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The Clear, Well-Organized Introduction to Thermodynamics Theory and Calculations for All
Chemical Engineering Undergraduate Students This text is designed to make thermodynamics
far easier for undergraduate chemical engineering students to learn, and to help them
perform thermodynamic calculations with confidence. Drawing on his award-winning courses
at Penn State, Dr. Themis Matsoukas focuses on “why” as well as “how.” He offers
extensive imagery to help students conceptualize the equations, illuminating
thermodynamics with more than 100 figures, as well as 190 examples from within and beyond
chemical engineering. Part I clearly introduces the laws of thermodynamics with
applications to pure fluids. Part II extends thermodynamics to mixtures, emphasizing
phase and chemical equilibrium. Throughout, Matsoukas focuses on topics that link tightly
to other key areas of undergraduate chemical engineering, including separations,
reactions, and capstone design. More than 300 end-of-chapter problems range from basic
calculations to realistic environmental applications; these can be solved with any
leading mathematical software. Coverage includes • Pure fluids, PVT behavior, and basic
calculations of enthalpy and entropy • Fundamental relationships and the calculation of
properties from equations of state • Thermodynamic analysis of chemical processes • Phase
diagrams of binary and simple ternary systems • Thermodynamics of mixtures using
equations of state • Ideal and nonideal solutions • Partial miscibility, solubility of
gases and solids, osmotic processes • Reaction equilibrium with applications to single
and multiphase reactions
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.
Introduction to Chemical Engineering Thermodynamics
Chemical Energy and Exergy
The Laws of Thermodynamics, Material and Energy Balances, Chemical Thermodynamics, Phase
and Chemical Equilibrium
Answers to Problems, Introduction to Chemical Engineering Thermodynamics, Second Edition
Master the principles of thermodynamics, and understand their practical real-world applications, with this deep and
intuitive undergraduate 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
An Introduction to Thermodynamics for Undergraduate Engineering Students
Fundamentals of Chemical Engineering Thermodynamics
An Introduction to Chemical Thermodynamics for Engineers
Introduction to Chemical Engineering Thermodynamics, Outlines & Highlights
Building up gradually from first principles, this unique introduction to modern thermodynamics integrates classical, statistical and
molecular approaches and is especially designed to support students studying chemical and biochemical engineering. In addition to
covering traditional problems in engineering thermodynamics in the context of biology and materials chemistry, students are also
introduced to the thermodynamics of DNA, proteins, polymers and surfaces. It includes over 80 detailed worked examples, covering a broad
range of scenarios such as fuel cell efficiency, DNA/protein binding, semiconductor manufacturing and polymer foaming, emphasizing the
practical real-world applications of thermodynamic principles; more than 300 carefully tailored homework problems, designed to stretch
and extend students' understanding of key topics, accompanied by an online solution manual for instructors; and all the necessary
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mathematical background, plus resources summarizing commonly used symbols, useful equations of state, microscopic balances for open
systems, and links to useful online tools and datasets.
This book is a beginners introduction to chemical thermodynamics for engineers. In the textbook efforts have been made to visualize as
clearly as possible the main concepts of thermodynamic quantities such as enthalpy and entropy, thus making them more perceivable.
Furthermore, intricate formulae in thermodynamics have been discussed as functionally unified sets of formulae to understand their
meaning rather than to mathematically derive them in detail. In this textbook, the affinity of irreversible processes, defined by the second
law of thermodynamics, has been treated as the main subject, rather than the equilibrium of chemical reactions. The concept of affinity is
applicable in general not only to the processes of chemical reactions but also to all kinds of irreversible processes. This textbook also
includes electrochemical thermodynamics in which, instead of the classical phenomenological approach, molecular science provides an
advanced understanding of the reactions of charged particles such as ions and electrons at the electrodes. Recently, engineering
thermodynamics has introduced a new thermodynamic potential called exergy, which essentially is related to the concept of the affinity of
irreversible processes. This textbook discusses the relation between exergy and affinity and explains the exergy balance diagram and exergy
vector diagram applicable to exergy analyses in chemical manufacturing processes. This textbook is written in the hope that the readers
understand in a broad way the fundamental concepts of energy and exergy from chemical thermodynamics in practical applications.
Finishing this book, the readers may easily step forward further into an advanced text of their specified line. - Visualizes the main concepts
of thermodynamics to show the meaning of the quantities and formulae. - Focuses mainly on the affinity of irreversible processes and the
related concept of exergy. - Provides an advanced understanding of electrochemical thermodynamics.
Solutions Manual to Accompany Introduction to Chemical Engineering Thermodynamics
Introduction to CHEMICAL ENGINEERING THERMODYNAMICS
Fundamentals of Chemical Engineering Thermodynamics, SI Edition
Chemical Engineering Thermodynamics II
"Introduction to Chemical Engineering Thermodynamics, 6/e," presents comprehensive coverage of the subject 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. New ideas, terms, and symbols constantly challenge the
readers to think and encourage them to apply this fundamental body of knowledge to the solution of practical problems. The
comprehensive nature of this book makes it a useful reference both in graduate courses and for professional practice. The sixth edition
continues to be an excellent tool for teaching the subject of chemical engineering thermodynamics to undergraduate students.
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 twosemester 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
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.
Designed to Accompany A Unified Introduction to Chemical Engineering Thermodynamics
With Applications to Chemical Processes
Outlines and Highlights for Introduction to Chemical Engineering Thermodynamics by Smith, J M / Abbott, Michael M / Van Ness, H C , Isbn
INTRODUCTION TO CHEMICAL ENGINEERING THERMODYNAMICS

Thermodynamics for Chemical Engineers Learn the basics of thermodynamics in this complete and practice-oriented
introduction for students of chemical engineering Thermodynamics is a vital branch of physics that focuses upon the
interaction of heat, work, and temperature with energy, radiation, and matter. Thermodynamics can apply to a wide range
of sciences, but is particularly important in chemical engineering, where the interconnection of heat and work with
chemical reactions or physical changes of state are studied according to the laws of thermodynamics. Moreover,
thermodynamics in chemical engineering focuses upon pure fluid and mixture properties, phase equilibrium, and
chemical reactions within the confines of the laws of thermodynamics. Given that thermodynamics is an essential course
of study in chemical and petroleum engineering, Thermodynamics for Chemical Engineers provides an important
introduction to the subject that comprehensively covers the topic in an easily-digestible manner. Suitable for
undergraduate and graduate students, the text introduces the basic concepts of thermodynamics thoroughly and
concisely while providing practice-oriented examples and illustrations. Thus, the book helps students bridge the gap
between theoretical knowledge and basic experiments and measurement characteristics. Thermodynamics for Chemical
Engineers readers will also find: Practice-oriented examples to help students connect the learned concepts to actual
laboratory instruments and experiments A broad suite of illustrations throughout the text to help illuminate the information
presented Authors with decades working in chemical engineering and teaching thermodynamics Thermodynamics for
Chemical Engineers is the ideal resource not just for undergraduate and graduate students in chemical and petroleum
engineering, but also for anyone looking for a basic guide to thermodynamics.
Clear treatment of systems and first and second laws of thermodynamics features informal language, vivid and lively
examples, and fresh perspectives. Excellent supplement for undergraduate science or engineering class.
Introduction to Chemical Engineering Thermodynamics (si Units),6e
9780073104
Loose Leaf for Introduction to Chemical Engineering Thermodynamics
Molecular Engineering Thermodynamics

This book offers a full account of thermodynamic systems in chemical engineering. It provides a solid understanding of the basic concepts of
the laws of thermodynamics as well as their applications with a thorough discussion of phase and chemical reaction equilibria. At the outset the
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text explains the various key terms of thermodynamics with suitable examples and then thoroughly deals with the virial and cubic equations of
state by showing the P-V-T (pressure, molar volume and temperature) relation of fluids. It elaborates on the first and second laws of
thermodynamics and their applications with the help of numerous engineering examples. The text further discusses the concepts of exergy,
standard property changes of chemical reactions, thermodynamic property relations and fugacity. The book also includes detailed discussions
on residual and excess properties of mixtures, various activity coefficient models, local composition models, and group contribution methods.
In addition, the text focuses on vapour-liquid and other phase equilibrium calculations, and analyzes chemical reaction equilibria and adiabatic
reaction temperature for systems with complete and incomplete conversion of reactants. key Features  Includes a large number of fully
worked-out examples to help students master the concepts discussed.  Provides well-graded problems with answers at the end of each
chapter to test and foster students’ conceptual understanding of the subject. The total number of solved examples and end-chapter exercises
in the book are over 600.  Contains chapter summaries that review the major concepts covered. The book is primarily designed for the
undergraduate students of chemical engineering and its related disciplines such as petroleum engineering and polymer engineering. It can also
be useful to professionals. The Solution Manual containing the complete worked-out solutions to chapter-end exercises and problems is
available for instructors.
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.
Introduction to Chemical Engineering Computing
Chemical Engineering Thermodynamics
Introduction to Chemical Engineering Thermodynamics ... Second Edition

Introduction to Chemical Engineering ThermodynamicsMcGraw-Hill Science Engineering
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.
A Unified Introduction to Chemical Engineering Thermodynamics
INTRODUCTION TO CHEMICAL ENGINEERING THERMODYNAMICS. 2 ED
Thermodynamics with Chemical Engineering Applications
Thermodynamics for Chemical Engineers
Presents comprehensive coverage of the subject of thermodynamics from a chemical engineering
viewpoint. This text provides an exposition of the principles of thermodynamics and details their
application to chemical processes. It contains problems, examples, and illustrations to help students
understand complex concepts.
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
Introductory Chemical Engineering Thermodynamics
Solutions Manual to Accompany Introduction to Chemical Engineering Thermodynamics, Sixth Edition
A TEXTBOOK OF CHEMICAL ENGINEERING THERMODYNAMICS
Thermodynamic Information and Tables of Data for Chemical Engineers
Never HIGHLIGHT a Book Again! Virtually all of the testable terms, concepts, persons,
places, and events from the textbook are included. Cram101 Just the FACTS101 studyguides
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give all of the outlines, highlights, notes, and quizzes for your textbook with optional
online comprehensive practice tests. Only Cram101 is Textbook Specific. Accompanys:
9780073104454 .
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.
Engineering and Chemical Thermodynamics
Understanding Thermodynamics
Chemical engineers face the challenge of learning the difficult concept and application of entropy and the 2nd Law of
Thermodynamics. By following a visual approach and offering qualitative discussions of the role of molecular interactions,
Koretsky helps them understand and visualize thermodynamics. Highlighted examples show how the material is applied in
the real world. Expanded coverage includes biological content and examples, the Equation of State approach for both
liquid and vapor phases in VLE, and the practical side of the 2nd Law. Engineers will then be able to use this resource as
the basis for more advanced concepts.
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.
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