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Engineers and other applied scientists are frequently faced with models of complex
systems for which no rigorous mathematical solution can be calculated. Numerical
approximations are thus frequently used to predict the behavior of such systems, either
based on real-life measurements or on the behavior of simpler models. An engineer's
companion for using numerical methods for the solution of complex mathematical
problems. It explains the theory behind current numerical methods and shows how to
use them in a step-by-step fashion, focusing on interpolation and regression models.
The methods and examples are taken from a wide range of scientific and engineering
fields, including chemical and electrical engineering, physics, medicine, and
environmental science. The material is based on several courses for scientists and
engineers taught by the authors, and all the exercises and problems are classroomtested. The software needed is available by way of a freely accessible program library
at the University of Milan that provides up-to-date software tools for all the methods
described in the book.
"A companion book including interactive software for students and professional
engineers who want to utilize problem-solving software to effectively and efficiently
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obtain solutions to realistic and complex problems. An Invaluable reference book that
discusses and Illustrates practical numerical problem solving in the core subject areas
of Chemical Engineering. Problem Solving in Chemical Engineering with Numerical
Methods provides an extensive selection of problems that require numerical solutions
from throughout the core subject areas of chemical engineering. Many are completely
solved or partially solved using POLYMATH as the representative mathematical
problem-solving software, Ten representative problems are also solved by Excel,
Maple, Mathcad, MATLAB, and Mathematica. All problems are clearly organized and all
necessary data are provided. Key equations are presented or derived. Practical aspects
of efficient and effective numerical problem solving are emphasized. Many complete
solutions are provided within the text and on the CD-ROM for use in problem-solving
exercises."--BOOK JACKET.Title Summary field provided by Blackwell North America,
Inc. All Rights Reserved
A practical, professional guide to MATLAB computational techniques and engineering
applications MATLAB Numerical Methods with Chemical Engineering Applications
shows you, step by step, how to use MATLAB® to model and simulate physical
problems in the chemical engineering realm. Written for MATLAB 7.11, this hands-on
resource contains concise explanations of essential MATLAB commands, as well as
easy-to-follow instructions for using the programming features, graphical capabilities,
and desktop interface. Every step needed toward the final solution is algorithmically
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explained via snapshots of the MATLAB platform in parallel with the text. End-ofchapter problems help you practice what you've learned. Master this powerful
computational tool using this detailed, self-teaching guide. COVERAGE INCLUDES:
MATLAB basics Matrices MATLAB scripting language: M-file Image and image analysis
Curve-fitting Numerical integration Solving differential equations A system of algebraic
equations Statistics Chemical engineering applications MATLAB Graphical User
Interface Design Environment (GUIDE)
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.
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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 1984-era
commercial mathematical software.
Applications of numerical mathematics and scientific computing to chemical
engineering.
This undergraduate textbook integrates the teaching of numerical methods and
programming with problems from core chemical engineering subjects.
This book focuses on process simulation in chemical engineering with a numerical
algorithm based on the moving finite element method (MFEM). It offers new tools and
approaches for modeling and simulating time-dependent problems with moving fronts
and with moving boundaries described by time-dependent convection-reaction-diffusion
partial differential equations in one or two-dimensional space domains. It provides a
comprehensive account of the development of the moving finite element method,
describing and analyzing the theoretical and practical aspects of the MFEM for models
in 1D, 1D+1d, and 2D space domains. Mathematical models are universal, and the
book reviews successful applications of MFEM to solve engineering problems. It covers
a broad range of application algorithm to engineering problems, namely on separation
and reaction processes presenting and discussing relevant numerical applications of
the moving finite element method derived from real-world process simulations.
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This Second Edition of the go-to reference combines the classical analysis and modern
applications of applied mathematics for chemical engineers. The book introduces
traditional techniques for solving ordinary differential equations (ODEs), adding new
material on approximate solution methods such as perturbation techniques and
elementary numerical solutions. It also includes analytical methods to deal with
important classes of finite-difference equations. The last half discusses numerical
solution techniques and partial differential equations (PDEs). The reader will then be
equipped to apply mathematics in the formulation of problems in chemical engineering.
Like the first edition, there are many examples provided as homework and worked
examples.
This latest edition expands Practical Numerical Methods (PNM) with more VBA to boost
Excel's power for modeling and analysis using the same numerical techniques found in
specialized math software. Visit the companion web site for more details and additional
content: www.d.umn.edu/ rdavis/PNM Download the book's Excel and VBA files and
learn how to customize your own Excel workbooks: Get the PNMSuite A refined macroenabled Excel workbook with a suite of over 200 VBA user-defined functions, macros,
and user-forms for learning VBA and implementing advanced numerical methods in
Excel. Work through the hundreds of examples, illustrations, and animations from the
book available in downloadable Excel files that demonstrate applied numerical methods
in Excel. Customize the example Excel worksheets and VBA code to tackle your own
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problems. Try the practice problems for a self-guided study to sharpen your Excel and
VBA skills. The first chapter sets up the background for practical problem solving using
numerical methods. The next two chapters cover frequently overlooked features of
Excel and VBA for implementing numerical methods in Excel and documenting results.
The remaining chapters present powerful numerical techniques using Excel and VBA to
find roots to individual and systems of linear and nonlinear equations, evaluate
derivatives, perform optimization, model data by regression and interpolation, assess
model fidelity, analyze risk and uncertainty, perform integration, and solve ordinary and
partial differential equations. This new edition builds on the success of previous editions
with 20% new content and updated features in the latest editions of Excel!
Instead of presenting the standard theoretical treatments that underlie the various
numerical methods used by scientists and engineers, Using R for Numerical Analysis in
Science and Engineering shows how to use R and its add-on packages to obtain
numerical solutions to the complex mathematical problems commonly faced by
scientists and engineers. This practical guide to the capabilities of R demonstrates
Monte Carlo, stochastic, deterministic, and other numerical methods through an
abundance of worked examples and code, covering the solution of systems of linear
algebraic equations and nonlinear equations as well as ordinary differential equations
and partial differential equations. It not only shows how to use R’s powerful graphic
tools to construct the types of plots most useful in scientific and engineering work, but
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also: Explains how to statistically analyze and fit data to linear and nonlinear models
Explores numerical differentiation, integration, and optimization Describes how to find
eigenvalues and eigenfunctions Discusses interpolation and curve fitting Considers the
analysis of time series Using R for Numerical Analysis in Science and Engineering
provides a solid introduction to the most useful numerical methods for scientific and
engineering data analysis using R.
This third book in a suite of four practical guides is an engineer's companion to using
numerical methods for the solution of complex mathematical problems. The required
software is provided by way of the freeware mathematical library BzzMath that is
developed and maintained by the authors. The present volume focuses on optimization
and nonlinear systems solution. The book describes numerical methods, innovative
techniques and strategies that are all implemented in a well-established, freeware
library. Each of these handy guides enables the reader to use and implement standard
numerical tools for their work, explaining the theory behind the various functions and
problem solvers, and showcasing applications in diverse scientific and engineering
fields. Numerous examples, sample codes, programs and applications are proposed
and discussed. The book teaches engineers and scientists how to use the latest and
most powerful numerical methods for their daily work.
Learn to fully harness the power of Microsoft Excel(r) to perform scientific and
engineering calculations With this text as your guide, you can significantly enhance
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Microsoft Excel's(r) capabilities to execute the calculations needed to solve a variety of
chemical, biochemical, physical, engineering, biological, and medicinal problems. The
text begins with two chapters that introduce you to Excel's Visual Basic for Applications
(VBA) programming language, which allows you to expand Excel's(r) capabilities,
although you can still use the text without learning VBA. Following the author's step-bystep instructions, here are just a few of the calculations you learn to perform: * Use
worksheet functions to work with matrices * Find roots of equations and solve systems
of simultaneous equations * Solve ordinary differential equations and partial differential
equations * Perform linear and non-linear regression * Use random numbers and the
Monte Carlo method This text is loaded with examples ranging from very basic to highly
sophisticated solutions. More than 100 end-of-chapter problems help you test and put
your knowledge to practice solving real-world problems. Answers and explanatory
notes for most of the problems are provided in an appendix. The CD-ROM that
accompanies this text provides several useful features: * All the spreadsheets, charts,
and VBA code needed to perform the examples from the text * Solutions to most of the
end-of-chapter problems * An add-in workbook with more than twenty custom functions
This text does not require any background in programming, so it is suitable for both
undergraduate and graduate courses. Moreover, practitioners in science and
engineering will find that this guide saves hours of time by enabling them to perform
most of their calculations with one familiar spreadsheet package.
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Emphasizing the finite difference approach for solving differential equations, the second
edition of Numerical Methods for Engineers and Scientists presents a methodology for
systematically constructing individual computer programs. Providing easy access to
accurate solutions to complex scientific and engineering problems, each chapter begins
with objectives, a discussion of a representative application, and an outline of special
features, summing up with a list of tasks students should be able to complete after
reading the chapter- perfect for use as a study guide or for review. The AIAA Journal
calls the book "...a good, solid instructional text on the basic tools of numerical
analysis."
Designed as an introduction to numerical methods for students, this book combines
mathematical correctness with numerical performance, and concentrates on numerical
methods and problem solving. It applies actual numerical solution strategies to
formulated process models to help identify and solve chemical engineering problems.
Second edition comes with additional chapter on numerical integration and section on
boundary value problems in the relevant chapter. Additional material on general
modelling principles, mass/energy balances and separate section on DAE’s is also
included. Case study section has been extended with additional examples.
State-of-the-art numerical methods for solving complex engineering problems Great
strides in computer technology have been made in the years since the popular first
edition of this book was published. Several excellent software packages now help
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engineers solve complex problems. Making the most of these programs requires a
working knowledge of the numerical methods on which the programs are based.
Numerical Methods for Engineering Application provides that knowledge. While it
avoids intense mathematical detail, Numerical Methods for Engineering Application
supplies more in-depth explanations of methods than found in the typical engineer's
numerical "cookbook." It offers complete coverage of most commonly encountered
algebraic, interpolation, and integration problems. Ordinary differential equations are
examined in great detail, as are three common types of partial differential
equations--parabolic, elliptic, and hyperbolic. The author also explores a wide range of
methods for solving initial and boundary value problems. This complete guide to
numerical methods for solving engineering problems on computers provides: * Practical
advice on how to select the best method for a given problem * Valuable insights into
how each method works and why it is the best choice * Complete algorithms and
source code for all programs covered * Code from the book and problem-solving
programs designed by the author available from the author's website Numerical
Methods for Engineering Application is a valuable working resource for engineers and
applied physicists. It also serves as an excellent upper-level text for physics and
engineering students in courses on modern numerical methods.
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
Page 10/25

Download Free Numerical Methods For Chemical Engineering Applications
In Matlab
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 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.
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 second-order 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
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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.
While teaching the Numerical Methods for Engineers course over the last 15 years, the author
found a need for a new textbook, one that was less elementary, provided applications and
problems better suited for chemical engineers, and contained instruction in Visual Basic® for
Applications (VBA). This led to six years of developing teaching notes that have been
enhanced to create the current textbook, Numerical Methods for Chemical Engineers Using
Excel®, VBA, and MATLAB®. Focusing on Excel gives the advantage of it being generally
available, since it is present on every computer—PC and Mac—that has Microsoft Office
installed. The VBA programming environment comes with Excel and greatly enhances the
capabilities of Excel spreadsheets. While there is no perfect programming system, teaching
this combination offers knowledge in a widely available program that is commonly used (Excel)
as well as a popular academic software package (MATLAB). Chapters cover nonlinear
equations, Visual Basic, linear algebra, ordinary differential equations, regression analysis,
partial differential equations, and mathematical programming methods. Each chapter contains
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examples that show in detail how a particular numerical method or programming methodology
can be implemented in Excel and/or VBA (or MATLAB in chapter 10). Most of the examples
and problems presented in the text are related to chemical and biomolecular engineering and
cover a broad range of application areas including thermodynamics, fluid flow, heat transfer,
mass transfer, reaction kinetics, reactor design, process design, and process control. The
chapters feature "Did You Know" boxes, used to remind readers of Excel features. They also
contain end-of-chapter exercises, with solutions provided.
Advanced Data Analysis and Modeling in Chemical Engineering provides the mathematical
foundations of different areas of chemical engineering and describes typical applications. The
book presents the key areas of chemical engineering, their mathematical foundations, and
corresponding modeling techniques. Modern industrial production is based on solid scientific
methods, many of which are part of chemical engineering. To produce new substances or
materials, engineers must devise special reactors and procedures, while also observing
stringent safety requirements and striving to optimize the efficiency jointly in economic and
ecological terms. In chemical engineering, mathematical methods are considered to be driving
forces of many innovations in material design and process development. Presents the main
mathematical problems and models of chemical engineering and provides the reader with
contemporary methods and tools to solve them Summarizes in a clear and straightforward
way, the contemporary trends in the interaction between mathematics and chemical
engineering vital to chemical engineers in their daily work Includes classical analytical
methods, computational methods, and methods of symbolic computation Covers the latest
cutting edge computational methods, like symbolic computational methods
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This book treats modeling and simulation in a simple way, that builds on the existing
knowledge and intuition of students. They will learn how to build a model and solve it using
Excel. Most chemical engineering students feel a shiver down the spine when they see a set of
complex mathematical equations generated from the modeling of a chemical engineering
system. This is because they usually do not understand how to achieve this mathematical
model, or they do not know how to solve the equations system without spending a lot of time
and effort. Trying to understand how to generate a set of mathematical equations to represent
a physical system (to model) and solve these equations (to simulate) is not a simple task. A
model, most of the time, takes into account all phenomena studied during a Chemical
Engineering course. In the same way, there is a multitude of numerical methods that can be
used to solve the same set of equations generated from the modeling, and many different
computational languages can be adopted to implement the numerical methods. As a
consequence of this comprehensiveness and combinatorial explosion of possibilities, most
books that deal with this subject are very extensive and embracing, making need for a lot of
time and effort to go through this subject. It is expected that with this book the chemical
engineering student and the future chemical engineer feel motivated to solve different practical
problems involving chemical processes, knowing they can do that in an easy and fast way, with
no need of expensive software.
This interdisciplinary book presents numerical techniques needed for chemical and biological
engineers using Matlab. The book begins by exploring general cases, and moves on to specific
ones. The text includes a large number of detailed illustrations, exercises and industrial
examples. The book provides detailed mathematics and engineering background in the
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appendixes, including an introduction to Matlab. The text will be useful to undergraduate
students in chemical/biological engineering, and in applied mathematics and numerical
analysis.
A practical engineer's companion to using numerical methods for the solution of complex
mathematical problems. It thus enables readers to use and implement standard numerical
tools in their work, explaining the theory behind the various functions and problem solvers,
while showcasing applications in diverse scientific and engineering fields. The material is
based on several tried-and-tested courses for scientists and engineers taught by the authors,
and all the exercises and problems are classroom-tested. The required software is freeware
developed and maintained by the authors, included on the accompanying CD-ROM, together
with an installation tutorial, all the examples and sample codes described in the book, as well
as a host of additional examples.
Written from the expertise of an agricultural engineering background, this exciting new book
presents the most useful numerical methods and their complete program listings.

Engineers and other applied scientists are frequently faced with models of complex
systems for which no rigorous mathematical solution can be calculated. To predict and
calculate the behaviour of such systems, numerical approximations are frequently used,
either based on measurements of real life systems or on the behaviour of simpler
models. This is essential work for example for the process engineer implementing
simulation, control and optimization of chemical processes for design and operational
purposes. This fourth in a suite of five practical guides is an engineer?s companion to
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using numerical methods for the solution of complex mathematical problems. It explains
the theory behind current numerical methods and shows in a step–by–step fashion how
to use them. The volume focuses on differential and differential–algebraic systems,
providing numerous real–life industrial case studies to illustrate this complex topic. It
describes the methods, innovative techniques and strategies that are all implemented in
a freely available toolbox called BzzMath, which is developed and maintained by the
authors and provides up–to–date software tools for all the methods described in the
book. Numerous examples, sample codes, programs and applications are taken from a
wide range of scientific and engineering fields, such as chemical engineering, electrical
engineering, physics, medicine, and environmental science. As a result, engineers and
scientists learn how to optimize processes even before entering the laboratory. With
additional online material including the latest version of BzzMath Library, installation
tutorial, all examples and sample codes used in the book and a host of further
examples.
Numerical Methods for Chemical EngineeringApplications in MATLABCambridge
University Press
Mathematical models are used to convert real-life problems using mathematical
concepts and language. These models are governed by differential equations whose
solutions make it easy to understand real-life problems and can be applied to
engineering and science disciplines. This book presents numerical methods for solving
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various mathematical models. This book offers real-life applications, includes research
problems on numerical treatment, and shows how to develop the numerical methods for
solving problems. The book also covers theory and applications in engineering and
science. Engineers, mathematicians, scientists, and researchers working on real-life
mathematical problems will find this book useful.
Authors Owen Hanna and Orville Sandall include broad use of convergence
acceleration techniques such as Pade approximation for series; Shanks transformation
for series; linear and nonlinear systems of algebraic equations; systematic use of global
Richardson extrapolation for integrals and ODE systems to monitor the overall error;
and discussion of methods for the solution of stiff ODE.
Written in an easy-to-understand manner, this comprehensive textbook brings together
both basic and advanced concepts of numerical methods in a single volume. Important
topics including error analysis, nonlinear equations, systems of linear equations,
interpolation and interpolation for Equal intervals and bivariate interpolation are
discussed comprehensively. The textbook is written to cater to the needs of
undergraduate students of mathematics, computer science, mechanical engineering,
civil engineering and information technology for a course on numerical
methods/numerical analysis. The text simplifies the understanding of the concepts
through exercises and practical examples. Pedagogical features including solved
examples and unsolved exercises are interspersed throughout the book for better
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understanding.
Master numerical methods using MATLAB, today's leading software for problem
solving. This complete guide to numerical methods in chemical engineering is the first
to take full advantage of MATLAB's powerful calculation environment. Every chapter
contains several examples using general MATLAB functions that implement the method
and can also be applied to many other problems in the same category. The authors
begin by introducing the solution of nonlinear equations using several standard
approaches, including methods of successive substitution and linear interpolation; the
Wegstein method, the Newton-Raphson method; the Eigenvalue method; and synthetic
division algorithms. With these fundamentals in hand, they move on to simultaneous
linear algebraic equations, covering matrix and vector operations; Cramer's rule; Gauss
methods; the Jacobi method; and the characteristic-value problem. Additional coverage
includes: Finite difference methods, and interpolation of equally and unequally spaced
points Numerical differentiation and integration, including differentiation by backward,
forward, and central finite differences; Newton-Cotes formulas; and the Gauss
Quadrature Two detailed chapters on ordinary and partial differential equations Linear
and nonlinear regression analyses, including least squares, estimated vector of
parameters, method of steepest descent, Gauss-Newton method, Marquardt Method,
Newton Method, and multiple nonlinear regression The numerical methods covered
here represent virtually all of those commonly used by practicing chemical engineers.
Page 18/25

Download Free Numerical Methods For Chemical Engineering Applications
In Matlab
The focus on MATLAB enables readers to accomplish more, with less complexity, than
was possible with traditional FORTRAN. For those unfamiliar with MATLAB, a brief
introduction is provided as an Appendix. Over 60+ MATLAB examples, methods, and
function scripts are covered, and all of them are included on the book's CD
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 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
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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
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.
This book is an exhaustive presentation of the applications of numerical methods in
chemical engineering. Intended primarily as a textbook for B.E./B.Tech and M.Tech
students of chemical engineering, the book will also be useful for research and
development/process professionals in the fields of chemical, biochemical, mechanical
and biomedical engineering. The book, now, in its second edition, comprises three
parts. Part I on General Chemical Engineering is same as given in the first edition of the
book. It explains solving linear and non-linear algebraic equations, chemical
engineering thermodynamics problems, initial value problems, boundary value
problems and topics related to chemical reaction, dispersion and diffusion as well as
steady and transient heat conduction. Whereas, Part II and Part III comprising two
chapters and six chapters, respectively, are newly introduced in the present edition.
Besides, three appendices covering computer programs have been included. For
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practice, the book provides students with numerous worked-out examples and chapterend exercises including their answers. NEW TO THE SECOND EDITION • Part II on
Fixed Bed Catalytic Reactor consists of solving multiple gas phase reactions in a PFR,
diffusion and multiple reactions in a catalytic pellet, and fixed bed catalytic reactor with
multiple reactions. • Part III on Multicomponent Distillation consists of solving vapourliquid-liquid isothermal flash using NRTL model, adiabatic flash using Wilson model,
bubble point method, theta method and Naphtali-Sandholm method for distillation using
modified Raoult's law with Wilson activity coefficient model.
This book presents Maple solutions to a wide range of problems relevant to chemical
engineers and others. Many of these solutions use Maple’s symbolic capability to help bridge
the gap between analytical and numerical solutions. The readers are strongly encouraged to
refer to the references included in the book for a better understanding of the physics involved,
and for the mathematical analysis. This book was written for a senior undergraduate or a first
year graduate student course in chemical engineering. Most of the examples in this book were
done in Maple 10. However, the codes should run in the most recent version of Maple. We
strongly encourage the readers to use the classic worksheet (*. mws) option in Maple as we
believe it is more user-friendly and robust. In chapter one you will find an introduction to Maple
which includes simple basics as a convenience for the reader such as plotting, solving linear
and nonlinear equations, Laplace transformations, matrix operations, ‘do loop,’ and ‘while
loop. ’ Chapter two presents linear ordinary differential equations in section 1 to include
homogeneous and nonhomogeneous ODEs, solving systems of ODEs using the matrix
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exponential and Laplace transform method. In section two of chapter two, nonlinear ordinary
differential equations are presented and include simultaneous series reactions, solving
nonlinear ODEs with Maple’s ‘dsolve’ command, stop conditions, differential algebraic
equations, and steady state solutions. Chapter three addresses boundary value problems.
The use of mathematical modeling in engineering allows for a significant reduction of material
costs associated with design, production, and operation of technical objects, but it is important
for an engineer to use the available computational approaches in modeling correctly. Taking
into account the level of modern computer technology, this new volume explains how an
engineer should properly define the physical and mathematical problem statement, choose the
computational approach, and solve the problem by proven reliable computational approach
using computer and software applications during the solution of a particular problem. This work
is the result of years of the authors’ research and experience in the fields of power and rocket
engineering where they put into practice the methods of mathematical modeling shown in this
valuable volume. The examples in the book are based on two approaches. The first approach
involves the use of the relatively simple mathematical system MathCad. The second one
involves the solving of problems using Intel Visual Fortran compiler with IMSL Libraries. The
use of other software packages (Maple, MathLab, Mathematica) or compilers (?, ?++, Visual
Basic) for code is equally acceptable in the solution of the problems given in the book.
Intended for professors and instructors, scientific researchers, students, and industry
professionals, the book will help readers to choose the most appropriate mathematical
modeling method to solve engineering problems, and the authors also include methods that
allow for the solving of nonmathematical problems as mathematical problems.
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Solve Developed Models in a Numerical Fashion Designed as an introduction to numerical
methods for students, A Numerical Primer for the Chemical Engineer explores the role of
models in chemical engineering. Combining mathematical correctness (model verification) with
numerical performance (model validation), this text concentrates on numerical methods and
problem solving, rather than focusing on in-depth numerical analysis. It applies actual
numerical solution strategies to formulated process models to help identify and solve chemical
engineering problems. Describe Motions with Accuracy The book starts with a recap on linear
algebra, and uses algorithms to solve linear equations, nonlinear equations, ordinary
differential equations, and partial differential equations (PDEs). It includes an introductory
chapter on MATLAB® basics, contains a chapter on the implementation of numerical methods
in Excel, and even adopts MATLAB and Excel as the programming environments throughout
the text. The material addresses implicit and explicit schemes, and explores finite difference
and finite volume methods for solving transport PDEs. It covers the methods for error and
computational stability, as well as curve fitting and optimization. It also contains a case study
chapter with worked out examples to demonstrate the numerical techniques, and exercises at
the end of each chapter that students can use to familiarize themselves with the numerical
methods. A Numerical Primer for the Chemical Engineer lays down a foundation for numerical
problem solving and sets up a basis for more in-depth modeling theory and applications. This
text addresses the needs of senior undergraduates in chemical engineering, and students in
applied chemistry and biochemical process engineering/food process engineering.
A comprehensive guide to numerical methods for simulating physical-chemical systems This
book offers a systematic, highly accessible presentation of numerical methods used to
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simulate the behavior of physical-chemical systems. Unlike most books on the subject, it
focuses on methodology rather than specific applications. Written for students and
professionals across an array of scientific and engineering disciplines and with varying levels
of experience with applied mathematics, it provides comprehensive descriptions of numerical
methods without requiring an advanced mathematical background. Based on its author’s more
than forty years of experience teaching numerical methods to engineering students, Numerical
Methods for Solving Partial Differential Equations presents the fundamentals of all of the
commonly used numerical methods for solving differential equations at a level appropriate for
advanced undergraduates and first-year graduate students in science and engineering.
Throughout, elementary examples show how numerical methods are used to solve generic
versions of equations that arise in many scientific and engineering disciplines. In writing it, the
author took pains to ensure that no assumptions were made about the background discipline of
the reader. Covers the spectrum of numerical methods that are used to simulate the behavior
of physical-chemical systems that occur in science and engineering Written by a professor of
engineering with more than forty years of experience teaching numerical methods to engineers
Requires only elementary knowledge of differential equations and matrix algebra to master the
material Designed to teach students to understand, appreciate and apply the basic
mathematics and equations on which Mathcad and similar commercial software packages are
based Comprehensive yet accessible to readers with limited mathematical knowledge,
Numerical Methods for Solving Partial Differential Equations is an excellent text for advanced
undergraduates and first-year graduate students in the sciences and engineering. It is also a
valuable working reference for professionals in engineering, physics, chemistry, computer
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science, and applied mathematics.
"Geared toward advanced undergraduates or graduate students of chemical engineering
studying applied mathematics, this text introduces the quantitative treatment of differential
equations arising from modeling physical phenomena in chemical engineering. Coverage
includes topics such as ODE-IVPs, placing emphasis on numerical methods and modeling
implemented in commercial mathematical software available in 1985"-Numerical Modeling in Biomedical Engineering brings together the integrative set of
computational problem solving tools important to biomedical engineers. Through the use of
comprehensive homework exercises, relevant examples and extensive case studies, this book
integrates principles and techniques of numerical analysis. Covering biomechanical
phenomena and physiologic, cell and molecular systems, this is an essential tool for students
and all those studying biomedical transport, biomedical thermodynamics & kinetics and
biomechanics. Supported by Whitaker Foundation Teaching Materials Program; ABEToriented pedagogical layout Extensive hands-on homework exercises
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