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The aim of this contemporary textbook is to show students that thermodynamics is a useful tool, not just a series of theoretical
exercises. Written in a conversational style, the text presents the second law in a totally new manner--there is no reliance on
statistical arguments; instead it is developed as a natural consequence of physical experience. Students are not required to write
complex, iterative computer programs to solve phase equilibrium problems--techniques are presented which enable use of readily
available math packages. The book also explores electrochemical systems such as batteries and fuel cells. Included in the
extensive amount of examples are those which demonstrate the use of thermodynamics in practical design situations.
Introductory Transport Phenomena by R. Byron Bird, Warren E. Stewart, Edwin N. Lightfoot, and Daniel Klingenberg is a new
introductory textbook based on the classic Bird, Stewart, Lightfoot text, Transport Phenomena. The authors’ goal in writing this
book reflects topics covered in an undergraduate course. Some of the rigorous topics suitable for the advanced students have
been retained. The text covers topics such as: the transport of momentum; the transport of energy and the transport of chemical
species. The organization of the material is similar to Bird/Stewart/Lightfoot, but presentation has been thoughtfully revised
specifically for undergraduate students encountering these concepts for the first time. Devoting more space to mathematical
derivations and providing fuller explanations of mathematical developments—including a section of the appendix devoted to
mathematical topics—allows students to comprehend transport phenomena concepts at an undergraduate level.
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.
Provides an essential treatment of the subject and rigorous methods to solve all kinds of energy engineering problems.
Material and energy balances are fundamental to many engineering disciplines and have a major role in decisions related to
sustainable development. This text, which covers the substance of corresponding undergraduate courses, presents the balance
concepts and calculations in a format accessible to students, engineering professionals and others who are concerned with the
material and energy future of our society.Following a review of the basic science and economics, the text focuses on material and
energy accounting in batch and continuous operations, with emphasis on generic process units, flow sheets, stream tables and
spreadsheet calculations. There is a unified approach to reactive and non-reactive energy balance calculations, plus chapters
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dedicated to the general balance equation and simultaneous material and energy balances. Seventy worked examples show the
elements of process balances and connect them with the material and energy concerns of the 21st century.
Although the basic theories of thermodynamics are adequately covered by a number of existing texts, there is little literature that
addresses more advanced topics. In this comprehensive work the author redresses this balance, drawing on his twenty-five years
of experience of teaching thermodynamics at undergraduate and postgraduate level, to produce a definitive text to cover
thoroughly, advanced syllabuses. The book introduces the basic concepts which apply over the whole range of new technologies,
considering: a new approach to cycles, enabling their irreversibility to be taken into account; a detailed study of combustion to
show how the chemical energy in a fuel is converted into thermal energy and emissions; an analysis of fuel cells to give an
understanding of the direct conversion of chemical energy to electrical power; a detailed study of property relationships to enable
more sophisticated analyses to be made of both high and low temperature plant and irreversible thermodynamics, whose
principles might hold a key to new ways of efficiently covering energy to power (e.g. solar energy, fuel cells). Worked examples are
included in most of the chapters, followed by exercises with solutions. By developing thermodynamics from an explicitly equilibrium
perspective, showing how all systems attempt to reach a state of equilibrium, and the effects of these systems when they cannot,
the result is an unparalleled insight into the more advanced considerations when converting any form of energy into power, that
will prove invaluable to students and professional engineers of all disciplines.
Written by a highly regarded author with industrial and academic experience, this new edition of an established bestselling book
provides practical guidance for students, researchers, and those in chemical engineering. The book includes a new section on
sustainable energy, with sections on carbon capture and sequestration, as a result of increasing environmental awareness; and a
companion website that includes problems, worked solutions, and Excel spreadsheets to enable students to carry out complex
calculations.
Introduction to Chemical Engineering ThermodynamicsIntroductory Chemical Engineering ThermodynamicsPrentice Hall
Based on the authors' graduate courses at MIT, this text and reference provides a unified understanding of both the critical concepts of
chemical thermodynamics and their applications. Part I of this book provides the theoretical basis of classical thermodynamics, including the
1st and 2nd laws, the Fundamental Equation, Legendre transformations, and general equilibrium criteria. Part II contains an extensive
description of how thermodynamic properties are correlated, modeled, manipulated and estimated. Both macroscopic, empirically-based and
molecular-level approaches are discussed in-depth, for pure components and mixtures. New, detailed coverage shows how traditional
macroscopic models are connected to their roots at the molecular level. Part III presents applications of classical thermodynamics in detail.
The book connects theory with applications at every opportunity, using extensive examples, classroom problems and homework exercises.
Chemical engineering and physical chemistry graduate courses in thermodynamics.
Filling a longstanding gap for graduate courses in the field, Chemical Reaction Engineering: Beyond the Fundamentals covers basic concepts
as well as complexities of chemical reaction engineering, including novel techniques for process intensification. The book is divided into three
parts: Fundamentals Revisited, Building on Fundamentals, and Beyon
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Principles of Chemical Engineering Processes: Material and Energy Balances introduces the basic principles and calculation techniques used
in the field of chemical engineering, providing a solid understanding of the fundamentals of the application of material and energy balances.
Packed with illustrative examples and case studies, this book: Discusses problems in material and energy balances related to chemical
reactors Explains the concepts of dimensions, units, psychrometry, steam properties, and conservation of mass and energy Demonstrates
how MATLAB® and Simulink® can be used to solve complicated problems of material and energy balances Shows how to solve steady-state
and transient mass and energy balance problems involving multiple-unit processes and recycle, bypass, and purge streams Develops
quantitative problem-solving skills, specifically the ability to think quantitatively (including numbers and units), the ability to translate words
into diagrams and mathematical expressions, the ability to use common sense to interpret vague and ambiguous language in problem
statements, and the ability to make judicious use of approximations and reasonable assumptions to simplify problems This Second Edition
has been updated based upon feedback from professors and students. It features a new chapter related to single- and multiphase systems
and contains additional solved examples and homework problems. Educational software, downloadable exercises, and a solutions manual
are available with qualifying course adoption.
Introduction to Chemical Engineering Thermodynamics presents comprehensive coverage of thermodynamics from a chemical engineering
viewpoint. The text provides a thorough exposition of the principles of thermodynamics, and details their application to chemical processes.
The chapters are written in a clear, logically organized manner, and contain an abundance of realistic problems, examples, and illustrations to
help students understand complex concepts. This text is structured to alternate between the development of thermodynamic principles and
the correlation and use of thermodynamic properties as well as between theory andapplications.
Designed as an undergraduate-level textbook in Chemical Engineering, this student-friendly, thoroughly class-room tested book, now in its
second edition, continues to provide an in-depth analysis of chemical engineering thermodynamics. The book has been so organized that it
gives comprehensive coverage of basic concepts and applications of the laws of thermodynamics in the initial chapters, while the later
chapters focus at length on important areas of study falling under the realm of chemical thermodynamics. The reader is thus introduced to a
thorough analysis of the fundamental laws of thermodynamics as well as their applications to practical situations. This is followed by a
detailed discussion on relationships among thermodynamic properties and an exhaustive treatment on the thermodynamic properties of
solutions. The role of phase equilibrium thermodynamics in design, analysis, and operation of chemical separation methods is also deftly
dealt with. Finally, the chemical reaction equilibria are skillfully explained. Besides numerous illustrations, the book contains over 200 worked
examples, over 400 exercise problems (all with answers) and several objective-type questions, which enable students to gain an in-depth
understanding of the concepts and theory discussed. The book will also be a useful text for students pursuing courses in chemical
engineering-related branches such as polymer engineering, petroleum engineering, and safety and environmental engineering. New to This
Edition • More Example Problems and Exercise Questions in each chapter • Updated section on Vapour–Liquid Equilibrium in Chapter 8 to
highlight the significance of equations of state approach • GATE Questions up to 2012 with answers
This comprehensive handbook covers the diverse aspects of chemical vapor transport reactions from basic research to important practical
applications. The book begins with an overview of models for chemical vapor transport reactions and then proceeds to treat the specific
chemical transport reactions for the elements, halides, oxides, sulfides, selenides, tellurides, pnictides, among others. Aspects of transport
from intermetallic phases, the stability of gas particles, thermodynamic data, modeling software and laboratory techniques are also covered.
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Selected experiments using chemical vapor transport reactions round out the work, making this book a useful reference for researchers and
instructors in solid state and inorganic chemistry.
This book deals with various unique elements in the drugdevelopment process within chemical engineering science andpharmaceutical R&D.
The book is intended to be used as aprofessional reference and potentially as a text book reference inpharmaceutical engineering and
pharmaceutical sciences. Many of theexperimental methods related to pharmaceutical process developmentare learned on the job. This book
is intended to provide many ofthose important concepts that R&D Engineers and manufacturingEngineers should know and be familiar if they
are going to besuccessful in the Pharmaceutical Industry. These include basicanalytics for quantitation of reaction components– oftenskipped
in ChE Reaction Engineering and kinetics books. In additionChemical Engineering in the Pharmaceutical Industryintroduces contemporary
methods of data analysis for kineticmodeling and extends these concepts into Quality by Designstrategies for regulatory filings. For the
current professionals,in-silico process modeling tools that streamlineexperimental screening approaches is also new and presented
here.Continuous flow processing, although mainstream for ChE, is uniquein this context given the range of scales and the complex
economicsassociated with transforming existing batch-plant capacity. The book will be split into four distinct yet related parts.These parts will
address the fundamentals of analytical techniquesfor engineers, thermodynamic modeling, and finally provides anappendix with common
engineering tools and examples of theirapplications.
Presents basic concepts in physics, covering topics such as kinematics, Newton's laws of motion, gravitation, fluids, sound, heat,
thermodynamics, magnetism, nuclear physics, and more, examples, practice questions and problems.
Clearly connects macroscopic and microscopic thermodynamics and explains non-equilibrium behavior in kinetic theory and chemical
kinetics.
This concise book is a broad and highly motivational introduction for first-year engineering students to the exciting of field of chemical
engineering. The material in the text is meant to precede the traditional second-year topics. It provides students with, 1) materials to assist
them in deciding whether to major in chemical engineering; and 2) help for future chemical engineering majors to recognize in later courses
the connections between advanced topics and relationships to the whole discipline. This text, or portions of it, may be useful for the chemical
engineering portion of a broader freshman level introduction to engineering course that examines multiple engineering fields.
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.
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
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reactors. Introduction to Chemical 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.
This book, now in its second edition, continues to provide a comprehensive introduction to the principles of chemical engineering
thermodynamics and also introduces the student to the application of principles to various practical areas. The book emphasizes the role of
the fundamental principles of thermodynamics in the derivation of significant relationships between the various thermodynamic properties.
The initial chapter provides an overview of the basic concepts and processes, and discusses the important units and dimensions involved.
The ensuing chapters, in a logical presentation, thoroughly cover the first and second laws of thermodynamics, the heat effects, the
thermodynamic properties and their relations, refrigeration and liquefaction processes, and the equilibria between phases and in chemical
reactions. The book is suitably illustrated with a large number of visuals. In the second edition, new sections on Quasi-Static Process and
Entropy Change in Reversible and Irreversible Processes are included. Besides, new Solved Model Question Paper and several new Multiple
Choice Questions are also added that help develop the students’ ability and confidence in the application of the underlying concepts.
Primarily intended for the undergraduate students of chemical engineering and other related engineering disciplines such as polymer,
petroleum and pharmaceutical engineering, the book will also be useful for the postgraduate students of the subject as well as professionals
in the relevant fields.

Designed for introductory undergraduate courses in fluid mechanics for chemical engineers, this stand-alone textbook
illustrates the fundamental concepts and analytical strategies in a rigorous and systematic, yet mathematically accessible
manner. Using both traditional and novel applications, it examines key topics such as viscous stresses, surface tension,
and the microscopic analysis of incompressible flows which enables students to understand what is important physically
in a novel situation and how to use such insights in modeling. The many modern worked examples and end-of-chapter
problems provide calculation practice, build confidence in analyzing physical systems, and help develop engineering
judgment. The book also features a self-contained summary of the mathematics needed to understand vectors and
tensors, and explains solution methods for partial differential equations. Including a full solutions manual for instructors
available at www.cambridge.org/deen, this balanced textbook is the ideal resource for a one-semester course.
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IPCC Report on sources, capture, transport, and storage of CO2, for researchers, policy-makers and engineers.
Step-by-step instructions enable chemical engineers to masterkey software programs and solve complex problems
Today, both students and professionals in chemical engineeringmust solve increasingly complex problems dealing with
refineries,fuel cells, microreactors, and pharmaceutical plants, to name afew. With this book as their guide, readers learn
to solve theseproblems using their computers and Excel, MATLAB, Aspen Plus, andCOMSOL Multiphysics. Moreover,
they learn how to check theirsolutions and validate their results to make sure they have solvedthe problems correctly.
Now in its Second Edition, Introduction to ChemicalEngineering Computing is based on the author’s firsthandteaching
experience. As a result, the emphasis is on problemsolving. Simple introductions help readers become conversant
witheach program and then tackle a broad range of problems in chemicalengineering, including: Equations of state
Chemical reaction equilibria Mass balances with recycle streams Thermodynamics and simulation of mass transfer
equipment Process simulation Fluid flow in two and three dimensions All the chapters contain clear instructions, figures,
andexamples to guide readers through all the programs and types ofchemical engineering problems. Problems at the end
of each chapter,ranging from simple to difficult, allow readers to gradually buildtheir skills, whether they solve the
problems themselves or inteams. In addition, the book’s accompanying website lists thecore principles learned from
each problem, both from a chemicalengineering and a computational perspective. Covering a broad range of disciplines
and problems withinchemical engineering, Introduction to Chemical EngineeringComputing is recommended for both
undergraduate and graduatestudents as well as practicing engineers who want to know how tochoose the right computer
software program and tackle almost anychemical engineering problem.
"A companion book including interactive software for students and professional engineers who want to utilize problemsolving software to effectively and efficiently obtain solutions to realistic and complex problems. An Invaluable reference
book that discusses and Illustrates practical numerical problem solving in the core subject areas of Chemical
Engineering. Problem Solving in Chemical Engineering with Numerical Methods provides an extensive selection of
problems that require numerical solutions from throughout the core subject areas of chemical engineering. Many are
completely solved or partially solved using POLYMATH as the representative mathematical problem-solving software,
Ten representative problems are also solved by Excel, Maple, Mathcad, MATLAB, and Mathematica. All problems are
clearly organized and all necessary data are provided. Key equations are presented or derived. Practical aspects of
efficient and effective numerical problem solving are emphasized. Many complete solutions are provided within the text
and on the CD-ROM for use in problem-solving exercises."--BOOK JACKET.Title Summary field provided by Blackwell
North America, Inc. All Rights Reserved
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Must-have reference for processes involving liquids, gases, and mixtures Reap the time-saving, mistake-avoiding
benefits enjoyed by thousands of chemical and process design engineers, research scientists, and educators. Properties
of Gases and Liquids, Fifth Edition, is an all-inclusive, critical survey of the most reliable estimating methods in use today
--now completely rewritten and reorganized by Bruce Poling, John Prausnitz, and John O’Connell to reflect every latebreaking development. You get on-the-spot information for estimating both physical and thermodynamic properties in the
absence of experimental data with this property data bank of 600+ compound constants. Bridge the gap between theory
and practice with this trusted, irreplaceable, and expert-authored expert guide -- the only book that includes a critical
analysis of existing methods as well as hands-on practical recommendations. Areas covered include pure component
constants; thermodynamic properties of ideal gases, pure components and mixtures; pressure-volume-temperature
relationships; vapor pressures and enthalpies of vaporization of pure fluids; fluid phase equilibria in multicomponent
systems; viscosity; thermal conductivity; diffusion coefficients; and surface tension.
• Calculations approach: Strong mathematical rigor has been applied, and a complementary physical treatment given, to
make students strong in the applied aspects of thermodynamics • Problem solving presentation: 195 solved examples
and 269 unsolved problems have been given. Hints to difficult problems have been give too. • Concept checking Review
Questions have been given at the end of every chapter • Coverage on thermodynamic discussion of eutectics, solid
solutions and phase separation
This course aims to connect the principles, concepts, and laws/postulates of classical and statistical thermodynamics to
applications that require quantitative knowledge of thermodynamic properties from a macroscopic to a molecular level. It
covers their basic postulates of classical thermodynamics and their application to transient open and closed systems,
criteria of stability and equilibria, as well as constitutive property models of pure materials and mixtures emphasizing
molecular-level effects using the formalism of statistical mechanics. Phase and chemical equilibria of multicomponent
systems are covered. Applications are emphasized through extensive problem work relating to practical cases.
"In response to the growing economic and technological importance of polymers, ceramics, and semi-conductors, many materials science
and engineering as they apply to all the classes of materials."--Back cover.
Integrating nonequilibrium thermodynamics and kinetic theory, this unique text presents a novel approach to the subject of transport
phenomena.
Progress of thermodynamics has been stimulated by the findings of a variety of fields of science and technology. The principles of
thermodynamics are so general that the application is widespread to such fields as solid state physics, chemistry, biology, astronomical
science, materials science, and chemical engineering. The contents of this book should be of help to many scientists and engineers.
Master the principles of thermodynamics, and understand their practical real-world applications, with this deep and intuitive undergraduate
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textbook.
A Practical, Up-to-Date Introduction to Applied Thermodynamics, Including Coverage of Process Simulation Models and an Introduction to
Biological Systems Introductory Chemical Engineering Thermodynamics, Second Edition, helps readers master the fundamentals of applied
thermodynamics as practiced today: with extensive development of molecular perspectives that enables adaptation to fields including
biological systems, environmental applications, and nanotechnology. This text is distinctive in making molecular perspectives accessible at
the introductory level and connecting properties with practical implications. Features of the second edition include Hierarchical instruction with
increasing levels of detail: Content requiring deeper levels of theory is clearly delineated in separate sections and chapters Early introduction
to the overall perspective of composite systems like distillation columns, reactive processes, and biological systems Learning objectives,
problem-solving strategies for energy balances and phase equilibria, chapter summaries, and “important equations” for every chapter
Extensive practical examples, especially coverage of non-ideal mixtures, which include water contamination via hydrocarbons, polymer
blending/recycling, oxygenated fuels, hydrogen bonding, osmotic pressure, electrolyte solutions, zwitterions and biological molecules, and
other contemporary issues Supporting software in formats for both MATLAB® and spreadsheets Online supplemental sections and resources
including instructor slides, ConcepTests, coursecast videos, and other useful resources
Designed for use in a standard two-semester engineering thermodynamics course sequence. The first half of the text contains material
suitable for a basic Thermodynamics course taken by engineers from all majors. The second half of the text is suitable for an Applied
Thermodynamics course in mechanical engineering programs. The text has numerous features that are unique among engineering
textbooks, including historical vignettes, critical thinking boxes, and case studies. All are designed to bring real engineering applications into a
subject that can be somewhat abstract and mathematical. Over 200 worked examples and more than 1,300 end of chapter problems provide
the use opportunities to practice solving problems related to concepts in the text. Provides the reader with clear presentations of the
fundamental principles of basic and applied engineering thermodynamics. Helps students develop engineering problem solving skills through
the use of structured problem-solving techniques. Introduces the Second Law of Thermodynamics through a basic entropy concept, providing
students a more intuitive understanding of this key course topic. Covers Property Values before the First Law of Thermodynamics to ensure
students have a firm understanding of property data before using them. Over 200 worked examples and more than 1,300 end of chapter
problems offer students extensive opportunity to practice solving problems. Historical Vignettes, Critical Thinking boxes and Case Studies
throughout the book help relate abstract concepts to actual engineering applications. For greater instructor flexibility at exam time,
thermodynamic tables are provided in a separate accompanying booklet. Available online testing and assessment component helps students
assess their knowledge of the topics. Email textbooks@elsevier.com for details.
A brand new book, FUNDAMENTALS OF CHEMICAL ENGINEERING THERMODYNAMICS makes the abstract subject of chemical
engineering thermodynamics more accessible to undergraduate students. The subject is presented through a problem-solving inductive (from
specific to general) learning approach, written in a conversational and approachable manner. Suitable for either a one-semester course or
two-semester sequence in the subject, this book covers thermodynamics in a complete and mathematically rigorous manner, with an
emphasis on solving practical engineering problems. The approach taken stresses problem-solving, and draws from best practice
engineering teaching strategies. FUNDAMENTALS OF CHEMICAL ENGINEERING THERMODYNAMICS uses examples to frame the
importance of the material. Each topic begins with a motivational example that is investigated in context to that topic. This framing of the
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material is helpful to all readers, particularly to global learners who require big picture insights, and hands-on learners who struggle with
abstractions. Each worked example is fully annotated with sketches and comments on the thought process behind the solved problems.
Common errors are presented and explained. Extensive margin notes add to the book accessibility as well as presenting opportunities for
investigation. Important Notice: Media content referenced within the product description or the product text may not be available in the ebook
version.
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