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Coulson and Richardson's Chemical Engineering has been fully revised and updated to provide
practitioners with an overview of chemical engineering. Each reference book provides clear explanations
of theory and thorough coverage of practical applications, supported by case studies. A worldwide team
of editors and contributors have pooled their experience in adding new content and revising the old. The
authoritative style of the original volumes 1 to 3 has been retained, but the content has been brought up
to date and altered to be more useful to practicing engineers. This complete reference to chemical
engineering will support you throughout your career, as it covers every key chemical engineering topic.
Coulson and Richardson’s Chemical Engineering: Volume 1B: Heat and Mass Transfer: Fundamentals
and Applications, Seventh Edition, covers two of the main transport processes of interest to chemical
engineers: heat transfer and mass transfer, and the relationships among them. Covers two of the three
main transport processes of interest to chemical engineers: heat transfer and mass transfer, and the
relationships between them Includes reference material converted from textbooks Explores topics, from
foundational through technical Includes emerging applications, numerical methods, and computational
tools
This book is the proceedings of the second Pacific Basin Conference on Adsorption Science and
Technology that was held May 14-18, 2000 in Brisbane, Australia.
An authoritative reference on the processing and finishing of polymeric materials for scientists and
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practitioners Owing to their versatility and wide range of applications, polymeric materials are of great
commercial importance. Manufacturing processes of commercial products are designed to meet the
requirements of the final product and are influenced by the physical and chemical properties of the
polymeric material used. Based on Wiley's renowned Encyclopedia of Polymer Science and
Technology, Processing and Finishing of Polymeric Materials provides comprehensive, up-to-date
details on the latest manufacturing technologies, including blending, compounding, extrusion,molding,
and coating. Written by prominent scholars from industry, academia, and research institutions from
around the globe, this reference features more than forty selected reprints from the Encyclopedia as well
as new contributions, providing unparalleled coverage of such topics as: Additives Antistatic agents
Bleaching Blowing agents Calendaring Casting Coloring processes Dielectric heating Electrospinning
Embedding Processing and Finishing of Polymeric Materials is an ideal resource for polymer and
materials scientists, chemists, chemical engineers, materials scientists, process engineers, and
consultants, and serves as a valuable addition to libraries of chemistry, chemical engineering, and
materials science in industry, academia, and government.
Modeling is practiced in engineering and all physical sciences. Many specialized texts exist - written at a
high level - that cover this subject. However, students and even professionals often experience
difficulties in setting up and solving even the simplest of models. This can be attributed to three
difficulties: the proper choice of model, the absence of precise solutions, and the necessity to make
suitable simplifying assumptions and approximations. Overcoming these difficulties is the focus of The
Art of Modeling in Science and Engineering. The text is designed for advanced undergraduate and
graduate students and practicing professionals in the sciences and engineering with an interest in
Modeling based on Mass, Energy and Momentum or Force Balances. The book covers a wide range of
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physical processes and phenomena drawn from chemical, mechanical, civil, environmental sciences and
bio- sciences. A separate section is devoted to "real World" industrial problems. The author explains
how to choose the simplest model, obtain an appropriate solution to the problem and make simplifying
assumptions/approximations.
Liquid Extraction
Transport Processes and Unit Operations
Handbook of Separation Process Technology
Mass Transfer
A Practical Approach with EES CD
Fundamentals and Operations in Food Process Engineering deals with the basic
engineering principles and transport processes applied to food processing,
followed by specific unit operations with a large number of worked-out examples
and problems for practice in each chapter. The book is divided into four sections:
fundamentals in food process engineering, mechanical operations in food
processing, thermal operations in food processing and mass transfer operations in
food processing. The book is designed for students pursuing courses on food
science and food technology, including a broader section of scientific personnel in
the food processing and related industries.
This textbook is intended for courses in heat transfer for undergraduates, not only
in chemical engineering and related disciplines of biochemical engineering and
chemical technology, but also in mechanical engineering and production
engineering. The author provides the reader with a very thorough account of the
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fundamental principles and their applications to engineering practice, including a
survey of the recent developments in heat transfer equipment.The three basic
modes of heat transfer - conduction, convection and radiation - have been
comprehensively analyzed and elucidated by solving a wide range of practical and
design-oriented problems. A whole chapter has been devoted to explain the
concept of the heat transfer coefficient to give a feel of its importance in tackling
problems of convective heat transfer. The use of the important heat transfer
correlations has been illustrated with carefully selected examples.
Up-to-Date Coverage of All Chemical Engineering Topics―from the Fundamentals
to the State of the Art Now in its 85th Anniversary Edition, this industry-standard
resource has equipped generations of engineers and chemists with vital
information, data, and insights. Thoroughly revised to reflect the latest
technological advances and processes, Perry's Chemical Engineers' Handbook,
Ninth Edition, provides unsurpassed coverage of every aspect of chemical
engineering. You will get comprehensive details on chemical processes, reactor
modeling, biological processes, biochemical and membrane separation, process
and chemical plant safety, and much more. This fully updated edition covers: Unit
Conversion Factors and Symbols • Physical and Chemical Data including
Prediction and Correlation of Physical Properties • Mathematics including
Differential and Integral Calculus, Statistics , Optimization • Thermodynamics •
Heat and Mass Transfer • Fluid and Particle Dynamics *Reaction Kinetics •
Process Control and Instrumentation• Process Economics • Transport and
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Storage of Fluids • Heat Transfer Operations and Equipment • Psychrometry,
Evaporative Cooling, and Solids Drying • Distillation • Gas Absorption and GasLiquid System Design • Liquid-Liquid Extraction Operations and Equipment •
Adsorption and Ion Exchange • Gas-Solid Operations and Equipment • LiquidSolid Operations and Equipment • Solid-Solid Operations and Equipment
•Chemical Reactors • Bio-based Reactions and Processing • Waste Management
including Air ,Wastewater and Solid Waste Management* Process Safety
including Inherently Safer Design • Energy Resources, Conversion and
Utilization* Materials of Construction
Specifically developed for food engineers, this is an in-depth reference book that
focuses on transport phenomena in food preservation. First it reviews the
fundamental concepts regarding momentum, heat, and mass transfer. Then the
book examines specific applications of these concepts into a variety of traditional
and novel processes and products.
Theoretical Analysis, Experimental Investigations and Industrial Systems
PRINCIPLES AND APPLICATIONS
The Art of Modeling in Science and Engineering with Mathematica
Heat and Mass Transfer
Separation Process Engineering
This textbook is targetted to undergraduate students in chemical engineering,
chemical technology, and biochemical engineering for courses in mass transfer,
separation processes, transport processes, and unit operations. The principles of
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mass transfer, both diffusional and convective have been comprehensively
discussed. The application of these principles to separation processes is explained.
The more common separation processes used in the chemical industries are
individually described in separate chapters. The book also provides a good
understanding of the construction, the operating principles, and the selection
criteria of separation equipment. Recent developments in equipment have been
included as far as possible. The procedure of equipment design and sizing has
been illustrated by simple examples. An overview of different applications and
aspects of membrane separation has also been provided. ‘Humidification and
water cooling’, necessary in every process indus-try, is also described. Finally,
elementary principles of ‘unsteady state diffusion’ and mass transfer accompanied
by a chemical reaction are covered. SALIENT FEATURES : • A balanced coverage
of theoretical principles and applications. • Important recent developments in
mass transfer equipment and practice are included. • A large number of solved
problems of varying levels of complexities showing the applications of the theory
are included. • Many end-chapter exercises. • Chapter-wise multiple choice
questions. • An Instructors manual for the teachers.
With Wiley’s Enhanced E-Text, you get all the benefits of a downloadable,
reflowable eBook with added resources to make your study time more effective.
Fundamentals of Heat and Mass Transfer 8th Edition has been the gold standard
of heat transfer pedagogy for many decades, with a commitment to continuous
improvement by four authors’ with more than 150 years of combined experience in
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heat transfer education, research and practice. Applying the rigorous and
systematic problem-solving methodology that this text pioneered an abundance of
examples and problems reveal the richness and beauty of the discipline. This
edition makes heat and mass transfer more approachable by giving additional
emphasis to fundamental concepts, while highlighting the relevance of two of
today’s most critical issues: energy and the environment.
Surveys the selection, design, and operation of most of the industrially important
separation processes. Discusses the underlying principles on which the processes
are based, and provides illustrative examples of the use of the processes in a
modern context. Features thorough treatment of newer separation processes
based on membranes, adsorption, chromatography, ion exchange, and chemical
complexation. Includes a review of historically important separation processes
such as distillation, absorption, extraction, leaching, and crystallization and
considers these techniques in light of recent developments affecting them.
Every practicing environmental engineer should already have a firm grasp on the
basics of hazardous waste site remediation-the key to confronting a site problem,
and devising an effective solution. Since their original introduction to
remediation, technology has kept moving ahead with new ideas and procedures.
Fundamentals of Hazardous Waste Site Remediation gives environmental
professionals immediate access to the basics of the trade, along with information
about recent advancements. This comprehensive overview examines the basics of
such areas as hazardous materials chemistry, hydrogeology, reaction engineering,
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and clean-up level development. A chapter on Cost Estimating will be of particular
interest to specialists, in light of recent concerns about the increased costs of
remediation. After reading each chapter, test your new knowledge with the review
problems. As a refresher guide for career environmental engineers, or a helpful
tool to newcomers in the field, Fundamentals of Hazardous Waste Site
Remediation is a valuable resource for longtime professionals and newcomers
alike.
HEAT TRANSFER
Fundamentals of Hazardous Waste Site Remediation
Processing and Finishing of Polymeric Materials, 2 Volume Set
Solutions Manual to Accompany Mass-transfer Operations, Third Edition
Includes Mass Transfer Analysis

Separation Process Principles with Applications Using Process Simulator, 4th Edition is the
most comprehensive and up-to-date treatment of the major separation operations in the chemical
industry. The 4th edition focuses on using process simulators to design separation processes and
prepares readers for professional practice. Completely rewritten to enhance clarity, this fourth
edition provides engineers with a strong understanding of the field. With the help of an
additional co-author, the text presents new information on bioseparations throughout the
chapters. A new chapter on mechanical separations covers settling, filtration and centrifugation
including mechanical separations in biotechnology and cell lysis. Boxes help highlight
fundamental equations. Numerous new examples and exercises are integrated throughout as
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well.
In recent years, the subject of mass transfer has been treated as a minor player in the larger field
of transport phenomena and taken a back seat to its more mature "brother," heat transfer. Yet
mass transfer is sufficiently mature as a discipline and sufficiently distinct from other transport
processes to merit a separate treatment, particularly one that does not overwhelm readers with an
abundance of high-level mathematics. Mass Transfer: Principles and Applications takes an
integrated approach that uses a wealth of real-world examples, organizes the material according
to mode of operation, and highlights the importance of modeling. The author begins by
introducing diffusion rates, Fick's Law, film theory, and mass transfer coefficients, then
develops these concepts in complementary stages. The treatment of phase equilibria covers
topics generally not addressed in thermodynamics courses, and these concepts are then used to
analyze compartmental models and staged processes as well as continuous contact operations.
The final chapter offers a concise survey of simultaneous mass and heat transfer. Throughout the
book, discussions transition smoothly between theory and practice and clearly reflect the
author's many years of engineering experience and the breadth of mass transfer applications.
Mass Transfer: Principles and Applications is a unique and accessible treatment of this relatively
complicated topic that will fill a significant gap as both a textbook and professional reference.
Completely rewritten to enhance clarity, this third edition provides engineers with a strong
understanding of the field. With the help of an additional co–author, the text presents new
information on bioseparations throughout the chapters. A new chapter on mechanical
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separations covers settling, filtration, and centrifugation, including mechanical separations in
biotechnology and cell lysis. Boxes help highlight fundamental equations. Numerous new
examples and exercises are integrated throughout as well. In addition, frequent references are
made to the software products and simulators that will help engineers find the solutions they
need.
The primary mission of the third edition of Handbook of Food Engineering is to provide the
information needed for efficient design and development of processes used in the manufacturing
of food products, along with supplying the traditional background on these processes. The new
edition focuses on the thermophysical properties of food and the rate constants of change in food
components during processing. It highlights the use of these properties and constants in process
design. In addition to chapters on the properties of food and food ingredients, the book has a
new chapter on nano-scale science in food processing. An additional chapter focuses on basic
concepts of mass transfer in foods.
Principles and Applications
Perry's Chemical Engineers' Handbook, 9th Edition
Diffusion
Coulson and Richardson’s Chemical Engineering
Handbook of Food Engineering, Third Edition
The Definitive, Fully Updated Guide to Separation Process Engineering–Now with a
Thorough Introduction to Mass Transfer Analysis Separation Process Engineering, Third
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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
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transfer, and membrane separation
CD-ROM contains: the limited academic version of Engineering equation solver(EES) with
homework problems.
This book introduces the fundamental principles of the mass transfer phenomenon and its
diverse applications in process industry. It covers the full spectrum of techniques for
chemical separations and extraction. Beginning with molecular diffusion in gases, liquids
and solids within a single phase, the mechanism of inter-phase mass transfer is explained
with the help of several theories. The separation operations are explained comprehensively
in two distinct ways—stage-wise contact and continuous differential contact. The primary
design requirements of gas–liquid equipment are discussed. The book provides a detailed
discussion on all individual gas–liquid, liquid–liquid, solid–gas, and solid–liquid separation
processes. The students are also exposed to the underlying principles of the membranebased separation processes. The book is replete with real applications of separation
processes and equipment. Problems are worked out in each chapter. Besides, problems
with answers, short questions, multiple choice questions with answers are given at the end
of each chapter. The text is intended for a course on mass transfer, transport and
separation processes prescribed for the undergraduate and postgraduate students of
chemical engineering.
Author's purpose is "to provide a vehicle for teaching, either through a formal course or
through self-study, the techniques of, and principles of equipment design for, the masstransfer operations of chemical engineering." As before, these operations are largely the
responsibility of the chemical engineer, but increasingly practitioners of other engineering
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disciplines are finding them necessary for their work. This is especially true for those
engaged in pollution control and environment protection, where separation processes
predominate, and in, for example, extractive metallurgy, where more sophisticated and
diverse methods of separation are increasingly relied upon.
Principles of Chemical Engineering
Proceedings of the Second Pacific Basin Conference on Adsorption Science and Technology
: Brisbane, Australia, 14-18 May 2000
Separation Process Principles with Applications Using Process Simulators, 4th Edition
Transport Phenomena in Food Processing
Volume 1B: Heat and Mass Transfer: Fundamentals and Applications
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 thisgraduate 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 ratecontrolled 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
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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 Reference for Food Scientists & EngineersThe Second Edition of the Encyclopedia of
Agricultural, Food, and Biological Engineering focuses on the processes used to produce raw
agricultural materials and convert the raw materials into consumer products for distribution. It
provides an improved understanding of the processes used in
This complete reference book covers topics in heat and mass transfer, containing extensive
information in the form of interesting and realistic examples, problems, charts, tables, illustrations,
and more. Heat and Mass Transfer emphasizes practical processes and provides the resources
necessary for performing accurate and efficient calculations.This excellent reference comes with a
complete set of fully integrated software available for download at crcpress.com, consisting of 21
computer programs that facilitate calculations, using procedures developed in the text. Easy-to-follow
instructions for software implementation make this a valuable tool for effective problem-solving.
This work has been selected by scholars as being culturally important and is part of the knowledge
base of civilization as we know it. This work is in the public domain in the United States of America,
and possibly other nations. Within the United States, you may freely copy and distribute this work, as
no entity (individual or corporate) has a copyright on the body of the work. Scholars believe, and we
concur, that this work is important enough to be preserved, reproduced, and made generally available
to the public. To ensure a quality reading experience, this work has been proofread and republished
using a format that seamlessly blends the original graphical elements with text in an easy-to-read
typeface. We appreciate your support of the preservation process, and thank you for being an
important part of keeping this knowledge alive and relevant.
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Encyclopedia of Agricultural, Food, and Biological Engineering
Heat Transfer
Theory and Practice
Chemical Engineering Design
Separation Process Principles

Chemical Engineering Design, Second Edition, deals with the application of chemical
engineering principles to the design of chemical processes and equipment. Revised throughout,
this edition has been specifically developed for the U.S. market. It provides the latest US codes
and standards, including API, ASME and ISA design codes and ANSI standards. It contains new
discussions of conceptual plant design, flowsheet development, and revamp design; extended
coverage of capital cost estimation, process costing, and economics; and new chapters on
equipment selection, reactor design, and solids handling processes. A rigorous pedagogy assists
learning, with detailed worked examples, end of chapter exercises, plus supporting data, and
Excel spreadsheet calculations, plus over 150 Patent References for downloading from the
companion website. Extensive instructor resources, including 1170 lecture slides and a fully
worked solutions manual are available to adopting instructors. This text is designed for
chemical and biochemical engineering students (senior undergraduate year, plus appropriate
for capstone design courses where taken, plus graduates) and lecturers/tutors, and professionals
in industry (chemical process, biochemical, pharmaceutical, petrochemical sectors). New to this
edition: Revised organization into Part I: Process Design, and Part II: Plant Design. The broad
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themes of Part I are flowsheet development, economic analysis, safety and environmental impact
and optimization. Part II contains chapters on equipment design and selection that can be used
as supplements to a lecture course or as essential references for students or practicing
engineers working on design projects. New discussion of conceptual plant design, flowsheet
development and revamp design Significantly increased coverage of capital cost estimation,
process costing and economics New chapters on equipment selection, reactor design and solids
handling processes New sections on fermentation, adsorption, membrane separations, ion
exchange and chromatography Increased coverage of batch processing, food, pharmaceutical
and biological processes All equipment chapters in Part II revised and updated with current
information Updated throughout for latest US codes and standards, including API, ASME and
ISA design codes and ANSI standards Additional worked examples and homework problems The
most complete and up to date coverage of equipment selection 108 realistic commercial design
projects from diverse industries A rigorous pedagogy assists learning, with detailed worked
examples, end of chapter exercises, plus supporting data and Excel spreadsheet calculations
plus over 150 Patent References, for downloading from the companion website Extensive
instructor resources: 1170 lecture slides plus fully worked solutions manual available to
adopting instructors
Part of the Essential Engineering Calculations Series, this book presents step-by-step solutions
of the basic principles of mass transfer operations, including sample problems and solutions and
their applications, such as distillation, absorption, and stripping. Presenting the subject from a
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strictly pragmatic point of view, providing both the principles of mass transfer operations and
their applications, with clear instructions on how to carry out the basic calculations needed, the
book also covers topics useful for readers taking their professional exams.
A staple in any chemical engineering curriculum New edition has a stronger emphasis on
membrane separations, chromatography and other adsorptive processes, ion exchange
Discusses many developing topics in more depth in mass transfer operations, especially in the
biological engineering area Covers in more detail phase equilibrium since distillation
calculations are completely dependent on this principle Integrates computational software and
problems using Mathcad Features 25-30 problems per chapter
Clear and complete description of diffusion in fluids, for undergraduate students in chemical
engineering.
Mass Transfer Operations for the Practicing Engineer
Fundamentals of Heat and Mass Transfer
Fundamentals
A HEAT TRANSFER TEXTBOOK
Fundamentals and Operations in Food Process Engineering

Over the past few decades there has been a prolific increase in research
and development in area of heat transfer, heat exchangers and their
associated technologies. This book is a collection of current research in
the above mentioned areas and discusses experimental, theoretical and
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calculation approaches and industrial utilizations with modern ideas and
methods to study heat transfer for single and multiphase systems. The
topics considered include various basic concepts of heat transfer, the
fundamental modes of heat transfer (namely conduction, convection and
radiation), thermophysical properties, condensation, boiling, freezing,
innovative experiments, measurement analysis, theoretical models and
simulations, with many real-world problems and important modern
applications. The book is divided in four sections : "Heat Transfer in Micro
Systems", "Boiling, Freezing and Condensation Heat Transfer", "Heat
Transfer and its Assessment", "Heat Transfer Calculations", and each
section discusses a wide variety of techniques, methods and applications
in accordance with the subjects. The combination of theoretical and
experimental investigations with many important practical applications of
current interest will make this book of interest to researchers, scientists,
engineers and graduate students, who make use of experimental and
theoretical investigations, assessment and enhancement techniques in this
multidisciplinary field as well as to researchers in mathematical modelling,
computer simulations and information sciences, who make use of
experimental and theoretical investigations as a means of critical
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assessment of models and results derived from advanced numerical
simulations and improvement of the developed models and numerical
methods.
Completely updated, the seventh edition provides engineers with an indepth look at the key concepts in the field. It incorporates new discussions
on emerging areas of heat transfer, discussing technologies that are
related to nanotechnology, biomedical engineering and alternative energy.
The example problems are also updated to better show how to apply the
material. And as engineers follow the rigorous and systematic problemsolving methodology, they'll gain an appreciation for the richness and
beauty of the discipline.
This overview of diffusion and separation processes brings unsurpassed,
engaging clarity to this complex topic. Diffusion is a key part of the
undergraduate chemical engineering curriculum and at the core of
understanding chemical purification and reaction engineering. This
spontaneous mixing process is also central to our daily lives, with
importance in phenomena as diverse as the dispersal of pollutants to
digestion in the small intestine. For students, Diffusion goes from the
basics of mass transfer and diffusion itself, with strong support through
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worked examples and a range of student questions. It also takes the reader
right through to the cutting edge of our understanding, and the new
examples in this third edition will appeal to professional scientists and
engineers. Retaining the trademark enthusiastic style, the broad coverage
now extends to biology and medicine.
The Second Edition of Food Process Engineering by Dr. Dennis Heldman,
my former student, and co-author Paul Singh, his former student, attests to
the importance of the previous edition. In the Foreword to the First Edition,
I noted the need for people in all facets of the food processing industry to
consider those variables of design of particular importance in engineering
for the food processing field. In addition to recognizing the many variables
involved in the biological food product being handled from production to
consumption, the engi neer must oftentimes adapt equations developed for
non-biological materials. As more and more research is done, those
equations are appropriately modified to be more accurate or new equations
are developed specifically for designing to process foods. This Edition
updates equations used. This book serves a very important need in
acquainting engineers and technologists, particularly those with a math
ematics and physics background, with the information necessary to
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provide a more efficient design to accomplish the objectives. Of prime
importance, at present and in the future, is to design for efficient use of
energy. Now, it is often economical to put considerably more money into
first costs for an efficient design than previously, when energy costs were
a much smaller proportion of the total cost of process engineering.
Adsorption Science and Technology
Principles, Practice and Economics of Plant and Process Design
Principles and Operations
Industrial Separation Processes
Food Process Engineering
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