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Electrical Induction Motor Winding Design
Software
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 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.
In one complete volume, this essential reference presents an in-depth overview of the
theoretical principles and techniques of electrical machine design. This timely new
edition offers up-to-date theory and guidelines for the design of electrical machines,
taking into account recent advances in permanent magnet machines as well as
synchronous reluctance machines. New coverage includes: Brand new material on the
ecological impact of the motors, covering the eco-design principles of rotating electrical
machines An expanded section on the design of permanent magnet synchronous
machines, now reporting on the design of tooth-coil, high-torque permanent magnet
machines and their properties Large updates and new material on synchronous
reluctance machines, air-gap inductance, losses in and resistivity of permanent magnets
(PM), operating point of loaded PM circuit, PM machine design, and minimizing the
losses in electrical machines> End-of-chapter exercises and new direct design examples
with methods and solutions to real design problems> A supplementary website hosts two
machine design examples created with MATHCAD: rotor surface magnet permanent
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magnet machine and squirrel cage induction machine calculations. Also a MATLAB
code for optimizing the design of an induction motor is provided Outlining a step-bystep sequence of machine design, this book enables electrical machine designers to
design rotating electrical machines. With a thorough treatment of all existing and
emerging technologies in the field, it is a useful manual for professionals working in
the diagnosis of electrical machines and drives. A rigorous introduction to the
theoretical principles and techniques makes the book invaluable to senior electrical
engineering students, postgraduates, researchers and university lecturers involved in
electrical drives technology and electromechanical energy conversion.
Provides coverage of Motor Current Signature Analysis (MCSA) for cage induction
motors This book is primarily for industrial engineers. It has 13 chapters and contains a
unique data base of 50 industrial case histories on the application of MCSA to diagnose
broken rotor bars or unacceptable levels of airgap eccentricity in cage induction motors
with ratings from 127 kW (170 H.P.) up to 10,160 kW (13,620 H.P.). There are also
unsuccessful case histories, which is another unique feature of the book. The case
studies also illustrate the effects of mechanical load dynamics downstream of the motor
on the interpretation of current signatures. A number of cases are presented where
abnormal operation of the driven load was diagnosed. Chapter 13 presents a critical
appraisal of MCSA including successes, failures and lessons learned via industrial case
histories. The case histories are presented in a step by step format, with predictions and
outcomes supported by current spectra and photographic evidence to confirm a correct
or incorrect diagnosis The case histories are presented in detail so readers fully
understand the diagnosis The authors have 108 years of combined experience in the
installation, maintenance, repair, design, manufacture, operation and condition
monitoring of SCIMs There are 10 questions at the end of chapters 1 to 12 and answers
can be obtained via the publisher Current Signature Analysis for Condition Monitoring
of Cage Induction Motors serves as a reference for professional engineers, head
electricians and technicians working with induction motors. To obtain the solutions
manual for this book, please send an email to pressbooks@ieee.org. William T. Thomson
is Director and Consultant with EM Diagnostics Ltd, in Scotland. Prof. Thomson
received a BSc (Hons) in Electrical Engineering in 1973 and an MSc in 1977 from the
University of Strathclyde. He has published 72 papers on condition monitoring of
induction motors in a variety of engineering journals such as IEEE Transactions (USA),
IEE Proceedings (UK), and also at numerous International IEEE and IEE conferences.
He is a senior member of the IEEE, a fellow of the IEE (IET) in the UK and a
Chartered Professional Engineer registered in the UK. Ian Culbert was a Rotating
Machines Specialist at Iris Power Qualitrol since April 2002 until his very untimely
death on 8th September, 2015. At this company he provided consulting services to
customers, assisted in product development, trained sales and field service staff and
reviewed stator winding partial discharge reports. He has co-authored two books on
electrical machine insulation design, evaluation, aging, testing and repair and was
principal author of a number of Electric Power Research Institute reports on motor
repair. Ian was a Registered Professional Engineer in the Province of Ontario, Canada
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and a Senior Member of IEEE.
A Selected List of Titles in Print
Current Signature Analysis for Condition Monitoring of Cage Induction Motors
Transactions of the American Institute of Electrical Engineers
Brushless Permanent Magnet Motor Design
A Short Treatise on Its Theory and Design, with Numerous Experimental Data and
Diagrams
Generously illustrated with over 1600 dispaly equations and more than 145 drawings, diagrams and
photographs, this book is a handy, single-source reference suited to readers with a wide span of
educational backgrounds and technical experience. Comprehensive in both scope and depth this manual
covers all significant aspects of the field, such as Amperes Law and Faraday's Law, emphasing basic
explanations of motor behaviour, derives all important equations and relationships required to analyze,
design and apply polyphase induction motors, uses worldwide SI units or international MKS system of
units as well as practical units used in the US and shows how to apply working equations to real-life
situations with numerical examples... and more.
The importance of permanent magnet (PM) motor technology and its impact on electromechanical
drives has grown exponentially since the publication of the bestselling second edition. The PM brushless
motor market has grown considerably faster than the overall motion control market. This rapid growth
makes it essential for electrical and electromechanical engineers and students to stay up-to-date on
developments in modern electrical motors and drives, including their control, simulation, and CAD.
Reflecting innovations in the development of PM motors for electromechanical drives, Permanent
Magnet Motor Technology: Design and Applications, Third Edition demonstrates the construction of
PM motor drives and supplies ready-to-implement solutions to common roadblocks along the way. This
edition supplies fundamental equations and calculations for determining and evaluating system
performance, efficiency, reliability, and cost. It explores modern computer-aided design of PM motors,
including the finite element approach, and explains how to select PM motors to meet the specific
requirements of electrical drives. The numerous examples, models, and diagrams provided in each
chapter facilitate a lucid understanding of motor operations and characteristics. This 3rd edition of a
bestselling reference has been thoroughly revised to include: Chapters on high speed motors and
micromotors Advances in permanent magnet motor technology Additional numerical examples and
illustrations An increased effort to bridge the gap between theory and industrial applications Modified
research results The growing global trend toward energy conservation makes it quite possible that the
era of the PM brushless motor drive is just around the corner. This reference book will give engineers,
researchers, and graduate-level students the comprehensive understanding required to develop the
breakthroughs that will push this exciting technology to the forefront.
*A complete, definitive source for the design, manufacture, application, and testing of small electric
motors less than ten horsepower *Gives motor design engineers, test technicians, and engineers top-tobottom coverage of materials used in motor manufacturing, as well as how-to advice on selecting the
right design and assembly method *Includes a full section on motor applications
The Induction Machine Handbook
Efficiency in Complex Systems
Introduction to AC Machine Design
Polyphase Induction Motors, Analysis
Scientific, Medical and Technical Books. Published in the United States of America

A single comprehensive resource for the design, application, testing, and maintenance
of rotating machines Filling a long-standing gap in the field, Electrical Insulation for
Rotating Machines covers, in one useful volume, all aspects of the design,
deterioration, testing, and repair of the electrical insulation used in motors and
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generators. Lucidly written by leading experts, this authoritative reference provides both
historical background important to understanding machine insulation design and the
most up-to-date information on new machines and how to select insulation systems for
them. Coverage includes such key topics as: Types of rotating machines, windings, and
rotor and stator winding construction Evaluating insulation materials and systems Stator
winding and rotor winding insulation systems in current use Failure mechanisms and
repair Testing and monitoring Maintenance strategies Detailing over 30 different rotor
and stator winding failure processes and reviewing almost 25 different tests and
monitors used to assess winding insulation condition, Electrical Insulation for Rotating
Machines will help machine users avoid unnecessary machine failures, reduce
maintenance costs, and inspire greater confidence in the design of future machines.
This book is a comprehensive set of articles reflecting the latest advances and
developments in mathematical modeling and the design of electrical machines for
different applications. The main models discussed are based on the: i) Maxwell‒Fourier
method (i.e., the formal resolution of Maxwellʼs equations by using the separation of
variables method and the Fourierʼs series in 2-D or 3-D with a quasi-Cartesian or polar
coordinate system); ii) electrical, thermal and magnetic equivalent circuit; iii) hybrid
model. In these different papers, the numerical method and the experimental tests have
been used as comparisons or validations.
This book uses new ideas and language for understanding how self-organization and
complexity trend toward increased efficiency. Different measures for efficiency from
multiple disciplines are used to probe the ones that provide the most insight. One major
goal is to seek a common framework to trace the increase of efficiency as a measure of
the level of organization and evolutionary stage of a complex system. The chapters
come from a satellite meeting hosted at the Conference on Complex Systems, in
Cancun, 2017. The contributions will be peer-reviewed and contributors from outside
the conference will be invited to submit chapters to ensure full coverage of the topics.
This text will appeal to students and researchers working on complex systems and
efficiency.
Journal of the American Institute of Electrical Engineers
Mechanical Design of Electric Motors
The Induction Machines Design Handbook, Second Edition
Being a Revised and Enlarged Edition of "Electric Generators."
Electric Motor Repair

Presents applied theory and advanced simulation techniques for electric machines and drives This book
combines the knowledge of experts from both academia and the software industry to present theories of
multiphysics simulation by design for electrical machines, power electronics, and drives. The
comprehensive design approach described within supports new applications required by technologies
sustaining high drive efficiency. The highlighted framework considers the electric machine at the heart
of the entire electric drive. The book also emphasizes the simulation by design concept—a concept that
frames the entire highlighted design methodology, which is described and illustrated by various
advanced simulation technologies. Multiphysics Simulation by Design for Electrical Machines, Power
Electronics and Drives begins with the basics of electrical machine design and manufacturing tolerances.
It also discusses fundamental aspects of the state of the art design process and includes examples from
industrial practice. It explains FEM-based analysis techniques for electrical machine design—providing
details on how it can be employed in ANSYS Maxwell software. In addition, the book covers advanced
magnetic material modeling capabilities employed in numerical computation; thermal analysis;
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automated optimization for electric machines; and power electronics and drive systems. This valuable
resource: Delivers the multi-physics know-how based on practical electric machine design
methodologies Provides an extensive overview of electric machine design optimization and its
integration with power electronics and drives Incorporates case studies from industrial practice and
research and development projects Multiphysics Simulation by Design for Electrical Machines, Power
Electronics and Drives is an incredibly helpful book for design engineers, application and system
engineers, and technical professionals. It will also benefit graduate engineering students with a strong
interest in electric machines and drives.
Electrical Machine Design caters to the requirements of undergraduate and postgraduate students of
electrical engineering and industry novices. The authors have adopted a flow chart based approach to
explain the subject. This enables an in-depth understanding of the design of different types of electrical
machines with an appropriate introduction to basic design considerations and the magnetic circuits
involved. The book aids students to prepare for various competitive exams through objective questions,
worked-out examples and review questions in increasing order of difficulty. MATLAB and C programs
and Finite Element simulations using Motor Solve, featured in the text offers a profound new
perspective in understanding of automated design of electrical machines.
Electric power engineering has always been an integral part of electrical engineering education.
Providing a unique alternative to existing books on the market, this text presents a concise and rigorous
exposition of the main fundamentals of electric power engineering. Contained in a single volume, the
materials can be used to teach three separate courses — electrical machines, power systems and power
electronics, which are in the mainstream of the electrical engineering curriculum of most universities
worldwide. The book also highlights an in-depth review of electric and magnetic circuit theory with
emphasis on the topics which are most relevant to electric power engineering. Contents:Review of
Electric and Magnetic Circuit Theory:Basic Electric Circuit TheoryAnalysis of Electric Circuits with
Periodic Non-sinusoidal SourcesMagnetic Circuit TheoryPower Systems:Introduction to Power
SystemsFault AnalysisTransformersSynchronous GeneratorsPower Flow Analysis and Stability of
Power SystemsInduction MachinesPower Electronics:Power Semiconductor
DevicesRectifiersInvertersDC-to-DC Converters (Choppers) Keywords:Power Systems;Electrical
Machines;Power Electronics
Electric Power Engineering
Design, Evaluation, Aging, Testing, and Repair
Alternating-current Motor Windings
Practical Electric Motor Handbook
A General Reference Work on Direct-current Generators and Motors, Alternating-current Machinery,
Armature Winding, Storage Batteries, Interior Electric Wiring, Electric Lighting, Meters, Industrial
Controllers, Electric Railways, Railway Signaling and Car Lighting, Power Stations, Switchboards,
Transmission and Distribution Systems, Electro-chemistry, Welding, Etc
Rapid increases in energy consumption and emphasis on environmental protection have
posed challenges for the motor industry, as has the design and manufacture of highly efficient,
reliable, cost-effective, energy-saving, quiet, precisely controlled, and long-lasting electric
motors.Suitable for motor designers, engineers, and manufacturers, as well
Developments in power electronics and digital control have made the rugged, low-cost, highperformance induction machine the popular choice of electric generator/motor in many
industries. As the induction machine proves to be an efficient power solution for the flexible,
distributed systems of the near future, the dynamic worldwide market continues to grow. It is
imperative that engineers have a solid grasp of the complex issues of analysis and design
associated with these devices. The Induction Machines Design Handbook, Second Edition
satisfies this need, providing a comprehensive, self-contained, and up-to-date reference on
single- and three-phase induction machines in constant and variable speed applications.
Picking up where the first edition left off, this book taps into the authors’ considerable field
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experience to fortify and summarize the rich existing literature on the subject. Without
drastically changing the effective logical structure and content of the original text, this second
edition acknowledges notable theoretical and practical developments in the field that have
occurred during the eight years since the first publication. It makes corrections and/or
improvements to text, formulae, and figures. New material includes: Introduction of more
realistic specifications and reworked numerical calculations in some of the examples Changes
in terminology Discussion of some novel issues, with illustrative results from recent literature
New and updated photos Data on new mild magnetic materials (metglass) An industrial
"sinusoidal" two-phase winding Illustrations of finite element method airgap flux density
Enhanced presentations of unbalanced voltage and new harmonic-rich voltage supply IM
performance Discussion of stator (multiconductor) winding skin effect by finite element method
Broad coverage of induction machines includes applications, principles and topologies, and
materials, with numerical examples, analysis of transient behavior waveforms and digital
simulations, and design sample cases. The authors address both standard and new subjects
of induction machines in a way that will be both practically useful and inspirational for the future
endeavors of professionals and students alike.
A unique guide to the integration of three-phase induction motors with the emphasis on
conserving energy · The energy-saving principle and technology for induction motor is a new
topic, and there are few books currently available; this book provides a guide to the technology
and aims to bringabout significant advancement in research, and play an important role in
improving the level of motor energy saving · Includes new and innovative topics such as a
case study of energy saving in beam pumping system, and reactive compensation as a means
of energy saving · The authors have worked in this area for 20 years and this book is the result
of their accumulated research and expertise. It is unique in its integration of three-phase
induction motors with the emphasis on conserving energy · Integrates the saving-energy
principle, technology, and method of induction motors with on-site experiences, showing
readers how to meet the practical needs and to apply the theory into practice. It also provides
case studies and analysis which can help solve problems on-site
Covering the Design and Manufacture of Windings for All Types of A. C. Motors, Frequency
Changers, Boosters, and Convertors
Multiphysics Simulation by Design for Electrical Machines, Power Electronics and Drives
Electrical World
Electrical Insulation for Rotating Machines
Fundamentals of Electric Power Engineering

A best-seller in its field. Complete hands-on approach to the repair and control of AC
and DC motors. This latest edition features a new chapter on solid state control and
undated technology on microprocessor controls.
The basic theory, principle of operation and characteristics of transformers, three-phase
induction motors, single-phase induction motors, synchronous machines and dc
machines are dealt with in Appendices to provide the background for the design of
these machines.
Often called the workhorse of industry, the advent of power electronics and advances in
digital control are transforming the induction motor into the racehorse of industrial
motion control. Now, the classic texts on induction machines are nearly three decades
old, while more recent books on electric motors lack the necessary depth and detail on
ind
Energy-saving Principles and Technologies for Induction Motors
Mathematical Models for the Design of Electrical Machines
Cad of Optimum Converter Motor Pair for Induction Drives
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Electrical Engineering
Armature Winding and Motor Repair

Includes preprints of: Transactions of the American Institute of Electrical Engineers, ISSN
0096-3860.
This book is about electric energy: its generation, its transmission from the point of
generation to where it is required, and its transformation into required forms. To achieve this
end, a number of devices are essential-such as generators, trans mission lines, transformers,
and electric motors. We discuss the design, construc tion, and operating characteristics of the
electric devices used in the transformation to and from electric energy. This text is designed
to be used in a one-semester course in electric energy con version at the second-year level of
the Bachelor of Engineering course. It is assumed that the student is familiar with the laws of
thermodynamics and has taken a course in basic circuit analysis, including the application of
phasors. We begin with a discussion of how humankind has successfully harnessed the
energy of wind, water, the sun, biomass, animals, geothermal sources, fossils, and nuclear
fission to make its life comfortable. Some of the consequences of this activity on the
environment are examined. In Chapter 2, we review the basic physics of energy and its
conversion. This may be, to some extent, a repetition of knowledge gained in high-school and
first year university courses. However, we believe that such review is necessary to establish a
suitable base from which to launch the subject of electric energy con version.
Experienced product designers are increasingly expected to be adept at incorporating a range
of components into their designs. Students and experimenters too need to look beyond basic
circuits and devices to achieve adequate design solutions. For those experienced in
engineering design, this is the guide to electric motors. This book will allow engineers and
designers to marry the technologies they know about with motor technology, and hence to
incorporate motors into their products. Of the many good books on motors, such as Electric
Motors and Drives by Hughes, none offer the engineering professional a tailored guide to
motors taking into account their expertise. This book fills that gap. Irving Gottlieb is a leading
author of many books for practising engineers, technicians and students of electronic and
electrical engineering. Practical approach with minimum theory Covers a core area ignored
by many electronics texts Shows how to incorporate motors into electronic products
The Induction Motor
Electric Machine Design
The Electric Journal
Cyclopedia of Applied Electricity
Electrical Machine Fundamentals with Numerical Simulation using MATLAB / SIMULINK

Presenting current issues in electric motor design,
installation, application, and performance, this second edition
serves as the most authoritative and reliable guide to electric
motor utilization and assessment in the commercial and
industrial sectors. Covering topics ranging from motor energy
and efficiency to computer-aided design and equipment selection,
this reference assists professionals in all aspects of electric
motor maintenance, repair, and optimization. It has been
expanded by more than 40 percent to explore the most influential
technologies in the field including electronic controls,
superconducting generators, recent analytical tools, new
computing capabilities, and special purpose motors.
The only book on the market that emphasizes machine design
beyond the basic principles of AC and DC machine behavior AC
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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 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.
Automotive companies are actively seeking major improvements in
electric motors, power electronics, and energy storage systems.
The industry is pursuing advances in the torque output, power
density, and overall efficiency of electric motors used in
vehicles. This dissertation investigates a three-phase stator
winding configuration that would produce a one-sided magnetic
field. The design was created in hopes of increasing the torque
output and power density of the motor, without effecting the
overall efficiency of the motor. Both an 8-pole PMSM and a
4-pole induction motor stator winding design are studied. A
Toyota Prius IPM motor and Baldor EM3218T motor are used for the
baseline motor in each design case. A Halbach array arrangement
of three-phase coils is implemented. A three-phase Halbach array
is created to validate the initial design concept. The stator
winding design is improved by studying the strength of the
magnetic flux density in the stator and correcting areas of
saturation. The reluctance path of the magnetic flux through the
stator is also heavily examined in this research. The shape and
arrangement of individual coils in the stator are optimized for
maximum torque output of the motor. Comparisons of performance
characteristics are made between the new stator winding design
and the baseline motors. Major challenges hindering the
performance of the three-phase stator winding configuration are
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explained. Lastly, suggestions and possible areas of future
research associated with the stator winding configuration are
discussed.
Design, and Application
Design of Alternating-current Apparatus, Electric Transmission,
Line Construction, Switchboards and Switchboard Appliances,
Power Transformation and Measurement
Electrical Machine Design
Permanent Magnet Motor Technology
Industrial Application and Case Histories
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