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This textbook facilitates students’ ability to apply fundamental principles and concepts in
classical thermodynamics to solve challenging problems relevant to industry and everyday life.
It also introduces the reader to the fundamentals of statistical mechanics, including
understanding how the microscopic properties of atoms and molecules, and their associated
intermolecular interactions, can be accounted for to calculate various average properties of
macroscopic systems. The author emphasizes application of the fundamental principles
outlined above to the calculation of a variety of thermodynamic properties, to the estimation of
conversion efficiencies for work production by heat interactions, and to the solution of practical
thermodynamic problems related to the behavior of non-ideal pure fluids and fluid mixtures,
including phase equilibria and chemical reaction equilibria. The book contains detailed
solutions to many challenging sample problems in classical thermodynamics and statistical
mechanics that will help the reader crystallize the material taught. Class-tested and perfected
over 30 years of use by nine-time Best Teaching Award recipient Professor Daniel
Blankschtein of the Department of Chemical Engineering at MIT, the book is ideal for students
of Chemical and Mechanical Engineering, Chemistry, and Materials Science, who will benefit
greatly from in-depth discussions and pedagogical explanations of key concepts. Distills critical
concepts, methods, and applications from leading full-length textbooks, along with the author’s
own deep understanding of the material taught, into a concise yet rigorous graduate and
advanced undergraduate text; Enriches the standard curriculum with succinct, problem-based
learning strategies derived from the content of 50 lectures given over the years in the
Department of Chemical Engineering at MIT; Reinforces concepts covered with detailed
solutions to illuminating and challenging homework problems.
The book presents a clear and unique approach to statistical thermodynamics based on
Shannon's measure of information, and provides applications to problems of interest in the life
sciences. There is no other book which presents the fundamentals of statistical
thermodynamics on Information theory, yet also includes many applications which usually do
not feature in such textbooks.
Clearly connects macroscopic and microscopic thermodynamics and explains non-equilibrium
behavior in kinetic theory and chemical kinetics.
This book gives the definitive mathematical answer to what thermodynamics really is: a
variational calculus applied to probability distributions. Extending Gibbs's notion of ensemble,
the Author imagines the ensemble of all possible probability distributions and assigns
probabilities to them by selection rules that are fairly general. The calculus of the most
probable distribution in the ensemble produces the entire network of mathematical
relationships we recognize as thermodynamics. The first part of the book develops the theory
for discrete and continuous distributions while the second part applies this thermodynamic
calculus to problems in population balance theory and shows how the emergence of a giant
component in aggregation, and the shattering transition in fragmentation may be treated as
formal phase transitions. While the book is intended as a research monograph, the material is
self-contained and the style sufficiently tutorial to be accessible for self-paced study by an
advanced graduate student in such fields as physics, chemistry, and engineering.
Thermodynamics: Fundamentals and Applications is a 2005 text for a first graduate course in
Chemical Engineering. The focus is on macroscopic thermodynamics; discussions of modeling
and molecular situations are integrated throughout. Underpinning this text is the knowledge
that while thermodynamics describes natural phenomena, those descriptions are the products
of creative, systematic minds. Nature unfolds without reference to human concepts of energy,
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entropy, or fugacity. Natural complexity can be organized and studied by thermodynamics
methodology. The power of thermodynamics can be used to advantage if the fundamentals are
understood. This text's emphasis is on fundamentals rather than modeling. Knowledge of the
basics will enhance the ability to combine them with models when applying thermodynamics to
practical situations. While the goal of an engineering education is to teach effective problem
solving, this text never forgets the delight of discovery, the satisfaction of grasping intricate
concepts, and the stimulation of the scholarly atmosphere.
Statistical Physics bridges the properties of a macroscopic system and the microscopic
behavior of its constituting particles, otherwise impossible due to the giant magnitude of
Avogadro's number. Numerous systems of today's key technologies - such as semiconductors
or lasers - are macroscopic quantum objects; only statistical physics allows for understanding
their fundamentals. Therefore, this graduate text also focuses on particular applications such
as the properties of electrons in solids with applications, and radiation thermodynamics and the
greenhouse effect.
This Is An Introductory Book Which Explains The Foundations Of The Subject And Its
Application. It Is Intended Primarily For Graduate Students But May Provide Useful Information
And Reading To Science And Engineering Students At All Levels. It Assumes That Readers
Have Knowledge Of Basic Thermodynamics And Quantum Mechanics. With This, The Theory
Has Been Developed In A Simple, Logical And Understandable Way. Some Applications Of
Statistical Thermodynamics Have Been Described In Detail With Illustrative Solved
Examples.There Are Two Basic Approaches In Statistical Mechanics; One Based On The
Study Of Independent Particles In An Isolated System And The Other Based On The Concept
Of Ensembles. In This Book Attempt Has Been Made To Take Advantage Of Both
Approaches. While The Fundamental Concepts Have Been Developed By First Approach,
Concept Of Ensembles Have Been Included To Bring Out The Importance Of This Concept In
The Application Of Statistical Thermodynamics To Chemical Systems Where Interparticle
Interactions Become Important.Part I Of The Book Deals With The Background Concepts,
Fundamentals In Mathematics, Classical Mechanics, Quantum Mechanics And
Thermodynamics Which Are Essential For Statistical Mechanics. Part Ii Covers Formalism Of
Statistical Mechanism And Its Relation To Thermodynamics As Well As The Statistical
Mechanics Of Ensembles, Quantum Statistics And Fluctuations. Part Iii Includes Chapters On
The Applications Of The Formalism To Real Laboratory Chemical Systems. In This Part
Additions Such As Imperfect Gases, Equilibrium Isotope And Kinetic Isotope Effects And
Reactions At The Surfaces Have Been Made, In This Edition. Part Iv Is Also An Addition Which
Covers Quantum Systems Such As Ideal Fermi Gas (Free Electrons In Metals), Photon Gas
And Ideal Bose Gas (Helium Gas).
This book provide an interwoven development of classical and statistical thermodynamic
principles from a modern perspective.
Designed by two MIT professors, this authoritative text transcends the limitations and
ambiguities of traditional treatments to develop a deep understanding of the fundamentals of
thermodynamics and its energy-related applications. Basic concepts and applications are
discussed in complete detail, with attention to generality, rigorous definitions, and logical
consistency. More than 300 solved problems span a wide range of realistic energy systems
and processes.
This book provides a solid introduction to the classical and statistical theories of
thermodynamics while assuming no background beyond general physics and advanced
calculus. Though an acquaintance with probability and statistics is helpful, it is not necessary.
Providing a thorough, yet concise treatment of the phenomenological basis of thermal physics
followed by a presentation of the statistical theory, this book presupposes no exposure to
statistics or quantum mechanics. It covers several important topics, including a mathematically
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sound presentation of classical thermodynamics; the kinetic theory of gases including transport
processes; and thorough, modern treatment of the thermodynamics of magnetism. It includes
up-to-date examples of applications of the statistical theory, such as Bose-Einstein
condensation, population inversions, and white dwarf stars. And, it also includes a chapter on
the connection between thermodynamics and information theory. Standard International units
are used throughout.An important reference book for every professional whose work requires
and understanding of thermodynamics: from engineers to industrial designers.ÿ
Statistical Mechanics: Fundamentals and Model Solutions, Second Edition Fully updated
throughout and with new chapters on the Mayer expansion for classical gases and on cluster
expansion for lattice models, this new edition of Statistical Mechanics: Fundamentals and
Model Solutions provides a comprehensive introduction to equilibrium statistical mechanics for
advanced undergraduate and graduate students of mathematics and physics. The author
presents a fresh approach to the subject, setting out the basic assumptions clearly and
emphasizing the importance of the thermodynamic limit and the role of convexity. With
problems and solutions, the book clearly explains the role of models for physical systems, and
discusses and solves various models. An understanding of these models is of increasing
importance as they have proved to have applications in many areas of mathematics and
physics. Features Updated throughout with new content from the field An established and well-
loved textbook Contains new problems and solutions for further learning opportunity Author
Professor Teunis C. Dorlas is at the Dublin Institute for Advanced Studies, Ireland.
This book presents the selection of various high level contributions involving thermodynamics.
The book goes from the fundamentals up to several applications in different scientific fields.
The content of the book has been classified in six sections: Classical Thermodynamics,
Statistical Thermodynamics, Property Prediction in Thermodynamics, Material and Products,
Non Equilibrium and Thermodynamics in Diverse Areas. The classification of the book aims to
provide to the reader the facility of finding the desired topic included in the book. It is expected
that this collection of chapters will contribute to the state of the art in the thermodynamics area.
Statistical Thermodynamics and Properties of Matter is written with the advanced
undergraduate and graduate student in mind. Its aim is to familiarize the student with the
approach that a physicist would take, for example, when tackling problems related to quantum
mechanics or thermodynamics.
A comprehensive introduction to this important subject, presenting the fundamentals of
classical and statistical thermodynamics through carefully developed concepts which are
supported by many examples and applications. * Each chapter includes numerous carefully
worked out examples and problems * Takes a more applied approach rather than theoretical *
Necessary mathematics is left simple * Accessible to those fairly new to the subject
This textbook brings together the fundamentals of the macroscopic and microscopic aspects of
thermal physics by presenting thermodynamics and statistical mechanics as complementary
theories based on small numbers of postulates. The book is designed to give the instructor
flexibility in structuring courses for advanced undergraduates and/or beginning graduate
students and is written on the principle that a good text should also be a good reference. The
presentation of thermodynamics follows the logic of Clausius and Kelvin while relating the
concepts involved to familiar phenomena and the modern student's knowledge of the atomic
nature of matter. Another unique aspect of the book is the treatment of the mathematics
involved. The essential mathematical concepts are briefly reviewed before using them, and the
similarity of the mathematics to that employed in other fields of physics is emphasized. The
text gives in depth treatments of low density gases, harmonic solids, magnetic and dielectric
materials, phase transitions, and the concept of entropy. The microcanonical, canonical, and
grand canonical ensembles of statistical mechanics are derived and used as the starting point
for the analysis of fluctuations, blackbody radiation, the Maxwell distribution, Fermi-Dirac
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statistics, Bose-Einstein condensation, and the statistical basis of computer simulations.
Supplementary material including PowerPoint slides and detailed worked solutions can be
downloaded online at http://booksupport.wiley.com
Statistical Thermodynamics: Fundamentals and Applications discusses the fundamentals and
applications of statistical thermodynamics for beginning graduate students in the engineering
sciences. Building on the Maxwell-Boltzmann method of step-by-step development of the
subject, this book makes few presumptions concerning students, previous exposure to
statistics, quantum mechanics or spectroscopy. The book begins with the fundamentals of
statistical thermodynamics, pauses to recover needed knowledge from quantum mechanics
and spectroscopy, and then moves on to applications involving ideal gases, the solid state and
radiation. A full introduction to kinetic theory is provided, including its applications to transport
phenomena and chemical kinetics. Modern applications, such as laser-based diagnostics, are
also discussed. Each chapter is carefully written to address student difficulties in learning this
challenging subject, which is fundamental to combustion, propulsion, transport phenomena,
spectroscopic measurements and nanotechnology. Students are made comfortable with their
new knowledge by the inclusion of both example and prompted homework problems.
This book stresses the role of uncorrelated exchange of properties between
macroscopic systems and their surroundings as the only source of dynamic
irreversibility. To that end, fundamentals of statistical thermodynamics extended
to the non-equilibrium are worked out carefully. The principles are then applied to
selected problems in classical fluid dynamics. Transport coefficients are first
derived from basic laws. This is followed by a full discussion of transitions to
dissipative structures in selected systems far removed from equilibrium (B‚nard
and Taylor vortices, calculation of the critical Reynolds number for transition to
turbulence in Poiseuille flow). The final part focuses on interaction of matter with
light. Fundamentals are extended towards quantum-mechanical systems. Applied
to coherent radiation and its interaction with matter, the proposed thermodynamic
treatment introduces an original discussion into the quantum nature of micro-
physics.The book questions and reconsiders a deeply rooted paradigm in
macroscopic dynamics concerning the cause of irreversibility. The new proposal
is illustrated by application to a couple of well documented non-equilibrium
domains, namely fluid dynamics and laser physics.
In this clear and concise introduction to thermodynamics andstatistical mechanics
the reader, who will have some previousexposure to thermodynamics, will be
guided through each of the twodisciplines separately initially to provide an in-
depthunderstanding of the area and thereafter the connection between thetwo is
presented and discussed. In addition, mathematical techniques are introduced at
appropriatetimes, highlighting such use as: exact and inexact differentials,partial
derivatives, Caratheodory's theorem, Legendretransformation, and combinatory
analysis. * Emphasis is placed equally on fundamentals and applications *
Several problems are included
Four-part treatment covers principles of quantum statistical mechanics, systems
composed of independent molecules or other independent subsystems, and
systems of interacting molecules, concluding with a consideration of quantum
statistics.
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This book summarizes the salient features of both equilibrium and steady-state
thermodynamic theory under a uniform postulatory viewpoint. The emphasis is
upon the formal aspects and logical structure of thermodynamic theory, allowing
it to emerge as a coherent whole, unfettered by much of those details which -
albeit indispensable in practical applications - tend to obscure this coherent
structure. Largely because of this, statistical mechanics and reference to
molecular structure are, barring an occasional allusion, avoided. The treatment
is, therefore, 'classical', or - using a perhaps more appropriate word -
'phenomenological'. The volume almost exclusively deals with 'ideal' systems,
given that the treatment of 'real' systems properly belongs in the realm of applied,
rather than theoretical thermodynamics. For these reasons, only selected ideal
systems are covered. Ideal gases are discussed extensively. The ideal solution is
treated as an example of a liquid system. The amorphous ideal rubber serves as
an example of a solid. The formalism developed in these sections is a model for
the treatment of other, more complex systems. This short structural overview is
written in the hope that a knowledge of steady-state theory will deepen readers'
understanding of thermodynamics as a whole.
This is the definitive treatise on the fundamentals of statistical mechanics. A
concise exposition of classical statistical mechanics is followed by a thorough
elucidation of quantum statistical mechanics: postulates, theorems, statistical
ensembles, changes in quantum mechanical systems with time, and more. The
final two chapters discuss applications of statistical mechanics to thermodynamic
behavior. 1930 edition.
Learn classical thermodynamics alongside statistical mechanics and how
macroscopic and microscopic ideas interweave with this fresh approach to the
subjects.
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.
A completely revised edition that combines a comprehensive coverage of
statistical and thermal physics with enhanced computational tools, accessibility,
and active learning activities to meet the needs of today's students and educators
This revised and expanded edition of Statistical and Thermal Physics introduces
students to the essential ideas and techniques used in many areas of
contemporary physics. Ready-to-run programs help make the many abstract
concepts concrete. The text requires only a background in introductory
mechanics and some basic ideas of quantum theory, discussing material typically
found in undergraduate texts as well as topics such as fluids, critical phenomena,
and computational techniques, which serve as a natural bridge to graduate study.
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Completely revised to be more accessible to students Encourages active reading
with guided problems tied to the text Updated open source programs available in
Java, Python, and JavaScript Integrates Monte Carlo and molecular dynamics
simulations and other numerical techniques Self-contained introductions to
thermodynamics and probability, including Bayes' theorem A fuller discussion of
magnetism and the Ising model than other undergraduate texts Treats ideal
classical and quantum gases within a uniform framework Features a new chapter
on transport coefficients and linear response theory Draws on findings from
contemporary research Solutions manual (available only to instructors)
A Course in Statistical Thermodynamics explores the physical aspects of the
methodology of statistical thermodynamics without the use of advanced
mathematical methods. This book is divided into 14 chapters that focus on a
correct statement of the Gibbsian ensemble theory couched in quantum-
mechanical terms throughout. The introductory chapters emphasize the concept
of equilibrium, phase space, the principle of their quantization, and the
fundamentals of quantum mechanics and spectroscopy. These topics are
followed by an exposition of the statistical method, revealing that the structure of
the physical theory is closely modeled on mathematical statistics. A chapter
focuses on stationary ensembles and the restatement of the First, Second, and
Third Law of Thermodynamics. The remaining chapters highlight the various
specialized applications of statistical thermodynamics, including real and
degenerate gases, simple solids, radiation, magnetic systems, nonequilibrium
states, and fluctuations. These chapters also provide a rigorous derivation of
Boltzmann's equation, the H-theorem, and the vexing paradox that arises when
microscopic reversibility must be reconciled with irreversible behavior in the
large. This book can be used for two semesters in the junior or senior years, or
as a first-year graduate course in statistical thermodynamics.
Designed for the course in thermodynamics or for use as a reference for
practicing engineers, this book includes the theoretical underpinnings and
derivations necessary for advanced study. The book focuses on the mechanical
and power engineering applications of thermodynamics. Mathematics is utilized
as required, serving as a tool to formulate the concepts, solve problems and
applications. Furthermore, numerous examples are provided to demonstrate the
applications of thermodynamics for engineering problems and to enhance the
use of concepts. It also includes statistical thermodynamic examples when
relevant and pertinent. These examples are shown either conceptually or
numerically. Features: +Numerous examples are provided to demonstrate the
applications of thermodynamics for engineering problems +Includes a
comprehensive and generalist view of thermodynamics, along with historical
developments in the field +Presents mathematical tools such as the Legendre
transformation, the Euler chain rule, the Jacobian methodology and applications
for thermodynamic derivatives.
Both a comprehensive overview and a treatment at the appropriate level of detail,
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this textbook explains thermodynamics and generalizes the subject so it can be
applied to small nano- or biosystems, arbitrarily far from or close to equilibrium. In
addition, nonequilibrium free energy theorems are covered with a rigorous
exposition of each one. Throughout, the authors stress the physical concepts
along with the mathematical derivations. For researchers and students in
physics, chemistry, materials science and molecular biology, this is a useful text
for postgraduate courses in statistical mechanics, thermodynamics and molecular
simulations, while equally serving as a reference for university teachers and
researchers in these fields.
This 2006 textbook discusses the fundamentals and applications of statistical
thermodynamics for beginning graduate students in engineering and the physical
sciences.
This book is based on many years of teaching statistical and thermal physics. It
assumes no previous knowledge of thermodynamics, kinetic theory, or
probability---the only prerequisites are an elementary knowledge of classical and
modern physics, and of multivariable calculus. The first half of the book
introduces the subject inductively but rigorously, proceeding from the concrete
and specific to the abstract and general. In clear physical language the book
explains the key concepts, such as temperature, heat, entropy, free energy,
chemical potential, and distributions, both classical and quantum. The second
half of the book applies these concepts to a wide variety of phenomena, including
perfect gases, heat engines, and transport processes. Each chapter contains
fully worked examples and real-world problems drawn from physics, astronomy,
biology, chemistry, electronics, and mechanical engineering.
Small systems are a very active area of research and development due to
improved instrumentation that allows for spatial resolution in the range of sizes
from one to 100 nm. In this size range, many physical and chemical properties
change, which opens up new approaches to the study of substances and their
practical application. This affects both traditional fields of knowledge and many
other new fields including physics, chemistry, biology, etc. This book highlights
new developments in statistical thermodynamics that answer the most important
questions about the specifics of small systems - when one cannot apply
equations or traditional thermodynamic models.
This book provides a gentle introduction to equilibrium statistical mechanics. The
particular aim is to fill the needs of readers who wish to learn the subject without
a solid background in classical and quantum mechanics. The approach is unique
in that classical mechanical formulation takes center stage. The book will be of
particular interest to advanced undergraduate and graduate students in
engineering departments.
Statistical Thermodynamics: An Engineering Approach covers in a practical,
readily understandable manner the underlying meaning of entropy, temperature
and other thermodynamic concepts, the foundations of quantum mechanics, and
the physical basis of gas, liquid and solid phase properties. It presents simply the
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relationship between macroscopic and microscopic thermodynamics. In addition,
the molecular basis of transport phenomena and chemical kinetics are explored
as are basic concepts in spectroscopy. Modern computational tools for solving
thermodynamic problems are explored, and the student is assured that he or she
will gain knowledge of practical usefulness. This essential text is suitable for
mechanical or aerospace engineering graduate students who have a strong
background in engineering thermodynamics, those entering advanced fields such
as combustion, high temperature gas dynamics, environmental sciences, or
materials processing and those who wish to build a background for
understanding advanced experimental diagnostic techniques in these or similar
fields.
This work examines the geometrical and thermodynamical properties of mechanical
behavior of metals and many polymeric and paste-like materials which are
indispensable for developing a rational theory of viscoplasticity. The book is intended
for researchers as well as Ph.D. students in the fields of material science and
continuum mechanics. Anyone involved in the design of large scale industrial parts will
also find this book highly useful. The concepts and results illustrated in this work are
readily applicable to the rapidly developing field of biomechanics.
Publisher Description
Statistical ThermodynamicsFundamentals and ApplicationsCambridge University Press
This textbook is for undergraduate students on a basic course in Statistical Mechanics.
The prerequisite is thermodynamics. It begins with a study of three situations ? the
closed system and the systems in thermal contact with a reservoir ? in order to
formulate the important fundamentals: entropy from Boltzmann formula, partition
function and grand partition function. Through the presentation of quantum statistics,
Bose statistics and Fermi?Dirac statistics are established, including as a special case
the classical situation of Maxell?Boltzmann statistics. A series of examples ensue it: the
harmonic oscillator, the polymer chain, the two level system, bosons (photons,
phonons, and the Bose?Einstein condensation) and fermions (electrons in metals and
in semiconductors). A compact historical note on influential scientists forms the
concluding chapter.The unique presentation starts off with the principles, elucidating the
well-developed theory, and only thereafter the application of theory. Calculations on the
main steps are detailed, leaving behind minimal gap. The author emphasizes with
theory the link between the macroscopic world (thermodynamics) and the microscopic
world.
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