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wireless power transfer wpt is a promising technology used to transfer electric energy from a
transmitter to a receiver wirelessly without wires through various methods and technologies
using time varying electric magnetic or electromagnetic fields it is an attractive solution for
many industrial applications due to its many benefits over wired connections this book
discusses the theory and practical aspects of wpt technology

focusing on inductive wireless power transfer wpt which relies on coil resonators and power
converters this book begins by providing the background and basic theories of wpt which are
essential for newcomers to the field then two major challenges of wpt power transfer
distance and efficiency are subsequently addressed and multi resonator wpt systems which
not only offer a way to extend power transfer distance but also provide more flexibility are
investigated recent findings on techniques to maximize the power transfer efficiency of wpt
systems e g maximum efficiency point tracking are also introduced without the constraint of
cables wireless power transfer wpt is an elegant technique for charging or powering a range
of electrical devices e g electric vehicles mobile phones artificial hearts etc given its depth of
coverage the book can serve as a technical guideline or reference guide for engineers and
researchers working on wpt

wireless power transfer is the second edition of a well received first book which published in
2012 it represents the state of the art at the time of writing and addresses a unique subject
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of great international interest in terms of research most of the chapters are contributed by
the main author though as in the first edition several chapters are contributed by other
authors the authors of the various chapters are experts in their own right on the specific
topics within wireless energy transfer compared to the first edition this new edition is more
comprehensive in terms of the concepts discussed and the range of current industrial
applications which are presented such as those of magnetic induction from the eleven
chapters of the first edtion this second edition has expanded to twenty chapters more
chapters on the theoretical foundations and applications have been included this new
edition also contains chapters which deal with techniques for reducing power losses in
wireless power transfer systems in this regard specific chapters discuss impedance
matching methods frequency splitting and how to deploy systems based on frequency
splitting a new chapter on multi dimensional wireless power transfer has also been added the
design of wireless power transfer systems based on bandpass filtering approach has been
included in addition to the two techniques using couple mode theory and electronic circuits
the book has retained chapters on how to increase efficiency of power conversion and
induction and also how to control the power systems furthermore detailed techniques for
power relay including applications which were also discussed in the first edition have been
updated and kept the book is written in a progressive manner with a knowledge of the first
chapters making it easier to understand the later chapters most of the underlying theories
covered in the book are clearly relevant to inductive near field communications robotic
control robotic propulsion techniques induction heating and cooking and a range of
mechatronic systems

wireless power transfer techniques have been gaining researchers and industry attention
due to the increasing number of battery powered devices such as mobile computers mobile
phones smart devices intelligent sensors mainly as a way to replace the standard cable
charging but also for powering battery less equipment the storage capacity of batteries is an
extremely important element of how a device can be used if we talk about battery powered
electronic equipment the autonomy is one factor that may be essential in choosing a device
or another making the solution of remote powering very attractive a distinction has to be
made between the two forms of wireless power transmission as seen in terms of how the
transmitted energy is used at the receiving point transmission of information or data when it
is essential for an amount of energy to reach the receiver to restore the transmitted
information transmission of electric energy in the form of electromagnetic field when the
energy transfer efficiency is essential the power being used to energize the receiving
equipment the second form of energy transfer is the subject of this book

nikola tesla dream in the early 20th century of a world wireless system led him to build the
wardenclyffe tower a prototype base station serving as an emitter for his world wireless
system the base station was to supply wireless supply of electrical energy to a distant
receiver this book builds upon that dream and is a result of intensive research interest in
powerline machine to machine communications and wireless power transfer globally wireless
energy transfer or witricity wireless electricity transfers electricity instead of data the
technology is useful in cases where instantaneous or continuous energy is needed but
interconnecting wires are inconvenient hazardous or impossible the transfer is made
through inductive coupling and electromagnetic radiation inductive coupling provides
optimum power delivery to a receiver load if both the emitter and the receiver achieve
magnetic resonance concurrently energy transfer systems mostly use antennas operating in
their near field regions as fossil energy sources are being depleted rapidly worldwide and oil
prices soar solar energy enhanced with wireless power transfer wpt have become reasonable
alternatives for renewable energy and power harvesting they are finding use in
transportation electric and hybrid vehicles very fast trains and the emerging field of internet
of things this book is written by the leading experts on wireless energy transfer technology
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and its applications it introduces and explains the technology in great details and provides
the theory and practice of wpt through the two approaches of coupled mode theory and
circuit theory both approaches are dependent on resonance techniques the level of
presentation is suitable for design and training in depth coverage is provided on near field
concepts coupled mode theory and models circuit models of inductive antennas radiative
and inductive wireless power transfer wireless power relay concepts optimization techniques
for wireless power transfer systems control of wireless power transfer systems wireless
charging concepts wireless energy transfer applications in electric vehicles embedded
medical systems and propagation in human tissues each chapter is written by experts on a
selected aspect of wireless energy transfer the authors have gone to great lengths to
provide worked examples to assist the reader in working through some of the difficult
concepts and to allow more understanding the book is an excellent foundation for applying
wireless energy transfer technologies in most fields including transportation communication
home automation biomedical systems and home appliances the book is recommended to
practitioners and engineers in the power industry students in universities and research
institutes honours and post graduate students in physics electrical electronic engineering
and computer science will find the book easy to read and apply because of the mode of
presentation

focusing on inductive wireless power transfer wpt which relies on coil resonators and power
converters this book begins by providing the background and basic theories of wpt which are
essential for newcomers to the field then two major challenges of wpt power transfer
distance and efficiency are subsequently addressed and multi resonator wpt systems which
not only offer a way to extend power transfer distance but also provide more flexibility are
investigated recent findings on techniques to maximize the power transfer efficiency of wpt
systems e g maximum efficiency point tracking are also introduced without the constraint of
cables wireless power transfer wpt is an elegant technique for charging or powering a range
of electrical devices e g electric vehicles mobile phones artificial hearts etc given its depth of
coverage the book can serve as a technical guideline or reference guide for engineers and
researchers working on wpt

wireless power transfer wpt enables power to be transferred from a grid or storage unit to a
device without the need for cable connections this can be performed by inductive coupling
of magnetic fields as well as by direct radiative transfer via beams of electromagnetic waves
commonly radiowaves microwaves or lasers inductive coupling is the most widely used
wireless technology with applications including charging handheld devices rfid tags chargers
for implantable medical devices and proposed systems for charging electric vehicles
applications of radiative power transfer include solar power satellites and wireless powered
drone aircraft

shinohara and co authors present a comprehensive and in depth discussion of all current
wireless power transfer wpt methods and meet the growing need for a detailed
understanding of the advantages disadvantages and applications of each method wpt is a
game changing technology not only for iot networks and sensors but also for mobile
chargers long flying drones solar powered satellites and more and the list of potential
applications will continue to grow each author s chapter is based on a minimum of 13 years
and a maximum of over 30 years of research experience on selected wpt technologies to
explain the theory and advantages and disadvantages of this to various applications the
book provides an insight into wpt theories and technologies including inductive coupling for
short distance wpt radio waves for long distance wpt optical wpt using lasers supersonic wpt
in water and more the characteristics of each wpt method are compared theoretically and
technically the differences of each wpt method are explained with reference to the different
theories techniques and suitable applications the reader will gain an understanding of the
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recent and future commercial market and regulations regarding wpt they will be able to apply
this knowledge to select the appropriate wpt method for their desired application this book is
appropriate for students wpt researchers and engineers in industry who are developing wpt
applications

wireless power transfer is the second edition of a well received first book which published in
2012 it represents the state of the art at the time of writing and addresses a unique subject
of great international interest in terms of research most of the chapters are contributed by
the main author though as in the first edition several chapters are contributed by other
authors the authors of the various chapters are experts in their own right on the specific
topics within wireless energy transfer compared to the first edition this new edition is more
comprehensive in terms of the concepts discussed and the range of current industrial
applications which are presented such as those of magnetic induction from the eleven
chapters of the first edtion this second edition has expanded to twenty chapters more
chapters on the theoretical foundations and applications have been included this new
edition also contains chapters which deal with techniques for reducing power losses in
wireless power transfer systems in this regard specific chapters discuss impedance
matching methods frequency splitting and how to deploy systems based on frequency
splitting a new chapter on multi dimensional wireless power transfer has also been added the
design of wireless power transfer systems based on bandpass filtering approach has been
included in addition to the two techniques using couple mode theory and electronic circuits
the book has retained chapters on how to increase efficiency of power conversion and
induction and also how to control the power systems furthermore detailed techniques for
power relay including applications which were also discussed in the first edition have been
updated and kept the book is written in a progressive manner with a knowledge of the first
chapters making it easier to understand the later chapters most of the underlying theories
covered in the book are clearly relevant to inductive near field communications robotic
control robotic propulsion techniques induction heating and cooking and a range of
mechatronic systems

wireless power transfer for e mobility fundamentals and design guidelines for wireless
charging of electric vehicles provides a comprehensive resource for researchers and
engineers engaged in the development of automotive wpt systems the book opens with an
overview of wireless technologies for power transfer and their evolution over time then
focusing on the application of this technology to electric mobility highlighting its importance
in terms of impact and perspectives on the development of sustainable transport and
autonomous driving chapters discuss the fundamentals of electromagnetic field in wpt
systems and the circuit modelling in addition they examine core current electric vehicle
systems and present day automotive wpt standards design techniques of magnetic couplers
including compensation networks are explored in depth alongside power electronics
techniques for automotive wpt systems both stationary and dynamic automotive wpt
systems are rigorously assessed finally the problems of electromagnetic compatibility and
electromagnetic field safety are described with particular attention to shielding techniques
for the mitigation of magnetic field emissions addressing essential knowledge from
foundational to advanced levels wireless power transfer for e mobility provides practical
guidance to engineers and researchers developing the future of electric mobility provides an
advanced foundation for research and current industrial applications in automotive wpt
systems develops proven methodologies linked to some case studies using examples drawn
from global practice explores the role of wpt in near future mobility scenarios with featured
coverage of electrified transportation includes an extensive usage of equations from matlab
spice and comsol

this book addresses the design challenges in near field wireless power transfer wpt systems
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such as high efficiency compact size and long transmission range it presents new low profile
designs for the tx rx structures using different shapes of defected ground structures dgs like
h semi h and spiral strips dgs most near field wpt systems depend on magnetic resonant
coupling mrc using 3 d wire loops or helical antennas which are often bulky this in turn poses
technical difficulties in their application in small electronic devices and biomedical implants
to obtain compact structures printed spiral coils pscs have recently emerged as a candidate
for low profile wpt systems however most of the mrc wpt systems that use pscs have
limitations in the maximum achievable efficiency due to the feeding method inductive
feeding constrains the geometric dimensions of the main transmitting tx receiving rx
resonators which do not achieve the maximum achievable unloaded quality factor this book
will be of interest to researchers and professionals working on wpt related problems

what is wireless power transfer the transmission of electrical energy in the absence of cables
as a physical connection is referred to variously as wireless power transfer wpt wireless
power transmission wpt wireless energy transmission wet or electromagnetic power transfer
eptin a system for wirelessly transmitting power a transmitter device is propelled by electric
power derived from a power source this drives the device to generate a time varying
electromagnetic field which in turn transmits power across space to a receiver device the
receiver device then extracts power from the field and supplies it to an electrical load by
removing the need for cables and batteries the technology of wireless power transfer may
increase the portability convenience and safety of an electronic gadget for all of its users it is
helpful to employ wireless power transmission in order to power electrical equipment in
situations where physically connecting cables would be difficult harmful or otherwise
impossible how you will benefit i insights and validations about the following topics chapter 1
wireless power transfer chapter 2 microwave chapter 3 electromagnetic compatibility
chapter 4 antenna radio chapter 5 klystron chapter 6 near and far field chapter 7 index of
electronics articles chapter 8 resonator chapter 9 spark gap transmitter chapter 10 loop
antenna chapter 11 index of electrical engineering articles chapter 12 grid dip oscillator
chapter 13 coupling electronics chapter 14 inductive charging chapter 15 dielectric resonator
antenna chapter 16 wrel technology chapter 17 resonant inductive coupling chapter 18 qi
standard chapter 19 magnetoquasistatic field chapter 20 glossary of electrical and
electronics engineering chapter 21 history of the tesla coil ii answering the public top
guestions about wireless power transfer iii real world examples for the usage of wireless
power transfer in many fields iv 17 appendices to explain briefly 266 emerging technologies
in each industry to have 360 degree full understanding of wireless power transfer
technologies who this book is for professionals undergraduate and graduate students
enthusiasts hobbyists and those who want to go beyond basic knowledge or information for
any kind of wireless power transfer

this thesis focuses on the key technologies involved in magnetically coupled wireless power
transfer wpt starting from the basic structures and theories of wpt it addresses four
fundamental aspects of these systems firstly it analyzes the factors affecting transfer
efficiency and compares various methods for reducing the working frequency secondly it
discusses frequency splitting and offers a physical explanation thirdly it proposes and
assesses three multiple load transfer structures lastly it investigates wpt systems with
active voltage source and current source load as such the thesis offers readers a deeper
understanding of wpt technology while also proposing insightful new advances

wireless power transfer presents a detailed overview of multiple objective wireless power
transfer wpt technologies including the latest research developments and emerging
applications wireless power transfer principles and applications offers comprehensive
coverage of all key aspects of wireless power transfer wpt technologies including
fundamental theory intelligent control configuration analysis and emerging power
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electronics techniques this unique resource is the first book of its kind to provide in depth
discussion of energy transmission control schemes with emphasis on omni directional vector
control energy encryption based security control demand based optimal designs for
transmitter pickup and self resonance coils multiple objective power distribution and
maximum efficiency and power control under various conditions in addition this text
presents the methodologies and approaches of emerging multiple objective wpt
technologies discusses various applications for wireless charging techniques including
contactless power for electric vehicles in flight charging for unmanned aerial vehicles and
underwater wireless charging covers both intermittent and continuous impedance matching
methods for different classes of coils features more than 400 high quality illustrations and
numerous figures and tables throughout wireless power transfer principles and applications
is an invaluable technical reference for academic researchers and industry professionals in
power and energy engineering and an excellent textbook for postgraduate courses in
relevant areas of industrial and electronic engineering

this book describes the fundamentals and applications of wireless power transfer wpt in
electric vehicles evs wireless power transfer wpt is a technology that allows devices to be
powered without having to be connected to the electrical grid by a cable electric vehicles
can greatly benefit from wpt as it does away with the need for users to manually recharge
the vehicles batteries leading to safer charging operations some wireless chargers are
available already and research is underway to develop even more efficient and practical
chargers for evs this book brings readers up to date on the state of the art worldwide in
particular it provides the fundamental principles of wpt for the wireless charging of electric
vehicles car bicycles and drones including compensation topologies bi directionality and coil
topologies information on international standards for ev wireless charging design procedures
for ev wireless chargers including software files to help readers test their own designs
guidelines on the components and materials for ev wireless chargers review and analysis of
the main control algorithms applied to ev wireless chargers review and analysis of
commercial ev wireless charger products coming to the market and the main research
projects on this topic being carried out worldwide the book provides essential practical
guidance on how to design wireless chargers for electric vehicles and supplies matlab files
that demonstrate the complexities of wpt technology and which can help readers design
their own chargers

unquestionably it is difficult to transfer electrical energy to those places where is hard to
transfer energy using conventional wires especially in health sector for instance in heart
pumps because the heart pump normally needs energy to work and it is placed into the
human s buddy closed to patient s heart or charging portable devices such as mobile phone
tablet is always is a big problem to their users the wireless power transfer can come over
these problems wireless power transmission is a method of transferring energy to an
electrical device through an air gap without the use of wire or connector there are many
techniques to transferring power wirelessly such as inductive coupling resonant inductive
coupling microwave light waves the resonant inductive coupling is two self resonators which
have the same resonant frequency to transmit power in higher efficiency over mid range
distances without plentiful leakage wireless electricity systems theoretically solve all the
electric battery problem by delivering unlimited range and making it possible to use smaller
batteries which reduce the cost and weight this report will explore the technological
applications of wireless electricity designing and implementing a wireless power transfer
system application based on of resonant inductive coupling formulas and analysis of the
whole system are presented graphs are given to illustrate the power transfer efficiency
voltage current and received power to the distance between the transmitter coil and receiver
coil
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this book is inductive power transfer ipt in power electronics in order to improve the coupling
coefficient improve the quality factor and control the harmonics the method of analysis and
design of the ipt system is proposed by increasing the coupling coefficient of the magnetic
coupling structure and improving the quality factor of the system the efficiency of the
system is improved and the distance of ipt is extended the applicable readers are scholars
undergraduates and postgraduates in the field of power electronics

this book introduces the most state of the art wireless power transfer technologies for
electric vehicles from the fundamental theories to practical designs and applications
especially on the circuit analysis methods resonant compensation networks magnetic
couplers and related power electronics converters moreover some other necessary design
considerations such as communication systems detection of foreign and living objects emi
issues and battery charging strategies are also introduced to provide sufficient insights into
the industrial applications finally some future points are mentioned in brief different from
other works all the wpt technologies in this book are applied in real ev applications whose
effectiveness and reliability have been already tested and verified from this book readers
who are interested in the area of wireless power transfer can have a broad view of modern
wpt technologies readers who have no experience in the wpt area can learn the basic
concept analysis methods and design principles of the wpt system for ev charging even for
the readers who are occupied in this area this book also provides rich knowledge on
engineering applications and future trends of ev wireless charging

the wireless power transfer concept is continuously and rapidly evolving and new challenges
arise every day as a result of these rapid changes the need for up to date texts that address
this growing field from an interdisciplinary perspective persists this book organized into ten
chapters presents interesting novel solutions in the exploitation of the near and far field
techniques of wireless power transfer that will be used in the near future as well as a bird s
eye view of some aspects related to an emerging technological area that will change our
lives and will change the paradigm of how we use electrical equipment the book covers the
theory and also the practical aspects of technology implementation in a way that is suitable
for undergraduate and graduate level students as well as researchers and professional
engineers
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Introduction

The digital age has revolutionized the way
we read, making books more accessible than
ever. With the rise of ebooks, readers can
now carry entire libraries in their pockets.
Among the various sources for ebooks, free
ebook sites have emerged as a popular
choice. These sites offer a treasure trove of
knowledge and entertainment without the
cost. But what makes these sites so valuable,
and where can you find the best ones? Let's
dive into the world of free ebook sites.

Benefits of Free Ebook Sites

When it comes to reading, free ebook sites
offer numerous advantages.

Cost Savings

First and foremost, they save you money.
Buying books can be expensive, especially if
you're an avid reader. Free ebook sites allow
you to access a vast array of books without
spending a dime.

Accessibility

These sites also enhance accessibility.
Whether you're at home, on the go, or
halfway around the world, you can access
your favorite titles anytime, anywhere,
provided you have an internet connection.

Variety of Choices

Moreover, the variety of choices available is
astounding. From classic literature to
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contemporary novels, academic texts to
children's books, free ebook sites cover all
genres and interests.

Top Free Ebook Sites

There are countless free ebook sites, but a
few stand out for their quality and range of
offerings.

Project Gutenberg

Project Gutenberg is a pioneer in offering
free ebooks. With over 60,000 titles, this site
provides a wealth of classic literature in the
public domain.

Open Library

Open Library aims to have a webpage for
every book ever published. It offers millions
of free ebooks, making it a fantastic resource
for readers.

Google Books

Google Books allows users to search and
preview millions of books from libraries and
publishers worldwide. While not all books are
available for free, many are.

ManyBooks

ManyBooks offers a large selection of free
ebooks in various genres. The site is user-
friendly and offers books in multiple formats.

BookBoon

BookBoon specializes in free textbooks and
business books, making it an excellent
resource for students and professionals.

How to Download Ebooks Safely

Downloading ebooks safely is crucial to avoid
pirated content and protect your devices.

Avoiding Pirated Content

Stick to reputable sites to ensure you're not
downloading pirated content. Pirated ebooks
not only harm authors and publishers but
can also pose security risks.

Ensuring Device Safety

Always use antivirus software and keep your
devices updated to protect against malware
that can be hidden in downloaded files.

Legal Considerations

Be aware of the legal considerations when
downloading ebooks. Ensure the site has the
right to distribute the book and that you're
not violating copyright laws.

Using Free Ebook Sites for
Education

Free ebook sites are invaluable for
educational purposes.

Academic Resources

Sites like Project Gutenberg and Open
Library offer numerous academic resources,
including textbooks and scholarly articles.

Learning New Skills

You can also find books on various skills,
from cooking to programming, making these
sites great for personal development.

Supporting Homeschooling

For homeschooling parents, free ebook sites
provide a wealth of educational materials for
different grade levels and subjects.

Genres Available on Free Ebook
Sites

The diversity of genres available on free
ebook sites ensures there's something for
everyone.

Fiction

From timeless classics to contemporary
bestsellers, the fiction section is brimming
with options.

Non-Fiction

Non-fiction enthusiasts can find biographies,
self-help books, historical texts, and more.
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Textbooks

Students can access textbooks on a wide
range of subjects, helping reduce the
financial burden of education.

Children's Books

Parents and teachers can find a plethora of
children’s books, from picture books to
young adult novels.

Accessibility Features of Ebook
Sites

Ebook sites often come with features that
enhance accessibility.

Audiobook Options

Many sites offer audiobooks, which are great
for those who prefer listening to reading.

Adjustable Font Sizes

You can adjust the font size to suit your
reading comfort, making it easier for those
with visual impairments.

Text-to-Speech Capabilities

Text-to-speech features can convert written
text into audio, providing an alternative way
to enjoy books.

Tips for Maximizing Your Ebook
Experience

To make the most out of your ebook reading
experience, consider these tips.

Choosing the Right Device

Whether it's a tablet, an e-reader, or a
smartphone, choose a device that offers a
comfortable reading experience for you.

Organizing Your Ebook Library

Use tools and apps to organize your ebook
collection, making it easy to find and access
your favorite titles.
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Syncing Across Devices

Many ebook platforms allow you to sync your
library across multiple devices, so you can
pick up right where you left off, no matter
which device you're using.

Challenges and Limitations

Despite the benefits, free ebook sites come
with challenges and limitations.

Quality and Availability of Titles

Not all books are available for free, and
sometimes the quality of the digital copy can
be poor.

Digital Rights Management (DRM)

DRM can restrict how you use the ebooks
you download, limiting sharing and
transferring between devices.

Internet Dependency

Accessing and downloading ebooks requires
an internet connection, which can be a
limitation in areas with poor connectivity.

Future of Free Ebook Sites

The future looks promising for free ebook
sites as technology continues to advance.

Technological Advances

Improvements in technology will likely make
accessing and reading ebooks even more
seamless and enjoyable.

Expanding Access

Efforts to expand internet access globally
will help more people benefit from free ebook
sites.

Role in Education

As educational resources become more
digitized, free ebook sites will play an
increasingly vital role in learning.
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Conclusion

In summary, free ebook sites offer an
incredible opportunity to access a wide
range of books without the financial burden.
They are invaluable resources for readers of
all ages and interests, providing educational
materials, entertainment, and accessibility
features. So why not explore these sites and
discover the wealth of knowledge they offer?

FAQs

Are free ebook sites legal? Yes, most free
ebook sites are legal. They typically offer
books that are in the public domain or have
the rights to distribute them. How do | know
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if an ebook site is safe? Stick to well-known
and reputable sites like Project Gutenberg,
Open Library, and Google Books. Check
reviews and ensure the site has proper
security measures. Can | download ebooks to
any device? Most free ebook sites offer
downloads in multiple formats, making them
compatible with various devices like e-
readers, tablets, and smartphones. Do free
ebook sites offer audiobooks? Many free
ebook sites offer audiobooks, which are
perfect for those who prefer listening to their
books. How can | support authors if | use free
ebook sites? You can support authors by
purchasing their books when possible,
leaving reviews, and sharing their work with
others.
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