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This volume is a valuable reference work for the
student and the practising engineer in the chemical,
pharmaceutical, minerals, food, plastics, paper and
metallurgical industries. The second edition of this
successful text has been thoroughly rewritten and
updated. Based on the long running post-experience
course produced by the University of Bradford, in
association with the Institution of Chemical
Engineers, it covers all aspects of mixing, from
fundamentals through to design procedures in single
and multi-phase systems. Experts from both industry
and academia have contributed to this work giving
both a theoretical practical approach. It covers dry
and wet powders, single and two-phase liquids,
solid/liquid and gas/liquid systems. The range of
mixers available for such diverse duties is dealt with,
including tumbler mixers for powders, mechanically
agitated vessels, in-line continuous mixers and jet
mixers. Coverage is given of the range of mixing
objectives, varying from achieving product uniformity
to obtaining optimum conditions for mass transfer
and chemical reactions. This volume is a valuable
reference work for the student and the practising
engineer in the chemical, pharmaceutical, minerals,
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food, plastics, paper and metallurgical industries.
The second edition of this successful text has been
thoroughly rewritten and updated. Based on the long
running post-experience course produced by the
University of Bradford, in association with the
Institution of Chemical Engineers, it covers all
aspects of mixing, from fundamentals through to
design procedures in single and multi-phase
systems. Experts from both industry and academia
have contributed to this work giving both a
theoretical practical approach. It covers dry and wet
powders, single and two-phase liquids, solid/liquid
and gas/liquid systems. The range of mixers
available for such diverse duties is dealt with,
including tumbler mixers for powders, mechanically
agitated vessels, in-line continuous mixers and jet
mixers. Coverage is given of the range of mixing
objectives, varying from achieving product uniformity
to obtaining optimum conditions for mass transfer
and chemical reactions.
The heat transfer and analysis on heat pipe and
exchanger, and thermal stress are significant issues
in a design of wide range of industrial processes and
devices. This book includes 17 advanced and
revised contributions, and it covers mainly (1)
thermodynamic effects and thermal stress, (2) heat
pipe and exchanger, (3) gas flow and oxidation, and
(4) heat analysis. The first section introduces
spontaneous heat flow, thermodynamic effect of
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groundwater, stress on vertical cylindrical vessel,
transient temperature fields, principles of
thermoelectric conversion, and transformer
performances. The second section covers
thermosyphon heat pipe, shell and tube heat
exchangers, heat transfer in bundles of transverselyfinned tubes, fired heaters for petroleum refineries,
and heat exchangers of irreversible power cycles.
The third section includes gas flow over a cylinder,
gas-solid flow applications, oxidation exposure,
effects of buoyancy, and application of energy and
thermal performance index on energy efficiency. The
forth section presents integral transform and green
function methods, micro capillary pumped loop,
influence of polyisobutylene additions, synthesis of
novel materials, and materials for electromagnetic
launchers. The advanced ideas and information
described here will be fruitful for the readers to find a
sustainable solution in an industrialized society.
Introduction to Chemical Reactor Analysis, Second
Edition introduces the basic concepts of chemical
reactor analysis and design, an important foundation
for understanding chemical reactors, which play a
central role in most industrial chemical plants. The
scope of the second edition has been significantly
enhanced and the content reorganized for improved
pedagogical value, containing sufficient material to
be used as a text for an undergraduate level twoterm course. This edition also contains five new
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chapters on catalytic reaction engineering. Written
so that newcomers to the field can easily progress
through the topics, this text provides sufficient
knowledge for readers to perform most of the
common reaction engineering calculations required
for a typical practicing engineer. The authors
introduce kinetics, reactor types, and commonly
used terms in the first chapter. Subsequent chapters
cover a review of chemical engineering
thermodynamics, mole balances in ideal reactors for
three common reactor types, energy balances in
ideal reactors, and chemical reaction kinetics. The
text also presents an introduction to nonideal
reactors, and explores kinetics and reactors in
catalytic systems. The book assumes that readers
have some knowledge of thermodynamics,
numerical methods, heat transfer, and fluid flow. The
authors include an appendix for numerical methods,
which are essential to solving most realistic
problems in chemical reaction engineering. They
also provide numerous worked examples and
additional problems in each chapter. Given the
significant number of chemical engineers involved in
chemical process plant operation at some point in
their careers, this book offers essential training for
interpreting chemical reactor performance and
improving reactor operation. What’s New in This
Edition: Five new chapters on catalytic reaction
engineering, including various catalytic reactions and
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kinetics, transport processes, and experimental
methods Expanded coverage of adsorption
Additional worked problems Reorganized material
This book bridges the gap between the theoretical
work of the rheologist, and the practical needs of
those who have to design and operate the systems
in which these materials are handled or processed. It
is an established and important reference for senior
level mechanical engineers, chemical and process
engineers, as well as any engineer or scientist who
needs to study or work with these fluids, including
pharmaceutical engineers, mineral processing
engineers, medical researchers, water and civil
engineers. This new edition covers a considerably
broader range of topics than its predecessor,
including computational fluid dynamics modelling
techniques, liquid/solid flows and applications to
areas such as food processing, among others. *
Written by two of the world's leading experts, this is
the only dedicated non-Newtonian flow reference in
print. * Since first publication significant advances
have been made in almost all areas covered in this
book, which are incorporated in the new edition,
including developments in CFD and computational
techniques, velocity profiles in pipes, liquid/solid
flows and applications to food processing, and new
heat/mass transfer methods and models. * Covers
both basic rheology and the fluid mechanics of NN
fluids ? a truly self-contained reference for anyone
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studying or working with the processing and handling
of fluids
Rotary reactors or rotary kilns are the reactors
facilitating the chemical reaction between the gas
and solid phases usually at high temperatures. This
book, which is written by an expert in the field,
describes the principles of the rotary reactor and the
mode of its operation. These reactors are widely
used in various chemical process industries (food,
pharmaceuticals) and metallurgical industries. The
book defines the physiochemical aspects of the
rotart reactors and provides theoretical equations of
their operation. The first part of this book presents
the fundamentals; solid movement, conversion of
solids, and heat transfer. The middle part of the book
applies these equations to a variety of processes
which have been developed so far, and shows how
they are used. In its last part, conceptual designs of
novel rotary reactors are proposed, which
performance characteristics are predicted on the
basis of above equations, especially, in gasification
of solid wastes. - Defines the rotary reactors and
their mode of operation. - Defines all operating
parameters and gives equations to predict the
operation of rotary reactors under various conditions.
- Includes a number of practical examples from
various industrial applications (metallurgical waste
treatment etc).
During the past 20 years, the field of mechanical
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engineering has undergone enormous changes.
These changes have been driven by many factors,
including: the development of computer technology
worldwide competition in industry improvements in
the flow of information satellite communication real
time monitoring increased energy efficiency robotics
automatic control increased sensitivity to
environmental impacts of human activities advances
in design and manufacturing methods These
developments have put more stress on mechanical
engineering education, making it increasingly difficult
to cover all the topics that a professional engineer
will need in his or her career. As a result of these
developments, there has been a growing need for a
handbook that can serve the professional community
by providing relevant background and current
information in the field of mechanical engineering.
The CRC Handbook of Mechanical Engineering
serves the needs of the professional engineer as a
resource of information into the next century.
The European Symposium on Computer Aided
Process Engineering (ESCAPE) series presents the
latest innovations and achievements of leading
professionals from the industrial and academic
communities. The ESCAPE series serves as a forum
for engineers, scientists, researchers, managers and
students to present and discuss progress being
made in the area of Computer Aided Process
Engineering (CAPE). European industries large and
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small are bringing innovations into our lives, whether
in the form of new technologies to address
environmental problems, new products to make our
homes more comfortable and energy efficient or new
therapies to improve the health and well-being of
European citizens. Moreover, the European Industry
needs to undertake research and technological
initiatives in response to humanity's "Grand
Challenges", described in the declaration of Lund,
namely, Global Warming, Tightening Supplies of
Energy, Water and Food, Ageing Societies, Public
Health, Pandemics and Security. Thus, the
Technical Theme of ESCAPE 21 will be "Process
Systems Approaches for Addressing Grand
Challenges in Energy, Environment, Health,
Bioprocessing & Nanotechnologies".
Comprehensive and practical guide to the selection
and design of a wide range of chemical process
equipment. Emphasis is placed on real-world
process design and performance of equipment.
Provides examples of successful applications, with
numerous drawings, graphs, and tables to show the
functioning and performance of the equipment.
Equipment rating forms and manufacturers'
questionnaires are collected to illustrate the data
essential to process design. Includes a chapter on
equipment cost and addresses economic concerns. *
Practical guide to the selection and design of a wide
range of chemical process equipment. Examples of
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successful, real-world applications are provided. *
Fully revised and updated with valuable shortcut
methods, rules of thumb, and equipment rating forms
and manufacturers' questionnaires have been
collected to demonstrate the design process. Many
line drawings, graphs, and tables illustrate
performance data. * Chapter 19 has been expanded
to cover new information on membrane separation.
Approximately 100 worked examples are included.
End of chapter references also are provided.
Chemical Engineering Volume 2 covers the properties of
particulate systems, including the character of individual
particles and their behaviour in fluids. Sedimentation of
particles, both singly and at high concentrations, flow in
packed and fluidised beads and filtration are then
examined. The latter part of the book deals with
separation processes, such as distillation and gas
absorption, which illustrate applications of the
fundamental principles of mass transfer introduced in
Chemical Engineering Volume 1. In conclusion, several
techniques of growing importance - adsorption, ion
exchange, chromatographic and membrane separations,
and process intensification - are described. A logical
progression of chemical engineering concepts, volume 2
builds on fundamental principles contained in Chemical
Engineering volume 1 and these volumes are fully crossreferenced Reflects the growth in complexity and stature
of chemical engineering over the last few years
Supported with further reading at the end of each
chapter and graded problems at the end of the book
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The Omnibook aims to present the main ideas of reactor
design in a simple and direct way. it includes key
formulas, brief explanations, practice exercises,
problems from experience and it skims over the field
touching on all sorts of reaction systems. Most important
of all it tries to show the reader how to approach the
problems of reactor design and what questions to ask. In
effect it tries to show that a common strategy threads its
way through all reactor problems, a strategy which
involves three factors: identifying the flow patter, knowing
the kinetics, and developing the proper performance
equation. It is this common strategy which is the heart of
Chemical Reaction Engineering and identifies it as a
distinct field of study.
Fluidization Engineering, Second Edition, expands on its
original scope to encompass these new areas and
introduces reactor models specifically for these
contacting regimes. Completely revised and updated, it
is essentially a new book. Its aim is to distill from the
thousands of studies those particular developments that
are pertinent for the engineer concerned with predictive
methods, for the designer, and for the user and potential
user of fluidized beds. Covers the recent advances in the
field of fluidization. Presents the studies of developments
necessary to the engineers, designers, and users of
fluidized beds.
The Light Metals series is widely recognized as the
definitive source of information on new developments in
aluminum production technology. This new volume
presents proceedings from 2013's Light Metal Symposia,
covering the latest research and technologies on such
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areas as alumina and bauxite, aluminum reduction
technology, electrode technology for aluminum
production, cast shop for aluminum production,
aluminum processing aluminum alloys, and cost
affordable titanium IV. It also includes papers from a
keynote presentation session discussing impurities in the
aluminum supply chain are also included.
Fluidization EngineeringButterworth-Heinemann
Together with turbulence, multiphase flow remains one
of the most challenging areas of computational
mechanics and experimental methods and numerous
problems remain unsolved to date. Multiphase flows are
found in all areas of technology, at all length scales and
flow regimes. The fluids involved can be compressible or
incompressible, linear or nonlinear. Because of the
complexity of the problems, it is often essential to utilize
advanced computational and experimental methods to
solve the complex equations that describe them.
Challenges in these simulations include modelling and
tracking interfaces, dealing with multiple length scales,
modelling nonlinear fluids, treating drop breakup and
coalescence, characterizing phase structures, and many
others. Experimental techniques, although expensive
and difficult to perform, are essential to validate models.
This book contains papers presented at the Fifth
International Conference on Computational Methods in
Multiphase Flow, which are grouped into the following
topics: Multiphase Flow Simulation; Interaction of Gas,
Liquids and Solids; Turbulent Flow; Environmental
Multiphase Flow; Bubble and Drop Dynamics; Flow in
Porous Media; Heat Transfer; Image Processing;
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Interfacial Behaviour.
This book closes the gap between Chemical Reaction
Engineering and Fluid Mechanics. It provides the basic
theory for momentum, heat and mass transfer in reactive
systems. Numerical methods for solving the resulting
equations as well as the interplay between physical and
numerical modes are discussed. The book is written
using the standard terminology of this community. It is
intended for researchers and engineers who want to
develop their own codes, or who are interested in a
deeper insight into commercial CFD codes in order to
derive consistent extensions and to overcome "black
box" practice. It can also serve as a textbook and
reference book.
This book presents the current carbonaceous fuel
conversion technologies based on chemical looping
concepts in the context of traditional or conventional
technologies. The key features of the chemical looping
processes, their ability to generate a sequestration-ready
CO2 stream, are thoroughly discussed. Chapter 2 is
devoted entirely to the performance of particles in
chemical looping technology and covers the subjects of
solid particle design, synthesis, properties, and reactive
characteristics. The looping processes can be applied for
combustion and/or gasification of carbon-based material
such as coal, natural gas, petroleum coke, and biomass
directly or indirectly for steam, syngas, hydrogen,
chemicals, electricity, and liquid fuels production. Details
of the energy conversion efficiency and the economics of
these looping processes for combustion and gasification
applications in contrast to those of the conventional
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processes are given in Chapters 3, 4, and 5.Finally,
Chapter 6 presents additional chemical looping
applications that are potentially beneficial, including
those for H2 storage and onboard H2 production, CO2
capture in combustion flue gas, power generation using
fuel cell, steam-methane reforming, tar sand digestion,
and chemicals and liquid fuel production. A CD is
appended to this book that contains the chemical looping
simulation files and the simulation results based on the
ASPEN Plus software for such reactors as gasifier,
reducer, oxidizer and combustor, and for such processes
as conventional gasification processes, Syngas
Chemical Looping Process, Calcium Looping Process,
and Carbonation-Calcination Reaction (CCR) Process.
Note: CD-ROM/DVD and other supplementary materials
are not included as part of eBook file.
Focuses on the major research developments which are
pertinent to engineers concerned with predictive methods and
design of fluidization beds.
Provides a holistic approach to multiphase catalytic reactors
from their modeling and design to their applications in
industrial manufacturing of chemicals Covers theoretical
aspects and examples of fixed-bed, fluidized-bed, trickle-bed,
slurry, monolith and microchannel reactors Includes chapters
covering experimental techniques and practical guidelines for
lab-scale testing of multiphase reactors Includes
mathematical content focused on design equations and
empirical relationships characterizing different multiphase
reactor types together with an assortment of computational
tools Involves detailed coverage of multiphase reactor
applications such as Fischer-Tropsch synthesis, fuel
processing for fuel cells, hydrotreating of oil fractions and
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biofuels processing
Fundamentals of Fluidized-bed Chemical Processes presents
a survey of the design, operation, and chemical processes of
fluidized-bed reactors. The book is composed of five
chapters. The first chapter examines the basic physics of gassolid fluidization. The second chapter shows how the physics
of gas-solid fluidization may be combined with chemical
kinetics to generate models of fluidized-bed reactors.
Chapters 3 and 4 deal with two major applications of gassolid fluidization, the Fluidized Catalytic Cracking process and
the combustion and gasification of coal. The final chapter
analyzes other processes used in the production of chemicals
such as phthalic anhydride, acrylonitrile, and compounds of
uranium. Undergraduate and postgraduate students of
chemical engineering, engineers, chemists, and scientists will
find this text useful.
The Efficient Use of Energy, Second Edition is a compendium
of papers discussing the efficiency with which energy is used
in industry. The collection covers relevant topics in energy
handling and describes the more important features of plant
and equipment. The book is organized into six parts. Part I
presents the various methods of heat production. The second
part discusses the use of heat in industry and includes topics
in furnace design, industrial heating, boiler plants, and water
treatment. Part III deals with the production of mechanical
and electrical energy. It tackles the principles of internal
combustion engines, generators, and the use of nuclear
energy. Total energy systems and heat salvage are covered
in Part IV. Part V elucidates on the use of refractory and
insulating materials and the importance of instrumentation
and control in the regulation of energy consumption. The final
section focuses on the environmental aspect of energy
production such as the control of pollutants emanating from
plants during production. The book will be of use to engineers
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and plant production managers.
Part I: Process design -- Introduction to design -- Process
flowsheet development -- Utilities and energy efficient design
-- Process simulation -- Instrumentation and process control -Materials of construction -- Capital cost estimating -Estimating revenues and production costs -- Economic
evaluation of projects -- Safety and loss prevention -- General
site considerations -- Optimization in design -- Part II: Plant
design -- Equipment selection, specification and design -Design of pressure vessels -- Design of reactors and mixers
-- Separation of fluids -- Separation columns (distillation,
absorption and extraction) -- Specification and design of
solids-handling equipment -- Heat transfer equipment -Transport and storage of fluids.
This authoritative reference work provides a comprehensive
review of the management, recycling and reuse of waste
composites. These are issues which are of increasing
importance due to the growing use of composites in many
industries, increasingly strict legislation and concerns about
disposal of composites by landfill or incineration. Part one
discusses the management of waste composites and includes
an introduction to composites recycling and a chapter on EU
legislation for recycling waste composites. Part two reviews
thermal technologies for recycling waste composites with
chapters on pyrolysis, catalytic transformation, thermal
treatments for energy recovery and fluidized bed pyrolysis.
Part three covers mechanical methods of recycling waste
composites. This section includes chapters on additives for
recycled plastic composites, improving mechanical recycling
and the quality and durability of mechanically recycled
composites. Parts four discusses improving sustainable
manufacture of composites, with chapters on environmentallyfriendly filament winding of FRP composites, process
monitoring and new developments in producing more
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functional and sustainable composites. Part five gives a
review of case studies including end-of-life wind turbine
blades, aerospace composites, marine composites,
composites in construction and the recycling of concrete. With
its distinguished editor and international team of contributors,
Management, recycling and reuse of waste composites is a
standard reference for anyone involved in the disposal or
recycling of waste composites. Reviews the increasingly
important issues of recycling and reuse as a result of the
increased use of composites Discusses the management of
waste composites and EU legislation with regards to recycling
Examines methods for recycling, including thermal
technologies and mechanical methods
Professor Levenspiel's text remains the most practical volume
available on the design of heat transfer equipment - an
excellent introduction to real-world applications for advanced
undergraduates and an indispensable reference for
professionals. Each chapter includes illustrative examples
and problems.
The proceedings of the 20th International Conference on
Fluidized Bed Combustion (FBC) collect 9 plenary lectures
and 175 peer-reviewed technical papers presented in the
conference held in Xi'an China in May 18-21,2009. The
conference was the 20th conference in a series, covering the
latest fundamental research results, as well as the application
experience from pilot plants, demonstrations and industrial
units regarding to the FBC science and technology. It was cohosted by Tsinghua University, Southeast University,
Zhejiang University, China Electricity Council and Chinese
Machinery Industry Federation. A particular feature of the
proceedings is the balance between the papers submitted by
experts from industry and the papers submitted by academic
researchers, aiming to bring academic knowledge to
application as well as to define new areas for research. The
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authors of the proceedings are the most active researchers,
technology developers, experienced and representative
facility operators and manufacturers. They presented the
latest research results, state-of-the-art development and
projects, and the useful experience. The proceedings are
divided into following sections: • CFB Boiler Technology,
Operation and Design • Fundamental Research on
Fluidization and Fluidized Combustion • C02 Capture and
Chemical Looping • Gasification • Modeling and Simulation
on FBC Technology • Environments and Pollutant Control •
Sustainable Fuels The proceedings can be served as idea
references for researchers, engineers, academia and
graduate students, plant operators, boiler manufacturers,
component suppliers, and technical managers who work on
FBC fundamental research, technology development and
industrial application.

Multiphase flows, which can involve compressible or
incompressible linear or nonlinear, fluids, Are found in all
areas of technology, at all length scales and flow
regimes. In spite of their ubiquitousness, however
multiphase flow continues to be one of the most
challenging areas of computational mechanics and
experimental methods, with numerous problems
remaining unsolved to date. Because the multiphase flow
problems are so complex, advanced computational and
experimental methods are often required to solve the
equations that describe them. The many hhallenges
include modelling nonlinear fluids, modelling and tracking
interfaces, dealing with multiple length scales,
characterizing phase structures, and treating drop
breakup and coalescence. Models must be validated,
which requires the use of expensive and difficult
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experimental techniquess. This book presents
contributions on the latest research in these techniques,
presented at the sixth in a biennial series of conferences
on the subject that begain in 2001. Featured topics
include: Bubble and drop dynamics, Flow in porous
media, Turbulent flow, Multiphase flow simulation, Image
processing, Heat transfer, Interaction of gases, liquids
and solids, Interface behaviour, Small scale phenomena,
Atomization processes, and Liquid film behaviour.
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, this book
gives the reader a basic understanding of the many
aspects of this subject. Important environmental
considerations, including solid waste disposal and
predicted emissions, are addressed individually in
separate chapters. This book places an emphasis on
combustion, hydrodynamics, heat transfer, and material
issues, and illustrates these concepts with numerous
examples of present applications and past experience.
This book also examines the relevance of design and
feed-stock parameters to the operation of a CFB boiler;
designs of mechanical components, including cyclones,
air distributor grids, and solid recycle systems; and
special problems CVB boilers present with construction
materials.
Gasification is one of the most important advancements
that has ever occurred in energy production. Using this
technology, for example, coal can be gasified into a
product that has roughly half the carbon footprint of coal.
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On a large scale, gasification could be considered a
revolutionary development, not only prolonging the life of
carbon-based fuels, but making them “greener” and
cleaner. As long as much of the world still depends on
fossil fuels, gasification will be an environmentally
friendlier choice for energy production. But gasification is
not just used for fossil fuels. Waste products that would
normally be dumped into landfills or otherwise disposed
of can be converted into energy through the process of
gasification. The same is true of biofeedstocks and other
types of feedstocks, thus making another argument for
the widespread use of gasification. The Handbook of
Gasification Technology covers all aspects of the
gasification, in a “one-stop shop,” from the basic
science of gasification and why it is needed to the energy
sources, processes, chemicals, materials, and
machinery used in the technology. Whether a veteran
engineer or scientist using it as a reference or a
professor using it as a textbook, this outstanding new
volume is a must-have for any library.
The fluidized-bed reactor is the centerpiece of industrial
fluidization processes. This book focuses on the design
and operation of fluidized beds in many different
industrial processes, emphasizing the rationale for
choosing fluidized beds for each particular process. The
book starts with a brief history of fluidization from its
inception in the 1940’s. The authors present both the
fluid dynamics of gas-solid fluidized beds and the
extensive experimental studies of operating systems and
they set them in the context of operating processes that
use fluid-bed reactors. Chemical engineering students
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and postdocs as well as practicing engineers will find
great interest in this book.
This book provides a comprehensive mechanistic
interpretation of the transport phenomena involved in
various basic modes of gas-liquid-solid fluidization.
These modes include, for example, those for threephase fluidized beds, slurry columns, turbulent contact
absorbers, and three-phase fluidized beds, slurry
columns, turbulent contact absorbers, and three-phase
transport. It summarizes the empirical correlations useful
for predicting transport properties for each mode of of
operation. Gas-Liquid-Solid Fluidization Engineering
provides a comprehensive account of the state-of-the-art
applications of the three-phase fluidization systems that
are important in both small-and large-scale operations.
These applications include fermentation, biological
wastewater treatment, flue gas desulfurization and
particulates removal, and resid hydrotreating. This book
highlights the industrial implications of these
applications. In addition, it discusses information gaps
and future directions for research in this field.
This text provides a teachable and readable approach to
transport phenomena (momentum, heat, and mass
transport) by providing numerous examples and
applications, which are particularly important to
metallurgical, ceramic, and materials engineers.
Because the authors feel that it is important for students
and practicing engineers to visualize the physical
situations, they have attempted to lead the reader
through the development and solution of the relevant
differential equations by applying the familiar principles
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of conservation to numerous situations and by including
many worked examples in each chapter. The book is
organized in a manner characteristic of other texts in
transport phenomena. Section I deals with the properties
and mechanics of fluid motion; Section II with thermal
properties and heat transfer; and Section III with diffusion
and mass transfer. The authors depart from tradition by
building on a presumed understanding of the
relationships between the structure and properties of
matter, particularly in the chapters devoted to the
transport properties (viscosity, thermal conductivity, and
the diffusion coefficients). In addition, generous portions
of the text, numerous examples, and many problems at
the ends of the chapters apply transport phenomena to
materials processing.
Particle Technology and Applications presents the
theoretical and technological background of particle
science and explores up-to-date applications of particle
technologies in the chemical, petrochemical, energy,
mechanical, and materials industries. It looks at the
importance of particle science and technology in the
development of efficient chemi
This text combines a description of the origin and use of
fundamental chemical kinetics through an assessment of
realistic reactor problems with an expanded discussion
of kinetics and its relation to chemical thermodynamics. It
provides exercises, open-ended situations drawing on
creative thinking, and worked-out examples. A solutions
manual is also available to instructors.

As a follow-up to the Handbook of Gasification
Technology, also from Wiley-Scrivener, Synthesis
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Gas goes into more depth on how the products from
this important technology can reduce our global
carbon footprint and lead the United States, and
other countries, toward energy independence. The
environmental benefits are very high, and, along with
carbon capture and renewable fuels, synthesis gas
(or syngas) is a huge step toward environmental
sustainability. Synthesis gas is one of the most
important advancements that has ever occurred in
energy production. Using this technology, for
example, coal, biomass, waste products, or a
combination of two or more of these can be gasified
into a product that has roughly half the carbon
footprint of coal alone. Used on a massive scale, just
think of the potential for reducing carbon emissions!
Synthesis Gas covers all aspects of the technology,
from the chemistry, processes, and production, to
the products, feedstocks, and even safety in the
plant. Whether a veteran engineer or scientist using
it as a reference or a professor using it as a
textbook, this outstanding new volume is a musthave for any library.
Coulson and Richardson’s Chemical Engineering:
Volume 3A: Chemical and Biochemical Reactors and
Reaction Engineering, Fourth Edition, covers reactor
design, flow modelling, gas-liquid and gas-solid
reactions and reactors. Captures content converted
from textbooks into fully revised reference material
Includes content ranging from foundational through
Page 22/26

File Type PDF Fluidization Engineering Second
Edition Butterworths Series In Chemical
Engineering
technical Features emerging applications, numerical
methods and computational tools
Nothing provided
Fluidization Dynamics has been written for students
and engineers who find themselves involved with
problems concerning the fluidized state. It presents
an analysis that focuses directly on the problem of
predicting the fluid dynamic behaviour of a proposed
fluidized system for which empirical data is limited or
unavailable. The second objective is to provide a
treatment of fluidization dynamics that is readily
accessible to the non-specialist. The linear approach
adopted in this book, starting with the formulation of
predictive expressions for the basic forces that act
on a fluidized particle, offers a clear way into the
theory. The incorporation of the force terms into the
conservation equations for mass and momentum
and subsequent applications are presented in a
manner that requires only the haziest recollection of
elementary fluid-dynamics theory. The analyses
presented in this book represent a body of research
that has appeared in numerous publications over the
last 20 years. L.G. Gibilaro has taken the opportunity
to reorder much of the material in the light of
subsequent knowledge, to correct minor errors and
inconsistencies and to add detail and clarification
where necessary. This material helps to form the
basis for university course modules in engineering
and applied science at undergraduate and graduate
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level, as well as focused, post-experienced courses
for the process, and allied industries. · Bridges the
gulf between observed behaviour and fluid-dynamic
theory · Clear account of basic theory of fluidization ·
Accessible treatment of fluidization analysis
Combustion Engineering, Second Edition maintains
the same goal as the original: to present the
fundamentals of combustion science with application
to today’s energy challenges. Using combustion
applications to reinforce the fundamentals of
combustion science, this text provides a uniquely
accessible introduction to combustion for
undergraduate students, first-year graduate
students, and professionals in the workplace.
Combustion is a critical issue impacting energy
utilization, sustainability, and climate change. The
challenge is to design safe and efficient combustion
systems for many types of fuels in a way that
protects the environment and enables sustainable
lifestyles. Emphasizing the use of combustion
fundamentals in the engineering and design of
combustion systems, this text provides detailed
coverage of gaseous, liquid and solid fuel
combustion, including focused coverage of biomass
combustion, which will be invaluable to new entrants
to the field. Eight chapters address the fundamentals
of combustion, including fuels, thermodynamics,
chemical kinetics, flames, detonations, sprays, and
solid fuel combustion mechanisms. Eight additional
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chapters apply these fundamentals to furnaces,
spark ignition and diesel engines, gas turbines, and
suspension burning, fixed bed combustion, and
fluidized bed combustion of solid fuels. Presenting a
renewed emphasis on fundamentals and updated
applications to illustrate the latest trends relevant to
combustion engineering, the authors provide a
number of pedagogic features, including: Numerous
tables with practical data and formulae that link
combustion fundamentals to engineering practice
Concise presentation of mathematical methods with
qualitative descriptions of their use Coverage of
alternative and renewable fuel topics throughout the
text Extensive example problems, chapter-end
problems, and references These features and the
overall fundamentals-to-practice nature of this book
make it an ideal resource for undergraduate, first
level graduate, or professional training classes.
Students and practitioners will find that it is an
excellent introduction to meeting the crucial
challenge of engineering sustainable combustion
systems in a cost-effective manner. A solutions
manual and additional teaching resources are
available with qualifying course adoption.
This thoroughly updated edition of Fluid Catalytic
Cracking Handbook provides practical information on
the design, operation, troubleshooting, and
optimization of fluid catalytic cracking (FCC)
facilities. Based on the author's years of field
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experience, this expanded, second edition covers
the latest technologies to improve the profitability
and reliability of the FCC units, and provides several
"no-to-low-cost" practical recommendations. A new
chapter supplies valuable recommendations for
debottlenecking and optimizing the performance of
cat cracker operations.
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