|® " |

Course Learning Objectives

*  Tobwld up word power, to brush up the knowledge of English grammar. 1o develop gond writing and
speaking skills in the students

Course Content:

Unit 1: -Vocabulary Building

The concept of Word Formation, Root words from foreign languages and their use in English, Acquaintance
with prefives and suffives from forcign lanpuages in English 1o form derivatives, Synonyms, antonyms,
and standurd abbreviations,

Unmit 2: -Rasic WeatingSkills

Senlence Structures, Use of phrases and clavses in sentences, Importance of proper punctuation, Creating
eoherence, Urganizing principles of paragraphs in documents, Techniques for writing precisely

Unit 3: -ldentifyving Common Emors inWriting

Subject-verb  agreement,  Noun-pronoun  agreement, Misplaced  modifiers,  Articles, Prepositions,
Redundancies. Clichés

Unit 4: -Nature and Siyle of sensibleWriting

Describing. Defining, Classifying, Providing examples or evidence, Writing introduction and cenclusion.

Unit §: -WritingPractices

Comprehension, Pricis Wnting, Essay Writing,

Orral Communication {This umt involves interactive practice sessions in LanguageLab)
ListeningComprehension

Pronunciation, Intonation, Stress andRhythm

Commaon Everyday Situations: Conversations andDialogues

Communication atWaorkplace

Inierviews

Formal Presentations

Course Ouicome:

At the end of the course students will be ablelearn a lot of new words. They also learmt the particulanitics and
peculiaritees of English grammar. As a result, they could speak and write English with theleast possible
CrTor

Texibooks/Refercnees:

1. Practical English Usage, Michael Swan. OUP. 1995,

2. Remedial English Grammar, F.T, Wood, Macmillan 2007 (iii)0n Writing Well. William Zinsser.
Harper Resource Book 2001

3. Study Writing. Liz Hamp-Lyons and Ben Heasly, Cambridge University Press 2006,

4. Communication Skills. Senjay Kumar and Pushplata. Ox ford Llniversity Press. 2011

5. Exerciscs in Spoken English. Parts. 1111, CIEFL, Hydembad. Oxford UniversityPress gy
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Subject CT- | CT- | Anendance & |
 To | camm L 1| e | G| O |t gy |
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suject: | ENGNEERMG | 4| o |45/ 45| 4o |40 |® i R

LMIT -1

INTRODUCTION: Basic idealization of mechanics, particle, rigid body, mass, time, contineum, force, force
system, system of units, principle of transmissibility of forces, principle of superposition,

COPLANAR CONCURRENT FORCE SYSTEM: Resultant of forces. Resolution of forces, Composition of
coplanar concurrent, parallel and non-concurrent forces, Moment of & force, Varignon’s theorem, free body
diagram, equilibrant, equilibrium of particles and rigid bodies,

Self-Study Component: Application of triangle and polvgon Law. vector method of resolution and
Composition of forces,

UNIT-1I

SUPPORT REACTIONS: Types of loads and types of supports, statically determinant beams, Numerical
problems on support reactions for beams with point loads (normal and inclined), uniformly distributed load,
uniformly varving load and moment.

FRICTION: Introduction, types of friction, laws of friction, angle of friction, angle of repose . cone of
friction, characteristics of dry friction, application -body on horizontal plane and inclined plane and ladder
friction.

Self-Study Component: Numerical problems on support resction of beams loaded with trapezoidal loads,
Support reactions for Compound beams and wedge friction - numerical problems.

LIMIT =111

CENTROID AND CENTRE OF GRAVITY: Introduction to centroid and centre of gravity, Centroid of
rectangular, triangular, circle, semicircle, quarter circle lamina and sector from first principles. Numerical
problems on Centroid of compaosite lamina.

Self-Study Component: Determining Centroid for Composite Lamina with Openings.

UNIT -1¥

MOMENT OF INERTIA: Intreduction, radius of gyvration, parallel axis theorem, perpendicular axis theorem,
polar moment of inertia, moment of inertia of standard geometrical figures by first principles. Numerical
problems on moment of inertia of composite sections.

Seff-Study Componcnt: Determining moment of Inertia of Compaosite sections with reference to given axis.
UNIT -V

DYNAMICS: Introduction to dynamics, Classification, linear and curvilinear motion- projectiles, centripetal
and centrifugal forces, banking/super elevation.

Introduction to work. power and energy, impulse — numerical problems.

Self-Study Companent: Concept of motion with varying acceleration. Collision of elastic hodies.

Text Bookis):

I. 5.5 Bhavikatti, A text on elements of Civil Engineering and mechanics, New age International publishers,
15,

2. R.5. Khurmi, A text book of engineering mechanics, 5. CHAND & COMPANY LTD.

Reference Book(s):

| Ramamrutham 5: A text book of applied mechanics, Dhanpatrai and sons

2. 8, Rajashekaran, (i Shankar Subramanian: Engineering Mechanics- Statics and Dwnamics, Vikas
Publishing House 1999,

3. Ferdinand Beer and Johnson F.R (Jr) Mechanics for Engineers, Tata Me Graw-hill Publishing comp. Lid
New Delhi.
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COURSE OBJECTIVE:

1.
2
3

T'o create an awareness on Engineering Ethics and Human Values,
To understand social responsibility of an engineer,
To appreciate ethical dilemma while discharging duties in professional life,

COURSE OUTCOME:
On completion of this course, the students will be able to

Understand the significance of value inputs in a classroom and start applying them in their life and
profession

Distinguish between values and skills, happiness and accumulation of physical facilities, the Self and
the Body, Intention and Competence of an individual, etc.

Understand the role of a human being in ensuring harmony in society and nature,

Distinguish between ethical and unethical practices, and start working out the strategy Lo actualize a
harmonious environment wherever they work,

COURSE CONTENT:
UNIT I: Introduction to Value Fducation

Tl

Value Education, Definition, Concept and Need for Value Education.
The Content and Process of Value Education.

Basic Guidelines for Valee Education,

Self exploration as a means of Value Education.

Happiness and Prosperity as parts of Value Education.

UNIT 1I: Harmony in the Human Being

o L e

UN

B e B

b

Human Being is more than just the Body.

Harmaony of the Self (*1') with the Body,

Understanding Myself as Co-existence of the Self and the Body.
Understanding Needs of the Self and the needs of the Body.
Understanding the activities in the Self and the activities in the Body,

LlI: Harmony in the Family and Society and Harmony in the Nature

Family as a basic unit of Human Interaction and Values in Relationships,

The Basics for Respect and today’s Crisis: Affection, e, Guidance, Reverence, Glory, Gratitude and
Lowve.

Comprehensive Human Goal: The Five Dimensions of Human Endeavour,

Harmony in Nature: The Four Orders in Nature,

The Holistic Perception of Harmony in Existence.

UNIT 1V: Social Ethics

1.
2,

The Basics for Ethical Human Conduet.
Defects in Ethical Human Conduct.




3. Holistic Alternative and Universal Order,
4, Universal Human Order and Ethical Conduct.
3. Human Rights violation and Social Disparities.

LINIT ¥ Professional Ethics

Value based Life and Profession.

Professional Ethics and Right Understanding.

Competence in Professional Ethics.

[ssues in Professional Ethics — The Current Scenario.

Vision for Holistic Technologies. Production System and Management Models,

Y, S et

TEXT BOOKS

l.ANTripathy, Mew Age Imernational Publishers, 2003,
2.Bajpai. B. L., , New Roval Book Co, Lucknow, Reprinted, 2004
3.Bertrand Russell Human Society in Ethics & Politics

REFERENCE BOOKS

|.Corliss Lamont, Philosophy of Humanism

2.Gaur. R.R. .Sangal. R. Bagaria_ Gi.P, A Foundation Course in Value Fducation, Excel Books, 2000,
3.Gawr. R.R. Sangal. R Bagaria. G.P, Teachers Manual Excel Books, 2000,

4.1.C. Sharma . Ethical Philosophy of India Nagin & co Julundhar

5 Mortimer. 1. Adler, — Whatman has made of man

6. William Lilly Introduction to Ethic Allicd Publisher
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EMNGINEERING | — 75 i 0
PHYSICS
LABORATORY |- |2 | - 25

Course Objectives:

To learn and perform the various practical related to optical components characterization.

semiconductor material and devices characterization and know their applications in advance
areas such as communication, industries, defénce, navigationetc.

Course Content:

LIST OF PRACTICALS:

l.
&

|. To determine the wavelength of sodium light with help of Fresnel'sBi-prism.
To determine the refractive index and dispersive power of the material of prism with the

help of spectrometer,

;%
4

¥

Tao determine the sodium light by Newton's ringmethod.
To determine the wavelength of sodium light by plane diffraction grating usingspectrometer.
To demonstrate the diffraction pattern and determine the wavelength of different colours

of mercury (white) light using plane diffraction grating andspectrometer,

fi.

To determine the wavelength and numbser of line per cm on a diffraction grating using

semiconducior lnserdiode,

i
B

To determine the specific rotation of sugar solution with the help ofpolarimeter.
Determine the width of the single slit and diameter of circular aperture using Fraunhofer

diffraction pattern produced by semiconductor laserdiode.

9.

(LiR
11,
2.
13,
4.

To determine the energy band gop (E,) of a semiconductor material using P-M junctiondiode.
To determine the e/m ratio by the Thomsonsmethod.

To study the P-M junction diode characteristics, in forwarded and reverse biasconditions.

To study the Zener diodecharacteristics.

To study the characteristics and gain of Transistor in €-B and C-Emode.

Determine the Planck sconstant.

Course Outcomes: On completion of the course, the students would be able to:

o  Know about basic optical facts and phenomenon, characterization of optical components
anddevices
To know the basic semiconductor materials and devices and theirapplications
Tin knovw haw the pﬂfl;mq.nn: of semiconductor devices can I:u,.-imlm:lm
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Co (] ViEs:

To perform the practical giving basic understanding to fundamental principles of mechanics like
parallelogram of forces, tiangle of forces and polveon of forces by universal force table

To perform the practical giving basic understanding to fundamenal application of mechanics like
screw jack, wincherab and simple wheel and axle

rse Content: List of Experimen
Verifwcation of law of parallelogram of forces.
Verification of law of triangle of forces.
Verification of law of polygon of forces by universal force rable,
Verification of law of moment by parallel forces apparatus.
Practical verification of forces in the member of jib crane.
Practical verification of forces in the member of the truss.
Determination of coefficient of friction between two given surfaces by inclined plane method.
Determination of efficiency of simple screw jack.
Dretermination of efficiency of single purchase winch crab.
Determination of efficiency of double purchase winch crab.
Determination of efficiency of simple wheel and axle.

Course Outcome: At the end of the course students will be able to:

Verify the fundamental principles of mechanics like parallelogram of forces, triangle of
forces and polygon of forces by universal force tahble

Analyze the friction coefficient between two surfaces

Calculate the cfficiency of screw jack, winch crab and wheel and axle



[ = | Periods/ | INTERNAL ASSESSMENT | ESE nd | Credits
SYLLABUS | (SEMESTER- | Wesk (14) I EEI
[ TITF TOTA T
Cota: MEUBLL1 i s ; % 50 01
ENGINEERNG | | | , !
Subject: GRAPHICS | 25 = | 25

Course Learning Orbjectives:

» Toleam the basic of Engineering Drawing and Orthographic Projections

# To learn the Sections and Sectional Views of Right Angular Solids

# Tolearn the [sometric Projections covering and overview of Computer Graphics

UNIT 1:Introduction Engincering Graphics and Engineering Curves: Principles of engineering eraphics
and their significance — drawing instruments and their use — conventions in drawing — letiering — BIS
conventions. Dimensioning rules, geometrical construction. Engineering Curves - Conic Sections, Special
Curves-Cycloids, Epicyeloids, Hypocyeloids, Involutés and trochoid.

UNIT 2:Projection of Points, Straight lines and Planes: Principles of orthographic projections -
conventions — first and third angle projections. Projections of points and lines inclined to both the planes,
Projections of regular planes, inclined to both plancs

UNIT 3:Projections Solids:Introduction, Type of solid, Projections of solids in simple position, Projection of
solids with axcs inclined to one of the reference planes and paraliel w the other, Projections of solids with
uxes inclined to both H.P. and the V.P.

UNIT 4: Section of Solids and Development of Surfaces: Sectioning of regular solids - Section planes
perpendicular to one plane and parallel or inclined to other plane - Development of surfaces of right, regular
solids - development of prisms, cylinders, pyramids, cones and their parts.

UNIT 5: lsometric Projections and Orthographic Views: Principles of lsometric Projections-lsometric
Scale- [sometric Views Conventions-Plane Figures, Simple and Compound Solids. Conversion of isometric
views to orthographic views. Conversion of orthographic views to isometric projections, vice-versa.
Introduction to perspective projection.

Computer Aided Drafing: Introduction 1o computer aided drafting package to make 2-D drawings.
Demaonstration purpose only - not to be included in examinations.

TexthmnkeReferences:

Bhatt MN.1, Panchal V.M. & Ingle P.R., (2014), Engineering Drawing, Charotar Publishing House
Shah, M.B. & Rana B.C. (2008), Engineering Drawing and Computer Graphics, PearsonEducation
Agrawal B. & Agrawal C, M. (2012), Engineering Graphics, TMH Publication

Narayana, K.L. & P Kannaiah (2008), Text book on Engincering Drawing, Scitech Publishers
CAD Software Theory and User Manuals

Course Outcomes:

Al the end of the course, the student shall be able o

Draw engineering curves, orthographic projections of lines, planes and solids.
Draw sections of solids including cylinders, cones, prisms and pyramids.
Make development of surfaces. Orthographic and Tsometric projections
Overview of Computer Graphics.
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/J B.TECH. CHEMICAL ENGINEERING IV™ SEMESTER SYLLABUS (NEFP)
CHUDTTI Particle and Fluid Particle-Operations  [L:3, T:0, Pz
Objectives

5 Ohjective of this course is to introduce studerts to the numerous industrial operations dealing with
' the particulate solids, their handling in various unit operations, and those in which particle fluid
inderactions ive Important.

Comtents:

Umit 1 :  Solids Properties: Solid particle chamcierization: Particle size, shape and their
distribution. Serecn analvsis, standard screens; Relationship among shape  factors and particle
dimensions; Specific surface aren; Measurement of surface arca

Uit 11 : Storage and Transportation, Stuee reduetion © Types of storege equipment. Bin, Silo,
Hoper, etc. Transport of fluid solid systems: mechanical comveying, pneumatic and hydraulic

' comveyiing. Mafor equipment’s- Crushers, grinders, ultrafine grinders, laws of communition. Close
circuit and open srenit grnding.

it 111 . Fluid-Solid Separation; Sedimentation; Elutmition, Classification and sedimentation,
Free Settling, hindered setiling, flow of sohds throegh fluid, Stoke's law. Richardson-Zaki
equation, design ol settling lanks, Centrifisgal separation, design of eyclones and hvdrocvelones,
filter bags. venture serubber. electrostatic Precipitator.

Unit IV : Mechanical sepuration and Filteation: Industrinl screen: their capacity and
effectiveness. Tvpes of fleation, pridciple of filtmtion, plate and frame filier, leaf filter, rotary
crum filer, ete,

Unit V ¢ Agitation and Mixing: Application of agiation, Agiation eguipment, Types of
impellers — Propelless, Paddles and Turbines, Flow patterns in sgitated vessels, Prevention of
swirling, Standord turbine desipn, Power correlation and power calculation. Mixing of solids,
Types uf mixers -, Muller mixers, Mixing index, Ribbon blender, Internal sorew mixer.

Sugpested Text Books

1. W, MeCabe, 1. Smith, & P, Harmott. Unit Operations of Chemical Engineering, 6th edition.
Melraw Hill

2. Coulson and Richardson™s Chemical Engineering, Vol. 2. Butterworth-Heinemann, Sth
edition 2002,

Suggested Referenves Bouks

1. M. 1, Rhodes. =Introduction 1o Particle Technology™. 2" edition, John Wiley. Chichesier; New
York.

2. T. Allen. “Powder Sumpling and Particle Siee Determination”, Elsevier,

B80S helelon o6/10)23




= D. Vollath, Nanomaterials: An Introduction to Synthesis, Praperties und Applications, 22
Ed.. Wiley.

& H. Masuda, ko Higashitanl, H, Yoshida, “Powder Technology Hamdbook™,CRE, Taylor and
Cis,

-

Course Outcomes

Stadents will be-able 1o

know the slgmificance and usage of different panticulate characterization parameters, and
methods to estimate them,

2. Comprehend the forces and laws of size reduction and explain the working principle of
size reduction equipment, undersinnd the different starage and transpartation technigques
for the solid panicies.

3. Deduce the expression for different laws {or flow of Ruids through solids and compare
different equipment for luid-solid separation,

4. Analyse filtration dia and select systems based on requirements. estimate filtration area
for given requirements, understand filter aids snd their usage

5. Deduce expression for power requirements in agitation and mixing and compare differen
mixing devices.
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Invrganic Chemical Technology [L:3, T i)

1
mit-1: Sulfur and Sulfur Chemicals < Sulfur, Sulfuric acid, SCSA. DDA processes. Sodium thiosul fate,
Al

Marine Chenvical Industries : Commmon sall, Chemicals from sea bitem.

Umit-11: Industrial Cuses and Selected Inorganic Chemicals @ Manufscture and use of Hydrogen, Carbon
Sonvide, Acetylene, Oxygen, Nitogen and inert guses, [norgenie chemicals: Barium, boron, chromium,
Gthium, mangsnese.

Lmir- ML Ferifizers - Satus of industry, Grading end classifieation of Tentilizers, Raw materials, Hydrogen
sroction. Fixation of nitrogen. Synthesis, Ammonia based fertilizers, Phosphioric acid, Phosphatic and other
ferimers 5P, TSP, UAP. DAP mnd nitro-phosphate, Potash fertilizers, NPK, Conosion problemnis and
Matermalbs of construction, Bio-fertlizers,

Lai-IV: Soda Ash : Manufacturing, Special molenals of construction, Solvay and modified Solvay process,
Estronmcntal consideration. Corosion problems dnd materials of constroction.

Chior Alkali Indusiry ; Electrochemisiry of brine elecwolvsis. Current efficiency, Energy efficiency.
Dieaphragm cells, Mercury cells, Mercury pollution and control, Caustic soda, Chlerine, Hydrochlone acid.
Cormoson problems nnd materials of construction

Umit-Y: Cement, Gluss and Relractory: Munufaciuring, Environmental consideration, Comosion problems,
Engineering problems and materinls of construction.

Suggested Text Books :
! R.N. Shreve & 1. A Brink, "Chemical Process Indusiries”
2. Chem Tech 1, 11, 1L IV- T, Madrag
3. Dayvden Co, M. G, Raoand M, Sittmg, "Outhines of Chemical Technology"

Comerse Clifcomme:
Students would be able o

Tmypuart the basic concepls ol chemical technology.

Develop understanding sbowi unit process and unil operations in variouws industries.

Describe the processes involved in manufacturing of variows inorganic chemical snd various chemical

reactions involved i the process,

4. Draw the process flow diagrams and onderstand the major engimeering problemns encountered i the
processes. I

5. Explain important procesy paremeters such as raw materials, environmental considenitbons, MOC, st
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CHUDTT?  Numerical Methods in Chemical Engineering |1.:3, T:0, [%:0|

Objectives
The ebjective of this subject is \n introduee students 1o numericsl mecthods vised i solve
engineeting problems, in purticular chemical engineering problems, using numerical methods
dnd computcr programuming,

Contenty

Unit | : Error Aonalysis @ Introduction of Errors and their Analysis, types of errors, numerical
problems tn érror analysis. curve fitling: method of least squares. fittings of strnight line and
parabola and by method of moments.

Umit 11 : Numerical Solution of Alzebraie and I ranscendental Fiouations @ Secant Method,
Regula-falsi Melhxl, Newton Raphson Method, Solution of o gystem of simultancous lincar
nlgebraic Equation: Direct method: Gauss elimination Method, lierative methods, Gausy Seidel
lierative metliod,

Unit 111  Calewlus of Finite Differcnces ¢ Finite differences. Difference formula, operators and
relation between operatols. Inverse Cperator, Interpelation with equal intervals; - Newiton's
forward and backward interpolation formula, Interpolation with Unequal intervals: - Lagrange's
mterpelation.

Unit IV : Numerical Differentiation and Integration : Numerical Differentistion Newtan's
forward and Backward difference imterpolation formuls, Numerical Integration: Trepezoidol rule,
simpson i (13 and (38 rule, Boole's rule, Weddle rule.

Uit V' : Numerieal Solution of Ordinary Differentil Equation: Tavlor seres method, Euler's
method, Modified Euler method Runge's method Runge Kutta method

Suggested Teat Haoks
. Juin & Iyngar Numerical Methods for Seientific and Engineering Computations, |

2. G 5. Roo, Numerical Anlysis,

3. B.S. Grewal, Numerical Methods in Engineering and Science.,
4. H. K- Das. Advance Engineering Methods.

5. V. Rajarmman, Computer Oriented Numerieal Methods

Cowrse O temmes
Lipon completion of this course, the students will be ahie 1o salve chemical engineering problems
involving linear snd non-linear equations and solve ordinary differential B uations.
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CHUDTKL Process Instrumentation [L:3, T:0, P:0|

(Majectives
The coerse i to introduce the stodents 10 learn the basics of mstrumentation, Various process
+araihles hased instruments. Fundamentals of different measuring devices related W0 VATIOUS PrOcEss
parsmcters sach & temperature, level, prassure, flow, pH, bumidity and compositions. lmpart basic
knowiadge of ramsmiticrs, transducers, contro] valves, PLU

C osigwis:
Usisd: Istmduction: Static and dynamic chareteristics af instrumentation and their classification,
Process varishies. Elements of measuring system and their functions.

Usitdl: Trassmitiers & Transducers : Signal transmission analog. digital, Electronic and
socumaiic Transmitlers, active and passive transducers

Umie-H11: Messuring Instruments: Principles, Construction and operations of instruments {or the
e ssurement of various process variables such #s temperature, pressure, flow, ligueid level, humidity,
v iscosity and composition.

Unit-1V: Controllers & Regulators: Principles and construction of electro- prevratic controllers,
Multiplexers, final control elements siach as prieumatic control vale, Stepper motor.

Unii-¥: Dats Acquisition & Amalysis : Dain scquisition system and intetligem instruments,
Instrumentation of process equipment such as distillation column, Chemical reactors. heat exchanger
et

Sugpested Text Books
1. SK. Singh Induswrial Instrumentation and Cintral, 35d edition, McGraw.Hill (200E)
7 Willizm C. Dunn, Fundamentals of Tndustrial Instrunventation and Process Coptrol, MeGrawHill {2005,

Reference Book:
|. Patrenabis, [, “Principles of industrial Instrumentation”, Tata MeGraw-Hill Publishing
Cen Lud
7 Beckwith, T.G.. Marangoni, B 3, and Lienhard, LH., “Wechanical Measurements”™, Addizon
Wesley.

1. Jain, R.K,, “Mechanical and Industrial Messurements”, Khianna Publishers, New Delhi
4. Johnson, C.0., “Process Uontrol [nstrumentation Technology", Pearson Education, Ing.

Course Qutcome:
Srudents would be able to understand
|, The basics of process instrumengations
. The application of various process varishles used in process industries
Fundamental of transmitters and transducers
The different type of controller and actuator
[3ata acquisition system and 13 ppplication in vanpus chemical industries equipment
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CHUDTK2 Fluidization Engineering [L:3, T:0, P:0)

Objectives To sapar the fundsmental knowledge of Fluidization and understand the different
spect= of Messed bod systems applied i various industries.

C omtents:

Ut Phesememon of Fluidizution, Advaniapes and dizsadvantages of fluidization compared 1o
coentonsl peeecsses, Clussification of various industrial beds, Industrial applications of
Petoesd heds i minenal proesssing, coal mnd biomass gasification & combustion FCC petroleun
refimeme. pharmaceuticals, comenl und other solid handling systems, Fluidized Bed Drying,

Dait-ll: Geoss behavior of fluidized beds-Mimmum fluidizing velocity and pressure drops:
Vendaee. Design of disiributors, Effect of temperature and pressure on fluidized bed, Elutriation
s emtrmmment [ranspon disengaging height,

Umit-111: Bubbles in dense beds-Davidson Model, stream of bubbles, Bubbling bed models.
Geldan classification, Different regimes of Fluidization, Devidson's model, Variation of Bubbling
bed snd Crrculating Fluidized beds.

Unit-IV: Emulsion phase, Tum-over rale of solids, Residence Time Distribution of Solids.
Diffusion model of solids movement, Interchange coefficient of solid into and out of woke.

Unit-¥: Flow Pattern of Gas: through fluidized beds, diffusion model for gas flow; two region
models, evaluation of interchange coefficients, Heat and Mass transfer in Fluidized Beds.

Suggested Text Books ;

|. Fluidization Engineering by D, Kunid and O, Levenpiel, Butterworth-Heinemann, Elsevier
Reference Book:

1. Fluidization by J, ¥. Davidson and 1. Harrison, Academic Press.

2. Fluldization and Fluid Particles Systems by F.A. Zenz and D. F. Othmer. Reinhold Publishing.
3. Handbook ol Fluidization and Fluid-Particle Systems, by W. C. Yang ORC Press. Course
Outeome: Stedents would be able 1o

1. Describe fluidization and its recommendation in various industrics exploiting its various

adbvantages evaluating the heat and mass transfer aspects.

2. Apply model equations for fiwidized beds for application in various industries.

3. Able to understand varions flaidization charscteristies like minimum fuidizaton velooity,
complete Muidization velocity and transpon disengage height

CO-PO Mapping B
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Energy and Environment JL3, T=0, P

T st o S cowrse are Lo introduce the basics of environment & ecosystem, different
mrrey of ¥s control measures and various energy resources. The course gives
envircnmental issues.

Eemtemee o Energy. Sources of Energy, Scenario of Energy, Conservation of Energy, Energy
mats Pesabftics for energy storage or repeneraton
Cmsdl:  Cenventional and non-conventional energy sources and thelr uses, Foszsil fuels - past,

present B future, Remedies & alternatives for fossil fuels - Solar, Wind, Biomass, Hydrogen,
Gesthermnal. Ocean and Hydro energy.

Umi-lll :  Components of environment and their relationship, impact of technology on
eowironment. environmental degradation.

(Sobal Envirconmental Issues: climate change, global warming, acid rain, vzone layer depletion,
mueclear accidents, and holocaust; Soeial Issues and the Environment.

Unit-1V = Overview of Environmental Pollution: Sources, effects, and contral moasures,

Unit-¥: Environmental Legislation: Environmental protection laws In India; Alr (Prevention and

Control of Pollution) Act; Water (Prevention and control of Pollution) Act; Issues lavolved In
enforcement of environmenta! legislation; Public awareness; Case studies.

Sugrested Text Books ¢

1. Textbook of Environmental Studies for Undergraduste Courses by ErachBharucha
second edition 2013 Publisher: Universities Press [India) Private Ltd, Hyderabad.
2. Dr. Suresh K Damecha, Environemental Studies, S K Kataria & Sons, New Delhi.

3. R Rajagopalan, Environemental Studies, Oxford University Press

4. RobertA. Ristinen, jack |. Kraushaar, Jeffrey Brack; Energy and the Environment, wiley
Publication
Reference Rooda:
1. Wright Richard and Nebal Bernard, Environmental studies, Prentice Hall, New Jersey.

2. U K Khare, Basics of Environmental Studies, Tata McGrawHill

3. Daniel B Botking Edward Akeller, Environmental Sclences, John Wiley & Sons
Conrve Oufeoine:
Stadents would be able

L. Tecomprehend components of environment and ecosystem and to get aware about
environmental degradation.

2. Toidentify different types of pollutions and control measures
3. To create awareness about plobal environmental issues,
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CHUDLTZ sl Methods o Uhemiesd Englneeriog Lab L0, T4, P:2)

(spoctne

e s wonll essble students to write their own computer programs USINg programning
e Sie € and commercial software like Matlab. Hands-on experience will be provided to
S e sesmptes programs to solve problems in different aress of chemical engineering e.g.
Sl Sow_ et = mass wransfer, chemical reaction engineering ete,
== of Expereenis:
W= 8 program In''C 1o find simple interest
s 2 program in 'Cto calculste sum of three numbers
Wt @ program in 'C" to calculate number of r:'nnnths and days
Wrte 3 program in ‘C’ 1o find whether a year is leap year or not
Wnre A program in 'C' 10 convert the given temperature in Fahrenheit to Celsius
Wiite 2 program in *C' to find whether a number isodd or even
Wtz & program in 'C’ to calculate Tactorial of a givan number
Wiite 3 program in °C' 1o find the real roets of a quadratic equation
Write a program in "C' to for Secant Method
20 Write a program in 'C' and ‘MATLAB' to for Newton Raphsan Method
11 Write 3 program in “C' to for Regula falsi Methad
13 Write a program in °C" and "MATLAB' to for Gauss Elimiration and Gauss Seidal Methods
13. Write a program in 'C’ to for Lagrange's Interpolation
14 'Write a program in 'C’ and "MATLAR' te for Simpscn’s Rule
15, Write & program in 'C and 'MATLAY to for Euler’s Method and Runge-Kutta Method
Any Dther experiments may be added further, if needed,

WA e

Course Dutcome:

Studernts will be able to sofve chemical engineenng problems involving Linearand non-linear equations
and solve ordinary differential equations using programming languagss ltke C and software like MATLAB.

CO-PO Mapping
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DLTY  Farsele and Fluid Particle Operations Lab  [L:0, T:0, P:3)
U
5 T s 8 waeking and importance of various mechanical operations used in
R o
= Bempls pasciples of basic sciences and cherttical engineering for designing various size
s, sire separation and filtrstion equipment.
Lot of Experimcnts
Vo venfy different laws of crushing for size reduction solid particles by law crusher, roll
erasher. and ball mill
= Tofind out the Effectiveness of Triple deck Vibrating Sereen.

5 T determine the average diameter of a mixture of solid particles of using sieve analysis

=

Lo determine the collection efficiency of cvelone separator for separating dust particles

frorm air

To determine the filter medium resistance and specific cake resistance of plate and frame
filter press.
b To defermine the efficiency of clutriator for separating the particles in differemt size
(raciions.
Outeomes:
At the end of the Inboratory course siudents will be able
I. Toapply the principles of unit operations through experimentation
2. To demonstrate the shility to understand the varlous mechanical aperation equipments used in

chemical and allied process industry,
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Engineering Matcriuls L33, T2, Po)

_ anding of materinl selections Tur tonstruction 10 execule otk fir g
18 propertics and behaviour ot different circumstances,
and maintenance of virious engineering materils,

d Non-Crystalline Materials : Crystalline stite, Atomic bonding, Bravias latiices,
COMMON norgmic compounds, Stmuctural imperfections: Economic.,
malerial usage,

ﬂ-.‘:“ﬂ] Properties :© Mechanigal Properties of matcrials and their variation witl
Smpesmtare. importince and limitations of these propertics on matertal selection for- o particilar
plcutun. Failire of materials: Failure of materials under service conditions

Umir ﬂl'ﬂﬂ'rnthn t Michanism of corrosion, Types of comosion, Foctors influeneing cormosion,
Metbods of corrasion contrn], Inhihition and other precautionany measyres.

Unit IV ; Non-Fervons Megls - Copper, Brisses, Bronze, Alumiminm, their mechamical properties,
Workhility and applications, Comosion resictance. Non-mictallic matenials of construction.

Limit W ; Phase diagram : Phase rules, Equilibrium phase diagram, cooling curves and their relations 1o
propenies of metals and alloys, [ron-carbon eguitibrium diggram, Response of materisle 1o chemical
envirotmeni. -

Sugzested Text Books

I Intoduction W Materiale Seienes fir Engincers hy James F. Shuckelford, Pearson,

2. Elements of Materials Science and Engineering by L.H Van Viack. Pearson.

3, Materals Science and Engmesring by V. Raghavan, PHI Leaming Private Limited,

4. Muterinls S¢ience for Enginecrs by L. H. VanVisck, Addisan-Wesley Publishing Co.

3. Chemistry of Engincering Matcrials by A, M. Sikkander and T, N, Balu, Raj Publications.

6. Comosion, Prevention-and Contral by K.S. Rajagopalan. Scientific Surveys Limited

F s

1]

I.

Cosmsion Engineering by M. G. Fontna, McGraw Hill Education.
elerence Book ;
Pemy's Chemical Engineers' Handbook by D. W- Green and R, H. Perry, McGraw Till Publication,
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neering Lab Jstr, T, oy

- _

s ¢ wence of basic principle of viscosity, adsorption. solid handling.
BN m
an coeffictent of coal ind sawdus! samples.
Mﬁhﬂ anle of repose ot different moisture of given sample.
i ﬁqﬁmﬁﬂﬁmmurmmwm
_ e the relative humidity using wel and dry bulb temperature.

5 Desermine ihe percentage of heavy and light particle of given sample.

& Desermiine the drag coefficient of glven sample.

7. Deseemine the fash pointand cloud point of given sample.

& Desrrmme the viscosity of given sample using redwood viscometer.
Oratcomes: Al the end of the laboratory course students will be ghle

I. Tounderstand the factors affecting 1o flow in indistrial point of view.

2. To understund how the m;mwyer bell shifting the materinls from one place to another place

in inglusery,
3, Tounderstand how gravity settling, adsorption are implementzd in industry.
| O Mapping o
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Fluid Mechanies Lab JL:0, T:0, P:2

5 ghe=the students the practical exposure of the theory and toncepts of the

-

= coweee will provide the knowledge of different fiow meters and pressure
eaperiementy I will also help in understanding the theoretical concepts through

L T dete— coefficient of diccharge of the given Venturimexer,
; the coefficient of discharge of the Orificemeter connected in between a pipe line.
3 Ta Semmemne the coefiicient of discharge of the Rotameter.
& T dessrrnine the velocity of the flowing fluid and coefficiant of the given pitot tube.
S Sty and verification of the Bernoulli's theorem.
& Expermental determination of hydraulic coefficients,
T Taemesusre the prESsUNe Using manometer,
E  Todetermine thi type of flow snd Reynold’s number through Reynold's experiment.

mm:

The students will be able to visualise the concepts.

The students will undeistand about different components of the Flow system
The students will be able to operate different metzrs.

The stedents will be able 1o measure and caloulate different flow parameters.
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Mathematics-111 IL:3, T:0.P:0)

IS semerens of statistics. curve fittings, Laploce transform and Fourler transform

s, mathernatical statistics, frequency distribution. exclusive and inclusive
Erephical representation; histogram, frequency polvgon. measure of central
rages, skewness and kurtosis,

N
e

=

by method of least square: straight line pursbola correlation-scatter cliagrem s
= et of correlation. Limits for correlation coefficient, rank correction. Regression
I m— egtion 10 the line of regression. Regression coefficient, angle between two lines of

Tk B : Lpdece Transforms: Transforms of elementary funetions and periodic functions. transforms

W ey and integrals, cvaluation of integrals by Luplace transforms. inverse Laplace transforms,
ssssieten Seorem. application 1o differential equations, unit step and vnit impulse function.

B IV Fossier Tronsforms: Fourier inegrals and Fourler transforms, finite Fourier sing
Senons, F- waosfooms, convolution theorem of F-transforms.

Emie Ve Relation between Fourter and La
prodsicms

Sugzesied Text Books:
B, 8. Grewal, Higher Engineering Mathematics, Khinna Publishers.

M. Ray. H. S, Sharma & €, €. Chaodhary, “Mathernatical Statistics™, Ram Prasad Publications.
H K. Das, Higher Engineering Mathematics. S Chand 2014,

and ¢osine

place transforms, application of trmsforms 1o boundary value
1.
i
5

COURSE 0L TCOMES:

AL the end of the course the students will be able 1o
I, Analyze and apply measures of location und messures of dispersion grouped and ungrouped serics
2. Apply diseree and continuous probability distributions to various business problems,
3. Apply the Luplac transformation in various chemical engineeri ng problems.

___:1_&2@:, the Fourier transformation in vardouos chemical engineenng problemns,
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CHEMICAL ENGINEERING [IT"” SEMESTER SYLLABUS (NEF)

CHUCTT! Fluid Mechanies L3, T:1, P:0)

The ohicctive of the course is 1o introduce the mechanics of fluids (fluid statics and flud
Sysamics ), relevant 1o chemical engineenng operitions, The course will impart the knowledge of
besic concepts of Kinematics of flow, different forces on fluids, flow measarement, flow
sassporation and types of flow.
Contents:
Umit-1: Fluid Static & Applications: Hydrostatic equilibrium, hydrostatic equilibrium in centrifugal
field and its npplications in chemical engineering like manometers decanters.
Fluid low Process: velocity gradient and shear. tvpes of flulds. concept of viscosity , kinematic

viscosity, nature of flow- lsminar, turbilent, Reynolds number, boundary layer formation and
SR o1

Unit-11:  Basic Bquations for Fluid Flow: Mass balsnce & momentum balance equations. Hernoulli's
equution without and with corrections for solid boundaries, kinetic enerpy. friction factor,
pamp Work.

Umit-lI:  Incompressible Fluids Flow Through Pipes, flow characteristics- shear stress, friction
factor, laminar flow for newtenian fluids, Hagen poisecuille equation. laminar flow for non-
newiontan liguids, furbulent flow through pipes and close chanmels and its characteristic
equaticiis, friction factor and its dependerce on roughness, Reynolds number. friction factor for
flow through channels of non-circular choss section - concept of equivalent diameter. Frictional
loases due 1o sudden change in velocity or direetion of flow: expansion. contraction, effect of
fintings, flow of liguids in thin layers

Unit-1V: Transportation of Fluids: pipe fitting like bends, elbows. flanges. tee and different types of
vilwes, seals for moving parts, pumps. NPSH, power requirement, types of pumps - centrifugal
& positive displacement, touble shooting in opetation - priming & cavitation., chamctenstic
curves - head (capacity/powerfefficlency, capacity- head fow and head work reletionship,
Metering of Huids: vanable head meters- venturi meter & orifice meter, variable area meter -
rotameter, insertion meters - pilol tobe,

Unit=V': Difterential analysis: mass and momentum balances, Navier -Stokes equation, unidirectional

flow, viscous flow. Stokes low, skin drag and pressure drag, potential flow Potential funetion,
solution of Laplace equalion,

Suggested Text Books ;
1. L M, White. Fluid Mechanics. Tato-MeGrow Hill.
0. Wilkes. Fluid Mechanics for Chemical Engineers. Prentice Hall of India.
ROW. Fax. P ). Pritchard & A T, MeDonald. Introduction 1o Fluid Mechanics, Wilkey-Indial

s = DT Y

=



LV Geple &S, K. Gupta, Fundamentals of Fluid Mechanios. New Age International,
Hill Internstional Fdition
Dutcomye;

10 flows mareover. will develop the understanding of Bemoulli's equation

caleulate differant losses.

Mlow meters a5 well as will develop the understanding of transportation of fluid,

2 WL McCube, ], C. Smith & P. Harriot. Unit Operations of Chemical Engineering. MeGraw-
L Smaderes will demonstrane the knowledge of the fundamentals of uid mechanics and its application.

= Students will be able to caleulae velocity profiles by simplification of equations of motion in simple
% Students will be able to determine md analyze the wpe of flow. differént Row characteristics and
% Students will apply the knowledge of Bernoulli's equation in its application part in form of different

5. Students will be able 1o understand the kinematics of flow. viscous flow and 1o solve related

problems.
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Chemicnl Engineering Thermodynamics B3, T, P

Pmciples and application of law of thermodynamics, phase equilibria. introduce the concepts of
Emiscmpanent minture, properties of solutions and reaction eguilibria.
Csmicnts:
Fmi-l: Basic concepts and definitions of work, heat, enerpy, system & its types, types of processes. P-V-
& relations of fluids: graphical representation of P-V-T behavior, mathematical representation of P-V-T
petovior (ldeal gas low, van der Waals, Beattie-Bridgeman, Heredic-Webh-Rubin, Redlich-Kwong.
Virmsl equation of sinte), Genemalized compressibility factor comrelation, equations of state (Redlich-
Bowong, Soave-Redlich-Rwong, Peng-Robinson, Lee-Kesler, Virial coefficient correlation)

Unit-H:  Buasic concepts of laws of Thermodynamics: Zeroth low. First & Second laws, Caleulation of
internal energy. enthalpy. heat cupacitics, application of first law for open and closed systems, throttling
process. Heat engne, heat pump, refrigerator. Kelvin and Clogsious statervent, criteria of irreversibility.
Carnot theorem, Carnot eyele, Clausiows ineguality, Entropy and its principle,

Unit-111:  Thetmodynanue Potentiols < Postulstes, Intensive propertics; criteria of equilibrium, free
encrgy functions and their significances in phase and chemical eguilibria, Euler relation, Gibbsg-
Helmholiz equation, Gibbs free energy minimum principle. Maxwell relations, various TdS equations,
Cp and Cv relations. Clausisus — Clapeyron equations snd estimation of thermodynamic properties by
using equations. graphs and whles.

Unit-IV:  Multlcomponent Mixiures © Partial molar properties, portial molar Gibbs free STMTEY,
Chemical potential and its depondence on temperature and pressure, fugacity and its caleularion,
dependence of fugacity on temperature & pressure, Cibbs phase rule and s significance.

Linit-V:  Properties of Solutions : Ideal solutions (Lewis Randall Rule) phase equilibrium, excess
properties, Gibbs-Duhem relation, activity & activity coefficient, dependence of activity coefficient on
temperature and composition, excess Gibbs free energy models : UNIQUAC and UNIFAC methods,
Margules, Vin laar, Wilson and NRTL equations, Herny's Law,

Chemical Reaction Equilibrium: Eguilibrium constants in terms of measurable properties, Varistion of
equilibrium constants with temperature and pressure, adiabatic reactions. equilibrium in homogensous
heterogeneous reactions, :

Suggested Text Bouks :

1.1 M. Smith. HC. Van Ness and M.M. Abbott, “Introduction to Chemical Engineering
Thermodynamics™. Teh edition, MoGraw-Hill Iniemational Edition, 2005

2. ¥. V. €. Rao, “Chemical Engineering Thenmodynamics™, University Press, Hvderabad, 1997,

3. K V Namyanan, “A Textbook of Chemical Engincering Thermodynamics”. Prentice Hall OF India.
New Delhi 2011

Reference Book:
I. R Srivastava, "Thermodynamics s care course”™, 37 edition, PHI publication, India, 2007,

]

2. Engineering Thermodynamics by P. K. Nag, Tats MeGraw Hill.,

Cownrse utcome; "\,_/
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be ahle 10

vajume of the gas and solid at given condition.

mase and energy balances to closed system, open systems, and problems involving

Begeefaction, refrigeration and different power cyeles

3 Pederstand and calculate the various thermodynamics potentials,

& Estimatethe partial molar properties of gases and liguidsand application of various equation
of state.

5 Evaluate the equilibrium constant for chemical reactions.
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Materiad and Energy Ralaned Extentations.  |1:3. T10, P:0|

will serve a5 o basis for all further chemical engineering courses Thel arc parl of

Cemtents:

Umit-l:  Unit and its conversion, physical quantities in chemical engineering, Dimensionless groups.
Stoichiometric principles snd compositions, “hasis™ of caleulations. Gas laws, Partial pressur:
and pure component volume, Mole concept and male fraction, Weight fraction, Concentration,
wMolarity, Molality and Normality.

Unitdl:  Humidity and Saturation, humid heat, humid volume, dew point, humidity chart and is
use

Unit-I:  Musterial Balances: Without chemical reaction with recycle, bypass aml purge, unsicady
stote material Balanee.

Umit-IV:  Material Balance: With chemical reaction with recycle, hypass and purge.

Unit-V:  Energy balance: heat capacity, caleulation of enthalpy changes, Hess's Law of constant
heat summation. Hest of dilution, Heat of formation, Heat of neutralization and heat of combasaon,
Encrgy balimee with and without chemical resction, adiabatic flame temperature;

Suppested Text Books : _
1. Hougen, O, A, Wason, K. M., Ragatz, R A, “Chemical Process Principles, Part | Material
& Energy Balances™, Second Edition, CBS Publishers& Distrihutors, 20404
1. Bhatt, 8. L. Vora, 5. M., “Stoichiometny”, Fourth Edition, Tata MeGraw Hill Publishing
Company Lid, 2004,
3, K.V, Narsvanen and B. Lakshmikutty “Stoichivmetry & process calculations, Prentice hall of
Imclia

Sugeested Reference Books :

L. € M. Suhs. “Chemical Process Enginecring Caleulation”, PhanipatRai Publication Co. (Pt}
Lid., New Della

2. Himmelblaw, D. M. Riges, ). B, “Basic. Principles and Calculations in Chemical Engineermg",
Fighth Ed., Pearson India Education Services, 2015.

3 Venkataramani. V., Ansntharamian, N.. Bepum, K. M. Meera Sheriffa. “Process Caleulations™,
Second Edit jon, Prentice Hall of Indin

Course Chsfcome:
Students would be able 10
1. Develop mastery over units and dimensions and compositions reevant to chemical
engineering.
2. Beable to explain the basics of Humidity and Sanuration and solve problems related 1o
humidification. :
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Iihe teevele, bypass and purge.

2 1o solve problems baged on énergy balunce with und without chemical reaction.

o solve problems based on material balanee without chemical reaction and involving

s solve pmhltﬂﬂ haged on material balance without chemical reaction und involving

§E
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 Utilities and Safety L3, a0, Pa0)

whout various process utilities apphied in the chemical process
T————

and types of process utllities in process indusiries. Heat

on, Selection and their indusirial application.

Flash steam. Steam Traps: Types and characteristics

Emracteristic amd conditioning for process indusiries €.g- Steam piping. boiler feed,
2 of process water,

Suggested Text Books »

I High Temperatre Heg Camier by A V Chechetekin, Pergammon Press,
2. Efficient use of Sieam by P, M. Goodal, Guilford

3 Ehemical Process Safety: Fundamentals with applications by A. Crowl Daniel and F.L Jaseph,
PHI Publications.

Reference Boal:
|. Hondbaok of Hear

Transfer Media by P 1 Ciziringer, Van Nostrund Refnhold Inc. LIS,
Course Outcome:
Students would be able 1o

. Evaltmte the reguiremoents of process utifities in process industrics,

2. Caleulate the steam requirement and its applications as utility.

3. Explain fire and explosion and its prevention methods,
CO-PO Mapping
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(CHUCTR2 Water Treatment and Management [L:3, T:0, P:0)|
;‘J Objectives
[+ Tointreduce the water management principles related to process plants.
©» To foeus on the wastewater transport system and the theory for the wastewater
treatment process.
» To analyze water quality parameters and their impact on human and environmental
health.

Confents:

Unit I: Introduction to Water Treatment and Management, Importance of water treatment
and manapement, Water cycle and Its relevance to water management.

Unit 1k Water Quality Assessment, Water quality parameters (physical, chemical,
hiological), Sampling techniques, water borne diseases and analysis methods,

Unit [11: Drinking Water Standards and Regulations, water act, National and international
drinking water standards, Regulatory frameworks and compliance,

Unit IV: Water Treatment Processes, Screening and pre-treatment b, Coagulation,
flocculation, and sedimentation, Fiitration (slow sand, rapid sand, membrane], Disinfection
(chlorination, UV, ozone), Desalination and water softening.

Unit V: Sustuinable Water Managemsent. Water conservation and efficiency, Imegrated water
resource management, Ramwater harvesting and storm waler management

Suggested Pext Hooks :
1. Water Conservation, Management and Analysis by V. Madireddi and Subba Rao. Read
| worthy Publications (Pvt) Lid

2. Protection and Conservation of, Witer Resources by Hadrian F, Cook, John Wiley &
Sonslne.

3. Water Resources, Conservation and Mansgement by S.N. Chatieryee. Atlantsc
Publishers &Dist.

4, P.C.Bansil *Water Management in Indm”, Concept Publishing company. New Delhi,
First Edition. 2004,

5. (G.8.Bridie and 1.5 Bridie “Water Supply and Sanitary Engincering”, Dhanpat Raj
Publishing company (F) Ltd., New Delhi, Tth Editon, 2003

| Course Qutcome!
Students would be able 1o
1. Evaluate the performance of industrial boilers.
2. (Choose methods for waste minimization and water conservation

| co.nDMapping
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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, Moo 3 of 2009)
SCHEME FOR EXAMINATION (NEP 2020) (Effective from Session 202 '1--15]
B. TECH. (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING
THIRD YEAR, FIFTH SEMESTER

Subject Evaluation
e N = -Endq i Subject Name T - Credi
R Marks W
Theory et 7 R |
|L!T| P | CIA | SEA | Total
01. ! CHUETT1 |. Heat Transfer 3 1 0| 40 | 60 | 100 4
02. | CHUETTZ | Mass Transfer-] 3.1/ 0 40 | 60 | 100 | 4
03. ' CHUETT3 | Chemical Reaction Engineering-1 3|0 0G| 40 | 60 | 100 3
CHUETK1 | Petroleum Refinery Engineering
04. | CHUETKZ | Organic Chemical Technology 30|00/ 40 | 60 | 100 3
CHUETK3S | Fuel Combustion Energy Technology I
CHUETK4 | Process Equipment Design-1 |
05, . 3(0|0| 40 | 60 | 100 3
CHUETKS | Polymer Technology-1 .
Practical
01. | CHUELT1 | Heat Transfer Lab o|o|3| 25 I 25 50 1.5
0Z. | CHUELT2 | Chemical Reaction Engineering Lab o|0o|(3| 25 | 25 50 1.5
03. | CHUEPY1 | Mini Project-I1 p|o|4| 25|25 50 | 20
— | .
X Total (15| 2 (10| 275 | 375 | 650 | 22
- N . I
CIA : Continuous Internal Assessmoent Total Credits : 22 Total Periods / Week
SEA : Semester End Assessment Total Marks 650 27

The CIA (Theory) will be comprised of two Class Tests (CT] worth 15 marks each, an assignment/s urprise

test/quiz worth 05 marks, and 03 marks for class attendance throughout the semester.
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SCHOOL OF STUNDIES OF ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Established by the Central University Ordinance 20009, No, 3 ol 200%]
SCHEME FOR EXAMINATION (NEP 2020) (Effective from Session 2024-25)

B. TECH. (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING
THIRD YEAR, SIXTH SEMESTER

Emnct Periods Evalum_im:::heme
S. No. e Subject Name | (Marks) Credits
Theory L{T)|P| ClIA | SEA | Total
01. | CHUFTT1 | Mass Transfer-I1 3(0| 0| 40 60 | 100 3
02. | CHUFTT2 | Chemical Reaction Engineering-11 3|0/0| 40 | 60 | 100 3
03. | CHUFTT3 | Process Dynamics and Control 3/1(o0| 40 | 60 100 4
CHUFTK1 | Pracess Equipment Desipn-il '
_EHI.IFTHE Polymer Technology-11 1lolol a0 | 6o
04. Project Engineering Economics and 100 3
CHUFTK3
Management
CHUFTK4 | MOOCS-I HERE - -
CHUFTKS | Petrochemical '1E::]1m:nlugj.r
" EUFTI{E I Waste To Energy 2lolol ao0 | s
. 100 3
CHUFTKT | | Optimization Techniques In Chemical
. Engineering ,
CHUFTKS = MOOCS-II o NS B o 2
06. | CHUFTO1 | MOOCS-111 = | =i - . 100 3
Practical I
01. | CHUFLT1 | Mass Transfer Lab 0 0|3 25 | 25 50 1.5
1 o —
0Z. | CHUFLT2 | Process Dynamics and Control Lab o | Q|3 25 |26 50 1.5
03. | CHUEPV1 | Project 0/o|6|25| 25 50| 20
Total |IEJ 12| 275 | 375 | 650 24
CIA : Continuous Internal Assessment Total Credits : 24 Total Periods / Week
SEA : Semester End Assessment Total Marks : 650 18
The C1A [Theory) will be comprised of twa Class Tests (CT) worth 15 marks each, an assignment,/surprise
test/quiz wmt_!lmﬂ'i marks, and UE marks for class attendance throughout the semester,

R, b g foi by
[;::vé/ V ol %; Pres, Y\%mm

¥ T f2f]



Program Outcomes

r1

Oz

P g

PO9

PO 10

PO 11

PO 12

Enpgineering Knowledge: Anply the knowledge of mathemstics, science, enginsering fundamentals, and an
erpineering specialization Lo the solution of complex engineering proeblems:

Problem analysis: ldentify, Tormulate, review research Hieratore, and analyze complex enpineering
problems reaching substantiated cooclusions using flest principles of mathematics, natural sciences, and
engineering sciences

Design /development of solutions: Design solutions for complex engineering problems and design system
COmMponents or processes that meet the specified needs with appropriate consideration for the public health
and safety, and the cultural, sodetal, and environmental conslderations

Conduct imvestigations of complex problems: Use research-based konwiledge and ressarch methods
including design of experiments, analysis and interpretation of date and synthesis of the information o
provide valid conclusions,

Modern tool usage: Create, seledt, and apply appropriate technlques, resources, and modern engineering
and IT toods including prediction and modelling te complex engineering activities with an understanding of
the limitations,

The enginmeer and society: Apply reasoning informed by the contexneal knowledge to assess societal,
health, safety, legal and cultural issues and the consequent responsibilities relevant to the professional
cnginecring practico

Environment and sustainability: Understand the Impact of the professional engineering solutions in
socictl and envirosmental contexts, and demonstrate the knowlslge of, and  need for sustainable
cleve lopament.

Ethics: Apply cthival principles and commit to professional ethics and responsibilities and norms of the
engingeering practice,

Individual and team work: Function cffectively as an individual, and as a member or leader in diverse
teams, and in multdisciplinary settings.

Communication: Communicate effectively on complex enginecring activities with the enginesring comm
Muclules and with soclety at large, such as, being able to comprehend and write cHective reports and design
documentation, malke efective presentations, and give and peceive dear instructions

Project management and finance: Demonstrate knowledge and understanding of the engineering and

management principles and apply these to one’s own work, as a member and leader in a team, to manage
projects and in multdisciplinasyr environments

Life-long learning: Recognize the need for, and have the prepamation and abilitr to engage in independent
and life-fong learning in the broadest context of technological change

Propram Specific Qutcomoes

P501

502

%@/ [ - S TS

The students of the programime will lave a strong foundation (8 mathematics, basic sclences and chemical
engineering to meet the corrent demands in professional world with cutting-edge research In chemical and
allied enginecring disdplines.

Graduates would be equipped with a working knowledge in professional courses such as prOCess
economics, project engineering. industrial safety and sustainable development to work in the conventional
as well as frontier area of Chemical Engineering which enables themm sultable for chemical industries.

Graduates of chemical engineering will be able to communicate in 2 professional setting, including soft
skills, technical writing, presentation, and management skills making them emplovakble to industries,
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Minutes, BOS Meeting held on 15 July 2024

Minutes of Meeting

A meeting of Board of Studies (BoS) of Department of Chemical Engineering, School of

Studies of Engineering and Technology, Guru Ghasidas Vishwavidyalaya, Bilaspur was

held today (July 15, 2024 in conference hall of UGC - Malaviya Mission Teacher Train ing

Centre, Guru Ghasidas Vishwavidyalaya, for discussion and approval of the scheme and

syllabus of third year (V and VI Semester) as per NEP-2020 guidelines. Following

members were present in the meeting,

1.

e B L

12

13

Dr. Raghwendra Singh Thakur, Chalrman-BoS , Associate Prof. and Head, Dept. of
Chemical Engg.

Prof. [Mrs] A B Soni, External Expert Member-BoS, Professor, Dept. of Chamical Engg,,
NIT Raipur

Er. Arvind Verma, External Industry Expert, Special Invitee-BoS, Senior Manager-
Process, Nu-Vista (NUVOCO Cement], Baloda Bazar (Present online)

Prof. Anil Kumar Chandrakar Member-BoS, Professor, Dept. of Chemical Enge,
Dr. Saurabh Meshram, Member-BoS, Associate Prof, Dept. of Chemical Engg.

Dr. Amit jain, [nvited Member, Associate Prof, Dept. of Chemical Engg.

Dr. Anuradha N, Joshi, Invited Member, Associate Prof, Dept of Chemical Engg
L. Neeraj Chandraker, Invited Member, Assistant Prof, Dept. of Chemical Engg.
Dr. Gautam Prasad Dewangan, Invited Member, Assistant Prof, Dept. of Chemical

Engg

. Mr. Vishnu Prazad Yadav, Invited Member, Assistant Prof, Dept of Chemical Engg.
. Dr Sandeep Dharmadhikart, lnvited Member, Assistant Prof, Dept. of Chemical

Engg.
Dr. Ghoshna [vot, Invited Member, Assistant Prof, Dept. of Chemical Engpg,
Dr. Fankaj Kumar, Imvited Member, Assistant Prof, Dept. of Chemical Engg.

14.Mr, Satyajit Bhattacharjee, lnvited Member, Assistant Prof, Dept. of Chemical

Engg.

Following are resolved in the meoting.

/.

A

The committee discussed the scheme and syilabi of B. Tech Third vear session
2024-25 (V and VI semester) at length and after incorporating the changes, as
identified by the BoS members, the final scheme and syllabi is approved by BoS
members.

New course Polymer Technology-1 and Polymer Technology-11 was introduced
in V and VI Semester, respectively.

Mini Projoct-Il of 2 credits was introduced in V semester in succession of Minl

Project in [V semester,

. One project of 2 credits was also introduced in VI Semester,

Page 1 of 2
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Departmient of Chemical Engingering (MEP-2020) wee [ Session 2024-25

B. Tech. V Semoester
CHUETT1 Heat Transfer [L:3, T:1]

Dhjective

To provide a fundamental understanding of heat transfer by conduction; canvection and
radiation, and heat exchange cquipment used in heat transfer with or without phase change.

Contents

Unit | : Introduction to three modes of heat transler, Derivation of heat balance eguation,
Steady state one-dimensional solution for conduction heat transfer in cartesian, cylindrical
and spherical geometry, Critical insulation thickness, Lumped system approximation and Biot

number, Approximate solution to unsteady conduction heat transfor by the use of Heissler
charts.

mde 11 e Hest transtor by eonvection, Boundary layers, Foreed convection, Natural convection,
imensionless parameters for forced and Free convection heat transter, Correlations for
forced amd Tree convection, Bstimating heat teansier rates in laminar and turbulent Aow
situations using appropriote correfations for free and foreed convection,

Unit 11 : Interaction of radiation with materials, Definitions of radiative properties; Stefan
Bolzmann's law, Black and Gray body radiation, Caleulation of radiation heat transfer
between surfaces using radiative properties, View factors, Radiosity method.

Umit IV : Types of heat exchangers, General design of parallel and counter-current flow,
Mouble pipe heat exchanger, Shell and Tube heat exchanger, Analysis and desipn of heat
exchangers wsing LMTD and e-MTH methods.

Unlt V : Evaparation, Types of evaporators, Single and multiple effect evaporators, Heat
transier from concensing vapours, Heat transfer to boillng liguids. Boiling and Condensation
heat transfer, Pool hoiling curve,

Text Boolis

1. A Heat Transfer Textbook by John H. Lienhard [V aned John H. Lienhard V; Phlogiston
Press, Cambridge, Massachusetts, 1L5.A

<. Unit Operations of Chemical Engineering by W. L, McCabe, |, €. Smith and P, Harriot:
Melira-Hill Ing

. Provess Heat Transter by DG Kern: MeGirw-Hill International ook Company.

Reference Bools

1. Fundamentals of Momentum, Heat, and Mass Transfer by |. R, Welty, C. E. Wicks, R E
Wilson and G. L. Rorrer; John Wiley & Sons.

2. Principles of Heat Transfer by Frank Kreith, Raj M. Manglik and Mark 5. Bohn: Global
Engineering, Cengage Learning, Stamford, USA

4. Fundamentals of Heat and Mass Transfer by Frank P, Incropera, David P. Dewitt,
Theodore L. Bergman, Adeienine 5. Lavine; John Wiley & Sons

. Heat Teanster-A Practical Approach by Yunus A, Cenpel; MeGrawe-Hill Inc.
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Department of Chemical Engineering

Course Outcome

Students would be able to

[NEP-Z020)

woe L Session 2024-25

s Evaluate the steady state and unsteady state heat transfer by contduction.

2.
2
transfer by radiation.
4,
evaluate the area of the heat exchangers.
=13

CO-PO Mapping

Calculate heat transfer rate for forced and natural convection.
Understand the mechanism of radiation heat transfer and determine the rate of heat

Analyse the phase change heat transfer equipment operations,

Understand the basic design of double pipe and shell and tube heat exchanger and
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Department of Chemical Engineering (NEF-2020] w.el Session 2024-25

B. Tech. V Semester
CHUETT2 Mass Transfer - [ [L:3, T:1]

Objective
To pravide the understanding of mass transfer operations and impart the understanding of
separation processes such as diffusion, distillation and absorption.

Contents

Unit 1 : Constitutive lnws of dilffusion, Molecular diffusion in gases and liguids, Diffusion
velocities, Convective mass transter, Interphase mass transfer and mass transfer coefficients,
Theories of mass transfer, Correlations for the convective mass transfer coefficient,

Unit 11 : Vapor-liquid egquilibria, Volatility, Enthalpy-concentration diagrams, Solubility of
gases, Principles of Equilibrium stage operation, Determination of number of ideal stages for
two-component systems by graphical and absorption factor methods.

Uit 101 2 Flash distillation, Differential distillation, Steam distillation, Contlouous distillation

with rectification, Heflux rativ, Minimum reflux ratio, Caledlation of number of plates -
McCabe Thidle method, Lewis sorel method.

Unit 1V : Fenske equation, Cptimum reflux ratio, Analysis of fractionating column by enthalpy
concentration diagram method, Plate efficiencies, Azeotropic distillation, Extractive
distillation

Unit V : Design of packed towers, Principles of absorption, Rate of absorption, HTU method.

Text Books

. Unit Oiperations of Chemical Engineering by W. L. McCabe, | G Smith and P. Harrdat:
Mot Hill Education,

2. Principles of Mass Transfer and Separation Processes by B K Dutta; PHI Learning Pvt.
L.

J.  Mass Transfer Operations by R. E, Treybal; McGraw-Hill Education,
4. Transport Processes and Unit Operations by C. |. Geankoplis; PHI Learning Pwt, Ltd.

Reference Books

1. Diffusion - Mass Transfer in Fluid Systems by E. L. Cussler; Cambridge University Press.

2 Principles of Unit Operations by A, 5, Foust, L. A Wenzel, CW. Clump, L. Maus and L. B.
Andersen; Johe Wiley & Sons.

Course Oulcome

Students would be ahle to

1, Describe the basic theories and mechanism of diffusion and convective mass transfer.

2. Identify the concepts of phase equilibrium in mass transfer as well as equilibrium stage
aperations.

3. Understand binary separation principles of distitlation and classify various distillatdon
operations.

4. Design plate column for distillation operation,

Understand binary separation principles of absarption operation and |:lr_=s|gn pache-d
column for adsorption operation.
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Department of Chemical Engineering [NEP-2020) w,i T Session 2024-25
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Department of Clhiemical Engineering [NEP-2020) wols [ Session 2024-25

B. Tech. V Semester

CHUETT3 Chemical Reaction Engineering - | [L:3, T:0]
Obfjective

To impart the knowledge of the kinetics and thermodynamics of single and multiple reaction
and the effect of temperature and pressure on reaction systems.

Contents

Unit 1 : Kinetics and thermodynamics of chemical reactions, Kinetics of hemogenous
reactiong, Rate theories, Analysis of rate eguations,

Unit Il ; [nterpretation of batch reactor data, Irreversible reactions, Total pressure method of
kinetic studies, Analvsis of complex rate equations, Complex reactions, Chain reactions,
Variable velume reactions, Rate constants and equilibrium.

Unit 11T : Ideal batch reactors, Steady state mixed flow reactor, Steady state plug flow reactar,
Size comparison of single reactors, Multiple-reactor system.

Unit IV : Introduction to multiple renction, Qualitative treatment of product distribution and
reactor sige for parallel reactions, Heversibie st order reactions in series,

Unit V : Temperature and pressure elfects on single reaction, General graphical design
procedure, Optimum temperature progression, Heat effects on adiabatic and non-adiabatic
operations

Text Books
1. Chemical Reaction Engineering by 0. Levenspiel; John Wiley & Sons.
2. Elements of Chemical Reaction Engineering by H. S, Fogler, PHI Learning Pvt, Led.

Reference Bools
I. Reaction Kinetics for Chemical Engineers by 5. M, Walas: Butterworths Publishers.
2. Chemical and Catalytic Reaction Engineering by . J. Carberry; Dover Publications.

3. Chemical Reactor Analysis and Design by G. F. Froment, K, B. Bischoff and [, D. Wilde;
John Wiley & Sons.

Course Qutcome

Students would be able to

1. Develop rate of reaction for homogeneoas reactions,

Interpret batch reactor data and analyse rate equations.
Design ideal reactors For single reactions.

Describe different aspects of design for multiple reactions,
Explain the effect of temperature and pressure on reaction rate,
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Department of Chemical Engineering

(NEP-2020)

w.e.f. Session 2024-25
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Department of Chemical Engineering [NEP-Z0Z0) w.e.f. Session 2024-25

B. Tech. V Semester
CHUETHK1 Petroleum Refinery Engineering [L:3, T:0]

Objective

To impart knowledge of petroleum refining, hydrocarbon processing and  derived
petrochemicals.

Contents

Unit 1 * Formation al |1-I,'l|"|1||!|:]|11 crude, Origin & occwrrence composition, Classification &
physical propertics ol petrelesm crude, Conversion of organic matter into petroleum crude,
Different sources ol petroleum of, Refining of crude ail, Type of refineries, Planning for
operation of oll refinery.

Unit 11 : Physical and physico-chemical praperties, Testing methods of Petroleum products as
per APl / ASTM [ BIS specifications.

Unit 111 : Treatment of crude, Atmospheric and vacuum distillation of crude, Distilation &
equilibrium, Degree of separation, Type of trays of distillation column & its efficiencies, Types
of distillation in petreleum industrics,

Unit 1V : Cracking, Type of cracking, Thermal cracking reaction, Dubbs process & tube still
process of thermal cracking, Vis-breaking Delaved coking & fuidized coking, Catalytic
cracking, Fixed & moving bed catolytic cracking Thermal reforming Catalytic reforming
processes,

Unit V ; Chemical treatment of petroleum products, Caustic soda treatment, Treatment with
H:50; & Ha Mercaptan removal & oxidation process, Sulpbur removal from petroleam

products, Doctor’s treatment, Hydre de-sulphurization, Dewaxing and refining of lubricating
oils.

Text Books
1. Madern Petroleom Refining, Processes hy B, K. Bhaskara Rao: Oxford & 1BH Publishing.

2.  Petroleum Refining : Technology and Economics by | H. Gary and G. E. Handwarlk;
Marcel Dekker, Ine.

Reference Books

1. Petroleum Refinery Engineering by W. L. Nelson; MeGraw-=-Hill Education

2. Petroleum Refining and Petrochemicals by N. K. Sinha; Umesh Publications.

3. Petroleum Refining Technology by 1. D, Mall; CBS Publishers & Distributors Pyvt. Led.
4

Chemistry of Petrochemical Processes by 5. Matar and L. F. Hatch; Gulf Professional
Publishing,

2 Handbook of Petrochemicals Production Processes by R A. Meyers; McGraw-Hill
Education.

S e

i |
b W B
N W@# é?,,é W

o



Department of Chemical Engineering (NEP-2020) wolLl Session 2024-25

Course Qutcome
Students would be able to

1. Explain the origin, formation, classification, physical properties, different sources and
refining of crude nil.

2. Gain knowledpe of properties of various petroleum products and their testing methods.

3 Understamd crude oll processing ke treatment and relining by atmospheric and
vacuum distillation,

4. Explain about the thermal cracking, eatalytic eracking, and catalytic reforming processes
of petroleum refinery in detail,

5 Apply knowledge of refinery treatment processes for sulphur removal from petraleum
products, dewaxing, refining of lubricant and some other like caustic soda treatment.
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Department of Chemical Engincering [MEP-2020) woi L Session 2024-25

IB. Tech, V Semester

CHUETKZ Organic Chemical Technology [L:3, T:0]
Qhjective

To apply fundamentals of unit eperations and unit processes in various organic process
industries such as oil, soap, polymer, and cellulose.

Contents

Unit 1 : Oils & Fats : Status and scope, Major oils seeds production in India, Solvent extraction,
Energy & solvent requirements, Mineral, seeds and other oil bearing materials, Hydrogenation
af nils, Corrosion prahlems, Materials of construction,

Unit Il : Soaps & Detergents : Raw materials, Manufacture of detergents, Active detergent
matter, Biodegradability, Fat splitting, Purification of fatty acids, Seap manufacture, Total fatty
matters [ TEM), Glycerin manufacturing, Materials of construction.

Unit I1f ; Sugar : Cane production & varicties, Manufacturing equipment & technalogy, Cane
sugar refining, Bagasse utilization, Energy reguirements and conservation, Environmental
considerations, Khandsari technology, Starch production from maize, Molasses based
industries, Ethanol Manufacturing by fermentation, Materials ol construction,

Unit IV : Polymers : States and scope, Applications, Classification of polymers, Degree and
modes of polymerization, Molecular weight, and its  distribution, Selected industrial
polymerization including plastics, Synthetic rubher, and polymeric foams, Synthetic fibers,
Elastomers, Manufacturing process, Scope and applications.

Unit ¥ : Regenerated Cellulose : Growth of industry, Raw materials, Pre-treatment, Pulping,
Manufacturing of paper, Recovery of chemicals, Environmental considerations, Viscose rayon,
Varnishes and Paints : Scope and applications, Types of coatings, General manufacturing
procedure, Environmental considerations.

Text Books
1. Shreve's Chemical Process Industries by G, T, Austin; Tata McGraw-HIll Publications.

2. Dryden's Qutlines of Chemtcal Technology- For the 21# Century by M. G. Rao and M.
Sirtig East-West Press.

Reference Books
1. Handbook of 0l & Colour; 0§ & Colour Chemists” Association.

2. Chemical Process Technology by |. A. Moulijn, M. Makkee and A. E. van Diepen; John
Wiley & Sons.

3. Unit Processes in Organic Synthesis by PoH. Groggins; Tata MoGraw:Hill Publicatlons.
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Departmenl of Chemical Enpineering [(MEP-20AD) wois [ Session 2024-25

Caurse Qutcome

Students would be able to

1.  Describe the processes involved in il and fat production.

2. Explain the manufacturing process with flow sheets of Soap and Detergent industries.

3. Analyze important process parameters such as raw materials, Mol, and major
engineering problems associated with sugar crystal and ethanol produetion.

4,  Describe the raw materials, involved reactions, and manufacturing process of different
types of polymers.

5.  Explain the important process parameters such as raw materials, MOC, process
description, and major engineering problems of pulp and paper industry and paint and
varnish [ndustry.
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Department of Chemical Engineering (NEP-2020) w.e.l. Session 2024-25

B. Tech. V Semester

CHUETK3 Fuel Combustion Energy Technology |L:3, T:0]

Dhjective

To understand the basics of various types of solid, liquid and gaseous tuels, basic principles of
thelr combustion processes, its applisnces, the fundamentals of the applied sciences dealing
with various types of conventional and non-conventional energy resources,

Contents

Unit 1: Solid Fuel : Origin, Composition, Classification, Properties & characterization of coal,
Coal washing & storage, Carhanization, Brigquetting, Gasification.

Liquid Fuel : Ovigin, Composition and classification, Properties & characterization of liquid
fucls from petrolenm,

Gaseous Fuel : Classification of gaseous fuel, Natural gas, LPG, Refinery gas, Producer gas,
Water gas.

Unit 11 : Combustion Process and Calculations : General Principles of combustion, Flame,
Draught, Limits of inflammability, Tvpes of combustion Process like surface, submerged,
pulsating. stow combustion, Fundamentals of various combustion calculations with numerical
exdmples.

Unit 1V : Energy Conservation and DBlomass energy: Energy consumption pattern in
various sectors, Various ways of encrgy conservation in various process industries, Energy
efficient converston devices, General principles with applications and technology of Biomass
ENergy

Unit V : Non - Conventional Energy Technologies : General principles with applications and
technology of Geothermal energy, Wind energy. Nuclear energy, Hydal energy, Tidal energy,
Ocean energy.

Text Books

1. Elements of Fuel Combustion & Energy Engineering by &5 N, Saha; Dhanpat Rai
Publishing Campany

Z Fuels and Combustion by 5, Sarlae; Universities Pross,

Reference Books
1.  Elements of Fuel & Combustion Technology by O, P. Gupta; Khanna Publishing.

2.  Fundamentals of Thermal Radiation for Energy Utilization in Fuel Combustion by 5.
Shan, . Zhou and ¥. Zhang: Zhejiang Univerzsity Press, Springer.
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Department of Chemical Engineering (NEP-20220) weoinl Session 2024-25

Course Outcome
Students would be able to
1.  Analyze solid liquid and gaseous fuels and their characterization.

2. Compute fuel combustion calculation In Industries with recommendation of better
cambuzstion processes in relation to better efficiency and pollution control technologies.

3.  Stedy and recomment suitable combustion devices and emerging technology.
4,  Analyze how to prevent energy losses in industry.

5  Study and recommend the alternative source of energies including renewable energies
im wiew of energy conservation to utilize them efficiently.
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Department of Chemical Engineering (NEP-Z020) woe Il Session 2024-25

B. Tech. V Semester
CHUETK4 Process Equipment Design - 1 [L:3, T:0]

Objective
To understind the mechanical anid process design methods for various process vessels, head
and shells used in process-or chemical industries

Contents

Introduction : Concept of design pressure, Design temperature and allowable stress,
Different types of welding joints, Joint efficiency.

Design of Pressure Vessel : Design of shell and head subjected to internal and external
pressure, Design of various heads like flat plates, Danged, dished, hemispherical, ellipsoidal
and conical, Shell design for external pressure with & without stiffening rings, Tall vessels

Design of Reaction Vessel : Design of jacketed and non-jacketed pressure vessel.

Design of Storage Tank and Various Supports : Types of storage tanks and their capacity,
Design of various types of roofs, Leg support, Skirt support, Saddle support.

Text Books

1. Intreduction to Chemical Equipment Design ; Mechanical Aspects by B. C. Bhattacharya;
CAS Publishers & Distributors Pyt. Ltd.

2. Process Equipment Design by Lo E Brownell and EH. Young; John Wiley & Sons.

3. Process Eguipment Design by M.V Joshi and V. V. Mahajani; MacMillan India Led.

4,  Chemical Engineering hy | M. Coulson and |. F. Richardson, Vol.-I; MacMillan, New York.
5. Process Equipment Design Volume 1 by 5, D, Dawande; Dennet & Co.

Reference Books

1.  Perry's Chemical Engineers’ Handbook by D, W. Green and R. H. Perry. McGraw
Hill Publication,

. 15 Cineles.

Course Outcome

Students would be able to

1.  Understand the basics of pressure vessel design,

2. Design the shell and head of pressure vessel.

3.  Design the reaction vessel, storage vessels and thelr supports.
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Department of Chemical Engineering [NEP-2020) whel Session 2024-25

BE. Tech. V Semester
CHUETKS Polymer Technology - 1 [L:3, T:0]

Objective

Identification, characterization and synthesis techniques of different polymer along with
understanding their thermadynamics, thermal transitions and environmental effects.

Contents
Unit 1 : Introduction, Classification of polymer, Polymer structure, Molecular weight
distribution, Molecular weight averages of polymer.

Unit [I : Synthesis of polymers, Polymerization techniques, Polymer reactivity, Preparation of
polymer derivatives.

Unit I11 : Thermodynamics of polymer solution, Flory Huggins theory, Modified Flory Huggins
theory, Molecular weight measurement,

Unit IV ; Amaorphous state, Glass transition temperature, Crystalline state, Crystalline melting
temperature, Thermal transitions and related property change.

Unit V : Effect of polymer on environment, Polymer degradation and stability.

Text Books
1. Polymer Science & Technology by |. R. Fried; PHI Learning Pvt. Ltd.

2. Dutlines of Polymer Technology : Manufacture of Polymers by R. Sinha; PHI Learning
Pt Led.

Reference Books
1, Polymer Science by V.R. Gowariker, New age International Ltd.

Course Outcome
Students would be able to

1,  Characterize different polymer types and be aware of the need for polymers In broader
areas of [ife,

2. Understand different polymer synthesis technigues and related health and eultural
izsues while maintaining engineering ethics and responsihilities.

3. Acquire knowledge about thermodynamic principles of polymers and be able to
communicate through presentations on specific problems related to engineering
Ccommunity,

4,  Develop understanding of the involved thermal transitions in polymers while
maintaining engineering ethics and responsibility.

5. Acknowledge about environmental concerns related to polymers, their sustainability
and ethical issues.
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B. Tech. V Semester
CHUELT1 Heat Transfer Lab [P:3]

Objective

To provide the knowledge of working of heat transfer equipment and the application of heat
transfer correlations.

Contents

1.  Determination of dirt factor of a parallel and counter Aow double pipe heat exchanger.
2 Determination of dirt factor of a shell and tube heat exchanger

3. Study ofthermal conductivity of a metal bat.
4

Calculation and comparison of heat transfer coefficient for drop-wise and film-wise
condensation.

L

Measurement of heat transfer through compaosite wall.
B, Measurement ol emissivity of a glven test plate.
7. Study of unsteady state heat transfer,

Course Qutcome
Students would be able to

1.  Handle the heat transfer equipment and calculate the heat transfer coefficients and dirt
factor,

2, Apply the heat transfer correlations for calculating the heat transfer rate.
3. Analyze the heat transfer by different modes of heat transfer.
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B. Tech. V Semester

CHUELTZ Chemical Reaction Engineering Lab [P:3]

Dbjective

To impart knowledge on kinetics and design of reactors.

Contents

1. Study the saponification reactlon in a batch reactor,

2,  Kinetics ina batch reactor for equimolar feed.

3,  Kinetics ina batch reactor for non-eguimolar feed.

4.  Find activation energy for a chemical reaction using batch reactor,

5. HKinetics studies in a PFR.

6 Kinetics studies in a CS5TR.

7.  Study of temperature dependeénce and concentration dependency of reaction rate in a
PER.

8 RTDstudyina PFR.

9. RTDstudyina CSTR.

10, Comparative study of batch reactor, CSTR and PFR in terms of conversion.

Cowrse Outcome
Students would be able to

1. Getasound working knowledge of différent types of reactors.
2.  Understand the kinetics of different reactions in various reactors,
3.  Usethe batch reactor data te determine the order of reactions.
4. Usethe relevant parameters for the design of reactors based on conversion,
5 To understand the RTD In various reactors to find the best reactor for various

applications
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B. Tech. VI Semester
CHUFTT1

Objective
To provide basic knowledge of mass transfer operations and understand the mass transfer in
LLE, leaching, drying, crystallization, adsorption and humidification operation.

Mass Transfer - 11 [L:3, T:0]

Contents

Unit | : Humidification operations, Humidity chart and its use in measurement of humidity,
Calculations of humidification operations, Adiabatic humidification, Design of cooling towers.

Unit 11 : Leaching, Equipment, Principles of leaching, Calculation of number of ideal stages,
stage efficiency.

Unit Il : Liquid- Liquid Extraction, Principles of extraction, Panchon-Savorit method,
Counter-current extraction using reflux, Application of McCabe method.

Unit IV : Crystallization, Yield of crystals, Heat effects In crystallization process,
Supersaturation, Nucleation and crystal growth, Applications.

Unit V : Principles of drying, Mechanism and theory of drying, Calculation of drying time.

Text Books
1. Principles of Mass Transfer and Separation Processes by B, K. Dutta; PHI Learniag Pyt
Lrd

2. Maszs Transfer Operations by R. E, Treybal; McGraw Hill Education.
3. Transport Processes and Unit Operations by C. |. Geankoplis: PHI Learning Put. Lid.

Reference Books

1. Principles of Unit Operations by A. 8. Foust, L. A, Wenzel, & W. Clump, L. Maus and L. B,
Andersen; Jolin Wiley & Sons.

Course Qutcome
Students would be able to
1. Understand the humidification operation and cooling tower design,

4,  ESolve the problems related to leaching and have acquaintance with the leaching
equipment.

3. Explain the basics of extraction, and solve related problems,
+ Demonstrate the principle ol crystallization and calculations.
5  [Identify the basics mechanisms of drying and deying time.
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B. Tech. VI Semester
CHUFTTZ2 Chemical Reaction Engineering - 11 [L:3, T:0]

Objective

To impart fundamental knowledge of non-ideal flow pattern, age distribution, fluid-particle
reaction, fluid-fluid reaction behaviour and basics of catalyst and their method of synthesis.

Contents

Unit I : Basics of non-ideal Tow, Age distribution of fluid, RTD, Conversion in non-ideal Aow
reactors, Models for non-ideal Aow, Chemical reaction and dispersion, Tank in series.

Unit 11 : Mixing of Auids, Self-mixing of single fluid, Degree of segregation, Early and late
mixing, Mixing of twao miscible fluids.

Unit 111 : Fluid particle reactions, Unreacted core model, Diffusion through gas film, Ash layer
control, Chemical reaction control, Shrinking core model for ¢pherical particles and their rate
controlling steps

Unit. IV : Fluid-fluid reactions, Kinetic study of various. regimes llke mass transfer and

reaction, Film conversion parameter, Application of reactive and extractive system.

Unit V : Catalysis, Properties of catalysts including homogeneous and heterogeneous

catalvsts, Preparation of catalyst, Adsorption on solid surface. Steps in catalytic reactions
synthesizing.

Text Books

1
2
3.

Elements of Chemical Reaction Engineering by H. 5. Fogler; PHI Learning Pyvt. Ltd.
Principles of Reaction Engineering by 5.0. Dawande; Central Techno Publications.

Chemical Reaction Engineering by 0. Levenspiel; John Wiley & Sans.

Reference Books

L
2.

Chemical Engineering Kinetics by |. M. Smith; McGraw Hill Education.

Chemical Engineering by |, M. Coulson and [, F. Richardson, Vol.-4; MacMillan, New Yark.

Course Outcome

Students would he able to

Understand the fundamental of non-ideal flaw pattern and RTD.

L.

2. Learn the fundamentals of mixing of Nuids.

3. Understand the various models used in fluid particle system.

4.  Understand the kinetics of Auid-fluid particle system.

5. Learn the fundamental of catalyst synthesis and their applications,
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B. Tech. VI Semester
CHUFTTZ Process Dynamics and Control [L:3, T:1]
Objective

To provide a comprehensive understanding of process control principles, techniques, and
applications in chemical engineering.

Contents

Unit I : Laplace transform technique vsed to convert functions. facilitating the analysis and
desipn of control svstems,

Unit Il : Linear open loop system, The first and second order systems and their transient
respanse Interacting and non-interacting systems, Linearization, Transportation lag,

Unit 11 : Linear closed loop system-control system, block diagram, closed loop transfer
function, Controllers, Transient response of closed loop systems.

Unit IV ; Pneumatic controller mechanism, baffle nozzle, proportional controller mechanism,
Proportional integral control, Proportional derivative control value. PID control, Final control
element, Control valve, Feed forward control, Controller tuning.

Unit ¥ : Stability concept, Routh stability criterion, Nyquists stability criterion, Reot locus
technique, introduction to frequency response, Bode diagram, Bode stability criterion, Gain
and phase margins, Fuzzy Logic Control.

Text Books
1.  Process Systems Analysis and Control by D. R, Coughanowr and 5. E. LeBlanc; McGraw-
Hill Education,

2. Chemical Process Contral: An Introduction to Theery and Practice by G. Stephanopoulos
Fearson Education.

Reference Books

1. Process Dynamics and Control by B, E. Seborg T.F, Edgar, D. A; Mellichamp and F. J.
Dayle Il; John Wiley & Sons,

Course Outcome

Students would be able to

1. Demonstrate an understanding of the importance of process control in chemical plants
and different control systems.

2. Apply Laplace transformations and transfer functions to analyze simple systems,
including linearization and response of systems with dead time.

3. Apalyze and evaluate the response of linear open loop and closed loop systems,
including stability and transient response.

4. Utilize root locus and stability criteria to determine system stability and transient
response characteristics.

5. Design and tune control systems using frequency response techniques, and understand
the basics of advanced controllers and artificial intelligence.
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CHUFTK1

Objective

Frocess Equipment Design - 11

(NEP-2020)

B. Tech. VI Semester

woe.l, Session 2024-25

[L:3, T:0]

To understand the Chemical Engineering Principles applicable to design heat transfer
equipment with the help of standard codes.

Contents

Design of Heat Transfer Equipments : Double 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:
Hand book ot Chemical Engineering | H. Perry

e
b
b
e

Tubular Heat Exchange Manufacture Association Manual

Process Heat Transfer by 1.0, Kern
151 Codes.

Candidates have to bring their own copies of the above hools and they will be not supplied by
the vishwavidyalaya or the examination centre.

Process Heat Transter by D, Q. Kern; McGraw-Hill International Book Company.

Heat Transmission by W. H. McAdams: McGraw-Hill Inc.
Unit Operations of Chemical Engineering by W. L. McCabe, |. C. Smith and P, Harriot;

Chemical Engineering by |. M, Coulson and |. F. Richardson, Vol.-1: MacMillan, New York.

Calculate pressure drop and heat transfer surface for shell and tube heat exchanper.

Text Books
1
Reference Bools
1.
2.
MeGraw-Hill Inc.
3.
Course Qutcome
Students would be able to
1. Design double pipe heat exchanger.
2.
3.

Design condensers and calculate the area, economy and capacity of evaporators.
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B. Tech. VI Semester

CHUFTKZ Polymer Technology - 11 [L:3, T:0]

Ohjective

To comprehend the viscoelasticity of polymer materials and understand the different pelymer

types along with basic manufacturing steps of a polymer and a brief introduction to naturally
acourring palymers

Contents

Unit [ : Viscoelasticity, mechanical models of viscoelastic behaviour, viscoelastic properties of
polymer solutions and melts, rubber elasticity.

Unit 1T : Additives, plasticizers, Fillers and reinforcements, pelymer blends, block co-
polymers, polymer composites.

Unit 111 : Engineering thermoplastics, Polyolefins, Vinyl polymers, Polyamides, Polysulphone,
Polycarbonates, Fluoropolymers, epoxies.

Unit IV : Polymer Processing & its Manufacturing: Basic processing operations, Extrusion,
Modeling Calendering, Coating, Injection moulding Compression moulding, Transfer
moulding, Blow moulding, Die casting. Rotation casting. Film casting,

Unit V : Naturally occurring polymers and biopolymers, cellulose and its derivatives. non-
cellulosic.

Text Books
1.  Polymer Science & Technology by |. R Fried; PHI Learning Pyt Ltd.

2. Dutlines of Polymer Technology : Manufacture of Polymers by R Sinha: PHI Learning
Pyt Ltd.

Reference Boaolos

1. Palymer Science by V. B Gowariker, N. V. Viswanathan and |. Sreedhar; New age
International Publishers.

Course OQutcome

Students would be able to

1. Comprehend viscoelasticity in polymer and analyse related problems.

2. Acquire knowledge of additives, plasticizers and such polymer related products and
apply the same for addressing societal responsibilities.

3. Developa detailed understanding of different industrial polymers while accessing safety
and environment sustainability,

4. Develop an understanding towards the production line for polymer and be ahble to

communicate the engineering community via proper reports, presentations on the
manufacturing process.

5  Acknowledge about knowledge on biopolymers and be able to apply the same on
societal concerns and sustainability.
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B. Tech. V1 Semester

CHUFTK3 Project Engineering Economics and Management [L:3, T:0]
Dbfective

This course is required for the future professional career for engineering related industrial
economics and management,

Contents

Unit 1 : Concept of project and preject management, Characteristics of project, Introduction to
project engineering, Role of a project leader, General design considerations, Plant layout and
site selection, Flow diagram, Concept of scale-up, Concepts of techno-economic feasibility
report

Unit II : Technical analysis, Financial analysis, Significance of financial analysis, Elementary
knowledge of book of accounts- [ournal, Ledger, Balance sheet, Profit and loss aceount. Cost
estimation, Cash flow investment, Production cost, Capital investment, Cost indices,
Production and overhead cost.

Unit Il : Meaning and importance of project finance, Means of finance and sources of project
in India, Financial institution structure and financial assistance, Norms of Anance and term
loan procedure, Concept of value engineering, its Function, aims and procedure.

Unit IV : Importance and kinds of capital expenditure, Depreciation and its calculation
methods, Methads of caleulating profitability, Alternative investments, Break Even analysis.

Unit V : Introduction of project network, Network scheduling, Critical Path Method, Program
Evaluation & Review Technigue, Gantt chart.
Text Books

1. Plant Design & Heonomics for Chemical Enginesrs by M. 5. Peters, K. D, Timmerhaus and
K. E. West: MeGraw-Hill Book Company Iac.

4. Projects: Planning, Analysis, Selection, Financing Implementation and Review by
Prasanna Chandra; McGraw-Hill Book Company Inc,

3. Product and Process Design Principles - Synthesis, Analysis, and Evaluation by W. D.
Seider, | D, Seader, [ R. Lewin and 5. Widagdo; John Wiley & Sons.

Reference Books

1 Project Engineering of Process Plants by H, F. Rase and M. H. Barrow; John Wiley &
Sons,

2. Pilot Plants, Models and Scale-up Methods in Chemical Engineering by R, E. |ohnstone
and M. W, Thring; MclGraw-Hill Book Company Inc,

Course Quicome

Students would be able to

1.  Selectasite for the project from given alternatives.

Calculate working capital requirement for a given project.

Determine total project cost including cost of the equipments used in a plant.
Determineg the depreciation and break-even point,

R o

Understand the various milestones related to project concept to commissioning.
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B. Tech. VI Semester

CHUFTKS Petrochemical Technology [L:3, T:0]

Dbjective

To impart knowledge of petroleum refining, hydrocarbon processing, and derived
petrochemicals.

Contents

Unit I : Survey of Petrochemical Industries ; Petrochemical industries in India, Plastic and
synthetic fiber industries, Product of petroleum industries, Feed stocks for petrochemical
production, Purification and separation of feed stocks.

Unit 11 : C1 and C2 Hydrocarbons : Chemicals from methane, ethang, ethylene and acetylene,
Synthesis gas as a [eed stock for chemical industries, Naphtha cracking and reforming,
Hydrogen from reforming of hydrocarbons.

Unit Il : Chemicals from C3, C4 and Higher Fractions : Carbon compound,
Dehydrogenation of hydrocarbon and higher paraffins, Greases and lubricants, Polymers and

their properties, Polymers from olefins: polyethylene (HDPE, LDPE], Polypropylene, Vinyl
polymers.

Unit IV : Aromatic Hydrocarbens : Praduction of BTX, Benzene derivatives, Products from

toluene, Oxidation products of toluene, Synthetic fibers and their production, Synthetic rubber
and its production.

Unit V¥ : Plastics : Classifications of plastics, Different types of resin and their production, ABS
piastics, Poly carbonates [PC), Poly urethanes, Polyimides, Polystyrene, Synthetic detergents
and their production.

Text Books
L. ATextbook on Petrochemicals by B. K. Bhaskararaop: Khanna Publishers.

2. Chemistry of Petrochemical Processes by S Matar and L. F. Hatch: Gulf Professional
Publishing.

3. Petroleum Refining and Petrochemicals by N. K Sinha; Umesh Publications.
Reference Books

1. Modern Petroleum Technology by G. D, Hobson and W. Pohl; Applied Science Poblishers.
£, Handbook of Petrochemicals Production Processes by R A Meyers; McGraw-Hill
Education.

Cotrese (hateome
Students would be ahle to

1. Abrief overview of the petrochemical industries like plastic, polymer, synthetic fibres in
India.

Knewledge of chemical synthesis from C1 and C2 hydrocarbons.

3. Understanding of dehydrogenation of hydrocarbons (C3, C4, and higher hydrocarbons)
for chemical production.

el

-

A detailed understanding on BTX production from various hydrocarhons,
Knewledge of plastic and resin manufacturing with their classifications.
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B. Tech. VI Semester
CHUFTK®G Waste to Energy [L:3, T:0)

Objective
Students will learn the types of waste, its characterization technigues, and conversion process
from waste to energy.

Contents

Unit I : Introduction to energy from waste, Characterization and classification of wastes,
Availability of agro based, forest, industrial, municipal selid waste in India vis-a-vis world.

Unit I1 : Proximate & ultimale analyses waste, Heating value determination of salid liquid and
gaseous fuels, and Combustion calculations.

Unit II1 : Incineration, Pyrolysis, Gasification, Hydrogen production, Storage and utilization,
Anaerobic digestion, Composting, Gas generation and collection in landfills.

Unit IV : Industrial liquid effluents and their energy potential, Anaerobic reactor
configuration for fuel gas production, Separation of methane and compression.
Biodiesel: Biodiesel production from waste /discarded oils, Characterization of biodiesel.

Unit V : Densification of agro and forest wastes, technological options, combustion
characteristics of densified fuels, usage in boilers, brick kilns and lime kilns.

Text Books
1. Blomass Conversion and Technology by C. ¥. WereKo-Brobby and E. B. Hagan; |ohn
Wiley & Sons.

2. Food, Feed and Fuel from Biomass by 1. 5. Chahal; IBH Publishing Company.

Reference Books
1. Nenconventional Energy by A V. Desai: New Age Publishers.

2. Biogas Technology - A Practical Hand Beok by K € Khandelwal and $. 5. Mahdi: Tata
MeGraw-Mill Publishing Co,

Course Qutcome

Students would be able to

L Classify the waste for fuel and identify the devices for conversion of waste to energy.
z Characterize the waste,

3. Implement the Pyrolysis and gasification technigues for waste.

4. Apply bio-chemical conversion process,

5 Produced densified fuel for combustion,
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B. Tech. VI Semester
CHUFTK? Optimization Techniques in Chemical Engineering [L:3, T:0]

Ohfective

To make the student understand the fundamentals of optimization methods, formulate the
optimization problem with and without constraint, identify and apply the optimization
technigques and software tools for solving optimization problems.

Contents

Unit 1 : Introduction : Introduction to systems analysis and modelling, Formulation of
various process optimization problems and their classification, Basic concepts of
optimization-cenvex and concave functions, Necessary and sufficient conditions for stationary
points, Differential method for solving one and two varlable problems with and without
canstraints, Lagrangian multiplier method, Karush-Kuhn-Tucker [KKT) conditions.

Unit Il : Linear Programming : Formulation of linear programming problem, Graphical
methaod. Single phase simplex method, Two phase simplex method, Duality. Solution of linear
programming problem wsing MS Excel.

Unit 11 : Optimization of One-Dimensional Functions :  Sequential search methods -
Golden section method, Dichotomous search method, Interval halving method, Fibonacci

method: Newton-Raphson method, (Juasi-newton's method, Secant method, Root finding
using optimization technigues.

Unit IV : Geometric Programming : Posynomial function, Optimization problem with degree
of difficulty equal to zero and one, with and without ¢onstraints.

Unit V : Non-Traditional Optimization Problem and Software Toaols : Introduction to
dynamic programming as applied to discrete multistage prohlems.
Non-Traditional Optimization Techniques : Genetic algorithm, Simulated annealing. M3

Excel sottware for solving linear and non-linear optimization problems with and without
constraints, MATLAB for eptimization.

Text Books
1. Englneering Optimization : Theory and Practice by 5. 5. Rao; John Wiley & Sons.

2.  Problems in Operations Research : Principles and Solutions by P. P. Gupta and D. 5. Hira:
5. Chand and Company L,

3. Optimization of Chemical Processes by T, F. Edgar, D. M. Himmelblau and L. 5. Lasdon;
MeGraw-Hill Publishing Company.

Reference Bools

L. Optimization for Engineering Design by K. Deb; PHI Learning Pvt. Ltd,

L. Engineering Optimization : Methods and Applications by A. Ravindran, K. M. Ragsdell
and G. V, Reklaitis; John Wiley & Sons,
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Course Qutcome
Students would he able to

(NEP-2020)

w.c.f. Session 2024-25

1. Understand the basic concepts of optimization.
s Analyse and formulate the optimization problems.
3. ldentify various types of optimization problem.
4. Apply linear/non-linear programming techniques to solve optimization problems with
and without constraint.
5  Apply non-traditional optimization techniques and make use of software tools for
problem solving
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B. Tech. VI Semester
CHUFLT1 Mass Transfer Lab [P:3]

Objective

To provide the knowledge of working of mass transfer eguipment's and the application of
mass transfer operations.

Contents

Determination of diffusion coeflicient of organic vapour in air.
Determination of the vapour liguid equilibrium (VLE).

Study of the characteristics of steam distillation.

Tao Verify Rayleigh equation for distillation.

Determination of absorption af C0, in a pacled column.

Study of the solid-liquid extraction method,

Study of the liquid-liquid extraction method.

Study of the aperation of a fluldized bed dryer.

S~ e - G L - R

Ta plot the drying rate curve of the given material,

._.
=

Petermination of vield of crystal.

Course Qutcome

Students would be able to

1. Handle the mass transfer equipment's.

& UF_tﬂEF“.S'I.?I'IEE molecular diffusion and Apply mass transfer operations for separation of
mixture,

CO-PO Mapping
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Department of Chemical Engineering [NEP-2020) w.i. I Session 2024-25

B. Tech. VI Semester
CHUFLTZ Process Dynamics and Control Lab [P:3]

Objective

To provide knowledge of the core concepts, challenges, techniques, and applications of
process control for managing various processes.

Contents
1. Swdy the dynamic response of liquid level in two tanks interacting liguid level system.

2 Study the dynamic response of liguid level in two tanks non-interacting liguid level
system,.

3. Study of the step response characteristics of a mercury manometer,
4. Determing the time constant of mercury glass thermomaeter.

2. Introduction to the dynamics and control of processes, focusing on temperature control
Lratmers.

Course Qutcome
Students would be able to

1. Understand and apply core concepts, challenges, techniques, and applications of process
centrol in managing various processes.

2. Address complex control problems using modern methodologies.

CO-PO Mapping
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SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY
GURU GHASIDASVISHWAVIDYALAYA, BILASPUR (C.G))
(A Central University Established by the Central University Act 2009, No. 3 of 2009)

SCHEME FOR EXAMINATION (Effective from Session 2023-24)
B.TECH. (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING
FOURTH YEAR, SEVENTH SEMESTER (AICTE-NEW)

Subject Code _ Evaluation Scheme
S. No _ Periods : _
B Subject Name Sessional Credits
THEORY
L T P A ESE TOTAL
01. CH407TPC14 Process Equipment Design-I| 3 0|0 30 70 100 3
02. CH407TPC15 Transport Phenomena 3 0|0 30 70 100 3
03. CHA407TPE4X Professional Elective-1V 3 0 0 30 70 100 3
04. CH407TPESX Professional Elective-V 3] 0]O0 30 70 100 3
05. XX207TOEXX Open Elective-l| 3] 0]O0 30 70 100 3
PRACTICAL
01. CH407PPC09 Vocational Training Viva cum Seminar 0| 0] 4 30 20 50 2
02. CH407PPC10 Minor Project 0| O | 6 30 20 50 3
Total | 15 10 | 210 390 600 20

|A — Internal Assessment
Total Marks— 600

ESE - End Semester Examination
Total Periods/ Week — 25

Total Credits— 20




SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY

GURU GHASIDASVISHWAVIDYALAYA, BILASPUR (C.G))

(A Central University Established by the Central University Act 2009, No. 3 of 2009)

SCHEME FOR EXAMINATION (Effective from Session 2023-24)

B.TECH. (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING

FOURTH YEAR, EIGHTH SEMESTER (AICTE-NEW)

Subject Code _ Evaluation Scheme
_ Periods : _
Subject Name Sessional Credits
S. No. THEORY
L T P A ESE TOTAL
01. CH408TPC16 Process Equipment Design-1 11 3 1 0 30 70 100 4
02. CH408T PE6X Professional Elective-VI 3 0 0 30 70 100 3
03. XX208TOEXX Open Elective-l11 3,101]0 30 70 100 3
PRACTICAL
01. CH408PPC11 Major Project 0| 0|12 120 80 200 6
Total | 9 | 1 | 12| 210 290 500 16

|A — Internal Assessment

Total Marks— 500

ESE - End Semester Examination

Total Periods/ Week - 22

Total Credits— 16




SCHOOL OF STUDIESOF ENGINEERING & TECHNOLOGY

GURU GHASIDASVISHWAVIDYALAYA, BILASPUR (C.G)
(A Central University Established by the Central University Act 2009, No. 3 of 2009)

DEPARTMENT OF CHEMICAL ENGINEERING

List of Professional Elective Courses (Seventh and Eighth Semester)

S.No. Semester Course No. Subjects
01 CH407TPE41 New Separation Processes
02. Vil CH407TPE42 Water Conservation and Management
03. CH407TPE43 Process Modeling and Simulation
01 CH407TPE51 Petroleum Refinery Engineering
02. Vil CH407TPES2 Process Utilities and Safety
03. CH407TPES3 Design and Development of Catalyst
01. CH408TPE61 Environmental Engineering
02. ViHI CH408TPE62 Optimization Techniques
03. CH408TPE63 Petrochemical Technology




List of Open Elective Courses (Seventh and Eighth semester)

S.NO. | SEMESTER | COURSE NO. SUBJECTS DEP‘:';]T)“};'ENT
01. CH207TOE02 WASTE TO ENERGY CH
02 ME207TOE02 PRINCIPLES OF MANAGEMENT ME
03, EC207TOEO2 CMOS DIGITAL VLSI DESIGN EC
04, VIl CE207TOE02 |  GREEN BUILDING AND SUSTAINABLE MATERIALS CE
05. IT207TOE02 MACHINE LEARNING IT
06, CS207TOE02 GIS & REMOTE SENSING cs
07, 1P207TOE21 MANUFACTURING PROCESSES-I P

PROJECT ENGINEERING ECONOMICS AND
01. CH208TOE03 MANAGEMENT CH
02, ME208TOEO3 SUPPLY CHAIN MANAGEMENT ME
03, EC208TOE03 INTRODUCTION TO IOT EC
04. VI o0 08TOE03 | INFRASTRUCTURE PLANNING AND MANAGEMENT CE
05. IT208TOE03 SOFT COMPUTING IT
06. CS208TOE03 ARTIFICIAL INTELLIGENCE cs
- 1P208TOEAL ADVANCED MANUFACTURING PROCESSES P




Program Outcomes

PO1

PO 2

PO 7

PO 8

PO 9

PO 10

PO 11

PO 12

Engineering Knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.

Problem analysis. Identify, formulate, review research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences,
and engineering sciences.

Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.

Conduct investigations of complex problems. Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with
an understanding of the limitations.

The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

Environment and sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable
devel opment.

Ethics. Apply ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.

Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the engineering
comm Modules and with society at large, such as, being able to comprehend and write effective
reports and design documentation, make effective presentations, and give and receive clear
instructions

Project management and finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to one’s own work, as a member and leader in a team, to
manage projects and in multidisciplinary environments.

Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technologica change.

Program Specific Outcomes

PSO1

PSO2

PSO3

The students of the programme will have a strong foundation in mathematics, basic sciences and
chemical engineering to meet the current demands in professional world with cutting-edge research
in chemical and allied engineering disciplines.

Graduates would be equipped with a working knowledge in professional courses such as process
economics, project engineering, industrial safety and sustainable development to work in the
conventional as well as frontier area of Chemical Engineering which enables them suitable for
chemical industries.

Graduates of chemica engineering will be able to communicate in a professional setting, including
soft skills, technical writing, presentation, and management skills making them employable to
industries.



B.Tech. VII Semester
CH407TPC14 Process Equipment Design - 11 [L:3, T:0, P:0]

Objectives
1. To understand the Chemical Engineering Principles applicable to design heat transfer equipment.
2. To apply standard codes for design of heat transfer equipment.
3. To justify the suitable heat transfer equipment for the particular heat duty.

Contents
Design of Heat Transfer Equipment’s: Double 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 ]. H. Perry

2. Tubular Heat Exchange Manufacture Association Manual

3. Process Heat Transfer by D.Q. Kern

3. ISI 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.

Suggested Text Books
1. Process Heat Transfer by D. Q. Kern
2. Heat Transmission 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 ]. M. Coulson and Richardson, Volume-1

Course Outcomes

Students would be able to
1. Ability to process design of double pipe heat exchanger.
2. Ability to process design of shell and tube heat exchanger.
3. Ability to process design of condensers and evaporators.

CO-PO Mapping
COs Program Outcomes (POs) Program Specific
Outcomes (PSOs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSOZ | PSO3
Co1 3 3 3 2 2 1 - - - - - - 3 2 -
Co2 3 3 3 2 2 1 - - - - - 3 2
Co3 3 3 3 2 2 1 - - - - - 3 2




B.Tech. VII Semester
CH407TPC15 Transport Phenomena [L:3, T:0, P:0]

Objectives
To impart knowledge about individual and simultaneous momentum, heat and mass transfer, model
development along with appropriate boundary conditions.

Contents

Unit-I: Introduction to Transport Phenomena: Similarity between momentum, heat and mass transfer, The
continuum hypothesis, Basic laws of fluid motion, Newton's second law of motion, Principle of balance
between momentum, Heat and mass transfer, Principles of conservation of momentum, mass and energy
Unit-Il: Momentum Transport Phenomena: Momentum transport in laminar flow: Newton's law of
viscosity, Science of rheology, Prediction of viscosity and its dependence on temperature, pressure and
composition, Boundary conditions, Shell balance approach for stress distribution and velocity profiles,
Introduction to time derivatives and vector analysis, Equation of continuity and equation of motion and their
application in fluid flow problem:s.

Unit-III: Unsteady State Momentum Transport: Flow near a wall suddenly set in motion, Momentum
transport phenomena in turbulent flow, Definitions of friction factors, friction factor for flow in tubes, around
spheres and through packed bed column.

Unit-1V: Energy Transport Phenomena: Energy transport in laminar flow: Fourier's law of heat conduction,
Prediction of thermal conductivities and its dependence on temperature, Pressure and composition, Boundary
conditions, Shell balance approach, Types of heat sources, Principle of extended surfaces, Types of cooling
fans, Free and forced convection. Unsteady state heat transport, Unsteady state heat conduction in solids,
Heating of semi-infinite slab, Heating of finite slab, Application.

Unit-V: Mass Transport Phenomena: Definitions of concentration, Velocities and mass fluxes, Fick's law of
diffusion, Prediction of diffusivity and its dependence on temperature, pressure and composition, Boundary
conditions, Shell balance approach for mass transfer problems. Problems of diffusion with homogeneous and
heterogeneous chemical reaction, Diffusion and chemical reaction in porous catalyst the effectiveness factor,
Equation of continuity for multicomponent mixtures

Suggested Text Books
1. Transport Phenomena by R.B. Bird, W.E. Stewart and E. W. Lighfoot, John Wiley & Sons
2. Transport Phenomena by R. S. Brodkey and H. C. Hershey, McGraw-Hill
3. Fundamentals of Momentum Heat and Mass Transfer by J.R. Welty, C.W. Wicks, R.E. Wilson and G.
Rorrer, John Wiley & Sons.

Course Outcomes

Upon completion of this course, the students will be able to:

1. analyze heat, mass, and momentum transport in a process;

2. formulate and solve momentum heat and mass transport problems along with appropriate boundary
conditions using shell balance approach.;

3. develop model equations and solve steady and transient state problems involving heat, mass, and
momentum transport.

4. estimate the friction factor for various flow situations.

CO-PO Mapping

COs Program Outcomes (POs) Program Specific
Outcomes (PSOs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1| 3 3 1 1 2 1 1
coz | 3 3 1 1 2 1 1
Co3 | 3 3 1 1 2 1 1
Co4 | 3 1 1 1 2 1 1




B.Tech. VII Semester
CH407TPE41 New Separation Processes [L:3, T:0, P:0]

Objectives

This is a course further built up on and in continuation with Chemical Engineering operations. It forms the
basis Chemical Engineering principles and hence it is required in almost all the courses and throughout the
professional career of a Chemical Engineer.

Contents

Unit-I: Overview of Separation Processes: Basic concepts of separation processes; Physico-chemical
properties and other factors controlling separation; Limitations of Conventional separation processes and new
separation processes; Equilibrium and rate governed separation processes and their characteristics.

Unit-1I: Membrane based Separation Processes: Principle of membrane separations process, advantages
and disadvantages; classification, membrane materials, general methods of preparation and characterization
of membranes; Membrane modules, Concentration polarization.

Unit-III: Porous Membrane Based Processes: Reverse osmosis, Ultrafiltration, Microfiltration, Nano-
filtration, 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 Fractionation, Pressure and
Temperature Swing Adsorption, Cloud Point Extraction, Centrifugal Separation Processes, Super Critical Fluid
Extraction.

Suggested Text Books
1. Separation Process Principles by ].D. Seader and E.J. Henley, John Wiley & Sons, Inc
2. Separation Processes by C. ]. King, McGraw-Hill, Inc.
3. Membrane Separation Processes by K. Nath, PHI, New Delhi
4. Membrane Technology and Applications by R.W. Baker, , John Wiley and Sons 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 in terms of average pore size. Explain common
idealized flow patterns in membrane modules.

CO-PO Mapping

COs Program Outcomes (POs) Program Specific
Outcomes (PSOs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
cCol1| 1 1 1 1 2 2
coz| 1 1 1 1 2 2
Co3| 1 1 1 1 2 2




B.Tech. VII Semester
CH407TPE42 Water Conservation & Management [L:3, T:0, P:0]

Objectives

1. To understand the importance of water resources and their role in sustainable development. 2. To identify
and analyse various water conservation techniques and strategies. 3. To evaluate the environmental, social,
and economic impacts of water management practices. 4. To apply mathematical and statistical methods to
analyse water-related data and make informed decisions. 5. To demonstrate effective communication skills in
presenting water conservation plans and projects.

Contents

Introduction: water cycle, water storage, water quality; water conservation in homes; water conservation in
the work place; water management-water quality, controlling use and quality of water, water flow
measurement, water quality control, testing water salinity, preserving water quality, minimising evaporation,
water sanitation, water audits; water conservation in agriculture; water conservation in process industry;
water conservation in construction industry; water conservation in service industry.

Suggested Text Books
1. Water Conservation, Management and Analysis by V. Madireddi and Subba Rao, Read worthy
Publications (Pvt) Ltd
2. Protection and Conservation of, Water Resources by Hadrian F. Cook, John Wiley & Sons Inc.
3. Water Resources, Conservation and Management by S.N. Chatterjee, Atlantic Publishers & Dist.

Course Outcomes

Upon completion of this course, the students will be able to:

1. Apply scientific knowledge and principles to solve real-world problems. 2. Demonstrate understanding of
environmental, social, and ethical responsibilities in professional practice. 3. Analyze and evaluate the impacts
of engineering solutions in a global and societal context. 4. Apply research methods and tools to investigate
complex problems. 5. Communicate effectively with diverse audiences.

CO-PO Mapping

COs Program Outcomes (POs) Program Specific

Outcomes (PSOs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3

Co1| 3 2 2 2 3

co2| 3 2 2 2 2 3

Co3 2 2 2 2 2 3

Co4 | 3 2 2 2 2 3

CO5 2 2 2 2 3




B.Tech. VII Semester
CH407TPE43 Process Modelling & Simulation [L:3, T:0, P:0]

Objectives

Graduates shall be able to (a) understand chemical engineering system in term of modelling principle; (b)
distinguish simulation from design of equipment; (c) apply software tools such as UNISIM to model chemical
processes; (d) develop algorithm for modelling & solve the model.

Contents

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

Unit-II: 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.

Unit-1II: 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.

Unit-1V: 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.

Unit-V: Introduction of MATLAB and Use of Language, Simulation, Program Development and Numerical
Solutions of Above Processes.

Suggested Text Books
1. Process Modeling, Simulation and Control for Chemical Engineers by W. L. Luyben, McGraw Hill, 1990.
2. Process Plant Simulation by B. V. Babu, Oxford University Press, 2004.
3. Optimisation Techniques for Chemical Engineers by A. Hussain and K. Gangaiah, Macmillan, 2001.
4. Process Control: Modeling, Design and Simulation by B. W. Bequette. Prentice-Hail India, 2006.
5. Elements of Chemical Reaction Engineering by Fogler, Prentice Hall of India.

Course Outcomes
Students would be able to
1. explain detail importance of ODE and PDE;
develop model equations for the given system;
solve structural, thermal, fluid flow problems;
demonstrate the model solving ability for various processes/unit operations;
demonstrate the ability to use a process simulation.

v W

CO-PO Mapping

COs Program Outcomes (POs) Program Specific
Outcomes (PSOs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 [ PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
cor| 3 [ 3| 3|3 3| ~-]-1]=1]-= - - 3 3 3 -
co2| 3 [ 3| 3|3 3| ~-]-1]=1-=- - - 3 3 3 -
co3| 3 [ 3| 3|33 | ~-]-1]=1-=- - - 3 3 3 -
co4| 3 [ 3 | 3|3 [ 3| ~-]-1]=1-= - - 3 3 3 -
cos| 3 [ 3 | 3|3 [ 3| ~-]-1]-=1-= - - 3 3 3 -

10



B.Tech. VII Semester
CH407TPE51 Petroleum Refinery Engineering [L:3, T:0, P:0]

Objectives
To impart knowledge of petroleum refining, hydrocarbon processing, and derived petrochemicals.

Contents

Unit-I: Petroleum Crude and Refining: Formation of petroleum crude, Origin & occurrence composition,
Classification & physical properties of petroleum crude, Conversion of organic matter into petroleum crude,
Different sources of petroleum oil, refining of petroleum crude, Type of refineries, Planning for operation of oil
refinery.

Unit-II: Physical Properties and Testing Methods of Petroleum Products: Physico-chemical properties of
various petroleum products as per APl / ASTM / BIS specifications.

Unit-III: Crude Processing: Treatment of crude, atmospheric and vacuum distillation crude, Distillation &
equilibrium, Degree of separation, Type of trays of distillation column & its efficiencies, Types of distillation in
petroleum industries.

Unit-1V: Cracking & Reforming Operation: Cracking, Type of cracking, Thermal cracking reaction, Dubbs
process & tube still process of thermal cracking, Vis breaking, Delayed coking & fluidized coking, Catalytic
cracking, Fixed & moving bed catalytic cracking, Thermal reforming, Catalytic reforming processes.

Unit-V: Chemical Treatment & Refining Operation: Chemical treatment of petroleum products, Caustic
soda treatment, Treatment with H,SO4 & H;, Mercaptan removal & oxidation process, Sulphur removal from
petroleum products-Doctor’s treatment, hydro de-sulphurization, dewaxing and refining of lubricating oils.

Suggested Text Books
1. Petroleum Refinery Engineering by W.L. Nelson
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 Outcomes
Students would be able to
1. Explain the origin, formation, classification, and physical properties of petroleum crude.
2. Gain knowledge of physical properties of various petroleum products and their testing methods.
3. Understand crude oil refining and conversion processes such as thermal, catalytic cracking and
catalytic reforming.
4. Apply knowledge of LPG, gasoline, diesel, kerosene, jet fuel, lubricating oil production from petroleum
crude and their storage and transportation.

CO-PO Mapping

COs Program Outcomes (POs) Program Specific
Outcomes (PSOs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
COo1| 3 2 3 2 3 1 3 3 3
coz| 3 1 2 3 3 1 3 3
CO3 | 3 3 3 3 3 3 3 3
Co4 | 3 1 1 2 3 3 3 3

11



B.Tech. VII Semester
CH407TPES2 Process Utilitiesand Safety [L:3,T:0, P:Q]

Objectives
To understand the basic knowledge about various process utilities applied in the chemica process industry and
problems related to hazards & safety.

Contents:

Unit-I: Introduction: Role and types of process utilities in process industries. Heat Transfer Media: Characteristics
properties, Classification, Selection and their industrial application.

Unit-11: Steam System: Generation and application in chemical process plants, Design of efficient steam heating
systems, Condensate utilization, Flash steam. Steam Traps. Types and characteristics.

Unit-111: Water: Characteristic and conditioning for process industries e.g., steam piping, boiler feed, cooling etc.,
Recycling of process water.

Unit-1V: Introduction to process saf ety: Accidents and loss statistics, Nature of the accidents / hazardous process.
Toxicology: Toxic material and biological response, Dose responses relationship and models, Threshold dose and its
definition, Material safety data sheets and industrial hygiene evaluation.

Safety Devices: Personal safety devices and generd hygiene management, Storage and ventilation.

Unit-V: Fire and Explosion: Definition, Flammability characteristics and explosion, Design to prevent fires and
explosions by inverting, purring, ventilation, sprinkler systems, Static electricity controls, Relief and relief sizing in
vapour/gas, Liquid and runway reaction services.

Suggested Text Books :
1. High Temperature Heat Carrier by A. V. Chechetckin, Pergammon Press.
2. Efficient use of Steam by P. M. Goodal, Guilford
3. Chemica Process Safety: Fundamentals with applications by A. Crowl Danidl and F.L.Joseph, PHI
Publications.

Reference Book:
1. Handbook of Heat Transfer Mediaby P. L. Geiringer, Van Nostrand Reinhold Inc.,U.S.

Course Outcome:
Students would be able to
1. Evaluate the requirements of process utilitiesin processindustries.
2. Calculate the steam requirement and its applications as utility.
3. Explain fire and explosion and its prevention methods.

CO-PO Mapping

COs Program Outcomes (POs) Program Specific
Outcomes (PSOs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1 |1 1 1 2 3 1 1 1 1 2 1 3 3
coz| 1 1 1 1 1 1 1 3 3
Co3| 1 2 1 1 1 1 1 1 1 1 3 3

12



B.Tech. VIII Semester

CH407TPES53 Design and Development of Catalyst

Objectives
To gain the knowledge of catalyst preparation methods, characteristics, mechanism of catalytic
reactions, and design of catalytic reactors.

Contents
Structure of Solid Surfaces, Chemisorption and Physisorption, Thermodynamics and Kinetics of
Surface Processes, Principles of Heterogeneous Catalysis, Preparation, Characterization and
Classification, Kinetics of Heterogeneous Reactions, Physical, Chemical and Mathematical Description
of Catalyst Deactivation, Deactivation by Fouling, Poisoning and Sintering, Deactivation and
Regeneration of Catalyst Pellets, Deactivation and Regeneration of Fixed Beds, Electro catalysis and
Photocatalysis, Mechanism and Kinetics of Some Typical Heterogeneous Catalytic Reactions,
Applications in Fertilizer, Petroleum, Petrochemical Industries and Pollution Control. Modern
characterization techniques such XRD, SEM FTIR etc.

Suggested Text Books
1. Preparation of Catalyst VI: Scientific bases for the preparation of Haterogeneous Catalysts by G.

Poncelet,]. Martens, B. Delmon, Elseveir

2. Catalyst Preparation: Science and Engineering by John Regalbuto, CRC Press

Course Outcomes
Upon completion of this course, the students will be able to understand the:

1.

SANE N

Application of catalyst in various industries

Development of various type of catalyst and catalytic reaction mechanisms.

Effects of external heat and mass transfer in heterogeneous catalysis
Design of different types of reactors for catalytic reactions
Understand the various characterization techniques.

CO-PO Mapping

[L:3, T:0, P:0]

COs Program Outcomes (POs) Program Specific

Outcomes (PSOs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3

COo1 2 2 3 3 1 2 2 3 2

C0O2 3 3 3 3 2 2 1 3 2

CO3 3 2 3 2 1 2 1 3 2

CO4 3 3 3 2 1 2 1 3 2

CO5 3 3 3 2 3 3 1 3 2

13




B.Tech. VIII Semester
CH408TPC16 Process Equipment Design- 111 [L:3, T:1, P:0]

Objectives

Chemical Engineers should have knowledge about Design of mass transfer Equipments such as absorption,
Distillation Columns, dryer etc. This will also be useful for using Design software which is widely used in
chemical industries.

Contents
Mass Transfer Equipment design of: Absorption tower, Distillation tower, Tunnel and rotary dryers.

Suggested Text Books

1. Hand Book of Chemical Engineering J. H. Perry

2. Coulson & Richardson Vol.- VI

3. Mass Transfer by R. E. Treybal

4. ISI 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 centres.

Course Outcomes

Upon completion of this course, the students will be able to:
1. Design mass transfer equipment’s for chemical process.
2. Analyze working of various mass transfer equipments.
3. Prepare drawing for chemical process equipment’s.

CO-PO Mapping

COs Program Outcomes (POs) Program Specific
Outcomes (PSOs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1| 3 3 1 3 1 1 1 3
coz| 1 3 1 3 1 2 1 1 3 3
Co3| 1 1 1 2 1 2 1 1

14



B.Tech. VIII Semester
CH408TPE61 Environmental Engineering [L:3, T:0, P:0]

Objectives
To understand the significant issues of environmental pollution and their control principals.

Contents

Unit I: Environmental Pollution and Its Effect: Environment and its components, Sources and type of
pollutants, General effects on man, animal, vegetation and property.

Unit II: Air Pollution: Air quality criteria and standards, Ambient air sampling and analysis, Stack emission
standards, Stack sampling and analysis, Meteorology and dispersion of air pollutants, Atmospheric lapse rate
and stability, Plume behavior, Control of gaseous and particulate pollutants from mobile and stationery
sources, air pollution acts.

Unit III: Water Pollution: Water quality criteria and effluent discharge standards, Domestic and industrial
sources of waste water, Waste water sampling and analysis methods as per BIS specifications, Physico-
chemical and biological methods of waste water treatment, Recovery of material from process effluents, water
pollution acts.

Unit IV: Pollution Due to Hazardous Industrial Waste: Nature of hazardous waste materials from various
chemical and allied Industries, Methods of disposal, destruction and reuse, nuclear wastes and their
management. Solid waste from commercial, domestic and industrial sectors-composition and characterization,
recycle, resource recovery and disposal.

Unit V: Environmental Pollution Management: Case studies of air and water pollution control in chemical
industries.

Suggested Text Books:
1. Environmental Pollution Control Engineering by C. S. Rao, New Age International Ltd.
2. Environmental Engineering by N. N. Basak, Tata McGraw-Hill Pub. Co. Ltd.
3. Essentials of Environmental Studies by K. Joseph and R. Nagendran, Pearson Education (Singapore)
Pvt. Ltd.
Course Outcome:
The students will be able
1. To explain environmental pollution and its effect.
2. To develop the understanding of air pollution and to describe methods of controlling of air
pollution.
3. To analyze water quality, evaluate water pollution, and describe the control methods.
4. To analyze the characteristics of hazardous industrial waste and understand its handling and
management.
5. To understand the application part through case studies.

CO-PO Mapping
COs Program Outcomes (POs) Program Specific
Outcomes (PSOs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
col1| 1 2 1 3
co2| 3 2 1 2 2 3
co3| 3 2 1 2 2 3
co4 | 3 2 1 2 2 3
co5| 3 2 2 1 2 3
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B.Tech. VIII Semester
CH408TPE62 Optimization Techniques [L:3, T:0, P:0]

Course Objectives
(1) Understanding the concept of optimization methods
(2) Formulate the optimization problem with and without constraint
(3) Introduction to software tools of optimization
(4) Identify and apply the optimization techniques to optimize the process.

Contents

Unit-I: Introduction: Introduction to systems analysis and modelling with reference to chemical
engineering problems, Process optimization, Formulation of various process optimization problems and
their classification, Basic concepts of optimization-convex and concave functions, Necessary and sufficient
conditions for stationary points Differential method for solving one and two variable problems with and
without constraints. Lagrangian multiplier method, Karush-Kuhn-Tucker (KKT) conditions,

Unit-II: Optimization of One-Dimensional Functions: Sequential search methods - Golden section method,
dichotomous search method, Interval halving method, Fibonacci method; Newton-Raphson method, Quasi-
newton’s method, Secant method, root finding using optimization techniques.

Unit-III: Multi-Variable Optimization: Multivariable optimization methods without constraints, such as
steepest descent, Newton’s method and unidirectional search method. Solving two-variable optimization
problems using above methods.

Unit-IV: Linear Programming: Modelling, graphical method, single phase simplex method, two phase
simplex method, duality.

Unit-V: Special Optimization Techniques: Introduction to dynamic programming as applied to discrete
multistage problems like cascade of CSTR, Train of heat exchanger etc. Non-Traditional Optimization
Techniques: Genetic Algorithm, Simulated Annealing

Soft tools MS Excel Solver and MATLAB applied to optimization.

Course Outcomes: Upon Completion of the course the students will be able to
(1) Formulate the optimization problems.
(2) Solve single and multivariable optimization problem
(3) Use different optimization techniques for problem solving.
(4) Use non-traditional optimization Techniques for problem solving
(5) Solve optimization problem using software tools
Suggested Text Books:
1. Edgar, T. F.,, Himmelblau, D. M. and Lasdon, L.S. Optimization of Chemical
Processes, McGraw-Hill (2001).
2. S. S. Rao, Engineering Optimization Theory & Practice, Foruth Edition, John Wiley & Sons Inc (2009).
3. Prem Kumar Gupta and D.S.Hira, Problems in Operations Research (Principles and Solutions),
S.Chand and company Ltd. New Delhi, India
Reference Books:
1. Kalyanmoy Deb “Optimization for Engineering Design”, Prentice Hall, India,2005.
2. Ravindran. A., and Ragsdell, K.M., Reklaitis, G.V., “Engineering Optimization-Methods and
Applications”, 2nd Edition, Wiley, New Y ork, 2006
3. Babu, B.V,, Process Plant Simulation, Oxford University Press (2004).
CO-PO Mapping

COs Program Outcomes (POs) Program Specific

Outcomes (PSOs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3

Cco1 3 3 2 2 - 2 1 1 1 1 2 - 2 1 2
C02 3 3 2 2 - 2 1 1 1 1 2 - 2 1 2
CO3 3 3 2 2 - 2 1 1 1 1 2 - 2 1 2
CO4 3 3 2 2 - 2 1 1 1 1 2 - 2 1 2
CO5 3 3 2 2 - 2 1 1 1 1 2 - 2 1 2
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B.Tech. VIII Semester
CH408TPE63 Petrochemical Technology [L:3, T:0, P:0]

Objectives
To impart knowledge of petroleum refining, hydrocarbon processing, and derived petrochemicals.

Contents

Unit-I: Survey of Petrochemical Industries: Petrochemical industries in India, Plastic and synthetic fiber
industries, Product of petroleum industries, Feed stocks for petrochemical production, Purification and
separation of feed stocks.

Unit-II: C1 and C2 Hydrocarbons: Chemicals from methane, ethane, ethylene and acetylene, Synthesis gas as
a feed stock for chemical industries, Naphtha cracking and reforming, Hydrogen from reforming of
hydrocarbons.

Unit-III: Chemicals from C3, C4 and Higher Fractions: Carbon compound, Dehydrogenation of hydrocarbon
and higher paraffins, Greases and lubricants, Polymers and their properties, Polymers from olefins-
polyethylene (HDPE, LDPE), Polypropylene, Vinyl polymers.

Unit-1V: Aromatic Hydrocarbons: Production of BTX, Benzene derivatives, Products from toluene, Oxidation
products of toluene, Synthetic fibers and their production, Synthetic rubber and its production.

Unit-V: Plastics: Classifications of plastics, Different types of resin and their production, ABS plastics, Poly
carbonates (PC), Poly urethanes, Polyimides, Polystyrene, Synthetic detergents and their production.

Suggested Text Books
1. Modern Petroleum Technology by G.D. Hobson and W Pow.
2. A Textbook on Petrochemical Technology by Bhaskara Rao.

Course Outcomes
Upon completion of this course, the students will be able to:
1. select the appropriate characterization parameters;
2. specify the properties of petroleum products;
3. attain knowledge of various separation & conversion processes involved in petroleum refining;
4. attain knowledge of manufacturing of various petrochemical products.

CO-PO Mapping

COs Program Outcomes (POs) Program Specific
Outcomes (PSOs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2Z | PSO3
co1| 3 2 3 2 3 1 3 3 3
coz2| 3 1 2 3 3 1 3 3
Co3 | 3 3 3 3 3 3 3 3
Co4 | 3 1 1 2 3 3 3 3
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Open Elective (Offered for other departments)

B.Tech. VIII Semester
CH207TOEO2 Waste to Energy [L:3, T:0, P:0]

Contents

Unit I: Introduction to Energy from Waste: Classification of waste as fuel - Agro based, Forest residue,
Industrial waste - MSW - Conversion devices - Incinerators, gasifiers, digestors

Unit II: Biomass Pyrolysis: Pyrolysis - Types, slow, fast - Manufacture of charcoal - Methods - Yields and
application - Manufacture of pyrolytic oils and gases, yields and applications.

Unit III: Biomass Gasification: Gasifiers - Fixed bed system - Downdraft and updraft gasifiers - Fluidized
bed gasifiers - Design, construction and operation - Gasifier burner arrangement for thermal heating -
Gasifier engine arrangement and electrical power - Equilibrium and kinetic consideration in gasifier
operation.

Unit IV: Biomass Combustion: Biomass stoves - Improved chullahs, types, some exotic designs, fixed bed
combustors, Types, inclined grate combustors, Fluidized bed combustors, Design, construction and
operation - Operation of all the above biomass combustors.

Unit V: Biogas: Properties of biogas (Calorific value and composition) - Biogas plant technology and status -
Bio energy system - Design and constructional features - Biomass resources and their classification -
Biomass conversion processes - Thermo chemical conversion - Direct combustion - 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.

References:

¢ Non-Conventional Energy, Desai, Ashok V., Wiley Eastern Ltd., 1990.

e Biogas Technology - A Practical Hand Book - Khandelwal, K. C. and Mahdj, S. S., Vol. [ & II, Tata McGraw
Hill Publishing Co. Ltd., 1983.

e Food, Feed and Fuel from Biomass, Challal, D. S., IBH Publishing Co. Pvt. Ltd., 1991.
e Biomass Conversion and Technology, C. Y. WereKo-Brobby and E. B. Hagan, John Wiley & Sons, 1996.

Course outcomes:
At the end of the course, students will be able to
1. Classify the waste for fuel and identify the devices for conversion of waste to energy.
Implement the Biomass Pyrolysis
Evaluate the methods of Biomass Gasification and implement their applications.
To design, construct and operation the Biomass Combustion devices.
Classify biomass, apply the bio energy systems design and construction.
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CO-PO Mapping

COs Program Outcomes (POs) Program Specific
Qutcomes (PSOs)
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Open Elective (Offered for other departments)

B.Tech. VIII Semester

CH208TOE03 Project Engineering Economics & Management [L:3, T:0, P:0]
Objectives

This course is required for the future professional career for engineering related industrial economics and
management.

Contents

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

Unit II: Technical and Financial Analysis: Technical Analysis, Financial Analysis, Significance of Financial
Analysis, Elementary knowledge of book of accounts- Journal, Ledger, Balance sheet, Profit and Loss Account.
Cost Estimation, Cash Flow Investment, Production Cost, Capital Investment, Cost Indices, Production and
Overhead Cost, Interest and Taxes.

Unit III: Project Financing and Value Engineering: Meaning and Importance of Project Finance, Means of
Finance and Sources of Project in India, Financial Institution Structure and Financial 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
Calculation 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 Networks, Time Analysis, Gantt Chart.

Suggested Text Books
1. 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 students will be able to: (a) select a site for the project from given
alternatives, (b) calculate working capital requirement for a given project, (c) calculate cost of equipment used
in a plant total project cost, (d) calculate cash flow from a given project, (e) understand the break-even
analysis; (f) calculate depreciation; (g) list out various milestones related to project concept to commissioning.

CO-PO Mapping
COs Program Outcomes (POs) Program Specific
Outcomes (PSOs)

PO1 | POZ | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1 1 1 1 1 2 2 1
coz 1 1 1 1 2 2 1
Co3 1 1 1 1 2 2 1
co4 2 1 1 1 1 2 2 1
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