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Moran’s Principles of Engineering Thermodynamics,
SI Version, continues to offer a comprehensive and
rigorous treatment of classical thermodynamics,
while retaining an engineering perspective. With
concise, applications-oriented discussion of topics
and self-test problems, this book encourages
students to monitor their own learning. This classic
text provides a solid foundation for subsequent
studies in fields such as fluid mechanics, heat
transfer and statistical thermodynamics, and
prepares students to effectively apply
thermodynamics in the practice of engineering. This
edition is revised with additional examples and endof-chapter problems to increase student
comprehension.
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
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problems using Mathcad Features 25-30 problems
per chapter
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 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
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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.
Phase Equilibria in Chemical Engineering is devoted
to the thermodynamic basis and practical aspects of
the calculation of equilibrium conditions of multiple
phases that are pertinent to chemical engineering
processes. Efforts have been made throughout the
book to provide guidance to adequate theory and
practice. The book begins with a long chapter on
equations of state, since it is intimately bound up
with the development of thermodynamics. Following
material on basic thermodynamics and nonidealities
in terms of fugacities and activities, individual
chapters are devoted to equilibria primarily between
pairs of phases. A few topics that do not fit into these
categories and for which the state of the art is not yet
developed quantitatively have been relegated to a
separate chapter. The chapter on chemical equilibria
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is pertinent since many processes involve
simultaneous chemical and phase equilibria. Also
included are chapters on the evaluation of enthalpy
and entropy changes of nonideal substances and
mixtures, and on experimental methods. This book is
intended as a reference and self-study as well as a
textbook either for full courses in phase equilibria or
as a supplement to related courses in the chemical
engineering curriculum. Practicing engineers
concerned with separation technology and process
design also may find the book useful.
Officially, the use of biomass for energy meets only
10-13% of the total global energy demand of 140
000 TWh per year. Still, thirty years ago the official
figure was zero, as only traded biomass was
included. While the actual production of biomass is
in the range of 270 000 TWh per year, most of this is
not used for energy purposes, and mostly it
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 -Page 4/18
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Separation of fluids -- Separation columns
(distillation, absorption and extraction) -Specification and design of solids-handling
equipment -- Heat transfer equipment -- Transport
and storage of fluids.
Updated and enhanced with numerous worked-out
examples and exercises, this Second Edition
continues to present a thorough, concise and
accurate discussion of fundamentals and principles
of thermodynamics. It focuses on practical
applications of theory and equips students with
sound techniques for solving engineering problems.
The treatment of the subject matter emphasizes the
phenomena which are associated with the various
thermodynamic processes. The topics covered are
supported by an extensive set of example problems
to enhance the student's understanding of the
concepts introduced. The end-of-chapter problems
serve to aid the learning process, and extend the
material covered in the text by including problems
characteristic of engineering design. The book is
designed to serve as a text for undergraduate
engineering students for a course in
thermodynamics.
Written in an informal, first-person writing style that
makes abstract concepts easier to understand,
PRINCIPLES OF ENGINEERING
THERMODYNAMICS transforms the way students
learn thermodynamics. While continuing to provide
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strong coverage of fundamental principles and
applications, the book asks students to explore how
changes in a particular parameter can change a
device's or process' performance. This approach
helps them develop a better understanding of how to
apply thermodynamics in their future careers and a
stronger intuitive feel for how the different
components of thermodynamics are interrelated.
Throughout the book, students are encouraged to
develop computer-based models of devices,
processes, and cycles and to take advantage of the
speed of Internet-based programs and computer
apps to find thermodynamic data, just as practicing
engineers do. Important Notice: Media content
referenced within the product description or the
product text may not be available in the ebook
version.
"Introduction to Chemical Engineering
Thermodynamics," 7/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
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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 seventh edition continues to be an excellent tool
for teaching the subject of chemical engineering
thermodynamics to undergraduate students. .
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 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
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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.
There is a renaissance that is occurring in chemical
and process engineering, and it is crucial for today's
scientists, engineers, technicians, and operators to
stay current. With so many changes over the last few
decades in equipment and processes, petroleum
refining is almost a living document, constantly
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needing updating. With no new refineries being built,
companies are spending their capital re-tooling and
adding on to existing plants. Refineries are like small
cities, today, as they grow bigger and bigger and
more and more complex. A huge percentage of a
refinery can be changed, literally, from year to year,
to account for the type of crude being refined or to
integrate new equipment or processes. This book is
the most up-to-date and comprehensive coverage of
the most significant and recent changes to petroleum
refining, presenting the state-of-the-art to the
engineer, scientist, or student. Useful as a textbook,
this is also an excellent, handy go-to reference for
the veteran engineer, a volume no chemical or
process engineering library should be without.
Written by one of the world's foremost authorities,
this book sets the standard for the industry and is an
integral part of the petroleum refining renaissance. It
is truly a must-have for any practicing engineer or
student in this area.
Ideal for one- or two-semester courses that assume
elementary knowledge of calculus, This text presents
the fundamental concepts of thermodynamics and
applies these to problems dealing with properties of
materials, phase transformations, chemical
reactions, solutions and surfaces. The author utilizes
principles of statistical mechanics to illustrat
A much-needed, up-to-date guide on conventional
and alternative power generation This book goes
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beyond the traditional methods of power generation.
It introduces the many recent innovations on the
production of electricity and the way they play a
major role in combating global warming and
improving the efficiency of generation. It contains a
strong analytical approach to underpin the theory of
power plants—for those using conventional fuels, as
well as those using renewable fuels—and looks at the
problems from a unique environmental engineering
perspective. The book also includes numerous
worked examples and case studies to demonstrate
the working principles of these systems.
Conventional and Alternative Power Generation:
Thermodynamics, Mitigation and Sustainability is
divided into 8 chapters that comprehensively cover:
thermodynamic systems; vapor power cycles, gas
power cycles, combustion; control of particulates;
carbon capture and storage; air pollution dispersal;
and renewable energy and power plants. Features
an abundance of worked examples and tutorials
Examines the problems of generating power from an
environmental engineering perspective Includes all
of the latest information, technology, theories, and
principles on power generation Conventional and
Alternative Power Generation: Thermodynamics,
Mitigation and Sustainability is an ideal text for
courses on mechanical, chemical, and electrical
engineering.
Market_Desc: Engineers Special Features: · Provides a
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broader range of applications in emerging technologies such
as energy and the environment, bioengineering, and
horizons.· Emphasizes modeling to support engineering
decision-making involving thermodynamics concepts.·
Develops problem-solving skills in three modes: conceptual,
skill building, and design.· Encourages critical thinking and
conceptual understanding with the help of exercises and
Skills Developed checklists.· Contains Interactive
Thermodynamics software that links realistic images with their
related engineering model. About The Book: In the new sixth
edition, readers will learn how to solve thermodynamics
problems with the help of a structured methodology,
examples and challenging problems. The book's sound
problem-solving approach introduces them to concepts, which
are then applied to relevant engineering-based situations.
The material is presented in an engaging that includes over
200 worked examples, over 1,700 end-of-chapter problems,
and numerous illustrations and graphs.
A Concise Handbook of Mathematics, Physics, and
Engineering Sciences takes a practical approach to the basic
notions, formulas, equations, problems, theorems, methods,
and laws that most frequently occur in scientific and
engineering applications and university education. The
authors pay special attention to issues that many engineers
and students
Understanding the sustainable use of energy in various
processes is an integral part of engineering and scientific
studies, which rely on a sound knowledge of energy systems.
Whilst many institutions now offer degrees in energy-related
programs, a comprehensive textbook, which introduces and
explains sustainable energy systems and can be used across
engineering and scientific fields, has been lacking. Energy:
Production, Conversion, Storage, Conservation, and Coupling
provides the reader with a practical understanding of these
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five main topic areas of energy including 130 examples and
over 600 practice problems. Each chapter contains a range of
supporting figures, tables, thermodynamic diagrams and
charts, while the Appendix supplies the reader with all the
necessary data including the steam tables. This new textbook
presents a clear introduction of basic vocabulary, properties,
forms, sources, and balances of energy before advancing to
the main topic areas of: • Energy production and conversion
in important physical, chemical, and biological processes, •
Conservation of energy and its impact on sustainability, •
Various forms of energy storage, and • Energy coupling and
bioenergetics in living systems. A solution manual for the
practice problems of the textbook is offered for the instructor.
Energy: Production, Conversion, Storage, Conservation, and
Coupling is a comprehensive source, study guide, and course
supplement for both undergraduates and graduates across a
range of engineering and scientific disciplines. Resources
including the solution manual for this textbook are available
for instructors on sending a request to Dr. Yaoar Demirel at
ydemirel@unl.edu
This one-semester course text introduces basic principles of
thermodynamics and considers a variety of applications in
science and engineering. The modern coverage is compact
yet self-contained and holistic, with adequate material in a
concise and economically-priced book for advanced
undergraduates and postgraduates reading for first and
higher degrees, and for professionals in research and
industry. The mathematical prerequisite is an understanding
of partial differentiation. Introduces basic principles of
thermodynamics and considers a variety of applications in
science and engineering The modern coverage is compact
yet self-contained and holistic, with adequate and concise
material
Provides an essential treatment of the subject and rigorous
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methods to solve all kinds of energy engineering problems.
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.
Master the fundamentals of thermodynamics and learn how to
apply these skills in engineering practice today with Reisel's
PRINCIPLES OF ENGINEERING THERMODYNAMICS, SI,
2nd Edition. This edition's informal writing style helps make
abstract concepts easier to understand. In addition to
mastering fundamental principles and applications, you
explore the impact of different system parameters on the
performance of devices and processes. For example, you
study how changing outlet pressure in a turbine changes the
power produced or how the power requirement of a
compressor varies with inlet temperature. This unique
approach strengthens your understanding of how different
components of thermodynamics interrelate, while
demonstrating how you will use thermodynamics in your
engineering career. You also learn to develop computerbased models of devices, processes and cycles as well as
practice using internet-based programs and computer apps to
find thermodynamic data, exactly like today's practicing
engineers. 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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This leading text in the field maintains its engaging, readable
style while presenting a broader range of applications that
motivate engineers to learn the core thermodynamics
concepts. Two new coauthors help update the material and
integrate engaging, new problems. Throughout the chapters,
they focus on the relevance of thermodynamics to modern
engineering problems. Many relevant engineering based
situations are also presented to help engineers model and
solve these problems.
An introductory textbook presenting the key concepts and
applications of thermodynamics, including numerous worked
examples and exercises.
Now in its seventh edition, Fundamentals of Thermodynamics
continues to offer a comprehensive and rigorous treatment of
classical thermodynamics, while retaining an engineering
perspective. With concise, applications-oriented discussion of
topics and self-test problems the text encourages students to
monitor their own comprehension. The seventh edition is
updated with additional examples, homework problems, and
illustrations to increase student understanding. The text lays
the groundwork for subsequent studies in fields such as fluid
mechanics, heat transfer and statistical thermodynamics, and
prepares students to effectively apply thermodynamics in the
practice of engineering.
This physics-first, design-oriented textbook explains concepts
of gas turbine secondary flows, reduced-order modeling
methods, and 3-D CFD.
Natural phenomena consist of simultaneously occurring
transport processes and chemical reactions. These
processes may interact with each other and lead to
instabilities, fluctuations, and evolutionary systems. This book
explores the unifying role of thermodynamics in natural
phenomena. Nonequilibrium Thermodynamics, Second
Edition analyzes the transport processes of energy, mass,
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and momentum transfer processes, as well as chemical
reactions. It considers various processes occurring
simultaneously, and provides students with more realistic
analysis and modeling by accounting possible interactions
between them. This second edition updates and expands on
the first edition by focusing on the balance equations of mass,
momentum, energy, and entropy together with the Gibbs
equation for coupled processes of physical, chemical, and
biological systems. Every chapter contains examples and
practical problems to be solved. This book will be effective in
senior and graduate education in chemical, mechanical,
systems, biomedical, tissue, biological, and biological
systems engineering, as well as physical, biophysical,
biological, chemical, and biochemical sciences. Will help
readers in understanding and modelling some of the coupled
and complex systems, such as coupled transport and
chemical reaction cycles in biological systems Presents a
unified approach for interacting processes - combines
analysis of transport and rate processes Introduces the
theory of nonequilibrium thermodynamics and its use in
simultaneously occurring transport processes and chemical
reactions of physical, chemical, and biological systems A
useful text for students taking advanced thermodynamics
courses
Master the principles of thermodynamics, and understand
their practical real-world applications, with this deep and
intuitive undergraduate textbook.
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
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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 problemsolving, 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.
Written in an informal, first-person writing style that makes
abstract concepts easier to understand, PRINCIPLES OF
ENGINEERING THERMODYNAMICS promises to transform
the way students learn thermodynamics. While continuing to
provide strong coverage of fundamental principles and
applications, the book asks students to explore how changes
in a particular parameter can change a device's or process'
performance. This approach helps them develop a better
understanding of how to apply thermodynamics in their future
careers and a stronger intuitive feel for how the different
components of thermodynamics are interrelated. Throughout
the book, students are encouraged to develop computerbased models of devices, processes, and cycles and to take
advantage of the speed of Internet-based programs and
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computer apps to find thermodynamic data, just as practicing
engineers do. Important Notice: Media content referenced
within the product description or the product text may not be
available in the ebook version.
The energy supply and demand system is of great importance
for society, from economic, social, and ecological viewpoints.
The last decade in particular has seen rapid changes in the
world of energy systems, and it is therefore now an important
area for study, academic research, and professional work.
This textbook provides an introduction to energy analysis for
those students who want to specialise in this challenging
field. In comparison to other textbooks, this book provides a
balanced treatment of complete energy systems, covering the
demand side, the supply side, and the energy markets that
connect these. The emphasis is very much on presenting a
range of tools and methodologies that will help students find
their way in analysing real world problems in energy systems.
Featuring learning objectives, further readings and practical
exercises in each chapter, An Introduction to Energy Analysis
will be essential reading for upper-level undergraduate and
postgraduate students with a background in the natural
sciences and egineering. This book may also be useful for
professionals dealing with energy issues, as a first
introduction into the field.
Now in a Sixth Edition, Fundamentals of Engineering
Thermodynamics maintains its engaging, readable style while
presenting a broader range of applications that motivate
student understanding of core thermodynamics concepts.
This leading text uses many relevant engineering-based
situations to help students model and solve problems.
Introduction to Chemical Engineering Thermodynamics
presents comprehensive coverage of the subject of
thermodynamics from a chemical engineering viewpoint. The
text provides a thorough exposition of the principles of
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thermodynamics, and details their application to chemical
processes. The content is structured to alternate between the
development of thermodynamic principles and the correlation
and use of thermodynamic properties as well as between
theory and applications. 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. McGraw-Hill Education's
Connect, is also available as an optional, add on item.
Connect is the only integrated learning system that empowers
students by continuously adapting to deliver precisely what
they need, when they need it, how they need it, so that class
time is more effective. Connect allows the professor to assign
homework, quizzes, and tests easily and automatically grades
and records the scores of the student's work. Problems are
randomized to prevent sharing of answers an may also have
a "multi-step solution" which helps move the students'
learning along if they experience difficulty.
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