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Power Magnetic Devices - Scott D. Sudhoff
2014-01-30
Presents a multi-objective design approach to
the many power magnetic devices in use today
Power Magnetic Devices: A Multi-Objective
Design Approach addresses the design of power
magnetic devices—including inductors,
transformers, electromagnets, and rotating
electric machinery—using a structured design
approach based on formal single- and multiobjective optimization. The book opens with a
discussion of evolutionary-computing-based
optimization. Magnetic analysis techniques
useful to the design of all the devices considered
in the book are then set forth. This material is
then used for inductor design so readers can
start the design process. Core loss is next
considered; this material is used to support
transformer design. A chapter on force and
torque production feeds into a chapter on
electromagnet design. This is followed by
chapters on rotating machinery and the design
of a permanent magnet AC machine. Finally,
enhancements to the design process including
thermal analysis and AC conductor losses due to
skin and proximity effects are set forth. Power
Magnetic Devices: Focuses on the design
process as it relates to power magnetic devices
such as inductors, transformers, electromagnets,
and rotating machinery Offers a structured
design approach based on single- and multiobjective optimization Helps experienced
designers take advantage of new techniques
which can yield superior designs with less
electrical-09-power-electronics-24-dc-machine-and

engineering time Provides numerous case
studies throughout the book to facilitate readers’
comprehension of the analysis and design
process Includes Powerpoint-slide-based student
and instructor lecture notes and MATLAB-based
examples, toolboxes, and design codes Designed
to support the educational needs of students,
Power Magnetic Devices: A Multi-Objective
Design Approach also serves as a valuable
reference tool for practicing engineers and
designers. MATLAB examples are available via
the book support site.
New Trends on System Science and Engineering
- H. Fujita 2015-06-23
System science and engineering is a field that
covers a wide spectrum of modern technology. A
system can be seen as a collection of entities and
their interrelationships, which forms a whole
greater than the sum of the entities and
interacts with people, organisations, cultures
and activities and the interrelationships among
them. Systems composed of autonomous
subsystems are not new, but the increased
complexity of modern technology demands ever
more reliable, intelligent, robust and adaptable
systems to meet evolving needs. This book
presents papers delivered at the International
Conference on System Science and Engineering
(ICSSE2015), held in Morioka, Japan, in July
2015. Some of the topics covered here include:
systems modeling, tools and simulation; cloud
robotics and computing systems; systems safety
and security; smart grid, human systems and
industrial organization and management; and
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novel applications of systems engineering and
systems architecture. Capturing as it does the
latest state-of-the-art and challenges in system
sciences and its supporting technology, this book
will be of interest to all those involved in
developing and using system science
methodology, tools and techniques
Power Electronic Systems - Anish Deb
2017-12-19
A Totally Different Outlook on Power Electronic
System Analysis Power Electronic Systems:
Walsh Analysis with MATLAB® builds a case for
Walsh analysis as a powerful tool in the study of
power electronic systems. It considers the
application of Walsh functions in analyzing
power electronic systems, and the advantages
offered by Walsh domain analysis of power
electronic systems. Solves Power Electronic
Systems in an Unconventional Way This book
successfully integrates power electronics as well
as systems and control. Incorporating a
complete orthonormal function set very much
unlike the sine–cosine functions, it introduces a
blending between piecewise constant orthogonal
functions and power electronic systems. It
explores the background and evolution of power
electronics, and discusses Walsh and related
orthogonal basis functions. It develops the
mathematical foundation of Walsh analysis, and
first- and second-order system analyses by Walsh
technique. It also describes the Walsh domain
operational method and how it is applied to
linear system analysis. Introduces Theories Step
by Step While presenting the underlying
principles of Walsh analysis, the authors
incorporate many illustrative examples, and
include a basic introduction to linear algebra
and MATLAB® programs. They also examine
different orthogonal piecewise constant basis
functions like Haar, Walsh, slant, block pulse
functions, and other related orthogonal functions
along with their time scale evolution. • Analyzes
pulse–fed single input single output (SISO) firstand second-order systems • Considers stepwise
and continuously pulse width modulated chopper
systems • Describes a detailed analysis of
controlled rectifier circuits • Addresses inverter
circuits Power Electronic Systems: Walsh
Analysis with MATLAB® is written for
postgraduate students, researchers, and
academicians in the area of power electronics as
electrical-09-power-electronics-24-dc-machine-and

well as systems and control.
Design of Rotating Electrical Machines - Juha
Pyrhonen 2009-02-11
In one complete volume, this essential reference
presents an in-depth overview of the theoretical
principles and techniques of electrical machine
design. This book enables you to design rotating
electrical machines with its detailed step-by-step
approach to machine design and thorough
treatment of all existing and emerging
technologies in this field. Senior electrical
engineering students and postgraduates, as well
as machine designers, will find this book
invaluable. In depth, it presents the following:
Machine type definitions; different synchronous,
asynchronous, DC, and doubly salient reluctance
machines. An analysis of types of construction;
external pole, internal pole, and radial flux
machines. The properties of rotating electrical
machines, including the insulation and heat
removal options. Responding to the need for an
up-to-date reference on electrical machine
design, this book includes exercises with
methods for tackling, 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. Classroom tested material
and numerous graphs are features that further
make this book an excellent manual and
reference to the topic.
Fundamentals of Electrical Drives - Gopal K.
Dubey 2001
Suitable for undergraduate and postgraduate
courses in electrical drives, this book covers
topics on: Dynamics and control of electrical
drives; Selection of motor power rating; DC,
induction and synchronous motor drives;
Stepper motor and switched reluctance motor
drives; Permanent magnet ac and brushless dc
motor drives; and more.
Risk, Reliability and Safety: Innovating
Theory and Practice - Lesley Walls 2016-11-25
Risk, Reliability and Safety contains papers
describing innovations in theory and practice
contributed to the scientific programme of the
European Safety and Reliability conference
(ESREL 2016), held at the University of
Strathclyde in Glasgow, Scotland (25—29
September 2016). Authors include scientists,
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academics, practitioners, regulators and other
key individuals with expertise and experience
relevant to specific areas. Papers include domain
specific applications as well as general
modelling methods. Papers cover evaluation of
contemporary solutions, exploration of future
challenges, and exposition of concepts, methods
and processes. Topics include human factors,
occupational health and safety, dynamic and
systems reliability modelling, maintenance
optimisation, uncertainty analysis, resilience
assessment, risk and crisis management.
Impedance Source Power Electronic
Converters - Yushan Liu 2016-10-03
Impedance Source Power Electronic Converters
brings together state of the art knowledge and
cutting edge techniques in various stages of
research related to the ever more popular
impedance source converters/inverters.
Significant research efforts are underway to
develop commercially viable and technically
feasible, efficient and reliable power converters
for renewable energy, electric transportation
and for various industrial applications. This book
provides a detailed understanding of the
concepts, designs, controls, and application
demonstrations of the impedance source
converters/inverters. Key features:
Comprehensive analysis of the impedance
source converter/inverter topologies, including
typical topologies and derived topologies. Fully
explains the design and control techniques of
impedance source converters/inverters,
including hardware design and control
parameter design for corresponding control
methods. Presents the latest power conversion
solutions that aim to advance the role of power
electronics into industries and sustainable
energy conversion systems. Compares
impedance source converter/inverter
applications in renewable energy power
generation and electric vehicles as well as
different industrial applications. Provides an
overview of existing challenges, solutions and
future trends. Supported by calculation
examples, simulation models and results. Highly
accessible, this is an invaluable resource for
researchers, postgraduate/graduate students
studying power electronics and its application in
industry and renewable energy conversion as
well as practising R&D engineers. Readers will
electrical-09-power-electronics-24-dc-machine-and

be able to apply the presented material for the
future design of the next generation of efficient
power electronic converters/inverters.
The Power Electronics Handbook - Timothy L.
Skvarenina 2018-10-03
Less expensive, lighter, and smaller than its
electromechanical counterparts, power
electronics lie at the very heart of controlling
and converting electric energy, which in turn
lies at the heart of making that energy useful.
From household appliances to space-faring
vehicles, the applications of power electronics
are virtually limitless. Until now, however, the
same could not be said for access to up-to-date
reference books devoted to power electronics.
Written by engineers for engineers, The Power
Electronics Handbook covers the full range of
relevant topics, from basic principles to cuttingedge applications. Compiled from contributions
by an international panel of experts and full of
illustrations, this is not a theoretical tome, but a
practical and enlightening presentation of the
usefulness and variety of technologies that
encompass the field. For modern and emerging
applications, power electronic devices and
systems must be small, efficient, lightweight,
controllable, reliable, and economical. The
Power Electronics Handbook is your key to
understanding those devices, incorporating them
into controllable circuits, and implementing
those systems into applications from virtually
every area of electrical engineering.
Basic Principles of Power Electronics - Klemens
Heumann 1986
Electric Motors and Drives - Austin Hughes
2013-02-20
Electric Motors and Drives is intended for nonspecialist users of electric motors and drives,
filling the gap between maths- and theory-based
academic textbooks and the more prosaic
'handbooks', which provide useful detail but
little opportunity for the development of real
insight and understanding. The book explores all
of the widely-used modern types of motor and
drive, including conventional and brushless D.C.,
induction motors and servo drives, providing
readers with the knowledge to select the right
technology for a given job. The third edition
includes additional diagrams and worked
examples throughout. New topics include digital
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interfacing and control of drives, direct torque
control of induction motors and current-fed
operation in DC drives. The material on
brushless servomotors has also been expanded.
Austin Hughes' approach, using a minimum of
maths, has established Electric Motors and
Drives as a leading guide for electrical engineers
and mechanical engineers, and the key to a
complex subject for a wider readership,
including technicians, managers and students.
Acquire knowledge of and understanding of the
capabilities and limitations of motors and drives
without struggling through unnecessary maths
and theory Updated material on the latest and
most widely-used modern motors and drives,
including brushless servomotors New edition
includes additional diagrams and worked
examples throughout
2021 24th International Conference on
Electrical Machines and Systems (ICEMS) IEEE Staff 2021-10-31
01 Permanent Magnet Motors and Generators
02 Induction Machines and AC Machines 03
BLDC and DC Machines 04 Transformers and
Power Apparatus 05 Linear and Special
Machines 06 Magnetics and Field Analysis 07
Other Areas in Electric Machines 08 Motor
Control and Motor Drives 09 Motion Control and
Servo Systems 10 Sensorless Control 11
Automotive Power Electronics and EV Chargers
12 DC DC, AC DC, DC AC, AC AC Converters 13
Power Electronic Devices (Si and Wide Band
Gap) and Applications 14 Other Areas in Power
Electronics and Motor Drives 15 Renewable
Energy Systems 16 Batteries Modeling and
Management Systems, Energy Storage Systems
17 Smart Grids, FACTS, and Micro Grids 18
Wireless Power Transfer System and Application
19 Electric Hybrid Vehicles and Electric
Propulsion Systems 20 Personal Mobility and
Urban Air Mobility 21 AI Convergence
Technology for Electric Machine and Drive 22
Other Areas in Energy Systems and E Mobility
Fundamentals of Electric Machines: A
Primer with MATLAB - Warsame Hassan Ali
2019-06-12
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
electrical-09-power-electronics-24-dc-machine-and

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
machines.
Technologies for Electrical Power
Conversion, Efficiency, and Distribution:
Methods and Processes - Antchev, Mihail
2009-12-31
"This book presents an overall description of
electrical energy conversion technologies and
required power electronic converters"--Provided
by publisher.
Artificial Intelligent Techniques for Electric and
Hybrid Electric Vehicles - Chitra A. 2020-07-21
Electric vehicles are changing transportation
dramatically and this unique book merges the
many disciplines that contribute research to
make EV possible, so the reader is informed
about all the underlying science and
technologies driving the change. An emissionfree mobility system is the only way to save the
world from the greenhouse effect and other
ecological issues. This belief has led to a
tremendous growth in the demand for electric
vehicles (EV) and hybrid electric vehicles (HEV),
which are predicted to have a promising future
based on the goals fixed by the European
Commission's Horizon 2020 program. This book
brings together the research that has been
carried out in the EV/HEV sector and the leading
role of advanced optimization techniques with
artificial intelligence (AI). This is achieved by
compiling the findings of various studies in the
electrical, electronics, computer, and
mechanical domains for the EV/HEV system. In
addition to acting as a hub for information on
these research findings, the book also addresses
the challenges in the EV/HEV sector and
provides proven solutions that involve the most
promising AI techniques. Since the
commercialization of EVs/HEVs still remains a
challenge in industries in terms of performance
and cost, these are the two tradeoffs which need
to be researched in order to arrive at an optimal
solution. Therefore, this book focuses on the
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convergence of various technologies involved in
EVs/HEVs. Since all countries will gradually shift
from conventional internal combustion (IC)
engine-based vehicles to EVs/HEVs in the near
future, it also serves as a useful reliable
resource for multidisciplinary researchers and
industry teams.
Reliability in Power Electronics and Electrical
Machines: Industrial Applications and
Performance Models - Kaboli, Shahriyar
2016-03-08
In modern industries, electrical energy
conversion systems consist of two main parts:
electrical machines and power electronic
converters. With global electricity use at an alltime high, uninterrupted operation of electrical
power converters is essential. Reliability in
Power Electronics and Electrical Machines:
Industrial Applications and Performance Models
provides an in-depth analysis of reliability in
electrical energy converters as well as strategies
for designing dependable power electronic
converters and electrical machines. Featuring a
comprehensive discussion on the topics of
reliability design and measurement, failure
mechanisms, and specific issues pertaining to
quality, efficiency, and durability, this timely
reference source offers practical examples and
research-based results for use by engineers,
researchers, and advanced-level students.
Modern Electric, Hybrid Electric, and Fuel
Cell Vehicles - Mehrdad Ehsani 2017-12-19
Air pollution, global warming, and the steady
decrease in petroleum resources continue to
stimulate interest in the development of safe,
clean, and highly efficient transportation.
Building on the foundation of the bestselling first
edition, Modern Electric, Hybrid Electric, and
Fuel Cell Vehicles: Fundamentals, Theory, and
Design, Second Edition updates and expands its
detailed coverage of the vehicle technologies
that offer the most promising solutions to these
issues affecting the automotive industry. Proven
as a useful in-depth resource and comprehensive
reference for modern automotive systems
engineers, students, and researchers, this book
speaks from the perspective of the overall drive
train system and not just its individual
components. New to the second edition: A case
study appendix that breaks down the Toyota
Prius hybrid system Corrections and updates of
electrical-09-power-electronics-24-dc-machine-and

the material in the first edition Three new
chapters on drive train design methodology and
control principles A completely rewritten
chapter on Fundamentals of Regenerative
Braking Employing sufficient mathematical
rigor, the authors comprehensively cover vehicle
performance characteristics, EV and HEV
configurations, control strategies, modeling, and
simulations for modern vehicles. They also cover
topics including: Drive train architecture
analysis and design methodologies Internal
Combustion Engine (ICE)-based drive trains
Electric propulsion systems Energy storage
systems Regenerative braking Fuel cell
applications in vehicles Hybrid-electric drive
train design The first edition of this book gave
practicing engineers and students a systematic
reference to fully understand the essentials of
this new technology. This edition introduces
newer topics and offers deeper treatments than
those included in the first. Revised many times
over many years, it will greatly aid engineers,
students, researchers, and other professionals
who are working in automotive-related
industries, as well as those in government and
academia.
Conducted Electromagnetic Interference
(EMI) in Smart Grids - Robert Smolenski
2012-03-22
As power systems develop to incorporate
renewable energy sources, the delivery systems
may be disrupted by the changes involved. The
grid’s technology and management must be
developed to form Smart Grids between
consumers, suppliers and producers. Conducted
Electromagnetic Interference (EMI) in Smart
Grids considers the specific side effects related
to electromagnetic interference (EMI) generated
by the application of these Smart Grids.
Conducted Electromagnetic Interference (EMI)
in Smart Grids presents specific EMI conducted
phenomena as well as effective methods to filter
and handle them once identified. After
introduction to Smart Grids, the following
sections cover dedicated methods for EMI
reduction and potential avenues for future
development including chapters dedicated to:
•potential system services, •descriptions of the
EMI spectra shaping methods, •methods of
interference voltage compensation, and
theoretical analysis of experimental results. By
5/13

Downloaded from test.unicaribe.edu.do
on by guest

focusing on these key aspects, Conducted
Electromagnetic Interference (EMI) in Smart
Grids provides a concise and comprehensive
coverage of an extensive subject matter. It
constitutes a key resource for any industry
practitioners, researchers or system designers
with interest in Smart Grids, particularly their
electromagnetic compatibility in the conducted
EMI frequency range.
Operation, Construction, and Functionality
of Direct Current Machines - Amin,
Muhammad 2015-04-30
Direct current machines are a quickly evolving
domain whose applications affect many aspects
of modern life from computers and printers to
toys, electric vehicles, and traction applications.
As their many uses continue to grow, it has
become apparent that understanding these
machines is the key to understanding our future.
Operation, Construction, and Functionality of
Direct Current Machines brings together many
concepts, from the most basic working principles
and construction of DC machines to more
advanced topics such as electro-magnetism,
armature reaction, parallel operations, and many
more. Highlighting theoretical concepts and
numerical problems, this book is an essential
reference source for students, educators, and
anyone interested in the field of electric
machines.
Power Electronics and Motor Drives - Bogdan
M. Wilamowski 2018-10-03
The Industrial Electronics Handbook, Second
Edition combines traditional and newer, more
specialized knowledge that will help industrial
electronics engineers develop practical solutions
for the design and implementation of high-power
applications. Embracing the broad technological
scope of the field, this collection explores
fundamental areas, including analog and digital
circuits, electronics, electromagnetic machines,
signal processing, and industrial control and
communications systems. It also facilitates the
use of intelligent systems—such as neural
networks, fuzzy systems, and evolutionary
methods—in terms of a hierarchical structure
that makes factory control and supervision more
efficient by addressing the needs of all
production components. Enhancing its value,
this fully updated collection presents research
and global trends as published in the IEEE
electrical-09-power-electronics-24-dc-machine-and

Transactions on Industrial Electronics Journal,
one of the largest and most respected
publications in the field. Power Electronics and
Motor Drives facilitates a necessary shift from
low-power electronics to the high-power
varieties used to control electromechanical
systems and other industrial applications. This
volume of the handbook: Focuses on special
high-power semiconductor devices Describes
various electrical machines and motors, their
principles of operation, and their limitations
Covers power conversion and the high-efficiency
devices that perform the necessary switchover
between AC and DC Explores very specialized
electronic circuits for the efficient control of
electric motors Details other applications of
power electronics, aside from electric
motors—including lighting, renewable energy
conversion, and automotive electronics
Addresses power electronics used in very-highpower electrical systems to transmit energy
Other volumes in the set: Fundamentals of
Industrial Electronics Control and Mechatronics
Industrial Communication Systems Intelligent
Systems
The Industrial Electronics Handbook - Five
Volume Set - Bogdan M. Wilamowski 2011-03-04
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
Power Converter of Electric Machines,
Renewable Energy Systems, and Transportation
- Adolfo Dannier 2021-09-02
Power converters and electric machines
represent essential components in all fields of
electrical engineering. In fact, we are heading
towards a future where energy will be more and
more electrical: electrical vehicles, electrical
motors, renewables, storage systems are now
widespread. The ongoing energy transition poses
new challenges for interfacing and integrating
different power systems. The constraints of
space, weight, reliability, performance, and
autonomy for the electric system have increased
the attention of scientific research in order to
find more and more appropriate technological
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solutions. In this context, power converters and
electric machines assume a key role in enabling
higher performance of electrical power
conversion. Consequently, the design and
control of power converters and electric
machines shall be developed accordingly to the
requirements of the specific application, thus
leading to more specialized solutions, with the
aim of enhancing the reliability, fault tolerance,
and flexibility of the next generation power
systems.
Power Electronics and Electric Drives for
Traction Applications - Gonzalo Abad
2016-11-14
Power Electronics and Electric Drives for
Traction Applications offers a practical approach
to understanding power electronics applications
in transportation systems ranging from railways
to electric vehicles and ships. It is an
application-oriented book for the design and
development of traction systems accompanied by
a description of the core technology. The first
four introductory chapters describe the common
knowledge and background required to
understand the preceding chapters. After that,
each application-specific chapter: highlights the
significant manufacturers involved; provides a
historical account of the technological evolution
experienced; distinguishes the physics and
mechanics; and where possible, analyses a real
life example and provides the necessary models
and simulation tools, block diagrams and
simulation based validations. Key features:
Surveys power electronics state-of-the-art in all
aspects of traction applications. Presents vital
design and development knowledge that is
extremely important for the professional
community in an original, simple, clear and
complete manner. Offers design guidelines for
power electronics traction systems in high-speed
rail, ships, electric/hybrid vehicles, elevators and
more applications. Application-specific chapters
co-authored by traction industry expert.
Learning supplemented by tutorial sections, case
studies and MATLAB/Simulink-based simulations
with data from practical systems. A valuable
reference for application engineers in traction
industry responsible for design and development
of products as well as traction industry
researchers, developers and graduate students
on power electronics and motor drives needing a
electrical-09-power-electronics-24-dc-machine-and

reference to the application examples.
Electric Powertrain - John G. Hayes
2018-02-05
The why, what and how of the electric vehicle
powertrain Empowers engineering professionals
and students with the knowledge and skills
required to engineer electric vehicle powertrain
architectures, energy storage systems, power
electronics converters and electric drives. The
modern electric powertrain is relatively new for
the automotive industry, and engineers are
challenged with designing affordable, efficient
and high-performance electric powertrains as
the industry undergoes a technological
evolution. Co-authored by two electric vehicle
(EV) engineers with decades of experience
designing and putting into production all of the
powertrain technologies presented, this book
provides readers with the hands-on knowledge,
skills and expertise they need to rise to that
challenge. This four-part practical guide
provides a comprehensive review of battery,
hybrid and fuel cell EV systems and the
associated energy sources, power electronics,
machines, and drives. The first part of the book
begins with a historical overview of
electromobility and the related environmental
impacts motivating the development of the
electric powertrain. Vehicular requirements for
electromechanical propulsion are then
presented. Battery electric vehicles (BEV), fuel
cell electric vehicles (FCEV), and conventional
and hybrid electric vehicles (HEV) are then
described, contrasted and compared for vehicle
propulsion. The second part of the book features
in-depth analysis of the electric powertrain
traction machines, with a particular focus on the
induction machine and the surface- and interiorpermanent magnet ac machines. The brushed dc
machine is also considered due to its ease of
operation and understanding, and its historical
place, especially as the traction machine on
NASA’s Mars rovers. The third part of the book
features the theory and applications for the
propulsion, charging, accessory, and auxiliary
power electronics converters. Chapters are
presented on isolated and non-isolated dc-dc
converters, traction inverters, and battery
charging. The fourth part presents the
introductory and applied electromagnetism
required as a foundation throughout the book. •
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Introduces and holistically integrates the key EV
powertrain technologies. • Provides a
comprehensive overview of existing and
emerging automotive solutions. • Provides
experience-based expertise for vehicular and
powertrain system and sub-system level study,
design, and optimization. • Presents many
examples of powertrain technologies from
leading manufacturers. • Discusses the dc
traction machines of the Mars rovers, the
ultimate EVs from NASA. • Investigates the
environmental motivating factors and impacts of
electromobility. • Presents a structured
university teaching stream from introductory
undergraduate to postgraduate. • Includes realworld problems and assignments of use to
design engineers, researchers, and students
alike. • Features a companion website with
numerous references, problems, solutions, and
practical assignments. • Includes introductory
material throughout the book for the general
scientific reader. • Contains essential reading
for government regulators and policy makers.
Electric Powertrain: Energy Systems, Power
Electronics and Drives for Hybrid, Electric and
Fuel Cell Vehicles is an important professional
resource for practitioners and researchers in the
battery, hybrid, and fuel cell EV transportation
industry. The book is a structured holistic
textbook for the teaching of the fundamental
theories and applications of energy sources,
power electronics, and electric machines and
drives to engineering undergraduate and
postgraduate students. Textbook Structure and
Suggested Teaching Curriculum This is primarily
an engineering textbook covering the automotive
powertrain, energy storage and energy
conversion, power electronics, and electrical
machines. A significant additional focus is placed
on the engineering design, the energy for
transportation, and the related environmental
impacts. This textbook is an educational tool for
practicing engineers and others, such as
transportation policy planners and regulators.
The modern automobile is used as the vehicle
upon which to base the theory and applications,
which makes the book a useful educational
reference for our industry colleagues, from
chemists to engineers. This material is also
written to be of interest to the general reader,
who may have little or no interest in the power
electrical-09-power-electronics-24-dc-machine-and

electronics and machines. Introductory science,
mathematics, and an inquiring mind suffice for
some chapters. The general reader can read the
introduction to each of the chapters and move to
the next as soon as the material gets too
advanced for him or her. Part I Vehicles and
Energy Sources Chapter 1 Electromobility and
the Environment Chapter 2 Vehicle Dynamics
Chapter 3 Batteries Chapter 4 Fuel Cells
Chapter 5 Conventional and Hybrid Powertrains
Part II Electrical Machines Chapter 6
Introduction to Traction Machines Chapter 7 The
Brushed DC Machine Chapter 8 Induction
Machines Chapter 9 Surface-permanent-magnet
AC Machines Chapter 10: Interior-permanentmagnet AC Machines Part III Power Electronics
Chapter 11 DC-DC Converters Chapter 12
Isolated DC-DC Converters Chapter 13 Traction
Drives and Three-phase Inverters Chapter 14
Battery Charging Chapter 15 Control of the
Electric Drive Part IV Basics Chapter 16
Introduction to Electromagnetism,
Ferromagnetism, and Electromechanical Energy
Conversion The first third of the book (Chapters
1 to 6), plus parts of Chapters 14 and 16, can be
taught to the general science or engineering
student in the second or third year. It covers the
introductory automotive material using basic
concepts from mechanical, electrical,
environmental, and electrochemical engineering.
Chapter 14 on electrical charging and Chapter
16 on electromagnetism can also be used as a
general introduction to electrical engineering.
The basics of electromagnetism, ferromagnetism
and electromechanical energy conversion
(Chapter 16) and dc machines (Chapter 7) can
be taught to second year (sophomore)
engineering students who have completed
introductory electrical circuits and physics. The
third year (junior) students typically have
covered ac circuit analysis, and so they can
cover ac machines, such as the induction
machine (Chapter 8) and the surface permanentmagnet ac machine (Chapter 9). As the students
typically have studied control theory, they can
investigate the control of the speed and torque
loops of the motor drive (Chapter 15). Power
electronics, featuring non-isolated buck and
boost converters (Chapter 11), can also be
introduced in the third year. The final-year
(senior) students can then go on to cover the
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more advanced technologies of the interiorpermanent-magnet ac machine (Chapter 10).
Isolated power converters (Chapter 12), such as
the full-bridge and resonant converters,
inverters (Chapter 13), and power-factorcorrected battery chargers (Chapter 14), are
covered in the power electronics section. This
material can also be covered at the introductory
postgraduate level. Various homework,
simulation, and research exercises are presented
throughout the textbook. The reader is
encouraged to attempt these exercises as part of
the learning experience. Instructors are
encouraged to contact the author, John Hayes,
direct to discuss course content or structure.
Modern Power Electronics - Bimal K. Bose
1992
Provides the latest techniques and energy-saving
applications for working with power
semiconductor devices, ac-dc converters, ac-ac
converters, dc-dc converters, dc-ac converters.
PWM methods, and converter applications. This
book starts with a very comprehensive tutorial
section which reviews state-of-the-art power
electronics technology, integrating power
semiconductor devices, different classes of
converter topologies, PWM techniques, and key
power electronics applications.
Recent Advances in Power Electronics and
Drives - Jitendra Kumar 2020-12-03
This book presents select proceedings of the
Electric Power and Renewable Energy
Conference 2020 (EPREC-2020). It provides
rigorous discussions, case studies, and recent
developments in the emerging areas of power
electronics, especially, power inverter and
converter, electrical drives, regulated power
supplies, operation of FACTS & HVDC, etc. The
readers would be benefited in enhancing their
knowledge and skills in these domain areas. The
book will be a valuable reference for beginners,
researchers, and professionals interested in
advancements in power electronics and drives.
Power Quality in Power Systems and
Electrical Machines - Ewald Fuchs 2015-07-14
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
electrical-09-power-electronics-24-dc-machine-and

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 chapters dealing with practical applications
924 references, mostly journal articles and
conference papers, as well as national and
international standards and guidelines
Applications of Power Electronics - Frede
Blaabjerg 2019-06-24
Power electronics technology is still an emerging
technology, and it has found its way into many
applications, from renewable energy generation
(i.e., wind power and solar power) to electrical
vehicles (EVs), biomedical devices, and small
appliances, such as laptop chargers. In the near
future, electrical energy will be provided and
handled by power electronics and consumed
through power electronics; this not only will
intensify the role of power electronics
technology in power conversion processes, but
also implies that power systems are undergoing
a paradigm shift, from centralized distribution to
distributed generation. Today, more than 1000
GW of renewable energy generation sources
(photovoltaic (PV) and wind) have been installed,
all of which are handled by power electronics
technology. The main aim of this book is to
highlight and address recent breakthroughs in
the range of emerging applications in power
electronics and in harmonic and electromagnetic
interference (EMI) issues at device and system
levels as discussed in robust and reliable power
electronics technologies, including fault
prognosis and diagnosis technique stability of
grid-connected converters and smart control of
power electronics in devices, microgrids, and at
system levels.
Modeling and Control of Sustainable Power
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Systems - Lingfeng Wang 2011-11-09
The concept of the smart grid promises the
world an efficient and intelligent approach of
managing energy production, transportation,
and consumption by incorporating intelligence,
efficiency, and optimality into the power grid.
Both energy providers and consumers can take
advantage of the convenience, reliability, and
energy savings achieved by real-time and
intelligent energy management. To this end, the
current power grid is experiencing drastic
changes and upgrades. For instance, more
significant green energy resources such as wind
power and solar power are being integrated into
the power grid, and higher energy storage
capacity is being installed in order to mitigate
the intermittency issues brought about by the
variable energy resources. At the same time,
novel power electronics technologies and
operating strategies are being invented and
adopted. For instance, Flexible AC transmission
systems and phasor measurement units are two
promising technologies for improving the power
system reliability and power quality. Demand
side management will enable the customers to
manage the power loads in an active fashion. As
a result, modeling and control of modern power
grids pose great challenges due to the adoption
of new smart grid technologies. In this book,
chapters regarding representative applications
of smart grid technologies written by worldrenowned experts are included, which explain in
detail various innovative modeling and control
methods.
Electrical Engineer's Reference Book - M. A.
Laughton 2002-09-27
For ease of use, this edition has been divided
into the following subject sections: general
principles; materials and processes; control,
power electronics and drives; environment;
power generation; transmission and distribution;
power systems; sectors of electricity use. New
chapters and major revisions include: industrial
instrumentation; digital control systems;
programmable controllers; electronic power
conversion; environmental control; hazardous
area technology; electromagnetic compatibility;
alternative energy sources; alternating current
generators; electromagnetic transients; power
system planning; reactive power plant and
FACTS controllers; electricity economics and

trading; power quality. *An essential source of
techniques, data and principles for all practising
electrical engineers *Written by an international
team of experts from engineering companies and
universities *Includes a major new section on
control systems, PLCs and microprocessors
Scientific and Technical Aerospace Reports 1991
Lists citations with abstracts for aerospace
related reports obtained from world wide
sources and announces documents that have
recently been entered into the NASA Scientific
and Technical Information Database.
Principles of Electric Machines and Power
Electronics - Paresh Chandra Sen 2021-02-25
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International Conference on Artificial
Intelligence and Sustainable Engineering Goutam Sanyal
This book comprises select papers from the
International Conference on Artificial
Intelligence and Sustainable Engineering (AISE
2020). The volume focuses on the recent
advancements in artificial intelligence and
addresses how it is useful in achieving truly
sustainable solutions. The key strands of this
book include artificial intelligence in healthcare,
IoT for modern life, security and surveillance,
big data analytics, machine learning and
computing, communication technologies,
gesture technology, virtual intelligence, and
audio & speech processing. The book addresses
sustainability challenges in various computing
techniques and opportunities for sustainable
engineering based on AI and supporting tools
such as engineering design for sustainable
development using IoT/AI, smart cities: waste
minimization, remanufacturing, reuse and
recycling technologies using IoT/AI, industry 4.0,
intelligent and smart grid systems, energy
conservation using technology, green
engineering/technology, robotic process
automation (RPA) and water and air quality
management. This book can be a valuable
resource for academicians, researchers, and
professionals working in AI and its applications.
Electrical Machines - Jacek F. Gieras 2016-10-14
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
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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, woundfield rotor 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.
Technical Abstract Bulletin Handbook of Automotive Power Electronics
and Motor Drives - Ali Emadi 2017-12-19
Initially, the only electric loads encountered in
an automobile were for lighting and the starter
motor. Today, demands on performance, safety,
emissions, comfort, convenience, entertainment,
and communications have seen the working-in of
seemingly innumerable advanced electronic
devices. Consequently, vehicle electric systems
require larger capacities and more complex
configurations to deal with these demands.
Covering applications in conventional, hybridelectric, and electric vehicles, the Handbook of
Automotive Power Electronics and Motor Drives
provides a comprehensive reference for
automotive electrical systems. This authoritative
handbook features contributions from an
outstanding international panel of experts from
industry and academia, highlighting existing and
emerging technologies. Divided into five parts,
the Handbook of Automotive Power Electronics
and Motor Drives offers an overview of
automotive power systems, discusses
semiconductor devices, sensors, and other
components, explains different power electronic
converters, examines electric machines and
associated drives, and details various advanced
electrical loads as well as battery technology for
automobile applications. As we seek to answer
the call for safer, more efficient, and loweremission vehicles from regulators and consumer

insistence on better performance, comfort, and
entertainment, the technologies outlined in this
book are vital for engineering advanced vehicles
that will satisfy these criteria.
Permanent Magnet Synchronous and Brushless
DC Motor Drives - Ramu Krishnan 2017-12-19
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 variablespeed 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
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.
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Advanced Control of Electrical Drives and
Power Electronic Converters - Jacek Kabziński
2016-09-30
This contributed volume is written by key
specialists working in multidisciplinary fields in
electrical engineering, linking control theory,
power electronics, artificial neural networks,
embedded controllers and signal processing. The
authors of each chapter report the state of the
art of the various topics addressed and present
results of their own research, laboratory
experiments and successful applications. The
presented solutions concentrate on three main
areas of interest: · motion control in complex
electromechanical systems, including sensorless
control; · fault diagnosis and fault tolerant
control of electric drives; · new control
algorithms for power electronics converters. The
chapters and the complete book possess strong
monograph attributes. Important practical and
theoretical problems are deeply and accurately
presented on the background of an exhaustive
state-of the art review. Many results are
completely new and were never published
before. Well-known control methods like field
oriented control (FOC) or direct torque control
(DTC) are referred as a starting point for
modifications or are used for comparison.
Among numerous control theories used to solve
particular problems are: nonlinear control,
robust control, adaptive control, Lyapunov
techniques, observer design, model predictive
control, neural control, sliding mode control,
signal filtration and processing, fault diagnosis,
and fault tolerant control.
Energy Efficiency in Electric Motors, Drives,
Power Converters and Related Systems - Mario
Marchesoni 2020-06-25
Today, there is a great deal of attention focused
on sustainable growth worldwide. The increase
in efficiency in the use of energy may even, in
this historical moment, bring greater benefit
than the use of renewable energies. Electricity
appears to be the most sustainable of energies
and the most promising hope for a planet
capable of growing without compromising its
own health and that of its inhabitants. Power
electronics and electrical drives are the key
technologies that will allow energy savings
through the reduction of energy losses in many
applications. This Special Issue has collected

several scientific contributions related to energy
efficiency in electrical equipment. Some articles
are dedicated to the use and optimization of
permanent magnet motors, which allow
obtaining the highest level of efficiency. Most of
the contributions describe the energy
improvements that can be achieved with power
electronics and the use of suitable control
techniques. Last but not least, some articles
describe interesting solutions for hybrid
vehicles, which were created mainly to save
energy in the smartest way possible.
Electric Vehicle Machines and Drives - K. T.
Chau 2015-08-24
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
Entrepreneurship in Power Semiconductor
Devices, Power Electronics, and Electric
Machines and Drive Systems - Krishnan Ramu
2020-12-07
Entrepreneurship in Power Semiconductor
Devices, Power Electronics, and Electric
Machines and Drive Systems introduces the
basics of entrepreneurship and a methodology
for the study of entrepreneurship in electrical
engineering and other engineering fields.
Entrepreneurship is considered here in three
fields of electrical engineering, viz. power
semiconductor devices, power electronics and
electric machines and drive systems, and their
current practice. It prepares the reader by
providing a review of the subject matter in the
three fields, their current status in research and
development with analysis aspect as needed,
thus allowing readers to gain self-sufficiency
while reading the book. Each field’s emerging
applications, current market and future market
forecasts are introduced to understand the basis
and need for emerging startups. Practical
learning is introduced in: (i) power
semiconductor devices entrepreneurship
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through the prism of 20 startups in detail, (ii)
power electronics entrepreneurship through 28
startup companies arranged under various
application fields and (iii) electric machines and
drive systems entrepreneurship through 15
startups in electromagnetic and 1 in
electrostatic machines and drive systems. The
book: (i) demystifies entrepreneurship in a
practical way to equip engineers and students
with entrepreneurship as an option for their
professional growth, pursuit and success; (ii)
provides engineering managers and corporatelevel executives a detailed view of
entrepreneurship activities in the considered
three fields that may potentially impact their

businesses, (iii) provides entrepreneurship
education in an electrical engineering
environment and with direct connection and
correlation to their fields of study and (iv)
endows a methodology that can be effectively
employed not only in the three illustrated fields
of electrical engineering but in other fields as
well. This book is for electrical engineering
students and professionals. For use in
undergraduate and graduate courses in
electrical engineering, the book contains
discussion questions, exercise problems, team
and class projects, all from a practical point of
view, to train students and assist professionals
for future entrepreneurship endeavors.
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