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Credit Distribution

B.E/B.Tech. Degree Programmes - First semester 2014-15

S.No. Category Credits Institute Department
Requirement Core
1. Humanities and Social 15 15 0
Sciences
2. Basic Sciences 26 5-11 15
3. Engineering sciences 21 11-14 7
4. Programme Core 63 0 63
5. Programme Electives 21 0 21
6. Project 12 0 12
7. General Electives 6 6 0
Total Credits 164 37-46 118-127

o General electives are courses offered by different departments that do not have any
prerequisites and could be of interest to students of any branch

o All students have to undertake co-curricular and extra-curricular activities that include
activities related to NCC, NSS, Sports, Professional Societies, participation in identified

activities which promote the growth of Departments and the College
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BASIC SCIENCE COURSES

Engineering Mathematics-1 (Common)

Engineering Mathematics-2 (Programme Specific)
Engineering Mathematics-3 (Programme Specific)
Engineering Mathematics-4 (Programme Specific)
Engineering Mathematics-5 (Programme Specific)

(As per the Individual programme Requirement)
Physics

Physics Laboratory

Chemistry

Chemistry Laboratory

Department selected course (Programme Specific)
(As per the individual programme Requirement)

B.E/B.Tech. Degree Programmes - First semester 2014-15

20-26
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HUMANITIES AND SOCIAL SCIENCES COURSES 15

English Communication

Professional Communication (Theory cum practical)

Project Management
Accounting and Finance
Environment Science

ENGINEERING SCIENCE COURSES

Basics of Civil and Mechanical Engineering
Basics of Electrical & Electronics Engineering

Engineering Graphics
Engineering by Design

Problem Solving using Computers
Workshop

Capstone Course —|

Capstone Course-li

Data Structures (CSE, IT, ECE)

PROGRAMME CORE
(Foundation, System, Application)

PROGRAMME ELECTIVES
GENERAL ELECTIVES

PROJECT
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B.E/B.Tech. Degree Programmes - First semester 2014-15
THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI — 625 015
B.E./B.Tech. Degree Programme

COURSES OF STUDY
(For the candidates admitted from 2014-15 onwards)

FIRST SEMESTER

Course Name of the Course Category No. of Hours | credits
Code [ Week
L T P
THEORY
14MA110 | Engineering Mathematics | BS 2 2 - 3
14PH120 | Physics BS 3 - - 3
14CH130 | Chemistry BS 3 - - 3
14EG140 | English Communication HSS 3 - - 3
14ES150 | Basics of Civii and Mechanical ES 2 - - 2
Engineering
14ES160 | Basics of Electrical and Electronics ES 2 - - 2
Engineering
THEORY CUM PRACTICAL
14ME170 | Engineering Graphics ES 2 - 2 3
PRACTICAL
14PH180 | Physics Laboratory BS - - 2 1
14CH190 | Chemistry Laboratory BS - - 2 1
Total 17 2 6 21
BS : Basic Science
HSS : Humanities and Social Science
ES : Engineering Science
L : Lecture
T : Tutorial
P : Practical
Note:

1 Hour Lecture/week is equivalent to 1 credit
2 Hours Tutorial/week is equivalent to 1 credit

2 Hours Practical/week is equivalent to 1 credit
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B.E/B.Tech. Degree Programmes - First semester 2014-15

THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015
B.E./B.Tech. Degree Programme

SCHEME OF EXAMINATIONS
(For the candidates admitted from 2014-150nwards)

FIRST SEMESTER

S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in uous al Mark Exam
Hrs. Asses Exam S
sment **
*
THEORY
1 14MA110 Engineering 3 50 50 100 25 50
Mathematics |
2 14PH120 Physics 3 50 50 100 25 50
14CH130 Chemistry 3 50 50 100 25 50
4 14EG140 English 3 50 50 100 25 50
Communication
5 14ES150 Basics of Civil and 3 50 50 100 25 50
Mechanical
Engineering
6 14ES160 Basics of Electrical 3 50 50 100 25 50
and Electronics
Engineering
THEORY CUM PRACTICAL
7 14ME170 Engineering 3 50 50 100 25 50
Graphics
PRACTICAL
8 14PH180 | Physics Laboratory 3 50 50 100 25 50
9 14CH190 | Chemistry 3 50 50 100 25 50
Laboratory

*  CA evaluation pattern will differ from course to course and for different tests. This will
have to be declared in advance to students. The department will put a process in place to
ensure that the actual test paper follow the declared pattern.

** Terminal Examination will be conducted for maximum marks of 100 and subsequently be
reduced to 50 marks for the award of terminal examination marks
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B.E/B.Tech. Degree Programmes - First semester 2014-15

Category L T P Credit
14MA110 ENGINEERING MATHEMATICS - | BS 2 20 3

Preamble

The driving force in engineering mathematics is the rapid growth of technology and the
sciences. Matrices have been found to be of great utility in many branches of engineering
applications such as theory of electric circuits, aerodynamics, mechanics and so on. Many
physical laws and relations can be expressed mathematically in the form of differential

equations. Based on this we provide a course in matrices, calculus and differential
equations.

Prerequisite
Nil
Course Outcomes

On the successful completion of the course, students will be able to

CO1:Find the inverse and the positive powers of a square matrix Understand
CO2:Apply the concept of orthogonal reduction to diagonalise the given Apply
matrix

CO3:Find the radius of curvature, circle of curvature and centre of Understand
curvature for a given curve.

CO4:Determine the evolute and envelope for a given family of curves Apply

COb5:Classify the maxima and minima for a given function with several Analyse
variables, through by finding stationary points

CO6:Apply Lagrangian multiplier method for finding maxima and minima Apply
of an unconstrained problem

CO7:Predict the suitable method to solve second and higher order Apply
differential equations

Assessment Pattern

, Continuous .
Bloom’s Assessment Tests Te”_"'”"?"
Category 1 > 3 Examination

Remember 10 10 10 20
Understand 30 30 30 20
Apply 40 40 40 50
Analyse 20 20 20 10
Evaluate 0 0 0 0
Create 0 0 0 0

Course Level Assessment Questions
Course Outcome 1 (CO1):

1. Suppose an nxn matrices A and B have the same eigen values 1, 4,,...A, with the

same
Independent eigen vectors X, X,,...X . Show that A = B.
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2. Find the 2x2 matrix having eigen values 4,=2 and A, =5 with corresponding eigen

1 1
vectors X, :[OJ, X, :[J.

7T 2 -2
3. Find A'and A* for a given square matrix A= |-6 -1 2 |, using Cayley Hamilton
6 2 -1
theorem.
7T 2 -
4. Compute the eigenvalues and eigenvectorsof A=| 1 1 -2
-1 -2 1

Course Outcome 2 (CO2):
1. Transfer the given quadratic form 6x,2 + 3x%2 +14x,% + 4x,X, + 4X,X; +18X;%, t0 canonical

by an orthogonal transformation.

8 -6 2
2. Diagonalise the matrix A= | -6 7 -4
2 -4 3

3. Discuss when a quadratic form is singular. What is the rank then?
Course Outcome 3 (CO3)

1. Predict the radius of curvature of the curve x*+xy? -6y =0at (3,3).
2. Identify the centre of curvature of the curve y=x*—-6x*+3x+1at (1,-1).
3. Find the equation of the circle of curvature of the curve y* +x® =3axy at the point

3a 3a
5%
Course Outcome 4 (CO4)
1. Predict the evolute of the parabola x* = 4ay.

2. Predict the envelope of the straight line 5+% =1,where a and b are parameters that
a

are connected by the relation a+b=c.
3. Is it possible to find the curvature of a straight line? Justify your answer.
Course Outcome 5 (CO5)

1. Examine the extrema of f(x,y)=x2 +xy+y2 + =+ .
Xy
2. Identify the saddle point and the extremum points of f(x,y)=x*-y*—2x%+2y?.

3. Analyse the extrema of the function f (x,y) = x* —2xy + y* + x> — y* + x* at the origin
Course Outcome 6 (CO6)

1. Apply Lagrangian multiplier method to find the shortest and the longest distances
from the point (1,2,-1) to the sphere x*+y?+z? =24,

2. Exhibit the point on the curve of intersection of the surfaces z=xy+5 and x+y+z=1
which is nearest to the origin.

3. The temperature at any point (x,y, z) in a space is given by T = kxyz?, where k is a
constant. Find the highest temperature on the surface of the sphere

x> +y?+2°=a’.
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B.E/B.Tech. Degree Programmes - First semester 2014-15

Course Outcome 7 (CO7)
Solve the equation y +a’y =tanaxby the method of variation of parameters.

2. Compute the solution of the given equation (x?D? —2xD —4)y =32(logx)? .
3. Predict the solution of ((2x+3)°D?—2(2x+3)D-12)y=6.
4. Solve the simultaneous equations x+2x—3y =5t y-3x+ 2y = 2e'.

Concept Map

[Engineering Mathematics Ij

/
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Applications of
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Differential Calculus

used
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Jacobians
and
Taylor's expansion
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Eigen values and
Eigen vectors

Classify
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or Minima

and
Envelopes

Syllabus

MATRICES: Characteristic equation — Eigen values and Eigen vectors of a real matrix —
Properties of Eigen values —Cayley Hamilton theorem- Orthogonal reduction of a
symmetric matrix to diagonal form —Orthogonal matrices —Reduction of quadratic form by
orthogonal transformation, Applications.

GEOMETRICAL APPLICATIONS OF DIFFERENTIAL CALCULUS: Curvature -
Cartesian and Polar coordinates — Centre of curvature, Circle of curvature — Evolutes and
Envelopes, Applications.

FUNCTIONS OF SEVERAL VARIABLES: Function of two variables — Partial derivatives —
Total derivative — Change of Variables - Jacobians - Taylor's expansion — Maxima and
Minima — Constrained Maxima and Minima by Lagrangian Multiplier method, Applications.
ORDINARY DIFFERENTIAL EQUATIONS: Linear differential equations of second and
higher order with constant coefficients - Method of variation of parameters — Equations
reducible to linear equations with constant coefficients: Cauchy’'s homogeneous linear
equation and Legendre’s linear equation - Simultaneous linear equations with constant
coefficients. Applications.

Text Book
1. Kreyszig.E, “Advanced Engineering Mathematics”, John Wiley & Sons. Singapore,
10" edition, 2012.
2. Grewal.B.S, Higher Engineering Mathematics, Khanna Publications, 42" Edition,
2012.

Reference Books
1. Veerarajan.T, “Engineering Mathematics 1”7, Tata McGraw Hill Publishing Co, New
Delhi, 5" edition, 2006.
2. Kandasamy .P et.al. “Engineering Mathematics”, Vol.| (4" revised edition), S.Chand
&Co, New Delhi, 2000.
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Course Contents and Lecture Schedule

Module Topic No.of
No. Lectures
1 MATRICES
1.1 Characteristic equation — Eigen values and Eigen vectors of a real 2
matrix
1.2 Properties of Eigen values 1
Cayley Hamilton theorem 2
Tutorial 1
1.3 Orthogonal reduction of a symmetric matrix to diagonal form 2
1.4 Orthogonal matrices —Reduction of quadratic form by orthogonal 1
transformation.
1.5 Applications 1
Tutorial 1
2 GEOMETRICALAPPLICATIONSOFDIFFERENTIALCALCULUS
2.1 Curvature — Cartesian and Polar co-ordinates 2
2.2 Centre of curvature, Circleofcurvature 2
Tutorial 1
2.3 Evolutes 2
2.4 Envelopes. 2
2.5 Applications 1
Tutorial 1
3 FUNCTIONS OF SEVERAL VARIABLES
3.1 Function of two variables — Partial derivatives 1
3.2 Total derivative 1
Tutorial 1
3.3 Change of Variables ,Jacobians 2
3.4 Taylor's expansion 1
3.5 Maxima and Minima 2
3.6 Constrained Maxima and Minima by Lagrangian Multiplier method 2
3.7 Applications 1
Tutorial 1
4 ORDINARY DIFFERENTIAL EQUATIONS
4.1 Linear differential equations of second and higher order with constant 2
coefficients.
Tutorial 1
4.2 Cauchy’s homogeneous linear equation 1
4.3 Legendre’s linear equation 1
4.4 Method of variation of parameters 1
4.5 Simultaneous linear equations with constant coefficients. 2
4.6 Applications 1
Tutorial 1
Total 44

Course Designers:

ous wNE

P. Subramanian psmat@tce.edu

V. Gnanraj vgmat@tce.edu

S. Jeya Bharathi sjbmat@tce.edu

G Jothilakshmi gjlmat@tce.edu
A.P.Pushpalatha appmat@tce.edu
M.Sivanandha Saraswathy sivanandha@tce.edu
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Category L T P Credit
14PH120 PHYSICS BS 3 00 3

Preamble
The course work aims in imparting fundamental knowledge of thermodynamics, quantum

physics and optics which are essential in understanding and explaining engineering devices
and measuring instruments. The objective of the course is to help students acquire a basic
knowledge for thermal applications, electron microscopy techniques and fibre optic
communication systems.

Prerequisite

Basic course (No prerequisite)

Course Outcomes

On the successful completion of the course, students will be able to

Assessment Pattern

CO1: Compute the theoretical efficiency of a Carnot’s engine Apply
CO2: Calculate the change in entropy in a thermal cycle Apply
CO3: Explain the basic concept of quantum theory Understand
CO4: Describe the working principle of SEM and TEM Understand

CO5: Compare and contrast the properties and applications of laser Analyse
and ordinary incandescent light

CO6: lllustrate the principle of light transmission in a fibore and compare Analyse
its advantages as a wave guide over the conventional co-axial
cable

CO7: Explain the basic principle, construction and working of optical Understand
fibre sensor

Bloom’'s Continuous Terminal
Assessment Tests N
Category 1 > 3 Examination
Remember 10 10 10 10
Understand 30 30 30 30
Apply 40 40 40 40
Analyse 20 20 20 20
Evaluate 0 0 0 0
Create 0 0 0 0

Course Level Assessment Questions

Course Outcome 1 (CO1):

1. Show that the efficiency of an ideal heat engine depends only on the temperature of
the source and sink.

2. Compute the efficiency of a Carnot's engine working between the steam point and
the ice point.

3. A Camnot's engine is operated between two reservoirs at temperature of 450K and
350K.If the engine receives 1000 calories of heat from the source in each cycle.
Calculate the amount of heat rejected to the sink and work done by the engine in
each cycle.
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Course Outcome 2 (CO2):
1. Compute the change in entropy when 5 kg of water at 100°C is converted into steam
at the same temperature. (Latent heat of vaporisation=540cal/g)
2. Show that the area of the temperature-entropy diagram of a Carnot's cycle is the
useful work done per cycle.
3. One mole of a gas expands isothermally to four times its volume. Calculate the
change in entropy in terms of gas constant.

Course Outcome 3 (CO3):
1. Describe Planck’s law of black body radiation.
2. Summarize the physical significance of wave function.
3. Explain Compton Effect and derive an expression for the wavelength of the
scattered photon.

Course Outcome 4 (COA4):
1. Explain the construction and working of TEM.
2. Explain the wave-particle duality of matter and obtain an expression for de Broglie
wavelength.
3. Describe the construction and working of SEM.

Course Outcome 5 (CO5):

1. Find the ratio of population of two energy states in a Laser, the transition between
which is responsible for the emission of photons of wavelength 6893A at a
temperature of 300K.Comment on the type of emission based on the ratio of
population.

2. Analyse the role of mixture of gases for a CO2 laser and predict the working of the
laser without Helium gas in the mixture.

3. Differentiate between CO, laser and NdYAG Laser with respect to their construction
and energy level diagram.

Course Outcome 6 (CO6):
1. Compare and contrast the material properties of core and cladding
2. lIdentify the major advantages of optical fibore communication system over
conventional communication systems
3. Draw the refractive index profile of step index and graded index fibres and comment
on the advantages of graded index fibre based on refractive index profile.
Course Outcome 7 (CO7)
1. Define a sensor with an example.
2. Explain the classification of fibre optic sensors based on their working principle.
3. Explain the principle and working of temperature sensor
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SEM
TEM
Thermodynamics

Introduction to thermodynamics-Thermodynamic process-Work done in isothermal and
adiabatic process- First and second law of thermodynamics- Carnot’s engine-Refrigerator,
Temperature-Entropy diagram-Change in entropy in reversible and irreversible process-
Entropy of a perfect gas. Application: Otto cycle- Internal Combustion engine.
Quantum Physics
Planck’s quantum theory of blackbody radiation-Compton effect-De-Broglie Hypothesis-
Davisson & Germer experiment-wave function and its properties-Uncertainty principle-
Schrodinger wave equation-Time dependent and time independent equations-particle in a
box.
Application: Scanning Electron Microscope-Transmission Electron Microscope
Laser and Fibre Optics
Fundamentals of laser-Spontaneous and Stimulated emission-Laser action-characteristics of
laser beam-Einstein coefficients-Nd-YAG laser, CO, laser-applications of laser- Holography
Fibre Optics-Principle and propagation of light in Optical fibre-Numerical aperture-
Acceptance angle-Classification of Optical fibre based on material, refractive index and
mode-Fibre Optic communication system.
Application: Fibre Optic sensors- temperature, and displacement sensors.
Text Book
1. Paul G Hewitt, “Conceptual Physics”, 12" Edition Pearson Higher Education Pvt. Ltd.,
2014.
2. Gour R.K. and Gupta S.L., “Engineering Physics’, 8"Edition Dhanpat Rai
Publications, 2006
Reference Books
1. Arthur Beiser,” Concepts of Modern Physics”,McGraw Hill Education(india)Pvt
Limited ,6" Edition, 2003
2. Stephen Blundell, “Concepts in Thermal Physics”, Oxford University Press, 2" Edition
2010.
3. Gerd keiser,” Optical fiber communications”,Tata Mc Graw Hill Pvt Ltd, 4" Edition
2008.

and applied to [
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Course Contents and Lecture Schedule

M?\I?Ie Topic No. of Lectures
1. Thermodynamics
1.1 Introduction to thermodynamics-Thermodynamic processes 2
1.2 Work done in isothermal and adiabatic process 2
1.3 First and second law of thermodynamics 2
1.4 Carnot's engine- theoretical efficiency expression-Refrigerator 2
15 Temperature-Entropy diagram 1
1.6 Change in entropy in reversible and irreversible process 2
1.7 Entropy of a perfect gas 2
1.8 Application: Otto cycle- Internal Combustion engine. 2
2. Quantum Physics
2.1 Planck’s quantum theory of blackbody radiation 2
2.2 Compton effect- derivation 3
2.3 Davisson & Germer experiment 2
2.4 Wave function and its properties-Uncertainty principle 2
2.5 Schrodinger wave equation-Time dependent and time 2
independent equations
2.6 Particle in a box - Problems 2
2.7 Application: Scanning Electron Microscope-Transmission 2
Electron Microscope
3. Laser and Fibre Optics
3.1 Fundamentals of laser, Spontaneous and Stimulated emission 1
3.2 Laser action-characteristics of laser beam 2
3.3 Einstein coefficients 1
3.4 Nd-YAG laser 1
3.5 CO;, laser 1
3.6 Applications of laser- Holography 1
3.7 Principle and propagation of light in Optical fibre 1
3.8 Numerical aperture-Acceptance angle 2
3.9 Classification of Optical fibre based on material, refractive 2
index and mode
3.10 Fibre Optic communication system 1
3.11 Application: Fibre Optic sensors- temperature, and 2
displacement sensor

Total 42
Course Designers:
1. Dr.R.Vasuki rvphy@tce.edu
2. Mr. A.L.Subramaniyan alsphy@tce.edu
3. Mr. D.Ravindran drphy@tce.edu
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Category L T P Credit
BS 3 0O 3

14CH130 CHEMISTRY

Preamble

The objective of this course is to bestow better understanding of basic concepts of
chemistry and its applications on diverse engineering domains. It also imparts knowledge on
properties of water and its treatment methods, Engineering materials and its protection from
corrosion, Energy storage technologies, properties of fuels and combustion. This course also
highlights criteria behind selecting materials for various engineering applications and their
characterization.
Prerequisite
Basic Course (no prerequisite)

Course Outcomes
On the successful completion of the course, students will be able to

CO 1. Estimate the hardness of water Apply

CO 2. Identify suitable water treatment methods Analyze
CO 3. Describe the components and working of energy storage devices Understand
CO 4. lllustrate control methods for various forms of corrosion Apply

CO 5. Enumerate the quality of fuels from its properties Remember
CO 6. Outline the important features of fuels Analyze
CO 7. Select appropriate materials for specific applications Apply

Assessment Pattern

, Continuous .

Bloom’'s Terminal

Assessment Tests . .

Category 1 > 3 Examination

Remember 20 20 20 20
Understand 40 30 30 30
Apply 40 40 40 40
Analyze 0 10 10 10
Evaluate 0 0 0 0
Create 0 0 0 0

Course Level Assessment Questions

Course Outcome 1 (CO1):
1. Differentiate temporary and permanent hard water.
2. 50 ml of given water sample consumed 18 ml of EDTA during titration using EBT
indicator. 25 ml of same EDTA consumed by 50 ml of standard hard water containing
1 mg of pure CaCO; per ml. Calculate the hardness of given water samples in ppm.
3. Describe the essential characteristics of drinking water.

Course Outcome 2 (CO2):
1. Compare the mechanisms involved in ion exchange and zeolite methods of water
treatment.
2. Appraise the treatment steps followed in municipal water supply.
3. Ciriticize the internal treatment methods of water.
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Course Outcome 3 (CO3):
1. Describe the working of lithium ion battery with the help of electrode reactions.
2. Demonstrate the advantages of fuel cell over conventional batteries.
3. Explain the types of battery.

Course Outcome 4 (CO4)
1. lllustrate the different forms of corrosion
2. Collect and explain the factors which influence the corrosion.
3. Exhibit the various forms of corrosion control methods

Course Outcome 5 (CO5)
1. Define the calorific value of the fuel
2. Describe the cetane and octane numbers of the fuel.
3. List the characteristics of good fuel

Course Outcome 6 (CO6)
1. Assess the quality of coal by performing proximate and ultimate analysis
2. Calculate the minimum volume of air required for the complete combustion of 1 m* of
gaseous fuel containing the following composition by volume. CO: 23%; H,:12%;
CHa: 3%; CO,: 5%; N»: 55%; and O,: 2%.
3. Compare: Liquefied petroleum gas and bio gas.

Course Outcome 7 (CO7)
1. Explicate the characteristics of good refractory material.
2. Demonstrate the preparation of nano materials by sol-gel method.
3. Exhibit the applications of polymer composites.

Concept Map
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Syllabus

WATER: Standards for drinking water, Hardness. Softening of water: External and Internal
treatments of water, Boiler troubles, Methods of treatment of municipal water .
ELECTROCHEMICAL PROCESSES AND ENERGY SOURCES: Introduction -
Electroplating — Principle- Significant parameters and applications-PCB manufacturing-
Electroless plating. Batteries —Primary and secondary batteries — Characteristics-
Examples. Fuel cells - Classification and working principles. Corrosion: Principle-types-
forms and control methods.

FUELS AND COMBUSTION: Fuels-Introduction- classification of fuels- calorific values -
analysis of coal. Combustion —principle- calculation of fuel and air ratio- knocking
characteristics - flue gas analysis —gaseous fuels - alternate fuels.

ENGINEERING MATERIALS: Refractories: Definition, characteristics, classification,
properties-requisites of good refractory and their uses — Polymers: classification-Industrially
important polymers — PE, PET, PVC — PU — nylon — epoxy resins — Bakelite-preparation
properties and uses-conducting polymer-bio-polymer-polymer composites- Nanomaterials:
Size-dependent properties — synthesis by physical and chemical methods —applications-
future perspectives.

Text Book
1. Jain & Jain, “ Engineering Chemistry”, Dhanpat Rai publishing Company (P) Ltd,
NewDelhi,15" Edition, 2008.

Reference Books
1. S.S. Dara and S.S.Umare, “A Textbook of Engineering Chemistry”, S.Chand &
Company, 12" Edition, Reprint, 2013.
2. V R Gowariker, N V Viswanathan and Jayadev Sreedhar, “Polymer Science” New
age International Publisher, 2012.
3. Charles P.Poolejr and Frank J.Owens, “Introduction to Nanotechnology”, Wieli-India,

2008.
Course Contents and Lecture Schedule
M?\I%L.”e Topic No. of Lectures
1.0 Water
Introduction: importance of water, standards for drinking water, 1
1.1 physical, chemical & biological parameters. (WHO, BIS &
ICMR standards)
1.2 Alkalinity ( principle only) ,Hardness of water — types, units, 1
1.3 Determination of hardness by EDTA method and problems 2
14 Softening of water: External treatment methods: Lime-soda 1
' process (concept only ), zeolite process,
15 ion exchange process, reverse osmosis, electro dialysis 2
1.6 Solar and multistage flash distillation , nanofiltration 1
17 Boiler trouble: scale and sludge formation, boiler corrosion, 2
' priming and foaming, caustic embrittlement,
18 Internal treatment methods: Carbonate, Phosphate, Colloidal, 1
' Calgon conditioning,
1.9 municipal water treatment 1
2.0 Electrochemical process and Energy sources
21 Electrochemistry- introduction-Electroplating- Definition, >
' Principles- Significant parameters
2.2 Nickel and Chromium electroplating 1
2.3 Electroless plating —PCB manufacturing 1
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M?\I%L.”e Topic No. of Lectures
2.4 Corrosion- definition, mechanism, forms of corrosion 2
2.5 Factors influencing corrosion and corrosion control methods 2
26 Batteries- Definition, types-dry cell, lead acid and lithium 5

' batteries
2.7 Fuel cells- principle, types and applications. (H,O, fuel cell) 1
3.0 Fuels and combustion
3.1 Introduction- Classification of fuels 1
39 Calorific Values- Theoretical calculation using Dulong’s 1
' formula
33 Coal — classification- Analysis of coal- Proximate and Ultimate 2
' analysis
34 Refining of petroleum- Knocking characteristics-Octane and 1
' Cetane numbers
35 Natural gas- Liquefied petroleum gas- producer gas-bio gas- 2
' alternate fuels- power alcohol- bio diesel
36 Combustion- calorific intensity- SIT- Calculation of minimum 2
' guantity of air required for combustion
3.7 Flue gas analysis 1
3.8 Gaseous fuels 1
3.9 Alternate fuels 1
4.0 Engineering materials
Refractories: Definition-physical and chemical characteristics- 2
4.1 classification, properties-requisites of good refractory and their
uses
Polymers: classification-Industrial important polymers — PE, 2
4.2 PET, PVC — PU- nylon — epoxy resins- Bakelite- preparation
properties and uses
43 conducting polymer mechanism -bio-polymer-polymer 1
' composites
4.4 Nanomaterials: Size-dependent properties — synthesis by 2
' physical ( laser ablation, PVD) and
45 chemical methods (solgel, hydro thermal) - applications-future 2
' perspectives
Total number of Lectures 44

Course Designers:

1. Dr.K.Radha hodchem@tce.edu

2. Dr. M.Kottaisamy mmksami@tce.edu

3. Mrs.J.Shanmugapriya shanmugapriya@tce.edu

4, Mr.S.Rajkumar rajkumarsubramanium@tce.edu
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14EG140 ENGLISH COMMUNICATION Category L T P Credit
HSS 2 10 3

Preamble

English (14EN140) is a life skill course necessary for all students of Engineering and
Technology. The course work aims at developing communication skills in English essential
for understanding and expressing the ideas in different social, academic and professional
contexts. The outcome of the course is to help the students acquire the language skills of
listening, speaking, reading and writing competency in English language thereby making
them competent and employable in the globalised scenario.

Prerequisite
No prerequisite

Course Outcomes

On the successful completion of the course, students will be able to

COL1. listen, understand and respond to others in different situations  Apply

CO2. speak correctly and fluently in different situations using Create
appropriate communication strategies.

CO3. read and comprehend a variety of texts adopting different Analyze
reading skills

CO4. write with clarity in simple, apt and flawless language with Create
coherence and cohesion

CO5. use their communicative competency with precision and clarity Create
in the context of science and technology

CO6.be interpersonal and proactive in using language confidently Create
and effectively for personal and profession growth

Assessment Pattern

Bloom’s Category CO;tIﬂUOUS As;essment TZStS Terminal Examination
Remember 10 10 10 10
Understand 15 15 15 15
Apply 40 40 40 40
Analyse 15 15 15 15
Evaluate - - - -
Create 20 20 20 20

Course Level Assessment Questions
Course Outcome 1 (CO1):
4. Tested by way of assignments like — listening to short speeches of contexts - general
and technical
5. Answering questions — objective and descriptive
6. Note taking

Course Outcome 2 (CO2):
1. Tested by way of assignments like role play, mini presentation, self-introduction,
situational conversation and one-to-one debate

2. Write down an imaginary dialogue between a father and a son about his/her fresh
college experience. (in five exchanges, not more than 150 words)
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3.Choose the right option that at best fits in the blanks (Mention A or B or C or D only)
Theyareto _ aquestion paper to identify the moral __ of the young candidates.
A. Iprivent/-/keerikte'/ B. /sat/-/kandakt/ C. /pripea'/-/kondakt/ D. /prezans/-/ksud/
3. Read the following phonemic sentence and answer the question below:
/ded" iz nesu Kok in ds  Kla:sru:m/
What is unavailable in the learning place?

Course Outcome 3 (CO3):

1. Read the following passage and answer the following questions.

A passage from the context of science and technology/current issues will be given
followed by different types of questions/exercises like:

Descriptive questions for eliciting short answers

True or False

Sentence Completion

Objective type

Synonyms /meaning of the words in the text

2. Read the passage given under Q.No. 1a and ‘make notes’ (Not exceeding 100 words).

3. Read the passage given under Q.No.1a and write a summary (Not exceeding 100 words).
Course Outcome 4 (COA4):
1. Rewrite the following sentence using the appropriate modal auxiliary

The variation in reading is to be noted down every minute compulsorily for the first five minutes.
2. Expand the nominal compounds: 1. Credit Card 2. Newspaper Glasses
3. Complete the following: The function of a mini drafter -----------------
4. What is meant by a topic sentence?

5. Write a set of recommendations to save electric power.

Course Outcome 5 (CO5):
1. Analyse and interpret the following graphic data in about 100 words:

| Student Grades |

D: 2 (7.1% Az 4 (14.3%)

C: 10 (35.7%)

B:12 (42.9%)

2. Write a basic definition of an MP3 player.
3. Establish cause and effect relationship for the following:
The trade imbalance is likely to rise again in 2015. A new set of policy actions will be required soon.
Course Outcome 6 (CO6):
1. Write a letter to the HR Manager, TCS, Chennai, requesting him to grant permission for
your In-plant Training during your summer vacation.
2. Write a paragraph in about 100 words on “The Impact of Technology on Nature”
3. Prepare a set of 10 instructions on how to draw money from an ATM.
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Concept Map

develops Ianguage skills of

For thmll!h using  in the context of different types of text for

Usmg in lhe form of
Formal
& Comprehonsion Note "‘ﬂ'“"‘s Vocahulary Grammar Par:graph Letters
Informal b “ Interpretation, Recomendation
!.

Instructions

Understanding
&

&

News Bulletins, Lectures
Stress

&

{Cnmact pronunciation

Responding

Comprehension questions

&
Note taking

Syllabus

Listening

Listening to news bulletins, lectures and conversations; answering comprehension
guestions; active listening; note-taking

Speaking

Pronunciation, Syllable and Stress; Contracted forms, Courtesy words; Situational
conversation, One-to one debate and Mini presentation on extensive reading and Dalilies.
Reading

Skipping, Scanning and Skimming; Reading for information and pleasure; Study skills —
Comprehension, Note-making and Summarizing

Writing

Vocabulary : Word analysis, Parts of Speech ( Nouns, Verbs, Adjectives, Adverbs Atrticles,
Prepositions, Conjunctions ); Sentences Types ( Affirmative, Negative, Interrogative,
Imperative, Exclamatory ) ; Sentence Structure (Subject Verb Agreement, Tenses, Voices,
Modals, Conditionals, Relative clauses, Reported Speech ); Dialogue Writing, Notions (
Nominal Compounds, Definition, Classification, Cause and Effect, Purpose and Function)
Paragraph Writing: Compare and Contrast, Descriptive; Formal Letters; Interpretation of
Graphics; Instructions and Recommendations.

Text Book

Study Material prepared by the Department of English

Reference Books

1. Department of English, Anna University, Mindscapes: English for Technologists and
Engineers, Orient Blackswan, Chennai, 2012

2. Dhanavel, S.P. English and Communication Skills for Students of Science and
Engineering, Orient Blackswan, Chennai, 2011

3. Murphy, Raymond English Grammar in Use with Answers: Reference and Practice
for Intermediate Students, Cambridge : CUP, 2004

4. Jones, Daniel. An English Pronouncing Dictionary, Cambridge: CUP, 2006

5. Prasad, Hari Mohan , Sinha, Uma Rani , Objective English for Competitive
Examinations, Tata McGraw-Hill: Noida, 2010

6. Thomson, A.J. and Martinet, A.V. A Practical English Grammar, OUP, New Delhi:1986

7. Lewis, Norman, Word Power Made Easy, Goyal Publishers, New Delhi: 2004
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1. A compilation of select texts (extracts) from different disciplines.(for speaking
activities)
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Course Contents and Lecture Schedule

M?\I?Ie Topic No. of Lectures
1. Introduction 1
2. Listening to News, Lectures, Conversations - Practice 1
3. Comprehension Exercises 1
4, Active Listening and Note-taking 1
5. Introduction to Phonemes 1
6. Syllables and Stress 1
7. Contracted Forms, Courtesy Words 1
8. Situational Conversation, Telephonic Conversation 1
9. Reading - Skimming, Skipping and Scanning 1
10. | Note Making and Summarizing 1
11. | Dialogue Writing 1
12. | Vocabulary - Word Analysis, Parts of Speech 1
13. | Types of Sentences 1
14. | Tutorial 1
15. | Presentation Skills (Activity) 2
16. | Reading Comprehension 2
17. | Subject Verb Agreement 1
18. | Tenses 2
19. | Voices 1
20. | Modals 1
21. | Conditions 1
22. | Relative Clause 1
23. | Reported Speech 1
24. | Formal Letter Writing 1
25. | Instruction Writing 1
26. | Tutorial 1
27. | Nominal Compounds 1
28. | Definition and Classification 1
29. | Cause and Effect 1
30. | Purpose and Function 1
31. | Paragraph Writing 2
32. | Recommendation Writing 1
33. | Interpretation of Graphics 2
34. | Spoken Assighment 3
35. | Tutorial 1
36. | Revision 2
37. | Feedback 1

45

Total

Course Designers:

1
2
3

Dr.T.Sadasivan
Dr.S.Rajaram
Dr.A. Tamilselvi
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4 Mr.Vinoth.R vino@tce.edu
5 Ms.R.K.Jai Shree Karthiga jai@tce.edu

Category L T P Credit
BASICS OF CIVIL AND
14E5150 MECHANICAL ENGINEERING ES 200 2

A. BASICS OF CIVIL ENGINEERING

Preamble
This course will create awareness on fundamental knowledge on various domains of Civil
Engineering

Prerequisite
¢ No prerequisite courses

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

Co1. Identify the branches of Civil Engineering and roles of a Understand
Civil Engineer

Coz2: Explain the properties and uses of building materials, Understand
Concept of green building

COoa3: Identify and explain the functions of various components of Understand
a residential building and building safety devices

CO4: Explain the properties and classifications of soils and Understand
appropriate foundation for different soil conditions

CO5: Identify the various sources of water and need for rain water Understand
harvesting

COe6: Explain the various stages of works involved in water supply Understand
and sewerage projects.

COov7: Classify roads and explain the importance of signalling Understand

Assessment Pattern

, Continuous .

Bloom’'s Terminal

Assessment Tests . .

Category 1 > 3 Examination

Remember 20 20 -- 20
Understand 30 30 -- 30
Apply
Analyse
Evaluate
Create

CAT 3 — ASSIGNMENT (GROUP PRESENTATION)

Course Level Assessment Questions

Course Outcome 1 (CO1):
1. List the various branches of Civil Engineering
2. Compare the roles of Structural and Environmental Engineers
3. Discuss the various functions of a Civil Engineer
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Course Outcome 2 (CO2):

1. Discuss the properties of a building stone

2. Mention the types of cement

3. Compare PCC and RCC and mention the applicability of each
Course Outcome 3 (CO3)

1. Draw the cross section through a wall and explain the functions of various

components

2. Compare arches and lintels

3. Write the purpose of DPC in buildings
Course Outcome 4 (CO4)

1. Define foundation and mention its various types

2. Enumerate the various engineering properties of soil

3. Explain the situations requiring deep foundations.
Course Outcome 5 (CO5)

1. Explain the various sources of water

2. Draw and explain the hydrological cycle

3. Write the need for preserving water, mentioning its methods
Course Outcome 6 (CO6)

1. Define per capita demand

2. Explain the necessity for treatment of water

3. Explain the need for sewerage
Course Outcome 7 (CO7)

1. Discuss the classification of roads

2. List the various modes of transportation

3. Write the need and importance for signalling in roads.
Concept Map

Basics of Civil Engineering

deals with

1.0 General 2.0 Materials and 3.0 Soil Mechanics and | (7 o water Resources | | 5-0 Environmetal Engineering 6.0 Tranportation
\ components Foundation

includes
includes
includes includes
1.1 Roles of Civil Engineer incl includes
1.2 Branches of Civil Engineering Il

2.1 Building Stone 4.1 Sources qf water and

2.2 Bricks and Timber Hydrologic cycle 6.1 Modes of transport
2.3 Cement - types 4.2 Rain water harvesting 6.2 Road - Classification

2.4 Cement Concrete and reinforcing steel 6.3 Traffic Signs and Road marking
2.5 Components of residential building
5.1 Quality of water
3.1 Soil terminologies, Soil classification, 5.2 Water - Treatment, distribution

index properties and Engineering properties 5.3 Sewage-Treatment and Disposal
3.2 Types and necessity of Foundation

Syllabus

General: Introduction — Functions and role of Civil Engineer- Branches of Civil Engineering.
Materials and Components: Materials — Properties, classification and characteristics of
building stones, bricks, timber, cement and cement concrete, reinforcing steel- Components
of residential building. Green building concepts and building safety devices. Soil Mechanics
and Foundation: Geological cycle — Soil classification —Engineering properties. Foundation
— Types and necessity. Water Resources: Sources of water — Hydrologic cycle — Rain
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water harvesting — importance — methods of rain water harvesting. Environmental
Engineering- Water demand estimation — Sources of water — Quality of water — Treatment
of water- Water distribution. Sewerage — need and importance — collection, treatment and
disposal of sewage — Septic tanks. Transportation: Modes of transport — types. Roads —
Classification of rural and urban roads. Traffic signs and road marking — Traffic signals.
Text Book:

1. Lecture Notes prepared by TCE Civil Engineering Faculty

Reference Books
1. G.Shanmugam and M.S.Palanichamy, “Basics of Civil and Mechanical Engineering”,
Tata McGraw Hill Publishers, New Delhi, 2014
2. T. Jha and S.K. Sinha, “Construction and Foundation Engineering” , Khanna
publishers, Delhi, 2003
3. Ahuja and Birdi, , “Fundamentals of Building Construction” Dhanpat Rai and sons
Delhi, 2000
4. Rangwala and S.B.Patel, “Engineering materials”, Charotar publishing house, Anand,
2002
S.K. Garg, “Water Supply Engineering”, Khanna publishers, Delhi, 2005
S.K. Garg, “Sewage Disposal and Air Pollution Engineering”, Khanna publishers,
Delhi, 2005
7. Khanna and Justo, “Highway Engineering”, New Chand and Bros, Roorkee, 2000

5.
6.

Course Contents and Lecture Schedule

Module Topic No. of
No. Lectures
1.0 General
1.1 Roles of Civil Engineer 1

1.2 Branches of Civil Engineering

2.0 Materials and Components

2.1 Building stone — properties, types, characteristics and uses 1
2.2 Bricks and timber - properties, types, characteristics and uses 1
2.3 Cement- properties, types, characteristics and uses

2.4 Cement concrete and reinforcing steel - properties and uses 1
2.5 Components of residential buildings — purpose 2
3.0 Soil Mechanics and Foundation

3.1 Geological Cycle- Sail classification, engineering properties 1
3.2 Types and necessities of foundation 1
4.0 Water Resources

4.1 Sources of water and hydrologic cycle 1
4.2 Rain water harvesting- importance and methods 1

5.0 Environmental Engineering

5.1 Water demand estimation, quality and treatment of water 1
5.2 Methods of water distribution 1
53 Sewerage- need and importance, collection, treatment and 1

disposal-Septic tank

6.0 Transportation

6.1 Modes of transport 1

6.2 Road classification

6.3 Traffic signs and road marking 2
Total periods 16

Course Designers:
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1. Dr. T. Vel Rajan tvciv@tce.edu
2. Dr. S. Nagan snciv@tce.edu
3. Dr. R. Velkennedy rvkciv@tce.edu
4, Dr. G. Chitra gcciv@tce.edu
5. Dr. T. Baskaran tbciv@tce.edu
6. Dr. R. Ponnudurai rpciv@tce.edu

B. BASICS OF MECHANICAL ENGINEERING

Preamble

Basic Mechanical Engineering gives the fundamental ideas in the areas of engineering
design, manufacturing and thermal engineering. An engineer needs to understand the
design procedures, manufacturing techniques and working principle of an engineering
component.

Prerequisite
NIL

Course Outcomes
On successful completion of the course, students will be able to

CO1:Describe the steps involved in component design and transmission Understand
systems

CO2:Explain the manufacturing processes such as casting, forming, joining, Understand
and machining

CO3:Describe the Functions of Prime movers, working of IC engines and Understand
refrigerator

CO4:Explain the various safety practices in industries and personal protective  Understand
elements

Assessment Pattern

Bloom’s Category Continuous Assessment Tests Terr_nina_ll
1 2 3 Examination

Remember 40 40 Assignment 40

Understand 60 60 evaluation 60

Apply

Analyse

Evaluate

Create

Course Level Assessment Questions

Course Outcome 1 (CO 1):
1. Describe the evolution of mechanical engineering
2. State the need for design
3. Define stress

Course Outcome 2 (CO 2):
1. Whatis rolling?
2. What is the need of metal joining
3. State the applications of casting.

Course Outcome 3 (CO 3):
1. State the function of prime mover.
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2. Explain the vapour compression refrigeration system
3. Compare the two stroke and four stroke engine

Course Outcome 4 (CO 4):
1. State the various precautions are to taken by the welder
2. Explain the various personal safety practices in industries with reference to OSHA

Concept Map

Mechancial Enginering

Deals with

\

induatrial safety
starts with deals with

Practices and
Protective deviecs

Converted to consuming

Transmission system | Mechanical Form devices
Belt and Gear Drive includes

Selection of
Materials Internal
Combustion Engine

Manufacturing

i

stress
strain
FOS

Forming Joining

Syllabus
History and evolution of Mechanical Engineering

Steps of design procedure —Materials for engineering components, stress, strain, Factor of
safety. Transmission systems- Belt and gear drives

Manufacturing processes — Types of manufacturing industries and manufacturing systems,
foundry - green sand mould casting. Metal forming - forging, rolling, extrusion, drawing,
Metal joining — Resistance Arc welding and Gas welding. Metal machining (construction and
operation only) - lathe, metal finishing- Surface grinding

Energy resources - Renewable, Non renewable energy. Prime movers- Types and
applications. Internal Combustion Engine- working of petrol, diesel engines, Domestic
refrigerator — Vapour compression Refrigeration.

Industrial Safety practice & Protective Devices-General requirements- Eye and face
protection.- Respiratory Protection - Head protection - Foot protection- Hand Protection.

Note: All the topics are to be taught / illustrated with product / component examples from
domestic appliances (mixer, grinder, refrigerator, table, chair, cook wares, fan, bath tub,
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soap box, water tap, pin, clip), transports (bicycle, car, train, ship, aeroplane), Industrial
components (gas stove burner, bolt, nut, window frame, gate, motor, pump, compressor,
exhaust fan, nail, keys, table weight), etc

Assignments with power point presentation in other related topics like (not included for
terminal examinations)

Different modes of heat transfer, Boilers, Pumps, Thermal, Wind, tidal, geothermal nuclear,
Gas turbine power plants, Energy conservation, Alternate fuels, cryogenics, drilling
operations, milling operations and surface finishing operations, Additive manufacturing.

Text Book
1. Basic Mechanical Engineering — Lecture notes by Dept. of Mechanical Engg., TCE,.
2. Shanmugam G and Palanichamy M S, “Basic Civil and Mechanical Engineering”,
Tata McGraw Hill Publishing Co., New Delhi, 1996.
3. Prabhu.T.J, Jai Ganesh. V and Jebaraj.S, “Basic Mechanical Engineering”, Scitech
Publications, Chennai, 2000.
Reference Books
1. Bhandari V B, "Design of Machine Elements"”, Tata McGraw hill Publications, Second
edition, 2009.
2. Hajra Choudhury. S.K, Hajra Choudhury. A.K, Nirjhar Roy, “Elements of Workshop
Technology”, Vol. 1, Media Promoters, 2009.
3. Venugopal K. and Prahu Raja V., “Basic Mechanical Engineering”, Anuradha
Publishers, Kumbakonam, 2000.
4. Shantha Kumar S R J., “Basic Mechanical Engineering”, Hi-tech Publications,
Mayiladuthurai, 2000.

Course Contents and Lecture Schedule

Module Topic No. of
No. Lectures
1.0 History and evolution of Mechanical Engineering 1
2.0 Steps of design procedure — Materials for engineering components, 2

stress, strain, Factor of safety
2.1 Transmission systems- Belt and gear drives 1
3.0 Manufacturing processes
3.1 Types of manufacturing industries and manufacturing systems, 1
foundry - green sand mould casting
3.2 Metal forming - forging, rolling, extrusion, drawing, 2
3.3 Metal joining — Resistance Arc and Gas welding 1
3.4 Metal machining (construction and operation only) - lathe 2
3.5 Metal finishing- Surface grinding 1
4.0 Energy resources - renewable, non renewable 1
4.1 Prime movers- Types and applications. 1
4.2 Internal Combustion Engine- Working of petrol, diesel engines 2
4.3 Domestic refrigerator — Vapour compression Refrigeration 1
5.0 Industrial Safety Practice & Protective Devices 1
6 Assignments with power point presentation 5
Total no. of periods 22

Course Designers:

1. Dr. M. Kathiresan umkathir@tce.edu
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2. Mr. M. S. Govardhanan govardhanans@tce.edu

Category L T P Credits
BASICS OF ELECTRICAL AND

14ES160 ELECTRONICS ENGINEERING ES 2 00 2

A. BASICS OF ELECTRICAL ENGINEERING

Preamble

It is an introductory course which emphasize the fundamental concepts and overview of
Electrical Engineering.The concepts discussed herein are intended to provide clarification on
basic electrical engineering for beginners of all engineering graduates.

Prerequisite

NIL
Course Outcomes

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

co1 Explain the evolution of electricity and list the inventors. Remember
CcOo2 Explain the basic electrical quantities and laws. Understand
co3 Explain the types of electrical equipment, machines and its Understand
applications.
Co4 Show the tariff for a given load and energy consumption. Understand
CO5 Explain the electrical safety issues and protective devices. Understand
CO6 Explain the roles of authorities governing Indian Electricity. Understand
co7 Explain the concept of renewable and non renewable resources of Understand

power generation systems.

Assessment Pattern

Bloom’s Category Continuous Assessment Tests Terr_nina_ll
1 2 3 Examination
Remember 10 10 Through Assignment 10
Understand 40 40 and Seminar 40
Apply 0 0 0
Analyse 0 0 0
Evaluate 0 0 0
Create 0 0 0

Course Level Assessment Questions

Course Outcome 1:
1. Name the invention of Benjamin Franklin in 1747.
2. List the names of inventors of electrical quantities.
3. Write the year of installation of first hydro electric power plant.
Course Outcome 2:
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1. State Ohm's Law.
2. Define Power & Energy.
3. Differentiate DC and AC supply.
Course Outcome 3 :
1. List the types of electric machines.
2. Name the types of analog meters for measuring current & voltage.
3. List the applications of induction motor.

Course Outcome 4 :
1. Show the energy consumed per year by a load of 60 W operated for 5 hours a day.
2. Write the expression relating power and energy.
3. State the need of star rating for equipment.

Course Outcome 5:
1. Distinguish between circuit breaker and lightning arrester.
2. List the various types of electrical hazards.
3. List the few electrical safety devices.

Course Outcome 6 :
1. List the various authorities governing Indian electricity.
2. List the activities of TEDA.
3. State the role of Central Electricity Regulatory Commission.

Course Outcome 7 :
1. State the significances of renewable power generation.
2. List the sources of renewable power.
3. State the limitation of non renewable power generation.

Concept Map

[Basics of Electical Engmeermg]

focus on

| \ 3. Ind
it Hlstory of 1 Fundamentals Elecr::rllcawgy
Electncxty of e\ctnmty Scenario

which comprises of deals W|th d\scuss S mcludes regulates is governed by

/ i deals wwth \
1.1 Evolution of 3.2 E|ecmcal 2.5 Electrical 2.6 Power 2 7 Protection
[ electricity J [ invention machines & rating & Safetv 3 lpEC:\iC;:iC [3‘2 Rti?)m?teow J
Equ|pment & Energy authorities
calculation \ \
focus on Covers fl’de\: mmitors.

2.1 Electrical 2.2 Electrlca\ 2 3 Elecncal 2 4 Measur\ng Types and -
Generatmn Distribution
Inst ts Types & .
[ guantites J [ Circuits Materials strumen’ application Pryap:t\ces Resources system various
activities
Transmission
types

Syllabus
History of Electricity
Evolution of Electricity and Electrical inventions.
Fundamentals of Electricity
Electrical quantities- Charge, Electric potential, voltage, current, power, energy, DC,
AC, time period, frequency, phase, flux, flux density, RMS, Average, Peak, phasor &
vector diagram.
Electric Circuits - Passive components (RLC), Ohm’s law, KCL, KVL, Faraday’s law,
Lenz's law.
Electrical materials — Conducting and insulating materials.
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Measuring Instruments — Analog and Digital meters — Types and usage.

Electrical Machines & Equipment- Types, Specifications and applications.

Power rating and Energy calculation — for a sample load (domestic loads). Energy
Efficient equipment — star ratings.

Protection & Safety - Hazards of electricity - shock, burns, arc-blast, Thermal Radiation,
explosions, fires, effects of electricity on the human body. Electrical safety practices,
Protection devices.

Indian Electricity Scenario

Electric Power- Generation resources, Transmission types & Distribution system (levels
of voltage, power ratings and statistics)

Regulatory Authorities governing Indian Electricity - Roles of : MNRE,NTPC, NPCIL
PGCIL, APTEL, CERC, SERC, CTU, STU, NLDC, RLDC,SLDC, RFO,BEE,TNEB,
IREDA, TEDA.

Text Book
1. Basics of Electrical Engineering — Lecture Notes, Dept. of EEE, TCE, Madurai.

Course Contents and Lecture Schedule

M?\I%L.”e Topic No. of Lectures

1. History of Electricity

1.1 Evolution of Electricity and Electrical inventions. 2

2. Fundamentals of electricity

2.1 Electrical quantities- Charge, Electric potential, voltage, 2
current, power, energy, DC,AC, time period, frequency, phase,
flux, flux density, RMS, Average, Peak, phasor & vector
diagram.

2.2 Electrical circuits - Passive components (RLC), Ohm’s law, 1
KCL, KVL, Faraday’s law, Lenz’s law.

2.3 Electrical materials — Conducting and insulating materials. 1

2.4 Measuring Instruments- Analog and Digital meters — Types 1
and usage

2.5 Electrical Machines & Equipment - Types, Specifications 2
and applications.

2.6 Power rating and Energy calculation — for a sample load 1
(domestic loads). Energy Efficient equipment — star ratings.

2.7 Protection & Safety - Hazards of electricity - shock, burns, 2
arc-blast, Thermal Radiation, explosions, fires, effects of
electricity on the human body. Electrical safety practices,
Protection devices.

3. Indian Electricity Scenario

3.1 Electric Power- Generation resources, Transmission types & 2
Distribution system (levels of voltage, power ratings and
statistics).

3.2 Regulatory Authorities governing Indian electricity - Roles 2
of : MNRE,NTPC, NPCIL PGCIL, APTEL, CERC, SERC, CTU,
STU, NLDC, RLDC,SLDC, RFO,BEE,TNEB, IREDA, TEDA.

4 Assignments/Seminars: 6
Evolution of Electrical Engineering, Electrical Equipment,
Machines and its applications, Energy tariff calculation, Power
generation, Protection devices, Indian Electricity Governance.

Total 22
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Course Designers:

1. Mr.B.Ashok Kumar ashokudt@tce.edu

2. Dr.S.Charles Raja charlesrajas@tce.edu
3. Mr.G.Sivasankar gsiva@tce.edu

4, Mr.V.Seetharaman vseetharaman@tce.edu

B.BASICS OF ELECTRONICS ENGINEERING

Preamble

Basic Electronics is a primary course for all engineering students. The course work aims in
imparting fundamental knowledge on electronic components and communication
engineering concepts. The objective of this course is to help students acquire knowledge in
real life applications.

Prerequisite
Basic course (No prerequisite)

Course Outcomes
On the successful completion of the course, students will be able to

CO1: Understand the basic electronic components Understand

CO2: Identify Frequency Spectrum and Applications Apply

CO3: Explain the operation of Communication blocks Understand

CO4:Understand the applications of Electronics and Communication Understand
devices

Assessment Pattern

, Continuous Assessment .
Bloom’s Terminal
Category Tests Examination

1 2 3
Remember 30 20 | Assignment 15
Understand 20 30 and 25
Apply 0 0 Seminar 10
Analyse 0 0 0
Evaluate 0 0 0
Create 0 0 0

Course Level Assessment Questions

Course Outcome 1 (CO1):
1. Differentiate Electrical and Electronics.
2. Explain the operation of Diodes and Transistors.

Course Outcome 2 (CO2):
1. Explain different configurations of Transistors
2. Identify the frequency spectrum for mobile communications.

Course Outcome 3 (CO3):
1. Describe the operation of communication transceivers
2. Specify the types of communication systems.

Course Outcome 4 (COA4):
1. List different Real time Electronics Products.
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2. Explain the concept behind satellite communication
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Concept Map
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Integrated analog and Wired and M'cmwave
Regulators Rectifiers sdie °9 Mobile Phones Laptops oven
Circuits Digital wireless

Syllabus

Electronics

Electrical Vs Electronics, Electronic products and systems, Electronic Devices (Diode —
Forward bias, reverse bias, Transistor (CE, CB, CC)), Electronic components, Electronic
Circuit (Rectifier, Regulator & IC), Amplifiers and Oscillators

Communication

Frequency spectrum and applications, Types of Communication systems (analog Vs digital,
wire —optical, wireless, satellite), Communication system Block diagram (Transmitter and
Receiver)

Applications

Mobile Phones, Laptop, Satellite, Microwave Oven — Qualitative Approach.

Text Book
1. Basic Electronics and Communication Engineering — Lecture Notes, Dept. of ECE,
TCE, Madurai.

Reference Books
1. Albert Paul Malvino,” Electronic Principles”, Tata Mcgraw Hill,2002
2. Simon Haykin, “ Communication Systems”, Wiley Eastern, Third Edition,1996
3. Faculty of Network Institutions, “Analog electronics”, Project Network Engineering
Series,2004
4. Simon Haykin,Barry Van Veen,” Signals and Systems”, Wiely,2”d Edition,2002
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Course Contents and Lecture Schedule

Module

No. Topic No. of Lectures
1. Electronics
1.1 Electrical and Electronics Principles 1
1.2 Electronic products and systems 1
1.3 Electronic Devices — Diodes and Transistors 1
1.4 Transistor Configuration CE,CB and CC 1
1.5 Electronic Circuits —Rectifier, Regulator &IC 1
1.6 Amplifiers and Oscillators 2
2. Communication
2.1 Frequency spectrum and applications 1
2.2 Types of Communication systems 1
2.3 Communication system Block diagram 1
2.4 Transmitter 1
2.5 Receiver 1
3. Applications -Qualitative Approach.
3.1 Mobile Phones 1
3.2 Laptops 1
3.3 Satellite 1
3.4 Microwave Oven 1
Total 16

Course Designers:

1. Dr.S.Raju hodece@tce.edu

2. Dr.RSukanesh drsukanesh@tce.edu
3. Dr.M.Suganthi msuganthi@tce.edu
4, Dr.M.S.K.Manikandan manimsk@tce.edu

5. Dr.D.Gracia Nirmala Rani gracia@tce.edu
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Category L T P Credit
ES 2 0 2 3

14ME170 ENGINEERING GRAPHICS

Preamble

Engineering Graphics is referred as language of engineers. An engineer needs to
understand the physical geometry of any object through its orthographic or pictorial
projections. The knowledge on engineering graphics is essential in proposing new product
through drawings and interpreting data from existing drawings. This course deals with
orthographic and pictorial projections, sectional views and development of surfaces.
Prerequisite

NIL

Course Outcomes
On successful completion of the course, students will be able to

CO1: Draw the orthographic projections of points, straight lines, Apply
plane surfaces and solids.

CO2: Draw the orthographic projections of sectioned solids and Apply
true shape of the sections.

CO3: Develop lateral surfaces of the uncut and cut solids. Apply

CO4: Draw the pictorial projections (isometric and perspective) Apply
of simple solids.

CO5:  Sketch by free hand the orthographic views from the given Apply

pictorial view.

Assessment Pattern

Bloom’s Continuous Terminal
Assessment Tests L
Category Examination
1 2 3

Remember

Understand

Apply 100 100 100 100

Analyse

Evaluate

Create

Course Level Assessment Questions

Course Outcome 1: Students will be able to draw the orthographic projections of points,
straight lines, plane surfaces and solids.

1. Draw the projection of points on a common reference line. Take 20 mm distance
between the projectors.

Point K is 10 mm above H.P. and 25 mm in front of V.P

Point L is 10 mm above H.P. and on the V.P

Point M is 25 mm below H.P. and 20 mm behind V.P

Point N is 20 mm below H.P. and 20 mm in front of V.P

Point O is on the reference line.

Point P is on both H.P. and V.P

oukrwnpE
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A line RS, 80 mm long has its end R, 20 mm above HP and 30 mm in front of VP. The
top and front views of the line have the lengths of 50 mm and 65 mm respectively.
Draw the projections of the line and find its true inclinations with HP and VP.

A thin rectangular plate of sides 60 mm x 30 mm has its shorter side in the V.P and
inclined at 30° to the H.P. Project the top view oh plate, if its front view is a square of
30 mm side.

Draw the projections of a pentagonal prism of base side 30 mm and axis length 60
mm when it lies on the ground on one of its rectangular faces with its axis inclined at
35° to V.P and parallel to H.P.

Course Outcome 2: Students will be able to draw the orthographic projections of
sectioned solids and true shape of the sections.
1. A square pyramid of base 40 mm side and axis 65 mm long has its base on the

ground and all the base edges equally inclined to V.P. It is cut by a section plane,
perpendicular to V.P, inclined at 45° to H.P and bisecting the axis. Draw the
elevation, sectional plan and true shape of the section.

A cube of 35 mm side is resting on ground on one of its faces with a vertical face
inclined at 30° to VP. It is cut by a cutting plane perpendicular to HP and inclined at
60°to VP so that a face which makes 60°angle with VP is cut into two equal halves.
Draw the sectional elevation, plan and true shape of the section.

A cone of 60 mm base circle diameter and axis height 70 mm is resting on HP with a
point on its circumference such that the generator containing that point is
perpendicular to HP. The cone is cut by a plane parallel to HP and perpendicular to
VP bisecting the axis. Draw the elevation and sectional plan.

Course Outcome 3: Students will be able to develop lateral surfaces of the uncut and
cut solids.
1. A pentagonal pyramid of base 50 mm side and axis 75 mm long has its base on the

ground. It is cut by a section plane, perpendicular to V.P, inclined at 30° to H.P
intersecting the axis at 40 mm from apex. Draw the development of the lateral
surface of its lower portion.

A hexagonal prism of 45 mm side and axis height 70 mm is resting on ground with its
base. It is cut by i) a horizontal cutting plane at 25 mm from base and ii) a cutting
plane inclined to HP at 35° passing through a point on the axis at 20 mm from its top.
Draw the development of the lateral surface of its middle portion.

A cylinder of 70 mm base diameter and axis height 90 mm is resting on HP with its
base. It contains a circular through hole of 30 mm diameter on its periphery, with
the axis of hole parallel to HP and perpendicular to VP, bisecting the cylinder axis.
Draw the development of the cylindrical surface.

Course Outcome 4: Students will be able to draw the pictorial projections (isometric and
perspective) of simple solids.
1. Draw the isometric view of a pentagonal pyramid of base side 32 mm and height 75

mm when its base is parallel to HP with one of its base edges parallel to VP. The
vertex is below the base.

Draw the isometric projection of a hexagonal prism of base side 30 mm and height
70 mm when it lies on the ground with one of its face edges and axis parallel to HP
and VP.

A regular hexagonal pyramid of base edge 30 mm and height 50 mm rests on its
base on the ground plane with one of its base edges touching the picture plane. The
station point is 40 mm above the ground plane and 50 mm in front of PP. The central
plane is
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4. 35 mm to the right of the axis. Draw the perspective projection of the pyramid. A
cylinder of diameter 40 mm and height 50 mm rests on GP on one of its ends with its
axis 40 mm behind the picture plane. The station point is 50 mm to the right of the
axis. The station point is 70 mm above the GP and 45 mm in front of PP. Draw the
perspective view of the cylinder.

Course Outcome 5: Students will be able to sketch by free hand the orthographic views
from the given pictorial view.

1. Draw the front view, top view and left side views of the given block from its pictorial
view.

2. Draw the orthographic projections for the given object.
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3. Draw the Elevation, Plan and Right side view for the given shaft bracket.
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Introduction- Importance of graphics in engineering applications — Use of drafting
instruments -Size, layout and folding of drawing sheets - BIS Standards — Lettering and
dimensioning, construction of polygons.

Orthographic projections - Introduction - Principles -Principal planes-First angle projection.
Projection of points located in all quadrants. Projection of straight lines inclined to both
the principal planes - Determination of true lengths and true inclinations by rotating line
method, traces. Projection of planes (regular polygonal and circular surfaces) inclined to
both the principal planes by rotating object method. Projection of regular solids* by
rotating object method when the axis is inclined to one of the principal planes. Projection of
sectioned solids and true shape of the sections (Axis of the solid perpendicular to HP).
Development of lateral surfaces of regular* and sectioned solids.

Pictorial Projections — Introduction - Isometric projection — Principle, isometric scale,
Isometric projections of regular solids* when the axis is i) perpendicular to HP ii)
perpendicular to VP (iii) parallel to both HP and VP. Perspective projection - Principle,
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perspective projection of regular solids* when the axis is perpendicular to i) Ground Plane ii)
Picture plane by visual ray method.
Free hand sketching of multiple orthographic views from single pictorial view of objects.
Introduction to drafting packages and demonstration. (Not for examination).
(*prisms, pyramids, cylinder and cone).

Text Book
1. Bhatt N.D. and Panchal V.M., “Engineering Drawing”, Charotar Publishing House,

50th Edition, 2010.

Reference Books
Natarajan K.V., “A text book of Engineering Graphics”, Dhanalakshmi Publishers,

1.

2.

3.

4.

Chennai, 2009.

Basant Agarwal and Agarwal C.M., “Engineering Drawing”, Tata McGraw Hill

Publishing Company Limited, New Delhi, 2008

Venugopal K. and Prabhu Raja V., “Engineering Graphics”, New Age International

(P) Limited, 2008.

Gopalakrishna K.R., “Engineering Drawing” (Vol. 1&Il combined), Subhas Stores,

Bangalore, 2007.

Course Contents and Lecture Schedule

Topic Lecture |Practical
SI.No Hrs Hrs
(Periods) |(Periods)

Introduction- Importance of graphics in engineering

1 applications — Use of drafting instruments -Size, layout and > 3
folding of drawing sheets — BIS Standards - Lettering and
dimensioning, construction of polygons.
Orthographic projection - Introduction - Principles -Principal

2 planes-First angle projection, Projection of points located in 2 3
all quadrants.
Projection of straight lines inclined to both the principal

3 planes - Determination of true lengths and true inclinations 4 6
by rotating line method, traces.
Projection of planes (regular polygonal and circular

4 surfaces) inclined to both the principal planes by rotating 4 6
object method.
Projection of regular solids (prisms, pyramids, cylinder and

5 cone) when the axis is inclined to one of the principal planes 4 6
by rotating object method.

6 Projection of sectioned solids and true shape of the sections > 3
(Axis of the solid perpendicular to HP)

7 Development of lateral surface of regular and truncated > 3
solids.
Isometric projection — Principle, isometric scale, Isometric

8 projections of regular solids when the axisis i) 5 3
perpendicular to HP ii) perpendicular to VP (iii) parallel to
both HP and VP.
Perspective projection - Principle, perspective projection of

9 regular solids when the axis is perpendicular to i)Ground 2 3
Plane ii) Picture plane by visual ray method.

10 Free hand sketching of multiple orthographic views from > 3
pictorial view of objects.

11 | Introduction to drafting packages and demonstration. 2 -
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Topic Lecture |Practical
Sl.No Hrs Hrs
(Periods) |(Periods)
Test 3
TOTAL 28 42
Question Pattern for Terminal Examination
Q[\querﬁggp Description Type Marks
Projection of Points (OR)
1 Free hand sketching of orthographic views Either or 10
from pictorial views
2 Projection of lines Either or 15
3 Projection of planes Either or 15
4 Projection of solids Either or 15
5 Section of solids Either or 15
6 Development of surfaces Either or 15
7 Isometric Projecti_on (_OR) Perspective Either or 15
projection
Total 100

Note:
assignment marks (30).

1. Plates (Drawing sheets) submitted by students will be considered for internal

2. One test will be conducted locally by respective faculty-in-charge during regular

class hours for internal test marks (20).

1. Terminal examination will be conducted centrally by the office of controller of

examinations.
Course Designers:

1. Mr.A.Samuel Raja
2. Mr.M.Kannan
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14PH180 PHYSICS LABAROTARY Category L T P Credit
BS 0 0 2 1

Preamble

The course aims in imparting fundamental knowledge of experimental Physics. The error
analysis is essential for understanding and analyzing the results of any experiment. Basic
experiments in thermal applications and optics are introduced. Characteristics and uses of
Laser & fiber optics have been included. The outcome of the course is to help students
determine physical constants, Viscosity, Band gap, wavelength of a Laser and Acceptance
angle of a fiber.

LIST OF EXPERIMENTS
1. Error analysis
2. Compound pendulum- acceleration due to gravity
3. Poiseulle’s flow method-viscosity determination
4. Solar cell characteristics
5. Plank’s constant determination
6. Energy band gap of junction diode
7. Spectrometer — dispersive power of the prism
8. Microscope- thickness of wire by air wedge
9. Laser- particle size and wavelength determination

10. Fiber optics —numerial aperture & acceptance angle determination

Course Designers:

1. Dr.R.Vasuki rvphy@tce.edu
2. A.L.Subramaniyan alsphy@tce.edu
3. D.Ravindran drphy@tce.edu
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Category L T P Credit
14CH190 CHEMISTRY LABORATORY BS 00 2 1

Preamble

The objective of this course is to develop the intellectual and psychomotor skills of
the students by imparting knowledge in material, quantitative and electrochemical analysis.

Course Outcomes

On the successful completion of the course, students will be able to

¢ Analyse the material qualitatively Analyse
o Estimate the chemical parameters of water Apply
¢ Calculate the strength of acids, oxidizing and reducing agents Analyse

List of Experiments

1. Material analysis
i) Analysis of Boiler scale
ii) Analysis of Cement
iii) Analysis of alloy sample

2. Quantitative analysis
i) Estimation of Total Hardness of water sample
i) Estimation of Ca®* and Mg2+ individual hardness of water sample
iii) Estimation of Alkalinity of water sample
iv) Estimation of Chloride in a water sample
v) Estimation of COD

3. Electrochemical analysis
i) Conductometry Titration (Strong acid Vs Strong base, Mixture of acids Vs
Strong base)
ii) Potentiometric redox Titration (K,Cr,O; Vs FAS, KMnQO,4 Vs FAS)

Course Designers:

1. Dr.Mrs.k.Radha hodchem@tce.edu
2. Dr.S.Balaji sbalaji@tce.edu

3. Dr.V.Velkannan velkannan@tce.edu
4, Dr.S.Sivailango drssilango@tce.edu
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OUTCOME BASED EDUCATION

CURRICULUM AND DETAILED SYLLABI

FOR

B.E. EEE DEGREE PROGRAMME

SECOND SEMESTER

FOR THE STUDENTS ADMITTED FROM THE

ACADEMIC YEAR 2014-15

THIAGARAJAR COLLEGE OF ENGINEERING

(A Government Aided 1SO 9001:2008 certified Autonomous Institution affiliated to Anna University)
MADURAI - 625 015, TAMILNADU

Phone: 0452 — 2482240, 41
Fax: 0452 2483427
Web: www.tce.edu
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VISION

Transforming the individuals into globally competent electrical engineers to fulfill the
technological needs of the society.

MISSION
Establishing world class infrastructure in Electrical Engineering.

Enhancing the knowledge of the faculty in cutting edge technologies through continuous
improvement programmes.

Providing well balanced curriculum in graduate, postgraduate and doctoral programmes.

Adopting innovative content delivery, assessment and continuous improvement methods to
achieve desired outcomes.

Facilitating industry institution interaction in teaching & learning, consultancy and research
activities to accomplish the technological needs of the society.

Encouraging the faculty and students to carry out innovative research work.
Practicing ethical standards by the faculty and students.

Motivating the students for active participation in co-curricular and extracurricular activities.
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Specialization in B.E. EEE Degree Programme

o Electrical Energy Systems

¢ Analog & Digital Electronic Systems

e Control & Automation

e Power Electronics & Drives
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Programme Educational Objectives (PEQO’s)

PEOL: Graduates of the programme will have successful career in chosen technical or
professional fields.

PEO2: Graduates of the programme will have technical competency in solving challenging
societal tasks in ethical and economical manner.

PEO3: Graduates of the programme will reveal lifelong learning and team work in their
chosen profession.

Graduate Attributes(GAs) of NBA for UG Engineering and Technology programmes

GA1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

GA2 Problem analysis: ldentify, formulate, research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

GA3 Design/development of solutions: Design solutions for complex engineering
problems and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

GA4 Conduct investigations of complex problems: The problems:

o that cannot be solved by straightforward application of knowledge, theories and
techniques applicable to the engineering discipline. *

¢ that may not have a unigue solution. For example, a design problem can be solved in
many ways and lead to multiple possible solutions.

¢ that require consideration of appropriate constraints/requirements not explicitly given
in the problem statement. (like: cost, power requirement, durability, product life, etc.).
which need to be defined (modeled) within appropriate mathematical
framework.
that often require use of modern computational concepts and tools.#

*(Different from most problems at the end of chapters in a typical text book that allow more
or less simple and direct approach aSince this explains what is meant in more detail, could
be put into training or supplementary material).

# (For example, in the design of an antenna or a DSP filter a Examples could be put into
supplementary notes.)

GA5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and

modern engineering and IT tools including prediction and modelling to complex engineering
21 activities with an understanding of the limitations.
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GAG6 The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal, and cultural issues and the consequent responsibilities
relevant to the professional engineering practice.

GA7 Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

GA8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

GA9 Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

GA10 Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

GA11 Project management and finance: Demonstrate knowledge and understanding of
the engineering and management principles and apply these to one’'s own work, as a
member and leader in a team, to manage projects and in multidisciplinary environments.

GA12 Life-long learning: Recognize the need for, and have the preparation and ability to

engage in independent and life-long learning in the broadest context of technological
change.
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Programme Outcomes (POs) for
B.E. Electrical and Electronics Engineering

After the successful completion of the B.E. Electrical and Electronics Engineering degree
programme, the students should be able to:

PO1: Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and electrical engineering specialisation to the solution of complex problems
in Electrical Energy Systems, Analog & Digital Electronic Systems, Control & Automation
and Power Electronics & Drives

PO2: Problem analysis: Analyse complex problems in Electrical Energy Systems, Analog &
Digital Electronic Systems, Control & Automation and Power Electronics & Drives using first
principles of mathematics, science, and engineering sciences to reach substantiated
conclusions.

PO3: Design/development of solutions: Design process or component that meets the
specified needs with appropriate consideration for the public health and safety, cultural,
societal, and environmental issues for complex problems in Electrical Energy Systems ,
Analog & Digital Electronic Systems, Control & Automation and Power Electronics & Drives.

PO4: Investigation of complex problems: Conduct investigations of complex problems in
Electrical Engineering using research-based knowledge and research methods to provide
valid conclusions

PO5: Modern tool usage: Select and Apply appropriate modern engineering and IT tools
including prediction and modelling to complex activities in electrical engineering with an
understanding of the limitations.

PO 6: The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal, and cultural issues and the consequent responsibilities
relevant to the professional electrical engineering practice.

PO7: Environment and sustainability: Understand the impact of the professional electrical
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for the sustainable development.

PO8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the electrical engineering practice.

PO9 Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams and in multidisciplinary settings.

PO10 Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.
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PO11 Project management and finance: Demonstrate knowledge and understanding of
the engineering and management principles and apply these to one’'s own work, as a
member and leader in a team, to manage projects and in multidisciplinary environments.

PO12 Life-long learning: Recognise the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological
change.

PEO-PO Mapping

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

PEO1

PEO2

PEO3

PO-GA Mapping

GAs are taken from page No. 20 & 21 of UG Tier-l NBA manual. For each GA,
corresponding PO is articulated considering four specialization areas of B.E. Electrical and
Electronics Engineering programme such as Electrical Energy Systems, Analog & Digital
Electronic Systems, Control & Automation, and Power Electronics & Drives. Therefore there
is a direct one-to-one mapping between GAs and POs as illustrated in the Table 2.

Table 2 : PO-GA Mapping

GA9 | GA10 | GA11 | GA12

Passed in BOS meeting held on 08-11-2014 51 Approved in 49" AC meeting held on 04-12-2014



B.E.EEE Degree Programme - Second Semester 2014-15

PO9

PO10

PO11

PO12

Credit Distribution

S.No. Category of Courses Credits
1. Humanities and Social Sciences 15
2. Basic Sciences 26
3. Engineering Sciences 21
4. Programme Core 63
5. Programme Electives 21
6. Project 12
7. General Electives 6

Total Credits 164

o General electives are courses offered by different departments that do not have any
prerequisites and could be of interest to students of any branch

o All students have to undertake co-curricular and extra-curricular activities that include
activities related to NCC, NSS, Sports, Professional Societies, participation in identified

activities which promote the growth of Department and the College.
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COURSES UNDER EACH CATEGORY TOTAL CREDITS

BASIC SCIENCE COURSES

Engineering Mathematics-1 (Common)

Engineering Mathematics-1l (Programme Specific)
Engineering Mathematics-11l1 (Programme Specific)
Engineering Mathematics-1V (Programme Specific)
Engineering Mathematics-V (Programme Specific)

Physics

Physics Laboratory
Chemistry

Chemistry Laboratory

Materials Science for Electrical Engineering

26

Wk WEFEW WwWwwww

HUMANITIES AND SOCIAL SCIENCES COURSES 15

English Communication

Professional Communication (Theory cum practical)

Project Management
Financial management
Environment Science and Ethics

ENGINEERING SCIENCE COURSES

Basics of Civil and Mechanical Engineering
Basics of Electrical & Electronics Engineering

Engineering Graphics
Engineering Design

Problem Solving using Computers
Workshop

Capstone Course —|

Capstone Course-li
Electromagnetic fields

PROGRAMME CORE

WwWwwww

21

WNNPFPWWWNN

63

(Fundamentals, System Design, Application)

PROGRAMME ELECTIVES

GENERAL ELECTIVES

PROJECT
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Semester Theory Theory cum Practical Special Credits
Practical Courses
1 2 3 4 5 6 7 8 9 10
| 14MA110 14PH120 14CH130 14EG140 14ES150 14ES160 14ME170 14PH180 14CH190 -
Engineering Physics (3) Chemistry (3) English (3) Basics of Civil | Basics of Engineering Physics Lab (1) Chemistry Lab (1) 21
Mathematics and Electrical and Graphics (3)
1(3) Mechanical Electronics
Engineering Engineering (2)
2

1l 14EE210 14EE220 14EE230 14EE240 14ES290 --

Engineering Materials Science Environmental Electromagnetic Workshop (1) 20
Mathematics |1 for Electrical Science and Fields
3) Engineering (3) Ethics ®3)

(©))

1] 14EE310 14ES370 --

Engineering Problem solving 20
Mathematics IlI using
3) Computers

(3)

v 14EE410 14EG450 14EE4CO
Engineering Engineering Capstone 22
Mathematics 1V Design (3) Course-I
) @

\Y 14EE510 14EEPX0 -

Engineering Prog. Elec.I (3) 20
Mathematics V
)

\ 14EE610 14EEPX0 14EEGx0 14EG670 --

Financial Prog. Elec.ll (3) Gen. Elec. | Professional 20
Management (3) Communication
(©)) 3

Vil 14EE710 14EEPX0 14EEPX0 14EEGxX0 14EE7CO
Project Prog. Elec.lll Prog. Elec.IV Gen. Elec. Il (3) Capstone 20
Management ?3) ?3) Course-ll
(©)) @

Vi 14EEPX0 14EEPX0 14EEPX0 14EE880 --

Prog. Elec.V Prog. Elec.VI Prog. Elec.VII -- -- - - Project (12) 21
(©)] (©)] (©)]
Total Credits 164
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Basic Science Courses

Humanities and Social Science Courses

Engineering Science courses

. Analog & Digital Electronic System Courses

Electrical Energy System Courses

Power Electronics & Drives Courses

Control & Automation Courses

Core & General Elective Courses, Capstone Courses & Project
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THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015

B.E. EEE Degree Programme

COURSES OF STUDY
(For the candidates admitted from 2014-15)

SECOND SEMESTER

Course Name of the Course Category No. of Hours | Credits
Code [ Week
L T P
THEORY
14EE210 | Engineering Mathematics - Il BS 2 2 - 3
14EE220 | Materials Science for Electrical BS 2 - 2 3
Engineering

14EE230 | Environmental Science and Ethics BS 3 - - 3
14EE240 | Electromagnetic fields ES 2 2 - 3
14EE250 | Analog Devices and Circuits PC 3 - - 3
THEORY CUM PRACTICAL
14EE270 | Electric Circuit Analysis PC 2 - 2 3
PRACTICAL
14EE280 | Analog Devices and Circuits Lab PC - - 2 1
14ES290 | Workshop ES - - 2 1

Total 14 4 8 20
BS : Basic Science
ES : Engineering Science
PC : Programme Core
PE : Programme Elective
L : Lecture
T : Tutorial
P : Practical
Note:

1 Hour Lecture/week is equivalentto 1 credit
2 Hours Tutorial/week is equivalent to 1 credit

2 Hours Practical/week is equivalent to 1 credit
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THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015

B.E. EEE Degree Programme

SCHEME OF EXAMINATIONS
(For the candidates admitted from 2014-150nwards)

SECOND SEMESTER

S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in uous al Mark Exam
Hrs. Asses | Exam S
sment
*
THEORY
1 14EE210 Engineering 3 50 50 100 25 50
Mathematics - Il
2 14EE220 Materials Science 3 50 50 100 25 50
for Electrical
Engineering
3 14EE230 Environmental 3 50 50 100 25 50
Science and Ethics
4 14EE240 Electromagnetic 3 50 50 100 25 50
fields
5 14EE250 Analog Devices 3 50 50 100 25 50
and Circuits
THEORY CUM PRACTICAL
7 14EE270 | Electric Circuit 3 50 50 100 25 50
Analysis
PRACTICAL
8 14EE280 | Analog Devices 3 50 50 100 25 50
and Circuits Lab
9 14ES290 | Workshop -- 100 -- 100 - 50

*  CA evaluation pattern will differ from course to course and for different tests. This will
have to be declared in advance to students. The department will put
ensure that the actual test paper follow the declared pattern.
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Category L T P Credit
14EE210 ENGINEERING MATHEMATICS - Il

BS 21 0 3

Preamble

Vector calculus is a form of mathematics that is focused on the integration of vector fields.
An Engineer should know the Transformations of the Integrals, as Transformation of Line
Integral to surface and then to volume integrals. The Laplace transform method is a powerful
method for solving linear ODEs and corresponding initial value problems as well as systems
of ODEs arising in Engineering. The knowledge of transformations is to create a new domain
in which it is easier to handle the problem that is being investigated. Complex Integration
approach is very useful to evaluate many improper integrals of a real variable.

Prerequisite
Differentiation, Integration and Elementary Calculus.

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

CO1: Find double integral over general areas and triple Understand
integral over general volumes

CO2: Apply Gauss Divergence theorem for evaluating Apply
the surface integral.

CO3: Apply Laplace transform technique to solve the Apply
given ordinary differential equation.

CO4: Predict an analytic function ,when its real or Apply

Imaginary part is known.
CO5: Find the Singularities and its corresponding
Residues for the given function Understand
CO6: Predict the suitable method to evaluate the Understand
Contour integration
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Bloom’s Category Colntlnuous As;essment Tegts Terminal Examination
Remember 20 20 20 20
Understand 60 60 60 60
Apply 20 20 20 20
Analyse 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0
Course Level Assessment Questions
Course Outcome 1 (CO1):

121
1. Predict the value of dexdydz
000
2. Distinguish between triple integral and volume integral.
3. Estimate the area enclosed by the curves y =x* and x +y =2
a X
4. Predict the limits of II f (x, y)dydx, by changing the order of integration.
00
Course Outcome 2 (CO2):
1.
Using Taylor’'s theorem, show that
Z-1* (z-1°
IogZ=(Z—1)—( ) +( > . ,Where |Z -1<1
2 3
2. f = (x* + yz)T - 2xy_j> taken around the rectangle

Using Green’s theorem for
bounded by the lines x=0,x=a, y=0 and y=Db.

3. If f(z)=u(r,0)+iv(r,0) is differentiable at z =re'’, then show that

Course Outcome 3 (CO3):

1. Solve the Equation y +9y = cos2t, y(0)=1& y(%} = -1 using Laplace Transform.

8
2. Lt __p+o
Compute {pz +4p+5
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t
3. Using convolution theorem in Laplace Transform, evaluate ISinuCos(t—u)du

t
4. e tsin3tdt = ———————
Showthat,([ (52 48

Course Outcome 4 (COA4):

0

1. Compute an analytic function f(z)=u+iv, where u =e*(xcosy—ysiny).

2. Using convolution theorem, compute L‘l[

(s®> +a%)(s* +b?)

3. Show that the map w = 1/z maps the circles and straight lines as circles or straight

lines.

4. Demonstrate the Milne Thompson method to construct an analytic function f(z)=u+iv,

given either u(x,y) or v(x,y).

Course Outcome 5 (CO5):

1. Define the term Residue of f(z) at z = a.

2. Give an example of meromorphic function.

3. Identify the singular points of

4. ldentify the residue of —

- -2z
Course Outcome 6(CO6):
T Cos20
1. Evaluate (i) J‘L
5+ 4Cos6

o

XZ

(i)

—3

0

0 .
XSsin mx
(iii) I 5 dx
, X +a

2. Examine the Laurent’s series expansion of f(z)=

in(i)0<|z-1| < 4 (i) |z-1]| >4

(2sin z -1)?

at its poles.

—d
(x2 +1)(x2 + 4) X

(z+3)(z-1)?*’

Distinguish between isolated singularity and removable singularity.

Distinguish between Cauchy's fundamental theorem and Cauchy’s fundamental

theorem.
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Concept Map

(Engineering Mathematics II]

deals with

Complex
Integration

Multiple fol
Integrals aplace
Transform
used to

evaluate consists

/of
1.Transform of S(())I\I;igg
elementary

Analytic

Functions

deals
includes with
consists

of
Conformal
mapping

properties,
Construction

Double Integral

Triple

grel differentiation i
(Volume of functions. Integration
Solids) 2. Inverse

Laplace evaluation using i
USEd.ftO concepts Cauchy's theorem, formula and Integration
vertty apple n residue theorem.
irroational, Green's, Stokes,
solenoidal Gauss divergence
vectors theorems.

Syllabus

MULTIPLE INTEGRALS: Double integrals —Change of order of integration —Double integrals in
polar coordinates —Area enclosed by plane curves —Triple integrals —Volume of Solids —Change
of variables in double and triple integrals.

VECTOR CALCULUS: Gradient, divergence and curl —Directional derivative —Irrotational and
solenoidal vector fields —Simple problems on Vector differentiation—Vector integration —Green’s
theorem in a plane, Gauss divergence theorem and Stokes’ theorem(excluding proofs)-Simple
applications.

LAPLACE TRANSFORM : Laplace transform —Sufficient condition for existence —Transform
of elementary functions —Basic properties —Transforms of derivatives and integrals of
functions -Derivatives and integrals of transforms -Transforms of unit step function and
impulse functions —Transform of periodic functions. Inverse Laplace transform -Statement of
Convolution theorem —Initial and final value theorems—Solution of linear ODE of second

order with constant coefficients using Laplace transformation techniques.
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ANALYTIC FUNCTIONS : Functions of a complex variable —Analytic functions: Necessary
conditions —Cauchy -Riemann equations and sufficient conditions (excluding proofs) —
Harmonic and orthogonal properties of analytic function —Harmonic conjugate —Construction
of analytic functions —Conformal mapping: w = z%, sinz, e* and bilinear transformation.

COMPLEX INTEGRATION :Complex integration —Statement and applications of Cauchy’s
integral theorem and Cauchy'’s integral formula —Taylor's and Laurent’s series expansions —
Singular points —Residues —Cauchy'’s residue theorem —Evaluation of real definite integrals
as contour integrals around unit circle and semi-circle (excluding poles on the real axis).

Text Books
1. Grewal. B.S, “Higher Engineering Mathematics”, 41%' Edition, Khanna Publications, Delhi,

2011.
2. Erwin Kreyszig, “Advanced Engineering Mathematics”, 8" Edition, John Wiley & Sons,
20009.

Reference Books

1. T.Veerarajan, “Engineering Mathematics”, 39 Edition, Tata McGraw Hill, New Delhi,
2004.

2. Thomas Phinny, “Calculus”, 13" Edition, Pearson Education, New Delhi,2005.

3. .B.V.Ramana, “Higher Engineering Mathematics”, Tata McGraw Hill, New Delhi,2011

Course Contents and Lecture Schedule

Module Topic No. of
No. Lecture
Hours
1 Multiple Integrals
1.1 Double integrals and areas 2
1.2 Triple integrals and volumes 2
Tutorial 1
1.3 Change of order of integration 1
1.4 Change of variables between Cartesian and polar with applications 2
Tutorial 1
2 Vector Calculus
2.1 Operators Grad, div and curl with properties 2
2.2 Solenoidal and irrotational vectors 2
Tutorial 1
2.3 Vector integration(three famous theorems) 2
Tutorial 1
3 Laplace Transformation
3.1 Laplace transformation-properties, inverse laplace transforms 2
Tutorial 1
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3.2 Periodic functions, convolution theorem, initial value theorem and 2
final value theorem
3.3 Solution of differential equations and integral equations 2
Tutorial 1
4 Analytic Functions
4.1 Analytic functions, C-R equations and properties 2
4.2 Harmonic functions and Milne Thomson’s method 2
Tutorial 1
4.3 Conformal maps and bilinear transformations 2
Tutorial 1
5 Complex Integration
5.1 Cauchy’s theorem and consequences 1
5.2 Evaluating integrals using Cauchy’s integral formula 2
5.3 Taylor's and Laurent’'s expansions 2
Tutorial 1
5.4 Singularities and Cauchy’s residue theorem 1
5.5 Contour integration using unit circle and semicircular contours 2
Tutorial 1
Total 43

Course Designers

1. Dr.S.Jeyabharathi sjbmat@tce.edu
2. Dr.G. Jothilakshmi gjlmat@tce.edu
3. Dr.A.P.Pushpalatha appmat@tce.edu
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MATERIALS SCIENCE FOR Category L T P Credit
14EE220
ELECTRICAL ENGINEERING ES 2 01 3

Preamble

The course work aims in imparting fundamental knowledge of materials science required for
electrical engineers. The course work will introduce engineers to different types of
conductors, semiconductors and dielectrics. The current magnetic materials, LEDs, Solar
cell materials, superconductors and smart materials will be discussed.

Prerequisite

Basic course (No prerequisite)
Course Outcomes

On the successful completion of the course, students will be able to

(CO1)Compute the electrical conductivity of metals based on classical Apply
free electron theory.

(CO2) Compute the thermal and mechanical properties of different

types of materials Apply
(CO3) Explain the behavior of dielectrics with increasing frequency and Understand
temperature

(CO4)Compute the dielectric constant based on polarizability. Apply

(CO5) Determine the conductivity and band gap of a given
semiconductor for different carrier concentration and temperatures

Understand
(CO6)Compute the magnetic properties of different magnetic
materials Apply
(CO7)Explain the properties and application of new engineering Understand
materials like nano materials and shape memory alloys
(CO8)Explain the properties and characteristics of materials used in Understand

LED and solar cells.
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Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl1. |H M - L - - - - L - - M
CO2. | M L - L - - - - L - - L
CO3. |H M - L - - - - L - - L
CO4 | M M - L - - - - L - - M
CO5 | H M - M M - - - M M - M
CO6 | M L M M - - - - M M - L
CO7 | M L - L - - - - M M - L
S- Strong; M-Medium; L-Low
Assessment Pattern
Continuous Assessment Tests
Bloom’s *3 (Continuous Terminal
Category 1 2 Evaluation of Examination
Experiments)

Remember 20 20 0 20
Understand 50 50 0 50
Apply 30 30 100 30
Analyse 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

*

CATS3: EVALUATION WILL BE BASED ON THE REPORT SUBMITTED FOR THE EXPERIMENTS AND
LAB TEST.

Course Level Assessment Questions

Course Outcome 1 (CO1):

1. Calculate the drift velocity of the free electrons in a conductor of area 10“m? given
the electron density to be 8x10®/m®when a current of 5A flows through
it.(Understand).

2. Calculate the electron density ,if the drift velocity of electrons in a metal wire of
diameter 5mm is 6x10“m/s and the current is 10A (Understand).

3. Calculate the relaxation time of free electrons in a metal of resistivity 1.54x10® ohm-
m, if the metal has 5.8x10?% electrons/m® .Identify the possible material and suggest
the suitability for transformer winding applications.(Apply).
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Course Outcome 2 (CO2):

1. A metal wire is 2.5 mm diameter and 2 m long. A force of 12 N is applied to it
and it stretches 0.3 mm. Determine the stress and strain in the wire.(Remember).

2 . Identify the material A,B,C and D from stress starin curve shown below .Explain your

answer with suitable reasons.

Stress
CEPan

S train

3. Describe the procedure for a tensile test and list the parameters that could be
evaluated from a tensile test (Understand).

Course Outcome 3(CO3):

1. Define dielectric constant of a material.(Remember)
2. Explain the frequency dependence of dielectric constant from power frequency to
optical frequency(Understand)
3. List the different parameters affecting power loss in a dielectric.(Remember)
Course Outcome 4(COA4):

1. A parallel plate capacitor is charged by connecting it to a 90V Battery. The battery is
then disconnected and an insulating liquid is poured between the plates to fill the air
gap .The potential difference is now 30 V. Calculate the dielectric constant of the
liquid and identify the liquid and suggest suitable applications for the same (Apply)

2. Calculate the dielectric constant of a material of a sphere of radius 2cm if the
capacitance is 6 microfarad.(Understand)

3. Calculate the polarizability of a dielectric if the dielectric constant is 4 and the dipolar
density is 2.7x10% per m®.(Understand)

Course Outcome 5(CO5):

1. The intrinsic carrier density at room temperature in Ge is 2.37X10/m?.If the electron
and hole nobilities are 0.38 and 0.18 m? V's?' respectively, calculate the
resistivity.(Understand)

2. For an intrinsic semiconductor with gap width Eg=0.7eV,calculate the concentration
of intrinsic charge carriers at 300K assuming me*=mp=mo(rest mass of
electron).(Understand)
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3. The energy gap of Siis 1.1 eV. Its electron and hole mobilities at room temperatures
are 0.48 and 0.013 m? V''s™ respectively. Evaluate its conductivity.(Understand)
Course Outcome 6 (CO6):

1. A magnetic material has a flux density and magnetization of 0.0044 Wb./m? and
3300 A/m respectively. Calculate the magnetizing force and relative permeability of
the material. Comment on the type of magnetic material and possible
applications.(Apply)

2. The magnetic field strength in copper is 10° A/m. If the magnetic susceptibility of
copper is -0.8X10° calculate the flux density and magnetization in
copper.(Understand)

3. A para magnetic material has a magnetic field intensity of 10* A/m. If the
susceptibility of the material at room temperature is 3.7X10° calculate the
magnetization and flux density in the material.(Understand)

Course Outcome 7 (CO7):

1. Mention any four method of synthesis of nano materials.(Remember)

2. Define a smart material .(Remember)

3. Explain the properties and applications of metallic glasses.(Understand)
Course Outcome 8(CO8)

1. List any four properties required for a semiconductor material to be used as
LED.(Remember)
2. Cite any four compound semiconductors used as solar cell materials.(Remember)

3. Explain the properties of Zinc Oxide which make them suitable as a solar cell
material.(Understand)

Concept Map

Electrical Engineering Materials

‘ / o deals with
/ includes consisits of  EXplains
Conducting materials / \

]

describes the

New engineering materials

o

Dielectric Materials Magnetic materils
Semiconducting Materials

based on

like
Classical free electron theory which are classified as like
and Fermi Level

like

Ferroelectrics
lPlezo electrics i Elementzl
and deals with Materials for low medium Intinge

Metallic Glasses
SuperConductors

Hard& Soft magnetic materials

- ) . Nanomaterials
Neodinium magnetic materials

Smart materials

and High voltage

Extrinsic
Compound semiconductors

Copper
Gold
Silver

I/

Aluminium and find application in and are used in

Solar cells8LED Transformer core applications
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Syllabus

Conducting materials: Conduction in metals-Mobility and Conductivity-Classical free
electron theory of metals-Band theory of Solids( Qualitative)-Classification of solids on basis
of band theory-Fermi distribution function-Effect of temperature on Fermi function- Work
function- Structure ,Property and applications of Cu, Ag, Al, Au.

Thermal Properties-Specific heat capacity and Thermal Conductivity of metals, polymers and
ceramics-Widemaan Franz Law .

Mechanical Properties Resilience, Toughness, Hardness, Fatigue.T ensile test and Creep
test.

Dielectric materials - Electric Susceptibility-Dielectric Constant-Electronic, lonic and
Orientation -, Frequency and temperature dependence of Polarization-Internal field-
Claussius Mosotti  Relation- Dielectric  Loss-Dielectric  Breakdown-Uses  of
dielectrics(Capacitors and Transformers)- Dielectric materials for Low Voltage, Medium
Voltage and High Voltage. PVC,Polyethylene,Rubber,Askerel,SFg,Vacuum,Insulating
Oil,varnish, Bakelite. Letharoid Paper- Ferroelectric materials Piezoelectric materials.

Semiconducting Materials Classification - Intrinsic, Extrinsic, Mobility and Conductivity,
Determination of band gap - Fermi Level and its variation with temperature and impurity
concentration. —(Qualitative approach) -Elemental, Semiconductor-Si,Ge ,Single crystals-
polycrystalline-Thin film- Solar panel materials. Compound Semiconductors 1I-VI, 1lI-V
property and applications of ZnO, GaAs, GaN, Si C, CdS,-LED materials

Magnetic materials —Classification of magnetic materials-(Dia, Para, Ferro,) Domain
theory-Hysteresis- Hard and soft magnetic materials, Epstien frame method,core loss
density. Steel, Silicon, Effect of adding silicon with steel on magnetic properties. Magnetic
materials in Transformers, Neodinium magnets.

New engineering materials-Metallic Glasses-Types of metallic glasses-Preparation-
Properties and applications-Amorphous core materials-Amorphous silicon-Superconductors-
High Temperature Superconductor and Applications ,MEMS, Nano materials-Synthesis-Sol
Gel, Properties and Applications-Shape memory alloys(SMA)-Types- Application of SMA.

Experiments:
1) Widemaan Franz Law-Determination of thermal conductivity
2) Determination of temperature coefficient of resistance
3) B-H Curve of ferromagnetic materials.

Text Books

1) Dekker, Adrianus ,’Electrical Engineering Materials” PHI Learning, Eastern India
Economy Edition ,Digital edition,2006

2) Indulkar C.S and S.Thiruvengadam,” An introduction to electrical engineering
materials, S.Chand, sixth edition,2011.
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Reference Books

1) William Callister, "Materials Science and Engineering” Wiley India Edition, Eight
edition, 2012.
2) William F Smith,Javed Hashemi, Ravi Prakash” Materials Science and Engineering”
Tata Mac Graw Hill, Fourth edition,2006.
3) J.M.D Coey. Introduction to magnetic and magnetic materials, Cambridge University
Press,2009.
4) B.D.Cullity and C.D Graham., Introduction to Magnetic Materials, Wiley ,IEEE Press
,2009.

Course Contents and Lecture Schedule

No. of
Module Topic Lecture
No.
Hours
1. Conducting materials
1.1 Conduction in metals-mobility, conductivity 1
1.2 Classical free electron theory of metals-success and drawbacks 1
1.3 Band theory of solids(qualitative),classification 1
1.4 Fermi distribution function, effect of temperature on Fermi function 1
1.5 Work function, Structure,property and applications of Cu, Ag, Al, Au 1
1.6 Thermal Properties- Specifc heat capacity and Thermal Conductivity of 2
metals, polymers and ceramics-Widemaan Franz Law.
1.7 Mechanical Properties Resilience, Toughness, Hardness,Fatigue. 2
Tensile test and Creep test.
2. Dielectric materials
2.1 Electric susceptibility, dielectric constant 1
2.2 Electronic ,lonic polarization, Orientation and space charge polarization 2
2.3 Frequency and temperature dependence of polarization 1
2.4 Internal field, -Masotti relation 1
2.5 Dielectric loss, dielectric breakdown 1
2.6 Uses of dielectrics(capacitors and transformers)-PVC, Polyethylene, 2
Rubber, Askarals,SFs, Vacuum, Insulating oils/varnish, Bakelite,
letharoid paper
2.7 Dielectric materials for low voltage and high voltage applications 1
2.8 Ferroelectric materials- Piezoelectric materials. 1
3. Semiconducting Materials.
3.1 Classification-intrinsic and extrinsic semiconductors-mobility and 1
conductivity
3.2 Determination of band gap 1
3.3 Variation of Fermi level with temperature and impurity concentration 1
3.4 Elemental semiconductor-Si,Ge,-single crystal-polycrystalline materials 1
3.5 lI-Vland IlI-V Compound semiconductors- property and applications 2
3.6 Structure, property and applications of ZnO, GaAs,GaN,SiC CdS,LED 2
materials
4, Magnetic materials
4.1 Classification of magnetic materials-dia, para, ferro antiferro and ferri 1
magnetism
4.2 Domain theory-hysteresis, Epstiens frame method, Core energy density 2
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Module . No. of

No. Topic Lecture

Hours
4.3 Hard and soft magnetic materials 1
4.4 Influence of silicon on the magnetic properties of steel 1
4.5 Magnetic materials in transformers, ferrite for magnetic application 1
4.6 Neodymium magnets 1

5. New engineering materials

5.1 Metallic glasses-types, preparation, properties and application 2
5.2 Amorphous core materials-amorphous silicon 1
5.3 High Tc superconductors-applications- MAGLEV,SQUID 2
5.4 MEMS- Nano materials-synthesis, properties and applications 2
5.5 Shape memory alloys-types 1
Total 42

Course Designers:

Dr.R.Vasuki rvphy@tce.edu

Mr.A.L.Subramanian  alsphy@tce.edu
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ENVIRONMENTAL SCIENCE Category L T P Credit
14EE230
AND ETHICS HSS 3 00 3

Preamble

This course provides comprehensive insight into ecosystem, natural resources and
biodiversity and creates awareness in every electrical engineering graduate about
the importance of environment and the effect of technology on the environment and
ecological balance and make them sensitive and educate the ways and means to
protect the environment in every professional endeavor that they participates. It also
imparts fundamental environmental ethics and legal provisions.

Prerequisite
NIL

Course Outcomes
On successful completion of the course, the students will be able to

CO 1. Explain the concept, structure and function of an ecosystem Understand
CO 2.ldentify the values and conservation methods of biodiversity Understand
CO 3. Demonstrate the environmental impacts of energy development Apply

CO 4. Describe the effects and control measures of air and noise pollution  Understand
CO 5. Select the suitable management method for solid wastes Apply

CO 6. Recall the environmental ethics and legal provisions Remember
CO 7. Identify the appropriate disaster management method Understand

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8 | PO9 | PO10 | PO11 | PO12
CO4. | M L M

COSs. | M M L

CO3. | L M M

CO4. | M M

CO5. | S S

CO6. | L S

Co7. | M S

S- Strong; M-Medium; L-Low
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Bloom’s Category C(;ntlnuous As;essment T%s;is Terminal Examination
Remember 40 20 20
Understand 60 60 60
Apply 0 20 20
Analyse 0 0 0
Evaluate 0 0 0
Create 0 0 0

*CAT — 3: Case study report for the selected topic followed by presentation in group
(Three students per group).

Scheme of valuation of CAT-3:

Performance Index Internal/ External Marks per
individual

Originality 10

Data collected Internal 10

_Solution for the identified 10

issues

Presentation External -Ten [5x2] experts from the 10 +10

department appointed by HOD

# Assignment: Marks will be given for the group presentation (10-15 min) on any
selected topics related to environmental studies followed by discussion with group
members.

Course Level Assessment Questions
Course Outcome 1 (CO1):
1. Identify the basic components of an ecosystem. (Remember)
2. Describe the energy flow models of an ecosystem. (Understand)
3. lllustrate the sequential evolution of an ecosystem initiating from pioneer
community to climax community. (Understand)
Course Outcome 2 (CO2):
1. Explain the consumptive and productive values of biodiversity. (Understand)
2. Define habitat fragmentation. (Remember)
3. Discuss the conservation methods for conservation of biodiversity in detail.
(Understand)
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Course Outcome 3 (CO3):
1. Describe the impacts of hydroelectric power plant on the environment.
(Understand)
2. List out the observed issues in the Urban area related to electrical energy.
(Remember)
3. Dramatize the environmental impact of Kudankulam Atomic power plant. (Apply)
Course Outcome 4 (COA4):
1. Identify the sources of noise pollution. (Remember)
2. Describe the sources, effects and control measures of air pollution. (Understand)
3. Explain the benefits of green building. (Understand)
Course Outcome 5(CO5):
1. Demonstrate the sequence of waste disposal generated in Indira Gandhi atomic
power plant, Kalpakkam. (Apply)
2. Recognize the composition of E-waste. (Remember)
3. Choose the suitable method to treat the E-waste generated while disposing the old
computers with all accessories from computer laboratory. (Apply)
Course Outcome 6 (CO6):
1. Identify the need for gender equity to maintain the societal stability. (Remember)
2. Describe the necessities for ethical based environmental education and
awareness. (Remember)
3. Recall the theories and codes of Ethics. (Remember)
Course Outcome 7 (CO7):
1. Identify the need for disaster management. (Remember)
2. Describe the causes and consequences of flood in Jammu Kashmir during the
month of September 2014. (Understand)
3. Outline the precaution measures to protect the lives from earthquake

(Understand)
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Model titles for case study:

1. Environmental impacts of quarry industries in Melur Taluk.

2. A study on impacts of tanneries on ground water and soil quality in Dindigul district.

3. Effect of pharmaceutical industry on groundwater quality in poikaraipatty village,
Alagar Kovil.

4. Solid waste and waste water management in TCE hostel.

5. Environmental effect of Kudankulam atomic power plant.

6. Case study on effect of Sterlite industry.

7. Effect on ground water and soil quality by dyeing industries in Tiruppur.

8. Effect of textile wastes in Karur District.

9. Case study on effect of Sand quarries on ground water level in Cauvery river basin.

10. Effect of fire work waste on atmosphere in Sivakasi region.

11. Study on ISO 14001 documentation in the certified organization.

12. Mock audit - ISO 14001 in the TCE campus.

Concept Map
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Enviromental Science and Ethics

N

describes about focused on

Explaing Discuss /

Ecosystem Environmental impacts [f‘imaﬁt ChaﬂaﬂJ [ Solidwaste management ]
Biodiversity of energy sources
I \ Sien) s Environmental ethics

Natural resources

deals with
involves

explains
comprises includes

|
-

consist of

Causes, effects and Nuclear and
control measures of e-waste management

Structure, function and
types of an ecosystem

Types and uses of
Natural resources

Values, conservation
and threats to biodiversity

Syllabus

Environment - an overview - Ecosystem- concept-structure-function-types. Energy flow in
ecosystem. Biodiversity and its conservation- values of biodiversity-threats to biodiversity-
conservation of biodiversity. Natural resources- types, uses.

air and noise pollution

Resource consumption
Preserving resources

Air water forest,soil
and wildlife act

Right of animals
Traditional value system

[

Impacts of renewable and
non-renewable energy sources

Environmental impact of energy sources -Sources of primary energy- present and future
consumption of energy- environmental impacts of energy development- oil, natural gas, coal,
hydro electric, nuclear power, wind mill and solar panels- Urban problems related to energy-
case studies.

Climatic change and solid waste management- Environmental pollution- air and noise
pollution-green house gases- causes, effects- global warming, ozone layer depletion, acid
rain-sources and effects of noise pollution. Pollution control strategies- preventive measures-
green technologies-green building concepts- standards and regulations-role of individuals.
Sustainable development. Hazardous wastes- e-waste-source- effect, management. Nuclear
waste-sources, effects, management. Recycling of waste. Future challenges.

Environmental laws and Ethics-Legal provision in India-environmental acts-air, water,
forest, soil and wildlife (not for examination). Environmental ethics-theories and codes-
resource consumption patterns, equity-disparity, urban-rural equity issues, need for gender
equity, preserving resource for future generation, right of animals, ethical basis of
environment education and awareness, ethical problem solving- changing attitude,
conservation ethics and traditional value systems of India. Effect of social media on the
adolescent. Disaster management, ISO 14001 certifications.

Text books
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1. Erach Bharucha, “Text book for Environmental sciences for Undergraduate
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cources”, UGC, 2004 ( Module L1 &IV)
2. Kaushik, A & Kaushik, CP, Environmental Science and engineering”, 3" Edition,
New Age International (P) Limited, New Delhi, 2009. ( Module I)
3. Henry, JG & Heinke, GW, “ Environmental Science and Engineering”, 2" Edition,
PHI Learning Private limited, New Delhi, 2011. ( Module II)

Reference books

1. Masters, GM & Ela, WP, * Introduction to Environmental Engineering and Science”, 3
Edition, PHI Learning Private limited, New Delhi, 2009. ( Module I11)
2.Encyclopaedia of environmental ethics and philosophy. Available at
www.gmu.ac.ir/download/booklibrary/e-library/Encyclopaedia of Environmental Ethics
and philosophy.pdf ( Module V)
3.www.hightech.lbl.gov/dc-india/documents/presentation/greenbuilding-Srinivas.pdf
(Green buildings)

4. www.bvucoepune.edu.in/pdf’'s/Research and Publication/Research Publication_2010-
11/national conference_2010-11/Green building leader.pdf (Green buildings)

5. wwwi.iisc.ernet.in/currsci/dec25200/1534.pdf ( Nuclear waste)

6. www.cpch.nic.in/latest/27.06.08 guidelines for E-waste.pdf ( E-Waste)

Course Contents and Lecture Schedule

<

Module . No. of

No. Topic Lecture
Hours
1.0 Environment- an overview
1.1 Ecosystem- Definition, concept, structure 1
1.2 Function and types of an ecosystem, ecological succession 1
1.3 Biodiversity- definition, consumptive and productive values 1
1.4 Threats to biodiversity 1
15 Conservation of biodiversity 1
1.6 Natural resources — types, uses of energy resource 1
1.7 Role of an individual in the conservation of natural resources 1
2.0 Environmental impacts of energy sources
2.1 Sources of primary energy 1
2.2 Present and future consumption of energy 2
2.3 Environmental impacts of oil, natural gas, coal 2
2.4 Environmental impacts of hydro electric and nuclear power plants 2
2.5 Wind mills and solar panels- effects on environment 2
2.6 Urban problems related to energy 1
3.0 Climatic change and solid waste management
3.1 Sources and effects of air and noise pollution 1
3.2 Global warming, ozone layer depletion, acid rain- causes and 2
consequences

3.3 Preventive measures for pollution 1
3.4 green technologies and green buildings 2
3.5 Role of an individuals in pollution control 1
3.6 Sustainable development 1
3.7 E-waste- effects and management 2
3.8 Nuclear waste management 2
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Module . No. of
No. Topic Lecture
Hours
3.9 Future challenges 1
4.0 Environmental laws and Ethics
4.1 Legal provisions in India — need 1
4.2 Air, water, forest, soil and wildlife act 1
4.3 Environmental ethics- theories and codes 1
4.4 Resource consumption pattern, equity-disparity, Urban-rural equity 1
issues, need for gender equity
4.5 Preserving resource for future generation 1
4.6 Right of animals, ethical basis of environmental education and 1
awareness
4.7 Conservation ethics and traditional value system in India 1
4.8 Effect of social media on the adolescent 1
4.9 Disaster management 1
4.10 ISO 14001 certification 1
Total 40
Course Designers
1. Dr.K. Radha hodchem@tce.edu
2. Mr.S.Rajkumar rajkumarsubramanium@tce.edu
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Category L T P Credit

14EE240 ELECTROMAGNETIC FIELDS
ES 210 3

Preamble
The Course is designed to impart knowledge of fundamentals of vector calculus, concept of

electric and magnetic fields (both static and time varying) applicable to electrical
engineering. The course exposes the students to the concept of resistance, capacitance,
and Inductance. Students will get an idea about behaviour of field in materials (magnetic,
conducting, insulating materials) at the interface of two different materials and their
applications to Electrical Engineering. Force, torque, generator and transformer working

principles are explained with Electromagnetic Fields.

Prerequisite
14ES160 : Basics of Electrical and Electronics Engineering
14MA110 : Engineering Mathematics - |

Course Outcomes

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

CO Course Outcomes Bloom's Level
Nos.

CO1 | Describe the coordinate systems and vector calculus to electric | Understand
and magnetic fields.

CO2 | Compare the nature, characteristics, properties and | Understand
applications of Electric and Magnetic fields with the help of
fundamental laws of fields.

CO3 | Explain voltage, and current using electric fields. Understand

CO4 | Develop resistance, capacitance and inductance of a given | Apply
electrical component

CO5 | Explain the behaviour of fields at the interface of two different | Understand
materials and their application to electrical engineering

CO6 | Relate electric and magnetic fields with help of Faraday’'s Law | Understand
and Maxwell's Equation, and, their applications to electrical
machines

CO7 | Explain Electromagnetic Wave propagation, Poynting Vector | Understand
and Poynting Theorem

electrical engineering

CO8 | Appreciate the significance of electric and magnetic fields in Responding(A2)
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Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COol 'm L L

Co2 | M L L M M
CO3 | M L L

CO4 | g M M L S M

CO5 | M L L S M

CO6 | M L L

CO7 |'Mm L L

cos S

S- Strong; M-Medium; L-Low

Assessment Pattern

Bloom’s Category Cs?lntlnuous Aiséessment Te$53ts *Terminal Examination
Remember 20 20 20 10
Understand 80 50 50 50
Apply 0 30 30 40
Analyze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

¥ CAT, Terminal Examination should consist of objective type question in Understand
Category for 20% of Maximum Marks.

» Negative marking will be given for wrong answers in objective type questions.

Course Level Assessment Questions

Course Outcome 1 (CO1):

1. Given points P(l, - 3, 5), Q(2, 4, 6), and R(0, 3, 8), find: (a) the position vectors of P
and R, (b) the distance vector rq(c) the distance between Q and R,
2. Determine the divergence of these vector fields:
(@) P = x%yz %+ xz %
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(b) Q=psing f + p’zo + z coso z
3. Determine the flux of D = p® cos® ¢f + z sing & over the closed surface of the

cylinder 0< z <1, p = 4. Verify the divergence theorem for this case.
Course Outcome 2 (CO2):

1. Point charges 5 nC and —2 nC are located at (2,0, 4) and (-3,0, 5), respectively.
(a) Determine the force on a 1-nC point charge located at (1, —3, 7).
(b) Find the electric field E at (1, - 3, 7).
2. fD=(Qy*+2)% +4xy#+ xz C/m? find
(&) The volume charge density at (-1, 0, 3)
(b) The flux through the cube defined b y 0 <x <1, 0<y<1, 0<z<1.
(c) The total charge enclosed by the cube
3. A charge distribution in free space has p, = 2r nC/m?® for 0 < r<10 m and zero
otherwise. Determine Eatr=2mand r =12 m.

4. A rectangular loop carrying 10 A of current is placed on z = 0 plane as shown in
Figure below. Evaluate Hat

10A

=

0 4 &
a. (2,2,0)
b. (4,2,0)
c. (4,8,0)

5. Two conductors carrying current in same direction are place side by side. Obtain the
force developed between the two conductors and draw the magnetic field lines
around it. If the direction of current in one of the conductor is reversed discuss the
change in force and field lines.

Course Outcome 3 (CO3):

1. Two point charges - 4 uC and 5 uC are located at (2, -1, 3)and (0, 4, - 2),
respectively. If a third point charge of 3 uC is located at the origin. Find the potential
at(-1,5, 2)assuming V() =0.

2. IfJ= %(2 cosf T + sin® 5) A/m2, calculate the current passing through

a. A hemispherical shell of radius 20 cm

b. A spherical shell of radius 10 cm
3. Prove that R = V/I.

Course Outcome 4 (COA4):
1. Derive the formula for the capacitance C = Q/Vo of a cylindrical capacitor by

assuming Vo and finding Q
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2. At a particular temperature and pressure, a helium gas contains 5 X 10% atoms/m?. If
a 10 kV/m field applied to the gas causes an average electron cloud shift of 10*® m,
find the dielectric constant of helium.

3. A toroid of circular cross section whose center is at the origin and axis the same as
the z-axis has 1000 turns with total radius 10 cm, core radius of 1 cm. If the toroid
carries a 100 mA, current, find H at,

d 3cm,-4cm,0)
e. (6cm,9cm,0)

4. A composite conductor 10 m long consists of an inner core of steel of radius 1.5 cm
and an outer sheath of copper whose thickness is 0.5 cm
(a) Determine the resistance of the conductor.

(b) If the total current in the conductor is 60 A, what current flows in each metal?

(c) Find the resistance of a solid copper conductor of the same length and cross-
sectional areas as the sheath. Take the resistivities of copper and steel as 1.77 * 10®
and 11.8 * 10°® QOm, respectively

Course Outcome 5 (CO5):

1. A homogeneous dielectric (g = 2.5) fills region 1 (x <0) while region 2 (x >0) is free
space.
a. IfD; =12%-107 +4 2 nC/m? find D, and 6,.
b. If E; =12 V/m and 6,= 60°, find E, and 6;.
2. The following fig. below shows the equipotential lines between two parallel
conducting plates. The top plate is at 100V compared to bottom plate. The dielectric

medium in between the two plates is made up of Mica(e = 6), PVC(g; = 3) and Air(e;
=1).

Identify the material in each medium and justify your answer.
Draw the field lines for this configuration.
c. If conducting plate dimension is 3” X 1” and the plates are separated by 1.5”,
the capacitance measured is 0.21uF, then, Find the energy storage:
i. For the arrangement as shown in Fig.C1
ii. If the all the dielectric medium has uniform dimension and placed
vertically across the length of the conducting plate (i.e.) dimension of
each mediumis 1"x 1" x 1.5".
iii. If the all the dielectric medium has uniform dimension and placed
horizontally between the two plates (i.e.) each medium has 3" x 1"x
0.5" as its dimension.
iv. Compare the results for all the above three cases.

o®
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3. Two parallel sheets of glass (e, = 8.5) mounted vertically are separated by a uniform
air gap between their inner surface. The sheets, properly sealed, are covered with
polyethylene (e, = 3.0) as shown in Fig. below. A uniform electric field of strength
2000 V/m in the horizontal direction exists in the oil. Calculate the magnitude and
direction of the electric field in the glass and in the enclosed air gap when (a) the field
is normal to the glass surfaces, and (b) the field in the oil makes an angle of 75° with
a normal to the glass surfaces. Ignore edge effects.

Course Outcome 6 (CO6):

1. Justify the presence of displacement current and hence modification in Ampere’s law.
2. Derive the Maxwell’'s equation for static fields.
3. Derive the transformer Equation using Faradays Law.

Course Outcome 7 (CO7):

1. Explain Poynting Vector.
2. What do you mean by a lossy dielectric?
3. Derive Helmholts's wave equation.

Course Outcome 8 (CO8):

1. Conducting Quiz on electric and magnetic fields.
2. Getting feedback from the students about the importance of the subject for electrical
engineering.
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Concept Map

1.1Scalar, Vector, Vector Analysis requires
I Scoavtiniss Sy, i semants |, 1o, CEET )
1.3Del operator, Gradient, of
Divergence and Curl of a vector,
Divergence and Stoke’s Theorem
/ classified as

covers

Magnetostatic Fields

Electromagnetic Fields

covers Covers

4.1Faraday’s Law, Principle of operation of generator,

3.1Biot - Savart's Law and Ampere's Law,
motor and transformer.

2.1Coulomb’s Law, Charge density, Electric field intensity, Magnetic flux density and Magnetic field Intensity,

2.2Electric flux density, Gauss law and its applications Force due to magnetic Field in free space and materials. 4.2Displacement current and Maxwell’s equation
2.3Potential, Potential Difference, Basic circuit laws 3.2Composite Materials and field behaviour, Inductance, 4.3Electromagnetic wave propagation and Poynting
2.4Material Characteristics - Current, Current Density, application to Energy Storage and Magnetic Circuits, Theorem

Conductivity and resistivity of materials Torque equation and working principle of a mator,

2.5Permittivity, Dielectric Strength of materials
and application to capacitance & insulation
2.6Multiple Dielectrics and field behavior at the interfaces.

Syllabus

Vector Analysis

Scalar, Vector, Vector addition, Subtraction and Multiplication, Coordinate Systems,
Differential elements, Del operator, Gradient, Divergence and Curl of a vector,
Divergence and Stoke’s Theorem.

Electrostatic Field
Coulomb’s Law, Charge density, Electric field intensity, Electric flux density, Gauss
law and its applications, Potential, Potential Difference, Potential rise and Potential
drop in free space and materials, Basic circuit laws - verifications.
Material Characteristics - Current, Current Density, Conductivity and resistivity of
materials. Permittivity, Dielectric Strength of materials and application to capacitance
& electrical insulation. Multiple Dielectrics and field behavior at the interfaces.
Calculation of capacitance for various application and energy storage. Simulation of
Electric Fields using FEM packages.

Magneto static Fields
Biot — Savart’'s Law and Ampere’s Law, Magnetic flux density and Magnetic field
Intensity, Force due to magnetic Field in free space and materials. Composite
Materials and field behaviour, Inductance, application to Energy Storage and
Magnetic Circuits, Torque Equation and working principle of motor. Simulation of
Magnetic Fields using FEM packages.

Electromagnetic Field
Faraday’'s Law, Principle of operation of generator and transformer, Displacement
current and Maxwell's equation, Electromagnetic Wave Propagation and Poynting
Theorem.
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ASSIGNMENTS

1. Simulation of Electrical and Magnetic Fields using FEM packages.

2. Demonstration of Electric and Magnetic fields using simple experiments

3. Seminar on practical applications of electric and magnetic fields like working of

XEROX machine, MRI Scan etc.

Text Books
1. William Hayt Jr. and John A. Buck , “Engineering Electromagnetics”, TMH publishing co.

Itd., 7" Edition, 2006.

John D. Kraus, “Electromagnetics”, Mcgraw — Hill International Editions, 4" Edition, 1992.

Mathew N.O. Sadiku, “Principles of Electromagnetic Fields”, 4" Edition, Oxford University
Press, 2010.

Reference Books

1. Joseph A. Edminister , “Theory and problems of Electromagnetics”, Schaum’s series Mc

Graw Hill International Edition, 2" Edition, 1993, Singapore.

S.P.Seth,” Fundamentals of Electromagnetics”, Wiley Eastern Ltd., 1% Edition, 2002.

3. A.S. Mahajan and A.A.Rangwala, “Electricity and Magnetism”, TMH publishing co. Itd.,

2008.
Course Contents and Lecture Schedule
Module Topics No. of
No. Lecture
Hours
1.0 Vector Calculus
1.1 Scalar, Vector, Vector addition, Subtraction and Multiplication 2
1.2 Coordinate Systems, Differential elements 2
1.3 Del operator, Gradient, Divergence and Curl of a vector, 3
Divergence and Stoke’s Theorem.
2.0 Electrostatic Field
2.1 Coulomb’s Law, Charge density, Electric field intensity, 2
2.2 Electric flux density, Gauss law and its applications 2
2.3 Potential, Potential Difference, Potential rise, Potential drop in 5
free space and materials, Basic circuit laws - verifications
2.4 Material Characteristics - Current, Current Density, Conductivity 3
and resistivity of materials
2.5 Permittivity, Dielectric Strength of materials and application to
capacitance & insulation
2.6 Multiple Dielectrics and field behavior at the interfaces. 4
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Calculation of capacitance for various application and energy
storage. Simulation

3.0 Magneto static Fields

3.1 Biot — Savart’'s Law and Ampere’s Law, Magnetic flux density and
Magnetic field Intensity, Force due to magnetic Field in free 3
space and materials.

3.2 Composite Materials and field behaviour, Inductance, application
to Energy Storage and Magnetic Circuits, Torque equation and 4
working principle of a motor, Simulation

4.0 Electromagnetic Field

4.1 Faraday’s Law, Principle of operation of generator, motor and 5
transformer.

4.2 Displacement current and Maxwell’s equation 1

4.3 Electromagnetic wave propagation and Poynting Theorem 2

Total 35

Course Designers

1. Dr.R. Rajan Prakash r_rajanprakash@tce.edu
2. Dr.C.K. Babulal ckbeee@tce.edu
3. Dr.V. Prakash vpeee@tce.edu
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ANALOG DEVICES Category L T P Credit
14EE250
AND CIRCUITS PC 3 00 3

Preamble
Signals contain information about a variety of things and activities in our physical world. An

observer, be it a human or a machine, invariably needs to condition and process the signals
in some predetermined manner to extract the required information. This signal
conditioning/processing is usually most conveniently performed by electronic systems. The
signal conversion/conditioning/processing is done by using different semiconductor/signal
conditioning devices like diodes, transistors and op-amps. These could involve rectification,
amplification, filtering, modulation, demodulation, mixing, frequency synthesizing etc. While
the circuits that performed these functions were designed initially using discrete active and

passive components, they are now increasingly made available in integrated circuit form.

This course ‘Analog devices and circuits’ is preceded by a two credit course ‘Basics of
Electrical and Electronics Engineering’ offered in the first semester which presents an
overview of the entire field of electronic engineering. This course is followed by courses

‘Power Electronics’ and ‘Design of Power supplies’.

Prerequisite
14ES160 Basics of Electrical and Electronics Engineering

Course Outcomes
On the successful completion of the course, students will be able to

CO No. COURSE OUTCOMES Bloom’s Level

co1 Explain the characteristics and applications of electronic Understand
devices such as diode, special diodes, BJTs, MOSFETs and
op-amp

CcOo2 Compare various biasing methods for the BJT and MOSFET | Understand
amplifiers

CO3 Explain the working of op-amp based circuits Understand

Co4 Illustrate the applications of IC555 in astable and Understand
monostable mode

CO5 Explain the application of PLL for frequency | Understand
multiplication/division and frequency translation

CO6 Select suitable electronic devices using data sheet for a Evaluate
specific application with proper justifications
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COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8 | PO9 | PO10 | PO11 | PO12
COo1| M L L M M M
Cco2. | M L L M M M
CO3 | M L L M M M
co4 | M L L M M M
COo5 | M L L M M M
CO6 |S S S M M M

S- Strong; M-Medium; L-Low

Assessment Pattern

Bloom’s Category C(;ntlnuous As;essment Te;fs Terminal Examination
Remember 30 30 0 30
Understand 50 40 30 40
Apply 20 30 30 30
Analyse 0 0 20 0
Evaluate 0 0 20 0
Create 0 0 0 0

For the first two tests, 15 marks are allotted for each test and the remaining 20 marks for
third test which is based on mini project (5 marks for proper components selection and

15 marks for hardware design, construction and its explanation).

* Mini project:

A mini-project has to be done by every batch of three students using the electronic devices.
The assessment will be based on the presentation done by the students explaining its
construction, design and working principle, layout and the working condition of the mini-

project.

Course Level Assessment Questions

Course Outcome 1 (CO1):

Define the static and dynamic resistance of a diode.

2. In a combinational clipper circuit, the input sine wave is of 25sinwt. Draw and explain

the Output voltage waveform when Vp;=5V and Vi, = -10V.

3. Explain the construction and characteristics of n-channel depletion MOSFET.
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Course Outcome 2 (CO2):

1. Determine the operating points Vce and | in the following circuit. The circuit uses
silicon transistor with B = 100. Use approximate method. Assume, R1 =  10kQ, R2
= 5kQ, Re =500Q, Rc = 1kQ and Vcc = 10V.

lri  1FC
4': Vee =
[‘] R2  [|Re

Fig.1

2. Determine Rc and Rg for a fixed bias configuration if Vcc = 12 V, p = 80 and Icq =
2.5 mA with Vcegg = 6 V. Use standard values.
3. A MOSFET CS amplifier has gy, = 2.5 mA/V and rd = 500KQ. The load resistance is
10KQ. Find the value of voltage gain.
Course Outcome 3 (CO3):

1. Define input Offset voltage and slew rate in op-amp.
2. Construct an inverting amplifier with gain of 10 and a non-inverting amplifier with gain
of 100 using op-amp.
3. Construct an astable multivibrator for a frequency of 1 KHz using op-amp and also
explain its working.
Course Outcome 4(COA4):

1. Explain the internal block diagram of 555 timer with neat sketch.
2. Develop a monostable multivibrator for a time delay of 1ms using 555 and also
explain its working.
3. Construct an astable multivibrator for a frequency of 10KHz and having duty cycle of
60% using 555 timer.
Course Outcome 5 (CO5):

1. Explain the operation of PLL with neat block diagram.

2. Describe the operation of frequency multiplier circuit using PLL.

3. Explain the application of a PLL as a frequency translator.
Course Outcome 6 (CO6):

1. Select a suitable diode to be used in a half wave rectifier which is connected to a

230V AC supply and the load resistance in the circuit is 100 ohms.
2. Select a suitable transistor to be used in the circuit shown in fig. 1.
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3. Select a suitable op-amp to design a zero crossing detector that has an input sine
wave of 100KHz frequency and the load resistance in the circuit is 200 ohms. The
peak to peak voltage of output must be 24V.

Concept Map

Analog devices and circuits

e ¢
== deal thh\’ ‘ -
deals with { Phase locked loop and its application ,

555 timer and its applications
involves

V-I Characteristics,

Diode and Special diodes- Operation, deals with
parameters and their applications

discusses Selection of electronic devices using data sheets
for the given applications

BJTs and MOSFETs- Construction,Operation,
Comparison of characteristics,

biasing techniques,

AC analysis and their applications

lOperationaI amplifier - Characteristics and its applicationsJ

Syllabus

Devices for Signal Conditioning Circuits

Diode — Operation, V-l Characteristics, Current equation, Parameters and equivalent circuit,
Load line analysis, Transition and Diffusion capacitance, Reverse recovery Characteristics,
Application of Diodes — Rectifier, Clipper, Clamper

Special Diodes: Zener diode, Varactor diode, Schottky Diode and their application.

BJTs — Operation, Comparison of characteristics of CB, CE and CC configurations, Fixed
and Voltage divider biasing, Stability factor, Application as amplifier and switch, Switching
characteristics, DC & AC Load line, Low frequency and high frequency hybrid model, AC
analysis of BJT CE amplifier.

MOSFETs: Construction, Operation, Characteristics and Parameters, Voltage divider
biasing, AC analysis of MOSFET CS amplifier. Introduction to class A, B, C and D amplifier,
Heat sink calculation

Operational amplifier and its applications: Basic concepts, Differential amplifiers, Ideal
op-amp, Parameters of op-amp. Basic op-amp applications- Scale changer, Inverting and
non-inverting amplifiers, Summer and Subtractor, Differentiator, Integrator, Instrumentation
amplifier, Precision rectifier

Comparators and Waveform generators: Comparator - Regenerative comparator, Square
wave generator - Triangular wave generator, Sine wave oscillators - RC phase shift and
wien bridge oscillators
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PLL and Timer: Phase locked loop and its application for frequency multiplication/division
and frequency translation, 555 timer IC — Monostable and Astable operation- Application of
555 for pulse width modulation and FSK generator - Selection of electronic devices using
data sheets for the given applications.

Text Books
Robert Boylestad and Lowis Nashelsky, “Electronic Devices and Circuit Theory”, 10"

1.

Edition, Pearson Education, 2009.

D.Roy choudhury and shail B.Jain, “Linear Integrated circuits”, 4™ edition, New Age

International Pvt. Ltd, 2014

Reference Books

1.
2.
3.

Floyd T.L,” Electronic Devices”, 7" Edition, Pearson Education, 2009

David A. Bell, “ Electronic Devices and Circuits”, 5" Edition, Prentice Hall India, 2010

Albert Malvino and David J.Bates, “Electronic Principles”,?‘h Edition, Tata Mc-Graw Hill,

2007

Jacob Millman, Halkias C.C and Satyabrata Jit, “Electronic Devices and Circuits”, 3™

Edition, Tata Mc-Graw Hill, 2010

Sedra A.S. and Smith K.C, “Microelectronic Circuits”, 5" Edition, Oxford press, 2006

Donald A.Neamen, “Electronic circuit analysis and design”, Second edition, Tata Mc-

Graw Hill, 2003.

Course Contents and Lecture Schedule

No. of
S.No. Topic Lecture
Hours
Devices for Signal Conditioning Circuits
1 Diode
1.1 Operation, V-l Characteristics, Current equation, Parameters and >
equivalent circuit, Load line analysis
1.2 Transition and Diffusion capacitance, Reverse recovery Characteristics 1
1.3 Application of Diodes — Rectifier, Clipper, Clamper 2
1.4 Special Diodes: Zener diode, Varactor diode, Schottky Diode and their >
applications
1.5 BJTs — Operation, Comparison of characteristics of CB, CE and CC
configurations 2
1.6 Fixed and Voltage divider biasing, Stability factor 1
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1.7 Application as amplifier and switch, switching characteristics, DC & AC 1
Load line
1.8 Low frequency and high frequency hybrid model, AC analysis of BJT CE >
amplifier
1.9 MOSFETs— Construction, Operation, Characteristics and Parameters 1
1.10 | Voltage divider biasing, AC analysis of MOSFET CS amplifier 1
1.11 Introduction to Class A,B, C and D amplifier 1
1.12 | Heat sink calculation 1
2 Operational amplifier and its applications
2.1 | Basic concepts - Differential amplifiers - Ideal op-amp , Parameters of op- >
amp
2.2 Basic op-amp applications- Scale changer, Inverting and non-inverting >
amplifiers
2.3 Summer and Subtractor 1
2.4 Differentiator, Integrator 2
2.5 | Instrumentation amplifier 1
2.6 Precision rectifier 1
3 Comparators and Waveform generators
3.1 | Comparator, Regenerative comparator 1
3.2 | Square wave generator, Triangular wave generator 2
3.3 | Sine wave oscillators- RC phase shift and wien bridge oscillator 2
4 PLL and Timer
4.1 | Phase locked loop and its applications for frequency multiplication/division >
and frequency translation
4.2 | 555 timer IC — Monostable and Astable operation 1
4.3 | Application of 555 for pulse width modulation and FSK generator 2
Total 36

Course Designers
1. Dr.M.Saravanan mseee@tce.edu

2. Dr.S.Arockia Edwin  Xavier saexeee@tce.edu
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Category L T P Credit

14EE270 ELECTRIC CIRCUIT ANALYSIS

PC 2 01 3

Preamble

Electric circuit theory is the fundamental theory upon which all branches of electrical
engineering are built. Many areas of electrical engineering, such as power, electric
machines, control, electronics, communications, and instrumentation, are based on electric
circuit theory. Therefore, the basic electric circuit theory course is the most important course
for an electrical engineering student, and always an excellent starting point for a beginner in
electrical engineering education. Circuit theory is also valuable to students specializing in
other branches of the engineering because circuits are a good model for the study of energy
systems in general, and because of the applied mathematics, physics, and topology
involved.

Prerequisite

Course Code : 14ES160 Basics of Electrical and Electronics Engineering
Course Code : 14MA110 Engineering Mathematics - |

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

CcOo Course Outcomes Bloom's Level

Nos.

Co01 State various circuit laws and theorems Remember

C02 Explain circuit’'s behaviour using Ohm's law and Kirchhoff's laws. Understand

Co03 Explain mesh analysis, nodal analysis and network theorems to | Understand
interpret the circuit behaviour

co4 Explain AC circuits using phasor techniques under steady state Apply
and transient conditions for any first order and second order
systems.

CO05 Explain two-port parameters of networks Understand

CO06 Extend circuit concepts to Three Phase Circuits Understand

Co7 Explain magnetically coupled circuits behaviour Understand

Co8 Perform circuit analysis to prove circuit laws and theorems | Precision (S3)
independently

C09 Demonstrate the time and frequency response of electric circuits | Precision (S3)
using simulation tool with an understanding of its limitations

C10 Demonstrate the behaviour of three phase circuits using simulation | Precision (S3)
tool independently with an understanding of its limitations

Cl1 Perform accurately equi-potential lines of various electrode Precision (S3)
configurations experimentally
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Mapping with Programme Outcomes

COs | PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11 | PO12

COa.

COA4.

CO3

CO4

CO5

CO6

Co7

CO8

CO9

C10

G I = - - 2R - I

DD DD D i -

c11

M

M

M

L
L
L
L
L
L
L
M
M
M
M

nwl unl un uwrlrrjr|\rr|r|(r|r

51| Z

51| Z

S- Strong; M-Medium; L-Low

Assessment Pattern

Bloom’s Category Cs?lntlnuous Aiséessment Te;fs *Terminal Examination
Remember 20 20 20 10
Understand 80 60 60 60
Apply 0 20 20 30
Analyse 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

® CAT — | & 2, Terminal Examination should consist of objective type question for 20% of
Maximum Marks in Understand Category.

*CAT — 3 should be conducted as a practical session for assessing the attainment of
C08 to C011.

» Negative marking will be applied for objective type questions
Course Level Assessment Questions
Course Outcome 1 (CO1):

1. State Krichhof'f's Laws

2. Define Ohm'’s law

3. State Thevenin's theorem
Course Outcome 2 (CO2):

1. Which Krichhoff's law is applied for nodal analysis?
2. What are plannar circuits?
3. Solve mesh currents for the circuit of figure below.
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Course Outcome 3 (CO3):

1. Determine the voltage V and current | for the network in figure below using
Thevenin’s theorem

a1

A M 1

6 il -
g 0

—_— @ Sin |

A -

= 61l
2. Inthe power triangle shown in Fig. below, the reactive power is:

(2)1000 VAR leading (b) 1000 VAR lagging (c) 866 VAR leading (d) 866 VAR
lagging

60~

500 W
Course Outcome 4 (COA4):

1. Draw the power triangle.

2. Why current lags the voltage in an Inductor?

3. Determine the Norton equivalent of the circuit in Fig. Given as seen from terminals
a-b. Use the equivalent to find I,.
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20,/0°V (’:

4. At what frequency will the output voltage vo(t) in Fig. below be equal to the input
voltage v(t)?

10

Ay

o) in % (1)

(a) Orad/s (b) - 1rad/s (c) 4 rad/s
(d) ~ rad/s (e) none of the
above
Course Outcome 5 (CO5):

1. Draw the transient current response of a RL series circuit when subjected to step
input.
2. Find v(t) for t > 0 in the RLC circuit of Fig. Shown below.

ELEY) 14H ,._
— BT
N 0RE WEFE T
Course Outcome 6 (CO6):
. . . 4 20Q
1. Write the governing equations of Y parameters. [0_1 s 2 }

2. List out some of the terms in circuit theory and its dual.
3. The ABCD parameters of the two-port network in Fig. below are
The output port is connected to a variable load for maximum power transfer. Find R,

1002

and the maximum power transferred.
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Course Outcome 7 (CO7):

=

Write the relationship between line and phase quantities of a three phase circuit.
2. Ifin an acb phase sequence, V,, =100 220, then V¢, is:
(@ 100 £140°  (b) 100« 100° (c)100 £50° (d) 100« 10°
3. For the unbalanced circuit in Fig. below, find: (a) the line currents, (b) the total

complex power absorbed by the load, and (c) the total complex power supplied by
the source.

120,0° rms

120/120° rms

4. If in an acb phase sequence, V4, = 100 £20°, then V, is:
(b) 100 £140° (b) 100« 100° (c)100 £50° (d) 100« 10°
Course Outcome 8 (CO8):

1. Explain Dot Rule in coupled circuits.
2. Theideal transformerin Fig. has N,/N; = 10. The ratio V,/V; is:

AT AT
_-\'1__-“-'3 2

I

3. Calculate the mesh currents in the circuit of Fig. below,

10020° V
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Concept Map

‘ 1.18asic Components ‘
and conventions

| transtorm:

Syllabus
DC Circuits: Basic Components and conventions, Circuit laws, equivalent resistance,

voltage and current division, transformations, mesh and nodal analysis, network theorems —

superposition, Thevenin’s, Norton, Maximum Power Transfer and Reciprocity.

AC Circuits: Sinusoids, Phasors, Inductance and Capacitance, Impedance and admittance,

Power triangle, steady state analysis, Resonance.
Transient Analysis: Source free, Step and sinusoidal response for RL, RC & RLC circuits.

Two-port Networks: Impedance, admittance, Hybrid and Transmission parameter, Inter

relation and interconnection of networks, Duality.

Three Phase Circuits: Balanced, unbalanced star — delta connections. Power

measurement.

Coupled Circuits: Mutual Inductance, Dot rules, Energy in coupled circuits.

Laboratory Session: Simulation/Demonstration using PSIM
1. Verification of circuit laws and theorems for DC and AC circuits precisely.

2. Simulation of the characteristics of Inductance and Capacitance using

simulation tool independently.

3. Simulation of transient and frequency response characteristics of electric circuit

using simulation tool independently.
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4. Simulation of behaviour of three Phase circuit using simulation tool

independently.

5. Obtain accurately equi-potential lines for various electrode configurations

experimentally.

Text Books
1. W.H. Hayt & J.K. Kemmerly and Steven M. Durbin, “Engineering circuit analysis”, Tata

McGraw Hill, 7" edition, New Delhi, 2007

2. Mahmood Nahvi, Joseph A Edminister, “Electric Circuits”, Tata McGraw - Hill Education,
5™ Edition, 2010.

Reference Books
1. Mahmood Nahvi, Joseph A Edminister, “Electric Circuits”, Tata McGraw - Hill Education,

5™ Edition, 2010.
2. Sudhakar A and Shyam Mohan SP, “Electric Circuit Analysis”, Tata McGraw Hill, New
Delhi, 2008

Course Contents and Lecture Schedule

No. of
Module Topic Lecture
No.
Hours
1.0 DC Circuits
1.1 Basic Components and conventions 2
1.2 Circuit laws, equivalent resistance, voltage and current division, 3
transformations
1.3 Mesh and nodal analysis 3
1.4 Network theorems — superposition, Thevenin’s, Norton, Maximum 4
Power Transfer and Reciprocity
2.0 AC Circuits
2.1 Sinusoids, Phasors, 2
2.2 Inductance and Capacitance, Impedance and admittance, Power 2
triangle
2.3 Steady state analysis, Resonance. 3
3.0 Transient Analysis
3.1 Source free response for RL, RC & RLC circuits. 3
3.2 Step response for RL, RC & RLC circuits. 3
3.3 Sinusoidal response for RL, RC & RLC circuits. 3
4.0 Two-port Networks
4.1 Impedance, admittance, Hybrid and Transmission parameter 3
4.2 Inter relation and interconnection of networks 2
4.3 Duality 2
5.0 Three Phase Circuits
5.1 Balanced, unbalanced star — delta connections. 3
52 Power measurement 1
6.0 Coupled Circuits
6.1 Mutual Inductance | 2
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No. of
Module Topic Lecture
No.
Hours
6.2 Dot rules 2
6.3 Energy in coupled circuits. 2
Total 45
Course Designers
1. Dr.C.K. Babulal ckbeee@tce.edu
2. Dr.R. Rajan Prakash r_rajanprakash@tce.edu
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14EE280 ANALOG DEVICES Category L T P Credit

AND CIRCUITS LAB i 001 !

Preamble

This laboratory gives a practical exposure to the students to learn the characteristics of
various electronic devices such as diodes, BJT, MOSFET and OPAMP that are used
nowadays in most of the electronic circuits. The students also learn the design and the
construction of different electronic circuits based on the above electronic devices and
different circuits based on IC555 timer. To validate the experimental results, the use of
simulation tools for the performance analysis is also introduced to the students.

Prerequisite
14ES160 Basics of Electrical and Electronics Engineering

CcOo Course outcomes Blooms level

No.

CO1. | Obtain accurately the characteristics of electronic devices Understand,
(Diodes, BJT, MOSFET and OP-AMP) independently Precision (S3)

CO2. | Construct DC power supply for the given specifications Apply, Precision
independently (S3)

CO03. | Construct accurately wave shaping circuits for the given Apply, Precision
specifications independently (S3)

CO4. | Construct accurately OP-AMP based circuits for the given Apply, Precision
specifications independently (S3)

CO5. | Construct accurately astable and monostable multivibrators Apply, Precision
using IC555 for the given applications independently (S3)

CO6 | Make use of simulation tool for the performance analysis of the | Apply, Precision
given electronic circuit independently with an understanding of | (S3)
its limitations

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Col1| M L L L M M
coz2| S M M L M M M

CO3 S M M L M M M

Co4 S M M L M M M

CO5 S M M L M M M

CO6 S M M L S M M

S- Strong; M-Medium; L-Low
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List of Experiments:

1. Characteristics of diode, Zener diode, BJT, MOSFET and op-amp. (C0O1)

2. Design of DC power supply using voltage regulator ICs for the given specifications
(CO2)

3. Design of clipper and clamper circuits using diodes for the given specifications.
(CO3)

4. Design of op-amp based inverting, non-inverting amplifiers and arithmetic circuits for
the given specifications. (CO4)

5. Design of precision rectifier for the given specifications. (CO4)

6. Design of active | and Il order low pass and high pass filters for the given
specifications. (CO4)

7. Design of op-amp based sine wave and square wave oscillators for the given
specifications. (CO4)

8. Design of frequency divider and PWM circuit . (CO5)

9. Design of FSK generator and Schmitt trigger (CO5)

10. Simulation of above electronic circuits using PSPICE/PSIM/Simulink and to validate
the experimental results. (CO6)

Course Designers

1. Dr.M.Saravanan mseee@tce.edu
2.Dr.S.Arockia Edwin saexeee@tce.edu
Xavier
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Category L T P Credit

14ES290 WORKSHOP

ES

Preamble

0 01 1

This is the foundation practical course for the students of circuit branches (EEE, ECE, CSE
and IT). The aim of this course is to impart fundamental hands-on skill in carrying out

experiments at higher semester practical courses.

Prerequisite

14ES160 : Basics of Electrical and Electronics Engineering

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

CcO Course outcomes Blooms level

No.

CO1. | Select and use accurately various power supplies and Understand,
meters Precision (S3)

CO2. | Accurately discriminate and use fuses and Circuit breakers

Apply, Precision (S3)

CO0a3. | Select and make use of components in bread board and
soldering in the PCBs

Apply,S3 Precision
(S3)

CO4. | Accurately use the AFO and CRO in electronic circuits

Apply, Precision

(S3)
COS5. | Trouble shoot the electrical wiring and measure electrical Apply, Precision
parameters (S3)

CO6 | Realize the importance of earthing in electrical safety

Apply, Precision
(S3)

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Col1| M L L L M M
Ccoz2| S M M L M M M

CO3 S M M L M M M

Co4 S M M L M M M

CO5 S M M L M M M

CO6 S M M L S M M

S- Strong; M-Medium; L-Low
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List of Experiments

EEE:
1. Realization and Discrimination of fuses and Circuit breakers
2. Earthling practices and its significances
3. Wiring practices and testing
4, Functionalities of RPS/AFO/CRO
5. Functionalities and Selection of Analog and Digital meters
ECE:
1. Identifying electronic components and understanding PCB glossary

2. Conversion of schematic into PCB layout and PCB fabrication
3. Practicing of soldering and desoldering

1. Practice on different DOS and Unix commands. Basic configuration management of
Windows operating system.

2. Practice on designing and preparing reports using word, Power-point and Excel
applications.

1. Computer Assembly and Configuration: PC Assembling: Steps for assembling a
PC-commonly used devices an overview, assembling a SMPS in a cabinet, fixing a
processor in a mother board, assembling RAM in a motherboard, pinning a cooling
fan in a mother board, Assembling a hard disc drive in a cabinet, assembling a
CD/DVD ROM in a cabinet. Assembling a floppy drive in a cabinet, fixing
motherboard In a cabinet, Connecting the cables from the SMPS to motherboard,
hard disc, drives & etc, Establishing data connection for to motherboard, hard disc,
drives. Fixing wires for power restart switches, fixing wires for power & HDD LED'’s,
fixing wires for external USB and Audio connections.

2. System Installation: Steps for installing software’s for hardware, Hardware &
Software Trouble Shooting.

Course Designers:

1. Dr.V.Saravanan vseee@tce.edu

2. Dr.V.Prakash vpeee@tce.edu

3. Dr.P.S.Manoharan psmeee@tce.edu

4. Dr.K.Hariharan khh@tce.edu

5. M.Sivakumar mskcse @tce.edu

6. C.Senthilkumar cskcse@tce.edu

7. M.Thangavel thangavelmuruganme@gmail.com
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OUTCOME BASED EDUCATION

CURRICULUM AND DETAILED SYLLABI

FOR

B.E. EEE DEGREE PROGRAMME

THIRD SEMESTER

FOR THE STUDENTS ADMITTED FROM THE

ACADEMIC YEAR 2014-15

THIAGARAJAR COLLEGE OF ENGINEERING

(A Government Aided 1SO 9001:2008 certified Autonomous Institution affiliated to Anna University)
MADURAI - 625 015, TAMILNADU

Phone: 0452 — 2482240, 41
Fax: 0452 2483427
Web: www.tce.edu
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Semester Theory Theory cum Practical Special Credits
Practical Courses
1 2 3 4 5 6 7 8 9 10

| 14MA110 14PH120 14CH130 14EG140 14ES150 14ES160 14ME170 14PH180 14CH190 -

Engineering Physics (3) Chemistry (3) English (3) Basics of Civil | Basics of | Engineering Physics Lab (1) Chemistry Lab (1) 21
Mathematics and Electrical and | Graphics (3)
1(3) Mechanical Electronics

Engineering Engineering (2)

2

1l 14EE210 14EE220 14EE230 14EE240 14ES290 --

Engineering Materials Science | Environmental Electromagnetic Workshop (1) 20
Mathematics 1l | for Electrical | Science and | Fields
3) Engineering (3) Ethics ®3)

(©))

1] 14EE310 14EE370 -

Engineering Problem solving 20
Mathematics 1l using
3) Computers

(3)

v 14EE410 14EG450 14EE4CO
Engineering Engineering Capstone 22
Mathematics IV Design (3) Course-I
) @

\Y 14EE510 14EEPX0 -

Engineering Prog. Elec.I (3) 20
Mathematics V
)

\ 14EE610 14EEPX0 14EEGx0 14EG670 --

Financial Prog. Elec.ll (3) Gen. Elec. | Professional 20
Management 3) Communication
(©)) 3

Vil 14EE710 14EEPX0 14EEPX0 14EEGxX0 14EE7CO
Project Prog. Elec.lll Prog. Elec.IV Gen. Elec. Il (3) Capstone 20
Management ?3) ?3) Course-ll
(©)) @

Vi 14EEPX0 14EEPX0 14EEPX0 14EE880 --

Prog. Elec.V Prog. Elec.VI Prog. Elec.VII -- -- - - Project (12) 21
(©)] (©)] (©)]
Total Credits 164
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Basic Science Courses

Humanities and Social Science Courses

Engineering Science courses

. Analog & Digital Electronic System Courses

. Electrical Energy System Courses

. Power Electronics & Drives Courses

. Control & Automation Courses

Core and General Elective Courses, Capstone Courses & Project
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B.E. EEE Degree Programme

COURSES OF STUDY
(For the candidates admitted from 2014-15)

SECOND SEMESTER

Course Name of the Course Category No. of Hours | Credits
Code / Week
L T P
THEORY
14EE210 | Engineering Mathematics - Il BS 2 2 - 3
14EE220 | Materials Science for Electrical BS 2 - 2 3
Engineering

14EE230 | Environmental Science and Ethics BS 3 - - 3
14EE240 | Electromagnetic fields ES 2 2 - 3
14EE250 | Analog Devices and Circuits PC 3 - - 3
THEORY CUM PRACTICAL
14EE270 | Electric Circuit Analysis PC 2 - 2 3
PRACTICAL
14EE280 | Analog Devices and Circuits Lab PC - - 2 1
14ES290 | Workshop ES - - 2 1

Total 14 4 8 20
THIRD SEMESTER
Course Name of the Course Category No. of Hours | Credits
Code / Week

L T P

THEORY
14EE310 | Engineering Mathematics - Il BS 2 2 - 3
14EE320 | Transformers PC 2 2 - 3
14EE330 | DC Machines PC 2 2 - 3
14EE340 | Measurement Systems PC 3 - - 3
14EE350 | Digital Systems PC 2 2 - 3
THEORY CUM PRACTICAL
14EE370 | Problem Solving Using Computers ES 2 - 2 3
PRACTICAL
14EE380 | DC Machines and Transformers PC - - 2 1
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Lab
14EE390 | Digital Systems Lab PC - - 2 1
Total 13 8 6 20
BS : Basic Science
ES : Engineering Science
PC : Programme Core
PE : Programme Elective
L : Lecture
T : Tutorial
P : Practical
Note:

1 Hour Lecture/week is equivalentto 1 credit
2 Hours Tutorial/week is equivalent to 1 credit

2 Hours Practical/week is equivalent to 1 credit
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THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015
B.E. EEE Degree Programme

SCHEME OF EXAMINATIONS
(For the candidates admitted from 2014-150nwards)

SECOND SEMESTER

S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in | uous al Mark Exam
Hrs. Asses Exam S
sment
*
THEORY
1 14EE210 Engineering 3 50 50 100 25 50
Mathematics - Il
2 14EE220 Materials Science 3 50 50 100 25 50
for Electrical
Engineering
3 14EE230 Environmental 3 50 50 100 25 50
Science and Ethics
4 14EE240 Electromagnetic 3 50 50 100 25 50
fields
5 14EE250 Analog Devices 3 50 50 100 25 50
and Circuits
THEORY CUM PRACTICAL
7 14EE270 | Electric Circuit 3 50 50 100 25 50
Analysis
PRACTICAL
8 14EE280 | Analog Devices 3 50 50 100 25 50
and Circuits Lab
9 14ES290 | Workshop -- 100 -- 100 -- 50

THIRD SEMESTER

S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in | uous al Mark Exam
Hrs. Asses Exam S
sment
*
THEORY
1 14EE310 Engineering 3 50 50 100 25 50
Mathematics - IlI
2 14EE320 Transformers 3 50 50 100 25 50
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14EE330 DC Machines 3 50 50 100 25 50
4 14EE340 Measurement 3 50 50 100 25 50
Systems
5 14EE350 Digital Systems 3 50 50 100 25 50
THEORY CUM PRACTICAL
7 14EE370 | Problem Solving 3 50 50 100 25 50
Using Computers
PRACTICAL
8 14EE380 | DC Machines and 3 50 50 100 25 50
Transformers Lab
9 14EE390 | Digital Systems 3 50 50 100 25 50
Lab

*

CA evaluation pattern will differ from course to course and for different tests. This will
have to be declared in advance to students. The department will put
ensure that the actual test paper follow the declared pattern.
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Category L T P Credit
ES 2 20 3

14EE310 ENGINEERING MATHEMATICS - llI

Preamble

Fourier analysis allows modelling periodic phenomena which appears frequently in
engineering and elsewhere—thinks of rotating parts of machines, alternating electric
currents or the motion of planets. Related period functions may be complicated. Now, the
ingenious idea of Fourier analysis is to represent complicated functions in terms of simple
periodic functions, namely cosines and sines. The representation of infinite series is called
Fourier series. The discovery of Fourier series and Fourier Transform had a huge impetus

on applied mathematics as well as mathematics.

In Mathematics, a partial differential equation (PDE) is a differential equation that contains
unknown multivariable functions and their partial derivatives. PDEs are very important in
many areas of physics and engineering and have many more applications. Partial
Differential equations are derived from physics and instruct the methods for solving
boundary value problems, that is, methods of obtaining solutions which satisfy the conditions
required by the physical situations such as Heat flow Equations of one Dimension and two

dimensions.

Prerequisite
Differentiation, Integration and Differential Equations

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

CO1 : Construct the Fourier series expansion of the Apply
periodic function

CO2: Construct the Fourier series for discrete Apply
sequence

CO3: Apply Fourier transform technique to evaluate Apply
the given integral

CO4: Develop Discrete Fourier transform for the Apply

given sequence.
CO5: Explain the methodology of solving a Partial

differential equation Understand
C06: Solve the given Heat equation (one dimensional /
Two dimensional) Apply
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Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl|S M L L M
CO2 | S M L L M
CO3 |S M L L M
CO4 | S M L L M
CO5 | M L M
CO6 | S M L L M
S-Strong; M-Medium; L-Low
Assessment Pattern

Bloom’s Category C(;ntlnuous As;essment Tes3ts Terminal Examination
Remember 10 10 10 0
Understand 30 30 30 30
Apply 60 60 60 70
Analyse
Evaluate
Create 0 0 0 0
Course Level Assessment Questions
Course Outcome 1 (CO1):

1. Find the difference between Odd and Even functions. (Remember)

2. Use the Fourier series expansion of X2, in the interval — 7 < X <7 and hence show

that Ziz
n

X,
3. Develop the complex form of fourier series of f(x) :{ )
X",

2
T

Course Outcome 2 (CO2):
When Fourier coefficients in the Fourier series can be obtained using Practical

1.

Harmonic Analysis?

Explain Discrete Fourier series.

(Remember)

(Understand)

(Understand)

if O<x<nxm

Construct the first two harmonics of the Fourier series for f(x) from the table

below.
X 130°]60° [ 90° | 120°]150° | 180° | 210° | 240° | 270° | 300° | 330° | 360°
y |[35[6.09]7.82[858[843[7.73]/6.98|6.71 | 6.04 [5.55[5.01 |5.35
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(Apply)
Course Outcome 3 (CO3):

XZ

1. Make use of the Fourier transform of e 2 , prove that e 2is self reciprocal

(Apply)
2. Solve for f(x) from the integral equation If(x)Cosaxdx =e” (Apply)
0
n ., d"F(s) . .
3. Show that F{x f(x)} =(-1) s where F(s) is the Fourier transform of f(x).
S
(Apply)

Course Outcome 4 (COA4):
1. Find DFT of the sequences x(n) = Cos(%}; N =4 (Remember)

2. Construct the IDFT of {X(k)}, given that x(k) = {1, 1+j, 2, 1-2j, 0, 1+2j, 0, 1-j}.(Apply)

A [n|<N;
3. Construct the DTFT of {X(n)}, for a rectangular pulse x(n) = ,
0, |n|>N;
(Apply)
Course Outcome 5 (CO5):
1. Demonstrate the working rule of solving the Lagrange’s linear
Equation. (Understand)
2. Find the complete integral for \/B-i-\/a =1 (Remember)
3 Solve (x? —yz)p + (Y* = x2) q = (z2* —xy) (Understand)

Course Outcome 6 (CO6):

1. A bar of 10 cm long, with insulated sides has its ends A and B maintained at
temperatures 50° C and 100° C respectively, until steady-state conditions prevail.
The temperature at A is suddenly raised to 90° C and at B is lowered to 60° C .
Calculate the temperature distribution in the bar thereafter.
(Apply)

2. Calculate the steady state temperature distribution in a rectangular plate of sides a
and b insulated at the lateral surfaces and satisfying the boundary conditions: u(0, y)
=0,u(@ y) =0, for0 <y <b;ub) =0 and u( x,0) =x(a - x), for 0 < x < a.
(Apply)

3. A plate in the form of the ring is bounded by circles r =5 and r = 10. Its surfaces are
insulated and the temperature along the boundary areu(5,0)=10co0sé +6sin@,

u(10,0) =17cos@ +15sin §. Calculate the steady state temperature in the plate.
(Apply)
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Concept Map

14EE310

Engineering Mathematics - 111

1. Fourier Series

[z. Fourierrransform] [3‘ Partial Differential Equation) 4. Boundary Value Problems

deals with deals with deals with deals with

1.1 General Fourier Series 2.1 General Fourier Transform 3.1 Formation of PDE 42 One Dimensional - -

1.2 0dd and Even Function 2.2 Fourier Sine and Cosine Transform 3.2 Solution of PDE " Heat Equation 44 ;WOt E\mertlismnal
1.3 Half Range Sine and Cosine Series 2.3 Convolution 3.3 Lagrange's Linear Equation €2 =gtiation

1.5 Discrete Fourier Series 2.5 Discrete Fourier Transform 3.4 Second Order PDE

1.6 Complex form of Fourier Series

[4.4.1 Cartesian Ccordinates) (4.4.2 Polar Coordmatesj

Syllabus

Fourier Series: Dirichlet's conditions, General Fourier Series, Half range Sine and Cosine
series, Parseval's Identity, Half range Sine and Cosine series , Discrete Fourier Series-

Harmonic Analysis , Complex form of Fourier Series.

Fourier Transform: Fourier Integral Theorem, Fourier Transform, Fourier Sine and Cosine
Transforms, Convolution Theorem, properties, Parseval's Identity, Discrete Fourier

Transform, Discrete Time Fourier Transform.

Partial Differential Equations: Formation, Solution of standard types of first order
equations, Lagrange’s linear equation, linear partial differential equations of second and

higher order with constant coefficient.

Boundary Value Problems: Classification of Second Order linear partial differential
equations, Introduction to one dimensional wave equation (up to formatting boundary
conditions), One dimensional heat equation - Solution by Fourier Series, Steady State
Solution of two dimensional heat equation in Cartesian Co-ordinates - Laplace equation in

Polar Co-ordinates - Solution by Fourier Series method.

Text Book

Grewal.B.S, Higher Engineering Mathematics, Khanna Publications, 42" Edition, 2012.
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Reference Books
1. Veerarajan .T, “Engineering Mathematics”, 3" Edition. , Tata McGraw Hill, New Delhi,

2004

2. Kreyszig,E., “Advanced Engineering Mathematics”, John wiley and sons,(Asia)Pte Ltd.,
Singapore, 2006.

3. Kandasamy.P, Thilagavathy.K, Gunavathy.K , “Engineering Mathematics Vol.
lI",S.Chand & Company Ltd, New Delhi, 2008.

4. P.Ramesh Babu, “Digital signal Processing”, Fourth Edition, SCITECH Publications Pvt.
Ltd, Chennai, 2001

Course Contents and Lecture Schedule

Module Topic No.of
No. Lecture
Hours
1. Fourier Series
1.1 Dirichlet’s conditions, General Fourier Series 2
1.2 Even and Odd function 1
1.3 Half range Sine and Cosine series 1
Tutorial 1
1.4 Parseval’'s Identity 1
1.5 Discrete Fourier Series - Harmonic Analysis 2
1.6 Complex form of Fourier Series 1
Tutorial 1
1.6 Discrete Fourier series 2
2. Fourier Transformation
2.1 Fourier Integral Theorem, Fourier Transform 1
2.2 Fourier Sine and Cosine Transforms 2
Tutorial 1
2.3 Convolution Theorem 2
2.4 Properties, Parseval's Identity 1
2.5 Introduction of Discrete Fourier Transform 1
2.6 Discrete Fourier Transform, Discrete time Fourier Transform 2
Tutorial 1
3 Partial Differential Equations
3.1 Formation 2
3.2 Solution of standard types of first order equations 2
Tutorial 1
3.3 Lagrange’s linear equation 1
3.4 Linear partial differential equations of second and higher order with 3
constant coefficient
Tutorial 1
4 Boundary Value Problems
4.1 Classification of Second Order linear partial differential equations 1
4.2 Method of separation of variables 1
4.2.1 Introduction to one dimensional wave equation (up to formatting 1
boundary conditions)
4.2.2 One dimensional heat equation - Solution by Fourier Series 3
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Tutorial 1
4.4 Steady State Solution of two dimensional heat equation 1
4.4.1 Two dimensional heat equation in Cartesian Co-ordinates - Solution 2
by Fourier Series
Tutorial 1
4.4.2 Two dimensional heat equation in polar Co-ordinates - Solution by 3
Fourier Series
Tutorial 1
Total 48

Course Designers:

1. Dr.S.Jeyabharathi sjbmat@tce.edu
2. Dr.G.Jothilakshmi gjlmat@tce.edu
3. Dr.A.P.Pushpalatha appmat@tce.edu
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Category L T P Credit
14EE320 TRANSFORMERS PC 2 20 3

Preamble

The course aims in imparting fundamental knowledge of Transformer construction, types,
Operation and Design concepts required for electrical engineers. The transformer principle
was demonstrated in 1831 by Michael Faraday. A transformer is a device used to transfer
electrical energy from one circuit to another. A transformer changes electricity from one level
to other level of voltage using the properties of electricity. In an electric circuit, there is
magnetism around it. Second, whenever a magnetic field changes a voltage is made. Loss
in the transformer arises due to winding resistance, hysteresis losses, eddy currents,
magnetostriction, mechanical losses, and stray losses. Applications of transformers are due
to power level, frequency range, voltage level, cooling type, function, end purpose and
winding turns ratio. There are various kinds of transformer like Instrument transformer,
Isolation transformer, Power transformer, welding transformer, High frequency transformer,
Booster transformer and Auto transformer.

Prerequisite

14EE220 Material Science for Electrical Engineering
14EE240 Electromagnetic Fields

14EE270 Electric Circuits Analysis

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

(CO1) Explain the principles and fundamentals of Transformers. Understand
(CO2) Explain the construction of Transformer and role of its Understand
Accessories.
(CO3) Analyze the performance of transformer using equivalent circuit  Analyze
for the given requirement

(CO4) Explain the role of different types of transformer & its Understand
applications.

(CO5) Identify the operational issues and remedial measures in Apply
Transformers.

(CO6) Apply the testing procedures for Transformer as per the Apply
standard practice

(CO7) Design of Main Dimensions of Transformer for the given Apply

Specifications
Mapping with Programme Outcomes
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Cos | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl1. |H H M - - - - - - - - -
CO2. |H L L - - L L - - - - -
CO3. |H H L H - M L - - - - -
CO4 | M L L - - L - - - - - -
CO5 | H M L M - M L - - - - -
CO6 |H L L - - L - - - - - -
CO7 |H L H - - L - - - - - -
S- Strong; M-Medium; L-Low
Assessment Pattern

Bloom’s Continuous Assessment Tests Terminal

Category 1 2 3 Examination
Remember 20 20 - 20
Understand 40 40 - 30
Apply 30 40 - 40
Analyze 10 0 - 10
Evaluate 0 0 - 0
Create 0 0 - 0

CAT 3 — Seminar / Presentation/ Quiz / Role Play

Topics:

1. Selection of Transformer for the given applications:
Constant Load

Variable load

Generating Station

Sub-station

Measurement & Protection
Outdoor/Indoor

a.
b.
C.
d.
e.
f.
g.
h.
i

2. IEC, IEEE

3.

4,

5.

Note :

¢ Divide the class into 18 groups with 4 students in each group
Topics will be assigned to all the group on Day 1

Converters / Inverters / Power electronics Applications

Welding

High Frequency power supply
Testing Standards

Power Transformer Mounting / Connections
Gas Analysis / Oil testing procedures
Transformer Installation and Commissioning procedures

o Each group will make a presentation for 20 minutes on the topic given in the list
above on the site visit / field trip / industrial visit / laboratory experiments/ Data sheet
o Award marks based on the presentation (technical Content, Question & Answer) for

CAT 3

o There will be no written test for CAT 3
o CAT 1 & 2 is a written test covering the remaining topics

Assignment-3 will be evaluated based on the group presentation in the class on the
readings of the following Laboratory experiments and inference.

Passed in BOS meeting held on 11-04-2015

118 Approved in 50" AC meeting held on 30-05- 2015




Scott Connection
Sumpner’s Test
Performance Estimation using various load

Course Level Assessment Questions

Course Outcome 1 (CO1):

1.

2.

Derive the EMF equation of single phase transformer. (Understand)

A 400/200Volts Single phase transformer is supplying a load of 30 Amperes at a
power factor of 0.8 lagging. On no-load the current and power factor is 2.1 Amperes
& 0.2 lagging respectively on high voltage side. Calculate the current taken from the

supply. (Apply)
Define the term transformation ratio in Transformer. (Remember)
Specify the assumptions made in ideal transformer operation. (Remember)

Draw the phasor diagram representing the various electrical parameters of the
transformer with Resistive load and inductive load conditions. (Understand)

A current transformer has two turns on the primary winding and a secondary winding
of 260 turns. The secondary winding is connected to an ammeter with a resistance of
0.2Q. The resistance of the secondary winding is 0.3Q. If the current in the primary
winding is 650A, determine (a) the reading on the ammeter, (b) the potential
difference across the ammeter, and (c) the total load in VA on the secondary. (Apply)

A three-phase transformer has 600 primary turns and 150 secondary turns. If the
Power supply Line voltage is 1.5kV, determine the secondary phase to phase voltage
on no-load when the windings are connected: (a) delta-star (b) star-delta. (Apply)

Course Outcome 2 (CO2):

1.

Compare the construction features and performance of Core type and Shell type
transformer. (Understand)

Mention the advantages of shell type transformer over core type transformer.
(Remember)

List the various types of cooling methods adopted for transformer cooling?
(Remember)

Specify the role of breathers in Transformer? (Remember)

Explain the operation of on-load tap changer used in Transformer. Also specify the
applications and advantages. (Understand)

Course Outcome 3(CO3):

1.

2.

Define voltage regulation in Transformer. (Remember)

Draw the Equivalent Circuit of a Single phase transformer. Also deduce it into a
simplified equivalent circuit mentioning the assumptions. (Understand)
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10.

11.

12.

Why transformer efficiency is high, when compared to other rotating electrical
machines? (Remember)

State the conditions for Maximum Efficiency in Transformer. (Remember)
Why transformers are rated in KVA? (Remember)

A 300kVA transformer has a primary winding resistance of 0.4Q and a secondary
winding resistance of 0.0015Q. The iron loss is 2kW and the primary and secondary
voltages are 4kV and 200V respectively. If the power factor of the load is 0.78,
determine the efficiency of the transformer (a) on full load, and (b) on half load.

(Apply)

A 6 kVA, 100V/500 Vaolts, single-phase transformer has a secondary terminal voltage
of 487.5volts when loaded. Determine the regulation of the transformer. (Apply)

A transformer has 600 primary turns and 150 secondary turns. The primary and
secondary resistance’s are 0.25Q and 0.01Q respectively and the corresponding
leakage reactance’s are 1.0Q and 0.04Q respectively. Determine (a) the equivalent
resistance referred to the primary winding, (b) the equivalent reactance referred to
the primary winding, (c) the equivalent impedance referred to the primary winding,
and  (d) the phase angle of the impedance.(Apply)

A 100kVA, 6600/400 Volts, 50Hz single phase transformer has 80 turns on LV side.
At 25Hz, its flux increases by 10%. Calculate the HV and kVA rating at 25Hz.
(Analyze).

A 220/440 Volts 50Hz 5kVA Single phase transformer operates with 220V, 40Hz
supply on high voltage winding side. Analyze the effect of eddy current loss and
hysteresis loss. (Analyze)

In a transformer, if the iron losses and copper losses are 12kW and 96kW
respectively, then at what fraction of load will the efficiency be maximum? (Analyze)

The resistance and reactance of a 10 kVA, 400/200Volts, Three phase transformer
are 2% and 10% respectively. If the constant losses in the machine is 1%, Calculate
the maximum possible percentage efficiency of the transformer. (Analyze)

Course Outcome 4(COA4):

1.
2.
3.

Specify are the advantages of using Auto Transformer. (Remember)

Mention the application of instrument transformer. (Remember)

Draw the Scott connection circuit of Transformer to convert Two phase power supply
to three phase supply and Vice versa. (Understand)

Course Outcome 5(CO5):

1.

2.

3.

Specify the role of Transformer oil in Transformer? (Remember)
Why secondary of current transformer is always short-circuited? (Remember)

Specify the need of parallel operation of transformers? Also specify the conditions to
be satisfied for parallel operation? (Remember)
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4. Calculate the all day efficiency of a 500KVA Distribution Transformer used for
domestic power supply, whose iron loss and copper loss are 1600Watts and

5500Watts respectively. In a day it is loaded as follows (Apply)

Duration in Hours 4 10 4 4 2
Load in kW 350 100 300 250 200
Power Factor 0.80 0.70 0.75 0.70 0.75

To meet 7MVA power demand, 2 Nos. of 5000kVA 11kVolts/415Volts, three phase
transformers are operating in parallel. The % of impedance offered by the
Transformer No. 1 is 4.5% and Transformer No. 2 is 5.0%. Calculate the kVA load
shared by each transformer? (Apply)

Course Outcome 6 (CO6):

1.

2.

3.

Why power factor is Low during Transformer Open Circuit Test? (Remember)
State the advantages of Sumpner’s test for Transformer. (Remember)

A 500KVA, 11kV/425V Three phase Transformer has an efficiency of 97% both at full
load and half load at unity power factor. Determine the efficiency at 80% of full load
at 0.9 lagging power factor. (Apply)

Draw the circuit diagrams for conducting Open Circuit Test and Short circuit test on a
single phase transformer. Also explain, how the efficiency and voltage regulation can
be estimated by these test. (Understand)

Explain the method of conducting polarity test in transformer with a circuit diagram?
(Understand)

250kVA transformer has a full load copper loss of 3kW and an iron loss of 2kW.
Calculate (a) the output kVA at which the efficiency of the transformer is a maximum,
and (b) the maximum efficiency, assuming the power factor of the load is 0.80.

(Apply)

Two similar 250/1000 Volts, 10 KVA Transformers are being tested by the sumpner’s
test method. At rated voltage of 250volts on the Low voltage side the wattmeter
reading is found 250watts and ammeter reading is 4Ampers. On the series
connected High voltage side, a voltage of 80Volts drives a rated full load current of
10 Amperes. Calculate the efficiency of the transformer at 80% of its full load at 0.9
Power factor leading? (Apply)

Course Outcome 7(CQO7)

1.

2.
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Two transformers of the same type, using the same grade of iron and conductor
materials are designed to work at the same flux and current densities, but the linear
dimensions of one are two times those of the other in all respects. Calculate the ratio
of KVA ratings of the two transformers. (Apply)

The emf per turn of a single phase 6.6kV/415V, 50Hz transformer is 12Volts.
Calculate the number of turns in the high voltage and low voltage windings and the
net cross sectional area of the core for a maximum flux density of 1.4Tesla. (Apply)
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3. Determine the main dimensions of the core and window for a 500 kVA, 6600/400V,
50Hz, Single phase core type, oil immersed, self cooled transformer. Assume: Flux
density = 1.2 T, Current density = 2.75 A/mm? , Window space factor = 0.32, Volt /
turn = 16.8, type of core: Cruciform, height of the window = 3 times window width.
Also calculate the number of turns and cross-sectional area of the conductors used
for the primary and secondary windings. (Apply)

4. Determine the main dimensions of the 3 limb core (i.e., 3 phase, 3 leg core type
transformer), the number of turns and cross-sectional area of the conductors of a
350kVA, 11000/ 3300 V, star / delta, 3 phase, 50 Hz transformer. Assume: Volt / turn
= 11, maximum flux density = 1.25 T. Net cross-section of core = 0.6 d?, window
space factor = 0.27, window proportion = 3 : 1, current density = 250 A/cm?, ON
cooled (means oil immersed, self cooled or natural cooled ) transformer having
+2.5% and £5% tapping on high voltage winding. (Apply)

5. Calculate the no-load current of a 220/110V, 1kVA, 50Hz, Single phase transformer
with the following data: uniform cross-sectional area of the core = 25 cm?, effective
magnetic core length = 0.4m, core weight = 8 kg, maximum flux density = 1.2 T,
magnetizing force = 200 AT/m, specific core loss = 1.0 W/kg. (Apply)

Concept Map
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Syllabus

Construction

Shell & Core Type Transformer Construction, Types of Core, Windings & Insulation,
Bushings & Terminals, Tap Changer, Conservator Tank, Breather, Bucholz Relay, Oil Level
Gauge, Temperature Indicators, Methods of Cooling, Transformer Specifications, Drying and
Impregnation, Various types of three phase connections of transformers, Vector
Groups(Qualitative Treatment only).

Working Principle

Working Principle of Transformer, Elementary theory of an Ideal Transformer, EMF
Equation, Voltage Transformation Ratio, Practical single phase transformer - winding
Resistance, Magnetic Leakage, Inrush Current, Magnetizing Current Waveform.
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Performance Analysis

Analysis of Practical Transformer with Approximate/Exact Equivalent Circuit, Regulation,
Losses, Efficiency, Electromagnetic Forces in Power Transformers.

Types and Applications

Auto Transformer, Two & Three Winding Transformer, Power & Distribution , Instrument
Transformer, Welding Transformer, Testing Transformer, Scott connected transformer,
Phase Shifting Transformer, Dry type Transformer , Traction Transformer, Rectifier
Transformer, Converter Transformer, High Frequency Transformer(Qualitative Treatment
only).

Operation

Tap changing & Voltage control, Effects of harmonics and harmonic compensation,
Condition for Maximum Efficiency, All-day Efficiency, Loading & Life of Transformer, Parallel
operation of Transformer, Oil Sampling, Oil Testing, Transformer QOil Filtration, Transformer
Protection.

Testing

Transformer Testing — Routine Test-Dielectric & Parametric Tests, Type Test-Temperature
Rise & Impulse Test, Special Tests-Short circuit, Unbalance Current, Magnetic Balance,
Zero Sequence Impedance & Noise Level measurement Tests, Sumpner's test, IEC/IEEE
Standard Practices of Testing.

Design concepts

Output Equation, Selection of Number of Turns, Core Dimensions and Winding Wires &
Strips, Size of HV and LV Conductors, Transformer Tank/Cooling Requirements,
Transposition of Conductors, Transformer Manufacturing process flow chart, Performance
evaluation.

Text Books
1) Bharat Heavy Electricals Limited, "Transformers” Second edition, Eleventh Reprint
2012.

Reference Books

1) Indrajit Dasgupta,’Design of Transformer” McGraw Hill Education (India) Private
Limited, Eleventh Reprint, 2014.

2) Feinberg R "Modern Power Transformer Practice” The Macmillan Press Limited,
Reprinted 1983.

3) Pavlos S. Georgilakis “Spotlight on Modern Transformer Design” Springer,2009.

4) L. Umanand, S. R. Bhat, “Design of Magnetic Components for Switched Mode
Power Converters” New Age International Publishers Ltd. 1% Edition, 1992

5) Kulkarni S.V, Khaparde.S.A, “Transformer Engineering” Marshel Dekker Inc, 2004.

Course Contents and Lecture Schedule

Module . No. of
Topic Lecture
No.
Hours
1. Construction
1.1 Shell & Core Type Transformer Construction, Types of Core, Windings 2
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No. of

Module Topic Lecture
No.
Hours

& Insulation, Bushings & Terminals

1.2 Tap Changer, Conservator Tank, Breather, Bucholz Relay, Oil Level 2
Gauge, Temperature Indicators, Methods of Cooling, Specifications

1.3 Transformer Drying and Impregnation 1

1.4 Various types of three phase connections of transformers, Vector 1
Groups

2. Working Principle

2.1 Working Principle of Transformer, Elementary theory of an Ideal 1
Transformer

2.2 EMF Equation, Voltage Transformation Ratio 2

2.3 Practical single phase transformer - winding Resistance, Magnetic 1
Leakage

2.4 Inrush Current, Magnetizing Current Waveform 1

3 Performance Analysis

3.1 Analysis of Practical Transformer with Approximate/Exact Equivalent 2
Circuit,

3.2 Regulation, Losses, Efficiency 2

3.3 Electromagnetic Forces in Power Transformers 1

4, Types and Applications

4.1 Auto Transformer, Two & Three Winding Transformer, Power & 1
Distribution

4.2 Instrument Transformer, Welding Transformer, Testing Transformer 1

4.3 Scott connected transformer, Phase Shifting Transformer, Dry type 1
Transformer

4.4 Traction Transformer, Rectifier Transformer, Converter Transformer, 1
High Frequency Transformer

5. Operation

5.1 Tap changing & Voltage control, Effects of harmonics and harmonic 1
compensation

5.2 Condition for Maximum Efficiency, All-day Efficiency 2

5.3 Loading & Life of Transformer, Parallel operation of Transformer 1

5.4 Oil Sampling, Oil Testing, Transformer Oil Filtration 1

5.5 Transformer Protection 1

6. Testing

6.1 Transformer Testing — Routine Test-Dielectric & Parametric Tests, Type 2
Test-Temperature Rise & Impulse Test,

6.2 Special Tests-Short circuit, Unbalance Current, Magnetic Balance, Zero 2
Sequence Impedance & Noise Level measurement Tests, Sumpner's
test,

6.3 IEC/IEEE Standard Practices of Testing 1

7 Design Concepts

7.1 Output Equation, Selection of Number of Turns, Core Dimensions and 3

Winding Wires & Strips
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No. of

Module .
Topic Lecture
No.
Hours
7.2 Size of HV and LV Conductors, Transformer Tank/Cooling 3
requirements, Transposition of Conductors
7.3 Transformer Manufacturing process flow chart, Performance evaluation 2
CAT 3- group presentation 6
Total 45

Course Designers:

1. Dr.V.Saravanan vseee@tce.edu
2. Dr.C.K.Babulal ckbeee@tce.edu
3. Dr.V.Prakash vpeee@tce.edu
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Category L T P Credit
PC 2 20 3

14EES30 DC MACHINES

Preamble

Direct Current (DC) machine is a highly versatile energy converting device. They can be
designed to give a wide variety of voltage-current or speed- torque characteristics for both
dynamic and steady-state operation. Due to their flexibility in speed control, DC motors are
widely used in applications requiring a wide range of speeds or precise control of output.

Prerequisite
e 14ES160 : Basics of Electrical and Electronics Engineering

Course Outcomes
On the successful completion of the course, students will be able to

Course Outcomes

CO1. | Explain the construction and its features of DC machines. K2
CcOo2 Explain the principle of operation and types of DC machines. K2
Cco3 Select a suitable DC machine for the given application, based on | K3
characteristics.
Co4 Explain the starting methods, speed control, and testing of DC Motors. K2
CO5 Design the main dimensions of DC machines for the given specification. K3
CO6 Design the armature windings of DC machines for different specifications. K3
co7 Design the field circuit of DC machines for different specifications. K3

cos8 Analyze the performance of the DC machine for the given design | K4
specifications.

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl1 |H M
CO2 | H L
Cco3 H H N
CO4 | H M M L
CO5 | m H L
CO6 | M H L
CO7 | Mm H L
Ccos8 L H L

S- Strong; M-Medium; L-Low
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Assessment Pattern

Bloom’s Category Colntlnuous As;essment Tests Terminal Examination
Remember 20 20 20
Understand 40 40 40
Apply 30 30 30
Analyse 10 10 10
Evaluate -- -- --

Create -- -- --

o CAT-3: Group presentation (Seminar/Quiz/Role play) in the class for the case studies

given in the course content through Site visit/Industry Visit/Field trips. Based on the
performance of the presentation, CAT-3 mark will be awarded.

Assignment-3 will be evaluated based on the group presentation in the class on the
readings of the following Laboratory experiments and inference.

0 Load characteristics of DC Generators

0 Load characteristics of DC Motors

0 Swinburne’s and Hopkinson’s Tests

Course Level Assessment Questions
Course Outcome 1 (CO1):

1.

2.
3.

Enumerate all the parts in a DC machine. State the material and the function of each
part.

List the similarities and dissimilarities between lap and wave windings in a DC machine.
Why is the yoke of a machine not laminated whereas the armature core is laminated?

Course Outcome 2 (CO2):

1.
2.
3.

Derive the EMF equation of a DC generator.
Explain armature reaction in a DC machine.
Why DC series motors should be started only on load?

Course Outcome 3 (CO3).

1.

Passed in BOS meeting held on 11-04-2015

A separately excited DC motor runs at 1500 rpm under no load with 200 V applied to the
armature. The field voltage is maintained at its rated value. The speed of the motor,
when it delivers a torque of 5Nm, is 1400 rpm. The rotational losses and armature
reaction are neglected. Find the armature resistance. Also find the armature voltage to
be applied to deliver a torque of 2.5 Nm at 1400 rpm.

A belt driven DC shunt generator runs at 1500 rpm delivering 10kQ, at 220 V bus bars.
The belt breaks, following which the machine operates as a motor drawing 2 kW power.
What will be its speed as a motor? The armature and field resistances are 0.25Q and
55Q. Ignore armature reaction and assume the contact drop at each brush to be 1 V.

Find the correct characteristics
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Motor Characteristics

/
-:-/

Power Factor, Current, Speed =

Torque Voltage —_—

(a) Speed torque characteristics of DC series motor.
(b) Speed regulation characteristics of DC shunt motor.
(c) Current torque characteristics if dc series motor.

Course Outcome 4 (CO4)
1. Explain the methods of sped control of DC shunt motors.
2. Explain why a starter is required for starting a DC motor.
3. A 200 V DC shunt motor running at 1000 rpm takes an armature current of 17.5 A. It
is required to reduce the speed to 600 rpm. What must be the value of resistance to
be inserted in the armature circuit if the armature resistance is 0.4Q7?

Course Outcome 5 (CO5)

1. List the factors influencing selection of No. of poles.

2. Find the main dimensions, number of poles and length of air gap of a DC machine
having the following data: 400 KW; 500 Volts; 180 rpm; 92 % efficiency; Average flux
density in the gap = 0.6 Tesla; Ampere conductor per metre = 35000; Frequency of
flux reversal should lie between 25 to 50 Hz; Current per brush arm should not
exceed 100 Amps; Armature MMF per pole should not exceed 5250 Amps. Take
ratio of Length of armature to Pole pitch as 0.7.

3. Show that
i) the eddy current loss remains constant and
i) the hysteresis loss reduces

When increasing number of poles from 2 to 4 for the same area of the core.

Course Outcome 6 (CO6)

1. Calculate the Back pitch, Front pitch, Winding pitch & Commutator pitch for a 25
slots, 4 poles, 25 segment simplex lap wound armature.

2. Draw a developed winding diagram for a 4 pole, 12 slot armature having simplex lap
winding. Show the positions of poles and brushes.

3. Determine the current through armature conductor and brush of a 200 Volts, 100KW,
4 pole DC Shunt generator. Neglect field current.

Course Outcome 7 (CO7)

1. Design a shunt field coil from the following data:

Field MMF per pole = 9000

Mean length of turn =1.4mt

Depth of coil =35cm

Voltage across each field coil =40

Resistivity of wire = 2.1 x10 ~® Ohm-mt.

Thickness of insulating varnish on the wire = 0.2 mm
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Power dissipation from total surface of the coil should not exceed 700 Watts/ m?.
Check your design for power dissipation.

2. Find the Depth of the field coil of DC shunt machine having MMF per unit height of
field coil as 39906 Amps; Power dissipation as 700 W / m?; and coil space factor as
0.65.

3. State the disadvantages of selecting larger no. of poles in DC machine design.

Course Outcome 8 (CO8)

1. The design data of a 37 KW, 230 V, 1400 rpm shunt generator is: no. of poles=4,
D=1.3m, L=0.165 m. Validate this design and justify your conclusion. Assume
other relevant data.

2. Choose, with reasons, a suitable number of poles for a 400 kW, 250 V, 250n rpm
shunt generator having an armature diameter of 1.2 m and a length of 0.3 m.

3. The design data of shunt field winding of a 6 pole, 440 V, dc generator are as
follows: height=1.9m, current=0.565 A, turns=1500, area= 2.77 m?. Validate this
design and justify your conclusion. Assume other relevant data.

Concept Map

DC Machines

Design of Dc Machines

Starting and speed control

Construction-Principle of operation, Construction-Principle of operation, types,
types, characteristics and applications characteristics and applications

Testing Methods

Main dimensions Field Design

Armature Design

Syllabus
DC Machine

Construction — Various Parts and its functions— types of cooling, mounting, Standards &
Specifications.
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DC Generators

Principle of operation, EMF equation, Armature reaction, commutation, Types- self and
separately excited - shunt, series and compound, Characteristics, Regulation, Applications —
Pilot and Main Exciters, Battery charging and Electro plating- Case studies.

DC Motors

Principle of operation, Torque equation, Types — Series — shunt — compound, characteristics,
Losses, Efficiency, Applications- Starter motor, Traction, Lathes, Elevators- Case studies.

Testing of DC motors

Starters, Speed control, Swinburne’s Test, Heat run Test, Hopkinson’s Test, Testing
Standards - IEC, NEMA - Case studies.

Design of DC Machines
Design of Armature core and yoke - Armature windings and diagrams - Poles and field
windings — performance evaluation- Case studies.

Text Books

1. D.P.Kothari & l|.J.Nagrath, “ Electrical Machines”, Tata-McGrawhill, New Delhi, 3™
Edition, 2004

2. A.K.Sawhney and A.Chakrabarti, “ A course in Electrical Machine Design”,6Ih Edition,
Dhanpat Rai & Co (P) Ltd., 2006.

Reference Books
1. R.K.Rajput, “ Electrical Technology”, Laxmi Publications, 3" edition, 2005.
Vincent Deldoro ,“ Electromechanical Energy Conversion ” PHI Il edition,

2
3. Gupta.J.B,"Theory of Performances of Electrical Machines’ Katson, 7" Edition, 1987
4. M.G.Say, Theory and performance of electrical machines, Tata-Mcgraw hill
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Course Contents and Lecture Schedule

Module Topic No. of Lecture
No. Hours
1 DC machine
1.1 Construction- Various parts and functions 1
1.2 Types of cooling, mounting 1
1.3 Standards & Specifications 1
2 DC Generators
2.1 Principle of operation, EMF equation 1
.2 Armature reaction, commutation 1
2.3 Types- self and separately excited - shunt, series and 1
compound
2.4 Characteristics 2
2.5 Regulation, Applications — Pilot Exciters 2
2.6 Tutorial 1
2.7 CAT-3 Evaluation 3
Assignment-1
3 DC Motors
3.1 Principle of operation, Torque equation 1
3.2 Types — Series — Shunt — Compound motors 1
3.3 Characteristics, Losses, Efficiency 2
3.4 Applications- Starter motor 2
3.5 Tutorial 2
3.6 CAT-3 Evaluation 3
Assignment-1
4 Design of DC machines
4.1 Design of Armature core 1
4.2 Armature windings and diagrams 2
4.3 Poles and field windings 2
4.4 Performance evaluation 1
4.5 Tutorial 3
CAT-3 Evaluation 3
Assignment-2
5 Testing of DC Machines
51 Starters, Speed control, Testing methods, Standards-IEC, 2
NEMA
Assignment-3 6
Total 45

Course Designers:
1. Dr.S.Latha sleee@tce.edu
2. Mr.V.Mahesh maheshv@tce.edu
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Category L T P Credit

14EE340 MEASUREMENT SYSTEMS

PC 3 00 3

Preamble
The rapid development of new and exciting means of measurement using new technologies,

the adoption of new standards are leads us to the state of “Classic Electrical Measurements

are today on the periphery of interest. However knowledge of these subjects is important to
understand the principles of modern measuring instruments. This course is designed to
impart fundamental knowledge of analog measuring instruments characteristics. This course
exposes the knowledge about the construction, principle and applications of analog and
digital measuring instruments. Students will get the fundamental knowledge of DC and AC

null measurement methods along with its behaviours on it's various applications.

Prerequisite

14EE240: Electromagnetic Fields
14EE250: Analog Devices and Circuits
14EE270: Electric Circuit Analysis

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

Cco1

Explain the Metrics of Electrical parameters, static & dynamic
characteristics, Calibration and Standards of measuring instruments.

Understand

COo2

Calculate various types of errors in analog and digital measurements
using statistical analysis

Understand

CO3

Explain the construction, working principle and applications of moving
coil, moving iron, rectifier type, electro-dynamic, induction type
instruments and usage of instrument transformers

Understand

CO4

Choose suitable AC and DC bridge for measuring R, L,C and frequency
for the required specifications

Apply

CO5

Explain the specifications, principle of operation, and applications of
various Digital instruments such as Voltmeter, Wattmeter, Multimeter,
Frequency Meter, DSO, LCR meter, Energy meter, Power factor meter,
Harmonic Analyser, and Spectrum analyser

Understand

CO6

Explain the concepts of Smart Meters, Automatic Meter Reading(AMR),

and Virtual Instrumentation

Understand

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8 | PO9 | PO10 | PO11 | PO12
COl. | M L

Co2.| M L

CO3. | M L

CoO4.| S M L

CO5. | M L L

CO6. | M L L L

S- Strong; M-Medium; L-Low
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Assessment Pattern

Continuous Assessment Tests

Bloom’s Category Terminal Examination

1 2 3
Remember 20 10 10 20
Understand 30 20 20 50
Apply -- 20 20 30
Analyse -- -- -- --
Evaluate -- -- -- --
Create -- -- -- --

NOTE: For Assignment 3, Maximum of 10 marks will be awarded by evaluating the
students performances in the specified activities such as group Seminars, Technical Report
writing , Quiz and Group discussions.

Course Level Assessment Questions

Course Outcome 1 (CO1):

1. State the meaning for ‘International Standard’ in measurements. (Remember)

2. Name the few static performance characteristics of a measuring instrument.
(Remember)

3. Explain the significance of the dynamic characteristics. (Understand)

Course Outcome 2 (CO2):

1. Differentiate the following: a) Instrumental Error Vs Environmental Error. (Understand)
2. Define accuracy. (Remember)
3. Explain about Drift and its various types. (Understand)

Course Outcome 3 (CO3)
1. Describe the various forces/torques required in the measuring instruments. (Understand)

2. Derive the expression for equation of motion for permanent magnet moving coil
instrument. (Understand)

3. Demonstrate the construction features of a repulsion type Ml instruments. (Understand)

Course Outcome 4 (CO4)

1. Resistance R, given in Figure 1, is a temperature sensitive, the relation between the
resistance and temperature is also given in Figure 1. Calculate (a) At what temperature
the bridge is balanced; (b) Amplitude of the error signal at 60°. (Apply)

R (k£2)

5
4
3
2

1

% 20 40 60 80 100

Temp (°C)

2. Figurel
3. The Schering bridge shown in Figure 2 is operated at balance. Find the equivalent series
resistance and capacitance of Rx and Cx. Also find the Q factor of the capacitor Cx.
(Understand)
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c, =15 pF

Ry = 10kS2

C, =0.001 gF

Figure 2

4. A Wheatstone bridge is connected for identify the cable fault as shown in Figure 3. When
the switch is in position a, the bridge is balanced with R1=1000Q, R2=100 Q, R3=53 Q.
When switch S is in position b, the bridge is balanced with R1=1000 Q, R2=100 Q,
R3=52.9 Q. if the resistance of the shorted wire is 0.015 Q /m. What is the distance
between the place of fault and the bridge? (Apply)

Sound
cable

Rs = Ry -
a 7
slb =

6V

Faulty cable

Wy

) Figure__3
Course Outcome 5 (CO5)

1. Explain the working principle of digital voltmeter. (Understand)
2. Explain the operation of digital energy meter. (Understand)
3. Summarize the advantages of Digital Instruments. (Understand)

Course Outcome 6 (CO6)

1. Demonstrate the significance of smart meters. (Understand)
2. Explain the concept of smart Grid. (Understand)

3. Summarize about the Automatic Meter Reading (AMR). (Understand)

Concept Map

( Measurement Systems ]

depicts explains the

Calibiation & explains the Provides the  describes the
Standards knowledge of
Digital Instruments

i (DC & AC Null measuremnts]
With the
classijfication

[Instruement Charateristicsj

[Smart meters & AMRJ

[Construction Principles

for the measurement with Prinf:iple &
of instruments of R, L, C & frequency application for
\ using the bridges

Dynamometer
Type

Moving Coil &

Moving Iron

Induction Wheatstqne &
Type Kelvin Frequncy meters
— Maxwell's, Hays &
Rectifier type Anderson's LCR &
Power factor meter
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Syllabus

Basics of Measurements - Metrics and Tolerances of various Electrical parameters (V,|, f,
Power), Static characteristics-Errors in measurements -Dynamic characteristics, Calibrations
and Standards.

Analog Instruments- Introduction to analog measuring instruments-Construction, principle
and applications of - Moving Coil instrument- Moving Iron instrument - Rectifier type
instrument - Dynamometer type instrument - Induction type instrument, Selection of a
measuring instrument for a specific application, Statistical analysis of error data (Simple
Problems) - Error correction methods, Measurements of power using CT & PT.

DC and AC null measurements and it's applications -Wheatstone bridge, kelvin bridge -
Schering Bridge, Wein's bridge -Maxwell’s bridge,Hay’s bridge, Anderson Bridge-Selection
of a suitable bridge for specific application (eg.cable fault identification).

Digital Instruments (Principle and it's applications) - Digital Voltmeter -Digital Multi meter -
Digital Watt meter - Digital Frequency Meter - Digital Storage Oscilloscope - LCR meter -
Energy meter - Power factor meter - Harmonic Analyser - Spectrum analyser — concepts of
Smart Meters - Automatic Meter Reading(AMR) — Net metering. Statistical analysis of error
data (Simple Problems) - Error correction methods.

Introduction to Virtual Instrumentation (integrating various digital instruments) using Labview.

Text Book

1. A Course in Electrical and Electronic Measurements and Instrumentation,”A.K.
Sawhney”, Dhanpat Rai & Co, 2010.

Reference Books

2. Electrical Measurements and Measuring Instruments, “E.W. Golding and F.E. Widdis”
Wheeler's student edition, 2009.

3. Electronic Instrumentation , “ Kalsi H.S”, Tata McGraw-Hill 2003

4. A Course in Electronics and Electrical Measurements and Instrumentation “J.B.
Gupta”, S.K. Kataria & Sons 2001.

5. Electrical Measurements and Measuring Instruments” “R.K.Rajput” S. Chand and
Co., New Delhi, 2008.

6. Modern electronic Instrumentation and Measurement techniques, “Albert D.Helifrick,
William D. Cooper”, PHI, 1992

7. “"Smart Grid: Technology and Applications”, Janaka Ekanayake, Nick Jenkins, Kithsiri
Liyanage, Jianzhong Wu, Akihiko Yokoyama, Wiley, 2012.

Course Contents and Lecture Schedule

Module Topic No. of Lecture
No. Hours
1. Basics of Measurements
1.1 Metrics and Tolerancesof various Electrical parameters(V,l, f, 1

Power)

1.2 Static characteristics 2
1.3 Errors in measurements 1
15 Dynamic characteristics 1
1.6 Calibrations and Standards 1
2. Analog Instruments (Construction, principle and it’'s applications)
2.1 Introduction to analog measuring instruments | 1
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Module Topic No. of Lecture
No. Hours
2.2 Moving Coil instrument 2
2.3 Moving Iron instrument 1
2.4 Rectifier type instrument 1
2.5 Dynamometer type instrument 1
2.6 Induction type instrument 2
2.7 Statistical analysis of error data (Simple Problems) - Error 1

correction methods
2.8 Measurements of power using CT and PT 1
2.9 Sélection of a measuring instrument for a specific application 1
3. DC and AC null measurements and it's applications
3.1 Wheatstone bridge, kelvin bridge 2
3.2 Schering Bridge, Wein's bridge 2
3.3 Maxwell’s bridge, Hay's bridge, Anderson Bridge 2
3.4 Sélection of a suitable bridge for specific application (e.g.cable 1
fault identification)
4, Digital Instruments (Principle and it's applications)
4.1 Digital Voltmeter 1
4.2 Digital Multi meter 1
4.3 Digital Watt meter 1
4.4 Digital Frequency Meter 1
4.5 Digital Storage Oscilloscope 1
4.6 LCR meter 1
4.7 Energy meter 1
4.8 Power factor meter 1
4.9 Harmonic Analyser 2
4.10 Spectrum Analyser 2
4.11 Concepts of Smart Meters 1
4.12 Automatic Meter Reading (AMR), Net metering 1
4.13 Statistical analysis of error data (Simple Problems) - Error 1
correction methods
4.14 Introduction to Virtual Instrumentation (integrating various 1
digital instruments) using Labview
Total 40
Course Designers:
1. Dr. M. Geethanjali mgeee@tce.edu
2. Dr. D. Nelson Jayakumar dnjayakumar@tce.edu
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Category L T P Credit
PC 2 20 3

14EES350 DIGITAL SYSTEMS

Preamble

Digital systems encompass the circuits, that process signals by discrete bands
of analog levels, rather than by continuous ranges (as used in analog electronics). All levels
within a band represent the same signal state. Because of this discretization, relatively small
changes to the analog signal levels due to manufacturing tolerance, signal
attenuation or parasitic noise do not leave the discrete envelope, and as a result are ignored
by signal state sensing circuitry. In most cases the number of these states is two, and they
are represented by two voltage bands: one near a reference value typically termed as
"ground”, and the other a value near the supply voltage. These correspond to the “false"
("0"), and "true" ("1"), values of the Boolean domain, respectively, yielding binary code.
Digital electronic circuits are usually made from large assemblies of logic gates. Computer-
controlled digital systems can be controlled by software, allowing new functions to be added
without changing hardware.

Prerequisite
o 14EE250 Analog devices and Circuits

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

CO1 | Explain the different number systems and coding schemes and Understand
arithmetic operations on binary numbers

CO2 | Explain the IC fabrication technique, operation of logic gates and their Understand
family

CO3 | Explain the basic theorems and properties of Boolean algebra Understand

CO4 | Utilize K- Map for gate level minimization of the given Boolean function | Apply

CO5 | Construct combinational logic circuits for the given requirement and Apply
determine their performance using verilog simulation tool

CO6 | Construct synchronous and asynchronous sequential logic circuits for | Apply
the given requirement and determine their performance using verilog
simulation tool

CO7 | Explain the memory devices such as RAM,ROM,PROM,EEPROM, Understand
FLASH, ADC and DAC

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO4. | M L

COSs. | M L M
CO3 | M L

CO4 | S M M

CO5. | S M M

CO6 |S M M

Co7 | M L M

S- Strong; M-Medium; L-Low
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Assessment Pattern

Bloom’s Category C(;ntlnuous As;essment Tezts Terminal Examination
Remember 20 20 20 20
Understand 50 30 30 30
Apply 30 50 50 50
Analyse -- -- -- --

Evaluate -- -- -- --
Create -- -- -- --

There will be three Assignments each carrying 10 marks.

Course Level Assessment Questions
Course Outcome 1 (CO1):
1. Convert the given BCD number to Decimal number and hexadecimal number.
1001 0011 1011
2. Perform the following binary operations:
10110110+10111000
11111000-10101010
3. Convert the given hexa-decimal numbers to binary numbers:
9BC2, FDA5

Course Outcome 2 (CO2):
1. Explain the operation of CMOS 2 input NAND gate with circuit diagram.
2. List the characteristics of TTL and CMOS logic families.
3. Define Propagation delay, fan-in and fan-out of a logic gate.

Course Outcome 3 (CO3)
1. Simplify the given logic expression using Demorgan’s theorem:
Y=(A+B+(AB)+CD)’
2. Prove the commutative and distributive laws in Boolean algebra.
3. Simplify the given logic expression:
Y=ABC+AB'C+A'B'C'+AB'C’

Course Outcome 4 (CO4)
1. Simplify the logic function F(A,B,C,D)= £m(0,1,2,5,6,8,)+d(3,4,7,14) using K-map in
SOP form and implement it using NAND gates.
2. Construct a Karnaugh Map for the Boolean function Y= ABC+ABC'+A’'B'C+A'BC and
simplify the function.
3. Minimize the given expression using K-map and realize it using NOR gates.
a. F(A,B,C,D)=[]M(1,5,8,9,10,11)+d(0,4)

Course Outcome 5 (CO5)
1. Construct a 3x8 decoder by using 2x4 decoders and explain its operation.
2. Realise the Boolean function F(AB,C,D)= Zm(1,2,5,7,8,11,13) using a 8x1
multiplexer.
3. Construct a two bit multiplier circuit and write its truth table.

Course Outcome 6 (CO6)
1. Design Mod-5 synchronous up counter using J-K flipflops.
2. Design Mod-10 ripple down counter using T flipflops.
3. Explain the operation of 4-bit PISO shift resister with necessary sketches.

Course Outcome 7 (CO7)
1. Write the differences between PROM AND EEPROM.
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2. Draw and explain the structure of 4X4 Static RAM.
3. Explain the working principle of 3-bit flash ADC with neat diagram.

Concept Map

Digital sytems
Deals with / \‘ \A

Represented by Deals with Gives introductions on

2 Binary codes R
1 (3 Logie sates & )
3 Logic gates 3 Boolean algebra 6 Memory

/ / / ADC &DAC
Comprises of ¥

Deals with realised by various Comprises of

Decimal
Binary

o

BCD / { Simplification using k map
&

Gray e Realization of digital circuits

ASCII ‘
z Categoried as

Applied in comprises of /

/ 5 Sequential logic
4 Combinational logic

:

Octal
Hexa decimal

Deals with

Su‘ch as Flip flop and
its types

Multiplexer
Demultiplexer *
Encoder Used to design
Decoder

v\I

arthimetic operators
Code converters

Asynchronous and
Synchronous counters

Registers }

Syllabus
Review of Number systems: Decimal, binary, octal and hexa-decimal numbers.

Binary codes: BCD, Excess-3, Gray, ASCIl codes - Code conversions- Binary to Gray
code, Gray code to Binary, Binary to ASCII , ASCII to Binary.

Logic gates - Logic gates and their truth table.

Logic Families: Characteristics-fan-in, fan-out, propagation delay, power dissipation, TTL
,STTL, NMOS, CMOS, ECL- Implementation of 2 input NOR,NAND gates using TTL &
CMOS Logic- open collector output-open drain output- Boolean Algebra and laws-
Simplification of Boolean expressions- Introduction to sum of products (SOP) & product of
sums (POS)- Logic Minimization using K-map and their realisation using logic gates.

Combinational logic circuits: Multiplexers & Demultiplexers, Encoders, Priority encoder,
Decoders, Code converters, Introduction to Verilog simulation tool- Realization of Boolean
functions using multiplexers.

Arithmetic Operations: Adders, carry look-ahead adder and Subtracters- Magnitude
comparator, 2 bit multiplier — ALU design.

Sequential Logic circuits: Moore and Melay Machines, Latches and Flip-
Flops(SR,JK,T,D), State Diagrams, Timing Diagrams and state Tables, Sequential Circuit
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Design, Shift Registers, Synchronous counters (up, down, up-down, mod-N, Ring)-Digital
clock.

Asynchronous Sequential Logic circuits: characteristics- Racing and Glitches,
Asynchronous Counters (up, down).

Memory, Oscillator, ADC, DAC: RAM (static and dynamic), ROM (EEPROM, FLASH)-
Crystal oscillator - ADC — DAC.

Text Book

1. M.Morris Mano and Michael D.Ciletti, Digital Design, Fourth Edition, Pearson
Prentice Hall, 2008

Reference Books

1. Floyd and Jain, Digital Fundamentals, 8th Edition, Pearson Education, 2006

2. Charles H.Roth and Lizy K.John, Digital system design using VHDL, 2" edition,
Cengage learning, 2007

3. Donald Leach, Albert Malvino and Goutam Saha, Digital Principles and Applications,
McGraw Hill Publishers,2010

4. J. F. Wakerly Digital Design Principles and Practices, 4" edition, Prentice Hall of
India, 2008.

Course Contents and Lecture Schedule

Module Topic No. of Lecture
No. Hours

1 Review of Number systems

1.1 Decimal, binary, octal and hexa-decimal 1

2 Binary codes: BCD, Excess-3, Gray, ASCII codes 1

2.1 Code conversion: Binary to Gray code, gray code to binary, 1
Binary to ASCII , ASCII to Binary

3 Logic Gates:

3.1 Logic gates and their truth table 1

3.2 Logic Families: -fan-in, fan-out, propagation delay, power 1
dissipation

3.3 TTL ,STTL,NMOS,CMOS, ECL 1

3.3 Implementation of 2 input NOR,NAND gates using TTL & 1
CMOS LOGIC

3.4 Open collector output-open drain output 1

3.5 Boolean Algebra and laws- Simplification of Boolean 1
expressions

3.6 Introduction to sum of products (SOP) & product of sums 1
(POS)

3.7 Logic Minimization using K-map and their realisation using 2
logic gates

4 Combinational logic Circuits:

4.1 Multiplexers & Demultiplexers 1

4.2 Encoders, Priority encoder 1

4.3 Decoders, Code converters 2

4.4 Introduction to Verilog simulation tool 1

4.5 Realization of Boolean functions using multiplexers. 1

4.6 Arithmetic Operations:

4.6.1 Adders ,carry look-ahead adder and Subtracters 2
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4.6.2 Magnitude comparator, 2 bit multiplier 1
4.6.3 ALU design. 1
5 Sequential Logic Circuits:
5.1 Moore and Melay Machines 1
5.2 Latches and Flip-Flops(SR,JK,T,D) 2
5.3 State Diagrams, Timing Diagrams and state Tables 1
5.4 Sequential Circuit Design 1
5.5 Shift Registers 2
5.6 Synchronous counters (up, down, up-down, mod-N, Ring) 2
5.7 Digital clock 1
5.7.1 Asynchronous Sequential Logic circuits
5.7.2 characteristics- Racing and Glitches 1
5.7.3 Asynchronous Counters (up,down) 2
6 Memory, Oscillator, ADC, DAC
6.1 RAM (static and dynamic) 1
6.2 ROM (EEPROM,FLASH) 1
6.3 Crystal oscillator 1
6.4 ADC and DAC 2
Total 40

Course Designers:

1.
2.
3.

Dr.M.Saravanan mseee@tce.edu
Dr.R.Helen rheee @tce.edu
B.Ashok Kumar ashokudt@tce.edu
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PROBLEM SOLVING USING Category L T P Credit

14EE370 COMPUTERS ES 2 0 2 3

Preamble

This syllabus is intended for the candidate who desires to learn problem-solving techniques
and the design of computer solutions in a precise manner. The syllabus emphasizes
problem-solving methodologies, algorithm designs and developments and computer-
programming skills. The intention is to provide sufficient depth in these topics to enable
candidates to achieve better understanding of problem solving using computers. Besides the
written papers, lab-based examinations are included as part of the assessment requirements
for the study. The lab-based examinations will test the candidate’s ability to develop
computer-programming solutions for a series of programming tasks of varying complexity.

The modules in the syllabus reflect solving general problems via programming solution.
Thus, modules collectively focus on programming concepts, strategies and techniques; and
the application of these toward the development of programming solutions.

Prerequisite
e Nil
Course Outcomes
On the successful completion of the course, students will be able to:

1. Develop algorithms for solving simple mathematical and engineering Apply
problems and examine the suitability of appropriate repetition and/or
selection structures for given problems

2. Solve matrix problems, merging, searching, sorting and string Apply
manipulation problems using iteration, modularization or recursion as
applicable.

3. Organize files to perform text operations like editing, pattern searching Apply
using structures.

4. Implement the algorithms for matrix problems, merging, searching, Analyse
sorting, and string manipulation and file problems and debug and test
using any procedural programming language

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8 | PO9 | PO10 | PO11 | PO12
CO6. | S S M M M
CO7. | S S M M M
CO3. | S S M M M
CO4. | S S M M M

S- Strong; M-Medium; L-Low
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Assessment Pattern

, Continuous Assessment Tests Terr_nlna_ll
Bloom’s Category Examination
1(T) 2(T) 3(Practical) Theory
Remember 10 10 - 10
Understand 10 10 - 20
Apply 30 20 50 60
Analyse - 10 - 10
Evaluate - - - -
Create - - - -

Course Level Assessment Questions
Course Outcome 1 (CO1):
1. Recall the list of symbols used in flowcharts for various purposes. (Remember)
2. Summarize the steps involved in exchanging values of variables. (Understand)
3. Choose proper selection control structures to solve area of rectangle, triangle and
circle. (Apply)

Course Outcome 2 (CO2):
1. What is the use of an array? (Remember)
2. Compare function call and recursive call. (Understand)
3. Make use of arrays and functions to transpose an mxn matrix. (Apply)
4. Analyze the performance of search algorithms. (Analyze)

Course Outcome 3 (CO3):
1. What is text processing?
2. Explain the algorithm for linear pattern searching
3. Develop an algorithm for comparing two strings.

Course Outcome 4 (CO4):
1. Develop a C program to convert decimal to binary of a given number using non
recursive and recursive techniques. (Apply)
2. Develop a C program to multiply two nxn matrices using arrays and pointers. (Apply)
3. Develop a C program to create a text file to store records of addresses of N persons
and retrieve and display the records with city="Madurai”. (Apply)

Concept Map
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Problem Solving

includes \ can be

applied for.

Array Processing Merging
Modularising
Recursion

like for

using like
require
use
Li
Selection sort Bli:Z?r R o
Algorithm Two way Merge Bubble sort 7 Line Editing
Flowchart Hash
Control
Structures

can be

is done through

Text Processing

Keyword Search

Design

Selection

Repetitive
Factoring Methods

Syllabus

Introduction to Computer Problem Solving : Introduction to Computer, Program Design,
Flowcharts, developing an Algorithm, Efficiency of algorithms, Analysis of algorithms,
Fundamentals Algorithms, Exchanging values of variables, Counting.

Practical Component:
Problem Solving with Fundamental Algorithms (use data types and expressions)

Factoring methods and Control structures: Selection Control Structures, Repetition
Control Structures, Algorithms Using Selection and Repetition, Factoring Methods

Practical Component:
Problem solving with Selection Control Structures and Decision Statements (use if-else,
switch-case, break, and continue)

Problem solving with Repetition Control Structures and Loop Statements (use while, do-
while and for loops)

Array Processing and Techniques : Array Processing and Techniques, Modularization and
recursion, Merging, Sorting and Searching- Two way merge, Sorting by selection, Linear
search, Binary search, Simple Hash searching.

Practical Component:
Problem solving with array based problems (use 1D and 2D arrays and pointers) and
function oriented problems (functions and recursive functions)

Text Processing and pattern searching :Text Processing and pattern searching, Text line
editing, keyword searching, Linear pattern searching.

Practical Component:
Problem solving using text and strings (use string, structures and files)

Text Books

1. How to solve it by Computer, R.G Dromey, Pearson education, Delhi, 2008.
2. Simple Program Design, A Step-by-Step Approach, Lesley Anne Robertson, 5th
Edition, Thomson, 2007.
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3. E. Balagurusamy, “Programming in ANSI C”, IV Edition, Tata McGraw Hill Publication
Company, 2008.

Reference Books
1. Letus C, Yashavant P. Kanetkar ,12™ edition, BPB Publications, 2012.
2. ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-087-practical-
programming-in-c-january-iap-2010/download-course-materials/

Course Contents and Lecture Schedule for Theory

No. of
Module Topic Lecture
No.
Hours
1 Introduction to Computer Problem Solving
1.1 Introduction to Computer, Program Design, Developing an 1
Algorithm
1.2 Flowcharts 1
1.3 Efficiency of algorithms, Analysis of algorithms 1
1.4 Fundamentals Algorithms 1
1.5 Exchanging values of variables, Counting. 1
2 Factoring methods and Control structures
2.1 Selection Control Structures, Repetition Control Structures 1
2.1.1 Summation of set of numbers, Factorial computation, Sine 1
function computation
2.1.2 Fibonacci sequence generation, Reversing the digits of an 1
Integer
2.1.3 Base conversion, Character to number conversion 1
2.2 Factoring Methods
221 Finding square root of a number, The smallest divisor of an 1
integer
2.2.2 Generating Prime numbers 1
2.2.3 Generating Pseudo-random numbers, Computing n™ Fibonacci 1
number
3 Array Processing and Techniques
3.1.1 Array technique, Finding the maximum number in a set, Finding 1
k™ smallest number
3.1.2 Removal of duplicates from an ordered array, Partitioning array, 1
3.1.3 Histogramming, Longest Monotone subsequence 1
3.2 Matrix manipulations (add, subtract, multiply, transpose) 2
3.3 Modularization and recursion, Sorting by selection, Two way 1
merge
3.4 Linear search, Binary search, Simple Hash searching 2
4 Text Processing and pattern searching
4.1 String Manipulations 1
4.2 Text line editing 1
4.2.1 keyword searching 1
4.2.2 Linear pattern searching 1
Total 24

Passed in BOS meeting held on 11-04-2015 145 Approved in 50" AC meeting held on 30-05- 2015




Course Contents and Schedule for Laboratory classes

Module Topic No. of Hours
No.
1 Introduction to C components 1
2 Problems on Fundamentals Algorithms 2
3 Factoring Methods in C 1
4 Problems on Factoring Methods 2
5 Selection Control Structures, Repetition Control Structures in 1
C
6 Problems on Selection Control Structures, Repetition Control 2
Structures

7 Array techniques in C 1
8 Problems on Array techniques 2
9 Functions and recursion in C 1
10 Problems on Functions and recursion 2
11 Concepts of String in C 1
12 Problems on Strings 2
13 Concepts of structures in C 1
14 Problems on structures 2
15 Concepts of Files in C 1
16 Problems on Files 2

Total 24

Note: Students must be given Electrical data for solving the problems like Measurement
Errors, Electricity Bill, and Electrical Circuits.

Course Designers:

1. S. Sudha ssj@tce.edu
2. S. Prasanna sprcse@tce.edu
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14EE380 DC MACHINES AND Category L T P Credit
TRANSFORMERS LAB PC 00 2 1

Preamble

This laboratory gives a practical exposure to the students to learn the characteristics of
Transformers and DC Machines that are used nowadays in Electrical Systems. The students
also learn to select the suitable DC Electrical Machines for an application based on its
characteristics. To familiarize the standard testing procedures of DC Machines and
Transformers.

Prerequisite
Nil

COs Course outcomes Blooms level
No.

CO1. | Obtain the characteristics of DC Generator (Shunt, Series & | Apply, Precision (S3)
Compound ) independently

CO2. | Obtain the characteristics of DC Motor (Shunt & Series) | Apply, Precision (S3)
independently

COa3. | Obtain the Voltage Regulation and Efficiency characteristics | Apply, Precision (S3)
of Transformer independently

CO4. | Testing of Transformer for Efficiency Calculation & Modeling | Apply, Precision (S3)

CO5. | Testing of DC Machine to monitor efficiency and enhance it Apply, Precision (S3)

CO6. | Obtain Thermal & Vibration characteristics of DC Machines | Apply, Precision (S3)
and Transformers

CO7. | Identify Transformer Terminals to connect as per the | Apply, Precision (S3)
requirements

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

Cco1

COo2

CO3

CO4

CO5

[l I el I el el Y el
A EN D EA S

CO6

Ir g5 | (LZ
ninnnunin wmn
(ol Wl el ol Y el

Cco7 L M

S- Strong; M-Medium; L-Low
List of Experiments:
DC Machines

1. Methods of Starting and Speed Control of DC Motors (CO2)
2. Methods of Excitation and Voltage Control of DC Generators (CO1)
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3. Thermal and Vibration Analysis of DC Machines (CO6)
4. Regenerative Braking (CO5)
5. Measuring the resistance of Armature and Field Windings (CO1)

Experiments to be considered for Assignment 3in the course “14EE330 DC Machines”:

6. Swinburne’s & Hopkinson's tests (CO5)
7. Load characteristics of DC Generators (CO1)
8. Load Characteristics of DC Motors (CO2)

Transformers

Voltage Ratio and Polarity identification (CO7)

Parallel operation (CO7)

Thermal and Vibration Analysis of Transformer (COG6)
Performance calculation using equivalent circuit (CO4)
Measurement of Winding Resistance and Inductance (CO4)

arwNPE

Experiments to be considered for Assignment 3in the course “14EE320 Transformers”:

6. Performance estimation using various load (CO4)
7. Scott connection (CO7)
8. Sumpner’s test (CO4)

Course Designers
1. Dr.V.Saravanan vseee@tce.edu

2. Dr.V.Prakash vpeee@tce.edu
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Category L T P Credit
PC 0 0 2 1

14EES390 DIGITAL SYSTEMS LAB

Preamble

This laboratory gives a practical exposure to the students to learn the characteristics of logic
gates, various digital circuits such as Multiplexers, Demultiplexers, Encoders, Decoders,
Code converters, counters and shift registers and their applications. To validate the
experimental results, the use of simulation tool (Verilog HDL) for the performance analysis of
digital circuits is also introduced.

Prerequisite
e 14EE280 Analog Devices and Circuits Lab

(6{0) Course outcomes Blooms
No. level
co1 Demonstrate minim@zation_of the given Boolean function using K- App!y3
" | Map and realize it using logic gates Precision
co2 Construct combinational logic circuit for the given application | Analyse,
| and analyse its performance using Verilog simulation tool Precision
Construct synchronous / asynchronous sequential logic circuits
CO3. | for the given application and analyse its performance usin Analyse,
9 PP y P 9 | precision
Verilog simulation tool

Mapping with Programme Outcomes

Cos | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

,_
<
<

Cco1 S M L

<
<

COo2 S S M M S

CO3 S S M M S M M

S- Strong; M-Medium; L-Low
List of Experiments:
Basic Level :

1. Simplification and Realization of digital circuits using logic gates(CO1)

2. Decoder and Encoder, Adder and Subtractor (CO2), Multiplexer and Demultiplexer
(CO2)

3. Code Converters-BCD to 7 Segment code, Binary to Gray Code and Gray to binary
code (CO2)

4. Ripple counter, Synchronous Counter and Shift Registers (CO3)

Design level:
5. Design of Arithmetic Logic Unit for the given expression (CO2)
6. Design of Automatic tank level control circuit (CO2)

7. Design of Automobile parking system (CO3)
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8. Design of motor's speed measurement circuit (CO3)

9. Design of Digital clock circuit (CO3)

10. Serial and parallel transmission of binary data (CO3)

11. Key Board Encoder(CO2)

12. Realization of Logic circuits using FPGA Kit ( CO2 &CO3)

Course Designers

1. Dr.M.Saravanan mseee@tce.edu
2. Dr.R.Helen rheee@tce.edu
3. B.Ashok Kumar ashokudt@tce.edu
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B.E.EEE Degree Programme (Fourth Semester) 2014-15

OUTCOME BASED EDUCATION

CURRICULUM AND DETAILED SYLLABI

FOR

B.E. EEE DEGREE PROGRAMME

FOURTH SEMESTER

FOR THE STUDENTS ADMITTED FROM THE

ACADEMIC YEAR 2014-15

THIAGARAJAR COLLEGE OF ENGINEERING

(A Government Aided 1SO 9001:2008 certified Autonomous Institution affiliated to Anna University)
MADURAI - 625 015, TAMILNADU

Phone: 0452 — 2482240, 41
Fax: 0452 2483427
Web: www.tce.edu
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B.E.EEE Degree Programme (Fourth Semester) 2014-15

Semester Theory Theory cum Practical Special Credits
Practical Courses
1 2 3 4 5 6 7 8 9 10
| 14MA110 14PH120 14CH130 14EG140 14ES150 14ES160 14ME170 14PH180 14CH190 -
Engineering Physics (3) Chemistry (3) English (3) Basics of Civil | Basics of | Engineering Physics Lab (1) Chemistry Lab (1) 21
Mathematics and Electrical and | Graphics (3)
1(3) Mechanical Electronics
Engineering Engineering (2)
2

1l 14EE210 14EE220 14EE230 14EE240 14ES290 --

Engineering Materials Science | Environmental Electromagnetic Workshop (1) 20
Mathematics 1l | for Electrical | Science and | Fields
3) Engineering (3) Ethics ®3)

(©))

1] 14EE310 14EE370 -

Engineering Problem solving 20
Mathematics 1l using
3) Computers

(3)

v 14EE410 14EE450 14EE4CO
Engineering Engineering Capstone 22
Mathematics IV Design (3) Course-I
) @

\Y 14EE510 14EEPX0 -

Engineering Prog. Elec.I (3) 20
Mathematics V
)

\ 14EE610 14EEPX0 14EEGx0 14EG670 --

Financial Prog. Elec.ll (3) Gen. Elec. | Professional 20
Management 3) Communication
(©)) 3

Vil 14EE710 14EEPX0 14EEPX0 14EEGxX0 14EE7CO
Project Prog. Elec.lll Prog. Elec.IV Gen. Elec. Il (3) Capstone 20
Management ?3) ?3) Course-ll
(©)) @

Vi 14EEPX0 14EEPX0 14EEPX0 14EE880 -

Prog. Elec.V Prog. Elec.VI Prog. Elec.VII -- -- - - Project (12) 21
(©)] (©)] (©)]
Total Credits 164
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B.E.EEE Degree Programme (Fourth Semester) 2014-15

Basic Science Courses

Humanities and Social Science Courses

Engineering Science courses

. Analog & Digital Electronic System Courses

. Electrical Energy System Courses

. Power Electronics & Drives Courses

. Control & Automation Courses

Core and General Elective Courses, Capstone Courses & Project
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THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015

B.E. EEE Degree Programme

COURSES OF STUDY
(For the candidates admitted from 2014-15)

SECOND SEMESTER

Course Name of the Course Category No. of Hours | Credits
Code / Week
L T P
THEORY
14EE210 | Engineering Mathematics - Il BS 2 2 - 3
14EE220 | Materials Science for Electrical BS 2 - 2 3
Engineering

14EE230 | Environmental Science and Ethics BS 3 - - 3
14EE240 | Electromagnetic fields ES 2 2 - 3
14EE250 | Analog Devices and Circuits PC 3 - - 3
THEORY CUM PRACTICAL
14EE270 | Electric Circuit Analysis PC 2 - 2 3
PRACTICAL
14EE280 | Analog Devices and Circuits Lab PC - - 2 1
14ES290 | Workshop ES - - 2 1

Total 14 4 8 20
THIRD SEMESTER
Course Name of the Course Category No. of Hours | Credits
Code / Week

L T P

THEORY
14EE310 | Engineering Mathematics - Il BS 2 2 - 3
14EE320 | Transformers PC 2 2 - 3
14EE330 | DC Machines PC 2 2 - 3
14EE340 | Measurement Systems PC 3 - - 3
14EE350 | Digital Systems PC 2 2 - 3
THEORY CUM PRACTICAL
14EE370 | Problem Solving Using Computers ES 2 - 2 3
PRACTICAL
14EE380 | DC Machines and Transformers PC - - 2 1
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Lab

14EE390 | Digital Systems Lab PC - - 2 1
Total 13 8 6 20
FOURTH SEMESTER
Course Name of the Course Category No. of Hours | Credits
Code / Week
L T P
THEORY
14EE410 | Engineering Mathematics - IV BS 2 2 - 3
14EE420 | Instrumentation Systems PC 3 - - 3
14EE430 | Control Systems PC 3 - - 3
14EE440 | AC Machines PC 3 - - 3
14EE450 | Engineering Design PC 1 - 4 3
14EE460 | Microcontrollers PC 3 - - 3
PRACTICAL
14EE480 | AC Machines Lab PC - - 2 1
14EE490 | Microcontrollers Lab PC - - 2 1
14EEA4CO | Capstone Course-| PC - - 4 2
Total 15 2 12 22
BS : Basic Science
ES : Engineering Science
PC : Programme Core
PE : Programme Elective
L : Lecture
T : Tutorial
P : Practical
Note:

1 Hour Lecture/week is equivalentto 1 credit

2 Hours Tutorial/week is equivalent to 1 credit

2 Hours Practical/week is equivalent to 1 credit
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THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015
B.E. EEE Degree Programme

SCHEME OF EXAMINATIONS
(For the candidates admitted from 2014-150nwards)

SECOND SEMESTER

S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in | uous al Mark Exam
Hrs. Asses Exam S
sment
*
THEORY
1 14EE210 Engineering 3 50 50 100 25 50
Mathematics - Il
2 14EE220 Materials Science 3 50 50 100 25 50
for Electrical
Engineering
3 14EE230 Environmental 3 50 50 100 25 50
Science and Ethics
4 14EE240 Electromagnetic 3 50 50 100 25 50
fields
5 14EE250 Analog Devices 3 50 50 100 25 50
and Circuits
THEORY CUM PRACTICAL
7 14EE270 | Electric Circuit 3 50 50 100 25 50
Analysis
PRACTICAL
8 14EE280 | Analog Devices 3 50 50 100 25 50
and Circuits Lab
9 14ES290 | Workshop -- 100 -- 100 -- 50

THIRD SEMESTER

S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in | uous al Mark Exam
Hrs. Asses Exam S
sment
*
THEORY
1 14EE310 Engineering 3 50 50 100 25 50
Mathematics - IlI
2 14EE320 Transformers 3 50 50 100 25 50
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14EE330 DC Machines 3 50 50 100 25 50
4 14EE340 Measurement 3 50 50 100 25 50
Systems
5 14EE350 Digital Systems 3 50 50 100 25 50
THEORY CUM PRACTICAL
7 14EE370 | Problem Solving 3 50 50 100 25 50
Using Computers
PRACTICAL
8 14EE380 | DC Machines and 3 50 50 100 25 50
Transformers Lab
9 14EE390 | Digital Systems 3 50 50 100 25 50
Lab
FOURTH SEMESTER
S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in | uous al Mark Exam
Hrs. Asses Exam S
sment
*
THEORY
1 14EE410 Engineering 3 50 50 100 25 50
Mathematics - 1V
2 14EE420 Instrumentation 3 50 50 100 25 50
Systems
3 14EE430 Control Systems 3 50 50 100 25 50
4 14EE440 AC Machines 3 50 50 100 25 50
5 14EE450 Engineering Design - 100 -- 100 -- 50
6 14EE460 Microcontrollers 3 50 50 100 25 50
PRACTICAL
7 14EE480 | AC Machines Lab 3 50 50 100 25 50
8 14EE490 | Microcontrollers 3 50 50 100 25 50
Lab
9 14EE4CO | Capstone Course-| -- 100 -- 100 -- 50

*  CA evaluation pattern will differ from course to course and for different tests. This will
have to be declared in advance to students. The department will put

ensure that the actual test paper follow the declared pattern.
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Category L T P Credit
14EE410 ENGINEERING MATHEMATICS - IV EE 2 2 0 3

Preamble

An engineering student needs to have some basic mathematical tools and techniques to
apply in diverse applications in Engineering. This emphasizes the development of rigorous
logical thinking and analytical skills of the student and appraises him the complete procedure
for solving different kinds of problems that occur in engineering. Based on this, the course
aims at giving adequate exposure in random variables, probability distributions, random
process sampling theory and Z-transforms.

Prerequisite
o 14MA110 - Engineering Mathematics-I

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

CO1 | Solve the given difference equations using Z- transform. Apply
Infer expectation, variance, standard deviation Moments and moment
CO2 ! . . 1 ;
generating function for discrete and Continuous random variables. Apply
co3 Derive the probability density function of a given function of a random
variables. Apply
co4 Apply the concept of testing of hypothesis for small and large samples by
using various tests like t-test, F-test, z-test and chi-square test. Apply
Estimate the functions of time when the probability measure is associated
CO5
through random process. Apply

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COLl. | M M M
COo2.| M L L
CO3. | M L M S
CO4. | M L
CO5. | M L
S- Strong; M-Medium; L-Low
Assessment Pattern
Bloom’s Category COI’I;-IHUOUS As;essment 'I;’ests Terminal Examination
Remember (K1) 10 10 10 0
Understand (K2) 30 30 30 30
Apply (K3) 60 60 60 70
Analyse (K4) -- -- -- --
Evaluate (K5) -- -- -- --
Create (K6) -- -- -- --

Course Level Assessment Questions

Passed in BOS meeting held on 21-11-2015 158 pproved in 51 AC meeting held on 20-02-2016



Course Outcome 1 (CO1): (Apply)

Z[a"sinn0] 5,4 Z[a" cosnd]

1. Compute
2. State and prove final value theorem
_{ z? }
3. Use convolution theorem to evaluate (z-a)(z-b)
— n j— —
4. Using Z transform, solve Up,p + AUy, +3U, =3 with Up = 0and U, _1.
Course Outcome 2 (CO2): (Apply)

1. If Xis a Poisson variate with parameter A >0, prove that E(X is even):%(lJr e")

2. 20% of the bolts produced in a factory found to be defective. Find the probability
that in a sample of 10 bolts chosen at random, exactly two will be defective by using
(). binomial distribution, (ii). Poisson approximation to binomial distribution.

Derive mean and variance of weibull distribution.

4. In atest on 2000 electric bulbs, it was found that bulbs of a particular make, was
normally distributed with an average life of 2040 hours and S.D of 60 hours. Estimate
the number of bulbs likely to bourn for more than 2150 hours, less than 1950 hours,
more 1920 hours but less than 2100 hours.

w

Course Outcome 3 (CO3): (Apply)
1. What is meant by independent random variable?

2. If the joint pdf of X and Y is f(x,y)= x+y,0<x<2,0<y<1

= 0 elsewhere,

Then find the joint density function of v X2 +Y
3. The current | and resistance R in a circuit are independent continuous RVs with the

following density functions.

f(i) = 2i, 0<i1
= 0 elsewhere, and

-

g(n = ? 0=ri<3

= 0 elsewhere,
Find the pdf of the voltage E in the circuit, where E IR. Show that X and Y are
statistically dependent.

Course Outcome 4 (COA4): (Apply)

1. Examine whether the two samples for which the data are given in the following table

could have been drawn from populations with the same SD.

Size S.D
Sample 1 100 5
Sample 2 200 7
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2. The heights of 10 males of a given locality are found to be 175, 168, 155, 170, 152,
170, 175, 160, and 165 cm. Based on this sample, determine the 95% confidence
limits for the height of males in that locality.

3. The following are the number of minutes it took a sample of 15 men and 12 women
to complete the application form for a position.

Men: 16.5, 20.0, 17.0, 19.8, 18.5, 19.2, 19.0, 18.2, 20.8, 18.7, 16.7, 18.1,
17.9, 16.4, 18.9.

Women: 18.6, 17.8, 18.3, 16.6, 20.5, 16.3, 19.3, 18.4, 19.7, 18.8, 19.9, 17.6.
Apply the Mann-Whitney test at the level of significance o =0.05 to the null
hypothesis that the two samples come from identical population.

Course Outcome 6 (CO6): (Apply)
1. What is wide sense stationary process?

2. Check whether the random process X(t) =Az‘“* is a WSS if E[A]=0
3. If the random process X(t)= sin(wt + v} where y is a random variable uniformly
distributed in the interval (0,2),prove that for the process X(t),
C(tut) = R(ty,tp) = w
Concept Map -

14EE410
ENGINEERING MATHEMATICS 1V

deals with

1. Z transforms [2, Probability Distributions j 3. Two Dimensional [4_ Sampling) (5_ Random Process)
Random Variables
consists of consists of consists of consists of consists of

5.1 Classification
5.2 Stationary process
5.3 WSS Process
5.5 Correlation function
5.10 Power spectral density function

1.1 Introduction
1.2 properties
1.3 Inverse Z transforms

3.1 Joint and marginal probabilities 1
1.4 solutions of difference equations

3.3 Conditional Probability and expectation
3.4 Bivariate normal

2.2 Binomial distribution
2.4 Poisson distribution
.6
2

Normal distributions
Weibull  distribution

‘ 2.1 Introduction ’

2
2 4.1 Hypothesis and test procedures
4.4 | z=test
4.5 t-test
4.8 Chi-square test- Goodness of fit,
Association of attributes

Syllabus:

Z transforms : Definitions, properties, transforms of derivatives , Inverse Z transforms,
Application to solutions of difference equations.

Probability Distributions: Discrete & continuous distribution - Binomial distribution,
Poisson distribution, Normal distribution and Weibull distribution.

Two-Dimensional Random Variables: Joint probability distribution-Distribution function-

Density function, Conditional Probability, Conditional probability and expectation, the
bivariate normal Transformation of random variables.
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Sampling: Testing of Hypothesis - Test of significance for small samples- t-test, F-test.
Large sample tests and chi-square test: Goodness of fit, Association of attributes.

Random Process: : Classification — Stationary process — Auto correlation functions —
properties - Power spectral density - The matched filter - The Wiener filter - The
Wiener—Khinchin theorem.

Text Books

1. Li Tan, Digital Signal Processing Fundamentals and Applications, Academic Press,
2008. (Module 1)

2. Jay L. Devore ,Probability and Statistics for Engineering and the Sciences (English) 8"
Edition, Cengage Learning India Pvt Ltd, New Delhi, 2012.
(Module 2, 4)

3. John A. Gubner, Probability And Random Processes For Electrical And Computer
Engineers, Cambridge University Press, New York, 2006 (Module 3, 5)

Reference Books

1. B.S.Grewal, “Higher Engineering Mathematics” 39™ Edition, Khanna Publishers, New
Delhi, 2005

2. T.Veerarajan, “Probability , Statistics and Random Processes” Second Edition, Tata
McGraw Hill publishing Company Limited, New Delhi, 2006

3. John A. Gubner, “ Probability And Random Processes For Electrical And Computer
Engineers” Cambridge University Press, 2006

Course Contents and Lecture Schedule

Module Topic No.of
No Lectures

1 Z Transforms

1.1 Introduction 1

1.2 Properties 1
Tutorial 1

1.3 Inverse z-Transform 1

1.4 Solution of Difference Equations Using the z-Transform 1
Tutorial 1

2 Probability Distributions

2.1 Introduction - Random Variables, Probability Distributions 2

for Discrete Random Variables Expected Values, Expected
values for discrete and continuous random variables

2.2 The Binomial probability distribution 1
2.3 The Binomial Probability Distribution 1
Tutorial 1
2.4 The Poisson Probability Distribution 1
2.5 Probability Density Functions and Expected Values 1
Tutorial 1
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2.6 The Normal Distribution 2
2.7 Weibull Distribution 1
Tutorial 1
3. Two-Dimensional Random Variables
3.1 Joint and marginal probabilities 1
3.2 Jointly continuous random variables 1
Tutorial 1
3.3 Conditional probability and expectation 1
3.4 The bivariate normal 1
Tutorial 1
4 Sampling
4.1 Hypotheses and test procedures 1
4.2 Tests concerning a population mean 1
4.3 Tests Concerning a population proportion 1
4.4 z Tests and confidence intervals for a difference between 1
two population means
Tutorial 1
4.5 The two-Sample t Test and confidence interval 1
4.6 Inferences concerning a difference between population 1
proportions
4.7 Inferences concerning two population variances 1
4.8 Chi-Square tests 1
Tutorial 1
5. Random Process
51 Definition and examples , Characterization of random 1
processes
5.2 Strict-sense and wide-sense stationary processes 1
5.3 WSS processes through LTI systems 1
5.4 Power spectral densities for WSS processes 1
Tutorial 1
5.5 Characterization of correlation functions 1
5.6 The matched filter 1
5.7 The Wiener filter 1
5.8 The Wiener—Khinchin theorem 1
5.9 Mean-square ergodic theorem for WSS processes 1
5.10 Power spectral densities for non-WSS processes 1
Tutorial 1
Total 46

Course Designers
1 Dr.S.Jeyabharathi sjbmat@tce.edu

2. Dr.G.Jothilakshmi gjlmat@tce.edu

3. Dr.A.P.Pushpalatha appmat@tce.edu
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14EE420

Preamble

INSTRUMENTATION SYSTEMS

Category L T P Credit

PC

3 00

3

Instrumentation systems helps to create, construct and maintain measuring devices and
systems found in manufacturing plants and research institutions. Its main objective is to
ensure that systems and processes operate safely and efficiently. This course will provide an
adequate exposure to various sensors, transducers, signal conditioning processes, data
acquisition and interfacing. This course also provides detail knowledge about the usage of
suitable sensing elements for the vital parameters like pressure, temperature, Speed,
magnetic field, Current, Voltage & liquid level.

Prerequisite

14EE340: Measurement System
14EE350: Digital Systems

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

COL | Define traceability of standards pertaining to calibration of instruments. | Understand

CO2 | Explain the need of signal conditioning for sensors and transducers Understand
Explain the effects of various noises (thermal, electromagnetic) in the

CO3 | electrical and electronics systems and their remedies (shielding, Understand
grounding)

CO4 | Explain the building blocks of Data Acquisition systems Understand
Explain the advantages and limitations of data transmission using

CO5 | pneumatic loop, current loop (4-20mA), digital interfaces (RS232,485), | Understand
protocols (HART) and Fieldbus (PROFIBUS)

CO6 | Explain the importance of instrumentation in power system domain Understand
Application of suitable sensors/transducers for the measurement of

CO7 | pressure, temperature, speed, magnetic field, Current - Voltage & liquid Apply
level

e e e A e el

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

CO6. | M M M

CO7.| M L L

CO8.| M L M S

CO9. | M L

CO10f{ M L

CO11f L M S

CO12;, s S S L M L

CO13] M L

S- Strong; M-Medium; L-Low
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Assessment Pattern

Continuous Assessment Tests

Bloom’s Category Terminal Examination

1 2 3
Remember (K1) 20 20 20 20
Understand (K2) 80 50 50 50
Apply (K3) -- 30 30 30

Analyse (K4) -- - - -
Evaluate (K5) -- - - -
Create (K6) -- - - -

Note:
1. Assignments will be in the form of seminar & quiz
Tentative titles for seminars will be:

i. Design and justify: a bridge amplifier circuit to measure temperatures in the
temperature range 25°c to 50°c.

i. Design and justify: a signal-conditioner for a sensor that varies its resistance
from 1kQ to 5kQ over its operating range to interface to an analog to digital
converter operating in the range of Ov to 5v

iii.  Practical aspects of serial interface and data transmission

iv. ~ Communication protocols in Digital instrumentation systems

v.  Serial Interface standards: RS422 & RS485

vi.  Fieldbus: modbus

vii.  Discuss and elaborate the instrumentation system involved in power quality
analyzer
vii.  Collect the details of various parameters measurement and related

instrumentation systems involved in Thermal power plant — Elaborate the same.
ix. MEMS applications to electrical engineering
X.  Concepts of Nano Sensors

Course Level Assessment Questions
Course Outcome 1 (CO1):
2. What is mean by Traceability? (K1)
3. Why are calibrations and traceability necessary? (K2)
4. Explain the traceability hierarchy with respect to the traceability of measurement.(K2)

Course Outcome 2 (CO2):
5. List the common signal conditioning operations. (K1)
6. Compare the three types of isolation amplifier. (K2)
7. What are the two drawbacks of differential amplifier that are solved in instrumentation
amplifier? (K1)

Course Outcome 3 (CO3):
8. What is the basic principle of shielding electric field interference? (K1)

9. Can both ends of a shield be connected to grounds? What would happen if both ends
are connected to grounds? (K2)

10. Which types of filter do you choose to eliminate 50Hz noise? (K2)

Course Outcome 4 (COA4):
11. List the various Data Acquisition Configurations. (K1)
12. Explain the blocks of PC based Data Acquisition Systems (K2)
13. Explain the GPIB data acquisition. (K2)

Course Outcome 5 (CO5):
14. List the advantages and disadvantages of Pneumatic loop. (K1)
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15. Summarize the importance of current loop control. (K2)
16. List the applications where serial communication is preferred. (K1)

Course Outcome 6 (CO6):
17. Define PMU. (K1)
18. List the primary sensing element for power measurements (K1)
19. lllustrate the parameters needs to be controlled in a thermal power plant? (K1)

Course Outcome 7 (CO7):

20. A pressure gage is to be used in an LVDT — diaphragm combination. The LVDT has
sensitivity of 1V/mm, and the diaphragm is to be constructed of steel (E=200GPa,
v=0.3 and density 7800kg/m3) with a diameter of 20cm. Calculate the diaphragm
thickness in accordance with the restriction that the maximum deflection does not
exceed one fourth of this thickness. The maximum pressure is 2MPa. If a
millivoltmeter capable of measuring a minimum of 1mV and that can be measure in
steps of 1mV, is used for measurement, What is the lowest pressure in kPa which
may be sensed by this instrument, resolution and the natural frequency of the
diaphragm? (K3)

21. An experiment is conducted to calibrate a copper —constant thermocouple. With cold
junction at 0°C, emf obtained at boiling point of water (100°C) and boiling point of
sulphur (445°C) are 5 mV and 25 mV, respectively. If the relation is assumed to be
Br1—t2=ale,—g)+b (s3—c3)- Determine constants a and b. (K2)

22. A resistance thermometer is to be constructed of nickel wire. Thermometer
resistance at 20°C is 100Q. What length of 0.4mm-diameter wire should be used.
What would be the length if 2mm diameter wire is used? (Resistivity =0.8 Qm). If

resistance varies linearly with temperature then what would be the resistance att = -
50°C and 100°C? (Sensitivity = 0.2 Q /°C). (K3)

Course Outcome 8 (CO8):
23. Define SMART SENSOR. (K1)

24. Explain a smart sensor with block diagram. (K2)
25. What is mean by MEMS? (K1)

Concept Map
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INSTRUMENSTATION SYSTEMS

Eloborates the
concepts about

1.1 Role and need for instrumenstation la—
& its classifications
1.2 Functional elements of an instrumentation system
1.3 Generalised input and output
configuration of instruments
1.4 Selection of Instruments —
Calibration of Instruments - Traceability. Gives basic ideas about the
recent developments in sensor like
e

6.1 SMART Sensors
6.2 MEMS, Nano Sensors

summarises about

2.1 Introduction to various Sensors - 2 wire, /

3 wire & 4 wire sensors; Transducers and actuators

2.2 Review of signal conditioning/Processing introduces the uses of instrumentation
2.3 Review of signal transmission deals with in power system field

2.4 Noise and noise reduction techniques —
Grounding — Shielding — Display methods /

3.1 Data acquisition systems
3.2 Data acquisition configurations
3.3 Data Transmission
3.4 Pneumatic loop — Current Loop
3.5 Serial Interfaces-RS232 -RS485
3.6 Communication Protocol - Various sensing methods

Highway Addressable Remote Transmitter (HART) 4.11 Float —Capacitive devices -

& Fieldbus - Process Fieldbus (PROFIBUS) principle , operations & applications
4.12 Ultrasonic type— Fibre optic type -

principle , operations & applications

(PMU) and its applications

5.2 Case Studies: Power Quality Analyser
5.3 Case Studies: Thermal Power

Plant Instrumentation

5.1 Phasor Measurement Unit ’

deals with sensors 4.10 Liquid Level Measurement:

for physical quanity measurements:

4.1 Pressure Measurement:

Principles of pressure — Standards
4.2 Types of Sensors — Diaphragm-

principle, operations & applications
4.3 Bourdon Tube-

principle, operations & applications
4.4 Pirani Gauge —

principle, operations & applications

4.13 Magnetic Field Measurement:
Oscillating search coil

4.14 Three orthogonal search coils
- principles and applications.

Hall effect sensor - Rogowski coil

[4.15 Current & Voltage Measurement: ]

4.5 Temperature Measurement:
Temperature standards - Types of Sensors
4.6 Bimetallic strip- principle, operations & applications
geslsancellemparaiuisiDs B E(RID) gl 4.16 Application of various sensors for the
- principle, ope & measurement of above said parameters
4.8 Thermocouples — Specifications-
principle, operations & applications

Contact Type: Tacho Generator

4.9 Speed Measurent:
Non Contact Type:Stroboscopic tachometer

Syllabus

INTRODUCTION TO INSTRUMENTATION
Role & Needs of instrumentation — Classification of Instrument - Functional elements of an
instrumentation system —Generalised input and output configuration of instruments—
Selection of Instruments — Calibration and Traceability of measuring Instruments.

BASICS OF SENSORS AND TRANSDUCERS
Introduction to various Sensors- two wire, three wire & four wire sensors; Transducers and
actuators — Review of signal conditioning/Processing — Review of signal transmission - noise
and noise reduction Techniques — Grounding — Shielding — Display methods

DATA ACQUISITION AND INTERFACING
Data acquisition systems — Data acquisition configurations — Data Transmission —
Pneumatic loop — Current Loop — Serial Interfaces-RS232 —RS485 — Communication
Protocol — Highway Addressable Remote Transmitter (HART) - Fieldbus - Process Fieldbus
(PROFIBUS)

APPLICATION OF SENSORS FOR PHYSICAL QUANTITY MEASUREMENTS

Pressure Measurement: Principles of pressure — Standards - Types of Sensors —
Diaphragm - Bourdon Tube - Pirani Gauge - principle, operations & applications;
Temperature Measurement: Temperature standards - Types of Sensors — Bimetallic strip —
Resistance Temperature Detectors (RTD) — Thermistors — Thermocouples — Specifications-
principle, operations & applications; Speed Measurement: Contact type - Tachometer
generator, Non Contact Type - Stroboscopic tachometer; Liquid Level Measurement:
Various sensing methods- Float —Capacitive devices - Ultrasonic type — Fibre optic type -
principle , operations & applications; Magnetic Field Measurement: Oscillating search coil
— three orthogonal search coils — principles and applications; Current & Voltage
Measurement: Hall effect sensor - Rogowski coil; Application of various sensors for the
measurement of above said parameters.
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INTRODUCTION TO INSTRUMENTATION IN POWER SYSTEMS
Introduction - Phasor Measurement Unit (PMU) and its applications — Case Studies: Power
Quality Analyser — Power Plant Instrumentation

INTRODUCTION TO RECENT DEVELOPMENTS IN SENSORS
Introduction — SMART Sensors, MEMS, Nano Sensors

Text Books
1. A.K. Sawhney, A Course in Electrical and Electronic Measurements and Instrumentation,
Dhanpat Rai & Co, 2010.
2. E.O. Doebelin, Measurement Systems — Application and Design, Tata McGraw Hill
publishing company, 2003.

Reference Books

1. Robert.B.Northrop, Introduction to instrumentation and measurements, Allied Publishers,
2002.

2. Patranabis,D, Principles of Industrial Instrumentation, 3rd Edition, Tata McGraw Hill
Publishing Company Ltd., New Delhi, 2010.

3. B. E. Jones, Instrumentation measurement and Feedback, Tata McGraw-Hill, 2000.

4. Kalsi H.S, Electronic Instrumentation , Tata McGraw-Hill 2003

5. Alan S. Morris, Principles of Measurement and Instrumentation, Prentice-Hall of India Pvt.
Ltd., New Delhi, 2003

6. http://www.nist.gov/pml/mercury_traceability.cfm (Module 1.4)

7. http://mwww.european-accreditation.org/publication/ea-4-07-m (Module 1.4)

Course Contents and Lecture Schedule

Module Topic No. of
No. Lectures
1 INTRODUCTION TO INSTRUMENTATION
1.1 Role & Needs of instrumentation — Classification of Instrument 1
1.2 Functional elements of an instrumentation system 1
1.3 Generalised input and output configuration of instruments 1
1.4 Selection of Instruments — Calibration of Instruments - Traceability. 1
2 BASICS OF SENSORS AND TRANSDUCERS
2.1 Introduction to various Sensors- two wire, three wire & four wire 1
sensors; Transducers and actuators
2.2 Review of signal conditioning/Processing 2
2.3 Review of signal transmission 1
2.4 Noise and noise reduction techniques — Grounding — Shielding — 2
Display methods
3 DATA ACQUISITION AND INTERFACING
3.1 Data acquisition systems 1
3.2 Data acquisition configurations 1
3.3 Data Transmission 1
3.4 Pneumatic loop — Current Loop 1
3.5 Serial Interfaces-RS232 —RS485 2
3.6 Communication Protocol - Highway Addressable Remote 2
Transmitter (HART), Fieldbus - Process Fieldbus (PROFIBUS)
4 APPLICATION OF SENSORS FOR PHYSICAL QUANTITY
MEASUREMENTS
4.1 Pressure Measurement: Principles of pressure — Standards 1
4.2 Types of Sensors — Diaphragm- principle, operations & 1
applications
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Module Topic No. of
No. Lectures
4.3 Bourdon Tube- principle, operations & applications 1
4.4 Pirani Gauge — principle, operations & applications 1
4.5 Temperature Measurement: Temperature standards - Types of 1

Sensors
4.6 Bimetallic strip- principle, operations & applications 1
4.7 Resistance Temperature Detectors (RTD) — Thermistors - principle, 1
operations & applications
4.8 Thermocouples — Specifications- principle, operations & 1
applications
4.9 Speed Measurement: Contact type - Tachometer generator, Non 1
Contact Type - Stroboscopic tachometer;
4.10 Liquid Level Measurement: Various sensing methods 1
4.11 Float —Capacitive devices - principle , operations & applications 1
4.12 Ultrasonic type— Fibre optic type - principle , operations & 1
applications;
4.13 Magnetic Field Measurement: Oscillating search coil 1
4.14 Three orthogonal search coils — principles and applications. 1
4.15 Current & Voltage Measurement: Hall effect sensor - Rogowski 1
coll
4.16 Application of various sensors for the measurement of above said 1
parameters.
5 INTRODUCTION TO INSTRUMENTATION IN POWER
SYSTEMS
5.1 Introduction - Phasor Measurement Unit (PMU) and its applications 1
5.2 Case Studies: Power Quality Analyser 1
5.3 Case Studies: Thermal Power Plant Instrumentation
6 INTRODUCTION TO RECENT DEVELOPMENTS IN SENSORS
6.1 SMART Sensors 1
6.2 MEMS, Nano Sensors 1
TOTAL 38
Course Designers:
1. Dr. M. Geethanjali mgeee@tce.edu
2. Dr. D. Nelson Jayakumar dnjayakumar@tce.edu
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14EE430

Preamble
This course is to impart in students a good understanding of fundamental principles in

Category L T P Credit

CONTROL SYSTEMS PC

3 00 3

control engineering. The course includes: Mathematical Modelling of Linear Continuous

Time Invariant Single Input - Single Output Dynamical Systems, Transfer Functions and

State Space Models, Performance Specifications, Analysis and Design of Closed Loop

Control Systems.

Prerequisite

Linear Algebra, Calculus and Differential Equations, and Laplace Transform.

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

COs Course outcomes Blooms
Level

CO1 | Explain the needs and effects of feedback in a control system Understand

CO2 | Identify the type (Linear, nonlinear) of a given system from | Apply
mathematical model and input output characteristics (steady
state and transient response)

CO3 | Obtain mathematical model of a given Electrical, electro- | Apply
mechanical system in transfer functions and state space models

CO4 | Explain mathematical models (transfer functions and state | Understand
space) of hydraulic, Pneumatic, thermal and liquid level
systems.

CO5 | Explain the characteristics and principle of operation of control | Understand
system components (including final control elements)

CO6 | Analyze the system’s stability and performance (both in time | Analyze

domain and frequency domain) in terms of the key
characteristics of the models.

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Co1 | S L L L

Co2 | S M M L

CO3 | S S M M L

CO4 | S S L L L

CO5 | S L M L

CO6 | S S S S S

S-Strong; M-Medium; L-Low
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Assessment Pattern

Bloom’s Category C(;ntinuous As;essment Tezts Terminal Examination
Remember 10 10 10 10
Understand 30 30 30 30
Apply 60 60 60 60
Analyse 0 0 0
Evaluate 0 0 0
Create 0 0 0 0

Note: Analyse level for CO 6 will be tested with assignments/tutorials

Course Level Assessment Questions

Course Outcome 1 (CO1):

1. List the difference between closed loop and open loop systems (K1)
2. Explain the issues with ON/OFF control in dynamic systems (K2)
3. Explain the effects of feedback (K2)

Course Outcome 2 (CO2):
1. ldentify the causality and linearity of the systems modelled with the differential
equations shown below (K3)

%Jﬂy(t) =3u(t+3)

d°Y@®) . 5o2py _m
b. ot +2y°(t)=3u(t-2)

2. 1/0 characteristics of the system is shown below. Identify the linearity of the system
(K3)

Input U 0 (1|3 4
OutputY |-1]2|3.5|4.5

3. Series of step input R(t) is applied to a system and the response C(t) is recorded as
below. Identify the linearity of the system (K3)
A

3 C(t)
, R(t)
1

Time

Course Outcome 3 (CO3):
1. Define transfer function (K1)
2. Reduce the block diagram and find C(s)/R(s) (K3)
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+ ol — a b O)

3. Develop the transfer function I (s)/V (s) (K3)

Course Outcome 4 (COA4):

1. Explain the implementation of Pl controller using pneumatic systems. (K2)
2. Derive the transfer function of non-interacting cascaded tank system. (K2)
3. Derive the first order model of thermometers.(K2)

Course Outcome 5 (CO5):

1. List the unique characteristics of servo motors. (K1)

2. With suitable diagram explain the principle of operation of tachometers. (K2)
3. Describe the operation of incremental encoders with neat diagram. (K2)

Course Outcome 6 (CO6):
1. The open loop transfer function of a unity feedback control system is given by

G(s) =24+ ks

s(s+0.6)

a. Calculate the closed loop transfer function and calculate the response for unit
step reference

b. Calculate the maximum peak overshoot

2. Sketch the root locus for G(S)H (s) = S S and find the value of K for damping
s(s+1)(s+3)
ratio £ =0.5 (K3)
2000 : ,
3. Sketch the bode plot of the system G(S)H(s) = and determine gain
s(s+2)(s+100)

margin and phase margin. (K3)

4. A negative unity feedback system has the forward transfer function

K
G)H(S) =——————
s(s+1(s+3)
If K is set to 20, find the changes in closed-loop pole location for a 5% change in

K. (K4)
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Concept Map

Control Systems

Can be

can be modelled in are Analysed for Performanc

and Stability in

of different types
i i i e improved with are complete
(Frequency Domainj (Time Domain) FregtiencyiDomain Time Domain are improved wi p

FTTT LN

, with components like
Nyquist plots and R UrILItHStep_repoﬂse', PID Controllers and Tachometers
Transfer functions State Space models Bode Plots OUtanduI;\géttzlgg\anon lag-lead compensators RO EaT D, Gt

)
%)

Syllabus
Basic concepts: Systems- Types of control systems-Notion of feedback- open and closed-

loop systems —Fundamental control actions (ON/OFF, Hysteresis control), Problems with
ON OFF control in dynamic systems — Logical Control vs. Continuous control - Effects of
feedback

Modelling: Modelling and representations of (electrical, electro-mechanical, hydraulic,
Pneumatic, thermal and liquid level) control systems: Ordinary differential equations -
Transfer functions - Block diagrams - Signal flow graphs - State-space representations.
Control System Components: Potentiometer, Tachometers, Encoders, Servo Motors and
actuators (control valves, solenoids)

Time domain analysis and stability: Test Signals- Unit Step response, Time domain
specifications and Steady state errors- Time response of First order and second order
systems- Effect of addition of poles and Zeros- Dominant poles and zeros of Transfer
function- PID Controllers -Stability and Characteristic equation-Routh-Hurwitz criteria- Root-
locus construction, root sensitivity. Solution of state equation

Frequency-domain analysis: Frequency responses and Frequency domain specifications -
Nyquist stability criterion- Relative stability assessment using Bode plot- Nichol's chart,

Lead-lag compensators

Text Books

1. B.C. Kuo, and F.Golnaraghi, Automatic Control Systems, 9™ Edition. Wiley India Pvt
limited 2014. (Student edition)
2. 1J Nagrath and M Gopal, Control Systems engineering, 5th Edition, New Age

International, 2007
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Reference Books

Katsuhiko Ogata, Modern Control Engineering, 5" edition, PHI, 2010

John JD Azzo, Constantine H Houpis, and Stuart N Sheldon, Linear Control Systems:
Analysis and Design with MATLAB, 5" Edition, Taylor and Francis, 2003

Norman S. Nise, Control Systems Engineering, 6th edition, John Wiley,
2010. (Indian edition)

Robert H Bishop and Richard C Dorf, Modern Control Systems, 12" Edition, Pearson
Education, 2010

M Gopal, Control Systems-Principles and Design, 4" Edition, McGraw Hill India, 2012

Course Contents and Lecture Schedule

Module Topic No.of
No. Lecture
Hours
1 Systems; Types of Control systems- Open loop and Feedback 2
Systems
2 Effects of feedback 2
3 Differential Equations for Electrical, Mechanical, Electro- 4
mechanical, hydraulic, pneumatics, thermal and liquid systems
4 Transfer function 1
5 Block Diagram 1
6 Signal flow graph 1
7 State space models 2
8 Control System Components-Potentiometer, Tachometer, 2
Encoders, Servo Motors and actuators(control valves, solenoids)
9 Test Signals, Unit step response, Time domain Specifications 2
and steady state error
10 Time response of First and Second Order systems; Effect of 5
addition of poles and zeros; Dominance of poles and zeros; PID
Controllers; Solution of state equation
11 Stability and Routh Hurwitz criterion 2
12 Root locus Construction and Root sensitivity 3
13 Frequency domain specifications and Nyquist stability criterion 3
14 Relative stability assessment using Bode plots 2
15 Frequency response of closed loop systems; Nichol’s chart 2
16 Lead-lag compensators 1
Total 36

Course Designers:

1. S.Sivakumar siva@tce.edu
2. M.Varatharajan varatharajan@tce.edu
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Category L T P Credit
PC 3 00 3

14EE440 AC MACHINES

Preamble

Rotating electrical machines are widely used for the purpose of converting energy from one
form to another. AC machines are becoming more and more attractive in many applications
such as those requiring variable speed and flexible control. Alternating Current (AC)
machines are the most preferred for generation of electric power. AC motors are the
commonly used in industry for motive power for applications. Electrical drive is superior to
other forms of prime movers in terms of efficiency, control and pollution. There are three
families of rotating machines one of which is the synchronous machine commonly in the
form of the AC synchronous generator such machines are widely used in power stations for
electric power generation. The synchronous motor has limited application. However an
asynchronous machine, the induction motor has wide spread industrial and domestic
application such that about 85 % of electric power consumption is due to induction motor
loads. Single phase motor has wide spread small power application for example in the
home. Due to their low cost and economical advantages, AC motors are widely used in
applications requiring a wide range of speeds or precise control of output.

Prerequisite
14EE220 Material Science for Electrical Engineering
14EE240 Electromagnetic Fields
14EE270 Electric Circuits Analysis

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

COs Course Outcomes Bloom’s
No. Level

CO1. | Explain the Fundamentals and laws governing motoring and | Understand
Generating Action of AC Machines

CcOo2 Explain the construction of AC Machines and role of its parts Understand
Cco3 Obtain the performance of AC Generators Apply
Co4 Obtain the performance of AC Motors using equivalent circuit Apply
CO5 Explain the Operation and Control of AC Machines Understand

CO6 | Apply the testing procedures for AC Machines as per the standard | Apply
practice

co7 Design of Main Dimensions of AC Machines for the given | Apply
Specifications
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Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1 S M
CO2 S L
Co3 S S M
Co4 | s M M L
CO5 M S L
CO6 M S L
CO7 M S L

S- Strong; M-Medium; L-Low

Assessment Pattern

Bloom’s Category Colntlnuous As;essment Te:s%ts Terminal Examination
Remember 20 20 - 20
Understand 40 40 - 40
Apply 40 40 - 40
Analyse - -- - -

Evaluate - -- - -
Create -- -= - --

o CAT-3: Group presentation (Seminar/Quiz/Role play) in the class for the case studies
given below through Site visit/Industry Visit/Field trips. Based on the performance of the
presentation, CAT-3 mark will be awarded.

©ONOOR~WNPE

10.
11.
12.
13.
14.
15.

Energy Efficient Induction Motors

Duty Cycle , Type of Cooling ,Mounting & Enclosures

Induction Motor Manufacturing & Testing Standards

Alternator types and applications

Alternator — types of Cooling

Parallel operation of Alternators

Various faults in Synchronous and Asynchronous machines

Types of motors for Mixie, Grinder, Ceiling fan, Fridge, Air conditioners, Washing
machines, Pumps, Compressors

Alternators in Hydro power plants / Thermal Power Plants/Wind Mills/ Gas & Diesel
Power Plants.

Dielectric materials in various parts of Synchronous and Asynchronous machines.
Magnetic materials in various parts of Synchronous and Asynchronous machines.
Conducting materials in various parts of Synchronous and Asynchronous machines
Starting methods of various Synchronous and Asynchronous machines.

Condition monitoring of Synchronous and Asynchronous machines.

Routine maintenance in Synchronous and Asynchronous machines.

Note :

1.
2.

Passed in BOS meeting held on 21-11-2015
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3. Each group will make a presentation for 20 minutes on the topic given in the list

above on the site visit / field trip / industrial visit / laboratory experiments/ Data sheet

4. Award marks based on the presentation (technical Content, Question & Answer) for

CAT 3

5. There will be no written test for CAT 3
6. CAT 1 & 2 is a written test covering the remaining topics in the syllabus content.

Course Level Assessment Questions
Course Outcome 1 (CO1):

Course Outcome 2 (CO2):

1.
2.
3.

Specify the role of damper winding in Alternator?

What does skewing means in squirrel cage Induction motor?

Specify the purpose of connecting a capacitor in the auxiliary winding of a single-
phase induction motor?

Course Outcome 3 (CO3).

1.
2.
3.

4.

Define the term voltage regulation in Alternator?

Specify the need of parallel operation of alternators.

Explain the method of finding voltage regulation using synchronous impedance
method for alternator?

Find the synchronous impedance and reactance of an alternator in which a given
field current produces an armature current of 200 amperes on short circuit and a
generated EMF of 50 volts on open circuit. The armature resistance is 0.1 Ohms.
Calculate the induced voltage of armature, if it is deliver a load of 100 amperes at a
power factor of 0.8 lagging with terminal voltage of 200 Volts?

Course Outcome 4 (CO4)

1.
2.

3.

Draw the v curve of Synchronous motor and specify its axis parameters?

Discuss the effect of rotor resistance and reactance with the help of speed torque
curve of induction motor?

Find the percentage of tapping required on an auto-transformer required for a squirrel

cage induction motor to start the motor against 1/3" of full load torque? The short
circuit current on nominal voltage is 7 times of the full load current and the full load
slip is 2%.

A Three phase induction motor has a 4 pole Delta connected stator winding and runs
on a 415 Volts, 50Hz supply. The rotor resistance per phase is 0.18 ohms and
reactance 1.2 ohms. The ratio of stator to rotor turns is 1.8. The full load slip is 3%.
Calculate the load torque in kg-m and speed at maximum torque?

Course Outcome 5 (CO5)

1.

2.

3.

Two alternators A and B are operating in Parallel and supply a load of 10MW at
0.8p.f. lagging. Suggest with justification, the possible way to carry out the following
and hence determine the reactive and active power share by each alternator.

i) Isthe real power shared by alternator A is increased to 6 MW.

ii) If the p.f. of alternator B is increased to 0.94.

With neat sketch explain the various speed control techniques applied for three
phase induction motor.
Design a five step rotor resistance starter for a three phase induction motor. The slip
at the maximum starting current is 2% with slip — ring short circuited and the
resistance per rotor phase 0.02 Ohm.
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Course Outcome 6 (CO6)
1. Athree phase, 6600V, 50 Hz, star — connected alternator gave the following test

results.
Voc | 3100 4900 6600 7500 8300
Is 16 25 375 50 70

A field current of 22A is required to circulate full load current on short circuit test.
Calculate the full load voltage regulation for, 0.8 p.f. lagging using EMF and MMF
method. Give your interpretation for difference in the regulation calculated.

2. With neat sketch explain the slip test on a salient pole alternator.

Course Outcome 7 (CO7)

1. A 1250 KVA 3 phase ,50 Hz,3300V, star connected ,300 rpm alternator has D =1.9m,
L = 0.335m,pole arc/pole pitch = 0.66,turns/phase = 150,single layer concentric
winding with 5 conductors per slot, short circuit ratio = 1.2.Assume that the
distribution of gap flux is rectangular under pole arc with zero values in the interpolar
region. Calculate a)specific magnetic loading b)armature mmf per pole c) gap density
over pole arc d)air gap length.

2. Determine the main dimensions, number of radial ventilating ducts, number of stator
slots and the number of turns/phase of a 3.7 KW,400 V,3 phase,4 pole,50 Hz squirrel
cage induction motor to be started by star-delta starter. Assume B,, = 0.45 whb/m?
.ampere conductors/m = 23,000,efficiency = 0.85and pf = 0.84,winding factor
=0.955.Choose the main dimension to give good efficiency.

3. Calculate the main dimensions, turns per phase, number of slots, conductor area and
slot area of a 250 HP, 3 phase, 50 Hz, 400 Volts, Delta connected Slip Ring
Induction motor. The data given are:

Bav. =0.5 Tesla; ac = 30,000 A/Mt.; Efficiency = 90%; P.f. =90%;
Kws = 0.955 ; Current Density = 3.5 A/ mm = Space factor = 0.4;
Ratio of core length to pole pitch = 1.5

Concept Map

AC Machines
Classified as

ASYNCHRONOUS MACHINE SYNCHRONOUS MACHINE

1 Three Phase Induction Motor
P ]

Al

+ || 3 Design of Induction Motor
3.1 Main Dimensians of Stator

ternator e = 6. Design of Synchronous Machines
Types, Construction, working principle 1 sta 6.1 Main Dimensions of Stator and Rotor
Chai 5, Ap| Wor 6.2 Armature and Field Windings

Perfc
Volt
Ble

and Rotor
3.2 Windings & Rotor bars

.2 Chai plications,
Voltage and Power Factor control

pole

4.4 Parallel operation, Voltage
& Frequency control

Syllabus

ASYNCHRONOUS MACHINE
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Three Phase Induction Motor

. Types, Construction, Working Principle, Characteristics,

Applications, Performance Analysis, Equivalent Circuit, Starting Methods, Speed Control,
Linear Induction Motor, Testing, Standards, Specifications.

Single Phase Induction Motor: Types, Construction, Working principle, Applications, AC
Series Motor.

Design of Induction Machines: Main Dimensions of Stator and Rotor, Windings.

SYNCHRONOUS MACHINE

Alternator: Types, Construction, working principle, Characteristics,
Performance Analysis, Testing, Parallel operation, Voltage & Frequency control

Applications,

Synchronous Motor: Starting Methods, Working Principles, Characteristics, Applications,
Voltage and Power Factor control.

Design of Synchronous Machines: Main Dimensions of Stator and Rotor, Armature and
Field Windings.

Text Books

1. H.Wayne Beaty & Jame. L.Kirtley.Jr “ Electric Motor Handbook”, McGraw-Hill, USA, 1
Edition, 1998.

2. AK.Sawhney and A.Chakrabarti, “A course in Electrical Machine Design”,6‘h Edition,
Dhanpat Rai & Co (P) Ltd., 2006.
3. Gupta.J.B,"Theory of Performances of Electrical Machines’ Katson, 7" Edition, 1987

Reference Books

1. R.K.Rajput, “ Electrical Technology”, Laxmi Publications, 3" edition, 2005.
2. Vincent Deldoro ," Electromechanical Energy Conversion ” PHI Il edition,

3. M.G.Say, The Performance and Design of Alternating Current machines, Tata-McGraw

Hill.

Course Contents and Lecture Schedule

No. of
Module )
Topic Lecture
No.
Hours
ASYNCHRONOUS MACHINE
1 Three Phase Induction Motor
1.1 Types, Construction, Characteristics, Applications 2
1.2 Performance Analysis, Equivalent Circuit 3
1.3 Starting Methods, Speed Control 2
1.4 Linear Induction Motor, Testing, Standards, Specifications 2
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No. of
Module )
Topic Lecture
No.
Hours
2. Single Phase Induction Motor:,
2.1 Types, Construction, Working principle 1
2.2 Applications, AC Series Motor 1
3 Design of Induction Motor
3.1 Main Dimensions of Stator and Rotor 2
3.2 Windings & Rotor bars 2
SYNCHRONOUS MACHINE
4 Alternator
4.1 Types, Construction, working principle 1
4.2 Characteristics, Applications 1
4.3 Performance Analysis-Determination of Voltage regulation by EMF, 3
MMF and ZPF, Blondel two reaction Theory for salient pole machine,
Phasor diagram using Xd, Xq, Testing
4.4 Parallel operation, Voltage & Frequency control 2
5. Synchronous Motor
5.1 Starting Methods, Working Principles 1
5.2 Characteristics, Applications, Voltage and Power Factor control 2
6. Design of Synchronous Machines
6.1 Main Dimensions of Stator and Rotor 3
6.2 Armature and Field Windings 2
CAT 3- group presentation 8
Total 38

Course Designers

1.
2.
3.

Dr.S.Latha
Dr.R.Rajan Prakash
Dr.V.Saravanan
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Category [ L | T [ P | Credit
14EES0 ENGINEERING DESIGN

PC 1{o0(4| 3

Common for all B.E./B.Tech. Degree Programmes
(Course Codes: 14CE450, 14ME420, 14EC450, 141T450, 14CS340,14MT420)

Preamble

Engineering design is normally taught, not as a unified course in India. The courses like
Product design, Machine design, Electrical machine design and transformer design, Control
system design and Communication system design are tailored to specific topics There were
many new approaches developed over a period of time. There is a need to discuss a unified
approach of design in a course.

Prerequisite
e None

Course Outcomes
On the successful completion of the course, students will be able to

CO1: Explain the steps involved in Engineering Design Understand

CO2. Explain the Engineering Design process and review designs | Understand
with societal considerations.

CO3:  Provide specification for customer needs/requirements, | Apply
considering engineering Characteristics and quality Function
Deployment.

CO4: Prepare conceptual design document. Apply

Assessment Pattern

Bloom’s Category Continuoug Assessment Tests _
CAT1 Review 1 Review 2
Remember 20 0 0
Understand 40 0 0
Apply 40 100 50
Analyse 0 0 50
Evaluate 0 0 0
Create 0 0 0

 Milestones:

1. Problem description (3 weeks)
2. Framework (4 weeks)
i. Functional requirements
ii. User requirements
iii. Performance requirements
iv. Specifications
3. Preliminary design (conceptual) (3 weeks)
i. Cost estimates
4. Final design (conceptual document) (2 weeks)

Review 1 for milestonesl & 2 and Review 2 for milestones 3 & 4
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List of Sample Projects:

Design and Testing of:

CONOGORWNE

Speaker Amplifier — Power: 10 W;

Magnetic Shielding for a solenoid;

Digital Voltmeter :DC 0-1/10/30 V

Digital Ammeter :DC 0-30/50/100 mA
Transformer : 230/12-0-12, 100 mA

Variable DC power supply:0-24 V, 100 mA
Battery Charger: 12V, 100AHr

Digital Clock — LED display :Hr-Min-Sec, Date
Room Temperature Indicator - LED display :°C/°F

10. Current Transformer;5/1A

11. Welding Transformer;230/10V; 30A

12. Electromagnet: to lift 200gm weight

13. Digital Counter-LED display 4 digits: increment/decrement

14. Human weight & BMI measurement - LED display: Kg/Lb

15. Timer ON/OFF 5 sec. to 24 hrs. — LED display

16. LED light with driver & heat sink:10x1Watts/230V (White LED array-5 rows & 2 columns)

Course Level Assessment Questions

Course Outcome 1 (CO1):

aghrLONE

Define Engineering Design

State different activities involved in Product Engineering Life Cycle
List different design considerations that are required for a good design
Explain different types of design

List the characteristics of environmentally responsible design

Course Outcome 2 (CO2):

ocoukrownE

List different modes to collect user requirements.

Briefly explain the classification of different types of User requirement
Define Benchmarking or Reverse Engineering or Product Dissection
List two categories of Redesign

Explain different activities involved in Design process

Explain different steps involved in Conceptual Design process

Course Outcome 3 (CO3)

1.

2.

Write product design specifications for any of the following product - Desktop
Computer or Bicycle or Pencil or Computer Table or mobile.

Translate customer requirements into Engineering characteristics of any product
like mobile or computer or bicycle.

Course Outcome 4 (CO4)

1.

Prepare conceptual design document for any complex engineering problem related to
societal engineering under specific domain.
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Concept Map

Engineering Design

describes

Problem
Definition

Modern
Engineering

Engineering
Design Process

Embodiment
and Detail design

Conceptual
Design

explains includes includes includes includes

. . h
1.1 Engineering today 2.1 Types of design 3.1 Identifying 4.1 Identifying 5.1 Rules and principles
1.2 Requirements 2.2 Iteration Model Customer needs | | essential problems 5.2 Detail design . sr:eps
Engmeermgf o 2.3 Good 'de'5|gn 3.2 Customer 4.2 Function E;(amples
1.3 Types of Engineering 2.4 Description of Requirements structures 5.3 Design for qualit
1.4 Engineering solutions Design proces 3.3 Engineering 4.3 Working structures - Mini ; t e
1.5 Pillars of Engineering 2.5 Design review Characteristics E;<am les o €08
1.6 Design taxonomy 2.6 Soceital considerations | | 3.4 QFD P
1.7 Product and its quality | | in Engieering design 3.5 PDS

L J
Syllabus

Modern Engineering: Introduction, Engineering today, Requirements of engineering, Types
of engineering, Engineering Solutions, Pillars of Engineering, Design Taxonomy, Product,
Quality of product.

Engineering Design Process: Types of Designs, A Simplified Iteration Model,
Considerations of a Good Design, Description of Design Process, Design Review, Societal
Considerations in Engineering Design,

Problem Definition and Need Identification: Identifying Customer Needs, Customer
Requirements, Establishing the Engineering Characteristics, Quality Function Deployment,
product Design Specification

Conceptual Design: Steps, Abstracting to Identify the Essential Problems, Establishing
Function Structures, Developing Working Structures and concepts. Examples

Embodiment and Detail Designs: Steps, Basic Rules and Principles of Embodiment
Design, Detail Design, Design for Quality and minimum Cost. Examples

Reference Books

1. G.Pahl and W.Beitz (Translated by Ken Wallace et al.,) ‘Engineering Design: A
Systematic Approach, Second Edition, Springer, 2005.

2. George E. Dieter and Linda C. Schmidt, “Engineering Design”, Fourth Edition, McGraw
Hill Higher Education, 2009.

3. Power Point Presentation material by Prof.D.K.Subramanian in the Workshop on
Engineering Design at TCE, Madurai.

4. Foundation Skills in Integrated Product Development, NASSCOM, Edition 2015
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Course Contents and Lecture Schedule

M?\I?Ie Topic No. of Lectures

1 Modern Engineering
1.1 Introduction - Engineering today

- - - 1
1.2 Requirements of engineering
1.3 Types of engineering
1.4 Engineering Solutions 1
15 Pillars of Engineering
1.6 Design Taxonomy 1
1.7 Product and Quality of product
2 Engineering Design Process
2.1 Types of Designs
2.2 A Simplified Iteration Model 1
2.3 Considerations of a Good Design
2.4 Description of Design Process 1
2.5 Design Review
2.6 Societal Considerations in Engineering Design 1
3 Problem Definition and Need Identification
3.1 Identifying Customer Needs
3.2 Customer Requirements 1
3.3 Establishing the Engineering Characteristics
3.4 Quality Function Deployment 1
3.5 Product Design Specification
4 Conceptual Design
4.1 Steps, Abstracting to Identify the Essential Problems 5
4.2 Establishing Function Structures
4.3 Developing Working Structures and concepts - Examples
5 Embodiment and Detail Design
5.1 Steps, Basic Rules and Principles of Embodiment Design

- . 2
5.2 Detail Design — Examples
5.3 Design for Quality and minimum Cost

Total Lectures 12

Course Designers:

1.
2.

Dr.S.Baskar sheee@tce.edu
Dr.S.J.Thiruvengadam sjtece@tce.edu
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Category L T P Credit

14EE460 MICROCONTROLLERS

3 0

Preamble

Microprocessors are the predecessors to microcontrollers and they are mainly used as CPU
in the desktop computers and laptops nowadays and they are also used for measurement
and control applications in the past few decades. Due to the development in VLSI
technology, microcontrollers evolve which function similar to microprocessors but they have
most of the peripherals built on-chip. Microcontroller is used as the main controller in most of
the embedded systems nowadays. This course makes the students to be familiar with the
architecture and programming of Microcontrollers. Introduction to Microprocessors and their
evolution is also given. This course provides a detailed study of architecture and assembly
language & embedded ‘C’ language programming of Intel 8051 microcontroller and
interfacing various peripherals with 8051. This course also introduces the architecture and
hardware features of PIC 16F877 and ARM7 (LPC2148) microcontrollers.

Prerequisite

14EE350 - Digital systems
14EE390 - Digital Systems Lab

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

0

3

COs Course outcomes Blooms

No. level

co1 | Explain the evolution and architecture of microprocessors and | Understand
microcontrollers.

co02 | Explain the 8051 architecture and the function of on-chip hardware | Understand
units in 8051.

co3 | Develop 8051 Assembly Language programs for data manipulations | Apply
and accessing on-chip hardware units.

CO4 | Develop 8051 embedded C programs for interfacing Matrix Keyboard, | Apply
LCD, DAC, ADC and 7segment LED Display.

cos | Explain the architecture and hardware features of PIC 16F877 and | Understand
ARM7 (LPC2148).

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7T | PO8 | PO9 | PO10 | PO11 | PO12

COol | s S

CO2 | S M M M

CO3 | S S S M M S

CO4 | S S S M S S M M S

CO5 | S M

S- Strong; M-Medium; L-Low
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Assessment Pattern

Bloom’s Category C(;ntlnuous As;essment Tezts Terminal Examination
Remember 40 20 20 20
Understand 40 20 20 20
Apply 20 60 60 60
Analyse 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

Note: Assignment evaluation is based on a mini-project which has to be done by a group of
five students. The mini-project will be evaluated based on the reviews and demonstration.

Tentative List of Mini Projects:

1. Temperature / Speed measurement and display

2. Speed control of DC motor/stepper motor

3. Automatic Switching on/off of Appliances

4. SCR based Rectifier control

5. Wireless control using RF/Bluetooth/ Zighee module

Course Level Assessment Questions

Course Outcome 1 (CO1):

ocoukrwnpE

Explain the evolution of microprocessors.

State the applications of microprocessors and microcontrollers.
Compare microprocessors and microcontrollers.

Distinguish Harvard and Von Neuman architectures.

Give examples for RISC machines.

Explain the architecture of any one 8- bit microprocessor.

Course Outcome 2 (CO2):

wn e

e

N O

Write the hardware features of 8051.

What is the function of EA* and PSEN* signals in 8051 (*-Active low signal)?

If a 12 MHz crystal is connected to 8051, how much is the time duration for one state
and one machine cycle?

How to program the external interrupts of 8051 as falling edge or low level triggered
interrupt?

Why external pull-up resistor is required for port-0 in 80517?

What must be done to configure a port as input port in 80517?

What is the difference between timer and counter in 8051?

Explain the function of various bits in the special function registers associated with serial
communication in 8051.

Course Outcome 3 (CO3):

1.
2.

What is meant by indirect addressing in 80517?

Write the 8051 ALP to add the bytes in an array, stored in the external data memory
from the address 2000H and store the result in the addresses 3000H and 3001H. The
array contains one hundred bytes of data.

Write the 8051 ALP to find the largest byte in an array, stored in the external data
memory from the address 2000H and store the result in the address 3000H. The array
contains one hundred bytes of data.

Write 8051 ALP to convert the given 8-bit binary number into BCD number.
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5. Write 8051 ALP to convert the given 8-bit binary number into ASCII nhumber.

6. Write 8051 ALP to find the seven segment code of an 8-bit binary number using look-up
table technique.

7. Write 8051 ALP to evaluate the expression A/B+C*D where A,B,C and D are 8-bit data.
Assume A is perfectly divisible by B.

Course Outcome 4 (COA4):

1. Interface an 2*16 LCD with 8051 and write embedded ‘C’ program to display the name
of the Department and College in the middle portion of the LCD.

2. Interface an 8-bit ADC with 8051 and write ALP to get 100 samples of input data each
taken at a time interval of 100 micro seconds and store the result in external data
memory from the address 2000H. The crystal frequency is 12 MHz.

3. Interface an 8-bit DAC with 8051 and generate sine wave and triangular wave of 2 KHz
frequency. The crystal frequency is 12 MHz.

4. Write 8051 based embedded C program to identify the key pressed in the matrix
keyboard interfaced with 8051 and send the ASCII code of the key pressed in Port 0.

5. Write 8051 embedded C program to generate a square wave of 1 KHz using timer O of
8051. The crystal frequency is 12 MHz.

6. Interface two seven segment LEDs with 8051 and develop embedded C program to
display the numbers from 00 to 99 in the LEDs.

Course Outcome 5 (CO5):

What is the function of watch dog timer?

Draw the start and stop signal timing diagram of I1°C interface.

List the on-chip hardware units available in PIC 16F877 microcontroller.
Explain the architecture of ARM 7 microprocessor.

Specify the function of CCP module in PIC 16F877 microcontroller.
State the applications of ARM microprocessor.

ousrLNE

Concept Map

Microcontrollers

requires focuses on
8051 Interfacing with
peripherals using

8051 Microcontroller Embedded 'C’ :
(o5 Fidoesnin ) incuses s

] LCD, DAC, ADC,

Introduction to advanced
microcontrollers:
Microcontroller

8051 Embedded 'C' Programming:
denls wikh Introduction to IDE - such as such as
Embedded C Data types-

Programming structure-
reading and writing data from/ to

parallel ports
- Timer/Counter programming PIC 16F877 microcontroller - ARM7 (LPC2148) microcontroller
- Interrupt handling On chip ADC, - Architecture and applications
Capture/Compare/PWM Module -

Bl OIS Prog i 12C - SPI - Watchdog timer

needs
[[ntrcduchon to Microprocessor and discustes feq“‘ffs 7 segment LED Display

includes

Evolution - Architecture of 8051 ALP Programming:
Microprocessor Comparison of Micro processor Adidress e ihoriiis
VonNeuman - Harvard - and Microcontroller - Instruction set of 8051,
CISC- RISC = 8/16/32/64 bit Microprocessors Basic Assembly language
and Microcontrollers - sl

Application of Microprocessors Arithmetic operations -
and Microcontrollers Code conversions - Sorting ~
Look up tables - subroutines

Timer and serial port
programming

Syllabus
Introduction: Introduction to Microprocessor and Microcontroller — Evolution — Architecture
of Microprocessor -Von Neumann and Harvard architecture — CISC and RISC —
Comparison of Microprocessor and Microcontroller — Overview of 8/16/32/64 bit
Microprocessors and Microcontrollers —  Applications of Microprocessors and
Microcontrollers.

8051 Microcontroller: 8051 Architecture — Pin details- Timing Diagram - Memory - Parallel
Ports - Counters/Timers — Interrupts - Serial port.
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8051 Assembly Language Programming: Addressing modes, Instruction set of 8051,
Basic Assembly language Programming — Arithmetic operations — Code conversions —
Sorting — Look up tables — subroutines — Timer and serial port programming.

8051 Embedded ‘C’ Programming: Introduction to IDE — Embedded C Data types-
Programming structure- reading and writing data from/ to parallel ports — Timer/Counter
programming — Interrupt handling — Serial port programming.

8051 Interfacing with peripherals using Embedded ‘C’: Matrix Keyboard — LCD — DAC —
ADC — 7-segment LED Display.

Introduction to advanced microcontrollers: PIC 16F877 microcontroller — Architecture-
On chip ADC, Capture/Compare/PWM Module - 1°C — SPI — Watchdog timer — ARM7
(LPC2148) microcontroller — Architecture and applications.

Text Books

1.

The 8051 Microcontroller and Embedded Systems, (second edition). By Muhammad Al
Mazidi, Janice Gillispie Mazidi, and Rolin D. McKinlay © 2005 Pearson Education, Inc
Ajay V.Deshmukh, “Microcontrollers- Theory and applications”, Tata McGraw-Hill,
publisher,2005.

N.Senthil kumar, M.Saravanan, S.Jeevanandhan, “Microprocessors and
Microcontrollers”, Oxford university press, 2010.

P.S.Manoharan, P.S.Kannan, “Microcontroller based system design”, Scitech
Publications Pvt. Ltd., Chennai, 2007.

Steve Furber, ARM System-on-Chip Architecture, Addison-Wesley Longman Limited,
2000.

Reference Books

1.

Kenneth .J. Ayala, The 8051 Microcontroller, Architecture, Programming & Applications
(third edition), Penram International, India (2004).

John B.Peatman, Design with PIC Microcontrollers, Pearson Education, 2002.

Shibu K V, ‘Introduction to Embedded Systems’, Tata McGraw Hill Education Private
Limited, 2009.

http://www.nxp.com/documents/data_sheet/LPC2141 42 44 46_A48.pdf

Course Contents and Lecture Schedule

Module Topic No. of

No. Lecture
Hours

1. Introduction

1.1 Introduction to Microprocessor and Microcontroller— Evolution 1

1.2 Architecture of Microprocessor 1

1.3 VonNeuman and Harvard architecture — CISC- RISC 2

1.4 Comparison of Micro processor and Microcontroller 0.5
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Category L T P Credit

1.5 Overview of 8/16/32/64 bit Microprocessors and Microcontrollers 0.5
1.6 Application of Microprocessors and Microcontrollers 1
2. 8051 Microcontroller
21 8051 Architecture, Pin details 1
29 Timing diagram 1
2.3 Memory 1
2.4 Parallel Ports 1
25 Counters/Timers 1
26 Interrupts 1
27 Serial port 1
3 8051 ALP Programming
31 Addressing modes 1
3.2 Instruction set of 8051 2
33 Basic Assembly language Programming — Arithmetic operations 1
3.4 Code conversions - Sorting 1
35 Look up tables — subroutines — Timer and serial port programming 2
4. 8051 Embedded ‘C’ Programming
41 Introduction to IDE 1
4.2 Embedded C Data types-Programming structure 1
4.3 reading and writing data from/ to parallel ports 1
4.4 Timer/Counter programming 1
4.5 Interrupt handling 1
4.6 Serial port programming 1
5 8051 Interfacing with peripherals using Embedded ‘C’
5.1 Matrix Keyboard 1
5.2 Liguid Crystal Display 1
5.3 DAC 1
5.4 ADC 1
5.5 7 segment LED Display 1
6 Introduction to advanced microcontrollers
6.1 PIC 16F877 microcontroller — On-chip ADC 1
6.2 Capture/Compare/PWM Module 1
6.3 I°C — SPI -Watchdog timer 1
6.4 ARM7 (LPC2148) microcontroller — Architecture and applications. 2
Total 36

Course Designers:

1. Dr.M.Saravanan mseee@tce.edu
2. Dr.P.S.Manoharan psmeee@tce.edu
2. Dr.D.Kavitha dkavitha@tce.edu
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14EE480 AC MACHINES LAB

Preamble

This laboratory gives a practical exposure to the students to fundamental concepts regarding
AC Machines that are currently used in Electrical Systems. The students also learn to select
the suitable AC Electrical Machines for an application based on its characteristics, perform
suitable capacitor additions to improve power factor and to familiarize the standard testing
procedures of AC Machines. The students can also perform evaluation of efficiency
improvement by switching over to Adjustable speed drives and also can know about the
various harmonic components that arise due to Adjustable speed drives.

Prerequisite

14ES290 - Workshop
14EE320 - Transformers
14EE330 - DC Machines

COs Course outcomes Blooms level

No.

CO1. | Obtain the load characteristics of AC Generator (Salient Pole | Apply, Precision (S3)
& Cylindrical Rotor type) experimentally

CO2. | Obtain the load characteristics of AC Motor (Squirrel Cage, | Apply, Precision (S3)
Slip ring, Single Phase & Synchronous) experimentally

CO3. | Demonstrate  predetermination efficiency of AC Motor | Apply, Precision (S3)
experimentally

CO4. | Obtain the characteristics of Synchronous motor | Apply, Precision (S3)
experimentally

CO5. | Demonstrate experimentally a generative action of induction | Apply, Precision (S3)
machine

Mapping with Programme Outcomes

Cos | PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 S M L S S
COo2 S M L M M S S S
CO3 S M L S S
CO4 S M L S S
CO5 S M L M S S S S

S- Strong; M-Medium; L-Low

List of Experiments:

Asynchronous Machines

1. Power factor improvement of 3 Phase Induction motor using capacitor banks (CO2)
2. Determination of Induction Motor efficiency using circuit model (CO3)

Passed in BOS meeting held on 21-11-2015 189 pproved in 51 AC meeting held on 20-02-2016




w

7.
8.
9.

Performance Characteristics of Induction Motor (CO2)
Performance Characteristics of Induction Motor using VFD (CO2)

Single Phase Induction Motor
Performance Characteristics of Single Phase Induction Motor (CO2)

Induction Generator
Load Characteristics of Induction Generator (CO5)

Synchronous Machines

Real & Reactive Power control using Synchronous machine (CO4)
Slip test on Salient Pole Synchronous generator(CO1)

Regulation characteristics of Cylindrical pole Alternator (CO1)

10. Synchronization of Alternators

Experiments for Demonstration or Assignments:

Synchronous Machines

Polarity test of Synchronous machine windings

Polarity test for field poles

Test for Short Circuit field turns

Phase sequence test

Tests for Transient and Sub-transient reactance

Three Phase connection for harmonic elimination in Synchronous machines
Determination of Positive sequence resistance for synchronous machine

NookwhpRE

Asynchronous Machine

8. Single phase running of Three phase Induction motor

9. Reversal of rotation and Braking of Induction Motor

10. Slip Power recovery of Wound rotor Induction motors

11. Stray load loss determination of Induction motor

12. Insulation resistance, winding resistance measurement, current balance, NL
current and power measurement of Induction motor

13. Shaft voltage test of induction motor

14, Methods of Starting of 3 phase Induction motors and Synchronous motors

15. Characteristics of Universal motor with AC and DC supply

Course Designers

1. Dr.V.Prakash vpeee@tce.edu
2. Dr.V.Saravanan vseee@tce.edu
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Category L T P Credit
0 0 2 1

14EE490 MICROCONTROLLERS LAB

Preamble

Microcontroller is used as the main controller in most of the embedded systems nowadays.
This course makes the students to be familiar with the assembly language and Embedded
‘C’ language programming of Intel 8051 and TI's TM4C123 ARM Cortex microcontroller for
interfacing various peripherals and also performing them through simulation using software
tools.

Prerequisite
e 14EE350 - Digital Systems
o 14EE390 - Digital Systems Lab

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

COs Course outcomes Blooms
No. level

co1 | Write 8051 and TM4C123 assembly language programs and | Apply
embedded ‘C’ programs for microcontroller to implement arithmetic
operations and code conversions by software tools.

coO2 | Develop 8051 and TM4C123 based embedded ‘C’ programs for ADC Apply
and DAC interfacing, timer/counter applications and serial
communication

CcO3 | Develop 8051 and TM4C123 based embedded ‘C’ programs to | Apply
implement the given application through hardware realisation and/or
simulation by software tools.

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Co1l | S M S M S
Cco2 | S M S M S
CO3 | S S S M S M S M M S

S- Strong; M-Medium; L-Low

List of Experiments:

1. Evaluation of arithmetic expressions (CO1)
2. Code conversions (BCD to binary and vice-versa, ASCII to binary and vice-versa)
(CO1)

ADC and DAC interfacing (CO2)

Timer/Counter applications: (i) square wave generation (ii) Frequency measurement
(C0O2)

Serial communication (I’C, UART) (CO2)

6. Generation of PWM waveform with variable duty cycle and frequency (CO3)

Passed in BOS meeting held on 21-11-2015 191 pproved in 51 AC meeting held on 20-02-2016



7. Measurement and monitoring of RMS value of an AC voltage waveforms (Sine,
square and triangle) (CO3)

8. Measurement of real power, reactive power and power factor for the given voltage
and current signals (CO3)

9. Speed control of DC motor / Stepper motor (CO3)

10. Control of illumination of LED string / Traffic light (CO3)

11. Use of software simulation tools (CO1,C02,C0O3)

12. Interfacing of Temperature sensor, Bluetooth Module, Zigbee Module and Micro SD
card (CO3)
13. Development of programs for loT applications (CO3)

Course Designers:

1. Dr.M.Saravanan mseee@tce.edu
2. Dr.P.S.Manoharan psmeee@tce.edu
2. Dr.D.Kavitha dkavitha@tce.edu
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Category [ L | T [ P | Credit
14EEA4CO CAPSTONE - |

PC 0/(0|4] 2

Common for all B.E. / B.Tech. Degree Programmes
(Course Codes: 14CE4CO0, 14ME4CO, 14ECA4CO, 14I1T4C0, 14CS4C0,14MT4C0)

Preamble:

The purpose of this course is to apply the concept of Mathematics, Science and Engineering
Fundamentals and an Engineering Specialization to solve complex engineering Problem.

Assessment Pattern:

Comprehensive Test and Viva (40 Marks)

* Marks scored in Objective Type Questions in each group (Average to 30 Marks)
— The courses offered in 1- 1ll semesters are divided into 4 groups
* Marks scored in Review (Explanations for the answers) in each group (Average to
10 Marks)

Complex Engineering Problem Solving (60 Marks)

» Selection of a Complex Engineering Problem by students and approved by Faculty
Members ( Batch Size:3) (5 marks)

Literature survey on the chosen problem — 5 Marks

Critics on Literature-Problem formulation — 10 Marks

Solution Methodology — (10 Marks)

Observations/inference/Result and Analysis - (10 Marks)

Viva-Voce (10 Marks)

Technical Report (10 Marks)

Course Designers:

1. Dr.S.Baskar sbeee@tce.edu
2. S.Sivakumar siva@tce.edu
3. B.Ashok Kumar ashokudt@tce.edu
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B.E.EEE Degree Programme (Fifth Semester) 2014-15

Semester Theory Theory cum Practical Courses Credits
Practical
1 2 3 4 5 6 7 8 9 10
| 14MA110 14PH120 14CH130 14EG140 14ES150 14ES160 14ME170 14PH180 14CH190 -
Engineering Physics (3) Chemistry (3) English (3) Basics of Civil | Basics of | Engineering Physics Lab (1) Chemistry Lab (1) 21
Mathematics and Electrical and | Graphics (3)
1(3) Mechanical Electronics
Engineering Engineering (2)
2

1l 14EE210 14EE220 14EE230 14EE240 14ES290 -

Engineering Materials Science | Environmental Electromagnetic Workshop (1) 20
Mathematics 1l | for Electrical | Science and | Fields
3) Engineering (3) Ethics ®3)

(©))

1l 14EE310 14EE370 -

Engineering Problem solving 20
Mathematics 1l using
3) Computers

(3)

v 14EE410 14EE450 14EE4CO
Engineering Engineering Capstone 22
Mathematics IV Design (3) Course-I
) @

\ 14EE510 -

Numerical 14EEPX0 20
Methods (3) Prog. Elec.| (3)

\ 14EE610 14EE670 -

Financial 14EEGX0 Professional 20
Management 14EEPX0 Gen. Elec. | Communication
®3) Prog. Elec.ll (3) 3) 3)

Vil 14EE710 14EE7CO
Project 14EEPX0 14EEPX0 14EEGX0 Capstone 20
Management Prog. Elec.lll (3) Prog. Elec.lV Gen. Elec. Il (3) Course-l|
(©)) ©)) @

Vil 14EEPX0 14EEPX0 14EEPX0 14EE880 -

Prog. Elec.V Prog. Elec.VI Prog. Elec.VII -- -- - - Project (12) 21
(©)] (©)] (©)]

Total Credits 164
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Basic Science Courses

Humanities and Social Science Courses

Engineering Science courses

. Analog & Digital Electronic System Courses

. Electrical Energy System Courses

. Power Electronics & Drives Courses

. Control & Automation Courses
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B.E.EEE Degree Programme (Fifth Semester) 2014-15

THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015

B.E. EEE Degree Programme

COURSES OF STUDY
(For the candidates admitted from 2014-15)

SECOND SEMESTER

Course Name of the Course Category No. of Hours | Credits
Code / Week
L T P
THEORY
14EE210 | Engineering Mathematics - Il BS 2 2 - 3
14EE220 | Materials Science for Electrical BS 2 - 2 3
Engineering

14EE230 | Environmental Science and Ethics BS 3 - - 3
14EE240 | Electromagnetic fields ES 2 2 - 3
14EE250 | Analog Devices and Circuits PC 3 - - 3
THEORY CUM PRACTICAL
14EE270 | Electric Circuit Analysis PC 2 - 2 3
PRACTICAL
14EE280 | Analog Devices and Circuits Lab PC - - 2 1
14ES290 | Workshop ES - - 2 1

Total 14 4 8 20
THIRD SEMESTER
Course Name of the Course Category No. of Hours | Credits
Code / Week

L T P

THEORY
14EE310 | Engineering Mathematics - Il BS 2 2 - 3
14EE320 | Transformers PC 2 2 - 3
14EE330 | DC Machines PC 2 2 - 3
14EE340 | Measurement Systems PC 3 - - 3
14EE350 | Digital Systems PC 2 2 - 3
THEORY CUM PRACTICAL
14EE370 | Problem Solving Using Computers ES 2 - 2 3
PRACTICAL
14EE380 | DC Machines and Transformers PC - - 2 1
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B.E.EEE Degree Programme (Fifth Semester) 2014-15

Lab

14EE390 | Digital Systems Lab PC - - 2 1

Total 13 8 6 20
FOURTH SEMESTER
Course Name of the Course Category No. of Hours | Credits
Code / Week

L T P

THEORY
14EE410 | Engineering Mathematics - IV BS 2 2 - 3
14EE420 | Instrumentation Systems PC 3 - - 3
14EE430 | Control Systems PC 3 - - 3
14EE440 | AC Machines PC 3 - - 3
14EE450 | Engineering Design PC 1 - 4 3
14EE460 | Microcontrollers PC 3 - - 3
PRACTICAL
14EE480 | AC Machines Lab PC - - 2 1
14EE490 | Microcontrollers Lab PC - - 2 1
14EEA4CO | Capstone Course-| PC - - 4 2

Total 15 2 12 22
FIFTH SEMESTER
Course Name of the Course Category No. of Hours | Credits
Code / Week

L T P

THEORY
14EE510 | Numerical Methods BS 2 2 - 3
14EE520 | Power Semiconductor Devices PC 3 - - 3
14EE530 | Control System Design PC 3 - - 3
14EE540 | Energy Resources and Utilization PC 3 - - 3
14EE550 | Digital Signal Processing PC 2 2 - 3
PRACTICAL
14EE580 | Digital Signal Processing Lab PC - - 2 1
14EE590 | Control and Instrumentation Lab PC - - 2 1
ELECTIVES
14EEPxx | Programme Elective -I PE zesfsgggje courses 3

Total 13 4 4 20
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B.E.EEE Degree Programme (Fifth Semester) 2014-15

BS : Basic Science

ES : Engineering Science
PC : Programme Core
PE : Programme Elective
L : Lecture

T : Tutorial

P : Practical

Note:

1 Hour Lecture/week is equivalentto 1 credit
2 Hours Tutorial/week is equivalent to 1 credit

2 Hours Practical/week is equivalent to 1 credit

199
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B.E.EEE Degree Programme (Fifth Semester) 2014-15

THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015
B.E. EEE Degree Programme

SCHEME OF EXAMINATIONS
(For the candidates admitted from 2014-150nwards)

SECOND SEMESTER

S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in | uous al Mark Exam
Hrs. Asses Exam S
sment
*
THEORY
1 14EE210 Engineering 3 50 50 100 25 50
Mathematics - 1l
2 14EE220 Materials Science 3 50 50 100 25 50
for Electrical
Engineering
3 14EE230 Environmental 3 50 50 100 25 50
Science and Ethics
4 14EE240 Electromagnetic 3 50 50 100 25 50
fields
5 14EE250 Analog Devices 3 50 50 100 25 50
and Circuits
THEORY CUM PRACTICAL
7 14EE270 Electric Circuit 3 50 50 100 25 50
Analysis
PRACTICAL
8 14EE280 | Analog Devices 3 50 50 100 25 50
and Circuits Lab
9 14ES290 | Workshop -- 100 -- 100 -- 50

THIRD SEMESTER

S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in | uous al Mark Exam
Hrs. Asses Exam S
sment
*
THEORY
1 14EE310 Engineering 3 50 50 100 25 50
Mathematics - Ill
2 14EE320 Transformers 3 50 50 100 25 50
200
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B.E.EEE Degree Programme (Fifth Semester) 2014-15

14EE330 DC Machines 3 50 50 100 25 50
4 14EE340 Measurement 3 50 50 100 25 50
Systems
5 14EE350 Digital Systems 3 50 50 100 25 50
THEORY CUM PRACTICAL
7 14EE370 | Problem Solving 3 50 50 100 25 50
Using Computers
PRACTICAL
8 14EE380 | DC Machines and 3 50 50 100 25 50
Transformers Lab
9 14EE390 | Digital Systems 3 50 50 100 25 50
Lab

FOURTH SEMESTER

S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in | uous al Mark Exam
Hrs. Asses Exam S
sment
*
THEORY
1 14EE410 Engineering 3 50 50 100 25 50
Mathematics - 1V
2 14EE420 Instrumentation 3 50 50 100 25 50
Systems
3 14EE430 Control Systems 3 50 50 100 25 50
4 14EE440 AC Machines 3 50 50 100 25 50
5 14EE450 Engineering Design - 100 -- 100 -- 50
6 14EE460 Microcontrollers 3 50 50 100 25 50
PRACTICAL
7 14EE480 | AC Machines Lab 3 50 50 100 25 50
8 14EE490 | Microcontrollers 3 50 50 100 25 50
Lab
9 14EE4CO | Capstone Course-| -- 100 -- 100 -- 50
201
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FIFTH SEMESTER

B.E.EEE Degree Programme (Fifth Semester) 2014-15

S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in | uous al Mark Exam
Hrs. Asses Exam S
sment
*
THEORY
1 14EE510 | Numerical Methods 3 50 50 100 25 50
2 14EE520 | Power 3 50 50 100 25 50
Semiconductor
Devices
3 14EE530 | Control System 3 50 50 100 25 50
Design
4 14EE540 | Energy Resources 3 50 50 100 25 50
and Utilization
5 14EE550 | Digital Signal 3 50 50 100 25 50
Processing
PRACTICAL
6 14EE580 | Digital Signal 3 50 50 100 25 50
Processing Lab
7 14EE590 | Control and 3 50 50 100 25 50
Instrumentation
Lab
ELECTIVES
8 14EEPXxX Programme 3 50 50 100 25 50
Elective -I

* CA evaluation pattern will differ from course to course and for different tests. This will

have to be declared in advance to students. The department will put

ensure that the actual test paper follow the declared pattern.
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B.E.EEE Degree Programme (Fifth Semester) 2014-15

Category L T P Credit
BS 2 20 3

14EE510 NUMERICAL METHODS

Preamble

An Under Graduate Electrical Engineering student needs to know sufficient numerical tools
and techniques for solving engineering problems arises in their field. This course aims at
developing the ability to formulate an engineering problem in a mathematical form
appropriate for subsequent computational treatment and to choose an appropriate numerical
approach.

Prerequisite

14MA110 Engineering Mathematics
14EE210 Engineering Mathematics I
14EE310 Engineering Mathematics IlI

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

€O Course Outcomes Bloom’s

Nos. level

col Solve the system of linear algebraic equations and single non linear Aol
equations arising in the field of Electrical Engineering Pl

co2 Estn_nate the mtermedlate value in discrete data by means of Apply
continuous function.

co3 fpply tools to find integration, derivatives of one and two variable Apply
unctions.

co4 Solve the IVPs in ODE using single step and multistep methods and Aol
BVPs in PDE using finite difference methods. pply

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl. | s S M M S - - - - - - -
CO2. | s S M M S - - - - - - -
CO3. | s S M M S - - - - - - -
CO4. | s S S S S - - - - - - -

S- Strong; M-Medium; L-Low
Assessment Pattern

Bloom’s Category Clontlnuous As;essment Tes:t%s Terminal Examination
Remember 10 10 10 10
Understand 20 20 20 20
Apply 70 70 70 70
Analyse - - - -

Evaluate - - - -
Create - - - -
203

Passed in BOS meeting held on 23-04-2016 Approved in 52" AC meeting held on 18-06-2016




B.E.EEE Degree Programme (Fifth Semester) 2014-15

Course Level Assessment Questions

Course Outcome 1 (CO1):
1. Give the physical significance of Secant method.

2. The following system of equations was generated by applying the mesh current law to
the circuit shown below:

200 100 80V

200V (&) "‘) =400 ’12) = 100 0 ’f‘:) =300 j“) G)10a

60l, — 401, =200
-401,+1501,-10013=0
-100 I, + 13013 =230
Solve for Iy, I, and I3 using Gauss Seidal Method.

3. An oscillating current in an electric circuit is described by i = 9e™ cos(2rt), where t is
in seconds. Determine a value of t such that i = 3.5. Using Newton's method.

Course Outcome 2 (CO2):
1. Write the recurrence formula used in cubic spline interpolation.
2. You measure the voltage drop V across a resistor for a number of different values of
current i. The results are

i 025 075 125 15 2.0
-0.45 -0.6 0.70 1.88 6.0

Fit a fourth-order polynomial interpolation to estimate the voltage drop for i = 1.15.
Interpret your results.

3. A sinusoidal function is described by y(t) = Ao+ C1 cos(wet +8).Glven Ag = 1.7, C; =
1, we = 4.189. Calculate 10 discrete values of for this curve at interval At = 15 for the
range t = 0 to 1.35. Use this information to find the coefficients Ay, A1, B.

Course Outcome 3 (CO3):
1. Mention the formula for computing the first two derivatives using Newton’s forward
difference formula.

dxdy using Simpson’s cubature formula for
y

22

2. Find the value of the integraIH

11 X+
integration.

3. Faraday’s law characterizes the voltage drop across an inductor as L’thZi where
V_ =voltage drop (V), L=inductance (in henrys; 1H=1V - s/A), i =current (A), and t =
time (s). Determine the voltage drop as a function of time from the following data for
an inductance of 4 H.

t 0 0.1 02 03 0.5 0.7
i 0 0.16 0.32 056 0.84 2.0
204

Passed in BOS meeting held on 23-04-2016 Approved in 52" AC meeting held on 18-06-2016



B.E.EEE Degree Programme (Fifth Semester) 2014-15

Course Outcome 4 (CO4):

1. Differentiate between single step and multistep method in solving ordinary differential
equations.
2. The voltage drop may be nonlinear and the circuit dynamics is described by a

relationship such as L§+ R [;— [ﬂ ] = (), where i = current, L = inductance, and R

= resistance. Solve fori, if L =1, R = 1.5, and i(0) =0.5 and | is a known reference
current equal to 1 Solve this problem with a numerical method.

3. Poisson equation for electrostatic fields can be represented in two dimensions as
gty v
D D
to compute the electric potential over a unit square (1 > 1) plate with zero voltage at
the edges and point charge sources of £ (0.5, 05) =1 and £y (-0.5,-0.5) = 1.

3 3

Employ Ax = Ay =0.1.

= &, where pv = volumetric charge density. Use this Poisson’s equation
=

Concept Map

NUMERICAL METHODS

/ Jeals with

deals with

deals with deals with

Numerical Solution of
Ordinary Differential
Equations and Finite

Methods for the
Interpolation

Methods for
Numerical

Numerial Solution of
Single nonlinear

Difference Methods
for Partial Differential

and Approximation
of Single Variable

Integration

and Several linear

g and Differentiation Equations
equations Function
using
using
using
using

1.1 Bisection Method 4.1 The Euler, Modified
1.2 The Secant Method Euler methods
1.3The method of Tangents 4.2 Runge Kutta
1.4 Fixed Point Iteration Method order 4

method 3.1Trapezoidal, 4.3 Finite Difference Method
1.5 Gauss, Jordan elimination 2.1 Lagrange Interpolation Simpson rule 4.4 Milne's Method

methods Polynomial 3.2 Gauss Quadrature 4.5 Adam's Method
1.6 LU Matrix Decomposition 2.2 Newton Gregory method 4.6 Solution of Elliptic

Method Interpolating Polynomial 3.3 Simpson’s cubature and Poisson equation
1.7 Matrix Inverse using 2.3 Cubic Spline Interpolation formula 4.7 Bender Schmidt,

Jordan method Polynomial 4.4 Numerical differentiation Crank Nicolson Methods
1.8 Jacobi, Seidal 2.4 Curve Fitting with by Newton-Gregory 4.8 Solution of Hyperbolic equation

Iterative Methods sinusoidal functions polynomial

Syllabus

Methods for Numerical solution of Single Nonlinear Equations:

Bisection Method - The Secant Method - The method of Tangents (Newton-
Raphson),convergence - Fixed Point Iteration method, convergence.

Methods for Numerical solution of Several Linear Equations: Gauss, Jordan elimination
methods - LU Matrix Decomposition Method, Method of Inverse of a Matrix using Jordan
method - Jacobi , Seidal Iterative Methods, convergence .

Methods for the Interpolation and Approximation of Single Variable Function:
Lagrange Interpolation Polynomial - Newton Gregory Interpolating Polynomial - Cubic Spline
Interpolation Polynomial - Curve Fitting with sinusoidal functions.
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Methods for Numerical Integration and Differentiation :

Newton Cote’s methods of Integration, Trapezoidal, Simpson rule - Gauss Quadrature
method - Simpson’s cubature formula for Integration of Two variable Functions - Numerical
differentiation by using Newton-Gregory polynomial.

Methods for Numerical Solution of Ordinary Differential Equations and Finite
Difference Methods for Partial Differential Equations:

The Euler, Modified Euler methods - Runge Kutta Method RK4 - Milne's method - Adam -
Bashforth method -Solution of second order differential equation by finite difference method -
Solution of Elliptic equation for Laplace and Poisson equation - Parabolic equation by
Bender Schmidt Method, Crank-Nicolson Scheme - Solution of hyperbolic equation by finite
difference method.

Text Books

1. Steven C. Chapra, Raymond P. Canale, “Numerical Methods for Engineers”, MC Graw
Hill Higher Education, 2010.

2. S.R. K. lyengar, R. K. Jain, Mahinder Kumar Jain, “Numerical methods for Scientific and
Engineering Computations”, New Age International publishers , 6™ Edition, 2012.

Reference Books

1. S.K Gupta, “Numerical Methods for Engineers”, New Age International Pvt. Ltd.
Publishers, 2015.

2. Joe D. Hoffman, Steven Frankel, “Numerical Methods for Engineers and Scientists”, 3™
Edition, 2015.

Course Contents and Lecture Schedule

Module Topic No.of
No. Lecture
Hours
1 Methods for Numerical solution of Single Nonlinear Equations
and Several Linear Equations
1.1 Introduction to Numerical Methods, Bisection Method 1
Tutorial 1
1.2 The Secant Method 1
Tutorial 1
1.3 The method of Tangents (Newton-Raphson), convergence 1
Tutorial 1
1.4 Fixed Point Iteration method, convergence 1
Tutorial 1
1.5 Gauss, Jordan elimination methods 1
Tutorial 1
1.6 LU Matrix Decomposition Method 1
Tutorial 1
1.7 Method of Inverse of a Matrix using Jordan method 1
Tutorial 1
1.8 Jacobi , Seidal Iterative Methods, , convergence 1
Tutorial 1
2 Methods for the Interpolation and Approximation of Single
Variable Function
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Module Topic No.of
No. Lecture
Hours
2.1 Lagrange Interpolation Polynomial 1
Tutorial 1
2.2 Newton Gregory Interpolating Polynomial 1
Tutorial 1
2.3 Cubic Spline Interpolation Polynomial 1
Tutorial 1
2.4 Curve Fitting with sinusoidal functions. 1
Tutorial 1
3 Methods for Numerical Integration and Differentiation
3.1 Newton Cote’s methods of Integration, Trapezoidal, Simpson rule 1
Tutorial 1
3.2 Gauss Quadrature method 1
Tutorial 1
3.3 Simpson’s cubature formula for Integration of Two variable Functions 1
Tutorial 1
3.4 Numerical differentiation by using Newton-Gregory polynomial. 1
Tutorial 1
4 Methods for Numerical Solution of Ordinary Differential
Equations and Finite Difference Methods for Partial Differential
Equations
4.1 The Euler, Modified Euler methods 1
Tutorial 1
4.2 Runge Kutta Method order 4 1
Tutorial 1
4.3 Solution of second order differential equation by finite difference 1
method
Tutorial 1
4.4 Milne's Method. 1
Tutorial 1
4.5 Adam - Bashforth Method 1
Tutorial 1
4.6 Solution Elliptic equation for Laplace and Poisson equation 1
Tutorial 1
4.7 Parabolic equation by Bender Schmidt Method, Crank-Nicolson 1
Scheme
Tutorial 1
4.8 Solution of hyperbolic equation by finite difference method
Tutorial 1
Total 48

* Tutorials problems are to be solved using MatLab/Maple Software.

Course Designers:

1. Dr. V.Mohan mohnav@tce.edu
2. Dr. V.Gnanaraj vignanaraj@gmail.com
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Category L T P Credit
POWER SEMICONDUCTOR

14EE520 DEVICES PC 3 00 3

Preamble

This course aims to impart the students, in depth knowledge about of power semiconductor
devices. The course includes: Construction, working principle of different types of power
semiconductor devices and their switching characteristics -protection- on-state losses- gate
drive and snubber circuits -applications-ratings.

Prerequisite
14EE250-Analog Devices and Circuits

Course Outcomes

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

COs Course Outcomes

Bloom’'s level
No.

lllustrate the basic structure, static and switching characteristics
CO1 | of Power diode, Power transistor, SCR, MOSFET, IGBT, Understand
BTRAN,IPM,IGCT, MESFET
Design driver and protection /snubber circuits for the given SCR, Apol
MOSFET and IGBT using device datasheets bply
CO3 | Explain losses associated with power devices Understand
co4 (Ij)es_ign a heat sink for the given SCR, MOSFET and IGBT using Apply
evice datasheets

CcOo2

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 |PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11

PO12

CO1 | M L

Co2 | S M L L

CO3 | M L L L

nlnnnlo

CO4 | S M

S-STRONG; M-MEDIUM; L-Low

Assessment Pattern

Bloom’s Category Ciontlnuous Aszessment Tes;s Terminal Examination
Remember 10 10 10 20
Understand 25 25 25 50
Apply 15 15 15 30
Analyse 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

* Assignment 3 - Simulation of performance characteristic of power semiconductor devices
using PLECS/MATLAB/PSPICE softwares
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Course Level Assessment Questions

Course Outcome 1 (CO1):

1.

2.
3.
4,

Explain the construction, working principle and characteristics of p-channel
enhancement MOSFET.

Explain the concept of conductivity modulation in power diode.

Explain the construction, working principle and characteristics of SCR.

Describe the construction, static and switching characteristics of IGBT with neat
diagrams.

Course Outcome 2 (CO2):

1.

3.

The input voltage is 200V with load resistance of R=5Q. The load and stray
inductance are negligible and the thyristor is operated at a frequency of f=2kHz. If the
requires dv/dt is 100V/us and the discharge is to be limited to 100A, determine (a)
the values of Rs and Cs (b) the snubber loss (c) the power rating of the snubber
resistor.

The input voltage is 200V with a load resistance of R=15Q and a load inductance of
L=50uH. If the damping ratio is 0.7 and the discharging current of the capacitor is 5A,
determine (a) the values of Rs and Cs (b) the maximum dv/dt.

A 240V,50Hz supply is connected to an RC trigger circuit. If R is variable from 1.5 to
24kQ,Ver=2.5V and C=047uf find the minimum and maximum values of the firing
angle a.

Course Outcome 3 (CO3):

1.
2.
3.
4,

Explain the terms thermal resistance and thermal impedance.

Explain the ON state losses in power BJT.

Explain concept of current crowding in secondary breakdown of power BJT.
Explain the switching losses in power MOSFET.

Course Outcome 4 (COA4):

1.

A device in a TO-220 package is mounted with a 0.33mm thick insulating foil on a
small aluminium heat sink. The thermal resistance of the heat sink is Ry=25K/W and
its mass is mg=2g. The surface area of the TO-220 package is Ay=1cm? The
surface area of the device chip is A,=10mm?, the amount of copper around the
pyramid stump is m¢,=1g and the thickness of the copper is d.,=0.8mm. Find the
parameters of the thermal equivalent circuit.(data sheet will provided)

The data sheet for a thyristor gives the following values: T;,=125°C, 6;,=0.15°C/W,
0.s=0.075°C/W,. A sinusoidal voltage source of 230V, 50Hz feeds power to a
resistive load of R=2Q. For a firing angle delay of zero degree, choose a suitable
heat sink and find the circuit efficiency.

For a thyristor, maximum junction temperature is 125°C. The thermal resistance for
the thyristor sink combination are 6;=0.16°C/W and 6.s=0.08°C/W. For a heat sink
temperature of 70°C, compute the total average power loss in the thyristor sink
combination.
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Concept Map

Power Semicondudtor Devices

Classified as
1. Power Diode I 2. Power Transistor 3. Thyristor 4 Power MOSFET Moc? PoF!;ver IGgT &
ern Power Devices
Consiss of e
Congists of inciudes
Consists of
2 1Construction
Z 3 1Construction and Working
1 1Construction and and Working 3 2Charactoristics 4.1Construction and Working
Working : 3.30n-state losses 4 2Characteristics
1.2Characteristics 22Characteristics 3 4Applications 4.30n-state losses
1.30n-state losses 3 6Ratings 4 4Applications
1.4Applications 2 30n-state losses 36Design 4 5Ratings

15Ratings _
2 4Applications

2 ERatings Design of 5.1 Construction and Working
52 Characteristics

5.3 On-state losses

5.4 Applications & Ratings

36.1 Snubber circuit 55 BTRAN & MESFET
3.6.2 Gate Driver circuit 56 IGCT.IPM

Syllabus

Power Diode: Introduction- power diodes-construction — types, forward and reverse
characteristics-diode as a switch - series and parallel connection for diode-breakdown
mechanism —on-state losses-switching characteristics — applications- selection using data
sheet.

Power Transistor: BJTs — construction, static characteristics, switching characteristics-
negative temperature coefficient and secondary breakdown —safe operating area (SOA)- on-
state losses -power darlington - thermal protection- applications- selection using data sheet.

Thyristor: Thyristors — construction and static characteristics — two transistor analogy—
concept of latching — gate and switching characteristics —converter grade and inverter grade
and other types; series and parallel operation — steady state and dynamic models of
thyristor — thermal protection - mounting types- GTO- gate drive circuits- design of snubbers
—protection- applications- selection using data sheet.

Power MOSFET: Power JFET- power MOSFETs- silicon carbide MOSFET-basic structure —
principle of voltage controlled devices, construction, types, static and switching
characteristics — steady state and dynamic models of MOSFET - gate drive circuits -
applications- selection using data sheet.

Power IGBT and Modern Power Devices: Power IGBTs- basic structure and operation-
static and switching characteristics- latchup in IGBTs - circuit models -device limits and
SOAs — gate drive circuits - intelligent power modules(IPMs)- Integrated Gate Commutated
Thyristor (IGCT)- characteristics — Bi-directional bipolar TRANsistor (BTRAN) — Metal—
Semiconductor Field-Effect Transistor (MESFET)-applications- selection using data sheet.

Text Book
1. Ned Mohan, Tore M. Undeland and William P.Robbins, Power Electronics:
Converters, Applications and Design, John Wiley and Sons, 2003.
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Reference Books

1.

M.H. Rashid, Power Electronics: Circuits, Devices and Application, second edition,
Prentice Hall of India, 2004.

M D Singh and K B Khanchandani, Power Electronics, Tata McGraw-Hill, 2008.
B.W. Williams, Power Electronics: Devices, Drivers, Applications and Passive
Components, McGrawHill, 1992.

Jayant Baliga, Fundamentals of Power Semiconductor Devices Springer  Science,
2008.

Course Contents and Lecture Schedule

No.of
Module Topic Lecture
No.
Hours
1 Power Diode
11 Introduction- construction of power diodes and types, forward 1
) and reverse characteristics , diode as a switch
1.2 Series and parallel connection for diode 1
1.3 Breakdown mechanism, on-state losses 1
1.4 Switching characteristics 1
1.5 Applications- selection using sheet 1
2 Power Transistor
2.1 BJTs — Construction and operation 1
2.2 |static characteristics, switching characteristics 2
2.3 Negative temperature coefficient and secondary breakdown 2
2.4 Safe operating area, on-state losses -Power Darlington 1
2.5 Thermal protection, applications- selection using sheet 1
3 Thyristor
3.1 Thyristors — construction and static characteristics 1
3.2 Two transistor analogy 1
3.3 Concept of latching — gate and switching characteristics 1
3.4 Converter grade and inverter grade thyristor and other types 1
3.5 Series and parallel operation 1
3.6 Steady state and dynamic models of thyristor 1
3.7 Thermal protection 1
3.8 Mounting types 1
3.9 GTO 1
3.10 | Gate drive circuits- design of snubbers 2
3.11 Protection- applications- selection using sheet 1
4 Power MOSFET
4.1 Power JFET 1
4.2 Power MOSFETS, Silicon carbide MOSFET 1
4.3 Static and switching characteristics 1
4.4 Steady state and dynamic models of MOSFET 1
45 Gate drive circuits - design of snubbers- applications- selection >
' using sheet
5 Power IGBT and Modern Power Devices
Power IGBTs- basic structure and operation- static and
5.1 switching characteristics- latchup in IGBTs - circuit models - 2
device limits and SOAs
5.2 Gate drive circuits 2
53 Intelligent power modules(IPMs)- integrated gate commutated 1
' thyristor (IGCT)
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Bi-directional  bipolar TRANsistor (BTRAN) - metal-
5.4 semiconductor field-effect transistor (MESFET)-applications- 2
selection using sheet

Total 37

Course Designers:

1. M.Ramkumar mjayaramkumar@tce.edu
2. P.Vairaprakash vairaprakash@tce.edu
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Category L T P Credit
14EE530 CONTROL SYSTEM DESIGN PC 30 0 3

Preamble

This course is to impart in students a good understanding of fundamental design principles
in control engineering. The course covers design of continuous time and sampled data
control systems using transfer function and state space based methods

Prerequisite

. Matrices, Calculus, Differential Equations, Laplace & Z-Transforms.
. 14EE430 Control systems

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

COSs Course outcomes Blooms
No. level

Design compensators using Root locus and Bode plot for | Analyse
CO1 | continuous time transfer function to achieve given performance
specifications

Analyse the time domain and frequency domain characteristics of a | Analyse

CO2 N .
given sampled data linear system

co3 Design dig_ital cont_rollers/compensatprs uging root I_qcus and Bode | Analyse
plot for a discrete time system to achieve given specifications

co4 Desig_n state feedt_Jack controller an(_j observ_er using pole placement | Analyse
technique for continuous time and discrete time systems

CO5 Analyse the effects of word length in the characteristics of a digital | Analyse

control system

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 | S S S S S
CO2 | S S M S S
CO3 | S S S S S
Co4 | S S S S S
CO5 | S S M S S

S-Strong; M-Medium; L-Low

Assessment Pattern

Bloom’s Category C(;ntlnuous As;essment Tezts Terminal Examination
Remember 10 10 10 10
Understand 30 30 30 30
Apply 60 60 60 60
Analyse 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

Note: Apply level of CO5 and analyse level of all COs shall be evaluated through
assignments
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Course Level Assessment Questions
Course Outcome 1 (CO1):

1. List the effects of lead compensator (Remember)
2. Explain the electrical implementation of lag compensator (Understand)

1
3. Consider the systemG(s) =—————— . Design a suitable compensator using
s(s+1)(s+4)

root locus to achieve following specifications in closed loop.
Damping ratio =0.5
Un-damped natural frequency = 2rad/s

Course Outcome 2 (CO2):

1. Write the relation between s plane and z plane (Remember)
2. Using Jury’s stability criterion find the number of poles outside |z|=0.5 circle in the z-
plane (Apply)
A(2)=22*+72°+102° +4z+1
3. A unit impulse sequence &, ={1000---] is applied to a system and the output is
obtained as y, = {0 0.511 1 1---}. (Apply)
e Find the z transform of signal y(k)
e Find the discrete transfer function of the system G(z) =Y (z)/U(z) and
difference equation governing the system
¢ Find the response of the system for unit step sequence.

Course Outcome 3 (CO3):

1. Define warping and pre-warping. (Remember)

2. Derive the control law for discrete PID controller (Understand)

3. Consider the feedback control system shown below. The plant is described by the
transfer function G(s)=1/(s+2) . Design digital control scheme using root locus to
meet the following specifications.

e Velocity error constant Kv=6

e Peak overshoot M:J = 15%

o Settling time t:(2% tolerance) = 5s

R(s) % _ e . —on o) C(s),

Course Outcome 4 (COA4):

1. Prove that controllability is affected by the choice of sampling period

0 1 0 0
2. Considerthesystem F=| 0 0 1 |&G =|0 |Design a state feedback controller
-1 -2 -3 1

to obtain dead beat response.
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0 1 0
3. Consider the systemwith A={ 0 0 1 |&C =[1 0 01 Design a reduced
-1 -2 -3

order observer with observer poles at s=-10 & s=-20
Course Outcome 5 (CO5):

1. Define quantization (Remember)
2. Explain the effect of word length on controllability (Understand)
3. Explain the effect of word length on observability (Understand)

Concept Map

invioves

/ N

N done for
requires
understanding of

1.1 Design problems | | Continuous Systems 2.0 Discrete Systems
N
using
Continuous Systems 2.0 Discrete Systems
(Covered in Course using

14EE430 -Control Systems) / \
_— 3.0 State space methods
- - 1.0 Transfer function Methods -
2.1 Discrete Transfer function < 7 requires \

done for

includes

requires S
knowledge
N consist of Snalysed by | 3.6 Full order estimator consist of
consist of o Yoo |37 Reduced Order estimators ~b{i2e10 ypthests
Ea \ of compensators
Stability Analysis [1.2 Compensztnrs] {3‘4 Pole placement techn.quesj requires
2.2 Discretization of continuous sytems N T / Compensator design
1.6 PID controller |  which includes such as
2.7 Z-plane specifications /
Performance Analysis using / \ using
/ / T i 35 pol placement oy _—
2.3 Jury's Stability Criterion 1.4 Frequency domain based design B R s
using 2.4 Discrete Root locus and Bode Plots 1.5 Feedback compensation \ -
\ to obtain
desired response including 2.9 Frequency response plots
2.1.4 Discrete Rootlocus & Bode plots \
3.8 Dead beat response
in discrete systems

3.1 Discretization of
state space models

3.2 State transition matrix
Solution of state equations

3.3 Effect of word length and sampling period
on controllability and observability

Syllabus

Design of continuous systems using Transfer functions:

Design problem — Preliminary consideration of classical design — Realization of lag, lead and
lag-lead compensators — Root locus based design of cascade compensators - Frequency
domain design of cascade compensators — Feedback compensation - PID controller
Analysis & Design - Design using MATLAB

Discrete Control Systems Analysis & Design:

Introduction to Sample data control systems, Z and S domain Relationship- Effect of
sampling on poles and zeros, Stability analysis. State space analysis of discrete systems Z-
plane specifications of control system design, Digital compensator design using Root locus
plots, Digital compensator Design using frequency response plots, Z-plane synthesis-
Design using MATLAB

Design in State Space [Continuous & Discrete Systems]:

Discretization of state space models, State transition matrix, Solution of state equations,
Effect of word length and sampling period on controllability and observability, Stability
improvement by pole placement, pole placement by state feedback, Pole placement by
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output feedback, Full order observers- Reduced order observers- Separation principle - dead
beat control using state feedback — State space design using MATLAB

Text Books

1. B.C. Kuo, and F.Golnaraghi, Automatic Control Systems, 9th Edition. Wiley India Pvt
limited 2014. (Student edition)

2. Norman.S.Nise, “Control System Engineering”, 4" edition, John Wiley And Sons, 2000

3. M. Gopal, “Digital Control and State Variable Methods —Conventional and Intelligent
Control Systems”, Tata McGraw Hill Education, 2003.

4. Katsuhiko Ogata, “Discrete Time Control Systems”, 2" edition, Phi Learning Pvt. Ltd,

2009.

5. Kannan M. Moudgalya, “Digital Control”, John Wiley & Sons,2007

Reference Books

1. Richard C. Dorf and Robert H. Bishop, “Modern Control Systems”, Addison Wesley
Eighth Edition, 2008.
2. Jacqueline wilkie, Michael Johnson and Reza Katebi,” Control Engineering”, Palgrave
Publishers, edition 2003.

Course Contents and Lecture Schedule

Module ; No. of
No. Topic Lecture
hours
1.0 Design of continuous systems using Transfer functions:
1.1 Design problem — Preliminary consideration of classical design 1
1.2 Realization of lag, lead and lag-lead compensators 1
1.3 Root locus based design of cascade compensators 2
1.4 Frequency domain design of cascade compensators 3
1.5 Feedback compensation 2
1.6 PID controller analysis and design 2
1.7 Design using MATLAB 1
2.0 Discrete Control System Analysis & Design
Introduction to Sample data control systems —Sampling, Structure
2.1 of discrete control system, advantages & disadvantages over 1
continuous control
2.2 Discretization of continuous systems 1
Effect of sampling on poles and zeros, Stability Analysis using
2.3 Jury’s Stability Criterion 2
2.4 Discrete Root locus and Bode plots 2
2.5 Z-plane specifications of control system design 1
2.6 Digital compensator design using Root locus plots 1
2.7 Digital compensator Design using frequency response plots 2
2.8 Z-plane synthesis 1
2.9 Design using MATLAB 1
3.0 Design in State Space [Continuous & Discrete Systems]
3.1 Discretization of state space models 1
3.2 State transition matrix, Solution of state equations 1

Passed in BOS meeting held on 23-04-2016
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33 Effect of _\_/vord length and sampling period on controllability and 3
observability

3.4 Stability improvement by pole placement 1
3.5 Pole placement by state feedback 2
3.6 Full order Observers 2
3.7 Reduced order observers 2
3.8 Dead beat response in discrete systems 1
3.9 State Space design using MATLAB 1

Total 40

Course Designers:

1. S.Sivakumar siva@tce.edu
2. M.Varatharajan varatharajan@tce.edu
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ENERGY RESOURCES AND Category L T P Credit

14EE540 UTILIZATION PC 300 3

Preamble

This course introduces the basic technical and environmental aspects of power generation
from non renewable and renewable energy sources (Thermal, Nuclear, Gas, Diesel, Hydro,
Wind, Solar PV, Biomass, Geothermal, Tidal and MHD). This course also provides a
comprehensive idea about utilization of electrical power such as illumination, electric
heating, electric welding, electrolysis and electric vehicle.

Prerequisite

14EE220: Materials Science for Electrical Engineering
14EE330: DC Machines

14EE440: AC Machines

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

COs Course Outcomes Blooms
No. level
co1 Summarize the world and Indian energy scenarios Understand
o2 Explain the basic principles of fossil fuel power plants (Thermal, Understand
Nuclear, Gas and DG)
Co3 Design appropriate Power supply backup (DG set) for a given load Apply
requirements.
co4 Explain the concept of GHG emission status and its controlling Understand

mechanism.

Explain the basic principles and technologies of various Renewable
CO5 energy resource based power generation (Hydro, Wind, Solar PV, | Understand
Biomass, Geothermal, Tidal and MHD)

Design the solar PV power plant and Wind power plant, for the

co6 specific energy requirements. Apply

co7 Compare the challenges and environmental impacts, among the non Understand
Renewable energy and the Renewable energy power plants.
Design lighting schemes to Domestic, Office, Industrial and

cos8 Commercial applications based on the specific lighting level Apply
standards.

CcO09 Classify the right Heating and Welding system for specified Aol
applications PPl

co10 | Explain the Sizing of Electrical System to meet the requirement of Understand

Electrolytic Process & Summarize the basics of Electrical vehicles

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8 | PO9 | PO10 | PO11 | PO12
CO1. L M M M
Co2.| M L L
CaOa. M M L
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CoO4. | M L M M

CO5. | M L M L L
CO6. M M L L

CoO7. L M L

COo8. | M M M

CO9. | M L M

CO10{ M L M

S- Strong; M-Medium; L-Low

Assessment Pattern

, Continuous Assessment Tests
Bloom’s Category

Terminal Examination

1 2 3
Remember (K1) 20 20 20 20
Understand (K2) 50 50 50 50
Apply (K3) 30 30 30 30

Analyse (K4) - - - -

Evaluate (K5) - -e - -

Create (K6) - - - -

Course Level Assessment Questions

Course Outcome 1 (CO1):

1. Explain the term ‘Primary and Secondary Energy’ with three examples.

2. What are the major pollutants in burning fossil fuels?

3. How much % of our Country’s oil consumption is imported and how much does it cost
(approximately) per year?

Course Outcome 2 (CO2):

1. Demonstrate the characteristics of the following: (i) Steam Turbine & (i) Turbo
Alternators.

2. Demonstrate the Principle of a closed cycle Gas turbine plant;

3. Demonstrate the principle of operation of a Gas turbine plant; also explain how its
efficiency can be improved?

Course Outcome 3 (CO3):

1. Connected load of plant is 1200kW and diversity factor is 1.8. What is the desirable
generator set rating with respect to 0.8PF and the set load factor of 75%.?

2. A power supply company has to install a diesel electric power plant at a hill station
having an altitude of 900m above sea level. Four units — 2 each of 500kW and 2 each of
300Kw — are chosen to suit the load curve. The engines used are of the 4 stroke 375
rpm, airless injection type. The maximum demand on the station is to be 1400Kw at 0.8
power factor lagging. The average load factor will be 50% and the annual capacity
factor 44%. The generator efficiency may be taken as 93%. Find the ratings of the
diesel engines.

Course Outcome 4 (COA4):
1. Discuss the Need and importance of ‘Kyoto protocol’.

2. Annotate about the following: (i) Climate change and global warming & (ii) Carbon
Credit.

3. Discuss the Importance of ‘Renewable Energy Certification’.

Course Outcome 5 (CO5):
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Annotate about the following: (i) Basic components of wind electric system & (ii) Grid tied
Solar PV systems.

Demonstrate the Principle of open cycle Magneto Hydro Dynamic Generator Systems.
Annotate about the following: (i) Standalone Solar PV systems & (ii) Hybrid Solar PV
system

Course Outcome 6 (CO6):

1.

Design a Solar PV system for a house which contains 3 fans of 70 watts each running for
4 hours a day, 3 tube lights of 35 watts each running for 8 hours a day and a refrigerator
of 250 watts running for 6 hours a day What are the hazards against which a transformer
requires protection?

Derive the power developed through a wind energy conversion mechanism. Also
calculate the power in a wind moving with the speed of 5m/sec incident on a wind turbine
with blades of 100m diameter. Also discuss how the power changes if the wind speed
increases to 10m/sec.

Estimate the required size and cost of the wind turbine for the industry to meet it's the
annual energy requirement of 25000kwh. Consider the following additional details:
Propeller type wind machine is selected; Co efficient of performance — 0.4; Wind speed
at 15metre height is 8 metre/sec (Assume turbine hub is placed at the height of
15metre); Density of air - 1kg/m3; capacity factor — 0.30; No of hours in a year -
8760hours; the turbine generator unit overall losses is considered as 0.90; the cost of a
wind turbine - 40000/kw.

Course Outcome 7 (CO7):
1. Compare the environmental aspects of the non renewable power plants.
2. List the common challenges related with renewable energy power plants.

Course Outcome 8 (CO8):

1.
2.

Elaborate the mathematical proof for laws of illuminations.

Itis desired to illuminate a drawing hall with an average illumination of 200lux. The hall is
30x20m?; the lamps are to be fitted 4m from ground floor. Find the number of lamps and
wattage/lamp for the lighting scheme. Given efficiency of the lamps available at
25lumens/watt, depreciation factor is 0.8 and co efficient of utilization 0.75, space height
ratio between 0.8 to 1.2. Give satisfactory spacing arrangements.

Two lamps are hung at a height of 9meter from the floor level. The distance between the
lamps is 10meters lamp one is of 500C.P. if the illumination on the floor vertically below
the lamp is 20 lux. Find the candle power of the second lamp.

Course Outcome 9 (CO9):

1.

3.

Dielectric heating is to be employed to heat a slab of insulating material 20mm thick and
1530mm? in area. Power required is 200W and a frequency of 3MHz is to be used. The
material has a permittivity of 5 and power factor of 0.05. Determine the voltage
necessary and the current which will flow through the material.

A piece of plywood is to be heated by dielectric heating. The area of cross section of the
piece is 0.5 m? and the thickness is 2.5cm. If the frequency of 25MHz is used and the
power absorbed is 1000watt. Find the voltage employed, necessary for heating. The
relative permittivity of wood is 3.6 and power factor is 0.046.

Compare carbon arc welding and metal arc welding.

Course Outcome 10 (CO10):

1.

An 18.258 gm of nickel is deposited by 100A current flowing for 10 minutes, how much
copper would be deposited by 50A current in 6 minutes? Atomic weight of nickel and
copper are 58.6 and 63.18 respectively and valancy of both is 2.

State faraday’s laws of electrolysis.

Annotate about the factors governing the better Electro Deposition
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Concept Map

[ENERGY RESOURCES AND UTILIZATIONJ

introduces the basic technical and
environmental aspects of power generation

[1'1 VBB G scenanosj provides a comprehensive idea about

utilization of electrical power in
3.0 POWER GENERATION \
FROM RENEWABLE SOURCES
4.3 ELECTRIC HEATING

2.0 POWER GENERATION FROM
NON RENEWABLE SOURCES

4 1 Design of illumination systemj

3 1 Impact of fossil fuel based systems, J

Need of Renewable energy
2.1 Thermal power plant 4.6 ELECTRIC WELDING

eloborates about

2.6 Dlese\ power station

3.7 Geothermal,
3.3 Hydro Electric Power Plant Tidal and MHD
3.4 Wind Power Plant 3.6 Biomass Energy

3.5 Solar PV power Plant

deals with "

4.8 ELECTROLYTIC PROCESS
4.11 Electrical Vechicles

2.3 Nuclear power plant SR

Syllabus
ENERGY RESOURCES: Introduction - World and Indian energy scenarios.
NON RENEWABLE RESOURCES:

Thermal power plant: Schematic arrangement, operation, advantages and disadvantages,
choice of site, efficiency of steam power station. Environmental aspects of thermal power
plant. Nuclear power plant: Schematic arrangement, operation, advantages and
disadvantages, selection of site, types of reactors, Hazards, Environmental aspects and
locations of nuclear power stations. Gas power plant: Schematic arrangement, operation,
advantages and disadvantages of Gas turbine power plant. Open cycle and Closed cycle gas
turbine power plant, combined cycle power plant & Environmental aspects. Diesel power
plant: Introduction, Schematic arrangement, operation, advantages and disadvantages,
Choice, characteristic of diesel engines, selection of DG set size & Environmental aspects.

RENEWABLE RESOURCES:

Introduction: Impact of fossil fuel based systems, Need of Renewable energy, Green House
Gas (GHG) emission status and its controlling mechanism, Renewable Energy Certification
(REC), Power Wheeling, Carbon Credits, Power markets, Greenco ratings. Hydro Electric
Power Plant: Schematic arrangement, advantages and disadvantages, choice of site
constituents of hydro power plant, Hydro turbine & Environmental aspects of the plant. Wind
Power Plant: Introduction to wind, power in the wind, efficiency of wind power, classifications
of wind turbine, Basic components of wind energy conversion systems, wind turbine sizing and
system design. Solar PV power Plant: Basics of Solar radiation, Solar PV Power plant
technology, Solar PV systems and their components. Design of Solar PV system. Biomass
Energy: Types of biomass and their applications, Energy content in biomass, types of
conversion process, biomass based fuels and its applications. Basic working principle, types,
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features and potentials for various power generation technologies like Geothermal, Tidal and
MHD.

UTILIZATION OF ELECTRICAL ENERGY:

ILLUMINATION: Introduction, Terms used in illumination, laws of illumination, sources of light,
effect of voltage variation on lamp efficiency - lighting schemes, Design of lighting schemes for
different applications. Factors to evaluate lighting design.

ELECTRIC HEATING: Advantages and methods of electric heating, modes of heat transfer,
Stefan’s law, resistance heating, design of heating elements, losses and efficiency,
construction and working principle of induction furnaces, arc furnaces and dielectric heating.
ELECTRIC WELDING: Types of welding, resistance and arc welding, electric welding
equipment, comparison between A.C and D.C Welding.

ELECTROLYTIC PROCESS: Introduction, basic principle of electrolysis deposition, laws of
electrolysis, applications of electrolysis, electro deposition, electro plating.

ELECTRICAL VEHICLES: Introduction

Text Books
1. Sivanagaraju s et al., Generation and Utilization of Electrical Energy, Pearson Education
India, 2010.

2. Wadhwa C.L., Generation, Distribution and Utilization of Electrical Energy, New Age
International publishers, 3rd edition, 2010

3. Chetan Singh Solanki, Renewable Energy Technologies, PHI Learning Private Limited,
New Delhi, 5" Printing, 2013.

Reference Books

1. Deshpande M.V, Elements of Electrical Power systems Design, PHI Learning Private
Limited, New Delhi, 4™ edition, 2012.

2. Gilbert M. Master, Renewables and Efficient Electric Power Systems, John Wiley and
Sons, 2004.

3. TAYLOR, OPENSHAW E, Utilization Of Electrical Energy, Orient Blackswan, 1971

4. PARTAB, H, Art And Science Of Utilization Of Electrical Energy, DHANPAT RAI,1997

5. RAI G D, Non-Conventional Sources Of Energy Sources, KHANNA, 2012

Course Contents and Lecture Schedule

Module Topic No. of
No. Lectures
1 ENERGY RESOURCES
1.1 Introduction - World and Indian energy scenarios 1
2 NON RENEWABLE RESOURCES
2.1 Thermal power plant: Schematic arrangement, operation, 2
advantages and disadvantages
2.2 Choice of site, efficiency of steam power station. Environmental 1
aspects of thermal power plant.
2.3 Nuclear power plant: Schematic arrangement, operation, 1
advantages and disadvantages, selection of site,
2.4 Types of reactors, Hazards, Environmental aspects and locations of 2
nuclear power stations.
2.5 Gas power plant: Schematic arrangement, operation, advantages 2
and disadvantages of Gas turbine power plant. Open cycle and
Closed cycle gas turbine power plant, combined cycle power plant &
Environmental aspects.
2.6 Diesel power plant: Introduction, Schematic arrangement, operation, 2
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Module Tobic No. of
No. P Lectures

advantages and disadvantages, Choice, characteristic of diesel
engines, selection of DG set size & Environmental aspects.

3 RENEWABLE RESOURCES

3.1 Introduction: Impact of fossil fuel based systems, Need of Renewable 1
energy, Green House Gas (GHG) emission status and its controlling
mechanism

3.2 Renewable energy Certification (REC), Power Wheeling, Carbon 1
Credits, Power markets, Greenco ratings.

3.3 Hydro Electric Power Plant: Schematic arrangement, advantages 2

and disadvantages, choice of site constituents of hydro power plant,
Hydro turbine & Environmental aspects of the plant.

3.4 Wind Power Plant: Introduction to wind, power in the wind, efficiency 2
of wind power, classifications of wind turbine, Basic components of
wind energy conversion systems, wind turbine sizing and system
design.

3.5 Solar PV power Plant: Basics of Solar radiation, Solar PV 2
technology - power generated, Solar PV systems and their
components. Design of Solar PV system.

3.6 Biomass Energy: Types of biomass and their applications, Energy 2
content in biomass, types of conversion process, biomass based
fuels and its applications.

3.7 Basic working principle, types, features and potentials for various 1
power generation technologies like Geothermal, Tidal and MHD.

4 UTILIZATION OF ELECTRICAL ENERGY

4.1 ILLUMINATION - Introduction, Terms used in illumination, laws of 1
illumination, sources of light, effect of voltage variation on lamp
efficiency - lighting schemes

4.2 Design of lighting schemes for different applications. Factors to 2
evaluate lighting design.

4.3 ELECTRIC HEATING: Advantages and methods of electric heating, 2
modes of heat transfer, Stefan’s law, resistance heating,

4.4 Design of heating elements, losses and efficiency, construction and 1

working principle of induction furnaces,

4.5 Arc furnaces and dielectric heating. 1
4.6 ELECTRIC WELDING: Types of welding, resistance and arc welding, 2
4.7 Electric welding equipment, comparison between A.C and D.C 1
Welding.
4.8 ELECTROLYTIC PROCESS: Introduction, basic principle of 2
electrolysis deposition, laws of electrolysis
4.9 Applications of electrolysis, electro deposition 2
4.10 Electro plating. 1
411 ELECTRICAL VEHICLES: Introduction 1
Total 38
Course Designers:
1. Dr. V.Ramanathan vreee@tce.edu
2. Dr. D. Nelson Jayakumar dnjayakumar@tce.edu
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14EES550 DIGITAL SIGNAL PROCESSING Category L T P Credit

PC 2 2 0 3
Preamble

Signals play major role in our life. In general, a signal can be a function of time, distance,
position, temperature, pressure etc., and represents some variable of interest associated
with system. A signal carries information and objective of sighal processing is to extract this
information. Signal processing is concerned with representing the signal in mathematical
terms and extracting the information by carrying out the algorithmic operations on the signal.

Digital processing of a signal has major advantage over analog techniques. With digital
filters, linear phase characteristics can be achieved; Filters can be made to work over a wide
range of frequencies. Storage of digital data is very easy. Digital processing is more suited
for low frequency signals like seismic signals, biosignals.

Prerequisite

14EE310 —Engineering Mathematics - llI

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

COs No. Course outcomes Blooms Level

co1 Explain the functional blocks and characteristics of discrete | Understand
time systems

Cco2 Explain the characteristics of discrete-time signals. Understand

Cco3 Classify the given Discrete Time System based on the | Apply
properties

Co4 Compute convolution and correlation of the given discrete- | Apply
time signals.

CO5 Apply DTFT, DFT and FFT for the given discrete time signal. | Apply

CO6 Design FIR filter using windowing techniques (Rectangular | Apply
and Hamming) for the given specifications.

co7 Design IR filter using bilinear and impulse invariance | Apply
transformation for the given specifications.

CcO08 Discuss the structural of musical sound processing system Understand

Mapping with Programme Outcomes

COs | PO1 | PO2 PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COol | M L

Co2 | M L

CO3 | S M L L

CO4 | S M L L

CO5 | S M L L

CO6 | S M L L

CO7 | S M L L

Co8 | M L

S- Strong; M-Medium; L-Low
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Bloom’s Category C(;ntlnuous As;essment Tezts Terminal Examination
Remember 20 20 20 20
Understand 40 30 30 30
Apply 40 50 50 50
Analyse -- -- -- --

Evaluate -- -- -- --
Create - -- - -

Course Level Assessment Questions

Course Outcome 1 (CO1):
1. Draw the block diagram of digital signal processing system.
2. Give the advantages and applications of Digital signal processor.
3. Discuss in detail the errors resulting from rounding and truncation.

Course Outcome 2 (CO2):
1. Define Shannon’s sampling theorem.
2. Consider the analog signal X(t)= 3cos 1001t. Determine the minimum sampling rate
to avoid aliasing.
3. What is the nyquist rate for the given signal, x{t) = 25in400][t+ cos1000]Tt .

Course Outcome 3 (CO3):
1. Define unit impulse and unit step discrete signals.
2. Determine whether the following signals are periodic. Find the fundamental period for
the periodic signals.

a)x(n) = cosgn b)x(n) — &/ ¢)x(n) =sin G)n + sin (g)n
3. Find whether the following signals are energy signals or power signals:
a) x(n) =0.2"u(-n-1) b) x(n) = cos (M/6)n.

Course Outcome 4 (COA4):
1.Find whether the following systems are linear, static and time invariant a) y(n) = x(-n+2)

b) y(n) = nx*(n).

2. Find whether the following systems are causal and stable.
a) h(n)=0.2"u(-n-2) b) y(n) = 0.6™u(n) x(N)+n*x(n+1)
3. Determine the stablity of the given system,
y(n) = 2"u(3-n).
Course Outcome 5 (CO5):
1. Define Cross correlation and Auto correlation.
2. Find linear and circular convolution of the discrete samples, x1(n)={1,0,4,6},
x2(n)={1,2,1}.
3. Compute correlation of the given signal,
x(n)={1,0,2,5,4};h(n)=n/2 -3<n<3
= 0 otherwise.
Course Outcome 6 (CO6):
1. Whatis twiddle factor?
2. Compute the 8 point DFT of the given sequence, x(n) using DIF -FFT algorithm,
x(n) =(-1)" 0<n<7
=0 otherwise.
3. Determine 8 point DFT of the sequence x(n) ={1,1,1,1,1,1,0,0}.
Course Outcome 7 (CO7):
1. Write the Hamming window function.

225

Passed in BOS meeting held on 23-04-2016 Approved in 52" AC meeting held on 18-06-2016




B.E.EEE Degree Programme (Fifth Semester) 2014-15

2. Design a filter with the following specifications,

H(e')=1 _E<|w|<E
4 "4
=0 Es@hn.
4

Use hamming window with N=7. Realize its structure.

3. Using the rectangular window technique design a LPF with passband gain of unity, cutoff
frequency of 1000Hz and working sampling frequency of 5kHz. The length of impulse be
7.

Course Outcome 8 (CO8):
2

1. Design a digital filter for the given analog system, H_(S) =—————.
(s+1(s+4)

Use a)
impulse invariance method

b) bilinear transformation method.
2. Design a bandpass filter to pass frequencies in the range,

w= 1-2 rad/sec using hamming window with N=5. Realize using direct form-I|

structure.
3. Design a Chebyshev filter for the following specification using bilinear

transformation and realize using cascade form.

0.8< |He™|<1 0<|w]|s0.2m
|He®|<02 06T <|w|sm

Course Outcome 9 (CQO9):
1. What are the basic reverberator units?
2. Compare Single and Multiple Echo filters.
3. Realize the natural sounding reverberator scheme.

Concept Map

[Dlg[tal Signal Processmg

T N

Introduces

dlscuss about explams

the elements of DSP system
discrete time signals
Sampling and Quatization
Operation on signals

CODEC

ccomprises of

[Musical sound processing systemJ

Tra nsforms

Dlgltal Fllters

classified into

comprises of

IIR Filters

Z Transform
DFT
FFT-DIT & DIF

FIR Filters

Discrete time tem : .
fser ' sYys Designed using

Designed using

‘\I

g Window Techniques Bilinear transformation
explains Rectangular window Impulse invariance transformation
Hamming window
Types of systems Realized by

Frequency analysis

Fourier series Realized by
Power density spectrum
Fourier transform
Direct Form
Cascade Form
Linear-Phase FIR structures
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Syllabus

Introduction: Basic elements of a digital signal processing system — Advantages of digital
over analog signal processing — Continuous time verses discrete time signals — Sampling of
analog signals —Quantization of continuous amplitude signals — Signal representation —
Classification of discrete time signal — Operation on signals — Convolution and Correlation of
discrete time signals- Introduction on CODEC.

Discrete time system — Causal, dynamic, linear, time invariant, stable systems —Frequency
analysis of discrete time signals — Fourier series and its properties for discrete time periodic
signals - Power density spectrum of periodic signals— Fourier transform and its Properties for
discrete time signals.

Transforms: Overview of Z Transform and its application - Discrete Fourier Transform
(DFT) and its properties - Fast Fourier Transform (FFT) algorithms - Radix-2 FFT-DIT &
DIF.

Digital Filters Design: Properties and Structures of FIR and IIR filter — Design of FIR filter
using rectangular and hamming windows — Design of IIR filter from analog filters using
bilinear and impulse invariance transformation.

Realization of Digital Filters: Realization of FIR filters (Direct Form, Cascade Form, Linear-
Phase FIR structures)and IIR filters(Direct Form I, Direct Form Il, Cascade and Parallel
Form) - Application: Musical sound processing system

Text Book
1. John G.Proakis & Dimitris G.Manolakis, - Digital Signal Processing Principles, Algorithm
and Applications — Pearson Education, New Delhi, 4" Edition, 2003.

Reference Books

1. P.Ramesh Babu - Digital Signal Processing, Scitech Publications of India, 2012.

2. Emmanuel C. Ifeachor & Barrie W. Jervis - Digital Signal Processing - A practical
approach, Pearson Education, New Delhi, 2004.

3. AV. Oppenheim and R.W.Schafer - Digital Signal Processing, Prentice Hall of India,
2001.

4. Sanijit K.Mishra — Digital Signal Processing-A computer based approach, Tata McGraw-
Hill, New Delhi, 2004.

Course Contents and Lecture Schedule

Module . No. of

No. Topic Lecture
Hours

1 Introduction

1.1 Basic elements of a digital signal processing system 1

1.2 Advantages of digital over analog signal processing 1

1.3 Continuous time verses discrete time signals 1

1.4 Sampling of analog signals 1

1.5 Quantization of continuous amplitude signals 1

1.6 Signal representation & Classification discrete time signal 1

1.7 Operation on signals- Convolution and Correlation of discrete 1

time signals

1.8 Introduction on CODEC 1

2 Discrete time system

2.1 Causal, dynamic, linear, time invariant, stable systems 2

2.2 Frequency analysis of discrete time signals 2
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2.3 Fourier series and its properties for discrete time periodic signals 2
2.4 Power density spectrum of periodic signals 1
2.5 Fourier transform and its Properties for discrete time signals 2
3 Transforms
3.1 Overview of Z Transform and its application 1
3.2 Discrete Fourier Transform (DFT) and its properties 2
3.3 Fast Fourier Transform (FFT) : Radix-2 FFT 2
3.4 Fast Fourier Transform (FFT) algorithms: DIT and DIF 2
4 Digital Filters
4.1 Properties and Structures of FIR and IIR filter 1
4.2 Design of FIR filter using rectangular and hamming windows 3
4.3 Design of IR filter from analog filters using bilinear and impulse 3
invariance transformation
5 Realization of Digital Filters
5.1 Realization of FIR and IIR filters(Direct form I, Direct form II, 2
Cascade and parallel form)

5.2 Application: Musical sound processing system 2

Total 35
Course Designers:

1. Dr.L.Jessi Sahaya Shanthi ljseee@tce.edu
2. Dr.R.Helen rheee@tce.edu
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Catego L
CONTROL AND oy

14EE590 INSTRUMENTATION LAB PC 0

Preamble

T P Credit
0O 2 1

This course is to give an exposure on practical aspects of control and instrumentation. In

control aspects, focus is on analysis and design of controllers using modern IT tools and

implementation of controllers in real world systems. In instrumentation aspects, signal

conditioning, data acquisition and virtual instrumentation are included.

Prerequisite

14EE250 Analog Devices and Circuits
14EE430 Control systems

14EE340 Measurement Systems
14EE460 Microcontrollers

PwbPE

Course Outcomes

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

(6{0) Course Outcomes Blooms
Nos. level
co1 Analyse the effect of compensators for continuous time and | Analyze,
sampled data system using MATLAB Precision
CO? Analyse the effect of state f_eedback controller for continuous time Analy;e,
and sampled data system using MATLAB Precision
CO3 Implement discrete PID controller/compensator in | Apply,
microcontroller/DSP processor. Precision
cou Develop PLC ladder logic programs for given process sequence | Apply
involving digital i/o, counters & timer Precision
Design signal conditioning circuits such as I/V converter, V/I | Apply
CO5 | converter and instrumentation amplifier for given specification and | Precision
demonstrate its operation
COB Analyse the data acquired using data acquisition system in | Analyse
LabVIEW Precision
Mapping with Programme Outcomes
COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 | S S S S S
CO2 | S S S S S
CO3 | S M S M M
CO4 | S M S M
CO5 | S M S M
CO6 | S S M S S

S-Strong; M-Medium; L-Low
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List of Experiments:

CONTROL SYSTEM

PowbPE

ov

Compensator Design and simulation using MATLAB (CO1)

State feedback design and simulation using MATLAB (CO2)

PLC based control of sequential processes. (CO4)

Analyse the effect of P,Pl and PID controllers in pressure control in pneumatic
system (CO1)

Analyse the effect of P,PIl and PID controller in liquid level control system (CO1)
Microcontroller based PID control of Buck converter (CO3)

INSTRUMENTATION:

N =

w

No ok

Study of LabVIEW (Introduction & Basic Programming) (CO6)

LabVIEW based Resistance, Inductance and Capacitance Measurement using
bridges (CO6)

Analysis of characteristics of LVDT, Thermocouple, and Thermistor using LabVIEW
(CO6)

Frequency and phase measurement using micro controller (CO5)

Microcontroller based data acquisition system (Simulation / Hardware) (CO5)
Instrumentation Amplifier (CO5)

I/V and V/I Converter (CO5)

Course Designers:

1. S.Sivakumar siva@tce.edu
2. M.Varatharajan varatharajan@tce.edu
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Category L T P Credit

14EES580 DIGITAL SIGNAL PROCESSING LAB PC 00 2 1

Preamble

Digital Signal Processing techniques are increasingly replacing conventional analog signal
processing methods in fields, such as speech analysis and processing, music information
retrieval, radar and sonar signal processing, biomedical signal analysis and processing,
telecommunications, and geo-physical signal processing. In digital signal processing, the
signal (pressure of a sound wave, a radio signal, or daily temperature readings, sampled
over a finite time interval) is represented as a sequence.

Correlation and Convolution are basic operations needed to extract information from signals
and images. They are the simplest operations but they are extremely useful. DFT and FFT
are used to convert the sampled function from its original domain (often time or position
along a line) to the frequency domain. Digital filters play an important role in radios, mobiles
and AV receivers. They perform mathematical operations on a sampled, discrete-time signal
to reduce or enhance certain aspects of that signal. To realize the above mentioned
mathematical operations simulation software, Matlab is used. To implement those operations
in real time, Digital signal processors are used.

Prerequisite
14EE310 —Engineering Mathematics - llI

COs No. Course outcomes Blooms Level
co1 Generate discrete time signals and PWM using CCS and | Apply,
Matlab. Precision
CcOo2 Demonstrate Nyquist sampling theorem and aliasing effects | Apply,
using CCS and Matlab. Precision
Cco3 Perform DFT, FFT, convolution and correlation for the given | Apply,
Discrete sequences using CCS and Matlab Precision
Co4 Design FIR and IIR filters using Matlab, CCS and DSP | Analyze,
processor (TMS320C6713) for the given specifications. Precision
CO5 Simulate a musical sound processing system for the given Apply,
specifications using Matlab Precision

Mapping with Programme Outcomes

Cos | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 S M L S S
Cco2 S M L S S
Cco3 S M L S S
Cco4 S M L S S
CO5 S M L S S

S- Strong; M-Medium; L-Low
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List of Experiments:

1.

Discrete Time Sequences - Generation, Concept of Aliasing and operations using
CCS and Matlab

Convolution and Correlation using CCS and Matlab

FIR Filter Design using CCS and Matlab

IIR Filter Design using CCS and Matlab

PWM generation using CCS and Matlab

Implementation of FIR and IIR filters on TMS320C6713

Simulation of musical sound processing system using Matlab

Course Designers

1.
2.

Dr. L. Jessi Sahaya Shanthi ljseee@tce.edu
Dr.R.Helen rheee@tce.edu
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OUTCOME BASED EDUCATION

CURRICULUM AND DETAILED SYLLABI

FOR

B.E. EEE DEGREE PROGRAMME

SIXTH,SEVENTH and EIGHTH SEMESTERS

FOR THE STUDENTS ADMITTED FROM THE

ACADEMIC YEAR 2014-15

THIAGARAJAR COLLEGE OF ENGINEERING
(A Government Aided ISO 9001:2008 certified Autonomous Institution affiliated to Anna
University)
MADURAI - 625 015, TAMILNADU

Phone: 0452 — 2482240, 41
Fax: 0452 2483427
Web: www.tce.edu
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Semester Theory Theory cum Practical Courses Credits
Practical
1 2 3 4 5 6 7 8 9 10

| 14MA110 14PH120 14CH130 14EG140 14ES150 14ES160 14ME170 14PH180 14CH190 -
Engineering Physics (3) Chemistry (3) | English (3) Basics  of | Basics of | Engineering Physics Lab | Chemistry Lab 21
Mathematics Civil  and | Electrical and | Graphics (3) (1) (2)

1(3) Mechanical | Electronics
Engineering | Engineering (2)
2

I 14EE210 14EE220 14EE230 14EE240 14ES290 -
Engineering Materials Environmental | Electromagnetic Workshop (1) 20
Mathematics | Science for | Science and | Fields
11 (3) Electrical Ethics 3)

Engineering (3) 3)

11l 14EE310 14EE370 -
Engineering Problem 20
Mathematics solving  using
1 (3) Computers

(©)

v 14EE410 14EE450 14EE4CO
Engineering Engineering Capstone 22
Mathematics Design (3) Course-|
vV (3) 2

\Y 14EE510 -

Numerical 14EEPX0 20
Methods (3) Prog. Elec.1 (3)

\ 14EE610 14EE670 -

Accounting 14EEGX0 Professional 19
and Finance 14EEPX0 Gen. Elec. | Communication
(©)) Prog. Elec.ll (3) | (3) )

\l 14EE710 14EE7CO
Project 14EEPX0 14EEPX0 14EEGX0 Capstone 21
Management Prog. Elec.lll (3) | Prog. Gen. Elec. Il (3) Course-ll
3 Elec.lV )

©)
VIl 14EEPX0 14EEPX0 14EEPX0 14EE880 --
Prog. Elec.V Prog. Elec.VI Prog. Elec.VII Project (12) 21
(3 3 3
Total Credits 164
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Basic Science Courses

Humanities and Social Science Courses

Engineering Science courses

. Analog & Digital Electronic System Courses

Electrical Energy System Courses

Power Electronics & Drives Courses

Control & Automation Courses

Core and General Elective Courses, Capstone Courses & Project
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THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015

B.E. EEE Degree Programme

COURSES OF STUDY
(For the candidates admitted from 2014-15)

SECOND SEMESTER

Course Name of the Course Category No. of Hours | Credits
Code / Week
L T P
THEORY
14EE210 | Engineering Mathematics - I BS 2 2 - 3
14EE220 | Materials Science for Electrical BS 2 - 2
Engineering

14EE230 | Environmental Science and Ethics BS 3 - -
14EE240 | Electromagnetic fields ES 2 2 - 3
14EE250 | Analog Devices and Circuits PC 3 - - 3
THEORY CUM PRACTICAL
14EE270 | Electric Circuit Analysis PC 2 - 2 3
PRACTICAL
14EE280 | Analog Devices and Circuits Lab PC - - 2 1
14ES290 | Workshop ES - - 2 1

Total 14 4 8 20
THIRD SEMESTER
Course Name of the Course Category No. of Hours | Credits
Code | Week

L T P

THEORY
14EE310 | Engineering Mathematics - Il BS 2 2 - 3
14EE320 | Transformers PC 2 2 - 3
14EE330 | DC Machines PC 2 2 - 3
14EE340 | Measurement Systems PC 3 - - 3
14EE350 | Digital Systems PC 2 2 - 3
THEORY CUM PRACTICAL
14EE370 | Problem Solving Using Computers ES 2 - 2 3
PRACTICAL
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14EE380 | DC Machines and Transformers PC - - 2 1
Lab

14EE390 | Digital Systems Lab PC - - 2 1

Total 13 8 6 20
FOURTH SEMESTER
Course Name of the Course Category No. of Hours | Credits
Code | Week

L T P

THEORY
14EE410 | Engineering Mathematics - IV BS 2 2 - 3
14EE420 | Instrumentation Systems PC 3 - - 3
14EE430 | Control Systems PC 3 - - 3
14EE440 | AC Machines PC 3 - - 3
14EE450 | Engineering Design PC 1 - 4 3
14EE460 | Microcontrollers PC 3 - - 3
PRACTICAL
14EE480 | AC Machines Lab PC - - 2 1
14EE490 | Microcontrollers Lab PC - - 2 1
14EEA4CO | Capstone Course-| PC - - 4 2

Total 15 2 12 22
FIFTH SEMESTER
Course Name of the Course Category No. of Hours | Credits
Code | Week

L T P

THEORY
14EE510 | Numerical Methods BS 2 2 - 3
14EE520 | Power Semiconductor Devices PC 3 - - 3
14EES530 | Control System Design PC 3 - - 3
14EE540 | Energy Resources and Utilization PC 3 - - 3
14EES550 | Digital Signal Processing PC 2 2 - 3
PRACTICAL
14EES580 | Digital Signal Processing Lab PC - - 2 1
14EES590 | Control and Instrumentation Lab PC - - 2 1
ELECTIVES
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14EEPxx | Programme Elective -I PE Refer the 3
respective
courses
Total 13 4 4 20
SIXTH SEMESTER
Course Name of the Course Category No. of Hours | Credits
Code | Week
L T P
THEORY
14EE610 | Accounting and Finance HSS 3 0 - 3
14EE620 | Power Electronics PC 3 - - 3
14EE630 | Transmission and Distribution PC 3 - - 3
14EE670 | Professional Communication HSS 1 - 2 2
PRACTICAL
14EE680 | Power Systems Lab PC - - 2 1
14EE690 | Power Electronics and Drives Lab PC - - 2 1
ELECTIVES
14EEPxx | Programme Elective —II PE Refer the 3
respective
courses
14xxGxx | General Elective - | GE Refer the 3
respective
courses
Total 19
SEVENTH SEMESTER
Course Name of the Course Category No. of Hours | Credits
Code / Week
L T P
THEORY
14EE710 | Project Management HSS 3 0 - 3
14EE720 | Drives and Control PC 3 - - 3
14EE730 | Industrial Automation PC 3 - - 3
PRACTICAL
14EE780 | Automation Lab PC - - 2 1
14EE7CO | Capstone — I PC - - 4 2
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ELECTIVES

14EEPxx | Programme Elective —IlI PE Refer the 3
respective
courses

14EEPxx | Programme Elective —IV PE Refer the 3
respective
courses

14xxGxx | General Elective - Il GE Refer the 3
respective
courses

Total 21

EIGHTTH SEMESTER

Course Name of the Course Category No. of Hours | Credits

Code | Week
L T P

PRACTICAL

14EE880 | Project PC - - 24 12

ELECTIVES

14EEPxx | Programme Elective -V PE Refer the 3
respective
courses

14EEPxx | Programme Elective —VI PE Refer the 3
respective
courses

14EEPxx | Programme Elective —VII GE Refer the 3
respective
courses

Total 21

BS : Basic Science

ES : Engineering Science

PC : Programme Core

PE : Programme Elective

L . Lecture

T : Tutorial

P : Practical

Note:

1 Hour Lecture/week is equivalentto 1 credit
2 Hours Tutorial/week is equivalent to 1 credit

2 Hours Practical/week is equivalent to 1 credit
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B.E. EEE Degree Programme

SCHEME OF EXAMINATIONS
(For the candidates admitted from 2014-150onwards)

SECOND SEMESTER

S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in | uous al Mark Exam
Hrs. Asses Exam S
sment
*
THEORY
1 14EE210 Engineering 3 50 50 100 25 50
Mathematics - 1|
2 14EE220 Materials Science 3 50 50 100 25 50
for Electrical
Engineering
3 14EE230 Environmental 3 50 50 100 25 50
Science and Ethics
4 14EE240 Electromagnetic 3 50 50 100 25 50
fields
5 14EE250 Analog Devices 3 50 50 100 25 50
and Circuits
THEORY CUM PRACTICAL
7 14EE270 | Electric Circuit 3 50 50 100 25 50
Analysis
PRACTICAL
8 14EE280 | Analog Devices 3 50 50 100 25 50
and Circuits Lab
9 14ES290 | Workshop -- 100 -- 100 -- 50
THIRD SEMESTER
S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in | uous al Mark Exam
Hrs. Asses Exam S
sment
*
THEORY
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1 14EE310 Engineering 3 50 50 100 25 50
Mathematics - Il
2 14EE320 Transformers 3 50 50 100 25 50
14EE330 DC Machines 3 50 50 100 25 50
14EE340 Measurement 50 50 100 25 50
Systems
5 14EE350 Digital Systems 3 50 50 100 25 50
THEORY CUM PRACTICAL
7 14EE370 | Problem Solving 3 50 50 100 25 50
Using Computers
PRACTICAL
8 14EE380 | DC Machines and 3 50 50 100 25 50
Transformers Lab
9 14EE390 | Digital Systems 3 50 50 100 25 50
Lab
FOURTH SEMESTER
S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in | uous al Mark Exam
Hrs. Asses Exam S
sment
*
THEORY
1 14EE410 Engineering 3 50 50 100 25 50
Mathematics - IV
2 14EE420 Instrumentation 3 50 50 100 25 50
Systems
3 14EE430 Control Systems 50 50 100 25 50
4 14EE440 AC Machines 3 50 50 100 25 50
5 14EE450 Engineering Design -- 100 - 100 - 50
6 14EE460 Microcontrollers 3 50 50 100 25 50
PRACTICAL
7 14EE480 | AC Machines Lab 3 50 50 100 25 50
8 14EE490 Microcontrollers 50 50 100 25 50
Lab
9 14EE4CO | Capstone Course-| -- 100 -- 100 -- 50
241

Passed in BOS meeting held on 26-11-2016

Approved in 53“ AC meeting held on 22-12-2016




FIFTH SEMESTER

B.E.EEE Degree Programme (VI,VIl & VIII Semester) 2014-15

S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in | uous al Mark Exam
Hrs. Asses Exam S
sment
*
THEORY
1 14EE510 Numerical Methods 50 50 100 25 50
2 14EE520 Power 3 50 50 100 25 50
Semiconductor
Devices
3 14EE530 | Control System 3 50 50 100 25 50
Design
4 14EE540 | Energy Resources 3 50 50 100 25 50
and Utilization
5 14EE550 | Digital Signal 3 50 50 100 25 50
Processing
PRACTICAL
6 14EE580 | Digital Signal 3 50 50 100 25 50
Processing Lab
7 14EE590 | Control and 3 50 50 100 25 50
Instrumentation
Lab
ELECTIVES
8 14EEPxX Programme 3 50 50 100 25 50
Elective -I
SIXTH SEMESTER
S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in | uous al Mark Exam
Hrs. Asses Exam S
sment
*
THEORY
1 14EE610 | Accounting and 3 50 50 100 25 50
Finance
2 14EE620 Power Electronics 3 50 50 100 25 50
3 14EE630 | Transmission and 50 50 100 25 50
Distribution
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4 14EE670 Professional 3 50 50 100 25 50
Communication
PRACTICAL
5 14EE680 | Power Systems 3 50 50 100 25 50
Lab
6 14EE690 | Power Electronics 3 50 50 100 25 50
and Drives Lab
ELECTIVES
7 14EEPxx | Programme 3 50 50 100 25 50
Elective —lI
8 14xxGxx | General Elective - | 3 50 50 100 25 50
SEVENTH SEMESTER
S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in | uous al Mark Exam
Hrs. Asses Exam S
sment
*
THEORY
1 14EE710 | Project 3 50 50 100 25 50
Management
14EE720 Drives and Control 50 50 100 25 50
3 14EE730 | Industrial 3 50 50 100 25 50
Automation
PRACTICAL
4 14EE780 | Automation Lab 3 50 50 100 25 50
5 14EE7CO | Capstone Course-ll -- 100 -- 100 -- 50
ELECTIVES
6 14EEPxx | Programme 3 50 50 100 25 50
Elective Il
7 14EEPxx | Programme 3 50 50 100 25 50
Elective —IV
8 14xxGxx | General Elective - Il 3 50 50 100 25 50
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S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in | uous al Mark Exam
Hrs. Asses Exam S
sment
*
PRACTICAL
4 14EE880 | Project - 50 50 100 25 50
ELECTIVES
5 14EEPxx | Programme 3 50 50 100 25 50
Elective -V
6 14EEPxx | Programme 3 50 50 100 25 50
Elective -VI
7 14EEPxx | Programme 3 50 50 100 25 50
Elective -VII

*

to be declared in advance to students. The department will put

CA evaluation pattern will differ from course to course and for different tests. This will have
a process in place to ensure

that the actual test paper follow the declared pattern.
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Category L T P Credit
14EE610 ACCOUNTING AND FINANCE

HSS 3 00 3

Preamble

Engineering profession involves lots of decision making. The decisions may range from
operation to non-operation. For taking decisions of these kinds, an engineer needs among
other data about the organization routine operations and non-routine operations. Accounting is
a science which provides all the data by recording, classifying, summarizing and interpreting
the various transactions taking place in an organization and thereby helps an engineer in
taking vital decisions in an effective manner. Finance is an allied but a separate field relying on
accounting and enables engineers in taking useful financial and cost related decisions by
providing well defined concepts, tools and techniques.

Prerequisite
Nil

Course Outcomes
On the successful completion of the course, students will be able to

Cos Course outcomes Blooms Expected Expected
Level Proficiency | attainment
(%) Level (%)
Co1 Explain the basic concepts and | Understand 80 90
process of accounting and finance.
CO2 Develop trail balance and financial | Apply 70 70

statements like Trading, Profit and
Loss accounts, Balance sheet and

Cost sheet.

co3 Demonstrate  the  concepts and | Understand 80 90
operations of budgetary control

Cco4 Apply techniques like breakeven | Apply 70 80

analysis and budgeting for an
organization

CO5 Select the right sources of finance and | Apply 70 80
mobilize the right quantum of finance
and make use of them in most
profitable investment avenues.

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1. S
Cco2. S
COs. S
CO4. S
COs. S

S- Strong; M-Medium; L-Low
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Assessment Pattern

, Continuous Assessment .
Bloom’s Terminal
Category Tests Examination
1 2 3

Remember 20 20 20 20
Understand 30 30 30 30
Apply 50 50 50 50
Analyse 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

Course Level Assessment Questions
Course Outcome 1 (CO1):

ok wnE

Describe the term Accounting.

List the concepts of accounting.

Recall the methods of depreciation.
Name the factors causing depreciation.
Write the classification of cost.

Define the term capital budgeting.

Course Outcome 2 (CO2):

1.

3.
4.

Prepare trading account from the information given below and calculate the net profit.
Gross profit.....Rs.10,000; Office and administrative expenses ..... Rs.1000; selling and
distribution expenses ....Rs.500; Interest on investment received...Rs.500; commission
received....Rs.200

Compare Trading and profit and loss account.

Compute depreciation for an asset worth Rs.10,000 and having a scrap value of
Rs.2,000 and a life time of 4 years under straight line method.

Outline the cost classification based on the nature of cost.

Apply the net present value method of evaluating investment decision and say whether
the following project could be selected for investment.

Year Cash inflows in Rs.

10,000

3,000

4,000

4,000

2,000

QB IWIN|F|O

2,000

Course Outcome 3

1.

Construct journal entries for the following business transactions.

a) X brings in cash Rs.10,000 as capital b)purchases land worth Rs.2000, c)He
purchases goods worth Rs.5,000,d)He sells goods for Rs.10,000,e)He incurs travelling
expenses of Rs.200.

Estimate Gross profit and Net profit and the financial position from the following trial
balance extracted from the books of Mr.kumar as on 31.12.2010.
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Debit Balances Amount in Credit Balances Amount in
Rs. RS.
Buildings 30,000] Capital 40,000
Machinery 31,400| Purchase returns 2,000
Furniture 2,000| Sales 2,80,000
Motor car 16,000| Sundry creditors 9,600
Purchases 1,88,000( Discounts received 1,000
Sales return 1,000| Provision for bad debts 6,00
Sundry debtors 30,000
General expenses 1,6000
Cash at bank 9,400
Rates and taxes 1,200
Bad debts 4,00
Insurance premium 8,00
Discount allowed 1,400
Opening stock 20,000
Total 3,33,200| Total 3,33,200

3. Calculate depreciation for a machinery purchased by senthil for Rs.4,00,000 on 1% April
2010.He also adds an additional machinery for Rs.40,000 on 1% April 2011.Depriciation
is to be provided at 10% per annum using straight line method. The firm closes its books
on 31 March every year.

4. A factory is currently working at 50% capacity and the product cost is Rs.180 per unit as
below:

Material  ....... Rs.100; Labour.....Rs.30

Factory overheads....Rs.30 (40% fixed)

Administration overhead ..Rs.20 (50% fixed)

The product is sold at Rs.200 per unit and the factory produces 10,000 units at 50%

capacity.

Estimate profit if the factory works to 60% capacity. At 60% working raw material

increases by 20% and selling price falls by 20%.
Course Outcome 4

1. From the following information calculate the Breakeven point in terms of units and

breakeven point in terms of sales.
Sales....Rs.10,000; Variable costs Rs.6,000,fixed costs Rs.2000:profit Rs.2,000;No.
Of units produced 1,000 units
Describe the term ,, Breakeven analysis®
Calculate the breakeven point and margin of safety from the following information . Fixed
cost ...Rs.10,000, sales in Rs.25,000,selling price per unit Rs.30; variable cost per unit
Rs.10

w N

Concept Map

[Accounting and Finance]

ost

comprises of

Talks about

\

1.Financial
Accounting

discusses about Relates to

2.1 Meaning

2.2 Cost classification

2.3 cost sheet

2.4 Break even analysis
1.1 Introduction 2.5 Budgetary control 3.1Introduction
1.2 concepts 2.6 Preliminaries - 3.2sources of finance
1.3 Final accounts 2.7 Budgets preparation 3.3Role of institutions
1.4 Depreciation 2.8 Capital budgeting Venture capital.
1.5 Methods 2.9 steps

2.10 Methods of

on 22-12-2016
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Syllabus

Accounting: Introduction and Definition-Accounting concepts and conventions-Final
Accounts-Preparation of Trading, Profit and Loss Account and Balance
Sheet.Depriciation-Meaning-Need and objectives-Basic factors-Methods of providing
depreciation.

Cost Accounting: Meaning and Importance-Cost-Elements of cost-Cost classification-
Preparation of cost sheet. Break even analysis-Managerial applications. Budget and
budgetary control. Meaning- Objectives of budgetary control-Preliminaries for operation of
budgetary control-Budgets-Types of budgets and their preparation. Capital budgeting-
Meaning-Importance-steps in capital budgeting-Information needed-Methods of evaluating
capital budgeting decisions.

Finance: Introduction-Definition-objectives-functions of finance-sources of finance-Short-
term, Medium term, and Long-term-Role of special financial institutions in financing-
Venture capital.

Text Books
1. M.C.Shukla,T.S.Grewal,"AdvancedAccounts-Volume-1,2010 Reprint, S. Chand &
company Ltd.,2010.
2. Prasanna Chandra, “Financial Management-Theory and practice” seventh
Reprint, Tata
McGraw-Hill publishing company Limited,2010.

Reference Books
1. A.Ramachandra Aryasri, V.V Ramana Murthy, “Engineering Economics and
Financial
Accounting, Tata Mc Graw hill, 2010.
2. Dr.V.R.Palanivelu,”Accounting for Management “Third Edition, 2013, University
science
press New Delhi.

Course Contents and Lecture Schedule

Module
Topic No. of Lectures
No.
1. Financial accounting
1.1 Introduction and Definition 1
1.2 Accounting concepts and conventions 2
1.3 Final accounts-Preparation of Trading profit and Loss account 4
and Balance sheet.
1.4 Depreciation- Meaning, Need and Objectives 2
1.5 Basic factors-Methods of providing depreciation 3
2. Cost Accounting
2.1 Meaning and Importance 1
2.2 Cost-Elements of cost-Cost classification 2
2.3 Preparation of cost sheet | 2
2.4 Break even analysis-Managerial applications 2
2.5 Budget and budgetary control. Meaning- Objectives of budgetary 1
control
2.6 Preliminaries for operation of budgetary control 1
2.7 Types of budgets and their preparation 3
2.8 Capital budgeting-Meaning-Importance 1
2.9 Steps in capital budgeting-Information needed 1
2.10 Methods of evaluating capital budgeting decisions. Payback 3
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period-Rate of Return-Net present value-Internal Rate of return
method
3 Finance
3.1 Introduction-Definition-objectives-functions of finance 2
3.2 sources of finance-Short-term, Medium term, and Long-term 2
3.3 Role of special financial institutions in financing-Venture capital. 3
36

Course Designers:

1. S.Dhanasekaran sdmech@tce.edu.
2. P.S.Boopathy Manickam psbmeco@tce.edu
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Category L T P Credit
PC 3 0O 3

14EE620 POWER ELECTRONICS

Preamble

Power electronics involves the study of electronic circuits intended to control the flow of
electrical energy. It deals with the processing and control of ‘raw’ electrical power from an
electrical source such as an AC mains supply, a battery bank, a photovoltaic array, or a wind
turbine into a form and quality suitable for a particular electrical load. It is an enabling
technology with a very wide range of applications, such as military/avionic products,
industrial products, Transportation system, Telecom products, Medical equipments etc.

Prerequisite
14EE250 : Analog Devices and Circuits
14EEZ270 : Electric Circuit Analysis
14EE520 : Power Semiconductor Devices

Course Outcomes

Course Course Outcomes Bloom's level | Expected Expected
Outcome Proficiency | Attainment
NO. (%) Level (%)
Cco1 Explain the role of power | Understand 80 70
electronics in various
industrial/commercial/residential
facilities
co2 Design magnetic components and Apply 60 70
fiters for the given power
converters
COos3 Design rectifiers and inverters for Apply 60 70
the given application
co4 Design DC-DC converters and 60 70
AC-AC converter for the given Apply
application
CO5 Analyze effect of harmonics in Analyze 60 70
power converters
CO6 Analyze the performance of Analyze 70 70
given power converter using
PLECS /PSPICE / MATLAB
/PSCAD/PSIM software
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Mapping with Programme Outcomes

COs | PO1| PO2| PO3| PO4 PO5| PO6| PO7| PO8 | PO9 | PO10| PO11| PO12
CO1l | m L
coz 's |M |L L
CO3 's | M L L
CoO4 's | M L L
Co5 s |s M | M S S
Co6 s |s M |M |S S S
S- Strong; M-Medium; L-Low
Assessment Pattern
S. No. Bloom's Category Test1l Test 2 End-semester
examination
1. | Remember 10 10 10
2. | Understand 30 30 30
3. | Apply 40 40 40
4. | Analyze 20 20 20
5. | Evaluate
6. | Create

CO6: Only for internal assessment

Third Internal Test: The third internal test mark will be given based on a mini-project. A mini-
project has to be done by every batch of five students using power electronic devices. The
assessment will be based on design, circuit layout and working condition of the project.

Course Level Assessment Questions

Course Outcome 1 (CO1):

List the advantages of power electronic devices.
Mention the different application of converters.

Discuss the role of boost converters in solar power generation system.

P W NhE

Describe the role of 12-pulse converters in HYDC transmission system.
Course Outcome 2 (CO2):

1. Figure 2.1 shows a half-wave rectifier driven by a sinusoidal current source supplying a
capacitively-filtered output. (Such a configuration is sometimes found in resonant dc-dc
converters.) Determine the power factor seen by the current source, assuming that the
diodes act ideally and capacitance Cf is large enough such that the output voltage has
small ripple (vD = VD).
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Igsin(at) v Xp Gy, SR

Figure 2.1 A half-wave rectifier driven from a sinusoidal current source

2. Figure 2.2 shows a circuit model for the utility supplying one phase of an ac induction

motor. The motor system parameters are Rs = 0.08 Q, LIs =1 mH, Lm =40 mH, LIr =1

mH, Rr = 0.1 Q, and Rx = 33 Q. If the utility voltage is 170-cos(377t), i) what is the
current into the motor? and ii) At what power factor is the motor operating?

170cos(3771)

Figure 2.2 A Circuit model for one phase of an induction motor being driven by the utility
Course Outcome 3 (CO3):

1. Discuss the operation of single phase full wave uncontrolled rectifier.
2. Explain the operation of PWM inverters.

3. A 220V, 50 HZ 10 supply is connected with resistive load of 20 Q through half wave
controlled rectifier. If the firing angle is 90 degree, determine a) average output
voltage, b) ratio of rectification, c) form factor, d) ripple factor and e) transformer
utilization factor.

Course Outcome 4 (CO4):

1. Explain time ratio control of DC-DC choppers.

2. The input to a chopper is from a 100V dc source. The chopper is switched at a
frequency of 100KHz with a pulse width of 4 microseconds. What is the average
output voltage of the chopper?

3. Figure 4.1 shows a boost (up) converter supplying 12 V to a load of 5 Q froma 5V
source having an internal resistance of 0.2 Q. Determine the duty ratio D at which the
converter operates. (You may neglect semiconductor device drops in your
calculations.)

O.,;/C\JQ;s E |J N J_ +
5V /I-\ 5 —Ii-p: /I\ 12?/ 5 Ohms

Figure 4.1 Boost converter

Course Outcome 5 (CO5):

1. Examine different methods of eliminating harmonics.

2. Compare different PWM schemes for harmonics mitigation.

3. Categorize the harmonics generated by the following nonlinear loads.
i) Single phase rectifiers
if)Induction furnace
iii) 6-pulse converter
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iv) 18- pulse converter

Course Outcome 6 (CO6):

1. Design a single phase full converter with RL load using SPICE software.

2. Design a buck converter using MATLAB software.

3. Simulate and analyze the performance parameters of SPWM inverters using PLECS
software.

Concept Map

[APPLICATIONS OF POWER ELECTRONIC CIRCUITS )

consists of

consists of

classified as ——————p| 5 Applications
2.AC to DC converter

4.DC-DC & AC-AC
Converters
deals with

2 3.DC to AC converter
1.Power semi conductor

5.1Uninterruptible Power Supply,

devics 5 Static Circuit Breakers
iHieotparates 7 | 5.2HVDC Transmission, FACTS,
Custom Power Devices
5.3Distributed Generation
2.1Review of Uncontrolled Rectifiers
. 2.2Single Phase controlled Rectifiers
deal with

2.3Three Phase controlled Rectifiers 4.1Buck converters

4.2boost and buck-boost converters
4.3SMPS topology

4.4AC voltage controllers

1.1Characteristics of power

semiconductor devices 3.1 Single Phase, three Phase Voltage
1.2Magnetic components in Source Inverters
power converters 3.2Current source inverters

1.3Design of magnetic components 3.3PWM Schemes, Frequency and Voltage Control
3.4Harmonic Distortion Analysis

Syllabus

Magnetic components and filters: Design of magnetic components and filters for power
converters.

AC to DC Converters: Review of Uncontrolled Rectifiers, Single Phase and Three Phase
controlled Rectifiers.

DC to AC Converters: Single Phase and three Phase Voltage Source Inverters, Current
source inverter, PWM Schemes, Frequency and Voltage Control, Harmonic distortion
Analysis.

DC-DC & AC-AC Converters: Buck, Boost & Buck-Boost Converters, SMPS Topology, AC
voltage controller.

Applications: Uninterruptible power Supply, Static Circuit Breakers, HVDC Transmission,
FACTSs, Custom Power Devices, Distributed Generation.

Text Book
1. Muhammad H.Rashid, Power Electronics Circuits, Devices & Applications - Pearson
Education India Publication, New Delhi, 7" Impression, 2009.
Reference Book
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1. M.D.Singh & K.B.Khanchandani, Power Electronics — Tata Mc Graw Hill publishing
company Ltd, New Delhi, 2008.

2. Ned Mohan, Tore Undeland & William Robbins, Power Electronics : converters
Applications and Design-John Willey and sons, 3™ Edition, 2003.

3. P.S. Bimbra, Power Electronics- Khanna Publishers, 3™ Edition, 2004.

4. Daniel W.Hart, Introduction to power Electronics — Prentice Hall International Inc.,
1997.

5. L. Umanand, Power Electronics: Essentials and Applications- Wiley India, 2009.

6. Marty Brown, Power Sources and Supplies, ELSEVIER, 2008.
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-334-
power-electronics-spring-2007/

Course Contents and Lecture Schedule

S.No. Topic Lectures
1. Magnetic Components

1.1 Characteristics of power semiconductor devices 1
1.2 Magnetic components in power converters 1
1.3 Design of magnetic components

2. AC to DC Converter

2.1 Review of Uncontrolled Rectifiers 1
2.2 Single Phase controlled Rectifiers 3
2.3 Three Phase controlled Rectifiers 3
3. DC to AC converter

3.1 Single Phase, three Phase Voltage Source Inverters 3
3.2 Current source inverters 1
3.3 PWM Schemes, Frequency and Voltage Control 3
3.4 Harmonic Distortion Analysis 3
3.5 Introduction to Multilevel Converters 1
4. DC-DC & AC-AC Converters

4.1 Buck converters 1
4.2 Boost converters 2
4.3 SMPS topology 3
4.4 AC voltage controllers 1
5. Applications

5.1 Uninterruptible Power Supply, Static Circuit Breakers 2
5.2 HVDC Transmission, FACTs, Custom Power Devices 2
5.3 Distributed Generation 1

Course designers

e Dr. V. Suresh Kumar - vskeee @tce.edu
e Dr. S. Arockia Edwin Xavier - saexeee@tce.edu
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Category L T P Credit
PC 3 00 3

14EE630 TRANSMISSION AND DISTRIBUTION

Preamble

The objective of any power system is to generate electrical energy in sufficient quantity at
various locations, to transmit it as a bulk to various load centres and to distribute it with
different voltage levels to various consumers with good quality and reliability. To maintain the
quality and reliability of supply, the voltage and frequency are to be maintained at specified
values, with minimum voltage drop and power loss. Hence the transmission and distribution
network consists of various types of towers, overhead lines with different configurations,
insulators, underground cables and compensators. The calculation of network performance
indices such as voltage regulation and transmission efficiency and the study of sag and
tension for designing the towers and conductors are essential.

Prerequisite
14EE?240: Electromagnetic Fields

14EEZ270: Electric Circuit Analysis
14EE440: AC Machines

Course Outcomes
On the successful completion of the course, students will be able to

Course Outcomes , Expected | Expected
Bloom's - .
CO No. Level Proficiency | Attainment
(%) Level (%)
Calculate the transmission network 85 60
Co1 . . . Apply
parameters for various configurations.
Calculate the performance characteristics 85 60
co2 of the given transmission line using AbDl
nominal-T,x, rigorous methods and PPy
Power circle diagram.
Explain the effect of corona and sag on 95 85
COos3 C Understand
overhead transmission lines.
coa Calculate the Sag of a overhead line for Aol 85 60
various conditions PRl
CcO5 Explain the va_lrlous type§ of insulators, Understand 95 85
cables and their construction.
cO6 Calculate string efficiency of the Aol 85 60
suspension type insulators PRl
co7 Compute the insulation resistance, Aol 85 60
capacitance and grading of cables PRl
co8 Calculate the voltage at a point on the Aol 85 60
given type of distribution System PRYY
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COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
coll s | M | L | L

co2l s | M | L | L

co3| s | M | L | L

coal M | L | L

cos| S | M | L | L

co6| S | M | L | L

co7| s | M | L | L

cos| s | M | L | L

S- Strong; M-Medium; L-Low

Assessment Pattern

, Continuous Assessment Tests . N
Bloom’s Category 1 5 3 Terminal Examination
Remember (K1) 20 20 20 20
Understand (K2) 40 40 40 40
Apply (K3) 40 40 40 40
Analyse (K4) 0 0 0 0
Evaluate (K5) 0 0 0 0
Create (K6) 0 0 0 0

Course Level Assessment Questions
Course Outcome 1 (CO1):

1. What is the effect of earth on capacitance of lines?

2. What is the need of transposition?

3. Find the inductance and capacitance per phase per km of double circuit 3-phase line
shown in Fig.1. The line is completely transposed and operates at a frequency of

50Hz.

The radius of the conductor is 7mm.

1 C|> 5m © 3
3m
2 G | em O 2
30 5m O 1
Fig. 1
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Course Outcome 2 (CO2):

1. What are the classifications of transmission line?

2. With neat phase diagram obtain the voltage regulation of a transmission line using
nominal-1r network.

3. A three phase 50Hz overhead transmission line is 100km long with 132kV as line
voltage at the receiving end. The line has the following constants.
R = 0.17ohm/km/phase, L= 1.1mH/km/Phase and C = 0.0082 microfarad/km/phase.
Using nominal T —method find voltage, current at the sending end when 70MW at 0.8
power factor lagging load is connected at receiving end.

Course Outcome 3 (CO3):
1. What are the advantages and disadvantages of Corona?
2. Explain the terms i) critical disruptive voltage ii) Power loss due to corona
3. Derive the expression for determination of sag when the supports at unequal levels.

Course Outcome 4 (CO4):
1. Whatis meant by sag template?
2. Explain the effect of ice loading on transmission lines.
3. A transmission line conductor at river crossing is supported from two towers at

heights of 45 metres and 75 metres above water level. The span length is
300metres.

Weight of the conductor is 0.85 kg/metre. The tension in the conductor is 2050 kg.
Determine the clearance between the conductor and water at a point midway
between

towers.

Course Outcome 5 (CO5):
1. Compare the various types of overhead insulators with respect to construction,
characteristics and applications.
2. Name the various types insulating materials used in cables.
3. With neat sketch explain the construction of three core cable. .

Course Outcome 6 (CO6):
1. Define string efficiency.
2. Describe the methods of improving the string efficiency.
3. In a 33KV overhead line, there are three units in the string insulators. If the
capacitance between each insulator pin and earth is 11% of self capacitance of each
insulator, find the distribution of voltage over 3 insulators and string efficiency.

Course Outcome 7 (CO7):
1. What is meant insulation resistance of cables?

2. Explain the methods of grading of cables.

3. A single core cable has a conductor diameter of 1 cm and internal sheath diameter of
1.8 cm. If impregnated paper of relative permittivity 4 is used as the insulation,
calculate the capacitance for a 1 km length of the cable.
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Course Outcome 8 (CO8):
1. Define the following: service main, Feeder and distributor

2. Compare and contrast the radial and ring main distribution systems.

3. A 2 wire distributor 1200m long is loaded as shown in Fig.2. B is the mid-point. The
Power factors at the two load points refer to the voltage at C. The impedance of each
line is (0.15 + j 0.2) ohms. Calculate the sending end voltage and current. The voltage
at Cis 220V.

A 600 m B 600 m C

60A, 0.9 lag 100 A, 0.8 lag
Fig.2.

Concept Map

Transmission and
Distribution

1.0 Introduction

Inductance and Capacitance

4.0 Mechanical Design
of T ission Line

3.0 Representation of lines

5.0 Insulators and Cables 6.0 Distribution Systems

includes

includes includes includes

includes

includes

1.1 - Structure of Electric Power System

- General Layout of Transmission 3.1 Medium transmission lines-Nominal-T method 5.1 Main Components - Conductor Materials
and Major Components 3.2 Nominal-O method - Line Supports - Insulators

- Different Operating Voltages of 3.3 Long transmission line 5.2 Type o_f In;ula_tors_ )
Generation, Transmission, and Distribution 3.4 Generalized constants of transmission lines 5.3  Potential Distribution over Suspension

1.2 Introduction to EHV AC Transmission,
HVDC Transmission and FACTS.

2.1 Inductance calculation -

4.1 Mechanical Design of Transmission Lines
- Sag and tension Calculations

Inductance of two wire and three phase
unsymmetrical spaced transmission line
Inductance of Composite conductors-
Inductance of double circuit three phase line
Bundled conductors- Skin and Proximity effect

4.2 Stringing Chart - Sag template
- Equivalent span - Stringing of conductors.
4.3 Corona, Ferranti effect

Insulator - String Efficiency

5.4 Methods of Improving String Efficiency
5.5  Construction - Insulation Materials

- Classification

5.6 Types of cables

5.7 Insulation resistance of single core cable
5.8 Capacitance of a single & multi core cable
5.9 Dielectric stress - Grading of Cables

5.10 Capacitance Grading

5.11 Intersheath Grading

6.1 AC Distribution Systems -

Feeders, distributors and service mains-
Radial and ring main systems-

Types of distributors

6.2 Calculation of voltage in distributors
with concentrated and distributed loads

6.3 Concentrated and Distributed loads fed

2.2 Capacitance calculation -
Capacitance of Single phase, three phase single
and double circuit transmission lines -

at both ends -Load balancing- Introduction to
Public and industrial distribution systems

Effect of earth on the capacitance of the conductor.

Syllabus

Introduction - Structure of Electric Power System — General Layout of Transmission and
Major Components — Different Operating Voltages of Generation, Transmission, and
Distribution, Introduction to EHV AC Transmission, HVDC Transmission and FACTSs.

Inductance and Capacitance of lines- Inductance of two wire - three phase unsymmetrical
spacing transmission lines- Transposition of Power lines- Inductance of Composite
conductors- Inductance of double circuit three phase line — Bundled conductors- Skin and
Proximity effects- Capacitance of Single phase and three phase transmission lines-
Capacitance of double circuit line- Effect of earth on the capacitance of the conductor.
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Representation of lines — Performance characteristics of Short, Medium and Long
transmission lines — ABCD constants — Power Circle diagram.

Mechanical Design of Transmission Lines - Sag and tension Calculations- Effect of
wind and ice loading- Stringing Chart - Sag template- Equivalent span — Corona and loss,
Ferranti effect.

Insulators and Cables - Main Components — Conductor Materials — Line Supports —
Insulators- Types of Insulators — Potential distribution over a string of suspension insulators
— String Efficiency -Methods of Improving String Efficiency - Extra High Voltage cables-
Construction and types of Cables- Insulation resistance of single core cable- Capacitance of
single and multi core cables- Dielectric stress — Grading of Cables - Capacitance Grading -
Intersheath Grading

Distribution systems -AC Distribution Systems — Feeders, distributors and service mains-
Radial and ring main systems- Types of distributors - Calculation of voltage in distributors
with concentrated and distributed loads — Concentrated and Distributed loads fed at both
ends -Load balancing- Introduction to Public and industrial distribution systems.

Text Book
1. C.L. Wadwa - Electrical Power system — New Age International-6" Edition — 2010.

2. C.L. Wadhwa, “Generation, Distribution and Utilization of Electrical Energy”, New Age
International Publishers, Second Edition, 2006

Reference Books

1. H. Cotton and H. Barber - Transmission and distribution of electrical energy — BI,
NewDelhi -1992.

2. S.L. Uppal - Electrical power, Khanna Publishers, 1996.

3. Soni ML and Gupta PV - A Textbook on Power Systems Engineering — Dhanpath Rai 1
Edition-1998.

4. 1S 12360:1988 - Voltage Bands For Electrical Installations Including Preferred Voltages

And Frequency

T.S.M. Rao - Principles and practice of electric power transfer systems, 1994.

141-1993 - IEEE Recommended Practice for Electric Power Distribution for Industrial

Plants.

7. S.N. Singh, Electric Power Generation, Transmission and Distribution, Prentice Hall of
India, ISBN — (978-81-203-36508), Second edition 2008.

8. http://nptel.ac.in/courses

oo

Course Contents and Lecture Schedule

Module Tobic No. of
No. P Lectures
1.0 | Introduction
11 Structure of Electric Power System — General Layout of Transmission 2

and Major Components - Different Operating Voltages of
Generation, Transmission, and Distribution
1.2 Introduction to EHV AC Transmission, HVDC Transmission and 1
FACTSs.
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Module Topic No. of
No. Lectures
2.0 | |nductance and Capacitance of lines
2.1 Inductance calculation -Inductance of two wire and three phase 4

unsymmetrical spacing transmission line- Transposition of Power
lines - Inductance of Composite conductors- Inductance of double
circuit three phase line — Bundled conductors- Skin and Proximity
effects.
2.2 Capacitance calculation - Capacitance of Single phase and 3
three phase single and double circuit transmission lines - Effect of
earth on the capacitance of the conductor.
3.0 Representation of lines
3.1 Medium transmission lines-Nominal-T method 2
3.2 Nominal-r method 2
3.3 Long transmission line, ABCD constants 1
3.4 Power Circle diagram 1
4.0 Mechanical Design of Transmission Line
4.1 Sag and tension Calculations - Effect of wind and ice loading 3
4.2 Stringing Chart - Sag template- Equivalent span 2
4.3 Corona and loss, Ferranti effect 1
5.0 Insulators and Cables
5.1 Main Components — Conductor Materials — Line Supports — Insulators 1
5.2 Type of Insulators 1
5.3 Potential Distribution over Suspension Insulator — String Efficiency 2
5.4 Methods of Improving String Efficiency 1
5.5 Extra High Voltage cables Construction — Insulation Materials — 1
Classification
5.6 Types of cables 1
5.7 Insulation resistance of single core cable 1
5.8 Capacitance of a single and multi core cables 1
5.9 Dielectric stress — Grading of Cables 1
5.10 Capacitance Grading 1
5.11 Intersheath Grading 1
6.0 | Distribution Systems
6.1 AC Distribution Systems — Feeders, distributors and service mains- 2
Radial and ring main systems- Types of distributors
6.2 Calculation of voltage in distributors with concentrated and distributed 2
loads
6.3 Concentrated and Distributed loads fed at both ends -Load balancing- 2
Introduction to Public and industrial distribution systems
Total 40
Course Designers:
1. Dr. N. Shanmuga Vadivoo  nsveee@tce.edu
2. Dr. R. Rajan Prakash r_rajanprakash@tce.edu
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14EE670 PROFESSIONAL COMMUNICATION Category L T P Credit
HSS 1 0 2 2

Preamble

This course provides opportunities to students to develop and demonstrate basic

communication skills in technical, professional and social contexts effectively.
Prerequisite
14EG141: English

Course Outcomes

On the successful completion of the course, students will be able to

Course Outcomes Bloom's Expected Expected
Level proficiency | attainment
(%) level (%)
CO1: | Plan, organise, write, and present project | Apply 70 75

reports, and technical papers in the
frame of the scientific method

CO2: | Establish themselves through | Apply 80 90
communication  skills in  corporate
environment

CO3: | Solve verbal aptitude questions related | Apply 80 90
to placement and higher studies

CO4: | Apply their interpersonal skills in | Apply 80 90
technical, professional and social
contexts

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8 | PO9 | PO10 | PO11 | PO12
CO1. M M M L M
Cco2. M M M L M
CaOa. M M M L M
COA4. M M M L M

S- Strong; M-Medium; L-Low
Assessment Pattern

Internal

No Common Continuous Assessment Test (CAT) will be conducted.

Students’ performance will be continuously assessed in various classroom
activities in Listening, Speaking, Reading and Writing for 50 marks as detailed
below

261
Passed in BOS meeting held on 26-11-2016 Approved in 53 AC meeting held on 22-12-2016



B.E.EEE Degree Programme 2014-15

Project Report Preparation and

Technical Presentation through PPT - 15
Listening Test - 10
Spoken Task — Group Discussion / Mock Job Interview - 10
Writing — Verbal Aptitude for Placement and Higher studies- 15

(The test will be conducted for 50 marks and reduced to 15)

External (Practical)

Listening Test - 20
Group Discussion - 25
Personal Interview / Situational Conversation - 25
Technical Presentation - 20
Resume Submission - 10

List of Experiments

SI. _ No. of Hours
No. Topic Theory Practical
1 | Literature Survey / Project Title Selection 1
2 | Characteristics of Technical Paper and Project Report 1
3 | Abstract / Data Presentation 1
4 | Common Errors in Technical Writing 1
5 | Bibliography and References 1
6 | Vocabulary Development 1
7 | Sentence Completion 1
8 | Error Spotting 1
9 | Interpretation of Verbal Analogy 1
10 | Interpretation of Reading (Comprehension - Conception) 1
11 | Interpretation of Reading (Comprehension - Reasoning) 1
12 | Practice for writing E-mails 1
13 | PPT Preparation /Demonstration of Technical Presentation 4
14 | Preparation of Resume 2
15 | Preparation for Job Interviews 4
16 | Demonstration of Group Discussion Skills 4
17 | Developing Listening Skill (Comprehension) 3
18 | Practice for Short Speeches / Situational Conversation 4
19 | Development of Employability Skills 2
20 | Non-Verbal Communication 1
Total Hours 12 24
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Reference Books:

1.

2.

Courseware on “Technical Communication for Scientists and Engineers”, IIT Bombay,
2015.

Cappel, Annette and Sharp, Wendy, Cambridge English: Objective First, 4™ Ed., CUP,
New Delhi, 2013.

Sue Prince, Emma, The Advantage: The 7 Soft Skills You Need to Stay One Step
Ahead, Pearson; 1 Edition, 2013.

Cusack, Barry. Improve Your IELTS Listening and Speaking Skills (With CD)
Paperback, Macmillan, 2007.

Bates, Susan TOEFL iBT Exam Paperback — oxford, 2012 .

Hart, Guy Brook. Cambridge English Business Benchmark: 2 Ed., CUP 2014

Course Designers:

1.

2
3.
2

Dr. S.Rajaram sreng@tce.edu
Dr.A.Tamilselvi tamilselvi@tce.edu
Mr.R.Vinoth vino@tce.edu
Dr.R.K.Jaishree Karthiga jai@tce.edu
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Preamble
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POWER SYSTEMS LABORATORY

PC

Category L T P Credit
0 0 2 1

The aim of this course is to train the students for solving the power system problems using
MATLAB coding. The formation of bus admittance matrix followed by power flow solutions
using various numeri
cal methods is introduced. Students get the exposure in short circuit analysis and stability
analysis under steady state and transient state. Economic load dispatch problem is also
performed using MATLAB coding. Also, understanding different types of power system
protection modules are introduced using protective relay test benches.
Prerequisite

14EE510: Numerical Methods

Course Outcomes
On the successful completion of the course, students will be able to

Course
Outcome
NO.

Course Outcomes

Blooms
level

Expected
Proficiency
(%)

Expected
Attainment
Level (%)

Cco1

Analyze the performance of direct
inspection and singular transformation
methods for determining Y-bus matrix
of the given system

Analyze

COo2

Analyse the computational
performance of Gauss-Seidel and
Newton Raphson methods for solving
non linear power flow problems.

Analyze

CO3

Calculate the fault current for various
types of faults both symmetrical and
unsymmetrical on the given power
system.

Apply

CO4

Analyze the transient stability by
applying different fault clearing time to
the circuit breakers of the given
problem

Analyze

CO5

Compute the optimal dispatch of the
given power system using Lagrange
Multiplier method

Apply

CO6

Explain the concept of power system
protection using  various types of
relays such as negative sequence
phase relay, overvoltage and
differential relay by conducting suitable
experiments

Understand

90

75
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Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | POS PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl.| S S M M S S S
Co2.| S S M M S S S
CO3.| S M L L S S S
CoO4.| S M L L S S S
CO5.| S S M M S S S
CO6.| M L S S

S- Strong; M-Medium; L-Low

List of Experiments

Part —A — Simulation

1. Formation of bus admittance matrix by direct inspection method and singular
transformation method (COL1).

2. Analysis of Gauss-Seidal and Newton Raphson methods for solving non linear power
flow equation (CO2).
Symmetrical and unsymmetrical fault analysis in Power System (CO3).
Power System Transient Stability problem (CO4).
Economic load dispatch (CO5).

Part — B — Realization with Power system Protection Modules

Performance of overvoltage and under voltage relays (CO6).

Performance of differential relay and negative sequence relay (C06).

Course Designers

1. Dr.P.Venkatesh pveee@tce.edu

2. Dr.C.K.Babulal ckbeee@tce.edu

3. Dr.S.Charles Raja charlesrajas@tce.edu
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Category L T P Credit

14EE690 POWER ELECTRONICS AND DRIVES LAB PC 00 2 1

Preamble

This laboratory gives a practical exposure to the students to learn the power electronics and
drives. The students will be able to design and analyze power converters such as AC-DC
converters, DC-DC converters, DC-AC converters, AC- to AC converters and their control
circuits for real world applications.

Prerequisite

o 14EE250: Analog devices and circuits
o 14EE520: Power electronics

Course Outcomes

CoO Course outcomes Blooms Expected Expected
No. level Proficiency | Attainment
(%) Level (%)
CO1 | Analyze the performance of driver circuits Analyze
for SCR/MOSFET/IGBT

CO2 | Analyze the performance of commutation | Analyze
circuits for the given specifications

CO3 | Analyze the performance of controlled | Analyze
rectifiers with ‘R’ and *‘RL loads
experimentally

Construct DC choppers and static circuit | Apply
CO4 | breakers for the given specifications
experimentally

CO5 | Analyze the performance characteristics of | Analyze 80 80
the given DC drive by conducting suitable
experiments

CO6 | Analyze the performance characteristics of | Analyze
the given PLC and DSP based AC drive by
conducting suitable experiments

CO7 | Analyze the performance characteristics of | Analyze
the given SRM drive by conducting suitable
experiments

cos8 Evaluate the performance of the given | Evaluate
Power electronic circuit using PSIM/
MATLAB-Simulink/ PSPICE/ PLECS/ VSIM/
PSCAD

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

Cco1 S

COo2

CO3

CO4

CO5

CO6

Co7

ninnnnnn
Nnnnisnnln
nIZIZ I IS L
i -rZIEZ
ninnninlnnn
ninnnnnn

nin unlwn

CO8
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S- Strong; M-Medium; L-Low

List of Experiments:

1
2
3
4
5.
6
7
8
9

‘R’ and RC triggering circuits for half wave controlled rectifiers (CO1)
UJT triggering circuit for half wave controlled rectifier (CO1)
MOSFET/IGBT/SCR Driver circuits (CO1)

. Voltage, current and complementary commutation techniques(C0O2)

Half controlled and fully controlled rectifier with ‘R’ and ‘RL’ loads(CO3)
Static DC and AC circuit breakers(CO4)

Single quadrant DC chopper(CO4)

Half controlled rectifier fed DC motor(CO5)

. Voltage commutated chopper fed DC motor(CO5)
10.
11.
12.
13.
14.

AC voltage controller fed single phase induction motor(CO6)

PLC/DSP based 3 phase induction motor drive(CO6)

V/F control of Induction motor(COB6)

Switched reluctance motor drive(CO7)

Simulation of power electronic converter circuits using PSIM/ MATLAB-Simulink/
PSPICE/PLECS/VSIM/PSCAD (CO8)

Course designers

Dr. V. Suresh Kumar - vskeee @tce.edu
Dr. S. Arockia Edwin Xavier - saexeee@tce.edu
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PROJECT MANAGEMENT Category L T P Credit
HSS 3 00 3

14EE710

Preamble

Project management has been proven to be the most effective method of delivering
products within cost, schedule, and resource constraints. It provides the skills to ensure that
the projects are completed on time and on budget while giving the user the product, they
expect. This course gives strong working knowledge of the basics of project management
and be able to immediately use that knowledge to effectively manage work projects.

Prerequisite
Nil
Course Outcomes
On the successful completion of the course, students will be able to

Cos Course outcomes Blooms Expected Expected
Level Proficiency | attainment
(%) Level (%)
co1 Explain the organizational structure for | Understand 75 80

managing projects to develop a product
with a given specification

CcOo2 Estimate the cost required to complete | Apply 75 80
a given project

Cco3 Construct a work breakdown structure | Apply 75 80
for a given business cases

CoO4 Identify the critical path in scheduling a | Apply 75 80
set of project-activities

CO5 Outline the importance and various | Understand 75 80

activites performed for resource
management, risk assessment and
project closure.

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8 | PO9 | PO10 | PO11 | PO12
CO1. S
Cco2. S
CO3 S
CO4 S
COs. S

S- Strong; M-Medium; L-Low
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Assessment Pattern

, Continuous .
Bloom’'s Terminal
Assessment Tests . .
Category 1 > 3 Examination

Remember | 10 10 10 10
Understand | 60 30 30 30

Apply 30 60 60 60
Analyse 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

Course Level Assessment Questions
Course Outcome 1 (CO1):

1. Identify suitable organizational structure for an Engineering college.
2. Explain the need of structure in managing projects.
3. Define organizational structure.

Course Outcome 2 (CO2):
1. Estimate the cost associated with the project using bottom up technique
2. Why is the implementation of projects important to strategic planning and the
project manager?
3. What is meant by an integrative approach to project management? Why is this
approach important in today“s environment?

Course Outcome 3 (CO3)

1. Develop a work breakdown structure for a wedding function.
2. How does the WBS differ from the project network.

3. What is the difference between free slack and total slack?

Course Outcome 4 (CO4)

1. Create a customer database for the Modesto league baseball team. Draw a project
network Complete the forward and backward pass, compute activity slack, and
identify the critical path. How long will this project take? How sensitive is the network
schedule? Calculate the free slack and total slack for all noncritical activities.

2. List the steps in identifying the critical path in scheduling a set of project-activities.

3. Explain a method used in the determination of critical path.

Course Outcome 5 (CO5)
1. What is the difference between avoiding a risk and accepting a risk?
2. What is the difference between mitigating a risk and contingency planning?
3. Explain the difference between budget reserves and management reserves.
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Concept Map

Project Management

requires includes  needs covers involves

«— ¥
Understanding Projects and Project Selection Project Plannin i
Project management & Appraisal 83Execution ¢ Pro“}'zitn(i::\?t?;s &

consists of

comprises of
requires

ists of
Attributes & Definition of planning. WBS. ConsISts 0

Time Planning (PERT/CPM/Trade off).
Material Planning (Procurement logistics & storage).
Machines & Technology planning.

Human Resource Planning (Project Organization).
Planning the cost (Budgeting). QAP.

Definition of Project & Project Management.
Life cycle of Project.
Project Management Methodologies

Planning of Risk Management.
Resource Allocation &
Resource Leveling.
Introduction & use of PM software

& Growth Inspection. Testing. Transportation.
Commissioning. Trial Run.
Documentation required for Project Handover.

Preparing a Project Report for Future Reference.

Project ideas generation, Pre-Feasibility Analysis (SWOT).
Feasibility Analysis-Market& Demand appraisal,
Technical appraisal, Financial appraisal ( debt/equity ratio,
different sources of finance, financial institution, Cash Flows,
Profitability projections like PBP, NPV, IRR, BreakEven Analysis).
Risk analysis (Sensitivity analysis & Scenario Analysis).
Economic Feasibility (SCBA-UNIDO approach).
Preparing a detailed Project Proposal (Executive Summary).

Syllabus

Understanding Projects and Project management: Definition of Project & Project
Management. Life cycle of Project. Project Management Methodologies & Growth

Project Selection & Appraisal: Project ideas generation, Pre-Feasibility Analysis (SWOT).
Feasibility Analysis-Market& Demand appraisal, Technical appraisal, Financial appraisal (
debt/equity ratio, different sources of finance, financial institution, Cash Flows, Profitability
projections like PBP, NPV, IRR, BreakEven Analysis). Risk analysis (Sensitivity analysis &
Scenario Analysis). Economic Feasibility (SCBA-UNIDO approach). Preparing a detailed
Project Proposal (Executive Summary).

Project Planning & Execution: Attributes & Definition of planning. WBS. Time Planning
(PERT/CPM/Trade off). Material Planning (Procurement logistics & storage). Machines &
Technology planning. Human Resource Planning (Project Organization). Planning the cost
(Budgeting). QAP. Planning of Risk Management. Resource Allocation & Resource Leveling.
Introduction & use of PM software.

Project Closure & Termination: Inspection. Testing. Transportation. Commissioning. Trial
Run. Documentation required for Project Handover. Preparing a Project Report for Future
Reference.

Case Studies

Text Book

1. Project Management & Appraisal, Sitangshu Khatua, Pub. Oxford University
2. Project Preparation , Appraisal, Budgeting & Implementation by Prasanna Chandra(TMH)
3. Project Management & Control by Narendra Singh, Himalaya Pub.

Reference Books

1. Project Management- a Managerial Approach to Planning, Scheduling, and
Controlling Harold Kerzner, 10th edition John Wiley & Sons, Inc.

2. Project Management - a Managerial Approach : Jack R. Meredith & Samuel J
Mantel, Jr., 7 th Edition John Wiley & Sonns, Inc.

3. Project Management Institute (PMBOK)a Guide, 5th Edition
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Lecture Schedule

S.No. Topic No. of
Lectures
1 Understanding Projects and Project management:
1.1 Definition of Project & Project Management. 1
1.2 Life cycle of Project. 1
1.3 Project Management Methodologies & Growth
2 Project Selection & Appraisal:
2.1 Project ideas generation, Pre-Feasibility Analysis (SWOT). 2
2.2 Feasibility Analysis-Market& Demand appraisal, Technical appraisal 3
2.3 Financial appraisal ( debt/equity ratio, different sources of finance, 3
financial institution, Cash Flows, Profitability projections like PBP, NPV,
IRR, BreakEven Analysis).
2.4 Risk analysis (Sensitivity analysis & Scenario Analysis). 2
2.5 Economic Feasibility (SCBA-UNIDO approach). 2
2.6 Preparing a detailed Project Proposal (Executive Summary). 1
3 Project Planning & Execution:
3.1 Attributes & Definition of planning. WBS. 1
3.2 Time Planning (PERT/CPM/Trade off). 3
3.3 Material Planning (Procurement logistics & storage). 1
3.4 Machines & Technology planning. 1
3.5 Human Resource Planning (Project Organization). 1
3.6 Planning the cost (Budgeting). QAP. 2
3.7 Planning of Risk Management. 1
3.8 Resource Allocation & Resource Leveling. 1
3.9 Introduction & use of PM software. 2
4 Project Closure & Termination:
4.1 Inspection. Testing. Transportation. 1
4.2 Commissioning. Trial Run. 1
4.3 Documentation required for Project Handover. 1
4.4 Preparing a Project Report for Future Reference. 1
5 Case Studies 3
Total 36

Course Designers

1. Prof. S.Sivakumar siva@tce.edu

2. M.Varadharajan varatharajan@tce.edu

3. Dr.D.Kavitha dkavitha@tce.edu
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Category L T P Credit
14EE720 DRIVES AND CONTROL PC 3 00 3

Preamble

Electric Drives, both ac and dc types, come in many shapes and sizes. Some are
standardized versions for general-purpose applications. Others are intended for specific
tasks. In any case, motors should be selected to satisfy the dynamic requirements of the
machines on which they are applied without exceeding rated motor temperature. Thus, the
first and most important step in motor selection is determining load characteristics, torque
and speed versus time. Selection is also based on mission goals, power available, and cost.

Prerequisite

14EE250- Analog devices and circuits/ 16EE250 — Electronic devices and circuits
14EE620- Power Electronics/ 15EE520- Power Electronics

14EE330 - DC machines / 16EE330 - DC machines and transformers

14EE440- AC machines/16EE440- AC machines

Course Outcomes
On the successful completion of the course, students will be able to

Cours Course Outcomes Bloom’s level | Expected | Expected
e Proficien | Attainmen
Qutco cyin % t Level in
me %
NO.
co1 Explain the basics and advantages of | Understand 60 70
electric drives
CcO2 Design 1 phase and 3 phase | Apply 60 70
controlled rectifier based dc drive
Cco3 Design various dc to dc converter | Apply 60 70
topology based dc drive
CcO4 Explain the operation of VSI and CSI | Understand 60 70
drive in induction motor drives
CcO5 Describe the working of stepper | Understand 60 70
motor, SRM and BLDC motor drive
system
CcO6 Learn the role of electrical drives in | Understand 60 70
industrial applications and simulation
of drives using simulation software
such as MATLAB/Simulink, PLECS
and PSIM
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Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl. | M L
Co2. | S M
CO3 | S M
co4 | M L
Co5 | M L
CO6 | M L

S- Strong; M-Medium; L-Low

Assessment pattern

S.No. | Bloom’'s Category Testl | Test2 | Test3/End-semester examination
1 Remember 30 30 30
2 Understand 40 40 40
3 Apply 30 30 30
4 Analyze
5 Evaluate
6 Create

Course Level Assessment Questions
Course Outcome 1 (CO1):

1.
2.
3.

What are the basic elements of Electric Drives?
What are the advantages of electric drive over mechanical drive?
Draw the block diagram of Electric Drive.

Course Outcome 2 (CO2):

1.

A 220V shunt Motor has an armature resistance of 0.062 Q and with full field has an emf
of 215V at a speed of 960 rpm, the motor is driving an overhauling load with a torque of
172 Nm. Calculate the minimum speed at which the motor can hold the load by means of
regenerative braking.

A 500V series motor having armature resistance and field resistance of

0.2 Q and 0.3 Q respectively runs at 500 rpm when taking 70A. Assuming unsaturated
field, find out its speed when field diverter of 0.684 Q is used constant load torque.

A 250V DC Series Motor takes 40A of current when developing a full load torque
at 1500 rpm. Its resistance is 0.5 Q. If the load torque varies as the square of the speed
determine the resistance to be connected in series with the armature to reduce the
speed to 122 rpm. Assume the flux is proportional to the field current.

Course Outcome 3 (CO3):

1.

2.

The input to a chopper is from a 100V dc source. The chopper is switched at a frequency
of 100KHz with a pulse width of 4[1s. What is the average output voltage of the chopper?
Discuss the effect of the output voltage, duty ratio and the load current in the
determination of the inductor and capacitor value of the filter used in buck converter
based DC drives.
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Course Outcome 4 (CO4):
1. Whatis meant by vector control of IM?

2. Discuss the operation of 3 phase VSI fed IM.
3. Discuss the operation of 3 phase CSlfed IM.

Course Outcome 5 (CO5):
List the advantages and applications of BLDC motor.

Evaluate the effect of closed loop speed control of BLDC motor.

Explain the operation of 4 phase stepper motor.
Describe the working of sensorless control of SRM.
Discuss the effect of harmonics in an inverter fed IM drives.

AR D PE

Course Outcome 6 (CO6):

Mention the drive used in paper industries

List out the different types of drives used in industries

Simulate a VSI inverter fed IM using simulink.

Simulate a buck converter fed DC motor using PLECS.

Simulate a full converter fed DC motor using PSIM.

Explain the effect of harmonics on PWM inverters fed IM drives in industries

ocusrwNE

Concept Map

Electric Drives and control

Deals the Classified as

DC Motor Drives 2 Induction Motor Drives 3 Synchronous Motor Drives 4 [ BLDC and J

l Switched Reluctance Motor Drives 5

are discussed as

h

are analyzed by are analyzed by are analyzed by
are analyzed by
Parts and choice of Electrical Drives 1.1 *
Status of DC and AC drives 1.2 BLDC motor drives and its applications 5.1
Speed control 3.1
Selection of Motor power rating 1.3 Inverter fedl?nduction motor drives 3.2 Speed control of BLDC motor 5.2
Thermal mode! of motor Stator and Rotor control using DC chopper 3.3 Reluctance torgue development 3.3
for heating and cooling Vector control of inductlon motor 3.4 h Operation and control of switched reluctance 5.4
Classes of duty cycle - Sensorless Control 3.5

Determination of motor rating 1.4
Control of Electric drives 1.5
Closed loop control of drives 1.6

Voltage and current source fed synchrenous motors 4.2
Vector control of Synchronous motor 4.3

Speed control of three phase synchronous motors 4.1
Sensorless control 4.4

\d
Performance 2.1
Speed control and braking 2.2
Controlled rectifier fed DC drives 2.3
Chopper controlled DC drives 2.4

Syllabus
Electric Drives - Advantage of solid state 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.
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DC Motor Drives - DC motor and their performance - Speed control - Braking Controlled
rectifier fed DC drives - Chopper controlled DC drives.

Induction Motor Drives - Speed control — Stator control-Inverter fed induction motor drives
- Rotor resistance control and slip power recovery schemes - Static control of rotor
resistance - Vector control of induction motor- Speed Estimation methods — Slip calculation —
Direct Synthesis from state equations — Direct Vector control without Speed signal.
Synchronous Motor Drives - Speed control - Inverter fed synchronous motors — Vector
control of Synchronous motor — Sensorless control — Trapezoidal SPM machine — Sinusoidal
PM Machine.

BLDC Motor and SRM Drives - Operation and control of BLDC motor and switched
reluctance motor drives.

Simulation Of Electrical Drive Systems: DC motor drive- Induction motor drive

Text Book
1. G. K. Dubey: Fundamental of Electrical Drives - Narosa Publishing House, Chennai,
2004.

Reference Books

1. Bimal K.Bose — Modern Power Electronics and AC Drives — Pearson Education Asia
Publication, 2003.

2. R.Krishnan - Electric motor drives — Modeling, analysis and control, Pearson Education,
New Delhi, 2003.

3. Muhammad H.Rashid, Power Electronics Circuits, Devices & Applications - Pearson
Education India Publication, New Delhi, Il Edition, 2007.

4. Ned Mohan, Tore Undeland & William Robbins, Power Electronics : converters

Applications and Design-John Willey and sons 2003.

Course Contents and Lecture Schedule

S.No. Topic Duration
(Hours)
Electric Drives
1.1 Advantage of Electric Drives - Parts and choice of Electrical 1
Drives

1.2 DC and AC drives

1.3 Torque-speed characteristics of motor and load - Selection of
Motor power rating

1.4 Thermal model of motor for heating and cooling - Classes of 2
duty cycle - Determination of motor rating
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1.5 Control of Electric drives - Modes of operation - Speed control 2
and drive classifications
1.6 Closed loop control of drives 1
2. DC Motor Drives
2.1 DC motor and their performance 1
2.2 Speed control and Braking methods 2
2.3 Controlled rectifier fed DC drives 2
2.4 Chopper controlled DC drives 2
3. Induction Motor Drives
3.1 Speed control 2
3.2 Inverter fed induction motor drives 2
3.3 Rotor resistance control and slip power recovery scheme - 3
Static control of rotor resistance using DC chopper
3.4 Vector control of induction motor 1
3.5 Speed Estimation methods - Slip calculation — Direct 1
Synthesis from state equations — Direct Vector control without
Speed signal
4, Synchronous Motor Drives
4.1 Speed control of three phase synchronous motors 1
4.2 Voltage and current source inverter fed synchronous motors 2
4.3 Vector control of Synchronous motor 2
4.4 Sensorless control - Trapezoidal SPM machine — Sinusoidal 1
PM Machine
5. BLDC and Switched Reluctance Motor Drives
5.1 BLDC motor drives and its applications 1
5.2 Speed control of BLDC motor 1
5.3 Reluctance torque development 1
5.4 Operation and control of switched reluctance motor 1
6 Simulation Of Electrical Drive System
6.1 DC motor drive 1
6.2 Induction motor drive 1
36

Course designers

1. Dr.L.Jessi sahaya shanthi ljseee@tce.edu
2. Dr.S.Arockia Edwin xavier saexeee@tce.edu
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Category L T P Credit
14EE730 INDUSTRIAL AUTOMATION PC 30 0 3

Preamble

The word ‘Automation’ is derived from ancient Greek words of Auto (means self) and
Matos (means moving). Thus, a mechanism move by itself or self dictated is called
automation. As compared with manual systems, automation systems provides superior
performance in terms of precision, power and speed of operation. Industrial automation is
the use of control devices such as PC/PLCs/PACs etc. to control industrial processes and
machinery by replacing as much as possible labour intervention and dangerous assembly
operations with automated ones.

In industrial control a wide number of process variables such as temperature, flow,
pressure, distance, and liquid levels can be sensed simultaneously. All these variables are
acquired, processed and controlled by complex microprocessor systems or PC based data
processing controllers.

Control Systems are the essential parts of an automation system. The various types
of closed loop control techniques ensure the process variables to follow the set points. In
addition to this basic function, automation system employs different other functions such as
computing set points for control systems, plant start up or shutdown, monitoring system
performance, equipment scheduling, etc. The control systems along with monitoring adapted
to the operating environment in an industry for flexible, efficient and reliable production
system. The automated system needs special dedicated hardware and software products for
implementing control and monitoring systems.

Prerequisite

14EE340 Measurement Systems, 14EE420 Instrumentation Systems, 14EE430 Control
Systems

Course Outcomes
On the successful completion of the course, students will be able to

Course | Course Outcomes Bloom’s Expected Expected
Outcome level Proficiency | Attainment
no. Level
(C0O1) Explain the architecture of Industrial | Understand 80% 80%
Automation Systems

(C0O2) Distinguish  between  sequence | Understand 80% 80%
control, Digital and Numeric control

(CO3) Develop Ladder Logic/ Functional Apply 70% 70%

Block based PLC program for a
given industrial application

(CO4) Explain the components and | Understand 70 70%
operation of Hydraulic Actuator
Systems & Pneumatic control

systems

(CO5) Calculate the energy savings with Apply 70% 70%
Electric motor drives

(CO6) Explain the working principle of | Understand 70% 70%

Distributed Control and SCADA
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cos O | PO2 | PO3 | PO4TPOS | ohe | po7 | PO | POY | PO10 | POI1
CO1. M

CcO2. M L

CO3. S M L S

CO4. M L

CO5. S M L L

CO6. M L

S- Strong; M-Medium; L-Low

Assessment Pattern

Bloom’s Category C(;ntlnuous As;essment Tezts Terminal Examination
Remember 30 20 20 20
Understand 50 50 80 50
Apply 20 30 0 30

Course Level Assessment Questions

Course Outcome 1(CO1):

1. lllustrate the architecture of Industrial Automation Systems.

2. Mention the need of data acquisition system in Industrial automation systems.
3. List a few final control elements in Industries.

Course Outcome 2(C0O2):

1. Provide examples for Sequential control in Industries.

2. Distinguish between Sequential control and Digital control.

3. Enlist the differences between Digital control and Numeric control.

Course Outcome 3(CO3):

1. When the lights are turned off in a building (assume 2 lights inside the building), an exit
door light is to remain ON for additional 2 minutes. Then parking lot lights should remain
on for additional 3 minutes after the door light goes out. Develop a PLC program to
implement this process

2. A pumpisto be used to fill two storage tanks. The pump is manually started by the
operator from a station. When the first tank is full, the control logic must be able to
automatically stop flow to the first tank and direct flow to the second tank through the
use of sensors and electric solenoid valves. When the second tank is full, the pump
must shut down automatically. Indicator lamps are to be included to signal when each
tank is full. Develop a PLC program to implement this process

3.  Write a program to operate a light according to the following sequence:

a) A momentary pushbutton is pressed to start the sequence.
b) The light is switched on and remains on for 2 s.
c) The lightis then switched off and remains off for 2 s.
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d) A counteris incremented by 1 after this sequence.
e) The sequence then repeats for a total of 4 counts.
f)  After the fourth count, the sequence will stop and the counter will be reset to zero.

4. Two part conveyor lines, A and B, feed a main conveyor line M. A third conveyor line, R,
removes rejected parts a short distance away from the main conveyor. Conveyors A, B,
and R have parts counters connected to them. Construct a PLC program to obtain the
total parts

5.  Write a program that uses the COP instruction to copy 128 bits of data from the memory
area, starting at 83:0, to the memory area, starting at 83:8.

6. The temperature reading from a thermocouple is to be read and stored in a memory
location every 5 min for 4 h. The temperature reading is brought in continuously and
stored in address N7:150. File #7:200 is to contain the data from the last full 4-hour
period.

Course Outcome 4 (CO4):
1. Explain the components of Pneumatic control systems.
2. Describe the components of Hydraulic control systems.

Course Outcome 5 (CO5):

1. What are variable frequency drives ?. Mention their benefits over other drives.
2. A 75 kw, 415 V, 15 A, 970 RPM, 3 phase rated induction motor with full load
efficiency of 86% draws 7.5 A and 3.23 kW of input power. Calculate the percentage loading
of the motor.

Course Outcome 6 (CO6):

1. List the advantages of distributed control architecture over centralized control
architecture

Define control complexity ratio

Explain about various types of approaches in designing a LCU control architecture
Discuss about the input and output devices used for high level operator interface.
How is the concept of DCS applicable to Water Treatment Plant? Discuss in detalil.

Industrial Automation
is available in

S

Concept Map

have operate in operate with
— /
Final control Systems ( various control modes) [proCESS control strategnes] PAC
SCADA
‘____.classmed as / including
[electrica\ly operated control Systems) classified as

PID
Feed Forward
Ratio Control
Predictive control

Hydraullic Systems

Cascade control
Overriding control
Selecting control
Split range control

Sequential control

[Digital contro!) [Numerlc Controt)

Pneumatic Systems
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Syllabus
Introduction to Industrial Automation and Control - Architecture of Industrial Automation
Systems.

Introduction to Actuators: Flow Control Valves
Hydraulic Actuator Systems: Principles, Components and Symbols - Pumps and Motors,
Proportional and Servo Valves

Pneumatic Control Systems: System Components - Controllers and Integrated Control
Systems
Electric Drives: Introduction, Energy Saving with Adjustable Speed Drives

Introduction to Process Control - P-- | -- D Control - Controller Tuning.

Implementation of PID Controllers - Special Control Structures : Feed forward and Ratio
Control.

Predictive Control, Control of Systems with Inverse Response - Cascade Control, Overriding
Control, Selective Control, Split Range Control

Introduction to Sequence Control, PLCs and Relay Ladder Logic, Scan Cycle, RLL Syntax -
Structured Design Approach - Advanced RLL Programming - Functional Block diagram -
The Hardware environment

Distributed Digital Control, Networking of Sensors, Actuators and Controllers: The Fieldbus -
The Field bus Communication Protocol - Profibus

Control of Machine tools: Introduction to CNC Machines - Analysis of a control loop

Introduction to Production Control Systems - Programmable Automation Controller -
Supervisory Control and Data Acquisition

Reference Books / Resource Materials

1. Frank.D.Petruzella — Programmable Logic Controllers, Tata McGraw Hill Publishing
company Ltd.,

2. Lukcas M P, “Distributed Control Systems”, Van Nostrand Reinhold Co., New York,
1986.

3. Krishna Kant, “Computer based Industrial Control”, 2" Edition, Prentice Hall of India,

2010

Bill Hollifield "High Performance HMI Handbook"

5. Seborg, Edgar, Mellichamp, Doyle, Process Dynamics and Control, 3ed, Wiley India
Publications, 2015

6. George Stephanopoulos, "Chemical Process Control: An Introduction to Theory and
Practice", Prentice Hall of India, 2008

7. B.G. Liptak,"Instrument Engineers Handbook" Vol.1 to Vol.3, Butterworth Hienemann

Limited, 2005

Bill Hollifield, "The Principles of Alarm Management"

6. http://www.nptelvideos.in/2012/11/industrial-automation-and-control.html

e

© oo

Course Designer

M.Varatharajan varatharajan@tce.edu
V.Prakash vpeee@tce.edu
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Category L T P Credit

14EE780 AUTOMATION LAB PC 00 2 1

Preamble
Automation is one of the basic requirement of modern day industries. Industries and

Academia are focussing on totally integrated automation systems. This course will introduce
the students with basics of integrated automation systems.

Prerequisite
e 14EE590 Control and Instrumentation Lab

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

SIN Outcomes Bloom’ | Expected Expected
0' s Level | Proficiency | Attainment
Level
CO1 | Develop plant model in IT tools Apply

Develop ladder logic program and | Apply
CO2 | sequential functional charts for a given
sequential process

0, 0
co3 Develop a human machine interface | Apply 80% 80%
for a given automation system
co4 Use Profibus and Profinet to acquire | Apply

data from remote 1/O

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

CO1|S M M M

Co2 | S M M M

CO3 |S M M M

nnnun

CO4 | S M M M

S-Stro