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This book provides a collection of research and review articles useful for
researchers, engineers, students and industry experts in the bioenergy field. The
practical and valuable information can be utilized for developing and
implementing renewable energy projects, selecting different waste feedstocks,
technologies, and products. A detailed insight into advanced technologies such
as hydrothermal liquefaction, torrefaction, and supercritical CO2 extraction for
making sustainable biofuels and chemicals is provided. A case study on food
waste-to-energy valorization processes in Latin America provides experts’
insights to promote a circular economy.
This book presents the dynamic role of algae in a sustainable environment. Two
major aspects, namely bioenergy and bioremediation, have been elaborated in
various chapter contributed by scientists and teachers from different geographical
areas throughout the world. Algal biofuels is an emerging area of equal interest to
researchers, industries, and policy makers working or focusing on alternative (i.e.
renewable) fuels. Algae have been an area of interest due to their wide range of
applications. Over the last 5 decades, eukaryotic algae have been used in the
aquaculture industry as feed for invertebrates, providing a rich source of
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antioxidants, dietary fiber, minerals and protein. More recently, there has been a
focus on the use of algal biomass in the development of alternative fuels. The
extraction of oil from algae has been widely explored as a much more viable
feedstock than plant-based oils in large-scale fuel production. using algae as
feedstock has the advantages that it doesn’t require arable land and that
wastewater can be used as a source of nutrients in their culture. The
multifunctional approach of algae includes pollution remediation, carbon
sequestration, biofuels production, and delivery of value-added products.
However, there are still some obstacles that need to be overcome to make their
use as potential feedstock for biofuels techno-economically feasible. In order to
maintain the sustainability aspect of algal biofuels, various aspects have to be
studied and critically analyzed to assess the long-term sustainability of algal
derived biofuels. This book discusses the role of algae as a promising future
feedstock for biofuels. They are known to sequester carbon in much larger
amounts than plants and as such the book also describes their phycoremediation
potential for conventional as well as emerging contaminants. It describes the role
of anaerobic digestion in algal biorefineries; bioreactions and process
parameters; biogas recovery and reuse. The role of algal biofilm based
technology in wastewater treatment and transforming waste into bio-products is
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discussed, and remediation of sewage water through algae is assessed. The
book also describes the production of biohydrogen, bio-oil, biodiesel; and the
major bottlenecks in their usage. The emerging characterization techniques of
these biofuels (bio-oil and biodiesel) are described, as are the decolorizing
potential of algae and the genetic engineering techniques that could enhance the
production of lipids in algae. Other aspects of the book include the role of remote
sensing technology in the monitoring of algae and a life cycle assessment of
algal biofuels.
With pressure increasing to utilise wastes and residues effectively and
sustainably, the production of biogas represents one of the most important routes
towards reaching national and international renewable energy targets. The
biogas handbook: Science, production and applications provides a
comprehensive and systematic guide to the development and deployment of
biogas supply chains and technology. Following a concise overview of biogas as
an energy option, part one explores biomass resources and fundamental science
and engineering of biogas production, including feedstock characterisation,
storage and pre-treatment, and yield optimisation. Plant design, engineering,
process optimisation and digestate utilisation are the focus of part two. Topics
considered include the engineering and process control of biogas plants,
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methane emissions in biogas production, and biogas digestate quality, utilisation
and land application. Finally, part three discusses international experience and
best practice in biogas utilisation. Biogas cleaning and upgrading to biomethane,
biomethane use as transport fuel and the generation of heat and power from
biogas for stationery applications are all discussed. The book concludes with a
review of market development and biomethane certification schemes. With its
distinguished editors and international team of expert contributors, The biogas
handbook: Science, production and applications is a practical reference to biogas
technology for process engineers, manufacturers, industrial chemists and
biochemists, scientists, researchers and academics working in this field. Provides
a concise overview of biogas as an energy option Explores biomass resources
for production Examines plant design and engineering and process optimisation
"A history of prohibition in Sacramento"-Sometimes you know things you’re not supposed to know. Things that you can
never un-know. Things that will change the course of your life...and the fate of the
ones you love. I found her in our living room, bleeding and close to death, but
alive. Barely. Until morning stole her last breath. The media called her killer the
“Triangle Terror” ... and then forgot about her. But I never forgot—my murdered
sister, and an investigation that led to my own resurrection from the dead. TwentyPage 4/20
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two years ago, on a cold February night, Landon Worthington lost his father for
the last time. After an armed robbery gone wrong, evidence and witness
testimony pointed a shaky finger at Dan Worthington—deadbeat dad and alcoholic
husband. But before the dust could settle over the conviction, Landon’s preteen
sister, Alexis, is murdered in their home, plunging Landon’s life into further
despair. Two decades and a cold case later, Landon is dogged by guilt over their
estranged relationship and decides to confront his incarcerated father-of-the-year
about what really happened the night of the robbery. But the years of lies are
hard to unravel. And the biggest question of all haunts him: How does everything
tie into his sister’s murder? And so begins Landon’s journey to piece together
the puzzle of secrets, lies, and truths that can free his father, avenge his sister,
and perhaps save himself. A companion short story to A Secondhand Life, the
perfect mystery for fans of Robert Dugoni's Third Watch and Dean Koontz's The
Neighbor.
The Bible has the astounding power to transform lives. The stories of people like
Francis of Assisi, Antony of Egypt, Augustine of Hippo, Martin Luther and Martin
Luther King Jr. vividly demonstrate this. Why aren't more of us transformed by
Scripture today? Too often we study biblical texts without believing that God truly
inhabits this book. Scripture seeks to capture our minds, not merely educate
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them. In these pages Chris Webb explains that we can transform our Christian
life by reading as lovers rather than as theorists. This is possible by coming to the
text prayerfully, expectantly, in humility and empty-handed. When we open the
Bible, it does not say to us, "Listen: God is there!" Instead, the voice of the Spirit
whispers through each line, "Look: I am here." Reading the Bible this way can
reconfigure the habits of your heart, refresh your imagination and memory,
reshape and redeem your emotions, realign your reality individually and
communally for kingdom life, and take us beyond the Bible into a renewed way of
life. Here is the work of today—which is also the work of the whole of life—to open
your heart afresh to the living Word of God.
Many books have now been published in the broad field of environmental toxicology. However,
to date, none of have presented the often fascinating stories of the wildlife science, and the
steps along the way from discovery of problems caused by environmental pollutants to the
regulatory and non-regulatory efforts to address the problems. This book provides case by
case examinations of how toxic chemical effects on wildlife have brought about policy and
regulatory decisions, and positive changes in environmental conditions. Wild animal stories,
whether they are about the disappearance of charismatic top predators, or of grossly deformed
embryos or frogs, provide powerful symbols that can and have captured the public's
imagination and have resulted in increased awareness by decision makers. It is the intent of
this book to present factual and balanced overviews and summaries of the science and the
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subsequent regulatory processes that followed to effect change (or not). We cover a variety of
chemicals and topics beginning with an update of the classic California coastal DDT story of
eggshell thinning and avian reproduction to more recent cases, such as the veterinarian
pharmaceutical that has brought three species of Asian vultures to the brink of extinction.
Researchers, regulators, educators, NGOs and the general public will find valuable insights
into the processes and mechanisms involved both in environmental scientific investigation and
in efforts to effect positive change.
This book offers a detailed presentation of the principles and practice of life cycle impact
assessment. As a volume of the LCA compendium, the book is structured according to the
LCIA framework developed by the International Organisation for Standardisation (ISO)passing
through the phases of definition or selection of impact categories, category indicators and
characterisation models (Classification): calculation of category indicator results
(Characterisation); calculating the magnitude of category indicator results relative to reference
information (Normalisation); and converting indicator results of different impact categories by
using numerical factors based on value-choices (Weighting). Chapter one offers a historical
overview of the development of life cycle impact assessment and presents the boundary
conditions and the general principles and constraints of characterisation modelling in LCA. The
second chapter outlines the considerations underlying the selection of impact categories and
the classification or assignment of inventory flows into these categories. Chapters three
through thirteen exploreall the impact categories that are commonly included in LCIA,
discussing the characteristics of each followed by a review of midpoint and endpoint
characterisation methods, metrics, uncertainties and new developments, and a discussion of
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research needs. Chapter-length treatment is accorded to Climate Change; Stratospheric
Ozone Depletion; Human Toxicity; Particulate Matter Formation; Photochemical Ozone
Formation; Ecotoxicity; Acidification; Eutrophication; Land Use; Water Use; and Abiotic
Resource Use. The final two chapters map out the optional LCIA steps of Normalisation and
Weighting.
Daily inspiration from American philosopher and transcendentalist Ralph Waldo Emerson
Featuring excerpts from Ralph Waldo Emerson’s essays, poems, and lectures, Everyday
Emerson offers 365 snippets of wisdom and insight from one of America’s greatest writers and
philosophers. An astute observer of both nature and society, Emerson’s writing touches on
themes of individuality, freedom, and human potential, all of it shot through with a profound
love and awe of the natural world. The excerpts in Everyday Emerson are inspiring and
thought provoking—a daily invitation to engage the world with imagination and intention. In
addition to daily quotes, the end of the book also includes selections from Emerson's beloved
essay "Self-Reliance." Both longtime appreciators of Emerson’s work and readers who would
be intimidated by a complete book of essays will find something delightful in its pages.
This book focuses on microplastics as emerging persistent contaminants in terrestrial
environments. Scientists from around the globe review recent advances in multi-disciplinary
research on micro(nano)plastics, including analytical methods; the sources, fate and
distribution of microplastics; ecological risks; toxicity and health risks; and control and
countermeasures for microplastics in terrestrial environments. Offering a comprehensive
overview of microplastics in terrestrial environments, the book is a valuable resource for
environmental researchers, ecologists and toxicologists, as well as for policymakers and nonPage 8/20
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experts.
This contributed volume sheds new light on waste management and the production of biofuels.
The authors share insights into microbial applications to meet the challenges of environmental
pollution and the ever- growing need for renewable energy. They also explain how healthy and
balanced ecosystems can be created and maintained using strategies ranging from oil
biodegration and detoxification of azo dyes to biofouling. In addition, the book illustrates how
the metabolic abilities of microorganisms can be used in microbial fuel-cell technologies or for
the production of biohydrogen. It inspires young researchers and experienced scientists in the
field of microbiology to explore the application of green biotechnology for bioremediation and
the production of energy, which will be one of the central topics for future generations.
In his paintings, English perverts and subverts the establishment, poking fun at religion,
consumerism, and blind obedience to popular culture. He uses humour as a wake-up call, and
renders it with meticulous brush strokes. Ron English populates alternate versions of 'The Last
Supper' and 'Guernica' with cartoon characters, drops camouflaged clowns on dinosaurs, and
births incredible creatures from his fertile imagination. In addition to over 180 images from his
paintings, Status Factory includes over 100 photographs of English's street art installations.
What is a Life? How did it appear? What principles underlie its functioning? Similar questions
have accompanied man since birth. People of all ages have tried to answer these questions on
the basis of the maturity of the available knowledge and techniques. This is why the theory of
evolution preserves, even in modern science, a central role, embracing all the spheres of
biology, physics and medicine. The modern concept of evolution is extremely simple;
nevertheless, many scientists still show great difficulties in incorporating and integrating this
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concept into their work. One of the main errors is the assumption that the different species
developed along an "evolutionary scale", from bacteria to animals, more or less complex, up to
man, which would therefore represent the apex of evolution. Most people, who wish to and are
living a long life remaining active and cheerful until old age, are increasingly seeking doctors'
help. What is health? Some believe that it is the absence of diseases and physical defects. For
some, it is a state of physical, mental and social well-being. However, despite the different
definitions of this concept, everyone agrees that health is a leading factor in determining the
quality of our lives. Health is influenced by many factors. Some of them improve health others
worsen it (risk factors). Some experts have compiled a list of the main factors affecting health
and given an indicative assessment of the degree of importance of each of them. This includes
lifestyle, environmental influences, quality of medical care and heredity. A physician who
regularly observes a given individual has to face challenges that modern medicine hasn't
sufficiently researched and developed, assess the individual risk of developing a disease,
identify early markers of change leading to disease development and individually select the
corrective actions. It should be noted that one of the most important conditions for long-term
preservation of health is the development of methods from the earliest possible diagnosis of
diseases at the preclinical stage. This book combines the experience of clinical and laboratory
research as well as some basic philosophy ideas of a group of scientists who, starting from an
individual point of view, were able to synthesize and make available to other colleagues a new
way of view of human organism and explaining the events that can trigger pathological
conditions, including cancer, autism, diabetes and other chronical diseases.
The demand for hydroprocessing catalysts has shown an increasing trend, because of their
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applications in refining of petroleum and biofuels, in order to comply with strict environmental
regulations controlling emissions from transportation vehicles. Transport fuel is dominated by
fossil fuels with carbon emission intensive production methods. If we are to move away from
these sources, the alternative is to produce liquid fuels from agricultural stocks -- crops, crop
waste, forestry waste or algae. Converting these feedstocks into high quality fuels is a
considerable challenge. By describing the current status in processing agricultural feedstock
into high quality liquid transport fuels, the authors set out the means to develop better
chemistry and catalysis for the necessary conversion processes. This book offers an intriguing
insight into the mechanisms and protocols involved in new hydroprocessing catalysts and
processes, and covers the methods for upgrading these liquids to modern transport vehicles
suitable for operation in modern gasoline and diesel engines. It provides an introduction to the
mechanism of hydroprocessing reactions, application of different metals in hydroprocessing,
the effect of catalyst supports, applications in refining new feedstock, renewable fuels
standards, the management of spent hydroprocessing catalysts, and hydrogen production.
Hydroprocessing Catalysts and Processes will prove useful for both researchers in academe
and industry concerned with future fuels development and treatment to produce current and
future liquid transport fuels. Contents: PrefaceHydroprocessing and the ChemistryStabilization
of Bio-Oil to Enable Its Hydrotreating to Produce Bio-FuelsHydroprocessing Catalysts:
Inexpensive Ni Based Non-Sulfided CatalystsCatalytic Upgrading of Pinewood Pyrolysis BioOil Over Carbon-Encapsulated Bimetallic Co-Mo Carbides and Sulfides
CatalystsHydroprocessing Catalysts for Algal BiofuelsEffects of Catalyst Support on
HydroprocessingCommercial Hydroprocessing Processes for Bio-FeedstockRenewable Fuels
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and Fuel Regulations and StandardsSpent Hydroprocessing Catalysts ManagementHydrogen
Production Readership: Graduate students in catalysis, refinery feedstock operations and
planners, fuel technologists. Keywords: Hydrodesulfurization;Hydrodenitrogenation;Hydrodeox
ygenation;Hydrogenation;Hydrocracking;Hydrodemetallization;Hydroprocessing Catalyst
Model;Bio-Oil Stabilization;Ni Based Catalysts;Cobalt-Molybdenum Carbide Catalysts;Algal
Biofuels;Support Effect;Commercial Hydroprocessing Processes for Bio-feedstock;Neste
MY;BP;Ecofining;ENI;Honeywell-UOP;Bio-Synfining;Vegan;HydroFlex;Renewable Fuels
Standards;Spent Hydroprocessing Catalyst;Hydrogen ProductionReview: Key Features: Most
recent books related to hydroprocessing catalysts were published over 8 years agoNew
challenges in biorefining and petroleum refining have required development of entirely new
catalyst formulations and improvements of currently used catalystsIt is anticipated that the
consumption of hydroprocessing catalysts will show a significant increase in the near future
An ancient jungle temple holds the secrets to stopping the evil Herobrine! Gameknight999’s
true enemy has finally surfaced: Herobrine, an artificially intelligent virus that wants to escape
Minecraft and destroy mankind with their own creation—the Internet. If he is able to escape the
game and get online, Herobrine will infect millions of computer systems and turn machines and
weapons on their masters, threatening all of humanity. After facing Herobrine in battle and
nearly dying, Gameknight realizes he’s going to need much more help to defeat this seemingly
invincible enemy. His NPC friends tell him of the ancient Oracle residing in the oldest jungle
temple in Minecraft who knows the secret to defeating this terrible threat. The path to the
temple is fraught with danger, with zombies, spiders, and creepers lying in wait behind every
tree and bush. Gameknight will enlist the help of his friends on his quest, but will they reach the
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Oracle in time to stop Herobrine? Gameknight999 will be tested to his limits, and perhaps
beyond, in this spine-tingling new adventure. Sky Pony Press, with our Good Books,
Racehorse and Arcade imprints, is proud to publish a broad range of books for young
readers—picture books for small children, chapter books, books for middle grade readers, and
novels for young adults. Our list includes bestsellers for children who love stories told with
LEGO bricks, books that teach lessons about tolerance, patience, and the environment, and
much more. We also publish books for fans of Minecraft and Pokemon GO, including books full
of useful hacks, tips, and tricks, as well as Minecraft adventure stories for readers who love the
fight of good vs. evil, and magical academies similar to Hogwarts in the Harry Potter saga.
While not every title we publish becomes a New York Times bestseller or a national bestseller,
we are committed to books on subjects that are sometimes overlooked and to authors whose
work might not otherwise find a home.
The globally escalating population necessitates production of more goods and services to fulfil
the expanding demands of human beings which resulted in urbanization and industrialization.
Uncontrolled industrialization caused two major problems – energy crisis and accelerated
environmental pollution throughout the world. Presently, there are technologies which have
been proposed or shown to tackle both the problems. Researchers continue to seek more cost
effective and environmentally beneficial pathways for problem solving. Plant kingdom
comprises of species which have the potential to resolve the couple problem of pollution and
energy. Plants are considered as a potential feedstock for development of renewable energy
through biofuels. Another important aspect of plants is their capacity to sequester carbon
dioxide and absorb, degrade, and stabilize environmental pollutants such as heavy metals,
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poly-aromatic hydrocarbons, poly-aromatic biphenyls, radioactive materials, and other
chemicals. Thus, plants may be used to provide renewable energy generation and pollution
mitigation. An approach that could amalgamate the two aspects can be achieved through
phytoremediation (using plants to clean up polluted soil and water), and subsequent generation
of energy from the phyto-remediator plants. This would be a major advance in achieving
sustainability that focuses on optimizing ‘people’ (social issues), ‘planet’ (environmental
issues), and ‘profit’ (financial issues). The “Phytoremediation-Cellulosic Biofuels” (PCB)
process will be socially beneficial through reducing pollution impacts on people, ecologically
beneficial through pollution abatement, and economically viable through providing revenue that
supplies an energy source that is renewable and also provides less dependence on importing
foreign energy (energy-independence). The utilization of green plants for pollution remediation
and energy production will also tackle some other important global concerns like global climate
change, ocean acidification, and land degradation through carbon sequestration, reduced
emissions of other greenhouse gases, restoration of degraded lands and waters, and more.
This book addresses the overall potential of major plants that have the potential to fulfil the
dual purposes of phytoremediation and energy generation. The non-edible bioenergy plants
that are explored for this dual objective include Jatropha curcas, Ricinus communis, Leucaena
leucocephalla, Milletia pinnata, Canabis sativa, Azadirachta indica, and Acacia nilotica. The
book addresses all possible aspects of phyto-remediaton and energy generation in a holistic
way. The contributors are one of most authoritative experts in the field and have covered and
compiled the best content most comprehensively. The book is going to be extremely useful for
researchers in the area, research students, academicians and also for policy makers for an
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inclusive understanding and assessment of potential in plant kingdom to solve the dual
problem of energy and pollution.
In 1874, David Lubin hung a provocative sign over a ten by twelve-foot space on the corner of
Fourth and K Streets in Sacramento, California: “D. Lubin: One Price.” Thus began the dry
goods store that would evolve into Weinstock, Lubin, and Co., one of Sacramento's landmark
businesses and eventually a regional giant. While many Sacramentans will remember
Weinstock's spectacular Christmas displays, the signature children's milk bar and the gala
openings of suburban stores at Country Club Plaza and Sunrise Mall, historian Annette Kassis
goes beyond the storefront to uncover the philosophy that placed Weinstock's at the forefront
of business innovation. More than a retail establishment, Weinstock's one-hundred-year legacy
brought high fashion, progressive politics and the leading edge of modernization to California's
Capital City.
Getting students away from spouting opinions about highly-charged partisan issues, Debating
Reform, Fourth Edition looks at key questions about reforming political institutions, with
contributed pieces written by top scholars specifically for the volume. Each pro or con essay
considers a concrete proposal for reforming the political system. By focusing on institutions,
rather than liberal or conservative public policies, students tend to leave behind ideology and
grapple with claims and evidence to draw their own conclusions and build their own
arguments. Students will explore how institutions work in their American government text, but
this reader helps them to understand how they can be made to work better.
Primarily intended for business analysts and statisticians across multiple industries, this book
provides an introduction to the types of problems encountered and current available text
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mining solutions.
Soils are receptacles for a wide range of hazardous chemicals generated by human activities.
Whether or not this contamination is deliberate, accurate toxicity assessments are important
for health and economic reasons. Soil Ecotoxicology discusses the sources, fate, and transport
of hazardous chemicals in soils. The fate (biodegradation and modeling) and the potential
impacts of pesticides on soil ecosystems are emphasized, and methodologies for performing
toxicity assessments are provided.
This work has been selected by scholars as being culturally important, and is part of the
knowledge base of civilization as we know it. This work was reproduced from the original
artifact, and remains as true to the original work as possible. Therefore, you will see the
original copyright references, library stamps (as most of these works have been housed in our
most important libraries around the world), and other notations in the work. This work is in the
public domain in the United States of America, and possibly other nations. Within the United
States, you may freely copy and distribute this work, as no entity (individual or corporate) has a
copyright on the body of the work.As a reproduction of a historical artifact, this work may
contain missing or blurred pages, poor pictures, errant marks, etc. Scholars believe, and we
concur, that this work is important enough to be preserved, reproduced, and made generally
available to the public. We appreciate your support of the preservation process, and thank you
for being an important part of keeping this knowledge alive and relevant.
What was the real purpose of the standing stone monuments that dot the landscape of
Western Europe? Did the stone erectors possess a technology that we can only guess at?
Why did they stop what they were doing? The City of Bath, England. World Heritage City.
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Anyone could pass them on the street and never guess their secret. William of Salisbury; his
father sailed with Duke William in 1066. Julia Calpurnia Florentina Pantera; the last citizen of
the Roman Empire. When Rome fell Julia went to live in the legendary Avalon. Her arrival was
expected and she became the Lady of the Lake. Copper Beach; not far short of her first
hundred years but more like thirty in appearance. Then there is her father? The Aqua
Chronicles tell their story and that of Wint, a strange prehistoric scientist who made a
desperate bid to save his civilisation. Wint was aided by Alfrid, a Stone Age shoemaker who
knew nothing of warfare, and Beowulf and Freya, Vikings who knew everything.
Ten years after coming into force of the Stockholm Convention on Persistent Organic
Pollutants (POPs), a wide range of organic chemicals (industrial formulations, plant protection
products, pharmaceuticals and personal care products, etc.) still poses the highest priority
environmental hazard. The broadening of knowledge of organic pollutants (OPs) environmental
fate and effects, as well as the decontamination techniques, is accompanied by an increase in
significance of certain pollution sources (e.g. sewage sludge and dredged sediments
application, textile industry), associated with a potential generation of new dangers for humans
and natural ecosystems. The present book addresses these aspects, especially in the light of
Organic Pollutants risk assessment as well as the practical application of novel analytical
methods and techniques for removing OPs from the environment. Providing analytical and
environmental update, this contribution can be particularly valuable for engineers and
environmental scientists.
Variable speed is one of the important requirements in most of the electric drives. Earlier dc
motors were the only drives that were used in industries requiring - eration over a wide range
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of speed with step less variation, or requiring fine ac- racy of speed control. Such drives are
known as high performance drives. AC - tors because of being highly coupled non-linear
devices can not provide fast dynamic response with normal controls. However, recently,
because of ready availability of power electronic devices, and digital signal processors ac
motors are beginning to be used for high performance drives. Field oriented control or vector
control has made a fundamental change with regard to dynamic perfo- ance of ac machines.
Vector control makes it possible to control induction or s- chronous motor in a manner similar
to control scheme used for the separately - cited dc motor. Recent advances in artificial
intelligence techniques have also contributed in the improvement in performance of electric
drives. This book presents a comprehensive view of high performance ac drives. It may be
considered as both a text book for graduate students and as an up-to-date monograph. It may
also be used by R & D professionals involved in the impro- ment of performance of drives in
the industries. The book will also be beneficial to the researchers pursuing work on sensorless
and direct torque control of electric drives as up-to date references in these topics are
provided.
"Produced to serve as a guidebook on the practical aspects of small-scale biogas development
suitable for use in rural areas in developing countries"--Foreword.
Field-coupled nanocomputing (FCN) paradigms offer fundamentally new approaches to digital
information processing that do not utilize transistors or require charge transport. Information
transfer and computation are achieved in FCN via local field interactions between nanoscale
building blocks that are organized in patterned arrays. Several FCN paradigms are currently
under active investigation, including quantum-dot cellular automata (QCA), molecular quantum
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cellular automata (MQCA), nanomagnetic logic (NML), and atomic quantum cellular automata
(AQCA). Each of these paradigms has a number of unique features that make it attractive as a
candidate for post-CMOS nanocomputing, and each faces critical challenges to realization.
This State-of-the-Art-Survey provides a snapshot of the current developments and novel
research directions in the area of FCN. The book is divided into five sections. The first part,
Field-Coupled Nanocomputing Paradigms, provides valuable background information and
perspectives on the QDCA, MQCA, NML, and AQCA paradigms and their evolution. The
second section, Circuits and Architectures, addresses a wide variety of current research on
FCN clocking strategies, logic synthesis, circuit design and test, logic-in-memory, hardware
security, and architecture. The third section, Modeling and Simulation, considers the theoretical
modeling and computer simulation of large FCN circuits, as well as the use of simulations for
gleaning physical insight into elementary FCN building blocks. The fourth section, Irreversibility
and Dissipation, considers the dissipative consequences of irreversible information loss in FCN
circuits, their quantification, and their connection to circuit structure. The fifth section, The
Road Ahead: Opportunities and Challenges, includes an edited transcript of the panel
discussion that concluded the FCN 13 workshop.
Based on the first scientific conference convened at the Library of Alexandria, 'Biotechnology
and Sustainable Development: Voices of the South and North', which was held in Alexandria,
Egypt, in March 2002, this book contains overviews of agriculture, health, ethics and the
environment. It discusses how dramatic improvements in food security, health, and lifestyle
could accrue to the poor people of developing countries through the applications of new
technologies.
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