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B.TECH ELECTRICAL AND ELECTRONICS ENGINEERING 

Curriculum [Regulation B (2013)]

SEMESTER I

	Course Code
	Course Name
	L
	T
	P
	C

	THEORY

	U1GEB01
	Communicative English - I
	3
	0
	0
	3

	U1GEB02
	Engineering Mathematics - I
	3
	1
	0
	4

	U1GEB03
	Engineering Physics - I
	3
	0
	0
	3

	U1GEB04
	Engineering Chemistry - I
	3
	0
	0
	3

	U1GEB05
	Basic Electrical and Electronics Engineering
	3
	0
	0
	3

	U1GEB06
	Engineering Graphics
	3
	1
	0
	4

	PRACTICAL

	U1GEB07
	Engineering Physics and Chemistry Laboratory - I
	0
	0
	4
	2

	U1GEB08
	Basic Electrical and Electronics Laboratory
	0
	0
	3
	2

	U1GEB09
	Engineering Practices laboratory
	0
	0
	3
	2

	Total
	18
	2
	10
	26


SEMESTER II

	Course Code
	Course Name
	L
	T
	P
	C

	THEORY

	U2GEB10
	Communicative English-II 
	3
	0
	0
	3

	U2GEB11
	Engineering Mathematics –II
	3
	1
	0
	4

	U2GEB12
	Engineering Physics – II
	3
	0
	0
	3

	U2GEB13
	Engineering Chemistry – II
	3
	0
	0
	3

	U2GEB15
	Basics of Mechanical and Civil Engineering
	3
	0
	0
	3

	U2GEB14
	Fundamentals of Computing and Programming
	3
	0
	0
	3

	PRACTICAL

	U2GEB16
	Computer Practice Laboratory
	0
	0
	3
	2

	U2GEB17
	Engineering Physics & Chemistry Laboratory-II
	0
	0
	4
	2

	U2GEB18
	Communication Skills Laboratory
	0
	0
	3
	2

	Total
	18
	1
	10
	25


B.TECH ELECTRICAL AND ELECTRONICS ENGINEERING 

Curriculum &Syllabus [Regulation B (2014)]

SEMESTER I

	Course Code
	Course Name
	L
	T
	P
	C

	THEORY

	U1GEB20
	Engineering English - I
	2
	0
	0
	2

	U1GEB21
	Engineering Mathematics - I
	3
	1
	0
	4

	U1GEB22
	Engineering Physics - I
	2
	0
	0
	2

	U1GEB23
	Engineering Chemistry - I
	2
	0
	0
	2

	U1GEB24
	Principles of Electrical and Electronics Engineering
	3
	0
	0
	3

	U1GEB25
	Basics of Computing and C Programming
	3
	0
	0
	3

	PRACTICAL

	U1GEB26
	Engineering Physics and Chemistry Laboratory - I
	0
	0
	4
	2

	U1GEB27
	Principles of Electrical and Electronics Engineering Laboratory
	0
	0
	3
	2

	U1GEB28
	Computer Practices laboratory
	0
	0
	3
	2

	Total
	15
	1
	10
	22


SEMESTER II

	Course Code
	Course Name
	L
	T
	P
	C

	THEORY

	U2GEB29
	Engineering English-II 
	2
	0
	0
	2

	U2GEB30
	Engineering Mathematics –II
	3
	1
	0
	4

	U2GEB31
	Engineering Physics – II
	2
	0
	0
	2

	U2GEB32
	Engineering Chemistry – II
	2
	0
	0
	2

	U2GEB33
	Basics of Mechanical and Civil Engineering
	3
	0
	0
	3

	U2GEB34
	Engineering Graphics
	3
	1
	0
	4

	PRACTICAL

	U2GEB37
	Engineering  Practice Lab
	0
	0
	3
	2

	U2GEB35
	Engineering Physics & Chemistry Laboratory-II
	0
	0
	4
	2

	U2GEB36
	Proficiency in English Lab - I
	0
	0
	3
	2

	U2GEB38
	Life Skills
	1
	0
	0
	1

	Total
	16
	2
	10
	24


B.TECH ELECTRICAL AND ELECTRONICS ENGINEERING

CURRICULUM & SYLLABUS
SEMESTER - III

	Code No
	Subjects
	L
	T
	P
	C

	Theory

	U3MAB01
	Transforms and Partial Differential Equations  
	3
	1
	0
	4

	U3EEB01
	DC machines and Transformers 
	3
	1
	0
	4

	U3EEB02
	Electromagnetic Theory
	3
	0
	0
	3

	U3EEB03
	Electric Circuit Theory 
	3
	1
	0
	4

	U3EEB04
	Electronic Devices and Circuits 
	3
	0
	0
	3

	U3CEB13
	Environmental Science and Engineering
	3
	0
	0
	3

	Practical

	U3EEB05
	DC machines and Transformers lab 
	0
	0
	3
	2

	U3EEB06
	Electric Circuits lab 
	0
	0
	3
	2

	U3EEB07
	Electronic Devices and Circuits lab 
	0
	0
	3
	2

	Total Credits
	27


L – Lecture; T – Tutorial; P – Practical; C – Credit

SEMESTER - IV

	Code No
	Subjects
	L
	T
	P
	C

	Theory

	U4MAB03
	Numerical Methods
	3
	1
	0
	4

	U4EEB08
	AC Machines
	3
	1
	0
	4

	U4EEB18
	Digital Logic Circuits
	3
	0
	0
	3

	U4EEB10
	Linear Control Systems
	3
	1
	0
	4

	U4CSB01
	Data Structures & C programming
	3
	0
	0
	3

	U4MEB55
	Applied Thermodynamics and fluid Mechanics
	3
	0
	0
	3

	Practical

	U4EEB12
	AC Machines lab
	0
	0
	3
	2

	U4EEB13
	Control Systems lab
	0
	0
	3
	2

	U4CSB05
	Data Structures and C Programming lab
	0
	0
	3
	2

	Total Credits
	27


L – Lecture; T – Tutorial; P – Practical; C – Credit

SEMESTER - V
	SUB.CODE
	SUBJECT
	L
	T
	P
	C

	THEORY

	U5EEB14
	Power Electronics
	3
	1
	0
	4

	U5EEB15
	Communication Engineering
	3
	0
	0
	3

	U5EEB16
	Linear Integrated Circuits
	3
	0
	0
	3

	U5EEB17
	Transmission & Distribution of Electrical Energy
	3
	0
	0
	3

	U5EEB09
	Measurements and Instrumentation
	3
	0
	0
	3

	U5EEB19
	Microprocessors and Microcontrollers
	3
	0
	0
	3

	PRACTICAL

	U5EEB20
	Microprocessors and Microcontrollers Lab
	0
	0
	3
	2

	U5EEB21
	Linear and Digital Integrated Circuits Lab
	0
	0
	3
	2

	U5ENB01
	Proficiency in English
	0
	0
	3
	2

	Total Credits
	25


SEMESTER - VI
	Code No
	Subjects
	L
	T
	P
	C

	Theory

	U6EEB22
	Power System Analysis
	3
	1
	0
	4

	U6EEB23
	Digital Signal Processing 
	3
	0
	0
	3

	U6EEB24
	Power System Protection and Switch Gear 
	3
	0
	0
	3

	U6EEB25
	Solid State Drives
	3
	0
	0
	3

	*****
	Elective – I
	3
	0
	0
	3

	*****
	Elective – II
	3
	0
	0
	3

	Practical

	U6EEB26
	Digital Signal Processing Lab
	0
	0
	3
	2

	U6EEB27
	Measurements and Instrumentation Lab
	0
	0
	3
	2

	U6EEB28
	Power Electronics And Solid State Drives Lab 
	0
	0
	3
	2

	Total Credits
	25


SEMESTER VII
	Code No
	Subjects
	L
	T
	P
	C

	Theory

	U7EEB29
	Power System Operation and Control
	3
	1
	0
	4

	U7EEB30
	Renewable Energy Resources
	3
	0
	0
	3

	U7EEB31
	Design of Electrical Machines  
	3
	1
	0
	4

	U7EEB32
	Utilization of Electrical Energy 
	3
	0
	0
	3

	*****
	Elective – III
	3
	0
	0
	3

	*****
	Elective- IV
	3
	0
	0
	3

	Practical

	U7EEB33
	Power System Simulation Lab
	0
	0
	3
	2

	U7EEB34
	Modern Computing Lab
	0
	0
	3
	2

	U7EEB35
	Product Design and Development Lab
	0
	0
	3
	2

	Total Credits
	26


SEMESTER VIII

	Code No
	Subjects
	L
	T
	P
	C

	U8EEB54
	Project 
	0
	0
	24
	12

	Total Credits
	12


Total Credits = 142

LIST OF ELECTIVES

	SUB.CODE
	SUBJECT
	L
	T
	P
	C

	ELECTIVE I

	UEEEB33
	Bio-Medical Instrumentation
	3
	0
	0
	3

	UEEEB34
	Special Electrical Machines
	3
	0
	0
	3

	UEEEB35
	Energy Engineering
	3
	0
	0
	3

	UEEEB36
	Principles of Robotics
	3
	0
	0
	3

	UECSB04
	Computer Organization and Architecture
	3
	0
	0
	3

	UEEEB37
	Modern Control Theory 
	3
	0
	0
	3

	ELECTIVE II

	UEEEB38
	Power System Dynamics
	3
	0
	0
	3

	UEEEB39
	Introduction to automation
	3
	0
	0
	3

	UEEEB40
	Modern Protective Relays
	3
	0
	0
	3

	UEEEB41
	Non Linear system and Adaptive Control
	3
	0
	0
	3

	UEEEB42
	Embedded System Design
	3
	0
	0
	3

	ELECTIVE III

	UEEEB43
	Advances in Power System 
	3
	0
	0
	3

	UECSB79
	Networking Technology
	3
	0
	0
	3

	UEEEB44
	Power System Restructuring and Deregulation
	3
	0
	0
	3

	UEBAB01
	Total Quality Management
	3
	0
	0
	3

	UEMAB04
	Operations Research
	3
	0
	0
	3

	UEEEB45
	Virtual Instrumentation
	3
	0
	0
	3

	UEEEB46
	LED Lighting Technology 
	3
	0
	0
	3

	ELECTIVE IV

	UEEEB47
	Power Quality
	3
	0
	0
	3

	UEECB24
	VLSI Design
	3
	0
	0
	3

	UEITB17
	Neural Network and Fuzzy Logic Control
	3
	0
	0
	3

	UEEEB48
	Electric Safety and Quality Management
	3
	0
	0
	3

	UEMEB52
	Finite Element Analysis
	3
	0
	0
	3

	UEBAB02
	Principle of Management 
	3
	0
	0
	3


CURRICULUM FOR B.TECH ELECTRICAL AND ELECTRONICS ENGINEERING PROGRAMME
Curriculum &Syllabus [Regulation B (2013)]

SEMESTER I

	Course Code
	Course Name
	L
	T
	P
	C

	THEORY

	U1GEB01
	Communicative English - I
	3
	0
	0
	3

	U1GEB02
	Engineering Mathematics - I
	3
	1
	0
	4

	U1GEB03
	Engineering Physics - I
	3
	0
	0
	3

	U1GEB04
	Engineering Chemistry - I
	3
	0
	0
	3

	U1GEB05
	Basic Electrical and Electronics Engineering
	3
	0
	0
	3

	U1GEB06
	Engineering Graphics
	3
	1
	0
	4

	PRACTICAL

	U1GEB07
	Engineering Physics and Chemistry Laboratory - I
	0
	0
	4
	2

	U1GEB08
	Basic Electrical and Electronics Laboratory
	0
	0
	3
	2

	U1GEB09
	Engineering Practices laboratory
	0
	0
	3
	2

	Total
	18
	2
	10
	26


SEMESTER I

U1GEB01 
COMMUNICATIVE ENGLISH I




L T P C












3  0  0  3

COURSE OUTCOME

After completing this course, students will be able to:

· Respond orally to the written works, grounding their ideas in the text

· Formulate open-ended questions in order to explore a topic of interest

· Engage in analytical and critical dialogue orally

· Engage in daily, meaningful reading tasks in English class and/or at home

· Develop interpersonal skills on current problems and events

PREPREQUISITE

· Basic Grammar

· Communicative skills

COURSE CONTENTS

UNIT I
COMMUNICATIVE GRAMMAR                                        

(9)                                                                   

Parts of Speech -Time, Tense and Aspect -Active and Passive Voice -WH Questions & Question Tag-Concord 

UNIT II
COMPOSITION                                                     



(9)                                                                   
Vocabulary - Single word substitutes -Use of abbreviations & acronyms-Definitions and Extended Definitions-Dialogue Writing-Paragraph Writing-Report, its importance and Report Writing

UNIT III
IMPORTANCE OF COMMUNICATION                


(9)                                                                   

Process of Communication and factors -Verbal and Non-verbal Communication -Listening Skills -Reading Skills -Speaking skills -Writing skills.
UNIT IV
 WRITTEN SKILLS             
              



(9)                                                                   
Letter writing- Formal and Informal letters-Process Description-Transcoding and transformation of information-Note taking 

UNIT V
INTERPERSONAL SKILLS                         



(9)                                                                   
Creative thinking - Critical thinking-Discussion of current events and problems-Offering suggestions/ solutions/ opinions











Total: 45 Periods

TEXT BOOKS

1. Andera, J.Rutherford. Basic Communication Skills for Technology, Second edition, Pearson Education,2007
2. Butterfield, Jeff. Soft Skills for Everyone, Cegage learning, Canada, 2011

REFERENCES

1. Bailey, Stephen. Academic Writing: A Practical Guide for Students. New York: Rutledge, 2011.

2. Morgan, David and Nicholas Regan.  Take-Off:  Technical English for Engineering. Garnet Publishing Limited. New York: Longman, 2008.

3. Ganesan. S, Persis Mary T & Subhashini.B. Communication in English, Himalaya Publishing House, Mumbai, 2009. 

4. Pickett, Nell Ann, Ann A.Laster and Katherine E.Staples.  Technical English: Writing, Reading and Speaking. New York: Longman, 2009.

U1GEB02
ENGINEERING MATHEMATICS-I   
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COURSE OUTCOME

On successful completion of this course, students will be able to:

· Calculate eigenvalues and eigenvectors, apply Caley-Hamilton theorem, and diagonalize of symmetric matrices and demonstrate the nature of quadratic forms

· Discuss the convergence and divergence of sequence and series of real numbers using various tests

· Demonstrate understanding of the derivatives of functions of several variables, viz., partial and total differentiation, and differentiation of implicit functions and optimize the functions of several variables using Hessian method and Lagrangian method.

· Evaluate double integration and triple integration using Cartesian, polar co-ordinates and the concept of Jacobian of transformation from one coordinate system to another coordinate system.

· Identify the improperness in integrals and evaluate the integrals using appropriate mathematical tools and how to apply beta and gamma integrals keeping improperness in mind.

PREPREQUISITE

· Basic Mathematics

· Differential Calculus

· Integral Calculus

COURSE CONTENTS

UNIT I
MATRICES  








9 + 3

Characteristic equation - Eigen values and Eigen vectors of a real matrix – Statement of Cayley- Hamilton theorem – Applications of Cayley -Hamilton theorem in finding the inverse of a non-singular matrix and the power of a square  matrix – Diagonalization of symmetric matrices – Nature of  Quadratic forms

UNIT II
SEQUENCES AND SERIES 





9 + 3

Sequences – Convergence of series – Series of positive terms – Tests   for convergence (n-th term, ratio, comparison, root and integral tests) and divergence -  Leibnitz test for alternating series –Series of positive and negative terms  - Absolute and conditional convergence– Power series – Taylor and Maclaurin series 

UNIT III 
DIFFERENTIAL CALCULUS OF SEVERAL VARABLES 

 9 + 3

Limits and continuity- Partial Derivatives – Total derivative – Differentiation of implicit functions – inverse functions – Jacobian   – Maxima and minima of functions of two variables – Lagrange’s method of undetermined multipliers

UNIT IV 
  INTEGRAL CALCULUS OF SEVERAL VARIABLES  

9 + 3

Double integrals- Change of order of integration – Double integrals in polar coordinates – Triple integrals – Area as a double integral – Volume as a triple integral

UNIT V
  IMPROPER INTEGRALS 





9 + 3
Meaning of improper integrals -  Beta and Gamma functions – properties –Reduction formula for Γ(n) – Relation between gamma and beta functions -  Evaluation of integrals using Beta and gamma functions – simple problems. Total : 45+15(Tutorial) =60 periods
TEXT BOOKS

1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 41st Edition, 2011. 

2. Jain R.K  and   Iyengar,S.R.K Advanced Engineering Mathematics, 3rd edition, Narosa Publishing House, 2009.

REFERENCE BOOKS

1. Duraipandian P, Udayabaskaran S and Karthikeyan T, Engineering Mathematics ( I Year) Muhil Publishers, 2010

2. Kreyszig E,  , Advanced Engineering Mathematics, 9th edition, Wiley, 2005.  

3. Peter O’ Neil, Advanced Engineering Mathematics, Cengage Learning, Boston, USA, 2012.
U1GEB03
ENGINEERING PHYSICS – I 
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COURSE OUTCOME

Students undergoing this course will

· Have a fundamental understanding of basic physics concepts and its applications in a day to day life, demonstrate the knowledge in ultrasonic applications and its importance and explain the utilizations of the electron beams in modern technologies such s CRT, CRO, etc.

· Be able to explain the basic understandings of the matter, crystal structure and its fundamental properties including crystal systems and Miller indices and show their understanding of the conductivity nature of metals and the classification of the solids learned from the Band Theory of Solids.

· Be able to understand the widely used current technologies such as mobile phones, solar cells for which semiconductor technology is essential. The concept of semiconductors and its wide applications will motivate the students to the currently developing topics.

PREPREQUISITE

· Basic Mathematics

· Basic Science

COURSE CONTENTS

UNIT-I:
ACOUSTICS








9
Introduction, sound waves - Pitch and Intensity. Reflection of sound waves, Sabine formula, absorption of sound, reverberation theory. Ultrasonic’s – production -  magnetostriction oscillator and piezoelectric oscillator. Properties and applications. 

UNIT -II: 
ELECTRON OPTICS  






9
Introduction, Electron-refraction-Bethe’s law, Electron Gun and Electron Lens. Cathode Ray Tube and Cathode Ray Oscilloscope.  Cyclotron, Bainbridge Mass Spectrograph. Optical microscope, Electron Microscope - Applications.                 

UNIT -III: 
CRYSTAL STRUCTURES AND X-RAYS



9
Introduction, Space lattice, unit cell, lattice parameters, Bravais Lattice - Crystal systems. Characteristics of Unit cell (Cubic System). Miller indices of planes. X-Rays –production, Bragg’s Law. Powder crystal method and rotating crystal method.                      

UNIT -IV:
BAND THEORY OF SOLIDS  





9

Introduction, Electrical conduction, conductivity, drift velocity, influence of external factors on conductivity. The Band Theory of solids, Energy Bands, Energy Gap. Classification of solids, Energy Band structure of a conductor. Fermi-Dirac distribution function and Fermi Energy. Energy Band structure of an Insulator and semiconductor.         

UNIT -V: 
SEMICONDUCTORS 






9

Introduction, Types- Intrinsic and Extrinsic semiconductors. Intrinsic carriers-electron and hole concentrations. Fermi level in intrinsic carrier density, Conductivity, Doping of impurities-N-type and P-Type. Temperature variation-law of mass action-Charge neutrality condition- Fermi level in extrinsic semiconductor-Hall effect. Applications- Semiconductor diode, Transistor, FET, MOSFET.                     

Total: 45 periods 


TEXT BOOKS 

1. M.N. Avadhanulu and P.G. Kshirsagar ,A Text Book of Engineering Physics, S.CHAND and Co, 2012.

2. Gaur and Gupta, Engineering Physics , Dhanpat Rai publications, 2009

REFERENCES

1. S.O.Pillai ,Solid State Physics,New age international publications, 2010.

2. M.Arumugam, Engineering Physics,Anuradha publications, 2009.

3. Charles Kittel ,Introduction to Solid State Physics ,Wiley India publications, 2009.

4. Introduction to Solids –L.Azaroff  TMH,33rd Reprint 2009.

5. Materials Science and Engineering – William Calister – Wiley India- Sixth Edition 2009.

6. www.schandgroup.com, www.google.com
U1GEB04 
ENGINEERING CHEMISTRY- I
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COURSE OUTCOME

After completing first semester, students from all branches of engineering will possess:

· Students will have knowledge about the design of boilers and its conditioning methods

· Students will develop understanding of the concepts and importance of the domestic water treatment methodology which is useful for the industries.

· Students will have knowledge about the industrial applications of adsorption techniques.

· Students will have knowledge about the energy sources and batteries along with the need of new materials to improve energy storage capabilities.

· Students will have understanding about spectroscopic instruments required for discovery and characterization methods of new materials.

PREPREQUISITE

· Basic Mathematics

· Basic Science

COURSE CONTENTS

UNIT- I
WATER TECHNOLOGY






(9)

Introduction- Hardness-Types and estimation by EDTA method-Boiler feed water- requirements- disadvantages of using hard water in boilers- internal conditioning (phosphate, calgon and carbonate conditioning methods)-external conditioning method-demineralization process-desalination-reverse osmosis- Electrodialysis- Domestic water treatment.
UNIT- II
SURFACE CHEMISTRY






(9)

Introduction-types of adsorption-adsorption of gases on solids, solute from solution-adsorption isotherm- Freundlich and Langmuir adsorption isotherm- Role of adsorbent in catalysis- ion exchange reaction- chromatography – applications of adsorption in industries – role of activated carbon in pollution abatement of air and waste water- Industrial applications of adsorption.
UNIT III
ELECTROCHEMISTRY






(9)    

Electrochemical cells- reversible and irreversible cell- EMF measurement - single electrode potential- Nernst equation-problems-reference electrode- SHE-Calomel electrode-Glass electrode-measurement of pH-electrochemical series- significance- potentiometric titration –precipitation titration –conductometric titration.

UNIT- IV
ENERGY SOURCES AND STORAGE DEVICES


(9)

Renewable and non renewable energy resources- nuclear fission- fusion-chain reaction- nuclear energy- nuclear reactor–light water nuclear power plant- wind energy- solar energy- tidal energy- types of battery- alkaline battery- lead acid- nickel cadmium-lithium battery-H2-O2 fuel cells.

UNIT –V
SPECTROSCOPY







(9)

Introduction- Electromagnetic radiation- absorption of electromagnetic radiation- interaction of electromagnetic radiation with matter- Beer- Lambert’s law- principle & instrumentation of UV- Visible spectroscopy, IR spectroscopy- estimation of iron by colorimetry- flame photometry- instrumentation (block diagram)- estimation of sodium by flame photometry- Microwave spectroscopy and its applications.





Total : 45 periods

TEXT BOOKS

1. P.C.Jain and Monica Jain - “Engineering Chemistry” DhanpatRai Pub, Co.,    New Delhi (2002).

2. S.S.Dara- “A Text book of Engineering Chemistry” S.Chand&Co.Ltd., New Delhi (2006). 

3. Ravikrishnan– Engineering Chemistry, Sri Krishna Publication, Chennai.

REFERENCES

1. B.K.Sharma - “Engineering Chemistry”, Krishna Prakasan Media (P) Ltd., Meerut (2001) .
2. B.Sivasankar - “Engineering Chemistry” Tata McGraw-Hill Pub.Co.Ltd. New Delhi (2008).
3. B.R.Puri,  L.R.Sharma,  S.Pathania - “Principles of physical Chemistry,ShobanLalnagin Chand & Co., Jalandhar (2000).
U1GEB05
BASIC ELECTRICAL AND ELECTRONICS ENGINEERING           LTPC
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COURSE Objectives:

· To impart knowledge in various AC circuit parameters.
· To impart knowledge in various DC circuit parameters.
COURSE OUTCOME

· Students are expected to learn the physical recognition of different electrical components like Resistances, Inductances, Capacitances and their ratings.

· Students are expected to have learnt the verifications of basic laws of electric circuits like Ohm’s law and Kirchhoffs’ laws.

· Students are expected to connect electric circuits, and able to use electric instruments to perform experiments.

COURSE CONTENTS

UNIT I
D.C.CIRCUITS







9

Electrical quantities, Ohm’s Law, Resistors, Inductors, Capacitors - Series and parallel combinations, Kirchhoff’s laws, source transformation, Node and Mesh Analysis - Star delta Transformation.

UNIT II
MAGNETIC CIRCUITS          





9

Definition of MMF, Flux and reluctance - Leakage factor - Reluctances in series and parallel (series and parallel magnetic circuits) - Electromagnetic induction - Fleming’s rule - Lenz’s law - Faraday’s laws - statically and dynamically induced EMF - Self and mutual inductance - Energy 
stored and energy density - Analogy of electric and magnetic circuits.

UNIT III
A.C.CIRCUITS      
     






9

Sinusoidal functions - RMS(effective) and Average values- Phasor representation - J operator – sinusoidal excitation applied to purely resistive , inductive and capacitive circuits - RL , RC and RLC series and parallel circuits - power and power factor - Three phase circuits - Star / delta connections - with balanced loads - measurement of power by two wattmeter method.

UNIT IV
SEMICONDUCTOR DEVICES AND LOGIC GATES   

9

Discrete devices - PN junction diodes - Zener diodes - Tunnel diodes- Thermistors - Bipolar junction transistors- Field effect transistors (FET and MOSFET) –Uni junction transistors - Silicon controlled rectifiers and Triacs. Universal Gates - Half Adder - Full Adder.

UNIT V 
RECTIFIERS, AMPLIFIERS AND OSCILLATORS  


9

Half and full wave rectifiers- Capacitive and inductive filters- ripple factor- PIV-rectification efficiency. CB, CE and CC Configuration - RC coupled amplifier- positive and negative feedback - Barkhausen criterion for oscillations -RC and LC oscillators.Introduction to power supplies.









TOTAL: 45Periods

TEXT BOOKS

1. 
Mittle.B.N, Aravind Mittle, "Basic Electrical Engineering", Tata McGraw Hill", 2nd Edition. Sep 2005.

2. 
Theraja.B.L, "Fundamentals of Electrical Engineering and Electronics", S.Chand & Co., 1st Multicolor Edition, 2006 (Reprint 2009).

3. 
Sedha.R.S, A Text book of Applied electronics, 2nd Edition, S.Chand & company, 2005.

4. 
Bhattacharya.S.K and Renu vig, Principles of electronics, 3rd Edition, S.K.Kataria & Sons, 2002

REFERENCES

1. 
Smarajit Ghosh, "Fundamentals of Electrical and Electronics Engineering", PHI Learning Private Ltd, 2nd Edition, 2010.

2. 
Wadhwa.C.L, "Basic Electrical Engineering", New Age International, 4th Edition, 2007. (Reprint June 2010)

3. 
Abhijit Chakrabarti, Sudipta nath & Chandan Kumar Chanda, "Basic Electrical Engineering", Tata McGraw Hill, 1st Edition, 2009.

4. 
T. Thyagarajan, “Fundamentals of Electrical Engineering”, SciTech Publications, 5th Edition, Reprint Jan 2010.

5.   books.google.co.in/books/.../Basic_Electrical_Engineering.ht
6.    www.e-booksdirectory.com › Engineering
U1GEB06 

ENGINEERING GRAPHICS

          
                      L T P C
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COURSE OBJECTIVES

· To familiarize the students with the construction methods of various objects and their applications. 

· To understand the basic concepts of conic sections, projections and developments of objects. 

· To develop the imagination and drafting skills of students.

COURSE OUTCOME

· Frame ideas based on the conceptual modelling and design

· Provide good understanding of the methods involved in preparing various views in engineering drawings

COURSE CONTENTS

INTRODUCTION (Not to be included for examination)

Drawing instruments and their use – Bureau of Indian Standards (BIS) conventions – free-hand lettering – dimensioning – simple geometric constructions.

UNIT I: 
CONIC SECTIONS AND FREE HAND SKETCHING


9+3

Construction of ellipse (concentric circle and eccentricity methods), construction of parabola (rectangle and eccentricity methods), construction of hyperbola (eccentricity method) Free-hand sketching of orthographic views of pictorial views of solids – free-hand sketching of pictorial views of solids given the orthographic views.

UNIT II: 
PROJECTION OF POINTS, STRAIGHT LINES & PLANES

9+3

Orthographic projections of points, orthographic projections of straight lines located in the first quadrant only – determination of true lengths and true inclinations – orthographic projections of polygonal surface and circular lamina inclined to both reference planes.

UNIT III: 
PROJECTIONS OF SOLIDS





9+3

Projections of simple solids (prisms, pyramids, cylinder and cone) when the axis is inclined to one reference plane by change of position and change of reference line methods.

UNIT IV: 
SECTIONS OF SOLIDS & DEVELOPMENT OF SURFACES

9+3

Sections of solids (prisms, pyramids, cylinder and cone) in simple vertical position by using cutting plane inclined to one reference plane and perpendicular to the other – obtaining true shape of section.

Development of lateral surfaces of simple and truncated solids – prisms, pyramids, cylinder and cone – development of lateral surfaces of solids with cylindrical cutouts perpendicular to the axis.

UNIT V: 
ISOMETRIC & PERSPECTIVE PROJECTION



9+3

Principles of isometric projection  - isometric scale – isometric projections of simple solids, truncated prisms, pyramids, cylinders and cones – isometric view of combination of two simple solids.Perspective projection of prisms, pyramids and cylinder by visual ray method and vanishing points method.



        Total : 45+15(Tutorial) =60 periods
BEYOND THE SYLLABUS

Scales and Dimensioning Principles, Intersection of solids, Computer Aided Drafting, Development of solid surfaces with square cut –out, Building Drawings.
TEXT BOOKS

1. K.V.Natarajan, A text Book of Engineering Graphics, Dhanalakshmi Publisher, Chennai – 42, 2009
2. 2.Venugopal K., “Engineering Graphics”, New Age International (P) Limited, 2002. 

REFERENCES

1. 1.Warren J. Luzadder and Jon. M.Duff, “Fundamentals  of Engineering Drawing”, Prentice Hall of India Pvt., Ltd., Eleventh Edition, 2001. 

2. B.Bhattacharyya, S.C.Bera,Engineering Graphics ., I.K .International Pvt Ltd., 2009

3. M.S. Kumar ., Engineering Graphics.,Dd Publications, 2008

4. Jeyapoovan.T., Vikas Publishing House Engineering Graphics with using Auto CAD,2007

5. BIS code: SP 46:2003 Engineering Drawing practice for Schools & Colleges

6. http://www.teachertube.com, Engineering Graphics.
7. http://www.ustudy.in, Engineering Graphics
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COURSE Objectives

· To impart skills in measurements.

· To design and plan the experimental procedure and to record and process the results.

· To reach non trivial conclusions of significant of the experiments. 

COURSE OUTCOME

After the completion of the experiments in Physics lab, students gain

· Skills on measurements

· Knowledge to design

· Plan the experimental procedure

· To record and process the results

· Ability to analyze the results

ENGINEERING PHYSICS LAB 
1. Torsional Pendulum
To determine the moment of inertia of the disc and the rigidity modulus of the wire by Torsional oscillations.

2. Newtons’ Rings 

To find the focal length of a lens by forming Newton’s ring.

3. Dispersive power of the Prism

To find the dispersive power of the material of the prism using spectrometer.

     4.
Laser Grating 

(i) 
Determination of wavelength of Laser using Grating and Particle size determination 

(ii) 
Determination of Numerical Aperture and Acceptance angle of an Optical Fibre

5. Ultrasonic Interferometer

Determination of Velocity of ultrasonic waves in a liquid and compressibility of the liquid. 

6. Young’s Modulus – Non-Uniform Bending

To determine Young’s modulus of the material of the beam by Non uniform bending method.

ENGINEERING CHEMISTRY LABORATORY 





AIM


To understand the principles and technological knowledge involved in electrical and non-electrical experiments in chemistry.

OBJECTIVES

Students should develop the experimental skills both manually and by instrumentation of “qualitative and quantitative analysis” of solutions.

LIST OF EXPERIMENTS  

(ANY FIVE)

1. Estimation of hardness of Water by EDTA.

2. Determination of DO in water (Winkler’s Method).

3. Estimation of Chloride in Water sample (Argentometric).

4. Estimation of alkalinity of Water sample.

5. Conductometric titration (Strong acidVs Strong base).

6. Conductometric precipitation titration using BaCl2Vs Na2 SO4.

U1GEB08 
BASIC ELECTRICAL AND ELECTRONICS ENGINEERING LABORATORY 
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COURSE OUTCOME

· Students are expected to perform good in viva voce exams

· Students are expected to verify various laws using electrical instruments

· Students are expected to verify ratings for various components like CFL’s, fluorescent tube etc

· Students are expected to perform open circuit and short circuit tests on transformers and get familiar with various electric motors and their construction

COURSE Objectives:

· To verify Kirchhoff’s laws

· To make the students to understand the circuit parameters and their influence.

(ANY TEN EXPERIMENTS)

1. a. Staircase wiring and lamp wiring.

b. Measurement of Electrical Quantities.

2. Characteristics of PN junction Diode.

3. Characteristics of BJT

4. Verification of Kirchhoff’s laws.

5. Verification of logic gates.

6. Study of CRO and measurement of frequency and phase difference using CRO.

7. Frequency response of series RLC circuits.

8. Characteristics of FET.

9. Transient response of series RL and RC circuits.

10. Half wave and full wave rectifier using diodes.

11. RC filters.

U1GEB09 
ENGINEERING Practice LabORATORY
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COURSE Objectives

To have wide knowledge on 

· Plumbing tools – house hold plumbing fittings and Carpentry process – Carpentry tools, types of joints.

· Types of welding & tools.

· Types of machining and operations, machine tools, cutting tools (Lathe, Drilling).

· Sheet metal – definition, working tools, operations - forming & bending.

COURSE OUTCOME

Students undergoing this laboratory will 

· Demonstrate wide knowledge on mechanical and civil operations

I
CIVIL ENGINEERING PRACTICE            
      Plumbing Works:
a) Preparation of plumbing line sketches for 

i. water supply line 

ii. sewage works. 

b) Basic pipe connections using valves, taps, couplings, unions, reduces elbows in house hold fitting.

     Carpentry using Power Tools only:
(a) Study of the joints in roofs, doors, windows and furniture. 
(b) Hands-on-exercise:
  Power sawing, Power Planning and making various joints.
II
MECHANICAL ENGINEERING PRACTICE                             
 Welding: 
    
       (a) Preparation of Arc welding practice – butt joints and lap joints.  
    
       (b) Preparation of Gas welding practice – butt joints and lap joints.

      Basic Machining: 
      (a) Simple Turning and Taper turning in lathe.

      (b) Drilling Practice. 

      Sheet Metal Work: 
           (a) Forming & Bending: 
           (b) Model making – Trays, funnels, etc.  


SEMESTER II

	COURSE CODE
	COURSE NAME: 
	L
	T
	P
	C

	THEORY

	U2GEB10
	Communicative English-II 
	3
	0
	0
	3

	U2GEB11
	Engineering Mathematics –II
	3
	1
	0
	4

	U2GEB12
	Engineering Physics – II
	3
	0
	0
	3

	U2GEB13
	Engineering Chemistry – II
	3
	0
	0
	3

	U2GEB14
	Basics of Mechanical and Civil Engineering
	3
	0
	0
	3

	U2GEB15
	Fundamentals of Computing and Programming
	3
	0
	0
	3

	PRACTICAL

	U2GEB16
	Computer Practice Laboratory
	0
	0
	3
	2

	U2GEB17
	Engineering Physics & Chemistry Laboratory-II
	0
	0
	4
	2

	U2GEB18
	Communication Skills Laboratory
	0
	0
	3
	2

	Total Credits
	18
	1
	10
	25


SEMESTER II

U2GEB10 
COMMUNICATIVE ENGLISH II
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OBJECTIVES 
· To enable the students to become aware of their present communication skills and the skills they will need to function as successful professionals.

· To encourage them to acquire the necessary skills so that they can handle day to-day personal and professional responsibilities

· To build their confidence and to instill competitiveness by projecting a positive image of themselves and their future

COURSE OUTCOME

After undergoing this course, students will be able to:

· Communicate using modal verbs, conditionals, gerund and articles

· Write, compare, contrast, and analyze articles on a given topic using Synonyms, Antonyms, and Homonyms

· Prepare themselves in pre-interview process

· Respond in group discussion, literal, interpretative, and evaluative stances.

COURSE CONTENTS

UNIT I 
COMMUNICATIVE GRAMMAR    
 


(9)                                                                   

Modal verbs-Conditionals — ‘If’ clauses-Cause and Effect –Gerund-Articles
UNIT II
WRITING SKILLS                                              


(9)                                                                   
Synonyms, Antonyms and Homonyms -Word Formation -Nominal compounds –Instructions-Mini project writing

UNIT III
WRITING AT WORK                                        


(9)                                                                   
Business letters-Email, Fax, Memo-Notice, Circulars-Job Applications - Dos and don’ts-CV and Cover letter

UNIT IV
 CORPORATE COMMUNICATION                                
(9)                                                                   
Group Discussion-Interview Skills-Types of meeting-Agenda, Minutes

UNIT V
CONVERSATION SKILLS                                                 
(9)                                                                   
Presentation Skills-Persuasive speech-Dealing with clients-Crisis management Trouble Shooting

Total: 45 periods

TEXT BOOKS

1. Andera, J.Rutherford. Basic Communication Skills for Technology, Second edition, Pearson Education,2007

2. Butterfield, Jeff. Soft Skills for Everyone, Cegage learning, Canada, 2011

REFERENCES

1. Ganesan. S, Persis Mary T & Subhashini.B. Communication in English, Himalaya Publishing House, Mumbai, 2009. 

2. Pickett, Nell Ann, Ann A.Laster and Katherine E.Staples. Technical English: Writing, Reading and Speaking. New York: Longman, 2010. 

3. Rizvi, M.Ashraf. Effective Technical Communication. New Delhi: Tata McGraw-Hill Publishing Company, 2007. 

4. Morgan,  David  and  Nicholas  Regan.  Take-Off:  Technical English for Engineering. Garnet Publishing Limited. New York: Longman, 2008.

5. Meenakshi Raman and Sangeeta Sharma, ‘Technical Communication English skills for Engineers’, Oxford University Press, 2008. 

6. http://www.lonestar.edu/useful-websites-for-students.htm
7. www.english-for-students.com/
8. www.britishcouncil.org
9. www.sfsu.edu/~puboff/onestop.htm
10. www.uefap.com
11. www.eslcafe.com
12. www.listen-to-english.com
13. www.owl.english.purdue.edu
14. www.chompchomp.com
U2GEB11       ENGINEERING   MATHEMATICS–II
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AIM AND OBJECTIVES

· To develop the skills of the students in the areas of Vector Calculus, Integral Calculus,  Complex variables, Laplace Transform and ordinary differential equations

· To teach fundamental topics required for understanding Engineering studies

· To serve as a pre-requisite mathematics course for post graduate courses, specialized studies and research

COURSE OUTCOME

On successful completion of this course, students will be able to:

· Take Laplace transformation of different types of functions, derivatives and integrals, and how it converts complex systems into simple algebraic equations to find out solutions

· Demonstrate the understanding of solving ordinary differential equations using operator methods, method of undetermined coefficients, method of variation of parameters and Laplace transformation techniques

· Perform gradient, divergence and curl operations in vector and scalar fields, apply Green’s theorem, Gauss Theorem, and Stokes theorem as the generalization of fundamental theorem of Integral calculus.

· Distinguish between real function differentiation and complex function differentiation, applicability of analytic and harmonic nature of complex valued function in electrical engineering and study of fluids

· Apply complex integration using Cauchy’s integral theorem and Cauchy’s residue theorem and their applications in evaluating integrals.

COURSE CONTENTS

UNIT I  
LAPLACE TRANSFORM  






 9  +  3

Laplace transform – Sufficient Condition for existence – Transform of elementary functions – Basic properties – Transform of derivatives and integrals – Transform of unit step function and impulse functions – Transform of periodic functions -   Inverse Laplace transform– Convolution theorem (excluding proof) – Initial and Final value theorems  

UNIT II    
ORDINARY DIFFERENTIAL EQUATIONS  



9 + 3

Higher order linear differential equations with constant coefficients –Method of undetermined coefficients -  Method of variation of parameters – Cauchy’s and Legendre’s linear equations – Simultaneous first order linear equations with constant coefficients – Solution of linear ODE of second order with constant coefficients using Laplace transform

UNIT III  
VECTOR CALCULUS 






 9 + 3
 
Gradient, Divergence and Curl – Directional derivative – Irrotational and solenoidal vector fields – Vector integration – Green’s theorem in a plane, Gauss divergence theorem,  Stokes’ theorem (excluding proofs) – Simple applications involving cubes and rectangular parallelepipeds.


UNIT IV  
ANALYTIC FUNCTIONS 






9 + 3

Functions of a complex variable – Analytic functions – Necessary conditions, Cauchy – Riemann equation and Sufficient conditions (excluding proofs) – Harmonic and orthogonal properties of analytic function – Harmonic conjugate – Construction of analytic functions – Conformal mapping : w= z+c, cz, 1/z, and bilinear transformation.

UNIT V  
COMPLEX INTEGRATION 





9 + 3

Complex integration – Statement and applications of Cauchy’s integral theorem and Cauchy’s integral formula – Taylor and Laurent expansions – Singular points – Residues – Residue theorem – Application of residue theorem to evaluate real integrals –Unit  circle and semi-circular contour(excluding poles on boundaries). 


Total: 45+15=60 periods

TEXT  BOOKS

1. Grewal. B.S, “Higher Engineering Mathematics”, 41st Edition, Khanna Publications, Delhi, (2011).

2. Jain.  R. K  and. Iyengar, S.R.K,  Advanced Engineering Mathematics, 3rd edition, Narosa Publishing House, 2009

REFERENCE BOOKS

1.
Sundarapandian V, Ordinary and Partial Differential Equations, McGraw Hill Education, New Delhi, India, 2012.                                                                                             

2.  Kreyszig E,  , Advanced Engineering Mathematics, 9th edition, Wiley, 2005.

3.
Peter O’ Neil, Advanced Engineering Mathematics, Cengage Learning, Boston, USA, 2012.                                                                                                                                               

4 
Dean G. Duffy. Advanced Engineering Mathematics with MATLAB, 2ndEdn. Chapman & Hall / CRC Press.New York, 2003 (Taylor and Francis, e-library, 2009  )
U2GEB12 
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Objectives

· Basically this is a basic course to understand properties of various materials.
· To develop basic understanding of the rapidly changing technological scenario. 

· To impart the requisite understanding for the appropriate selection of materials for various engineering applications. 

COURSE OUTCOME

Students undergoing this course will have

· An in depth knowledge in various aspects of Physics and its applications

· A clear understanding of quantum physics, Laser and Fiber Optics in engineering and technology

· The basic understanding of fundamental properties of Modern engineering materials such as magnetic, dielectric, conducting, semiconducting, superconducting materials and its use in technology and day to day life

· The potential in planning projects at higher semesters

· The sound knowledge about the basic concepts of the novel and emerging nanotechnology and the various preparation methods of nonmaterial such as CVD, PLD and so on. Further, use of nanotechnology in daily life will stimulate and motivate the students towards manufacturing or research.

COURSE CONTENTS

UNIT -I  
ATOMIC PHYSICS






9

Introduction, ultraviolet catastrophe, Planck’s Quantum hypothesis, Photoelectric effect, Measurement of K.E. of photoelectrons, stopping potential. Failures of Classical theory. Compton effect, Compton Theory. Dual nature of matter. deBroglie Hypothesis. Davisson –Germer Experiment, Heisenberg’s Uncertainty Principle (Statement only). Time-In dependant Schrodinger wave equation, Eigen values, Eigen functions and Expectation values. Applications of Schrodinger wave equation- Particle in a box.    

UNIT -II 
LASERS AND OPTICAL FIBERS




9

Introduction,  Interaction of Radiation with Matter –Quantum mechanical view. Essentials of Laser.  Types of Laser He-Ne Laser, Ruby Laser, semiconductor Laser. Application of Lasers. Optical Fibers –Modes of Propagation, Types of optical fibers. Optical fiber communication system. Attenuation. 

UNIT-III 
SUPERCONDUCTIVITY 





9
Discovery of superconductivity, , Heat Capacity, Isotope effect, persistent currents, effect of external magnetic field, critical; current density, Behavior of a perfect conductor, Meissner effect, London penetration depth. BCS Theory. Type of superconductors. Josephson effect (AC and DC). Applications – Maglevs, SQUIDS.                       

UNIT -IV 
MAGNETIC AND DIELECTRIC MATERIALS 

9

Introduction- Measurement of Magnetic Susceptibility-Magnetic materials (Dia, Para, Ferro, Antiferro and Ferri)- Magnetic moment of atom-Hard and soft magnetic materials- Hysteresis curve – Applications-Dielectrics-– Electronic, ionic and orientational, space polarizations – Internal fields in solids – Polarization-Induced dipoles-Nonpolar and Polar dielectries-Clausius Mosotti equation-Dielectric loss. 

UNIT -V 
NANOTECHNOLOGY AND ADVANCED MATERIALS
9
Introduction– Nano phase materials – Synthesis – Plasma arcing – chemical vapour deposition – Sol gel method – Electro deposition – Ball milling – properties and application – Carbon nano tubes – types, fabrication methods – Arc method – Pulsed laser deposition – Structure, Properties and Application.                                                                          

Total: 45 periods

TEXT BOOKS

1. M.N.Avadhanulu and P.G.Kshirsagar ,A Text Book of Engineering Physics, S.CHAND and Co,2012.

2. Gaur and Gupta, Engineering Physics , Dhanpat Rai publications,2009

REFERENCES

1. T.Pradeep ,The essential understanding –Nanoscience and Nanotechnology-TMH, 2010.

2. William D.Callister ,Materials Science and Engineering, John Wiley &Sons- 2010

3. Charles Kittel ,Introduction to Solid State Physics -Wiley India publications,2009.

4. Mathews and Venkatesan ,Quantum Mechanics - TMH, 2008.

5. Anthony  R. West, Introduction to Solid State Chemistry –Wiley India edition, 1999.

6. www.schandgroup.com 

U2GEB13 
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COURSE OBJECTIVES

Student should be conversant with the 

Principles of corrosion and its control

Chemistry of Fuels and combustion

Industrially Important Engineering materials

COURSE OUTCOME

After completing second semester, 

· Students will have knowledge about fuels and importance of new compounds which can be used as fuels

· Students will be acquainted with industrially important engineering polymers, their nature, chemical compositions and mode of action

· Students will have knowledge about the alloys which are useful to design the new materials for domestic and industrial purpose

· Students will show understanding about the methods available for corrosion control and their utility in automobile and other industries

COURSE CONTENTS

UNIT-I
FUELS 








(9)
Classification, Characteristics of fuel, Comparison between Solid, liquid and gaseous fuels, Combustion and chemical principles involved in it, Calorific value: gross and net calorific values.

Solid Fuels: Coal: Classification, Analysis: Proximate and Ultimate analysis of coal and their importance, Metallurgical coke: Properties, Manufacture by Otto Hoffman process. 

Liquid Fuels: Petroleum: its chemical composition and fractional distillation, Synthetic Petrol: Fischer-Tropsch process and Bergius Process, Knocking and chemical structure, octane number and cetane number and their significance, 

Gaseous Fuels: Natural gas, artificial gas (water gas, producer gas, coal gas).  Flue gas analysis – Orsat apparatus

UNIT-II
PHASE RULE AND ALLOYS





(9)
Statement and explanation of the terms involved- one component water system- condensed phase rule-construction of phase diagram by thermal analysis-simple eutectic systems (Lead- Silver system only) – Alloys - importance – ferrous alloys – Nichrome - stainless steel – non-ferrous alloys - brass and bronze.

UNIT-III
POLYMERS 








(9)
Polymer, Classification based on, origin, structure, chemical structure, Degree of polymerization  Types of polymerization - Thermosetting and Thermoplastic polymers and their applications- Degradation of polymers, Conducting polymer and Biopolymers, Introduction to polymeric composites, Types of composite materials.

UNIT-IV
CORROSION AND ITS CONTROL




(9)
Chemical corrosion – Pilling – Bedworth rule – electrochemical corrosion – different types – galvanic corrosion – differential aeration corrosion – factors influencing corrosion – corrosion control – sacrificial anode and impressed cathodic current methods – corrosion inhibitors – protective coatings – paints – constituents and functions – metallic coatings – electroplating (Au) and electroless (Ni) plating.

UNIT-V
ENGINEERING MATERIALS





(9)

Refractories - Classification and properties, Lubricants- Classification and properties, Organic electronic materials - Solid oxide materials- Nano materials, Buckminister fullerenes.

Total: 45 periods
TEXT BOOKS

1. Jain & Jain, Engineering Chemistry, DhanpatRai&Company(2002).

2. S.S. Dara, Engineering Chemistry, S. Chand Pvt. Ltd.(2006).

3. A. Ravikrishnan and S. Sathish Kumar – Engineering Chemistry, Sri Krishna Publication, (2012) Chennai.
REFERENCES

1. J.C. Kuriacose& J. Rajaram, Chemistry in Engineering & Technology (Vol I & II),Tata McGraw Hill(2010).

2. H.D. Gesser, Applied Chemistry, Springer(2012).

3. V.R.Gowarikar, V.Viswanatha, Jayadevsreedhar, Polymer Science, Wiley(2006).

4. G. T. Austin, Shreve’s Chemical Process Industries, Tata McGraw Hill(1984)

5. http://en.wikipedia.org/wiki/Fuel
6. http://en.wikipedia.org/wiki/Materials_science
7. http://www.ce.berkeley.edu/~paulmont/CE60New/alloys_steel.pdf
U2GEB14 
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Objectives

· Learn the fundamentals of computing techniques

· Develop the simple applications in ‘C’ language

COURSE OUTCOME

After completing this course, 

· Students are expected to perform C programs

· Students are expected to gain knowledge regarding the challenging programs

· Students are expected to know about the problem solving techniques

· Students are expected to know about the pointer concepts and file management techniques

COURSE CONTENTS

UNIT I 
BASICS OF COMPUTER AND INFORMATION TECHNOLOGY    
      9

Digital Computer Fundamentals–Block diagram of a computer–Components of a computer system–Applications of Computers–Hardware and Software definitions–Categories of Software–Booting–Installing and uninstalling Software–Software piracy–Software terminologies-Information Technology Basics–History of Internet–Internet Tools.

UNIT II 
PROBLEM SOLVING METHODOLOGY 


9

Problem solving Techniques–Program–Program development cycle–Algorithm – Flow chart – Pseudo Code – Program control structures – Types and generation of programming languages – Development of algorithms for simple problems. 

UNIT III 
INTRODUCTION TO C





9 

Overview of C – Constants, Variables and Data Types – Operators and Expressions – Managing Input and Output operations – Decision Making - Branching and Looping.

UNIT-IV 
FUNCTIONS







9

Arrays- Character arrays and Strings - Defined Functions - Definition of Function –Declaration - Category of Functions - Nesting of Functions, Recursive function, Structures and Unions, Enumeration and Typedef.

UNIT V 
POINTERS, FILE MANAGEMENT AND OPERATING SYSTEM CONCEPTS






9
Pointers – File Management in C – Input / Output Operations on Files -The Preprocessor, Introduction to UNIX and LINUX programming.


          TOTAL: 45 Periods

TEXT BOOKS

1. Reema Thareja, “ Fundamentals of Computing & C Programming” Oxford University Press, 2012.

2. E.Balagurusamy, “Programming in ANSI C”, Fifth Edition, Tata McGraw-Hill, 2011. 

3. Ashok.N.Kamthane,“ Computer Programming”, Fifth Edition Pearson Education, 2008.

4. Richard Petersen, “Linux: The Complete Reference”, Sixth Edition, Tata McGraw-Hill,2007
5. ITL Education Solutions Limited, ‘Introduction to Information Technology’, Pearson Education (India), 2005. 

REFERENCES

1. P.Visu, R.Srinivasan and S.Koteeswaran, “Fundamentals of Computing and   Programming”, Fourth Edition, Sri Krishna Publications, 2012.

2. E.Balagurusamy, “Computing Fundamentals and C Programming”, Tata McGraw-Hill,2008.

3. Pradip Dey, Manas Ghoush, “Programming in C”, Oxford University Press, 2007.

4. Byron Gottfried, “Programming with C”, 2 Edition, TMH Publications, 2008.

5. Stephen G.Kochan, “Programming in C”, Third Edition, Pearson Education India, 2005.

6. http://www.tutorialspoint.com/computer_fundamentals/
7. http://www.indiabix.com/computer-science/computer-fundamentals/
8. http://www.placementquestion.com/category/computer_fundamentals/
9. http://www.proprofs.com/quiz-school/story.php?title=fundamentals-computer-part-1
U2GEB15 
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OBJECTIVES

To gain a wide knowledge on:

· Manufacturing processes. 

· Combustion engines.

· Refrigeration & Air-conditioning system.

· Construction Materials.

COURSE OUTCOME

After completing this course, 

· The students can easily apply any of the tasks in their core technical subjects for making and working of any type of product

· The students will be able to analyze the material on the basis of their properties and thus assigning different weightage to their use for technical purposes

· The students will be able to assess the working conditions of any machining process and thus calculating the actual forces involved

COURSE CONTENTS

UNIT I      
MANUFACTURING PROCESSES 



9

Introduction to Manufacturing & Machining - The Metal cutting process - Orthogonal and oblique metal cutting. Types of Machining Operations & Terminology – The Cutting Tool. Introduction to metal forming - Bulk deformation & Sheet metal working – Basic operations - Hot forming and cold forming.   Introduction to Metal Joining Processes - Welding processes - Arc & Gas welding - AC & DC welding equipments - Brazing and soldering.
UNIT II    
COMBUSTION ENGINES





9

Principle of Internal and external combustion engines – Petrol engine, diesel engine, working principle and comparison - Two stroke and four stroke engines, working principle and comparison - Alternative fuels.

UNIT III   
REFRIGERATION & AIR-CONDITIONING SYSTEM
9

Introduction to Refrigeration– Non cyclic & Cyclic Refrigeration - Principle of vapour compression refrigeration system - Applications. Air-Conditioning – Layout of typical domestic refrigerator – Window and Split type Air conditioner – Applications

UNIT IV    
INTRODUCTION TO CIVIL ENGINEERING 


9

Civil engineering --Importance of civil engineering -- Branches of civil engineering – Structures.

UNIT V     
CONSTRUCTION MATERIALS




9

Soil – Stones – Bricks – Timber -- Cement -- Concrete – Steel. Bearing capacity of soil -- Requirements of foundations -- Types of foundations.


TOTAL : 45periods

TEXT BOOKS

1. P K Nag., “Basic Mechanical Engineering”, Hi-tech Publications, (2007). 

2. Ramamrutham. S, “Basic Civil Engineering”, Dhanpat Rai Publishing Co. (P) Ltd. (2004). 

3. K.V. Natarajan, “Basic Civil Engineering”, M/s Dhanalakshmi, Chennai, 2010
4. Shanmugam G and Palanichamy M S, “Basic Civil and Mechanical Engineering”,Tata McGraw Hill Publishing Co., New Delhi, (2006). 

REFERENCES 

1. Rao P.N., “Manufacturing Technology”, 2nd Edition, Tata McGraw Hill Inc., New Delhi.

2. Surendra Singh, “Building Materials ", Vikas Publishing Company, New Delhi, 1996.

3. Khurmi R.S. & Gupta J.K., " A Text Book of Thermal Engineering “, S.Chand &Co., New Delhi, 2010

4. Campbell J.S., “Principles of Manufacturing Materials and Processes”, 14th Edition,Tata McGraw Hill.Inc., New Delhi, 2000.

5. http://nptel.iitm.ac.in/courses/Webcourse-contents/IIT-ROORKEE/MANUFACTURING-PROCESSES/index.htm
6. http://www.animatedengines.com/
7. http://nptel.iitm.ac.in/courses/Webcourse-contents/IIT%20Kharagpur/Ref%20and%20Air%20Cond/New_index1.html
8. http://en.wikipedia.org/wiki/List_of_building_materials
U2GEB16
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COURSE Objectives

· To Practice the concepts of MS Word and MS excel

· To learn the C control structure and functions.

· To study the C Pointers and file system.

COURSE OUTCOME

After completing this course, 

· Students are expected to design a program related to challenging questions

· Students are expected t have knowledge about MS word and the internet

· Students are expected to know and perform the programs regarding the classes

· Students are expected to perform well in sessional tests/class assignments/viva-voce examination

LIST OF EXPERIMENTS 

1) Word Processing

a. 
Document creation, Text manipulation with Scientific notations.

b. 
Table creation, Table formatting and Conversion.

c. 
Mail merge and Letter preparation.

d. 
Drawing - flow Chart

2) Spread Sheet

a.  Chart - Line, XY, Bar and Pie.

b.  Formula - formula editor.

c.  Spread sheet - inclusion of object, Picture and graphics, protecting the document and sheet.

d.  Sorting and Import / Export features
3. Find whether a given number is odd or even.

4. Find whether a given number is prime or not.

5. Design an arithmetic calculator using Switch-Case.

6. Find largest and smallest elements in an array.

7. Demonstrate Looping and Control structures.

8. Demonstrate the String functions.

9. Find a Factorial of a number of ranges between 1 to 41 using Recursive function.

10. Demonstrate the Structures and Unions for employee salary.                                                              

11. Perform pointer arithmetic Operations.

12. Program to develop student’s information using file concept.

U2GEB17 
ENGINEERING PHYSICS AND CHEMISTRY LABORATORY II
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COURSE Objectives

· To impart skills in measurements.

· To design and plan the experimental procedure and to record and process the results.

· To reach non trivial conclusions of significant of the experiments. 

ENGINEERING PHYSICS LAB
COURSE OUTCOME

After the completion of the experiments in physics lab, students gain

· Skills on measurements

· Knowledge to design

· Plan the experimental procedure

· To record and process the results

· Ability to analyze the results

LIST OF EXPERIMENTS 

1. P.O.Box – energy gap of a semiconductor

To find the band gap of the given thermostat using post office box.

2. Lee’s Disc

To determine the thermal conductivity of the bad conductor by Lee’s Disc method.

3. Diffraction Grating – Spectrometer

To find the wavelengths of the prominent spectral lines in the mercury (Hg) source.

4. Viscosity of Liquids

To determine the co-efficient of viscosity of the given liquid (water) by Poiseuille’s  method.

5. Thermo emf  by  potentiometer

To find the E.M.F of the given thermocouple using a potentiometer

6. Young’s Modulus – uniform bending

To determine Young’s modulus of the material of the beam by uniform bending method.



U2GEB18 
COMMUNICATION SKILLS LABORATORY
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COURSE OBJECTIVES

· To impart advanced skills of Technical Communication in English through Language Lab

· To enable the students to communicate confidently and competently in English Language in all spheres

· To familiarize the students with the sounds of English in a nutshell, particularly  stress and intonation

COURSE OUTCOME

After the completion of the experiments in English lab, students will

· Able to pronounce words correctly

· Acquire knowledge in Phonetics

· Enrich vocabulary

· Enhance speaking skills

· Build sentences without errors

UNIT I 
LISTENING COMPREHENSION:




(9)

Listening and typing – Listening and sequencing of sentences – Filling in the blanks - Listening and answering questions

UNIT II
READING COMPREHENSION:       
         



(9)

Filling in the blanks - Close exercises – Vocabulary building - Reading and answering questions. 

UNIT III 
SPEAKING:                 






(9)

PC based session -Phonetics: Intonation – Ear training -Correct Pronunciation – Sound recognition Exercises – Common Errors in English-Conversations: Face to Face Conversation – Telephone conversation – Role play activities (Students take on roles and engage in conversation) - Viewing and discussing audio-visual materials (Samples are available to learn and practice) 

UNIT IV
RESUME / REPORT PREPARATION / LETTER WRITING
           (9)

Structuring the resume / report -Letter writing / Email Communication -Samples. 

UNIT V
SOFT SKILLS:      







(9)
Time management – Articulateness – Assertiveness – Psychometrics –  Innovation and Creativity -Stress Management & Poise -Video Samples.

CURRICULUM FOR B.TECH ELECTRICAL AND ELECTRONICS ENGINEERING PROGRAMME
Curriculum &Syllabus [Regulation BR (2014)](2014-15 Batch only)

SEMESTER I

	Course Code
	Course Name
	L
	T
	P
	C

	THEORY

	U1GEB20
	Engineering English - I
	2
	0
	0
	2

	U1GEB21
	Engineering Mathematics - I
	3
	1
	0
	4

	U1GEB22
	Engineering Physics - I
	2
	0
	0
	2

	U1GEB23
	Engineering Chemistry - I
	2
	0
	0
	2

	U1GEB24
	Principles of Electrical and Electronics Engineering
	3
	0
	0
	3

	U1GEB25
	Basics of Computing and C Programming
	3
	0
	0
	3

	PRACTICAL

	U1GEB26
	Engineering Physics and Chemistry Laboratory - I
	0
	0
	4
	2

	U1GEB27
	Principles of Electrical and Electronics Engineering Laboratory
	0
	0
	3
	2

	U1GEB28
	Computer Practices laboratory
	0
	0
	3
	2

	Total
	15
	1
	10
	22


COURSE CODE: U1GEB20

	L 
	T
	P
	C

	2
	0 
	0
	2


COURSE NAME: ENGINEERING ENGLISH I 

COURSE OBJECTIVES
Students undergoing this course are expected:

· To develop their basic communication skills in English 

· To achieve specific linguistic and communicative competence 

· To acquire relevant skills and function efficiently in a realistic working context

· To inculcate the habit of reading for pleasure 

COURSE OUTCOMES

On successful completion of this course, students will be able to:

· Respond orally to the written works, grounding their ideas in the text.

· Formulate open-ended questions in order to explore a topic of interest

· Training to adhere in analytical and critical dialogue orally

· Engage in daily, meaningful reading tasks in English class and/or at home.

· Develop interpersonal skills on current problems and events

PRE-REQUISITES 
Admission to B.Tech.Programme 

COURSE CONTENTS

Unit I Technical Grammar 






9

Parts of Speech, Time, Tense and Aspect, Active and Passive Voice, WH Questions, Question

Tag-Concord.

Unit II Information skills                    





9
Letter writing, Formal and Informal letters, Transformation of information and Transcoding (Pie

chart, bar chart & classification table), Process Description, Note taking, Note Making,Paragraph

Writing

Unit III Language OUTLINE







9
Definitions and Extended Definitions, Hints Development, Checklist, Dialogue Writing, Report,

 its importance and Report Writing

Unit IV Language Skills   







9

Process of Communication and factors, Verbal and Non-verbal Communication, Listening Skills,

Reading Skills, Speaking skills, Writing skills 

Unit V INTUITION Skills   







9                               

Creative thinking, Critical thinking, Discussion of current affairs and events and problems,

Offering suggestions/ solutions/ sharing opinions.



TOTAL: 45 periods

TEXT BOOKS

1. Andera, J.Rutherford. Basic Communication Skills for Technology, Second edition, Pearson Education,2007

2. Butterfield, Jeff. Soft Skills for Everyone, Cegage learning, Canada,2011

REFERENCE BOOKSS

1. Bailey, Stephen. Academic Writing: A Practical Guide for Students. New York: Rutledge, 2011.

2. Morgan, David and Nicholas Regan.  Take-Off:  Technical English for Engineering. Garnet Publishing Limited. New York: Longman, 2008.

3. Ganesan. S, Persis Mary T &Subhashini.B. Communication in English, Himalaya Publishing House, Mumbai, 2009. 

4. Pickett, Nell Ann, Ann A.Laster and Katherine E.Staples.  Technical English: Writing, Reading and Speaking. New York: Longman, 2009.
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	0
	4


COURSE CODE: U1GEB21
COURSE NAME: ENGINEERING MATHEMATICS-I

COURSE OBJECTIVES

· To develop the basic mathematical knowledge and computational skills of the students in the areas of applied mathematics.
· To develop the skills of the students in the areas of several variable Calculus, Matrices, and sequences and series.
· To serve as a pre-requisite mathematics course for post graduate courses, specialized studies and research.
COURSE OUTCOMES

On successful completion of this course students will be able to:

· Calculate eigen-values and eigen-vectors, apply Caley-Hamilton theorem, and diagonalize of symmetric matrices and demonstrate the nature of quadratic forms.

· Discuss the convergence and divergence of sequence and series of real numbers using various tests.

· Demonstrate understanding of the derivatives of functions of several variables, viz., partial and total differentiation, and differentiation of implicit functions and optimize the functions of several variables using Hessian method and Lagrangian method.

· Evaluate double integration and triple integration using Cartesian, polar co-ordinates and the concept of Jacobian of transformation from one coordinate system to another coordinate system.

· Identify the improperness in integrals and evaluate the integrals using appropriate mathematical tools and how to apply beta and gamma integrals keeping improperness in mind. 

PRE-REQUISITES
Admission to B.Tech. Programme 

COURSE CONTENTS

UNIT I
MATRICES  






          
L- 9 + T-3

Characteristic equation – Eigen-values and Eigen-vectors of a real matrix – Statement of Cayley- Hamilton theorem – Applications of Cayley-Hamilton theorem in finding the inverse of a non-singular matrix and the power of a square  matrix – Diagonalization of symmetric matrices – Nature of  Quadratic forms

UNIT II
SEQUENCES AND SERIES 





L- 9 + T-3

Sequences – Convergence of series – Series of positive terms – Tests   for convergence (n-th term, ratio, comparison, root and integral tests) and divergence -  Leibnitz test for alternating series –Series of positive and negative terms  - Absolute and conditional convergence– Power series – Taylor and Maclaurin series 

UNIT III 
DIFFERENTIAL CALCULUS OF SEVERAL VARABLES  
L- 9 + T-3

Limits and continuity- Partial Derivatives – Total derivative – Differentiation of implicit functions – inverse functions – Jacobian   – Maxima and minima of functions of two variables – Lagrange’s method of undetermined multipliers

UNIT IV 
  INTEGRAL CALCULUS OF SEVERAL VARIABLES  
L- 9 + T-3

Double integrals- Change of order of integration – Double integrals in polar coordinates – Triple integrals – Area as a double integral – Volume as a triple integral

UNIT V
  IMPROPER INTEGRALS 





L- 9 + T-3
Meaning of improper integrals -  Beta and Gamma functions – properties –Reduction formula for

Γ(n) – Relation between gamma and beta functions -  Evaluation of integrals using Beta and

gamma functions – simple problems. 


TOTAL: 45+15(Tutorial) = 60 periods
TEXT BOOKS

1. Grewal B.S., Higher Engineering Mathematics, Khanna Publishers, New Delhi, 41st Edition, 2011. 

2. Jain R.K  and   Iyengar, S.R.K Advanced Engineering Mathematics, 3rd edition, Narosa Publishing House, 2009.

REFERENCE BOOKS

1. Adrian Banner. The Calculus Lifesaver, Princeton University Press, Princeton, USA, 2007.

2. Alan Jeffrey. Advanced Engineering Mathematics, Harcourt/Academic Press, New York, 2002.

3. Hyghes-Hallett, Gleason, McCallum et al. Single Variable Calculus (6th Edn) John Wiley and Sons New York, 2013.

4. Hyghes-Hallett, Gleason, McCallum et al. Multivariable Variable Calculus (6th Edn) John Wiley and Sons New York, 2013.

5. Dennis G. Zill , Warren S. Wright and Michael R.Cullen. Advanced Engineering Mathematics (4th Edn)  Jones a& Bartlett Learning, Canada, 2011.

6. James Stewart. Multivariate Calculus, Concepts and Contexts. (3rd Edn) Thomson/Brooks/Cole, Canada, 2005.

7. John Bird. Higher Engineering Mathematics, (5th Edn) Elsevier , Burlington,USA, 2006.

8. K.A.Stroud and D.J.Booth. Advanced Engineering Mathematics (4th Edn) Palgrave/MacMillan, USA. 2003.

9. Soo T. Tan. Single Variable Calculus, Brooks/Cole, Cengage Learning, Belmont, USA, 2010.

10. Soo T. Tan. Multivariable Calculus,  Brooks/Cole, Cengage Learning, Belmont, USA, 2010.

11. Duraipandian P, Udayabaskaran S and Karthikeyan T, Engineering Mathematics ( I Year) Muhil Publishers, 2010.

12. Kreyszig, E. Advanced Engineering Mathematics, (9th Edn.), John Wiley and sons, New York 2005.  

13. Peter O’ Neil, Advanced Engineering Mathematics, Cengage Learning, Boston, USA, 2012.
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COURSE CODE: U1GEB22




COURSE NAME: ENGINEERING PHYSICS – I         

COURSE OBJECTIVES

· To understand the basic laws of physics and their applications in engineering and technology.

· To develop scientific temper and analytical capability.

· To solve various engineering problems. 

COURSE OUTCOMES

On successful completion of this course students will be able to:

1. Discuss the basic physics concepts and its applications in a day to day life; demonstrate the knowledge in ultrasonic applications and its importance.

2. Identify information to relate and apply the utilizations of the electron beams in modern technologies such as CRT, CRO etc.  

3. Explain the basic understandings of the matter, crystal structure and its fundamental properties including crystal systems, Miller indices, and X-Ray production.

4. Demonstrate the conductivity nature of metals and the classification of the solids learned from The Band Theory of Solids.

5. Identify the importance of the widely used current technologies such as mobile phones, solar cells for which semiconductor technology is essential. 

PRE-REQUISITES
Admission to B.Tech. Programme 

COURSE CONTENTS 
UNIT-I: Acoustics






8L + 1T
          9
Introduction, sound waves - Pitch and Intensity. Reflection of sound waves, Sabine formula, absorption of sound, reverberation Theory. Ultrasonic’s –Acoustic Grating – production - magnetostriction oscillator and piezoelectric oscillator, Properties and applications

UNIT -II: Electron Optics 





8L + 1T
          9
Introduction, Electron-refraction-Bethe’s law, Electron Gun and Electron Lens, Cathode Ray Tube and Cathode Ray Oscilloscope, Cyclotron, Bainbridge Mass Spectrograph, Electron Microscope, Applications.

UNIT -III: Crystal structures and X-Rays



8L + 1T                 9
Introduction, Space lattice, unit cell, lattice parameters, Bravais Lattice - Crystal systems. Characteristics of Unit cell. Miller indices of planes. X-Rays –production, Bragg’s Law. Powder crystal method and rotating crystal method.

UNIT -IV: Band Theory of Solids  




8L+ 1T                  9
Introduction, Electrical conduction, conductivity, drift velocity, influence of external factors on conductivity. The Band Theory of solids, Energy Bands, Energy Gap. Classification of solids, Energy Band structure of a conductor.Fermi-Dirac distribution function and Fermi Energy. Energy Band structure of an Insulator and semiconductor.         

UNIT -V: Semiconductors 





8L+ 1T                   9

Introduction, Types- Intrinsic and Extrinsic semiconductors. Intrinsic carriers-electron and hole concentrations. Fermi level in intrinsic carrier density, Conductivity, Doping of impurities-N-type and P-Type.Temperature variation-law of mass action-Charge neutrality condition- Fermi level in extrinsic semiconductor-Hall effect-Applications.


TOTAL: 45 periods

TEXT BOOKS

1. M.N. Avadhanulu and P.G. Kshirsagar ,A Text Book of Engineering Physics, S.CHAND and Co, 2012.

2. Gaur and Gupta, Engineering Physics , DhanpatRai publications, 2009

REFERENCE BOOKS

7. S.O.Pillai ,Solid State Physics,New age international publications, 2010.

8. M.Arumugam, Engineering Physics,Anuradha publications, 2009.

9. Charles Kittel ,Introduction to Solid State Physics ,Wiley India publications, 2009.

10. Introduction to Solids –L.Azaroff  TMH,33rd Reprint 2009.

11. Materials Science and Engineering – William Calister – Wiley India- Sixth Edition 2009.
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COURSE CODE: U1GEB23   
Name of the Course: ENGINEERING CHEMISTRY-I

COURSE OBJECTIVES

   Students undergoing this course are expected to be conversant with:

1. A sound knowledge on the principles of chemistry and its applications in industries as well as research oriented topics useful for project submision of all branches of engineering.

2. Various aspects and principles of water treatment, surface chemistry, fuels and combustion along with preparation and application of important engineering materials and polymers.

3. Development of scientific approach towards solving time bound theoretical and experimental problems and ability to work in a team both as members and leaders.

COURSE OUTCOMES


After completing first semester, students from all branches of engineering will:

1. Demonstrate knowledge on the design of boilers, conditioning methods and the various treatments of water for public use. 

2. Demonstrate knowledge concerned with the various industrial applications of adsorption techniques.

3. Describe various aspects related to Engineering polymers and their application in industries, chemical compositions and uses.

4. Describe Engineering materials and their significance in the present day life.

5. Demonstrate knowledge on fuels, their manufacturing and analysis.

PRE-REQUISITES
Admission to B.Tech. Programme 

COURSE CONTENTS 

UNIT- I WATER TREATMENT AND TECHNOLOGY   



9

Introduction- Hardness-Types and estimation by EDTA method-Boiler feed water – requirements- disadvantages of using hard water in boilers- internal conditioning (phosphate, calgon and carbonate conditioning methods)-external conditioning method-demineralization process – desalination-reverse osmosis –Electrodialysis- Domestic water treatment.

UNIT–II SURFACE CHEMISTRY  






9

Introduction-types of adsorption-adsorption of gases on solids, solute from solution-adsorption isotherm- Freundlich and Langmuir adsorption isotherm- BET basics and industrial applications. Role of adsorbent in catalysis- ion exchange reaction- chromatography – role of activated carbon in pollution abatement of air and waste water- Industrial applications of adsorption

UNIT–III POLYMERS 








9
Polymer, Classification based on, origin, structure, chemical structure, Degree of polymerization - Types of polymerization – Thermosetting and Thermoplastic polymers and their applications- Molecular weight of the polymer-Number average, weight average by viscosity method.Glass transition temperature-Conducting polymer and Biopolymers-Polymeric composites.

UNIT–IV MATERIALS CHEMISTRY






9

Abrasives-Classification and properties, Refractories-Classification and properties, Lubricants- Classification and properties. Organic electronic materials-liquid crystals, non-linear optics and LED, Nano materials-Buckminister fullerenes, CNT’S(Single walled carbon nano tubes and Multi-walled carbon tubes), advantages and applications-Nano composites

UNIT–V FUEL AND COMBUSTION CHEMISTRY     




9

Classification, Characteristics of fuel, Comparison between Solid, liquid and gaseous fuels, Combustion processes-Bomb calorimeter -Calorific value: gross and net calorific values.Solid Fuels: Coal: Classification, Analysis: Proximate and Ultimate analysis of coal and their importance, Metallurgical coke: Properties, Manufacture by Otto Hoffman process. Synthetic Petrol: Fischer-Tropsch process and Bergius Process, Knocking and chemical structure, octane number and cetane number and their significance, Gaseous Fuels: Natural gas, artificial gas (water gas, producer gas, coal gas).  Flue gas analysis – Orsat apparatus.

TOTAL: 45 periods

TEXT BOOKS
1. P.C.Jain and Monica Jain - “Engineering Chemistry” DhanpatRai Pub, Co., New Delhi (2002).

2. S.S.Dara- “A Text book of Engineering Chemistry” S.Chand&Co.Ltd., New Delhi (2006). 

3. A. Ravikrishnan– Engineering Chemistry, Sri Krishna Publication, Chennai.

REFERENCES BOOKS

4. B.K.Sharma - “Engineering Chemistry”, Krishna Prakasan Media (P) Ltd., Meerut (2001) 
5. B.Sivasankar - “Engineering Chemistry” Tata McGraw-Hill Pub.Co.Ltd. New Delhi (2008). 
6. B.R.Puri, L.R. Sharma, S.Pathania - “Principles of physical Chemistry” (2000).
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COURSE CODE: U1GEB24   
COURSE NAME: PRINCIPLES OF ELECTRICAL AND ELECTRONICS ENGINEERING                                                                                                             

COURSE OBJECTIVES

· To make students  understand   about   the basic  laws, concepts and  allied  terminologies pertaining   to   D.C  Circuits & magnetic  circuits 

· To  impart   knowledge  to  students   regarding   the  fundamentals  of  alternating  current Rules  and  associated   terminologies and   it’s  behavior  with  fundamental  elements  like  resistance  inductance   and  capacitance.

· To make  student  familiarize  about the  various  basic  ac  &  dc   rotating  machines  and  transformers. 

· To  make  students    familiarize    about  the    basic  knowledge  in   state    solid  electronic  devices  and digital  logic  gates. 
· To make  students  aware   about    fundamental  principles  underlying  the  working  of    various  communication  systems, modulation  procedure  and       spectral bands.
 COURSE OUTCOMES

On successful completion of this course students will be able to:

· [image: image8.jpg]Enumerate  the basics  of  electric  circuit   elements , related terminologies  and  fundamental  laws  governing the operation and  analysis   of  those  circuits with  DC  sources  and  laws  ,  and  also  concepts   related  to  magnetic  circuits.

· Develop knowledge about the concept of single phase alternating current ,it’s generation  and  circuit     behavior  with basic  elements  like  resistance, inductance, & capacitance.

· Cite the operating principles   and identify   various ac, dc machines   and transformers.

· Illustrate    common   solid state  devices   &  and  access  their  characteristic   and  explain   the  basic  of  logic gates.

· Correlate & summarize  the  fundaments   concepts  behind electronic communication systems.   

PRE-REQUISITES
Admission to B.Tech. Programme 

COURSE CONTENTS

UNIT I - D.C.CIRCUITS &MAGNETIC CIRCUITS




9

Electrical quantities, Ohm‘s Law, Series and parallel combinations, Kirchhoff‘s laws, Node and Mesh Analysis - Star - Delta Transformation-Definition of MMF, Flux and reluctance – Leakage factor - Reluctances in series and parallel (series and parallel magnetic circuits) - Electromagnetic induction - Fleming‘s rule - Lenz‘s law - Faraday‘s laws

UNIT II - A.C.CIRCUITS








9

Sinusoidal functions - RMS (effective) and Average values- Phasor representation - J operator – sinusoidal excitation applied to purely resistive, inductive and capacitive circuits - RL, RC and RLC circuits- Introduction to three phase circuits. 

UNIT III –ELECTRICAL MACHINES






9

Definition of Electrical Machines-Principle and Operation Of Generator and Motor, types of DC and AC Machines, EMF equation of DC machines, Principle of Transformer, EMF equation of transformer-Principle of Induction Motor, Synchronous Motor 





UNIT IV - BASIC ANALOG AND DIGITAL ELECTRONICS



9 
PN junction Diode - Rectifiers - Half wave and full wave rectifiers, Bipolar Junction Transistor - Characteristic of FET, MOSFET, Silicon Controlled Rectifiers and Triac - Basic Logic Gates- Universal Logic Gates 

UNIT V - BASIC COMMUNICATION SYSTEMS




9 
Basic Communication systems- Advantages of digital system- Elements of communication system - Electromagnetic spectrum - Modulation concepts. 



TOTAL: 45 periods
TEXT BOOKS

1. Mittle.B.N, AravindMittle, "Basic Electrical Engineering", Tata McGraw Hill", 2nd Edition. Sep 2005. 

2. Theraja.B.L, "Fundamentals of Electrical Engineering and Electronics", S.Chand& Co., 1st Multicolor Edition, 2006 (Reprint 2009). 

3. Sedha.R.S, A Text book of Applied electronics, 2nd Edition, S.Chand& company, 2005. 

4. Bhattacharya.S.K and Renuvig, Principles of electronics, 3rd Edition, S.K.Kataria& Sons, 2002.
REFERENCE BOOKS

 1. Smarajit Ghosh, "Fundamentals of Electrical and Electronics Engineering", PHI Learning Private Ltd, 2nd Edition, 2010. 

2. Wadhwa.C.L, "Basic Electrical Engineering", New Age International, 4th Edition, 2007. (Reprint June 2010) 

3. AbhijitChakrabarti, SudiptaNath&Chandan Kumar Chanda, "Basic Electrical Engineering", Tata McGraw Hill, 1st Edition, 2009. 

4. T. Thyagarajan, ―Fundamentals of Electrical Engineering, SciTech Publications, 5th Edition, Reprint Jan 2010.

U1GEB25 BASICS OF COMPUTERS AND C PROGRAMMING
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COURSE OBJECTIVES 

Students undergoing this course are expected to:

· Learn the fundamentals of computer and information technology

· Learn the Problem solving techniques 

· Learn the basics and syntax of C programming.

· Learn the basics of UNIX and LINUX

COURSE OUTCOMES

Upon the successful completion of the course, learners will be able to

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s)

	CO1
	Describe the computer hardware and software and Internet terminologies
	K2

	· CO2
	Explain the different methods of problem solving skills
	K2

	· CO3
	Discuss the algorithm, pseudo code, flow chart for simple problems
	K2

	· CO4
	Write an expression using operators and explain the decision making in C
	K2

	· CO5
	Explain the syntax of Array, Function, Structure and Union in c
	K2

	CO6
	Describe the concept of pointer and files
	K2

	CO7
	Explain the concepts of UNIX and LINUX
	K2

	CO8
	Apply the C programming concept to solve real world problems
	K3


PRE REQUISITE

Higher Secondary Level Mathematics 

COURSE CONTENTS

UNIT I
BASICS OF COMPUTER AND INFORMATION TECHNOLOGY
        10

Digital  Computer  Fundamentals–Block  diagram  of  a  computer–Components  of  a computer  system–Applications  of  Computers–Hardware  and  Software  definitions– Categories of Software–Booting–Installing  and uninstalling Software–Software piracy– Software  terminologies-Information  Technology Basics–History  of Internet–Internet Tools.

UNIT II    PROBLEM SOLVING METHODOLOGY



                   8

Problem  solving  Techniques–Program–Program  development  cycle–Algorithm  – Flow  chart  –  Pseudo  Code  –  Program control  structures  –  Types  and  generation  of  programming languages – Development of algorithms for simple problems.



UNIT III    INTRODUCTION TO C






        9

Overview  of    C   –    Constants,    Variables   and   Data   Types   –    Operators    and Expressions  –  Managing  Input and  Output  operations  –  Decision  Making  -  Branching and Looping.

UNIT-IV    FUNCTIONS








       9

Arrays-  Character  arrays  and  Strings  -  Defined  Functions  -  Definition  of Function–Declaration  -  Category  of  Functions  -  Nesting  of  Functions,  Recursive, Structures and Unions, Enumeration and Typedef.


UNIT-V POINTERS, FILE MANAGEMENT AND OPERATING SYSTEM CONCEPTS












      9

Pointers   –  File  Management  in C  –   Input /  Output  Operations  on  Files   -The Preprocessor, Introduction to UNIX and LINUX programming.

      Total: 45 Periods

TEXT BOOKS

1. Reema  Thareja,   Fundamentals  of  Computing  &  C  Programming‖  Oxford University Press, 2012.

2. Ashok.N.Kamthane,  Computer    Programming‖,    Fifth    Edition    Pearson Education, 2008.

REFERENCE BOOKS

1. P.Visu, R.Srinivasan and    S.Koteeswaran,  ―Fundamentals  of  Computing and Programming‖, Fourth Edition, Sri Krishna Publications, 2012.

2. E.Balagurusamy, ―Computing   Fundamentals  and  C  Programming‖,   Tata McGraw-Hill,2008.

3. Richard Petersen, ―Linux: The Complete Reference‖,  Sixth Edition, Tata McGraw-Hill,2007
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COURSE CODE: U1GEB26 




COURSE NAME: ENGINEERING PHYSICS AND CHEMISTRY 

LAB – I
ENGINEERING PHYSICS LAB – I

COURSE OBJECTIVES 

· To impart skills in measurements and hand on operation

· To design and plan the experimental procedure and to record and process the results.

· To reach non trivial conclusions of significant of the experiments. 

COURSE OUTCOMES

After the completion of the experiments in Physics lab, students will be able to

1. Relate and apply the moment of inertia of the disc.

2. Translate sensory input into physical tasks 
3. Recognize standards to perform a skill or task correctly  
4. Use standards to evaluate their own performance and make corrections.
5. Evaluate information based upon standards and criteria values.
COURSE CONTENTS
1. Torsional Pendulum

To determine the moment of inertia of the disc and the rigidity modulus of the wire by Torsional oscillations.
2. Newtons’ Rings 

To find the focal length of a lens by forming Newton’s ring.
3. Laser Grating 

(i) Determination of wavelength of Laser using Grating and Particle size determination 

(ii) Determination of Numerical Aperture and Acceptance angle of an Optical Fibre
4. Ultrasonic Interferometer

Determination of Velocity of ultrasonic waves in a liquid and compressibility of    the liquid.
5. Young’s Modulus – Non-Uniform Bending

To determine Young’s modulus of the material of the beam by Non uniform bending method.

U1GEB26 ENGINEERING CHEMISTRY LAB -1

COURSE OBJECTIVES

Students undergoing this course are expected to be conversant with basic titration set up and methodologies for determining strength, hardness and alkalinity of various unknown solutions and water samples.

COURSE OUTCOMES

After completing first semester, students from all branches of engineering will possess:

1. Gain acquaintance in the determination the amount of hardness and chloride in the various samples of water for general purpose and their use it industries involving boilers.

2. Skills in estimating acidity/alkalinity in given water samples.

3. Expertise in estimating dissolved oxygen in water samples.

4. Analytical skills in determining the molecular weight and degree of polymerization using Ostwald’s viscometer.

5. Knowledge in quantitative analysis of the acid/base.

COURSE CONTENTS

LIST OF EXPERIMENTS  



1. Estimation of hardness of Water by EDTA.

2. Determination of DO in water (Winkler’s Method).

3. Estimation of Chloride in Water sample (Argentometric).

4. Conductometric precipitation titration using BaCl2Vs Na2 SO4
5. Determination of molecular weight and degree of polymerization using Ostwald viscometer

6. Conductometric titration (mixture of acids and base).
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Course Code: U1GEB27 
Course Name: PRINCIPLES OF ELECTRICAL AND ELECTRONICS

ENGINEERING LAB
COURSE EDUCATIONAL OBJECTIVES
· To make students familiar about the various wiring methods and specific wiring like go down wiring.

· To make students familiar about practical measurements of few important electrical 

· quantities 

· To make students understand about basic electronic circuit components and their 

· characteristics study 

· To make students understand about the operation of CRO 

· To make students understand about the various logic gates. 

COURSE OUTCOMES 

After successful completion of this course, students will be able to 

1. Reenact various wiring methods and how to make wiring of a godown. 

2. Understand what a resistive load is , and will be able to measure few electrical quantities like voltage , current and apply the skill in real life situations. 

3. Discriminate & recognize basic electronic circuit components and their characteristics study 

4. Check the operation of CRO 

5. Distinguish the various logic gates. 

PRE-REQUISITES
Basic Electrical & Electronics concept covered in higher secondary level. 

COURSE CONTENT




LIST OF EXPERIMENTS: CYCLE I 
1. Study of basic electrical and electronic components. 

2. Godown Wiring 

3. Stair case wiring 

4. Fluorescent lamp wiring. 

5. Measurement of Electrical quantities (Voltage, current, power) using load 

MODEL PRACTICAL EXAMINATION I CYCLE II
1. Characteristics of PN junction Diode. 

2. Characteristics of BJT (any one configuration). 

3. Characteristics of zener diode. 

4. Study of CRO. 

5. Verification of logic gates

TEXT BOOK 
1. Theraja.B.L, "Fundamentals of Electrical Engineering and Electronics", S.Chand& Co., 1st Multicolor Edition, 2006 (Reprint 2009). 2. Sedha.R.S, A Text book of Applied electronics, 2nd Edition, S.Chand& company, 2005.

REFERENCE BOOKS

1. Smarajit Ghosh, "Fundamentals of Electrical and Electronics Engineering", PHI Learning Private Ltd, 2nd g, 2010.
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Course Code: U1GEB28 
Course Name: COMPUTER PRACTICE LABORATORY

COURSE OBJECTIVES 
Students undergoing this course will be provided with:
· The concept of MS Word and MS Excel.

· The concept of C control structures and Functions

· The concept of C pointers and file systems

COURSE OUTCOMES

Upon the successful completion of the course, learners will be able to:

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s)

	CO1
	Develop a MS-Word document independently for the given requirements
	K3,S3

	· CO2
	Demonstrate usage of MS-Excel spread sheet independently for the given applications
	K3,S3

	· CO3
	Develop and implement the C program individually using control structures, arrays and string for the applications
	K3, S3

	· CO4
	Develop and implement the C program independently using pointers and files concept
	K3, S3


PREREQUISITE

Higher Secondary Level Mathematics.

COURSE CONTENTS

1) Word Processing

a. Document creation, Text manipulation with Scientific notations. 
b. Table creation, Table formatting and Conversion.

c. Mail merge and Letter preparation. 
d. Drawing - flow Chart

2) Spread Sheet

· Chart - Line, XY, Bar and Pie.

· Formula - formula editor.

· Spread sheet - inclusion of object, Picture and graphics, protecting the document and sheet.

· Sorting and Import / Export features

3. Find whether a given number is odd or even.

4. Find whether a given number is prime or not.

5. Design an arithmetic calculator using Switch-Case.

6. Find largest and smallest elements in an array.

7. Demonstrate Looping and Control structures.

8. Demonstrate the String functions.

9.Find  a  Factorial  of  a  number  of  ranges  between  1  to  41  using  Recursive function.

10. Demonstrate the Structures and Unions for employee salary.

11. Perform pointer arithmetic Operations.

12. Program to develop student‘s information using file concept.

SEMESTER II

	Course Code
	Course Name
	L
	T
	P
	C

	THEORY

	U2GEB29
	Engineering English-II 
	2
	0
	0
	2

	U2GEB30
	Engineering Mathematics –II
	3
	1
	0
	4

	U2GEB31
	Engineering Physics – II
	2
	0
	0
	2

	U2GEB32
	Engineering Chemistry – II
	2
	0
	0
	2

	U2GEB33
	Basics of Mechanical and Civil Engineering
	3
	0
	0
	3

	U2GEB34
	Engineering Graphics
	3
	1
	0
	4

	PRACTICAL

	U2GEB37
	Engineering  Practice Lab
	0
	0
	3
	2

	U2GEB35
	Engineering Physics & Chemistry Laboratory-II
	0
	0
	4
	2

	U2GEB36
	Proficiency in English Lab - I
	0
	0
	3
	2

	U2GEB38
	Life Skills
	1
	0
	0
	1

	Total
	16
	2
	10
	24
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	0
	2


U2GEB29 

ENGINEERING ENGLISH II




COURSE OBJECTIVES  

Students undergoing this course are expected to:

· to build sentences without grammatical errors

· instill the competitiveness through presentation skills

· solve any critical situations using trouble shooting techniques

· encourage them to handle day -to-day tasks through soft skills

· inculcate  the habit of reading for pleasure

COURSE OUTCOMES

Upon the successful completion of the course, learners will be able to

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s)

	CO1
	Apply the grammatical knowledge in writing any given topic
	K3

	CO2
	Write technical reports effectively
	K3

	CO3
	Describe group discussions, presentations and interview processes
	K2

	CO4
	Speak confidently in seminars, one on one interaction among the peer groups
	K4

	CO5
	Analyze articles on a given topic with the knowledge of   vocabulary skills
	K4


PRE REQUISITE 

Engineering English I
COURSE CONTENTS
Unit I

General grammar







6
Simple Compound & Complex Sentences-Reported Speech- Modal verbs Articles
Unit II

Technical Grammar







6

Conditionals—‘If’ Clauses-Connectives- Word Formation-Nominal Compounds 
Unit III
Academic communication






6 

SMS Communications- Email Communications- CV and Cover letter-Mini Project Writing
Unit IV
Corporate Communication






6 
Presentation Skills -Group Discussion-Interview Skills 
Unit V

Soft Skills
 







6        

Personality Development -Persuasive Speech- Dealing with clients -Time -Management -Crisis management -Trouble Shooting.





Total: 30 Periods

TEXT BOOKS:

1. Andera, J.Rutherford. Basic Communication Skills for Technology, Second edition, Pearson Education, New Delhi2007

2. Butterfield, Jeff. Soft Skills for Everyone, Cegage learning, Canada, 2011

REFERENCE BOOKS

1. Ganesan.S, et al, Communication in English. Himalaya publishing house, Mumbai, 2009. 

2. Pickett, Nell Ann, Ann A.Laster and Katherine E.Staples. Technical English: Writing, Reading and Speaking. New York: Longman, 2010. 
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U2GEB30 
ENGINEERING MATHEMATICS – II




COURSE OBJECTIVES : 

Students undergoing this course are expected to:

· Provide the knowledge of the areas of Vector Calculus, Integral Calculus, Complex variables, Laplace Transform and ordinary differential equations.

· Serve as a pre-requisite mathematics course for post graduate courses, specialized studies and research in any branch of engineering.

COURSE OUTCOMES

Upon the successful completion of the course, learners will be able to

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s)

	CO1
	Apply Laplace transformation techniques to convert time-domain complex systems into simple frequency-domain algebraic equations and vice-versa.
	K3

	CO2
	Apply the method of undetermined coefficients, method of variation of parameters and Laplace transform techniques to solve ordinary linear differential equations.
	K3

	CO3
	Apply vector calculus to solve problems related to vector and scalar fields.
	K3

	CO4
	Apply analytical functions in conformal mapping problems.
	K3

	CO5
	Apply the calculus of residues in contour integration.
	K3


PREREQUISITE
Engineering Knowledge of the topics covered in Engineering mathematics- I; complex numbers; vector algebra.

COURSE CONTENTS


UNIT I  
LAPLACE TRANSFORM





L-9 + T-3
Laplace transform – Sufficient Condition for existence – Transform of elementary functions – Basic properties – Transform of derivatives and integrals – Transform of unit step function and impulse functions – Transform of periodic functions -   Inverse Laplace transform– Convolution theorem (excluding proof) – Initial and Final value theorems  

UNIT II    
ORDINARY DIFFERENTIAL EQUATIONS  


L-9 +T-3

Introduction to higher order linear differential equations with constant coefficients –Method of undetermined coefficients -  Method of variation of parameters – Cauchy’s and Legendre’s linear equations – Simultaneous first order linear equations with constant coefficients – Solution of linear ODE of second order with constant coefficients using Laplace transform.


UNIT III  
VECTOR CALCULUS 




           L-9 + T-3

Gradient, unit normal to surface- Directional derivative- Divergence and Curl –– Irrotational and solenoidal vector fields – Introduction to vector integration – Green’s theorem in a plane, Gauss divergence theorem,  Stokes’ theorem (excluding proofs) – Simple applications involving cubes and rectangular parallelepipeds.

UNIT IV  
ANALYTIC FUNCTIONS 



       

L-9 + T-3
Introduction to functions of a complex variable – Analytic functions – Necessary conditions, Cauchy – Riemann equation and Sufficient conditions (excluding proofs) – Harmonic and orthogonal properties of analytic function – Harmonic conjugate – Construction of analytic functions – Conformal mapping : w= z+c, cz, 1/z, and bilinear transformation.

UNIT V  
COMPLEX INTEGRATION




L- 9 + T-3

Introduction to complex integration – Statement and applications of Cauchy’s integral theorem and Cauchy’s integral formula (excluding proofs) – Taylor and Laurent expansions – Singular points – Residues – Residue theorem and simple problems – Application of residue theorem to evaluate real integrals –Unit  circle and semi-circular contour(excluding poles on boundaries).











Total: 60 Periods

TEXT BOOKS

1. Grewal. B.S, “Higher Engineering Mathematics”, 41st Edition, Khanna Publications, Delhi, (2011).

2. Kreyszig E, Advanced Engineering Mathematics, 12th edition, Wiley, 2010.

REFERENCE BOOKS

1. Dean G. Duffy. Advanced Engineering Mathematics with MATLAB, 2ndEdn. Chapman & Hall / CRC Press. New York, 2003 (Taylor and Francis, e-library, 2009).

2. Jain.  R. K  and. Iyengar, S.R.K,  Advanced Engineering Mathematics, 3rd edition, Narosa Publishing House, 2009.

3. Peter O’ Neil, Advanced Engineering Mathematics, Cengage Learning, Boston, USA, 2012.

U2GEB31 

ENGINEERING PHYSICS II
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COURSE OBJECTIVES: 

Students undergoing this course are expected to:

· Explain the role of photons in understanding phenomena such as Compton effect, Dual nature of mater and Quantum Theory.
· Give an insight into the principle of Laser operation and applications of Optical fibers in instrumentation

· Understand theory and the principles behind various superconductivity and its characteristics and applications. 
· Develop fundamental Knowledge of Magnetic and Dielectric Materials and relate to use in device design

· Have a well founded knowledge of the unique properties of materials with nanoscale dimensions and to learn the new applications of nano materials in nanotechnology
COURSE OUTCOMES

Upon the successful completion of the course, learners will be able to

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s)

	CO1
	Explain the wave-particle duality; concept of De-Broglie wavelength and its importance
	K2

	· CO2
	Discuss the property of Laser and optical fiber handling techniques and its application
	K2

	· CO3
	Discuss the superconducting phenomenon, their properties and concepts for various applications
	K2

	· CO4
	Differentiate various magnetic, dielectric materials for application in industries and medical field.
	K2

	· CO5
	Able to explain various methods involved in Synthesis of nano and smart materials through different techniques and their application in nano technology.
	K2


PREREQUISITE

Basic theoretical knowledge in Atomic Physics, Lasers, Superconductivity, Electricity, Magnetism, and Engineering Physics I
COURSE CONTENTS


UNIT -I Atomic Physics








6

Black body radiation- ultraviolet catastrophe- Planck’s Quantum hypothesis-Photoelectric effect- Measurement of K.E. of photoelectrons- stopping potential- Failures of Classical theory- Compton effect-Compton Theory-Dual nature of matter- DeBroglie Hypothesis- Davisson –Germer Experimen-, G.P. Thomson Experiment- Heisenberg’s Uncertainty Principle (Statement only).

UNIT -II Lasers and Optical Fibers 






6

Interaction of Radiation with Matter- Essentials of Laser-Types of Laser - Ruby Laser- He-Ne Laser- semiconductor Laser-Application of Lasers- Optical Fibers – Propagation of light through an optical fibers- Modes of Propagation- Types of optical fibers- Optical fiber communication system- Attenuation in fibers.
UNIT-III Superconductivity 






 
6

Discovery of superconductivity- persistent currents- effect of external magnetic field- critical current density- Meissner effect- London penetration depth- BCS Theory descriptive- Type of superconductors- Josephson Effect (AC and DC) - Applications – Maglev-SQUIDS.

UNIT -IV Magnetic and Dielectric Materials 




 
6

Magnetic Susceptibility-Magnetic materials (Dia, Para, Ferro &  Antiferro)- Magnetic moment of atom-Hard and soft magnetic materials- Hysteresis curve – Applications. Dielectrics- Electronic, ionic, orientational and space polarizations – Internal fields in solids – Polarization-Induced dipoles-Nonpolar and Polar dielectrics - Clausius Mosotti equation-Dielectric loss.    

UNIT -V Nanotechnology and Advanced Materials 




6

Nano phase materials – Synthesis – Plasma arcing – chemical vapour deposition – Sol gel method – Electro deposition – Ball milling – properties and application – Carbon nano tubes – types.









 Total: 30 Periods

TEXT BOOKS

1. M.N.Avadhanulu and P.G.Kshirsagar ,A Text Book of Engineering Physics, S.CHAND and Co,2012.

2. Gaur and Gupta, Engineering Physics , Dhanpat Rai publications,2009

REFERENCE BOOKS

1. T.Pradeep, The essential understanding –Nanoscience and Nanotechnology-TMH, 2010.

2. William D.Callister ,Materials Science and Engineering, John Wiley &Sons- 2010

3. Charles Kittel ,Introduction to Solid State Physics -Wiley India publications,2009.
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U2GEB32 

ENGINEERING CHEMISTRY II


COURSE OBJECTIVES 

Students undergoing this course are expected to:

· Impart a sound knowledge on the principles of chemistry involving the different application oriented topics.

· Impart adequate knowledge about the principles of electrochemistry, alloys, corrosion and energy storage devices along with the spectroscopic technique to analyze the chemical compounds.

· Prepare the students to solve problems in electrochemistry.

COURSE OUTCOMES

Upon the successful completion of the course, learners will be able to

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s)

	CO1
	Explain the phase rule and to appreciate the importance of alloys in the present day life.
	K2

	· CO2
	Explain the basic principles, laws of electrochemistry, solve simple problems and list various applications.
	K2

	· CO3
	Explain the various aspects of corrosion and its control
	K2

	· CO4
	Describe various energy sources and storage devices used in our daily life.
	K2

	· CO5
	Explain the basic principles of spectroscopic and microscopic techniques.
	K2


PREREQUISITE 

Engineering Chemistry I
COURSE CONTENTS


UNIT–I 
PHASE RULE AND ALLOYS




6
Statement and explanation of the terms involved- one component water system- condensed phase rule-construction of phase diagram by thermal analysis-simple eutectic systems (Lead- Silver system only)– Alloys - importance – ferrous alloys – Nichrome - stainless steel – non-ferrous alloys - brass and bronze.

UNIT–II
ELECTROCHEMISTRY





6

Basics of conductance-Kohlarausch’s Law-Effect of dilution-specific conductance and equivalence conductance. Electrochemical cells- reversible and irreversible cell- EMF measurement - single electrode potential- Nernst equation-problems-reference electrode- SHE-Calomel electrode-Glass electrode-measurement of pH-electrochemical series- significance- potentiometric titration –Redox titration –conductometric titration.

UNIT–III
CORROSION AND ITS CONTROL



6
Chemical corrosion – Pilling – Bedworth rule – electrochemical corrosion – different types – galvanic corrosion – differential aeration corrosion – factors influencing corrosion – corrosion control – sacrificial anode and impressed cathodic current methods – corrosion inhibitors – protective coatings – paints – constituents and functions – metallic coatings – electroplating (Au) and electroless (Ni) plating.

UNIT–IV
ENERGY SOURCES AND STORAGE DEVICES

6

Renewable and non renewable energy resources- nuclear fission- fusion-chain reaction- nuclear energy- nuclear reactor–light, heavy water nuclear power plant-Fast Breeder Reactor- wind energy- solar energy- tidal energy- primary and secondary batteries- lead acid- nickel cadmium-lithium ion battery-H2-O2 fuel cells.

UNIT–V
SPECTROSCOPIC AND ANALYTICAL TECHNIQUES
6
Introduction- Electromagnetic radiation- interaction of electromagnetic radiation with matter- Beer- Lambert’s law- principle, instrumentation(Block Diagram) and applications of UV- Visible spectroscopy, IR spectroscopy- colorimetry- flame photometry–AAS. Introduction to SEM and TEM.






 TOTAL: 30 PERIODS

TEXT BOOKS
1. P.C.Jain and Monica Jain - “Engineering Chemistry” DhanpatRai Pub, Co., New Delhi (2008).

2. A. Ravikrishnan– Engineering Chemistry, Sri Krishna Publication, Chennai (2012).

REFERENCE BOOKS

1. B.K.Sharma - “Engineering Chemistry”, Krishna Prakasan Media (P) Ltd., Meerut (2001) 
2. B.Sivasankar - “Engineering Chemistry” Tata McGraw-Hill Pub.Co.Ltd. New Delhi (2008). 
3. B.R.Puri, L.R.Sharma,  S.Pathania - “Principles of physical Chemistry “ (2000).
4. William Kemp – “Organic spectroscopy” Macmillan publications (1991).
5. Peter Atkins, Julio de Paula “Physical Chemistry” W.H. Freeman publications (2009)
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U2GEB33 
BASIC MECHANICAL AND CIVIL ENGINEERING


COURSE OBJECTIVES 

Students undergoing this course are expected to:

· Understand the concept of manufacturing processes and basic mechanical engineering.

· Impart knowledge on fundamentals of civil engineering.
COURSE OUTCOMES

Upon the successful completion of the course, learners will be able to

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s)

	CO1
	Describe various manufacturing processes and working principle of power plant.
	K2

	CO2
	Describe the working principles of combustion engines.
	K2

	CO3
	Define the working principles of refrigeration and air conditioning systems.
	K2

	CO4
	Explain the fundamentals of surveying and civil engineering materials.
	K2

	CO5
	Describe building components and structures.
	K2


PREREQUISITE

Engineering Practice Lab
COURSE CONTENTS



Unit I
 Manufacturing Processes and Introduction to Power plant


9
Introduction to Lathe – Drilling – Twist Drill Nomenclature – Shaper. Introduction to Metal Joining Processes - Welding processes - Arc & Gas welding - AC & DC welding equipments - Brazing and soldering.  Introduction and classification of power plants – Working of thermal, hydroelectric and nuclear power plants.

Unit II Combustion Engines







9

Principle  of  Internal  and  external  combustion  engines  –  Petrol  engine,  diesel engine, working principle and comparison - Two stroke and four stroke of both CI & SI engines, working principle and comparison - Alternative fuels.

Unit III Refrigeration & Air-Conditioning System




9

Introduction to Refrigeration– Non cyclic & Cyclic Refrigeration - Principle of vapour compression  refrigeration  system  -  Applications.  Air-Conditioning – Layout of typical domestic refrigerator – Window and Split type Air conditioner – Applications.

Unit IV surveying and civil engineering materials




9

Surveying: 

Introduction – Definition – Importance of surveying – Objectives of surveying – Principles of surveying – Types of surveying – Measurements of angles – Introduction to levelling – Types of levelling instruments.

Civil  Engineering Materials:

Introduciton – Importance of civil engineering – construction materials – Bricks – Stones – Cement – Lime motor – Concrete.

Unit V Building Components and Structures





9

Building Components:

Foundations – Objectives of foundations – Types of foundation – Requirements of good foundation.

Superstructure:

Introduction – Brick masonry – Masonry – RCC structure of members – Columns – Beams – Slabs – Lintels – Types of Roof – Trusses – Flooring – Roofing – Plastering.  Components of bridges and dams.







 TOTAL: 45 periods
TEXT BOOKS

1. P K Nag., - Basic Mechanical Engineering, Tata McGraw Hill Education,         (2013).

2. K.V. Natarajan – Basic Civil Engineering, M/s Dhanalakshmi, Chennai - 2012

REFERENCE BOOKS

1. Rao P. N., Manufacturing Technology, 2nd Edition, Tata McGraw Hill Inc, New Delhi

2. Surendra Singh, ―Building  Materials ", Vikas Publishing Company, New Delhi, 2006

3. Cambell J. S., Principles of Manufacturing Materials and Processes 14th Edition, Tata McGraw Hill, Inc, New Delhi, 2012

COURSE CODE: U2GEB34


	L 
	T
	P
	C

	3
	1 
	0
	4


COURSE NAME: ENGINEERING GRAPHICS

COURSE OBJECTIVES 

· To familiarize the students in basic concept and necessity of conic sections, projections and developments of objects.

· To develop the imagination and drafting skills of students and let them understand the internal features of the object.

COURSE OUTCOMES

Students undergoing this course are able to 


· Construct ellipse, parabola, hyperbola and draw free hand sketching of orthographic views.

· Construct orthographic projections of points, straight lines and planes.

· Construct projections of simple solids.

· Develop true sections and lateral surfaces of simple solids.

· Construct isometric and perspective projections of simple solids.

COURSE CONTENTS
UNIT I: CONIC SECTIONS AND FREE HAND SKETCHING             

9+3
Construction of ellipse (concentric circle and eccentricity methods), construction of parabola (rectangle and eccentricity methods), construction of hyperbola (eccentricity  method)  

Free-hand sketching of  orthographic  views  of  pictorial views of solids – free-hand sketching of pictorial views of solids given the orthographic views.

UNIT II:  PROJECTION OF POINTS, STRAIGHT LINES & PLANES
    
9+3

Orthographic projections of points, orthographic projections of straight lines located in the first quadrant only – determination of true lengths and true inclinations – orthographic projections of polygonal surface and circular lamina inclined to both reference planes.

UNIT III:   PROJECTIONS OF SOLIDS                                                    
   
9+3
Projections of simple solids (prisms, pyramids, cylinder and cone) when the axis is inclined to one reference plane by change of position and change of reference line methods.

UNIT IV:  SECTIONS OF SOLIDS & DEVELOPMENT OF SURFACES 
9+3
Sections of solids (prisms, pyramids, cylinder and cone) in simple vertical position by using cutting plane inclined to one reference plane and perpendicular to the other – obtaining true shape of section. Development of lateral surfaces of simple and truncated solids – prisms, pyramids, cylinder and cone – development of lateral surfaces of solids with cylindrical cutouts perpendicular to the axis.

UNIT V: ISOMETRIC & PERSPECTIVE PROJECTION                        

9+3

Principles of isometric projection   - isometric scale – isometric projections of simple solids, truncated prisms, pyramids, cylinders and cones – isometric view of combination of two simple solids. Perspective projection of prisms, pyramids and cylinder by visual ray method and vanishing points method.




 TOTAL: 45+15(Tutorial) = 60 periods

TEXT BOOKS
1. K.V. Natarajan, A text Book of Engineering Graphics, Dhanalakshmi Publisher, Chennai – 42, 2009

2. Venugopal K. ― Engineering Graphics,  New  Age  International  (P) Limited, 2002.

REFERENCE BOOKS

1. Warren J. Luzadder and Jon.  M. Duff, - Fundamentals of Engineering Drawing, Prentice Hall of India Pvt., Ltd., Eleventh Edition, 2001.

2. B. Bhattacharyya, S.C. Bera, Engineering Graphics  .,  I.K. International  Pvt Ltd., 2009

3. M.S. Kumar ., Engineering Graphics.,Dd Publications, 2008

4. Jeyapoovan.T., Vikas Publishing House Engineering Graphics with using Auto CAD,2007

5. BIS code: SP 46:2003 Engineering Drawing practice for Schools & Colleges.
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U2GEB35 
ENGINEERING PHYSICS AND CHEMISTRY LAB II

ENGINEERING PHYSICS LABORATORY II
COURSE OBJECTIVES

To impart skills for conducting experiments independently to determine,

· Band gap of a semi conductor

· Thermal conductivity of a bad conductor

· The wavelengths of different spectral lines derived from mercury vapor lamp and diffraction grating arrangement using normal incidence method.

· The Viscosity of a liquid by Poiseuille’s method

· Young’s modulus of the beam by Uniform Bending method

COURSE OUTCOMES

After the successful completion of the course in Engineering Physics lab -II, students will be able to individually and independently

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s)

	CO1
	Conduct experiments independently to determine band gap of a semi conductor
	K2,S3

	· CO2
	Demonstrate the experiment independently to determine the thermal conductivity of a bad conductor.
	K2,S3

	· CO3
	Perform the diffraction grating experiment to determine the wavelength of spectral lines by mercury vapour lamp using normal incidence method
	K2,S3

	· CO4
	Calculate the Viscosity of a given liquid by conducting Poiseuille’s  experiment
	K2,S3

	· CO5
	Handle the travelling microscope to focus the pin and find the bending moment of a given beam practically
	K2,S3


PREREQUISITE

It is necessary to have basic theoretical knowledge about semiconducting material, thermal conductivity, optic laws, viscosity and bending moment of the beam.

COURSE CONTENTS


1. Band Gap

To determine the Band gap of a Semiconductor material by using Post office Box 

2. Lee’ Disc

To determine the thermal conductivity of the bad conductor – Lee’s Disc method

3. Spectrometer Mercury lamp

To determine the wavelengths of different spectral lines derived from mercury vapor lamp using normal incidence method.

4. Viscosity

To determine the Viscosity of a liquid by Poiseuille’s method

5. Young’s Modulus – Non-Uniform Bending

To determine of young’s modulus of the beam – Uniform Bending 

U2GEB35 ENGINEERING PHYSICS AND CHEMISTRY LAB II

ENGINEERING CHEMISTRY LABORATORY II

COURSE OBJECTIVES 

Students undergoing this course are expected to be conversant with basic knowledge about handling various instruments like conductometer, potentiometer and pH meter and determining strength of various unknown solutions using the same.

 COURSE OUTCOMES

After completing first semester, students from all branches of engineering will possess: 

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s)

	CO1
	Perform an experiment to estimate the amount of Copper in brass by EDTA titration method
	K2, S3

	· CO2
	Carry out Conductometric titration (Mixture of weak and strong acids Vs Strong base).
	K2, S3

	· CO3
	Perform Conductometric precipitation titration using BaCl2Vs Na2 SO4
	K2, S3

	· CO4
	Perform Potentiometric Titration (Fe2+ Vs KMnO4 or K2Cr2O7).
	K2, S3

	· CO5
	Perform and estimate the strength of HCl by pH meter (acid Vs base)
	K2,S3

	CO6
	Perform the experiment using Spectrophotometer for estimationof Ferric iron
	K2,S3


PREREQUISITE 

Engineering Chemistry Laboratory-I.

CONTENTS


1. Estimation of Copper in brass by EDTA

2. Conductometric titration (Mixture of weak and strong acids Vs Strong base).

3. Conductometric precipitation titration using BaCl2Vs Na2 SO4
4. Potentiometric Titration (Fe2+ Vs KMnO4 or K2Cr2O7).

5. Determination of strength of HCl by pH meter (acid Vs base).

6. Estimationof Ferric iron by spectrophotometric method.
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U2GEB36 
PROFICIENCY IN ENGLISH LABORATORY I

COURSE OBJECTIVES 

· To impart advanced skills of Technical Communication in English through Language Lab

· To enable the students to communicate confidently and competently in English Language in all spheres

· To familiarize the students with the sounds of English in a nutshell, particularly  stress and intonation

· To enable the students to communicate in English language in all spheres

COURSE OUTCOMES

After the successful completion of this course students will be able to:

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s)

	CO1
	Pave  a platform to understand the sounds of English language
	K3

	· CO2
	Use  their vocabulary in framing sentences and statements
	K5

	· CO3
	Formulate open-ended questions in order to explore a topic of interest
	K5

	· CO4
	Engage themselves in Group Discussions and Presentation skills
	K5

	· CO5
	Embolden in public speaking and to affluent one on one interaction
	K5


PREREQUISITE

Engineering English I.

CONTENTS


CYCLE-I

1. Phonetics 

2. Rearranging the words into meaningful sentences

3. Find the Odd words out

4. Creative writing

5. Find out the word  meanings

6. Find out different meanings with the help of prefixes and suffixes
7. Word Analogy

8. Spotting the errors

CYCLE –II

1. Extempore speech

2. Group Discussion 

3. How to write a story with the  visual

4. Presentation-1(Technical)

5. Presentation-2(Non- Technical)

6. Mock interviews

	L 
	T
	P
	C

	0
	0
	3
	2


COURSE CODE: U2GEB37
COURSE NAME: ENGINEERING PRACTICE LABORATORY   

COURSE OBJECTIVES

To educate the students in

· Plumbing tools – house hold plumbing fittings and Carpentry process – Carpentry tools, types of joints. 

· Types of welding & tools.

· Types of machining and operations, machine tools, cutting tools (Lathe, Drilling).

· Sheet metal – definition, working tools, operations - forming & bending.

COURSE OUTCOMES

Students undergoing this course are able to 

· Produce simple joints using arc and gas welding processes.

· Display skills to perform basic machining and sheet metal operations.

· Display skills to work in a team environment.

· Prepare simple plumbing line sketches and models for house hold pipe fittings.

· Exhibit simple carpentry skills using power tools.

COURSE CONTENTS

I CIVIL ENGINEERING PRACTICE 

Plumbing Works:

a)
Preparation of plumbing line sketches for

 i. Water supply line

ii. Sewage works.

b)
Basic pipe connections using valves, taps, couplings, unions, reducers, elbows and in house hold fitting.

Carpentry using Power Tools:
(a) Study of the joints in roofs, doors, windows and furniture.

(b) Hands-on-exercise: Power sawing, Power Planning and making various joints.

II  MECHANICAL ENGINEERING PRACTICE 

Welding:
(a)  Arc welding practice – butt joints and lap joints.

(b)  Gas welding practice – butt joints and lap joints.

Basic Machining:
(a) Simple Turning and Taper turning in lathe.

(b) Drilling Practice.

Sheet Metal Work:
(a) Forming & Bending:

(b) Model making – Trays, funnels, etc.

	L
	T
	P
	C

	1
	0
	0
	1


U2GEB38 


LIFE SKILLS



COURSE OBJECTIVES 
Students undergoing this course are expected to:

· Have an overview of core life skills and emotional intelligence for day to day management.

· Provide an outline of personal values and time management principles for success in life.

· Expose students to the significance of interpersonal relationships and techniques to maintain them.

· Provide an overview of the role of stress and its impact on individual behaviour and the techniques to manage them.

· Expose students to the process of decision making and its implementation.

COURSE OUTCOMES

Upon the successful completion of the course, learners will be able to

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s)

	CO1
	Identify the core life skills and its implementation in career and development
	A1, K2

	· CO2
	Interpret the personal values and its importance for self-management 
	A1, K2

	· CO3
	Show appropriate interpersonal skills required for effective  management of life skills
	A2, K2

	· CO4
	Recognize the various causes and impacts of stress and the ways of coping with it
	A3, K2

	· CO5
	Display decision-making abilities for conflict resolution in daily life
	A5, K2


PRE-REQUISITES

Basic awareness about self and interpersonal skills 

COURSE CONTENTS

UNIT I
INTRODUCTION TO LIFE SKILLS




3

Definition- Concept of Life Skills, Practical use of core skills in daily life - Definition of Emotional Intelligence- Knowing one’s Emotions and Managing Emotions.

UNIT II
BEHAVIOUR AND VALUES





3

Personal Values- Strengths- Self-confidence, self-assessment, self-reliance, self-discipline, determination, self-restraint, contentment, humility, compassion, gratitude, forgiveness. Social Responsibility - Time Management- Value of time, Weekly Planner to do list

UNIT III
INTERPERSONAL SKILLS





3

Maintaining Interpersonal Relationships- Relationship with family and peers - Prosocial behaviour- Helping others, Motivation to help others-Empathy - Displaying optimism and enthusiasm.

UNIT IV
STRESS MANAGEMENT






3 

Definition of Stress- Causes of stress and its impact. Stress Management techniques Managing Emotions- Anger Management- Causes of aggression- Thinking and Behaving in a Positive way Sensitization to Substance Abuse


UNIT V
DECISION MAKING AND PROBLEM SOLVING


3

Definition- Decision making. Necessity of Decision Making-Process of Decision Making Developing Alternatives, Evaluating Options, Implementing - Resolving Conflict- Steps for Conflict Resolution







Total: 15 Periods

TEXT BOOKS

1. Rajasekaran, G; Nair, Radhakrishnan, and Santhanam, Divya (Edtd) (2009); Facilitator’s Manual on Enhancing Life Skill; Chennai, Rajiv Gandhi National Institute of Youth Development

2. Butterfield, Jeff (2010); Soft Skills for Everyone; Delhi: Cengage Learning India Private Ltd
REFERENCE BOOKS

1. Goleman, Daniel (1995); Emotional Intelligence: Why It Can Matter More Than IQ; Bantam Books.
2. Baron, Robert A; Byrne, Donn and Branscombe, Nyla R. (2006); Social Psychology; New Delhi: Pearson Education.

B.TECH ELECTRICAL AND ELECTRONICS ENGINEERING

CURRICULUM & SYLLABUS
SEMESTER - III

	Code No
	Subjects
	L
	T
	P
	C

	Theory

	U3MAB01
	Transforms and Partial Differential Equations  
	3
	1
	0
	4

	U3EEB01
	DC machines and Transformers 
	3
	1
	0
	4

	U3EEB02
	Electromagnetic Theory
	3
	0
	0
	3

	U3EEB03
	Electric Circuit Theory 
	3
	1
	0
	4

	U3EEB04
	Electronic Devices and Circuits 
	3
	0
	0
	3

	U3CEB13
	Environmental Science and Engineering
	3
	0
	0
	3

	Practical

	U3EEB05
	DC machines and Transformers lab 
	0
	0
	3
	2

	U3EEB06
	Electric Circuits lab 
	0
	0
	3
	2

	U3EEB07
	Electronic Devices and Circuits lab 
	0
	0
	3
	2

	Total Credits
	27


L – Lecture; T – Tutorial; P – Practical; C – Credit

	L 
	T
	P
	C

	3
	1 
	0
	4


Course Code: U3MAB01
Course Name: TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS

Course Educational Objectives:

· The course objective is to develop the skills of the students in the areas of boundary value problems and transform techniques.

· This will be necessary for their effective studies in a large number of engineering subjects like heat conduction, communication systems, electro-optics and electromagnetic theory.

· The course will also serve as a prerequisite for post graduate and specialized studies and research. 

Course Outcomes


On successful completion of this course students will be able to:

1.  Understand the need for a function or its approximation as an infinite series (Fourier series) to represent discontinuous function which occur in signal processing and electrical circuits. 

2. Demonstrate the use of Fourier Transform to connect the time domain and frequency domain.

3. Distinguish between ordinary differential equation and partial differential equation whereas in PDF the techniques for finding solutions are quite different from the ODE.

4. Demonstrate understanding the formation of partial differential equations and elementary method of solving PDF.

5. Demonstrate understanding of basic concepts in application of partial differential equations in heat passing through rod, vibrating membrane, two dimensional heat conduction problems.

Pre-Requisite: 

· Engineering Mathematics-I 

· Engineering Mathematics-II

Course Content

UNIT I Fourier series







L- 9 + T-3

Dirichlet’s conditions – general Fourier series – odd and even functions – half range sine series – half range cosine series – complex form of Fourier series – Parseval’s identity – harmonic analysis

UNIT II  Fourier Transforms






L- 9 + T-3

Fourier integral theorem (without proof) – Fourier transform pair – sine and cosine transforms – properties – transforms of simple functions – convolution theorem – Parseval’s identity

UNIT III Partial Differential Equations





L- 9 + T-3

Formation of partial difference equations – solutions of standard types of first order partial differential equations– Lagrange’s linear equation – linear partial differential equations of second  and higher order with constant coefficients

UNIT IV Applications of Partial Differential Equations

            
 L- 9 + T-3

Solutions of one dimensional wave equation – one dimensional equation of heat conduction – steady state solution of two-dimensional equation of heat conduction (insulated edges excluded) – Fourier series solutions in Cartesian coordinates only.

UNIT V Z-Transforms and Applications





L- 9 + T-3

Z-Transforms – elementary properties – inverse Z-transform – convolution theorem – formation of difference equations – solution of difference equations using Z-transform.

TOTAL: 45+15(Tutorial) = 60 periods
Beyond The Syllabus

Classification of PDE and their Applications oriented problems in Engineering.

Learning Resources

      Text Books

1. B.S. Grewal, Higher Engineering Mathematics, (41st   Edn.), Khanna Publishers, New Delhi, 2012.

2. E. Kreyszig, Advanced Engineering Mathematics, (10th Edn.), John Wiley and Sons, 

New York, India, 2010.

Reference Books

1. R.K. Jain and S.R.K. Iyengar, Advanced Engineering Mathematics, (3rd Edn.), Narosa Publishing House, New Delhi, 2007.

2. H.K. Dass, Advanced Engineering Mathematics, (20th Edn.), S. Chand & Co, New Delhi,2007.

3. E.C. Zachmanoglou and D.W. Thoe, Introduction to Partial Differential Equations With Applications, Dover, New York, 1986. 

4. Brian Davies, Integral Transforms and Their Applications, Springer, 2001.

5. Alan Jeffrey. Advanced Engineering Mathematics, Harcourt/Academic Press, New York, 2002.

6. Dennis G. Zill , Warren S. Wright and Michael R.Cullen. Advanced Engineering Mathematics (4th Edn)  Jones a& Bartlett Learning, Canada, 2011.

7. James Stewart. Multivariate Calculus, Concepts and Contexts. (3rd Edn) Thomson/Brooks/Cole, Canada, 2005.

8. John Bird. Higher Engineering Mathematics, (5th Edn) Elsevier , Burlington,USA, 2006.

9. K.A.Stroud and D.J.Booth. Advanced Engineering Mathematics (4th Edn) Palgrave/MacMillan, USA. 2003.

10. Soo T. Tan. Multivariable Calculus,  Brooks/Cole, Cengage Learning, Belmont, USA, 2010.
Online Resources

This course uses exclusively for providing electronic resource, such as lecturer notes, assignment papers, and sample solutions. Students should make appropriate use of this recourse.

1. http://www.fourier-series.com/

2. http://www.sosmath.com/fourier/fourier1/fourier1.html

3. http://www.efunda.com/math/fourier_transform/index.cfm

4. http://ocw.usu.edu/civil_and_environmental_engineering/numerical_methods_in_civil_engineering/IntroToPartialDiffEqns.pdf

5. https://www.classle.net/book/linear-partial-differential-equations-second-and-higher-order-constant-coefficients

Mathematics Websites: The following information on the Mathematics Web sites will be an additional source of information for references and historical development of the Mathematics. Some biographies of outstanding mathematicians are also available. This is the common information for both teachers and students of Mathematics. 

1. http://scienceworld.wolfram.com/biography/topics/Mathematicians.html 
2. http://teachers.sduhsd.k12.ca.us/abrown/index2.html 
3. http://www.maths.tcd.ie/pub/HistMath/People/RBallHist.html 
Mathematicians of the 17th and 18th Centuries 

4. http://www.geometry.net/math.html 
A Geometry Site 

5. http://www-history.mcs.st-andrews.ac.uk/history/Indexes/Full_Alph.html 
Site of Biographies of Mathematicians 

6. http://mathforum.org 
This site includes resources in mathematics for school students, teachers, parents. Also contains some research related material on mathematics teaching and learning. The 'Problems of the Week' contains problems at different levels of mathematics. It includes selected alternative solutions posted by problem solvers which is really nice. The `Ask Dr. Math' gives useful explanations of math concepts and the discussion groups are about teaching methods. 

7. http://www.cut-the-knot.org 
Contains interesting puzzles, problems, theorems, proofs, etc. Also has links to other good sites (including all those listed below). 

8. http://nrich.maths.org 
The site is run by the University of Cambridge. It contains problems for different age groups (5 to 18) that one can post solutions to. Selected solutions are published at the website. One can also post questions. There is an archive of questions posted earlier with answers (in blue coloured font). There are also articles, features, etc. 

9. http://archives.math.utk.edu/ 
A fairly comprehensive archive: contains teaching materials, public domain software, shareware, books, articles, etc. 

10. http://www-groups.dcs.st-and.ac.uk/~history/ 
The MacTutor history of mathematics archive. The best known website for historical information about mathematicians and mathematics. 

11. http://www.maa.org/ 
This is the website of the Mathematical Association of America. Contains useful resources for college mathematics teachers including book reviews. 

12. http://e-math.ams.org/ Website of the main professional organization in mathematics: American Mathematical Society. The journal `Notices of the AMS' is online. Plus Interesting essays.
Course Code: U3EEB01
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	4


Course Name: DC MACHINES AND TRANSFORMERS

PREAMBLE:

This course U3EEB01; DC MACHINES AND TRANSFORMERS, provides an `introduction to the basic concepts of rotating machines, DC Machines (Generators and motors), transformers and their testing methods, emphasizing their inter- relations and applications to engineering, and research areas; introduce students to cognitive learning and develops problem solving skills with both theoretical and engineering oriented problems.
COURSE EDUCATIONAL OBJECTIVES

· To realize the basic concept of DC machines and Transformers.   
· To develop the mathematical model for static and dynamic machines.
· To develop the skills of the students in the areas of machines and transformers by identifying the current problem in the industries and bring solutions through research.
COURSE OUTCOMES

On successful completion of this course students will be able to:

·  Evaluate the efficiency and all electrical and mechanical parameters.

·  To analyze the characteristics of various DC machines and Transformers.

· Understand the functionality of each and every component employed in DC machines and transformers.

· To test and diagnose the condition the DC machines and Transformers.  

PRE-REQUISITE: 

Basic Electrical and Electronics Engineering, Study of Electrostatics and Magneto statics and study of dynamics (Basic physics) 
LINKS TO OTHER COURSES

Solid State Drives AC Machines, Control System, and Special Electrical Machines

COURSE CONTENT
UNIT I-BASIC CONCEPTS OF ROTATING MACHINES
                  L- 9 + T-3


Principles of electromechanical energy conversion- single and multiple excited systems- mmf of distributed windings- Rotating magnetic field-Generated voltage- Torque in Woundrotor machine.

UNIT II DC GENERATORS





     L- 9 + T-3


Constructional details- emf equation- Methods of excitation- self and separately excited generators- Characteristics of shunt, series and compound generators- armature reaction and commutation- parallel operation of dc shunt and compound generators.

UNIT III DC MOTORS





                  L- 9 + T-3


Principle of operation- Back emf and torque equation- Characteristics of series, shunt and compound motors- starting of dc motors- Types of starters- Speed control of dc shunt and series motors.

UNIT IV TRANSFORMERS





      L- 9 + T-3


Constructional details of core and shell type transformers- Types of winding- Principle of operation- emf equation- Transformation ratio- Transformer on no-load- Parameters referred to HV/LV windings- Equivalent circuit- Transformer on load- Regulation- Parallel operation of single and three phase transformers- Auto transformer- Three phase transformers- Vector group.

UNIT V TESTING OF DC MACHINES AND TRANSFORMERS      L- 9 + T-3



Losses and efficiency in DC machines and transformers- Condition for maximum efficiency- Testing of DC machines- Brake test, Swinburne’s test, Testing of transformers- Polarity test, load test, open circuit and short circuit tests- All day efficiency.

TOTAL: 45+15 (Tutorial) = 60 periods
LEARNING RESOURCES:

TEXT BOOKS:

1. D.P.Kothari and I.J.Nagrath, ‘Electric Machines’, Tata McGraw Hill Publishing company Ltd, 2002.

2. Dr.P.S.Bimbhra,’Electrical Machinery’, Khanna Publishers, 2003.
REFERENCE BOOKS:

1. A.E.Fitzgerald, Charles Kingsley, Stephen.D.Umans, ‘Electric Machinery’, and Tata McGraw Hill Publishing company Ltd, 2003.

2. J.B.Gupta, ‘Theory and performance of Electrical Machines’, S.K.Kataria and sons, 2002.

REQUIRED RESOURCES:

· Bridge Course student notes.

RECOMMENDED RESOURCES:

1. Stephen Chapman., “Electrical Machinery Fundamentals”, Tata McGraw-Hill Education, New Delhi, 2005. 

2. George McPherson., “An Introduction to Electrical Machines and Transformers”, Wiley, 01-Jan-1981.
3. Rajput., “A Text Book of Electrical Machines”, Fourth Edition

4. B.L. Theraja, S.G. Tarnekar, A.K. Teraja., “A Text Book of Electrical Technology”, S. Chand Publication, 2005.

ONLINE LEARNING:

This course uses exclusively for providing electronic resource, such as lecturer notes, assignment papers, and sample solutions. Students should make appropriate use of this recourse.

http://www.electrical4u.com/electrical-power-transformer-definition-and-types-of-transformer/
http://www.electrical4u.com/alternator-or-synchronous-generator/
http://en.wikipedia.org/wiki/Electrical_machine
www.nptel.in
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Course Code: U3EEB02

Course Name: ELECTROMAGNETIC THEORY

PREAMBLE:
This course U3EEB02 Electromagnetic Theory, aims toexpose the students to the fundamentals of electromagnetic fields and their applications in Electrical Engineering and various fields

COURSE EDUCATIONAL OBJECTIVES

· Introduction to Concepts of electrostatics, electrical potential, energy density and their applications.

· Introduction to Concepts of magneto statics

· Impart Knowledge on the Basic laws that are governing the electromagnetic fields.

· Introduce the Concepts of electromagnetic waves and its sources

COURSE OUTCOMES

On successful completion of this course students will be able to:

· Identify the type of field(diverging/Curling) and apply specific vector theorems

· Analyse/find the impact of charges on other charges or element or surface

· Identify the effect of magnetism

· Apply the laws of electromagnetism in analyzing the given problem

· Understand about Boundary conditions and electromagnetic waves

PRE-REQUISITE: 

· Knowledge on Vectors

· Knowledge on electricity and Magnetism

LINKS TO OTHER COURSES

· Forms the basics of major electrical curses such as Electrical machines, Transmission Lines, Power systems

COURSE CONTENT
UNIT I INTRODUCTION  








L-9

Sources and effects of electromagnetic fields – Vector fields – Different co-ordinate systems - Divergence theorem – Stoke’s theorem.

UNIT II ELECTROSTATICS







L-9
Coulomb’s Law – Electric field intensity – Field due to point and continuous charges – Gauss’s law and application – Electrical potential – Electric field and equipotential plots – Electric field in free space, conductors, dielectric – Dielectric polarization, Electric field in multiple dielectrics – boundary conditions, Poisson’s and Laplace’s equations – Capacitance-energy density – Dielectric strength.

UNIT III MAGNETOSTATICS




   

    L-9


Lorentz Law of force, magnetic field intensity – Biot–savart Law - Ampere’s Law – Magnetic field due to straight conductors, circular loop, infinite sheet of current – Magnetic flux density (B) – B in free space, conductor, magnetic materials – Magnetization – Magnetic field in multiple media – Boundary conditions – Scalar and vector potential – Magnetic force – Torque – Inductance – Energy density – Magnetic circuits.

UNIT IV ELECTRODYNAMIC FIELDS



  

   L-9


Faraday’s laws, induced emf – Transformer and motional EMF, Maxwell’s equations (differential and integral forms) – Displacement current – Relation between field theory and circuit theory.

UNIT V ELECTROMAGNETIC WAVES   


  

   L-9


Generation – Electro Magnetic Wave equations – Wave parameters; velocity, intrinsic impedance, propagation constant – Waves in free space, lossy and lossless dielectrics, conductors-skin depth, Poynting vector – Plane wave reflection and refraction.

TOTAL: 45= 45periods

LEARNING RESOURCES

TEXT BOOKS:

1. Sadiku, ‘Elements of Electromagnetic’, fourth edition, Oxford University Press, 2009 (reprint 2012).

REFERENCE BOOKS:

1. Joseph. A.Edminister, ‘Theory and Problems of Electromagnetism’, Second edition, Schaum Series, Tata McGraw Hill, 2010.

2. Kraus and Fleish, ‘Electromagnetic with Applications’, McGraw Hill International Editions, Fifth Edition, 2010.

3. Matthew. N.O. sadiku, Principles of Electromagnetic, Fourth Edition, International version, Oxford university press.

ONLINE RESOURCES:

This course uses exclusively for providing electronic resource, such as lecturer notes, assignment papers, and sample solutions. Students should make appropriate use of this recourse.

· http://farside.ph.utexas.edu/teaching/em/lectures/lectures.html (for the lectures     from 
University of texas)

· http://nptel.iitm.ac.in/
· http://www.scienceclarified.com/everyday/Real-Life-Physics-Vol-3-Biology-Vol-1/Electromagnetic-Spectrum-Real-life-applications.html
	L 
	T
	P
	C

	3
	1 
	0
	4


Course Code: U3EEB03 

Course Name: ELECTRIC CIRCUIT THEORY

COURSE EDUCATIONAL OBJECTIVES

· To enrich the students to acquire knowledge about the basics of circuit analysis, network theorems, concepts of AC circuits, coupled & three phase circuits, transient analysis of the electric circuit. 

COURSE OUTCOMES

On successful completion of this course students will be able to:

· Understand about the network elements, types of networks, network topology & analysis complex circuits using Mesh current & Nodal voltage method. 

· Gain knowledge about the solution methods of AC and DC circuits. 

· Get an insight into solution of RLC circuits, single phase and three phase power measurements, analysis of coupled circuits. 

· Understand the concept of two port network. 

· Understand the fundamentals of filters. 

PRE-REQUISITE: 

· Basic Electrical and Electronics Engineering

COURSE CONTENT
UNIT I BASIC CIRCUITS

L- 9 + T-3

 Ideal sources – Dependent and Independent sources – Linear relation between voltage and current of Network elements - Types of Networks -Star and delta transformation - source transformation -Kirchhoff’s laws- Loop and Nodal method for DC circuits- 

UNIT II NETWORK THEOREMS
L- 9 + T-3

Thevenin's theorem and Norton's theorem - Superposition theorem- Maximum power transfer theorem - Reciprocity theorem - Millman's theorem - Substitution theorem - Tellegen's theorem - Statement and application.

UNIT III NETWORK TOPOLOGY
L- 9 + T-3

Network Topology - Basic concepts of Graph theory - Concept of branch, link, tree, co-tree – Incidence matrix – Tie-set matrix, cut-set matrix, and Dual networks.

UNIT IV COUPLED CIRCUITS AND 3 PHASE NETWORKS                       L- 9 + T-3


Analysis of coupled circuits - Analysis of single tuned and double tuned coupled circuits involving mutual inductance - Phase sequence - Line and phase quantities - Phasor diagram - Solution of circuits with balanced and unbalanced loads - Power measurement by two wattmeter method

UNIT V CIRCUIT TRANSIENTS

 L-9+T-3

Transient response of RL, RC and RLC series and parallel circuits - Solution for step and sinusoidal input using Laplace transform method. 

TOTAL: 45+15 (Tutorial) = 60 periods

Learning Resources

TEXT BOOKS

1. Joseph. A.Edminister "Electric circuits "Schaum's outline series, McGraw Hill Book Co. - 1987.[T.D.1]

2. Sudhakar “Circuits and Networks ", TMH, 1998. [T.D.2]

3. Muthusubramanian R and Iyyappan K, Circuit Theory , Anuradha publishing Private Ltd.,Tamil Nadu, 1999. 

4. Arumugam and Prem Kumar, Electric Circuit Theory, Khanna Publishers, 2002. 

5. Hayt & Kemmerley, Engineering Circuit Analysis, Tata McGraw Hill, 1993. 

6. Soni and Gupta, A Course in Electric Circuit Analysis , Dhanpat Rai and Co., 1981
REFERENCE BOOKS

1. Theodore F.Bogart .Jr "Electric Circuits",2nd Edition - Macmillan/McGraw Hill 1992.

2. W.H.Hayt and J.E.Kemmerley,"Engineering Circuit Analysis" McGraw Hill, New York, 1962.

3. Robert L.Boylestad, "Introductory Circuit Analysis" - 8th edition, Prentice Hall Inc.-1997.

4. Richard C.Dorf "Introduction to Electric Circuits"-2nd Edition John Wiley & Sons - 1993.

5. David A Bell, Electric Circuit, 7th Edition Oxford university press, 2005.
ONLINE Resources:

This course uses exclusively for providing electronic resource, such as lecturer notes, assignment papers, and sample solutions. Students should make appropriate use of this recourse. http://nptel.iitm.ac.in
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Course Code: U3EEB04 

Course Name: ELECTRONIC DEVICES AND CIRCUITS
COURSE EDUCATIONAL OBJECTIVES

      The subject aims to provide the student with:

· An understanding of basic Semiconductor Devices and Circuits abstractions on which analysis and design of electronic circuits and systems are based, including lumped circuit, digital and operational amplifier abstractions.

· The capability to use abstractions to analyze simple electronic circuits.

· An understanding of how complex devices such as semiconductor diodes and field-effect transistors are modeled and how the models are used in the design and analysis of useful circuits.

· The capability to design and construct simple circuits, take measurements of circuit behavior and performance, compare with predicted circuit models and explain discrepancies.

COURSE OUTCOMES

	· Analyse circuits in different biasing modes

	· Identify the suitable devices based on characteristics and operating conditions

	· Design circuits based on specifications

	· Distinguish various devices and operate safely within the limit of operation

	· Understand the functioning of various electronic circuits.


PRE-REQUISITES: Engineering Physics and BEEE 
COURSE CONTENT
UNIT I PN JUNCTION DEVICES





                        L-3

PN junction diode – structure, operation and V-I characteristic-current equation of drift current density and diffusion current density-diffusion and transient capacitance – introduction to SCR, DIAC,TRIAC and UJT- display devices- LED, Laser diodes, Zener breakdown - zener reverse characteristic – zener as regulator.

UNIT II RECTIFIERS, FILTERS AND REGULATORS

                        L-3

Half wave rectifier, ripple factor, full wave rectifier, Harmonic components in a rectifier circuit, clipper and clamper circuit and types, Inductor filter, Capacitor filter, LC- filter, Pi- section filter, Multiple LC- section and Multiple Pi-section filter, and comparison of various filter circuits in terms of ripple factors, Simple circuit of a regulator using zener diode, Series and Shunt voltage regulators, boost and buck regulators, SMPS.

UNIT III BIPOLAR JUNCTION TRANSISTORS               

                        L-3

BJT structure, operation and V-I characteristic- BJT small signal model – biasing – analysis of CE, CB, CC amplifiers- Gain and frequency response.BJT biasing, DC load line, fixed bias, Collector to base bias, self bias techniques for stabilization, comparison of Biasing Techniques

UNIT IV FET CHARACTERISTICS



                                    L-3

MOSFET – structure, operation and  V-I characteristic – types of MOSFET –MOSFET small signal model – biasing – analysis of CS and source follower – gain and frequency response- JFET –structure, operation and V-I characteristic. Introduction of IGBT, comparison of all transistors 

UNIT V OSCILLATORS, MULTIVIBRATORS, POWER AND FEED BACK AMPLIFERS    






         


L-3                               

Condition for oscillations, phase shift – Wien Bridge, Hartley, Colpitts and Crystal Oscillators - UJT as relaxation oscillator. Multivibrators - Astable, Monostable and Bitable, CLASS A, B, AB, C and D power amplifiers. Feedback amplifiers and its types

Total: 45hours 
Learning Resources
TEXT BOOKS

1.  David A. Bell, “Electronic devices and circuits”, Oxford University, 5Th Edition,2009.

2.  Sedra smith, “Microelectronic circuits “Oxford University Press, 5th Edition 2011.

REFERENCE BOOKS

1. Floyd, “Electron devices” Pearson Asia 5th Edition, 2011.

2. Donald A Neamen, “Electronic Circuit Analysis and Design” Tata McGraw Hill,    3rd edition 2012
ONLINE RESOURCES:

www.nptel.co.in
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Course Code: U3CEB13


Course Name: ENVIRONMENTAL SCIENCE AND ENGINEERING

COURSE EDUCATIONAL OBJECTIVES

      Students undergoing this course are expected to be conversant with:

· Environmental problems and the possible solutions 

· Imparting knowledge on energy sources and their management 

· Disaster management, Green house effect and Pollution and its control methods

· Various environmental protection acts 

COURSE OUTCOMES


After completing first semester, students from all branches of engineering will possess:

6. Students will have knowledge about the scope of environmental science studies which encompasses various conventional and non- conventional energy sources and their management. 

7. Students will develop understanding of various food chains, food webs, trophic level, various eco systems and their conversation. 

8. Students will have knowledge about different types of pollution and their control methods. 

9. Students will get acquainted with various environmental protection acts. 

10. Students will have understanding about the impact of environmental issue on the society.
PRE-REQUISITE: 

     Admission to B.Tech. Programme
COURSE CONTENT
UNIT- I









         L – 9 INTRODUCTION TO ENVIRONMENTAL STUDIES AND NATURAL RESOURCES

Definition, scope and importance – Need for public awareness – Forest resources: Use, effect of their over exploitation and Deforestation, Timber extraction and Mining – Water resources: Surface source, subsurface source and ground water, Rainwater harvesting (Methods & merits and simple layout) floods, drought- Dams, benefits and problems–Food resources: World food problems, changes caused by agriculture and overgrazing, effects of modern agriculture, fertilizer-pesticide problems, water logging, salinity, Drainage and their effects – Energy resources: Growing energy needs, renewable and non-renewable energy sources, use of alternate energy sources – Land resources: Land as a resource, land degradation, soil erosion, Desertification and Landslides.
UNIT- II ECOSYSTEMS AND BIODIVERSITY



          L - 9
Concept of an ecosystem – Structure and function of an ecosystem – Producers, consumers and decomposers – Energy flow in the ecosystem – Ecological succession – Food chains, food webs and ecological pyramids – Introduction, types, characteristic features, structure and function of the (a) Forest ecosystem (b) Aquatic ecosystems (ponds and oceans) – Introduction to Biodiversity – Definition: genetic, species and ecosystem diversity –Value of biodiversity: consumptive use, productive use, social, ethical, aesthetic and option values – Biodiversity at local level – India as a mega-diversity nation – Hot spots of biodiversity – criteria for recognizing hot spots – Biodiversity hot spots in India – Threats to biodiversity: habitat loss, poaching of wildlife - Endangered and endemic species of India – Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity.

UNIT III ENVIRONMENTAL POLLUTION




           L-9
Definition – Causes, effects and control measures of: (a) Air pollution (b) Water pollution (c) Soil pollution (d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear hazards – Soil waste Management: Causes, effects and control measures of urban and industrial wastes –Pollution case studies – Disaster management: floods, earthquake, cyclone and landslides and tsunami

UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT


           L-9
From Unsustainable to Sustainable development – Urban problems related to energy – Water conservation, rain water harvesting, watershed management – Resettlement and rehabilitation of peop0le; its problems and concerns, case studies –Climate change, global warming, acid rain, ozone layer depletion, nuclear accidents and holocaust, case studies. – Wasteland reclamation – Consumerism and waste products – Environment Production Act – Air (Prevention and Control of Pollution) Act – Water (Prevention and control of Pollution) Act –Forest Conservation Act.
UNIT V HUMAN POPULATION AND THE ENVIRONMENT

          L-9
Population growth, variation among nations – Population explosion – Family Welfare Programme – Environment and human health – Human Rights – Value Education – HIV / AIDS – Women and Child Welfare – Role of Information Technology in Environment and human health.


LEARNING RESOURCES

TEXT BOOKS
1. Gilbert M.Masters, Introduction to Environmental Engineering and Science, Pearson Education Pvt., Ltd., Second Edition, ISBN 81-297-0277-0, 2004.

2. Miller T.G. Jr., Environmental Science, Wadsworth Publishing Co 2006

3. Townsend C., Harper J and Michael Begon, Essentials of Ecology, Blackwell Science.2009.

4. A.Kaushik and C.P. Kaushik, Environmental Science and Engineering, New Age International publishers, 2005.

5. S.S. Dara, Text book of Environmental Chemistry and Pollution Control, S.Chand and Co., 2002.

6. N. Nandini, N. Sunitha and SucharitaTandon, Environmental Studies, Sapna Book House, 2007.

REFERENCE BOOKS

1. Cunningham, W.P.Cooper, T.H.Gorhani, Environmental Encyclopedia, Jaico Publ., House, Mumbai, 2001.

2. Mackenzie L. Davis and Susan j. Masten, Principles of Environmental Engineering and Science, McGraw Hill Co., International Edition ISBN 0-07-119449-5, 2004.

3. Wager K.D., Environmental Management, W.B. Saunders Co., Philadelphia, USA, 1998.

4. BharuchaErach, The Biodiversity of India, Mapin Publishing Pvt. Ltd., Ahmedabad India, Email: mapin@icenet.net
5. 5.Trivedi R.K., Handbook of Environmental Laws, Rules, Guidelines, Compliances and Standards, Vol. I and II, Enviro Media.

   ONLINE RESOURCES

1. HTTP://WWW.WHO.INT/TOPICS/ENVIRONMENTAL_POLLUTION/EN/
2. http://edugreen.teri.res.in/explore/explore.htm
3. http://www.gogreenindia.co.in/
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Course Code: U3EEB05 

Course Name: DC MACHINES AND TRANSFORMERS LAB
 COURSE EDUCATIONAL OBJECTIVES:

· To expose the student to the operation of DC machines and transformers and give them experimental skills

COURSE OUTCOMES:

	· Determine the Characteristic of DC motor and generator on No load and Load condition

	· Estimate various losses in DC machines and transformers 

	· Differentiate between various control methods for DC motors and transformers

	· Identify and compute safe operating limits for machines.

	· Demonstrate a good knowledge in operation of electric machines 


 PRE-REQUISITES

Basic introduction to DC machines & Transformers and Open and Closed Circuit characteristics

COURSE CONTENT

LIST OF EXPERIMENTS

1. Open circuit and load characteristics of D.C separately excited shunt generator

2. Open circuit and load characteristics of D.C self-excited shunt generator

3. Load characteristics of D.C. compound generator with differential and cumulative connection

4. Load characteristics of  DC compound motor

5. Load characteristics of D.C. shunt motor

6. Load characteristics of D.C series motor

7. Swinburne’s test in DC machine 

8. Speed control of D.C shunt motor

9. Open circuit and short circuit tests on single and three phase transformer

10. Load test on single and three phase  transformer

11. Separation of no-load losses in single phase transformer

Learning Resources

TEXT BOOKS:

1. D.P.Kothari and I.J.Nagrath, ‘Electric Machines’, Tata McGraw Hill Publishing company Ltd, 2002.

2. Dr.P.S.Bimbhra,’Electrical Machinery’, Khanna Publishers, 2003.

 REFERENCE BOOKS:

1. A.E.Fitzgerald, Charles Kingsley, Stephen.D.Umans, ‘Electric Machinery’, and Tata McGraw Hill Publishing company Ltd, 2003.

2. J.B.Gupta, ‘Theory and performance of Electrical Machines’, S.K.Kataria and sons, 2002.

 ONLINE LEARNING:

This course uses exclusively for providing electronic resource, such as lecturer notes, assignment papers, and sample solutions. Students should make appropriate use of this recourse.

http://www.electrical4u.com/electrical-power-transformer-definition-and-types-of-transformer/
http://www.electrical4u.com/alternator-or-synchronous-generator/
http://en.wikipedia.org/wiki/Electrical_machine
www.nptel.in
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Course Code: U3EEB06 

Course Name: ELECTRIC CIRCUITS LAB

COURSE EDUCATIONAL OBJECTIVES:

· Understand the concepts of power measurements. 

· Implement and verify circuit theorems 

· Gain knowledge about resonance and circuit transients. 

· Gain knowledge about operating in CRO
COURSE OUTCOMES:

	· Apply/implement the basic laws/Theorems for various circuits to obtain the parameters

	· Understand about frequency/phase and its measurement for a given system

	· Demonstrate the knowledge of transients while designing for circuits.

	· Correlate the different types of analyzing methods available in electric circuits

	· Synthesize electric circuits



PRE-REQUISITES

Ohm’s Law, KCL& KVL Theorem and Laplace Transforms
COURSE CONTENT

LIST OF EXPERIMENTS

1. Verification of Kirchoff’s voltage and current laws, 

2. Verification of Thevenin’s, Norton’s theorems.

3. Verification of superposition theorem

4. Verification of maximum power transfer theorem

5. Power measurement using 3 Voltmeter & 3 Ammeter Method

6. Power measurement using two-wattmeter method.

7. R-L Transients response with DC Excitation

8. R-C Transients with DC Excitation

9. RLC transient response with DC excitation

10. Measurement of phase difference and frequency of sinusoidal AC voltage using CRO.

Text Books

1. Joseph. A.Edminister "Electric circuits "Schaum's outline series, McGraw Hill Book Co. - 1987.[T.D.1]

2. Sudhakar “Circuits and Networks ", TMH, 1998. [T.D.2]

3. Muthusubramanian R and Iyyappan K, Circuit Theory , Anuradha publishing Private Ltd.,Tamil Nadu, 1999. 

4. Arumugam and Prem Kumar, Electric Circuit Theory, Khanna Publishers, 2002. 

5. Hayt & Kemmerley, Engineering Circuit Analysis, Tata McGraw Hill, 1993. 

6. Soni and Gupta, A Course in Electric Circuit Analysis , Dhanpat Rai and Co., 1981
REFERENCE BOOKS

1. Theodore F.Bogart .Jr "Electric Circuits",2nd Edition - Macmillan/McGraw Hill 1992.

2. W.H.Hayt and J.E.Kemmerley,"Engineering Circuit Analysis" McGraw Hill, New York, 1962.

3. Robert L.Boylestad, "Introductory Circuit Analysis" - 8th edition, Prentice Hall Inc.-1997.

4. Richard C.Dorf "Introduction to Electric Circuits"-2nd Edition John Wiley & Sons - 1993.

5. David A Bell, Electric Circuit, 7th Edition Oxford university press, 2005.
 ONLINE RESOURCES

This course uses exclusively for providing electronic resource, such as lecturer notes, assignment papers, and sample solutions. Students should make appropriate use of this recourse. http://nptel.iitm.ac.in
U3EEB07 ELECTRONIC DEVICES & CIRCUITS LAB
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COURSE EDUCATIONAL OBJECTIVES:

· To understand the characteristics of various devices.
· To understand the characteristics of amplifiers 
· To gain understanding about the Frequency response.
· To understand the design aspects of oscillator circuits
COURSE OUTCOMES:

	· Analyse circuits in different biasing modes

	· Identify the suitable devices based on characteristics and operating conditions

	· Design circuits based on specifications

	· Distinguish various devices and operate safely within the limit of operation

	· Understand the functioning of various electronic circuits.




PRE-REQUISITES:

Basic Electronics, Devices and Circuit Concepts
COURSE CONTENT

LIST OF EXPERIMENTS:

1. Bipolar Junction transistor - CE, CB, CC characteristics

2. JFET – characteristics and parameter  determination

3. UJT & SCR Characteristics &  UJT – Controlled SCR

4. Characteristics of BJT Amplifier frequency response

5. Characteristics of  FET amplifier frequency response

6. Characteristics of  Class A & B amplifier 

7. Characteristics of  Class C & D amplifier 

8. Positive and negative Clipper circuits design and Characteristic 

9.  Positive and negative clamper circuits design and Characteristic 

10. Voltage regulators (load and line regulation).
11. RC phase shift oscillator circuit design and verification

12. Wien Bridge oscillator circuit design and verification

Learning Resources
TEXT BOOKS

1. David A. Bell, “Electronic devices and circuits”, Oxford University, 5Th Edition, 2009.

2. Sedra smith, “Microelectronic circuits “Oxford University Press, 5th Edition 2011.

REFERENCE BOOKS

1. Floyd, “Electron devices” Pearson Asia 5th Edition, 2011.

2. Donald A Neamen, “Electronic Circuit Analysis and Design” Tata McGraw Hill, 3rd edition 2012
ONLINE RESOURCES:

           www.nptel.co.in
B.TECH ELECTRICAL AND ELECTRONICS ENGINEERING
 CURRICULUM & SYLLABUS (REGULATIONS B - 2013)

SEMESTER - IV  

	Code No
	Subjects
	L
	T
	P
	C

	Theory

	U4MAB03
	Numerical Methods
	3
	1
	0
	4

	U4EEB08
	AC Machines
	3
	1
	0
	4

	U4EEB18
	Digital Logic Circuits
	3
	0
	0
	3

	U4EEB10
	Linear Control Systems
	3
	1
	0
	4

	U4CSB01
	Data Structures & C programming
	3
	0
	0
	3

	U4MEB55
	Applied Thermodynamics and fluid Mechanics
	3
	0
	0
	3

	Practical

	U4EEB12
	AC Machines lab
	0
	0
	3
	2

	U4EEB13
	Control Systems lab
	0
	0
	3
	2

	U4CSB05
	Data Structures and C Programming lab
	0
	0
	3
	2

	Total Credits
	27


L – Lecture; T – Tutorial; P – Practical; C – Credit

U4MAB03 NUMERICAL METHODS 
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	C
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	0
	4


PRE-REQUISITE: 

Engineering Mathematics-I, Engineering Mathematics-II, Transforms and Partial Differential Equations.

RELATED COURSES

Power system Analysis, power system operation & control and allied subjects related numerical interpolation and transcendental equation.

COURSE EDUCATIONAL OBJECTIVES:

Students under going this course are expected

· To develop the mathematical skills of the students in the areas of numerical methods. 

· To teach theory and applications of numerical methods in a large number of engineering subjects which require solutions of linear systems, finding Eigen values, eigenvectors, interpolation and applications, solving ODEs, PDEs and dealing with statistical problems like testing of hypotheses.

· To lay foundation of computational mathematics for post-graduate courses specialized studies and research.
COURSE OUTCOMES:

      On successful  completion of this course the students will be able to

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s taxonomy)

	C01
	Apply numerical methods to find our solution of algebraic equations using different methods under different conditions, and numerical solution of system of algebraic equations.
	K3

	· C02
	Apply various interpolation methods and finite difference concepts.
	K3

	· C03
	Work out numerical differentiation and integration whenever and wherever routine methods are not applicable.
	K3

	· C04
	Work numerically on the ordinary differential equations using different methods through the theory of finite differences.
	K3

	· C05
	Work numerically on the partial differential equations using different methods through the theory of finite differences.
	K3


CORRELATION  WITH PROGRAM OUTCOMES:

	Course Out

comes
	Program Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	H
	H
	L
	M
	
	
	
	
	
	
	
	

	CO2
	H
	H
	L
	M
	
	
	
	
	
	
	
	

	CO3
	H
	H
	L
	M
	
	
	
	
	
	
	
	

	CO4
	H
	H
	L
	M
	
	
	
	
	
	
	
	

	CO5
	H
	H
	L
	M
	
	
	
	
	
	
	
	


COURSE CONTENT
UNIT I 
SOLUTION OF TRANSCENDENTAL EQUATIONS AND EIGENVALUE PROBLEMS 




           



 9+3
Solution of equations – iteration method – Newton-Raphson Method – solution of linear system by Gaussian elimination and Gauss-Jordan method – iterative methods – Gauss-Jacobi and Gauss-Seidel methods – inverse of a matrix by Gauss-Jordon method –finding the eigen values of a matrix by power method 

UNIT II 
INTERPOLATION





                      9+3
Lagrangian interpolating polynomials – interpolation with equal intervals – Newton’s forward and backward difference formulae – central difference formulae – interpolation with unequal intervals – divided differences – Newton’s divided difference formula.

UNIT III 
NUMERICAL DIFFERENTIATION AND INTEGRATION

9+3
Differentiation using interpolation formulae – numerical integration by trapezoidal and Simpson’s 1/3 and 3/8 rules – Romberg’s method – two and three point Gaussian quadrature formulae – double integrals using trapezoidal and Simpson’s rules.

UNIT IV 
NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL  EQUATIONS





                     9+3

Single-step methods – Taylor series method – Euler method for first order equation – Fourth order Runge-Kutta method for solving first and second order equations – multi-step methods – Milne’s and Adam’s predictor and corrector methods
UNIT v
 NUMERICAL SOLUTION OF PARTIAL DIFFERENTIAL EQUATIONS






          9+3

Classification of second order PDE - finite-difference approximations to partial derivatives – solution of Laplace and Poisson equations – solution of one-dimensional heat equation – solution of two-dimensional heat equation -  solution of wave equation.

Total : 45+15(Tutorial) =  60 periods

BEYOND THE SYLLABUS

· Numerical Computation algorithm development

LEARNING RESOURCES:

Text  Books

1. S.S. Sastry, Introductory Methods of Numerical Analysis, 4th edition, PHI Learning Private Limited, New Delhi, 2007.
2. B.S. Grewal and J.S. Grewal, Numerical Methods in Engineering and Science, 6th edition, Khanna Publishers, New Delhi, 2004.
3. John H. Mathews and Kurtis D. Fink, Numerical Methods using MATLAB, 4th edition, PHI Learning Private Limited, New Delhi, 2007.

4. C.F. Gerald and P.O. Wheatley, Applied Numerical Analysis, 6th edition, Pearson Education, Asia, New Delhi, 2006.
Reference  Books

1. A.K. Ray and K.M.Burchandi, Intel Microprocessors Architecture Programming and Interfacing, McGraw Hill International Edition, 2000

2. Kenneth J Ayala, The 8051 Microcontroller Architecture Programming and Application, 2nd Edition, Penram International Publishers (India), New Delhi, 1996.

3. M. Rafi Quazzaman, Microprocessors Theory and Applications: Intel and Motorola  prentice Hall of India, Pvt. Ltd., New Delhi, 2003.

Online Resources:

www.math.xmu.edu.cn/school/teacher/bai/papers/thesis.pdf
http://www.sosmath.com/calculus/diff/der07/der07.html
U4EEB08 AC MACHINES 
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PRE-REQUISITE: 

Basic knowledge in Electric circuits AC and DC, power system analysis, rotating electrical machine and DC machine.

LINKS TO OTHER COURSES

Electric Circuit theory, Measurements and Instrumentation and Electrical machines, control system and power systems.
COURSE EDUCATIONAL OBJECTIVES:

Students are exposed with

· The knowledge of working principle, operations, performance and applications of three phase and single phase Induction Motors. 

· The knowledge of special electrical machines.

· The knowledge of working principle, operations, performance and applications of 3φ Synchronous Generators and Synchronous Motors. 

· Knowledge of d-q model of 3φ rotating magnetic fields
COURSE OUTCOMES:

On successful completion of this course the students will be able to

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s taxonomy)

	C01
	Identify the constructional features, principle and performance, various methods to find regulation of synchronous generator and two reaction theory
	K3

	C02
	Discuss working of synchronous motor and starting methods
	K3

	C03
	Identify necessity of revolving magnetic field, different types of rotor structure, working principle of operation of Induction motor
	K3,

	C04
	Identify equivalent circuit parameters, starters and their types & control of Induction machine using No load and Blocked rotor test of an Induction motor.
	K3,

	C05
	Understanding working principle of single phase Induction motor and importance of Double field revolving theory and application of special machines.
	K3


COURSE CONTENT
UNIT I   SYNCHRONOUS GENERATOR



                        9+3

Constructional details – Types of rotors – emf equation – Synchronous reactance – Armature reaction – Voltage regulation – e.m.f, mmf, z.p.f and A.S.A methods – Synchronizing and parallel operation – Synchronizing torque - Change of excitation and mechanical input – Two reaction theory – Determination of direct and quadrature axis synchronous reactance using slip test – Operating characteristics - Capability curves. 

UNIT II   SYNCHRONOUS MOTOR


                    
                      9+3

Principle of operation – Torque equation – Operation on infinite bus bars - V-curves – Power input and power developed equations – Starting methods – Current loci for constant power input, constant excitation and constant power developed.

UNIT III   THREE PHASE INDUCTION MOTOR 

          
                      9+3

Rotating magnetic field-Constructional details – Types of rotors – Principle of operation – Slip – Equivalent circuit – Slip-torque characteristics - Condition for maximum torque – Losses and efficiency – Load test - No load and blocked rotor tests - Circle diagram – Separation of no load losses – Double cage rotors – Induction generator – Synchronous induction motor.

UNIT IV STARTING AND SPEED CONTROL OF THREE PHASE INDUCTION MOTOR







                                 9+3

Need for starting – Types of starters – Stator resistance and reactance, rotor   resistance, autotransformer and star-delta starters – Speed control – Change of voltage, torque, number of poles and slip – Cascaded connection – Slip power recovery scheme.

UNIT V SINGLE PHASE INDUCTION   MOTORS AND    SPECIAL MACHINES   9+3

Constructional details of single phase induction motor – Double revolving field theory and operation – Equivalent circuit –Performance analysis – Starting methods of single-phase induction motors - Special machines - Shaded pole induction motor, reluctance motor, repulsion motor, hysteresis motor, stepper motor and AC series motor.

  Total : 45+15 = 60 periods

BEYOND THE SYLLABUS

· Universal motor

· Capacitor start induction motor

LEARNING RESOURCES
Text books

1. D.P. Kothari and I.J. Nagrath, ‘Electric Machines’, Tata McGraw Hill Publishing Company Ltd, 2012.

2. Electrical Machinery by P.S.Bimhra, VII Edition, Khanna Publisher,2012 

3. Electrical Machines by Smarajit Ghosh, Pearson Education,2012

 Reference books

1. Electric Machinery, A.E. Fitzgerald, Charles Kingsley, Stephen.D.Umans, 

Tata McGraw Hill publishing Company Ltd, 2012.

2. J.B. Gupta, ‘Theory and Performance of Electrical Machines’, S.K.Kataria and Sons, 2012.

3. Sheila. C.Haran, ‘Synchronous, Induction and Special Machines’, Scitech Publications, 2012.

4. Electrical Machines, by Charles I. Hubert, Pearson Education, 2012.

 Online Resources

www.nptel.com
U4EEB18 DIGITAL LOGIC CIRCUITS

	L
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	C

	3
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PRE-REQUISITE 

A basic knowledge of number systems and Logic gates.

RELATED COURSES

VLSI Design, VHDL Programming

COURSE EDUCATIONAL OBJECTIVES

This course provides an extensive knowledge in

· Number base conversions, Boolean Algebra and Logic gates

· Design of Combinational Logic circuits and their applications

· Design of Synchronous Sequential logic circuits and their applications

· Design of Asynchronous Sequential logic circuits and their applications

· Various Memory devices and their programming

· Various Digital logic families and their characteristics

· Programming in VHDL

COURSE OUTCOMES

  On successful completion of the course, the students will be able to

	CO

NOS.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s taxonomy)

	C01
	Design combinational Logic circuits
	K3

	C02
	Design Synchronous sequential Logic circuits
	K3

	C03
	Design Asynchronous sequential logic circuits
	K3

	C04
	Design Logic memories and their programs
	K3

	C05
	Build VHDL programs
	K3


COURSE CONTENT

UNIT I BOOLEAN ALGEBRA AND COMBINATIONAL CIRCUITS
   
9

Boolean algebra: De – Morgan’s theorem, switching functions and simplification using K – maps and Quine McCluskey method, Design of adder, subtractor, comparators, code converters, encoders, decoders, multiplexers and demultiplexers. 

UNIT II SYNCHRONOUS SEQUENTIAL CIRCUITS 




9

Flip flops – SR, D, JK and T. Analysis of synchronous sequential circuits – Design of synchronous sequential circuits – Counters, state diagram – State reduction – State assignment.
UNIT III ASYNCHRONOUS SEQUENTIAL CIRCUIT 

    

9

Analysis of asynchronous sequential machines – State assignment – Asynchronous design problem.

UNTI IV PROGRAMMABLE LOGIC DEVICES, MEMORY AND LOGIC FAMILIES
                             







9            

Memories – ROM, PROM, EPROM, PLA, PLD, FPGA – Digital logic families – TTL, ECL, CMOS. Application & comparison of various digital   logic    families

UNIT V VHDL 








    
9

RTL Design – Combinational logic – Types – Operators – Packages – Sequential circuit – Sub programs – Test benches. (Examples: adders, counters, flip flops, FSM, Multiplexers / Demultiplexers).

TOTAL: 45 periods
BEYOND THE SYLLABUS:

· Static and Dynamic Hazards 

· Xilinx FPGA 

· Xilinx 2000, Xilinx 3000

LEARNING RESOURCES

 Text books

1. Raj Kamal,“Digital Systems-Principles and Design”, 2nd Edition, Pearson Education,2007.

2. Morris Mano, “Digital Design”, Pearson Education, 2006.

3. Yarbrough, J.M., “Digital Logic, Application and Design”, Thomson, 2002.

4. Digital Systems Design Using VHDL, Charles H. Roth Jr.
Reference books

1. Roth, C.H., “Fundamentals Logic Design”, 4th Edition, Jaico Publishing, 2002.

2. Floyd and Jain, “Digital Fundamentals”, 8th Edition, Pearson Education, 2003.

3. Wakerly, J.F., “Digital Design Principles and Practice”, 3rd Edition, Pearson Education, 2002.

4. Tocci, “Digital Systems: Principles and Applications”, 8th Edition, Pearson Education. 
Online Resources:

http://www.downloadpdffree.com/digital-systems-principles-and-design-rajkamal.pdf
http://cmrtc.ac.in/EBooks/Digital%20Systems%20Design%20Using%20VHDL.pdf
http://www.getbookee.org/morris-mano-digital-design-4th-edition

HYPERLINK "http://nptel.iitm.ac.in"http://nptel.iitm.ac.in

U4EEB10 LINEAR CONTROL SYSTEMS
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PRE-REQUISITE: 

Knowledge in Laplace transforms, Electric circuits and Complex variables 
RELATED COURSES

Electric Circuit theory, Modern Control Theory, Power Electronic Drives and Control, Electrical machines, Linear Integrated Circuits

COURSE EDUCATIONAL OBJECTIVES:

Students are exposed with

· Knowledge in mathematical modeling of various systems

· Time and frequency domain analysis and the check the stability

· Controllers and compensators based on specifications given. 

COURSE OUTCOMES:

On successful   completion of this course, the students will be able to

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s taxonomy)

	C01
	Develop mathematical Model for electrical, mechanical and Electro mechanical systems and Obtain transfer function using block diagram algebra and mason’s gain formula
	K2

	· C02
	Calculate various time domain specifications and describe their significance
	K2

	· C03
	Construct and analyze the frequency response plots and root locus
	K2

	· C04
	Determine the stability of the given system using time/frequency using time and frequency domain approach
	K3

	· C05
	Design a lag, lead, lag-lead compensators based on its specifications using root locus and bode plot approach and  Explain the concept of P,PI and PID Controller
	K2


COURSE CONTENT
UNIT I  INTRODUCTION








Introduction to control systems – Control theory concepts -   Open loop and feedback        control systems – Mathematics modeling of simple electrical, mechanical & Electro-mechanical systems –– Determination of transfer function using  Block diagram reduction techniques & Signal flow graphs for any system

UNIT II TIME DOMAIN ANALYSIS







Introduction –Time Response Analysis - Standard test signals –– Time response of first order and second order systems for impulse, step and ramp inputs- time domain specifications – Steady state errors – Static and dynamic error coefficients

UNIT III ROOT – LOCUS AND FREQUENCY RESPONSE ANALYSIS Root locus concepts - Construction of root loci –Time and frequency response correlation (Excluding proof) – Polar plot – Bode plot – Frequency response specification -Gain margin and phase margin- Constant M circles – Constant N circles – Nichol’s chart

UNIT IV SYSTEM STABILITY







Stability concepts – Conditions for stability – Routh Hurwitz stability criteria –- Stability in frequency domain – Nyquist stability criterion – Relative stability analysis 

UNIT V DESIGN OF COMPENSATORS







Performance criteria– Lag – Lead and lag – Lead networks – Compensator design using bode plots and root locus –Introduction to P, PI, PID controllers
          TOTAL : 45+15 =60 periods

BEYOND THE SYLLABUS

· State Space Methods

· Overview of Advanced Control Systems

LEARNING RESOURCES:

Text books

1. Gopal, M., “Control Systems: Principles and design”, Tata McGraw Hill, fourth Edition, 2012

2. K. Ogata, Modern Control Engineering, Prentice Hall of India, 2011

 Reference books

1. Naresh K. Shinha,” Control Systems”, 3rd edition ,New Age Publications, 2010 reprint.
2. I.J.Nagrath and M.Gopal, “Control systems Engineering", 5th edition, New AgeInternational Publications, New Delhi, 2011

3. Nise, N.S., “Control Systems Engineering”, 6th Edition, John Wiley, 2001

Online Resources:      www.nptel.com
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U4CSB01 DATA STRUCTURES & C PROGRAMMING 

RELATED COURSES:

Java and Internet programming

COURSE EDUCATIONAL OBJECTIVES:
Students undergoing this course are expected to

· Be exposed to the concepts of ADTs 

· Learn linear data structures – list, stack, and queue. 

· Learn non-linear data structures – Tree, graph etc

· Be exposed to sorting, searching, hashing algorithms
COURSE  OUTCOMES:


Students undergoing this course are able to:

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s taxonomy)

	C01
	Identify user defined data types, linear data structures for solving real world problems.
	K1

	C02
	Write modular programs on non linear data structures and algorithms for solving engineering problems efficiently.
	K2

	C03
	Illustrate some of the special trees and Hashing Techniques.
	K3

	C04
	State what is an undirected graph, directed graph and apply BFS and DFS to traverse a graph
	K1, K2,K3

	C05
	Demonstrate knowledge of sorting algorithms and their run-time complexity.
	K3


COURSE CONTENT :

UNIT I LINEAR DATA STRUCTURE     

                 


9

Introduction - Abstract Data Type (ADT) – The List ADT – Array Implementation – Linked List Implementation – Cursor Implementation – The Stack ADT – The Queue ADT – Applications of Stack, Queue and List.

UNIT II TREES





                                       
9

Introduction to trees - Tree Traversal - Binary Trees - Definitions – Expression Tree – Binary Tree Traversals - The Search Tree ADT – Binary Search Trees - AVL Tree.

UNIT III SPECIAL TREES & HASHING

                              

9

Splay Tree – B-Tree - Priority Queue - Binary Heap – Threaded Binary Tree. Hashing - Separate Chaining – Open Addressing – Linear Probing – Quadratic Probing – Double Hashing –Rehashing

UNIT IV GRAPH





                              

9

Introduction to Graphs - Topological Sort – Shortest-Path Algorithms – Unweighted Shortest Paths –Dijkstra’s Algorithm – Minimum Spanning Tree – Prim’s Algorithm- Kruskal’s Algorithm – Breadth first search – Depth-First Search – Undirected Graphs – Biconnectivity.

UNIT V SORTING & SEARCHING

                                         

9

Sorting algorithm- Insertion sort- Selection sort- Shell sort-Bubble sort- Quick sort- Heap sort-Merge sort- Radix sort - Searching – Linear search -  Binary search.

                                                                             Total : 45 periods

BEYOND THE SYLLABUS:

· Graph Travesal
LEARNING RESOURCES:

Text Book:

1. M. A. Weiss, “Data Structures and Algorithm Analysis in C”, Second Edition , Pearson Education, 2005.

Reference Books:

1. A. V. Aho, J. E. Hopcroft, and J. D. Ullman, “Data Structures and Algorithms”, Pearson Education, First Edition Reprint 2003.

2. R. F. Gilberg, B. A. Forouzan, “Data Structures”, Second Edition, Thomson India Edition, 2005.

3. Ellis Horowitz, Sartaj Sahni, Dinesh Mehta, “Fundamentals of Data Structure”, Computer Science Press, 1995. 

Online Resources:

1. http://simplenotions.wordpress.com/2009/05/13/java-standard-data-structures-big-o-notation/
2. http://mathworld.wolfram.com/DataStructure.html/
U4MEB55 APPLIED THERMODYNAMICS AND FLUID MECHANICS 
	L 
	T
	P
	C

	3
	0
	0
	3


PRE-REQUISITE
· Basic Mechanical and Civil Engineering.

· Engineering Physics.

· Engineering Chemistry.

LINKS TO OTHER COURSES
· Energy Engineering.

· Renewable Energy.

 COURSE EDUCATIONAL OBJECTIVES

Students are exposed with

· The basics of systems and surroundings of heat and mass transfer

· The basic concepts about the Laws of Thermodynamics.

· The working principles of Gas Turbines and Steam Boilers.

· The fluid concepts and properties and its relation to Heat and pressure. 

· The fluid’s static Kinematics and Dynamics.

COURSE OUTCOMES:

On successful completion of this course the students will be able to

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s taxonomy)

	C01
	Understand the concepts and environment of thermal engineering
	K1

	· C02
	Emphasize the basic laws of thermodynamics and its applications.
	K1

	· C03
	Demonstrate the working of Gas turbines and Steam boilers
	K3

	· C04
	Synthesize the concepts & properties of Fluids
	K3

	· C05
	Apply the static dynamics and kinematics of the fluid flow
	K3


COURSE CONTENT
UNIT I: BASIC CONCEPTS ON THERMAL ENGINEERING    9

Classical approach: Thermodynamic systems- Boundary- Control volume- system and surroundings- Universe- properties- state process- cycle- equilibrium- work and heat transfer- point and path functions.

UNIT II: LAWS OF THERMODYNAMICS


    
9

First law of thermodynamics for open and closed systems- First law applied to control volume- SFEE equations(Steady flow energy equations)- Second law of thermodynamics- Heat engines- Refrigerators and heat pumps- Carnot cycle- Carnot theorem.

UNIT III: GAS TURBINES AND STEAM BOILERS


9

Open and closed cycle gas turbines- Ideal and actual cycles- Brayton cycle- cycle with reheat, inter cooling and regeneration- Application of gas turbines for aviation and power generation.

Formation of steam- Properties of steam- Use of steam tables and charts- Steam power cycle (Rankine) - Modern features of high pressure boilers- Mountings and accessories.

UNIT IV: FLUID CONCEPTS & PROPERTIES  


9

Fluid – definition, real and ideal fluids - Distinction between solid and fluid - Units and dimensions - Properties of fluids - density, specific weight, specific volume, specific gravity, viscosity, capillary and surface tension, compressibility and vapour pressure – Temperature influence on fluid properties - Fluid statics –Absolute and gauge pressures – pressure measurements by manometers and pressure gauges.

UNIT V: FLUID STATICS KINEMATICS AND DYNAMICS 
9

Fluid Kinematics - Flow visualization - types of flow – lines of flow - velocity field and acceleration. Fluid dynamics – Euler’s equation of motion – Euler’s equation of motion along a streamline – Bernoulli equation and its application – Venturi, orifice and flow nozzle meters – Pitot tube.

TOTAL: 45 periods
BEYOND THE SYLLABUS

· Study of pumps

· Hydraulic turbines

· Types of heat flow

· Heat and mass transfer

 LEARNING RESOURCES:

Text books

1. P.K. Nag, ‘Basic and Applied Engineering Thermodynamics’, Tata McGraw Hill, New Delhi, 2002.

2. B.K. Sachdeva, ‘Fundamentals of Engineering Heat and Mass Transfer (SI Units)’, New Age International (P) Limited, Chennai, 2003.

3. Bansal, R.K., “Fluid Mechanics and Hydraulics Machines”, (5th edition), Laxmi publications (P) Ltd, New Delhi, 1995

Reference books

1. Rogers and Mayhew, ‘Engineering Thermodynamics – Work and Heat Transfer’, Addision Wesley, New Delhi, 1999.

2. Eastop and McConkey ‘Applied Thermodynamics’, Addison Wesley, New Delhi. 1999.

3. M.L. Mathur and F.S. Metha, ‘Thermal Engineering’, Jain Brothers, New Delhi, 1997.

4. B.K. Sankar, ‘Thermal Engineering’, Tata McGraw Hill, New Delhi, 1998

Online Resources

www.nptel.com
U4EEB12 AC MACHINES LAB 
	L
	T
	P
	C

	0
	0
	3
	2


PREREQUSITE:

Basic introduction to AC machines, methodologies to determine regulation of Alternator and types of Induction machines
RELATED COURSES:

Solid State Drives AC Machines, Control System, and Special Electrical Machines
COURSE EDUCATIONAL OBJECTIVES:

Students are exposed with

· The operation of AC Machines. 

· Experimental skills in determining efficiency and regulation of AC Machines

 COURSE OUTCOME:

Students undergoing this course are able to

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s taxonomy)

	C01
	Conduct experiment to calculate voltage regulation of three phase Alternator using EMF, MMF, ZPF and ASA methods.
	K2

	· C02
	Conduct experiment to obtain V and inverted V curves of synchronous motor.
	K2

	· C03
	Determine the efficiency of three phase Induction motor using load test
	K3

	· C04
	Calculate the equivalent circuit parameters of Induction motors using No load test and Blocked rotor test
	K3

	· C05
	Appreciate different starting methods of single phase induction motor
	K2

	· CO6
	Demonstrate the parallel operation of Alternators
	K3


 LIST OF EXPERIMENTS

CYCLE-I

1. Determination of voltage Regulation of three phase alternator by EMF and MMF methods

2. Determination of  voltage Regulation of three phase alternator by ZPF and ASA methods

3. Slip test on three phase alternators.

4. V and Inverted V curves of Three Phase Synchronous Motor

5. Load test on three-phase induction motor

CYCLE -II

1. No load and blocked rotor test on three-phase induction motor.

2. Separation of No-load losses of three-phase induction motor

3. Load test on single-phase induction motor

4. No load and blocked rotor test on single-phase induction motor

5. Study of different Starting methods of single phase Induction motors 
6. Parallel operation   of alternators (demonstration)
	L
	T
	P
	C

	0
	0
	3
	2


U4EEB13 CONTROL SYSTEMS LAB
 PREREQUISTE

Knowledge in Electric Circuit theory, Machines, Laplace Transforms

RELATED COURSES

Linear Integrated Circuits, Drives and Control

COURSE EDUCATIONAL OBJECTIVES: 

Students undergoing this course are expected

· To determine the transfer functions of various electrical systems experimentally 

· To simulate the first order and second order systems

· To do the stability analysis of the systems

COURSE OUTCOME

Students undergoing this course are able to 

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s taxonomy)

	C01
	Obtain the transfer functions of DC Generator and motors independently
	K2

	· C02
	Obtain the transfer functions of DC and AC Servomotors independently
	K3

	· C03
	Obtain the step response of the first and second order systems with and without dead time using MATLAB
	K2

	· C04
	Perform the stability analysis of linear systems using MATLAB software.
	K2

	· C05
	Compare the performance of the various controllers (P,PI and PID) for servo systems
	K3

	· CO6
	Obtain  the step response of type-0 and  type-1 system using Analog simulator
	K2


COURSE CONTENT
List of Experiments:

CYCLE I
1. Determination of transfer functions of DC Generator.

2. Determination of transfer functions of DC Motor.

3. Determination of transfer functions of DC Servomotor.

4. Determination of transfer functions of AC Servomotor

5. Step response of first order systems(with and without dead time) using MATLAB

CYCLE II

6. Step response  of second order systems(under damped, undamped, over damped and critically damped)  using MATLAB

7. Stability analysis of linear systems (Bode, root locus and Nyquist plot) using MATLAB

8.  DC and AC position control systems with P,PI and PID  

9.  Design of lag, lead and lag-lead compensator for type-0, type-1 system.

U4CSB05 DATA STRUCTURES & C PROGRAMMING LAB 
	L 
	T
	P
	C

	0
	0 
	3
	2


PRE-REQUISITES:

Computer Practice Laboratory
RELATED COURSES:

1. Compiler Design Lab

2. Network Lab

COURSE EDUCATIONAL OBJECTIVES:

Students undergoing this course are expected to

· Be familiarized with good programming design methods, particularly Top- Down design. 

· Get exposure in implementing the different data structures using C++ 

Appreciate recursive algorithms. 

COURSE OUTCOMES:

Students undergoing this course are able   to

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s taxonomy)

	C01
	Design and implement C++ programs for manipulating stacks, queues, linked lists, trees. 
	K3

	· C02
	Apply good programming design methods for program development. 
	K3

	· C03
	Apply the different data structures for implementing solutions to practical problems. 
	K3

	· C04
	Develop recursive programs.
	K2

	· C05
	Develop Programs for Searching and Sorting.
	K3


  LIST OF EXPERIMENTS:

CYCLE I

	S.No
	Experiment name

	1
	Implementation of Stack using Array

	2
	Implementation of Queue using Array

	3
	Implementation of linked list

	4
	Implementation of stack using linked list

	5
	Infix to postfix conversion 

	6
	Evaluation of postfix expression


CYCLE II

	7
	Implementation of Binary Search Tree 

	8
	Implementation of Breadth First Search and Depth First Search

	9
	 Insertion Sort and Bubble Sort

	10
	Heap Sort

	11
	Quick Sort

	12
	Linear and Binary Search. 


B.TECH ELECTRICAL AND ELECTRONICS ENGINEERING

CURRICULUM & SYLLABUS
SEMESTER - V
	SUB.CODE
	SUBJECT
	L
	T
	P
	C

	THEORY

	U5EEB14
	Power Electronics
	3
	1
	0
	4

	U5EEB15
	Communication Engineering
	3
	0
	0
	3

	U5EEB16
	Linear Integrated Circuits
	3
	0
	0
	3

	U5EEB17
	Transmission & Distribution of Electrical Energy
	3
	0
	0
	3

	U5EEB09
	Measurements and Instrumentation
	3
	0
	0
	3

	U5EEB19
	Microprocessors and Microcontrollers
	3
	0
	0
	3

	PRACTICAL

	U5EEB20
	Microprocessors and Microcontrollers Lab
	0
	0
	3
	2

	U5EEB21
	Linear and Digital Integrated Circuits Lab
	0
	0
	3
	2

	U5ENB01
	Proficiency in English
	0
	0
	3
	2

	Total Credits
	25


	L 
	T
	P
	C

	3
	1 
	0
	4


Course Code: U5EEB14
Course Name: POWER ELECTRONICS

PRE REQUISITE:

· Electronics devices and circuits, Circuit theory, Basic Electrical & Electronics Engineering
RELATED COURSES:

· Analysis of power converter

· Analysis of Inverter

· Solid State Drives

· HVDC

· FACTS  

· Power  Quality
COURSE EDUCATIONAL OBJECTIVES

· To get an overview of different types of power semi-conductor devices and their switching characteristics.

· To understand the operation, characteristics and performance parameters of controlled rectifiers.

· To study the operation, switching techniques and basic topologies of DC-DC switching regulators.

· To learn the different modulation techniques of pulse width modulated inverters and to understand the harmonic reduction methods.

· To know the practical application for power electronics converters in conditioning the power supply.

COURSE OUTCOMES:

On successful completion of this, course the students will be able to

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s taxonomy)

	C01
	Label different types of power semi-conductor devices and their switching characteristics.
	              K1

	· C02
	Explain the operation, characteristics and performance parameters of controlled rectifiers.
	K2

	· C03
	Interpret the operation, switching techniques and basic topologies of DC-DC switching regulators.
	K2

	· C04
	Distinguish different techniques of  pulse width modulated inverters and to understand the harmonic reduction methods.
	K4

	· C05
	Identify similar practical or theoretical situations where AC voltage controller &  Cycloconverter  find  their  applications.
	K3


COURSE CONTENT:

UNIT I: POWER SEMI CONDUCTOR DEVICES




9

Power switching devices overview: ideal & real switching characteristics - power diode, BJT, SCR, TRIAC, MOSFET, GTO, IGBT- VI characteristics, Turn-on, Turn-off methods; protection - di/dt, dv/dt, over current, over voltage, specifications, losses, thermal characteristics, series and parallel operation, triggering circuits.

UNIT II: CONTROLLED RECTIFIERS





11

Operation and analysis of single and three phase rectifiers – half and fully controlled converters with R, RL and RLE loads with and without free wheeling diodes; converter and inverter operation – wave forms, gate time control, output voltage, input current, power factor, effect of load and source inductance. Commutation Techniques- Power factor and harmonic improvement methods – multi-phase width controlled, symmetrical angle controlled; series converter; dual converter modes – four-quadrant operation with and without circulating current modes; firing circuits.

UNIT III: CHOPPERS








9

Principles of high power chopper circuits – voltage commutated, current commutated chopper, multi-phase chopper, multi-quadrant operation, switch mode regulators – principle of operation of buck, boost and buck boost regulators; time ratio control, variable frequency control, duty cycle.

UNIT IV: INVERTERS








9

Principles of high power VSI and CSI inverters, Modified McMurray, auto sequential inverter,– waveforms at load and commutating elements, inverter; analysis of three phase inverter circuits with star and delta loads; control and modulation techniques; unipolar, bipolar inverters – voltage and frequency control; harmonics study.
UNIT V: AC CHOPPER AND CYCLOCONVERETERS



7

Principle of single phase and three-phase AC voltage controller – ON/OFF and phase angle control; principle of single phase and three phase cyclo converters circuits, different control techniques and firing pulse generation. Applications.

Total: 45 +15 (Tutorial)=60 period
      BEYOND THE SYLLABUS

· Characteristics of power converters

LEARNING RESOURCES
            Text Books

1. Muhammad H. Rashid, “Power Electronics: Circuits, Devices and Applications”, 3rd Edition, Pearson Education/Prentice Hall, 2004.

2. Singh, M.D. and Khanchandani, K.B., “Power Electronics”, 2nd Edition, Tata McGraw Hill, 2004.
            Reference Books:

1. Bhimbra, P. S., “Power Electronics”, 4th Edition, Dhanpat Rai and Sons, 2000.

2. Bimal K. Bose, “Modern Power Electronics and AC Drives”, Pearson Education, 2003.

3. Ned Mohan, Tore M. Undeland, William P. Robbins, “Power Electronics Converters

Applications and Design”, 3rd Edition, John Wiley and Sons, 2003.

4. Cyril W.Lander, “ Power Electronics”, McGraw-Hill, International edition, New

Delhi, 1993.

            Online Resources


   www.nptel.co.in
Course Code: U5EEB15                                        
	L 
	T
	P
	C

	3
	0 
	0
	3


Course Name: COMMUNICATION ENGINEERING
COURSE OBJECTIVES

1. To understand the concept of various analog modulation schemes.

2. To explain the characteristics and model of transmission medium.

3. To understand the concept of various digital modulation schemes and digital multiplexing.

4. To understand data communication system and techniques.

5. To understand the concept of gsm and cdma communication.
COURSE OUTCOMES

On successful completion of this course students will be able :

1. Students will be able to exhibit the concept of various analog modulation schemes.
2. Students will be able to defend the characteristics and model of transmission medium.

3. Students will be able to follow the concept of various digital modulation schemes and digital multiplexing.
4. Students will be able to model data communication system and techniques.
5. Ability to understand the concept of GSM and CDMA communication.
PRE-REQUISITE: 

Network Analysis and Synthesis.
COURSE CONTENT

UNIT I ANALOG COMMUNICATION 






9

Amplitude modulation and demodulation, frequency modulation and demodulation, super heterodyne radio receiver. Pulse width modulation.
UNIT II TRANSMISSION MEDIUM           
          




9

Transmission lines – Types, equivalent circuit, losses, standing waves, impedance matching, bandwidth; radio propagation – Ground wave and space wave propagation, critical frequency, maximum usable frequency, path loss, types of noise.
UNIT III DIGITAL COMMUNICATION  





9

Pulse code modulation, Time division multiplexing, Frequency division multiplexing Digital modulation: Frequency and phase shift keying – Modulator and demodulator, bit error rate calculation – BPSK -- QPSK.
UNIT IV DATA COMMUNICATION AND NETWORKS 



9

Data Communication codes, error control. Telephone network, data modem, ISDN, LAN, ISO-OSI seven layer architecture for WAN.
UNIT V GSM AND CDMA COMMUNICATION 
   

         
 
9

Mobile and cellular phone concepts – 2G, Edge 2.5, 3G, GSM, GPRS, 4G 

TOTAL: 45 periods

LEARNING RESOURCES

Text Books

1. Wayne Tomasi, ‘Electronic Communication Systems’, Pearson Education, 5th Edition, 2008.

2. Roy Blake, ‘Electronic Communication Systems’, Thomson Delmar, 2nd Edition, 2012.
Reference Books

1. William Schweber, ‘Electronic Communication Systems’, Prentice Hall of India, 2002

2. George Kennedy, ‘Electronic Communication Systems’, McGraw Hill, 5th edition, 2012            

3. Website Reference for GSM & CDMA topics.
Online Resources:

· http://en.wikipedia.org/wiki/Telecommunications_engineering
· http://www.chalmers.se/en/education/programmes/masterinfo/Pages/Communication-  engineering.aspx
· http://www.prospects.ac.uk/communications_engineer_job_description.htm
Course Code : U5EEB16                                          
	L 
	T
	P
	C

	3
	0 
	0
	3


Course Name: LINEAR INTEGRATED CIRCUITS 
COURSE EDUCATIONAL OBJECTIVES
1. To enrich the students to acquire knowledge about the basics of integrated circuit fabrication analysis.

2. To know the characteristics of op-amp characteristics (AC, DC characteristics), 0p-amp applications (A/D, D/A

3. To know the knowledge of clipper, clamper, peak detector  and S and H circuits) and 

4. To use special IC, s (555 timer, 565 – phase lock loop, 566 – voltage control oscillator) of the electric circuit.

5. To apply idea for getting innovative circuits. 
COURSE OUTCOMES
  On successful completion of this course students will be able to:

1. Students will be able to investigate about the IC fabrication, types of IC’s, characteristics, applications, and study of special IC,s. 

2. Students will be able to practice about the IC fabrication and IC characteristics and applications. 
3. Students will be able to describe about special IC’s, switching regulator and voltage regulator circuits.
4. Students will be able to defend the concept of IC fabrication, application, and characteristics.
5. Students will be able to analyze the fundamentals of special IC,s. 
PRE-REQUISITE: 

      Knowledge on IC’s and control of Fabrication Techniques.
COURSE CONTENT
UNIT I IC FABRICATION 







9                                          
IC classification – Fundamental of monolithic IC technology – Epitaxial growth – Masking and etching, diffusion of impurities – Realization of monolithic ICs and packaging –Fabrication of  diodes, capacitance, resistance and FETs.
UNIT II CHARACTERISTICS OF OP-AMP



          

9
                                             
Ideal OP – AMP characteristics, DC characteristics – AC characteristics – Offset     voltage and current – Voltage series feedback and shunt feedback amplifiers – Differential amplifier; frequency response of OP-AMP – Basic applications of OP-AMP – Summer – Differentiator and integrator.
UNIT III APPLICATIONS OF OP-AMP 






9
Instrumentation amplifier – First and second order active filters – V/I and I/V converters, comparators, multi vibrators, waveform generators, clippers, clampers, peak detector, S/H circuit, D/A converter (R – 2R ladder and weighted resistor types), A/D converter – Dual slope – Successive approximation and flash types.
UNIT IV SPECIAL ICS 








9
555 Timer circuit – Functional block – Characteristics and applications; 566 – Voltage controlled oscillator circuit; 565 – Phase lock loop circuit functioning and applications – Analog multiplier ICs. DDS
UNIT V  APPLICATION ICS





 

9
IC voltage regulators – LM317 – 723 regulators – Switching regulator – MA 7840 – LM 380 power amplifier – ICL 8038 function generator IC – Isolation amplifiers – Opto coupler – Opto electronic ICs, Load   drop  out regulators.




TOTAL: 45 periods
Learning Resources:
Text Books

1. Ramakant A. Gayakward, “OP-AMPS and Linear Integrated Circuits”, 4th Edition, Pearson  Education/Prentice Hall of India, 2000.

2. Roy Choudhary, D. and Sheil B.Jani, “Linear Integrated Circuits”, 4th Edition, New Age,2009.
Reference Books

1.Jacob Millman, Christos C.Halkias, “Integrated Electronics - Analog and Digital Circuits  System”, Tata McGraw Hill, 2003.

2.Robert F. Coughlin, Fredrick F. Driscoll, “OP - AMP and Linear ICs”, 4th Edition, Pearson  Education/ Prentice Hall of India, 2002.

3.David A. Bell, “OP-A MP Linear ICs”, 2nd Edition, Prentice Hall of India, 1997.
Online Resources:

             http://nptel.iitm.ac.in

Course Code: U5EEB17 

	L
	T
	P
	C

	3
	0
	0
	3


Course Name: TRANSMISSION AND DISTRIBUTION OF ELECTRICAL ENERGY

PREREQUISITE

· Electromagnetic Theory, 

· Electric Circuit theory.

COURSE EDUCATIONAL OBJECTIVES:

i. To understand the transmission line parameters.

ii. To obtain the equivalent circuits for the transmission lines based on distance and operating voltage for determining voltage regulation and efficiency. Also to improve the voltage profile of the transmission system.

iii. To gain knowledge on design of insulators, performance and its testing. 

iv. To discuss about different types of cables.

v. To impart knowledge on substation layout, mechanical design of lines and grounding

5.  COURSE OUTCOMES

On successful completion of this course students will be able to:

	CO Nos
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s taxonomy)

	CO1
	Discuss about Modelling of the transmission line parameters.
	K3

	CO2
	Draw the equivalent circuits for the transmission lines based on distance and    determine voltage regulation and efficiency.
	K3

	CO3
	Explain about insulators, performance and its testing.
	K3

	CO4
	Interpret about different types of cables.
	K2

	CO5
	Explain about substation layout, mechanical design of lines and grounding
	K3


COURSE CONTENT

UNIT I   TRANSMISSION LINE PARAMETERS 


          9

Parameters of single and three phase transmission lines with single and double circuits - Resistance, inductance and capacitance of solid, stranded and bundled conductors, Symmetrical and unsymmetrical spacing and transposition - application of self and mutual GMD; skin and proximity effects - interference with neighboring communication circuits - Typical configurations, conductor types and electrical parameters of EHV lines, corona discharges.

UNIT II MODELLING AND PERFORMANCE OF TRANSMISSION LINES   
9

Classification of lines - short line, medium line and long line - equivalent circuits, phasor diagram, attenuation constant, phase constant, surge impedance; transmission efficiency and voltage regulation, real and reactive power flow in lines, Power - circle diagrams, surge impedance loading, methods of voltage control; Ferranti effect.

UNIT III     
INSULATORS





          

9

Mechanical design of Overhead lines – Line supports – Overhead line insulators – Classification. Voltage distribution in suspension insulators – Testing of insulators – string efficiency – Stress and sag calculation – effects of wind and ice – stringing chart. Formation of    Corona- critical voltages - losses - effect on line performance.

UNIT IV
 CABLES






                      9

Comparison between overhead line and underground cable –Constructional   features- Types of cables insulation resistance - potential gradient - capacitance of single core and three core cables. 

UNIT V  MECHANICAL DESIGN OF LINES AND GROUNDING          9

Mechanical design of transmission line – sag and tension calculations for different weather conditions, Tower spotting, Types of towers, Substation Layout (AIS, GIS), Methods of grounding.






TOTAL: 45 periods

TEXTBOOK:

1. Wadhwa, C.L.,'Electrical power systems’, New age International Pvt Ltd.publishers,1995.

(http://techeduhry.nic.in/../5_5.pdf)
2. Gupta B.R.,' Power system Analysis & Design’, Wheeler Publishing, 2006.

(http:// http://findpdf.net/documents/Power-system-analysis-and-design-gupta.html)

REFERENCE:

1. Cotton,H.,'Transmission and distribution of electrical Energy', ELBS,1985 

2. HVDC Power System Transmission Systems, K. R. Padiyar, New. Age International(P) Limited, Publishers, !990

3. High Voltage Direct Current Transmission, 2nd Edition,1998 by  Jos Arrillaga
ONLINE RESOURECES

1. http://www.worldcat.org/title/transmission-and-distribution-of-electrical-energy-revised edition/oclc/477100844?referer=di&ht=edition
2. http://www.home.iitk.ac.in/../Padiyar.pdf
3. http://books.google.co.in/books?id=I2mdgdflTQUC&printsec=frontcover#v=onepage&q&f=false
Course code: U5EEB09
	L
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	3


Course Name: MEASUREMENT AND INSTRUMENTATION
COURSE EDUCATIONAL OBJECTIVES:

To make the student have a clear knowledge of the basic laws governing the operation of the instruments, relevant circuits and their working

i. Introduction to general instrument system, error, calibration etc.

ii. Emphasis is laid on analog and digital techniques used to measure voltage, current, energy and power etc.

iii. To have an adequate knowledge of comparison methods of measurement.

iv. Elaborate discussion about storage & display devices.

v. Exposure to various transducers and data acquisition system.

COURSE OUTCOME
On successful completion of this course students will be able to:
1. Explain about calibration, classify errors and standards

2. Illustrate diagrammatically about various types of instruments

3. Identify various types of bridges required for measurements of required parameters

4. Explain about types of display measurement devices

5. Identify types of transducers required for energy conversion and explain about data acquisition system
PREREQUISITES

Electric Circuit Theory
COUSRE CONTENT

UNIT I         INTRODUCTION







9

Functional elements of an instrument – Static and dynamic characteristics – Errors in measurement – Statistical evaluation of measurement data – Standards and calibration

UNIT II         ELECTRICAL AND ELECTRONICS INSTRUMENTS


9

Principle and types of analog and digital voltmeters, ammeters, multimeters – Single and three phase wattmeters and energy meters – Magnetic measurements – Determination of B-H curve and measurements of iron loss – Instrument transformers – Instruments for measurement of frequency and phase.
UNIT III     COMPARISON METHODS OF MEASUREMENT 


9


D.C & A.C potentiometers, D.C & A.C bridges, transformer ratio bridges, self-balancing bridges. Interference & screening – Multiple earth and earth loops - Electrostatic and electromagnetic interference – Grounding techniques

UNIT IV         STORAGE AND DISPLAY DEVICES  


            
9

Magnetic disk and tape – Recorders, digital plotters and printers, CRT display, digital CRO, LED, LCD & dot matrix display.

UNIT V         TRANSDUCERS AND DATA ACQUISITION SYSTEMS

9
                        

Classification of transducers – Selection of transducers – Resistive, capacitive & inductive transducers – Temperature transducers- Thermister, Thermocouple - 
Displacement transducer - Inductive, capacitive, LVDT, Pressure transducer – Bourdon 
tube, Bellows – Flow transducer – Electromagnetic flow meter – Strain gauges – Piezo 
electric and Hall effect transducer-optical and digital transducers – Elements of data 
acquisition system – A/D, D/A converters.  
TOTAL: 45periods
TEXT BOOKS:

1. E.O. Doebelin, ‘Measurement Systems – Application and Design’, Tata McGraw Hill publishing company, 2003.

2. A.K. Sawhney, ‘A Course in Electrical & Electronic Measurements & Instrumentation’, Dhanpat Rai and Co, 2004

REFERENCE BOOKS:

1. D.V.S. Moorthy, ‘Transducers and Instrumentation’, Prentice Hall of India Pvt Ltd, 2003.

2. H.S. Kalsi, ‘Electronic Instrumentation’, Tata McGraw Hill, 1995.

3. Martin Reissland, ‘Electrical Measurements’, New Age International (P) Ltd., Delhi, 2001.

4. J. B. Gupta, ‘A Course in Electronic and Electrical Measurements’, S. K. Kataria & Sons, Delhi, 2003.

5. David A Bell, Electronic Instrumentation and Measurement, Third Edition, Oxford University Press, 2008.

Beyond the syllabus:

1. Bourdon tube

2. Measurement of viscosity and specific gravity

3. Study of phasor measurement units

4. Study of smart metering devices

URL:

1. www.ebookee.com
2. www.scribd.com
Course Code: U5EEB19 
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Course Name: MICROPROCESSORS AND MICROCONTROLLERS  
PREREQUISITE:

      Digital Logic Circuit
COURSE EDUCATIONAL OBJECTIVES:

· To introduce the architecture and programming of 8085 microprocessor.

· To introduce the interfacing of peripheral devices with 8085 microprocessor.

· To introduce the architecture and programming of 8086 microprocessor.

· To introduce the architecture, programming and interfacing of 8051 microcontroller.
COURSE OUTCOMES:

       On successful completion of this, course the students will be able to

	CO Nos
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s taxonomy)

	CO1
	Describe 8085 Architecture, Addressing Modes, Instruction Set, Timing Diagram, Memory and I/O Interfacing.
	K2

	CO2
	Develop and Implement Assembly Language Program for the Basic Arithmetic Manipulation using 8085 Microprocessor.
	K3

	CO3
	Develop the interfacing various peripherals (8251, 8255, 8279, ADC & DAC, I2C & Bus) with 8085 Microprocessor for the given requirements.
	K3

	CO4
	Describe the Architecture and Internal peripherals of Intel’s 8051 Microcontroller.
	K2

	CO5
	Develop Assembly Language Program for 8051 Microcontroller to interface various peripherals (LCD, ADC, DAC, Sensors, Stepper Motor and Keyboard) for the given requirements.
	K3

	CO6
	Describe the Architecture and Internal functions of ARM processor.
	K2


COURSE CONTENT:


UNIT I OVERVIEW OF 8085 MICROPROCESSOR



9

Architecture of 8085 Microprocessor - Addressing modes - Instruction set - Timing Diagram – Interrupts - Pin and Signals - Memory Interfacing - I/O Ports - Assembly language programming.

UNIT II PERIPHERALS INTERFACING




9

Interfacing Serial I/O (8251) - Parallel I/O (8255) - Keyboard and Display Controller (8279) - ADC/DAC Interfacing - Inter Integrated Circuits Interfacing (I2C Standard) - Bus: RS232C-RS485-GPIB.

UNIT III OVERVIEW OF 8051 MICROCONTROLLER


9

8051 Micro controller hardware - I/O pins, ports and circuits - Addressing modes - External memory - Counters and Timers-Serial Data I/O - Interrupts - Interfacing to external memory and 8255.
UNIT IV 8051 PROGRAMMING AND APPLICATIONS


9

8051 instruction set - Assembly language programming - I/O port programming - Timer and counter programming - Serial Communication - Interrupt programming - 8051 Interfacing: LCD, ADC/DAC, Sensors, Stepper Motors and Keyboard.

UNIT V OVERVIEW OF ARM PROCESSORS



9

RISC and CISC Processor-ARM Processor families-Architecture-Registers-Pipeline-Core extension- Instructions set -Mobile Usage in ARM.
BEYOND THE SYLLABUS:

1. Introduction to PIC Microcontroller

2. microcontroller with current trends in the industry

3. Introduction to Embedded processors and controllers

TEXT BOOKS

1. Ramesh S Gaonkar, Microprocessor Architecture, Programming and application with 8085, 4th Edition, Penram International Publishing, New Delhi, 2000. (Unit I & II)
2. Mohamed Ali Mazidi, Janice Gillispie Mazidi, Rolin McKinlay, “The 8051 Microcontroller and Embedded Systems: Using Assembly and C”, Second Edition, Pearson Education, 2011. (Unit III & IV).

3. Andrew N.Sloss, Dominic Symes and Chris Wright, “ARM System Developers Guide”, Elsevier Morgan Kaufmann Publications, 2004. (Unit V).
REFERENCE BOOKS

1. Kenneth J Ayala, The 8051 Microcontroller Architecture Programming and Application, 2nd Edition, Penram International Publishers (India), New Delhi, 1996.

2. Krishna Kant, “Microprocessors and Microcontrollers - Architecture, Programming and System Design using 8085, 8086, 8051 and 8096”. PHI 2007.

ONLINE RESOURCES:

1. www.nptel.ac.in/ 

2. www.microchip.com/wwwproducts/devices.aspx?products=pic18f452   

3. www.arm.com
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Course Code: U5EEB20
Course Name: MICROPROCESSORS AND MICROCONTROLLERS    

                          LAB 
PREREQUSITE:

· Linear and Digital Integrated Circuits Lab
RELATED COURSES:

· Project Work
COURSE EDUCATIONAL OBJECTIVES:

· To give hands on experience in 8085 assembly language programming. 

· To give hands on experience in peripheral interfacing with 8085, 8086. 

· To introduce 8051 microcontroller programming. 

· To enhance their knowledge on the latest trends and technologies.
COURSE OUTCOME:

On successful completion of this course, the student will be able to

	CO 

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s taxonomy)

	C01
	Execute new assembly language programs  using  instruction sets of 8085 
	S2

	9. C02
	Recreate programs  using   the knowledge of instruction set of 8086 with the  help of trainer kit and MASM software.
	S2

	10. C03
	Adapt and analyze various interfacing devices with 8085 and 8086 Microprocessors.
	S2

	11. C04
	Develop assembly and C Programs for 8051 microcontroller.
	S2

	12. C05
	Demonstrate programming proficiency using the various addressing modes and data transfer instructions of the target microprocessor and microcontroller.
	S2


LIST OF EXPERIMENTS

1. Programs for 8/16 bit Arithmetic operations (Using 8085).

2. Programs for Sorting and Searching (Using 8085, 8086).

3. Programs for String manipulation operations (Using 8086).

4. Interfacing and Programming 8279 and 8253.

5. Parallel Communication between two MP Kits using Mode 1 and Mode 2 of 8255.

6. Interfacing ADC and DAC.

7. Serial Communication between two MP Kits using 8251.

8. Interfacing and Programming of Stepper Motor and DC Motor Speed control.

9. Programming using Arithmetic, Logical and Bit Manipulation instructions of 8051microcontroller.

10. Programming and verifying Timer, Interrupts and UART operations in 8031 microcontroller.

11.  Communication between 8051 Microcontroller kit and PC.

12. Programming with PIC 16F877.

Course Code: U5EEB21 
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Course Name: LINEAR AND DIGITAL INTEGRATED CIRCUITS LAB         
COURSE EDUCATIONAL OBJECTIVES:


To enrich the students to acquire knowledge about the basics of integrated circuits, logic gates, op-amp characteristics (AC, DC characteristics),adder, subtractor, counter, shift register, multiplexer and demultiplexer experiments.

COURSE OUTCOMES:

· Ability to understand the various concepts of linear Ic’ s 
· Ability to understand the various concepts of digital Ic’ s 
· Ability to understand the various concepts of logic gates.
· Ability to understand the various concepts of code converters.
· Ability to understand the various concepts of amplifiers.
PREREQUISITE

Knowledge on IC’s and digital logic circuits

COURSE CONTENT :

 List of Experiments

1. Implementation of Boolean Functions, Adder/ Subtractor circuits
2. Study of JK FF, RS FF, D FF
3. Encoders and Decoders
4. Multiplex/ De – multiplex: Study of 4:1; 8:1 multiplexer and Study of 1:4; 1:8 demultiplexer
5. Shift Registers: Design and implementation of 4 – bit shift registers in SISO, SIPO, PISO, PIPO modes using suitable IC’s.
6. Counters: Design and implementation of 4 – bit modulo counters as synchronous and Asynchronous types using FF IC’s and specific counter IC
7. Op – amp using inverting and non – inverting amplifier
8. Op – amp using Adder, comparator, Integrater and Differentiator
9. Timer IC application: Study of NE/SE 555 timer in Astable, Monostable operation
10. Analog to Digital Converter and Digital to Analog Converter: Verification of A/D conversion using IC’s ADC 0808 and DAC 0808.
11. Study of VCO and PLL ICs:
a. Voltage to frequency characteristics of NE/ SE 566 IC
b. Frequency multiplication using NE/SE 565 PLL IC
TEXT BOOKS

1. Ramakant A. Gayakward, “OP-AMPS and Linear Integrated Circuits”, 4th Edition, Pearson Education/Prentice Hall of India, 2000.

2. Roy Choudhary, D. and Sheil B.Jani, “Linear Integrated Circuits”, 4th Edition, New Age, 2009.
REFERENCE BOOKS

1.Jacob Millman, Christos C.Halkias, “Integrated Electronics - Analog and Digital Circuits    System”, Tata McGraw Hill, 2003.

2.Robert F. Coughlin, Fredrick F. Driscoll, “OP - AMP and Linear ICs”, 4th Edition, Pearson Education/ Prentice Hall of India, 2002.


3.David A. Bell, “OP-A MP Linear ICs”, 2nd Edition, Prentice Hall of India, 1997.
ONLINE RESOURCES:

This course uses exclusively for providing electronic resource, such as lecturer notes, assignment papers, and sample solutions. Students should make appropriate use of this recourse.

http://nptel.iitm.ac.in
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Course Code: U5ENB01 

Course Name: PROFICIENCY IN ENGLISH 
 Prerequisite:

     Engineering English-I

     Engineering English-II

Links to other courses:

     Fundamental to B.Tech.courses.

Course Educational Objectives 

· To enable the students to communicate confidently and competently in English Language in all spheres..

· To develop the skills of students in preparing notes, reports; to conduct meetings, write agenda and minutes.

· To develop the students in the right approach to face interviews and participate in group discussions

· To identify and develop methods to break down the barriers of communication.
· To develop proficiency in areas of information sharing, conversation and negotiation

Course Outcomes:
After the completion of the experiments in English Lab, students will be able to:  

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s)

	CO1
	Develop interpersonal skills through group discussion.
	K3

	CO2
	Use appropriate nonverbal communications and answer questions effectively.
	K3

	CO3
	Prepare presentations with appropriate language, style, timing and flow. 
	K3

	CO4
	Develop Professional and Leadership skills
	K3

	CO5
	Explore various writing styles
	K3


COURSE CONTENT
Unit I 

Group Discussion 









P-9

Why is GD part of selection process? - Structure of GD - Moderator -lead and other GDs –

Strategies in GD -Team work- Body Language - Mock GD - Video samples 

Unit II  Interview Skills   








P-9          
Kinds of interviews- Required Key Skills - Corporate culture - Mock interviews- Video samples 
Unit III Presentation skills  








P-9     
 Elements of effective presentation- Structure of presentation - Presentation tools- Voice Modulation- Audience analysis - Body language - Video samples- Oral presentation-Delivery methods and handling of stage fear
Unit IV  Team Building                             






P-9               
Understanding the role of Teams in Organizations- Pursuing Team Leadership-Preparing to be a Team Partner - Managing a Team Diplomatically - Team Activities
Unit V Writing for Employment 







P-9  

Writing a resume - Accepting /Rejecting job offers - Business Memos - Professional Net Working Sites -   Web Conferencing - Soft Skills
B.TECH ELECTRICAL AND ELECTRONICS ENGINEERING

CURRICULUM & SYLLABUS
SEMESTER - VI
	Code No
	Subjects
	L
	T
	P
	C

	Theory

	U6EEB22
	Power System Analysis
	3
	1
	0
	4

	U6EEB23
	Digital Signal Processing 
	3
	0
	0
	3

	U6EEB24
	Power System Protection and Switch Gear 
	3
	0
	0
	3

	U6EEB25
	Solid State Drives
	3
	0
	0
	3

	*****
	Elective – I
	3
	0
	0
	3

	*****
	Elective – II
	3
	0
	0
	3

	Practical

	U6EEB26
	Digital Signal Processing Lab
	0
	0
	3
	2

	U6EEB27
	Measurements and Instrumentation Lab
	0
	0
	3
	2

	U6EEB28
	Power Electronics And Solid State Drives Lab 
	0
	0
	3
	2

	Total Credits
	25


Course Code : U6EEB22                                           
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Course Name: POWER SYSTEM ANALYSIS

 Course Educational Objectives

1. To introduce the characteristics of different transmission line models, steady state analysis and 
transient analysis of power systems

2. To develop students with an understanding load flow calculation, active power and reactive power control in power system. 

3. To prepare the students to handle the un-symmetrical operations in power system.

4. To develop students with an understanding short circuit calculation 

5. To provide the basic concept on power system stability to students 

Course Outcomes
1. Students will be able to Understand the fundamentals of power systems analysis
2. Students will be able to develop model for  power systems component 

3. Students will be able to  analyze the flow of active and reactive power in a large power system.
4. Students will be able to  understand and analyze major faults in power systems
5. Students will be able to  understand the concept of stability and analyze transient stability of power systems
 Pre-Requisite


Student must have the knowledge about the circuit theory, Network analysis and Transmission and Distribution.

Links to Other Courses


Power system operation and control, power system simulation Lab, Switch gear and protection and computer Aided power system analysis.

Course Content

UNIT I THE POWER SYSTEM – AN OVERVIEW AND MODELLING
  9

Modern Power System - Basic Components of a power system - Per Phase Analysis Generator model - Transformer model - line model. The per unit system -Change of base.
UNIT II POWER FLOW ANALYSIS




     
  9

Introduction - Bus Classification - Bus admittance matrix - Solution of non-linear Algebraic equations - Gauss seidal method - Newon raphson method - Fast decoupled method - Flow charts and comparison of the three methods.  
UNIT III FAULT ANALYSIS-BALANCED FAULT


               9

Introduction – Balanced three phase fault – short circuit capacity – systematic fault analysis using bus impedance matrix – algorithm for formation of the bus impedance matrix.

UNIT IV FAULT ANALYSIS – SYMMETRICAL COMPONENTS AND UNBALANCED FAULT:




     

    
 

 9

Introduction – Fundamentals of symmetrical components – sequence impedances – sequence networks – single line to ground fault – line fault - Double line to ground fault – Unbalanced fault analysis using bus impedance matrix. 

UNIT V POWER SYSTEM STABILITY





   9

Basic concepts and definitions – Rotor angle stability – Voltage stability – Mid Term and Long Term stability – Classification of stability – An elementary view of transient stability – Equal area criterion – Reponses to a short circuit fault- factors influencing  transient stability – Numerical integration methods – Euler method – modified Euler method – Runge – Kutta methods.

TOTAL: 45+15(Tutorial) = 60 periods

Learning Resources

TEXT BOOKS

1. Hadi Saadat “ Power system analysis”, Tata McGraw Hill Publishing Company, New Delhi, 2002 (Unit I, II, III, IV)

2. P.Kundur, “Power System Stability and Control”, Tata McGraw Hill Publishing Company, New Delhi, 1994 (Unit V)

REFERENCE BOOKS
1. I.J.Nagrath and D.P.Kothari, ‘Modern Power System Analysis’, Tata McGraw-Hill publishing company, New Delhi, 1990.

Online Resources:

http://www.powersystem.com.au.
http://www.nptel.iitm.ac.in/video.php?subjectId=108105067
Course Code: U6EEB23                                         
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Course Name: DIGITAL SIGNAL PROCESSING

Course Objectives
1. Ability to Analyse Discrete Fourier Transform and its computation
2. Analyse the design techniques for digital filters
3. To understand the finite word length effects in signal processing
4. To make understand the fundamentals of digital signal processors
Course Outcomes

On successful completion of this course students will be able:

1. Students will be able to exhibit the knowledge  on various  signal processing   Techniques 
2. Students will be able to analyse Discrete Fourier Transform and its computation.

3. Students will be able to construct algorithms with DSP processors.

4. Students will be able to design the FIR and IIR filters

5. Students will be able to illustrate  finite word length effects in signal processing
Pre-Requisite: 

      Signals and Systems, Engineering Mathematics

UNIT I Discrete fourier transform





9

DFT and its properties – linear and circular convolution using DFT - computation of DFT, FFT computations using  decimation in time and Decimation in frequency algorithms.

UNIT II IIR FILTERS DESIGN







9

Design of IIR digital filters from analog filters, Butterworth and Chebyshev filters – design examples -impulse invariant and bilinear transformation methods, prewarping, IIR  Filter structures.

UNIT III FIR FILTERS DESIGN







9

FIR filter design, linear phase characteristics, Design using rectangular, hamming, hanning and Blackman window methods.  FIR Filter structures.
UNIT IV FINITE WORD LENGTH EFFECTS





9
Quantization noise , derivation for quantization noise power , Fixed point and binary floating point number representation,  comparison – over flow error – truncation error – co-efficient quantization error - limit cycle oscillation – signal scaling – analytical model of sample and hold operations

UNIT V MULTIRATE DSP 







9

Sampling and discrete-time processing of continuous time signals; Decimation and interpolation.Multirate DSP and its application in sampling rate conversion and high quality A/D and D/A conversion.

TOTAL: 45  periods

TEXT BOOKS

1. 
Mitra, S.K., “Digital Signal Processing-A Computer Based Approach”, 3rd Ed., Tata Mcgraw-Hill.2005

2. 
Oppenheim, A.V. and Schafer, R.W. with Buck, J.R., “Discrete Time Signal Processing”, 2nd Ed., Prentice-Hall of India.2002

3. 
Proakis, J.G. and Manolakis, D.G., “Digital Signal Processing: Principles, Algorithm and Applications”, 4th Ed., Pearson Education. 2007

4. 
Ifeachor, E.C. and Jervis, B.W., “Digital Signal Processing: A Practical Approach”, 2nd Ed., Pearson Education.2002

REFERENCE BOOKS

1. 
Jeffrey, H.R., “Software Radio: A Modern Approach to Radio Engineering”, Pearson Education. 2002

2. 
Phi Lapseley, Jeff Bier, AmitShohan& Lee E.A., “DSP Processor Fundamentals- Architectures and Features”, IEEE Press

3. 
B.Venkataramani& M. Bhaskar, Digital Signal Processor Architecture, Programming  and Application, TMH 2002.

4. 
Avtarsingh, S.Srinivasan DSP Implementation using DSP microprocessor with   Examples from TMS32C54XX -Thamson / Brookscole Publishers, 2003

ONLINE RESOURCES
1.http://books.google.co.in/books?id=CTw6GoBh-vkC&pg=PP1&lpg=PP1&dq=John+G+Proakis+And+Manolakis,+%E2%80%9C+Digital+Signal+Processing+Principles,+Algorithms+and+Applications%E2%80%9D,+Pearson,+Fourth+Edition,+2007&source=bl&ots=U7O9ITe6bk&sig=Mm5dtBmoqf7CKN3sCvNVVIx7ua4&hl=en&sa=X&ei=jDcuUdbpMM7IrQfh34GgBQ&ved=0CCwQ6AEwAA
2. http://www.mhhe.com/engcs/electrical/mitra/

U6EEB24  POWER SYSTEM PROTECTION & SWITCH GEAR
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PRE REQUISITE:

· Electric circuits theory 
· Power System  Analysis.
RELATED COURSES:

· High Voltage Engineering 

· Power System Transients 

· Solid State Drives
COURSE EDUCATIONAL OBJECTIVES:

Students are exposed with

· Essential qualities of a reliable protective system, and protection terminologies
· Operating principles of various relays based upon

· Technology and functional requirements

· Protection of power apparatus in plant premises  & Transmission line 

· The arcing phenomena,  arc quenching & breaking in circuit breakers

· Different Circuit breaker principles & working

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

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s taxonomy)

	C01
	List about essential qualities of a reliable protective system, and protection terminologies.
	K1

	· C02
	Contrast operating principles of various relays based upon technology and functional requirements.
	K2

	· C03
	Summarize about protection of power apparatus in plant premises & transmission line.
	K2

	· C04
	Interpret about the arcing phenomena, arc quenching  in circuit breakers.
	K2

	· C05
	Compare  different Circuit breaker principles & working
	K2


COURSE CONTENT:

UNIT – I
INTRODUCTION


                

Basic ideas of short circuit currents and relay protection; basic terminology; essential qualities of a protective relay; operating principles of relays; The universal relay; torque equation, RX diagram;  CT, PT & applications.

UNIT – II
 OPERATING PRINCIPLES AND RELAY FUNCTION  

9
Over current relays; directional over current relays; distance relays; differential relays; under frequency and negative sequence relays; Electromagnetic and solid state relays. Time –distance relay, mho relay, numerical relay

UNIT – III
PROTECTION   OF  POWER  APPARATUS
                   

9
Generator protection; transformer protection; bus zone protection; feeder protection; carrier current protection of transmission lines; Relay coordination of a sample system. Industrial power system protection, A.C.motor protection, rectifier protection, testing & commissioning.

UNIT – IV
ARCING PHENOMENA AND ITS APPLICATIONS
         

9
Arcing phenomena and arc quenching; circuit breaker rating RRRV; current chopping and capacitive current breaking characteristics of HRC fuses; DC circuit breaking, surge protection, impulse levels.

UNIT – V
CIRCUITBREAKERS





         
9
Oil minimum circuit breakers; air blast circuit breakers; vacuum and SF6 circuit breakers; testing of circuit breakers, oil switches and ring main units, high voltage load breaking switches.

Total: 45 periods
BEYOND THE SYLLABUS:

· Transient Protection Techniques
LEARNING RESOURCES:

Text Books

1. B.Ravindranath and N.Chander, "Power Systems protection and switchgear", Wiley Eastern Ltd, 1977.

2. Badri Ram and Viswakarma, D.N., “Power System Protection and Switch Gear”, Tata McGraw-Hill Publishing Company Ltd., 2001.

Reference Books:

1. C.L.Wadhwa, " Electric power systems", New Age International (P) Ltd publishers, 1983.

2. S.P.Patra, S.K.Babu and S.Choudhuri, "Power systems protection", Oxford and IBM Publishing Co., 1983.

3. Sunil S. Rao, "Switchgear and protection", Khanna publishers, New Delhi, 1986.

4. Lewis Blackburn “Protective Relaying – Principles and applications”, Second Edition, Dekker Inc., 1998.

5. T.S.Madhava Rao, “Power System Protection Static Relays”, Second Edition, Tata McGraw Hill, 2004
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U6EEB25 SOLID STATE DRIVES          
Course Educational Objective:

· To understand the stable steady-state operation and transient dynamics of a motor-load system.

· To study and analyze the operation of the converter / chopper fed dc drive and to solve simple problems.

· To study and understand the operation of both classical and modern induction motor drives.

· To understand the differences between synchronous motor drive and induction motor drive and to learn the basics of permanent magnet synchronous motor drives.

· To analyze and design the current and speed controllers for a closed loop solid-state d.c motor drive

Course Outcome:

On successful completion of this course students will be able to:

· Student will understand the operation of the converter / chopper fed dc drive and to solve simple problems.

· Student can able to understand the operation of both classical and modern induction motor drives.

· Student can apply this skills to design the current and speed controllers for a closed loop solid-state d.c motor drive

· Student can understand the concept of AC AND DC drive system

· Student can discriminates to drive the  systems required for special machines

Pre-Requisite: 

· Knowledge on Electrical machines.

· Knowledge on Power Electronics converters.

COURSE CONTENT
UNIT I FUNDAMENTALS OF ELECTRIC DRIVES 




   9


Advantage of electric drives – Parts and choice of electrical drives – Status of DC and AC drives – Torque-speed characteristics of motor and load – Selection of motor power rating – Thermal model of motor for heating and cooling – Classes of duty cycle – Determination of motor rating – Control of electric drives – Modes of operation – Speed control and drive classifications – Closed loop control of drives.

UNIT II CONVERTER / CHOPPER FED DC MOTOR DRIVE 


9

Steady state and transient analysis of the single and three phase fully controlled converter fed separately excited D.C motor drive – Continuous and discontinuous conduction mode – Multiquadrant operation– Converter control – Chopper-fed D.C drive – Steady-state analysis – Block diagram of closed loop dc drive.
UNIT III INDUCTION MOTOR DRIVES 





9

Analysis and performance of three-phase induction motor – Operation with unbalanced  source voltage, single-phasing and unbalanced rotor impedance – Starting – Braking – Transient analysis – Stator voltage control –Adjustable frequency control of VSI and CSI fed induction motor – Static rotor resistance control – Slip-power recovery drives – Open loop Volts/Hz control – Principle of vector control – Vector control of induction motor – Block diagram of closed loop drive.
UNIT IV SYNCHRONOUS MOTOR DRIVES 





 9

Open loop Volts/Hz control and self-control of CSI and VSI fed synchronous motor – Cycloconverter fed synchronous motor – Microprocessor based synchronous motor control – Marginal angle control and power factor control – Permanent magnet (PM) synchronous motor – vector control of PM Synchronous Motor (PMSM).

UNIT V BLDC, STEPPER AND SWITCHED RELUCTANCE MOTOR DRIVES
  9

Brushless DC motor drives and its applications – Variable reluctance and permanent magnet stepper motor Drives – Operation and control of switched reluctance motor – Applications, modern trends in industrial drive.
Total: 45 periods
.Learning Resources:
Text Book

1.Bimal K. Bose, “Modern Power Electronics and AC Drives”, Pearson Education, 2002.

2.Dubey, G.K., “Fundamentals of Electrical Drives”, 2nd Edition, Narosa Publishing House,2001.

 References Book

1. Pillai, S.K., “A First Course on Electrical Drives”, Wiley Eastern Limited, 1993.

2. Krishnan, R., “Electric Motor and Drives Modelling, Analysis and Control”, Prentice Hallof India, 2001.

3.VedamSubrahmanyam.,“Electrical Drives”,TataMcGraw-hill Publishing company limited,1994.

4.Gopal K.Dubey.,“Power semiconductor Controlled Drives”,Prentice Hall,1989.
Online Resources:

This course uses exclusively for providing electronic resource, such as lecturer notes,    assignment papers, and sample solutions. Students should make appropriate use of this recourse.

http://en.wikipedia.org/wiki/Solid-state_drive
http://nptel.ac.in/video.php?subjectId=117106091(NPTEL Video on state space)

www. nptel.in

http://ecee.colorado.edu/~ecen5737/Files/IM%20speed%20control.pdf
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Course Code  : U6EEB26
 

Course Name  : DIGITAL SIGNAL PROCESSING LAB
 Course Educational Objectives:

1. To introduce the concepts in internal programming model of Intel family of microprocessors.

2. To introduce the architecture programming and interfacing of 16 bit microcontrollers.

Course Outcome:

1. Practically implement the continuous signals and discrete signals.

2. Practically implement the sampling and aliasing concepts for different signals.

3. Calculate and analyze the continuous and discrete signals using FFT algorithm.

4. Practically design the FIR and IIR filters.

5. Implement the different types of signals and filters using the TMS320CXX DSP processor both practically and theoretically.  

 Pre-Requisite:

Signals & Systems.

Course Content :

List of Experiments

1. Study of various Addressing Modes of DSP using Simple Programming Examples

2. Sampling of Input Signal and Display

3. Design & Implementation of FIR Filter using MATLAB

5. Generation of Signals using MATLAB

6. Linear and Circular Convolution of Two Sequences using MATLAB

7. Sampling and Effect of Aliasing using MATLAB

8. Design of IIR Filters using MATLAB

9. Calculation of FFT of a Signal using MATLAB

10. Generation of Signals using TMS320XX Processor 

11. Linear and Circular Convolution of Two Sequences using TMS320XX Processor

12. Calculation of FFT of a Signal TMS320XX Processor

LEARNING RESOURCES :

Text Books :

1. Mitra, S.K., “Digital Signal Processing-A Computer Based Approach”, 3rd Ed., Tata   

      Mcgraw-Hill.2005

2. Oppenheim, A.V. and Schafer, R.W. with Buck, J.R., “Discrete Time Signal Processing”,   

      2nd Ed., Prentice-Hall of India.2002

3. Proakis, J.G. and Manolakis, D.G., “Digital Signal Processing: Principles, Algorithm and    

      Applications”, 4th Ed., Pearson Education. 2007

4. Ifeachor, E.C. and Jervis, B.W., “Digital Signal Processing: A Practical Approach”, 2nd  

      Ed., Pearson Education.2002

Reference Books :

1. Jeffrey, H.R., “Software Radio: A Modern Approach to Radio Engineering”, Pearson Education. 2002

2. Phi Lapseley, Jeff Bier, Amit Shohan & Lee E.A., “DSP ProcessorFundamentals-Architectures and Features”, IEEE Press

3. B.Venkataramani & M. Bhaskar, Digital Signal Processor Architecture, Programming and Application, TMH 2002.

4. Avtar singh, S.Srinivasan DSP Implementation using DSP microprocessor with Examples from TMS32C54XX -Thamson / Brooks cole Publishers, 2003

Online Resources :


This course uses exclusively for providing electronic resource, such as lecturer notes, assignment papers, and sample solutions. Students should make appropriate use of this recourse.

a. http://en.wikipedia.org/wiki/digital signal processing

b. http://www.dspguru.com/info/tutor/other.html

c. http://www.dsprelated.com/
U6EEB27 MEASUREMENTSAND INSTRUMENTATION LAB

COURSE EDUCATIONAL OBJECTIVES
To train the students in the measurement of displacement, resistance, inductance, torque and angle etc., and to give exposure to AC, DC bridges and transient measurement.
Course Outcome:
Student will be able to :

1. Practically verify the calibration of voltmeter and ammeter.

2. Calculate  form factor of a rectified sine wave and measure

3. Visually check the sinusoidal ac voltage using C.R.O.
4. Practically measure the different parameters using varied bridges

5. Calculate  the BH curve using solenoid

Pre-Requisite:

   Measurements and Instrumentation  
LIST OF EXPERIMENTS 

1. Calibration of ac voltmeter and ac ammeter

2. Measurement of form factor of a rectified sine wave and determine source of error if       

    r.m.s.value is measured by a multi-meter

3. Measurement of phase difference and frequency of a sinusoidal ac voltage using C.R.O.

4. Measurement of power and power factor of a single phase inductive load and to study effect of capacitance connected across the load on the power factor

5. Measurement of low resistance by Kelvin’s double bridge

6. Measurement of voltage, current and resistance using dc potentiometer

7. Measurement of inductance by Maxwell’s bridge

8. Measurement of inductance by Hay’s bridge

9. Measurement of inductance by Anderson’s bridge

10. Measurement of capacitance by Owen’s bridge

11. Measurement of capacitance by De Sauty bridge

12. Measurement of capacitance by Schering bridge

13.Extension of range of Ammeter

14.  Extension of range of Voltmeter

15. Determination of BH curve using solenoid

	L
	T
	P
	C

	0
	0
	3
	2


U6EEB28   POWER ELECTRONICS AND SOLID STATE DRIVES LAB

	L
	T
	P
	C

	0
	0
	3
	2


COURSE EDUCATIONAL OBJECTIVES:

· To make the students to understand the need of power electronics in various control of power.

· To give a basic knowledge of power devices and their characteristics.
COURSE OUTCOMES:

· Design of controlled converters and inverters for industrial and domestic applications.

· Students will able to design power switching devices on their own.

· To match the converters with the type of loads with their transient behavior

· To design closed loop converter controlled drives for industrial and domestic applications.

· To simulate the basic converters and inverters in a software environment based on specifications. 
Pre-requisites:

Electronic Devices and Laboratory
LIST OF EXPERIMENTS:

1. VI Characteristics of SCR, TRIAC, MOSFET & IGBT.

2. Single phase full converter feeding R, RL, RLE Loads.

3. Single phase semi converter feeding R, RL, RLE Loads.

4. Three phase full converter feeding RLE load.

5. MOSFET based step up and step down chopper.

6. IGBT based single phase PWM inverter.

7. IGBT based three phase inverter feeding induction motor.

8. Single phase AC voltage controller.

9. Single phase Cycloconverter.

10. Series resonant inverter.

B.TECH ELECTRICAL AND ELECTRONICS ENGINEERING

CURRICULUM & SYLLABUS
SEMESTER VII

	Code No
	Subjects
	L
	T
	P
	C

	Theory

	U7EEB29
	Power System Operation and Control
	3
	1
	0
	4

	U7EEB30
	Renewable Energy Resources
	3
	0
	0
	3

	U7EEB31
	Design of Electrical Machines  
	3
	1
	0
	4

	U7EEB32
	Utilization of Electrical Energy 
	3
	0
	0
	3

	*****
	Elective – III
	3
	0
	0
	3

	*****
	Elective- IV
	3
	0
	0
	3

	Practical

	U7EEB33
	Power System Simulation Lab
	0
	0
	3
	2

	U7EEB34
	Modern Computing Lab
	0
	0
	3
	2

	U7EEB35
	Product Design and Development Lab
	0
	0
	3
	2

	Total Credits
	26


	L
	T
	P
	C

	3
	1
	0
	4


U7EEB25  POWER SYSTEM OPERATION AND CONTROL
Course Educational Objectives:
· To get an overview of system operation and control.

Course Outcomes:

On successful completion of this course students will be able to:

· Student can able to understand & model power-frequency dynamics and to design power-frequency controller.

· Student can  understand  Forecasting of base load and Unit commitment using different methods

· Student can able to understand & model reactive power-voltage interaction and different methods of control for maintaining voltage profile against varying system load

· Student can able to understand Economic Dispatch Controller and solution of Coordinate equation by iteration method

· Student can able to understand generation and absorption of Reactive power and the methods of voltage control

Pre-requisites:

· Power System Analysis
· Power System Protection & Switchgear.
Course Content:

UNIT – I
INTRODUCTION







   9

Approach adopted in utilities for providing reliable, quality and economic electric power supply; Necessity for regulation of system frequency and voltage; P - F and Q - V control structure; recent trends in real time control of power systems.
UNIT – II  LOAD FORECASTING AND UNIT COMMITMENT


   9

Load forecasting, components of system load, classification of base load, forecasting of the base load by method of least square fit; Introduction to unit commitments constraints,unit commitment, unit commitment using priority list method  and dynamic programming.
UNIT – III
 REAL POWER CONTROL





  9

LOCAL CONTROL: Power control mechanism of individual machine, mathematical model of speed governing mechanism, speed load characteristics of governing mechanism; Regulation of two generators in parallel.

SYSTEM CONTROL: Division of power system into control areas, LFC control of a single area; static and dynamic analysis of uncontrolled system; proportional plus integral control of a single area; LFC control, of two area system - uncontrolled case, static and dynamic response; Tie line with frequency bias control of two area.
UNIT – IV
ECONOMICS DISPATCH                                                                           9

Incremental cost curve, co-ordination equations with losses neglected - solution by iteration; co-ordination equations with loss included (No derivation of Bmn co-efficient); solution of co-ordination equations using Bmn co-efficient by iteration method., Base point and participation factors; Economic dispatch controller added to LFC.
UNIT – V  PRIORITY POWER CONTROL                                                                       9                                                                                                                                                          LOCAL CONTROL: Fundamental characteristics of excitation system; Block diagram model of exciter system
SYSTEM CONTROL: Generation and absorption of reactive power, method of voltage control, injection of reactive power, static shunt capacitor/inductor VAR compensator, tap changing transformer.
TOTAL: 45+15(Tutorial) = 60 periods
LEARNING RESOURCES:

TEXT BOOKS

1. Olle I. Elgerad, “Electric Energy System Theory and Introduction”, Tata Mc Graw Hill publishing company, New Delhi, 1983.

2. I.J.Nagrath, D.P.Kothari, "Power System Engineering", Tata Mc Graw Hill publishing company Ltd., 1998.

3. Allen J.Wood, Bruce F. Wollenbarg, “Power Generation, operation and control”, John  Wiley and sons, 1984.

REFERENCE BOOKS

1.  B.M.Weedy, "Electric Power System", John Wiley & sons, Elsevier publishing

company, Amsterdam, 1972.

2. A.K.Mahalanbias, D.P.Kothari & S.I.Ahson, "Computer Aided Power System

Analysis and Control" Tata Mc Graw Hill publishing company, New Delhi, 1990.

3. Prabha Kundur “Power System Stability And Control” ,McGraw-Hill Professional (Jan 1994)
Online Learning:

This course uses exclusively for providing electronic resource, such as lecturer notes, assignment papers, and sample solutions. Students should make appropriate use of this recourse.

http://nptel.iitm.ac.in
U7EEB46 RENEWABLE ENERGY RESOURCES

	L
	T
	P
	C

	3
	0
	0
	3


COURSE EDUCATIONAL OBJECTIVES:
To know about

· Environmentally friendly energy production and consumption

· Exploiting renewable energy sources like wind, solar and wave energy

· Developing energy-efficient systems and products for various applications
COURSE OUTCOMES:

On successful completion of this course students will be able to:

· Explain about various energy resources.

· Gain knowledge on solar energy and its applications

· Explain about wind, geothermal and hydro energy resources

· Explain about tidal energy

· Explore the knowledge about potential impacts of renewable energy. 
UNIT 1  INTRODUCTION                                                                                                
9

World energy use-reserves of energy resources-energy cycle of the earth-environmental aspects of energy utilization-renewable energy resources and their importance. 

UNIT II  SOLAR ENERGY                                                                                              
9

Introduction -extraterrestrial solar radiation - radiation at ground level-collectors-solar cells-applications of solar energy-Biomass Energy-Introduction-Biomass Conversion-Biogas Production-Ethanol Production-Pyrolysis and Gasification-Direct Combustion-Applications. 

UNIT III  WIND, GEOTHERMAL AND HYDRO ENERGY SOURCES                     9

Introduction-basic theory-types of turbines-applications-Geothermal Energy-Introduction-geothermal resource types-resource base-applications for heating and electricity generation-Hydropower introduction-basic concepts site selection-types of turbines-small scale hydropower. 

UNIT IV  TIDAL ENERGY                                                                                              
9

Introduction-origin of tides-power generation schemes-Wave Energy-Introduction-basic theory-wave power devices
UNIT V OTHER RENEWABLE ENERGY SOURCES                                    

 9
Introduction-Open and Closed OTEC cycles- bio photolysis -Ocean Currents-Salinity Gradient Devices Environmental Aspects-Potential impacts of harnessing the different renewable energy resources
TOTAL: 45 periods 
TEXT BOOKS

1. A.Duffie and W.A.Beckmann, Solar Engineering of Thermal Processes-John Wiley (1980)

REFERENCES BOOKS

1. F.Kreith and J.F.Kreider, Principles of Solar Engineering, McGraw-Hill (1978)

2. T.N.Veziroglu, Alternative Energy Sources, Vol 5 and 6, McGraw-Hill (1978)

BEYOND THE SYLLABUS:

1. Clean development mechanism.

ONLINE RESOURCES:
1. books.google.co.in

2. www.scribd.com/.../Solar-engineering-of-Thermal-processes-Duffie
	L
	T
	P
	C

	3
	1
	0
	4


U7EEA28 DESIGN OF ELECTRICAL MACHINES  



COURSE EDUCATIONAL OBJECTIVES

· To expose the students to the concept of design of various types of electrical machines.

COURSE OUTCOMES

· Student can exhibit the study of mmf calculation and thermal rating of various types of electrical machines.

· Student can able to design armature and field systems for D.C. machines.

· Student creatively apply knowledge to design core, yoke, windings and cooling systems of transformers.

· Student can construct the  design of stator and rotor of induction machines.

· Student can able to design stator and rotor of synchronous machines and study their thermal behavior..

PRE-REQUISITE: 

· U3EEA01- DC Machines and Transformers

· U4EEA08- Synchronous and induction machines

COURSE CONTENT
UNIT I: INTRODUCTION




                                          9

Standard specification for frame size, conductors and insulation of electrical apparatus, concept of magnetic circuit, M.M.F of electrical machines, Real and Apparent flux density,Gap contraction factor, Thermal rating of electrical apparatus – Performance prediction from thermal rating, heat flow, heating and cooling, temperature rise, turbo-alternator.

UNIT II: D.C MACHINES







       9

Constructional details of DC machine, Output equation, Choice of poles, Design of field system, Design of armature, Design of commutator and brush, Armature reactions.
UNTI III: TRANSFORMERS






      9

Constructional features - Output equation, output rating of single phase and three phase, optimum design, Design of core, design of winding, Calculation of circuit parameters - No load current – losses – efficiency, equivalent leakage reactance, per unit regulation, design of tank and cooling tubes. Temperature rise.

UNIT IV: DESIGN OF SYNCHRONOUS MACHINES


                       9

Constructional details - Output equation - Choice of specific loadings - Design of squirrel cage rotor, design of slip ring rotor, design of end rings, Calculation of circuit parameters - No load current, circle diagram.

UNITV: INDUCTION MACHINES                                                                               9

Construction details, runaway speed, output equations, choice of loading, design of salient pole machine, short circuit ratio, armature design, armature parameters, estimation of air gap length, design of damper winding, determination of full load field MMF, design of field winding, and introduction to computer aided design.

TOTAL: 45+15(Tutorial) = 60 periods

LEARNING RESOURCES

TEXT BOOKS

1. Mittle V.M. and Mittle.A, Design of Electrical Machines, standard publishers Distribution, Fourth edition, 1996

2. Sawhney, A.K. A course in Electrical Machine Design, DhanpatRai& sons, 1993

REFERENCE BOOKS

1. Rai, H.M. Electrical Machine Design, Sathiya Prakashan Publications, Third edition,      1992.

2. Say M.G., The Performance & Design of Alternating current Machines Isaac Pitman &
sons Ltd., London 1995.

3. Clayton, A.E., Performance & Design of Direct current Machines, English Language Book society & Sri Isaac Pitman & sons Ltd., London 1995

ONLINE RESOURCE:

This course uses exclusively for providing electronic resource, such as lecturer notes, assignment papers, and sample solutions. Students should make appropriate use of this recourse.

http://nptel.iitm.ac.in
	L
	T
	P
	C

	3
	0
	0
	3


U7EEB45   UTILIZATION OF ELECTRICAL ENERGY
Course Educational Objectives:

· To make The Student to understand how to use Electrical Energy for different applications.

· To make the students to use Electrical Energy very effectively and efficiently.

· To develop the skills of students to utilize the Electrical energy efficiently for different applications

Course Outcomes:


On successful completion of this course students will be able to:

· Understanding Illumination and Determination of MHCP and MSCP

· Understanding Electric Heating, Welding & Furnace technology

· Understanding the selection of drives, Control and Power Requirement calculation

· Understanding the electric Traction and Series and Parallel Control of DC Drives

· Understanding the Electro Mechanical Process and Calculation of Energy Requirements
Pre-Requisite: 

        Knowledge in Electrical Engineering 

Course Content:
UNIT I: ILLUMINATION







           9

Production of light – Determination of MHCP and MSCP – Polar curves of different types of sources – Rousseau's construction – Lighting schemes and calculations – Factory lighting – Flood lighting – Electric lamps – Gaseous discharge – High pressure and low pressure.

UNIT II: ELECTRIC HEATING AND WELDING




9

Resistance, Inductance and Arc furnaces – Construction and fields of application – Losses in oven and efficiency - High frequency - Dielectric heating – Characteristics of carbon and metallic arc welding – butt welding – spot welding.

UNIT III: ELECTRIC DRIVES AND CONTROL




9

Group drive – Individual drive – selection of motors – starting and running characteristics– Running characteristics - Mechanical features of electric motors – Drives for different industrial applications - Choice of drives – power requirement calculation – power factor improvement.

UNIT IV: ELECTRIC TRACTION






9

Traction system – Speed time characteristics – Series and parallel control of D.C motors -Open circuited, shunt and bridge transitions – Tractive effort calculation – Electric braking – Tramways and trolley bus – A.C traction and recent trend. Magnetic devitation

UNIT V: ELECTROMECANICAL   PROCESSES




9

Electrolysis – polarization factor – preparation work for Electro plating – Tanks and other equipments – Calculation of energy requirements – Methods of charging and maintenance – Ni-iron and Ni- cadmium batteries –Lead   acid   batteries ,Components and materials – Chemical reactions – Capacity rating of batteries – Battery charges.

Learning Resources:

Text Books:

1.Uppal S.L, "Electric Power", Khanna Publishers, 1988

2.Open Shaw Taylor, "Utilization of Electrical Energy", Oriented Longmans Limited (Revised in SI Units), 1971.

3. Soni A. Chakrabarti, M.L.Soni, P.V.Gupta, U.S.Bhatnagar, “ A text book on Power System Enggineering”, Khanna Publishers, 2000.

4. A.I.Starr, “Generation, Transmission and Utilization of Electric Power”, ELBS, 1978.

References:

1. PSCAD User Manual.
 2. Power Quality in Electrical Systems - Alexander Kusko ,McGraw-Hill Professional
U7EEB29   POWER SYSTEM SIMULATION LAB



	L
	T
	P
	C

	0
	0
	3
	2


Course Educational Objectives:

· To learn essential optimization techniques for applying to day to day problems

· To perform steady state analysis and fault studies for a power system of any size and also to explore the expression of estimation of different states of a power system.

· To give basic knowledge about the dynamic mechanisms behind angle and voltage stability problems in electric power systems, including physical phenomena and modeling issues.

· To understand the economics of power system operation with thermal and hydro units

· To realize the requirements and methods of real and reactive power control in power system

· To be familiar with the power system security issues and contingency studies

Course Outcomes:

· After learning the techniques they can apply to engineering and other problems

· Students will be able to investigate the state of a power system of any size and be in a position to analyze a practical system both under steady state and fault conditions. Also the students would be able to determine the operating condition of a system according to the demand without violating the technical and economic constraints.

· Students will be able to analyze and understand the electromagnetic and electromechanical phenomena taking place around the synchronous generator.

· Develop generation dispatching schemes for thermal and hydro units

· Apply control and compensations schemes on a power system

· Adopt contingency analysis and selection methods to improve system security

Pre-requisites:

MATLAB

Course Content
LIST OF EXPERIMENTS:

	CYCLE-I

	1. Formation of Bus Admittance and Impedance Matrices and Solution of Networks 

2. Computation of line parameters and Modeling of Transmission Lines.

3. Load Flow Analysis I – Solution of Load Flow analysis Using Gauss-Seidel Method .

4. Load Flow Analysis II – Solution of Load Flow analysis of Newton- Raphson method.

5. Load flow analysis III – Solution of load flow analysis of Fast-Decoupled Methods.

6. Fault Analysis of AC Power System using PSCAD/EMTDC/AUPOWER

	CYCLE-II

	7. Transient Stability analysis of Single-Machine an Infinite Bus System.

8. Transient Stability Analysis of Multi-machine Power Systems.

9. Electromagnetic Transients in Power Systems using EMTP/AUPOWER.

10. Load-Frequency controller of Single-Area and Two-Area Power Systems.

11. Economic Dispatch in Power Systems.

12. Modeling of FACTS devices using PSCARD/EMTP/AUPOWER.


Learning Resources

TEXT BOOKS:

1. John.J.Grainger and Stevenson Jr.W.D., “Power System Analysis”, Mc. Graw Hill    

International Edition, 1994.

2. I.J.Nagrath and D.P.Kothari,"Power System Engineering", Tata McGraw Hill Edition.

3. Gupta, B.R., “Power System Analysis and Design” S.Chand and Co., Ltd, 2005.

4.Hadi Saadat,“Power system Analysis’’, Tata McGraw-Hills Edition.
REFERENCES

1. Gupta, J.B., “A Course in Electrical Power”, S.K.Kataria and Sons, 2002.

2. Abhijit Chakrabarti, Sunita Halder “Power System Analysis: Operation and Control”, 2nd Edition, Prentice Hall of India Learning Private Limited, 2008.

3. Elgerd, O.L., “Electric Energy Systems Theory”, 2nd Edition, Tata McGraw Hill, 2007.

4. Ashfaq Husain, “Electrical Power Systems”, 4th Edition, CBS Publishers and Distributors,

1996.

5. I.J. Nagrath and D.P. Kothari, Power system engineering, Tata Mc-hill.2nd EditionTata McGraw-Hill
B.TECH ELECTRICAL AND ELECTRONICS ENGINEERING

CURRICULUM & SYLLABUS
SEMESTER VIII

	Code No
	Subjects
	L
	T
	P
	C

	U8EEB54
	Project 
	0
	0
	24
	12

	Total Credits
	12



LIST OF ELECTIVES

	SUB.CODE
	SUBJECT
	L
	T
	P
	C

	ELECTIVE I

	UEEEB33
	Bio-Medical Instrumentation
	3
	0
	0
	3

	UEEEB34
	Special Electrical Machines
	3
	0
	0
	3

	UEEEB35
	Energy Engineering
	3
	0
	0
	3

	UEEEB36
	Principles of Robotics
	3
	0
	0
	3

	UECSB04
	Computer Organization and Architecture
	3
	0
	0
	3

	UEEEB37
	Modern Control Theory 
	3
	0
	0
	3

	ELECTIVE II

	UEEEB38
	Power System Dynamics
	3
	0
	0
	3

	UEEEB39
	Introduction to automation
	3
	0
	0
	3

	UEEEB40
	Modern Protective Relays
	3
	0
	0
	3

	UEEEB41
	Non Linear system and Adaptive Control
	3
	0
	0
	3

	UEEEB42
	Embedded System Design
	3
	0
	0
	3

	ELECTIVE III

	UEEEB43
	Advances in Power System 
	3
	0
	0
	3

	UECSB79
	Networking Technology
	3
	0
	0
	3

	UEEEB44
	Power System Restructuring and Deregulation
	3
	0
	0
	3

	UEBAB01
	Total Quality Management
	3
	0
	0
	3

	UEMAB04
	Operations Research
	3
	0
	0
	3

	UEEEB45
	Virtual Instrumentation
	3
	0
	0
	3

	UEEEB46
	LED Lighting Technology 
	3
	0
	0
	3

	ELECTIVE IV

	UEEEB47
	Power Quality
	3
	0
	0
	3

	UEECB24
	VLSI Design
	3
	0
	0
	3

	UEITB17
	Neural Network and Fuzzy Logic Control
	3
	0
	0
	3

	UEEEB48
	Electric Safety and Quality Management
	3
	0
	0
	3

	UEMEB52
	Finite Element Analysis
	3
	0
	0
	3

	UEBAB02
	Principle of Management 
	3
	0
	0
	3


ELECTIVE I

	L
	T
	P
	C

	3
	0
	0
	3


UEEEB33 BIO – MEDICAL INSTRUMENTATION
COURSE EDUCATIONAL OBJECTIVES
· To provide the latest ideas on devices of non-electrical devices.

· To bring out the important and modern methods of imaging techniques.

· To provide latest knowledge of medical assistance / techniques and therapeutic equipments.

UNIT I PHYSIOLOGY AND TRANSDUCERS 


                    

9

Cell and its structure – Resting and Action Potential – Nervous system: Functional organisation of the nervous system – Structure of nervous system, neurons - synapse – transmitters and neural communication – Cardiovascular system – respiratory system – Basic components of a biomedical system - Transducers – selection criteria – Piezo electric, ultrasonic transducers - Temperature measurements - Fibre optic temperature sensors.

UNIT II ELECTRO – PHYSIOLOGICAL MEASUREMENTS 


9

Electrodes –Limb electrodes –floating electrodes – pregelled disposable electrodes - Micro, needle and surface electrodes – Amplifiers: Preamplifiers, differential amplifiers, chopper amplifiers – Isolation amplifier.ECG – EEG – EMG – ERG – Lead systems and recording methods – Typical waveforms.Electrical safety in medical environment: shock hazards – leakage current-Instruments for checking safety parameters of biomedical equipments

UNIT III NON-ELECTRICAL PARAMETER MEASUREMENTS 

    
9

Measurement of blood pressure – Cardiac output – Heart rate – Heart sound – Pulmonary function measurements – spirometer – Photo Plethysmography, Body Plethysmography – Blood Gas analysers : pH of blood –measurement of blood pCO2, pO2, finger-tip oxymeter - ESR, GSR measurements .

UNIT IV MEDICAL IMAGING 





                      
9

Radio graphic and fluoroscopic techniques – Computer tomography – MRI –Ultrasonography – Endoscopy – Thermography – Different types of biotelemetry systems and patient monitoring – Introduction to Biometric systems

UNIT – V: ISOTOPES & ULTROSONICS



         

9

Properties, GM counter, Scintillation counter, Scanners. ULTRASONICS Principles – Models of Display – Application of Ultrasonic for Diagnosis.
                   TOTAL: 45 periods

TEXT BOOKS:

1.
Leslie Cromwell, Fred J.Weibell, Erich A.Pfeiffer, ‘Bio-Medical Instrumentation and Measurements’, II edition, Pearson Education, 2002 / PHI.

2. 
“Biomedical Instrumentation”  by M.Arumugam. Anuradha Agencies Publishers.

3. 
R.S.Khandpur, ‘Hand Book of Bio-Medical instrumentation’, Tata McGraw Hill Publishing Co Ltd., 2003.

REFERENCES:

1. 
Peter strong,” Bio physical Measurement and Measurement concepts”, Tetranic Inc., 1970

2. 
Segal and Kilpatric, “Engineering and Practice of Medicine ”, The William and Eilliams company, Baltimore, 1967

3. 
M.O.Chensey,”X Ray techniques for student Radiographers”, Blazwell Scientific publications, Oxford, 1971.

4.
Geddes and L.E.Baker, “Principles of Applied Bio – Medical Instrumentation”, John Wiley and Sons, New York, 1975

5. 
Jacobson and Webster,” Clinical Engineering ”, PHI, New Delhi, 1979

BEYOND THE SYLLABUS:

1. Specific Applications of Vibrational Spectroscopy in Biomedical Engineering

2. Factors Affecting Discourse Structure and Style in Biomedical Discussion Sections

3. Detection of Stem Cell Populations Using in Situ Hybridization.

UEEEB34 SPECIAL ELECTRICAL MACHINES

	L
	T
	P
	C

	3
	0
	0
	3


COURSE EDUCATIONAL OBJECTIVES

To impart knowledge on

· Construction, principle of operation and performance of synchronous reluctance   motors.

· Construction, principle of operation and performance of stepping motors.

· Construction, principle of operation and performance of switched reluctance motors.

· Construction, principle of operation and performance of permanent magnet brushless D.C. motors.

· Construction, principle of operation and performance of permanent magnet synchronous motors.

UNIT I : SYNCHRONOUS RELUCTANCE MOTORS




9

Constructional features; axial and radial air gap motors; operating principle; reluctance torque; phasor diagram; motor characteristics; vernier motors.

UNIT II: STEPPER MOTORS







9

Constructional features; principle of operation; variable reluctance, permanent magnet,  hybrid stepper motors; Modes of operation, single and multi stack stepper motors; Static and dynamics speed characteristics - theory of torque prediction; linear and nonlinear analysis; motor characteristics; Concepts of lead angles – Open loop and close loop control by Microprocessor - drives circuits – Applications.

UNIT III: SWITCHED RELUCTANCE MOTORS




9

Constructional details - principles of operation; - Selection of poles and pole arcs – Static and dynamics Torque production – Power flow – effects of saturation – Performance - drive circuits – Current regulation – Torque speed characteristics – Speed and torque control – Static observers for rotor position sensing – volt-ampere requirements – Applications.

UNIT IV: PERMANENT MAGNET BRUSH LESS DC MOTORS


9

Principle of operation; types; magnetic circuit analysis; EMF and torque equations; Drive circuits ; Torque speed characteristics – Motors with 120’ and 180’ magnet arcs - Winding inductances and armature reaction - power controllers;- Computer simulation – Applications.

UNIT V: PERMANENT MAGNET SYNCHRONOUS MOTORS


9

Principles of operation; EMF and torque equation; reactance; phasor diagram; power controllers; converter volt-ampere requirement; torque speed characteristics – Microprocessor based control.

TOTAL: 45 periods
TEXT BOOKS:

1. 
T.J.E. Miller, "Brush less Permanent Magnet and reluctance Motor Drives", Clarendon Press, Oxford, 1989.

2. 
P.P. Acarnley, "Stepping Motors, A Guide to Modern theory and practice", Peter Peregrines, London, 1982.

3.
B. K. Bose, Power Electronics and AC Drives, Prentice Hall, NJ, 1986

REFERENCE:

1. 
A. Hughes, "Electric Motors and Drives", Affiliated East - West Press Pvt., Ltd., Madras, 1990.

Beyond the syllabus:

DSP control of SRM

Linear induction motor

Synchronous induction motor

PIC micro controller application in control of special machines

URL:

www.ebookee.com
www.scribd.com
.

UEEEB35 ENERGY ENGINEERING
	L
	T
	P
	C

	3
	0
	0
	3


AIM


To train students with the generation of power and the management of vital energy resources

OBJECTIVE

· To become familiar with the preparatory work necessary for meeting the next day’s operation and the various control actions to be implemented on the system to meet the minute-to-minute variation of system load.

UNTI I: CONVENTIONAL ENERGY SOURCES


            
9

Energy sources – Coal, Oil, natural gas, nuclear fuels, hydro power, nature, formation, resources, energy situation, National and international.

UNIT II: NEW AND RENEWABLE ENERGY SOURCES

           

9

Design and operation of power plants and other systems using new and renewable energy sources, solar, wind, geothermal, ocean, thermal, tidal wave, Bio-gas plants, Bio-mass energy, Wood gas, Alternate fuels for automotive engines.

UNIT III: DIRECT AND NEW ENERGY CONVERSION

           

9

Solar Cells, Fuel Cells, Magneto hydro dynamic generator, prospects of large, medium and small-scale power generation, new energy transformations, coal gasification, synthetic fuels, Hydrogen.

UNIT IV: CO-GENERATION AND DEMAND SIDE MANAGEMENT  
    
9

Cogeneration, cogeneration in process industries, power plants, Topping cycles – steam turbine with flue gas treatment, gas turbine with heat exchanger, combined cycle, diesel engine, Bottoming cycles – steam turbine, organic rankine turbine, Cogeneration – applications  Waste    heat  recovery   &   heat     pump.

UNIT V: ENERGY CONSERVATION AND MANAGEMENT

              
9

Energy auditing, Energy Economics, Waste heat recovery-Heat pump – Economics of energy conservation, principles of electrical energy conservation, Principles pf Energy Management, Demand forecasting 

TOTAL: 45 periods
TEXTBOOK:

1 Panner, S.S., and ICE man, Energy, Addison Wesley Publishing Co., 1974.

2“Non conventional energy sources” by G.D.Rai  Khanna Publishers

REFERENCE:

1. David Hu. Hand Book of Industrial Energy Conservation, Van Nostrand Co., 1983.

2. Christopher, and Armsteed.H, Geothermal Energy, John Wiley and Sons, 1978.

3. Pulfrey, D.L., Photovoltaic Power Generation, Van Nostrand Co., 1983.

4.Handbook of Energy Engineering , Albert Thumann ,[image: image1.wmf]

B001HQ5W4K

Albert Thumann (Author) 

› Visit Amazon's Albert Thumann Page
Find all the books, read about the author, and more.

See search results for this author 

Are you an author? Learn about Author Central 

D. Paul Mehta, 2008 Fairmont Press, Inc
BEYOND THE SYLLABUS:

Solar cell fabrication methods

Nano materials

URL:



1.www.getbookee.org/non-conventional-energy-sou...


2. books.google.co.in/books?isbn=0070142769
[image: image2.wmf]

B001HQ5M6I


D. Paul Mehta (Author) 

› Visit Amazon's D. Paul Mehta Page
Find all the books, read about the author, and more.

See search results for this author 

Are you an author? Learn about Author Central 

UEEEB36 PRINCIPLES OF ROBOTICS
	L
	T
	P
	C

	3
	0
	0
	3


AIM 

To study the basic concepts of robotics and their design
OBJECTIVE
· Robotics is the engineering science and technology of robots, and their design, manufacture, application, and structural disposition.
UNIT I INTRODUCTION








9

Automation and robotics; Robot Anatomy; Classifications of Robots by DOF motion, platform, power source, intelligence and application area. 

BASIC COMPONENS OF ROBOTS






9

a) Manipulators; Wrists; End effectors; Control units; Power units; Robot sensors; 

b) Robot sensors; Proximity sensors; Ranger sensors, Tactile sensors; Visual sensors; Sensors for mobile Robots.

UNIT II ROBOT MOTION ANALYSIS AND CONTROL



9

Introduction to manipulator kinematics; Homogeneous transformations and Robot kinematics; Manipulator path control; Robot dynamics; configuration of a Robot controller; Obstacle avoidance.

UNIT III ARTIFICIAL INTELLIGENCE




   
9

AI –techniques – fuzzy logic, neural network ; LISP programming; AI and Robotics; LIPS in the factory; Sensing and digitizing function machine vision; Image processing and analysis; training and vision system; natural language processing; speech recognition; legged locomotion; collision avoidance; natural networks computing.

UNIT IV ROBOT PROGRAMMING




                  
9

Methods of Robot programming; lead through programming methods; a robot program as a path in space; motion interpolation; weight, signal and delay commands; Branching, capabilities and limitations of lead through methods.

UNIT V APPLICAIONS OF ROBOT




                  
9

Material handling; Processing operations; Assembly and inspection; Future application. 

TOTAL: 45 periods
TEXT BOOKS:

1. 
Mikell P.Groover, Michell wein,Roger N. Nagal and Nicholas G.Ordey, "Industrial Robotics, technology, Programming and applications” Mc Graw Hill, Last print, 1987.

2. 
Harry H. Poole, “Fundamentals of Robotics Engineering”, Van Nostrand Reinhold, New York, 1989.

REFERENCES:

1.
V.Damel Hunt, “Smart Robots”, Chappan and Hall, 1985

2. 
P.G.Ranky, C.Y.Ho, “Robot Modeling”, IFS (publication) Ltd., UK., 1985.

3. 
Wenwar L. Hall, Bethe C. Hall, “Robotics – A user friendly introducion”, Holt – Saunders   International Edition, Japan, 1985.

BEYOND THE SYLLABUS:

Homogeneous transform matrix

Robot arm kinematics

 UECSB04 COMPUTER ORGANIZATION AND ARCHITECTURE
	L
	T
	P
	C

	3
	0
	0
	3


AIM


To discuss the basic structure of a digital computer and to study in detail the organization of the Control unit, the Arithmetic and Logical unit, the Memory unit and the I/O unit.
OBJECTIVES                                                                                                                 
   

· Study of basic structure and operation of a digital computer with its operations

· Implementing different ways of communicating with I/O devices and standard I/O interfaces. 

· Analysis and study of design and memory systems

UNIT I

BASIC STRUCTURE OF COMPUTERS



 9
Functional units – Basic operational concepts – Bus structures – Performance and metrics – Instructions and instruction sequencing –Addressing modes – RISC – CISC.

UNIT II
BASIC PROCESSING UNIT


                 
 
 9
Fundamental concepts – Execution of a complete instruction – Multiple bus organization – Hardwired control – Micro programmed control-ALU design – Fixed point and floating point operations. 

UNIT III
PIPELINING
   
     
       


   
       

 9
Basic concepts – Data hazards, Instruction hazards, Influence on instruction sets, Data path and control considerations – Performance considerations – Exception handling – Advanced concepts in pipelining -Dynamic scheduling, Speculation, Compiler approaches.

UNIT IV
MEMORY SYSTEM


           

                        9
Basic concepts – Semiconductor RAM , ROM , Speed , Size and cost –   Cache memories – Improving cache performance – Virtual memory – Memory management requirements – Associative memories – Secondary storage devices.

UNIT V

I/O ORGANIZATION


                       

9
Accessing I/O devices – Programmed Input/output -Interrupts – Direct Memory Access – Interface circuits – Standard I/O Interfaces (PCI, SCSI and USB), I/O devices and processors.

TOTAL: 45 periods   

TEXT BOOKS

1. David A. Patterson and John L. Hennessy, “Computer Organization and Design: The Hardware/Software interface”, Fourth Edition, Elsevier, 2011.

2. Carl Hamacher, Zvonko Vranesic and Safwat Zaky, “Computer Organization”, Fifth Edition, Tata McGraw Hill, 2002.

REFERENCE BOOKS

1 
M.Morris Mano, “Computer System Architecture”- Third Edition, Pearson Education, 2007.

2.
Behrooz Parhami, “Computer Architecture”, Oxford University Press, 2007.

3. 
V.P. Heuring, H.F. Jordan, “Computer Systems Design and Architecture”, Second Edition, Pearson  Education, 2004.

4,
William Stallings, “Computer Organization and Architecture – Designing for Performance”, Sixth Edition, Pearson Education, 2003.

5. 
John P. Hayes, “Computer Architecture and Organization”, Third Edition, Tata McGraw Hill, 1998.

URL LINK

1. WWW Computer Architecture Home Page

2. ACM Special Interest Group on Computer

3. IEEE Technical Committee on Computer Architecture

4. williamstallings.com/Computer Organization/COA8e-Instructor/
BEYOND THE SYLLABUS

Instruction-Level Parallelism ,Multiprocessors and Thread-Level Parallelism , Interconnection networks for parallel machines, RISC Machines
UEEEB37 MODERN CONTROL THEORY

	L
	T
	P
	C

	3
	0
	0
	3


AIM

   To understand the methods of representation of systems and getting their transfer function models.
OBJECTIVES

· To provide adequate knowledge in the time response of systems and steady state error analysis.

· To give basic knowledge is obtaining the open loop and closed–loop frequency responses of systems.

· To understand the concept of stability of control system and methods of stability analysis.

· To study the three ways of designing compensation for a control system.

UNIT I z-TRANSFORM AND SAMPLED DATA SYSTEMS 

                    
9

Sampled data theory – Sampling process – Sampling theorem – Signal reconstruction – Sample and hold circuits – z-Transform – Theorems on z-Transforms – Inverse z-Transforms – Discrete systems and solution of difference equation using z transform – Pulse transfer function – Response of sampled data system to step and ramp Inputs – Stability studies – Jury’s test and bilinear transformation

UNIT II STATE SPACE ANALYSIS                                                        
                     
9

State variable representation for continuous and discrete time system via., physical phase variable method, canonical method – Conversion of state variable form to transfer function and vice versa – Controllability and observability – Pole placement design – Design of state observers.

UNIT III PHASE PLANE ANALYSIS                                                                              
9
Features of linear and non-linear systems - Common physical non-linearities – Methods of linearising non-linear systems - Concept of phase portraits – Singular points – Limit cycles – Construction of phase portraits – Phase plane analysis of linear and non-linear systems – Isocline method

UNIT IV DESCRIBING FUNCTION ANALYSIS                                                         
9

Basic concepts, derivation of describing functions for common non-linearities – Describing function analysis of non-linear systems – Conditions for stability – Stability of oscillations.

UNIT V STABILITY OF NON LINEAR SYSTEMS                                         

 9
Stability Definition and theorems–Liapunov function for non-linear system-Direct method of Liapunov - Liapunov stability criterion

TOTAL: 45 periods
TEXT BOOKS

1. 
Gopal, M., “Digital Control and State Variable Methods”, 3rd Edition, Tata McGraw Hill, 2008.

2. 
I.J Nagrath, Gopal, M., “Control Systems Engineering”, 5th Edition, New Age International, 2007.

REFERENCE BOOKS

1. 
Richard C. Dorf and Robert H. Bishop, “Modern Control Systems”, 8th Edition, Pearson Education, 2004.

2. 
Gopal, M., “Control Systems: Principles and Design”, 3rd Edition, Tata McGraw Hill, Nineth Reprint 2011

3. 
Katsuhiko Ogata, “Discrete-Time Control Systems”, Pearson Education, 2nd edition

4. 
Dennis G.Zill, Michael R.Cullen, “Advanced Engineering Mathematics”, 3rd Edition, 2006

Beyond the Syllabus:

1. Applications of Controllers in Electric Drives

2. Applications of the concepts of control systems in Robotics

3. Aircraft Control Systems applications

URL: 

1. http://140.78.137.200/ifac50/Project_E/content1.htm
2. http://www.springer.com/birkhauser/engineering/book/978-0-8176-4203-7 
ELECTIVE II

	L
	T
	P
	C

	3
	0
	0
	3


UEEEB38 POWER SYSTEM DYNAMICS

AIM

To model and analyze the dynamics of power system for small-signal and large signal disturbances and o design the systems for enhancing stability.

OBJECTIVES

· To study detailed modeling of synchronous machine and its excitation and speed-governing controllers.

· To study transient stability simulation of multi machine power system.

· To study small signal stability analysis of a single-machine infinite bus system with excitation system and power system stabilizer.

UNIT I INTRODUCTION 





                                  
9

Concept and importance of stability in power system operation and design – Distinction between transient and dynamic stability – Complexity of stability problem in large system – Need for reduced models – Stability of interconnected systems.

UNIT II MACHINE MODELLING 




                 
9

Park’s transformation – Flux linkage equations – Current space model – Per unit conversion – Normalizing the equations – equivalent circuit – Flux linkage state space model – Sub transient and transient inductances and time constants – Simplified models (one axis and constant flux linkage) – Steady state equations and phasor diagrams.

UNIT III MACHINE CONTROLLERS 




          

9

Exciter and voltage regulators – Function of excitation systems – Types of excitation systems – Typical excitation system configuration – Block diagram and state space representation of IEEE type-1 excitation system – Saturation function – Stabilizing circuit – Function of speed governing systems – Block diagram and state space representation of IEEE mechanical hydraulic governor and electrical hydraulic governors for hydro turbines and steam turbines.

UNIT IV TRANSIENT STABILITY 


                    


9

State equation for multimachine simulation with one axis model – transient stability simulation of multimachine power system with one axis machine model including excitation system and speed governing system using R-K method of fourth order (Gill’s technique) – Power system stabilizer.

UNIT V SMALL SIGNAL STABILITY 



                     

9

System response to small disturbances – Linear model of the unregulated synchronous machine and its modes of oscillation – Regulated synchronous machine – Linearization of the load equation for the one machine problem – Simplified linear model – Effect of excitation on small-signal stability – Approximate system representation – Supplementary stabilizing signals – Dynamic performance measure, small signal performance measures.

TOTAL: 45 periods

TEXT BOOKS

1. 
K. R. Padiyar., Power System Dynamics: Stability & Control. John Wiley & Sons Canada, Limited
2. 
Ramanujam,R., “Power System Dynamics Analysis and Simulation”, Prentice Hall of India, 2009

3.
Kundur, P., “Power System Stability and Control”, McGraw Hill Inc., USA, 1994.

REFERENCES

1. 
Pai, M.A. and Sauer, W., ‘Power System Dynamics and Stability’, Pearson Education Asia, India, 2002.

2. 
Anderson, P.M. and Fouad, A.A., “Power System Control and Stability”, Galgotia Publications, 2003.

Beyond the syllabus:

1. IEEE exciter model

2. AVR control components

3. Practical IEEE bus system

4. Voltage stability in integrated power system.

URL

www.ebookee.com
www.torrentzdownloads.com
www.wileyinterscience.com
UEEEB39 INTRODUCTION TO AUTOMATION

	L
	T
	P
	C

	3
	0
	0
	3


AIM

To provide adequate knowledge about the various ways of using computers for control
OBJECTIVES

· To give an introductory knowledge about PLC and the programming languages. 

· To give adequate knowledge about of application of PLC.

· To give basic knowledge in the architecture and local control unit of distributed control system. 

· To give adequate information in the interfaces used in DCS. 

UNIT – I PROGRAMMABLE LOGIC CONTROLLER  

  

9

Evolution of PLC’s – Components of PLC – Advantages over relay logic - PLC programming languages 

UNIT – II PROGRAMING IN PLC






9
Ladder diagram – Programming timers and counters – Design of PLC.

UNIT – III APPLICATIONS OF PLC  






9 

Instructions in PLC – Program control instructions, math instructions, sequencer instructions – Use of PC as PLC – Application of PLC – Case study of bottle filling system

UNIT IV DISTRIBUTED CONTROL SYSTEMS (DCS)



9

Definition, architecture (centralized, hybrid generalized DCS) Local Control Unit (LCU) architecture, LCU languages, LCU – Process interfacing issues, communication facilities, configuration of DCS.

UNIT V INTERFACES IN DCS





           

 9

Operator interfaces - Low level and high level operator interfaces – Operator displays  - Engineering interfaces – Low level and high level engineering interfaces – General purpose computers in DCS.

TOTAL: 45 periods

TEXT BOOKS

1. Lukcas M.P, “Distributed Control Systems”, Van Nostrand Reinhold Co., New York, 1986.

2. 2. Petruzella, ‘Programmable Controllers’, McGraw Hill, 1989.

3. 4. Singh, ‘Computer Aided Process Control’, Prentice Hall of India, 2004.

REFERENCE BOOK

1. VijayaBaskar, “Distributed Control Systems”,TMH, 2008.

2. 3. T.Hughes, ‘Programmable Logic Controllers, ISA press.

UEEEB40 MODERN PROTECTIVE RELAYS

	L
	T
	P
	C

	3
	0
	0
	3


 AIM

To expose   the students to the various faults in power system and learn the various methods of protection scheme

OBJECTIVE

· To understand the current interruption in Power System and study the various switchgears
UNIT I INTRODUCTION






                      
9

Philosophy of power system protection and its requirements – conventional Vs static relays – generalized characteristics and operational equations of relays - steady state and transient performance of signal deriving elements.

UNIT II FUCTION OF STATIC RELAYS



                 
9

Static relay circuits using analog and digital Ics for over current, differential and directional relays, signal mixing techniques and measuring techniques CTs and PTs in relaying schemes – saturation effects .

UNIT III COMPARISION OF STATIC RELAYS ,  STEADY STATE AND  TRASIENT BEHAVIOR         
                       





9

Static relay circuits for generator loss of field, under frequency, distance, impedance, reactance, mho and reverse power relays, stabilizing resistors Static relay circuits for carrier current protection – steady state and transient behavior of static relays – testing and maintenance of relays – tripping circuits using thyristors

UNIT IV MICROPROCESSOR BASED RELAYS




9

Microprocessor based relays- Introduction- Over current relay-impedance relay-directional relay- Reactance relay-Generalized Mathematical Expression for distance Relay-Measurement of R&X, MHO and offset- MHO relays.

UNIT V ALGORITHMS
               



                 

9

Digital Relay Algorithm- Differential equation techniques – DFT-Walsh Hadamard Transform techniques- Rationalized HAAR technique- Removal of the DC Offset- Microprocessor Implementation of Digital Distance relaying Algorithms

TOTAL: 45 periods

TEXT BOOKS

1. 
Van C Warringlon, “Protective Relays – Their Theory and Practice”, vol. II, Champman & Hall Ltd., London, 1969 & I.

2. 
T.S.Madhava Rao, “Power System Protection – Static Relays”, Tata McGraw Hill, New Delhi, 1984.

3. 
Badri Ram, Vishwakarma, ‘Power System Protection and Switchgear’, Tata McGraw hill, 2001

REFERENCE BOOKS:

1. Ram B., ”Fundamentals of Microprocessors and Microcomputers ”, Dhanpat Rai & Sons, New Delhi, 1992.

2. C. Russell Mason, The Art and Science of Protective Relaying, 1956, John Wiley & Sons,Inc. New York, NY, ISBN 0 471 57552 6.
Beyond The Syllabus: 

System-Grounding Principles, Ungrounded Systems

Transient Overvoltage’s, Grounded-Detection Methods for Ungrounded Systems, Three-Voltage Transformers, Single-Voltage Transformers, High-Impedance-Grounding Systems, Resonant Grounding, High-Resistance Grounding

Example: Typical High-Resistance Neutral Grounding
URL 
 http://prorelay.tamu.edu
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	3


UEEEB41 NON LINEAR SYSTEM AND ADAPTIVE CONTROL

AIM

To study the basic concepts of non linear analysis and adaptive control

OBJECTIVE

To gain knowledge in analysis of non-linear system and digital control of linear system

UNIT I INTRODUCTION 








9

Introduction to adaptive control – Effects of process variations – Adaptive control schemes – Adaptive control problem – Non-parametric identification – Step response method – Impulse response method – Frequency response method

UNIT II PARAMETRIC IDENTIFICATION 





9

Linear in parameter models – ARX – ARMAX – ARIMAX – Least square estimation – Recursive least square estimation – Extended least square estimation – Maximum likelihood estimation – Introduction to non-linear systems identification – Pseudo random binary sequence

UNIT III SELF-TUNING REGULATOR 






9

Deterministic in-direct self-tuning regulators – Deterministic direct self-tuning regulators – Introduction to stochastic self-tuning regulators – Stochastic indirect self-tuning regulator

UNIT IV MODEL REFERENCE ADAPTIVE CONTROLLER 


9

The MIT rule – Lyapunov theory – Design of model reference adaptive controller using MIT rule and Lyapunov theory – Relation between model reference adaptive controller and self-tuning regulator

UNIT V TUNING OF CONTROLLERS AND CASE STUDIES 


9

Design of gain scheduling controller – Auto-tuning of PID regulator – Stability analysis of adaptive controllers – Application of adaptive control in chemical reactor, distillation column and variable area tank system

TOTAL: 45 periods
TEXT BOOK

1. Karl J. Astrom and Bjorn Wittenmark, “Adaptive Control”, 2nd Edition, Pearson Education, 2003.

2. Adaptive Control Systems by Gang Feng, Rogelio Lozano,1999.

3. Adaptive Control Systems: Techniques and Applications by V V Chalam, Chalam, 1987. 

REFERENCES

1. Hsia, T.C.H.A., “System Identification”, Lexington Books, 1974.

2. Stephanopoulis, G., “Chemical Process Control”, Prentice Hall of India, 1990.

UEEEB42 EMBEDDED SYSTEM DESIGN

	L
	T
	P
	C

	3
	0
	0
	3


AIM

To introduce students to the embedded systems, its hardware and software.
OBJECTIVES

· To introduce devices and buses used for embedded networking.

· To explain programming concepts and embedded programming in C and C++.

· To explain real time operating systems, inter-task communication and an exemplary case of MUCOS – IIRTOS.

UNIT I INTRODUCTION TO EMBEDDED SYSTEM



  
9

Introduction to functional building blocks of embedded systems – Register, memory devices, ports, timer, interrupt controllers using circuit block diagram representation for each categories.

UNIT II PROCESSOR AND MEMORY ORGANIZATION


  
9

Structural units in a processor; selection of processor & memory devices; shared memory; DMA; interfacing processor, memory and I/O units; memory management – Cache mapping techniques, dynamic allocation - Fragmentation.

UNIT III DEVICES & BUSES FOR NETWORK

  

  
9

I/O devices; timer & counting devices; serial communication using I2C, CAN, USB buses; parallel communication using ISA, PCI, PCI/X buses, arm bus; interfacing with devices/ports, device drivers in a system – Serial port & parallel port.

UNIT IV I/O PROGRAMMING SCHEDULE MECHANISM
            
  
9

Intel I/O instruction – Transfer rate, latency; interrupt driven I/O - Non-maskable interrupts; software interrupts, writing interrupt service routine in C & assembly languages; preventing interrupt overrun; disability interrupts.  Multi threaded programming – Context switching, premature & non-premature multitasking, semaphores. Scheduling – Thread states, pending threads, context switching, round robin scheduling, and priority based scheduling, assigning priorities, deadlock, and watch dog timers. 

UNIT V REAL TIME OPERATING SYSTEM (RTOS)
         


  
9

Introduction to basic concepts of RTOS, Basics of real time & embedded system operating systems, RTOS – Interrupt handling, task scheduling; embedded system design issues in system development process – Action plan, use of target system, emulator, use of software tools.

TOTAL: 45 periods

TEXT BOOKS

1. 
Rajkamal, ‘Embedded System – Architecture, Programming, Design’, Tata McGraw Hill,2003.

2. 
Daniel W. Lewis ‘Fundamentals of Embedded Software’, Prentice Hall of India, 2004.

REFERENCE BOOKS

1. 
David E. Simon, ‘An Embedded Software Primer’, Pearson Education, 2004.

2. 
Frank Vahid, ‘Embedded System Design – A Unified hardware & Software Introduction’, John Wiley, 2002.

3. 
Sriram V. Iyer, Pankaj Gupte, ‘Embedded Real Time Systems Programming’, Tata McGraw Hill, 2004.

4. 
Steve Heath, ‘Embedded System Design’, II edition, Elsevier, 2003

ELECTIVE III
	L
	T
	P
	C

	3
	0
	0
	3


UEEEB43 ADVANCES IN POWER SYSTEM

AIM
To model steady-state operation of large-scale power systems and to solve the power flow problems and to analyze the stability
OBJECTIVES

To understand the advancement of power system in various aspects such as synchronous oscillations and other advancements

UNIT I - HARMONICS & SUB HORMONICS OSCILLATION


9

Understanding sub harmonics- sub harmonics in Ferro resonant circuit- sub harmonic protection- harmonic distortion & oscillation – non linear oscillations.

UNIT II – STABILITY OF MULTIMACHINE SYSTEM



9
Transient stabilization of multi machine power system with nontrivial transfer conductance- on-line transient stability analysis- excitation control for multi machine power system

UNIT III – POWER QUALITY







9

Power quality issues- standards- power quality monitoring devices- power quality conditioners for smart grid- CBEMA curves

UNIT IV – GRID BASED POWER SYSTEM





9

DC micro grid based distribution power generation system – Grid – tied power system- smart grid based solutions applied to power distribution system.

UNIT V – POWER SYSTEM NETWORKING                           
 


9

Power system network reduction techniques- synchronization and kron reduction in power networks- protection control- EMS- SCADA, RTU, PLC

TOTAL: 45 periods

TEXTBOOKS

1. Power System Network Reduction Techniques – Dr.C.Radha Krishnan.

2. Power quality- C.sankaran.

3. Power system stability- Kundur.

REFERENCES

1. Power system engineering – Rajput.

2. Understanding the principles of power system harmonics- Arillaga, CRC publications.

Beyond the syllabus:

1. Power system deregulation 

2. Smart metering

3. Phasor measurement unit

4. Transient stability analysis in compensators.

URL
www.ebookee.com
www.torrentzdownloads.com
www.wileyinterscience.com
UECSB79 NETWORKING TECHNOLOGY
	L
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	3


AIM 

To study the basic concepts of inter networking technologies

OBJECTIVE

To present the concepts of Networking, Internetworking, IP protocol, TCP protocol and Internet applications
UNIT INTRODUCTION








9

Introduction to networks – Network topology – Types of networks – Network architecture – Layering – Design issues – Client / Server model – Protocols – Bridges – Routers – Repeaters – Switches

UNIT II BASICS OF INTERNETWORKING





9

Introduction to internetworking – Internetworking concepts and architectural model – Internet addressing – Domain Name System (DNS) – Address Resolution Protocol (ARP) – Reverse Address Resolution Protocol (RARP).

UNIT III INTERNET PROTOCOL AND ITS ROUTING



9

Introduction to IP protocol – Virtual networks – Concept of unreliable delivery – Connectionless delivery system – Purpose on internet protocol – Internet data gram – Data gram options – Introduction to routing – IP data gram – Direct and indirect delivery – Table driven IP routing – Next hop routing.

UNIT IV TRANSMISSION CONTROL PROTOCOL




9

Introduction to TCP – Properties of reliable delivery service – TCP protocol – TCP segment format – TCP connection – TCP state machine – Silly window syndrome

UNIT V INTERNETWOKING APPLICATIONS




9

Simple Mail Transfer Protocol (SMTP) – Post Office Protocol (POP) – File Transfer Protocol (FTP) – Telnet – Simple Network Management Protocol (SNMP) – Internet security and firewall design.

TOTAL: 45 periods
TEXT BOOKS

1. Douglas E. Comer, “Internetworking with TCP/IP, Vol. 1”, 3rd Edition, Prentice Hall, 2001

2. Andrew S. Tananbaum, “Computer Networks”, 4th Edition, Prentice Hall of India / Pearson Education, 2003

REFERENCES

1. Bechrouz A. Forouzan, “TCP/IP Protocol Suite”, 2nd Edition, Tata McGraw Hill, 2000

2. William Stallings, “Data and Computer Communications”, 7th Edition, Prentice Hall of India / Pearson Education, 2003

BEYOND THE SYLABUS

High speed internet

Broadband networking

UEEEB44 POWER SYSTEM RESTRUCTURING AND DEREGULATION

	L
	T
	P
	C

	3
	0
	0
	3


AIM:


To study the deregulation and restructuring of power

OBJECTIVE

· To   become familiar with the restructuring and deregulation of the power utility industry, technological and regulatory changes that provide comprehensive coverage of the technological advances, which have helped redesign the ways in which utility companies manage their business.
UNIT I INTRODUCTION   TO DEREGULATION AND TYPES OF ISO  
        
9

Deregulation of Electric utilities: Introduction-Unbundling-Wheeling-Traditional Central utility model-Reform motivations-Separation of Ownership and operation- competition and direct access in the Electricity market –ISO-components of ISO-types of ISO-role of ISO-Electric utility market in different countries.
UNIT II TRANSMISSION PLANNING AND POWER   TRADING
                       
9

Transmission expansion in the New Environment – Introduction – role of transmission planning – vertically integrated utility – three models of electricity market – Profit transmission planning – pool – bilateral trades – multilateral trades 
UNIT III SPOT   PRICING







            9

Transmission pricing in open access system – Introduction – rolled in pricing methods – marginal pricing method – embedded cost recovery – pricing models in different countries.
UNIT IV ATC   &  CONGESTION MANAGEMENT
                  
               
9

Total transfer capability – CBM and TRM – Available transfer capability (ATC) – methods to compute ATC – concept of congestion management – inter and inter zone congestion – congestion pricing management – Transmission congestion contracts – Ancillary services. 
UNIT V FEATURES OF INDIAN ELECTRICITY ACT 2003
      
                       
9

Salient features of Indian Electricity Act 2003 – TSO – Availability based tariff – Electric  supply industry structure under deregulation in India – regulatory and policy development in Indian power Sector – Opportunities for IPPs and CPPs under electricity Act 2003.

TOTAL: 45 periods
TEXT BOOKS:

1. Wood and Wollenberg, “Power system operation control”, second edition, John Wiley sons, 1996.

2. Loi Lei Lai, “Power system Restructuring and Regulation”, John Wiley sons, 2001.

REFERENCES:

1. 
Michael Einhorn and Riaz Siddiqi, “electricity transmission pricing and technology”, Kluwer Academic publishers, 1996.

2. 
M.Ilic and F.Galiana and L.Fink, “Power systems restructuring: Engineering and  Economics”, Kluwer Academic publishers, 1998.

3. 
M.Shahidehpour and M.Alomoush, “Restructuring Electrical Power Systems”, Marcel Decker Inc., 2001.

UEBAB01 TOTAL QUALITY MANAGEMENT
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AIM


To understand the Total Quality Management concept and principles and the various tools available to achieve Total Quality Management.




OBJECTIVE


· To understand the statistical approach for quality control.

· To create an awareness about the ISO and QS certification process and its need for the industries.

UNIT I INTRODUCTION TO QUALITY MANAGEMENT 

          

9

Definitions – TOM framework, benefits, awareness and obstacles. Quality – vision, mission and policy statements.

Customer Focus – customer perception of quality, Translating needs into requirements, customer retention.Dimensions of product and service quality. Cost of quality.

UNIT II PRINCIPLES AND PHILOSOPHIES OF QUALITY MANAGEMENT        9 

Overview of the contributions of Deming, Juran Crosby, Masaaki Imai, Feigenbaum, Ishikawa, Taguchi, Shingeo and Walter Shewhart, Concepts of Quality circle, Japanese 5S principles and 8D methodology

UNIT III STATISTICAL PROCESS CONTROL AND PROCESS CAPABILITY      9   

Meaning and significance of statistical process control (SPC) – construction of control charts for variables and attributed. Process capability – meaning, significance and measurement – Six sigma concepts of process capability

Reliability concepts – definitions, reliability in series and parallel, product life characteristics curve.Total producti9ve maintenance (TMP) – relevance to TQM, Terotecchnology.Business process re-engineering (BPR) – principles, applications, reengineering process, benefits and limitations

UNIT IV TOOLS AND TECHNIQUES FOR QUALITY MANAGEMENT
          
9

Quality functions development (QFD) – Benefits, Voice of customer, information organization, House of quality (HOQ), building a HOQ, QFD process.

Failure mode effect analysis (FMEA) – requirements of reliability, failure rate, FMEA stages, design, process and documentation,  Taguchi techniques – introduction, loss function, parameter and tolerance design, signal to noise ratio.Seven old (statistical) tools. Seven new management tools, Bench marking and POKA YOKE

UNIT V QUALITY SYSTEMS ORGANIZING AND IMPLEMENTATION 

 9

Introduction to IS/ISO 9004:2000 – quality management systems – guidelines for performance improvements, Quality Audits

TQM culture, Leadership – quality council, employee involvement, motivation, empowerment, recognition and reward

Information technology – computers and quality functions, internet and electronic communications, Information quality issues

TOTAL: 45 periods

TEXT BOOKS

1. 
Dale H.Besterfield et al, Total Quality Management, Thrid edition, Perarson Education (First Indian Reprints 2004)

2. 
Shridhara Bhat K, Total Quality Management – Text and Cases, First Edition 2002, Himalaya Publishing House.

REFERENCE BOOKS

1.
William J.Kolarii, Creating quality, Mcgraw Hill, 1995

2.
Poornima M.Charantimath., Total quality management, Pearson Education, First Indian Reprint 2003.

3. 
Rose J.E. Total Quality Management, Kogan Page India Pvt Ltd, 1993.

4. 
Indian standard – quality management systems – Guidelines for performance                     improvement (Fifth Revision), Bureau of Indian standards, New Delhi.

UEMAB04 

OPERATIONS RESEARCH



	L
	T
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	C

	3
	0
	0
	3


Aim: 

To study the various concepts in operation research.

Objectives

· To develop the skills of the students in the areas of Linear Programming and Operation Networks.  

· To understand the operations research concepts like Linear Programming, Transportation and Assignment Models, Network Scheduling.

· To learn the Sequencing Problems and Game Theory have important applications in several Engineering branches. 

UNIT I Linear Programming





 

9

Formulation of LP problems – maximization and minimization problems - graphical method for solving LP models – Simplex Method – artificial variables technique – Charne’s Big M method – variants of the Simplex Method – degeneracy and cycling  

UNIT II Transportation and Assignment Problems




9

Transportation Problem –  mathematical formulation – methods for finding initial basic feasible solution – North-West Corner rule – Least cost or matrix minima method – Vogel’s approximation method – optimality test by MODI method – unbalanced transportation problem - Assignment Problem – mathematical formulation – Hungarian method – unbalanced assignment problem

UNIT III Network Scheduling  







9

Networks – introduction  – rules of network construction using Fulkerson’s rule – time analysis – Critical Path Method (CPM) – Programme Evaluation and Review Technique (PERT) – cost consideration in PERT and CPM – project cost and cost slope - time-cost optimization problem

UNIT IV Sequencing Problems







9

Sequencing problems – definition and assumptions – determination of optimal sequence for j jobs on 2 machines (Johnson’s method) – processing n jobs on 3 machines – processing n jobs on m machines – processing two jobs on n machines

UNIT V Game Theory 








9

Game theory – introduction – two person zero-sum games – Maximin-minimax principle – games with saddle points – games without saddle points, mixed strategies – matrix oddment method for 
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 games (arithmetic method) – dominance property – graphical method for 
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´

 or 
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´

 games.

TOTAL: 45+15=60 periods 
Text-Books:

1.  F.S. Hiller and G.J. Lieberman, “Introduction to Operations Research”, seventh edition, McGraw Hill, New York, 2001.
2. H. Taha, “Operations Research”, eighth edition, Pearson education, New Delhi, 2002.

Reference Books:

1.  P.K. Gupta and D.S. Hira, “Operations Research”, third edition,  S. Chand & Company, New Delhi, 2003.

2. S. Kalavathy, “Operations Research with C Programs”, third edition, Vikas Publishing House, New Delhi, 200.

URL

http://www.purplemath.com/modules/linprog.htm
http://nptel.iitm.ac.in/courses/111104027/
http://www.phpsimplex.com/en/simplex_method_example.htm
http://www.es.ele.tue.nl/education/5MC10/Solutions/knapsack.pdf
http://optlab-server.sce.carleton.ca/POAnimations2007/MinSpanTree.html
www.idc.iitb.ac.in/~chakku/dm/06_Pert%20cpm.ppt
cacareer.weebly.com/uploads/2/0/4/0/2040831/cpm__pert.pdf

www.youtube.com/watch?v=2aPlzhsEsIw
en.wikipedia.org/wiki/Queueing_theory

www.cs.utexas.edu/~browne/.../Papers/SimpleQueuingModelspdf.pdf
web.pdx.edu/~stipakb/.../QueuingModelSingleServerFormulas.html

www.slideshare.net/amitcyrus/queuing-theory
Beyond the Syllabus

Computational Problems-Dual Simplex Method-Integer Programming-Transportation with transshipment-Mixed integer LPP-Branch and Bound of Integer LPP-Non-Linear PP-Optimum Scheduling by critical path Method- Maximal flow Problem-Minimum Spanning tree problems-Non- Markovian Queues-Networks of queues.

UEEEB45 VIRTUAL INSTRUMENTATION
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	0
	3


AIM

To study the concept of virtual instrumentation using software language

OBJECTIVE

· To study the principles and techniques of windows programming using MFC, procedures, resources, controls and database programming through the visual languages, Visual C++ and Visual Basic.

UNIT I REVIEW OF DIGITAL INSTRUMENTATION



9

Representation of analog signals in the digital domain – Review of quantization in amplitude and time – Sample and hold –Sampling theorem – ADC and DAC

UNIT II FUNDAMENTALS OF VIRTUAL INSTRUMENTATION 


9

Concept of virtual instrumentation – PC based data acquisition – Typical on board DAQ card – Resolution and sampling frequency – Multiplexing of analog inputs – Single-ended and differential inputs – Different strategies for sampling of multi-channel analog inputs – Concept of universal DAQ card – Use of timer-counter and analog outputs on the universal DAQ card

UNIT III CLUSTER OF INSTRUMENTS IN VI SYSTEM



9

Interfacing of external instruments to a PC – RS232 – RS 422 – RS 485 – USB standards – IEEE 488 standard – ISO-OSI model for serial bus – Introduction to bus protocols of MOD bus and CAN bus

UNIT IV GRAPHICAL PROGRAMMING ENVIRONMENT IN VI


9

Concepts of graphical programming – Lab-view software – Concept of VIs and sub VI – Display types – Digital – Analog – Chart – Oscilloscopic types – Loops – Case and sequence structures – Types of data – Arrays – Formulae nodes – Local and global variables – String and file I/O

UNIT V ANALYSIS TOOLS AND SIMPLE APPLICATIONS IN VI


9

Fourier transform – Power spectrum – Correlation – Windowing and filtering tools – Simple temperature indicator – ON/OFF controller – PID controller – CRO emulation – Simulation of a simple second order system – Generation of HTML page

       TOTAL: 45 periods

TEXT BOOKS

1. Gupta, S. and Gupta, J.P., “PC Interfacing for Data Acquisition and Process Control”,

Instrument society of America, 1994.

2. Peter W. Gofton, “Understanding Serial Communications”, Sybex International, 1994.

3. Robert H. Bishop, “Learning with Lab-view”, Prentice Hall of India, 2003.

REFERENCES

1. Kevin James, “PC Interfacing and Data Acquisition: Techniques for Measurement,

Instrumentation and Control”, Newnes, 2000.

2.Gary W. Johnson, Richard Jennings, “Lab-view Graphical Programming”, McGraw-Hill Professional Publishing, 2001.

3.Virtual Instrumentation Using Labview, JOVITHA JEROME, PHI Learning, 2010
	L 
	T
	P
	C

	3
	0 
	0
	3


Course Code: UEEEB46
Course Name: LED LIGHTING TECHNOLOGY
 COURSE EDUCATIONAL OBJECTIVES:

a. Course Educational Objectives : 

· State the need for Illumination. 

· Define good Illumination. 

· State what comprises an electric utility? 

· List standard voltage levels. 

· Power electronics as applied to LED technology

· Define the aspects of design of lighting systems 

· Maintain the lighting systems

· Fault rectification of lighting systems 

 COURSE OUTCOME:

On successful completion of this course students will be able to:

· Explain the fundamental elements, laws and quantities of illumination and optical design

· Explain about LED lighting, types of lightings

· Identify the constructional features, parts and working of illumination systems

· Discuss and design the types and working of power electronic circuits used in LED technology

· Develop the Lighting control strategies, building lighting control systems and applications
· Design and fabricate PCB for LED lighting system, repair, maintenance of LED systems

PRE-REQUISITE: 

· Power Electronics

COURSE CONTENT:
UNIT I: LIGHT AND ILLUMINATION





              9

Basics about Light: Electromagnetic Spectrum, Visible Spectrum, Wavelength, Characterisations, Classification of Radiometry & Photometry - Natural & Artificial Light Sources - Characteristics about Light - Light and Vision - Evolution of Lighting Technologies - Merits and Demerits of the technologies - Instruments used for Measurement of Light Quantities.
UNIT II: LED TECHNOLOGY    




         
                          9

Physics of a LED - Electrical characteristics - Optical characteristics - Data Sheet interpretation - Types of LED’s - Experimental Procedures for determination of the Characteristics - White LED Parameters - Solid State Luminaire - Solid State Luminaire Standards - Performance Measurements. 
UNIT III:  POWER ELECTRONICS FOR LED LIGHTING


                9    

LED Driver Requirements and Regional Standards – Topology Overview - Linear, Buck, Boost, Buck-Boost, Sepic & Fly-back) - Driving options - Discrete based drivers, Linear drivers, Switching drivers - AC-DC Drivers, Importance of Power Factor Correction (PFC), Single Stage vs 2-Stage Design, TRIAC Dimmable AC-DC Drivers - PWM IC

UNIT IV: LIGHT POWER & CONTROL




                9

Lighting control strategies, techniques & equipment, sensors and timers, switches versus dimming control algorithm, harmonics, EI from lighting equipment – its measurement & suppression techniques. Impact of lighting control, protocols for lighting control; Lighting control by computer, simple multi-channel & large multi-channel control, stage & entertainment lighting control, architectural & building lighting control systems; Centralised vs. distributed system; Status monitoring, fault monitoring, electrical load monitoring, lamp life monitoring system, applications.

UNIT V: LED MANUFACTURING TECHNOLOGY


  
               9

Design Fundamentals of LED Lamps - Testing Of LED Lamps – SMD PCB Assembly technology – Screen printing, Pick & place Machines programming & practice, Reflow soldering, Hand Soldering, SMD REWORK & Repair, Dispensing, Coating, protection Optional
ADVANCED: LED Packaging process- Diebonding, Wire bonding, Encapsulation etc.

TEXT BOOK :

1. Optoelectronic Devices and Circuits, Theory and Applications, Amar K.Ganguly, Narosa Publishing House

2. Power Electronics, Dr.P.S.Bimbhra, Khanna Publishers.

REFERENCE:

1. LIGHT-EMITTING DIODES E. FRED SCHUBERT , Cambridge University Press The Edinburgh Building, Cambridge, New York, Melbourne, Madrid, Cape Town, Singapore.

2. Light Design, Anil Valia, Published by Mili Jain
ONLINE RESOURCE:

http://www.slideshare.net/kpalon/ac-powereddrivertopologies?related=2
http://www.slideshare.net/OSRAMLEDlight/driving-leds-acdc-power-supplies
http://www.slideshare.net/OSRAMLEDlight/driving-leds-switch-mode-drivers?related=1
ELECTIVE IV

UEEEB47 POWER QUALITY
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AIM

To study the various issues affecting Power Quality, their production, monitoring and suppression.

OBJECTIVES

i.      To study the production of voltages sags, over voltages and harmonics and methods of control.

ii.     To study various methods of power quality monitoring.

UNIT I INTRODUCTION TO POWER QUALITY 




9

Terms and definitions – Overloading – Under voltage – Sustained interruption-Sags and Swells – Waveform distortion – Total Harmonic Distortion (THD) – Computer Business Equipment Manufacturers Associations (CBEMA) curve

UNIT II VOLTAGE SAGS AND INTERRUPTIONS 




9

Sources of sags and interruptions – Estimating voltage sag performance – Motor starting sags – Estimating the sag severity – Mitigation of voltage sags – Active series compensators – Static transfer switches and fast transfer switches

UNIT III OVERVOLTAGES 







9

Sources of over voltages – Capacitor switching – Lightning – Ferro resonance – Mitigation of voltage swells – Surge arresters – Low pass filters – Power conditioners – Lightning protection – Shielding – Line arresters – Protection of transformers and cables – Computer analysis tools for transients – PSCAD and EMTP

UNIT IV HARMONICS 








9

Harmonic distortion – Voltage and current distortion – Harmonic indices – Harmonic  sources from commercial and industrial loads – Locating harmonic sources – Power system response characteristics – Resonance – Harmonic distortion evaluation – Devices for controlling harmonic distortion – Passive filters – Active filters – IEEE and IEC standards

UNIT V POWER QUALITY MONITORING 





9

Monitoring considerations – Power line disturbance analyzer – Power quality measurement equipment – Harmonic / spectrum analyzer – Flicker meters – Disturbance analyzer – Applications of expert system for power quality monitoring

TOTAL: 45 periods
TEXT BOOK

1. Math H.J.Bollen, Understanding Power Quality Problems-Voltage sag & 

Interruptions, IEEE Press,2000

2. Roger C. Dugan, Mark F. McGranagham, Surya Santoso and H.Wayne Beaty, “Electrical Power Systems Quality”, McGraw Hill, 2003.

REFERENCE books

       1 PSCAD User Manual.

       2.Power Quality in Electrical Systems    - Alexander Kusko ,McGraw-Hill

Beyond the syllabus

1. Harmonic assessment using FPEM IN V-V and I-I planes

2. Harmonic assessment using FPEM in Clarke and park planes

3. Harmonic assessment by area based techniques in V-V and I-I planes

4. Harmonic assessment  by area based techniques in Clarke and park planes

URL

1. Electric Power Quality by Surajit Chattopadhyay 

(http://www.springer.com/engineering/energy+technology/book/978-94-007-0634-7)

2. Power Quality by C. Sankaran
(www.fer.unizg.hr/_download/repository/Power_Quality.pdf)
3. Power Quality in Electrical Systems by Alexander Kusko, Marc T. Thompson (http://www.lybrary.com/power-quality-in-electrical-systems-p-56147.html)

UEECB24 VLSI DESIGN
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AIM

To introduce the technology, design concepts and testing of Very Large Scale Integrated Circuits.

Objectives

· To learn the basic CMOS circuits.

· To learn the CMOS process technology.

· To learn techniques of chip design using programmable devices.

· To learn the concepts of designing VLSI subsystems.

· To learn the concepts of modeling a digital system using Hardware Description Language.

UNIT I  CMOS Technology








9

An OverView of silicon semiconductor technology , Basic CMOS technology: n Well , P Well , Twin Tub and SOI process. Circuit Elements : Resistors , Capacitors , EAROM. Latch Up and Prevention. Layout Design rules, Stick Diagram ,Physical Design : Basic Concepts, CAD tools.

Physical Design of logic gates : inverter ,NAND,NOR , Design hierarchies.

UNIT II CMOS Chip Design 







9

Logic Design with CMOS: MOSFETS as switches, Basic logic gates in CMOS and Complex logic gates. Transmission gates: Muxes and latches.CMOS chip design options: full custom ASIC’S, semi custom ASIC and programmable ASIC .Programmble logic structures: 22V10, programming PAL’s, Programmable interconnect Reprogrammable GA .Introduction ASIC Design flow.

UNIT III CMOS Testing 








9

Need for testing, Functionality tests, manufacturing tests, manufacturing test principle-

 Fault model types, fault coverage, ATPG. System level testing- Boundary scan test, built in self test, DFT schemes and IDDQ testing. 

UNIT IV CIRCUIT CHARACTERIZATION AND PERFORMANCE ESTIMATION 9    

Introduction, Resistance estimation, Capacitance estimation- MOS-capacitor characteristics, theory of switching characteristics model, power dissipation.

UNIT V Specification Using Verilog HDL 





9

Language features, Basic language elements- identifiers, Data object, Data types, operators.  Overview on behavioral modeling- entity declaration, architecture body, process statement, type of statements. Subprogram and overloading.

Types of Verilog  description – structural gate level RTL, data flow RTL  and structural and behavioral RTL descriptions 

Basic example programs-Gates, adder, subtractor, mux, demux, encoder, decoder, simple microprocessor.

BEYOND THE SYLLABUS

1. Layout generation, parasitic extraction of  Basic gates.

TOTAL : 45+15(Tutorial) =  60 periods

TEXT BOOKS

1. Weste & EShraghian : Priciples of CMOS VLSI Design ( 2 / e ) Addison Wesley , 1993 for Unit I  to  Unit I II.

2.Samir Palnitkar , Verilog HDL – Guide to digital design and synthesis , III edition , Pearson Eduaction , 2003 for Unit V.

3. A VHDL Primer- 3rd edition- jayaram bhaskar

REFERENCE BOOKS
1. M.J.S.Smith : Application Specific Integrated circuits , Pearson Eduaction, 1997.

2.John M Yarbrough “ Digital Logic applications and design “ Thomas Learning , 2001 .

3. Neil, “ CMOS VLSI DESIGN’, PHI,2008.

URL

1. http://www.mediafire.com/?jy5z5edxonk
2. http://www3.hmc.edu/~harris/cmosvlsi/4e/index.html

UEITB17 NEURAL NETWORK AND FUZZY LOGIC CONTROL
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	3


AIM

To introduce the ideas of fuzzy sets, fuzzy logic and use of heuristics based on human experience
OBJECTIVES

· To become familiar with neural networks that can learn from available examples and generalize to form appropriate rules for inferencing systems

· To provide the mathematical background for carrying out the optimization associated with neural network learning

· To familiarize with genetic algorithms and other random search procedures useful while seeking global optimum in self-learning situations

UNIT I INTRODUCTION   TO NEURAL NETWORKS



9
Artificial Neural networks –biological neural networks – Typical architecture – Training common Activation functions. McCulloh Pitts neuron: Architecture, algorithm and applications – Back propagation neural net – standard architecture – Algorithm – derivation of learning rules – number of hidden layers – Hopfield net architecture algorithm and applications Adaptive Resonance Theory: Architecture and operation. 

UNIT II NEURAL NETWORKS FOR CONTROL




9
Feedback networks – Discrete time hop field networks – Transient response of continuous time networks – Applications of artificial neural network - Process identification – Neuro controller for inverted pendulum.

UNIT  III INTRODUCTION TO FUZZY LOGIC




9

Fuzzy sets – properties of fuzzy sets – operations on fuzzy sets. Fuzzy relations linguistic variables – linguistic approximation. Fuzzy statements:Assignments, Conditional and unconditional statements fuzzy rule base – fuzzy algorithm. 

UNIT IV FUZZY LOGIC   BASIC CONTROL SYSTEM



9

Fuzzy logic controller – Fuzzification, Membership functions. Triangular, Trapezoidal, Grassian – Membership value assignments using neural networks, intention, inference – knowledge base – Inference Mechanism –Defuzzification case study: Fuzzy logic controller for a temperature process – inverted pendulum control problem. 

UNIT – V APPLICATION OF FLC  






9

Fuzzy logic control – Inverted pendulum – Image processing – Home heating system – Blood pressure during anesthesia – Introduction to neuro fuzzy controller.

TOTAL: 45 periods

TEXT BOOKS

1. 
Timothy. J. Ross, “Fuzzy logic with Engineering Application”, McGraw Hill,  New york,1996. 

2. 
S Laurence fausett, “Fundamentals of neural networks”, Prentice Hall, New Jersey 1994. 

3. 
James. A. Freeman David. M.S. Kapura, “Neural networks Algorithms,  Applications and Programming Techniques”. 

REFERENCE BOOKS

1. 
Klir G. J. and fogler T.A, “ Fuzzy sets, Uncertainty and Information”, Prentice  Hall of India, New Delhi, 1994. 

2. 
Jacek. M. Zurada “Introduction to Artificial Neural Systems”, Jaico Publishing  House, 1999. 

UEEEB48  ELECTRICAL SAFETY AND QUALITY MANAGEMENT

	L
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AIM

To study the basic concepts of electrical safety and regulations

OBJECTIVE

To study the electrical safety rules, regulations   and quality management by the power factor improvement.

UNIT I: INDIAN   ELECTRICITY   RULES AND ACTS AND THEIR SIGNIFICANCE









9

Objective and scope – ground clearances and section clearances – standards on electrical safety - safe limits of current, voltage – earthing of system neutral – Rules regarding first aid and fire fighting facility.

UNIT II: ELECTRICAL SAFETY IN RESIDENTIAL, COMMERCIAL AND AGRICULTURAL INSTALLATIONS






9

Wiring and fitting – Domestic appliances – water tap giving shock – shock from wet wall – fan firing shock – multi-storied building – Temporary installations – Agricultural pump installation – Do’s and Don’ts for safety in the use of domestic electrical appliances.

UNIT III: SAFETY DURING INSTALLATION, TESTING AND COMMISSIONING, OPERATION AND MAINTENANCE






9

Preliminary preparations – safe sequence – risk of plant and equipment – safety documentation – field quality and safety - personal protective equipment – safety clearance notice – safety precautions – safeguards for operators – safety

UNIT IV: ELECTRICAL SAFETY IN HAZARDOUS AREAS
 


9

Hazardous zones – class 0,1 and 2 – spark, flashovers and corona discharge and functional requirements – Specifications of electrical plants, equipments for hazardous locations – Classification of equipment enclosure for various hazardous gases and vapours – classification of equipment/enclosure for hazardous locations.

UNIT V: ELECTRICAL   SAFETY IN   DISTRIBUTION   SYSTEM
 

9

Total quality control and management – Importance of high load factor – Disadvantages of low power factor – Causes of low P.F. – power factor improvement – equipments – Importance of P.F. improvement.

TOTAL: 45 periods

TEXT BOOKS

1. 
Rao, S. and Saluja, H.L., “Electrical Safety, Fire Safety Engineering and Safety Management”, Khanna Publishers, 1988.

2. 
Pradeep Chaturvedi, “Energy Management Policy, Planning and Utilization”, Concept Publishing Company, 1997.

REFERENCES

1. Nagrath, I.J. and Kothari, D.P., “Power System Engineering”, Tata McGraw Hill, 1998.

2. Gupta, B.R., “Power System Analysis and Design”, S.Chand and Sons, 2003.

3. Wadhwa, C.L., “Electric Power Systems”, New Age International, 2004

UEMEB52 FINITE ELEMENT ANALYSIS
	L
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AIM

To study the basic concept of discrete and continuous element analysis

OBJECTIVE

· To introduce the concept of numerical analysis of structural components 
UNIT I INTRODUCTION




    
                                   
9

Review of basic analysis – Stiffness and Flexibility matrix for simple cases – Governing equation and convergence criteria of finite element method.

UNIT II DISCRETE ELEMENTS



  
       
                        9

Bar, Frame, beam elements – Application to static, dynamic and stability analysis.

UNIT III CONTINUUM ELEMENTS  


 
       
                 
9

Various types of 2-D-elements Application to plane stress, plane strain and axisymmetric problems 

UNIT IV ISOPARAMETRIC ELEMENTS



                       
9

Applications to two and three-dimensional problems 

UNIT V FIELD PROBLEM

       




           
9

Applications to other field problems like heat transfer and fluid flow.  

TOTAL: 45 periods

TEXT BOOK

1. Tirupathi.R. Chandrapatha and Ashok D. Belegundu, “Introduction to Finite Elements in Engineering”, Prentice Hall India, Third Edition, 2003.

2. Introuciton to finite elements in engineering  tirupathi, R., chandrupatel ashok.D

3. An introduction to finite  Element Method J.N. Reddy

4. Finite element analysis-Theory and programming C.S. Krishnamurthy,

5. The finite Element Method in Engineering S.S.Rao.

REFERENCE BOOKS

1. Reddy J.N. “An Introduction to Finite Element Method”, McGraw-Hill, 2000.

2. Krishnamurthy, C.S., “Finite Element Analysis”, Tata McGraw-Hill, 2000.

3. Bathe, K.J. and Wilson, E.L., “Numerical Methods in Finite Elements Analysis”, Prentice Hall of India, 1985.

UEBAB02 PRINCIPLE OF MANAGEMENT



	L
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AIM:

To understand the concepts of management in organisational perspective.

OBJECTIVE

· To expose students to the theories of management, organizational theory, and the practice of management in contemporary organizations.

· To  understand the managerial functions like planning, organizing, staffing, leading and controlling

· To develop framework for analyzing and understanding management

· To identify and evaluate ethical consequences of managerial decisions.

UNIT - I INTRODUCTION TO MANAGEMENT




9
Definition of Management - Science or Art - Management and Administration - Development of Management Thought - Contribution of Taylor and Fayol - Functions of Management - Types of Business Organization.

UNIT - II PLANNING








9
Nature & Purpose - Steps involved in Planning - Objectives - Setting Objectives - Process of Managing by Objectives - Strategies, Policies & Planning Premises- Forecasting - Decision-making.

UNIT - III ORGANIZING 








9
Nature and Purpose - Formal and informal organization - Organization Chart - Structure and Process - Departmentation by difference strategies - Line and Staff authority - Benefits and Limitations - De-Centralization and Delegation of Authority - Staffing - Selection Process - Techniques - HRD - Managerial Effectiveness.

UNIT - IV DIRECTING








9
Scope - Human Factors - Creativity and Innovation - Harmonizing Objectives - Leadership - Types of Leadership Motivation - Hierarchy of needs - Motivation theories - Motivational Techniques - Job Enrichment - Communication - Process of Communication - Barriers and Breakdown - Effective Communication - Electronic media in Communication.

UNIT - V  CONTROLLING







9
System and process of Controlling - Requirements for effective control - The Budget as Control Technique - Information Technology in Controlling - Use of computers in handling the information - Productivity - Problems and Management - Control of Overall Performance - Direct and Preventive Control - Reporting - The Global Environment - Globalization and Liberalization - International Management and Global theory of Management.

TOTAL: 45 periods

Topics Beyond the syllabus:

1. 
Overall functions of an Organization.

2. 
Study about an MNC.

3. 
Study on recent  budget issued in Government. 

TEXT BOOKS

1. 
Harold Koontz & Heinz Weihrich “Essentials of Management”, Tata Mcgraw Hill, 

2. 
Joseph L Massie “Essentials of Management”, Prentice Hall of India, (Pearson) Fourth Edition, 

REFERENCE BOOKS

1.
Tripathy PC And Reddy PN, “ Principles of Management”, Tata Mcgraw 
Hill,1999.

2.
Decenzo David, Robbin Stephen A,”Personnel and Human Reasons Management”,      Prentice Hall of India, 1996.

3.
JAF Stomer, Freeman R. E and Daniel R Gilbert Management, Pearson 
Education, Sixth Edition, 2004.

4.
Fraidoon Mazda, “ Engineering Management”,Addison Wesley,-2000.

URL:

1. www.managementstudyguide.com
2. en.wikipedia.org/wiki/Management
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