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Enables you to easily advance from thermodynamics principles to applications
Thermodynamics for the Practicing Engineer, as the title suggests, is written for
all practicing engineers and anyone studying to become one. Its focus therefore
is on applications of thermodynamics, addressing both technical and pragmatic
problems in the field. Readers are provided a solid base in thermodynamics
theory; however, the text is mostly dedicated to demonstrating how theory is
applied to solve real-world problems. This text's four parts enable readers to
easily gain a foundation in basic principles and then learn how to apply them in
practice: Part One: Introduction. Sets forth the basic principles of
thermodynamics, reviewing such topics as units and dimensions, conservation
laws, gas laws, and the second law of thermodynamics. Part Two: Enthalpy
Effects. Examines sensible, latent, chemical reaction, and mixing enthalpy
effects. Part Three: Equilibrium Thermodynamics. Addresses both principles and
calculations for phase, vapor-liquid, and chemical reaction equilibrium. Part Four:
Other Topics. Reviews such important issues as economics, numerical methods,
open-ended problems, environmental concerns, health and safety management,
ethics, and exergy. Throughout the text, detailed illustrative examples
demonstrate how all the principles, procedures, and equations are put into
practice. Additional practice problems enable readers to solve real-world
problems similar to the ones that they will encounter on the job. Readers will gain
a solid working knowledge of thermodynamics principles and applications upon
successful completion of this text. Moreover, they will be better prepared when
approaching/addressing advanced material and more complex problems.
Annotation A handbook for chemical and process engineers who need a solution
to their practical on-the-job problems. It solves process design problems quickly,
accurately and safely, with hundreds of techniques, shortcuts and calculations.
With the encroachment of the Internet into nearly all aspects of work and life, it
seems as though information is everywhere. However, there is information and
then there is correct, appropriate, and timely information. While we might love
being able to turn to Wikipedia® for encyclopedia-like information or search
Google® for the thousands of links on a topic, engineers need the best
information, information that is evaluated, up-to-date, and complete. Accurate,
vetted information is necessary when building new skyscrapers or developing
new prosthetics for returning military veterans While the award-winning first
edition of Using the Engineering Literature used a roadmap analogy, we now
need a three-dimensional analysis reflecting the complex and dynamic nature of
research in the information age. Using the Engineering Literature, Second Edition
provides a guide to the wide range of resources available in all fields of
engineering. This second edition has been thoroughly revised and features new
sections on nanotechnology as well as green engineering. The information age
has greatly impacted the way engineers find information. Engineers have an
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effect, directly and indirectly, on almost all aspects of our lives, and it is vital that
they find the right information at the right time to create better products and
processes. Comprehensive and up to date, with expert chapter authors, this book
fills a gap in the literature, providing critical information in a user-friendly format.
Designed for chemical engineering students and industry professionals, this book
shows how to write reusable computer programs. Written in the three languages
(C, C++, and MATLAB), it is accompanied by a CD-ROM featuring source code,
executables, figures, and simulations. It also explains each program in detail.
Chemical Engineering DesignPrinciples, Practice and Economics of Plant and
Process DesignButterworth-Heinemann
Coulson and Richardson's Chemical Engineering has been fully revised and
updated to provide practitioners with an overview of chemical engineering. Each
reference book provides clear explanations of theory and thorough coverage of
practical applications, supported by case studies. A worldwide team of editors
and contributors have pooled their experience in adding new content and revising
the old. The authoritative style of the original volumes 1 to 3 has been retained,
but the content has been brought up to date and altered to be more useful to
practicing engineers. This complete reference to chemical engineering will
support you throughout your career, as it covers every key chemical engineering
topic. Coulson and Richardson’s Chemical Engineering: Volume 1A: Fluid Flow:
Fundamentals and Applications, Seventh Edition, covers momentum transfer
(fluid flow) which is one of the three main transport processes of interest to
chemical engineers. Covers momentum transfer (fluid flow) which is one of the
three main transport processes of interest to chemical engineers Includes
reference material converted from textbooks Explores topics, from foundational
through technical Includes emerging applications, numerical methods, and
computational tools
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:
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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 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.
Focusing on the application of mathematics to chemical engineering, Applied
Mathematical Methods for Chemical Engineers addresses the setup and
verification of mathematical models using experimental or other independently
derived data. The book provides an introduction to differential equations common
to chemical engineering, followed by examples of first-order and linear secondorder ordinary differential equations. Later chapters examine Sturm–Liouville
problems, Fourier series, integrals, linear partial differential equations, regular
perturbation, combination of variables, and numerical methods emphasizing the
method of lines with MATLAB® programming examples. Fully revised and
updated, this Third Edition: Includes additional examples related to process
control, Bessel Functions, and contemporary areas such as drug delivery
Introduces examples of variable coefficient Sturm–Liouville problems both in the
regular and singular types Demonstrates the use of Euler and modified Euler
methods alongside the Runge–Kutta order-four method Inserts more depth on
specific applications such as nonhomogeneous cases of separation of variables
Adds a section on special types of matrices such as upper- and lower-triangular
matrices Presents a justification for Fourier-Bessel series in preference to a
complicated proof Incorporates examples related to biomedical engineering
applications Illustrates the use of the predictor-corrector method Expands the
problem sets of numerous chapters Applied Mathematical Methods for Chemical
Engineers, Third Edition uses worked examples to expose several mathematical
methods that are essential to solving real-world process engineering problems.
Engineers often find themselves tasked with the difficult challenge of developing
a design that is both technically and economically feasible. A sharply focused,
how-to book, Engineering Economics and Economic Design for Process
Engineers provides the tools and methods to resolve design and economic
issues. It helps you integrate technical and economic decision making, creating
more profit and growth for your organization. The book puts methods that are
simple, fast, and inexpensive within easy reach. Author Thane Brown sets the
stage by explaining the engineer’s role in the creation of economically feasible
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projects. He discusses the basic economics of projects — how they are funded,
what kinds of investments they require, how revenues, expenses, profits, and
risks are interrelated, and how cash flows into and out of a company. In the
engineering economics section of the book, Brown covers topics such as present
and future values, annuities, interest rates, inflation, and inflation indices. He
details how to create order-of-magnitude and study grade estimates for the
investments in a project and how to make study grade production cost estimates.
Against this backdrop, Brown explores a unique scheme for producing an
Economic Design. He demonstrates how using the Economic Design Model
brings increased economic thinking and rigor into the early parts of design, the
time in a project’s life when its cost structure is being set and when the
engineer’s impact on profit is greatest. The model emphasizes three powerful
new tools that help you create a comprehensive design option list. When the
model is used early in a project, it can drastically lower both capital and
production costs. The book’s uniquely industrial focus presents topics as they
would happen in a real work situation. It shows you how to combine technical and
economic decision making to create economically optimum designs and increase
your impact on profit and growth, and, therefore, your importance to your
organization. Using these time-tested techniques, you can design processes that
cost less to build and operate, and improve your company’s profit.
Chemical Engineering Computation with MATLAB®, Second Edition continues to
present basic to advanced levels of problem-solving techniques using MATLAB
as the computation environment. The Second Edition provides even more
examples and problems extracted from core chemical engineering subject areas
and all code is updated to MATLAB version 2020. It also includes a new chapter
on computational intelligence and: Offers exercises and extensive problemsolving instruction and solutions for various problems Features solutions
developed using fundamental principles to construct mathematical models and
an equation-oriented approach to generate numerical results Delivers a wealth of
examples to demonstrate the implementation of various problem-solving
approaches and methodologies for problem formulation, problem solving,
analysis, and presentation, as well as visualization and documentation of results
Includes an appendix offering an introduction to MATLAB for readers unfamiliar
with the program, which will allow them to write their own MATLAB programs and
follow the examples in the book Provides aid with advanced problems that are
often encountered in graduate research and industrial operations, such as
nonlinear regression, parameter estimation in differential systems, two-point
boundary value problems and partial differential equations and optimization This
essential textbook readies engineering students, researchers, and professionals
to be proficient in the use of MATLAB to solve sophisticated real-world problems
within the interdisciplinary field of chemical engineering. The text features a
solutions manual, lecture slides, and MATLAB program files._
Chemical Engineering Design: Principles, Practice and Economics of Plant and
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Process Design is one of the best-known and most widely adopted texts
available for students of chemical engineering. The text deals with the application
of chemical engineering principles to the design of chemical processes and
equipment. The third edition retains its hallmark features of scope, clarity and
practical emphasis, while providing the latest US codes and standards, including
API, ASME and ISA design codes and ANSI standards, as well as coverage of
the latest aspects of process design, operations, safety, loss prevention,
equipment selection, and more. The text is designed for chemical and
biochemical engineering students (senior undergraduate year, plus appropriate
for capstone design courses where taken), and professionals in industry
(chemical process, biochemical, pharmaceutical, petrochemical sectors).
Provides students with a text of unmatched relevance for chemical process and
plant design courses and for the final year capstone design course Written by
practicing design engineers with extensive undergraduate teaching experience
Contains more than 100 typical industrial design projects drawn from a diverse
range of process industries NEW TO THIS EDITION Includes new content
covering food, pharmaceutical and biological processes and commonly used unit
operations Provides updates on plant and equipment costs, regulations and
technical standards Includes limited online access for students to Cost
Engineering’s Cleopatra Enterprise cost estimating software
Polymer Thermodynamics: Blends, Copolymers and Reversible Polymerization
describes the thermodynamic basis for miscibility as well as the mathematical
models used to predict the compositional window of miscibility and construct
temperature versus volume-fraction phase diagrams. The book covers the binary
interaction model, the solubility parameter approach, and the entropic difference
model. Using equation of state (EOS) theories, thermodynamic models, and
information from physical properties, it illustrates the construction of phase
envelopes. The book presents nine EOS theories, including some that take into
account molecular weight effects. Characteristic values are given in tables. It
uses the binary interaction model to predict the compositional window of
miscibility for copolymer/homopolymer blends and blends of copolymers and
terpolymers with common monomers. It discusses Hansen fractional solubility
parameter values, six phase diagram types, the role of polymer architecture in
phase behavior, and the mathematical framework for multiple glass transition
temperatures found in partially miscible polymer blends. The author also
illustrates biomedical and commercial applications of nanocomposites, the
properties of various polymer alloys, Fick’s laws of diffusion and their
implications during transient events, and the use of the dynamic programming
method in the sequence alignment of DNA and proteins. The final chapter
reviews the thermodynamics of reversible polymerization and copolymerization.
Polymer blends offer improved performance/cost ratios and the flexibility to tailor
products to suit customers’ needs. Exploring physical phenomena, such as
phase separation, this book provides readers with methods to design polymer
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blends and predict the phase behavior of binary polymer blends using desktop
computers.
This four-volume handbook gives a state-of-the-art overview of porous materials,
from synthesis and characterization and simulation all the way to manufacturing
and industrial applications. The editors, coming from academia and industry, are
known for their didactic skills as well as their technical expertise. Coordinating the
efforts of 37 expert authors in 14 chapters, they construct the story of porous
carbons, ceramics, zeolites and polymers from varied viewpoints: surface and
colloidal science, materials science, chemical engineering, and energy
engineering. Volumes 1 and 2 cover the fundamentals of preparation,
characterisation, and simulation of porous materials. Working from the
fundamentals all the way to the practicalities of industrial production processes,
the subjects include hierarchical materials, in situ and operando characterisation
using NMR, X-Ray scattering and tomography, state-of-the-art molecular
simulations of adsorption and diffusion in crystalline nanoporous materials, as
well as the emerging areas of bio-artificing and drug delivery. Volume 3 focuses
on porous materials in industrial separation applications, including adsorption
separation, membrane separation, and osmotic distillation. Finally, and highly
relevant to tomorrow's energy challenges, Volume 4 explains the energy
engineering aspects of applying porous materials in supercapacitors, fuel cells,
batteries, electrolysers and sub-surface energy applications.The text contains
many high-quality colourful illustrations and examples, as well as thousands of upto-date references to peer-reviewed articles, reports and websites for further
reading. This comprehensive and well-written handbook is a must-have reference
for universities, research groups and companies working with porous
materials.Related Link(s)
Recent publications in food engineering concern mainly food process engi
neering, which is related to chemical engineering, and deals primarily with unit
operations and unit processes, as applied to the wide variety of food processing
operations. Relatively less attention is paid to the design and operation of food
processing equipment, which is necessary to carry out all of the food processes
in the food plant. Significant technical advances on processing equipment have
been made by the manufacturers, as evidenced by the efficient modem food pro
cessing plants. There is a need to relate advances in process engineering to proc
ess equipment, and vice versa. This book is an attempt to apply the established
principles of transport phe nomena and unit operations to the design, selection,
and operation of food pro cessing equipment. Since food processing equipment
is still designed empiri cally, due to the complexity of the processes and the
uncertainty of food properties, description of some typical industrial units is
necessary to understand the operating characteristics. Approximate values and
data are used for illustra tive purposes, since there is an understandable lack of
published industrial data.
Suitable for practicing engineers and engineers in training, this book covers the
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most important operations involving particulate solids. Through clear
explanations of theoretical principles and practical laboratory exercises, the text
provides an understanding of the behavior of powders and pulverized systems. It
also helps readers develop skills for operating, optimizing, and innovating particle
processing technologies and machinery in order to carry out industrial operations.
The author explores common bulk solids processing operations, including milling,
agglomeration, fluidization, mixing, and solid-fluid separation.
Adsorption, Ion Exchange and Catalysis is essentially a mixture of environmental
science and chemical reactor engineering. More specifically, three important
heterogeneous processes, namely, adsorption, ion exchange and catalysis, are
analysed, from fundamental kinetics to reactor design with emphasis on their
environmental applications. In Chapter 1, the subject of air and water pollution is
dealt with. Data about pollutants and emission sources are given and the
treatment methods are shortly presented. In Chapter 2, the very basics and
historical development of adsorption, ion exchange and catalysis are presented
as well as their environmental applications. Chapter 3 is devoted to
heterogeneous processes and reactor analysis. All types of reactors are
described in depth and reactor modelling, hydraulics and mass/heat transfer
phenomena are examined for each type of reactor. Chapters 4 and 5 are
dedicated to adsorption & ion exchange and catalysis, respectively. The basic
principles are presented including kinetics, equilibrium, mass/heat transfer
phenomena as well as the analytical solutions of the reactor models presented in
Chapter 3. In the sixth chapter, the subject of scale up is approached. The two
Annexes at the end of the book contain physical properties of substances of
environmental interest as well as unit conversion tables. Finally, nearly all the
examples contained are based on real experimental data found in literature with
environmental interest. Most of the examples consider all aspects of operation
design – kinetics, hydraulics and mass transfer. * Provides basic knowledge of
major environmental problems and connects them to chemical engineering
This book insures the legacy of the original 1950 classic, Process Heat Transfer,
by Donald Q. Kern. This second edition book is divided into three parts:
Fundamental Principles; Heat Exchangers; and Other Heat Transfer Equipment/
Considerations. - Part I provides a series of chapters concerned with introductory
topics that are required when solving heat transfer problems. This part of the
book deals with topics such as steady-state heat conduction, unsteady-state
conduction, forced convection, free convection, and radiation. - Part II is
considered by the authors to be the “meat” of the book – addressing heat
transfer equipment design procedures and applications. In addition to providing a
more meaningful treatment of the various types of heat exchangers, this part also
examines the impact of entropy calculations on exchanger design. - Part III of the
book examines other related topics of interest, including boiling and
condensation, refrigeration and cryogenics, boilers, cooling towers and
quenchers, batch and unsteady-state processes, health & safety and the
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accompanying topic of risk. An Appendix is also included. What is new in the 2nd
edition Changes that are addressed in the 2nd edition so that Kern’s original
work continues to remain relevant in 21st century process engineering include: Updated Heat Exchanger Design - Increased Number of Illustrative Examples Energy Conservation/ Entropy Considerations - Environmental Considerations Health & Safety - Risk Assessment - Refrigeration and Cryogenics - Inclusion of
SI Units
The first English edition of this book was published in 2014. This book was
originally intended for undergraduate and graduate students and had one major
objective: teach the basic concepts of kinetics and reactor design. The main
reason behind the book is the fact that students frequently have great difficulty to
explain the basic phenomena that occur in practice. Therefore, basic concepts
with examples and many exercises are presented in each topic, instead of
specific projects of the industry. The main objective was to provoke students to
observe kinetic phenomena and to think about them. Indeed, reactors cannot be
designed and operated without knowledge of kinetics. Additionally, the empirical
nature of kinetic studies is recognized in the present edition of the book. For this
reason, analyses related to how experimental errors affect kinetic studies are
performed and illustrated with actual data. Particularly, analytical and numerical
solutions are derived to represent the uncertainties of reactant conversions in
distinct scenarios and are used to analyze the quality of the obtained parameter
estimates. Consequently, new topics that focus on the development of analytical
and numerical procedures for more accurate description of experimental errors in
reaction systems and of estimates of kinetic parameters have been included in
this version of the book. Finally, kinetics requires knowledge that must be
complemented and tested in the laboratory. Therefore, practical examples of
reactions performed in bench and semi-pilot scales are discussed in the final
chapter. This edition of the book has been organized in two parts. In the first part,
a thorough discussion regarding reaction kinetics is presented. In the second
part, basic equations are derived and used to represent the performances of
batch and continuous ideal reactors, isothermal and non-isothermal reaction
systems and homogeneous and heterogeneous reactor vessels, as illustrated
with several examples and exercises. This textbook will be of great value to
undergraduate and graduate students in chemical engineering as well as to
graduate students in and researchers of kinetics and catalysis.
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
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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.
As the chemical process industry is among the most energy demanding sectors,
chemical engineers are endeavoring to contribute towards sustainable future.
Due to the limitation of fossil fuels, the need for energy independence, as well as
the environmental problem of the greenhouse gas effect, there is a large
increasing interest in the research and development of chemical processes that
require less capital investment and reduced operating costs and lead to high ecoefficiency. The use of heat pumps is a hot topic due to many advantages, such
as low energy requirements as well as an increasing number of industrial
applications. Therefore, in the current book, authors are focusing on use of heat
pumps in the chemical industry, providing an overview of heat pump technology
as applied in the chemical process industry, covering both theoretical and
practical aspects: working principle, applied thermodynamics, theoretical
background, numerical examples and case studies, as well as practical
applications. The worked-out examples have been included to instruct students,
engineers and process designers about how to design various heat pumps used
in the industry. Reader friendly resources namely relevant equations, diagrams,
figures and references that reflect the current and upcoming heat pump
technologies, will be of great help to all readers from the chemical and
petrochemical industry, biorefineries and other related areas.
Focusing on the application of mathematics to chemical engineering, Applied
Mathematical Methods for Chemical Engineers, Second Edition addresses the
setup and verification of mathematical models using experimental or other
independently derived data. An expanded and updated version of its wellPage 9/16
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respected predecessor, this book uses worked examples to illustrate several
mathematical methods that are essential in successfully solving process
engineering problems. The book first provides an introduction to differential
equations that are common to chemical engineering, followed by examples of
first-order and linear second-order ordinary differential equations (ODEs). Later
chapters examine Sturm–Liouville problems, Fourier series, integrals, linear
partial differential equations (PDEs), and regular perturbation. The author also
focuses on examples of PDE applications as they relate to the various
conservation laws practiced in chemical engineering. The book concludes with
discussions of dimensional analysis and the scaling of boundary value problems
and presents selected numerical methods and available software packages. New
to the Second Edition · Two popular approaches to model development: shell
balance and conservation law balance · One-dimensional rod model and a planar
model of heat conduction in one direction · Systems of first-order ODEs ·
Numerical method of lines, using MATLAB® and Mathematica where appropriate
This invaluable resource provides a crucial introduction to mathematical methods
for engineering and helps in choosing a suitable software package for computerbased algebraic applications.
This book deals with various unique elements in the drugdevelopment process
within chemical engineering science andpharmaceutical R&D. The book is
intended to be used as aprofessional reference and potentially as a text book
reference inpharmaceutical engineering and pharmaceutical sciences. Many of
theexperimental methods related to pharmaceutical process developmentare
learned on the job. This book is intended to provide many ofthose important
concepts that R&D Engineers and manufacturingEngineers should know and be
familiar if they are going to besuccessful in the Pharmaceutical Industry. These
include basicanalytics for quantitation of reaction components– oftenskipped in
ChE Reaction Engineering and kinetics books. In additionChemical Engineering
in the Pharmaceutical Industryintroduces contemporary methods of data analysis
for kineticmodeling and extends these concepts into Quality by Designstrategies
for regulatory filings. For the current professionals,in-silico process modeling
tools that streamlineexperimental screening approaches is also new and
presented here.Continuous flow processing, although mainstream for ChE, is
uniquein this context given the range of scales and the complex
economicsassociated with transforming existing batch-plant capacity. The book
will be split into four distinct yet related parts.These parts will address the
fundamentals of analytical techniquesfor engineers, thermodynamic modeling,
and finally provides anappendix with common engineering tools and examples of
theirapplications.
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
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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.
Chemical Process Engineering presents a systematic approach to solving design
problems by listing the needed equations, calculating degrees-of-freedom,
developing calculation procedures to generate process specifications- mostly
pressures, temperatures, compositions, and flow rates- and sizing equipment.
This illustrative reference/text tabulates numerous easy-to-follow calculation
procedures as well as the relationships needed for sizing commonly used
equipment.
Separation Process Essentials provides an interactive approach for students to
learn the main separation processes (distillation, absorption, stripping, and
solvent extraction) using material and energy balances with equilibrium
relationships, while referring readers to other more complete works when
needed. Membrane separations are included as an example of non-equilibrium
processes. This book reviews and builds on material learned in the first chemical
engineering courses such as Material and Energy Balances and
Thermodynamics as applied to separations. It relies heavily on example
problems, including completely worked and explained problems followed by "Try
This At Home" guided examples. Most examples have accompanying
downloadable Excel spreadsheet simulations. The book also offers a
complementary website, http://separationsbook.com, with supplementary
material such as links to YouTube tutorials, practice problems, and the Excel
simulations. This book is aimed at second and third year undergraduate students
in Chemical engineering, as well as professionals in the field of Chemical
engineering, and can be used for a one semester course in separation processes
and unit operations.
Micro process engineering is approaching both academia and industry. With the
provision of micro devices, systems and whole plants by commercial suppliers,
one main barrier for using these units has been eliminated. This book focuses on
processes and their plants rather than on devices: what is 'before', 'behind' and
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'around' micro device fabrication - and gives a comprehensive and detailed
overview on the micro-reactor plants and three topic-class applications which are
mixing, fuel processing, and catalyst screening. Thus, the book reflects the
current level of development from 'micro-reactor design' to 'micro-reactor process
design'.
Diese umfassendste Darstellung des Themas in deutscher Sprache wurde von
namhaften Experten aus Hochschule und Industrie geschrieben. Grundlagen und
Praxis der Fluidverfahrenstechnik werden allgemeinverständlich und mit vielen
Praxisbeispielen erklärt. Die Studienausgabe enthält den kompletten Inhalt der
Erstausgabe: über 1200 Seiten mit Expertenwissen, die keine Fragen offen
lassen. Mit seiner breit gefächerten Thematik ist das Buch ein zuverlässiger
Begleiter für Planungs- und Betriebsingenieure wie für Neueinsteiger und
Hochschulabgänger, die Grundlagenwissen in die Praxis umsetzen wollen. '...
zeichnet sich neben der Methodik vor allem auch durch den Praxisbezug und das
beschriebene Erfahrungswissen aus. ... Es kann als Wissensvermittler, Ratgeber
und auch als Nachschlagewerk empfohlen werden.' (Filtrieren und Separieren)
A practical workbook that bridges the gap between theory andpractice in the
nanotechnology field Because nanosized particles possess unique
properties,nanotechnology is rapidly becoming a major interest in engineeringand
science. Nanotechnology: Basic Calculations for Engineers andScientists-a
logical follow-up to the author's previous text,Nanotechnology: Environmental
Implications and Solutions-presents apractical overview of nanotechnology in a
unique workbookformat. The author has developed nearly 300 problems that
provide a clearunderstanding of this growing field in four distinct areas ofstudy: *
Chemistry fundamentals and principles * Particle technology * Applications *
Environmental concerns These problems have been carefully chosen to address
the mostimportant basic concepts, issues, and applications within eacharea,
including such topics as patent evaluation, toxicology,particle dynamics,
ventilation, risk assessment, and manufacturing.An introduction to quantum
mechanics is also included in theAppendix. These stand-alone problems follow
an orderly and logicalprogression designed to develop the reader's
technicalunderstanding. "This is certain to become the pacesetter in the field, a
text tobenefit both students of all technical disciplines and practicingengineers
and researchers." -Dr. Howard Beim, Professor of Chemistry, U.S. Merchant
MarineAcademy "Dr. Theodore has covered most of the important
nanotechnologysubject matter in this ...work through simple, easy-tofollowproblems." -John McKenna, President and CEO, ETS, Inc.
This book offers several solutions or approaches in solving mass transfer
problems for different practical chemical engineering applications: measurements
of the diffusion coefficients, estimation of the mass transfer coefficients, mass
transfer limitation in separation processes like drying, extractions, absorption,
membrane processes, mass transfer in the microbial fuel cell design, and
problems of the mass transfer coupled with the heterogeneous combustion. I
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believe this book can provide its readers with interesting ideas and inspirations or
direct solutions of their particular problems.
Despite the length of time it has been around, its importance, and vast amounts
of research, combustion is still far from being completely understood. Industrial
applications of combustion add environmental, cost, and fuel consumption issues
to its fundamental complexity, and the process and power generation industries
in particular present their o
Dieses Lehrbuch wendet sich primär an Studenten der Chemie, des
Chemieingenieurwesens und der Verfahrenstechnik an Fachhochschulen und im
universitären Bereich. Es soll darüber hinaus Ingenieuren und Fachkräften,
denen reaktionstechnische Aufgabenstellungen in der Berufstätigkeit begegnen,
die erforderlichen Hilfsmittel zu deren Lösung aufzeigen und eine Ergänzung
ihrer Fachkenntnisse ermöglichen. Es ist als ein auch zum Selbststudium
geeignetes Lehrbuch konzipiert, das in die Methoden und die Grundlagen der
Chemischen Reaktionstechnik einführt. Behandelt werden Stöchiometrie,
Berechnung chemischer Gleichgewichte, prinzipieller Aufbau und Betriebsweise
technisch-chemischer Reaktoren, Mengen- und Wärmebilanzen,
Verweilzeitverhalten, Auslegung und Berechnung idealer isothermer und
nichtisothermer Reaktoren für Homogenreaktionen, Bestimmung kinetischer
Parameter aus Messwerten und Grundlagen heterogener Reaktionen. Die
Lösung typischer Aufgabenstellungen aus diesen Bereichen wird in jedem
Kapitel anhand ausgearbeiteter Beispiele vorgestellt, die durch zahlreiche
Abbildungen, Tabellen, Literaturhinweise und Übungsaufgaben (mit
Ergebnisangabe und gegebenenfalls Lösungshinweisen) ergänzt sind.
This textbook summarizes the fundamentals of mass balance relevant for
chemical engineers and an easy and comprehensive manner. Plenty of example
calculations, schemes and flow diagrams facilitate the understanding. Case
studies from relevant topics such as sustainable chemistry illustrate the theory
behind current applications.
There is a renaissance that is occurring in chemical and process engineering,
and it is crucial for today's scientists, engineers, technicians, and operators to
stay current. With so many changes over the last few decades in equipment and
processes, petroleum refining is almost a living document, constantly needing
updating. With no new refineries being built, companies are spending their capital
re-tooling and adding on to existing plants. Refineries are like small cities, today,
as they grow bigger and bigger and more and more complex. A huge percentage
of a refinery can be changed, literally, from year to year, to account for the type of
crude being refined or to integrate new equipment or processes. This book is the
most up-to-date and comprehensive coverage of the most significant and recent
changes to petroleum refining, presenting the state-of-the-art to the engineer,
scientist, or student. Useful as a textbook, this is also an excellent, handy go-to
reference for the veteran engineer, a volume no chemical or process engineering
library should be without. Written by one of the world's foremost authorities, this
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book sets the standard for the industry and is an integral part of the petroleum
refining renaissance. It is truly a must-have for any practicing engineer or student
in this area.
Der Einsatz von Brennstoffzellensystemen im Flugzeug bietet die Möglichkeit, die
Funktionen Strom, Wasser- und Inertgaserzeugung mit Hilfe eines einzigen
Systems zu gewährleisten, Hilfssysteme (Wassertanks, die konventionelle APU
und das FTIS) können ebenso entfallen wie die zusätzliche Speicherung von
Wasser. Generatoren und Batterien können kleiner dimensioniert werden. Diese
Maßnahmen verringern den Kraftstoffverbrauch, erhöhen die Gesamteffizienz
eines Flugzeuges und ermöglichen einen emissionsarmen Betrieb von
Flugzeugen im Flug und besonders am Boden. Die Autoren vergleichen Aspekte
bei der Nutzung heutiger und zukünftiger Kraftstoffe für Brennstoffzellen in der
Luftfahrt. Die Eigenschaften geeigneter Brennstoffzellentypen werden
beschrieben und analysiert, es wird dabei dargestellt warum der
Brennstoffzellentyp HT-PEFC besonders geeignet ist und welche
Herausforderungen damit verbunden sind. Technische Entwicklungen, wie die
HT-PEFC Stackentwicklung, die der Komponenten des
Brenngaserzeugungssystems und der Aufbau und der Test eines 5 kWe HTPEFC Gesamtsystems werden beschrieben. Das Buch schließt mit der
Betrachtung von Brennstoffzellensystemen als Bestandteil eines
multifunktionalen Systems und dem Ausblick auf zukünftige Anwendungen in der
Luftfahrttechnik.
A brand new book, FUNDAMENTALS OF CHEMICAL ENGINEERING
THERMODYNAMICS makes the abstract subject of chemical engineering
thermodynamics more accessible to undergraduate students. The subject is
presented through a problem-solving inductive (from specific to general) learning
approach, written in a conversational and approachable manner. Suitable for
either a one-semester course or two-semester sequence in the subject, this book
covers thermodynamics in a complete and mathematically rigorous manner, with
an emphasis on solving practical engineering problems. The approach taken
stresses problem-solving, and draws from best practice engineering teaching
strategies. FUNDAMENTALS OF CHEMICAL ENGINEERING
THERMODYNAMICS uses examples to frame the importance of the material.
Each topic begins with a motivational example that is investigated in context to
that topic. This framing of the material is helpful to all readers, particularly to
global learners who require big picture insights, and hands-on learners who
struggle with abstractions. Each worked example is fully annotated with sketches
and comments on the thought process behind the solved problems. Common
errors are presented and explained. Extensive margin notes add to the book
accessibility as well as presenting opportunities for investigation. Important
Notice: Media content referenced within the product description or the product
text may not be available in the ebook version.
Physical Principles of Chemical Engineering covers the significant advancements
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in the understanding of the physical principles of chemical engineering. This book
is composed of 12 chapters that describe chemical unit processes through
analogy with the unit of operations of chemical engineering. The introductory
chapters survey the concept and principles of mass and energy balances, as well
as the application of entropy. The next chapters deal with the probability and
kinetic theories of gases, the physical aspects of solids, the different dispersed
systems, and the principles and application of fluid dynamics. Other chapters
discuss the property dimension and model theory; heat, mass, and momentum
transfer; and the characteristics of multiphase flow processes. The final chapters
review the model of rheological bodies, the molecular-kinetic interpretations of
rheological behavior, and the principles of reaction kinetics. This book will prove
useful to chemical engineers.
27th European Symposium on Computer Aided Process Engineering, Volume 40 contains the
papers presented at the 27th European Society of Computer-Aided Process Engineering
(ESCAPE) event held in Barcelona, October 1-5, 2017. It is a valuable resource for chemical
engineers, chemical process engineers, researchers in industry and academia, students, and
consultants for chemical industries. Presents findings and discussions from the 27th European
Society of Computer-Aided Process Engineering (ESCAPE) event
This books format follows an applications-oriented text and servesas a training tool for
individuals in education and industryinvolved directly, or indirectly, with chemical reactors.
Itaddresses both technical and calculational problems in this field.While this text can be
complimented with texts on chemical kineticsand/or reactor design, it also stands alone as a
self-teachingaid. The first part serves as an introduction to the subject titleand contains
chapters dealing with history, process variables,basic operations, kinetic principles, and
conversion variables. Thesecond part of the book addresses traditional reactor
analysis;chapter topics include batch, CSTRs, tubular flow reactors, plus acomparison of these
classes of reactors. Part 3 keys on reactorapplications that include non-ideal reactors: thermal
effects,interpretation of kinetic data, and reactor design. The bookconcludes with other reactor
topics; chapter titles includecatalysis, catalytic reactors, other reactions and reactors, andABETrelated topics. An extensive Appendix is also included
Zum Lehrbuch: Dieses kompakte Einführungslehrbuch vermittelt die wesentlichen Grundlagen
der Technischen Chemie. Es richtet sich in erster Linie an Studierende der Chemie sowie des
Chemie- und des Bioingenieurwesens und setzt lediglich solide Grundkenntnisse in
organischer, anorganischer und physikalischer Chemie voraus. Das Werk ist in 19 etwa gleich
lange Kapitel unterteilt, die jeweils ungefähr dem Umfang einer doppelstündigen Vorlesung mit
Übung entsprechen. Die überschaubaren Einheiten erleichtern es auch, sich den Inhalt im
Selbststudium anzueignen. Die vier Kapitelblöcke „Grundlagen", „Reaktions- und
Trenntechnik", „Verfahrensentwicklung" und „Chemische Prozesse" folgen im Wesentlichen
dem „Lehrprofil Technische Chemie" des DECHEMA-Unterrichtsausschusses für Technische
Chemie. Der Teil „Grundlagen" liefert allgemeine Definitionen und beschreibt den Weg von der
Laborchemie über den Technikums- bis zum Produktionsmaßstab. Der Leser erhält hier
Informationen über den aktuellen Prozessverbund der chemischen Industrie und über die
wesentlichen Produktstammbäume. Zwei Kapitel über physikalisch-chemische Grundlagen
legen die Basis für das Verständnis der Abläufe in industriellen Reaktions- und
Trennapparaturen. Im Teil „Reaktions- und Trenntechnik" wird zunächst der Reaktionsteil
eines chemischen Prozesses betrachtet, einschließlich einer Übersicht über ideale und reale
Reaktortypen. Das nächste Thema sind die thermischen und mechanischen
Grundoperationen, die zur Vorbereitung von Edukten und zur Nachbereitung von
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Prozessströmen von wesentlicher Bedeutung sind. Schließlich wird der Leser mit dem Aufbau
von chemischen Fließschemata vertraut gemacht, die die Kommunikation zwischen dem
Chemiker und dem Ingenieur erleichtern. Der Teil „Verfahrensentwicklung" widmet sich den
entscheidenden Aspekten bei der Auswahl eines chemischen Verfahrens für die industrielle
Chemie. Hier geht es um Fragen wie die Auswahl der optimalen Rohstoffe, die Verwendung
von Koppelprodukten und die Nutzung von Energieströmen. Auch die bei der
Verfahrensentwicklung zu berücksichtigenden Sicherheitsauflagen und Umweltaspekte
kommen zur Sprache. Da bei der Optimierung chemischer Prozesse katalytische Reaktionen
eine zentrale Rolle einnehmen, stellen eigene Kapitel die heterogene und die homogene
Katalyse an wichtigen Beispielen vor. Der Teil „Chemische Prozesse" gibt einen kurzen
Überblick über die wichtigsten Produktgruppen der industriellen Chemie. Von den Rohstoffen
Erdöl, Erdgas und Kochsalz ausgehend werden bedeutende organische und anorganische
Basis- und Zwischenchemikalien vorgestellt. Wesentliche Endprodukte der chemischen
Industrie, die Polymeren und die organischen Feinchemikalien, sind ein weiteres Thema.
Ausführlich diskutiert werden schließlich auch moderne Trends wie beispielsweise der
langfristige Wechsel von fossilen zu nachwachsenden Rohstoffen. Jedes Kapitel ist kompakt
aufgebaut und mit Abbildungen, Gleichungen, Fließschemata, Tabellen, Apparatezeichnungen
und Fotos anschaulich gestaltet. Die Kapitel enden jeweils mit einer kurzen
Zusammenfassung, den „Take Home Messages". Diese rekapitulieren noch einmal alle
wesentlichen Aussagen des Kapitels und ermöglichen eine zügige Wiederholung des
Lernstoffes. Ergänzt wird jedes Kapitel durch zehn kurze Testfragen, die sogenannten
„Quickies", die sich nach sorgfältigem Durcharbeiten des Textes schnell lösen lassen; die
Antworten stehen zudem am Ende des Buches. Dort findet man ferner zu allen Kapiteln die
Literaturangaben, die sich auf wesentliche Nachschlagewerke und Lehrbücher konzentrieren.
Phase Equilibria in Chemical Engineering is devoted to the thermodynamic basis and practical
aspects of the calculation of equilibrium conditions of multiple phases that are pertinent to
chemical engineering processes. Efforts have been made throughout the book to provide
guidance to adequate theory and practice. The book begins with a long chapter on equations
of state, since it is intimately bound up with the development of thermodynamics. Following
material on basic thermodynamics and nonidealities in terms of fugacities and activities,
individual chapters are devoted to equilibria primarily between pairs of phases. A few topics
that do not fit into these categories and for which the state of the art is not yet developed
quantitatively have been relegated to a separate chapter. The chapter on chemical equilibria is
pertinent since many processes involve simultaneous chemical and phase equilibria. Also
included are chapters on the evaluation of enthalpy and entropy changes of nonideal
substances and mixtures, and on experimental methods. This book is intended as a reference
and self-study as well as a textbook either for full courses in phase equilibria or as a
supplement to related courses in the chemical engineering curriculum. Practicing engineers
concerned with separation technology and process design also may find the book useful.
The Definitive Reference for Food Scientists & EngineersThe Second Edition of the
Encyclopedia of Agricultural, Food, and Biological Engineering focuses on the processes used
to produce raw agricultural materials and convert the raw materials into consumer products for
distribution. It provides an improved understanding of the processes used in
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