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Mathematical Methods In Chemical Engineering
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 multiple-graph
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 and international courses, is reflected in this well-balanced 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.
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
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.
Mathematical Methods in Chemical Engineering
Integrated, modern approach to transport phenomena for graduate students, featuring examples and computational
solutions to develop practical problem-solving skills.
"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 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 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.
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 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.
This book helps chemical and other engineers develop their skills for solving mathematical models using Maple. These mathematical models
can consist of systems of algebraic, ordinary, and partial differential equations. Maple's 'dsolve' is used to obtain solutions for many of these
models. Maple worksheets are provided on the Springer website for use by readers to solve the example problems in this book. Just click on
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Electronic Supplementary Material and insert the ISBN.
An easy to understand guide covering key principles of mathematical modelling and simulation in chemical engineering.
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.
"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 themSummarizes in a clear and straightforward way, the contemporary trends in the interaction between mathematics and
chemical engineering vital to chemical engineers in their daily workIncludes classical analytical methods, computational methods, and
methods of symbolic computationCovers the latest cutting edge computational methods, like symbolic computational methods

This comprehensive, well organized and easy to read book presents concepts in a unified framework to establish a
similarity in the methods of solutions and analysis of such diverse systems as algebraic equations, ordinary differential
equations and partial differential equations. The distin-guishing feature of the book is the clear focus on analytical
methods of solving equations. The text explains how the methods meant to elucidate linear problems can be extended to
analyse nonlinear problems. The book also discusses in detail modern concepts like bifurcation theory and chaos.To
attract engineering students to applied mathematics, the author explains the concepts in a clear, concise and
straightforward manner, with the help of examples and analysis. The significance of analytical methods and concepts for
the engineer/scientist interested in numerical applications is clearly brought out.Intended as a textbook for the
postgraduate students in engineering, the book could also be of great help to the research students.
A description of the use of computer aided modeling and simulation in the development, integration and optimization of
industrial processes. The two authors elucidate the entire procedure step-by-step, from basic mathematical modeling to
result interpretation and full-scale process performance analysis. They further demonstrate similitude comparisons of
experimental results from different systems as a tool for broadening the applicability of the calculation methods.
Throughout, the book adopts a very practical approach, addressing actual problems and projects likely to be encountered
by the reader, as well as fundamentals and solution strategies for complex problems. It is thus equally useful for student
and professional engineers and chemists involved in industrial process and production plant design, construction or
upgrading.
Demonstrating the international experience of its contributors, this text is applicable to mathematical modelling, numerical
methods or advanced maths courses in chemical engineering departments. It contains both classic and contemporary
mathematical methods.
First published in 1987. Routledge is an imprint of Taylor & Francis, an informa company.
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
Although most realistic process engineering models require numerical solution, it is important for chemical engineering students to
have an understanding of the gross tendencies of the particular model they are using. This understanding most naturally arises
from deriving analytical solutions of a modified version of the problem being considered. Analytical models also allow for easier
process optimizations. Emphasizing these analytical methods, Applied Mathematical Methods for Chemical Engineers introduces
several techniques essential to solving real problems. The author's presentation shows students how to translate a problem from
prose to mathematical symbolism and allows them to inductively build on previous experience. Designed for senior
undergraduates and first-year graduates, the text provides detailed examples that allow students to experience how to actually use
the methods presented. It contains an entire chapter of fully worked examples involving traditional mass, heat, and momentum
applications along with cutting edge technologies, such as membrane separation and chemical vapor deposition. Another chapter
acquaints readers with selected numerical methods and available software packages. Favoring clear, practical exposition over
strict mathematical rigor, Applied Mathematical Methods for Chemical Engineers removes the mathematics phobia that often
exists among chemical engineering students. It allows them to learn by example the techniques they will need to solve problems in
practice.
Mathematical Methods in Chemical and Biological Engineering describes basic to moderately advanced mathematical techniques
useful for shaping the model-based analysis of chemical and biological engineering systems. Covering an ideal balance of basic
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mathematical principles and applications to physico-chemical problems, this book presents examples drawn from recent scientific
and technical literature on chemical engineering, biological and biomedical engineering, food processing, and a variety of
diffusional problems to demonstrate the real-world value of the mathematical methods. Emphasis is placed on the background and
physical understanding of the problems to prepare students for future challenging and innovative applications.
MATHEMATICAL METHODS IN CHEMICAL ENGINEERINGPHI Learning Pvt. Ltd.
Part II covers applications in greater detail. The three transport phenomena--heat, mass, and momentum transfer--are treated in
depth through simultaneous (or parallel) developments.
Intended primarily for undergraduate chemical-engineering students, this book also includes material which bridges the gap
between undergraduate and graduate requirements. The introduction contains a listing of the principal types of reactors employed
in the chemical industry, with diagrams and examples of their use. There is then a brief exploration of the concepts employed in
later sections for modelling and sizing reactors, followed by basic information on stoichiometry and thermodynamics, and the
kinetics of homogeneous and catalyzed reactions. Subsequent chapters are devoted to reactor sizing and modelling in some
simple situations, and more detailed coverage of the design and operation of the principal reactor types.
This undergraduate textbook integrates the teaching of numerical methods and programming with problems from core chemical
engineering subjects.
Focusing on the application of mathematics to chemical engineering, Applied Mathematical Methods for Chemical Engineers,
Second Edition addresses the setup and verification of mathematical models using experimental or other independently derived
data. An expanded and updated version of its well-respected predecessor, this book uses worked examples to illustrate several
mathematical methods that are essential in successfully solving process engineering problems. The book first provides an
introduction to differential equations that are common to chemical engineering, followed by examples of first-order and linear
second-order ordinary differential equations (ODEs). Later chapters examine Sturm–Liouville problems, Fourier series, integrals,
linear partial differential equations (PDEs), and regular perturbation. The author also focuses on examples of PDE applications as
they relate to the various conservation laws practiced in chemical engineering. The book concludes with discussions of
dimensional analysis and the scaling of boundary value problems and presents selected numerical methods and available
software packages. New to the Second Edition · Two popular approaches to model development: shell balance and conservation
law balance · One-dimensional rod model and a planar model of heat conduction in one direction · Systems of first-order ODEs ·
Numerical method of lines, using MATLAB® and Mathematica where appropriate This invaluable resource provides a crucial
introduction to mathematical methods for engineering and helps in choosing a suitable software package for computer-based
algebraic applications.
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