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such the book is an essential reference resource for undergraduate and
postgraduate students as well as scholars and academics working in the
field.
Powering Biomedical Devices - Edwar Romero 2013-03-28
From exoskeletons to neural implants, biomedical devices are no less
than life-changing. Compact and constant power sources are necessary
to keep these devices running efficiently. Edwar Romero's Powering
Biomedical Devices reviews the background, current technologies, and
possible future developments of these power sources, examining not only
the types of biomedical power sources available (macro, mini, MEMS,
and nano), but also what they power (such as prostheses, insulin pumps,
and muscular and neural stimulators), and how they work (covering
batteries, biofluids, kinetic and thermal energy, and telemetry). The book
also looks at challenges such as energy generation efficiency, energy
density, rectification, and energy storage and management. A final
section on future trends rounds out the book. By briefly examining these
key aspects, this book gives its readers a valuable overview of biomedical
devices' power sources. A compact introduction to the vital topic of
biomedical devices' power sources Reviews the background, current
technologies, and possible future developments of biomedical power
sources Short-format text allows for material that is clear, concise, and
to-the-point Extensive references provided for further reading
Optical Sensors for Structural Health Monitoring - Paulo Antunes
2021-03-12
The evolution and need for the preservation and maintenance of existing
structures, recent or historical, has fostered research in the area of
structural monitoring, translated into the development of new
techniques, equipment and sensors. Early detection of damage and
accurate assessment of structural safety requires monitoring systems,
the data from which can be used to calibrate numerical models for
structural analysis and to assess safety. Data are obtained under realtime conditions, considering a group of parameters related to structural
properties, such as stresses, accelerations, deformations and
displacements. The analysis of structural properties is particularly
relevant when the structure is subjected to extreme events (earthquakes,
wind, fire and explosions, among others) or repeated loads (road/rail/air
traffic, vibrations induced by equipment and machines), since they affect
the structural integrity and put the users at risk. In order to prevent the
severe damage and eventual collapse of structures, and consequent
human, material and economic losses, the implementation of monitoring
systems becomes a valuable tool for today's society. Monitoring of
structures is becoming increasingly important, not only as preventive
action, but also due to actual economic and sustainability concerns, to
ensure a safer and more comfortable built environment.
MEMS Mirrors - Huikai Xie 2018-05-04
This book is a printed edition of the Special Issue "MEMS Mirrors" that
was published in Micromachines
Spark Erosion Machining - Neelesh Kumar Jain 2020-11-01
This book bridges the gaps where limited resources are available on
comprehensive coverage of spark erosion machining (SEM) based
processes. It provides researchers and scholars a vast amount of
information on recent research on the subject. It also serves as a
resource of novel and specialized applications of spark erosion
machining and its variants, for students and faculties involved with
advanced machining processes. Some salient features of the book:
Describes various important aspects of spark-erosion based processes
including their derived and hybrid processes. Includes a broad scope of
SEM applications from industrial, commercial, and scientific to
aerospace, automobiles and biomedical domains. Covers a wide range of
materials applications of SE-based processes to different exotic and
difficult-to-machine materials, i.e. superalloys, composites, ceramics,

Nanotechnology for Energy Sustainability - Baldev Raj 2017-01-30
In three handy volumes, this ready reference provides a detailed
overview of nanotechnology as it is applied to energy sustainability.
Clearly structured, following an introduction, the first part of the book is
dedicated to energy production, renewable energy, energy storage,
energy distribution, and energy conversion and harvesting. The second
part then goes on to discuss nano-enabled materials, energy conservation
and management, technological and intellectual property-related issues
and markets and environmental remediation. The text concludes with a
look at and recommendations for future technology advances. An
essential handbook for all experts in the field - from academic
researchers and engineers to developers in industry.
Innovative Materials and Systems for Energy Harvesting Applications Mescia, Luciano 2015-04-30
Wearable electronics, wireless devices, and other mobile technologies
have revealed a deficit and a necessity for innovative methods of
gathering and utilizing power. Drawing on otherwise wasted sources of
energy, such as solar, thermal, and biological, is an important part of
discovering future energy solutions. Innovative Materials and Systems
for Energy Harvesting Applications reports on some of the best tools and
technologies available for powering humanity’s growing thirst for
electronic devices, including piezoelectric, solar, thermoelectric, and
electromagnetic energies. This book is a crucial reference source for
academics, industry professionals, and scientists working toward the
future of energy.
Advances in Civil Engineering Materials - Ar Meor Mohammad Fared
Bin Meor Razali 2021-04-29
This book presents selected articles from the 4th International
Conference on Architecture and Civil Engineering 2020, held in Kuala
Lumpur, Malaysia. Written by leading researchers and industry
professionals, the papers highlight recent advances and address the
current issues in the fields of civil engineering and architecture.
Energy Harvesting and Energy Efficiency - Nicu Bizon 2017-03-09
This book presents basic and advanced concepts for energy harvesting
and energy efficiency, as well as related technologies, methods, and their
applications. The book provides up-to-date knowledge and discusses the
state-of-the-art equipment and methods used for energy harvesting and
energy efficiency, combining theory and practical applications.
Containing over 200 illustrations and problems and solutions, the book
begins with overview chapters on the status quo in this field. Subsequent
chapters introduce readers to advanced concepts and methods. In turn,
the final part of the book is dedicated to technical strategies, efficient
methods and applications in the field of energy efficiency, which also
makes it of interest to technicians in industry. The book tackles problems
commonly encountered using basic methods of energy harvesting and
energy efficiency, and proposes advanced methods to resolve these
issues. All the methods proposed have been validated through simulation
and experimental results. These “hot topics” will continue to be of
interest to scientists and engineers in future decades and will provide
challenges to researchers around the globe as issues of climate change
and changing energy policies become more pressing. Here, readers will
find all the basic and advanced concepts they need. As such, it offers a
valuable, comprehensive guide for all students and practicing engineers
who wishing to learn about and work in these fields.
Handbook of Wireless Sensor Networks: Issues and Challenges in
Current Scenario's - Pradeep Kumar Singh 2020-02-08
This book explores various challenging problems and applications areas
of wireless sensor networks (WSNs), and identifies the current issues
and future research challenges. Discussing the latest developments and
advances, it covers all aspects of in WSNs, from architecture to protocols
design, and from algorithm development to synchronization issues. As
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shape memory alloys, etc. Provides details micro version of EDM and
WEDM processes and their specialized applications.
Hybrid Machining Processes - Kapil Gupta 2015-11-07
This book describes various hybrid machining and finishing processes. It
gives a critical review of the past work based on them as well as the
current trends and research directions. For each hybrid machining
process presented, the authors list the method of material removal,
machining system, process variables and applications. This book provides
a deep understanding of the need, application and mechanism of hybrid
machining processes.
Electroactive Polymeric Materials - Inamuddin 2022-04-29
Electroactive polymers are smart materials that can undergo size or
shape structural deformations in the presence of an electrical field.
These lightweight polymeric materials possess properties such as
flexibility, cost-effectiveness, rapid response time, easy controllability
(especially physical to electrical), and low power consumption.
Electroactive Polymeric Materials examines the history, progress,
synthesis, and characterization of electroactive polymers and then details
their application and potential in fields including biomedical science,
environmental remediation, renewable energy, robotics, sensors and
textiles. Highlighting the flexibility, lightweight, cost-effective, rapid
response time, easy controllability, and low power consumption
characteristics of electroactive polymers, respected authors in the field
explore their use in sensors, actuators, MEMS, biomedical apparatus,
energy storage, packaging, textiles, and corrosion protection to provide
readers with a powerhouse of a reference to use for their own endeavors.
Features: Explores the most recent advances in all categories of
ionic/electroactive polymer composite materials Includes basic science,
addresses novel topics, and covers multifunctional applications in one
resource Suitable for newcomers, academicians, scientists and R&D
industrial experts working in polymer technologies .
Engineered Polymeric Fibrous Materials - Masoud Latifi 2021-06-04
Engineered Polymeric Fibrous Materials explains cutting edge
techniques for the engineering of fibrous materials from physical,
mechanical, and chemical points of view. Both conventional and
nanofibers are described in this uniquely comprehensive book, for a wide
range of applications including biomedical, automotive, aerospace,
agriculture, energy, and environmental. This book refers to recent
advances made in both academia and industry, in topics such as fiberreinforced composites, fibrous thermal insulators, drug delivery and
tissue engineering, and smart textiles and energy, and explains how
fibrous structures are engineered to offer new solutions to important
problems. The first two chapters provide basic introductory information
to allow a wider range of readers to engage with the book. Addresses hot
emerging topics including smart materials, wearable energy harvesters,
and solar fuel production Includes valuable technical advice that is useful
to industries including aerospace, biomedical, and energy Covers the full
lifecycle of the material, from processing and treatment through to end
usage
International Conference on Intelligent Computing and Smart
Communication 2019 - Geetam Singh Tomar 2020-01-07
This book gathers high-quality research papers presented at the First
International Conference, ICSC 2019, organised by THDC Institute of
Hydropower Engineering and Technology, Tehri, India, from 20 to 21
April 2019. The book is divided into two major sections – Intelligent
Computing and Smart Communication. Some of the areas covered are
Parallel and Distributed Systems, Web Services, Databases and Data
Mining Applications, Feature Selection and Feature Extraction, HighPerformance Data Mining Algorithms, Knowledge Discovery,
Communication Protocols and Architectures, High-speed
Communication, High-Voltage Insulation Technologies, Fault Detection
and Protection, Power System Analysis, Embedded Systems,
Architectures, Electronics in Renewable Energy, CAD for VLSI, Green
Electronics, Signal and Image Processing, Pattern Recognition and
Analysis, Multi-Resolution Analysis and Wavelets, 3D and Stereo
Imaging, and Neural Networks.
Smart Civil Structures - You-Lin Xu 2017-04-11
A smart civil structure integrates smart materials, sensors, actuators,
signal processors, communication networks, power sources, diagonal
strategies, control strategies, repair strategies, and life-cycle
management strategies. It should function optimally and safely in its
environment and maintain structural integrity during strong winds,
severe earthquakes, and other extreme events. This book extends from
the fundamentals to the state-of-the-art. It covers the elements of smart
civil structures, their integration, and their functions. The elements

consist of smart materials, sensors, control devices, signal processors,
and communication networks. Integration refers to multi-scale modelling
and model updating, multi-type sensor placement, control theory, and
collective placement of control devices and sensors. And the functions
include structural health monitoring, structural vibration control,
structural self-repairing, and structural energy harvesting, with
emphasis on their synthesis to form truly smart civil structures. It suits
civil engineering students, professionals, and researchers with its blend
of principles and practice.
Piezoelectric Vibration Energy Harvesting - Sajid Rafique 2017-11-03
The electromechanical coupling effect introduced by piezoelectric
vibration energy harvesting (PVEH) presents serious modeling
challenges. This book provides close-form accurate mathematical
modeling and experimental techniques to design and validate dual
function PVEH vibration absorbing devices as a solution to mitigate
vibration and maximize operational efficiency. It includes in-depth
experimental validation of a PVEH beam model based on the analytical
modal analysis method (AMAM), precisely identifying electrical loads
that harvest maximum power and induce maximum electrical damping.
The author's detailed analysis will be useful for researchers working in
the rapidly emerging field of vibration based energy harvesting, as well
as for students investigating electromechanical devices, piezoelectric
sensors and actuators, and vibration control engineering.
Design and Development of MEMS based Guided Beam Type
Piezoelectric Energy Harvester - Shanky Saxena 2021-04-06
This book presents device design, layout design, FEM analysis, device
fabrication, and packaging and testing of MEMS-based piezoelectric
vibration energy harvesters. It serves as a complete guide from design,
FEM, and fabrication to characterization. Each chapter of this volume
illustrates key insight technologies through images. The book showcases
different technologies for energy harvesting and the importance of
energy harvesting in wireless sensor networks. The design, simulation,
and comparison of three types of structures – single beam cantilever
structure, cantilever array structure, and guided beam structure have
also been reported in one of the chapters. In this volume, an elaborate
characterization of two-beam and four-beam fabricated devices has been
carried out. This characterization includes structural, material,
morphological, topological, dynamic, and electrical characterization of
the device. The volume is very concise, easy to understand, and contains
colored images to understand the details of each process.
Micro and Nanoelectronics Devices, Circuits and Systems - Trupti
Ranjan Lenka 2021-09-09
The book presents select proceedings of the International Conference on
Micro and Nanoelectronics Devices, Circuits and Systems
(MNDCS-2021). The volume includes cutting-edge research papers in the
emerging fields of micro and nanoelectronics devices, circuits, and
systems from experts working in these fields over the last decade. The
book is a unique collection of chapters from different areas with a
common theme and will be immensely useful to academic researchers
and practitioners in the industry who work in this field.
Nonlinear Vibrations Excited by Limited Power Sources - José
Manoel Balthazar 2022
The book covers a wide range of applied engineering research compactly
presented in one volume, and shows innovative practical engineering
solutions for automotive, marine and aviation industries, as well as
power generation related to nonlinear vibrations excited by limited
power sources. While targeting primarily the audience of professional
scientists and engineers, the book can also be useful for graduate
students, and for all of those who are relatively new to the area and are
looking for a single source with a good overview of the state-of-the-art as
well as up-to-date information on theories, analytical, numerical
methods, and their applications in design, simulations, testing, and
manufacturing. The readers will find here a rich mixture of approaches,
software tools and case studies used to investigate and optimize diverse
powertrains, their functional units and separate machine parts based on
different physical phenomena, their mathematical model representations,
solution algorithms, and experimental validation.
Piezoelectric Energy Harvesting - Alper Erturk 2011-04-04
The transformation of vibrations into electric energy through the use of
piezoelectric devices is an exciting and rapidly developing area of
research with a widening range of applications constantly materialising.
With Piezoelectric Energy Harvesting, world-leading researchers provide
a timely and comprehensive coverage of the electromechanical modelling
and applications of piezoelectric energy harvesters. They present
principal modelling approaches, synthesizing fundamental material
2/5

related to mechanical, aerospace, civil, electrical and materials
engineering disciplines for vibration-based energy harvesting using
piezoelectric transduction. Piezoelectric Energy Harvesting provides the
first comprehensive treatment of distributed-parameter
electromechanical modelling for piezoelectric energy harvesting with
extensive case studies including experimental validations, and is the first
book to address modelling of various forms of excitation in piezoelectric
energy harvesting, ranging from airflow excitation to moving loads, thus
ensuring its relevance to engineers in fields as disparate as aerospace
engineering and civil engineering. Coverage includes: Analytical and
approximate analytical distributed-parameter electromechanical models
with illustrative theoretical case studies as well as extensive
experimental validations Several problems of piezoelectric energy
harvesting ranging from simple harmonic excitation to random vibrations
Details of introducing and modelling piezoelectric coupling for various
problems Modelling and exploiting nonlinear dynamics for performance
enhancement, supported with experimental verifications Applications
ranging from moving load excitation of slender bridges to airflow
excitation of aeroelastic sections A review of standard nonlinear energy
harvesting circuits with modelling aspects.
Energy Harvesting - Deepti Agarwal 2022-09-28
Energy Harvesting: Enabling IoT Transformations gives insight into the
emergence of energy harvesting technology and its integration with IoTbased applications. The book educates the reader on how energy is
harvested from different sources, increasing the effectiveness, efficiency
and lifetime of IoT devices. • Discusses the technology and practices
involved in energy harvesting for biomedical, agriculture and automobile
industries • Compares the performance of IoT-based devices with and
without energy harvesting for different applications • Studies the
challenges and issues in the implementation of EH-IoT • Includes case
studies on energy-harvesting approach for solar, thermal and RF sources
• Analyzes the market and business opportunities for entrepreneurs in
the field of EH-IoT. This book is primarily aimed at graduates and
research scholars in wireless sensor networks. Scientists and R&D
workers in industry will also find this book useful.
Enterprise Digital Transformation - Peter Augustine 2022-02-18
Digital transformation (DT) has become a buzzword. Every industry
segment across the globe is consciously jumping toward digital
innovation and disruption to get ahead of their competitors. In other
words, every aspect of running a business is being digitally empowered
to reap all the benefits of the digital paradigm. All kinds of digitally
enabled businesses across the globe are intrinsically capable of
achieving bigger and better things for their constituents. Their
consumers, clients, and customers will realize immense benefits with
real digital transformation initiatives and implementations. The muchawaited business transformation can be easily and elegantly
accomplished with a workable and winnable digital transformation
strategy, plan, and execution. There are several enablers and
accelerators for realizing the much-discussed digital transformation.
There are a lot of digitization and digitalization technologies available to
streamline and speed up the process of the required transformation.
Industrial Internet of Things (IIoT) technologies in close association with
decisive advancements in the artificial intelligence (AI) space can bring
forth the desired transitions. The other prominent and dominant
technologies toward forming digital organizations include cloud IT,
edge/fog computing, real-time data analytics platforms, blockchain
technology, digital twin paradigm, virtual and augmented reality (VR/AR)
techniques, enterprise mobility, and 5G communication. These
technological innovations are intrinsically competent and versatile
enough to fulfill the varying requirements for establishing and sustaining
digital enterprises. Enterprise Digital Transformation: Technology, Tools,
and Use Cases features chapters on the evolving aspects of digital
transformation and intelligence. It covers the unique competencies of
digitally transformed enterprises, IIoT use cases, and applications. It
explains promising technological solutions widely associated with digital
innovation and disruption. The book focuses on setting up and sustaining
smart factories that are fulfilling the Industry 4.0 vision that is realized
through the IIoT and allied technologies.
Beyond-CMOS Nanodevices 1 - Francis Balestra 2014-06-02
This book offers a comprehensive review of the state-of-the-art in
innovative Beyond-CMOS nanodevices for developing novel
functionalities, logic and memories dedicated to researchers, engineers
and students. It particularly focuses on the interest of nanostructures
and nanodevices (nanowires, small slope switches, 2D layers,
nanostructured materials, etc.) for advanced More than Moore (RF-

nanosensors-energy harvesters, on-chip electronic cooling, etc.) and
Beyond-CMOS logic and memories applications.
Mechanical Design of Piezoelectric Energy Harvesters - Qingsong
Xu 2021-11-01
Mechanical Design of Piezoelectric Energy Harvesters: Generating
Electricity from Human Walking provides the state-of-the-art, recent
mechanical designs of piezoelectric energy harvesters based on
piezoelectric stacks. The book discusses innovative mechanism designs
for energy harvesting from multidimensional force excitation, such as
human walking, which offers higher energy density. Coverage includes
analytical modeling, optimal design, simulation study, prototype
fabrication, and experimental investigation. Detailed examples of their
analyses and implementations are provided. The book's authors provide a
unique perspective on this field, primarily focusing on novel designs for
PZT Energy harvesting in biomedical engineering as well as in integrated
multi-stage force amplification frame. This book presents forceamplification compliant mechanism design and force directiontransmission mechanism design. It explores new mechanism design
approaches using piezoelectric materials and permanent magnets.
Readers can expect to learn how to design new mechanisms to realize
multidimensional energy harvesting systems. Provides new mechanical
designs of piezoelectric energy harvesters for multidimensional force
excitation Contains both theoretical and experimental results Fully
supported with real-life examples on design, modeling and
implementation of piezoelectric energy harvesting devices
Role of IoT in Green Energy Systems - Ponnusamy, Vasaki 2021-02-05
In the era of Industry 4.0, the world is increasingly becoming smarter as
everything from mobile phones to cars to TVs connects with unique
addresses and communication mechanisms. However, in order to enable
the smart world to be sustainable, ICT must embark into energy efficient
paradigms. Green ICT is a moving factor contributing towards energy
efficiency by reducing energy utilization through software or hardware
procedures. Role of IoT in Green Energy Systems presents updated
research trends in green technology and the latest product and
application developments towards green energy. Covering topics that
include energy conservation and harvesting, renewable energy, and
green and underwater internet of things, this essential reference book
creates further awareness of smart energy and critically examines the
contributions of ICT towards green technologies. IT specialists,
researchers, academicians, and students in the area of energy harvesting
and energy management, and/or those working towards green energy
technologies, wireless sensor networks, and smart applications will find
this monograph beneficial in their studies.
Advanced Technology for the Conversion of Waste into Fuels and
Chemicals - Anish Khan 2021-07-26
Advanced Technology for the Conversion of Waste into Fuels and
Chemicals: Volume 2: Chemical Processes is the second of two volumes
by the editors (the first volume is Advanced Technology for the
Conversion of Waste into Fuels and Chemicals: Biological Processes).
This volume presents advanced techniques and combined techniques
used to convert energy to waste, including combustion, gasification,
paralysis, anaerobic digestion and fermentation. The title focuses on
solid waste conversion to fuel and energy, presenting advances in the
design, manufacture and application of conversion technologies.
Contributors from physics, chemistry, metallurgy, engineering and
manufacturing present a truly trans-disciplinary picture of waste to
energy conversion. Huge volumes of solid waste are produced globally
while, at the same time, huge amounts of energy are produced from
fossil fuels. Waste to energy (WTE) technologies are developing rapidly,
holding out the potential to make clean, sustainable power from waste
material. These WTE procedures incorporate various methods and
blended approaches, and present an enormous opportunity for clean,
sustainable energy. Presents the latest advances in waste to energy
techniques for converting solid waste to valuable fuel and energy Brings
together contributors from physics, chemistry, metallurgy, engineering
and the manufacturing industry Includes advanced techniques such as
combustion, gasification, paralysis, anaerobic digestion and fermentation
Goes far beyond municipal waste, including the recouping of valuable
energy from a variety of industrial waste materials
Functional Reverse Engineering of Strategic and Non-Strategic
Machine Tools - Wasim Ahmed Khan 2021-06-20
This book describes capacity building in strategic and non-strategic
machine tool technology. It includes machine building in sectors such as
machine tools, automobiles, home appliances, energy, and biomedical
engineering, along with case studies. The book offers guidelines for
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capacity building in academia, covering how to promote enterprises of
functional reverse engineering enterprises. It also discusses machine tool
development, engineering design, prototyping of strategic, and nonstrategies machine tools, as well as presenting communication strategies
and IoT, along with case studies. Professionals from the CNC (Computer
Numeric Control) machine tools industry, industrial and manufacturing
engineers, and students and faculty in engineering disciplines will find
interest in this book.
Engineered Polymer Nanocomposites for Energy Harvesting
Applications - M. T. Rahul 2022-06-15
Engineered Polymer Nanocomposites for Energy Harvesting Applications
looks at materials engineering, characterization and design aspects of
mechanical energy harvesting devices for superior performance. Tapping
into electrical energy from various mechanical stimuli, such as stress,
elongation, tension and vibration has been getting substantial research
attention, however, there are many challenges associated with the
development energy harvesters with efficient conversion capabilities.
This title consolidates a broad spectrum of material engineering and
devices design research into one resource and will be an invaluable
reference for those working in this field. Provides an interdisciplinary
book focused on the engineering of high performance polymer-based
nanocomposites and design strategies of high performance energy
harvesting Written by leading researchers in the field of materials
science, polymer science and nanotechnology from industry, academia,
government and private research institutions across the globe Includes
broad coverage of specific analytical techniques that will assist
researchers to solve fundamental and applied problems in the
development of materials for energy harvesting applications
Handbook of Research on Biomimetics and Biomedical Robotics - Habib,
Maki 2017-12-15
Biomimetic research is an emerging field that aims to draw inspiration
and substances from natural sources and create biological systems in
structure, mechanism, and function through robotics. The products have
a wide array of application including surgical robots, prosthetics,
neurosurgery, and biomedical image analysis. The Handbook of Research
on Biomimetics and Biomedical Robotics provides emerging research on
robotics, mechatronics, and the application of biomimetic design. While
highlighting mechatronical challenges in todays society, readers will
find new opportunities and innovations in design capabilities in
intelligent robotics and interdisciplinary biomedical products. This
publication is a vital resource for senior and graduate students,
researchers, and scientists in engineering seeking current research on
best ways to globally expand online higher education.
Modern Piezoelectric Energy-Harvesting Materials - Christopher R.
Bowen 2016-03-09
This book covers the topic of vibration energy harvesting using
piezoelectric materials. Piezoelectric materials are analyzed in the
context of their electromechanical coupling, heterogeneity,
microgeometry and interrelations between electromechanical properties.
Piezoelectric ceramics and composites based on ferroelectrics are
advanced materials that are suitable for harvesting mechanical energy
from vibrations using inertial energy harvesting which relies on the
resistance of a mass to acceleration and kinematic energy harvesting
which couples the energy harvester to the relative movement of different
parts of a source. In addition to piezoelectric materials, research efforts
to develop optimization methods for complex piezoelectric energy
harvesters are also reviewed. The book is important for specialists in the
field of modern advanced materials and will stimulate new effective
piezotechnical applications.
Multifunctional Hybrid Nanomaterials for Sustainable Agri-food and
Ecosystems - Kamel A. Abd-Elsalam 2020-03-30
Multifunctional Hybrid Nanomaterials for Sustainable Agrifood and
Ecosystems shows how hybrid nanomaterials (HNMs) are being used to
enhance agriculture, food and environmental science. The book discusses
the synthesis and characterization of HNMs before exploring agrifoods
and environmental functions. It shows how novel HNMs are being used
for the detection and separation of heavy metal ions, for destroying and
sensing of insecticides, in managed release fertilizer and pesticide
formulations, plant protection, plant promotions, purification, detection,
and to control mycotoxins. Further, the book describes the use of silicabased total nanosystems, carbon nanotubes, nanocellulose-based, and
polymer nanohybrids for agricultural and biological applications. This
book is an important reference source for materials scientists, engineers
and food scientists who want to gain a greater understanding on how
multifunctional nanomaterials are being used for a range of agricultural

and environmental applications. Outlines the major nanomaterial types
that are being used in agriculture Explains why the properties of
multifunctional nanomaterials are particularly efficient for use in
agriculture Assesses the major challenges of using multifunctional
nanomaterials on an industrial scale
Wireless Sensor Networks - Hossam Mahmoud Ahmad Fahmy
2020-01-25
This second book by the author on WSNs focuses on the concepts of
energy, and energy harvesting and management techniques. Definitions
and terminologies are made clear without leaning on the relaxing
assumption that they are already known or easily reachable, the reader
is not to be diverted from the main course. Neatly drawn figures assist in
viewing and imagining the offered topics. To make energy related topics
felt and seen, the adopted technologies as well as their manufacturers
are presented in details. With such a depth, this book is intended for a
wide audience, it is meant to be helper and motivator, for the senior
undergraduates, postgraduates, researchers, and practitioners; concepts
and energy related applications are laid out, research and practical
issues are backed by appropriate literature, and new trends are put
under focus. For senior undergraduate students, it familiarizes with
conceptual foundations and practical projects implementations. Also, it is
intended for graduate students working on their thesis and in need of
specific knowledge on WSNs and the related energy harvesting and
management techniques. Moreover, it is targeting researchers and
practitioners interested in features and applications of WSNs, and on the
available energy harvesting and management projects and testbeds.
Exercises at the end of each chapter are not just questions and answers;
they are not limited to recapitulate ideas. Their design objective is not
bound to be a methodical review of the provided concepts, but rather as
a motivator for lot more of searching, finding, and comparing beyond
what has been presented in the book.
Interface Circuits for Microsensor Integrated Systems - Giuseppe
Ferri 2018-12-07
This book is a printed edition of the Special Issue "Interface Circuits for
Microsensor Integrated Systems" that was published in Micromachines
Sustainable Materials for Next Generation Energy Devices - Kuan Yew
Cheong 2020-12-01
Sustainable Materials for Next Generation Energy Devices: Challenges
and Opportunities presents the latest state-of-the-art knowledge and
innovation related to environmentally-friendly functional materials that
can be developed for, and employed in, producing a feasible next
generation of energy storage and conversion devices. The book is broken
up into three sections, covering Energy Storage, Energy Conversion and
Advanced Concepts. It will be an important reference for researchers,
engineers and students who want to gain extensive knowledge in green
and/or sustainable functional materials and their applications. Provides a
concise resource for readers interested in sustainable and green
functional materials for energy conversion and storage devices
Emphasizes sustainable and green concepts in the design of energy
devices based on renewable functional materials Presents a survey of
both the challenges and opportunities available for renewable functional
materials in the development of energy devices
Ferroelectric Materials for Energy Harvesting and Storage Deepam Maurya 2020-10-14
The need to more efficiently harvest energy for electronics has spurred
investigation into materials that can harvest energy from locally
abundant sources. Ferroelectric Materials for Energy Harvesting and
Storage is the first book to bring together fundamental mechanisms for
harvesting various abundant energy sources using ferroelectric and
piezoelectric materials. The authors discuss strategies of designing
materials for efficiently harvesting energy sources like solar, wind, wave,
temperature fluctuations, mechanical vibrations, biomechanical motion,
and stray magnetic fields. In addition, concepts of the high density
energy storage using ferroelectric materials is explored. Ferroelectric
Materials for Energy Harvesting and Storage is appropriate for those
working in materials science and engineering, physics, chemistry and
electrical engineering disciplines. Reviews wide range of energy
harvesting including solar, wind, biomechanical and more Discusses
ferroelectric materials and their application to high energy density
capacitors Includes review of fundamental mechanisms of energy
harvesting and energy solutions, their design and current applications,
and future trends and challenges
Ferroelectric Materials for Energy Applications - Haitao Huang
2018-08-31
Provides a comprehensive overview of the emerging applications of
4/5

ferroelectric materials in energy harvesting and storage Conventional
ferroelectric materials are normally used in sensors and actuators,
memory devices, and field effect transistors, etc. Recent progress in this
area showed that ferroelectric materials can harvest energy from
multiple sources including mechanical energy, thermal fluctuations, and
light. This book gives a complete summary of the novel energy-related
applications of ferroelectric materials?and reviews both the recent
advances as well as the future perspectives in this field. Beginning with
the fundamentals of ferroelectric materials, Ferroelectric Materials for
Energy Applications offers in-depth chapter coverage of: piezoelectric
energy generation; ferroelectric photovoltaics; organic-inorganic hybrid
perovskites for solar energy conversion; ferroelectric ceramics and thin
films in electric energy storage; ferroelectric polymer composites in
electric energy storage; pyroelectric energy harvesting; ferroelectrics in
electrocaloric cooling; ferroelectric in photocatalysis; and first-principles
calculations on ferroelectrics for energy applications. -Covers a highly
application-oriented subject with great potential for energy conversion
and storage applications. -Focused toward a large, interdisciplinary
group consisting of material scientists, solid state physicists, engineering
scientists, and industrial researchers -Edited by the "father of integrated
ferroelectrics" Ferroelectric Materials for Energy Applications is an
excellent book for researchers working on ferroelectric materials and
energy materials, as well as engineers looking to broaden their view of
the field.
Advances in Hybrid Conducting Polymer Technology - Syed Shahabuddin
2021-01-11
This book presents synthesis methods, characterization techniques,
properties and applications of hybrid conducting polymers. Special
emphasis is given to the applications of hybrid conductive polymers, with
chapters ranging from electronic devices, environmental remediation,
and sensors, to medical applications.
Mems/Nems - Cornelius T. Leondes 2007-10-08
This significant and uniquely comprehensive five-volume reference is a
valuable source for research workers, practitioners, computer scientists,
students, and technologists. It covers all of the major topics within the
subject and offers a comprehensive treatment of MEMS design,
fabrication techniques, and manufacturing methods. It also includes
current medical applications of MEMS technology and provides
applications of MEMS to opto-electronic devices. It is clearly written,
self-contained, and accessible, with helpful standard features including
an introduction, summary, extensive figures and design examples with
comprehensive reference lists.
Hybrid Micro-Machining Processes - Sumit Bhowmik 2019-02-09
This book presents some of the recent hybrid micro-machining processes
used to manufacture miniaturized products with micro level precision.
The current developed technologies to manufacture the micro
dimensioned products while meeting the desired precision level are

described within the text. The authors especially highlight research that
focuses on the development of new micro machining platforms while
integrating the different technologies to manufacture the micro
components in a high throughput and cost effective manner.
Material-Integrated Intelligent Systems - Stefan Bosse 2018-03-12
Combining different perspectives from materials science, engineering,
and computer science, this reference provides a unified view of the
various aspects necessary for the successful realization of intelligent
systems. The editors and authors are from academia and research
institutions with close ties to industry, and are thus able to offer firsthand information here. They adopt a unique, three-tiered approach such
that readers can gain basic, intermediate, and advanced topical
knowledge. The technology section of the book is divided into chapters
covering the basics of sensor integration in materials, the challenges
associated with this approach, data processing, evaluation, and
validation, as well as methods for achieving an autonomous energy
supply. The applications part then goes on to showcase typical scenarios
where material-integrated intelligent systems are already in use, such as
for structural health monitoring and smart textiles.
Flexible Piezoelectric Energy Harvesters and Sensors - Bin Yang
2022-09-19
Flexible Piezoelectric Energy Harvesters and Sensors A systematic and
complete discussion of the latest progress in flexible piezoelectric energy
harvesting and sensing technologies In Flexible Piezoelectric Energy
Harvesters and Sensors, a team of distinguished researchers delivers a
comprehensive exploration of the design methods, working mechanisms,
microfabrication processes, and applications of flexible energy
harvesters for wearable and implantable devices. The book discusses the
monitoring of normal force, shear force, strain, and displacement in
flexible sensors, as well as relevant artificial intelligence algorithms.
Readers will also find an overview of design and research challenges
facing professionals in the field, as well as a variety of perspectives on
flexible energy harvesters and sensors. With an extensive focus on the
use of flexible piezoelectric material technologies for medical
applications, Flexible Piezoelectric Energy Harvesters and Sensors also
includes: A thorough introduction to the working principles of
piezoelectric devices, including discussions of flexible PEH and
piezoelectric sensors Comprehensive treatments of the design of flexible
piezoelectric energy harvesters, including the challenges associated with
their structural design Fulsome explanations of the fabrication of flexible
piezoelectric energy harvesters, including piezoelectric ceramic thin and
think films In-depth treatments of cantilever piezoelectric energy
harvesters, including optimized cantilever, bimorph, and optimized
bimorph PEH Perfect for materials scientists, electronics engineers, and
solid-state physicists, Flexible Piezoelectric Energy Harvesters and
Sensors will also earn a place in the libraries of sensor developers, and
surface physicists.
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