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Mathematical Modelling and Simulation in Chemical Engineering - M.
Chidambaram 2018-03-09
An easy to understand guide covering key principles of mathematical
modelling and simulation in chemical engineering.
Introduction to Modeling and Numerical Methods for Biomedical
and Chemical Engineers - Edward Gatzke
This textbook introduces the concepts and tools that biomedical and
chemical engineering students need to know in order to translate
engineering problems into a numerical representation using scientific
fundamentals. Modeling concepts focus on problems that are directly
related to biomedical and chemical engineering. A variety of
computational tools are presented, including MATLAB, Excel, Mathcad,
and COMSOL, and a brief introduction to each tool is accompanied by
multiple computer lab experiences. The numerical methods covered are
basic linear algebra and basic statistics, and traditional methods like
Newton's method, Euler Integration, and trapezoidal integration. The
book presents the reader with numerous examples and worked problems,
and practice problems are included at the end of each chapter. Focuses
on problems and methods unique to biomedical and chemical
engineering; Presents modeling concepts drawn from chemical,
mechanical, and materials engineering; Ancillary materials include
lecture notes and slides and online videos that enable a flipped
classroom or individual study.
Chemical Engineering Computation with MATLAB® - Yeong Koo Yeo
2020-12-15
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 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._
Fundamentals of Engineering Numerical Analysis - Parviz Moin
2010-08-23
Since the original publication of this book, available computer power has
increased greatly. Today, scientific computing is playing an ever more
prominent role as a tool in scientific discovery and engineering analysis.
In this second edition, the key addition is an introduction to the finite
element method. This is a widely used technique for solving partial
differential equations (PDEs) in complex domains. This text introduces
numerical methods and shows how to develop, analyse, and use them.
Complete MATLAB programs for all the worked examples are now
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available at www.cambridge.org/Moin, and more than 30 exercises have
been added. This thorough and practical book is intended as a first
course in numerical analysis, primarily for new graduate students in
engineering and physical science. Along with mastering the
fundamentals of numerical methods, students will learn to write their
own computer programs using standard numerical methods.
Numerical Methods for Chemical Engineers Using Excel, VBA, and
MATLAB - Victor J. Law 2013-03-05
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
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-ofchapter exercises, with solutions provided.
Programming for Chemical Engineers Using C, C++, and
MATLAB? - Raul Raymond Kapuno 2008
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 CDROM featuring source code, executables, figures, and simulations. It also
explains each program in detail.
Numerical Methods in Engineering with Python 3 - Jaan Kiusalaas
2013-01-21
Provides an introduction to numerical methods for students in
engineering. It uses Python 3, an easy-to-use, high-level programming
language.
MATLAB Numerical Methods with Chemical Engineering
Applications - Kamal Al-Malah 2013-07-31
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-tofollow instructions for using the programming features, graphical
capabilities, and desktop interface. Every step needed toward the final
solution is algorithmically explained via snapshots of the MATLAB
platform in parallel with the text. End-of-chapter problems help you
practice what you've learned. Master this powerful computational tool
using this detailed, self-teaching guide. COVERAGE INCLUDES:
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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)
Numerical Methods for Engineers and Scientists - Amos Gilat 2008
Following a unique approach, this innovative book integrates the
learning of numerical methods with practicing computer programming
and using software tools in applications. It covers the fundamentals while
emphasizing the most essential methods throughout the pages. Readers
are also given the opportunity to enhance their programming skills using
MATLAB to implement algorithms. They'll discover how to use this tool
to solve problems in science and engineering.
Physical Modeling in MATLAB - Allen Downey 2008-01-01
An introductory textbook for people who have not programmed before.
Covers basic MATLAB programming with emphasis on modeling and
simulation of physical systems.
Analysis of Transport Phenomena - William Murray Deen 2012
Analysis of Transport Phenomena, Second Edition, provides a unified
treatment of momentum, heat, and mass transfer, emphasizing the
concepts and analytical techniques that apply to these transport
processes. The second edition has been revised to reinforce the
progression from simple to complex topics and to better introduce the
applied mathematics that is needed both to understand classical results
and to model novel systems. A common set of formulation, simplification,
and solution methods is applied first to heat or mass transfer in
stationary media and then to fluid mechanics, convective heat or mass
transfer, and systems involving various kinds of coupled fluxes.
FEATURES: * Explains classical methods and results, preparing students
for engineering practice and more advanced study or research * Covers
everything from heat and mass transfer in stationary media to fluid
mechanics, free convection, and turbulence * Improved organization,
including the establishment of a more integrative approach * Emphasizes
concepts and analytical techniques that apply to all transport processes *
Mathematical techniques are introduced more gradually to provide
students with a better foundation for more complicated topics discussed
in later chapters
Process Dynamics - B. Wayne Bequette 1998
Suitable as a text for Chemical Process Dynamics or Introductory
Chemical Process Control courses at the junior/senior level. This book
aims to provide an introduction to the modeling, analysis, and simulation
of the dynamic behavior of chemical processes.
Introduction to Chemical Engineering Computing - Bruce A.
Finlayson 2014-03-05
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 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.
Nonlinear Analysis in Chemical Engineering - Bruce A. Finlayson 2003
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Solving ODEs with MATLAB - Lawrence F. Shampine 2003-04-28
This book, first published in 2003, provides a concise but sound
treatment of ODEs, including IVPs, BVPs, and DDEs.
Statistics for Chemical and Process Engineers - Yuri A. W. Shardt 2022
A coherent, concise, and comprehensive course in the statistics needed
for a modern career in chemical engineering covers all of the concepts
required for the American Fundamentals of Engineering Examination.
Statistics for Chemical and Process Engineers (second edition) shows the
reader how to develop and test models, design experiments and analyze
data in ways easily applicable through readily available software tools
like MS Excel and MATLAB and is updated for the most recent versions
of both. Generalized methods that can be applied irrespective of the tool
at hand are a key feature of the text, and it now contains an introduction
to the use of state-space methods. The reader is given a detailed
framework for statistical procedures covering: data visualization;
probability; linear and nonlinear regression; experimental design
(including factorial and fractional factorial designs); and dynamic
process identification. Main concepts are illustrated with chemical- and
process-engineering-relevant examples that can also serve as the bases
for checking any subsequent real implementations. Questions are
provided (with solutions available for instructors) to confirm the correct
use of numerical techniques, and templates for use in MS Excel and
MATLAB are also available for download. With its integrative approach
to system identification, regression, and statistical theory, this book
provides an excellent means of revision and self-study for chemical and
process engineers working in experimental analysis and design in
petrochemicals, ceramics, oil and gas, automotive and similar industries,
and invaluable instruction to advanced undergraduate and graduate
students looking to begin a career in the process industries.
Computational Techniques for Process Simulation and Analysis Using
MATLAB® - Niket S. Kaisare 2017-09-18
MATLAB® has become one of the prominent languages used in research
and industry and often described as "the language of technical
computing". The focus of this book will be to highlight the use of
MATLAB® in technical computing; or more specifically, in solving
problems in Process Simulations. This book aims to bring a practical
approach to expounding theories: both numerical aspects of stability and
convergence, as well as linear and nonlinear analysis of systems. The
book is divided into three parts which are laid out with a "Process
Analysis" viewpoint. First part covers system dynamics followed by
solution of linear and nonlinear equations, including Differential
Algebraic Equations (DAE) while the last part covers function
approximation and optimization. Intended to be an advanced level
textbook for numerical methods, simulation and analysis of process
systems and computational programming lab, it covers following key
points • Comprehensive coverage of numerical analyses based on
MATLAB for chemical process examples. • Includes analysis of transient
behavior of chemical processes. • Discusses coding hygiene, process
animation and GUI exclusively. • Treatment of process dynamics, linear
stability, nonlinear analysis and function approximation through
contemporary examples. • Focus on simulation using MATLAB to solve
ODEs and PDEs that are frequently encountered in process systems.
Spectral Methods in Chemistry and Physics - Bernard Shizgal
2015-01-07
This book is a pedagogical presentation of the application of spectral and
pseudospectral methods to kinetic theory and quantum mechanics. There
are additional applications to astrophysics, engineering, biology and
many other fields. The main objective of this book is to provide the basic
concepts to enable the use of spectral and pseudospectral methods to
solve problems in diverse fields of interest and to a wide audience. While
spectral methods are generally based on Fourier Series or Chebychev
polynomials, non-classical polynomials and associated quadratures are
used for many of the applications presented in the book. Fourier series
methods are summarized with a discussion of the resolution of the Gibbs
phenomenon. Classical and non-classical quadratures are used for the
evaluation of integrals in reaction dynamics including nuclear fusion,
radial integrals in density functional theory, in elastic scattering theory
and other applications. The subject matter includes the calculation of
transport coefficients in gases and other gas dynamical problems based
on spectral and pseudospectral solutions of the Boltzmann equation.
Radiative transfer in astrophysics and atmospheric science, and
applications to space physics are discussed. The relaxation of initial nonequilibrium distributions to equilibrium for several different systems is
studied with the Boltzmann and Fokker-Planck equations. The eigenvalue
spectra of the linear operators in the Boltzmann, Fokker-Planck and
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Schrödinger equations are studied with spectral and pseudospectral
methods based on non-classical orthogonal polynomials. The numerical
methods referred to as the Discrete Ordinate Method, Differential
Quadrature, the Quadrature Discretization Method, the Discrete Variable
Representation, the Lagrange Mesh Method, and others are discussed
and compared. MATLAB codes are provided for most of the numerical
results reported in the book - see Link under 'Additional Information' on
the the right-hand column.
Numerical Methods for Chemical Engineering - Kenneth J. Beers 2007
Suitable for a first year graduate course, this textbook unites the
applications of numerical mathematics and scientific computing to the
practice of chemical engineering. Written in a pedagogic style, the book
describes basic linear and nonlinear algebric systems all the way through
to stochastic methods, Bayesian statistics and parameter estimation.
These subjects are developed at a level of mathematics suitable for
graduate engineering study without the exhaustive level of the
theoretical mathematical detail. The implementation of numerical
methods in MATLAB is integrated within each chapter and numerous
examples in chemical engineering are provided, with a library of
corresponding MATLAB programs. This book will provide the graduate
student with essential tools required by industry and research alike.
Supplementary material includes solutions to homework problems set in
the text, MATLAB programs and tutorial, lecture slides, and complicated
derivations for the more advanced reader. These are available online at
www.cambridge.org/9780521859714. Numerous applications specific to
chemical engineering and MATLAB integrated into each chapter, with an
extensive library of example problems also located on the web It avoids
theoretically detailed mathematics Contains numerous problems and
homework exercises at the end of each chapter categorised according to
difficulty with solutions available on the resource site.
Numerical Methods for Chemical Engineering - Kenneth J Beers 2007
Applications of numerical mathematics and scientific computing to
chemical engineering.
Chemical Engineering Primer with Computer Applications - Hussein K.
Abdel-Aal 2016-10-14
Taking a highly pragmatic approach to presenting the principles and
applications of chemical engineering, this 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
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.
A Numerical Primer for the Chemical Engineer, Second Edition - Edwin
Zondervan 2019-08-16
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
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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.
Applied Numerical Methods for Engineers Using MATLAB and C - Robert
Joseph Schilling 2000
This book provides a comprehensive discussion of numerical computing
techniques with an emphasis on practical applications in the fields of
civil, chemical, electrical, and mechanical engineering. It features two
software libraries that implement the algorithms developed in the text - a
MATLAB® toolbox, and an ANSI C library. This book is intended for
undergraduate students. Each chapter includes detailed case study
examples from the four engineering fields with complete solutions
provided in MATLAB® and C, detailed objectives, numerous worked-out
examples and illustrations, and summaries comparing the numerical
techniques. Chapter problems are divided into separate analysis and
computation sections. Documentation for the software is provided in text
appendixes that also include a helpful review of vectors and matrices.
The Instructor's Manual includes a disk with software documentation and
complete solutions to both problems and examples in the book.
A Compendium of Partial Differential Equation Models - William E.
Schiesser 2009-03-16
Presents numerical methods and computer code in Matlab for the
solution of ODEs and PDEs with detailed line-by-line discussion.
Numerical Techniques for Chemical and Biological Engineers
Using MATLAB® - Said S.E.H. Elnashaie 2007-03-12
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 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.
Numerical and Statistical Methods for Bioengineering - Michael R.
King 2010-11-04
The first MATLAB-based numerical methods textbook for bioengineers
that uniquely integrates modelling concepts with statistical analysis,
while maintaining a focus on enabling the user to report the error or
uncertainty in their result. Between traditional numerical method topics
of linear modelling concepts, nonlinear root finding, and numerical
integration, chapters on hypothesis testing, data regression and
probability are interweaved. A unique feature of the book is the inclusion
of examples from clinical trials and bioinformatics, which are not found
in other numerical methods textbooks for engineers. With a wealth of
biomedical engineering examples, case studies on topical biomedical
research, and the inclusion of end of chapter problems, this is a perfect
core text for a one-semester undergraduate course.
Problem Solving in Chemical and Biochemical Engineering with
POLYMATH, Excel, and MATLAB - Michael B. Cutlip 2008
Problem Solving in Chemical and Biochemical Engineering with
POLYMATH", Excel, and MATLAB , Second Edition, is a valuable
resource and companion that integrates the use of numerical problem
solving in the three most widely used software packages: POLYMATH,
Microsoft Excel, and MATLAB. Recently developed POLYMATH
capabilities allow the automatic creation of Excel spreadsheets and the
generation of MATLAB code for problem solutions. Students and
professional engineers will appreciate the ease with which problems can
be entered into POLYMATH and then solved independently in all three
software packages, while taking full advantage of the unique capabilities
within each package. The book includes more than 170 problems
requiring numerical solutions. This greatly expanded and revised second
edition includes new chapters on getting started with and using Excel
and MATLAB. It also places special emphasis on biochemical engineering
with a major chapter on the subject and with the integration of
biochemical problems throughout the book. General Topics and Subject
Areas, Organized by Chapter Introduction to Problem Solving with
Mathematical Software Packages Basic Principles and Calculations
Regression and Correlation of Data Introduction to Problem Solving with
Excel Introduction to Problem Solving with MATLAB Advanced ProblemSolving Techniques Thermodynamics Fluid Mechanics Heat Transfer
Mass Transfer Chemical Reaction Engineering Phase Equilibrium and
Distillation Process Dynamics and Control Biochemical Engineering
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Practical Aspects of Problem-Solving Capabilities Simultaneous Linear
Equations Simultaneous Nonlinear Equations Linear, Multiple Linear,
and Nonlinear Regressions with Statistical Analyses Partial Differential
Equations (Using the Numerical Method of Lines) Curve Fitting by
Polynomials with Statistical Analysis Simultaneous Ordinary Differential
Equations (Including Problems Involving Stiff Systems, DifferentialAlgebraic Equations, and Parameter Estimation in Systems of Ordinary
Differential Equations) The Book's Web Site
(http://www.problemsolvingbook.com) Provides solved and partially
solved problem files for all three software packages, plus additional
materials Describes discounted purchase options for educational version
of POLYMATH available to book purchasers Includes detailed, selected
problem solutions in Maple", Mathcad , and Mathematica"
An Introduction to Numerical Methods for Chemical Engineers James B. Riggs 1994
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 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.
Chemometrics - Richard G. Brereton 2018-03-13
A new, full-color, completely updated edition of the key practical guide to
chemometrics This new edition of this practical guide on chemometrics,
emphasizes the principles and applications behind the main ideas in the
field using numerical and graphical examples, which can then be applied
to a wide variety of problems in chemistry, biology, chemical
engineering, and allied disciplines. Presented in full color, it features
expansion of the principal component analysis, classification,
multivariate evolutionary signal and statistical distributions sections, and
new case studies in metabolomics, as well as extensive updates
throughout. Aimed at the large number of users of chemometrics, it
includes extensive worked problems and chapters explaining how to
analyze datasets, in addition to updated descriptions of how to apply
Excel and Matlab for chemometrics. Chemometrics: Data Driven
Extraction for Science, Second Edition offers chapters covering:
experimental design, signal processing, pattern recognition, calibration,
and evolutionary data. The pattern recognition chapter from the first
edition is divided into two separate ones: Principal Component
Analysis/Cluster Analysis, and Classification. It also includes new
descriptions of Alternating Least Squares (ALS) and Iterative Target
Transformation Factor Analysis (ITTFA). Updated descriptions of
wavelets and Bayesian methods are included. Includes updated chapters
of the classic chemometric methods (e.g. experimental design, signal
processing, etc.) Introduces metabolomics-type examples alongside those
from analytical chemistry Features problems at the end of each chapter
to illustrate the broad applicability of the methods in different fields
Supplemented with data sets and solutions to the problems on a
dedicated website Chemometrics: Data Driven Extraction for Science,
Second Edition is recommended for post-graduate students of
chemometrics as well as applied scientists (e.g. chemists, biochemists,
engineers, statisticians) working in all areas of data analysis.
Numerical Methods with Chemical Engineering Applications - Kevin D.
Dorfman 2017-01-11
This undergraduate textbook integrates the teaching of numerical
methods and programming with problems from core chemical
engineering subjects.
Applied Mathematical Methods for Chemical Engineers - Norman W.
Loney 2016-03-09
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
numerical-methods-for-chemical-engineers-with-matlab-applications-by-constantinides-and-mostoufi

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 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.
Process Modelling and Simulation in Chemical, Biochemical and
Environmental Engineering - Ashok Kumar Verma 2014-10-17
The use of simulation plays a vital part in developing an integrated
approach to process design. By helping save time and money before the
actual trial of a concept, this practice can assist with troubleshooting,
design, control, revamping, and more. Process Modelling and Simulation
in Chemical, Biochemical and Environmental Engineering explores ef
Molecular Physical Chemistry for Engineers - John T. Yates
2007-08-31
This text emphasizes the behaviour of material from the molecular point
of view. It is for engineering students who have a background in
chemistry and physics and in thermodynamics. A background in calculus
and differential equations is assumed. Each chapter includes a vast array
of exercises, for which a Student Solutions Manual is also available.
Environmental Modeling - Ekkehard Holzbecher 2012-01-10
The book has two aims: to introduce basic concepts of environmental
modelling and to facilitate the application of the concepts using modern
numerical tools such as MATLAB. It is targeted at all natural scientists
dealing with the environment: process and chemical engineers,
physicists, chemists, biologists, biochemists, hydrogeologists,
geochemists and ecologists. MATLAB was chosen as the major computer
tool for modeling, firstly because it is unique in it's capabilities, and
secondly because it is available in most academic institutions, in all
universities and in the research departments of many companies. In the
2nd edition many chapters will include updated and extended material.
In addition the MATLAB command index will be updated and a new
chapter on numerical methods will be added. For the second edition of
'Environmental Modeling' the first edition was completely revised. Text
and figures were adapted to the recent MATLAB® version. Several
chapters were extended. Correspondingly the index of MATLAB
commands was extended considerably, which makes the book even more
suitable to be used as a reference work by novices. Finally an
introduction into numerical methods was added as a new chapter. “/p>
Numerical Methods for Chemical Engineers with MATLAB
Applications - A. Constantinides 1999
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
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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. 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
Problem Solving in Chemical Engineering with Numerical Methods Michael B. Cutlip 1999
"A companion book including interactive software for students and
professional engineers who want to utilize problem-solving software to
effectively and efficiently 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
Numerical Methods for Chemical Engineers Using Excel, VBA, and
MATLAB - Victor J. Law 2013-04-08
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
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-ofchapter exercises, with solutions provided.
Numerical Methods in Biomedical Engineering - Stanley Dunn

numerical-methods-for-chemical-engineers-with-matlab-applications-by-constantinides-and-mostoufi

2005-11-21
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
Numerical Methods for Engineers and Scientists, 3rd Edition Amos Gilat 2013-09-30
Numerical Methods for Engineers and Scientists, 3rd Edition provides
engineers with a more concise treatment of the essential topics of
numerical methods while emphasizing MATLAB use. The third edition
includesÊa new chapter, with all new content,Êon Fourier Transform and
aÊnew chapter on Eigenvalues (compiled from existingÊSecond
EditionÊcontent).ÊThe focus is placed on the use of anonymous functions
instead of inline functions and the uses of subfunctions and nested
functions. This updated edition includes 50% new or updated Homework
Problems, updated examples, helpingÊengineers test their understanding
and reinforce key concepts.
Applied Numerical Methods for Chemical Engineers - Navid Mostoufi
2022-05-22
Applied Numerical Methods for Chemical Engineers emphasizes the
derivation of a variety of numerical methods and their application to the
solution of engineering problems, with special attention to problems in
the chemical engineering field. These algorithms encompass linear and
nonlinear algebraic equations, eigenvalue problems, finite difference
methods, interpolation, differentiation and integration, ordinary
differential equations, boundary value problems, partial differential
equations, and linear and nonlinear regression analysis. MATLAB is
adopted as the calculation environment throughout the book because of
its ability to perform all the calculations in matrix form, its large library
of built-in functions, its strong structural language, and its rich graphical
visualization tools. Through this book, students and other users will learn
about the basic features, advantages and disadvantages of various
numerical methods, learn and practice many useful m-files developed for
different numerical methods in addition to the MATLAB built-in solvers,
develop and set up mathematical models for problems commonly
encountered in chemical engineering, and solve chemical engineering
related problems through examples and after-chapter problems with
MATLAB by creating application m-files. Clearly and concisely develops a
variety of numerical methods and applies them to the solution of
chemical engineering problems. These algorithms encompass linear and
nonlinear algebraic equations, eigenvalue problems, finite difference
methods, interpolation, linear and nonlinear regression analysis,
differentiation and integration, ordinary differential equations, boundary
value problems, and partial differential equations Includes systematic
development of the calculus of finite differences and its application to the
integration of differential equations, and a detailed discussion of
nonlinear regression analysis, with powerful programs for implementing
multivariable nonlinear regression and statistical analysis of the results
Makes extensive use of MATLAB and Excel, with most of the methods
discussed implemented into general MATLAB functions. All the MATLABlanguage scripts developed are listed in the text and included in the
book’s companion website Includes numerous real-world examples and
homework problems drawn from the field of chemical and biochemical
engineering
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