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Reluctance Synchronous Machines And Drives
Electrical machines are used in the process of energy conversion in the generation,
transmission and consumption of electric power. In addition to this, electrical machines
are considered the main part of electrical drive systems. Electrical machines are the
subject of advanced research. In the development of an electrical machine, the design
of its different structures is very important. This design ensures the robustness, energy
efficiency, optimal cost and high reliability of the system. Using advanced techniques of
control and new technology products has brought electrical machines into their optimal
functioning mode. Different techniques of control can be applied depending on the
goals considered. The aim of this book is to present recent work on the design, control
and applications of electrical machines.
This book presents expert descriptions of the successful application of operations
research in both the private and the public sector, including in logistics, transportation,
product design, production planning and scheduling, and areas of social interest. Each
chapter is based on fruitful collaboration between researchers and companies, and
company representatives are among the co-authors. The book derives from a 2017 call
by the Italian Operations Research Society (AIRO) for information from members on
their activities in promoting the use of quantitative techniques, and in particular
operations research techniques, in society and industry. A booklet based on this call
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was issued for the annual AIRO conference, but it was felt that some of the content was
of such interest that it deserved wider dissemination in more detailed form. This book is
the outcome. It equips practitioners with solutions to real-life decision problems, offers
researchers examples of the practical application of operations research methods, and
provides Master’s and PhD students with suggestions for research development in
various fields.
This book is concerned with the concept and design of synchronous reluctance motors
(SyRMs). It covers all key topics required to understand this technology. Chapters will
cover the magnetic materials that are key to this technology, the motor's geometry,
several models of SyRMs, flux barriers and optimization approaches.
Despite two decades of massive strides in research and development on control
strategies and their subsequent implementation, most books on permanent magnet
motor drives still focus primarily on motor design, providing only elementary coverage
of control and converters. Addressing that gap with information that has largely been
disseminated only in journals and at conferences, Permanent Magnet Synchronous and
Brushless DC Motor Drives is a long-awaited comprehensive overview of power
electronic converters for permanent magnet synchronous machines and control
strategies for variable-speed operation. It introduces machines, power devices,
inverters, and control, and addresses modeling, implementation, control strategies, and
flux weakening operations, as well as parameter sensitivity, and rotor position
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sensorless control. Suitable for both industrial and academic audiences, this book also
covers the simulation, low cost inverter topologies, and commutation torque ripple of
PM brushless DC motor drives. Simulation of the motor drives system is illustrated with
MATLAB® codes in the text. This book is divided into three parts—fundamentals of PM
synchronous and brushless dc machines, power devices, inverters; PM synchronous
motor drives, and brushless dc motor drives. With regard to the power electronics
associated with these drive systems, the author: Explores use of the standard threephase bridge inverter for driving the machine, power factor correction, and inverter
control Introduces space vector modulation step by step and contrasts with PWM
Details dead time effects in the inverter, and its compensation Discusses new power
converter topologies being considered for low-cost drive systems in PM brushless DC
motor drives This reference is dedicated exclusively to PM ac machines, with a timely
emphasis on control and standard, and low-cost converter topologies. Widely used for
teaching at the doctoral level and for industrial audiences both in the U.S. and abroad, it
will be a welcome addition to any engineer’s library.
The reduction of energy consumption through improvements in energy efficiency has
become an important goal for all countries, in order to improve the efficiency of the
economy, to increase energy supply security, and to reduce the emissions of CO and
other pollutants caused by power· generation. 2 Electric motors use over half of all
electricity consumed in developed countries. Typically 60-80% of the electricity which is
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used in the industrial sector and about 35% of the electricity used in the commercial
sector in the European Union is consumed by motors. In industry, a motor consumes
an annual quantity of electricity which corresponds to approximately 5 times its
purchase price, throughout its whole life of aroun~ 12 to 20 years. Motors are by far the
most important type of electric load. They are used in all sectors and in a wide range of
applications, namely the following: fans, compressors, pumps, mills, winders, elevators,
transports, home appliances, and office equipment, etc. It is their wide use that makes
motor drive systems one of the main targets to achieve significant energy savings. As
motors are the largest USers of electrical energy, even small efficiency improvements
will produce very large energy savings.
The modern world hungers for electricity. Traditionally, this hunger was sated with
predominantly constant-speed-regulated, synchronous generators. However, new
demands require the stable, quick, and efficient delivery and control offered by variablespeed generators. Surveying all of the technologies used to satisfy the world's demand
for o
Power electronics, which is a rapidly growing area in terms of research and
applications, uses modern electronics technology to convert electric power from one
form to another, such as ac-dc, dc-dc, dc-ac, and ac-ac with a variable output
magnitude and frequency. Power electronics has many applications in our every day
life such as air-conditioners, electric cars, sub-way trains, motor drives, renewable
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energy sources and power supplies for computers. This book covers all aspects of
switching devices, converter circuit topologies, control techniques, analytical methods
and some examples of their applications. * 25% new content * Reorganized and revised
into 8 sections comprising 43 chapters * Coverage of numerous applications, including
uninterruptable power supplies and automotive electrical systems * New content in
power generation and distribution, including solar power, fuel cells, wind turbines, and
flexible transmission

This book reports the state of the art of energy-efficient electrical motor driven
system technologies, which can be used now and in the near future to achieve
significant and cost-effective energy savings. It includes the recent developments
in advanced electrical motor end-use devices (pumps, fans and compressors) by
some of the largest manufacturers. Policies and programs to promote the large
scale penetration of energy-efficient technologies and the market transformation
are featured in the book, describing the experiences carried out in different parts
of the world. This extensive coverage includes contributions from relevant
institutions in the Europe, North America, Latin America, Africa, Asia, Australia
and New Zealand.
This book is devoted to students, PhD students, postgraduates of electrical
engineering, researchers, and scientists dealing with the analysis, design, and
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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.
Electric energy is arguably a key agent for our material prosperity. With the
notable exception of photovoltaic generators, electric generators are exclusively
used to produce electric energy from mechanical energy. More than 60% of all
electric energy is used in electric motors for useful mechanical work in various
industries. This book presents the modeling, performance, design, and control of
reluctance synchronous and flux-modulation machines developed for higher
efficiency and lower cost. It covers one- and three-phase reluctance synchronous
motors in line-start applications and various reluctance flux-modulation motors in
pulse width modulation converter-fed variable speed drives. FEATURES
Presents basic and up-to-date knowledge about the topologies, modeling,
performance, design, and control of reluctance synchronous machines. Includes
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information on recently introduced reluctance flux-modulation electric machines
(switched- flux, flux-reversal, Vernier, transverse flux, claw pole, magnetic-geared
dual-rotor, brushless doubly fed, etc.). Features numerous examples and case
studies throughout. Provides a comprehensive overview of all reluctance electric
machines.
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
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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
carry out design, analyses, and development of controlled-speed electrical
drives.
Reluctance synchronous motors are attractive both for their line-start (constant
speed) and for their variable speed (inverter-fed) applications. Ths book is the
first comprehensive treatment of this emerging competitor in the electric drive
market.
A timely comprehensive reference consolidates the research and development of
electric vehicle machines and drives for electric and hybrid propulsions •
Focuses on electric vehicle machines and drives • Covers the major technologies
in the area including fundamental concepts and applications • Emphasis the
design criteria, performance analyses and application examples or potentials of
various motor drives and machine systems • Accompanying website includes the
simulation models and outcomes as supplementary material
This is the first comprehensive book which discusses numerous AI applications
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to electrical machines and drives. It presents a detailed and unified mathematical
and physical treatment, and contains many worked examples, presents
numerous simulation results and shows a large number of experimental results
obtained on different DSP systems. It is essential reading for anyone interested
in acquiring a solid background in AI-based electrical machines and drives,
including students, teachers and other academics, and an industrial readership.
Reluctance Synchronous Machines and DrivesOxford University Press on Demand
Interest in permanent magnet synchronous machines (PMSMs) is continuously
increasing worldwide, especially with the increased use of renewable energy and the
electrification of transports. This book contains the successful submissions of fifteen
papers to a Special Issue of Energies on the subject area of “Permanent Magnet
Synchronous Machines”. The focus is on permanent magnet synchronous machines
and the electrical systems they are connected to. The presented work represents a
wide range of areas. Studies of control systems, both for permanent magnet
synchronous machines and for brushless DC motors, are presented and experimentally
verified. Design studies of generators for wind power, wave power and hydro power are
presented. Finite element method simulations and analytical design methods are used.
The presented studies represent several of the different research fields on permanent
magnet machines and electric drives.
Permanent Magnet, Reluctance, and Self-Synchronous Motors discusses the theory,
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design, and control of permanent magnet materials. The book describes permanent
magnets and their applications to electric machines as well as their performance
characteristics and limitations. It presents the performance and calculations of PM
commutator motors and an approach to their design. Permanent magnet synchronous
motors, finite-element calculations, design methodologies, and rectangular and
sinusoidal current control are discussed. It presents reluctance motors, their topologies
and performance analyses as well as reluctance synchronous motors, with very large
rotor saliency ratios, and their vector control. Numerical examples and data of practical
interest are provided throughout the book. The book will be very useful to engineers
involved in the design and manufacturing of permanent magnet and reluctance motors
and high-performance drives, as well as electrical engineering students and educators.
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
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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 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-by-step 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.
Based on author Ion Boldea’s 40 years of experience and the latest research, Linear
Electric Machines, Drives, and Maglevs Handbook provides a practical and
comprehensive resource on the steady improvement in this field. The book presents indepth reviews of basic concepts and detailed explorations of complex subjects,
including classifications and practical topologies, with sample results based on an up-toPage 11/25
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date survey of the field. Packed with case studies, this state-of-the-art handbook covers
topics such as modeling, steady state, and transients as well as control, design, and
testing of linear machines and drives. It includes discussion of types and
applications—from small compressors for refrigerators to MAGLEV transportation—of
linear electric machines. Additional topics include low and high speed linear induction or
synchronous motors, with and without PMs, with progressive or oscillatory linear
motion, from topologies through modeling, design, dynamics, and control. With a
breadth and depth of coverage not found in currently available references, this book
includes formulas and methods that make it an authoritative and comprehensive
resource for use in R&D and testing of innovative solutions to new industrial challenges
in linear electric motion/energy automatic control.
Electric Motors and Drives: Fundamentals, Types and Applications provides information
regarding the inner workings of motor and drive system. The book is comprised of nine
chapters that cover several aspects and types of motor and drive systems. Chapter 1
discusses electric motors, and Chapter 2 deals with power electronic converters for
motor drives. Chapter 3 covers the conventional d.c. motors, while Chapter 4 tackles
inductions motors – rotating field, slip, and torque. The book also talks about the
operating characteristics of induction motors, and then deals with the inverter-fed
induction motor drives. The stepping motor systems; the synchronous, switched
reluctance, and brushless d.c. drives; and the motor/drive selection are also covered.
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The text will be of great use to individuals who wish to familiarize themselves with motor
and drive systems.
Classical synchronous motors are the most effective device to drive industrial
production systems and robots with precision and rapidity. However, numerous
applications require efficient controls in non-conventional situations. Firstly, this is the
case with synchronous motors supplied by thyristor line-commutated inverters, or with
synchronous motors with faults on one or several phases. Secondly, many drive
systems use non-conventional motors such as polyphase (more than three phases)
synchronous motors, synchronous motors with double excitation, permanent magnet
linear synchronous motors, synchronous and switched reluctance motors, stepping
motors and piezoelectric motors. This book presents efficient controls to improve the
use of these non-conventional motors. Contents 1. Self-controlled Synchronous Motor:
Principles of Function and Simplified Control Model, Francis Labrique and François
Baudart. 2. Self-controlled Synchronous Motor: Dynamic Model Including the Behavior
of Damper Windings and Commutation Overlap, Ernest Matagne. 3. Synchronous
Machines in Degraded Mode, Damien Flieller, Ngac Ky Nguyen, Hervé Schwab and
Guy Sturtzer. 4. Control of the Double-star Synchronous Machine Supplied by PWM
Inverters, Mohamed Fouad Benkhoris. 5. Vectorial Modeling and Control of Multiphase
Machines with Non-salient Poles Supplied by an Inverter, Xavier Kestelyn and Éric
Semail. 6. Hybrid Excitation Synchronous Machines, Nicolas Patin and Lionel Vido. 7.
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Advanced Control of the Linear Synchronous Motor, Ghislain Remy and Pierre-Jean
Barre. 8. Variable Reluctance Machines: Modeling and Control, Mickael Hilairet, Thierry
Lubin and Abdelmounaïm Tounzi. 9. Control of the Stepping Motor, Bruno Robert and
Moez Feki . 10. Control of Piezoelectric Actuators, Frédéric Giraud and Betty LemaireSemail.

Industrial electronics systems govern so many different functions that vary in
complexity-from the operation of relatively simple applications, such as electric
motors, to that of more complicated machines and systems, including robots and
entire fabrication processes. The Industrial Electronics Handbook, Second
Edition combines traditional and new
This book offers an essential compendium on the analysis and design of
synchronous motors for variable-speed applications. Focusing on synchronous
reluctance and ferrite permanent-magnet (PM) synchronous reluctance
machines, it provides a broad perspective on three-phase machines for variable
speed applications, a field currently dominated by asynchronous machines and
rare-earth PM synchronous machines. It also describes synchronous reluctance
machines and PM machines without rare-earth materials, comparing them to
state-of-the-art solutions. The book provides readers with extensive information
on and finite element models of PM synchronous machines, including all relevant
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equations and with an emphasis on synchronous-reluctance and PM-assisted
synchronous-reluctance machines. It covers ferrite-assisted machines, modeled
as a subcase of PM-assistance, fractional slot combinations solutions, and a
quantitative, normalized comparison of torque capability with benchmark PM
machines. The book discusses a wealth of techniques for identifying machine
parameters, with an emphasis on self-commissioning algorithms, and presents
methods for automated machine design and optimization, including a software
tool developed for this purpose. Addressing an important gap in the field of PMless and less-PM electrical machines, it is intended as a self-contained reference
guide for both graduate students and professional machine designers, and as a
useful text for university courses on automated and/or optimized design of
electrical machines and drives.
The switched reluctance machine (SRM) is the least expensive electrical
machine to produce, yet one of the most reliable. As such, research has
blossomed during the last decade, and the SRM and variable drive systems
using SRMs are receiving considerable attention from industry. Because they
require a power electronic converter and controller to function, however,
successful realization of an SRM variable drive system demands an
understanding of the converter and controller subsystems and their integration
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with the machine. Switched Reluctance Motor Drives provides that
understanding. It presents a unified view of the machine and its drive system
from all of its system and subsystem aspects. With a careful balance of theory
and implementation, the author develops the analysis and design of SRMs from
first principles, introduces a wide variety of power converters available for driving
the SRM, and systematically presents both low- and high-performance
controllers. The book includes an in-depth study of acoustic noise and its
minimization along with application examples that include comparisons between
ac and dc drives and SRM drive. The result is the first book that provides a stateof-the-art knowledge of SRMs, power converters, and their use with both sensorbased and sensorless controllers. Switched Reluctance Motor Drives enables
both students and engineers to learn all aspects of SRM drive systems and
appreciate the interdependence of the various subsystems in performance
optimization.
Surveying the technologies used to satisfy the world's demand for open, efficient,
and clean electricity, Variable Speed Generators provides an in-depth
examination of variable-speed generators for both stand-alone and gridconnected applications. Part of The Electric Generators Handbook, Two-Volume
Set, this work offers authoritative, tightly focused treatment of the topologies,
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steady state and transients modeling, performance, control, design, and testing
of stand-alone and grid-connected generators operating at variable speeds.
Variable Speed Generators thoroughly covers all types of variable-speed
generators currently in progress in distributed generation and renewable energy
applications around the world. It delves into the steady state, transients, control,
and design of claw-pole rotor synchronous, induction, permanent magnetassisted synchronous, and switched reluctance starter alternators for hybridelectric vehicles. It also discusses PM synchronous, transverse-flux PM, and fluxreversal PM generators for low-speed wind and hydro energy conversion as well
as linear-motion alternators for residential and spacecraft applications. Numerous
design and control examples illustrate the discussion. The promise of renewable,
sustainable energy rests on our ability to design innovative power systems that
are able to harness energy from a variety of sources. Variable Speed Generators
supplies the tools necessary to design, validate, and deploy the right power
generation technologies to fulfill tomorrow's complex energy needs.
Electric Drives provides a practical understanding of the subtleties involved in the
operation of modern electric drives. The Third Edition of this bestselling textbook
has been fully updated and greatly expanded to incorporate the latest
technologies used to save energy and increase productivity, stability, and
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reliability. Every phrase, equation, number, and reference in the text has been
revisited, with the necessary changes made throughout. In addition, new
references to key research and development activities have been included to
accurately reflect the current state of the art. Nearly 120 new pages covering
recent advances, such as those made in the sensorless control of A.C. motor
drives, have been added; as have two new chapters on advanced scalar control
and multiphase electric machine drives. All solved numerical examples have
been retained, and the 10 MATLAB®–Simulink® programs remain online. Thus,
Electric Drives, Third Edition offers an up-to-date synthesis of the basic and
advanced control of electric drives, with ample material for a two-semester
course at the university level.
Switched reluctance motors have steadily increased in commercial importance
since their introduction in the early 1980's, while their technology - especially of
their electronic control - has made great progress. Their unique characteristics
introduce a delicate balance, in which the copper and iron are diminished in
quantity, complexity and cost, in favour of a greater reliance on sophistication in
the controller. Thus mastery of the control is the key challenge in the application
of these machines. This book is intended for engineer's in industry and in the
large research community in electrical machines and drives. It introduces the
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techniques for controlling switched reluctance machines, starting from first
principles and building up to the most advanced forms of sensorless control. It
covers the recent advances in electronic control and includes aspects of motion
control, automation, acoustic noise reduction and energy efficiency. Covers the
recent changes in control technology Includes up-to-date equipment and
methods Contains applications and case studies
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
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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 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
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course ’Controlled Electrical Drives’ in the first master, while Part 4 is used in
the specialised master on electrical energy.
Industrial motion control is paramount in raising productivity and quality and in reducing energy
and equipment maintenance costs in all industries. Electric drives share most of industrial
motion control applications. This book presents a comprehensive view of modern (variable
speed) electric drives, requiring no prior knowledge of power electronics or electric machinery.
It serves as an excellent source to anyone seeking thorough knowledge on topology,
performance, design elements, digital simulation programs (in MATLAB) and test results, as
well as practical issues in industrial drives. An interactive CD-ROM version is attached,
including: the entire text, for browsing problem solutions selected slides, for presentation 8
digital simulation MATLAB-Simulink programs of various drives Electric Drives represents a
new philosophy on the subject, steering its readership through the numerous advances in
technology and outlining ways for more improvement in the field.
Scope of the conference includes technology advances in design, analysis, manufacturing and
measurements for electrical machines and drives
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
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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.
Electric motors are the largest consumer of electric energy and they play a critical role in the
growing market for electrification. Due to their simple construction, switched reluctance motors
(SRMs) are exceptionally attractive for the industry to respond to the increasing demand for
high-efficiency, high-performance, and low-cost electric motors with a more secure supply
chain. Switched Reluctance Motor Drives: Fundamentals to Applications is a comprehensive
textbook covering the major aspects of switched reluctance motor drives. It provides an
overview of the use of electric motors in the industrial, residential, commercial, and
transportation sectors. It explains the theory behind the operation of switched reluctance
motors and provides models to analyze them. The book extensively concentrates on the
fundamentals and applications of SRM design and covers various design details, such as
materials, mechanical construction, and controls. Acoustic noise and vibration is the most wellknown issue in switched reluctance motors, but this can be reduced significantly through a
multidisciplinary approach. These methodologies are explained in two chapters of the book.
The first covers the fundamentals of acoustic noise and vibration so readers have the
necessary tools to analyze the problems and explains the surface waves, spring-mass models,
forcing harmonics, and mode shapes that are utilized in modeling and analyzing acoustic noise
and vibration. The second applies these fundamentals to switched reluctance motors and
provides examples for determining the sources of any acoustic noise in switched reluctance
motors. In the final chapter two SRM designs are presented and proposed as replacements for
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permanent magnet machines in a residential HVAC application and a hybrid-electric propulsion
application. It also shows a high-power and compact converter design for SRM drives.
Features: Comprehensive coverage of switched reluctance motor drives from fundamental
principles to design, operation, and applications A specific chapter on electric motor usage in
industrial, residential, commercial, and transportation applications to address the benefits of
switched reluctance machines Two chapters address acoustic noise and vibration in detail
Numerous illustrations and practical examples on the design, modeling, and analysis of
switched reluctance motor drives Examples of switched reluctance motor and drive design
The authors were originally brought together to share research and applications through the
international Danfoss Professor Programme at Aalborg University in Denmark. Personal
computers would be unwieldy and inefficient without power electronic dc supplies. Portable
communication devices and computers would also be impractical. High-performance lighting
systems, motor controls, and a wide range of industrial controls depend on power electronics.
In the near future we can expect strong growth in automotive applications, dc power supplies
for communication systems, portable applications, and high-end converters. We are
approaching a time when all electrical energy will be processed and controlled through power
electronics somewhere in the path from generation to end use. The most up-to-date
information available is presented in the text Written by a world renowned leader in the field
This Special Issue deals with improvements in the energy efficiency of electric devices,
machines, and drives, which are achieved through improvements in the design, modelling,
control, and operation of the system. Properly sized and placed coils of a welding transformer
can reduce the required iron core size and improve the efficiency of the welding system
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operation. New structures of the single-phase field excited flux switching machine improve its
performance in terms of torque, while having higher back-EMF and unbalanced
electromagnetic forces. A properly designed rotor notch reduces the torque ripple and cogging
torque of interior permanent magnet motors for the drive platform of electric vehicles, resulting
in lower vibrations and noise. In the field of modelling, the torque estimation of a Halbach array
surface permanent magnet motor with a non-overlapping winding layout was improved by
introducing an analytical two-dimensional subdomain model. A general method for determining
the magnetically nonlinear two-axis dynamic models of rotary and linear synchronous
reluctance machines and synchronous permanent magnet machines is introduced that
considers the effects of slotting, mutual interaction between the slots and permanent magnets,
saturation, cross saturation, and end effects. Advanced modern control solutions, such as
neural network-based model reference adaptive control, fuzzy control, senseless control,
torque/speed tracking control derived from the 3D non-holonomic integrator, including drift
terms, maximum torque per ampere, and maximum efficiency characteristics, are applied to
improve drive performance and overall system operation.
"This book gives readers crucial information to understand magnetic design, dynamic
modeling, and high-grade control of switched reluctance motor drives (SRM) in the context of
various motoring and generation applications. That includes those required in automotive,
consumer products, and energy-harvesting industries. Content covers experimental and
application-related design strategies and provides insightful explanations of multi-physics
problems within SRM. It opens the door for new opportunities to use SRM drives in other
relevant industries, especially those aimed at operation under harsh environmental conditions
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and very high speeds."--Provided by publisher.
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