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the definitive fully updated guide to separation process engineering now with a thorough
introduction to mass transfer analysis separation process engineering third edition is the
most comprehensive accessible guide available on modern separation processes and the
fundamentals of mass transfer phillip c wankat teaches each key concept through
detailed realistic examples using real data including up to date simulation practice and
new spreadsheet based exercises wankat thoroughly covers each of today s leading
approaches including flash column and batch distillation exact calculations and shortcut
methods for multicomponent distillation staged and packed column design absorption
stripping and more in this edition he also presents the latest design methods for liquid
liquid extraction this edition contains the most detailed coverage available of membrane
separations and of sorption separations adsorption chromatography and ion exchange
updated with new techniques and references throughout separation process engineering
third edition also contains more than 300 new homework problems each tested in the
author s purdue university classes coverage includes modular up to date process
simulation examples and homework problems based on aspen plus and easily adaptable
to any simulator extensive new coverage of mass transfer and diffusion including both
fickian and maxwell stefan approaches detailed discussions of liquid liquid extraction
including mccabe thiele triangle and computer simulation analyses mixer settler design
karr columns and related mass transfer analyses thorough introductions to adsorption
chromatography and ion exchange designed to prepare students for advanced work in
these areas complete coverage of membrane separations including gas permeation
reverse osmosis ultrafiltration pervaporation and key applications a full chapter on
economics and energy conservation in distillation excel spreadsheets offering additional
practice with problems in distillation diffusion mass transfer and membrane separation

the definitive learner friendly guide to chemical engineering separations extensively
updated including a new chapter on melt crystallization efficient separation processes are
crucial to addressing many societal problems from developing new medicines to
improving energy efficiency and reducing emissions separation process engineering fifth
edition is the most comprehensive accessible guide to modern separation processes and
the fundamentals of mass transfer in this completely updated edition phillip c wankat
teaches each key concept through detailed realistic examples using actual data with up to
date simulation practice spreadsheet based exercises and references wankat thoroughly
covers each separation process including flash column and batch distillation exact
calculations and shortcut methods for multicomponent distillation staged and packed
column design absorption stripping and more his extensive discussions of mass transfer
and diffusion enable faculty to teach separations and mass transfer in a single course and
detailed material on liquid liquid extraction adsorption chromatography and ion exchange
prepares students for advanced work new and updated content includes melt
crystallization steam distillation residue curve analysis batch washing the shanks system
for percolation leaching eutectic systems forward osmosis microfiltration and hybrid
separations a full chapter discusses economics and energy conservation including
updated equipment costs over 300 new and updated homework problems are presented
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all extensively tested in undergraduate courses at purdue university new chapter on melt
crystallization solid liquid phase equilibrium suspension static and falling film layer
approaches and 34 questions and problems new binary vle equations and updated
content on simultaneous solutions new coverage of safety and fire hazards new material
on steam distillation simple multi component batch distillation and residue curve analysis
expanded discussion of tray efficiencies packed column design and energy reduction in
distillation new coverage of two hybrid extraction with distillation and the kremser
equation in fractional extraction added sections on deicing with eutectic systems eutectic
freeze concentration and scale up new sections on forward osmosis and microfiltration
expanded advanced content on adsorption and ion exchange including updated
instructions for eight detailed aspen chromatography labs discussion of membrane
separations including gas permeation reverse osmosis ultrafiltration pervaporation and
applications thirteen up to date aspen plus process simulation labs adaptable to any
simulator this guide reflects an up to date understanding of how modern students learn
designed organized and written to be exceptionally clear and easy to use it presents
detailed examples in a clear standard format using real data to solve actual engineering
problems preparing students for their future careers

separation operations are crucial throughout the process industry with respect to energy
consumption contribution to investments and ability to achieve the desired product with
the right specifications our main objective in creating this graduate level textbook is to
present an overview of the fundamentals underlying the most frequently used industrial
separation methods we focus on their physical principles and the basic computation
methods that are required to assess their technical and economical feasibility the textbook
is organized into three main parts separation processes for homogeneous mixtures are
treated in the parts on equilibrium based molecular separations and rate controlled
molecular separations the part on mechanical separation technology presents an
overview of the most important techniques for heterogeneous mixture separation each
chapter provides a condensed overview of the most commonly used equipment types the
textbook is concluded with a final chapter on the main considerations in selecting an
appropriate separation process for a separation task as the design of separation
processes can only be learned by doing we have included exercises at the end of each
chapter short answers are given at the end of this book detailed solutions are given in a
separate solution manual

the definitive fully updated guide to separation process engineering now with a thorough
introduction to mass transfer analysis separation process engineering third edition is the
most comprehensive accessible guide available on modern separation processes and the
fundamentals of mass transfer phillip c wankat teaches each key concept through
detailed realistic examples using real data including up to date simulation practice and
new spreadsheet based exercises wankat thoroughly covers each of today s leading
approaches including flash column and batch distillation exact calculations and shortcut
methods for multicomponent distillation staged and packed column design absorption
stripping and more in this edition he also presents the latest design methods for liquid
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liquid extraction this edition contains the most detailed coverage of membrane
separations and of sorption separations adsorption chromatography and ion exchange
available updated with new techniques and references throughout separation process
engineering third edition also contains more than 300 new homework problems each
tested in the author s purdue university classes this new edition includes modular up to
date process simulation examples and homework problems based on aspen plus and
easily adaptable to any simulator extensive new coverage of mass transfer and diffusion
including both fickian and maxwell stefan approaches detailed discussions of liquid liquid
extraction including mccabe thiele triangle and computer simulation analyses mixer settler
design karr columns and related mass transfer analyses thorough introductions to
adsorption chromatography and ion exchange designed to prepare students for advanced
work in these areas complete coverage of membrane separations including gas
permeation reverse osmosis ultrafiltration pervaporation and key applications a full
chapter on economics and energy conservation in distillation excel spreadsheets offering
additional practice with problems in distillation diffusion mass transfer and membrane
separation author bio phillip c wankat is clifton l lovell distinguished professor of chemical
engineering and director of undergraduate degree programs at purdue university s school
of engineering education his current research interests include adsorption large scale
chromatography simulated moving bed systems and distillation as well as improvements
in engineering education he rece

the comprehensive introduction to standard and advanced separation for every chemical
engineer separation process engineering second edition helps readers thoroughly master
both standard equilibrium staged separations and the latest new processes the author
explains key separation process with exceptional clarity realistic examples and end of
chapter simulation exercises using aspen plus the book starts by reviewing core concepts
such as equilibrium and unit operations then introduces a step by step process for solving
separation problems next it introduces each leading processes including advanced
processes such as membrane separation adsorption and chromatography for each
process the author presents essential principles techniques and equations as well as
detailed examples separation process engineering is the new thoroughly updated edition
of the author s previous book equilibrium staged separations enhancements include
improved organization extensive new coverage and more than 75 new homework
problems all tested in the author s purdue university classes coverage includes detailed
problems with real data organized in a common format for easier understanding modular
simulation exercises that support courses taught with simulators without creating
confusion in courses that do not use them extensive new coverage of membrane
separations including gas permeation reverse osmosis ultrafiltration pervaporation and
key applications a detailed introduction to adsorption chromatography and ion exchange
everything students need to understand advanced work in these areas discussions of
standard equilibrium stage processes including flash distillation continuous column
distillation batch distillation absorption stripping and extraction

a complete contemporary account of mass transfer operations at the undergraduate level
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while mass transfer operations is a required course in every undergraduate chemical
engineering program in the world there does not exist a comprehensive text on the subject
that is specifically tailored to the undergraduate reader principles and modern
applications of mass transfer operations responds to this need providing a thorough
accessible text that presents the latest advances in the science as well as sets of targeted
questions that challenge students knowledge the focus throughout jaime benitez s
peerless study is on making the student consider computation from the start of a mass
transfer dilemma twenty five to thirty problems at the end of each chapter ensure that
readers will remain actively engaged with the material principles incorporates examples of
computational software such as mathcad 2001 matlab r mathematica and aspen graphics
and also includes an ftp site that offers problems for each of these software applications
as well as a solutions manual chapters encompass fundamentals of mass transfer
convective mass transfer interphase mass transfer equipment for gas liquid mass transfer
operations absorption and stripping distillation liquid liquid extraction ideal for a first
course in mass transfer operations this text will also prove valuable to chemical and
environmental engineers researchers and university faculty

the leading integrated chemical process design guide now with new problems new
projects and more more than ever effective design is the focal point of sound chemical
engineering analysis synthesis and design of chemical processes third edition presents
design as a creative process that integrates both the big picture and the small details and
knows which to stress when and why realistic from start to finish this book moves readers
beyond classroom exercises into open ended real world process problem solving the
authors introduce integrated techniques for every facet of the discipline from finance to
operations new plant design to existing process optimization this fully updated third
edition presents entirely new problems at the end of every chapter it also adds extensive
coverage of batch process design including realistic examples of equipment sizing for
batch sequencing batch scheduling for multi product plants improving production via
intermediate storage and parallel equipment and new optimization techniques specifically
for batch processes coverage includes conceptualizing and analyzing chemical
processes flow diagrams tracing process conditions and more chemical process
economics analyzing capital and manufacturing costs and predicting or assessing
profitability synthesizing and optimizing chemical processing experience based principles
bfd pfd simulations and more analyzing process performance via i o models performance
curves and other tools process troubleshooting and debottlenecking chemical engineering
design and society ethics professionalism health safety and new green engineering
techniques participating successfully in chemical engineering design teams analysis
synthesis and design of chemical processes third edition draws on nearly 35 years of
innovative chemical engineering instruction at west virginia university it includes
suggested curricula for both single semester and year long design courses case studies
and design projects with practical applications and appendixes with current equipment
cost data and preliminary design information for eleven chemical processes including
seven brand new to this edition
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covers the key topics in computer organization and embedded systems this title presents
hardware design principles and shows how hardware design is influenced by the
requirements of software it explains the main principles supported by examples drawn
from commercially available processors

the breakthrough introduction to chemical engineering for today s students fundamental
concepts and computations in chemical engineering is well designed for today s chemical
engineering students offering lucid and logically arranged text that brings together the
fundamental knowledge students need to gain confidence and to jumpstart future success
dr vivek utgikar illuminates the day to day roles of chemical engineers in their companies
and in the global economy he clearly explains what students need to learn and why they
need to learn it and presents practical computational exercises that prepare beginning
students for more advanced study utgikar combines straightforward discussions of
essential topics with challenging topics to intrigue more well prepared students drawing
on extensive experience teaching beginners he introduces each new topic in simple
relatable language and supports them with meaningful example calculations in microsoft
excel and mathcad throughout utgikar presents practical methods for effective problem
solving and explains how to set up and use computation tools to get accurate answers
designed specifically for students entering chemical engineering programs this text also
serves as a handy quick reference to the basics for more advanced students and an up to
date source of valuable information for educators and professionals coverage includes
where chemical engineering fits in the engineering field and overall economy modern
chemical engineering and allied industries and their largest firms how typical chemical
engineering job functions build on what undergraduates learn the importance of
computations and the use of modern computational tools how to classify problems based
on their mathematical nature fundamental fluid flow phenomena and computational
problems in practical systems basic principles and computations of material and energy
balance fundamental principles and calculations of thermodynamics and kinetics in
chemical engineering how chemical engineering systems and problems integrate and
interrelate in the real world review of commercial process simulation software for complex
large scale computation

first published chemical process equipment stanley m walas 1988

selected papers presented at two symposia held at the american chemical society s
193rd national meeting in denver 1987 selective rather than exhaustive areas examined
include new sorbents chromatography pressure swing absorption and bioseparations
involving sorption gives an overview of the technical maturity of various sorption
processes

a compendium of 31 recent articles selected for their usefulness to process industry
practitioners and for their practical emphasis 18 articles are on distillation and 13 on other
separations technologies e g adsorption centrifugation and membranes as well as phase
separators cyclones elect
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biochemistry the chemical reactions of living cells is a well integrated up to date reference
for basic biochemistry associated chemistry and underlying biological phenomena
biochemistry is a comprehensive account of the chemical basis of life describing the
amazingly complex structures of the compounds that make up cells the forces that hold
them together and the chemical reactions that allow for recognition signaling and
movement this book contains information on the human body its genome and the action of
muscles eyes and the brain it also features thousands of literature references that provide
introduction to current research as well as historical background twice the number of
chapters of the first edition and each chapter contains boxes of information on topics of
general interest publisher description
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