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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.
The only text to cover both thermodynamic and statistical mechanics--allowing students to fully master thermodynamics at the
macroscopic level. Presents essential ideas on critical phenomena developed over the last decade in simple, qualitative terms.
This new edition maintains the simple structure of the first and puts new emphasis on pedagogical considerations.
Thermostatistics is incorporated into the text without eclipsing macroscopic thermodynamics, and is integrated into the conceptual
framework of physical theory.
This survey of thermal systems engineering combines coverage of thermodynamics, fluid flow, and heat transfer in one volume.
Developed by leading educators in the field, this book sets the standard for those interested in the thermal-fluids market. Drawing
on the best of what works from market leading texts in thermodynamics (Moran), fluids (Munson) and heat transfer (Incropera),
this book introduces thermal engineering using a systems focus, introduces structured problem-solving techniques, and provides
applications of interest to all engineers.
As the title implies, this book provides an introduction to thermodynamics for students on degree and HND courses in engineering.
These courses are placing increased emphasis on business, design, management, and manufacture. As a consequence, the
direct class-time for thermodynamics is being reduced and students are encouraged to self learn. This book has been written with
this in mind. The text is brief and to the point, with a minimum of mathematical content. Each chapter defines a list of aims and
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concludes with a short summary. The summary provides an overview of the key words, phrases and equations introduced within
the chapter. It is recognized that students see thermodynamics as a problem-solving activity and this is reflected by the emphasis
on the modelling of situations. As a guide to problem solving, worked examples are included throughout the book. In addition,
students are encouraged to work through the problems at the end of each chapter, for which outline solutions are provided. There
is a certain timelessness about thermodynamics because the funda mentals do not change. However, there is currently some
debate over which sign convention should apply to work entering, or leaving, a thermodynamic system. I have retained the
traditional convention of work out of a system being positive. This fits in with the concept of a heat engine as a device that takes in
heat and, as a result, produces positive work.
The laws of thermodynamics the science that deals with energy and its transformation have wide applicability in several branches
of engineering and science. The revised edition of this introductory text for undergraduate engineering courses covers the physical
concepts of thermodynamics and demonstrates the underlying principles through practical situations. The traditional classical
(macroscopic) approach is used in this text. Numerous solved examples and more than 550 unsolved problems (included as
chapter-end exercises) will help the reader gain confidence for applying the principles of thermodynamics in real-life problems.
Sufficient data needed for solving problems have been included in the appendices.
Presenting the basic mechanisms for transfer of heat, this book gives a deeper and more comprehensive view than existing titles on the
subject. Derivation and presentation of analytical and empirical methods are provided for calculation of heat transfer rates and temperature
fields as well as pressure drop. The book covers thermal conduction, forced and natural laminar and turbulent convective heat transfer,
thermal radiation including participating media, condensation, evaporation and heat exchangers. This book is aimed to be used in both
undergraduate and graduate courses in heat transfer and thermal engineering. It can successfully be used in R & D work and thermal
engineering design in industry and by consultancy firms
This is a textbook for the standard undergraduate-level course in thermal physics. The book explores applications to engineering, chemistry,
biology, geology, atmospheric science, astrophysics, cosmology, and everyday life.
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
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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.
This book provides a comprehensive exposition of the theory of equilibrium thermodynamics and statistical mechanics at a level suitable for
well-prepared undergraduate students. The fundamental message of the book is that all results in equilibrium thermodynamics and statistical
mechanics follow from a single unprovable axiom — namely, the principle of equal a priori probabilities — combined with elementary probability
theory, elementary classical mechanics, and elementary quantum mechanics.
Introduction to Thermal and Fluid Engineering combines coverage of basic thermodynamics, fluid mechanics, and heat transfer for a one- or
two-term course for a variety of engineering majors. The book covers fundamental concepts, definitions, and models in the context of
engineering examples and case studies. It carefully explains the methods used to evaluate changes in equilibrium, mass, energy, and other
measurable properties, most notably temperature. It then also discusses techniques used to assess the effects of those changes on large,
multi-component systems in areas ranging from mechanical, civil, and environmental engineering to electrical and computer technologies.
Includes a motivational student study guide on CD to promote successful evaluation of energy systems This material helps readers optimize
problem solving using practices to determine equilibrium limits and entropy, as well as track energy forms and rates of progress for processes
in both closed and open thermodynamic systems. Presenting a variety of system examples, tables, and charts to reinforce understanding, the
book includes coverage of: How automobile and aircraft engines work Construction of steam power plants and refrigeration systems Gas and
vapor power processes and systems Application of fluid statics, buoyancy, and stability, and the flow of fluids in pipes and machinery Heat
transfer and thermal control of electronic components Keeping sight of the difference between system synthesis and analysis, this book
contains numerous design problems. It would be useful for an intensive course geared toward readers who know basic physics and
mathematics through ordinary differential equations but might not concentrate on thermal/fluids science much further. Written by experts in
diverse fields ranging from mechanical, chemical, and electrical engineering to applied mathematics, this book is based on the assertion that
engineers from all walks absolutely must understand energy processes and be able to quantify them.
The role of thermodynamics in modern physics is not just to provide an approximate treatment of large thermal systems, but, more
importantly, to provide an organising set of ideas. Thermodynamics: A complete undergraduate course presents thermodynamics as a self-
contained and elegant set of ideas and methods. It unfolds thermodynamics for undergraduate students of physics, chemistry or engineering,
beginning at first year level. The book introduces the necessary mathematical methods, assuming almost no prior knowledge, and explains
concepts such as entropy and free energy at length, with many examples. This book aims to convey the style and power of thermodynamic
reasoning, along with applications such as Joule-Kelvin expansion, the gas turbine, magnetic cooling, solids at high pressure, chemical
equilibrium, radiative heat exchange and global warming, to name a few. It mentions but does not pursue statistical mechanics, in order to
keep the logic clear.
This innovative book uses unifying themes so that the boundaries between thermodynamics, heat transfer, and fluid mechanics
become transparent. It begins with an introduction to the numerous engineering applications that may require the integration of
principles and tools from these disciplines. The authors then present an in-depth examination of the three disciplines, providing
readers with the necessary background to solve various engineering problems. The remaining chapters delve into the topics in
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more detail and rigor. Numerous practical engineering applications are mentioned throughout to illustrate where and when certain
equations, concepts, and topics are needed. A comprehensive introduction to thermodynamics, fluid mechanics, and heat transfer,
this title: Develops governing equations and approaches in sufficient detail, showing how the equations are based on fundamental
conservation laws and other basic concepts. Explains the physics of processes and phenomena with language and examples that
have been seen and used in everyday life. Integrates the presentation of the three subjects with common notation, examples, and
problems. Demonstrates how to solve any problem in a systematic, logical manner. Presents material appropriate for an
introductory level course on thermodynamics, heat transfer, and fluid mechanics.
An Introduction to Equilibrium Thermodynamics discusses classical thermodynamics and irreversible thermodynamics. It
introduces the laws of thermodynamics and the connection between statistical concepts and observable macroscopic properties of
a thermodynamic system. Chapter 1 discusses the first law of thermodynamics while Chapters 2 through 4 deal with statistical
concepts. The succeeding chapters describe the link between entropy and the reversible heat process concept of entropy; the
second law of thermodynamics; Legendre transformations and Jacobian algebra. Finally, Chapter 10 provides an introduction to
irreversible thermodynamics. This book will be useful as an introductory text to thermodynamics for engineering students.
This book provides an introduction to basic thermodynamic engine cycle simulations, and provides a substantial set of results. Key
features includes comprehensive and detailed documentation of the mathematical foundations and solutions required for
thermodynamic engine cycle simulations. The book includes a thorough presentation of results based on the second law of
thermodynamics as well as results for advanced, high efficiency engines. Case studies that illustrate the use of engine cycle
simulations are also provided.
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.
Imparts the similarities and differences between ratified and condensed matter, classical and quantum systems as well as real and
ideal gases. Presents the quasi-thermodynamic theory of gas-liquid interface and its application for density profile calculation
within the van der Waals theory of surface tension. Uses inductive logic to lead readers from observation and facts to personal
interpretation and from specific conclusions to general ones.
Introduction to Applied Thermodynamics is an introductory text on applied thermodynamics and covers topics ranging from energy
and temperature to reversibility and entropy, the first and second laws of thermodynamics, and the properties of ideal gases.
Standard air cycles and the thermodynamic properties of pure substances are also discussed, together with gas compressors,
combustion, and psychrometry. This volume is comprised of 16 chapters and begins with an overview of the concept of energy as
well as the macroscopic and molecular approaches to thermodynamics. The following chapters focus on temperature, entropy,
and standard air cycles, along with gas compressors, combustion, psychrometry, and the thermodynamic properties of pure
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substances. Steam and steam engines, internal combustion engines, and refrigeration are also considered. The final chapter is
devoted to heat transfer by conduction, radiation, and convection. The transfer of heat energy between fluids flowing through
concentric pipes is described. This book will appeal to mechanical engineers and students as well as those interested in applied
thermodynamics.
The ninth edition of Thermodynamics and Heat Power contains a revised sequence of thermodynamics concepts including physical
properties, processes, and energy systems, to enable the attainment of learning outcomes by Engineering and Engineering Technology
students taking an introductory course in thermodynamics. Built around an easily understandable approach, this updated text focuses on
thermodynamics fundamentals, and explores renewable energy generation, IC engines, power plants, HVAC, and applied heat transfer.
Energy, heat, and work are examined in relation to thermodynamics cycles, and the effects of fluid properties on system performance are
explained. Numerous step-by-step examples and problems make this text ideal for undergraduate students. This new edition: Introduces
physics-based mathematical formulations and examples in a way that enables problem-solving. Contains extensive learning features within
each chapter, and basic computational exercises for in-class and laboratory activities. Includes a straightforward review of applicable calculus
concepts. Uses everyday examples to foster a better understanding of thermal science and engineering concepts. This book is suitable for
undergraduate students in engineering and engineering technology.
Modern Thermodynamics: From Heat Engines to Dissipative Structures, Second Edition presents a comprehensive introduction to 20th
century thermodynamics that can be applied to both equilibrium and non-equilibrium systems, unifying what was traditionally divided into
‘thermodynamics’ and ‘kinetics’ into one theory of irreversible processes. This comprehensive text, suitable for introductory as well as
advanced courses on thermodynamics, has been widely used by chemists, physicists, engineers and geologists. Fully revised and expanded,
this new edition includes the following updates and features: Includes a completely new chapter on Principles of Statistical Thermodynamics.
Presents new material on solar and wind energy flows and energy flows of interest to engineering. Covers new material on self-organization
in non-equilibrium systems and the thermodynamics of small systems. Highlights a wide range of applications relevant to students across
physical sciences and engineering courses. Introduces students to computational methods using updated Mathematica codes. Includes
problem sets to help the reader understand and apply the principles introduced throughout the text. Solutions to exercises and supplementary
lecture material provided online at http://sites.google.com/site/modernthermodynamics/. Modern Thermodynamics: From Heat Engines to
Dissipative Structures, Second Edition is an essential resource for undergraduate and graduate students taking a course in thermodynamics.
Introduction to Thermodynamics and Heat TransferMcGraw-Hill Higher Education
An introduction to thermal physics which combines both a macroscopic and microscopic approach for each method, giving a basis for further
studies of the properties of matter, whether from a thermodynamic or statistical angle.
Uses an integrated approach to show the interrelationships between thermodynamics, heat transfer and fluid dynamics, stressing the physics
of each. Mathematical description is included to allow the solution of simple problems in thermal sciences. New to this edition--SI and English
units plus twice as many example problems which emphasize practical applications of the principles discussed.
Introduction to Thermodynamics and Heat Transfer provides balanced coverage of the basic concepts of thermodynamics and heat
transfer.Together with the clear an numerous illustrations, student-friendly writing style, and manageable math, this is an ideal text for an
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introductory thermal science course for non-mechanical engineering majors. Continuing in the tradition of Cengel/Boles: Thermodynamics,
this lavishly illustrated text presents the key topics in thermodynamics and heat transfer, in a highly accessible student-friendly fashion. The
flexibly organized text can accommodate courses that spend anywhere from 1/3rd to 2/3rds or more of class time on thermodynamics and the
rest on key heat transfer topics. The intuitive approach is supported by a wealth of physical explanations and analogies that draw parallels
between the subject and the students' everyday experiences. Many of the 150 thoroughly worked out examples and almost 2,000 real-world
problems, highlight applications from civil and electrical engineering. Over 1,000 illustrations help students visualize concepts,This approach
and contents make this text an ideal resource for introduction to thermodynamics and/or thermal science courses intended for non-
mechanical engineering majors.
This text provides balanced coverage of the basic concepts of thermodynamics and heat transfer. Together with the illustrations,
student-friendly writing style, and accessible math, this is an ideal text for an introductory thermal science course for non-
mechanical engineering majors.
A fully comprehensive guide to thermal systems designcovering fluid dynamics, thermodynamics, heat transfer andthermodynamic
power cycles Bridging the gap between the fundamental concepts of fluidmechanics, heat transfer and thermodynamics, and the
practicaldesign of thermo-fluids components and systems, this textbookfocuses on the design of internal fluid flow systems, coiled
heatexchangers and performance analysis of power plant systems. Thetopics are arranged so that each builds upon the previous
chapterto convey to the reader that topics are not stand-alone itemsduring the design process, and that they all must come
together toproduce a successful design. Because the complete design or modification of modern equipmentand systems requires
knowledge of current industry practices, theauthors highlight the use of manufacturer’s catalogs toselect equipment, and practical
examples are included throughout togive readers an exhaustive illustration of the fundamental aspectsof the design process. Key
Features: Demonstrates how industrial equipment and systems are designed,covering the underlying theory and practical
application ofthermo-fluid system design Practical rules-of-thumb are included in the text as‘Practical Notes’ to underline their
importance incurrent practice and provide additional information Includes an instructor’s manual hosted on thebook’s companion
website
This text combines thermodynamics and fluid mechanics, with a short introduction to heat transfer. Taking a well-balanced
approach, the authors clearly demonstrate the connections among the three interrelated subjects. Because of the consistent
terminology and continuity, students will find it easier to learn the three subjects. The book provides the appropriate amount of
material for non-mechanical engineering students. Addressing various levels of difficulty, the authors provide a wealth of examples
and exercises, including synthesis problems and design problems.
Textbook concisely introduces engineering thermodynamics, covering concepts including energy, entropy, equilibrium and
reversibility Novel explanation of entropy and the second law of thermodynamics Presents abstract ideas in an easy to understand
manner Includes solved examples and end of chapter problems Accompanied by a website hosting a solutions manual
This book explains the modelling and simulation of thermal power plants, and introduces readers to the equations needed to
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model a wide range of industrial energy processes. Also featuring a wealth of illustrative, real-world examples, it covers all types of
power plants, including nuclear, fossil-fuel, solar and biomass. The book is based on the authors’ expertise and experience in the
theory of power plant modelling and simulation, developed over many years of service with EDF. In more than forty examples, they
demonstrate the component elements involved in a broad range of energy production systems, with detailed test cases for each
chemical, thermodynamic and thermo-hydraulic model. Each of the test cases includes the following information: • component
description and parameterization data; • modelling hypotheses and simulation results; • fundamental equations and correlations,
with their validity domains; • model validation, and in some cases, experimental validation; and • single-phase flow and two-phase
flow modelling equations, which cover all water and steam phases. A practical volume that is intended for a broad readership, from
students and researchers, to professional engineers, this book offers the ideal handbook for the modelling and simulation of
thermal power plants. It is also a valuable aid in understanding the physical and chemical phenomena that govern the operation of
power plants and energy processes.
This book provides a concise overview of thermodynamics, and is written in a manner which makes the difficult subject matter
understandable. Thermodynamics is systematic in its presentation and covers many subjects that are generally not dealt with in
competing books such as: Carathéodory's approach to the Second Law, the general theory of phase transitions, the origin of
phase diagrams, the treatment of matter subjected to a variety of external fields, and the subject of irreversible thermodynamics.
The book provides a first-principles, postulational, self-contained description of physical and chemical processes. Designed both
as a textbook and as a monograph, the book stresses the fundamental principles, the logical development of the subject matter,
and the applications in a variety of disciplines. This revised edition is based on teaching experience in the classroom, and
incorporates many exercises in varying degrees of sophistication. The stress laid on a didactic, logical presentation, and on the
relation between theory and experiment should provide a reader with a more intuitive understanding of the basic principles.
Graduate students and professional chemists in physical chemistry and inorganic chemistry, as well as graduate students and
professionals in physics who wish to acquire a more sophisticated overview of thermodynamics and related subject matter will find
this book extremely helpful. Key Features * Takes the reader through various steps to understanding: * Review of fundamentals *
Development of subject matter * Applications in a variety of disciplines
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