key=Bed

Fluidized Bed Technologies For Near Zero Emission Combustion And Gasiﬁcation Woodhead Publishing Series In Energy

1

Download Ebook Fluidized Bed Technologies For Near Zero Emission Combustion And
Gasiﬁcation Woodhead Publishing Series In Energy
Getting the books Fluidized Bed Technologies For Near Zero Emission Combustion And Gasiﬁcation Woodhead Publishing Series In Energy now is not type of challenging means. You could
not and no-one else going with ebook addition or library or borrowing from your links to get into them. This is an unquestionably easy means to speciﬁcally get lead by on-line. This online message
Fluidized Bed Technologies For Near Zero Emission Combustion And Gasiﬁcation Woodhead Publishing Series In Energy can be one of the options to accompany you past having further time.
It will not waste your time. assume me, the e-book will extremely sky you further thing to read. Just invest little grow old to open this on-line revelation Fluidized Bed Technologies For Near Zero
Emission Combustion And Gasiﬁcation Woodhead Publishing Series In Energy as competently as evaluation them wherever you are now.

KEY=BED - LIZETH MURRAY

Fluidized Bed Technologies for Near-Zero Emission Combustion and Gasiﬁcation
Elsevier Fluidized bed (FB) combustion and gasiﬁcation are advanced techniques for fuel ﬂexible, high eﬃciency and low emission conversion. Fuels are combusted or gasiﬁed as a ﬂuidized bed
suspended by jets with sorbents that remove harmful emissions such as SOx. CO2 capture can also be incorporated. Fluidized bed technologies for near-zero emission combustion and gasiﬁcation provides
an overview of established FB technologies while also detailing recent developments in the ﬁeld. Part one, an introductory section, reviews ﬂuidization science and FB technologies and includes chapters
on particle characterization and behaviour, properties of stationary and circulating ﬂuidized beds, heat and mass transfer and attrition in FB combustion and gasiﬁcation systems. Part two expands on this
introduction to explore the fundamentals of FB combustion and gasiﬁcation including the conversion of solid, liquid and gaseous fuels, pollutant emission and reactor design and scale up. Part three
highlights recent advances in a variety of FB combustion and gasiﬁcation technologies before part four moves on to focus on emerging CO2 capture technologies. Finally, part ﬁve explores other
applications of FB technology including (FB) petroleum reﬁning and chemical production. Fluidized bed technologies for near-zero emission combustion and gasiﬁcation is a technical resource for power
plant operators, industrial engineers working with ﬂuidized bed combustion and gasiﬁcation systems and researchers, scientists and academics in the ﬁeld. Examines the fundamentals of ﬂuidized bed (FB)
technologies, including the conversion of solid, liquid and gaseous fuels Explores recent advances in a variety of technologies such as pressurized FB combustion, and the measurement, monitoring and
control of FB combustion and gasiﬁcation Discusses emerging technologies and examines applications of FB in other processes

Circulating Fluidized Bed Boilers
Design, Operation and Maintenance
Springer · Explains operation and scientiﬁc fundamentals of circulating ﬂuidized bed (CFB) boilers · Outlines practical issues in industrial use · Teaches how to optimize design for maximum reliability and
eﬃciency · Discusses operating and maintenance issues and how to troubleshoot them This book provides practicing engineers and students with insight into the design and operation of circulating
ﬂuidized bed (CFB) boilers through a combination of theoretical concepts and practical experience. An emphasis on combustion, hydrodynamics, heat transfer, and material issues illustrates these
concepts with numerous examples from actual operating plants. The relevance of design and feed-stock parameters to the operation of a CFB boiler are also examined, along with their impacts on designs
of mechanical components, including cyclones, air distributor grids, and solid recycle systems. This versatile resource explains how ﬂuidized bed equipment works and how the basic principles of
thermodynamics and ﬂuid mechanics inﬂuence design, while providing insight into planning new projects, troubleshooting existing equipment, and appreciating the capabilities and limitations of the
process. From hydrodynamics to construction and maintenance, the author covers all of the essential information needed to understand, design, operate, and maintain a complete ﬂuidized bed system. It
is a must for clean coal technology as well as for biomass power generation.
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Plasma Gasiﬁcation and Pyrolysis
CRC Press Currently, the most widely used treatment of waste is thermal processing, such as incineration. However, thermal plasma technologies oﬀer alternative, cutting-edge, and environmentally
friendly processes, which are also considered more energy-eﬃcient and safe. This book provides a comprehensive yet accessible introduction to the process of thermal plasma gasiﬁcation and pyrolysis. It
is an ideal guide for graduate students pursuing further studies in plasma technologies and engineering, in addition to early-career researchers and scientists from related areas looking for material
contextual to their own subject matter. Features • Presents an interdisciplinary approach, applicable to a wide range of researchers in waste treatment companies, authorities, and energy and
environmental policymakers. • Authored by authorities in the ﬁeld. • Up to date with the latest developments and technologies.

Vibration Engineering and Technology of Machinery
Proceedings of VETOMAC XV 2019
Springer Nature This volume gathers the latest advances, innovations and applications in the ﬁeld of vibration and technology of machinery, as presented by leading international researchers and
engineers at the XV International Conference on Vibration Engineering and Technology of Machinery (VETOMAC), held in Curitiba, Brazil on November 10-15, 2019. Topics include concepts and methods in
dynamics, dynamics of mechanical and structural systems, dynamics and control, condition monitoring, machinery and structural dynamics, rotor dynamics, experimental techniques, ﬁnite element model
updating, industrial case studies, vibration control and energy harvesting, and MEMS. The contributions, which were selected through a rigorous international peer-review process, share exciting ideas that
will spur novel research directions and foster new multidisciplinary collaborations.

Emerging Areas in Bioengineering
John Wiley & Sons With more than 40 contributions from expert authors, this is an extensive overview of all important research topics in the ﬁeld of bioengineering, including metabolic engineering,
biotransformations and biomedical applications. Alongside several chapters dealing with biotransformations and biocatalysis, a whole section is devoted to biofuels and the utilization of biomass. Current
perspectives on synthetic biology and metabolic engineering approaches are presented, involving such example organisms as Escherichia coli and Corynebacterium glutamicum, while a further section
covers topics in biomedical engineering including drug delivery systems and biopharmaceuticals. The book concludes with chapters on computer-aided bioprocess engineering and systems biology. This is
a part of the Advanced Biotechnology book series, covering all pertinent aspects of the ﬁeld with each volume prepared by eminent scientists who are experts on the topic in question. Invaluable reading
for biotechnologists and bioengineers, as well as those working in the chemical and pharmaceutical industries. Advanced Biotechnology Biotechnology is a broad, interdisciplinary ﬁeld of science,
combining biological sciences and relevant engineering disciplines, that is becoming increasingly important as it beneﬁts the environment and society as a whole. Recent years have seen substantial
advances in all areas of biotechnology, resulting in the emergence of brand new ﬁelds. To reﬂect this progress, Sang-Yup Lee (KAIST, South Korea), Jens Nielsen (Chalmers University, Sweden), and
Gregory Stephanopoulos (MIT, USA) have joined forces as the editors of a new Wiley-VCH book series. Advanced Biotechnology will cover all pertinent aspects of the ﬁeld and each volume will be prepared
by eminent scientists who are experts on the topic in question.

Carbon Capture and Storage
Royal Society of Chemistry This book will provide the latest global perspective on the role and value of carbon capture and storage (CCS) in delivering temperature targets and reducing the impact of
global warming. As well as providing a comprehensive, up-to-date overview of the major sources of carbon dioxide emission and negative emissions technologies, the book also discusses technical,
economic and political issues associated with CCS along with strategies to enable commercialisation.
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Engineering Solutions for CO2 Conversion
John Wiley & Sons A comprehensive guide that oﬀers a review of the current technologies that tackle CO2 emissions The race to reduce CO2 emissions continues to be an urgent global challenge.
"Engineering Solutions for CO2 Conversion" oﬀers a thorough guide to the most current technologies designed to mitigate CO2 emissions ranging from CO2 capture to CO2 utilization approaches. With
contributions from an international panel representing a wide range of expertise, this book contains a multidisciplinary toolkit that covers the myriad aspects of CO2 conversion strategies. Comprehensive
in scope, it explores the chemical, physical, engineering and economical facets of CO2 conversion. "Engineering Solutions for CO2 Conversion" explores a broad range of topics including linking CFD and
process simulations, membranes technologies for eﬃcient CO2 capture-conversion, biogas sweetening technologies, plasma-assisted conversion of CO2, and much more. This important resource: *
Addresses a pressing concern of global environmental damage, caused by the greenhouse gases emissions from fossil fuels * Contains a review of the most current developments on the various aspects of
CO2 capture and utilization strategies * Incldues information on chemical, physical, engineering and economical facets of CO2 capture and utilization * Oﬀers in-depth insight into materials design,
processing characterization, and computer modeling with respect to CO2 capture and conversion Written for catalytic chemists, electrochemists, process engineers, chemical engineers, chemists in
industry, photochemists, environmental chemists, theoretical chemists, environmental oﬃcers, "Engineering Solutions for CO2 Conversion" provides the most current and expert information on the many
aspects and challenges of CO2 conversion.

The Coal Handbook: Towards Cleaner Production
Volume 2: Coal Utilisation
Elsevier Coal remains an important fossil fuel resource for many nations due to its large remaining resources, relatively low production and processing cost and potential high energy intensity. Certain
issues surround its utilisation, however, including emissions of pollutants and growing concern about climate change. The coal handbook: Towards cleaner production Volume 2 explores global coal use in
industry. Part one is an introductory section which reviews the social and economic value of coal, emissions from coal utilisation, the handling, impact and utilisation of coal waste, and an exploration of
emerging and future issues around industrial coal utilization. Chapters in part two highlight coal resources, production and use in established markets as well as the emerging markets of Brazil, the Russian
Federation, India, Indonesia, and China. Part three focuses speciﬁcally on coal utilisation in industry. Chapters consider thermal coal utilisation, coal use in iron and steel metallurgy, advances in pulverised
fuel technology, and the evaluation of coal for thermal and metallurgical applications. Further chapters explore coal utilisation in the cement and concrete industries, coal gasiﬁcation and conversion, and
value-in-use assessment for thermal and metallurgical coal. A ﬁnal chapter summarises the anticipated future pathway towards sustainable, long-term coal use, suggesting transitions that will be needed
to ensure cleaner utilisation for many decades to come. With its distinguished editor and international team of expert contributors, The coal handbook Volumes 1 and 2 is a comprehensive and invaluable
resource for professionals in the coal mining, preparation, and utilisation industry, those in the power sector, including plant operators and engineers, and researchers and academics interested in this
ﬁeld. Reviews the social and economic value of coal, emissions from coal utilisation, and the handling, impact and utilisation of coal waste Explores emerging and future issues around industrial coal
utilization Highlights coal resources, production and use in established markets, as well as emerging markets such as Brazil, the Russian Federation, India, Indonesia, and China

Fluid Flow and Heat Transfer in Porous Media Manufactured by a Space Holder Method
Springer Nature This book focuses on the eﬀects of the material, porosity, pore size and pore shape on ﬂow behaviour and heat transfer in microscale porous media manufactured using a space holder
method. It also describes a novel approach to studying ﬂow behaviour in non-transparent materials such as porous metals via ﬂow visualization in transparent media that mimic the porous structure. The
book employs a combination of microparticle image velocimetry – a modern, advanced technique – and pressure drop measurement – a more traditional method – that makes the mechanistic study of
several phenomena possible. It covers the identiﬁcation of various ﬂow regimes and their boundaries, velocity proﬁles on the microscale, the heat transfer coeﬃcient under forced convection, and the
correlation between ﬂow behaviour on the pore scale and the convective heat transfer performance of the porous media. Understanding the fundamentals of porous ﬂow, especially on the microscale, is
critical for applications of porous media in heat exchangers, catalytic convertors, chemical reactors, ﬁltration and oil extraction. Accordingly, this book oﬀers a valuable resource for all researchers,
graduate students and engineers working in the areas of porous ﬂow and porous materials.
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Cleaner Combustion
MDPI This volume provides unique views of combustion from many technical and international research perspectives. Combustion science is often considered from its negative environmental impact,
where we ﬁnd, instead, that energy release from fuels of all kinds have promoted human endeavor throughout history. This volume tries to capture some of these positive features by showing a range of
work examining unusual fuels and controlling the pollution from them.

The Biogas Handbook
Science, Production and Applications
Elsevier With increasing pressures to utilize wastes eﬀectively and sustainably, biogas production represents one of the most important routes towards reaching renewable energy targets. This
comprehensive reference on the development and deployment of biogas supply chains and technology reviews the role of biogas in the energy mix and outlines the range of biomass and waste resources
for biogas production. Contributors provide detailed coverage of anaerobic digestion for the production of biogas and review the utilization of biogas for various applications. They consider all aspects in
the biogas production chain from the origin of the biomass feedstocks, feedstock selection and preparation, the anaerobic digestion process, biogas plant equipment design and operation, through to
utilization of the biogas for energy production and the residue, the digestate, which can be used as a biofertilizer. The book also addresses biogas utilization, and explores environmental impacts and
commercial market applications. Table of Contents: Biogas as an energy option: An overview Part 1 Biomass resources, feedstock treatment and biogas production: Biomass resources for biogas
production; Analysis and characterisation of biogas feedstocks; Storage and pre-treatment of substrates for biogas production; Fundamental science and engineering of the anaerobic digestion process for
biogas production; Optimisation of biogas yields from anaerobic digestion by feedstock type; Anaerobic digestion as a key technology for biomass valorisation: Roles and contribution to the energy balance
of biofuel chains Part 2 Plant design, engineering, process optimisation and digestate utilization: Design and engineering of biogas plants; Energy ﬂows in biogas plants: Analysis and implications for plant
design; Process control in biogas plants; Methane emissions in biogas production; Biogas digestate quality and utilization; Land application of digestate Part 3 Biogas utilisation: international experience
and best practice: Biogas cleaning; Biogas up-grading to biomethane; Biomethane injection into natural gas networks; Generation of heat and power from biogas for stationery applications: Boilers, gas
engines and turbines, combined heat and power (CHP) plants and fuel cells; Biomethane for transport applications; Market development and certiﬁcation schemes for biomethane

Combined Cycle Systems for Near-Zero Emission Power Generation
Elsevier Combined cycle power plants are one of the most promising ways of improving fossil-fuel and biomass energy production. The combination of a gas and steam turbine working in tandem to
produce power makes this type of plant highly eﬃcient and allows for CO2 capture and sequestration before combustion. This book provides a comprehensive review of the design, engineering and
operational issues of a range of advanced combined cycle plants. After introductory chapters on basic combined cycle power plant and advanced gas turbine design, the book reviews the main types of
combined cycle system. Chapters discuss the technology, eﬃciency and emissions performance of natural gas-ﬁred combined cycle (NGCC) and integrated gasiﬁcation combined cycle (IGCC) as well as
novel humid air cycle, oxy-combustion turbine cycle systems. The book also reviews pressurised ﬂuidized bed combustion (PFBC), externally ﬁred combined cycle (EFCC), hybrid fuel cell turbine (FC/GT),
combined cycle and integrated solar combined cycle (ISCC) systems. The ﬁnal chapter reviews techno-economic analysis of combined cycle systems. With its distinguished editor and international team of
contributors, Combined cycle systems for near-zero emission power generation is a standard reference for both industry practitioners and academic researchers seeking to improve the eﬃciency and
environmental impact of power plants. Provides a comprehensive review of the design, engineering and operational issues of a range of advanced combined cycle plants Introduces basic combined cycle
power plant and advanced gas turbine design and reviews the main types of combined cycle systems Discusses the technology, eﬃciency and emissions performance of natural gas-ﬁred combined cycle
(NGCC) systems and integrated gasiﬁcation combined cycle (IGCC) systems, as well as novel humid air cycle systems and oxy-combustion turbine cycle systems

Multiphase Flow Handbook
CRC Press The Multiphase Flow Handbook, Second Edition is a thoroughly updated and reorganized revision of the late Clayton Crowe’s work, and provides a detailed look at the basic concepts and the
wide range of applications in this important area of thermal/ﬂuids engineering. Revised by the new editors, Efstathios E. (Stathis) Michaelides and John D. Schwarzkopf, the new Second Edition begins with

4

Fluidized Bed Technologies For Near Zero Emission Combustion And Gasiﬁcation Woodhead Publishing Series In Energy

7-10-2022

key=Bed

Fluidized Bed Technologies For Near Zero Emission Combustion And Gasiﬁcation Woodhead Publishing Series In Energy

5

two chapters covering fundamental concepts and methods that pertain to all the types and applications of multiphase ﬂow. The remaining chapters cover the applications and engineering systems that are
relevant to all the types of multiphase ﬂow and heat transfer. The twenty-one chapters and several sections of the book include the basic science as well as the contemporary engineering and
technological applications of multiphase ﬂow in a comprehensive way that is easy to follow and be understood. The editors created a common set of nomenclature that is used throughout the book,
allowing readers to easily compare fundamental theory with currently developing concepts and applications. With contributed chapters from sixty-two leading experts around the world, the Multiphase
Flow Handbook, Second Edition is an essential reference for all researchers, academics and engineers working with complex thermal and ﬂuid systems.

CO-PRODUCTION OF HYDROGEN AND ELECTRICITY USING PRESSURIZED CIRCULATING
FLUIDIZED BED GASIFICATION TECHNOLOGY.
Foster Wheeler has completed work under a U.S. Department of Energy cooperative agreement to develop a gasiﬁcation equipment module that can serve as a building block for a variety of advanced,
coal-fueled plants. When linked with other equipment blocks also under development, studies have shown that Foster Wheeler's gasiﬁcation module can enable an electric generating plant to operate with
an eﬃciency exceeding 60 percent (coal higher heating value basis) while producing near zero emissions of traditional stack gas pollutants. The heart of the equipment module is a pressurized circulating
ﬂuidized bed (PCFB) that is used to gasify the coal; it can operate with either air or oxygen and produces a coal-derived syngas without the formation of corrosive slag or sticky ash that can reduce plant
availabilities. Rather than fuel a gas turbine for combined cycle power generation, the syngas can alternatively be processed to produce clean fuels and or chemicals. As a result, the study described
herein was conducted to determine the performance and economics of using the syngas to produce hydrogen for sale to a nearby reﬁnery in a hydrogen-electricity co-production plant setting. The plant is
fueled with Pittsburgh No. 8 coal, produces 99.95 percent pure hydrogen at a rate of 260 tons per day and generates 255 MWe of power for sale. Based on an electricity sell price of $45/MWhr, the
hydrogen has a 10-year levelized production cost of $6.75 per million Btu; this price is competitive with hydrogen produced by steam methane reforming at a natural gas price of $4/MMBtu. Hence, coalfueled, PCFB gasiﬁer-based plants appear to be a viable means for either high eﬃciency power generation or co-production of hydrogen and electricity. This report describes the PCFB gasiﬁer-based plant,
presents its performance and economics, and compares it to other coal-based and natural gas based hydrogen production technologies.

S. 131 : the Clear Skies Act of 2005 : hearing
DIANE Publishing

Comprehensive Energy Systems
Elsevier Comprehensive Energy Systems provides a uniﬁed source of information covering the entire spectrum of energy, one of the most signiﬁcant issues humanity has to face. This comprehensive
book describes traditional and novel energy systems, from single generation to multi-generation, also covering theory and applications. In addition, it also presents high-level coverage on energy policies,
strategies, environmental impacts and sustainable development. No other published work covers such breadth of topics in similar depth. High-level sections include Energy Fundamentals, Energy
Materials, Energy Production, Energy Conversion, and Energy Management. Oﬀers the most comprehensive resource available on the topic of energy systems Presents an authoritative resource authored
and edited by leading experts in the ﬁeld Consolidates information currently scattered in publications from diﬀerent research ﬁelds (engineering as well as physics, chemistry, environmental sciences and
economics), thus ensuring a common standard and language

Clean Coal Technologies for Power Generation
CRC Press This book discusses clean coal technology (CCT), the latest generation of coal technology that controls pollutants and performs with improved generating eﬃciency. CCT involves processes
that eﬀectively control emissions and result in highly eﬃcient combustion without signiﬁcantly contributing to global warming. Basic principles, operational a
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Combustion and Gasiﬁcation in Fluidized Beds
CRC Press Besides being one of the best Clean Coal Technologies, ﬂuidized beds are also proving to be the most practical option for biomass conversion. Although the technology is well established, the
ﬁeld lacks a comprehensive guide to the design and operating principles of ﬂuidized bed boilers and gasiﬁers. With more than 30 years of research and industrial experience, Prabir Basu answers this
pressing need with Combustion and Gasiﬁcation in Fluidized Beds. This book is a versatile resource that explains how ﬂuidized bed equipment works and how to use the basic principles of thermodynamics
and ﬂuid mechanics in design while providing insight into planning new projects, troubleshooting existing equipment, and appreciating the capabilities and limitations of the process. From hydrodynamics
to construction and maintenance, the author covers all of the essential information needed to understand, design, operate, and maintain a complete ﬂuidized bed system. It is a must for clean coal
technology as well as for biomass power generation. Beginning with a general introduction to fossil or biofuel conversion choices, the book surveys hydrodynamics, fundamentals of gasiﬁcation,
combustion of solid fuels, pollution aspects including climate change mitigation, heat transfer in ﬂuidized beds, the design and operation of bubbling and circulating ﬂuidized bed boilers, and various
supporting components such as distributor grates, feeding systems, and gas-solid separators.

Substitute Natural Gas from Waste
Technical Assessment and Industrial Applications of Biochemical and Thermochemical
Processes
Academic Press Substitute Natural Gas from Waste: Technical Assessment and Industrial Applications of Biochemical and Thermochemical Processes provides an overview of the science and technology
of anaerobic digestion and thermal gasiﬁcation for the treatment of biomass and unrecyclable waste residues. The book provides both the theoretical and practical basis for the clean and high-eﬃciency
utilization of waste and biomass to produce Bio-Substitute Natural Gas (SNG). It examines diﬀerent routes to produce bio-SNG from waste feedstocks, detailing solutions to unique problems, such as scale
up issues and process integration. Final sections review waste sourcing and processing. This book is an ideal and practical reference for those developing, designing, scaling and managing bio-SNG
production and utilization systems. Engineering students will ﬁnd this to be a comprehensive resource on the application of fundamental concepts of bio-SNG production that are illustrated through
innovative, recent case studies. Presents detailed scientiﬁc and technical information Describes up-to-date concepts, processes and plants for eﬃcient anaerobic digestion and gasiﬁcation of wastes and
syngas utilization Compares gasiﬁcation with anaerobic digestion for diﬀerent situations Proposes alternative strategies to increase eﬃciency and overcome energy balance limitations Includes
benchmarking data and industrial real-life examples to demonstrate the main process features and implementation pathways of bio-SNG systems from dry and wet waste, both in developed and
developing countries

Dynamic Simulation of the Chemical Looping Combustion Process
Cuvillier Verlag In this Ph.D. thesis a system of coupled ﬂuidized bed reactors is modelled and simulated dynamically. Chemical Looping Combustion was used as an exemplary process in both the
numerical and the experimental part of this work. For the simulation purpose a novel ﬂowsheeting software was used and models for the needed process units developed and integrated into this software.
The needed unit models were three interconnected ﬂuidized bed reactors in circulating and bubbling operation conditions, a cyclone for gas-solid separation and loop seals, which ensured solids transport
and gas separation between the reactors. Additionally, lab scale experiments on the reactivity of the used solids, oxygen carrier and solid fuels, were conducted and kinetic parameters extracted. All unit
models were connected to a process ﬂowsheet and simulated dynamically. The simulation results were compared to experimental data from a 25 kWth pilot plant operated at the university by the author.
It could be shown that a detailed and dynamic simulation of the whole process can be carried out over a time period of more than 45 minutes and the experimental results from start-up, steady state
operation and shutdown of the plant were predicted accurately.
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Palladium Membrane Technology for Hydrogen Production, Carbon Capture and Other
Applications
Principles, Energy Production and Other Applications
Elsevier Thanks to their outstanding hydrogen selectivity, palladium membranes have attracted extensive R&D interest. They are a potential breakthrough technology for hydrogen production and also
have promising applications in the areas of thermochemical bioreﬁning. This book summarises key research in palladium membrane technologies, with particular focus on the scale-up challenges. After an
introductory chapter, Part one reviews the fabrication of palladium membranes. Part two then focuses on palladium membrane module and reactor design. The ﬁnal part of the book reviews the operation
of palladium membranes for synthesis gas/hydrogen production, carbon capture and other applications. Review of manufacture and design issues for palladium membranes Discussion of the applications
of palladium membrane technology, including solar steam reforming, IGCC plants, NGCC plants, CHP plants and hydrogen production Examples of the technology in operation

Sustainable Materials for Transitional and Alternative Energy
Gulf Professional Publishing Sustainable Materials for Transitional and Alternative Energy, a new release in the Advanced Materials and Sensors for the Oil and Gas Industry series, comprises a list of
processes across the energy industry coupled with the latest research involving advanced nanomaterials. Topics include green-based nanomaterials towards carbon capture, the importance of coal
gasiﬁcation in terms of fossil fuels and advanced materials utilized for fuel cells. Supplied from contributing experts in both academic and corporate backgrounds, the reference contains a precise balance
on the developments, applications, advantages and challenges remaining. The book addresses real solutions as energy companies continue to deliver energy needs while lowering emissions. The oil and
gas industry are shifting and implementing innovative ways to produce energy in an environmentally friendly way. One approach involves solutions developed using advanced materials and
nanotechnology. Nanomaterials are delivering new alternatives for engineers making this a timely product for today’s market. Teaches readers about developments, workﬂows and protocols in advanced
materials for today’s oil and gas sectors Helps readers gain insights from an experienced list of editors and contributors from both academia and corporate backgrounds Addresses environmental
challenges in oil and gas through technological solutions in nanotechnology

Alternative Fuels and Advanced Vehicle Technologies for Improved Environmental
Performance
Towards Zero Carbon Transportation
Woodhead Publishing Alternative Fuels and Advanced Vehicle Technologies for Improved Environmental Performance: Towards Zero Carbon Transportation, Second Edition provides a comprehensive
view of key developments in advanced fuels and vehicle technologies to improve the energy eﬃciency and environmental impact of the automotive sector. Sections consider the role of alternative fuels
such as electricity, alcohol and hydrogen fuel cells, as well as advanced additives and oils in environmentally sustainable transport. Other topics explored include methods of revising engine and vehicle
design to improve environmental performance and fuel economy and developments in electric and hybrid vehicle technologies. This reference will provide professionals, engineers and researchers of
alternative fuels with an understanding of the latest clean technologies which will help them to advance the ﬁeld. Those working in environmental and mechanical engineering will beneﬁt from the detailed
analysis of the technologies covered, as will fuel suppliers and energy producers seeking to improve the eﬃciency, sustainability and accessibility of their work. Provides a fully updated reference with
signiﬁcant technological advances and developments in the sector Presents analyses on the latest advances in electronic systems for emissions control, autonomous systems, artiﬁcial intelligence and
legislative requirements Includes a strong focus on updated climate change predictions and consequences, helping the reader work towards ambitious 2050 climate change goals for the automotive
industry
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Calcium and Chemical Looping Technology for Power Generation and Carbon Dioxide
(CO2) Capture
Elsevier Calcium and Chemical Looping Technology for Power Generation and Carbon Dioxide (CO2) Capture reviews the fundamental principles, systems, oxygen carriers, and carbon dioxide carriers
relevant to chemical looping and combustion. Chapters review the market development, economics, and deployment of these systems, also providing detailed information on the variety of materials and
processes that will help to shape the future of CO2 capture ready power plants. Reviews the fundamental principles, systems, oxygen carriers, and carbon dioxide carriers relevant to calcium and chemical
looping Provides a lucid explanation of advanced concepts and developments in calcium and chemical looping, high pressure systems, and alternative CO2 carriers Presents information on the market
development, economics, and deployment of these systems

Polymer Electrolyte Membrane and Direct Methanol Fuel Cell Technology
Volume 2: In Situ Characterization Techniques for Low Temperature Fuel Cells
Elsevier Polymer electrolyte membrane fuel cells (PEMFCs) and direct methanol fuel cells (DMFCs) technology are promising forms of low-temperature electrochemical power conversion technologies that
operate on hydrogen and methanol respectively. Featuring high electrical eﬃciency and low operational emissions, they have attracted intense worldwide commercialization research and development
eﬀorts. These R&D eﬀorts include a major drive towards improving materials performance, fuel cell operation and durability. In situ characterization is essential to improving performance and extending
operational lifetime through providing information necessary to understand how fuel cell materials perform under operational loads. Polymer Electrolyte Membrane and Direct Methanol Fuel Cell
Technology, Volume 2 details in situ characterization, including experimental and innovative techniques, used to understand fuel cell operational issues and materials performance. Part I reviews enhanced
techniques for characterization of catalyst activities and processes, such as X-ray absorption and scattering, advanced microscopy and electrochemical mass spectrometry. Part II reviews characterization
techniques for water and fuel management, including neutron radiography and tomography, magnetic resonance imaging and Raman spectroscopy. Finally, Part III focuses on locally resolved
characterization methods, from transient techniques and electrochemical microscopy, to laser-optical methods and synchrotron radiography. With its international team of expert contributors, Polymer
electrolyte membrane and direct methanol fuel cell technology will be an invaluable reference for low temperature fuel cell designers and manufacturers, as well as materials science and electrochemistry
researchers and academics. Polymer electrolyte membrane and direct methanol fuel cell technology is an invaluable reference for low temperature fuel cell designers and manufacturers, as well as
materials science and electrochemistry researchers and academics. Details in situ characterisation of polymer electrolyte membrane fuel cells (PEMFCs) and direct methanol fuel cells (DMFCs), including
the experimental and innovative techniques used to understand fuel cell operational issues and materials performance Examines enhanced techniques for characterisation of catalyst activities and
processes, such as X-ray absorption and scattering, advanced microscopy and electrochemical mass spectrometry Reviews characterisation techniques for water and fuel management, including neutron
radiography and tomography, and comprehensively covers locally resolved characterisation methods, from transient techniques to laser-optical methods

Membrane Technologies for Bioreﬁning
Woodhead Publishing Membrane Technologies for Bioreﬁning highlights the best practices needed for the eﬃcient and environmentally-compatible separation techniques that are fundamental to the
conversion of biomass to fuels and chemicals for use as alternatives to petroleum reﬁning. Membrane technologies are increasingly of interest in bioreﬁneries due to their modest energy consumption, low
chemical requirements, and excellent separation eﬃciency. The book provides researchers in academia and industry with an authoritative overview of the diﬀerent types of membranes and highlights the
ways in which they can be applied in bioreﬁneries for the production of chemicals and biofuels. Topics have been selected to highlight both the variety of raw materials treated in bioreﬁneries and the
range of biofuel and chemical end-products. Presents the ﬁrst book to focus speciﬁcally on membrane technologies in bioreﬁneries Provides a comprehensive overview of the diﬀerent types of membranes
and highlight ways in which they can be applied in bioreﬁneries for the production of chemicals and biofuels Topics selected highlight both the variety of raw materials treated using membranes in
bioreﬁneries and the range of biofuel and chemical end-products
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Heterogeneous Catalysis
Materials and Applications
Elsevier Heterogeneous Catalysis: Materials and Applications focuses on heterogeneous catalysis applied to the elimination of atmospheric pollutants as an alternative solution for producing clean energy
and the valorization of chemical products. The book helps users understand the properties of catalytic materials and catalysis phenomena governing electrocatalytic/catalytic reactions, and – more
speciﬁcally – the study of surface and interface chemistry. By clustering knowledge in these ﬁelds, the book makes information available to both the academic and industrial communities. Further, it shows
how heterogeneous catalysis applications can be used to solve environmental problems and convert energy through electrocatalytic reactions and chemical valorization. Sections cover nanomaterials for
heterogeneous catalysis, heterogeneous catalysis mechanisms, SOX adsorption, greenhouse gases conversion, reforming reactions for hydrogen production, valorization of hydrogen energy, energy
conversion and biomass valorization. Addresses topics of increasing interest to society such as the valorization of biomass, the use of polluting gases to produce value-added products, and the optimization
of catalytic materials for water splitting, fuel cells, and other devices Discusses pollutant adsorption by industrial fume desulphurization processes Helps improve processes for obtaining chemicals using
nonconventional technologies

Absorption-Based Post-Combustion Capture of Carbon Dioxide
Woodhead Publishing Absorption-Based Post-Combustion Capture of Carbon Dioxide provides a comprehensive and authoritative review of the use of absorbents for post-combustion capture of carbon
dioxide. As fossil fuel-based power generation technologies are likely to remain key in the future, at least in the short- and medium-term, carbon capture and storage will be a critical greenhouse gas
reduction technique. Post-combustion capture involves the removal of carbon dioxide from ﬂue gases after fuel combustion, meaning that carbon dioxide can then be compressed and cooled to form a
safely transportable liquid that can be stored underground. Provides researchers in academia and industry with an authoritative overview of the amine-based methods for carbon dioxide capture from ﬂue
gases and related processes Editors and contributors are well known experts in the ﬁeld Presents the ﬁrst book on this speciﬁc topic

Low-Emission Combustion of Alternative Solid Fuel in Fluidized Bed Reactor
Low-Emission Combustion of Alternative Solid Fuel in Fluidized Bed Reactor.

Waste to Energy Conversion Technology
Elsevier Increasing global consumerism and population has led to an increase in the levels of waste produced. Waste to energy (WTE) conversion technologies can be employed to convert residual wastes
into clean energy, rather than sending these wastes directly to landﬁll. Waste to energy conversion technology explores the systems, technology and impacts of waste to energy conversion. Part one
provides an introduction to WTE conversion and reviews the waste hierarchy and WTE systems options along with the corresponding environmental, regulatory and techno-economic issues facing this
technology. Part two goes on to explore further speciﬁc aspects of WTE systems, engineering and technology and includes chapters on municipal solid waste (MSW) combustion plants and WTE systems for
district heating. Finally, part three highlights pollution control systems for waste to energy technologies. Waste to energy conversion technology is a standard reference book for plant managers, building
engineers and consultants requiring an understanding of WTE technologies, and researchers, scientists and academics interested in the ﬁeld. Reviews the waste hierarchy and waste to energy systems
options along with the environmental and social impact of WTE conversion plants Explores the engineering and technology behind WTE systems including considerations of municipal solid waste (MSW) its
treatment, combustion and gasiﬁcation Considers pollution control systems for WTE technologies including the transformation of wast combustion facilities from major polluters to pollution sinks

Concentrating Solar Power Technology

9

10

Principles, Developments and Applications
Elsevier Concentrating solar power (CSP) technology is poised to take its place as one of the major contributors to the future clean energy mix. Using straightforward manufacturing processes, CSP
technology capitalises on conventional power generation cycles, whilst cost eﬀectively matching supply and demand though the integration of thermal energy storage. Concentrating solar power
technology provides a comprehensive review of this exciting technology, from the fundamental science to systems design, development and applications. Part one introduces fundamental principles of
concentrating solar power systems. Site selection and feasibility analysis are discussed, alongside socio-economic and environmental assessments. Part two focuses on technologies including linear Fresnel
reﬂector technology, parabolic-trough, central tower and parabolic dish concentrating solar power systems, and concentrating photovoltaic systems. Thermal energy storage, hybridization with fossil fuel
power plants and the long-term market potential of CSP technology are explored. Part three goes on to discuss optimisation, improvements and applications. Topics discussed include absorber materials
for solar thermal receivers, design optimisation through integrated techno-economic modelling, heliostat size optimisation, heat ﬂux and temperature measurement technologies, concentrating solar
heating and cooling for industrial processes, and solar fuels and industrial solar chemistry. With its distinguished editors and international team of expert contributors, Concentrating solar power
technology is an essential guide for all those involved or interested in the design, production, development, optimisation and application of CSP technology, including renewable energy engineers and
consultants, environmental governmental departments, solar thermal equipment manufacturers, researchers and academics. Provides a comprehensive review of concentrating solar power (CSP)
technology, from the fundamental science to systems design, development and applications Reviews fundamental principles of concentrating solar power systems, including site selection and feasibility
analysis and socio-economic and environmental assessments Provides an overview of technologies such as linear Fresnel reﬂector technology, parabolic-trough, central tower and parabolic dish
concentrating solar power systems, and concentrating photovoltaic systems

Biomass Combustion Science, Technology and Engineering
Elsevier The utilisation of biomass is increasingly important for low- or zero-carbon power generation. Developments in conventional power plant fuel ﬂexibility allow for both direct biomass combustion
and co-ﬁring with fossil fuels, while the integration of advanced technologies facilitates conversion of a wide range of biomass feedstocks into more readily combustible fuel. Biomass combustion science,
technology and engineering reviews the science and technology of biomass combustion, conversion and utilisation. Part one provides an introduction to biomass supply chains and feedstocks, and outlines
the principles of biomass combustion for power generation. Chapters also describe the categorisation and preparation of biomass feedstocks for combustion and gasiﬁcation. Part two goes on to explore
biomass combustion and co-ﬁring, including direct combustion of biomass, biomass co-ﬁring and gasiﬁcation, fast pyrolysis of biomass for the production of liquids and intermediate pyrolysis technologies.
Largescale biomass combustion and bioreﬁneries are then the focus of part three. Following an overview of large-scale biomass combustion plants, key engineering issues and plant operation are
discussed, before the book concludes with a chapter looking at the role of bioreﬁneries in increasing the value of the end-products of biomass conversion. With its distinguished editor and international
team of expert contributors, Biomass combustion science, technology and engineering provides a clear overview of this important area for all power plant operators, industrial engineers, biomass
researchers, process chemists and academics working in this ﬁeld. Reviews the science and technology of biomass combustion, conversion and utilisation Provides an introduction to biomass supply chains
and feedstocks and outlines the principles of biomass combustion for power generation Describes the categorisation and preparation of biomass feedstocks for combustion and gasiﬁcation

S. 131
The Clear Skies Act of 2005 : Hearing Before the Committee on Environment and
Public Works, United States Senate, One Hundred Ninth Congress, First Session,
February 2, 2005
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Ultra-Supercritical Coal Power Plants
Materials, Technologies and Optimisation
Elsevier The continued use of coal as a means of generating electricity and an increasing demand for cleaner, more eﬃcient energy production has led to advances in power plant technology. Ultrasupercritical coal power plants reviews the engineering, operation, materials and performance of ultra-supercritical coal power plants. Following a chapter introducing advanced and ultra-supercritical coal
power plants, part one goes on to explore the operating environments, materials and engineering of ultra-supercritical coal power plants. Chapters discuss the impacts of steam conditions on plant
materials and operation, fuel considerations and burner design, and materials and design for boilers working under supercritical steam conditions. Chapters in part two focus on improving ultrasupercritical coal power plant performance and operability. Ash fouling, deposition and slagging in ultra-supercritical coal power plants are highlighted along with pollution control measures and the
estimation, management and extension of the life of ultra-supercritical power plants. Further chapters provide an economic and engineering analysis of a 700°C advanced ultra-supercritical pulverised coal
power plant and discuss CO2 capture-ready ultra-supercritical coal power plants. Ultra-supercritical coal power plants is a comprehensive technical reference for power plant operators and engineers, hightemperature materials scientists, professionals in the power industry who require an understanding of ultra-supercritical coal power plants and researchers and academics interested in the ﬁeld. Provides a
comprehensive reference on the developments, materials, design and operation of ultra-supercritical power plant Considers the degradation issues aﬀecting this type of plant, as well as emissions control
and CO2 capture technology; improved plant controls critical to improved operation and environmental performance Contains operational assessments for plant safety, plant life management, and plant
economics

Gasiﬁcation for Synthetic Fuel Production
Fundamentals, Processes and Applications
Elsevier Gasiﬁcation involves the conversion of carbon sources without combustion to syngas, which can be used as a fuel itself or further processed to synthetic fuels. The technology provides a
potentially more eﬃcient means of energy generation than direct combustion. This book provides an overview of gasiﬁcation science and engineering and the production of synthetic fuels by gasiﬁcation
from a variety of feedstocks. Part one introduces gasiﬁcation, reviewing the scientiﬁc basis of the process and gasiﬁcation engineering. Part two then addresses gasiﬁcation and synthentic fuel production
processes. Finally, chapters in part three outline the diﬀerent applications of gasiﬁcation, with chapters on the conversion of diﬀerent types of feedstock. Examines the design of gasiﬁers, the preparation
of feedstocks, and the economic, environmental and policy issues related to gasiﬁcation Reviews gasiﬁcation processes for liquid fuel production Outlines the diﬀerent applications of gasiﬁcation
technology

Advances in Thermal Energy Storage Systems
Methods and Applications
Elsevier Thermal energy storage (TES) technologies store thermal energy (both heat and cold) for later use as required, rather than at the time of production. They are therefore important counterparts to
various intermittent renewable energy generation methods and also provide a way of valorising waste process heat and reducing the energy demand of buildings. This book provides an authoritative
overview of this key area. Part one reviews sensible heat storage technologies. Part two covers latent and thermochemical heat storage respectively. The ﬁnal section addresses applications in heating and
energy systems. Reviews sensible heat storage technologies, including the use of water, molten salts, concrete and boreholes Describes latent heat storage systems and thermochemical heat storage
Includes information on the monitoring and control of thermal energy storage systems, and considers their applications in residential buildings, power plants and industry
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Advances in Battery Technologies for Electric Vehicles
Woodhead Publishing Advances in Battery Technologies for Electric Vehicles provides an in-depth look into the research being conducted on the development of more eﬃcient batteries capable of long
distance travel. The text contains an introductory section on the market for battery and hybrid electric vehicles, then thoroughly presents the latest on lithium-ion battery technology. Readers will ﬁnd
sections on battery pack design and management, a discussion of the infrastructure required for the creation of a battery powered transport network, and coverage of the issues involved with end-of-life
management for these types of batteries. Provides an in-depth look into new research on the development of more eﬃcient, long distance travel batteries Contains an introductory section on the market
for battery and hybrid electric vehicles Discusses battery pack design and management and the issues involved with end-of-life management for these types of batteries

Advances in Membrane Technologies for Water Treatment
Materials, Processes and Applications
Elsevier Advances in Membrane Technologies for Water Treatment: Materials, Processes and Applications provides a detailed overview of advanced water treatment methods involving membranes, which
are increasingly seen as eﬀective replacements for a range of conventional water treatment methods. The text begins with reviews of novel membrane materials and advances in membrane operations,
then examines the processes involved with improving membrane performance. Final chapters cover the application of membrane technologies for use in water treatment, with detailed discussions on
municipal wastewater and reuse in the textile and paper industries. Provides a detailed overview of advanced water treatment methods involving membranes Coverage includes advancements in
membrane materials, improvement in membrane performance, and their applications in water treatment Discusses the use of membrane technologies in the production of drinking water, desalination,
wastewater treatment, and recovery

Oﬀshore Wind Farms
Technologies, Design and Operation
Woodhead Publishing Oﬀshore Wind Farms: Technologies, Design and Operation provides the latest information on oﬀshore wind energy, one of Europe’s most promising and quickly maturing
industries, and a potentially huge untapped renewable energy source which could contribute signiﬁcantly towards EU 20-20-20 renewable energy generation targets. It has been estimated that by 2030
Europe could have 150GW of oﬀshore wind energy capacity, meeting 14% of our power demand. Oﬀshore Wind Farms: Technologies, Design and Operation provides a comprehensive overview of the
emerging technologies, design, and operation of oﬀshore wind farms. Part One introduces oﬀshore wind energy as well as oﬀshore wind turbine siting with expert analysis of economics, wind resources,
and remote sensing technologies. The second section provides an overview of oﬀshore wind turbine materials and design, while part three outlines the integration of wind farms into power grids with
insights to cabling and energy storage. The ﬁnal section of the book details the installation and operation of oﬀshore wind farms with chapters on condition monitoring and health and safety, amongst
others. Provides an in-depth, multi-contributor, comprehensive overview of oﬀshore technologies, including design, monitoring, and operation Edited by respected and leading experts in the ﬁeld, with
experience in both academia and industry Covers a highly relevant and important topic given the great potential of oﬀshore wind power in contributing signiﬁcantly to EU 20-20-20 renewable energy
targets

Organic Rankine Cycle (ORC) Power Systems
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Technologies and Applications
Woodhead Publishing Organic Rankine Cycle (ORC) Power Systems: Technologies and Applications provides a systematic and detailed description of organic Rankine cycle technologies and the way they
are increasingly of interest for cost-eﬀective sustainable energy generation. Popular applications include cogeneration from biomass and electricity generation from geothermal reservoirs and
concentrating solar power installations, as well as waste heat recovery from gas turbines, internal combustion engines and medium- and low-temperature industrial processes. With hundreds of ORC power
systems already in operation and the market growing at a fast pace, this is an active and engaging area of scientiﬁc research and technical development. The book is structured in three main parts: (i)
Introduction to ORC Power Systems, Design and Optimization, (ii) ORC Plant Components, and (iii) Fields of Application. Provides a thorough introduction to ORC power systems Contains detailed chapters
on ORC plant components Includes a section focusing on ORC design and optimization Reviews key applications of ORC technologies, including cogeneration from biomass, electricity generation from
geothermal reservoirs and concentrating solar power installations, waste heat recovery from gas turbines, internal combustion engines and medium- and low-temperature industrial processes Various
chapters are authored by well-known specialists from Academia and ORC manufacturers
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