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Food Engineering Handbook, Two-Volume Set provides a stimulating and up-to-date review of food engineering
phenomena. It also addresses the basic and applied principles of food engineering methods used in food processing
operations around the world. Combining theory with a practical, hands-on approach, this set examines the
thermophysical properties and modeling of selected processes such as chilling, freezing, and dehydration, and covers
the key aspects of food engineering, from mass and heat transfer to steam and boilers, heat exchangers, diffusion, and
absorption. Comprised of Food Engineering Handbook: Food Engineering Fundamentals and Food Engineering
Handbook: Food Process Engineering, this comprehensive resource: Explains the interactions between different food
constituents that might lead to changes in food properties Describes the characterization of the heating behavior of foods,
their heat transfer, heat exchangers, and the equipment used in each food engineering method Discusses rheology, fluid
flow, evaporation, distillation, size reduction, mixing, emulsion, and encapsulation Provides case studies of solid–liquid
and supercritical fluid extraction and food behaviors Explores fermentation, enzymes, fluidized-bed drying, and more
Presenting cutting-edge information on new and emerging food engineering processes, Food Engineering Handbook,
Two-Volume Set offers a complete reference on the fundamental concepts, modeling, quality, safety, and technologies
associated with food engineering and processing operations today.
At the heart of many fields - physics, chemistry, engineering - lays thermodynamics. While this science plays a critical
role in determining the boundary between what is and is not possible in the natural world, it occurs to many as an
indecipherable black box, thus making the subject a challenge to learn. Two obstacles contribute to this situation, the first
being the disconnect between the fundamental theories and the underlying physics and the second being the confusing
concepts and terminologies involved with the theories. While one needn't confront either of these two obstacles to
successfully use thermodynamics to solve real problems, overcoming both provides access to a greater intuitive sense of
the problems and more confidence, more strength, and more creativity in solving them. This book offers an original
perspective on thermodynamic science and history based on the three approaches of a practicing engineer,
academician, and historian. The book synthesises and gathers into one accessible volume a strategic range of
foundational topics involving the atomic theory, energy, entropy, and the laws of thermodynamics.
The Second Edition features new problems that engage readers in contemporary reactor design Highly praised by
instructors, students, and chemical engineers, Introduction to Chemical Engineering Kinetics & Reactor Design has been
extensively revised and updated in this Second Edition. The text continues to offer a solid background in chemical
reaction kinetics as well as in material and energy balances, preparing readers with the foundation necessary for success
in the design of chemical reactors. Moreover, it reflects not only the basic engineering science, but also the mathematical
tools used by today’s engineers to solve problems associated with the design of chemical reactors. Introduction to
Chemical Engineering Kinetics & Reactor Design enables readers to progressively build their knowledge and skills by
applying the laws of conservation of mass and energy to increasingly more difficult challenges in reactor design. The first
one-third of the text emphasizes general principles of chemical reaction kinetics, setting the stage for the subsequent
treatment of reactors intended to carry out homogeneous reactions, heterogeneous catalytic reactions, and biochemical
transformations. Topics include: Thermodynamics of chemical reactions Determination of reaction rate expressions
Elements of heterogeneous catalysis Basic concepts in reactor design and ideal reactor models Temperature and energy
effects in chemical reactors Basic and applied aspects of biochemical transformations and bioreactors About 70% of the
problems in this Second Edition are new. These problems, frequently based on articles culled from the research
literature, help readers develop a solid understanding of the material. Many of these new problems also offer readers
opportunities to use current software applications such as Mathcad and MATLAB®. By enabling readers to progressively
build and apply their knowledge, the Second Edition of Introduction to Chemical Engineering Kinetics & Reactor Design
remains a premier text for students in chemical engineering and a valuable resource for practicing engineers.
Master the principles of thermodynamics, and understand their practical real-world applications, with this deep and
intuitive undergraduate textbook.
Taking greater advantage of powerful computing capabilities over the last several years, the development of fundamental
information and new models has led to major advances in nearly every aspect of chemical engineering. Albright’s
Chemical Engineering Handbook represents a reliable source of updated methods, applications, and fundamental
concepts that will continue to play a significant role in driving new research and improving plant design and operations.
Well-rounded, concise, and practical by design, this handbook collects valuable insight from an exceptional diversity of
leaders in their respective specialties. Each chapter provides a clear review of basic information, case examples, and
references to additional, more in-depth information. They explain essential principles, calculations, and issues relating to
topics including reaction engineering, process control and design, waste disposal, and electrochemical and biochemical
engineering. The final chapters cover aspects of patents and intellectual property, practical communication, and ethical
considerations that are most relevant to engineers. From fundamentals to plant operations, Albright’s Chemical
Engineering Handbook offers a thorough, yet succinct guide to day-to-day methods and calculations used in chemical
engineering applications. This handbook will serve the needs of practicing professionals as well as students preparing to
enter the field.
Although, the basic concept of a fuel cell is quite simple, creating new designs and optimizing their performance takes
serious work and a mastery of several technical areas. PEM Fuel Cell Modeling and Simulation Using Matlab, provides
design engineers and researchers with a valuable tool for understanding and overcoming barriers to designing and
building the next generation of PEM Fuel Cells. With this book, engineers can test components and verify designs in the
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development phase, saving both time and money. Easy to read and understand, this book provides design and modelling
tips for fuel cell components such as: modelling proton exchange structure, catalyst layers, gas diffusion, fuel distribution
structures, fuel cell stacks and fuel cell plant. This book includes design advice and MATLAB and FEMLAB codes for
Fuel Cell types such as: polymer electrolyte, direct methanol and solid oxide fuel cells. This book also includes types for
one, two and three dimensional modeling and two-phase flow phenomena and microfluidics. *Modeling and design
validation techniques *Covers most types of Fuel Cell including SOFC *MATLAB and FEMLAB modelling codes
*Translates basic phenomena into mathematical equations
Combines academic theory with practical industry experience Updated to include the latest regulations and references
Covers hazard identification, risk assessment, and inherent safety Case studies and problem sets enhance learning Longawaited revision of the industry best seller. This fully revised second edition of Chemical Process Safety: Fundamentals
with Applications combines rigorous academic methods with real-life industrial experience to create a unique resource for
students and professionals alike. The primary focus on technical fundamentals of chemical process safety provides a
solid groundwork for understanding, with full coverage of both prevention and mitigation measures. Subjects include:
Toxicology and industrial hygiene Vapor and liquid releases and dispersion modeling Flammability characterization Relief
and explosion venting In addition to an overview of government regulations, the book introduces the resources of the
AICHE Center for Chemical Process Safety library. Guidelines are offered for hazard identification and risk assessment.
The book concludes with case histories drawn directly from the authors' experience in the field. A perfect reference for
industry professionals, Chemical Process Safety: Fundamentals with Applications, Second Edition is also ideal for
teaching at the graduate and senior undergraduate levels. Each chapter includes 30 problems, and a solutions manual is
now available for instructors.
The Comprehensive Introduction to Standard and Advanced Separation for Every Chemical Engineer Separation
Process Engineering, Second Edition helps readers thoroughly master both standard equilibrium staged separations and
the latest new processes. The author explains key separation process with exceptional clarity, realistic examples, and
end-of-chapter simulation exercises using Aspen Plus. The book starts by reviewing core concepts, such as equilibrium
and unit operations; then introduces a step-by-step process for solving separation problems. Next, it introduces each
leading processes, including advanced processes such as membrane separation, adsorption, and chromatography. For
each process, the author presents essential principles, techniques, and equations, as well as detailed examples.
Separation Process Engineering is the new, thoroughly updated edition of the author's previous book, Equilibrium Staged
Separations. Enhancements include improved organization, extensive new coverage, and more than 75% new
homework problems, all tested in the author's Purdue University classes. Coverage includes Detailed problems with real
data, organized in a common format for easier understanding Modular simulation exercises that support courses taught
with simulators without creating confusion in courses that do not use them Extensive new coverage of membrane
separations, including gas permeation, reverse osmosis, ultrafiltration, pervaporation, and key applications A detailed
introduction to adsorption, chromatography and ion exchange: everything students need to understand advanced work in
these areas Discussions of standard equilibrium stage processes, including flash distillation, continuous column
distillation, batch distillation, absorption, stripping, and extraction
Annotation In this book, two of the field's leading experts bring together powerful advances in model-based control for chemical process
engineering. From start to finish, Coleman Brosilow and Babu Joseph introduce practical approaches designed to solve real-world problems
-- not just theory. The book contains extensive examples and exercises, and an accompanying CD-ROM contains hands-on MATLAB files
that supplement the examples and help readers solve the exercises -- a feature found in no other book on the topic.
This book offers a collection of original peer-reviewed contributions presented at the 6th International Congress on Design and Modeling of
Mechanical Systems (CMSM’2015), held in Hammamet, Tunisia, from the 23rd to the 25th of March 2015. It reports on both recent research
findings and innovative industrial applications in the fields of mechatronics and robotics, dynamics of mechanical systems, fluid structure
interaction and vibroacoustics, modeling and analysis of materials and structures, and design and manufacturing of mechanical systems.
Since its first edition in 2005, the CMSM Congress has been held every two years with the aim of bringing together specialists from
universities and industry to present the state-of-the-art in research and applications, discuss the most recent findings and exchange and
develop expertise in the field of design and modeling of mechanical systems. The CMSM Congress is jointly organized by three Tunisian
research laboratories: the Mechanical Engineering Laboratory of the National Engineering School of Monastir; the Mechanical Laboratory of
Sousse, part of the National Engineering School of Sousse; and the Mechanical, Modeling and Manufacturing Laboratory at the National
Engineering School of Sfax.
There are many thermodynamics texts on the market, yet most provide a presentation that is at a level too high for those new to the field.
This second edition of Thermodynamics continues to provide an accessible introduction to thermodynamics, which maintains an appropriate
rigor to prepare newcomers for subsequent, more advanced topics. The book presents a logical methodology for solving problems in the
context of conservation laws and property tables or equations. The authors elucidate the terms around which thermodynamics has historically
developed, such as work, heat, temperature, energy, and entropy. Using a pedagogical approach that builds from basic principles to laws and
eventually corollaries of the laws, the text enables students to think in clear and correct thermodynamic terms as well as solve real
engineering problems. For those just beginning their studies in the field, Thermodynamics, Second Edition provides the core fundamentals in
a rigorous, accurate, and accessible presentation.
With the growing attention to the exploitation of renewable energies and heat recovery from industrial processes, the traditional steam and
gas cycles are showing themselves often inadequate. The inadequacy is due to the great assortment of the required sizes power and of the
large kind of heat sources. Closed Power Cycles: Thermodynamic Fundamentals and Applications offers an organized discussion about the
strong interaction between working fluids, the thermodynamic behavior of the cycle using them and the technological design aspects of the
machines. A precise treatment of thermal engines operating in accordance with closed cycles is provided to develop ideas and discussions
strictly founded on the basic thermodynamic facts that control the closed cycles operation and design. Closed Power Cycles: Thermodynamic
Fundamentals and Applications also contains numerous examples which have been carried out with the help of the Aspen Plus®R program.
Including chapters on binary cycles, the organic Rankine cycle and real closed gas cycles, Closed Power Cycles: Thermodynamic
Fundamentals and Applications acts a solid introduction and reference for post-graduate students and researchers working in applied
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thermodynamics and energy conversion with thermodynamic engines.
Written at a level that is accessible to students in all disciplines, Introduction to Environmental Management, Second Edition translates
complex environmental issues into practical and understandable terms. The book provides students and practitioners an understanding of the
regulations, pollutants, and waste management issues that can be applied in various related environmental fields and industries. This new
edition is updated throughout and adds eleven new chapters, including coverage of water conservation, water toxins, measurement methods,
desalination, industrial ecology, legal issues, and more. Features: Updated throughout and includes eleven all-new chapters Reviews the
specialized literature on pollution prevention, sustainability, and the role of optimization in water treatment and related areas, as well as
references for further reading Provides illustrative examples and case studies that complement the text throughout Includes ancillary exams
and a solutions manual for adopting instructors This book serves as a complete teaching tool, offering a combination of insightful coverage,
concise language, and convenient pedagogical features, and supplies practical guidance that will aid students and practitioners alike.
Combustion Thermodynamics and Dynamics builds on a foundation of thermal science, chemistry, and applied mathematics that will be
familiar to most undergraduate aerospace, mechanical, and chemical engineers to give a first-year graduate-level exposition of the
thermodynamics, physical chemistry, and dynamics of advection-reaction-diffusion. Special effort is made to link notions of time-independent
classical thermodynamics with time-dependent reactive fluid dynamics. In particular, concepts of classical thermochemical equilibrium and
stability are discussed in the context of modern nonlinear dynamical systems theory. The first half focuses on time-dependent spatially
homogeneous reaction, while the second half considers effects of spatially inhomogeneous advection and diffusion on the reaction dynamics.
Attention is focused on systems with realistic detailed chemical kinetics as well as simplified kinetics. Many mathematical details are
presented, and several quantitative examples given. Topics include foundations of thermochemistry, reduced kinetics, reactive Navier-Stokes
equations, reaction-diffusion systems, laminar flame, oscillatory combustion, and detonation.
Beginning with an overview and historical background of Copper Zinc Tin Sulphide (CZTS) technology, subsequent chapters cover properties
of CZTS thin films, different preparation methods of CZTS thin films, a comparative study of CZTS and CIGS solar cell, computational
approach, and future applications of CZTS thin film solar modules to both ground–mount and rooftop installation. The semiconducting
compound (CZTS) is made up earth–abundant, low–cost and non–toxic elements, which make it an ideal candidate to replace Cu(In,Ga)Se2
(CIGS) and CdTe solar cells which face material scarcity and toxicity issues. The device performance of CZTS–based thin film solar cells has
been steadily improving over the past 20 years, and they have now reached near commercial efficiency levels (10%). These achievements
prove that CZTS–based solar cells have the potential to be used for large–scale deployment of photovoltaics. With contributions from leading
researchers from academia and industry, many of these authors have contributed to the improvement of its efficiency, and have rich
experience in preparing a variety of semiconducting thin films for solar cells.
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, 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

Presents an updated, full-color, second edition on thermodynamics, providing a structured approach to this subject and a
wealth of new problems.
The second edition of a widely used textbook that explores energy resource options and technologies with a view toward
achieving sustainability on local, national, and global scales. Human survival depends on a continuing supply of energy,
but the need for ever-increasing amounts of it poses a dilemma: How can we find energy sources that are sustainable
and ways to convert and utilize energy that are more efficient? This widely used textbook is designed for advanced
undergraduate and graduate students as well as others who have an interest in exploring energy resource options and
technologies with a view toward achieving sustainability on local, national, and global scales. It clearly presents the
tradeoffs and uncertainties inherent in evaluating and choosing sound energy portfolios and provides a framework for
assessing policy solutions. The second edition examines the broader aspects of energy use, including resource
estimation, environmental effects, and economic evaluations; reviews the main energy sources of today and tomorrow,
from fossil fuels and nuclear power to biomass, hydropower, and solar energy; treats energy carriers and energy storage,
transmission, and distribution; addresses end-use patterns in the transportation, industrial, and building sectors; and
considers synergistic complex systems. This new edition also offers updated statistical data and references; a new
chapter on the complex interactions among energy, water, and land use; expanded coverage of renewable energy; and
new color illustrations. Sustainable Energy addresses the challenges of making responsible energy choices for a more
sustainable future.
Process Control: Modeling, Design, and Simulation is the first complete introduction to process control that fully
integrates software tools-helping you master critical techniques hands-on, using MATLAB-based computer simulations.
Author B. Wayne Bequette includes process control diagrams, dynamic modeling, feedback control, frequency response
analysis techniques, control loop tuning, and start-to-finish chemical process control case studies.
As one of the results of an ambitious project, this handbook provides a well-structured directory of globally available
software tools in the area of Integrated Computational Materials Engineering (ICME). The compilation covers models,
software tools, and numerical methods allowing describing electronic, atomistic, and mesoscopic phenomena, which in
their combination determine the microstructure and the properties of materials. It reaches out to simulations of
component manufacture comprising primary shaping, forming, joining, coating, heat treatment, and machining processes.
Models and tools addressing the in-service behavior like fatigue, corrosion, and eventually recycling complete the
compilation. An introductory overview is provided for each of these different modelling areas highlighting the relevant
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phenomena and also discussing the current state for the different simulation approaches. A must-have for researchers,
application engineers, and simulation software providers seeking a holistic overview about the current state of the art in a
huge variety of modelling topics. This handbook equally serves as a reference manual for academic and commercial
software developers and providers, for industrial users of simulation software, and for decision makers seeking to
optimize their production by simulations. In view of its sound introductions into the different fields of materials physics,
materials chemistry, materials engineering and materials processing it also serves as a tutorial for students in the
emerging discipline of ICME, which requires a broad view on things and at least a basic education in adjacent fields.
This book contains the latest information on all aspects of the most important chemical thermodynamic properties of
Gibbs energy and Helmholtz energy, as related to fluids. Both the Gibbs energy and Helmholtz energy are very important
in the fields of thermodynamics and material properties as many other properties are obtained from the temperature or
pressure dependence. Bringing all the information into one authoritative survey, the book is written by acknowledged
world experts in their respective fields. Each of the chapters will cover theory, experimental methods and techniques and
results for all types of liquids and vapours. This book is the fourth in the series of Thermodynamic Properties related to
liquids, solutions and vapours, edited by Emmerich Wilhelm and Trevor Letcher. The previous books were: Heat
Capacities (2010), Volume Properties (2015), and Enthalpy (2017). This book fills the gap in fundamental thermodynamic
properties and is the last in the series.
Solubility is fundamental to most areas of chemistry and is one of the most basic of thermodynamic properties. It
underlies most industrial processes. Bringing together the latest developments and ideas, Developments and
Applications in Solubility covers many varied and disparate topics. The book is a collection of work from leading experts
in their fields and covers the theory of solubility, modelling and simulation, industrial applications and new data and
recent developments relating to solubility. Of particular interest are sections on: experimental, calculated and predicted
solubilities; solubility phenomena in 'green' quaternary mixtures involving ionic liquids; molecular simulation approaches
to solubility; solubility impurities in cryogenic liquids and carbon dioxide in chemical processes. The book is a definitive
and comprehensive reference to what is new in solubility and is ideal for researcher scientists, industrialists and
academics
Food Engineering Handbook: Food Engineering Fundamentals provides a stimulating and up-to-date review of food
engineering phenomena. Combining theory with a practical, hands-on approach, this book covers the key aspects of food
engineering, from mass and heat transfer to steam and boilers, heat exchangers, diffusion, and absorption. A
complement to
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 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.
Chemical engineers face the challenge of learning the difficult concept and application of entropy and the 2nd Law of Thermodynamics. By
following a visual approach and offering qualitative discussions of the role of molecular interactions, Koretsky helps them understand and
visualize thermodynamics. Highlighted examples show how the material is applied in the real world. Expanded coverage includes biological
content and examples, the Equation of State approach for both liquid and vapor phases in VLE, and the practical side of the 2nd Law.
Engineers will then be able to use this resource as the basis for more advanced concepts.
The book includes all the subject matter covered in a typical undergraduate course in engineering thermodynamics. It includes 20 to 25
worked examples for each chapter, carefully chosen to expose students to diverse applications of engineering thermodynamics. Each worked
example is designed to be representative of a class of physical problems. At the end of each chapter, there are an additional 10 to 15
problems for which numerical answers are provided.
This book is a collection of select proceedings of the FOMMS 2015 conference. FOMMS 2015 was the sixth triennial FOMMS conference
showcasing applications of theory of computational quantum chemistry, molecular science, and engineering simulation. The theme of the
2015 meeting was on Molecular Modeling and the Materials Genome. This volume comprises chapters on many distinct applications of
molecular modeling techniques. The content will be useful to researchers and students alike.
This book contains papers presented at the 11th Symposium of Computer Aided Process Engineering (ESCAPE-11), held in Kolding,
Denmark, from May 27-30, 2001. The objective of ESCAPE-11 is to highlight the use of computers and information technology tools, that is,
the traditional CAPE topics as well as the new CAPE topics of current and future interests. The main theme for ESCAPE-11 is process and
tools integration with emphasis on hybrid processing, cleaner and efficient technologies (process integration), computer aided systems for
modelling, design, synthesis, control (tools integration) and industrial case studies (application of integrated strategies). The papers are
arranged in terms of the following themes: computer aided control/operations, computer aided manufacturing, process and tools integration,
and new frontiers in CAPE. A total of 188 papers, consisting of 5 keynote and 183 contributed papers are included in this book.
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This series provides a useful, applications-oriented forum for thenext generation of macromolecules and materials. This volume,seventh in
the series, covers nanoscale interactions ofmetal-containing polymers. Example chapters include: * Nanoscale Clusters and Molecular Orbital
Interactions inMacromolecular-Metal Complexes * Metal Oxide Clusters as Building Blocks for Inorganic-OrganicHybrid Polymers
The book presents, in a unified manner, various crystallization design methods. It discusses in detail the geometric framework for
representing complex phase behavior involving multiple solutes, enantiomers, hydrates, compounds, polymorphs, and solid solutions through
visualization of high-dimensional phase diagrams. It also describes how the impact of transport processes is accounted for using kinetically
controlled process paths.
Laurence Belfiore’s unique treatment meshes two mainstreamsubject areas in chemical engineering: transport phenomena andchemical
reactor design. Expressly intended as an extension ofBird, Stewart, and Lightfoot’s classic Transport Phenomena,and Froment and
Bischoff’s Chemical Reactor Analysis andDesign, Second Edition, Belfiore’s unprecedented textexplores the synthesis of these two
disciplines in a manner theupper undergraduate or graduate reader can readily grasp. Transport Phenomena for Chemical Reactor
Designapproaches the design of chemical reactors from microscopic heatand mass transfer principles. It includes simultaneousconsideration
of kinetics and heat transfer, both critical to theperformance of real chemical reactors. Complementary topics intransport phenomena and
thermodynamics that provide support forchemical reactor analysis are covered, including: Fluid dynamics in the creeping and potential flow
regimesaround solid spheres and gas bubbles The corresponding mass transfer problems that employ velocityprofiles, derived in the book’s
fluid dynamics chapter, tocalculate interphase heat and mass transfer coefficients Heat capacities of ideal gases via statistical
thermodynamicsto calculate Prandtl numbers Thermodynamic stability criteria for homogeneous mixtures thatreveal that binary molecular
diffusion coefficients must bepositive In addition to its comprehensive treatment, the text alsocontains 484 problems and ninety-six detailed
solutions to assistin the exploration of the subject. Graduate and advancedundergraduate chemical engineering students, professors,
andresearchers will appreciate the vision, innovation, and practicalapplication of Laurence Belfiore’s Transport Phenomenafor Chemical
Reactor Design.
A reissue of a classic book -- corrected, edited, typeset, redrawn, and indexed for the Biological Physics Series. Intended for undergraduate
courses in biophysics, biological physics, physiology, medical physics, and biomedical engineering, this is an introduction to statistical physics
with examples and problems from the medical and biological sciences. Topics include the elements of the theory of probability, Poisson
statistics, thermal equilibrium, entropy and free energy, and the second law of thermodynamics. It can be used as a supplement to standard
introductory physics courses, and as a text for medical schools, medical physics courses, and biology departments. The three volumes
combined present all the major topics in physics. These books are being reissued in response to frequent requests to satisfy the growing
need among students and practitioners in the medical and biological sciences with a working knowledge of the physical sciences. The books
are also in demand in physics departments either as supplements to traditional intro texts or as a main text for those departments offering
courses with biological or medical physics orientation.

The classic guide to mixtures, completely updated with new models, theories, examples, and data. Efficient separation operations
and many other chemical processes depend upon a thorough understanding of the properties of gaseous and liquid mixtures.
Molecular Thermodynamics of Fluid-Phase Equilibria, Third Edition is a systematic, practical guide to interpreting, correlating, and
predicting thermodynamic properties used in mixture-related phase-equilibrium calculations. Completely updated, this edition
reflects the growing maturity of techniques grounded in applied statistical thermodynamics and molecular simulation, while relying
on classical thermodynamics, molecular physics, and physical chemistry wherever these fields offer superior solutions. Detailed
new coverage includes: Techniques for improving separation processes and making them more environmentally friendly.
Theoretical concepts enabling the description and interpretation of solution properties. New models, notably the lattice-fluid and
statistical associated-fluid theories. Polymer solutions, including gas-polymer equilibria, polymer blends, membranes, and gels.
Electrolyte solutions, including semi-empirical models for solutions containing salts or volatile electrolytes. Coverage also includes:
fundamentals of classical thermodynamics of phase equilibria; thermodynamic properties from volumetric data; intermolecular
forces; fugacities in gas and liquid mixtures; solubilities of gases and solids in liquids; high-pressure phase equilibria; virial
coefficients for quantum gases; and much more. Throughout, Molecular Thermodynamics of Fluid-Phase Equilibria strikes a
perfect balance between empirical techniques and theory, and is replete with useful examples and experimental data. More than
ever, it is the essential resource for engineers, chemists, and other professionals working with mixtures and related processes.
This concise text provides an essential treatment of thermodynamics and a discussion of the basic principles built on an intuitive
description of the microscopic behavior of matter. Aimed at a range of courses in mechanical and aerospace engineering, the
presentation explains the foundations valid at the macroscopic level in relation to what happens at the microscopic level, relying on
intuitive and visual explanations which are presented with engaging cases. With ad hoc, real-word examples related also to current
and future renewable energy conversion technologies and two well-known programs used for thermodynamic calculations,
FluidProp and StanJan, this text provides students with a rich and engaging learning experience.
The only comprehensive source on extraction process optimization, this book details the installation, construction, development,
modeling, control, and economics of conventional and specialized extraction systems in the food processing industry. It supplies
case studies for illustration of specific extraction systems in commercial food production.
The Leading Integrated Chemical Process Design Guide: Now with New Problems, New Projects, and More More than ever,
effective design is the focal point of sound chemical engineering. Analysis, Synthesis, and Design of Chemical Processes, Third
Edition, presents design as a creative process that integrates both the big picture and the small details–and knows which to stress
when, and why. Realistic from start to finish, this book moves readers beyond classroom exercises into open-ended, real-world
process problem solving. The authors introduce integrated techniques for every facet of the discipline, from finance to operations,
new plant design to existing process optimization. This fully updated Third Edition presents entirely new problems at the end of
every chapter. It also adds extensive coverage of batch process design, including realistic examples of equipment sizing for batch
sequencing; batch scheduling for multi-product plants; improving production via intermediate storage and parallel equipment; and
new optimization techniques specifically for batch processes. Coverage includes Conceptualizing and analyzing chemical
processes: flow diagrams, tracing, process conditions, and more Chemical process economics: analyzing capital and
manufacturing costs, and predicting or assessing profitability Synthesizing and optimizing chemical processing: experience-based
principles, BFD/PFD, simulations, and more Analyzing process performance via I/O models, performance curves, and other tools
Process troubleshooting and “debottlenecking” Chemical engineering design and society: ethics, professionalism, health, safety,
and new “green engineering” techniques Participating successfully in chemical engineering design teams Analysis, Synthesis,
and Design of Chemical Processes, Third Edition, draws on nearly 35 years of innovative chemical engineering instruction at West
Virginia University. It includes suggested curricula for both single-semester and year-long design courses; case studies and design
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projects with practical applications; and appendixes with current equipment cost data and preliminary design information for eleven
chemical processes–including seven brand new to this edition.
Thermodynamics is considered the core engineering course in many engineering disciplines. Since the laws of thermodynamics
are expressed in abstract terms, it is the one of the most challenging courses encountered by students during their undergraduate
education.This eminent compendium provides a firm grasp of the abstract concepts, and shows how to apply these concepts to
solve practical problems with numerous clear examples. Answers to all problems are provided. Four additional chapters are
illuminated to show students how to deal with the thermodynamic problems involving nonideal pure substances as well as
multicomponent mixtures. The concepts are highlighted with utmost clarity in simple language. Mathcad worksheets are provided
in problems dealing with the cubic equations of state.This readable reference text is useful to researchers, academics,
professionals, undergraduate and graduate students in chemical engineering, mechanical engineering and energy studies.
Learn classical thermodynamics alongside statistical mechanics and how macroscopic and microscopic ideas interweave with this
fresh approach to the subjects.
In this newly revised 5th Edition of Chemical and Engineering Thermodynamics, Sandler presents a modern, applied approach to
chemical thermodynamics and provides sufficient detail to develop a solid understanding of the key principles in the field. The text
confronts current information on environmental and safety issues and how chemical engineering principles apply in biochemical
engineering, bio-technology, polymers, and solid-state-processing. This book is appropriate for the undergraduate and graduate
level courses.
Explains and analyzes polymer physical chemistry research methods and experimental data Taking a fresh approach to polymer
physical chemistry, Physical Properties of Macromolecules integrates the two foundations of physical polymer science, theory and
practice. It provides the tools to understand polymer science concepts and research methods, while also instructing how to
analyze experimental data. Drawing on the author's own extensive research in physical properties of polymers as well as more
traditional topics, this text offers detailed analysis of numerous problems in polymer science, including laboratory data and
research results. Topics include: Solid-state dynamics of polymeric materials Glass transitions in amorphous polymers
Semicrystalline polymers and melting transitions Viscoelastic behavior Relaxation processes Macromolecule-metal complexes
Mechanical properties of linear and crosslinked polymers Filled with detailed graphs to help explain important quantitative trends,
Physical Properties of Macromolecules teaches by example, ensuring comprehension of the subject as well as the methodology to
implement theory, problem-solving techniques, and research results in practical situations. This resource serves as the ideal
companion for government laboratories, industrial research scientists, engineers, and professionals in polymer science fields who
are interested in fully grasping all aspects of physical polymer science.
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