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A Practical, Up-to-Date Introduction to Applied
Thermodynamics, Including Coverage of Process Simulation
Models and an Introduction to Biological Systems Introductory
Chemical Engineering Thermodynamics, Second Edition,
helps readers master the fundamentals of applied
thermodynamics as practiced today: with extensive
development of molecular perspectives that enables
adaptation to fields including biological systems,
environmental applications, and nanotechnology. This text is
distinctive in making molecular perspectives accessible at the
introductory level and connecting properties with practical
implications. Features of the second edition include
Hierarchical instruction with increasing levels of detail:
Content requiring deeper levels of theory is clearly delineated
in separate sections and chapters Early introduction to the
overall perspective of composite systems like distillation
columns, reactive processes, and biological systems Learning
objectives, problem-solving strategies for energy balances
and phase equilibria, chapter summaries, and “important
equations” for every chapter Extensive practical examples,
especially coverage of non-ideal mixtures, which include
water contamination via hydrocarbons, polymer
blending/recycling, oxygenated fuels, hydrogen bonding,
osmotic pressure, electrolyte solutions, zwitterions and
biological molecules, and other contemporary issues
Supporting software in formats for both MATLAB® and
spreadsheets Online supplemental sections and resources
including instructor slides, ConcepTests, coursecast videos,
and other useful resources
Created to help scientists and engineers write computer code,
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this practical book addresses the important tools and
techniques that are necessary for scientific computing, but
which are not yet commonplace in science and engineering
curricula. This book contains chapters summarizing the most
important topics that computational researchers need to know
about. It leverages the viewpoints of passionate experts
involved with scientific computing courses around the globe
and aims to be a starting point for new computational
scientists and a reference for the experienced. Each
contributed chapter focuses on a specific tool or skill,
providing the content needed to provide a working knowledge
of the topic in about one day. While many individual books on
specific computing topics exist, none is explicitly focused on
getting technical professionals and students up and running
immediately across a variety of computational areas.
Modeling and computing is becoming an essential part of the
analysis and design of an engineered system. This is also
true of "geotechnical systems", such as soil foundations,
earth dams and other soil-structure systems. The general
goal of modeling and computing is to predict and understand
the behaviour of the system subjected to a variety of possible
conditions/scenarios (with respect to both external stimuli and
system parameters), which provides the basis for a rational
design of the system. The essence of this is to predict the
response of the system to a set of external forces. The
modelling and computing essentially involve the following
three phases: (a) Idealization of the actual physical problem,
(b) Formulation of a mathematical model represented by a set
of equations governing the response of the system, and (c)
Solution of the governing equations (often requiring numerical
methods) and graphical representation of the numerical
results. This book will introduce these phases. MATLAB®
codes and MAPLE® worksheets are available for those who
have bought the book. Please contact the author at
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mbulker@itu.edu.tr or canulker@gmail.com. Kindly provide
the invoice number and date of purchase.
This concise book is a broad and highly motivational
introduction for first-year engineering students to the exciting
of field of chemical engineering. The material in the text is
meant to precede the traditional second-year topics. It
provides students with, 1) materials to assist them in deciding
whether to major in chemical engineering; and 2) help for
future chemical engineering majors to recognize in later
courses the connections between advanced topics and
relationships to the whole discipline. This text, or portions of
it, may be useful for the chemical engineering portion of a
broader freshman level introduction to engineering course
that examines multiple engineering fields.
'Chemical engineering is the field of applied science that
employs physical, chemical, and biological rate processes for
the betterment of humanity'. This opening sentence of
Chapter 1 has been the underlying paradigm of chemical
engineering. Chemical Engineering: An Introduction is
designed to enable the student to explore the activities in
which a modern chemical engineer is involved by focusing on
mass and energy balances in liquid-phase processes.
Problems explored include the design of a feedback level
controller, membrane separation, hemodialysis, optimal
design of a process with chemical reaction and separation,
washout in a bioreactor, kinetic and mass transfer limits in a
two-phase reactor, and the use of the membrane reactor to
overcome equilibrium limits on conversion. Mathematics is
employed as a language at the most elementary level.
Professor Morton M. Denn incorporates design meaningfully;
the design and analysis problems are realistic in format and
scope.
Taking a highly pragmatic approach to presenting the
principles and applications of chemical engineering, this
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companion text for students and working professionals offers
an easily accessible guide to solving problems using
computers. The primer covers the core concepts of chemical
engineering, from conservation laws all the way up to
chemical kinetics, without heavy stress on theory and is
designed to accompany traditional larger core texts. The book
presents the basic principles and techniques of chemical
engineering processes and helps readers identify typical
problems and how to solve them. Focus is on the use of
systematic algorithms that employ numerical methods to
solve different chemical engineering problems by describing
and transforming the information. Problems are assigned for
each chapter, ranging from simple to difficult, allowing
readers to gradually build their skills and tackle a broad range
of problems. MATLAB and Excel® are used to solve many
examples and the more than 70 real examples throughout the
book include computer or hand solutions, or in many cases
both. The book also includes a variety of case studies to
illustrate the concepts and a downloadable file containing fully
worked solutions to the book’s problems on the publisher’s
website. Introduces the reader to chemical engineering
computation without the distractions caused by the contents
found in many texts. Provides the principles underlying all of
the major processes a chemical engineer may encounter as
well as offers insight into their analysis, which is essential for
design calculations. Shows how to solve chemical
engineering problems using computers that require numerical
methods using standard algorithms, such as MATLAB® and
Excel®. Contains selective solved examples of many
problems within the chemical process industry to demonstrate
how to solve them using the techniques presented in the text.
Includes a variety of case studies to illustrate the concepts
and a downloadable file containing fully worked solutions to
problems on the publisher’s website. Offers non-chemical
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engineers who are expected to work with chemical engineers
on projects, scale-ups and process evaluations a solid
understanding of basic concepts of chemical engineering
analysis, design, and calculations.
The field of chemical engineering is in constant evolution, and
access to information technology is changing the way
chemical engineering problems are addressed. Inspired by
the need for a user-friendly chemical engineering text that
demonstrates the real-world applicability of different computer
programs, Introduction to Software for Chemical Engineers
acquaints readers with the capabilities of various general
purpose, mathematical, process modeling and simulation,
optimization, and specialized software packages, while
explaining how to use the software to solve typical problems
in fluid mechanics, heat and mass transfer, mass and energy
balances, unit operations, reactor engineering, and process
and equipment design and control. Employing nitric acid
production, methanol and ammonia recycle loops, and SO2
oxidation reactor case studies and other practical examples,
Introduction to Software for Chemical Engineers shows how
computer packages such as Excel, MATLAB®, Mathcad,
CHEMCAD, Aspen HYSYS®, gPROMS, CFD, DEM, GAMS,
and AIMMS are used in the design and operation of chemical
reactors, distillation columns, cooling towers, and more. Make
Introduction to Software for Chemical Engineers your go-to
guide and quick reference for the use of computer software in
chemical engineering applications.

Step-by-step instructions enable chemical engineers
to masterkey software programs and solve complex
problems Today, both students and professionals in
chemical engineeringmust solve increasingly
complex problems dealing with refineries,fuel cells,
microreactors, and pharmaceutical
plants, to name
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afew. With this book as their guide, readers learn to
solve theseproblems using their computers and
Excel, MATLAB, Aspen Plus, andCOMSOL
Multiphysics. Moreover, they learn how to check
theirsolutions and validate their results to make sure
they have solvedthe problems correctly. Now in its
Second Edition, Introduction to ChemicalEngineering
Computing is based on the author’s
firsthandteaching experience. As a result, the
emphasis is on problemsolving. Simple introductions
help readers become conversant witheach program
and then tackle a broad range of problems in
chemicalengineering, including: Equations of state
Chemical reaction equilibria Mass balances with
recycle streams Thermodynamics and simulation of
mass transfer equipment Process simulation Fluid
flow in two and three dimensions All the chapters
contain clear instructions, figures, andexamples to
guide readers through all the programs and types
ofchemical engineering problems. Problems at the
end of each chapter,ranging from simple to difficult,
allow readers to gradually buildtheir skills, whether
they solve the problems themselves or inteams. In
addition, the book’s accompanying website lists
thecore principles learned from each problem, both
from a chemicalengineering and a computational
perspective. Covering a broad range of disciplines
and problems withinchemical engineering,
Introduction to Chemical EngineeringComputing is
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recommended for both undergraduate and
graduatestudents as well as practicing engineers
who want to know how tochoose the right computer
software program and tackle almost anychemical
engineering problem.
Part I: Process design -- Introduction to design -Process flowsheet development -- Utilities and
energy efficient design -- Process simulation -Instrumentation and process control -- Materials of
construction -- Capital cost estimating -- Estimating
revenues and production costs -- Economic
evaluation of projects -- Safety and loss prevention -General site considerations -- Optimization in design
-- Part II: Plant design -- Equipment selection,
specification and design -- Design of pressure
vessels -- Design of reactors and mixers -Separation of fluids -- Separation columns
(distillation, absorption and extraction) -Specification and design of solids-handling
equipment -- Heat transfer equipment -- Transport
and storage of fluids.
This classic book covers the solution of differential
equations in science and engineering in such as way
as to provide an introduction for novices before
progressing toward increasingly more difficult
problems. The Method of Weighted Residuals and
Variational Principles describes variational
principles, including how to find them and how to use
them to construct error bounds and create stationary
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principles. The book also illustrates how to use
simple methods to find approximate solutions, shows
how to use the finite element method for more
complex problems, and provides detailed information
on error bounds. Problem sets make this book ideal
for self-study or as a course text.
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 problem-solving 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
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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._
In this second edition of An Introduction to Numerical
Methods for Chemical Engineers the author has
revised text, added new problems, and updated the
accompanying computer programs. The result is a
text that puts students on the cutting-edge of solving
relevant chemical engineering problems.Designed
explicitly for undergraduates, this book provides
students with software and experience to solve a
number of problems.Included in the text are:
Numerical algorithms in explicit detail. Example
problems from thermodynamic, fluid flow, heat
transfer, mass transfer, kinetics, and process design.
Equations developed specifically for the student from
the example problems. An introduction to advanced
numerical techniques, such as finite elements,
singular value decomposition, and arc length
homotopy. An introduction to optimization. A
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systematic approach to process modeling presented
with advanced modeling examples. The software
that accompanies the book is for IBM-compatible
PCs. A solution manual is also available upon
request.An Introduction to Numerical Methods for
Chemical Engineers was first published in 1988 and
has been taught in universities throughout the
nation.
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
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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.
This book is an outgrowth of the author’s teaching
experience of a course on Introduction to Chemical
Engineering to the first-year chemical engineering
students of the Indian Institute of Technology
Madras. The book serves to introduce the students
to the role of a chemical engineer in society. In
addition to the classical industries, the role of
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chemical engineers in several esoteric areas such as
semiconductor processing and biomedical
engineering is discussed. Besides highlighting the
principles and processes of chemical engineering,
the book shows how chemical engineering concepts
from the basic sciences and economics are used to
seek solutions to engineering problems. The book is
rich in examples of innovative solutions found to
problems faced in chemical industry. It includes a
wide spectrum of topics, selected from the industrial
interactions of the author. It encourages the student
to see the similarities in the concepts which govern
apparently dissimilar examples. It introduces various
concepts, using both physical and mathematical
bases, to facilitate the understanding of difficult
processes such as the scale-up process. The book
contains several case studies on safety, ethics and
environ-mental issues in chemical process
industries.
While various software packages have become essential for
performing unit operations and other kinds of processes in
chemical engineering, the fundamental theory and methods
of calculation must also be understood to effectively test the
validity of these packages and verify the results. Computer
Methods in Chemical Engineering, Second Edition presents
the most used simulation software along with the theory
involved. It covers chemical engineering thermodynamics,
fluid mechanics, material and energy balances, mass transfer
operations, reactor design, and computer applications in
chemical engineering. The highly anticipated Second Edition
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is thoroughly updated to reflect the latest updates in the
featured software and has added a focus on real reactors,
introduces AVEVA Process Simulation software, and includes
new and updated appendixes. Through this book, students
will learn the following: What chemical engineers do The
functions and theoretical background of basic chemical
engineering unit operations How to simulate chemical
processes using software packages How to size chemical
process units manually and with software How to fit
experimental data How to solve linear and nonlinear algebraic
equations as well as ordinary differential equations Along with
exercises and references, each chapter contains a theoretical
description of process units followed by numerous examples
that are solved step by step via hand calculation and
computer simulation using Hysys/UniSim, PRO/II, Aspen
Plus, and SuperPro Designer. Adhering to the Accreditation
Board for Engineering and Technology (ABET) criteria, the
book gives chemical engineering students and professionals
the tools to solve real problems involving thermodynamics
and fluid-phase equilibria, fluid flow, material and energy
balances, heat exchangers, reactor design, distillation,
absorption, and liquid extraction. This new edition includes
many examples simulated by recent software packages. In
addition, fluid package information is introduced in correlation
to the numerical problems in book. An updated solutions
manual and PowerPoint slides are also provided in addition to
new video guides and UniSim program files.
Familiarizes the student or an engineer new to process safety
with the concept of process safety management Serves as a
comprehensive reference for Process Safety topics for
student chemical engineers and newly graduate engineers
Acts as a reference material for either a stand-alone process
safety course or as supplemental materials for existing
curricula Includes the evaluation of SACHE courses for
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application of process safety principles throughout the
standard Ch.E. curricula in addition to, or as an alternative to,
adding a new specific process safety course Gives examples
of process safety in design
Outlines the concepts of chemical engineering so that nonchemical engineers can interface with and understand basic
chemical engineering concepts Overviews the difference
between laboratory and industrial scale practice of chemistry,
consequences of mistakes, and approaches needed to scale
a lab reaction process to an operating scale Covers basics of
chemical reaction eningeering, mass, energy, and fluid
energy balances, how economics are scaled, and the nature
of various types of flow sheets and how they are developed
vs. time of a project Details the basics of fluid flow and
transport, how fluid flow is characterized and explains the
difference between positive displacement and centrifugal
pumps along with their limitations and safety aspects of these
differences Reviews the importance and approaches to
controlling chemical processes and the safety aspects of
controlling chemical processes, Reviews the important
chemical engineering design aspects of unit operations
including distillation, absorption and stripping, adsorption,
evaporation and crystallization, drying and solids handling,
polymer manufacture, and the basics of tank and agitation
system design
The field of chemical engineering is undergoing a global
“renaissance,” with new processes, equipment, and sources
changing literally every day. It is a dynamic, important area of
study and the basis for some of the most lucrative and
integral fields of science. Introduction to Chemical
Engineering offers a comprehensive overview of the concept,
principles and applications of chemical engineering. It
explains the distinct chemical engineering knowledge which
gave rise to a general-purpose technology and broadest
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engineering field. The book serves as a conduit between
college education and the real-world chemical engineering
practice. It answers many questions students and young
engineers often ask which include: How is what I studied in
the classroom being applied in the industrial setting? What
steps do I need to take to become a professional chemical
engineer? What are the career diversities in chemical
engineering and the engineering knowledge required? How is
chemical engineering design done in real-world? What are
the chemical engineering computer tools and their
applications? What are the prospects, present and future
challenges of chemical engineering? And so on. It also
provides the information new chemical engineering hires
would need to excel and cross the critical novice engineer
stage of their career. It is expected that this book will enhance
students understanding and performance in the field and the
development of the profession worldwide. Whether a new-hire
engineer or a veteran in the field, this is a must—have volume
for any chemical engineer’s library.
Neural networks have received a great deal of attention
among scientists and engineers. In chemical engineering,
neural computing has moved from pioneering projects toward
mainstream industrial applications. This book introduces the
fundamental principles of neural computing, and is the first to
focus on its practical applications in bioprocessing and
chemical engineering. Examples, problems, and 10 detailed
case studies demonstrate how to develop, train, and apply
neural networks. A disk containing input data files for all
illustrative examples, case studies, and practice problems
provides the opportunity for hands-on experience. An
important goal of the book is to help the student or
practitioner learn and implement neural networks quickly and
inexpensively using commercially available, PC-based
software tools. Detailed network specifications and training
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procedures are included for all neural network examples
discussed in the book. Each chapter contains an introduction,
chapter summary, references to further reading, practice
problems, and a section on nomenclature Includes a PCcompatible disk containing input data files for examples, case
studies, and practice problems Presents 10 detailed case
studies Contains an extensive glossary, explaining
terminology used in neural network applications in science
and engineering Provides examples, problems, and ten
detailed case studies of neural computing applications,
including: Process fault-diagnosis of a chemical reactor
Leonard Kramer fault-classification problem Process faultdiagnosis for an unsteady-state continuous stirred-tank
reactor system Classification of protein secondary-structure
categories Quantitative prediction and regression analysis of
complex chemical kinetics Software-based sensors for
quantitative predictions of product compositions from
flourescent spectra in bioprocessing Quality control and
optimization of an autoclave curing process for manufacturing
composite materials Predictive modeling of an experimental
batch fermentation process Supervisory control of the
Tennessee Eastman plantwide control problem Predictive
modeling and optimal design of extractive bioseparation in
aqueous two-phase systems
Applications of numerical mathematics and scientific
computing to chemical engineering.
The ever-growing wealth of information has led to the
emergence of a fourth paradigm of science. This new field of
activity – data science – includes computer science,
mathematics and a given specialist domain. This book
focuses on chemistry, explaining how to use data science for
deep insights and take chemical research and engineering to
the next level. It covers modern aspects like Big Data,
Artificial Intelligence and Quantum computing.
Page 16/26

Read Online Introduction To Chemical
Engineering Computing
Introduction to Chemical Engineering Analysis Using
Mathematica, Second Edition reviews the processes
and designs used to manufacture, use, and dispose
of chemical products using Mathematica, one of the
most powerful mathematical software tools available
for symbolic, numerical, and graphical computing.
Analysis and computation are explained
simultaneously. The book covers the core concepts
of chemical engineering, ranging from the
conservation of mass and energy to chemical
kinetics. The text also shows how to use the latest
version of Mathematica, from the basics of writing a
few lines of code through developing entire analysis
programs. This second edition has been fully revised
and updated, and includes analyses of the
conservation of energy, whereas the first edition
focused on the conservation of mass and ordinary
differential equations. Offers a fully revised and
updated new edition, extended with conservation of
energy Covers a large number of topics in chemical
engineering analysis, particularly for applications to
reaction systems Includes many detailed examples
Contains updated and new worked problems at the
end of the book Written by a prominent scientist in
the field
The application of modern methods in numerical
mathematics on problems in chemical engineering is
essential for designing, analyzing and running
chemical processes and even entire plants. Scientific
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Computing in Chemical Engineering II gives the
state of the art from the point of view of numerical
mathematicians as well as that of engineers. The
present volume as part of a two-volume edition
covers topics such as the simulation of reactive
flows, reaction engineering, reaction diffusion
problems, and molecular properties. The volume is
aimed at scientists, practitioners and graduate
students in chemical engineering, industrial
engineering and numerical mathematics.
Introduction to Chemical Engineering
Thermodynamics presents comprehensive coverage
of thermodynamics from a chemical engineering
viewpoint. The text provides a thorough exposition of
the principles of thermodynamics, and details their
application to chemical processes. The chapters are
written in a clear, logically organized manner, and
contain an abundance of realistic problems,
examples, and illustrations to help students
understand complex concepts. This text is structured
to alternate between the development of
thermodynamic principles and the correlation and
use of thermodynamic properties as well as between
theory andapplications.
This text introduces the quantitative treatment of
differential equations arising from modeling physical
phenomena in chemical engineering. Coverage
includes recent topics such as ODE-IVPs,
emphasizing numerical methods and modeling of
Page 18/26

Read Online Introduction To Chemical
Engineering Computing
1984-era commercial mathematical software.
Designed for introductory undergraduate courses in
fluid mechanics for chemical engineers, this standalone textbook illustrates the fundamental concepts
and analytical strategies in a rigorous and
systematic, yet mathematically accessible manner.
Using both traditional and novel applications, it
examines key topics such as viscous stresses,
surface tension, and the microscopic analysis of
incompressible flows which enables students to
understand what is important physically in a novel
situation and how to use such insights in modeling.
The many modern worked examples and end-ofchapter problems provide calculation practice, build
confidence in analyzing physical systems, and help
develop engineering judgment. The book also
features a self-contained summary of the
mathematics needed to understand vectors and
tensors, and explains solution methods for partial
differential equations. Including a full solutions
manual for instructors available at
www.cambridge.org/deen, this balanced textbook is
the ideal resource for a one-semester course.
Never HIGHLIGHT a Book Again Includes all
testable terms, concepts, persons, places, and
events. Cram101 Just the FACTS101 studyguides
gives all of the outlines, highlights, and quizzes for
your textbook with optional online comprehensive
practice tests. Only Cram101 is Textbook Specific.
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Accompanies: 9780872893795. This item is printed
on demand.
Computational Techniques for Chemical Engineers
offers a practical guide to the chemical engineer
faced with a problem of computing. The computer is
a servant not a master, its value depends on the
instructions it is given. This book aims to help the
chemical engineer in the right choice of these
instructions. The text begins by outlining the
principles of operation of digital and analogue
computers and then discussing the difficulties which
arise in formulating a problem for solution on such a
machine. This is followed by separate chapters on
digital computers and their programming; the use of
digital computers in chemical engineering design
work; optimization techniques and their application in
the selection of optimum designs; the solution of sets
of non-linear algebraic equations via hill-climbing;
and determination of equilibrium compositions by
minimization of Gibbs free energy. Subsequent
chapters discuss the solution of partial or
simultaneous differential equations; parameter
estimation in differential equations; continuous
systems; and analogue computers.
"The authors—a chemical engineer and a civil
engineer—have complimented each other in delivering an
introductory text on optimization for engineers of all
disciplines. It covers a host of topics not normally
addressed by other texts. Although introductory in
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nature, it is a book that will prove invaluable to me and
my staff, and belongs on the shelves of practicing
environmental and chemical engineers. The illustrative
examples are outstanding and make this a unique and
special book." —John D. McKenna, Ph.D., Principal, ETS,
Inc., Roanoke, Virginia "The authors have adeptly
argued that basic science courses—particularly those
concerned with mathematics—should be taught to
engineers by engineers. Also, books adopted for use in
such courses should also be written by engineers. The
readers of this book will acquire an understanding and
appreciation of the numerous mathematical methods that
are routinely employed by practicing engineers.
Furthermore, this introductory text on optimization
attempts to address a void that exists in college
engineering curricula. I recommend this book without
reservation; it is a library ‘must’ for engineers of all
disciplines." —Kenneth J. Skipka, RTP Environmental
Associates, Inc., Westbury, NY, USA Introduction to
Optimization for Chemical and Environmental Engineers
presents the introductory fundamentals of several
optimization methods with accompanying practical
engineering applications. It examines mathematical
optimization calculations common to both environmental
and chemical engineering professionals, with a primary
focus on perturbation techniques, search methods,
graphical analysis, analytical methods, linear
programming, and more. The book presents numerous
illustrative examples laid out in such a way as to develop
the reader’s technical understanding of optimization,
with progressively difficult examples located at the end of
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each chapter. This book serves as a training tool for
students and industry professionals alike. FEATURES
Examines optimization concepts and methods used by
environmental and chemical engineering practitioners.
Presents solutions to real-world scenarios/problems at
the end of each chapter. Offers a pragmatic approach to
the application of mathematical tools to assist the reader
in grasping the role of optimization in engineering
problem-solving situations. Provides numerous
illustrative examples. Serves as a text for introductory
courses, or as a training tool forindustry professionals.
While chemical products are useful in their own
right—they address the demands and needs of the
masses—they also drain our natural resources and
generate unwanted pollution. Green Chemical
Engineering: An Introduction to Catalysis, Kinetics, and
Chemical Processes encourages minimized use of nonrenewable natural resources and fosters maximized
pollution prevention. This text stresses the importance of
developing processes that are environmentally friendly
and incorporate the role of green chemistry and reaction
engineering in designing these processes. Focused on
practical application rather than theory, the book
integrates chemical reaction engineering and green
chemical engineering, and is divided into two sections.
The first half of the book covers the basic principles of
chemical reaction engineering and reactor design, while
the second half of the book explores topics on green
reactors, green catalysis, and green processes. The
authors mix in elaborate illustrations along with important
developments, practical applications, and recent case
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studies. They also include numerous exercises,
examples, and problems covering the various concepts
of reaction engineering addressed in this book, and
provide MATLAB® software used for developing
computer codes and solving a number of reaction
engineering problems. Consisting of six chapters
organized into two sections, this text: Covers the basic
principles of chemical kinetics and catalysis Gives a brief
introduction to classification and the various types of
chemical reactors Discusses in detail the differential and
integral methods of analysis of rate equations for
different types of reactions Presents the development of
rate equations for solid catalyzed reactions and enzyme
catalyzed biochemical reactions Explains methods for
estimation of kinetic parameters from batch reactor data
Details topics on homogeneous reactors Includes
graphical procedures for the design of multiple reactors
Contains topics on heterogeneous reactors including
catalytic and non-catalytic reactors Reviews various
models for non-catalytic gas–solid and gas–liquid
reactions Introduces global rate equations and explicit
design equations for a variety of non-catalytic reactors
Gives an overview of novel green reactors and the
application of CFD technique in the modeling of green
reactors Offers detailed discussions of a number of novel
reactors Provides a brief introduction to CFD and the
application of CFD Highlights the development of a
green catalytic process and the application of a green
catalyst in the treatment of industrial effluent
Comprehensive and thorough in its coverage, Green
Chemical Engineering: An Introduction to Catalysis,
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Kinetics, and Chemical Processes explains the basic
concepts of green engineering and reactor design
fundamentals, and provides key knowledge for students
at technical universities and professionals already
working in the industry.
The field of Chemical Engineering and its link to
computer science is in constant evolution and new
engineers have a variety of tools at their disposal to
tackle their everyday problems. Introduction to Software
for Chemical Engineers, Second Edition provides a quick
guide to the use of various computer packages for
chemical engineering applications. It covers a range of
software applications from Excel and general
mathematical packages such as MATLAB and MathCAD
to process simulators, CHEMCAD and ASPEN, equationbased modeling languages, gProms, optimization
software such as GAMS and AIMS, and specialized
software like CFD or DEM codes. The different packages
are introduced and applied to solve typical problems in
fluid mechanics, heat and mass transfer, mass and
energy balances, unit operations, reactor engineering,
process and equipment design and control. This new
edition offers a wider view of packages including open
source software such as R, Python and Julia. It also
includes complete examples in ASPEN Plus, adds
ANSYS Fluent to CFD codes, Lingo to the optimization
packages, and discusses Engineering Equation Solver. It
offers a global idea of the capabilities of the software
used in the chemical engineering field and provides
examples for solving real-world problems. Written by
leading experts, this book is a must-have reference for
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chemical engineers looking to grow in their careers
through the use of new and improving computer
software. Its user-friendly approach to simulation and
optimization as well as its example-based presentation of
the software, makes it a perfect teaching tool for both
undergraduate and master levels.
In this book, the modelling of dynamic chemical
engineering processes is presented in a highly
understandable way using the unique combination of
simplified fundamental theory and direct hands-on
computer simulation. The mathematics is kept to a
minimum, and yet the nearly 100 examples supplied on
www.wiley-vch.de illustrate almost every aspect of
chemical engineering science. Each example is
described in detail, including the model equations. They
are written in the modern user-friendly simulation
language Berkeley Madonna, which can be run on both
Windows PC and Power-Macintosh computers.
Madonna solves models comprising many ordinary
differential equations using very simple programming,
including arrays. It is so powerful that the model
parameters may be defined as "sliders", which allow the
effect of their change on the model behavior to be seen
almost immediately. Data may be included for curve
fitting, and sensitivity or multiple runs may be performed.
The results can be seen simultaneously on multiplegraph windows or by using overlays. The resultant
learning effect of this is tremendous. The examples can
be varied to fit any real situation, and the suggested
exercises provide practical guidance. The extensive
experience of the authors, both in university teaching
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and international courses, is reflected in this wellbalanced presentation, which is suitable for the teacher,
the student, the chemist or the engineer. This book
provides a greater understanding of the formulation and
use of mass and energy balances for chemical
engineering, in a most stimulating manner. This book is a
third edition, which also includes biological,
environmental and food process examples.
Never HIGHLIGHT a Book Again! Virtually all of the
testable terms, concepts, persons, places, and events
from the textbook are included. Cram101 Just the
FACTS101 studyguides give all of the outlines,
highlights, notes, and quizzes for your textbook with
optional online comprehensive practice tests. Only
Cram101 is Textbook Specific. Accompanys:
9780470932957 .
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