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Syllabus for B.Tech(Electrical Engineering) Up to Fourth Year

Revised Syllabus of B.Tech EE (for the student e admitted in Academic Session 2010-2011)

Digital Integrated Electronics, H. Taub & D. Shilling, Mc Graw Hill Company.
Digital Electronics, James W. Bignell & Robert Donovan, Thomson Delman Learning.
4. Fundamental of logic Design, Charles H. Roth, Thomson Delman Learning.

[P

ELECTRIC CIRCUIT THEORY

EE-301
Credit: 4 Contact: 3L+1T
Module Content Hour
1 Introduction: Continuous & Discrete, Fixed & Time varying, Linear and 32

Nonlinear, Lumped and Distributed, Passive and Active networks and systems.
Independent & Dependent sources, Step, Ramp, Impulse, Sinusoidal, Square, Saw
tooth signals.

2 Coupled circuits: Magnetic coupling, Polarity of coils, Polarity of induced 3
voltage, Concept of Self and Mutual inductance, Coefficient of coupling,
Modeling of coupled circuits, Solution of problems.

3 Laplace transforms: Impulse, Step & Sinusoidal response of RL, RC, and RLC 8
circuits. Transient analysis of different electrical circuits with and without initial
conditions. Concept of Convolution theorem and its application. Solution of
Problems with DC & AC sources.

4 Fourier method of waveform analysis: Fourier series and Fourier Transform (in 8
continuous domain only). Application in circuit analysis, Solution of Problems
5 Network equations: Formulation of network equations, Source transformation, 6

Loop variable analysis, Node variable analysis.

Network theorem: Superposition, Thevenin’s, Norton’s & Maximum power
transfer theorem. Millman’s theorem and its application in three phase unbalanced
circuit analysis. Solution of Problems with DC & AC sources.

6 Graph theory and Networks equations: Concept of Tree, Branch, Tree link, 4
Incidence matrix, Tie-set matrix and loop currents, Cut set matrix and node pair
potentials. Duality, Solution of Problems

7 Two port networks analysis: Open circuit Impedance & Short circuit B
Admittance parameter, Transmission parameters, Hybrid parameters and their
inter relations. Driving point impedance & Admittance. Solution of Problems

8 Filter Circuits: Analysis and synthesis of Low pass, High pass, Band pass, Band 4
reject, All pass filters (first and second order only) using operational amplifier.
Solution of Problems

Text Books:
1. Networks and Systems, D. Roy Chowdhury, New Age Intemational Publishers
2. Network Analysis and Synthesis, C.L. Wadhwa, New Age Intemational Publishers
3. Circuit and Networks: Analysis and synthesis, A. Sudhakar & S.S. Palli
4" edition. Tata Mc Graw Hill Education Pvt. Ltd.
4. Circuit theory, Dr. Abhijit Chakrabarty, Dhanpat Rai & Co Pvi. Ltd.
Reference Books:
1. Network Analysis, M.E. Valkenburg, Pearson Education .
2. Fundamental of Electric circuit theory, D. Chattopadhay & P.C. Rakshit,
S. Chand.
3. Engineering Circuit Analysis, W.H. Hyat, ].E. Kemmerly & S.M. Durbin, The Mc Graw Hill
Company.
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Electric Circuit, M. Nahvi & J.A. Edminister, Schum’s outline series, The Mc Graw Hill
Company.
Electric Circuit Analysis, S. Sivanagaraju, G. Kishor, C.Srinivasa Rao, Cengage Learning
Fundamental of Electric Circuits, Charles K. Alexander, Mathew. N.O. Sadiu, Tata Mc Graw Hill
Educaton.
Engineering Circuit Analysis, W.H. Hayt, J.E. Kemmerly, S.M. Durbin, The Mc Graw Hill
Companies
Introduction to Electric Circuits, Richard C. Dorf, James A. Svoboda, Wiley India Edition.
Electric Circuits, Syed A. Nasar, Schaum’s solved problem series, Tata Mc Graw Hill Publishing
Company Limited.

FIELD THEORY

EE-302

Credit: 4 Contact: 3L+1T

Module

Content Hour

Introduction: Co-ordinate systems and transformation, Cartesian coordinates, 3
Circular cylindrical coordinates, Spherical coordinates & their transformation.
Differential length, area and volume in different coordinate systems. Solution of
problems

Introduction to Vector caleulus: DEL operator, Gradient of a scalar, Divergence 3
of a vector & Divergence theorem, Curl of a vector & Strokes theorem, Laplacian
of a scalar, Classification of vector fields, Helmholtz’s theorem. Solution of
problems

Electrostatic field: Coulomb’s law, field intensity, Gauss’s law, Electric potential 8
and Potential gradient, Relation between E and V, an Electric dipole and flux
lines. Energy density in electrostatic field.

Boundary conditions: Dielectric-dielectric, Conductor —dielectric, Conductor-free
space.

Poisson’s and Laplace’s equation, General procedure for solving Poisson’s and
Laplace’s equation. Solution of problems

Magneto static fields: Biot- savart law, Ampere’s circuit law, Magnetic flux 8
density, Magnetic static and Vector potential, Forces due to magnetic field,
Magnetic torque and moments, Magnetisation in material, Magnetic boundary
condition, Inductor and Inductances, Magnetic energy, Force on magnetic

material. Solution of problems

Electromagnetic fields: Faraday’s law, Transformer and motional emf, -
Displacement current, Maxwell’s equations, Time varying Potential, Time
harmonic fields. Solution of problems

Electromagnetic wave propagation: Wave equation, Wave propagation in lossy 6
dielectric, Plane waves in loss less dielectric, Plane wave in free space, Plane
wave in good conductor, Skin effect, Skin depth, Power & Poynting vector,
Reflection of a plane wave at normal incidence, reflection of a plane wave at
oblique incidence, Polarisation. Solution of problems

Transmission line: Concept of lump & distributed parameters, Line parameters, -
Transmission line equation & solutions, Physical significance of solutions,
Propagation constants, Characteristic impedance, Wavelength, Velocity of
propagation. Solution of problems

Text Books:

1.

Elements of Electromagnetic, Mathew N.O. Sadiku, 4® edition, Oxford university press.

Page 40 of 97 ( gg />

Principal

OF
81, Nilgun) Road, Ag

TECHNOLOGY

arpars, Kol-109



Syllabus for B.Tech(Electrical Engineering) Up to Fourth Year

Revised Syllabus of B.Tech EE (for the students who e admitted in Academic Session 2010-2011)

2. Engineering Electromagnetic, W.H. Hyat & J.A. Buck, 7th Edition, TMH
3. Theory and problems of Electromagnetic, Edminister, 2* Edition, TMH
4. Electromagnetic field theory fundamentals, Guru & Hizroglu, 2 edition, Cambridge University
Press.
Reference Books:
1. Electromagnetic with application, Krause, 5 Edition, TMH.
2. Elements of Engineering Electromagnetic, N.N. Rao, 6™ Edition, Pearson Education.

Practical

Analog & Digital Electronic Circuit

EC (EE)-391

Credit: 2 Contact: 3
1. Study of Ripple and Regulation characteristics of full wave rectifier with and without capacitor
filter.
Study of Zener diode as voltage regulator.
Construction of two stage R-C coupled amplifier & study of its gain and Bandwith.
Study of class A, C & Push pull amplifier.
Realisation V-I & I-V converter using Operational Amplifier.
Study of timer circuit using NE 555 and configuration of Monostable and Astable Multivibrator.
Study of DAC & ADC
Realisation of basic gates using Universal logic gates.
Realisation of RS-JK & D filpflop using logic gates.
0. Design of Combinational circuit for BCD to decimal conversion to drive 7-segment display using
Multiplexer.

11. Realisation of Synchronous Up/Down counter.
12. Construction of simple Decoder & Multiplexer circuits using logic gates.
13. Construction of adder circuit using Shift register & Full adder.

B A0 0 2O sy D

NUMERICAL METHODS
Code : M(CS) 391
Credits :1

1. Assignments on Newton forward /backward, Lagrange’s interpolation.

2. Assignments on numerical integration using Trapezoidal rule, Simpson’s 1/3 rule, Weddle’s rule.

3. Assignments on numerical solution of a system of linear equations using Gauss climination and Gauss-Seidel
iterations.

4. Assignments on numerical solution of Algebraic Equation by Regular-falsi and Newton Raphson methods.

5. Assignments on ordinary differential equation: Euler’s and Runga-Kutta methods.

6. Introduction to Software Packages: Matlab / Scilab / Labview / Mathematica.

ELECTRIC CIRCUIT THEORY LABORATORY
EE-391
Credit: 2 Contact: 3

1. Transient response of R-L and R-C network: simulation with PSPICE /Hardwarc
2. Transient response of R-L-C series and parallel circuit: Simulation with PSPICE/ Hardware

Page 41 of 97 @
-

Principal ek
eort & STITUTE OF TECHNOLT:

igunj Road, Agarpara.
g



Syllabus for B.Tech(Electrical Engineering) Up to Fourth Year
Revised Syllabus of B.Tech EE (for the students who were admitted in Academic Session 2010-2011)

3. Determination of Impedance (Z) and Admittance (Y) parameter of two port network: Simulation /
Hardware.

Frequency response of LP and HP filters: Simulation / Hardware.

Frequency response of BP and BR filters: Simulation /Hardware.

Generation of Periodic, Exponential, Sinusoidal, Damped Sinusoidal, Step, Impulse, Ramp signal
using MATLAB in both discrete and analog form.

7. Determination of Laplace transform and Inverse Laplace transform using MATLAB.

8. Amplitude and Phase spectrum analysis of different signals using MATLAB.

9. Verification of Network theorem using SPICE

R

PAPER NAME : TECHNICAL REPORT WRITING & LANGUAGE LABORATORY PRACTICE
PAPER CODE: HU 381

CONTACT: 1L+2P

CREDIT : 2

Guidelines for Course Execution:

Objectives of this Course: This course has been designed:
1. To inculcate a sense of confidence in the students.
2. To help them become good communicators both socially and professionally.
3. To assist them to enhance their power of Technical Communication.

Detailed Course Outlines:
A. Technical Report Writing : 2L+6P

1. Report Types (Organizational / Commercial / Business / Project )
2. Report Format & Organization of Writing Materials
3. Report Writing (Practice Sessions & Workshops)

B. Language Laboratory Practice

L Introductory Lecture to help the students get a clear idea of Technical Communication & the need

of Language Laboratory
Practice Sessions 2L

2. Conversation Practice Sessions: (To be done as real life interactions)
2L+4P

a) Training the students by using Language Lab Device/Recommended Texts/cassettes /cd’s to get
their Listening Skill & Speaking Skill honed
b) Introducing Role Play & honing over all Communicative Competence
3. Group Discussion Sessions: 2L+6P
a) Teaching Strategies of Group Discussion
b) Introducing Different Models & Topics of Group Discussion
¢) Exploring Live /Recorded GD Sessions for mending students” attitude/approach & for taking
remedial measure
Interview Sessions; 2L+6P
a) Training students to face Job Interviews confidently and successfully
b) Arranging Mock Interviews and Practice Sessions for integrating Listening Skill with
Speaking Skill in a formal situation for effective communication

4. Presentation: 2L+6P

a) Teaching Presentation as a skill

b) Strategies and Standard Practices of Individual /Group Presentation

¢) Media & Means of Presentation: OHP/POWER POINT/ Other Audio-Visual Aids
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Values Crisis in contemporary society

Nature of values: Value Spectrum of a good life

Psychological values: Integrated personality; mental health

Societal values: The modern search for a good society, justice, democracy, secularism, rule of law, values

in Indian Constitution.

Aesthetic values: Perception and enjoyment of beauty, simplicity, clarity

Moral and ethical values: Nature of moral judgements; canons of ethics; ethics of virtue; ethics of duty;

ethics of responsibility.

Books:

1. Stephen H Unger, Controlling Technology: Ethics and the Responsible Engineers, John Wiley & Sons,
New York 1994 (2™ Ed)

2. Deborah Johnson, Ethical Issues in Engineering, Prentice Hall, Englewood CIliffs, New Jersey 1991.

3. A N Tripathi, Human values in the Engineering Profession, Monograph published by IIM, Calcutta
1996.

PH (EE)-401  4: Physics
Contacts :3L+1T
Credits 4

[ Topic | No of periods |

Module-I

Quantum mechanics:

. Generalized co-ordinates, Lagrange’s equation of motion and Lagrangian, generalized
force potential, moment and energy. Hamilton’s Equation of motion and Hamiltonian. | 6
Properties of Hamilton and Hamilton's equation of motion.

. Concept of probability and probability density, operator, Commutator, Formulation of
quantum mechanics and Basic postulates, Operator correspondence, Time dependent
Schrodinger’s equation, formulation of time independent Schrodinger’s equation by
method of separation of variables, Physical interpretation of wave function [ 10
¥(normalization and probability interpretation), Expectation values, Application of
Schrodinger equation-Particle in an infinite square well potential (1-D and 3-D potential
well), Discussion on degenerate levels.

Module-11

Statistical mechanics:

. Concept of energy levels and energy states. Microstates, Macrostates and thermodynamic
probability, equilibrium macrostate. MB, FD, BE statistics (no deduction necessary),
fermions, bosons (definitions in terms of spin, examples), physical significance and | 4
application, classical limits of quantum statistics. Fermi distribution at zero and non —zero
temperature.

Module-III

Dielectric Properties:

. Dielectric Material: Concept of Polarization, the relation between D, E and P,
Polarizability, Electronic, lonic, Orientation & Space charge polarization, behavior of | 3
Diclectric under alternating field, Dielectric losses.

The Magnetic properties:

. Magnetization M, relation between B, H & M. Bohr megneton, Diamagnetism-Larmor | 4
frequency & susceptibility, Curie law, Weiss molecular field theory & Curie-Weiss law,
Hysteresis loss, Antiferromagnetism, Ferromagnetism & Ferrites (analitative).

Module-1V
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5. Competitive Examination: 2L+2P

a) Making the students aware of Provincial /National/International Competitive Examinations
b) Strategies/Tactics for success in Competitive Examinations

¢) SWOT Analysis and its Application in fixing Target

Books — Recommended:
Nira Konar: English Language Laboratory: A Comprehensive Manual
PHT Learning, 2011
D. Sudharani: Advanced Manual for Communication Laboratories &
Technical Report Writing
Pearson Education (W.B. edition), 2011
References:
Adrian Duff et. al. (ed.): Cambridge Skills for Fluency
A) Speaking (Levels 1-4 Audio Cassettes/Handbooks)
B) Listening (Levels 1-4 Audio Cassettes/Handbooks)
Cambridge University Press 1998
Mark Hancock:  English Pronunciation in Use
4 Audio Cassettes/CD’S  OUP 2004

Semester
Theory

VALUES & ETHICS IN PROFESSION
HU-401

Contracts: 3L
Credits- 3

Science, Technology and Engincering as knowledge and as Social and Professional Activities
Effects of Technological Growth:

Rapid Technological growth and depletion of resources, Reports of the Club of Rome. Limits of growth:
sustainable development

Energy Crisis: Renewable Energy Resources

Environmental degradation and pollution. Eco-friendly Technologies. Environmental Regulations,
Environmental Ethics

Appropriate Technology Movement of Schumacher; later developments

Technology and developing notions. Problems of Technology transfer, Technology assessment impact
analysis.

Human Operator in Engineering projects and industrics. Problems of man, machine, interaction, Impact of
assembly line and automation. Human centered Technology.

Ethics of Profession:

Engineering profession: Ethical issues in Engineering practice, Conflicts between business demands and
professional ideals. Social and ethical responsibilities of Technologists. Codes of professional ethics.

Whistle blowing and beyond, Case studies.
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Crystal structure
. Crystal structure- Bravais lattice, Miller indices 1
. Crystal diffraction (qualitative), Bragy's law and reciprocal lattice,Brillouin zone.
(Qualitative description) 2
. Free electron theory of metal — calculation of Fermi energy, density of states. 2
. Band theory of solids- Bloch theorem, Kronig Penny model. 3
. Electronic conduction in solids-Drude’s theory, Boltzmann equation, Wiedemann Frantz 3
law.
. Semiconductor-Band structure, concept of electron and holes, Fermi level, density of 3
states.
Text Books:
1. Perspectives of Modern Physics: A. Baiser

2. Modern Physics and Quantum Mechanics  E.E. Anderson
2.Refresher course in B.Sc. Physics (Vol. III): C.L. Arora

3. Fundamentlas of Physics (Vol. III): Haliday, Resnick & Krane
4.Enginccring Physics: R.K. Kar
5.Classical Mechanics: a) AK. Roychaudhuri

b) R.G. Takwal & P.S. Puranic

6. Quantum Mechanics: a) Eisberg & Resnic
b) A.K. Ghatak & S. Lokanathan
c) S.N. Ghoshal

7. Statistical Mechanics and Thermal Physics: a) Sears and Salinger
b) Avijit Lahiri
¢) Evelyn Guha

8. Solid Sate Physics: a) A.J. Dekker
b) C. Kittel
¢) Aschroft & Mermin
d) S.0. Pillai
ME(EE)411: Thermal Power Engineering
Contacts 3L
Credits 3

Water Tube & Fire Tube boilers, Circulating Principles, Forced Circulation, Critical pressure, Superheaters,
Reheaters, attemperators, induced draught, forced draught and secondary air Fans, Boiler performance
analysis and heat balance. Combustion Systems, Environmental Protection — ESP, Cyclone Separator, Dust
Collector etc.

Rotary Thermodynamic devices — Steam turbines & their classifications — Impulse & Reaction type
Turbines, Thermodynamics of compressible fluid-flow, equation and continuity — Isentropic flow through
nozzles, velocity diagram, Blade efficiency, optimum velocity ratio, multi-staging, velocity & pressure
compounding, losses in turbines, erosion of turbine blades, turbine governing, performance analysis of
turbine, Condensing system.

IC Engines — classification. Analysis of a standard cycle, fuel characteristic of SI & CI Engine,
Combustion, Engine performance. Automotive Engine exhaust emission and their control.

Gas wrbine Analysis — Regeneration - Reheating, Isentropic efficiency. Combustion efficiency.
Text:

1. P.K.Nag- Engincering Thermodynamics — TMH ,2/e

2. P K Nag- Power Plant Engg. - TMH Pub
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3. P.S. Ballaney- Thermal Engineering — Khanna Pub
4. Domkundwar & Arora- Power Plant Engineering —Dhanpat Rai & Co.

Reference:

1. Cengel --- Thermodynamics , 3/e ,TMH

2. Et-Wakil—Power Plant Engineering , MH

3. M W Zemansky & R.H.Dittman -Heat and Thermodynamics — McGraw Hill ,7/e

CH401: Basic Environmental Engineering & Elementary Biology

Contacts : 3L
Credits - 3
General

Basic ideas of environment, basic concepts, man, society & environment, their interrelationship.
IL

Mathematics of population growth and associated problems, Importance of population study in
environmental engineering, definition of resource, types of resource, renewable, non-renewable, potentially
renewable, effect of excessive use vis-a-vis population growth, Sustainable Development.

2L
Materials balance: Steady state conservation system, steady state system with non conservative pollutants,
step function. 1L
Environmental degradation: Natural environmental Hazards like Flood, earthquake, Landslide-causes,
effects and control/management; Anthropogenic degradation like Acid rain-cause, effects and control.
Nature and scope of Environmental Science and Engineering.

21
Ecology
Elements of ecology: System, open system, closed system, definition of ecology, species, population,

community, definition of ecosystem- components types and function. 1L

Structure and function of the following ecosystem: Forest ecosystem, Grassland ecosystem, Desert
ecosystem, Aquatic ecosystems, Mangrove ecosystem (special reference to Sundar ban); Food chain
[definition and one example of each food chain], Food web. 2L

Biogeochemical Cycle- definition, significance, flow chart of different cycles with only elementary

reaction [Oxygen, carbon, Nitrogen, Phosphate, Sulphur]. 1L
Biodiversity- types, importance, Endemic species, Biodiversity Hot-spot, Threats to biodiversity,

Conservation of biodiversity. 2L
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Air pollution and control

Atmospheric Composition: Troposphere, Stratosphere, Mesosphere, Thermosphere, Tropopause and
Mesopause. 1L

Energy balance: Conductive and Convective heat transfer, radiation heat transfer, simple global
temperature model [Earth as a black body, earth as albedo], Problems. 1L

Green house effects: Definition, impact of greenhouse gases on the global climate and consequently on sea
water level, agriculturc and marine food.Global warming and its consequence, Control of Global warming.

Earth’s heat budget. 1L

Lapse rate: Ambient lapse rate Adiabatic lapse rate, atmospheric stability, temperature inversion (radiation

inversion). 2L

Atmospheric dispersion: Maximum mixing depth, ventilation coefficient, effective stack height,

smokestack plumes and Gaussian plume model. 2L

Definition of pollutants and contaminants, Primary and secondary pollutants: emission standard, criteria

pollutant.

Sources and effect of different air pollutants- Suspended particulate matter, oxides of carbon, oxides of

nitrogen, oxides of sulphur, particulate, PAN. 2L

Smog, Photochemical smog and London smog.

Depletion Ozone layer: CFC, destruction of ozone layer by CFC, impact of other green house gases, effect

of ozone modification. 1L

Standards and control measures: Industrial, commercial and residential air quality standard, control

mcasure (ESP. cyclone separator, bag house, catalytic converter, scrubber (ventury), Statement with brief

reference). ik Iy

Water Pollution and Control

Hydrosphere, Hydrological cycle and Natural water.

Pollutants of water, their origin and effects: Oxygen demanding wastces, pathogens, nutrients, Salts, thermal

application, heavy metals, pesticides, volatile organic compounds. 2L

River/Lake/ground water pollution: River: DO, 5 day BOD test, Seeded BOD test, BOD reaction rate

constants, Effect of oxygen demanding wastes on river[dcoxygenation, reaeration], COD, Oil, Greases, pH.
2L

Lake: Eutrophication [Definition, source and effect]. IL

Ground water: Aquifers, hydraulic gradient, ground water flow (Definition only) 1L

Standard and control: Waste water standard [BOD, COD, Oil, Greasc],
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Water Treatment system [coagulation and flocculation, sedimentation and filtration, disinfection, hardness
and alkalinity, softening]

Waste water treatment system, primary and secondary treatments [Trickling filters, rotating biological
contractor, Activated sludge, sludge treatment, oxidation ponds] tertiary treatment definition.

2L
Water pollution due to the toxic elements and their biochemical effects: Lead, Mercury, Cadmium, and
Arsenic 1L
Land Pollution
Lithosphere; Internal structure of earth, rock and soil 1L

Solid Waste: Municipal, industrial, commercial, agricultural, domestic, pathological and hazardous solid
wastes; Recovery and disposal method- Open dumping, Land filling, incineration, composting, recycling.

Solid waste management and control (hazardous and biomedical waste). 2L

Noise Pollution

Definition of noise, effect of noise pollution, noise classification [Transport noise, occupational noise,
neighbourhood noise] IL

Definition of noise frequency, noise pressure, noise intensity, noise threshold limit value, equivalent noise

level, L, (18hrIndex), Ld,.

Noise pollution control. IL

Environmental Management:
Environmental impact assessment, Environmental Audit, Environmental laws and protection act of India,
Different international environmental treaty/ agreement/ protocol. 2L

References/Books
1. Masters, G. M., “Introduction to Environmental Engineering and Science”, Prentice-Hall of India

Pvt. Ltd., 1991.
2. De, A. K., “Environmental Chemistry”, New Age International.

ELECTRIC MACHINE-I

EE-401 Credit: 4 3L+IT
| Topic [ No of periods |
Module-1
. Electromechanical Energy Conversion Principle, Singly Excited Magnetic 2
System and Doubly Excited Magnetic system. Physical concept of torque
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production; Electromagnetic torque and Reluctance torque.

. Concept of General terms pertaining to Rotating Machines: Electrical & | 2
Mechanical degree, Pole pitch, Coil, Generated EMF in full pitched coil,
Generated EMF in a short pitched coil, EMF polygon,

» Distribution factor, Pitch factor. MMF produced by Distributed Windings, MMF
of a coil, MMF of single phase distributed Winding, MMF waveform of 2
Commutator machines.

Module-I1

DC Machines:

. EMF generated in the armature. Methods of Excitation, Armature reaction & its | 3

effect in the performance, Methods of decreasing the effects of Armature
reaction, Effect of Brush shift.

. Commutation process, Resistance commutation, Delayed commutation, Voltage | 2
commutation, Improvement of Commutation.

. Operating Characteristics of DC Generators: Separately Excited generators,
Shunt Generators, Series Generators and Compound Generators. 2

. Torque equation of D.C motor, Operating Characteristics of Shunt, Series &
Compound motors. 2

. Losses and efficiency of DC machines, Hopkinson’s and Swinburne’s test. 2

. D.C Machine application: Generator application, Motor application 1

Module-1T1

3-Phase Induction machine:

. Induction motor as a Transformer, Flux and MMF phasors in Induction motors, 1

. Equivalent circuit, Performance equations, Induction motor phasor diagram 2

. Toque-slip characteristic, Power slip characteristic, Determination of equivalent
circuit parameters.

a Methods of starting of squirrel Cage and Wound rotor Motors. 1

. Speed control of Induction motor

. Polarity Test, Application of Polyphase Induction motor. ?

Module-IV

3-Phase Transformer:

. Determination of polarity and connections (star/star, star/delta, delta/star, | 3
star/zigzag, delta/zigzag, open delta), Phasor groups.

. Effect of unbalanced loading, Production of Harmonics in Transformer and its | 1
suppression,

. 3 phase to 2 phase transformation, Scott connection, 3 phase to 6 phase
connections, Double star and Double delta, 3
3 winding transformer: Parameter estimation, application, 2

. Parallel operation of Transformers, Introduction to Tap changing transformer and 2
its function.

. Special Transformers: Potential transformer, Current transformer, Pulse
transformer, Audio frequency transformer, Grounding transformer, Pulse :
transformer.

Numerical Problems to be solved in the tutorial classes.

Text Books:

1 Electrical Machinery, P.S. Bhimra, 6th Edition, Khanna Publishers.
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Electric machines, D.P. Kothari & 1.J Nagrath, 3" Edition, Tata Mc Graw-Hill Publishing
Company Limited.
Electrical Machines, P.K. Mukherjee & S. Chakrabarty, Dhanpat Rai Publication.

Reference Books:

EE-402

1. Electric Machinery & Transformers, Bhag S. Guru and H.R. Hiziroglu, 3™ Edition,
Oxford University press.

2. Electrical Machines, R K. Srivastava, Cengage Leamning

3. Theory of Alternating Current Machinery, Alexander S Langsdorf, Tata Mc Graw Hill
Edition.

4. The performance and Design of Altenating Current Machines, M.G.Say, CBS
Publishers & Distributors.

5.  Electric Machinery & transformer, Irving L Koskow, 2™ Edition, Prentice Hall
India

ELECTRICAL & ELECTRONIC MEASUREMENT
Credit: 3 3L

| Topic

[ No of periods |

Module-I

Measurements:

Analog meters:

Method of measurement, Measurement system, Classification of instruments, | 3
Definition of accuracy, Precision, Resolution, Speed of response, Error in
measurement, Classification of errors, loading effect due to shunt and series
connected instruments.

General features, Construction, Principle of operation and torque equation of
Moving coil, Moving iron, Electrodynamometer, Induction instruments 3
Principle of operation of the Electrostatic, Thermoelectric, Rectifier type | 3
instruments, Extension of instrument ranges and multipliers.

Module-I1

.

Instrument transformer:

Measurement of Power:

Disadvantage of shunt and multipliers, Advantage of Instrument transformers,
Principle of operation of Current & Potential transformer, errors. 4

Principle of operation of Electrodynamic & Induction type wattmeter. Wattmeter | 3
EITOrS.

Mecasurcment of resistance: R 4

Measurement of medium, low and high resistances, Megger.

Module-ITT
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Measurement of Energy:
e Construction, theory and application of AC energy meter, testing of energy | 3

meters.
Potentiometer:
. Principle of operation and application of Crompton’s DC potentiometer, Polar | 4

and Co-ordinate type AC potentiometer. Application.

AC Bridges: 4
. Measurement of Inductance, Capacitance and frequency by AC bridges.

Module-1V

Cathode ray oscilloscope (CRO):

. Measurement of voltage, current, frequency & phase by oscilloscope. Frequency | 3

limitation of CRO. Sampling and storage oscilloscope, Double beam CRO.

Electronic Instruments:

. Advantages of digital meter over analog meters, Digital voltmeter, Resolution
and sensitivity of digital meters, Digital multimeter, Digital frequency meter, 4
Signal generator.

Sensors & Transducers:

. Introduction to sensors & Transducers, Strain gauge, LVDT, Temperature
transducers, Flow measurement using magnetic flow measurement. 3

Numerical Problems to be solved in the tutorial classes.

Text Books:
1. A course in Electrical & Electronic Mcasurements & Instrumentation, A.K. Sawhney, Dhanpat
Rai & sons.
2. Electrical Measurement & Measuring Instruments, E.W. Golding & F.C. Wides, Wheeler
Publishing.

3. Electronic Instruments, H.S. Kalsi, Tata Mc-Graw hill, 2" Edition.
Reference Books:
1.  Sensors & Transducers, D. Patranabis, PHI, 2™ edition.
2. Digital Instrumentation, A.J. Bouwens, Tata Mc-Graw hill.
3. Modem Electronic instrumentation & Measuring instruments, A.D. Heltric & W.C. Copper,
Wheeler Publication.
4. Instrument transducers, H.K.P. Neubert, Oxford University press.

Practical
Physics Lab-2
Code:PH(EE)491 PH-491

Contacts: (3P)
Credit: (2)
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Determination of dielectric constant of a given dielectric material.

Determination of thermo clectric power at a certain temperature of a given thermocouple.
Determination of specific charge (e/m) of electron by J.J. Thompsen’s method.
Determination of Planck constant using photocell.

Determination of Lande’g factor using Electron spin resonance spectrometer.
Determination of Stefen’s radiation constant.

Verification of Bohr’s atomic orbital theory through Frank-Hertz experiment.
Determination of Rydberg constant by studying Hydrogen —Helium spectrum.
Determination of Hall coefficient of semiconductor.

Determination of Band gap of semiconductor.

To study current voltage characteristics, load response, areal characteristic and spectral response of a
photoveltaic solar cell.

ME(EE)481: Thermal Power Engineering Lab

Contacts 3L
Credits 3
1. Study of Cut Models — Boilers IC Engines

10.

<+ Lanchashire Boiler
< Bahcock & Willcox Boiler
%+ Cochran Boiler
% Vertical Tubular Boiler
% Locomotive Boiler
%+ 48 Diesel Engine
#+ 48 Petrol Engine
«+ 28 Petrol Engine
Load Test on 4 Stroke Petrol Engine & Diesel Engine by Electrical Load Box.

Load Test on 4 Stroke Diesel Engine by Rope Brake Dynamometer.

Heat Balance on 4 Stroke Diesel Engine by Rope Brake Dynamometer & by Electrical Load Box.

Valve Timing Diagram on 4S Diesel Engine Model & 4S Petrol Engine Model.
To find the Calorific Value of Diesel Fuel & Coal by Bomb Calorimeter.
To find the Flash Point & Fire Point of Petrol & Diesel Fuel.

To find the Cloud Point & Pour Point of Petrol & Diesel Fuel.

To find Carbon Particle Percentage in Diesel Engine Exhaust Smoke by Smokemeter and trace the

BHP Vs. % Carbon Curve.

Measurement of the Quality of Steam — Enthalpy & Dryness fraction.
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11. To find out the Boiler performance — Boiler efficiency & Steam evaporation rate.

12. To visit a Thermal Power Station & study of the followings :

a) Boiler b) Steam pipe c) Furnace
d) Economizer ¢) Preheater ) Steam turbines
g) Alternator h) Water treatment plant i) E. S. P.

ELECTRIC MACHINE LABORATORY-I
EE-491 Creidit: 2 3P

Study of the characteristics of a separately excited DC generator.

Study of the characteristics of a DC motor

Study of methods of speed control of DC motor

Study of the characteristics of a compound DC generator (short shunt).

Measurement of speed of DC series motor as a function of load torque.

Study of equivalent circuit of a single phase transformer.

Polarity test on a single phase transformer & study of different connections of three phase

transformer.

Study of equivalent circuit of three phase Induction motor by no load and blocked rotor

test.

9. Study of performance of wound rotor Induction motor under load.

10. Study of performance of three phase squirrel- cage Induction motor ~determination of
iron-loss, friction & windage loss.

Reference Books:

1. Laboratory experiments on Electrical machines, C.K. Chanda, A. Chakrabarty, Dhanpat

Rai & Co.

o Bk el s

e

ELECTRIC AND ELECTRONIC MEASUREMENT LABORATORY

EE-492 Credit: 2 3P

List of Experiments:

1. Instrument workshop- Observe the construction of PMMC, Dynamometer, Electrothermal and
Rectifier type of instruments, Oscilloscope and Digital multimeter.

Calibrate moving iron and electrodynamometer type ammeter/voltmeter by potentiometer.

Calibrate dynamometer type wattmeter by potentiometer.

Calibrate AC energy meter.

Measurement of resistance using Kelvin double bridge.

Measurement of power using Instrument transformer.

Measurement of power in Polyphase circuits.

Measurement of frequency by Wien Bridge.

Measurement of Inductance by Anderson bridge

Measurement of capacitance by De Sauty Bridge.

Measurement of capacitance by Schering Bridge.

gt e A

]
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SEMESTER-V
Theory

Economics for Engineers
HU-501

Contracts: 3L

Credits- 3

1. Economic Decisions Making — Overview, Problems, Role, Decision making process.

2, Engineering Costs & Estimation — Fixed, Variable, Marginal & Average Costs, Sunk Costs, Opportunity Costs, Recurring And
Nonrecurring Costs, Incremental Costs, Cash Costs vs Book Costs, Life-Cycle Costs; Types Of Estimate, Estimating Models - Per-
Unit Model, Segmenting Model, Cost Indexes, Power-Sizing Model, Improvement & Learning Curve, Benefits.

3. Cash Flow, Interest and Equivalence: Cash Flow — Diagrams, Categories & Computation, Time Value Of Money, Debt repayment,
Nominal & Effective Interest.

4. Present Worth Analysis : End-Of-Year Convention, Viewpoint Of Economic Analysis Studies, Borrowed Money Viewpoint, Effect
Of Inflation & Deflation, Taxes, Economic Criteria, Applying Present Worth Techniques, Multiple Alternatives,

5. Cash Flow & Ratc Of Return Analysis — Calculations, Treatment of Salvage Value, Annual Cash Flow Analysis, Analysis Periods;
Internal Rate Of Return, Calculating Rate Of Return, Incremental Analysis; Best Alternative Choosing An Analysis Method, Future
Worth Analysis, Benefit-Cost Ratio Analysis, Sensitivity And Breakeven Analysis. Economic Analysis In The Public Sector -
Quantifying And Valuing Benefits & drawbacks.

6: Uncertainty In Future Events - Estimates And Their Use In Economic Analysis, Range Of Estimates, Probability, Joint Probability

Distributions, Exp d Value, Eci ic Decision Trees, Risk, Risk vs Return, Simulation, Real Options.
7. Depreciation - Basic Aspects, Deterioration & Obsolescence, Depreciation And Expenses, Types Of Property, Depreciation
Calculation Fund Is, Depreciation And Capital Allowance Methods, Straight-Line Depreciation Declining Balance

Depreciation, Common Elements Of Tax Regulations For Depreciation And Capital Allowances.

8. Replacement Analysis - Replacement Analysis Decision Map, Minimum Cost Life Of A New Asset, Marginal Cost, Minimum
Cost Life Problems.

9. Inflation And Price Change — Definition, Effects, Causes, Price Change With Indexes, Types of Index, Composite vs Commodity
Indexes, Use of Price Indexes In Engincering Economic Analysis, Cash Flows that inflate at different Rates.

10. Accounting — Function, Balance Sheet, Income Statement, Financial Ratios Capital Transactions, Cost Accounting, Direct and
Indirect Costs, Indirect Cost Allocation.

Readings
1. James L.Riggs,David D. Bedworth, Sabah U. Randhawa : Economics for Engineers 4¢ , Tata McGraw-Hill
2. Donald Newnan, Ted Eschembach, Jerome Lavelle : Engineering Economics Analysis, OUP
3. John A. White, Kenneth E.Case,David B.Pratt : Principle of Engineering Economic Analysis, John Wiley
4. Sullivan and Wicks: Enginecring Economy, Pearson
5. R.Paneer Seelvan: Engineering Economics, PHI
6. Michael R Lindeburg : Engineering Economics Analysis, Professional Pub

ELECTRIC MACHINE-II
EE-501

Credit: 4 Contact: 3L+1T

Module Content Hour

Single Phase Induction Motor: Construction, Double revolving field theory, Cross field theory,
Starting methods, Speed-Torque characteristics, Phasor diagram, Condition of Maximum torque,
Determination of equivalent circuit parameters, Testing of Single phase motors, Applications. Single
1 phase AC series motor, Comp d and p d motors. 10

Synchronous machines: Construction, Types, Excitation systems. Generator & Motor modes,
Armature reaction, Theory for salient pole machine, Two reaction theory, Voltage regulation (EMF.
MMF, ZPF). Operating characteristics of Alternators and their rating. Power angle characteristics of
Synchronous machincs. 20
2 Parallel operation of Alternators, Synchronous machine connected to infinite bus, effect of change of
excitation and speed of prime mover. Starting of Synchronous motor, V-curve. Damper winding,
Hunting. Short circuit transients. Applications.

Special Electromechanical devices: Principle and construction of switched Reluctance motor,
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Permanent magnet machines, Brushless DC machines, Hsteresis motor, Stepper motor, Tacho
generators, Synchros & resolvers. AC servo motors, Principle, construction and operational
h istics of Induction generator & linear Induction motor. 10

Numerical problems to be solved in the tutorial classes.
Text Books:
1. Electrical Machinery, P.S. Bhimra, Khanna Publishers.
2. Electrical Machines, Nagrath & Kothary, TMH
3.  Electrical Machines, Theory & Applications, M.N. Bandyopadhyay, PHI
Reference Books:
. Electric Machinery & Transformer, Bhag S. Guru and H.R. Hiziroglu, 3" Edition, Oxford University press.
2 Electric Machinery & Transformes, Irving L. Kosow, PHI
3.  Electric Machinery, A.E.Fitzgerald, Charles Kingsley,Jr. & Stephen D. Umans, 6™ Edition, Tata McGraw Hill
Edition.
4.  Electrical Machines, R.K. Srivastava, Cengage Learning
5. Theory of Alternating Current Machinery, Alexander S Langsdorf, Tata Mc Graw Hill Edition
6.  The performance and Design of Alternating Current Machines, M.G.Say, CBS
publishers & distributors.
7. Problems in Electrical Engineering, Parker smith, 9 Edition, CBS publishers &
distributors.
8.  Electric Machines, Charles A. Gross, CRC press.

ELECTRIAL MACHINES-II LABORATORY
EE-591
Credit: 2 3p

1. Different methods of starting of a 3 phase Cage Induction Motor & their comparison [DOL, Auto transformer &

Star-Delta]

Speed control of 3 phase squirrel cage induction motor by different methods & their comparison [voltage

control & frequency control].

Speed control of 3 phase slip ring Induction motor by rotor resistance control.

Determination of regulation of Synchronous machine by

Potier reactance method.

Synchronous Impedance method.

Determination of equivalent circuit parameters of a single phase Induction motor.

Load test on single phase Induction motor to obtain the performance characteristics.

To determine the direct axis resistance [Xy] & quadrature reactance [Xg] of a 3 phase synchronous machine by

slip test.

Load test on wound rotor Induction motor to obtain the performance characteristics.

9. Tomake connection diagram to full pitch & fractional slot winding of 18 slot squirrel cage Induction motor for
6 poles & 4 pole operation.

10.  To study the performance of Induction generator.,

1. Parallel operation of 3 phase Synchronous generators,

12.  V-curve of Synchronous motor

NewEE AW

o

POWER SYSTEM-1
EE-502

Credit: 4 Contact: 3L+1T

Module Content Hour

Overhead transmission line: Choice of frequency, Choice of voltage, Types of conductors,
Inductance and Capacitance of a single phase and three phase symmetrical and unsymmetrical
1 configurations. Bundle conductors. Transposition. Concept of GMD and GMR. Influence of earth on
conductor capacitance. 12
Overhead line construction: Line supports, Towers, Poles, Sag, Tension and Clearance, Effect of
Wind and Ice on Sag. Dampers.

Insulators: Types, Voltage distribution across a suspension insulator string, String cfficiency, Arching
shield & rings, Methods of improving voltage distribution across Insulator strings, Electrical tests on
line Insulators. 10
Corona: Principle of Corona formation, Critical disruptive voltage, Visual critical corona discharge
potential, Corona loss, advantages & disadvantages pf Corona. Methods of reduction of Corona.
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