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Designed to serve as a textbook for a single semester undergraduate course on
electromechanical energy conversion devices or electric machines, ELECTRIC MACHINES
strikes a balance between theoretical coverage, easy explanations, and practical applications,
presenting real world applications of concepts without compromising on the rigor or the
continuity of the text. The book provides excellent readability, in a conversational style,
combined with invaluable industry insight. The accompanying website provides problems
solved in MATLAB, SPICE simulations, manufacturing data, as well as additional problems for
students and instructors. Important Notice: Media content referenced within the product
description or the product text may not be available in the ebook version.
This book aims to offer a thorough study and reference textbook on electrical machines and
drives. The basic idea is to start from the pure electromagnetic principles to derive the
equivalent circuits and steady-state equations of the most common electrical machines (in the
first parts). Although the book mainly concentrates on rotating field machines, the first two
chapters are devoted to transformers and DC commutator machines. The chapter on
transformers is included as an introduction to induction and synchronous machines, their
electromagnetics and equivalent circuits. Chapters three and four offer an in-depth study of
induction and synchronous machines, respectively. Starting from their electromagnetics,
steady-state equations and equivalent circuits are derived, from which their basic properties
can be deduced. The second part discusses the main power-electronic supplies for electrical
drives, for example rectifiers, choppers, cycloconverters and inverters. Much attention is paid
to PWM techniques for inverters and the resulting harmonic content in the output waveform. In
the third part, electrical drives are discussed, combining the traditional (rotating field and DC
commutator) electrical machines treated in the first part and the power electronics of part two.
Field orientation of induction and synchronous machines are discussed in detail, as well as
direct torque control. In addition, also switched reluctance machines and stepping motors are
discussed in the last chapters. Finally, part 4 is devoted to the dynamics of traditional electrical
machines. Also for the dynamics of induction and synchronous machine drives, the
electromagnetics are used as the starting point to derive the dynamic models. Throughout part
4, much attention is paid to the derivation of analytical models. But, of course, the basic
dynamic properties and probable causes of instability of induction and synchronous machine
drives are discussed in detail as well, with the derived models for stability in the small as
starting point. In addition to the study of the stability in the small, a chapter is devoted to largescale dynamics as well (e.g. sudden short-circuit of synchronous machines). The textbook is
used as the course text for the Bachelor’s and Master’s programme in electrical and
mechanical engineering at the Faculty of Engineering and Architecture of Ghent University.
Parts 1 and 2 are taught in the basic course ’Fundamentals of Electric Drives’ in the third
bachelor. Part 3 is used for the course ’Controlled Electrical Drives’ in the first master, while
Part 4 is used in the specialised master on electrical energy.
A thoroughly updated introduction to electric machines and adjustable speed drives All
machines have power requirements, and finding the right balance of economy and
performance can be a challenge to engineers. Principles of Electric Machines with Power
Electronic Applications provides a thorough grounding in the principles of electric machines
and the closely related area of power electronics and adjustable speed drives. Designed for
both students and professionals seeking a foundation in the fundamental structure of modernday electric power systems from a technical perspective, this lucid, succinct guide has been
completely revised and updated to cover: * The fundamental underpinnings of
electromechanical energy conversion devices * Transformers * Induction machines *
Synchronous machines * DC machines * Power electronic components, systems, and their
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applications to adjustable speed drives Enhanced by numerous solved problems, sample
examinations and test sets, and computer-based solutions assisted by MATLAB scripts, this
new edition of Principles of Electric Machines with Power Electronic Applications serves
equally well as a practical reference and a handy self-study guide to help engineers maintain
their professional edge in this essential field.
The definitive guide to control system design Modern Control System Theory and Design,
Second Edition offers themost comprehensive treatment of control systems available today.Its
unique text/software combination integrates classical andmodern control system theories,
while promoting an interactive,computer-based approach to design solutions. The sheer
volume ofpractical examples, as well as the hundreds of illustrations ofcontrol systems from all
engineering fields, make this volumeaccessible to students and indispensable for
professionalengineers. This fully updated Second Edition features a new chapter on
moderncontrol system design, including state-space design techniques,Ackermann's formula
for pole placement, estimation, robust control,and the H method for control system design.
Other notable additionsto this edition are: * Free MATLAB software containing problem
solutions, which can beretrieved from The Mathworks, Inc., anonymous FTP server
atftp://ftp.mathworks.com/pub/books/shinners * Programs and tutorials on the use of MATLAB
incorporated directlyinto the text * A complete set of working digital computer programs *
Reviews of commercial software packages for control systemanalysis * An extensive set of
new, worked-out, illustrative solutions addedin dedicated sections at the end of chapters *
Expanded end-of-chapter problems--one-third with answers tofacilitate self-study * An updated
solutions manual containing solutions to the remainingtwo-thirds of the problems Superbly
organized and easy-to-use, Modern Control System Theoryand Design, Second Edition is an
ideal textbook for introductorycourses in control systems and an excellent professional
reference.Its interdisciplinary approach makes it invaluable for practicingengineers in electrical,
mechanical, aeronautical, chemical, andnuclear engineering and related areas.
The book is designed to cover the study of electro-mechanical energy converters in all relevant
aspects, and also to acquaint oneself of a single treatment for all types of machines for
modelling and analysis. The book starts with the general concepts of energy conversion and
basic circuit elements, followed by a review of the mathematical tools. The discussion goes on
to introduce the concepts of energy storage in magnetic field, electrical circuits used in rotary
electro-mechanical devices and three-phase systems with their transformation. The book,
further, makes the reader familiar with the modern aspects of analysis of machines like
transient and dynamic operation of machines, asymmetrical and unbalanced operation of polyphase induction machines, and finally gives a brief exposure to space phasor concepts.
This volume includes contributions on: field theory and advanced computational
electromagnetics; electrical machines and transformers; optimization and interactive design;
electromagnetics in materials; coupled field and electromagnetic components in mechatronics;
induction heating systems; bioelectromagnetics; and electromagnetics in education.
Master the art of vibration monitoring of induction motors with this unique guide to on-line
condition assessment and fault diagnosis, building on the author's fifty years of investigative
expertise. It includes: *Robust techniques for diagnosing of a wide range of common faults,
including shaft misalignment and/or soft foot, rolling element bearing faults, sleeve bearing
faults, magnetic and vibrational issues, resonance in vertical motor drives, and vibration and
acoustic noise from inverters. *Detailed technical coverage of thirty real-world industrial case
studies, from initial vibration spectrum analysis through to fault diagnosis and final strip-down.
*An introduction to real-world vibration spectrum analysis for fault diagnosis, and practical
guidelines to reduce bearing failure through effective grease management. This definitive book
is essential reading for industrial end-users, engineers, and technicians working in motor
design, manufacturing, and condition monitoring. It will also be of interest to researchers and
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graduate students working on condition monitoring.
In this book, highly qualified scientists present their recent research motivated by the
importance of electric machines. It addresses advanced studies for high-speed electrical
machine design, mechanical design of rotors with surface-mounted permanent magnets,
design of motor drive for brushless DC motor, single-phase motors for household applications,
battery electric propulsion systems for competition racing applications, robust diagnosis by
observer using the bond graph approach, a DC motor simulator based on virtual
instrumentation, start-up of a PID fuzzy logic embedded control system for the speed of a DC
motor using LabVIEW, advanced control of the permanent magnet synchronous motor and
optimization of fuzzy logic controllers by particle swarm optimization to increase the lifetime in
power electronic stages.
In 1993, the first edition of The Electrical Engineering Handbook set a new standard for
breadth and depth of coverage in an engineering reference work. Now, this classic has been
substantially revised and updated to include the latest information on all the important topics in
electrical engineering today. Every electrical engineer should have an opportunity to expand
his expertise with this definitive guide. In a single volume, this handbook provides a complete
reference to answer the questions encountered by practicing engineers in industry,
government, or academia. This well-organized book is divided into 12 major sections that
encompass the entire field of electrical engineering, including circuits, signal processing,
electronics, electromagnetics, electrical effects and devices, and energy, and the emerging
trends in the fields of communications, digital devices, computer engineering, systems, and
biomedical engineering. A compendium of physical, chemical, material, and mathematical data
completes this comprehensive resource. Every major topic is thoroughly covered and every
important concept is defined, described, and illustrated. Conceptually challenging but carefully
explained articles are equally valuable to the practicing engineer, researchers, and students. A
distinguished advisory board and contributors including many of the leading authors,
professors, and researchers in the field today assist noted author and professor Richard Dorf
in offering complete coverage of this rapidly expanding field. No other single volume available
today offers this combination of broad coverage and depth of exploration of the topics. The
Electrical Engineering Handbook will be an invaluable resource for electrical engineers for
years to come.
Students entering today's engineering fields will find an increased emphasis on practical
analysis, design, and control. They must be able to translate their advanced programming
abilities and sound theoretical backgrounds into superior problem-solving skills.
Electromechanical Systems and Devices facilitates the creation of critical problem-solvin
Electrical drives lie at the heart of most industrial processes and make a major contribution to
the comfort and high quality products we all take for granted. They provide the controller power
needed at all levels, from megawatts in cement production to milliwatts in wrist watches. Other
examples are legion, from the domestic kitchen to public utilities. The modern electrical drive is
a complex item, comprising a controller, a static converter and an electrical motor. Some can
be programmed by the user. Some can communicate with other drives. Semiconductor
switches have improved, intelligent power modules have been introduced, all of which means
that control techniques can be used now that were unimaginable a decade ago. Nor has the
motor side stood still: high-energy permanent magnets, semiconductor switched reluctance
motors, silicon micromotor technology, and soft magnetic materials produced by powder
technology are all revolutionising the industry. But the electric drive is an enabling technology,
so the revolution is rippling throughout the whole of industry.
The first book in the field to incorporate fundamentals of energy systems and their applications
to smart grid, along with advanced topics in modeling and control This book provides an
overview of how multiple sources and loads are connected via power electronic devices.
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Issues of storage technologies are discussed, and a comparison summary is given to facilitate
the design and selection of storage types. The need for real-time measurement and controls
are pertinent in future grid, and this book dedicates several chapters to real-time
measurements such as PMU, smart meters, communication scheme, and protocol and
standards for processing and controls of energy options. Organized into nine sections, Energy
Processing for the Smart Grid gives an introduction to the energy processing concepts/topics
needed by students in electrical engineering or non-electrical engineering who need to work in
areas of future grid development. It covers such modern topics as renewable energy, storage
technologies, inverter and converter, power electronics, and metering and control for microgrid
systems. In addition, this text: Provides the interface between the classical machines courses
with current trends in energy processing and smart grid Details an understanding of threephase networks, which is needed to determine voltages, currents, and power from source to
sink under different load models and network configurations Introduces different energy
sources including renewable and non-renewable energy resources with appropriate modeling
characteristics and performance measures Covers the conversion and processing of these
resources to meet different DC and AC load requirements Provides an overview and a case
study of how multiple sources and loads are connected via power electronic devices Benefits
most policy makers, students and manufacturing and practicing engineers, given the new
trends in energy revolution and the desire to reduce carbon output Energy Processing for the
Smart Grid is a helpful text for undergraduates and first year graduate students in a typical
engineering program who have already taken network analysis and electromagnetic courses.
This new edition combines the traditional areas of electric machinery with the latest in modern
control and power electronics. It includes coverage of multi-machine systems, brushless
motors and switched reluctance motors, as well as constant flux and constant current
operation of induction motors. It also features additional material on new solid state devices
such as Insulated Gate Bipolar Transistors and MOS-Controlled Thrysistors.
Principles of Electric Machines and Power ElectronicsJohn Wiley & Sons
This book includes my lecture notes for electrical machines course. The construction,
operation and testing of three-phase electrical machines are presented. The physical concepts
and basic laws governing electrical machines operation, such as Faraday's Law, Ampere-BiotSavart's Law and Len's Law, are introduced and the principles underlying the performance of
three-phase electrical machines are subsequently explained. Practical laboratories are utilised
to reinforce concepts. The book is divided to different learning parts -Part 1- Apply basic
physical concepts to explain the operation and solve problems related to electrical machines.
-Part 2- Explain the principles underlying the performance of three-phase electrical machines.
-Part 3- Analyse, operate and test three-phase induction machines. -Part 4- Investigate the
performance, design, operation, and testing of the three-phase synchronous machine. Part1:
Apply basic physical concepts to explain the operation and solve problems related to electrical
machines. Describe the construction of simple magnetic circuits, both with and without an air
gap. Explain the basic laws which govern the electrical machine operation, such as Faraday's
Law, Ampere-Biot-Savart's Law, and Lenz's Law. Apply Faraday's Law of electromagnetic
induction, Ampere-Biot-Savart's Law, and Lenz's Law to solve for induced voltage and currents
in relation to simple magnetic circuits with movable parts. Illustrate the principle of the
electromechanical energy conversion in magnetic circuits with movable parts. Part 2: Explain
the principles underlying the performance of three-phase electrical machines. Compare and
contrast concentric and distributed windings in three-phase electrical machines. Identify the
advantages of distributed windings applied to three-phase machines. Explain how the pulsating
and rotating magnetic fields are produced in distributed windings. Calculate the synchronous
speed of a machine based on its number of poles and frequency of the supply. Describe the
process of torque production in multi-phase machines. Part 3: Analyse, operate and test threePage 4/14
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phase induction machines. Calculate the slip of an induction machine given the operating and
synchronous speeds. Calculate and compare between different torques of a three-phase
induction machine, such as the locked rotor or starting torque, pull-up torque, breakdown
torque, full-load torque or braking torque. Develop and manipulate the equivalent circuit model
for the three-phase induction machine. Analyse, and test experimentally, the torque-speed and
current-speed characteristics of induction machines and discuss the effects of varying such
motor parameters as rotor resistance, supply voltage and supply frequency on motor torquespeed characteristics. Perform no-load and blocked rotor tests in order to determine the
equivalent circuit parameters of an induction machine. Explore various techniques to start an
induction motor. Identify the applications of the three-phase induction machines in industry and
utility. Classify the insulations implemented in electrical machines windings and identify the
factors affecting them. 4. Investigate the performance, design, operation, and testing of the
three-phase synchronous machine. Describe the construction of three-phase synchronous
machines, particularly the rotor, stator windings and the rotor saliency. Develop and
manipulate an equivalent circuit model for the three-phase synchronous machine. Sketch the
phasor diagram of a non-salient poles synchronous machine operating at various modes
operation, such as no-load operation, motor operation, and generator operation. Investigate
the influence of the rotor saliency on machine performance. Perform open and short circuit
tests in order to determine the equivalent circuit parameters of a synchronous machine.
Identify the applications of the three-phase synchronous machines in industry and utility
The unified approach to the detailed analysis of large alternating current machines is now well
established; it is used regularly in conjunction with computer simulation techniques for the
prediction of the dynamic performance of machines and systems. This book presents the basic
principles of this unified method along with streamlined computer programs in order to facilitate
rapid problem solving. The various purposes to which this analysis may be applied are
discussed and references are included to a number of different machine problems and case
studies. Included are recent advances in computerized modeling techniques for solving
complex problems in analyzing synchronous and asynchronous machine systems.

Power electronics is an area of extremely important and rapidly changing
technology. Technological advancements in the area contribute to performance
improvement and cost reduction, with applications proliferating in industrial,
commercial, residential, military and aerospace environments. This book is
meant to help engineers operating in all these areas to stay up-to-date on the
most recent advances in the field, as well as to be a vehicle for clarifying
increasingly complex theories and mathematics. This book will be a cost-effective
and convenient way for engineers to get up-to-speed on the latest trends in
power electronics. The reader will obtain the same level of informative instruction
as they would if attending an IEEE course or a training session, but without ever
leaving the office or living room! The author is in an excellent position to offer this
instruction as he teaches many such courses. Self-learning advanced tutorial,
falling between a traditional textbook and a professional reference. Almost every
page features either a detailed figure or a bulleted chart, accompanied by clear
descriptive explanatory text.
Electrical drives play an important role as electromechanical energy convert ers
in transportation, material handling and most production processes. The ease of
controlling electrical drives is an important aspect for meeting the in creasing
demands by the user with respect to flexibility and precision, caused by
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technological progress in industry as well as the need for energy conser vation.
At the same time, the control of electrical drives has provided strong incentives to
control engineering in general, leading to the development of new control
structures and their introduction to other areas of control. This is due to the
stringent operating conditions and widely varying specifications - a drive may
alternately require control of torque, acceleration, speed or position - and the fact
that most electric drives have - in contrast to chem ical or thermal processes well defined structures and consistent dynamic characteristics. During the last
years the field of controlled electrical drives has undergone rapid expansion due
mainly to the advances of semiconductors in the form of power electronics as
well as analogue and digital signal electronics, eventu ally culminating in
microelectronics and microprocessors. The introduction of electronically switched
solid-state power converters has renewed the search for adjustable speed AC
motor drives, not subject to the limitations of the mechanical commutator of DC
drives which dominated the field for a century.
A comprehensive text, combining all important concepts and topics of Electrical
Machines and featuring exhaustive simulation models based on
MATLAB/Simulink Electrical Machine Fundamentals with Numerical Simulation
using MATLAB/Simulink provides readers with a basic understanding of all key
concepts related to electrical machines (including working principles, equivalent
circuit, and analysis). It elaborates the fundamentals and offers numerical
problems for students to work through. Uniquely, this text includes simulation
models of every type of machine described in the book, enabling students to
design and analyse machines on their own. Unlike other books on the subject,
this book meets all the needs of students in electrical machine courses. It
balances analytical treatment, physical explanation, and hands-on examples and
models with a range of difficulty levels. The authors present complex ideas in
simple, easy-to-understand language, allowing students in all engineering
disciplines to build a solid foundation in the principles of electrical machines. This
book: Includes clear elaboration of fundamental concepts in the area of electrical
machines, using simple language for optimal and enhanced learning Provides
wide coverage of topics, aligning with the electrical machines syllabi of most
international universities Contains extensive numerical problems and offers
MATLAB/Simulink simulation models for the covered machine types Describes
MATLAB/Simulink modelling procedure and introduces the modelling
environment to novices Covers magnetic circuits, transformers, rotating
machines, DC machines, electric vehicle motors, multiphase machine concept,
winding design and details, finite element analysis, and more Electrical Machine
Fundamentals with Numerical Simulation using MATLAB/Simulink is a wellbalanced textbook perfect for undergraduate students in all engineering majors.
Additionally, its comprehensive treatment of electrical machines makes it suitable
as a reference for researchers in the field.
This is a revision of Guru/Hiziroglu: Electric Machinery and Transformers, 2/E.
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The text is designed for the standard third or fourth year (junior/senior) course in
electrical engineering commonly called electric machinery or electromechanical
energy conversion. This text discusses the principles behind building the primary
infrastructure for the generation of electricity (such as hydroelectric dams,
turbines, etc.) that supplies the energy needs of people throughout the world. In
addition to power generation, the book covers the basics of various types of
electric motors, from large electric train motors, to those in hair dryers and
smaller devices. The largest markets for a book such as this will be found in
countries with developing infrastructures. The text is best known for its accuracy,
pedagogy, and clear writing style. This revision should make Electric Machinery
and Transformers the most up-to-date text on the market. Electric Machinery and
Transformers continues its strong pedagogical tradition with a wealth of
examples, new exercises, review questions, and effective chapter summaries.
Electric Machinery and Transformers begins with a review of the basics of circuit
theory and electromagnetics. Chapter 3 begins the heart of the course with the
principles of electromehcanical energy conversion; Chapter 4 covers
transformers; Chapters 5 & 6 cover direct current generators and motors;
Chapters 7 & 8 cover synchronous generators and motors. Chapters 9 and 10
round out the motors coverage with an introduction to polyphase induction
motors and single-phase motors. Finally, Chapter 11 deals with dynamics of
electrics machines and Chapter 12 covers special purpoe machines. This revised
second edition features updated examples for modern applications, new
problems, and additional material on power electronics. An instructor's manual
will accompany the main text and will be available free to adopters.
Encouraged by the response to the first edition and to keep pace with recent
developments, Fundamentals of Electrical Drives, Second Edition incorporates
greater details on semi-conductor controlled drives, includes coverage of
permanent magnet AC motor drives and switched reluctance motor drives, and
highlights new trends in drive technology. Contents were chosen to satisfy the
changing needs of the industry and provide the appropriate coverage of modern
and conventional drives. With the large number of examples, problems, and
solutions provided, Fundamentals of Electrical Drives, Second Edition will
continue to be a useful reference for practicing engineers and for those preparing
for Engineering Service Examinations.
Provides a detailed and systematic description of the Method of Moments
(Boundary Element Method) for electromagnetic modeling at low frequencies and
includes hands-on, application-based MATLAB® modules with user-friendly and
intuitive GUI and a highly visualized interactive output. Includes a full-body
computational human phantom with over 120 triangular surface meshes
extracted from the Visible Human Project® Female dataset of the National library
of Medicine and fully compatible with MATLAB and major commercial FEM/BEM
electromagnetic software simulators. This book covers the basic concepts of
computational low-frequency electromagnetics in an application-based format
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and hones the knowledge of these concepts with hands-on MATLAB® modules.
The book is divided into five parts. Part 1 discusses low-frequency
electromagnetics, basic theory of triangular surface mesh generation, and
computational human phantoms. Part 2 covers electrostatics of conductors and
dielectrics, and direct current flow. Linear magnetostatics is analyzed in Part 3.
Part 4 examines theory and applications of eddy currents. Finally, Part 5
evaluates nonlinear electrostatics. Application examples included in this book
cover all major subjects of low-frequency electromagnetic theory. In addition, this
book includes complete or summarized analytical solutions to a large number of
quasi-static electromagnetic problems. Each Chapter concludes with a summary
of the corresponding MATLAB® modules. Combines fundamental
electromagnetic theory and application-oriented computation algorithms in the
form of stand alone MATLAB® modules Makes use of the three-dimensional
Method of Moments (MoM) for static and quasistatic electromagnetic problems
Contains a detailed full-body computational human phantom from the Visible
Human Project® Female, embedded implant models, and a collection of
homogeneous human shells Low-Frequency Electromagnetic Modeling for
Electrical and Biological Systems Using MATLAB® is a resource for electrical
and biomedical engineering students and practicing researchers, engineers, and
medical doctors working on low-frequency modeling and bioelectromagnetic
applications. Sergey N. Makarov is a Professor in the Department of Electrical
and Computer Engineering at Worcester Polytechnic Institute (WPI). Gregory M.
Noetscher is a Senior Research Electrical Engineer at the U.S. Army Natick
Soldier Research, Development and Engineering Center (NSRDEC) in Natick,
MA. Ara Nazarian is an Assistant Professor of Orthopaedic Surgery, Harvard
Medical School, Center for Advanced Orthopaedic Studies, Beth Israel
Deaconess Medical Center (BIDMC).
First published in 1995, The Engineering Handbook quickly became the definitive
engineering reference. Although it remains a bestseller, the many advances
realized in traditional engineering fields along with the emergence and rapid
growth of fields such as biomedical engineering, computer engineering, and
nanotechnology mean that the time has come to bring this standard-setting
reference up to date. New in the Second Edition 19 completely new chapters
addressing important topics in bioinstrumentation, control systems,
nanotechnology, image and signal processing, electronics, environmental
systems, structural systems 131 chapters fully revised and updated Expanded
lists of engineering associations and societies The Engineering Handbook,
Second Edition is designed to enlighten experts in areas outside their own
specialties, to refresh the knowledge of mature practitioners, and to educate
engineering novices. Whether you work in industry, government, or academia,
this is simply the best, most useful engineering reference you can have in your
personal, office, or institutional library.
For over 15 years "Principles of Electrical Machines” is an ideal text for students
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who look to gain a current and clear understanding of the subject as all theories
and concepts are explained with lucidity and clarity. Succinctly divided in 14
chapters, the book delves into important concepts of the subject which include
Armature Reaction and Commutation, Single-phase Motors, Three-phase
Induction motors, Synchronous Motors, Transformers and Alternators with the
help of numerous figures and supporting chapter-end questions for retention.
In two editions spanning more than a decade, The Electrical Engineering Handbook stands as
the definitive reference to the multidisciplinary field of electrical engineering. Our knowledge
continues to grow, and so does the Handbook. For the third edition, it has expanded into a set
of six books carefully focused on a specialized area or field of study. Each book represents a
concise yet definitive collection of key concepts, models, and equations in its respective
domain, thoughtfully gathered for convenient access. Systems, Controls, Embedded Systems,
Energy, and Machines explores in detail the fields of energy devices, machines, and systems
as well as control systems. It provides all of the fundamental concepts needed for thorough, indepth understanding of each area and devotes special attention to the emerging area of
embedded systems. Each article includes defining terms, references, and sources of further
information. Encompassing the work of the world's foremost experts in their respective
specialties, Systems, Controls, Embedded Systems, Energy, and Machines features the latest
developments, the broadest scope of coverage, and new material on human-computer
interaction.
This book includes my lecture notes for electrical machines course. The book is divided to
different learning parts · Part 1- Apply basic physical concepts to explain the operation and
solve problems related to electrical machines. · Part 2- Explain the principles underlying the
performance of three-phase electrical machines. · Part 3- Analyse, operate and test threephase induction machines. · Part 4- Investigate the performance, design, operation, and testing
of the three-phase synchronous machine. Part1: Apply basic physical concepts to explain the
operation and solve problems related to electrical machines. Describe the construction of
simple magnetic circuits, both with and without an air gap. Explain the basic laws which govern
the electrical machine operation, such as Faraday's Law, Ampere-Biot-Savart's Law, and
Lenz's Law. Apply Faraday's Law of electromagnetic induction, Ampere-Biot-Savart's Law, and
Lenz's Law to solve for induced voltage and currents in relation to simple magnetic circuits with
movable parts. Illustrate the principle of the electromechanical energy conversion in magnetic
circuits with movable parts. Part 2: Explain the principles underlying the performance of threephase electrical machines. Compare and contrast concentric and distributed windings in threephase electrical machines. Identify the advantages of distributed windings applied to threephase machines. Explain how the pulsating and rotating magnetic fields are produced in
distributed windings. Calculate the synchronous speed of a machine based on its number of
poles and frequency of the supply. Describe the process of torque production in multi-phase
machines. Part 3: Analyse, operate and test three-phase induction machines. Calculate the slip
of an induction machine given the operating and synchronous speeds. Calculate and compare
between different torques of a three-phase induction machine, such as the locked rotor or
starting torque, pull-up torque, breakdown torque, full-load torque or braking torque. Develop
and manipulate the equivalent circuit model for the three-phase induction machine. Analyse,
and test experimentally, the torque-speed and current-speed characteristics of induction
machines. and discuss the effects of varying such motor parameters as rotor resistance,
supply voltage and supply frequency on motor torque-speed characteristics. Perform no-load
and blocked rotor tests in order to determine the equivalent circuit parameters of an induction
machine. Explore various techniques to start an induction motor. Identify the applications of the
three-phase induction machines in industry and utility. Classify the insulations implemented in
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electrical machines windings and identify the factors affecting them. Part4. Investigate the
performance, design, operation, and testing of the three-phase synchronous machine.
Describe the construction of three-phase synchronous machines, particularly the rotor, stator
windings and the rotor saliency.Develop and manipulate an equivalent circuit model for the
three-phase synchronous machine. Sketch the phasor diagram of a non-salient poles
synchronous machine operating at various modes operation, such as no-load operation, motor
operation, and generator operation. Investigate the influence of the rotor saliency on machine
performance. Perform open and short circuit tests in order to determine the equivalent circuit
parameters of a synchronous machine. Identify the applications of the three-phase
synchronous machines in industry and utility List and explain the conditions of parallel
operation of a group of synchronous generators. Evaluate the performance of the synchronous
condenser and describe the power flow control between a synchronous condenser and the
utility in both modes: over and under excited. Explain the principles of controlling the output
voltage and frequency of a synchronous generator.
This book includes my lecture notes for electrical machines course. The book is divided to
different learning parts* Part 1- Apply basic physical concepts to explain the operation and
solve problems related to electrical machines.* Part 2- Explain the principles underlying the
performance of three-phase electrical machines.* Part 3- Analyse, operate and test threephase induction machines.* Part 4- Investigate the performance, design, operation, and testing
of the three-phase synchronous machine.Part1: Apply basic physical concepts to explain the
operation and solve problems related to electrical machines.Describe the construction of
simple magnetic circuits, both with and without an air gap. Explain the basic laws which govern
the electrical machine operation, such as Faraday's Law, Ampere-Biot-Savart's Law, and
Lenz's Law. Apply Faraday's Law of electromagnetic induction, Ampere-Biot-Savart's Law, and
Lenz's Law to solve for induced voltage and currents in relation to simple magnetic circuits with
movable parts. Illustrate the principle of the electromechanical energy conversion in magnetic
circuits with movable parts.Part 2: Explain the principles underlying the performance of threephase electrical machines. Compare and contrast concentric and distributed windings in threephase electrical machines. Identify the advantages of distributed windings applied to threephase machines. Explain how the pulsating and rotating magnetic fields are produced in
distributed windings. Calculate the synchronous speed of a machine based on its number of
poles and frequency of the supply. Describe the process of torque production in multi-phase
machines.Part 3: Analyse, operate and test three-phase induction machines. Calculate the slip
of an induction machine given the operating and synchronous speeds. Calculate and compare
between different torques of a three-phase induction machine, such as the locked rotor or
starting torque, pull-up torque, breakdown torque, full-load torque or braking torque. Develop
and manipulate the equivalent circuit model for the three-phase induction machine. Analyse,
and test experimentally, the torque-speed and current-speed characteristics of induction
machines. and discuss the effects of varying such motor parameters as rotor resistance,
supply voltage and supply frequency on motor torque-speed characteristics. Perform no-load
and blocked rotor tests in order to determine the equivalent circuit parameters of an induction
machine. Explore various techniques to start an induction motor. Identify the applications of the
three-phase induction machines in industry and utility. Classify the insulations implemented in
electrical machines windings and identify the factors affecting them. Part4. Investigate the
performance, design, operation, and testing of the three-phase synchronous machine.
Describe the construction of three-phase synchronous machines, particularly the rotor, stator
windings and the rotor saliency.Develop and manipulate an equivalent circuit model for the
three-phase synchronous machine. Sketch the phasor diagram of a non-salient poles
synchronous machine operating at various modes operation, such as no-load operation, motor
operation, and generator operation. Investigate the influence of the rotor saliency on machine
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performance. Perform open and short circuit tests in order to determine the equivalent circuit
parameters of a synchronous machine. Identify the applications of the three-phase
synchronous machines in industry and utility List and explain the conditions of parallel
operation of a group of synchronous generators. Evaluate the performance of the synchronous
condenser and describe the power flow control between a synchronous condenser and the
utility in both modes: over and under excited. Explain the principles of controlling the output
voltage and frequency of a synchronous
Recent trends in engineering show increased emphasis on integrated analysis, design, and
control of advanced electromechanical systems, and their scope continues to expand.
Mechatronics-a breakthrough concept-has evolved to attack, integrate, and solve a variety of
emerging problems in engineering, and there appears to be no end to its application. It has
become essential for all engineers to understand its basic theoretical standpoints and practical
applications. Electromechanical Systems, Electric Machines, and Applied Mechatronics
presents a unique combination of traditional engineering topics and the latest technologies,
integrated to stimulate new advances in the analysis and design of state-of-the-art
electromechanical systems. With a focus on numerical and analytical methods, the author
develops the rigorous theory of electromechanical systems and helps build problem-solving
skills. He also stresses simulation as a critical aspect of developing and prototyping advanced
systems. He uses the MATLABTM environment for his examples and includes a MATLABTM
diskette with the book, thus providing a solid introduction to this standard engineering tool.
Readable, interesting, and accessible, Electromechanical Systems, Electric Machines, and
Applied Mechatronics develops a thorough understanding of the integrated perspectives in the
design and analysis of electromechanical systems. It covers the basic concepts in
mechatronics, and with numerous worked examples, prepares the reader to use the results in
engineering practice. Readers who master this book will know what they are doing, why they
are doing it, and how to do it.
In two editions spanning more than a decade, The Electrical Engineering Handbook stands as
the definitive reference to the multidisciplinary field of electrical engineering. Our knowledge
continues to grow, and so does the Handbook. For the third edition, it has grown into a set of
six books carefully focused on specialized areas or fields of study. Each one represents a
concise yet definitive collection of key concepts, models, and equations in its respective
domain, thoughtfully gathered for convenient access. Combined, they constitute the most
comprehensive, authoritative resource available. Circuits, Signals, and Speech and Image
Processing presents all of the basic information related to electric circuits and components,
analysis of circuits, the use of the Laplace transform, as well as signal, speech, and image
processing using filters and algorithms. It also examines emerging areas such as text to
speech synthesis, real-time processing, and embedded signal processing. Electronics, Power
Electronics, Optoelectronics, Microwaves, Electromagnetics, and Radar delves into the fields
of electronics, integrated circuits, power electronics, optoelectronics, electromagnetics, light
waves, and radar, supplying all of the basic information required for a deep understanding of
each area. It also devotes a section to electrical effects and devices and explores the emerging
fields of microlithography and power electronics. Sensors, Nanoscience, Biomedical
Engineering, and Instruments provides thorough coverage of sensors, materials and
nanoscience, instruments and measurements, and biomedical systems and devices, including
all of the basic information required to thoroughly understand each area. It explores the
emerging fields of sensors, nanotechnologies, and biological effects. Broadcasting and Optical
Communication Technology explores communications, information theory, and devices,
covering all of the basic information needed for a thorough understanding of these areas. It
also examines the emerging areas of adaptive estimation and optical communication.
Computers, Software Engineering, and Digital Devices examines digital and logical devices,
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displays, testing, software, and computers, presenting the fundamental concepts needed to
ensure a thorough understanding of each field. It treats the emerging fields of programmable
logic, hardware description languages, and parallel computing in detail. Systems, Controls,
Embedded Systems, Energy, and Machines explores in detail the fields of energy devices,
machines, and systems as well as control systems. It provides all of the fundamental concepts
needed for thorough, in-depth understanding of each area and devotes special attention to the
emerging area of embedded systems. Encompassing the work of the world's foremost experts
in their respective specialties, The Electrical Engineering Handbook, Third Edition remains the
most convenient, reliable source of information available. This edition features the latest
developments, the broadest scope of coverage, and new material on nanotechnologies, fuel
cells, embedded systems, and biometrics. The engineering community has relied on the
Handbook for more than twelve years, and it will continue to be a platform to launch the next
wave of advancements. The Handbook's latest incarnation features a protective slipcase,
which helps you stay organized without overwhelming your bookshelf. It is an attractive
addition to any collection, and will help keep each volume of the Handbook as fresh as your
latest research.
Electric machines have a ubiquitous presence in our modern daily lives, from the generators
that supply electricity to motors of all sizes that power countless applications. Providing a
balanced treatment of the subject, Electric Machines and Drives: Principles, Control, Modeling,
and Simulation takes a ground-up approach that emphasizes fundamental principles. The
author carefully deploys physical insight, mathematical rigor, and computer simulation to
clearly and effectively present electric machines and drive systems. Detailing the fundamental
principles that govern electric machines and drives systems, this book: Describes the laws of
induction and interaction and demonstrates their fundamental roles with numerous examples
Explores dc machines and their principles of operation Discusses a simple dynamic model
used to develop speed and torque control strategies Presents modeling, steady state based
drives, and high-performance drives for induction machines, highlighting the underlying physics
of the machine Includes coverage of modeling and high performance control of permanent
magnet synchronous machines Highlights the elements of power electronics used in electric
drive systems Examines simulation-based optimal design and numerical simulation of
dynamical systems Suitable for a one semester class at the senior undergraduate or a
graduate level, the text supplies simulation cases that can be used as a base and can be
supplemented through simulation assignments and small projects. It includes end-of-chapter
problems designed to pick up on the points presented in chapters and develop them further or
introduce additional aspects. The book provides an understanding of the fundamental laws of
physics upon which electric machines operate, allowing students to master the mathematical
skills that their modeling and analysis requires.
This is the biggest, most comprehensive, and most prestigious compilation of articles on
control systems imaginable. Every aspect of control is expertly covered, from the mathematical
foundations to applications in robot and manipulator control. Never before has such a massive
amount of authoritative, detailed, accurate, and well-organized information been available in a
single volume. Absolutely everyone working in any aspect of systems and controls must have
this book!
In recent years Electrical Machnes: Principles, Designs & Applications are being used
extensively in Electrical Engineering, Microprocessor, Electrical Drives and Power Electronics
research and many other things. This rapid progress in Electrical & Electronics Engineering
has created an increasing demand for trained Electrical Engineering personnel. This book is
intended for the undergraduate and postgraduate students specializing in Electronics
Engineering. It will also serve as reference material for engineers employed in industry. The
fundamental concepts and principles behind electronics engineering are explained in a simple,
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easy- to- understand manner. Each chapter contains a large number of solved example or
problem which will help the students in problem solving and designing of Electronics system.
This text book is organized into thirteen chapters. Chapter-1: Three Phase CircuitsChapter 2:
DC Motor and Generator Chapter-3: Stepper Motor, Induction Motor and AC Series
MotorChapter-4: TransformerChapter- 5: Switchgear, Protection & Earthing SystemChapter- 6:
Electricity Usage Monitors, Power Factor Correction and Basics of Battery & Its applications
The book Electrical Machines: Principles, Designs & Applications is written to cater to the
needs of the undergraduate courses in the discipline of Electronics & Communication
Engineering, Computer Science Engineering, Information Technology, Electronics &
Instrumentation Engineering, Electrical & Electronics Engineering and postgraduate students
specializing in Electronics. It will also serve as reference material for engineers employed in
industry. The fundamental concepts and principles behind of Transformer, Three Phase
Circuits and Electrical Generator and Motor are explained in a simple, easy- to- understand
manner. Each Chapter of book gives the design of Electrical Engineering that can be done by
students of B.E./B.Tech/ M/Tech. level.Salient Features*Comprehensive Coverage of
Transformer, Three Phase Circuits and Electrical Generator and Motor.*Detailed coverage of
Switchgear, Protection & Earthing System, Electricity Usage Monitors, Power Factor
Correction and Basics of Battery & Its applications.*Each chapter contains a large number of
solved example or objective type's problem which will help the students in problem solving and
designing of Electrical Machines.*Clear perception of the various problems with a large number
of neat, well drawn and illustrative diagrams. *Simple Language, easy- to- understand manner.
I do hope that the text book in the present form will meet the requirement of the students doing
graduation in Electronics & Communication Engineering, Computer Science Engineering,
Information Technology, Electronics & Instrumentation Engineering and Electrical & Electronics
Engineering. I will appreciate any suggestions from students and faculty members alike so that
we can strive to make the text book more useful in the edition to come.
This book is devoted to students, PhD students, postgraduates of electrical engineering,
researchers, and scientists dealing with the analysis, design, and optimization of electrical
machine properties. The purpose is to present methods used for the analysis of transients and
steady-state conditions. In three chapters the following methods are presented: (1) a method in
which the parameters (resistances and inductances) are calculated on the basis of geometrical
dimensions and material properties made in the design process, (2) a method of general
theory of electrical machines, in which the transients are investigated in two perpendicular
axes, and (3) FEM, which is a mathematical method applied to electrical machines to
investigate many of their properties.
This text contains sufficient material for a single semester core course in electric machines and
energy conversion, while allowing some selectivity among the topics covered by the latter
sections of Chapters 3-7 depending on a school's curriculum. The text can work for either a
course in energy design principles and analysis with an optional design project, or for a
capstone design course that follows an introductory course in energy device principles. A
unique feature of "Electric Machines: Analysis and Design Applying MATLAB" is its integration
of the popular interactive computer software MATLAB to handle the tedious calculations arising
in electric machine analysis. As a result, more exact models of devices can be retained for
analysis rather than the approximate models commonly introduced for the sake of
computational simplicity.
The two major broad applications of electrical energy are information processing and energy
processing. Hence, it is no wonder that electric machines have occupied a large and revered
space in the field of electrical engineering. Such an important topic requires a careful
approach, and Charles A. Gross' Electric Machines offers the most balanced, a
The book gives comprehensive treatment to the principles of electrical machine design. It is
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concise and up-to-date with special emphasis on the computerised design. It has been
prepared specifically for engineering college teachers and students, and practising engineers
to enable them to appreciate the salient aspects of electrical machine design with reference to
computer applications. Computer programs on small problems written in FORTRAN and C++
language have been added to guide the readers. Contents: Basic Considerations / Heating and
Cooling / Main Dimensions / Magnetic Circuit Calculations / Electric Circuit Calculations /
Design of Transformer / Design of Rotating Machines / Finite Element Method / Computer
Programs in C++ language / Appendices / Index
Principles of Electric Machines and Power Electronics, Third Edition combines the traditional
areas of electric machinery with the latest in modern control and power electronics. Multimachine systems, brushless motors, and switched reluctance motors are covered, as well as
constant flux and constant current operation of induction motors. Additional material is included
on new solid state devices such as Insulated Gate Bipolar Transistors and MOS-Controlled
Thyristors.
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