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Kreith
Market: energy professionals including analysts, system
engineers, mechanical engineers, and electrical engineers
Problems and worked-out equations use SI units
This book examines the key aspects that will define future
sustainable energy systems: energy supply, energy storage,
security and limited environmental impacts. It clearly explains
the need for an integrated engineering approach to
sustainable energies, based on mathematical,
biogeophysical, and engineering arguments. Resilient and
efficient alternatives are compared to non-sustainable
options. This book results from the collaboration of 50
international contributors.
While the last few decades have witnessed incredible leaps
forward in the technology of energy production, technological
innovation can only be as transformative as its
implementation and management allows. The burgeoning
fields of renewable, efficient and sustainable energy have
moved past experimentation toward realization, necessitating
the transition to more sustainable energy management
practices. Energy Management is a collective term for all the
systematic practices to minimize and control both the quantity
and cost of energy used in providing a service. This new book
reports from the forefront of the energy struggle in the
developing world, offering a guide to implementation of
sustainable energy management in practice. The authors
provide new paradigms for measuring energy sustainability,
pragmatic methods for applying renewable resources and
efficiency improvements, and unique insights on managing
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risk in power production facilities. The book highlights the
possible financial and practical impacts of these activities, as
well as the methods of their calculation. The authors’
guidelines for planning, analyzing, developing, and optimizing
sustainable energy production projects provide vital
information for the nations, corporations, and engineering
firms that must apply exciting new energy technology in the
real world. Shows engineering managers and project
developers how to transition smoothly to sustainable
practices that can save up to 25% in energy costs! Features
case studies from around the world, explaining the whys and
hows of successes and failures in China, India, Brazil, the US
and Europe Covers a broad spectrum of energy development
issues from planning through realization, emphasizing
efficiency, scale-up of renewables and risk mitigation Includes
software on a companion website to make calculating
efficiency gains quick and simple
Principles of Sustainable Energy Systems, Second
EditionCRC Press
Quantifying exergy losses in the energy supply system of
buildings reveals the potential for energy improvement, which
cannot be discovered using conventional energy analysis.
Thermoeconomics combines economic and thermodynamic
analysis by applying the concept of cost (an economic
concept) to exergy, as exergy is a thermodynamic property fit
for this purpose, in that it combines the quantity of energy
with its quality factor. Exergy Analysis and Thermoeconomics
of Buildings applies exergy analysis methods and
thermoeconomics to the built environment. The mechanisms
of heat transfer throughout the envelope of buildings are
analyzed from an exergy perspective and then to the building
thermal installations, analyzing the different components,
such as condensing boilers, absorption refrigerators,
microcogeneration plants, etc., including solar installations
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and finally the thermal facilities as a whole. A detailed
analysis of the cost formation process is presented, which
has its physical roots firmly planted in the second law of
thermodynamics. The basic principles and the rules of cost
allocation, in energy units (exergy cost), in monetary units
(exergoeconomic cost), and in CO2 emissions
(exergoenvironmental cost), based on the so-called Exergy
Cost Theory are presented and applied to thermal
installations of buildings. Clear and rigorous in its exposition,
Exergy Analysis and Thermoeconomics of Buildings
discusses exergy analysis and thermoeconomics and the role
they could play in the analysis and design of building
components, either the envelope or the thermal facilities, as
well as the diagnosis of thermal installations. This book
moves progressively from introducing the basic concepts to
applying them. Exergy Analysis and Thermoeconomics of
Buildings provides examples of specific cases throughout this
book. These cases include real data, so that the results
obtained are useful to interpret the inefficiencies and losses
that truly occur in actual installations; hence, the assessment
of their effects encourages the manner to improve efficiency.
Applies exergy analysis methods for the installation of
building thermal facilities equipment components, including
pipes, valves, heat exchangers, boilers and heat pumps
Helps readers determine the operational costs of heating and
cooling building systems Includes exergy analysis methods
that are devoted to absorption refrigerators, adsorption
cooling systems, basic air conditioning processes, ventilation
systems and solar systems, either thermal and PV Discusses
the direct application of exergy analysis concepts, including
examples of buildings with typical heating, DHW and air
conditioning installations
Optimization in Renewable Energy Systems: Recent
Perspectives covers all major areas where optimization
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techniques have been applied to reduce uncertainty or
improve results in renewable energy systems (RES).
Production of power with RES is highly variable and
unpredictable, leading to the need for optimization-based
planning and operation in order to maximize economies while
sustaining performance. This self-contained book begins with
an introduction to optimization, then covers a wide range of
applications in both large and small scale operations,
including optimum operation of electric power systems with
large penetration of RES, power forecasting, transmission
system planning, and DG sizing and siting for distribution and
end-user premises. This book is an excellent choice for
energy engineers, researchers, system operators, system
regulators, and graduate students. Provides chapters written
by experts in the field Goes beyond forecasting to apply
optimization techniques to a wide variety of renewable energy
system issues, from large scale to relatively small scale
systems Provides accompanying computer code for related
chapters
PRINCIPLES OF SUSTAINABLE ENERGY SYSTEMS, Third
Edition, surveys the range of sustainable energy sources and
the tools that engineers, scientists, managers, and policy
makers use to analyze energy generation, usage, and future
trends. The text provides complete and up-to-date coverage
of all renewable technologies, including solar and wind power,
biofuels, hydroelectric, nuclear, ocean power, and geothermal
energy. The economics of energy are introduced, with the
SAM software package integrated so students can explore
the dynamics of energy usage and prediction. Climate and
environmental factors in energy use are integrated to give a
complete picture of sustainable energy analysis and planning.
This book presents design principles, performance
assessment and robust optimization of different poly-
generation systems using renewable energy sources and
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storage technologies. Uncertainties associated with demands
or the intermittent nature of renewables are considered in
decision making processes. Economic and environmental
benefits of these systems in comparison with traditional fossil
fuels based ones are also provided. Case studies, numerical
results, discussions, and concluding remarks have been
presented for each proposed system/strategy. This book is a
useful tool for students, researchers, and engineers trying to
design and evaluate different zero-energy and zero-emission
stand-alone grids.
Transition Engineering: Building a Sustainable Future
examines new strategies emerging in response to the mega-
issues of global climate change, decline in world oil supply,
scarcity of key industrial minerals, and local environmental
constraints. These issues pose challenges for organizations,
businesses, and communities, and engineers will need to
begin developing ideas and projects to implement the
transition of engineered systems. This work presents a
methodology for shifting away from unsustainable activities.
Teaching the Transition Engineering approach and
methodology is the focus of the text, and the concept is
presented in a way that engineers can begin applying it in
their work.
The aim of this book is to give a solid foundation in renewable
energy systems and sustainable technology. The emphasis in
the book is on the technical analysis, design and applications
of energy systems based on renewable energy technologies,
however, the economic and environmental factors of energy
supply are also considered. The book study in-depth
renewable energy applications that use solar, wind, hydro,
and biomass resources. In addition, applications that exploit
emerging technologies such as those based on wave, tidal
and geothermal resources are also included. Sustainability
issues that arise from society's need for energy are also
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considered
... examines the practical issues surrounding energy
efficiency, and renewable energy concepts and systems. And
a more appropriate author for such a work could not be found
... combines the expertise earned from decades of practical
and scholarly research with the most up-to-date analysis of
the energy scene.-From the Foreword by Dan E. Arvizu,
President, Alliance for Sustainable Energy, and Manager and
Operator of the National Renewable Energy Laboratory.
The limitation of fossil fuels has challenged scientists and
engineers to search for alternative energy resources that can
meet future energy demand. Renewable Energy System
Design is a valuable reference focusing on engineering,
design, and operating principles that engineers can follow in
order to successfully design more robust and efficient
renewable energy systems. Written by Dr. Ziyad Salameh, an
expert with over thirty years of teaching, research, and design
experience, Renewable Energy System Design provides
readers with the "nuts and bolts" of photovoltaic, wind energy,
and hybrid wind/PV systems. It explores renewable energy
storage devices with an emphasis on batteries and fuel cells
and emerging sustainable technologies like biomass,
geothermal power, ocean thermal energy conversion, solar
thermal, and satellite power. Renewable Energy System
Design is a must-have resource that provides engineers and
students with a comprehensive yet practical guide to the
characteristics, principles of operation, and power potential of
the most prevalent renewable energy systems. Explains and
demonstrates design and operating principles for solar, wind,
hybrid and emerging systems with diagrams and examples
Utilizes case studies to help engineers anticipate and
overcome common design challenges Explores renewable
energy storage methods particularly batteries and fuel cells
and emerging renewable technologies
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This books provides a comprehensive platform to the
scientific, education and research communities working on
various fields related to sustainable energy. It covers the
exploration, generation and application of this area to meet
societal needs as well as addressing global issues related to
the environment. The content of this book presents research
related to energy and how to tackle climate change as a
comprehensive framework based on the success of the
Millennium Development Goals (MDGs). The authors use the
scientific method to analyze and deliver viable technical
solutions, demonstrating how chemistry and engineering can
be combined to solve technically challenging problems. While
maintaining high scientific rigor, a quantitative approach is
offered in select chapters to the study of energy related to our
societies increasing need for electrical and chemical energy
feedstocks.
In this ready reference, top academic researchers, industry
players and government officers join forces to develop
commercial concepts for the transition from current nuclear or
fossil fuel-based energy to renewable energy systems within
a limited time span. They take into account the latest science
and technology, including an analysis of the feasibility and
impact on the environment, economy and society. In so
doing, they discuss such complex topics as electrical and gas
grids, fossil power plants and energy storage technologies.
The contributions also include robust, conceivable and
breakthrough technologies that will be viable and
implementable by 2020.
The Updated Third Edition Provides a Systems Approach to
Sustainable Green Energy Production and Contains
Analytical Tools for the Design of Renewable Microgrids The
revised third edition of Design of Smart Power Grid
Renewable Energy Systems integrates three areas of
electrical engineering: power systems, power electronics, and
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electric energy conversion systems. The book also addresses
the fundamental design of wind and photovoltaic (PV) energy
microgrids as part of smart-bulk power-grid systems. In order
to demystify the complexity of the integrated approach, the
author first presents the basic concepts, and then explores a
simulation test bed in MATLAB® in order to use these
concepts to solve a basic problem in the development of
smart grid energy system. Each chapter offers a problem of
integration and describes why it is important. Then the
mathematical model of the problem is formulated, and the
solution steps are outlined. This step is followed by
developing a MATLAB® simulation test bed. This important
book: Reviews the basic principles underlying power systems
Explores topics including: AC/DC rectifiers, DC/AC inverters,
DC/DC converters, and pulse width modulation (PWM)
methods Describes the fundamental concepts in the design
and operation of smart grid power grids Supplementary
material includes a solutions manual and PowerPoint
presentations for instructors Written for undergraduate and
graduate students in electric power systems engineering,
researchers, and industry professionals, the revised third
edition of Design of Smart Power Grid Renewable Energy
Systems is a guide to the fundamental concepts of power grid
integration on microgrids of green energy sources.
In this new edition of Renewable Energy Systems, globally
recognized renewable energy researcher and professor,
Henrik Lund, sets forth a straightforward, comprehensive
methodology for comparing different energy systems’
abilities to integrate fluctuating and intermittent renewable
energy sources. The book does this by presenting an energy
system analysis methodology. The book provides the results
of more than fifteen comprehensive energy system analysis
studies, examines the large-scale integration of renewable
energy into the present system, and presents concrete design
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examples derived from a dozen renewable energy systems
around the globe. Renewable Energy Systems, Second
Edition also undertakes the socio-political realities governing
the implementation of renewable energy systems by
introducing a theoretical framework approach aimed at
understanding how major technological changes, such as
renewable energy, can be implemented at both the national
and international levels. Provides an introduction to the
technical design of renewable energy systems Demonstrates
how to analyze the feasibility and efficiency of large-scale
systems to help implementers avoid costly trial and error
Addresses the socio-political challenge of implementing the
shift to renewables Features a dozen extensive case studies
from around the globe that provide real-world templates for
new installations
Reactor Process Design in Sustainable Energy
Technology compiles and explains current
developments in reactor and process design in
sustainable energy technologies, including
optimization and scale-up methodologies and
numerical methods. Sustainable energy technologies
that require more efficient means of converting and
utilizing energy can help provide for burgeoning
global energy demand while reducing anthropogenic
carbon dioxide emissions associated with energy
production. The book, contributed by an international
team of academic and industry experts in the field,
brings numerous reactor design cases to readers
based on their valuable experience from lab R&D
scale to industry levels. It is the first to emphasize
reactor engineering in sustainable energy technology
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discussing design. It provides comprehensive tools
and information to help engineers and energy
professionals learn, design, and specify chemical
reactors and processes confidently. Emphasis on
reactor engineering in sustainable energy technology
Up-to-date overview of the latest reaction
engineering techniques in sustainable energy topics
Expert accounts of reactor types, processing, and
optimization Figures and tables designed to
comprehensively present concepts and procedures
Hundreds of citations drawing on many most recent
and previously published works on the subject
Completely revised and updated, Principles of
Sustainable Energy Systems, Second Edition
presents broad-based coverage of sustainable
energy sources and systems. The book is designed
as a text for undergraduate seniors and first-year
graduate students. It focuses on renewable energy
technologies, but also treats current trends such as
the expanding use of natural gas from fracking and
development of nuclear power. It covers the
economics of sustainable energy, both from a
traditional monetary as well as from an energy return
on energy invested (EROI) perspective. The book
provides complete and up-to-date coverage of all
renewable technologies, including solar and wind
power, biological processes such as anaerobic
digestion and geothermal energy. The new edition
also examines social issues such as food, water,
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population, global warming, and public policies of
engineering concern. It discusses energy
transition—the process by which renewable energy
forms can effectively be introduced into existing
energy systems to replace fossil fuels. See What’s
New in the Second Edition: Extended treatment of
the energy and social issues related to sustainable
energy Analytic models of all energy systems in the
current and future economy Thoroughly updated
chapters on biomass, wind, transportation, and all
types of solar power Treatment of energy return on
energy invested (EROI) as a tool for understanding
the sustainability of different types of resource
conversion and efficiency projects Introduction of the
System Advisor Model (SAM) software program,
available from National Renewable Energy Lab
(NREL), with examples and homework problems
Coverage of current issues in transition engineering
providing analytic tools that can reduce the risk of
unsustainable fossil resource use Updates to all
chapters on renewable energy technology
engineering, in particular the chapters dealing with
transportation, passive design, energy storage,
ocean energy, and bioconversion Written by Frank
Kreith and Susan Krumdieck, this updated version of
a successful textbook takes a balanced approach
that looks not only at sustainable energy sources,
but also provides examples of energy storage,
industrial process heat, and modern transportation.
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The authors take an analytical systems approach to
energy engineering, rather than the more general
and descriptive approach usually found in textbooks
on this topic.
Design and Performance Optimization of Renewable
Energy Systems provides an integrated discussion
of issues relating to renewable energy performance
design and optimization using advanced
thermodynamic analysis with modern methods to
configure major renewable energy plant
configurations (solar, geothermal, wind, hydro, PV).
Vectors of performance enhancement reviewed
include thermodynamics, heat transfer,
exergoeconomics and neural network techniques.
Source technologies studied range across
geothermal power plants, hydroelectric power, solar
power towers, linear concentrating PV, parabolic
trough solar collectors, grid-tied hybrid solar PV/Fuel
cell for freshwater production, and wind energy
systems. Finally, nanofluids in renewable energy
systems are reviewed and discussed from the heat
transfer enhancement perspective. Reviews the
fundamentals of thermodynamics and heat transfer
concepts to help engineers overcome design
challenges for performance maximization Explores
advanced design and operating principles for solar,
geothermal and wind energy systems with diagrams
and examples Combines detailed mathematical
modeling with relevant computational analyses,
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focusing on novel techniques such as artificial neural
network analyses Demonstrates how to maximize
overall system performance by achieving synergies
in equipment and component efficiency
Master the principles and applications of today’s
renewable energy sources and systems Written by a
team of recognized experts and educators, this
authoritative textbook offers comprehensive
coverage of all major renewable energy sources.
The book delves into the main renewable energy
topics such as solar, wind, geothermal, hydropower,
biomass, tidal, and wave, as well as hydrogen and
fuel cells. By stressing real-world relevancy and
practical applications, Fundamentals and
Applications of Renewable Energy helps prepare
students for a successful career in renewable
energy. The text contains detailed discussions on
the thermodynamics, heat transfer, and fluid
mechanics aspects of renewable energy systems in
addition to technical and economic analyses.
Numerous worked-out example problems and over
850 end-of-chapter review questions reinforce main
concepts, formulations, design, and analysis.
Coverage includes: Renewable energy basics
Thermal sciences overview Fundamentals and
applications of Solar energy Wind energy
Hydropower Geothermal energy Biomass energy
Ocean energy Hydrogen and fuel cells • Economics
of renewable energy • Energy and the environment
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Integrated Energy Systems for Multigeneration looks
at how measures implemented to limit greenhouse
gas emissions must consider smart utilization of
available limited resources and employ renewable
resources through integrated energy systems and
the utilization of waste energy streams. This
reference considers the main concepts of thermal
and conventional energy systems through detailed
systems description, analyses of methodologies,
performance assessment and optimization, and
illustrative examples and case studies. The book
examines producing power and heat with cooling,
freshwater, green fuels and other useful
commodities designed to tackle rising greenhouse
gas emissions in the atmosphere. With worldwide
energy demand increasing, and the consequences
of meeting supply with current dependency on fossil
fuels, investigating and developing sustainable
alternatives to the conventional energy systems is a
growing concern for global stakeholders. Analyzes
the links between clean energy technologies and
achieving sustainable development Illustrates
several examples of design and analysis of
integrated energy systems Discusses performance
assessment and optimization Uses illustrative
examples and global case studies to explain
methodologies and concepts
Renewable energy is the answer for future energy
demand. Renewable energy is the energy that
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occurs in a natural manner and utilizes unlimited
resources. It is the solution for reducing the
dependence on fossil fuels and diminishing
greenhouse gas emission. It is the key for cleaner,
greener, and sustainable energy. In today's world,
increased energy needs and environmental and
health concerns associated with traditional energy
systems have made way for rapid progress in
producing energy from renewable resources.
However, large-scale integration of current
technologies and newer approaches are still required
for more efficient and cost-effective systems. This
small book is a collection of single research chapters
dealing with biofuel generation and some recent
methods for grid integration and storage problems.
The editors would like to record their sincere thanks
to the authors for their contributions.
Technical concepts and data are presented in plain
jargon-free language with clear, concise bulleted text
Packed with charts, tables and diagrams that give
busy professionals at-a-glance answers
In the near future the appearance and spatial
organization of urban and rural landscapes will be
strongly influenced by the generation of renewable
energy. One of the critical tasks will be the re-
integration of these sustainable energy landscapes
into the existing environment-which people value
and want to preserve-in a socially fair, environmenta
A transition from a fossil fuel–based economy to one that
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uses renewable energy has become inevitable; this
transition will not only be an engineering challenge, but
will also be an economic and environmental one.
Offering an interdisciplinary, quantitative approach,
Principles of Sustainable Energy presents a
comprehensive overview of the major renewable energy
technologies currently available, including biomass and
biofuels, solar thermal conversion, photovoltaics, and
wind energy conversion. Written by renowned expert
Frank Kreith, the book emphasizes economics as well as
energy return on investment analyses for each
technology and integrates the need for energy
conservation with the overall aspects of building a
sustainable energy system with renewable sources. The
author covers energy storage in depth, because it is
considered one of the most important, and problematic,
requirements for building a sustainable renewable
energy system. Treatments of the economics of nuclear
power and options for transportation systems are also
included. The book contains worked-out example
problems illustrating engineering analyses from a
systems perspective and problem sets to reinforce
concepts and applications. Examples and exercises
relating to solar energy systems cover latitudes in the
Northern and Southern Hemispheres and use current
worldwide solar radiation data. But this text is not merely
academic: its clearheaded look at the energy picture
from the ground up, and the environmental, economic,
and sustainability benefits that renewable energy
systems can provide, make it a resource for government
and industry as well as a text for engineering students.
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Written with undergraduates and graduates in mind, this
volume provides a thorough introduction to the
economic, social, environmental and policy issues raised
by current systems of energy use. The authors also
describe the key physical and engineering features of
these energy production systems.
We are hearing a LOT about renewable energy these
days! But unlike most available resources on alternative
energy that focus on politics and economic impacts, da
Rosa's practical guide, Fundamentals of Renewable
Energy Processes, is dedicated to explaining the
scientific and technological principles and processes that
enable energy production from safe, renewable, clean
sources. Advances in the renewable energy sphere are
proceeding with an unprecedented speed, and in order
for the world's alarming energy challenges to be solved,
solid, up-to-date resources addressing the technical
aspects of renewables are essential. This new, updated
2e of da Rosa's successful book continues to give
readers all the background they need to gain a thorough
understanding of the most popular types of renewable
energy—hydrogen, solar power, biomass, wind power,
and hydropower—from the ground up. The latest
advances in all these technologies are given particular
attention, and are carefully contextualized to help
professionals and students grasp the "whys and hows"
behind these breakthroughs. Discusses how and why the
most popular renewable energy sources work, including
wind, solar, bio and hydrogen Provides a thorough
technical grounding for all professionals and students
investigating renewable energy The new 2e of a highly
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regarded guide written by an internationally renowned
pioneer
In order to promote the sustainable development of
renewable energy and renewable-energy-driven
technologies, Renewable-Energy-Driven Future:
Technologies, Modelling, Applications, Sustainability and
Policies provides a comprehensive view of the advanced
renewable technologies and the benefits of utilizing
renewable energy sources. Discussing the ways for
promoting the sustainable development of renewable
energy from the perspectives of technology, modelling,
application, sustainability and policy, this book includes
the advanced renewable-energy-driven technologies, the
models for renewable energy planning and integration,
the innovative applications of renewable energy sources,
decision-support tools for sustainability assessment and
ranking of renewable energy systems, and the
regulations and policies of renewable energy. This book
can benefit the researchers and experts of renewable
energy by helping them to have a holistic view of
renewable energy. It can also benefit the policymakers
and decision-makers by helping them to make informed
decisions. Presents the advanced renewable-energy-
driven technologies and the innovative applications of
renewable energy sources Develops the models for the
efficient use of renewable energy, decision-making and
the investigation of its climate and economic benefits
Investigates the sustainability of renewable energy
systems Features the regulations and policies of
renewable energy
Understanding the chemistry underlying sustainable
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energy is central to any long-term solution to meeting our
future energy needs. Chemistry of Sustainable Energy
presents chemistry through the lens of several
sustainable energy options, demonstrating the breadth
and depth of research being carried out to address
issues of sustainability and the gl
Encyclopedia of Sustainable Technologies provides an
authoritative assessment of the sustainable technologies
that are currently available or in development.
Sustainable technology includes the scientific
understanding, development and application of a wide
range of technologies and processes and their
environmental implications. Systems and lifecycle
analyses of energy systems, environmental
management, agriculture, manufacturing and digital
technologies provide a comprehensive method for
understanding the full sustainability of processes. In
addition, the development of clean processes through
green chemistry and engineering techniques are also
described. The book is the first multi-volume reference
work to employ both Life Cycle Analysis (LCA) and Triple
Bottom Line (TBL) approaches to assessing the wide
range of technologies available and their impact upon
the world. Both approaches are long established and
widely recognized, playing a key role in the organizing
principles of this valuable work. Provides readers with a
one-stop guide to the most current research in the field
Presents a grounding of the fundamentals of the field of
sustainable technologies Written by international leaders
in the field, offering comprehensive coverage of the field
and a consistent, high-quality scientific standard Includes
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the Life Cycle Analysis and Triple Bottom Line
approaches to help users understand and assess
sustainable technologies
The demand for secure, affordable and clean energy is a
priority call to humanity. Challenges associated with
conventional energy resources, such as depletion of
fossil fuels, high costs and associated greenhouse gas
emissions, have stimulated interests in renewable
energy resources. For instance, there have been clear
gaps and rushed thoughts about replacing fossil-fuel
driven engines with electric vehicles without long-term
plans for energy security and recycling approaches. This
book aims to provide a clear vision to scientists,
industrialists and policy makers on renewable energy
resources, predicted challenges and emerging
applications. It can be used to help produce new
technologies for sustainable, connected and harvested
energy. A clear response to economic growth and clean
environment demands is also illustrated.
With no emissions and water as a byproduct, the globe
could imagine a sustainable and resilient human kind
that obliterates any possible chances of future climate
change. With increased globalization, there has been an
unprecedented escalation in production processes thus
generating valued products and byproducts. A significant
quantum of the waste materials generated can be
transformed into fuels with the help of MFCs. MFC’s
utilities would bring about a paradigm shift built on the
principles of sustainability, encompassing closed loop
biorefinery approach. A MFC’s bio-refinery ensures
complete allocation of products and byproducts in
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various processes yielding zero waste. Such efforts
would not only help in managing waste but also
contribute to generation of renewable fuel and valued
products that fosters sustainable development. To cater
to the needs of the present challenges in waste
management, bioenergy and bio product recovery and
commercial sustainability, this book on MFCs will
emphasize and throw light on various mechanisms,
routes and reaction engineering approaches for
complete transformation of waste to wealth.
This derivative volume stemming from content included
in our seminal Power Electronics Handbook takes its
chapters related to renewables and establishes them at
the core of a new volume dedicated to the increasingly
pivotal and as yet under-published intersection of Power
Electronics and Alternative Energy. While this re-
versioning provides a corollary revenue stream to better
leverage our core handbook asset, it does more than
simply re-package existing content. Each chapter will be
significantly updated and expanded by more than 50%,
and all new introductory and summary chapters will be
added to contextualize and tie the volume together.
Therefore, unlike traditional derivative volumes, we will
be able to offer new and updated material to the market
and include this largely original content in our
ScienceDirect Energy collection. Due to the inherently
multi-disciplinary nature of renewables, many engineers
come from backgrounds in Physics, Materials, or
Chemical Engineering, and therefore do not have
experience working in-depth with electronics. As more
and more alternative and distributed energy systems
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require grid hook-ups and on-site storage, a working
knowledge of batteries, inverters and other power
electronics components becomes requisite. Further, as
renewables enjoy broadening commercial
implementation, power electronics professionals are
interested to learn of the challenges and strategies
particular to applications in alternative energy. This book
will bring each group up-to-speed with the primary issues
of importance at this technological node. This content
clarifies the juncture of two key coverage areas for our
Energy portfolio: alternative sources and power systems.
It serves to bridge the information in our power
engineering and renewable energy lists, supporting the
growing grid cluster in the former and adding key
information on practical implementation to the latter.
Provides a thorough overview of the key technologies,
methods and challenges for implementing power
electronics in alternative energy systems for optimal
power generation Includes hard-to-find information on
how to apply converters, inverters, batteries, controllers
and more for stand-alone and grid-connected systems
Covers wind and solar applications, as well as ocean
and geothermal energy, hybrid systems and fuel cells
Energy efficiency measures are generally less expensive
than a renewable energy (RE) system to provide the
same amount of energy saved. The Energy Information
Administration reports that, on average, a dollar spend
on efficiency saves $2 off the cost of a renewable energy
system to provide the same amount of energy (IEA,
2011). But as the saying goes, "you can't save yourself
rich" and having installed sophisticated controls and
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efficient systems, we need some source of energy to
power them. The main reasons to consider RE is cost-
effectiveness, but other reasons area as diverse as:
reduction of atmospheric emissions; compliance with
regulations requiring RE; enhanced reliability through
redundant energy supply; abate risks related to fuel
availability and cost, or risk of fuel-spills during delivery;
score points in a sustainability rating; or as a mitigation
measure in a larger environmental-permitting process.
"This second edition maintains the book's basis on
fundamentals, whilst including experience gained from
the rapid growth of renewable energy technologies as
secure national resources and for climate change
mitigation, more extensively illustrated with case studies
and worked problems. The presentation has been
improved throughout, along with a new chapter on
economics and institutional factors. Each chapter begins
with fundamental theory from a scientific perspective,
then considers applied engineering examples and
developments, and includes a set of problems and
solutions and a bibliography of printed and web-based
material for further study. Common symbols and cross
referencing apply throughout, essential data are
tabulated in appendices. Sections on social and
environmental aspects have been added to each
technology chapter." -- back cover.
The concept of sustainable development was first
introduced by the Brundtland Commission almost 20
years ago and has received increased attention during
the past decade. It is now an essential part of any energy
activities. This is a research-based textbook which can
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be used by senior undergraduate students, graduate
students, engineers, practitioners, scientists, researchers
in the area of sustainable energy systems and aimed to
address some key pillars: better efficiency, better cost
effectiveness, better use of energy resources, better
environment, better energy security, and better
sustainable development. It also includes some cutting-
edge topics, such hydrogen and fuel cells, renewable,
clean combustion technologies, CO2 abatement
technologies, and some potential tools (exergy,
constructal theory, etc.) for design, analysis and
performance improvement.
This textbook introduces the key concepts that underpin
sustainable energy transitions. Starting with the basic
biophysical principles, current sources and
environmental consequences of existing energy resource
use, the book takes readers through the key questions
and topics needed to understand, prescribe, and
advocate just and sustainable energy solutions. The
interdisciplinary nature of the book aims to build bridges
across the social and natural sciences and humanities,
bringing together perspectives, ideas and concepts from
engineering, economics, and life cycle assessment to
sociology, political science, anthropology, policy studies,
the humanities, arts, and some interdisciplinary thinkers
that defy categories. This accessible approach fills the
gap for a textbook that integrates sustainability science
and engineering studies with strong empirical social
science and it will be a useful tool to anyone interested in
the socio-ecological dimensions of energy system
transitions. .
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This book serves as an introductory reference guide for
those studying the application of models in energy
systems. The book opens with a taxonomy of energy
models and treatment of descriptive and analytical
models, providing the reader with a foundation of the
basic principles underlying the energy models and
positioning these principles in the context of energy
system studies. In turn, the book provides valuable
insights into the varied applications of different energy
models to answer complex questions, including those
concerning specific aspects of energy policy measures
dealing with issues of supply and demand. Case studies
are provided in all of the chapters, offering real-world
examples of how existing models fit the classification
methods outlined here. The book’s remaining chapters
address a broad range of principles and applications,
taking the reader from the basic principles involved, to
state-of-the-art energy production and consumption
processes, using modeling and validation/illustration in
case studies to do so. With its in-depth mathematical
foundation, this book serves as a comprehensive
collection of work on modeling energy systems and
processes, taking inexperienced graduate students from
the basics through to a high-level understanding of the
modeling processes in question, while also providing
professionals and academic researchers in the field of
energy planning with an up-to-date reference guide
covering the latest works.
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