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sustainability on local national and global scales human survival depends on a continuing supply of energy but the need for ever increasing
amounts of it poses a dilemma how can we find energy sources that are sustainable and ways to convert and utilize energy that are more
efficient this widely used textbook is designed for advanced undergraduate and graduate students as well as others who have an interest in
exploring energy resource options and technologies with a view toward achieving sustainability on local national and global scales it clearly
presents the tradeoffs and uncertainties inherent in evaluating and choosing sound energy portfolios and provides a framework for assessing
policy solutions the second edition examines the broader aspects of energy use including resource estimation environmental effects and
economic evaluations reviews the main energy sources of today and tomorrow from fossil fuels and nuclear power to biomass hydropower and
solar energy treats energy carriers and energy storage transmission and distribution addresses end use patterns in the transportation industrial
and building sectors and considers synergistic complex systems this new edition also offers updated statistical data and references a new chapter
on the complex interactions among energy water and land use expanded coverage of renewable energy and new color illustrations sustainable
energy addresses the challenges of making responsible energy choices for a more sustainable future

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

focuses on the major research developments which are pertinent to engineers concerned with predictive methods and design of fluidization
beds

the second edition features new problems that engage readers in contemporary reactor design highly praised by instructors students and
chemical engineers introduction to chemical engineering kinetics reactor design has been extensively revised and updated in this second
edition the text continues to offer a solid background in chemical reaction kinetics as well as in material and energy balances preparing readers
with the foundation necessary for success in the design of chemical reactors moreover it reflects not only the basic engineering science but also
the mathematical tools used by today s engineers to solve problems associated with the design of chemical reactors introduction to chemical
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engineering kinetics reactor design enables readers to progressively build their knowledge and skills by applying the laws of conservation of
mass and energy to increasingly more difficult challenges in reactor design the first one third of the text emphasizes general principles of
chemical reaction kinetics setting the stage for the subsequent treatment of reactors intended to carry out homogeneous reactions
heterogeneous catalytic reactions and biochemical transformations topics include thermodynamics of chemical reactions determination of
reaction rate expressions elements of heterogeneous catalysis basic concepts in reactor design and ideal reactor models temperature and energy
effects in chemical reactors basic and applied aspects of biochemical transformations and bioreactors about 70 of the problems in this second
edition are new these problems frequently based on articles culled from the research literature help readers develop a solid understanding of
the material many of these new problems also offer readers opportunities to use current software applications such as mathcad and matlab by
enabling readers to progressively build and apply their knowledge the second edition of introduction to chemical engineering kinetics reactor
design remains a premier text for students in chemical engineering and a valuable resource for practicing engineers

crystallization is an important separation and purification process used in industries ranging from bulk commodity chemicals to specialty
chemicals and pharmaceuticals in recent years a number of environmental applications have also come to rely on crystallization in waste
treatment and recycling processes the authors provide an introduction to the field of newcomers and a reference to those involved in the
various aspects of industrial crystallization it is a complete volume covering all aspects of industrial crystallization including material related to
both fundamentals and applications this new edition presents detailed material on crystallization of biomolecules precipitation impurity crystal
interactions solubility and design provides an ideal introduction for industrial crystallization newcomers serves as a worthwhile reference to
anyone involved in the fieldcovers all aspects of industrial crystallization in a single complete volume

this reference details particle characterization dynamics manufacturing handling and processing for the employment of multiphase reactors as
well as procedures in reactor scale up and design for applications in the chemical mineral petroleum power cement and pharmaceuticals
industries the authors discuss flow through fixed beds elutriation and entrainment gas distributor and plenum design in fluidized beds effect of
internal tubes and baffles general approaches to reactor design applications for gasifiers and combustors dilute phase pneumatic conveying and
applications for chemical production and processing this is a valuable guide for chemists and engineers to use in their day to day work

solving problems in chemical reaction engineering and kinetics is now easier than ever as students read through this text they ll find a
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comprehensive introductory treatment of reactors for single phase and multiphase systems that exposes them to a broad range of reactors and
key design features they ll gain valuable insight on reaction kinetics in relation to chemical reactor design they will also utilize a special
software package that helps them quickly solve systems of algebraic and differential equations and perform parameter estimation which gives
them more time for analysis key features thorough coverage is provided on the relevant principles of kinetics in order to develop better
designs of chemical reactors e z solve software on cd rom is included with the text by utilizing this software students can have more time to
focus on the development of design models and on the interpretation of calculated results the software also facilitates exploration and discussion
of realistic industrial design problems more than 500 worked examples and end of chapter problems are included to help students learn how to
apply the theory to solve design problems a web site wiley com college missen provides additional resources including sample files
demonstrations and a description of the e z solve software

using clear and practical examples this volume presents a comprehensive examination of polymorphic behavior in pharmaceutical
development the book is ideal for pharmaceutical development scientists and graduate students in pharmaceutical science this second edition
focuses on the pharmaceutical aspects of polymorphism and solvatomorphism while systematically explaining their thermodynamic and
structural origins topics in this edition include computational methodologies high throughput screening methods pharmaceutical cocrystals and
thermally induced and solution mediated phase transformations the book also examines amorphous solids the amorphous state and
crystallography preparation and characterization

a comprehensive introduction to chemical engineering kinetics providing an introduction to chemical engineering kinetics and describing the
empirical approaches that have successfully helped engineers describe reacting systems an introduction to chemical engineering kinetics
reactor design is an excellent resource for students of chemical engineering truly introductory in nature the text emphasizes those aspects of
chemical kinetics and material and energy balances that form the broad foundation for understanding reactor design for those seeking an
introduction to the subject the book provides a firm and lasting foundation for continuing study and practice

drawing on the vast experience of the most respected firm in the industry water treatment principles and design is the first major reference
on the science of water treatment in several decades it covers both the practical and theoretical aspects of water quality analysis treatment plant
operation and facility design and provides detailed descriptions of processes such as coagulation and flocculation sedimentation filtration ion
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exchange and adsorption in addition it offers one of the most extensive discussions ever published on design criteria including component
description and organization aeration equipment upflow clarifiers disinfection and materials

gas solid reactions describes gas solid reaction systems focusing on the four phenomena external mass transfer pore diffusion adsorption
desorption and chemical reaction this book consists of eight chapters after the introduction provided in chapter 1 the basic components of gas
solid reactions are reviewed in chapter 2 chapter 3 describes the reactions of individual nonporous solid particles while chapter 4 elaborates the
reaction of single porous particles solid solid reactions proceeding through gaseous intermediates are considered in chapter 5 chapter 6 deals
with the experimental approaches to the study of gas solid reaction systems how information on single particle behavior may be used for the
design of multiparticle large scale assemblies and packed and fluidized bed reaction systems is deliberated in chapter 7 the last chapter covers
the specific gas solid reaction systems including some statistical indices indicating the economic importance of the systems and processes it s
based on this publication is recommended for practicing engineers engaged in process research development and design in the many fields
where gas solid reactions are important

a revised edition of the well received thermodynamics text this work retains the thorough coverage and excellent organization that made the
first edition so popular now incorporates industrially relevant microcomputer programs with which readers can perform sophisticated
thermodynamic calculations including calculations of the type they will encounter in the lab and in industry also provides a unified treatment
of phase equilibria emphasis is on analysis and prediction of liquid liquid and vapor liquid equilibria solubility of gases and solids in liquids
solubility of liquids and solids in gases and supercritical fluids freezing point depressions and osmotic equilibria as well as traditional vapor
liquid and chemical reaction equilibria contains many new illustrations and exercises

the goal of this project was to discuss the potential advantages associated with booster disinfection the kinetics of chlorine decay and
trihalomethane thm formation under rechlorination conditions and the use of network hydraulic and water quality models to locate booster
disinfection stations and determine their dose characteristics the following are highlights from the research a laboratory procedure was
proposed for analyzing chlorine decay under simulated booster conditions an initial set of experiments evaluated disinfectant decay under
booster conditions and found it to be dependent on both the magnitude and time of the boost dose thm formation under booster conditions
showed no long term reduction for any set of results indicating thm formation is not solely dependent on disinfectant concentration in booster
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chloramination boosting with chlorine appeared to be very successful at producing and maintaining a low ammonia concentration by
recombining with the ammonia formed from chloramine decay a second order model including a reaction component that represents natural
organic matter was developed to describe chlorine decay and thm formation under booster conditions a method was developed to determine
good locations and schedules for multiple booster doses by a systematic evaluation of alternative designs using network models by exploring the
disinfection decay kinetics under rechlorination and developing methods for booster chlorination systems design the project results will assist
utilities and consultants in making better use of booster disinfection as a residual maintenance approach originally published by awwarf for its
subscribers in 2003
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