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Chemical Engineering Modelling Simulation And
Similitude
Chemical Reactor Modeling closes the gap between Chemical Reaction Engineering and
Fluid Mechanics. The second edition consists of two volumes: Volume 1: Fundamentals.
Volume 2: Chemical Engineering Applications In volume 1 most of the fundamental theory is
presented. A few numerical model simulation application examples are given to elucidate
the link between theory and applications. In volume 2 the chemical reactor equipment to be
modeled are described. Several engineering models are introduced and discussed. A survey
of the frequently used numerical methods, algorithms and schemes is provided. A few
practical engineering applications of the modeling tools are presented and discussed. The
working principles of several experimental techniques employed in order to get data for
model validation are outlined. The monograph is based on lectures regularly taught in the
fourth and fifth years graduate courses in transport phenomena and chemical reactor
modeling and in a post graduate course in modern reactor modeling at the Norwegian
University of Science and Technology, Department of Chemical Engineering, Trondheim,
Norway. The objective of the book is to present the fundamentals of the single-fluid and
multi-fluid models for the analysis of single and multiphase reactive flows in chemical
reactors with a chemical reactor engineering rather than mathematical bias. Organized into
13 chapters, it combines theoretical aspects and practical applications and covers some of
the recent research in several areas of chemical reactor engineering. This book contains a
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survey of the modern literature in the field of chemical reactor modeling.
The role of theory in science was formulated very brilliantly by Max Planck: Experimenters
are the striking force of science. The experiment is a question which science puts to nature.
The measurement is the registration of nature’s answer. But before the question is put to
nature,it must be formulated. Before the measurement result is used,itmust be explained,
i.e., the answer must be understood correctly. These two problems are obligations of the
theoreticians. Chemical engineering is an experimental science, but theory permits us to
formulate correct experimental conditions and to understand correctly the exp- imental
results. The theoretical methods of chemical engineering for modeling and simulation of
industrial processes are surveyed in this book. Theoretical chemical engineering solves the
problems that spring up from the necessity for a quantitative description of the processes in
the chemical industry. They are quite different at the different stages of the quantitative
description, i.e., a wide circle of theoretical methods are required for their solutions.
Modeling and simulation are a united approach to obtain a quantitative description of the
processes and systems in chemical engineering and chemical technology, which is
necessary to clarify the process mechanism or for optimal process design, process control,
and plant renovation. Modeling is the creation of the mathematical model, i.e., construction
of the mathematical description (on the basis of the process mechanism), calculation of the
model parameters (using experimental data), and statistical analysis of the model
adequacy.
This comprehensive and thoroughly revised text, now in its second edition, continues to
present the fundamental concepts of how mathematical models of chemical processes are
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constructed and demonstrate their applications to the simulation of two of the very
important chemical engineering systems: the chemical reactors and distillation systems. The
book provides an integrated treatment of process description, mathematical modelling and
dynamic simulation of realistic problems, using the robust process model approach and its
simulation with efficient numerical techniques. Theoretical background materials on activity
coefficient models, equation of state models, reaction kinetics, and numerical solution
techniques—needed for the development of mathematical models—are also addressed in
the book. The topics of discussion related to tanks, heat exchangers, chemical reactors
(both continuous and batch), biochemical reactors (continuous and fed-batch), distillation
columns (continuous and batch), equilibrium flash vaporizer, and refinery debutanizer
column contain several worked-out examples and case studies to teach students how
chemical processes can be measured and monitored using computer programming. The new
edition includes two more chapters—Reactive Distillation Column and Vaporizing
Exchangers—which will further strengthen the text. This book is designed for senior level
undergraduate and first-year postgraduate level courses in “Chemical Process Modelling and
Simulation”. The book will also be useful for students of petrochemical engineering,
biotechnology, and biochemical engineering. It can serve as a guide for research scientists
and practising engineers as well.
An easy to understand guide covering key principles of mathematical modelling and
simulation in chemical engineering.
Modelling, Simulation and Optimization of Industrial Fixed Bed Catalytic Reactors
Modeling Vapor-Liquid Equilibria
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Process Modelling, Simulation, and Control for Chemical Engineers
Simulation of Industrial Processes for Control Engineers
Select Papers from FOMMS 2015

A comprehensive and example oriented text for the study of chemical
process design and simulation Chemical Process Design and Simulation is
an accessible guide that offers information on the most important
principles of chemical engineering design and includes illustrative
examples of their application that uses simulation software. A
comprehensive and practical resource, the text uses both Aspen Plus and
Aspen Hysys simulation software. The author describes the basic
methodologies for computer aided design and offers a description of the
basic steps of process simulation in Aspen Plus and Aspen Hysys. The text
reviews the design and simulation of individual simple unit operations that
includes a mathematical model of each unit operation such as reactors,
separators, and heat exchangers. The author also explores the design of
new plants and simulation of existing plants where conventional chemicals
and material mixtures with measurable compositions are used. In addition,
to aid in comprehension, solutions to examples of real problems are
included. The final section covers plant design and simulation of processes
using nonconventional components. This important resource: Includes
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information on the application of both the Aspen Plus and Aspen Hysys
software that enables a comparison of the two software systems Combines
the basic theoretical principles of chemical process and design with realworld examples Covers both processes with conventional organic chemicals
and processes with more complex materials such as solids, oil blends,
polymers and electrolytes Presents examples that are solved using a new
version of Aspen software, ASPEN One 9 Written for students and
academics in the field of process design, Chemical Process Design and
Simulation is a practical and accessible guide to the chemical process
design and simulation using proven software.
Since process models are nowadays ubiquitous in many applications, the
challenges and alternatives related to their development, validation, and
efficient use have become more apparent. In addition, the massive
amounts of both offline and online data available today open the door for
new applications and solutions. However, transforming data into useful
models and information in the context of the process industry or of biosystems requires specific approaches and considerations such as new
modelling methodologies incorporating the complex, stochastic, hybrid and
distributed nature of many processes in particular. The same can be said
about the tools and software environments used to describe, code, and
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solve such models for their further exploitation. Going well beyond mere
simulation tools, these advanced tools offer a software suite built around
the models, facilitating tasks such as experiment design, parameter
estimation, model initialization, validation, analysis, size reduction,
discretization, optimization, distributed computation, co-simulation, etc.
This Special Issue collects novel developments in these topics in order to
address the challenges brought by the use of models in their different
facets, and to reflect state of the art developments in methods, tools and
industrial applications.
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
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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
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 effective
modeling and simulation approaches for solving equations. Using a
systematic treatment of model development and simulation studies for
chemical, biochemical, and environmental processes, this book explains the
simplification of a complicated process at various levels with the help of a
"model sketch." It introduces several types of models, examines how they
are developed, and provides examples from a wide range of applications.
This includes the simple models based on simple laws such as Fick�s law,
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models that consist of generalized equations such as equations of motion,
discrete-event models and stochastic models (which consider at least one
variable as a discrete variable), and models based on population balance.
Divided into 11 chapters, this book: Presents a systematic approach of
model development in view of the simulation need Includes modeling
techniques to model hydrodynamics, mass and heat transfer, and reactors
for single as well as multi-phase systems Provides stochastic and
population balance models Covers the application and development of
artificial neural network models and hybrid ANN models Highlights
gradients based techniques as well as statistical techniques for model
validation and sensitivity analysis Contains examples on development of
analytical, stochastic, numerical, and ANN-based models and simulation
studies using them Illustrates modeling concepts with a wide spectrum of
classical as well as recent research papers Process Modelling and
Simulation in Chemical, Biochemical and Environmental Engineering
includes recent trends in modeling and simulation, e.g. artificial neural
network (ANN)-based models, and hybrid models. It contains a chapter on
flowsheeting and batch processes using commercial/open source software
for simulation.
Results of the IMPROVE Project
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Foundations of Molecular Modeling and Simulation
Mathematical Modeling in Chemical Engineering
CHEMICAL PROCESS MODELLING AND COMPUTER SIMULATION
Simulation and Optimization in Process Engineering

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
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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.
Mathematical modelling of gas-solid catalytic reactors in industry is still limited. By
consolidating progress in the understanding of catalytic processes, this book applies
fundamental advances to the development of models for design, simulation and
optimization of industrial reactors.
A solid introduction, enabling the reader to successfully formulate, construct, simplify,
evaluate and use mathematical models in chemical engineering.
Process Modeling and Simulation for Chemical EngineersTheory and PracticeJohn
Wiley & Sons
Modelling and Simulation in Thermal and Chemical Engineering
Modeling and Simulation in Chemical Engineering
Process Modelling and Simulation in Chemical, Biochemical and Environmental
Engineering
Chemical Process Retrofitting and Revamping
Process Analysis and Simulation in Chemical Engineering
The purpose of this book is to convey to undergraduate students an understanding
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of those areas of process control that all chemical engineers need to know. The
presentation is concise, readable and restricted to only essential elements. The
methods presented have been successfully applied in industry to solve real
problems. Analysis of closedloop dynamics in the time, Laplace, frequency and
sample-data domains are covered. Designing simple regulatory control systems for
multivariable processes is discussed. The practical aspects of process control are
presented sizing control valves, tuning controllers, developing control structures
and considering interaction between plant design and control. Practical simple
identification methods are covered.
This book presents a theoretical analysis of the modern methods used for
modeling various chemical engineering processes. Currently, the two primary
problems in the chemical industry are the optimal design of new devices and the
optimal control of active processes. Both of these problems are often solved by
developing new methods of modeling. These methods for modeling specific
processes may be different, but in all cases, they bring the mathematical
description closer to the real processes by using appropriate experimental data. In
this book, the authors detail a new approach for the modeling of chemical
processes in column apparatuses. Further, they describe the types of neural
networks that have been shown to be effective in solving important chemical
engineering problems. Readers are also presented with mathematical models of
integrated bioethanol supply chains (IBSC) that achieve improved economic and
environmental sustainability. The integration of energy and mass processes is one
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of the most powerful tools for creating sustainable and energy efficient production
systems. This book defines the main approaches for the thermal integration of
periodic processes, direct and indirect, and the recent integration of small-scale
solar thermal dryers with phase change materials as energy accumulators. An
exciting overview of new approaches for the modeling of chemical engineering
processes, this book serves as a guide for the important innovations being made in
theoretical chemical engineering.
This book offers a comprehensive coverage of process simulation and
flowsheeting, useful for undergraduate students of Chemical Engineering and
Process Engineering as theoretical and practical support in Process Design,
Process Simulation, Process Engineering, Plant Design, and Process Control
courses. The main concepts related to process simulation and application tools are
presented and discussed in the framework of typical problems found in
engineering design. The topics presented in the chapters are organized in an
inductive way, starting from the more simplistic simulations up to some complex
problems.
The field of Chemical Engineering and its link to computer science is in constant
evolution and new engineers have a variety of tools at their disposal to tackle their
everyday problems. Introduction to Software for Chemical Engineers, Second
Edition provides a quick guide to the use of various computer packages for
chemical engineering applications. It covers a range of software applications from
Excel and general mathematical packages such as MATLAB and MathCAD to
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process simulators, CHEMCAD and ASPEN, equation-based modeling languages,
gProms, optimization software such as GAMS and AIMS, and specialized software
like CFD or DEM codes. The different packages are introduced and applied to
solve typical problems in fluid mechanics, heat and mass transfer, mass and
energy balances, unit operations, reactor engineering, process and equipment
design and control. This new edition offers a wider view of packages including
open source software such as R, Python and Julia. It also includes complete
examples in ASPEN Plus, adds ANSYS Fluent to CFD codes, Lingo to the
optimization packages, and discusses Engineering Equation Solver. It offers a
global idea of the capabilities of the software used in the chemical engineering
field and provides examples for solving real-world problems. Written by leading
experts, this book is a must-have reference for chemical engineers looking to grow
in their careers through the use of new and improving computer software. Its userfriendly approach to simulation and optimization as well as its example-based
presentation of the software, makes it a perfect teaching tool for both
undergraduate and master levels.
Advanced Data Analysis and Modelling in Chemical Engineering
Theoretical Chemical Engineering
Collaborative and Distributed Chemical Engineering. From Understanding to
Substantial Design Process Support
Process Modelling and Simulation
Page 13/27

Acces PDF Chemical Engineering Modelling Simulation And Similitude
IMPROVE stands for "Information Technology Support for Collaborative and Distributed
Design Processes in Chemical Engineering" and is a large joint project of research institutions
at RWTH Aachen University. This volume summarizes the results after 9 years of
cooperative research work. The focus of IMRPOVE is on understanding, formalizing,
evaluating, and, consequently, improving design processes in chemical engineering. In
particular, IMPROVE focuses on conceptual design and basic engineering, where the
fundamental decisions concerning the design or redesign of a chemical plant are undertaken.
Design processes are analyzed and evaluated in collaboration with industrial partners.
Lattice Boltzmann Modeling for Chemical Engineering, Volume 56 in the Advances in
Chemical Engineering series, highlights new advances in the field, with this new volume
presenting interesting chapters on Simulations of homogeneous and heterogeneous chemical
reactions, LBM for 3D Chemical Reactors, LBM Simulations of PEM fuel cells, LBM for
separation processes, LBM for two-phase flow (bio)reactors, and more. Provides the
authority and expertise of leading contributors from an international board of authors
Presents the latest release in the Advances in Chemical Engineering series Includes the latest
information on Lattice Boltzmann Modeling for Chemical Engineering
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
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Simulation in Chemical, Biochemical and Environmental Engineering explores ef
This book is a collection of select proceedings of the FOMMS 2015 conference. FOMMS
2015 was the sixth triennial FOMMS conference showcasing applications of theory of
computational quantum chemistry, molecular science, and engineering simulation. The theme
of the 2015 meeting was on Molecular Modeling and the Materials Genome. This volume
comprises chapters on many distinct applications of molecular modeling techniques. The
content will be useful to researchers and students alike.
Process Modelling and Model Analysis
Process Modeling, Simulation, and Control for Chemical Engineers
Multiphase Reactive Flows
Chemical Engineering Process Simulation
Chemical Process Design and Simulation: Aspen Plus and Aspen Hysys Applications
Reviews the latest developments in a subject relevant to professionals involved
in the simulation and design of chemical processes - includes disk of computer
programs.
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.
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Process Modelling and Model Analysis describes the use of models in process
engineering. Process engineering is all about manufacturing--of just about
anything! To manage processing and manufacturing systematically, the engineer
has to bring together many different techniques and analyses of the interaction
between various aspects of the process. For example, process engineers would
apply models to perform feasibility analyses of novel process designs, assess
environmental impact, and detect potential hazards or accidents. To manage
complex systems and enable process design, the behavior of systems is reduced
to simple mathematical forms. This book provides a systematic approach to the
mathematical development of process models and explains how to analyze those
models. Additionally, there is a comprehensive bibliography for further reading, a
question and answer section, and an accompanying Web site developed by the
authors with additional data and exercises. Introduces a structured modeling
methodology emphasizing the importance of the modeling goal and including
key steps such as model verification, calibration, and validation Focuses on
novel and advanced modeling techniques such as discrete, hybrid, hierarchical,
and empirical modeling Illustrates the notions, tools, and techniques of process
modeling with examples and advances applications
In this textbook, the author teaches readers how to model and simulate a unit
process operation through developing mathematical model equations, solving
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model equations manually, and comparing results with those simulated through
software. It covers both lumped parameter systems and distributed parameter
systems, as well as using MATLAB and Simulink to solve the system model
equations for both. Simplified partial differential equations are solved using
COMSOL, an effective tool to solve PDE, using the fine element method. This
book includes end of chapter problems and worked examples, and summarizes
reader goals at the beginning of each chapter.
Process Modeling and Simulation for Chemical Engineers
A Bond Graph Approach
Using Excel for simulation
Modeling, Simulation and Similitude
A Step by Step Approach to the Modeling of Chemical Engineering Processes

Explains how to simulate the dynamic behaviour of the major unit
processes found in the chemical, oil, gas and power industries.
This comprehensive and thoroughly revised text, now in its third
edition, continues to present the fundamental concepts of how
mathematical models of chemical processes are constructed and
demonstrate their applications to the simulation of three of the very
important chemical engineering systems: the chemical reactors,
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distillation systems and vaporizing processes. The book provides an
integrated treatment of process description, mathematical modelling
and dynamic simulation of realistic problems, using the robust
process model approach and its simulation with efficient numerical
techniques. Theoretical background materials on activity coefficient
models, equation of state models, reaction kinetics, and numerical
solution techniques—needed for the development and simulation of
mathematical models—are also addressed in the book. The topics of
discussion related to tanks, heat exchangers, chemical reactors (both
continuous and batch), biochemical reactors (continuous and fedbatch), distillation columns (continuous and batch), equilibrium flash
vaporizer, refinery debutanizer column, evaporator, and steam
generator contain several worked-out examples and case studies to
teach students how chemical processes are operated, characterized
and monitored using computer programming. NEW TO THIS EDITION
The inclusion of following three new chapters on: • Gas Absorption •
Liquid–Liquid Extraction Column • Once-Through Steam Generator will
further strengthen the text. This book is designed for senior level
undergraduate and first-year postgraduate level courses in ‘Chemical
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Process Modelling and Simulation’. The book will also be useful for
students of petrochemical engineering, biotechnology, and
biochemical engineering. It can serve as a guide for research
scientists and practising engineers as well.
In this valuable volume, new and original research on various topics
on chemical engineering and technology is presented on modeling
and simulation, material synthesis, wastewater treatment, analytical
techniques, and microreactors. The research presented here can be
applied to technology in food, paper and pulp, polymers,
petrochemicals, surface coatings, oil technology aspects, among other
uses. The book is divided into five sections: modeling and simulation
environmental applications materials and applications processes and
applications analytical methods Topics include: modeling and
simulation of chemical processes process integration and
intensification separation processes advances in unit operations and
processes chemical reaction engineering fuel and energy advanced
materials CFD and transport processes wastewater treatment The
valuable research presented here will be of interest to researchers,
scientists, industry practitioners, as well as upper-level students.
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This book offers a modern view of process control in the context of
today’s technology. It provides innovative chapters on the growth of
educational, scientific, and industrial research among chemical
engineers. It presents experimental data on thermodynamics and
provides a broad understanding of the main computational techniques
used for chemical processing. Readers will gain an understanding of
the areas of process control that all chemical engineers need to know.
The information is presented in a concise and readable format. The
information covers the basics and also provides unique topics, such as
using a unified approach to model representations, statistical quality
control, and model-based control. The methods presented have been
successfully applied in industry to solve real problems. Designed as
an advanced research guide in process dynamics and control, the
book will be useful in chemical engineering courses as well as for the
teaching of mechanical, nuclear, industrial, and metallurgical
engineering.
Project Reports on Process Simulation
The Benefit of Mathematical Methods in Applications of the Chemical
Industry
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Modeling and Simulation of Chemical Process Systems
ENCYCLOPAEDIA OF CHEMICAL ENGINEERING
Modeling and Simulation
Chemical Engineering Process Simulation, Second Edition guides
users through chemical processes and unit operations using the
main simulation software used in the industrial sector. The book
helps predict the characteristics of a process using mathematical
models and computer-aided process simulation tools, as well as
how to model and simulate process performance before detailed
process design takes place. Content coverage includes steady-state
and dynamic simulation, process design, control and optimization.
In addition, readers will learn about the simulation of natural gas,
biochemical, wastewater treatment and batch processes. Provides
an updated and expanded new edition that contains 60-70% new
content Guides readers through chemical processes and unit
operations using the primary simulation software used in the
industrial sector Covers the fundamentals of process simulation,
theory and advanced applications Includes case studies of various
difficulty levels for practice and for applying developed skills
Features step-by-step guides to using UniSim Design, SuperPro
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Designer, Symmetry, Aspen HYSYS and Aspen Plus for process
simulation novices
This book provides a rigorous treatment of the fundamental
concepts and techniques involved in process modeling and
simulation. The book allows the reader to: (i) Get a solid grasp of
“under-the-hood” mathematical results (ii) Develop models of
sophisticated processes (iii) Transform models to different
geometries and domains as appropriate (iv) Utilize various model
simplification techniques (v) Learn simple and effective
computational methods for model simulation (vi) Intensify the
effectiveness of their research Modeling and Simulation for
Chemical Engineers: Theory and Practice begins with an
introduction to the terminology of process modeling and simulation.
Chapters 2 and 3 cover fundamental and constitutive relations,
while Chapter 4 on model formulation builds on these relations.
Chapters 5 and 6 introduce the advanced techniques of model
transformation and simplification. Chapter 7 deals with model
simulation, and the final chapter reviews important mathematical
concepts. Presented in a methodical, systematic way, this book is
suitable as a self-study guide or as a graduate reference, and
Page 22/27

Acces PDF Chemical Engineering Modelling Simulation And Similitude
includes examples, schematics and diagrams to enrich
understanding. End of chapter problems with solutions and
computer software available online at
www.wiley.com/go/upreti/pms_for_chemical_engineers are designed
to further stimulate readers to apply the newly learned concepts.
The proposed book will be divided into three parts. The chapters in
Part I provide an overview of certain aspect of process retrofitting.
The focus of Part II is on computational techniques for solving
process retrofit problems. Finally, Part III addresses retrofit
applications from diverse process industries. Some chapters in the
book are contributed by practitioners whereas others are from
academia. Hence, the book includes both new developments from
research and also practical considerations. Many chapters include
examples with realistic data. All these feature make the book useful
to industrial engineers, researchers and students.
In this book, the reader is guided through the complex study of
dynamic chemical engineering systems by the unique combination
of a simplified presentation of the fundamental theory (Part 1) and
direct hands-on computer experimentation with the provision of 85
accompanying computer-based simulation examples (Part 2)
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supplied on diskette. The ISIM digital simulation language is very
simple to use and its powerful interactive nature enables the
readers to create their own simulations, based on their own specific
problems. This powerful dynamic ISIM software is ready to run on
any DOS personal computer. The treatment employed in this book is
well tried and tested, based on over 20 years experience in
teaching an international post- experience course. Whether for the
teacher, the student, the chemist or engineer, this book serves as
the key to a greater understanding of chemical engineering
dynamics through the fun and enjoyment of active learning.
Advanced Process Control and Simulation for Chemical Engineers
Numerical Methods and Modeling for Chemical Engineers
Cubic Equations of State and Their Mixing Rules
An Introduction to Modelling and Computer Simulation
Mathematical Modelling and Simulation in Chemical Engineering
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 fullscale process performance analysis. They further demonstrate similitude comparisons of
experimental results from different systems as a tool for broadening the applicability of the
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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.
In this book, the modelling of dynamic chemical engineering processes is presented in a
highly understandable way using the unique combination of simplified fundamental theory
and direct hands-on computer simulation. The mathematics is kept to a minimum, and yet
the nearly 100 examples supplied on www.wiley-vch.de illustrate almost every aspect of
chemical engineering science. Each example is described in detail, including the model
equations. They are written in the modern user-friendly simulation language Berkeley
Madonna, which can be run on both Windows PC and Power-Macintosh computers.
Madonna solves models comprising many ordinary differential equations using very
simple programming, including arrays. It is so powerful that the model parameters may be
defined as "sliders", which allow the effect of their change on the model behavior to be
seen almost immediately. Data may be included for curve fitting, and sensitivity or
multiple runs may be performed. The results can be seen simultaneously on multiplegraph windows or by using overlays. The resultant learning effect of this is tremendous.
The examples can be varied to fit any real situation, and the suggested exercises provide
practical guidance. The extensive experience of the authors, both in university teaching
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and international courses, is reflected in this 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.
Simulation and Optimization in Process Engineering: The Benefit of Mathematical
Methods in Applications of the Process Industry brings together examples where the
successful transfer of progress made in mathematical simulation and optimization has led
to innovations in an industrial context that created substantial benefit. Containing
introductory accounts on scientific progress in the most relevant topics of process
engineering (substance properties, simulation, optimization, optimal control and real time
optimization), the examples included illustrate how such scientific progress has been
transferred to innovations that delivered a measurable impact, covering details of the
methods used, and more. With each chapter bringing together expertise from academia
and industry, this book is the first of its kind, providing demonstratable insights. Recent
mathematical methods are transformed into industrially relevant innovations. Covers
recent progress in mathematical simulation and optimization in a process engineering
context with chapters written by experts from both academia and industry Provides
insight into challenges in industry aiming for a digitized world.
The main object of this advanced textbook is modelling and simulation of energetic
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processes by bond graphs. But even without knowledge of this powerful method, it can be
used to a certain extent as an introduction to simulation in thermodynamics.
Chemical Engineering Dynamics
Process Modeling, Simulation, and Environmental Applications in Chemical Engineering
Theory and Practice
Introduction to Software for Chemical Engineers, Second Edition
Modelling with PC Simulation
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