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Electrical Machine Textbook4
This book is part of a three-book series. Ned Mohan has been a leader in EES education and
research for decades, as author of the best-selling text/reference Power Electronics. This book
emphasizes applications of electric machines and drives that are essential for wind turbines
and electric and hybrid-electric vehicles. The approach taken is unique in the following
respects: A systems approach, where Electric Machines are covered in the context of the
overall drives with applications that students can appreciate and get enthusiastic about; A
fundamental and physics-based approach that not only teaches the analysis of electric
machines and drives, but also prepares students for learning how to control them in a graduate
level course; Use of the space-vector-theory that is made easy to understand. They are
introduced in this book in such a way that students can appreciate their physical basis; A
unique way to describe induction machines that clearly shows how they go from the motoringmode to the generating-mode, for example in wind and electric vehicle applications, and how
they ought to be controlled for the most efficient operation.
This book is an excellent resource for electrical students and professionals who need a
comprehensive explanation of theory and practical applications of electrical machines. The
book includes nine experiments enabling readers to reinforce the theory discussed earlier.
Students begin wiht single-phase isolation transformers and progress through 3-phase
transformers and single and 3-phase motors.Features:-quick access to information on single
and three phase transformers, DC generators and motors makes this an ideal book for those in
the electrical trades -combination of theory and practical applications for htose entering the
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industrial electrical field -a unit on three phase power provides refresher information on
conncections and calculations ALSO AVAILABLEINSTRUCTOR SUPPLEMENTS CALL
CUSTOMER SUPPORT TO ORDERInstructor's Manual, ISBN: 0-7668-0580-8
A unique approach to sensorless control and regulator design of electric drives Based on the
author's vast industry experience and collaborative works with other industries, Control of
Electric Machine Drive Systems is packed with tested, implemented, and verified ideas that
engineers can apply to everyday problems in the field. Originally published in Korean as a
textbook, this highly practical updated version features the latest information on the control of
electric machines and apparatus, as well as a new chapter on sensorless control of AC
machines, a topic not covered in any other publication. The book begins by explaining the
features of the electric drive system and trends of development in related technologies, as well
as the basic structure and operation principles of the electric machine. It also addresses steady
state characteristics and control of the machines and the transformation of physical variables
of AC machines using reference frame theory in order to provide a proper foundation for the
material. The heart of the book reviews several control algorithms of electric machines and
power converters, explaining active damping and how to regulate current, speed, and position
in a feedback manner. Seung-Ki Sul introduces tricks to enhance the control performance of
the electric machines, and the algorithm to detect the phase angle of an AC source and to
control DC link voltages of power converters. Topics also covered are: Vector control Control
algorithms for position/speed sensorless drive of AC machines Methods for identifying the
parameters of electric machines and power converters The matrix algebra to model a threephase AC machine in d-q-n axes Every chapter features exercise problems drawn from actual
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industry experience. The book also includes more than 300 figures and offers access to an
FTP site, which provides MATLAB programs for selected problems. The book's practicality and
realworld relatability make it an invaluable resource for professionals and engineers involved in
the research and development of electric machine drive business, industrial drive designers,
and senior undergraduate and graduate students. To obtain instructor materials please send
an email to pressbooks@ieee.org To visit this book's FTP site to download MATLAB codes,
please click on this link: ftp://ftp.wiley.com/public/sci_tech_med/electric_machine/ MATLAB
codes are also downloadable from Wiley Booksupport Site at http://booksupport.wiley.com
Recent years have brought substantial developments in electrical drive technology, with the
appearance of highly rated, very-high-speed power-electronic switches, combined with
microcomputer control systems. This popular textbook has been thoroughly revised and
updated in the light of these changes. It retains its successful formula of teaching through
worked examples, which are put in context with concise explanations of theory, revision of
equations and discussion of the engineering implications. Numerous problems are also
provided, with answers supplied. The third edition includes enhanced coverage of powerelectronic systems and new material on closed-loop control, in addition to thorough treatment
of electrical machines.
This book endeavors to break the stereotype that basic electrical machine courses are limited
only to transformers, DC brush machines, induction machines, and wound-field synchronous
machines. It is intended to serve as a textbook for basic courses on Electrical Machines
covering the fundamentals of the electromechanical energy conversion, transformers, classical
electrical machines, i.e., DC brush machines, induction machines, wound-field rotor
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synchronous machines and modern electrical machines, i.e., switched reluctance machines
(SRM) and permanent magnet (PM) brushless machines. In addition to academic research and
teaching, the author has worked for over 18 years in US high-technology corporative
businesses providing solutions to problems such as design, simulation, manufacturing and
laboratory testing of large variety of electrical machines for electric traction, energy generation,
marine propulsion, and aerospace electric systems.
Offers key concepts of electrical machines embedded with solved examples, review questions,
illustrations and open book questions.
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.
A self-contained, comprehensive and unified treatment of electrical machines, including
consideration of their control characteristics in both conventional and semiconductor switched
circuits. This new edition has been expanded and updated to include material which reflects
current thinking and practice. All references have been updated to conform to the latest
national (BS) and international (IEC) recommendations and a new appendix has been added
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which deals more fully with the theory of permanent-magnets, recognising the growing
importance of permanent-magnet machines. The text is so arranged that selections can be
made from it to give a short course for non-specialists, while the book as a whole will prepare
students for more advanced studies in power systems, control systems, electrical machine
design and general industrial applications. Includes numerous worked examples and tutorial
problems with answers.
This comprehensive text examines existing and emerging electrical drive technologies. The
authors clearly define the most basic electrical drive concepts and go on to explain the most
important details while maintaining a solid connection to the theory and design of the
associated electrical machines. Also including links to a number of industrial applications, the
authors take their investigation of electrical drives beyond theory to examine a number of
practical aspects of electrical drive control and application. Key features: * Provides a
comprehensive summary of all aspects of controlled-speed electrical drive technology
including control and operation. * Handling of electrical drives is solidly linked to the theory and
design of the associated electrical machines. Added insight into problems and functions are
illustrated with clearly understandable figures. * Offers an understanding of the main
phenomena associated with electrical machine drives. * Considers the problem of bearing
currents and voltage stresses of an electrical drive. * Includes up-to-date theory and design
guidelines, taking into account the most recent advances. This book’s rigorous coverage of
theoretical principles and techniques makes for an excellent introduction to controlled-speed
electrical drive technologies for Electrical Engineering MSc or PhD students studying electrical
drives. It also serves as an excellent reference for practicing electrical engineers looking to
Page 5/20

Read Online Electrical Machine Textbook4
carry out design, analyses, and development of controlled-speed electrical drives.
This comprehensive textbook covers the syllabus of electrical machines of almost all the Indian
universities. The language of the book is simple and easy to understand and each topic is well
illustrated by examples and figures. The book can be used by the students for self-teaching. It
deals in electromagnetism and discusses the electromechanical energy conversion principles.
The text explains the principles and working of transformers, synchronous machines and threephase induction motors. The book also deals with other special types of machines including
single phase induction motor. This book is primarily intended for undergraduate students of
electrical engineering. Key Features • Contains a large number of solved problems and review
questions in each chapter. • Supplements a large number of multiple choice questions and
numerical problems with their answers in each chapter. • Provides an elaborate and
systematic analysis of working principle, application and construction of each electrical
machine.
This complete new and innovative textbooks provides a simple and easy concepts to learn
about Electrical Machine. This books will be extremely helpful for undergraduate and
postgraduate students in engineering. This book consists exercises also useful for GATE,
NET, Civil Services, PSUs and other competitive examinations.
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
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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 handson 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
well-balanced 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.
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
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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.
"Institute of Electrical and Electronics Engineers."

The only book on the market that emphasizes machine design beyond the basic
principles of AC and DC machine behavior AC electrical machine design is a key skill
set for developing competitive electric motors and generators for applications in
industry, aerospace, and defense. This book presents a thorough treatment of AC
machine design, starting from basic electromagnetic principles and continuing through
the various design aspects of an induction machine. Introduction to AC Machine Design
includes one chapter each on the design of permanent magnet machines, synchronous
machines, and thermal design. It also offers a basic treatment of the use of finite
elements to compute the magnetic field within a machine without interfering with the
initial comprehension of the core subject matter. Based on the author’s notes, as well
as after years of classroom instruction, Introduction to AC Machine Design: Brings to
light more advanced principles of machine design—not just the basic principles of AC
and DC machine behavior Introduces electrical machine design to neophytes while also
being a resource for experienced designers Fully examines AC machine design,
beginning with basic electromagnetic principles Covers the many facets of the induction
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machine design Introduction to AC Machine Design is an important text for graduate
school students studying the design of electrical machinery, and it will be of great
interest to manufacturers of electrical machinery.
With countless electric motors being used in daily life, in everything from transportation
and medical treatment to military operation and communication, unexpected failures
can lead to the loss of valuable human life or a costly standstill in industry. To prevent
this, it is important to precisely detect or continuously monitor the working condition of a
motor. Electric Machines: Modeling, Condition Monitoring, and Fault Diagnosis reviews
diagnosis technologies and provides an application guide for readers who want to
research, develop, and implement a more effective fault diagnosis and condition
monitoring scheme—thus improving safety and reliability in electric motor operation. It
also supplies a solid foundation in the fundamentals of fault cause and effect.
Combines Theoretical Analysis and Practical Application Written by experts in electrical
engineering, the book approaches the fault diagnosis of electrical motors through the
process of theoretical analysis and practical application. It begins by explaining how to
analyze the fundamentals of machine failure using the winding functions method, the
magnetic equivalent circuit method, and finite element analysis. It then examines how
to implement fault diagnosis using techniques such as the motor current signature
analysis (MCSA) method, frequency domain method, model-based techniques, and a
pattern recognition scheme. Emphasizing the MCSA implementation method, the
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authors discuss robust signal processing techniques and the implementation of
reference-frame-theory-based fault diagnosis for hybrid vehicles. Fault Modeling,
Diagnosis, and Implementation in One Volume Based on years of research and
development at the Electrical Machines & Power Electronics (EMPE) Laboratory at
Texas A&M University, this book describes practical analysis and implementation
strategies that readers can use in their work. It brings together, in one volume, the
fundamentals of motor fault conditions, advanced fault modeling theory, fault diagnosis
techniques, and low-cost DSP-based fault diagnosis implementation strategies.
A multicolor edition of Vol.II of A Textbook of Electrical Technology to keep pace with
the ever-increasing scope of essential and morden technical information,the syllabi are
frequently revised.This often result into compressing established facts to accommodate
recent information in the syllabi.Fields of power-electronics and industrial powerconditioners have grown considerably resulting into changed priority of topics related to
electrical machines.Switched reluctance-motors tend to threaten the most popular
squirrel-cage induction motors due to their increased ruggedness,better performance
including controllability and equal ease with which they suit rotary as well as linearmotion-applications.
The HVDC Light[trademark] method of transmitting electric power. Introduces students
to an important new way of carrying power to remote locations. Revised, reformatted
Instructor's Manual. Provides instructors with a tool that is much easier to read. Clear,
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practical approach.
This book covers the complete syllabi prescribed for undergraduate courses in
electrical, electronics, mechanical and instrumentation engineering offered by various
Indian universities. The objective of this text is to provide thorough knowledge in the
emerging field of special electrical machines. It discusses the stepper motor, switched
reluctance motor, permanent magnet dc and ac motors, brushless dc motors, single
phase special electric motors, servomotors, linear electric machines and permanent
magnet axial flux machines. Key Features • Chapter on permanent magnet axial flux
machines (not available in other Indian authors' books) • Numerous worked-out
examples • Based on classroom tested materials • Simplified mathematical analysis
Besides undergraduate students, the book will also be useful to the postgraduate
students specialising in drives and control, power electronics, control systems and
mechatronics.
Electrical Machines covers the theoretical and mathematical concepts of the most
commonly used electrical machines in industry and home appliances. This book
presents the practical usage and functioning of electrical machines in a way which is
easily understandable by the readers. It provides a different approach from other books
and presents a step by step procedure on how to start and run the machine on various
load, operating, and testing conditions and connections. It also presents a complete set
of readings, calculations, and graphs/plots performed on standard electrical machines
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with rated voltage and current. Each chapter contains answers to questions related to
particular machines and testing conditions/operations, solutions to numerical problems,
and some exercise problems for practice.
The text starts with basic functionality and the role of electrical machines in their typical
applications. The effort of applying coordinate transforms is justified by obtaining a
more intuitive, concise and easy-to-use model. Mathematics reduced to a necessary
minimum, priority is given to bringing up the system view and explaining the use and
external characteristics of machines on their electrical and mechanical ports. The
aspects of machine design and construction are of secondary importance. Covering the
most relevant concepts relating to machine size, torque and power, the book explains
the losses and secondary effects, outlining cases and conditions where some
secondary phenomena are neglected. While the goal of developing and using machine
mathematical models, equivalent circuits and mechanical characteristics persists
through the book, the focus is kept on physical insight of electromechanical conversion
process. Design and construction of practical machines is discussed to the extent
needed to understand the principles of operation, power losses and cooling, and the
problems of power supply and control of electric machines. Details such as the slot
shape and the disposition of permanent magnets are covered and their effects on the
machine parameters and performance.

This is a single-volume book on 'electrical machines' that teaches the subject
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precisely and yet with amazing clarity. The extent has been kept in control so that
the entire subject can be covered by students within the limited time of the
semesters. Thus, they will not have to consult multiple books anymore. The
discussions of concepts include the modern trends used in industry, like efficient
transformers, efficient induction motors, DC drives, and the problems related to
them.
The second edition of this must-have reference covers power quality issues in
four parts, including new discussions related to renewable energy systems. The
first part of the book provides background on causes, effects, standards, and
measurements of power quality and harmonics. Once the basics are established
the authors move on to harmonic modeling of power systems, including
components and apparatus (electric machines). The final part of the book is
devoted to power quality mitigation approaches and devices, and the fourth part
extends the analysis to power quality solutions for renewable energy systems.
Throughout the book worked examples and exercises provide practical
applications, and tables, charts, and graphs offer useful data for the modeling
and analysis of power quality issues. Provides theoretical and practical insight
into power quality problems of electric machines and systems 134 practical
application (example) problems with solutions 125 problems at the end of
Page 13/20

Read Online Electrical Machine Textbook4
chapters dealing with practical applications 924 references, mostly journal
articles and conference papers, as well as national and international standards
and guidelines
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 indepth 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
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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 large-scale
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.
The First Maker-Friendly Guide to Electric Motors! Makers can do amazing things
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with motors. Yes, they’re more complicated than some other circuit elements,
but with this book, you can completely master them. Once you do, incredible new
projects become possible. Unlike other books, Motors for Makers is 100%
focused on what you can do. Not theory. Making. First, Matthew Scarpino
explains how electric motors work and what you need to know about each major
type: stepper, servo, induction, and linear motors. Next, he presents detailed
instructions and working code for interfacing with and controlling servomotors
with Arduino Mega, Raspberry Pi, and BeagleBone Black. All source code and
design files are available for you to download from motorsformakers.com. From
start to finish, you’ll learn through practical examples, crystal-clear explanations,
and photos. If you’ve ever dreamed of what you could do with electric motors,
stop dreaming...and start making! Understand why electric motors are so
versatile and how they work Choose the right motor for any project Build the
circuits needed to control each type of motor Program motor control with Arduino
Mega, Raspberry Pi, or BeagleBone Black Use gearmotors to get the right
amount of torque Use linear motors to improve speed and precision Design a
fully functional electronic speed control (ESC) circuit Design your own
quadcopter Discover how electric motors work in modern electric vehicles--with a
fascinating inside look at Tesla’s patents for motor design and control!
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Retaining the user-friendly style of the First Edition, the Second Edition of this
unique book provides detailed information on the application and safe operation
of motors, generators, and transformers at the Technology Level, and includes
examples in the use of NEMA and NEC Standards. With an emphasis on current
industrial standards, this book presents AC machines and transformers before
DC machines, motors before generators, gives more attention to machine
characteristics, and makes extensive use of NEMA standards and tables. For
Applications Engineers, Electrical Engineers, Maintenance Engineers, Marine
Engineers, Mechanical Engineers, Nuclear Engineers, Operating Engineers, and
Petroleum Engineers, who want an easy-to-understand, yet detailed explanation
of the current industrial standards in the field of Electronics.
For core courses in Electric Machinery. Focuses on all aspects of steady-state
performance, control and applications. (vs. Fitzgerald, Chapman, Nasar,
Lindsay/Rashid).
This comprehensive, up-to-date introduction to Electrical Machines is designed to
meet the needs of undergraduate electrical engineering students. It presents the
essential principles of rotating machines and transformers. The emphasis is on
the performance, though the book also introduces the salient features of
electrical machine design. The book provides accessible, student-friendly
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coverage of dc machines, transformers, three-phase induction motor, singlephase induction motor, fractional horsepower motors, and synchronous
machines. The clear writing style of the book enhanced by illustrative figures and
simplified explanations of the fundamentals, makes it an ideal text for gaining a
thorough understanding of the subject of electrical machines. Key Features
Include: •Detailed coverage of the construction of electrical machines. •Lucid
explanations of the principles of operation of electrical machines. •Methods of
testing of electrical machines. •Performance calculations of electrical machines.
•Wealth of diverse solved examples in each chapter to illustrate the application of
theory to practical problems. •Salient features of design of electrical machines.
•Objective type questions to help students prepare for competitive exams.
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, applicationoriented, and modern perspective on electromagnetic machines available. Written in a style
that is both accessible and authoritative, this book explores all aspects of electromagneticmechanical (EM) machines. Rather than viewing the EM machine in isolation, the author treats
the machine as part of an integrated system of source, controller, motor, and load. The
discussion progresses systematically through basic machine physics and principles of
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operation to real-world applications and relevant control issues for each type of machine
presented. Coverage ranges from DC, induction, and synchronous machines to specialized
machines such as transformers, translational machines, and microelectromechanical systems
(MEMS). Stimulating example applications include electric vehicles, wind energy, and vertical
transportation. Numerous example problems illustrate and reinforce the concepts discussed.
Along with appendices filled with unit conversions and background material, Electric Machines
is a succinct, in-depth, and complete guide to understanding electric machines for novel
applications.
This book is written so that it serves as a text book for B.E./B.Tech degree students in general
and for the institutions where AICTE model curriculum has been adopted. TOPICS COVERED
IN THIS BOOK:- Magnetic field and Magnetic circuit Electromagnetic force and torque D.C.
Machines D.C. Machines-Motoring and Generation SALIENT FEATURES:- Self-contained, selfexplantary and simple to follow text. Numerous worked out examples. Well Explained theory
parts with illustrations. Exercises, objective type question with answers at the end of each
chapter.
An electric machine is a device that converts mechanical energy into electrical energy or vice
versa. It can take the form of an electric generator, electric motor, or transformer. Electric
generators produce virtually all electric power we use all over the world. Electric machine
blends the three major areas of electrical engineering: power, control and power electronics.
This book presents the relation of power quantities for the machine as the current, voltage
power flow, power losses, and efficiency. This book will provide a good understanding of the
behavior and its drive, beginning with the study of salient features of electrical dc and ac
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machines.
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