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This book details the design and technology of the on-line electric vehicle (OLEV) system and
its enabling wireless power-transfer technology, the “shaped magnetic field in resonance”
(SMFIR). The text shows how OLEV systems can achieve their three linked important goals:
reduction of CO2 produced by ground transportation; improved energy efficiency of ground
transportation; and contribution to the amelioration or prevention of climate change and global
warming. SMFIR provides power to the OLEV by wireless transmission from underground
cables using an alternating magnetic field and the reader learns how this is done. This cable
network will in future be part of any local smart grid for energy supply and use thereby
exploiting local and renewable energy generation to further its aims. In addition to the technical
details involved with design and realization of a fleet of vehicles combined with extensive
subsurface charging infrastructure, practical issues such as those involved with pedestrian
safety are considered. Furthermore, the benefits of reductions in harmful emissions without
recourse to large banks of batteries are made apparent. Importantly, the use of Professor
Suh’s axiomatic design paradigm enables such a complicated transportation system to be
developed at reasonable cost and delivered on time. The book covers both the detailed design
and the relevant systems-engineering knowledge and draws on experience gained in the
successful implementation of OLEV systems in four Korean cities. The introduction to
axiomatic design and the in-depth discussion of system and technology development provided
by The On-line Electric Vehicle is instructive to graduate students in electrical, mechanical and
transportation engineering and will help engineers and designers to master the efficient, timely
and to-cost implementation of large-scale networked systems. Managers responsible for the
running of large transportation infrastructure projects and concerned with technology
management more generally will also find much to interest them in this book.
Nikola Tesla's 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 electrical energy to a distant receiver. This
book builds upon that dream and is a result of intensive research 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) has become a reasonable alternative 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. Leading experts on the subject wrote this
book on wireless energy transfer technology and its applications. The publication introduces
and explains the technology in great detail 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, and wireless charging concepts; and wireless
energy transfer applications in electric vehicles, embedded medical systems, and the
propagation in human tissues. Each chapter covers a selected aspect of wireless energy
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transfer. The authors have gone to great lengths to provide worked examples in order to assist
the reader in working through some of the difficult concepts and 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. It is a recommended read for practitioners and engineers in the power
industry, students in universities, and research institutes. Honors and post graduate students in
Physics, electrical/electronic engineering, and computer science will find the text easy to read
and apply because of the mode of presentation.
In this ground breaking book, Naren Nath provides a sweeping narrative of revolutions since
the dawn of human civilization, leading up to the current and most impactful of them all—the
consumer revolution. The book paints a gripping picture of consumers melding together, akin
to nuclear fusion, to unleash unprecedented amount of energy and creativity, setting in motion
a stunning transfer of power from traditional institutions. In doing so, it tosses up myriad new
business ideas, and also highlights some of the sinister implications if the revolution is not
harnessed correctly. The Consumer Revolution provides a fascinating context and rationale for
some of the biggest current events and trends around the world. It is a stirring call for action to
billions of everyday consumers to express their will and wield power in this ultimate doctrine of
consumer empowerment.
This new edition of A Dictionary of Mechanical Engineering provides clear and concise
definitions and explanations for over 8,000 mechanical-engineering terms in the core areas of
design, stress analysis, dynamics, thermodynamics, and fluid mechanics, together with newly
extended coverage of materials engineering. More than 550 new entries have been
incorporated into the text, including alloy steels, biomaterials, ceramics, continuum mechanics,
conventional drilling, graphene, metallic glasses, superconductivity, and vapour deposition,
alongside over 25 additional line drawings and updated web links. It continues to be an
indispensable reference for students of mechanical engineering and related disciplines such as
aerospace engineering, chemical engineering, and civil engineering, practising engineers, and
other professionals needing to understand engineering terms.
This book discusses, for the first time, wireless power transfer in the ocean environment.
Topics covered include power electronic techniques, advanced control strategies, as well as
classic and emerging applications such as smart ocean energy systems and wireless power
transfer and charging of underwater autonomous vehicles. Emerging research topics are
presented, along with methodologies, approaches, and industrial development of intelligent
and energy-efficient techniques. Apart from the basic principles with an emphasis on inductive
power transfer and mathematical analysis, the book discusses the emerging implementation
for underwater wireless power transfer such as energy encryption, power and data transfer
through common links, and secured data- and cyber-security. Specifically, the book
comprehensively introduces significant discussions on UWPT coil theoretical and experimental
analysis in seawater, optimal design, and intelligent controls. For example, since fast
communication is not viable in an underwater environment, the proposed book discusses
Maximum Power Efficiency Tracking (MPET) control, which achieves a maximum power
efficiency (>85%) without communication or feedback from the transmitting side of the UWPT
system. A k-nearest-neighbors-based machine learning approach is used to estimate the
coupling coefficiency between the coils. This machine learning-based intelligent control method
can offer important guidance for graduate students, academic researchers, and industrial
engineers who want to understand the working principles and realize the developing trends in
underwater wireless power transfer. Finally, the book includes details on the modeling and
design of a smart ocean energy system--a new type of power harvesting system designed to
convert ocean energy into electricity, which has the capability of making underwater wireless
power connections with distributed marine devices.
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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 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.
In the first book-length history of Puerto Rican civil rights in New York City, Sonia Lee traces
the rise and fall of an uneasy coalition between Puerto Rican and African American activists
from the 1950s through the 1970s. Previous work has tended to see blacks and Latinos as
either naturally unified as "people of color" or irreconcilably at odds as two competing
minorities. Lee demonstrates instead that Puerto Ricans and African Americans in New York
City shaped the complex and shifting meanings of "Puerto Rican-ness" and "blackness"
through political activism. African American and Puerto Rican New Yorkers came to see
themselves as minorities joined in the civil rights struggle, the War on Poverty, and the Black
Power movement--until white backlash and internal class divisions helped break the coalition,
remaking "Hispanicity" as an ethnic identity that was mutually exclusive from "blackness."
Drawing on extensive archival research and oral history interviews, Lee vividly portrays this
crucial chapter in postwar New York, revealing the permeability of boundaries between African
American and Puerto Rican communities.
NOTE: The Binder-ready, Loose-leaf version of this text contains the same content as the
Bound, Paperback version. Fundamentals of Fluid Mechanic, 8th Edition offers comprehensive
topical coverage, with varied examples and problems, application of visual component of fluid
mechanics, and strong focus on effective learning. The text enables the gradual development
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of confidence in problem solving. The authors have designed their presentation to enable the
gradual development of reader confidence in problem solving. Each important concept is
introduced in easy-to-understand terms before more complicated examples are discussed.
Continuing this book's tradition of extensive real-world applications, the 8th edition includes
more Fluid in the News case study boxes in each chapter, new problem types, an increased
number of real-world photos, and additional videos to augment the text material and help
generate student interest in the topic. Example problems have been updated and numerous
new photographs, figures, and graphs have been included. In addition, there are more videos
designed to aid and enhance comprehension, support visualization skill building and engage
students more deeply with the material and concepts.
From mobile, cable-free re-charging of electric vehicles, smart phones and laptops to collecting
solar electricity from orbiting solar farms, wireless power transfer (WPT) technologies offer
consumers and society enormous benefits. Written by innovators in the field, this
comprehensive resource explains the fundamental principles and latest advances in WPT and
illustrates key applications of this emergent technology. Key features and coverage include:
The fundamental principles of WPT to practical applications on dynamic charging and static
charging of EVs and smartphones. Theories for inductive power transfer (IPT) such as the
coupled inductor model, gyrator circuit model, and magnetic mirror model. IPTs for road
powered EVs, including controller, compensation circuit, electro-magnetic field cancel, large
tolerance, power rail segmentation, and foreign object detection. IPTs for static charging for
EVs and large tolerance and capacitive charging issues, as well as IPT mobile applications
such as free space omnidirectional IPT by dipole coils and 2D IPT for robots. Principle and
applications of capacitive power transfer. Synthesized magnetic field focusing, wireless nuclear
instrumentation, and future WPT. A technical asset for engineers in the power electronics,
internet of things and automotive sectors, Wireless Power Transfer for Electric Vehicles and
Mobile Devices is an essential design and analysis guide and an important reference for
graduate and higher undergraduate students preparing for careers in these industries.
Dynamics of Smart Structures is a practical, concise and integrated text that provides an
introduction to the fundamental principles of a field that has evolved over the recent years into
an independent and identifiable subject area. Bringing together the concepts, techniques and
systems associated with the dynamics and control of smart structures, it comprehensively
reviews the differing smart materials that are employed in the development of the smart
structures and covers several recent developments in the field of structural dynamics.
Dynamics of Smart Structures has been developed to complement the author's new
interdisciplinary programme of study at Queen Mary, University of London that includes
courses on emerging and new technologies such as biomimetic robotics, smart composite
structures, micro-electro-mechanical systems (MEMS) and their applications and prosthetic
control systems. It includes chapters on smart materials and structures, transducers for smart
structures, fundamentals of structural control, dynamics of continuous structures, dynamics of
plates and plate-like structures, dynamics of piezoelectric media, mechanics of electroactuated composite structures, dynamics of thermo-elastic media: shape memory alloys, and
controller designs for flexible structures.

This book covers advancements of power electronic converters and their control
techniques for grid integration of large-scale renewable energy sources and electrical
vehicles. Major emphasis are on transformer-less direct grid integration, bidirectional
power transfer, compensation of grid power quality issues, DC system protection and
grounding, interaction in mixed AC/DC system, AC and DC system stability, magnetic
design for high-frequency high power density systems with advanced soft magnetic
materials, modelling and simulation of mixed AC/DC system, switching strategies for
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enhanced efficiency, and protection and reliability for sustainable grid integration. This
book is an invaluable resource for professionals active in the field of renewable energy
and power conversion.
This book provides an overview of recent innovations and achievements in the broad
areas of cyber-physical systems (CPS), including architecture, networking, systems,
applications, security, and privacy. The book discusses various new CPS technologies
from diverse aspects to enable higher level of innovation towards intelligent life. The
book provides insight to the future integration, coordination and interaction between the
physical world, the information world, and human beings. The book features
contributions from renowned researchers and engineers, who discuss key issues from
various perspectives, presenting opinions and recent CPS-related achievements.
Investigates how to advance the development of cyber-physical systems Provides a
joint consideration of other newly emerged technologies and concepts in relation to
CPS like cloud computing, big data, fog computing, and crowd sourcing Includes topics
related to CPS such as architecture, system, networking, application, algorithm,
security and privacy
A study conducted during summer 1993 to determine the bioavailability and transfer of
Cs-137 and Sr-90 to dairy cattle from herbage collected from a pasture contaminated
by particulate fallout is described. The study pasture was located 3.5 km from the
Chernobyl nuclear power plant. The true absorption coefficient (A(t)) determined for
Cs-137 (0.23) was considerably lower than previous estimates for radiocaesium
incorporated into vegetation by root uptake. It is likely that the low dry matter
digestibility of the diet and the potential presence of Cs-137 associated with adherent
soil-associated fuel particles contributed to this low bioavailability. The A(t) value
determined for Sr-90 (0.27) did not indicate a reduced bioavailability. It is suggested
that the current and previous calcium status of the animals was the controlling influence
on the transfer of Sr-90 from the diet to milk,
This thesis explores the feasibility of embedding communication within the power
transfer channel of a near field wireless power transfer system in order to increase the
versatility and efficiency of the system. The system was built around the LTC4125 autoresonant wireless power transmitter IC. Both the transmitter and receiver were tuned to
approximately 100kHz with a communication data bit rate of 1kHz. The thesis covers
both resonant wireless power transfer theory, the details of the embedded
communication and the results obtained.
Written by a highly regarded author with industrial and academic experience, this new
edition of an established bestselling book provides practical guidance for students,
researchers, and those in chemical engineering. The book includes a new section on
sustainable energy, with sections on carbon capture and sequestration, as a result of
increasing environmental awareness; and a companion website that includes problems,
worked solutions, and Excel spreadsheets to enable students to carry out complex
calculations.
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
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technology.
A resonant inductive wireless power transfer system, consisting of a primary
(transmitter) circuit and secondary (receiver) circuit, was designed and implemented.
This document also contains a novel indirect feedback method to optimize the power
efficiency of a wireless transfer system. The indirect feedback method presented allows
the primary circuit to adapt its power delivery to the power requirements of the
secondary circuit without requiring a direct feedback signal from the secondary. Also
presented are the results of the implementation of the indirect feedback method.
On a busy Washington morning, amid the shuffle of tourists and the brisk rush of
government officials, the stately calm of the White House is shattered in a hail of
gunfire. A group of terrorists has descended on the Executive Mansion, and gained
access by means of a violent massacre that has left dozens of innocent bystanders
murdered. The president is evacuated to his underground bunker - but not before
almost one hundred hostages are taken. While the politicians and the military leaders
argue over how to negotiate with the terrorists, one man is sent to break through the
barrage of panicked responses and political agendas surrounding the crisis. Mitch
Rapp, the CIA's top counterterrorism agent, makes his way into the White House and
soon discovers that the president is not as safe as Washington's power elite had
thought. And, in a race against time, he makes a chilling discovery that could determine
the fate of America - and realizes that the terrorist attack is only the beginning of a
master scheme to undermine an entire nation. Look out for the new Vince Flynn novel,
The Survivor, published in autumn 2015!
Written by one of the top scientists in this field, this is a systematic overview of the
fundamental concepts and powerful applications. The author presents the central
theories and mechanisms in electron transfer, followed by several systems in nature
where this is important, while also covering modern green applications. An invaluable
resource for graduate students and researchers working in this field in academia and
industry.
Fundamentals and Applications of Supercritical Carbon Dioxide (SCO2) Based Power
Cycles aims to provide engineers and researchers with an authoritative overview of
research and technology in this area. Part One introduces the technology and reviews
the properties of SCO2 relevant to power cycles. Other sections of the book address
components for SCO2 power cycles, such as turbomachinery expanders, compressors,
recuperators, and design challenges, such as the need for high-temperature materials.
Chapters on key applications, including waste heat, nuclear power, fossil energy,
geothermal and concentrated solar power are also included. The final section
addresses major international research programs. Readers will learn about the
attractive features of SC02 power cycles, which include a lower capital cost potential
than the traditional cycle, and the compounding performance benefits from a more
efficient thermodynamic cycle on balance of plant requirements, fuel use, and
emissions. Represents the first book to focus exclusively on SC02 power cycles
Contains detailed coverage of cycle fundamentals, key components, and design
challenges Addresses the wide range of applications of SC02 power cycles, from more
efficient electricity generation, to ship propulsion
This book focuses on emerging wireless power/data and energy harvesting technologies, and
highlights their fundamental requirements, followed by recent advancements. It provides a
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various technical overview and analysis of key techniques for wireless power/data and energy
harvesting system design. The state-of-the-art system introduced in this book will benefit
designers looking to develop wireless power transfer and energy harvesting technologies in a
variety of fields, such as wearable, implantable devices, home appliances, and electric
vehicles.
Abstract : The Triboelectric Energy Generator (TEG) is a promising energy resource for
various self-powered microelectronics. This report chooses a popular type of TEGs, which is
the Contact-Separate Triboelectric Energy Generator (CS-TEG) and explores its optimum
power performance. Firstly, it constructs a theoretical model that couples the mechanical
system governing equation and electrical system governing equation for the CS-TEG. Besides,
it is also a pioneer among the peers to introduce a term named 'triboelectric coupling force' in
the theoretical model, which properly explains the power transfer during triboelectric charge
generation. Secondly, it develops a decoupling algorithm for the coupled theoretical model and
a numerical algorithm based on Euler and Backward Euler methods for the decoupled Ordinary
Differential Equations (ODEs). As a result, the power-related performance of the CS-TEG can
be derived from the developed algorithms. Afterward, the theoretical model and the numerical
algorithms are verified with the analytical results in specific cases and are verified with
experimental results utilizing self-manufactured CS-TEG prototype and self-developed testing
device in more general cases. The theoretical results show good accordance with both
analytical and experimental results, which eventually verifies the theoretical model together
with the numerical solution. Finally, the power optimization of the CS-TEG is performed
through a case study to systematically illustrate how to reach an optimized power performance
and how different parameters in the theoretical model would affect the power performance.
With the power optimization process, the power output of the CS-TEG in the given scenario
increases from 17.2 uW to 45.6 uW. The figure of merit is finally achieved at 46.5 uW/g and 57
uW/cm2.
Wireless Power Transfer (WPT) is considered to be an innovative game changing technology.
The same radio wave and electromagnetic field theory and technology for wireless
communication and remote sensing is applied for WPT. In conventional wireless
communication systems, information is "carried" on a radio wave and is then transmitted over a
distance. In WPT however, the energy of the radio wave itself is transmitted over a distance.
Wireless communication technology has proven to be extremely useful, however in future it
should be even more useful to apply both wireless communication and wireless power
technologies together. There are various WPT technologies, e.g. inductive near field WPT,
resonance coupling WPT, WPT via radio waves, and laser power transfer. Recent Wireless
Power Transfer Technologies via Radio Waves focusses on recent technologies and
applications of the WPT via radio waves in far field. The book also covers the history, and
future, of WPT via radio waves, as well as safety, EMC and coexistence of radio waves for
WPT. Technical topics discussed in the book include: Radio Wave GenerationRadio Wave
Amplification with Solid States Circuit and Microwave TubesAntenna and Beam Forming
TechnologiesRadio Wave Conversion/Rectification to ElectricityBattery-less Sensor
Applications toward Internet of Things (IoT)Solar Power Satellite ApplicationSafety, EMC,
Coexistence of Radio Waves for the WPT WPT is an old technology based on the basic theory
of radio waves, however WPT is also a state-of-the-art technology for the latest applications in
IoT, sensor networks, wireless chargers for mobile phones, and solar power satellite. The
theory behind these technologies, as well as applications, are explained in this book.
Featuring critical material never before available in Western resources, this invaluable
millimeter-wave radar book delivers in-depth coverage of both theory and experimental data on
targets and clutter from land, sea, and precipitation. For the first time, you are provided with
measured data from Russian sources on radar characteristics of explosions, turbine exhausts,
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and sonic perturbations in target wakes.
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