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Machine Learning and the Internet of Things in Solar Power
Generation Singular
A revolution is ongoing in the field of small-scale energy solutions,
which can enable lower impact on the environment, more robust
supply and self-determination. Solar power and other forms of
renewable energy sources, which you can implement to generate
your own electricity, are growing quickly. Electromobility is
transforming the car industry and transportation systems and can
also play a role in your energy system. Electricity can be used
much more efficiently than before, for example by using LED
light, variable speed motor drives and efficient home appliances.
Smart controls are available, sometimes with free open source
software. All this opens up tremendous opportunities for energy
independence, which is the focus of this book. The book
introduces the reader to a number of renewable energy sources,
to different options for storing electricity and to smart use of
electricity, particularly in the context of small isolated systems.
This is important because many renewable energy sources are
weather- and season-dependent and usually require storage and
smart control, in order to obtain a system that is completely
independent of the electricity grid. In the book, overall system
design is explained, including how to combine different sources in
a hybrid system. Different system sizes and architectures are also
covered. A number of real cases are described, where homes,
businesses and communities have achieved a high level of energy
independence or are on their way to achieving it. This book will
prove useful in university education in renewable energy at
bachelor and master level, and also for companies and private
individuals, who want to start or expand activities in the area of
renewable energy.
Solar Pumping for Water Supply John Wiley & Sons
Solar power for pumping groundwater has a vast potential for
improving the sustainability of water supply schemes. However a
lack of knowledge is holding back their adoption. This book
bridges this gap to equip engineers and technicians with the
knowledge for design, implementation and operation of
sustainable solar powered water schemes.
Advances in Grid-Connected Photovoltaic Power Conversion
Systems John Wiley & Sons
The integration of new sources of energy like wind power, solar-
power, small-scale generation, or combined heat and power in the
power grid is something that impacts a lot of stakeholders:
network companies (both distribution and transmission), the
owners and operators of the DG units, other end-users of the

power grid (including normal consumers like you and me) and not
in the least policy makers and regulators. There is a lot of
misunderstanding about the impact of DG on the power grid, with
one side (including mainly some but certainly not all, network
companies) claiming that the lights will go out soon, whereas the
other side (including some DG operators and large parks of the
general public) claiming that there is nothing to worry about and
that it's all a conspiracy of the large production companies that
want to protect their own interests and keep the electricity price
high. The authors are of the strong opinion that this is NOT the
way one should approach such an important subject as the
integration of new, more environmentally friendly, sources of
energy in the power grid. With this book the authors aim to bring
some clarity to the debate allowing all stakeholders together to
move to a solution. This book will introduce systematic and
transparent methods for quantifying the impact of DG on the
power grid.
Wind Energy Explained Springer
Also called energy scavenging, energy harvesting captures,
stores, and uses "clean" energy sources by employing interfaces,
storage devices, and other units. Unlike conventional electric
power generation systems, renewable energy harvesting does not
use fossil fuels and the generation units can be decentralized,
thereby significantly reducing transmission and distribution
losses. But advanced technical methods must be developed to
increase the efficiency of devices in harvesting energy from
environmentally friendly, "green" resources and converting them
into electrical energy. Recognizing this need, Energy Harvesting:
Solar, Wind, and Ocean Energy Conversion Systems describes
various energy harvesting technologies, different topologies, and
many types of power electronic interfaces for stand-alone
utilization or grid connection of energy harvesting applications.
Along with providing all the necessary concepts and theoretical
background, the authors develop simulation models throughout
the text to build a practical understanding of system analysis and
modeling. With a focus on solar energy, the first chapter
discusses the I−V characteristics of photovoltaic (PV) systems, PV
models and equivalent circuits, sun tracking systems, maximum
power point tracking systems, shading effects, and power
electronic interfaces for grid-connected and stand-alone PV
systems. It also presents sizing criteria for applications and
modern solar energy applications, including residential, vehicular,
naval, and space applications. The next chapter reviews different
types of wind turbines and electrical machines as well as various
power electronic interfaces. After explaining the energy
generation technologies, optimal operation principles, and
possible utilization techniques of ocean tidal energy harvesting,
the book explores near- and offshore approaches for harvesting

the kinetic and potential energy of ocean waves. It also describes
the required absorber, turbine, and generator types, along with
the power electronic interfaces for grid connection and
commercialized ocean wave energy conversion applications. The
final chapter deals with closed, open, and hybrid-cycle ocean
thermal energy conversion systems.
Internally Compensated LDO Regulators for Modern System-on-
Chip Design Springer Nature
This book is focused on the fundamental aspects of analysis,
modeling and design of digital control loops around high-
frequency switched-mode power converters in a systematic and
rigorous manner Comprehensive treatment of digital control
theory for power converters Verilog and VHDL sample codes are
provided Enables readers to successfully analyze, model, design,
and implement voltage, current, or multi-loop digital feedback
loops around switched-mode power converters Practical examples
are used throughout the book to illustrate applications of the
techniques developed Matlab examples are also provided
Optimization of Photovoltaic Power Systems John Wiley & Sons
Presents the latest electrical regulation code that is applicable for
electrical wiring and equipment installation for all buildings,
covering emergency situations, owner liability, and procedures for
ensuring public and workplace safety.
Wireless Sensor Networks Nick Haig
For all the interest that wireless sensor networks have created
over the past decade, there are few examples to show that they
are truly delivering on this promise and anticipation. What is
missing? Deviating from the usual focus on routing and energy
efficiency, Building Sensor Networks: From Design to Applications
attempts to stitch together the path from conceptual
development of applications, on one end, to actual complete
applications at the other. With this change in perspective, the
book examines important facets of wireless sensor networks
(WSNs) that are not often discussed in the literature. From Design
Practices to the Networking Protocols that Glue Applications
Together Organized into three sections, the book presents
insights from international experts representing both industry and
academia. The first section, on design practices, explores
alternative ways to approach the tasks of developing a suitable
WSN solution to an application and assisting that development in
a manner that is not necessarily tied to a particular application.
The second section, on networking protocols, illustrates the
impact of the intermediaries—the "glue" of putting applications
together. Chapters look at ways to address traffic, delays in
network clustering, and the coexistence of a WSN with other
systems on a frequency band. The final section of the book delves
into experiences with applications in chemical sensing, defense,
global trade and security, and ecosystem monitoring. Although
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these applications may fail the purist definition of an ideal WSN,
they offer valuable lessons for the future development and
deployment of WSNs. Challenge Your Thinking about Designing
WSN Applications Emphasizing the need to build applications, the
contributors present examples of what applications of WSNs could
look like and identify the constraints. Throughout, the book
challenges and illuminates your thinking about how to tame the
complexity of designing a WSN application. It is essential reading
for anyone interested in future wireless technologies.
End-Of-life Management Frontiers Media SA
This book presents high-quality peer-reviewed papers from the
International Conference on Advanced Communication and
Computational Technology (ICACCT) 2019 held at the National
Institute of Technology, Kurukshetra, India. The contents are
broadly divided into four parts: (i) Advanced Computing, (ii)
Communication and Networking, (iii) VLSI and Embedded
Systems, and (iv) Optimization Techniques.The major focus is on
emerging computing technologies and their applications in the
domain of communication and networking. The book will prove
useful for engineers and researchers working on physical, data
link and transport layers of communication protocols. Also, this
will be useful for industry professionals interested in
manufacturing of communication devices, modems, routers etc.
with enhanced computational and data handling capacities.
DC-DC Converter Topologies Springer Nature
This book features cutting-edge research presented at the second
international conference on Artificial Intelligence in Renewable
Energetic Systems, IC-AIRES2018, held on 24–26 November 2018,
at the High School of Commerce, ESC-Koléa in Tipaza, Algeria.
Today, the fundamental challenge of integrating renewable
energies into the design of smart cities is more relevant than
ever. While based on the advent of big data and the use of
information and communication technologies, smart cities must
now respond to cross-cutting issues involving urban development,
energy and environmental constraints; further, these cities must
also explore how they can integrate more sustainable energies.
Sustainable energies are a major determinant of smart cities’
longevity. From an environmental and technological standpoint,
these energies offer an optimal power supply to the electric
network while creating significantly less pollution. This requires
flexibility, i.e., the availability of supply and demand. The end
goal of any smart city is to improve the quality of life for all
citizens (both in the city and in the countryside) in a way that is
sustainable and respectful of the environment. This book
encourages the reader to engage in the preservation of our
environment, every moment, every day, so as to help build a
clean and healthy future, and to think of the future generations
who will one day inherit our planet. Further, it equips those whose
work involves energy systems and those engaged in modelling
artificial intelligence to combine their expertise for the benefit of
the scientific community and humanity as a whole.
Biomass and Solar-Powered Sustainable Digital Cities Academic
Press
This book presents a detailed description, analysis, comparison of
the latest research and developments in photovoltaic energy.
Discussing everything from semiconductors to system integration,
and applying various advanced technologies to stand alone and
electric utility interfaced in normal and abnormal operating
conditions of PV systems, this book provides a thorough
introduction to the topic. This book brings together research from
around the world, covering the use of technologies such as
embedded systems, the Internet of things and blockchain
technologies for PV systems for different applications including
controllers, solar trackers and cooling systems. The book is of
interest to electronic and mechanical engineers, researchers and
students in the field of photovoltaics.
Solar Power: How To Setup Your Personal Solar Power System And
Supply Your Home With Electricity (Learn, Design and Build
Photovoltaic Solar Power System for Cabins, Vans, Boats and
Homes) CRC Press
Chip-integrated power management solutions are a must for
ultra-low power systems. This enables not only the optimization of
innovative sensor applications. It is also essential for integration
and miniaturization of energy harvesting supply strategies of
portable and autonomous monitoring systems. The book
particularly addresses interfaces for energy harvesting, which are
the key element to connect micro transducers to energy storage
elements. Main features of the book are: - A comprehensive
technology and application review, basics on transducer
mechanics, fundamental circuit and control design, prototyping
and testing, up to sensor system supply and applications. - Novel
interfacing concepts - including active rectifiers, MPPT methods
for efficient tracking of DC as well as AC sources, and a fully-
integrated charge pump for efficient maximum AC power tracking
at sub-100μW ultra-low power levels. The chips achieve one of
widest presented operational voltage range in standard CMOS
technology: 0.44V to over 4.1V. - Two special chapters on analog
circuit design – it studies benefits and obstacles on implemented
chip prototypes with three goals: ultra- low power, wide supply
voltage range, and integration with standard technologies.

Alternative design approaches are pursued using bulk-input
transistor stages in forward-bias operation for amplifiers,
modulators, and references. - Comprehensive Appendix – with
additional fundamental analysis, design and scaling guidelines,
circuit implementation tables and dimensions, schematics, source
code listings, bill of material, etc. The discussed prototypes and
given design guidelines are tested with real vibration transducer
devices. The intended readership is graduate students in
advanced courses, academics and lecturers, R&D engineers.
Building Sensor Networks CRC Press
Advances in Grid-Connected Photovoltaic Power Conversion
Systems addresses the technological challenges of fluctuating
and unreliable power supply in grid-connected photovoltaic (PV)
systems to help students, researchers, and engineers work
toward more PV installations in the grid to make society more
sustainable and reliable while complying with grid regulations.
The authors combine their extensive knowledge and experience
in this book to address both the basics of the power electronic
converter technology and the advances of such practical electric
power conversion systems. This book includes extensive, step-by-
step practical application examples to assist students and
engineers to better understand the role of power electronics in
modern PV applications and solve the practical issues in grid-
connected PV systems. - Offers a step-by-step modeling approach
to solving the practical issues and technological challenges in
grid-connected PV systems - Provides practical application
examples to assist the reader to better understand the role of
power electronics in modern PV applications - Extends to the most
modern technologies for grid-friendly PV systems
Energy Harvesting Springer Nature
Photovoltaic generation is one of the cleanest forms of energy
conversion available. One of the advantages offered by solar
energy is its potential to provide sustainable electricity in areas
not served by the conventional power grid. Optimisation of
Photovoltaic Power Systems details explicit modelling, control and
optimisation of the most popular stand-alone applications such as
pumping, power supply, and desalination. Each section is
concluded by an example using the MATLAB® and Simulink®
packages to help the reader understand and evaluate the
performance of different photovoltaic systems. Optimisation of
Photovoltaic Power Systems provides engineers, graduate and
postgraduate students with the means to understand, assess and
develop their own photovoltaic systems. As such, it is an essential
tool for all those wishing to specialise in stand-alone photovoltaic
systems. Optimisation of Photovoltaic Power Systems aims to
enable all researchers in the field of electrical engineering to
thoroughly understand the concepts of photovoltaic systems; find
solutions to their problems; and choose the appropriate
mathematical model for optimising photovoltaic energy.
Innovations in Electrical and Electronic Engineering John
Wiley & Sons
Drawing on the Asian Development Bank's experience installing
the rooftop solar photovoltaic system at its headquarters, the
Handbook for Rooftop Solar Development in Asia hopes to
demystify the process of developing solar photovoltaic projects in
urban areas. The handbook provides detailed descriptions and
guidance for all stages of development, including initial
prefeasibility assessment, design, financing, procurement, and
operations and maintenance. The Asian Development Bank hopes
that entities looking to take advantage of the benefits of solar
photovoltaic systems would find the development process made
transparent and streamlined, and that this handbook would
encourage the spread of solar photovoltaic systems in cities
throughout developing Asia and the Pacific.
Advances in Wind Power Charlie Low & Dale Comley
The book is a compilation of selected papers from 2020
International Conference on Electrical and Electronics Engineering
(ICEEE 2020) held in National Power Training Institute HQ (Govt.
of India) on February 21 – 22, 2020. The work focuses on the
current development in the fields of electrical and electronics
engineering like power generation, transmission and distribution,
renewable energy sources and technology, power electronics and
applications, robotics, artificial intelligence and IoT, control, and
automation and instrumentation, electronics devices, circuits and
systems, wireless and optical communication, RF and
microwaves, VLSI, and signal processing. The book is beneficial
for readers from both academia and industry.
Advanced Technologies for Solar Photovoltaics Energy Systems
Woodhead Publishing
Photovoltaics, the direct conversion of light from the sun into
electricity, is an increasingly important means of distributed
power generation. The SPICE modelling tool is typically used in
the development of electrical and electronic circuits. When
applied to the modelling of PV systems it provides a means of
understanding and evaluating the performance of solar cells and
systems. The majority of books currently on the market are based
around discussion of the solar cell as semiconductor devices
rather than as a system to be modelled and applied to real-world
problems. Castaner and Silvestre provide a comprehensive
treatment of PV system technology analysis. Using SPICE, the tool
of choice for circuits and electronics designers, this book

highlights the increasing importance of modelling techniques in
the quantitative analysis of PV systems. This unique treatment
presents both students and professional engineers, with the
means to understand, evaluate and develop their own PV
modules and systems. * Provides a unique, self-contained, guide
to the modelling and design of PV systems * Presents a practical,
application oriented approach to PV technology, something that is
missing from the current literature * Uses the widely known SPICE
circuit-modelling tool to analyse and simulate the performance of
PV modules for the first time * Written by respected and well-
known academics in the field
Spacecraft Power System Technologies CRC Press
Apply Sliding Mode Theory to Solve Control Problems Interest in
SMC has grown rapidly since the first edition of this book was
published. This second edition includes new results that have
been achieved in SMC throughout the past decade relating to
both control design methodology and applications. In that time,
Sliding Mode Control (SMC) has continued to gain increasing
importance as a universal design tool for the robust control of
linear and nonlinear electro-mechanical systems. Its strengths
result from its simple, flexible, and highly cost-effective approach
to design and implementation. Most importantly, SMC promotes
inherent order reduction and allows for the direct incorporation of
robustness against system uncertainties and disturbances. These
qualities lead to dramatic improvements in stability and help
enable the design of high-performance control systems at low
cost. Written by three of the most respected experts in the field,
including one of its originators, this updated edition of Sliding
Mode Control in Electro-Mechanical Systems reflects
developments in the field over the past decade. It builds on the
solid fundamentals presented in the first edition to promote a
deeper understanding of the conventional SMC methodology, and
it examines new design principles in order to broaden the
application potential of SMC. SMC is particularly useful for the
design of electromechanical systems because of its discontinuous
structure. In fact, where the hardware of many electromechanical
systems (such as electric motors) prescribes discontinuous inputs,
SMC becomes the natural choice for direct implementation. This
book provides a unique combination of theory, implementation
issues, and examples of real-life applications reflective of the
authors’ own industry-leading work in the development of
robotics, automobiles, and other technological breakthroughs.
Advanced Technology for the Conversion of Waste into Fuels and
Chemicals CRC Press
Want to wake up to a breathtaking new view every morning?
Have you been dreaming about owning a vehicle to fuel your
adventures? Building a campervan gives you total freedom to
create your very own rolling home. Escape the daily grind, hit the
open road and re-write the way you live. The Van Conversion
Bible is the ultimate guide to planning, designing and converting
a campervan. It’s more than just the story of how we built our
own van Ringo, it will help you build a van bespoke to your needs.
It provides definitive answers to your questions (even the ones
you haven’t thought of yet!) to ensure you save time and avoid
expensive mistakes. From detailed gas, water and electrical
system diagrams to a step-by-step build guide, you’ll find
everything you need to start your journey inside. Whatever your
skills and budget, you can learn how to build your dream
campervan. Your very own home on wheels awaits…
Intelligent Electrical Systems: CRC Press
This unique resource provides a detailed understanding of the
options for harvesting energy from localized, renewable sources
to supply power to autonomous wireless systems. You are
introduced to a variety of types of autonomous system and
wireless networks and discover the capabilities of existing
battery-based solutions, RF solutions, and fuel cells. The book
focuses on the most promising harvesting techniques, including
solar, kinetic, and thermal energy. You also learn the implications
of the energy harvesting techniques on the design of the power
management electronics in a system. This in-depth reference
discusses each energy harvesting approach in detail, comparing
and contrasting its potential in the field.
Grid Converters for Photovoltaic and Wind Power Systems
Artech House
Today's wind energy industry is at a crossroads. Global economic
instability has threatened or eliminated many financial incentives
that have been important to the development of specific markets.
Now more than ever, this essential element of the world energy
mosaic will require innovative research and strategic
collaborations to bolster the industry as it moves forward. This
text details topics fundamental to the efficient operation of
modern commercial farms and highlights advanced research that
will enable next-generation wind energy technologies. The book is
organized into three sections, Inflow and Wake Influences on
Turbine Performance, Turbine Structural Response, and Power
Conversion, Control and Integration. In addition to fundamental
concepts, the reader will be exposed to comprehensive
treatments of topics like wake dynamics, analysis of complex
turbine blades, and power electronics in small-scale wind turbine
systems.


