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II1 B.Tech II Semester
15ABS18-FUZZY SETS AND APPLICATIONS

(Choice Based Credit Courses (Inter-department))
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Course Objectives:
o This course aims at providing the student with the basic concepts of Fuzzy sets, along with
the properties and applications.

UNIT -1
Fuzzy sets - basic definitions, a-level sets, convex fuzzy sets.

UNIT -1I
Basic operations on fuzzy sets, types of fuzzy sets

UNIT - 111
Cartesian products, algebraic products, bounded sum and difference, t-norms and t-conorms. Fuzzy

sets in contrast of probability theory.

UNIT -1V
The extension principle - the Zadeh's extension principle, image and inverse image of fuzzy sets.

UNIT -V

Fuzzy numbers, elements of fuzzy arithmetic,Fuzzy relations and fuzzy graphs, composition of
fuzzy relations, min-max composition and its properties, fuzzy equivalence relations, fuzzy
relational equations, fuzzy graphs.

Course Outcomes: The student will be able to analyze several real time problems effectively, under
Jfuzziness.

TEXT BOOKS:
1. Klir, G. J. and Yuan, B. Fuzzy Sets and Fuzzy Logic : Theory and Applications, (Prentice Hall

of India, New Delhi, 1997)

REFERENCES:
1. Zimmermann; H: J. Fuzzy set theory and its Applications (Allied publishers Ltd., New Delhi,

1991).
2. M.Ganesh, Introduction to Fuzzy sets and Fuzzy Logic (PHI Publications,2001)
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III B.Tech II Semester
15ABS19-OPTIMIZATION TECHNIQUES
(Choice Based Credit Courses (Inter-department))
LTPC
31 0 3

Course Objectives:

o This course aims at providing the student with the basic concepts and several methods of

optimization .

UNIT -1
Linear programming I : Simplex Method
Introduction , Applications of Linear Programming, Standard form of a Linear Programming
Problem, Geometry of Linear Programming Problems, Basic Definitions in Linear Programming.
Simplex Method, Simplex Algorithm and Two phase Simplex Method.

UNIT - 11

Linear programming II : Duality in Linear Programming

Symmetric Primal-Dual Relations, General Primal-Dual Relations, Duality Theorem, Dual Simplex
Method and Transportation Problem.

UNIT - III

Non-linear programming: Unconstrained optimization techniques

Introduction: Classification of Unconstrained minimization methods,

Direct Search Methods : Random Search Methods : Random jumping Method, Random Walk
method. Grid Search Method

UNIT -1V

Non-linear programming: Constrained optimization techniques

Introduction , Characteristics of a constrained problem, Random Search Methods, complex method,
Sequential linear programming, Basic approach in methods of Feasible directions, Zoutendijk's
method of feasible directions: direction finding problem, determination of step length, Termination
criteria.

UNIT-V

Geometric Programming

Unconstrained Minimization Problems : solution of unconstrained geometric programming using
differential calculus and arithmetic-geometric inequality.

Constrained minimization Problems :Solution of a constrained geometric programming problem,
primal-dual programming in case of less-than inequalities, geometric programming with mixed
inequality constraints.

Course Qutcomes: The student will be able to analyze optimization problems in engineering and
technology using various elegant optimization technique. P
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TEXT BOOKS: :
Singiresu S Rao., Engineering Optimization: Theory and Practices, New Age Int. (P) Ltd.
Publishers, New Delhi.

REFERENCES:
1. Chong, E.K.P.and Zak, S. H.. An Introduction to Optimization, John Wiley & Sons, N.Y.
2. Peressimi A.L., Sullivan F.E., Vhl, J.J..Mathematics of Non-linear Programming, Springer —

Verlag.
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CBCC ANEXURE-II R-15
I1I B.Tech II Semester
15ABS20-CHEMISTRY ENERGY MATERIALS
(Choice Based Credit Courses (Inter-department))
L TPC
3 1.0 3

Course Objectives:
e To make the student understand basic electrochemical principles such as standard electrode
potentials, emf and applications of electrochemical principles in the design of batteries.
o To understand the basic concepts of processing and limitations of fossil fuels and Fuel cells
& their applications.
o To impart knowledge to the students about fundamental concepts of hydrogen storage in
different materials and liquification method
e Necessasity of harnessing alternate energy resources such as solar energy and its basic
concepts.
e To understand and apply the basics of calculations related to material and energy flow in
the processes.
UNIT-1: Electrochemical Systems: Galvanic cell, standard electrode potential, application of
EMF, electrical double layer, dipole moments, polarization, Batteries-Lead-acid and Lithium ion
batteries
UNIT-2: Fuel Cells: Fuel cell working principle, Classification of fuel cells, Polymer electrolyte
membrane (PEM) fuel cells, Solid-oxide fuel cells (SOFC), Fuel cell efficiency, Basic design of
fuel cell,.
UNIT-3: Hydrogen Storage: Hydrogen Storage, Chemical and Physical methods of hydrogen
storage, Hydrogen Storage in metal hydrides, metal organic frame works (MOF), Carbon
structures, metal oxide porous structures, hydrogel storage by high pressure methods.
Liquifaction method.
UNIT-4: Solar Energy: Solar energy introduction and prospects, photo voltaic (PV) technology,
concentrated solar power (CSP), Solar Fuels, Solar cells.
UNIT-5: Photo and Photo electrochemical Conversions: Photochemical cells and applications of
photochemical reactions, specificity of photo electrochemical cell, advantage of photoelectron
catalytic conversions.
Course Outcome:
o Ability to perform simultaneous material and energy balances.
o Student learn about various electrochemical and energy systems
o Knowledge of solid, liquid and gaseous fuels
o To know the energy demand of world, nation and available resources to fulfill the
demand
o To know about the conventional energy resources and their effective utilization
e To acquire the knowledge of modern energy conversion technologies
e 7o be able to understand and perform the various characterization techniques of fuels
e To be able to identify available nonconventional (renewable) energy resources and

techniques to utilize them effectively
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References : _

1. Physical chemistry by Ira N. Levine

2. Essentials of Physical Chemistry, Bahl and Bahl and Tuli.

3. Inorganic Chemistry, Silver and Atkins -

4. Fuel Cell Hand Book 7" Edition, by US Department of Energy (EG&G technical

services and corporation)

5. Hand book of solar energy and applications by Arvind Tiwari and Shyam.

6. Solar energy fundamental, technology and systems by Klaus Jagar et.al.

7. Hydrogen storage by Levine Klebonoff



CBCC ANEXURE-II R-15
I11 B.Tech II Semester
15ABS21-CHEMISTRY OF LIFE
(Choice Based Credit Courses (Inter-department))

L TPC
3 1.0 3

Course objectives:

e To impart knowledge in chemistry to the students about Structure and function of bio-
molecules such as protein & nucleic acid, metabolism, and regulation that are
particularly relevant to the biological and life sciences.

UNIT-1: Cell Chemistry:

Introduction to cell as the basic unit of Life; Types of cells; Procaryotes and Eucaryotes —
examples; Characteristics of Plant & Animal cells; Structure of Cell and its Organelles and their
functions;

A Chemical probe into the Cell: - Cell Walls composition - (G+) & (G-) Procaryotes, Plant and
Animal cells i) Minerals ii) Carbohydrates iii) Proteins iv) Lipids v) Nucleic acids vi) Enzymes
vii) Vitamins viii) Hormones, etc. their biological functions.

UNIT -2: Lipids and Membranes:

Introduction: Lipid Structure - Acyl glycerol, Phospho glycerides ( Phospholipids), ether lipids
and sphingolipids. Bio-synthesis of lipids. Biological membranes — their role, structural
complexity and compositions; Plasma membrane, Membrane lipids, Membrane proteins; Lipid
bilayers, Fluid Mosaic Model of biological membrane. Dyanamic nature of lipid bilayers and
membrane. Protein and Glycoprotein components of membrane. Membrane transport pores and
channels, active transport and passive transport.

UNIT -3: Enzyme, Catabolic and Anabolic processes:

Definition, classification and nomenclature; Factors affecting the enzyme catalysed reactions.
Advantages and limitations of enzymes in organic synthesis — mechanistic aspects of enzyme
catalysis — Lock and Key mechanism, Induced — Fit mechanism, Desolvation and Solvation —
substitution theory, Three- point attachment rule. Factors affecting the enzyme catalysed
reactions. Enzyme selectivity — chemo, regio, diastereo and enatio selectivity — illustration with
suitable examples. Regulation of enzyme activity — Allosteric enzymes. Enzyme inhibition —
reversible inhibition — competitive, non-competitive and uncompetitive inhibition of enzymes.
Immobilised enzymes — immobilization by physical and chemical methods. Co-Enzymes
involved in Oxidation-Reduction processes. Role of metal ions in biological processes,
physiology of digestion.

Catabolic and Anabolic processes: Energy transfer processes, role and significance of ATP; The
electron transport system - Oxidative phosphorylation; Photosynthesis and its mechanism (cyclic
and non-cyclic).

UNIT -4: Bio-Chemistry of Carbohydrates, Respiration and Carbohydrate Metabolism:
Bio-Chemistry of Carbohydrates: Classification of Carbohydrates; Stereoisomerism; Optical
isomerism; Optical activity projection and perspective formulas; D-glyceride as a reference
compound; Cyanohydrin synthesis; Structure of glucose; monosaccharides, disaccharides and

polysaccharides; Polysaccharides and Glycoproteins in cells.



CBCC ANEXURE-II R-15
Respiration and Carbohydrate Metabolism: Glycolysis and Kreb’s Cycle; Physiology of

respiration in mammals, respiratory exchange and transport of respiration at cellular level.
Interconversion of glycogen and glucose in liver and the role of insulin.
UNIT -5: Chemistry and Bio-Chemistry of Amino Acids & Proteins:

General properties of Amino acids; Proteins - Classification and Function; Structure of Proteins
— Primary, Secondary, Tertiary and Quaternary Structure of Proteins. Synthesis of Peptides and
Poly Peptides. Determination of Structure of Poly Peptides -N-terminal and C- terminal residue
analysis.

Bio-Chemistry of Nucleic Acids: Introduction; Hydrolysis of Nucleic acids; Structure, Physical
and Chemical properties of Heterocyclic bases - Adenine, Guanine, Uracil and Thymine;
Structure of DNA: Primary, Secondary, Tertiary structures of DNA. A,B,C and Z forms of DNA.
Structure of RNA — types of RNA — mRNA, rRNA and tRNA.; Definition and explanation of
Replication, Transcription, Translation. Genetic Code — Codons — Protein synthesis.

Course outcome:
Students will gain an understanding of:
e the chemical basis for biological phenomena and cellular structure
e how physiological conditions (esp. the chemistry of water) influence the structures and
reactivities of biomolecules
e the chemical properties of amino acids, cofactors, and sugar
e the basic principles of protein and polysaccharide structure
e enzyme kinetics and their application to the elucidation of catalytic mechanisms
e constructing reasonable electron-pushing mechanisms for enzyme-catalyzed reactions
e the chemical logic of metabolism
e nucleic acid structure — building blocks of both DNA and RNA, secondary structures,
tertiary structures and higher order packaging of genomic DNA
e translation — process for translation of messenger RNA into polypeptides, interpreting the
genetic code, mechanism of ribosomal action
References: .
1. “Qutlines of Bio-Chemistry”, by E.E. Conn & Stumpf, John Wiley & Sons, New York,
(2000).
23 “Text Book of Bio-Chemistry”, by West, Todd et.al, Oxford and & BH Manohar
Publishers &
Distributers.
“Priciples of Bio-Chemistry” by White, Handler, Smith et.al.
“Bio-Chemistry”, by Lehninger, W.H. Freeman and Companies, USA.

“ Bio-Chemistry” by L.Stryer and W.H.Freeman and Companies, USA..

“QOrganic Chemistry”, by R.T.Morison and R.N.Boyd, Allyn & Bacon Inc., (printed in
Singapore) (2001).
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CBCC ANEXURE-II R-15
I11 B.Tech II Semester
15ABS22-CHEMISTRY OF POLYMERS AND THEIR APPLICATIONS
(Choice Based Credit Courses (Inter-department))
L TPC
3 1 0 3

Course Objectives:
The objectives of this course are:
e To impart the students the knowledge of polymer materials, their formation mechanisms,
properties and uses
e provides students with an opportunity to identify different types of polymers in our
surrounding
e introduces hydrogels of polymer networks in drug delivery system and study of surface
phenomenon.
e introduces students to the practical application of polymers

UNIT - 1 : Polymers-Basics and Characterization

Basic concepts: monomers, degree of polymerization, linear, branched and network polymers,
classification of polymers, Polymerization: condensation, addition and copolymerization,
Mechanism of free radical, chain, ionic and coordination polymerization. Average molecular
weight concepts: number, weight, viscosity average molecular weights, polydispersity and
molecular weight distribution. .
Measurement of molecular weight: End group, viscosity, light scattering, osmotic and
ultracentrifugation methods, analysis and testing of polymers.

UNIT -2 : Synthetic Polymers

Addition and condensation polymerization processes — Bulk, Solution, Suspension and Emulsion
polymerization.

Preparation and significance, classification of polymers based on physical properties,
Thermoplastics, Thermosetting plastics, Fibers and elastomers, General Applications.
Preparation, properties and applications of Polymers based on different types of monomers,
Olefin polymers, Diene polymers, nylons,

Urea - formaldehyde, phenol - formaldehyde and melanine Epoxy and Ion exchange resins.
Characterization of polymers by IR, NMR, GPC and XRD.

UNIT -3 : Natural Polymers & Modified cellulosics

Natural Polymers: Chemical & Physical structure, properties, source, important chemical
modifications, applications of polymers such as cellulose, lignin, starch, rosin, shellac, latexes,
vegetable oils, gums and proteins.

Modified cellulosics: Cellulose esters and ethers such as Ethyl cellulose, CMC, HPMC, cellulose
acetals, Liquid crystalline polymers; speciality plastics- PES, PAES, PEEK, PEAK.

[
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UNIT -4: Hydrogels of Polymer networks and Drug delivery

Definitions of Hydrogel, polymer networks, Types of polymer networks, Methods involved in
hydrogel preparation, Classification, Properties of hydrogels, Introduction to drug to drug
delivery systems including, drug development, regulation, absorption and disposition, routes of
administration and dosage forms. Advanced drug delivery systems and controlled release.
Applications of hydrogels in drug delivery.

UNIT —5 : Surface phenomena

Surface tension, adsorption on solids, electrical phenomena at interfaces including
electrokinetics, micelles, reverse micelles, solubilization. Application of photoelectron
spectroscopy, ESCA and Auger spectroscopy to the study of surfaces.

Course outcome:
Upon successful completion of this course, the students will be able to:
o differentiate between natural and man-made polymers.
e explain polymerization methods
e understand polymerization kinetics
e understand drug and drug delivery systems and
e applications and uses of polymers.

References :
1. A Text book of Polymer science, Billmayer
Organic polymer Chemistry, K.J.Saunders, Chapman and Hall
Advanced Organic Chemistry, B.Miller, Prentice Hall
Polymer Chemistry — G.S.Mishra
Polymer Chemistry — Vasant R. Gowariker, N. V. Viswanathan, Jayadev Sreedhar
Physical Chemistry —S. Glasston & K.J Laidler
Drug Delivery- Ashim K. Misra
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CBCC ANEXURE-II R-15
I11 B.Tech II Semester
15ACE35-REMOTE SENSING & GIS
(Choice Based Credit Courses (Inter-department))

w
-
o v
w O

Course objectives:

> To Know the concept of photogrammetry.
> Analysis of RS and GIS data and interpreting the data for modelling applications.
> To educate of GIS in civil engineering field.

UNIT I

INTRODUCTION TO PHOTOGRAMMETRY:

Principles& types of aerial photograph, geometry of vertical aerial photograph, Scale & Height
measurement on single vertical aerial photograph, Height measurement based on relief
displacement, Fundamentals of stereoscopy, fiducially points, parallax measurement using
fiducially line.

UNIT 11

REMOTE SENSING :

Basic concepts and foundation of remote sensing — elements involved in remote sensing,
electromagnetic spectrum, remote sensing terminology and units. Energy resources, energy
interactions with earth surface features and atmosphere, resolution, sensors and satellite visual
interpretation techniques, basic elements, converging evidence, interpretation for terrain
evaluation, spectral properties of water bodies, introduction to digital data analysis.

UNIT III
GEOGRAPHIC INFORMATION SYSTEM:
Introduction, GIS definition and terminology, GIS categories, components of GIS, fundamental

operations of GIS, A theoretical framework for GIS.

TYPES OF DATA REPRESENTATION:

Data collection and input overview, data input and output. Keyboard entry and coordinate
geometry procedure, manual digitizing and scanning, Raster GIS, Vector GIS — File
management, Spatial data — Layer based GIS, Feature based GIS mapping.

UNIT IV

GIS SPATIAL ANALYSIS:

Computational Analysis Methods(CAM), Visual Analysis Methods (VAM), Data storage-vector
data storage, attribute data storage, overview of the data manipulation and analysis. Integrated
analysis of the spatial and attribute data.

A



CBCC ANEXURE-II R-15
UNIT V
WATER RESOURCES APPLICATIONS:
Land use/Land cover in water resources, Surface water mapping and inventory, Rainfall —
Runoff relations and runoff potential indices of watersheds, Flood and Drought impact
assessment and monitoring, Watershed management for sustainable development and Watershed
characteristics. Reservoir sedimentation, Fluvial Geomorphology, water resources management
and monitoring, Ground Water Targeting, Identification of sites for artificial Recharge structures,
Drainage Morphometry, Inland water quaiity survey and management, water depth estimation
and bathymetry.
Course Outcomes:
On completion of the course the students will have knowledge on
» Understanding the concept of photogrammetry.
»  Analysis of RS and GIS data and interpreting the data for modelling applications.
»  Understand Application of GIS in civil engineering field.
TEXT BOOKS:
1. Remote Sensing and GIS by B.Bhatta, Oxford University Press,New Delhi.
2. Advanced surveying: Total station GIS and remote sensing — Satheesh Gopi — Pearson
publication.

REFERENCE BOOKS:
1. Fundamentals of remote sensing by gorge Joseph , Universities press, Hyderabad.
2. Concepts & Techniques of GIS by C.P.Lo Albert, K.W. Yonng, Prentice Hall (India)
Publications.
Basics of Remote sensing & GIS by S.Kumar, Laxmi Publications.
Remote sensing and GIS by M.Anji reddy ,B.S.Pubiliications,New Delhi.
Remote Sensing and its applications by LRA Narayana University Press 1999.
GIS by Kang — tsung chang, TMH Publications & Co.,
Principals of Geo physical Information Systems — Peter A Burragh and Rachael Mc
Donnell, Oxford Publishers 2004
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CBCC ANEXURE-II R-15
I1I B.Tech Il Semester
15ACE36-ENVIRONMENTAL IMPACT ASSESTMENT & MANAGEMENT
(Choice Based Credit Courses (Inter-department))

L TPC
3 1 0 3
Course objectives:
> To apply knowledge acquired to the process of environmental impact
modeling and prediction as a design tool with application to a number of case

studies.
> To adapt skills in GIS to environmental management systems

UNIT I

INTRODUCTION:

Basic concept of EIA : Initial environmental Examination, Elements of EIA, - factors affecting
E-I-A Impact evaluation and analysis, preparation of Environmental Base map, Classification of
environmental parameters.

UNIT II

EIA METHODOLOGIES:

E I A Methodologies: introduction, Criteria for the selection of EIA Methodology, E 1 A
methods, Ad-hoc methods, matrix methods, Network method Environmental Media Quality
Index method, overlay methods and cost/benefit Analysis.

UNIT I

IMPACT OF DEVELOPMENTAL ACTIVITIES AND LAND USE:

Introduction and Methodology for the assessment of soil and ground water, Delineation of study
area, Identification of actives. Procurement of relevant soil quality, Impact prediction,
Assessment of Impact significance, Identification and Incorporation of mitigation measures. E I
A in surface water, Air and Biological environment: Methodology for the assessment of Impacts
on surface water environment, Air pollution sources, Generalized approach for assessment of Air
pollution Impact.

UNIT IV

ASSEMENT OF IMPACT ON VEGETATION AND WILDLIFE:

Introduction - Assessment of Impact of development Activities on Vegetation and wildlife,
environmental Impact-of Deforestation — Causes and effects of deforestation.
ENVIRONEMNTAL AUDIT:

Introduction - Environmental Audit & Environmental legislation objectives of Environmental
Audit, Types of environmental Audit, Audit protocol, stages of Environmental Audit, onsite
activities, evaluation of Audit data and preparation of Audit report.

G-



CBCC ANEXURE-II R-15
UNIT V

ENVIRONEMENTAL ACTS (PROTECTION AND PREVENTION):

Post Audit activities, The Environmental protection Act, The water preventation Act, The Air
(Prevention & Control of pollution Act.), Wild life Act.Case studies and preparation of
Environmental Impact assessment statement for various Industries.

Course outcomes
» an understanding of current EIA methods and the techniques and tools used.

» To develop an understanding of current assessment methods and legislation.
» To develop an understanding of current environmental monitoring systems.

Text Books:
1. Environmental Impact Assessment Methodologies, by Y. Anjaneyulu, B.S. Publication,

Sultan Bazar, Hyderabad.
2. Environmental Science and Engineering, by J. Glynn and Gary W. Hein Ke — Prentice
Hall Publishers

Reference Books: -
1. Environmental Science and Engineering, by Suresh K. Dhaneja — S.K.,Katari & Sons
Publication..New Delhi.
2. Environmental Pollution and Control, by Dr H.S. Bhatia — Galgotia Publication (P) Ltd,

Delhi
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CBCC ANEXURE-I R-15
111 B.Tech Il Semester
15ACE37-FINITE ELEMENT METHODS (CBCC)

Course objectives:
» To know FEM Principles to displacement
> Students will apply matrix in constructions

UNIT -1
INTRODUCTION: Concepts of FEM — Steps involved — merits & demerits — energy principles
— Discretization — Rayleigh —Ritz method of functional approximation.

UNIT -11

PRINCIPLES OF ELASTICITY: Equilibrium equations — strain displacement relationships in
matrix form — Constitutive relationships for plane stress, plane strain and Axi-symmetric bodies
of revolution with axi-symmetric loading.

UNIT -11I

ONE DIMENSIONAL ELEMENTS: Stiffness matrix for bar element — shape functions for
one dimensional elements — one dimensional problems. Different types of elements for plane
stress and plane strain analysis — Displacement models —generalized coordinates — shape
functions — convergent and compatibility requirements— Natural coordinate system

UNIT -1V

GENERATION OF ELEMENT : Generation of element stiffness and nodal load matrices for
3-node triangular element and four noded rectangular elements. Concepts of, isoparametric
elements for 2D analysis —formulation of CST element, 4 —Noded and 8-noded iso-parametric
quadrilateral elements —Lagrangian and Serendipity elements.

UNIT-V

AXI-SYMMETRIC ANALYSIS: Basic principles-Formulation of 4-noded iso-parametric axi-
symmetric element — Numerical Integration, Static condensation, assembly of elements and
solution techniques for static loads.

Course Outcomes:

»  Students canunderstand. F'EM Principles
»  Students can apply matrix in construction
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TEXT BOOK:
. Finite Elements Methods in Engineering by Tirupati. R. Chandrnpatla and Ashok D.
Belegundu — Pearson Education Publications.
2. Finite element analysis by S.S. Bhavakatti-New age internationalpublishers
Finite Element methods for Engineers by U.S.Dixit, Cengage Publishers, New Delhi.
4. Finite element analysis in Engineering Design by S.Rajasekharan, S.Chand Publications,
New Delhi.
5. Finite Element analysis — Theory & Programming by C.S.Krishna Murthy- Tata
Mec.Graw Hill Publishers
REFERENCES:
1. Concepts and Applications of Finite Element Analysis by Robert D.Cook, David S.
Malkus and Michael E.Plesha. Jhon Wiley & Sons.
2. Finite element analysis by David V Hutton, Tata Mcgraw Hill, New Delhi
Applied Fem by Rammurthy, I.K.International Publishers PVt. Ltd., New Delhi.
4. Fem by J.N.Reddy, Mcjraw, TMH Publications, New Delhi.
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CBCC ANEXURE-II R-15
III B.Tech 11 Semester
15AEE19-POWER ELECTRONICS
(Choice Based Credit Courses (Inter-department))
L TPC
3 1 0 3

Course Objectives:

o The basic power semiconductor switching devices and their principles of operation..

e This course covers characteristics of semi conductor devices, ac-dc, dc-dc, ac-ac and

dc-ac converters.
o The importance of using pulse width modulated techniques to obtain high quality power
supply is also discussed in detail in this course.

UNIT - I POWER SEMI CONDUCTOR DEVICES
Power Semiconductor Diodes, Thyristors — Silicon Controlled Rectifiers (SCR’s) — BJT — Power
Transistor - Power MOSFET — Power IGBT - TRIACs, GTOs - Characteristics and Principles of
Operation and other Thyristors — Basic Theory of Operation of SCR — Static Characteristics —
Turn On and Turn Off Methods- Dynamic Characteristics of SCR - Two Transistor Analogy —
Triggering Circuits — Series and Parallel Connections of SCR’s — Snubber Circuits —
Specifications and Ratings of SCR’s, BJT, IGBT - Numerical Problems —Commutation Circuits.
UNIT - II PHASE CONTROLLED CONVERTERS
Phase Control Technique — Single Phase Line Commutated Converters — Mid Point and Bridge
Connections — Half Controlled Converters, Fully Controlled Converters with Resistive, RL and
RLE loads— Derivation of Average Load Voltage and Current — Line Commutated Inverters -
Active and Reactive Power Inputs to the Converters without and with Free Wheeling Diode,
Effect of Source Inductance — Numerical Problems.
Three Phasé Line Commutated Converters — Three Pulse and Six Pulse Converters — Mid Point
and Bridge Connections - Average Load Voltage with R and RL Loads — Effect of Source
Inductance-Dual Converters (Both Single Phase and Three Phase) - Waveforms —Numerical
Problems.
UNIT - III DC - DC CONVERTERS
Buck converters, boost converters and buck boost converters. Steady state analysis, voltage and
current ripple, design of inductor and capacitor values.
UNIT - IV INVERTERS
Inverters — Single Phase Inverter — Basic Series Inverter — Basic Parallel Capacitor Inverter
Bridge Inverter — Waveforms —sine-triangle PWM, Three Phase VSI in 120° And 180° Modes of
Conduction. unipolar, bipolar inverter PWM techniques selective harmonic elimination - Voltage
Control Techniques for Inverters Pulse Width Modulation Techniques — Numerical Problems.
UNIT -V AC VOLTAGE CONTROLLERS & CYCLO CONVERTERS
AC Voltage Controllers — Single Phase Two SCR’s in Anti Parallel — With R and RL Loads —
Modes of Operation of Triac — Triac with R and RL Loads — Derivation of RMS Load Voltage,
Current and Power Factor Wave Forms — Firing Circuits -Numerical Problems - Thyristor
Controlled Reactors; Switched Capacitor Networks.

S
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CBCC ANEXURE-II R-15
Cyclo Converters — Single Phase Mid Point Cyclo Converters With R and RL loads (Principle

of Operation only) — Bridge Configuration Of Single Phase Cyclo Converter with R and RL
loads (Principle of Operation only) — Waveforms
Course Outcomes:
e Basic operating principles of power semiconductor switching devices
o The operation of power electronic converters, choppers, inverters, AC voltage controllers,
and cycloconverters, and their control.
o To understand the working of inverters and application of PWM techniques for voltage
control and harmonic mitigation.
e How to apply the learnt principles and methods to practical applications.
TEXT BOOKS:
1. Power Electronics — by M. D. Singh & K. B. Kanchandhani, Tata Mc Graw — Hill
Publishing Company, 1998.
2. Power Electronics : Circuits, Devices and Applications — by M. H. Rashid, Prentice Hall
of India, 2" edition, 1998

REFERENCE BOOKS:

1. Power Electronics — by P. S. Bimbra, Khanna Publications.

2. Power electronics, Essentials and applications — L. Umanand Wiley Publications

3. Power Electronics — by Vedam Subramanyam, New Age International (P) Limited,
Publishers
Power Electronics - by V. R. Murthy , 1% edition -2005, OXFORD University Press
Power Electronics-by P. C. Sen, Tata Mc Graw-Hill Publishing.
The power electronics (hand book) : Timothy L. Skgarnina
Theory of Power Electronics- by KL Rao, Ch Sai Babu, S Chand Publications Revised
Edition 2009
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CBCC ANEXURE-II R-15
IIT B.Tech II Semester
15AEE34-RENEWABLE ENERGY SOURCES
(Choice Based Credit Courses (Inter-department))

Course Objectives:
This course enables the students to
Identify the use of renewable energy sources for electrical power generation
e Know the environmental effects of energy conversation
Analyze the different types of turbines for ocean energy conversations
o Understand the concept of fuel cells and preventive measurements on pollution
UNIT-I:
Photo voltaic power generation ,spectral distribution of energy in solar radiation, solar cell
configurations, voltage developed by solar cell, photo current and load current, practical solar
cell performance, commercial photo voltaic systems, test specifications for PV systems,
applications of super conducting materials in electrical equipment systems.

UNIT-II:
Principles of MHD power generation, ideal MHD generator performance, practical MHD

generator, MHD technology.
Wind Energy conversion: Power from wind, properties of air and wind, types of wind
Turbines, operating characteristics.

UNIT-III:

Tides and tidal power stations, modes of operation, tidal project examples, turbines and
generators for tidal power generation.

Wave energy conversion: properties of waves and power content, vertex motion of Waves,
device applications. Types of ocean thermal energy conversion systems Application of OTEC
systems examples,

UNIT-IV:

Miscellaneous energy conversion systems: coal gasification and liquifaction, biomass
conversion, geothermal energy, thermo electric energy conversion, principles of EMF
generation, description of fuel cells, Co-generation and energy storage, combined cycle co-

generation, energy storage.
Global energy position and environmental effects: energy units, global energy position.

UNIT-V:

Types of fuel cells, H,-O, Fuel cells, Application of fuel cells — Batteries, Description of
batteries, Battery application for large power. Environmental effects of energy conversion
systems, pollution from coal and preventive measures steam stations and pollution, pollution free
energy systems.
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Course Outcomes:

The student will have the knowledge on the following concepts
Find different renewable energy sources to produce electrical power
e Solar radiation on earth surface and concept of photo voltaic cells.

Find the various types of turbines and design of energy systems
Estimate the global energy position on miscellaneous energy conversation systems.

TEXT BOOKS:
1. “Energy conversion systems” by Rakosh das Begamudre, New age International
publishers, New Delhi - 2000.
2. John twidell & wier, renewable energy sources, CRC press, 2009.
3. G. D, Rai — non conventional sources, Khanna Publishers.

References books:
1. D.P Kothari, Rakesh Ranjan, renewable energy sources and emerging technologies, PHI,
2009.
2. C.S Solaniki, solar Photo Voltaic- Fundamentals-Principals and applications, PHI 2009
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III B.Tech II Semester
15AEE35-UTILIZATION OF ELECTRICAL ENERGY
Choice Based Credit Courses (Inter-department))

Course Objectives:
This course enables the students to
o  Understand different types of heating and welding techniques.
o Study the basic principles of illumination and its units of Illumination.
o Understand different lighting design schemes for various applications.
e Learn basic principles of traction system & speed time curves for different traction
system.
o Understand the fundamentals of environmental aspects of hybrid electric vehicles.
o Study the concepts of economic aspects of utilizing electrical energy.

UNIT-1 ILLUMINATION:
Definition — Laws of Illumination—Polar Curves — Calculation of MHCP and MSCP. Lamps:

Incandescent Lamp, Sodium Vapour Lamp, Fluorescent Lamp. Requirement of Good Lighting
Scheme — Types, Design and Calculation of Illumination. Street Lighting and Factory Lighting —
Numerical Problems.

UNIT-1I ELECTRIC HEATING & WELDING:
Electrical Heating: Advantages. Methods of Electric Heating — Resistance, Arc, Induction and -
Dielectric Heating. -

Electric Welding: Types — Resistance, Electric Arc, Gas Welding. Ultrasonic, Welding
Electrodes of Various Metals, Defects in Welding.

Electrolysis - Faraday's Laws, Applications of Electrolysis, Power Supply for Electrolysis.

UNIT-III INTRODUCTION TO HYBRID ELECTRIC VEHICLES:
History of hybrid and electric vehicles, social and environmental importance of hybrid and
electric vehicles, impact of modern drive-trains on energy supplies.

UNIT-IVELECTRIC TRACTION:

Introduction — Systems of Electric Traction. Comparison Between A. C And D. C Traction —
Special Features of Traction Motors - Methods of Electric Braking — Plugging, Rheostatic and
Regenarative Types. Mechanics of Train Movement. Speed-Time Curves of Different Services —
Trapezoidal and Quadrilateral, Speed-Time Curves — Numerical Problems. Calculations of
Tractive Effort, Power, Specific Energy Consumption - Effect of Varying Acceleration and
Braking Retardation, Adhesive Weight and Coefficient of Adhesion — Problems.
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UNIT-V ECONOMIC ASPECTS OF UTILISING ELECTRICAL ENERGY:

Power Factor Improvement, Improvement of Load Factor, Off Peak Loads- Use of Exhaust
Steam, Waste Heat Stations, Pit Head Generation, Diesel Plant, General Comparison of Private
Plant and Public Supply- Initial Cost and Efficiency, Capitalization of Losses, Choice of
Voltage, Cost of Renewals.

Course Outcomes:
The students will have knowledge on the following concepts to:
e Identify most appropriate heating & welding techniques for suitable applications
e Design the levels of illumination based on the applications
® Determine speed-time curves, acceleration & retardation of different traction
services.
® Estimate energy consumption levels at various modes of operation in traction systems
o Identify the economic aspects of utilizing electrical energy

TEXT BOOKS:
1. Utilization of Electric Energy — by E. Openshaw Taylor and V. V. L. Rao,
Universities Press.
2. Art & Science of Utilization of electrical Energy — by Partab, Dhanpat Rai & Co.
3. Utilization of Electrical Energy & Traction — J.B.Gupta, Rajeev Manglik,Rohit
Manglik — Published by S.K Kataria & Sons.

REFERENCE BOOKS:
1. Utilization of Electrical Power including Electric drives and Electric traction — by
N.V.Suryanarayana, New Age International (P) Limited, Publishers, 1996.
2. Utilization of Electrical Power — by R. K. Rajput, Laxmi Publications
3. Generation, distribution and utilization of electrical energy by C.L Wadhwa,wiley
Eastern Limited-1993
4. Electrical Power,S.L Uppal Khanna Publisher — 1988.
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III B.Tech II Semester

15AME35-Optimization Techniques by MATLAB

(Choice Based Credit Courses (Inter-department))

Course objective:

To engage in learning of optimization principles, be able to effectively setup and solve
real-world optimization problems, and develop technical and communication skills. The course
also aims to teach how to use computer programs such as MATLAB to solve mathematical

models.

UNIT I

Introduction to MAT LAB: Overview, MATLAB Preliminaries, Basics of MATLAB, Beyond
the Basics of MATLAB, Popular Functions and Commands, Plotting using MATLAB,
Optimization with MATLAB.

UNIT I1

Introduction to Optimization: Statement of an optimization problem, Classifications of
optimization Problems: Single variable optimization, Multi variable optimization with no
constraints, Multi variable optimization with equality constraints, Multi variable optimization
with inequality constraints, Convex and Concave programming.

UNIT III
Single Variable Optimization: Finite difference method, Central difference method, Runge-
Kutta method, interval halving method, golden section method with MATLAB code.

UNIT IV
Multi Variable Optimization: Conjugate gradient method, Newton's method, Powell's method,
Flectcher- Reeves method, Hook and Jeeves method, interior penalty function with MATLAB

code.

UNIT V

Evolutionary Algorithms: Overview, Genetic Algorithms: Basics of Genetic Algorithms,
Options in MATLAB, Multi Objective Optimization using Genetic Algorithms, Ant Colony
Optimization, Simulated Annealing, Particle Swarm Optimization.

Head :

Mechanical Engineering Department,
JNTUA College of Englneering,
PULIVENDULA - 516 390.
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Course Outcomes:
after completion of this course the student can be able to,
¢ Define and use optimization terminology and concepts, and understand how to classify an
optimization problem.
¢ know the Application of Optimization Methods to Engineering Problems.
e implement basic optimization algorithms in a computational setting and apply existing
optimization software packages (MATLAB) to solve engineering problems.

Text books:
1. "MATLAB An introduction with applications" Rao V.Dukkipati, New age international
publications.

2. "Optimization in practice with MATLAB" Achille Messac, Cambridge University Press.
3. "Introduction to optimum design" Jasbir S Arora, Academic Press, Elsevier Publications.

References:
1. "MATLAB Optimization Techniques" Cesar Perez Lopez, Academic press, Springer
publications.
2. "Applied Numerical Methods with MATLAB for Engineers and scientists" Steven
C.Chapra. Mc,Graw Hill Publications.
3. "Nonlinear.optimization" Benny Yakir, open source from net.
Head

Mechanical Engineermg Departlmsnt.
JNTUA College of Engineering,
PULIVENDULA - 516 3980,
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I1I B.Tech II Semester
15AME36-MECHATRONICS AND MEMS
(Choice Based Credit Courses (Inter-department))

Course Objectives:
e To understand the technologies behind modern mechatronic systems.
o To provide methodological fundamentals for the development of fully automated system.
e To teach students how to develop a robotic or automated system project focusing on the
hardware and software integration, and
e To apply the acquired knowledge for developing a mechatronic system.

UNIT -1

Introduction: Definition of Mechatronics, Need for Mechatronics in Industry, Objectives of
mechatronics, mechatronics design process, Mechatronics key elements, mechatronics
applications — Computer numerical control (CNC) machines, Tool monitoring systems, Flexible
manufacturing system (FMS), Industrial Robots, Automatic packaging systems, Automatic
inspection systems.

UNIT -1I

Sensors: Static characteristics of sensors, Displacement, Position and Proximity Sensors, Force
and torque sensors, Pressure sensors, Flow sensors, Temperature sensors, Acceleration sensors,
Level sensors, Light sensors, Smart material sensors, Micro and Nano sensors, Selection criteria

for sensors.

UNIT -11I
Actuators: Mechanical, Electrical, Hydraulic and Pneumatic Actuation systems, Characteristics

and their limitations, Design of Hydraulic and Pneumatic circuits, Piezoelectric actuators, Shape
memory alloys, Selection criteria for actuators.

UNIT -1V

Microprocessors, Microcontrollers and Programmable Logic Controllers: Architecture of
of Microprocessor, Microcontroller and Programmable Logic Controller, PLC Programming
using ladder diagrams, logics, latching, sequencing, timers relays and counters, data handling,
Analog input/output, selection of -.

UNIT -V
Micro Electro Mechanical Systems (MEMS): History, Effect of scaling, Fabrication
Techniques: Oxidation, Physical Vapor disposition, Chemical Vapor Deposition, Lithography,

Etching, Wafer bonding, LIGA, DRIE, Applications: Lab on chip. l/
v
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Course Outcomes
Upon successful completion of this unit, the student will be able to:

o Define the discipline of mechatronics.

o Identify examples of mechatronic systems that are encountered in real life.

o Identify the components of a typical mechatronic system.

Text books:
1. Mechatronics, W.Bolton, Pearson Education
2. Mechatronic System Design, Devadas Shetty and Richard A Kolk, Cengage learning
3. Mechatronics an integrated approach, Clarence W. de Silva, CRC Press
4. Micro Electro Mechanical Systems Design, James J Allen, CRC Press Taylor & Francis
group
5. Mechatronics, Ganesh S Hedge, Jones and Bartlett Publishers

hemll Department

Mechanical Engineering LUepa \

JNTUA College of Englineering,
PULIVENDULA - 816 390,
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ITI B.Tech II Semester
15AME37-AUTOMOTIVE ELECTRONICS
(Choice Based Credit Courses (Inter-department))

Course Objectives:
o 7o understand the use of electronics in the automobile.
o To appreciate the various electronic and the instrumentation systems used in automobile.

UNIT 1

Introduction to microcomputer: Microcomputer: Buses, memory, timing, CPU registers;
Microprocessor architecture: Initialization, operation codes, program counter, branch and jump
instructions, subroutine. Analog to digital converters and Digital to analog converters, sampling,
polling and interrupts, digital filters, lookup table.

UNIT 2
Sensors and actuators: Speed sensors, Pressure sensors: Manifold Absolute Pressure sensor,

knock sensor, Temperature sensors: Coolant and Exhaust gas temperature, Exhaust Oxygen
level sensor, Position sensors: Throttle position sensor, accelerator pedal position sensor and
crankshaft position sensor, Air mass flow sensor. Solenoids, stepper motors and relays.

UNIT 3

Electronic engine management system: Electronic engine control: Input, output and control
strategies, electronic fuel control system, fuel control modes: open loop and closed loop
control at various modes, EGR control, Electronic ignition systems — Spark advance correction
schemes, fuel injection timing control.

UNIT 4

Electronic vehicle management system: Cruise control system, Antilock braking system,
electronic suspension system, electronic steering control, traction control system, Transmission
control, Safety: Airbags, collision avoiding system, low tire pressure warning system.

UNIT 5

Automotive instrumentation system: Input and output signal conversion, multiplexing, fuel
quantity measurement, coolant temperature and oil pressure measurement, display devices-
LED, LCD, VFD and CRT, Onboard diagnostics(OBD), OBD-II, off board diagnostics.

)

N—— Head
echanical Engineering Department,
JINTUA College of Engineering,
PULIVENDULA - 5§18 390,
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Course outcomes:
After completion of this course the student can be able to:
1. Obtain an overview of automotive components, like sensors, actuators, communication
protocols and safety systems employed in today’s automotive industry .
2. Interface automotive sensors and actuators with microcontrollers.
3. Know, the various display devices that are used in automobiles.

Text Books:
|. Understanding Automotive Electronics, William B Ribbens, Newne Butterworth-

Heinermann, 6th edition 2003.
2. Crouse W H, Automobile Elctrical Equipment, McGraw Hill Book Co.Inc, Newyork 2005

References:
I. Bechhold “Understanding Automotive Electronics”, SAE, 1998.

2. Robert Bosch “Automotive Hand Book”, SAE (5th Edition), 2000.

3. Tom Denton,”Automobile Electrical and Electronic Systems” 3rd edition- Edward

Arnold, London - 2004.
4. Eric Chowanietz - ‘Automotive Electronics’ - SAE International USA — 1995
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III B.Tech II Semester
15AEC34-FUNDEMENTALS OF COMMUNICATION SYSTEMS

(QUALITATIVE TREATMENT ONLY)
(Choice Based Credit Courses (Inter-department))

Course Objectives:
1. To study the fundamental concept of the analog communication systems.
2. To analyze various analog modulation and demodulation techniques.
3. To know the working of various transmitters and receivers.
4. To understand the influence of noise on the performance of analog communication
systems, and to acquire the knowledge about information and capacity.

UNIT-1
Elements of communication systems, need for Modulation, Modulation Methods, Baseband and

carrier communication, Amplitude Modulation (AM), Generation of AM signals, Rectifier
detector, Envelope detector, sideband and carrier power of AM, Double sideband suppressed
carrier (DSB-SC) modulation & its demodulation, Switching modulators, Ring modulator,
Balanced modulator, Single sideband (SSB) transmission, VSB Modulation.

UNIT-1I

Angle Modulation & Demodulation: Concept of instantaneous frequency, Generalized concept
of angle modulation, Bandwidth of angle modulated waves — Narrow band frequency modulation
(NBFM); and Wide band FM (WBFM), Phase modulation, Pre-emphasis, & De-emphasis,
Illustrative Problems.

UNIT -11I

Pulse Analog Modulation Techniques

Pulse analog modulation techniques, Generation and detection of Pulse amplitude modulation,
Pulse width modulation, Pulse position modulation.

Multiple Access Techniques
Introduction to multiple access techniques, FDMA, TDMA, CDMA, SDMA: Advantages and

applications.

UNIT IV

Digital Communication (Qualitative Approach only)

Pulse Code Modulatien,; BPGM; Delta modulation, Adaptive delta modulation, Overview of
ASK, PSK, QPSK, BPSK and M- PSK techniques

Unit-V

Modern Communication Trends (Qualitative Approach only)

Basics of Spectrum utilizations, Comparison of 2G, 3G, Types of Ethernet, Modems — Types of
Modems, 100Mbps, 1Gbps modems, Role of IPV6 in Present trends.
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Course Outcomes:
This course provides the foundational education in Analog Communication systems, and

applications. The students are provided the learning experience through class room teaching
and solving assignment & tutorial problems. At the end of course, students should be able to:

1. Acquire knowledge on the basic concepts of Analog Communication Systems.

2. Analyze the analog modulated and demodulated systems.

3. Verify the effect of noise on the performance of communication systems.

4. Know the fundamental concepts of information and capacity.

TEXT BOOKS:
1. Sham Shanmugam, “Digital and Analog Communication Systems”; Wiley-India edition,
2006.

2. Wayne Tomasi, Electronic Communications System: Fundamentals Through
Advanced, 2" editions, PHI, 2001.

REFERENCES:
1. Simon Hakin, “Communication Systems,” Wiley India Edition, 4" Edition, 2011,
2. Bruce Carlson, & Paul B. Crilly, “Communication Systems — An Introduction to Signals
& Noise in Electrical Communication”, 5™ Edition, McGraw-Hill' International Edition,

2010.
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III B.Tech II Semester
15AEC35-INDUSTRIAL ELECTRONICS
(Choice Based Credit Courses (Inter-department))
LTPC
3 1.0 3

Course Objective:
1. To get an overview of semi-conductor devices (such as PN junction diode & Transistor)
and their switching characteristics.
2. To study the characteristics of AC to DC converters.
3. To know about the practical applications Electronics in industries.

UNIT - 1I:

SEMICONDUCTOR DEVICES: Scope of industrial Electronics, Semiconductors, Merits of
semiconductors, crystalline structure, Intrinsic semiconductors, Extrinsic semiconductors,
current flow in semiconductor, Open-circuited p-n junction, Diode resistance, Zener diode,
Photoconductors and junction photo diodes, Photo voltaic effect, Light emitting diodes (LED)

UNIT -1II:

JUNCTION TRANSISTORS: Introduction, The junction transistor, Conventions for polarities
of voltages and currents, Open circuited transistor, Transistor biased in the active region, Current
components in transistors, Currents in a transistor, Emitter efficiency, Transport factor and
transistor-o, Dynamic emitter resistance, Transistor as an amplifier, Transistor construction,
Letter symbols for semiconductor Devices, Characteristic curves of junction transistor in
common configuration, static characteristic curves of PNP junction transistor in common emitter
configuration, The transistor in common collector Configuration.

UNIT - III:

AC TO DC CONVERTORS: AC to DC converters- Introduction, Classification of Rectifiers,
Half wave Rectifiers, Full wave Rectifiers, Comparison of Half wave and full wave rectifiers,
Bridge Rectifiers, Bridge Rectifier meter, Voltage multiplying Rectifier circuits, Capacitor filter,
LC Filter, Metal Rectifiers, Regulated Power Supplies, Classification of Voltage Regulators,
Short period Accuracy of Regulators, Long period Accuracy of Voltage Regulator, Principle of
automatic voltage Regulator, Simple D.C. Voltage stabilizer using Zener diode, D.C. Voltage
Regulators, Series Voltage Regulators, Complete series voltage regulator circuit, Simple series
voltage regulator.

UNIT - 1V: INDUSTRIAL APPLICATIONS -1
Resistance welding controls: Introduction, Resistance welding process, Basic Circuit for A.C.
resistance welding, Types of Resistance welding, Electronic welding control used in Resistance

welding, Energy storage welding.
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Induction heating: Principle of induction heating, Theory of Induction heating merits of

induction heating, Application of induction heating, High frequency power source of induction
heating

Dielectric heating: Principle of dielectric heating, theory of dielectric heating, dielectric
properties of typical materials, electrodes used in dielectric heating, method of coupling of
electrodes to the R.F. generator, Thermal losses in Dielectric heating, Applications.

UNIT - V: INDUSTRIAL APPLICATIONS - II

Ultrasonics: Introduction, Generation of Ultrasonic waves, Application of Ultrasonic waves,
Ultrasonic stroboscope, ultrasonic as means of communication, ultrasonic flaw detection, Optical
image on non-homogeneities, ultrasonic study of structure of matter, Dispersive study of
structure of matter, Dispersive and colloidal effect of Ultrasonic, Coagulating action of
Ultrasonic, separation of mixtures by ultrasoni8c waves, cutting and machining of hard materials
by ultrasonic vibrations, Degassing of liquids by ultrasonic waves, Physico-chemical effects of
ultrasonics, chemical effects of ultrasonics, Thermal effects of Ultrasonics, soldering and
welding by ultrasonics, Ultrasonic Drying

Course Qutcome: After completion of the course the students will be able to
a. Get an overview of semi-conductor devices (such as PN junction diode & Transistor) and
their switching characteristics.
Understand the characteristics of AC to DC converters.
Understand about the practical applications Electronics in industries.

Text Books:
1. G. K. Mithal, “Industrial Electronics”, Delhi, Khanna Publishers, 2000.
2. J.Gnanavadivel, R.Dhanasekaran, P.Maruthupandi, “Industrial Electronics”, Anuradha
Publications, 2011.

Reference Books:
1. F.D. Petruzulla, “Industrial Electronics”, Singapore, McGraw Hill, 1996.
2. M. H. Rashid, “power Electronics Circuits, Devices and Application”, 3rd edition, PHI,
2004.
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II1 B.Tech I1 Semester
15AEC36-NEURAL NETWORKS & FUZZY LOGIC
(Choice Based Credit Courses (Inter-department))

Course Objectives:

1. To Know the basics of Neural Networks and essentials of Artificial Neural Networks with
Single Layer and Multilayer Feed Forward and Feedback Networks

2. To understand the Applications of Neural Networks in pattern recognition, speech and
decision making.

3. To study the basic concepts of Fuzzy Logic, Fuzzy sets and Fuzzy system design
implementation.

4, To Know the Associate Memories , FAM neural networks and encoding Adaptive
Resource theory- network for ART

UNIT-1

Neural Networks Characteristics: History of Development in neural networks, Artificial neural
net terminology, model of a neuron, Topology, Types of learning. Supervised, Unsupervised
learning. Basic Learning laws, Hebb’s rule, Delta rule, widrow and Hoff LMS learning rule,
correlation learning rule instar and ouster learning rules.

UNIT-II
Unsupervised Learning: Competitive learning, K-means clustering algorithm, Kohonen’s
feature maps. Radial Basis function neural networks- recurrent networks, Real time recurrent and
learning algorithm. Introduction to Counter propagation Networks- CMAC Network, ART
networks, Application of NN in pattern recognition, optimization, Control, Speech and decision
making.

UNIT-III

Neural Network models: neural network models, layers in neural network and their
connections. Instar, outstar, weights on connections, threshold function, application- Adaline and
madaline. Back propagation: feed forward back propagation network- mapping, layout, training,
BPN applications

UNIT-IV

Fuzzy Logic: Basicconcepts of Fuzzy logic, Fuzzy vs Crisp set, Linguistic variables,
membership functions, operations of Fuzzy sets, Fuzzy if-then rules, Variables inference
techniques, defuzzification techniques, basic Fuzzy interference algorithm, application of fuzzy
logic , Fuzzy system design implementation , useful tools supporting design.
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UNIT-V

Bidirectional Associative Memory (BAM), inputs and outputs, weights and training. FAM-fuzzy
associative memory, association, FAM neural networks, encoding Adaptive Resource theory-
network for ART, processing in ART

Course Outcomes: After completion of the course, the student can able to
a. Comprehend the concepts of feed forward neural networks
b. Analyze the various feedback networks
c. Understand the concept of fuzziness involved in various systems and fuzzy set theory.
d. Comprehend the fuzzy logic control and adaptive fuzzy logic and to design the fuzzy
control using genetic algorithm.
e. Analyze the application of fuzzy logic control to real time systems.

Text Books:
1. Berkin Riza C and Trubatch, “Fuzzy System design principles- Building Fuzzy IF-THEN
rule bases”, IEEE Press.
2. Yegna Narayanan, “Artificial Neural Networks”. 8" Printing, PHI, 2003.

Reference Books: N
1. Simon Haykin, “Neural Networks,” Pearson Education.
2. Yen and Langari, “Fuzzy Logic: Intelligence, Control and Information”, Pearson

Education.
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I11 B.Tech II Semester
15ACS35- MOBILE COMPUTING
(Choice based credit course of inter department)
L TPC
3 1 0 3

Course Objective:

e To make the students understand the basic information about mobile computing and its
concepts such as Applications, Impediments, Architecture, New Data Services like
GPRS, CSHSD, DECT,Mobile IP Networks, MANET’s and Linux for Mobile devices.

e To get acquaintance with the class of abstractions offered by the mobile computing
system that develops the User App applications

UNIT-I

Introduction: Mobile Communications, Mobile Computing—Paradigm, Promises/Novel
Applications and Impediments and Architecture; Mobile and Handheld Devices, Limitations of
Mobile and Handheld Devices. GSM - Services, System Architecture, Radio Interfaces,
Protocols, Localization, Calling, Handover, Security, New Data Services, GPRS, CSHSD,

DECT.

UNIT-II

Medium Access Control in Wireless (MAC): Motivation for a specialized MAC (Hidden and
exposed terminals, Near and far terminals), SDMA, FDMA, TDMA, CDMA. MAC protocols for
GSM, Wireless LAN (IEEE802.11), Collision Avoidance (MACA, MACAW) Protocols.
Mobile IP Network Layer: IP and Mobile IP Network Layers, Packet Delivery and Handover
Management, Location Management, Registration, Tunneling and Encapsulation, Route
Optimization,DHCP.

UNIT-III

Mobile Transport Layer: Conventional TCP/IP Protocols, Indirect TCP, Snooping TCP,
Mobile TCP, Other Transport Layer Protocols for Mobile Networks.

Database Issues: Database Hoarding & Caching Techniques, C—S Computing & Adaptation,
Transactional Models, Query processing, Data Recovery Process & QoS Issues.

UNIT-1V

Data Dissemination and Synchronization: Communications Asymmetry, Classification of
Data Delivery Mechanisms, Data Dissemination Broadcast Models, Selective Tuning and
Indexing Methods, Digital Audio and Video Broadcasting (DAB & DVB). Data Synchronization
~Introduction, Software, and Protocols

UNIT-V

Mobile Ad hoc Networks (MANETS): Introduction, Applications & Challenges of a MANET,
Routing, Classification of RoUting Algorithms, Algorithms such as DSR, AODV, DSDV, etc.,
Mobile Agents, Service Discovery.

Protocols and Platforms for Mobile Computing: WAP, Bluetooth, XML, J2ME, Java Card,
Palm OS, Windows CE, Symbian OS, Linux for Mobile Devices.
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Course Outcome:

sStudents able to use mobile computing more effectively

* Developing mobile application programs to exploit the mobile operating system

~

TEXTBOOKS:
1. Raj Kamal, “Mobile Computing”, Oxford University Press, 2007, ISBN: 0195686772

REFERENCEBOOKS:
1. Jochen Schiller, “Mobile Communications”, Addison-Wesley, Second Edition, 2004.

2. Stojmenovic and Cacute, “Handbook ofWireless Networks and Mobile Computing”, Wiley,
2002, ISBN0471419028. ,

3. Reza Behravanfar, “Mobile Computing Principles: Designing and Developing Mobile
Applications with UML and XML”, ISBN: 0521817331, Cambridge University Press,Oct 2004,
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II1 B. Tech II Semester
15ACS36- OPTIMIZATION TECHNIQUES
(Choice based credit course of inter department)

Course Objective:

* To understand the theory of optimization methods and algorithms developed for solving
various types of optimization problems.

* To develop and promote research interest in applying optimization techniques in problems of
Engineering and Technology.

* To apply the mathematical results and numerical techniques of optimization theory to concrete
Engineering problems.

UNIT-1

Introduction to optimization: Requirements for the Application of Optimization Methods,
Applications of Optimization in Engineering, Structure of Optimization Problems, Functions of a
Single Variable: Properties of Single-Variable Functions, Optimality Criteria, Region
Elimination =~ Methods, Polynomial Approximation or Point Estimation Methods.

UNIT-II
Functions of a Several Variables: Optimality Criteria, Direct-Search Methods, Gradient Based
Methods, Comparison of Methods and Numerical Results.2013-2014

UNIT-III

Linear Programming: Formulation of Linear Programming Models, Graphical Solution of Linear
Programming in Two Variables, Linear Programming in Standard Form, Principles of the
SimplexMethod,Applications.

UNIT-1V

Constrained Optimality Criteria: Equality-Constrained Problems, Lagrange Multipliers,
Economic Interpretation of Lagrange Multipliers, Kuhn-Tucker Conditions, Kuhn-Tucker
Theorems, Saddle point Conditions, Second-Order Optimality Conditions, Generalized Lagrange
Multiplier Method, and Generalization of Convex Functions.

UNIT-V

Transformation Methods: Penalty Concept, Algorithms, Codes, and Other Contributions, Method
of Multipliers, Constrained Direct Search: Problem Preparation, Adaptations of Unconstrained
Search Methods, Random-Search Methods.

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

» Use various optimization techniques such as Quadratic programming, Dynamic Programming
and select the ones most suitable to the problem at hand.

* Subdivide a complex system in to smaller disciplinary models, manage their interfaces and
reintegrate them in to an overall system model.

* Rationalize and quantify a system architecture or product design problem by selecting
appropriate objective function, design variables, parameters and constraints.
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 Interpret the mathematical conditions for optimality and give physical explanation.
* Make recommendations based on solutions, analysis and limitations of models.

TEXTBOOKS:
1. Engineering Optimization- Methods and Applications, A.Ravindran, K. M. Ragsdell, G.V.

Reklaitis, Second Edition, Wiley India Edition.

2. Introductory Operation Research- Theory and Applications, H.S. Kasana, K.D. Kumar,
Springer International Edition.

REFERENCES:

1. Optimization Methods in Operations Research and Systems Analysis, K.V. Mital and C.
Mohan, New Age International (P)Limited, Publishers, Third Edition, 1996.
2. Operations Research, Dr. J.K.Sharma, Mc Millan.

3. Operations Research: An Introduction, H.A. Taha, PHI Pvt. Ltd.,



CBCC ANEXURE-II R-15
III B.Tech II Semester
15ACS37-MACHINE LEARNING
(Choice based credit course of inter department)
L TPC
3 1 0 3

Course Objectives:
1. Machine Learning is the discipline of designing algorithms that allow machines
(e.g.,a computer)
2. To learn patterns and concepts from data without being explicitly programmed.
3. This course will be an introduction to the design (and some analysis) of Machine
Learning Algorithms, with a modern outlook focusing on recent advances, and examples
of real-world applications of Machine Learning algorithms.

UNIT I

Introduction- Well-posed learning problems, Designing a learning system, Perspectives and
issues in machine learning.

Concept learning and the general to specific ordering — Introduction, A concept learning task,
Concept learning as search, Find-S: finding a maximally specific hypothesis, Version spaces and
the candidate elimination algorithm and Their Remarks,

UNIT II

Decision Tree learning — Introduction, Decision tree representation, Appropriate problems and
issues for decision tree learning, The basic decision tree learning algorithm, Hypothesis space
search in decision tree learning,

Artificial Neural Networks — Introduction, Neural network representation, Appropriate
problems for neural network learning, Perceptions, Multilayer networks and the back
propagation algorithm with their Remarks.

Evaluation Hypotheses — Motivation, Estimation hypothesis accuracy, Basics of sampling
theory, A general approach for deriving confidence intervals, Difference in error of two
hypotheses, Comparing learning algorithms.

UNIT III

Bayesian learning — Introduction, Bayes theorem and concept learning, Maximum likelihood
and least squared error hypotheses, Maximum likelihood hypotheses for predicting probabilities,
Minimum description length principle, Bayes optimal classifier, Gibs algorithm, Naive Bayes
classifier, An example learning to classify text, Bayesian belief networks The EM algorithm.
Computational learning theory—introduction: probably approximately correct (PAC) learning.
Sample complexity: -quantifying the number of examples needed to PAC learn. Computational
complexity of training.Sample complexity for finite hypothesis spaces, kDNF, and kCNF.
Sample complexity for infinite hypothesis spaces, Vapnik-Chervonenkis dimension

Genetic Algorithms — Motivation, Genetic Algorithms, An illustrative Example, Hypothesis
Space Search, Genetic Programming, Models of Evolution and Learning, Parallelizing Genetic

Algorithms
(/ﬁ/\ﬁ/\,kp
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UNIT IV

Learning Sets of Rules — Introduction, Sequential Covering Algorithms, Learning Rule Sets:
Summary, Learning First Order Rules, Learning Sets of First Order Rules: FOIL, Induction as
Inverted Deduction, Inverting Resolution.

Analytical Learning - Introduction, Learning with Perfect Domain Theories: Prolog-EBG
Remarks on Explanation-Based Learning, Explanation-Based Learning of Search Control
Knowledge.

UNIT V

Combining Inductive and Analytical Learning — Motivation, Inductive-Analytical
Approaches to Learning, Using Prior Knowledge to Initialize the Hypothesis, Using Prior
Knowledge to Alter the Search Objective, Using Prior Knowledge to Augment Search Operators.
Reinforcement Learning — Introduction, The Learning Task, Q Learning, Non-Deterministic,
Rewards and Actions, Temporal Difference Learning, Generalizing from Examples, Relationship
to Dynamic Programming.

Course Outcomes:
1. Develop an appreciation for what is involved in learning from data.
2. Understand a wide variety of learning algorithms.
3. Understand how to apply a variety of learning algorithms to data.
4. Understand how to perform evaluation of learning algorithms and model selection.

TEXT BOOKS:

1. Machine Learning — Tom M. Mitchell, - MGH.

2. Machine Learning: An Algorithmic Perspective, Stephen Marsland, Taylor & Francis (CRC)
3. Bishop.C(2006)pattern recognition and machine learning .Berlin:Springer-Verlag.

REFERENCES:

1. Machine Learning Methods in the Environmental Sciences, Neural Networks, William W
Hsieh, Cambridge Univ Press.

2. Richard o. Duda, Peter E. Hart and David G. Stork, pattern classification, John Wiley &
Sons Inc., 2001.

3. Chris Bishop, Neural Networks for Pattern Recognition, Oxford University Press, 1995.

Baldi.P and Brunak.S(2002) Bioinformatics : A Machine Learning Approach Cambridge:

5. HalDaumé III, A Course in Machine Learning, 2015
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