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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
This best selling text prepares students to formulate and solve material and energy balances in chemical process systems and lays the
foundation for subsequent courses in chemical engineering. The text provides a realistic, informative, and positive introduction to the practice
of chemical engineering. The Integrated Media Edition update provides a stronger link between the text, media supplements, and new
student workbook.
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 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.
Use of Adsorbents for the Removal of Pollutants from Wastewater describes the most commonly occurring industrial effluents, and presents
direct means and methodologies for treating them. In addition to its excellent introduction to pollutants, this book contains all of the basics you
need for understanding the characteristics and applications of adsorbent materials. With this book, you can choose from a wide variety of
traditional and novel adsorbents, including alternative, relatively inexpensive adsorbents.
Emphasizes the design, control and functioning of various unit operations - offering shortcut methods of calculation along with computer and
nomographic solution techniques. Provides practical sections on conversion to and from SI units and cost indexes for quick updating of all
cost information.;This book is designed for mechanical, chemical, process design, project, and materials engineers and continuing-education
courses in these disciplines.
This is a unique book with nearly 1000 problems and 50 case studies on open-ended problems in every key topic in chemical engineering
that helps to better prepare chemical engineers for the future. The term "open-ended problem" basically describes an approach to the
solution of a problem and/or situation for which there is not a unique solution. The Introduction to the general subject of open-ended problems
is followed by 22 chapters, each of which addresses a traditional chemical engineering or chemical engineering-related topic. Each of these
chapters contain a brief overview of the subject matter of concern, e.g., thermodynamics, which is followed by sample open-ended problems
that have been solved (by the authors) employing one of the many possible approaches to the solutions. This is then followed by
approximately 40-45 open-ended problems with no solutions (although many of the authors’ solutions are available for those who adopt the
book for classroom or training purposes). A reference section is included with the chapter’s contents. Term projects, comprised of 12
additional chapter topics, complement the presentation. This book provides academic, industrial, and research personnel with the material
that covers the principles and applications of open-ended chemical engineering problems in a thorough and clear manner. Upon completion
of the text, the reader should have acquired not only a working knowledge of the principles of chemical engineering, but also (and more
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importantly) experience in solving open-ended problems. What many educators have learned is that the applications and implications of openended problems are not only changing professions, but also are moving so fast that many have not yet grasped their tremendous impact. The
book drives home that the open-ended approach will revolutionize the way chemical engineers will need to operate in the future.

This broad-based book covers the three major areas of Chemical Engineering. Most of the books in the market involve one of the
individual areas, namely, Fluid Mechanics, Heat Transfer or Mass Transfer, rather than all the three. This book presents this
material in a single source. This avoids the user having to refer to a number of books to obtain information. Most published books
covering all the three areas in a single source emphasize theory rather than practical issues. This book is written with emphasis on
practice with brief theoretical concepts in the form of questions and answers, not adopting stereo-typed question-answer approach
practiced in certain books in the market, bridging the two areas of theory and practice with respect to the core areas of chemical
engineering. Most parts of the book are easily understandable by those who are not experts in the field. Fluid Mechanics chapters
include basics on non-Newtonian systems which, for instance find importance in polymer and food processing, flow through piping,
flow measurement, pumps, mixing technology and fluidization and two phase flow. For example it covers types of pumps and
valves, membranes and areas of their use, different equipment commonly used in chemical industry and their merits and
drawbacks. Heat Transfer chapters cover the basics involved in conduction, convection and radiation, with emphasis on insulation,
heat exchangers, evaporators, condensers, reboilers and fired heaters. Design methods, performance, operational issues and
maintenance problems are highlighted. Topics such as heat pipes, heat pumps, heat tracing, steam traps, refrigeration, cooling of
electronic devices, NOx control find place in the book. Mass transfer chapters cover basics such as diffusion, theories, analogies,
mass transfer coefficients and mass transfer with chemical reaction, equipment such as tray and packed columns, column
internals including structural packings, design, operational and installation issues, drums and separators are discussed in good
detail. Absorption, distillation, extraction and leaching with applications and design methods, including emerging practices
involving Divided Wall and Petluk column arrangements, multicomponent separations, supercritical solvent extraction find place in
the book.
Uses a large number of industrially-significant problems to convey an in-depth understanding of modern calculation procedures.
Includes numerous topical examples and problems, and both conventional and SI units.
This book offers several solutions or approaches in solving mass transfer problems for different practical chemical engineering
applications: measurements of the diffusion coefficients, estimation of the mass transfer coefficients, mass transfer limitation in
separation processes like drying, extractions, absorption, membrane processes, mass transfer in the microbial fuel cell design,
and problems of the mass transfer coupled with the heterogeneous combustion. I believe this book can provide its readers with
interesting ideas and inspirations or direct solutions of their particular problems.
Best-selling introductory chemical engineering book - now updated with far more coverage of biotech, nanotech, and green
engineering • •Thoroughly covers material balances, gases, liquids, and energy balances. •Contains new biotech and
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bioengineering problems throughout. •Adds new examples and homework on nanotechnology, environmental engineering, and
green engineering. •All-new student projects chapter. •Self-assessment tests, discussion problems, homework, and glossaries in
each chapter. Basic Principles and Calculations in Chemical Engineering, 8/e, provides a complete, practical, and student-friendly
introduction to the principles and techniques of modern chemical, petroleum, and environmental engineering. The authors
introduce efficient and consistent methods for solving problems, analyzing data, and conceptually understanding a wide variety of
processes. This edition has been revised to reflect growing interest in the life sciences, adding biotechnology and bioengineering
problems and examples throughout. It also adds many new examples and homework assignments on nanotechnology,
environmental, and green engineering, plus many updates to existing examples. A new chapter presents multiple student projects,
and several chapters from the previous edition have been condensed for greater focus. This text's features include: • •Thorough
introductory coverage, including unit conversions, basis selection, and process measurements. •Short chapters supporting
flexible, modular learning. •Consistent, sound strategies for solving material and energy balance problems. •Key concepts ranging
from stoichiometry to enthalpy. •Behavior of gases, liquids, and solids. •Many tables, charts, and reference appendices. •Selfassessment tests, thought/discussion problems, homework problems, and glossaries in each chapter.
Book presents mass transfer fundamentals in easily understandable form using worked examples to illustrate basic concepts and
calculations
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 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 designoriented 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.

This Second Edition of the well-received work on design, construction, and operation of heat exchangers. Demonstrates
how to apply theories of fluid mechanics and heat transfer to practical problems posed by design, testing, and installation
of heat exchangers. Tables and data have been brought up to date, and there is new material on problems of vibration
and fouling, and on optimization of energy use in the chemical process and manufacturing industries. Covers all basic
principles of heat exchanger design, and addresses many specialized situations encountered in engineering applications.
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
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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
Introduction - Conduction - Convection - Radiation - Heat Exchange Equipments - Evaporation - Diffusion - Distillation Gas Absorption - Liquid Liquid Extraction - Crystallisation - Drying - Appendix I Try yourself - Appendix II Thermal
conductivity data - Appendix III Steam tables
A thorough introduction to the fundamentals and applications of microscopic and macroscopic mass transfer.
About the Book: Salient features: A number of Complex problems along with the solutions are provided Objective type
questions for self-evaluation and better understanding of the subject Problems related to the practical aspects of the
subject have been worked out Checking the authenticity of dimensional homogeneity in case of all derived equations
Validation of numerical solutions by cross checking Plenty of graded exercise problems from simple to complex situations
are included Variety of questions have been included for the clear grasping of the basic principles Redrawing of all the
figures for more clarity and understanding Radiation shape factor charts and Heisler charts have also been included
Essential tables are included The basic topics have been elaborately discussed Presented in a more better and fresher
way Contents: An Overview of Heat Transfer Steady State Conduction Conduction with Heat Generation Heat Transfer
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with Extended Surfaces (FINS) Two Dimensional Steady Heat Conduction Transient Heat Conduction Convection
Convective Heat Transfer Practical Correlation Flow Over Surfaces Forced Convection Natural Convection Phase
Change Processes Boiling, Condensation, Freezing and Melting Heat Exchangers Thermal Radiation Mass Transfer
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 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 transfer across the surface of environmental waters is of interest as an important phase in the geophysical and natural
biochemical cycles of numer ous substances; indeed it governs the transition, one way or the other, be tween the dissolved state
in the water and the gaseous state in the atmo sphere. Especially with increasing population and industrialization, gas transfer at
water surfaces has become a critical factor in the understanding of the various pathways of wastes in the environment and of their
engineering management. This interfacial mass transfer is, by its very nature, highly complex. The air and the water are usually in
turbulent motion, and the interface be tween them is irregular, and disturbed by waves, sometimes accompanied by breaking,
spray and bubble formation. Thus the transfer involves a wide variety of physical phenomena occurring over a wide range of
scales. As a consequence, scientists and engineers from diverse disciplines and problem areas, have approached the problem,
often with greatly differing analytical and experimental techniques and methodologies.
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 membrane-based 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.
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This easy-to-follow guide is a step by step workbook intended to enhance students' understanding of complicated concepts in food
engineering. It also gives them hands-on practice in solving food engineering problems. The book covers problems in fluid flow,
heat transfer, and mass transfer. It also tackles the most common unit operations that have applications in food processing, such
as thermal processing, cooling and freezing, evaporation, psychometrics and drying. Included are theoretical questions in the form
of true or false, solved problems, semi-solved problems, and problems solved using a computer. The semi-solved problems guide
students through the solution.
Completely updated, the seventh edition provides engineers with an in-depth 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 problem-solving methodology, they'll gain an appreciation for the richness and beauty
of the discipline.
Facilitates the process of learning and later mastering Aspen Plus® with step by step examples and succinct explanations Step-bystep textbook for identifying solutions to various process engineering problems via screenshots of the Aspen Plus® platforms in
parallel with the related text Includes end-of-chapter problems and term project problems Includes online exam and quiz problems
for instructors that are parametrized (i.e., adjustable) so that each student will have a standalone version Includes extra online
material for students such as Aspen Plus®-related files that are used in the working tutorials throughout the entire textbook
An introduction to the art and practice of design as applied to chemical processes and equipment. It is intended primarily as a text
for chemical engineering students undertaking the design projects that are set as part of undergraduate courses in chemical
engineering in the UK and USA. It has been written to complement the treatment of chemical engineering fundamentals given in
Chemical Engineering volumes 1, 2 and 3. Examples are given in each chapter to illustrate the design methods presented.
This book presents an authoritative progress report that will remain germane to the topic and prove to be a substantial inspiration to further
progress. It is valuable to academic and industrial practitioners of the art and science of chemical reaction and reactor engineering.
The most complete guide of its kind, this is the standard handbook for chemical and process engineers. All new material on fluid flow, long
pipe, fractionators, separators and accumulators, cooling towers, gas treating, blending, troubleshooting field cases, gas solubility, and
density of irregular solids. This substantial addition of material will also include conversion tables and a new appendix, “Shortcut Equipment
Design Methods.”This convenient volume helps solve field engineering problems with its hundreds of common sense techniques, shortcuts,
and calculations. Here, in a compact, easy-to-use format, are practical tips, handy formulas, correlations, curves, charts, tables, and shortcut
methods that will save engineers valuable time and effort. Hundreds of common sense techniques and calculations help users quickly and
accurately solve day-to-day design, operations, and equipment problems.
to increase the use of direct contact processes, the National Science Foundation sup ported a workshop on direct contact heat transfer at the
Solar Energy Research Insti tute in the summer of 1985. We served as organizers for this workshop, which em phasized an area of thermal
engineering that, in our opinion, has great promise for the future, but has not yet reached the point of wide-spread commercial application.
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Hence, a summary of the state of knowledge at this point is timely. The workshop had a dual objective: 1. To summarize the current state of
knowledge in such a form that industrial practi tioners can make use of the available information. 2. To indicate the research and
development needed to advance the state-of-the-art, indicating not only what kind of research is needed, but also the industrial poten tial that
could be realized if the information to be obtained through the proposed research activities were available.
Convective Heat and Mass Transfer, Second Edition, is ideal for the graduate level study of convection heat and mass transfer, with
coverage of well-established theory and practice as well as trending topics, such as nanoscale heat transfer and CFD. It is appropriate for
both Mechanical and Chemical Engineering courses/modules.
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 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.
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