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This comprehensive text provides basic fundamentals of computational theory
and computational methods. The book is divided into two parts. The first part
covers material fundamental to the understanding and application of finite-
difference methods. The second part illustrates the use of such methods in
solving different types of complex problems encountered in fluid mechanics and
heat transfer. The book is replete with worked examples and problems provided
at the end of each chapter.
This booklet is an ideal supplement for any course in thermodynamics or the
thermal fluid sciences and a handy reference for the practising engineer. The
tables in the booklet complement and extend the property tables in the
appendices to Stephen Turn's Thermodynamics: Concepts and Applications and
Thermal-Fluid Sciences: An Integrated Approach. In addition to duplicating the SI
tables in these books it extends the tables to cover US customary units as well.
The booklet also contains property data for the refrigerant R-134a and properties
of the atmosphere at high altitudes.
Biochar is the carbon-rich product when biomass (such as wood, manure or crop
residues) is heated in a closed container with little or no available air. It can be
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used to improve agriculture and the environment in several ways, and its stability
in soil and superior nutrient-retention properties make it an ideal soil amendment
to increase crop yields. In addition to this, biochar sequestration, in combination
with sustainable biomass production, can be carbon-negative and therefore used
to actively remove carbon dioxide from the atmosphere, with major implications
for mitigation of climate change. Biochar production can also be combined with
bioenergy production through the use of the gases that are given off in the
pyrolysis process. This book is the first to synthesize the expanding research
literature on this topic. The book's interdisciplinary approach, which covers
engineering, environmental sciences, agricultural sciences, economics and
policy, is a vital tool at this stage of biochar technology development. This
comprehensive overview of current knowledge will be of interest to advanced
students, researchers and professionals in a wide range of disciplines.
Through ten editions, Fox and McDonald's Introduction to Fluid Mechanics has
helped students understand the physical concepts, basic principles, and analysis
methods of fluid mechanics. This market-leading textbook provides a balanced,
systematic approach to mastering critical concepts with the proven Fox-
McDonald solution methodology. In-depth yet accessible chapters present
governing equations, clearly state assumptions, and relate mathematical results
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to corresponding physical behavior. Emphasis is placed on the use of control
volumes to support a practical, theoretically-inclusive problem-solving approach
to the subject. Each comprehensive chapter includes numerous, easy-to-follow
examples that illustrate good solution technique and explain challenging points. A
broad range of carefully selected topics describe how to apply the governing
equations to various problems, and explain physical concepts to enable students
to model real-world fluid flow situations. Topics include flow measurement,
dimensional analysis and similitude, flow in pipes, ducts, and open channels, fluid
machinery, and more. To enhance student learning, the book incorporates
numerous pedagogical features including chapter summaries and learning
objectives, end-of-chapter problems, useful equations, and design and open-
ended problems that encourage students to apply fluid mechanics principles to
the design of devices and systems.
Handbook of Chemical Vapor Deposition: Principles, Technology and
Applications provides information pertinent to the fundamental aspects of
chemical vapor deposition. This book discusses the applications of chemical
vapor deposition, which is a relatively flexible technology that can accommodate
many variations. Organized into 12 chapters, this book begins with an overview
of the theoretical examination of the chemical vapor deposition process. This text
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then describes the major chemical reactions and reviews the chemical vapor
deposition systems and equipment used in research and production. Other
chapters consider the materials deposited by chemical vapor deposition. This
book discusses as well the potential applications of chemical vapor deposition in
semiconductors and electronics. The final chapter deals with ion implantation as
a major process in the fabrication of semiconductors. This book is a valuable
resource for scientists, engineers, and students. Production and marketing
managers and suppliers of equipment, materials, and services will also find this
book useful.
The nature of engineering and it's societal impact are covered, as well as the
educational and legal requirements needed to become an engineer. Engineers
contribute to the development of many innovations that improve life. We
investigate how engineers work to meet human needs; great engineering
accomplishments of the past; and consider needs that engineering must meet in
the future. Engineering design process, how it differs design processes, and how
the implementation of the design process effects the quality of the resulting
design. The application of the principles of mathematics and science to the
creation or modification of components, systems, and processes for the benefit of
society are covered with a focus on the balance between quality, performance,
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and cost. How engineers use creativity and judgment to solve societal how
problems; complex engineering problems are usually solved by teams are
covered; as well as the intended desirable consequences and unintended
undesirable consequences of engineering.
Designed for both undergraduate and postgraduate students of mechanical,
aerospace, chemical and metallurgical engineering, this compact and well-knitted
textbook provides a sound conceptual basis in fundamentals of combustion
processes, highlighting the basic principles of natural laws. In the initial part of
the book, chemical thermodynamics, kinetics, and conservation equations are
reviewed extensively with a view to preparing students to assimilate quickly
intricate aspects of combustion covered in later chapters. Subsequently, the book
provides extensive treatments of ‘pre-mixed laminar flame’, and ‘gaseous
diffusion flame’, emphasizing the practical aspects of these flames. Besides,
liquid droplet combustion under quiescent and convective environment is covered
in the book. Simplified analysis of spray combustion is carried out which can be
used as a design tool. An extensive treatment on the solid fuel combustion is also
included. Emission combustion systems, and how to control emission from them
using the latest techniques, constitute the subject matter of the final chapter.
Appropriate examples are provided throughout to foster better understanding of
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the concepts discussed. Chapter-end review questions and problems are
included to reinforce the learning process of students.
Presents an updated, full-color, second edition on thermodynamics, providing a
structured approach to this subject and a wealth of new problems.
An introduction to CFD fundamentals and using commercial CFD software to
solve engineering problems, designed for the wide variety of engineering
students new to CFD, and for practicing engineers learning CFD for the first time.
Combining an appropriate level of mathematical background, worked examples,
computer screen shots, and step by step processes, this book walks the reader
through modeling and computing, as well as interpreting CFD results. The first
book in the field aimed at CFD users rather than developers. New to this edition:
A more comprehensive coverage of CFD techniques including discretisation via
finite element and spectral element as well as finite difference and finite volume
methods and multigrid method. Coverage of different approaches to CFD grid
generation in order to closely match how CFD meshing is being used in industry.
Additional coverage of high-pressure fluid dynamics and meshless approach to
provide a broader overview of the application areas where CFD can be used.
20% new content
From the bestselling author of the acclaimed Chaos and Genius comes a
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thoughtful and provocative exploration of the big ideas of the modern era:
Information, communication, and information theory. Acclaimed science writer
James Gleick presents an eye-opening vision of how our relationship to
information has transformed the very nature of human consciousness. A
fascinating intellectual journey through the history of communication and
information, from the language of Africa’s talking drums to the invention of
written alphabets; from the electronic transmission of code to the origins of
information theory, into the new information age and the current deluge of news,
tweets, images, and blogs. Along the way, Gleick profiles key innovators,
including Charles Babbage, Ada Lovelace, Samuel Morse, and Claude Shannon,
and reveals how our understanding of information is transforming not only how
we look at the world, but how we live. A New York Times Notable Book A Los
Angeles Times and Cleveland Plain Dealer Best Book of the Year Winner of the
PEN/E. O. Wilson Literary Science Writing Award
Now in its fourth edition, Introduction to Internal Combustion Engines remains the
indispensable text to guide you through automotive or mechanical engineering,
both at university and beyond. Thoroughly updated, clear, comprehensive and
well-illustrated, with a wealth of worked examples and problems, its combination
of theory and applied practice is sure to help you understand internal combustion
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engines, from thermodynamics and combustion to fluid mechanics and materials
science. Introduction to Internal Combustion Engines: - Is ideal for students who
are following specialist options in internal combustion engines, and also for
students at earlier stages in their courses - especially with regard to laboratory
work - Will be useful to practising engineers for an overview of the subject, or
when they are working on particular aspects of internal combustion engines that
are new to them - Is fully updated including new material on direct injection spark
engines, supercharging and renewable fuels - Offers a wealth of worked
examples and end-of-chapter questions to test your knowledge - Has a solutions
manual availble online for lecturers at www.palgrave.com/engineering/stone
Understanding fire dynamics and combustion is essential in fire safety
engineering and in fire science curricula. Engineers and students involved in fire
protection, safety and investigation need to know and predict how fire behaves to
be able to implement adequate safety measures and hazard analyses. Fire
phenomena encompass everything about the scientific principles behind fire
behavior. Combining the principles of chemistry, physics, heat and mass transfer,
and fluid dynamics necessary to understand the fundamentals of fire
phenomena, this book integrates the subject into a clear discipline: Covers
thermochemistry including mixtures and chemical reactions; Introduces
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combustion to the fire protection student; Discusses premixed flames and
spontaneous ignition; Presents conservation laws for control volumes, including
the effects of fire; Describes the theoretical bases for empirical aspects of the
subject of fire; Analyses ignition of liquids and the importance of evaporation
including heat and mass transfer; Features the stages of fire in compartments,
and the role of scale modeling in fire. Fundamentals of Fire Phenomena is an
invaluable reference tool for practising engineers in any aspect of safety or
forensic analysis. Fire safety officers, safety practitioners and safety consultants
will also find it an excellent resource. In addition, this is a must-have book for
senior engineering students and postgraduates studying fire protection and fire
aspects of combustion.
An Introduction to CombustionConcepts and ApplicationsAn Introduction to
CombustionConcepts and ApplicationsMcGraw-Hill Europe
This book traces the history of the concept of work from its earliest stages and
shows that its further formalization leads to equilibrium principle and to the
principle of virtual works, and so pointing the way ahead for future research and
applications. The idea that something remains constant in a machine operation is
very old and has been expressed by many mathematicians and philosophers
such as, for instance, Aristotle. Thus, a concept of energy developed. Another
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important idea in machine operation is Archimedes' lever principle. In modern
times the concept of work is analyzed in the context of applied mechanics mainly
in Lazare Carnot mechanics and the mechanics of the new generation of
polytechnical engineers like Navier, Coriolis and Poncelet. In this context the
word "work" is finally adopted. These engineers are also responsible for the
incorporation of the concept of work into the discipline of economics when they
endeavoured to combine the study of the work of machines and men together.
#1 NEW YORK TIMES BEST SELLER • In this urgent, authoritative book, Bill
Gates sets out a wide-ranging, practical—and accessible—plan for how the world
can get to zero greenhouse gas emissions in time to avoid a climate catastrophe.
Bill Gates has spent a decade investigating the causes and effects of climate
change. With the help of experts in the fields of physics, chemistry, biology,
engineering, political science, and finance, he has focused on what must be done
in order to stop the planet's slide to certain environmental disaster. In this book,
he not only explains why we need to work toward net-zero emissions of
greenhouse gases, but also details what we need to do to achieve this profoundly
important goal. He gives us a clear-eyed description of the challenges we face.
Drawing on his understanding of innovation and what it takes to get new ideas
into the market, he describes the areas in which technology is already helping to
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reduce emissions, where and how the current technology can be made to
function more effectively, where breakthrough technologies are needed, and who
is working on these essential innovations. Finally, he lays out a concrete,
practical plan for achieving the goal of zero emissions—suggesting not only
policies that governments should adopt, but what we as individuals can do to
keep our government, our employers, and ourselves accountable in this crucial
enterprise. As Bill Gates makes clear, achieving zero emissions will not be simple
or easy to do, but if we follow the plan he sets out here, it is a goal firmly within
our reach.
This Second Edition retains all the same primary objectives as the original text:
First, to present basic combustion concepts using relatively simple and easy-to
-understand analyses; and second, to introduce a wide variety of practical
applications which motivate or relate to the various theoretical concepts. The
overarching goal is to provide a textbook which is useful for both formal
undergraduate study in mechanical engineering and in related fields, and
informal study by practicing engineers.
The focus of Thermodynamics: Concepts and Applications is on traditional thermodynamics
topics, but structurally the book introduces the thermal-fluid sciences. Chapter 2 includes
essentially all material related to thermodynamic properties clearly showing the hierarchy of
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thermodynamic state relationships. Element conservation is considered in Chapter 3 as a way
of expressing conservation of mass. Constant-pressure and volume combustion are
considered in Chapter 5 - Energy Conservation. Chemical and phase equilibria are treated as
a consequence of the 2nd law in Chapter 6. 2nd law topics are introduced hierarchically in one
chapter, important structure for a beginner. The book is designed for the instructor to select
topics and combine them with material from other chapters seamlessly. Pedagogical devices
include: learning objectives, chapter overviews and summaries, historical perspectives, and
numerous examples, questions and problems and lavish illustrations. Students are encouraged
to use the National Institute of Science and Technology (NIST) online properties database.
This book differs from other thermodynamics texts in its objective which is to provide engineers
with the concepts, tools, and experience needed to solve practical real-world energy problems.
The presentation integrates computer tools (e.g., EES) with thermodynamic concepts to allow
engineering students and practising engineers to solve problems they would otherwise not be
able to solve. The use of examples, solved and explained in detail, and supported with
property diagrams that are drawn to scale, is ubiquitous in this textbook. The examples are not
trivial, drill problems, but rather complex and timely real world problems that are of interest by
themselves. As with the presentation, the solutions to these examples are complete and do not
skip steps. Similarly the book includes numerous end of chapter problems, both typeset and
online. Most of these problems are more detailed than those found in other thermodynamics
textbooks. The supplements include complete solutions to all exercises, software downloads,
and additional content on selected topics. These are available at the book web site
www.cambridge.org/KleinandNellis.
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This book provides a broad and comprehensive coverage of the theoretical, experimental, and
numerical techniques employed in the field of stress analysis. Designed to provide a clear
transition from the topics of elementary to advanced mechanics of materials. Its broad range of
coverage allows instructors to easily select many different topics for use in one or more
courses. The highly readable writing style and mathematical clarity of the first edition are
continued in this edition. Major revisions in this edition include: an expanded coverage of three-
dimensional stress/strain transformations; additional topics from the theory of elasticity;
examples and problems which test the mastery of the prerequisite elementary topics; clarified
and additional topics from advanced mechanics of materials; new sections on fracture
mechanics and structural stability; a completely rewritten chapter on the finite element method;
a new chapter on finite element modeling techniques employed in practice when using
commercial FEM software; and a significant increase in the number of end of chapter exercise
problems some of which are oriented towards computer applications.
Over vast expanses of time, fire and humanity have interacted to expand the domain of each,
transforming the earth and what it means to be human. In this concise yet wide-ranging book,
Stephen J. Pyne—named by Science magazine as “the world’s leading authority on the history
of fire”—explores the surprising dynamics of fire before humans, fire and human origins,
aboriginal economies of hunting and foraging, agricultural and pastoral uses of fire, fire
ceremonies, fire as an idea and a technology, and industrial fire. In this revised and expanded
edition, Pyne looks to the future of fire as a constant, defining presence on Earth. A new
chapter explores the importance of fire in the twenty-first century, with special attention to its
role in the Anthropocene, or what he posits might equally be called the Pyrocene.
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List of signs and symbols
Now in its Third Edition, Plastics is the key text for senior students studying the science and
engineering of plastic materials. Starting from microstructure and physical properties, the book
covers the mechanical, chemical and electrical properties of plastic materials, and also deals in
detail with wider plastics issues that today’s engineers and materials scientists need such as
manufacturing processes and the design of plastic products. The new edition has been
updated to reflect changes in polymer technology and the plastics industry, and the increased
knowledge of the mechanical properties of plastics. A new first chapter introduces plastics
properties through practical exercises, to help students to see the relevance of more academic
chapters. Computer modeling has revealed the mechanics of many types of composites, so
the emphasis of chapter 4 has shifted to modeling. Applications, product design and process
technology have moved on; consequently the case studies in chapter 14 were updated. A new
chapter 15 introduces sport and biomaterials case studies, since increasing numbers of
students are enrolled on courses with these emphases. The material has been thoroughly
updated, and the principles of polymer structure-property relationships set out more clearly.
Meets latest undergraduate needs for studying polymer properties Expended coverage of
materials selection and shape selection New teaching case studies plus new material on
plastics for use in sport applications and biomaterials Examination questions to accompany
each chapter
"Introduction to Combustion is the leading combustion textbook for undergraduate and
graduate students because of its easy-to-understand analyses of basic combustion concepts
and its introduction of a wide variety of practical applications that motivate or relate to the
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various theoretical concepts. This is a text that is useful for junior/senior undergraduates or
graduate students in mechanical engineering and practicing engineers. The third edition
updates and adds topics related to protection of the environment, climate change, and energy
use. Additionally, a new chapter is added on fuels due to the continued focus on conservation
and energy independence"--Page 4 of cover.
The focus of Thermodynamic Concepts and Applications is on traditional thermodynamics
topics, while structurally the book introduces the thermal-fluid sciences. 2nd law topics are
introduced hierarchically in one chapter, important structure for a beginner. The book is
designed for the instructor to select topics and combine them with material from other chapters
seamlessly. Pedagogical devices include: learning objectives, chapter overviews and
summaries, historical perspectives, and numerous examples, questions and problems and
lavish illustrations. Students are encouraged to use the National Institute of Science and
Technology (NIST) online properties database.
Combustion Engineering, Second Edition maintains the same goal as the original: to
present the fundamentals of combustion science with application to today’s energy
challenges. Using combustion applications to reinforce the fundamentals of combustion
science, this text provides a uniquely accessible introduction to combustion for
undergraduate students, first-year graduate students, and professionals in the
workplace. Combustion is a critical issue impacting energy utilization, sustainability, and
climate change. The challenge is to design safe and efficient combustion systems for
many types of fuels in a way that protects the environment and enables sustainable
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lifestyles. Emphasizing the use of combustion fundamentals in the engineering and
design of combustion systems, this text provides detailed coverage of gaseous, liquid
and solid fuel combustion, including focused coverage of biomass combustion, which
will be invaluable to new entrants to the field. Eight chapters address the fundamentals
of combustion, including fuels, thermodynamics, chemical kinetics, flames, detonations,
sprays, and solid fuel combustion mechanisms. Eight additional chapters apply these
fundamentals to furnaces, spark ignition and diesel engines, gas turbines, and
suspension burning, fixed bed combustion, and fluidized bed combustion of solid fuels.
Presenting a renewed emphasis on fundamentals and updated applications to illustrate
the latest trends relevant to combustion engineering, the authors provide a number of
pedagogic features, including: Numerous tables with practical data and formulae that
link combustion fundamentals to engineering practice Concise presentation of
mathematical methods with qualitative descriptions of their use Coverage of alternative
and renewable fuel topics throughout the text Extensive example problems, chapter-
end problems, and references These features and the overall fundamentals-to-practice
nature of this book make it an ideal resource for undergraduate, first level graduate, or
professional training classes. Students and practitioners will find that it is an excellent
introduction to meeting the crucial challenge of engineering sustainable combustion
systems in a cost-effective manner. A solutions manual and additional teaching
resources are available with qualifying course adoption.
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A comprehensive introduction to the tools, techniques and applications of convex
optimization.
This comprehensive text covers principles and applications with an emphasis on the
theoretical modeling of combustion. Addresses chemical thermodynamics and kinetics,
conservation equations for multi-component reacting flows, deflagration and detonation
waves, premixed laminar flames, spray combustion of fuel droplets, ignition, and related
topics. Many examples are included to demonstrate the application of theory.
Emphasizes the use of digital computers for solutions.
This text provides a modern introduction to the main principles of thermal physics,
thermodynamics and statistical mechanics. The key concepts are presented and new
ideas are illustrated with worked examples as well as description of the historical
background to their discovery.
Combustion involves change in the chemical state of a substance from a fuel-state to a
product-state via chemical reaction accompanied by release of heat energy. Design or
performance evaluation of equipment also requires knowledge of the RATE of change
of state. This rate is governed by the laws of thermodynamics and by the empirical
sciences of heat and mass transfer, chemical kinetics and fluid dynamics. Theoretical
treatment of combustion requires integrated knowledge of these subjects and strong
mathematical and numerical skills. ANALYTIC COMBUSTION is written for advanced
undergraduates, graduate students and professionals in mechanical, aeronautical, and
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chemical engineering. Topics were carefully selected and presented to facilitate
learning with emphasis on effective mathematical formulations and solution strategies.
The book features over 60 solved numerical problems and analytical derivations and
nearly 145 end-of-chapter exercise problems. The presentation is gradual starting from
Thermodynamics of Pure and Mixture substances, Chemical Equilibrium, building to a
uniquely strong chapter on Application Case-Studies.
A modern pedagogical treatment of the latest industry trends in rocket propulsion,
developed from the authors' extensive experience in both industry and academia.
Students are guided along a step-by-step journey through modern rocket propulsion,
beginning with the historical context and an introduction to top-level performance
measures, and progressing on to in-depth discussions of the chemical aspects of fluid
flow combustion thermochemistry and chemical equilibrium, solid, liquid, and hybrid
rocket propellants, mission requirements, and an overview of electric propulsion. With a
wealth of homework problems (and a solutions manual for instructors online), real-life
case studies and examples throughout, and an appendix detailing key numerical
methods and links to additional online resources, this is a must-have guide for senior
and first year graduate students looking to gain a thorough understanding of the topic
along with practical tools that can be applied in industry.
Students embarking on their studies in chemical, mechanical, aerospace, energy, and
environmental engineering will face continually changing combustion problems, such as
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pollution control and energy efficiency, throughout their careers. Approaching these
challenges requires a deep familiarity with the fundamental theory, mathematics, and
physical concepts of combustion. Based on more than two decades of teaching
experience, Combustion Science and Engineering lays the necessary groundwork while
using an illustrative, hands-on approach. Taking a down-to-earth perspective, the book
avoids heavy mathematics in the first seven chapters and in Chapter 17 (pollutants
formation and destruction), but considers molecular concepts and delves into
engineering details. It begins with an outline of thermodynamics; basics of
thermochemistry and chemical equilibrium; descriptions of solid, liquid, and gaseous
fuels; chemical kinetics and mass transfer; and applications of theory to practical
systems. Beginning in chapter 8, the authors provide a detailed treatment of differential
forms of conservation equations; analyses of fuel combustion including jet combustion
and boundary layer problems; ignition; flame propagation; interactive and group
combustion; pollutant formation and control; and turbulent combustion. In addition, this
textbook includes abundant examples, illustrations, and exercises, as well as
spreadsheet software in combustion available for download. This software allows
students to work out the examples found in the text. Combustion Science and
Engineering imparts the skills and foundational knowledge necessary for students to
successfully approach and solve new problems.
Thermal-Fluid Sciences is a truly integrated textbook for engineering courses covering
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thermodynamics, heat transfer and fluid mechanics. This integration is based on: 1. The
fundamental conservation principles of mass, energy, and momentum; 2. A hierarchical
grouping of related topics; 3. The early introduction and revisiting of practical device
examples and applications. As with all great textbooks the focus is on accuracy and
accessibility. To enhance the learning experience Thermal-Fluid Sciences features full
color illustrations. The robust pedagogy includes: chapter learning objectives,
overviews, historical vignettes, numerous examples which follow a consistent problem-
solving format enhanced by innovative self tests and color coding to highlight significant
equations and advanced topics. Each chapter concludes with a brief summary and a
unique checklist of key concepts and definitions. Integrated tutorials show the student
how to use modern software including the NIST Database (included on the in-text CD)
to obtain thermodynamic and transport properties.
Disk contains: Computer codes for Equilibrium Products of Hydrocarbon-Air Combustion.
The essential introduction to the principles and applications of feedback systems—now fully
revised and expanded This textbook covers the mathematics needed to model, analyze, and
design feedback systems. Now more user-friendly than ever, this revised and expanded edition
of Feedback Systems is a one-volume resource for students and researchers in mathematics
and engineering. It has applications across a range of disciplines that utilize feedback in
physical, biological, information, and economic systems. Karl Åström and Richard Murray use
techniques from physics, computer science, and operations research to introduce control-
oriented modeling. They begin with state space tools for analysis and design, including stability
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of solutions, Lyapunov functions, reachability, state feedback observability, and estimators.
The matrix exponential plays a central role in the analysis of linear control systems, allowing a
concise development of many of the key concepts for this class of models. Åström and Murray
then develop and explain tools in the frequency domain, including transfer functions, Nyquist
analysis, PID control, frequency domain design, and robustness. Features a new chapter on
design principles and tools, illustrating the types of problems that can be solved using
feedback Includes a new chapter on fundamental limits and new material on the Routh-Hurwitz
criterion and root locus plots Provides exercises at the end of every chapter Comes with an
electronic solutions manual An ideal textbook for undergraduate and graduate students
Indispensable for researchers seeking a self-contained resource on control theory
Throughout its previous four editions, Combustion has made a very complex subject both
enjoyable and understandable to its student readers and a pleasure for instructors to teach.
With its clearly articulated physical and chemical processes of flame combustion and smooth,
logical transitions to engineering applications, this new edition continues that tradition. Greatly
expanded end-of-chapter problem sets and new areas of combustion engineering applications
make it even easier for students to grasp the significance of combustion to a wide range of
engineering practice, from transportation to energy generation to environmental impacts.
Combustion engineering is the study of rapid energy and mass transfer usually through the
common physical phenomena of flame oxidation. It covers the physics and chemistry of this
process and the engineering applications—including power generation in internal combustion
automobile engines and gas turbine engines. Renewed concerns about energy efficiency and
fuel costs, along with continued concerns over toxic and particulate emissions, make this a
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crucial area of engineering. New chapter on new combustion concepts and technologies,
including discussion on nanotechnology as related to combustion, as well as microgravity
combustion, microcombustion, and catalytic combustion—all interrelated and discussed by
considering scaling issues (e.g., length and time scales) New information on sensitivity
analysis of reaction mechanisms and generation and application of reduced mechanisms
Expanded coverage of turbulent reactive flows to better illustrate real-world applications
Important new sections on stabilization of diffusion flames—for the first time, the concept of
triple flames will be introduced and discussed in the context of diffusion flame stabilization
This graduate-level 2006 text incorporates these advances in a comprehensive treatment of
the fundamental principles of combustion physics. The presentation emphasises analytical
proficiency and physical insight, with the former achieved through complete, though
abbreviated, derivations at different levels of rigor, and the latter through physical
interpretations of analytical solutions, experimental observations, and computational
simulations. Exercises are mostly derivative in nature in order to further strengthen the
student's mastery of the theory. Implications of the fundamental knowledge gained herein on
practical phenomena are discussed whenever appropriate. These distinguishing features
provide a solid foundation for an academic program in combustion science and engineering.
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