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The increased computational power and software tools available to engineers have increased
the use and dependence on modeling and computer simulation throughout the design process.
These tools have given engineers the capability of designing highly complex systems and
computer architectures that were previously unthinkable. Every complex design project, from
integrated circuits, to aerospace vehicles, to industrial manufacturing processes requires these
new methods. This book fulfills the essential need of system and control engineers at all levels
in understanding modeling and simulation. This book, written as a true text/reference has
become a standard sr./graduate level course in all EE departments worldwide and all
professionals in this area are required to update their skills. The book provides a rigorous
mathematical foundation for modeling and computer simulation. It provides a comprehensive
framework for modeling and simulation integrating the various simulation approaches. It covers
model formulation, simulation model execution, and the model building process with its key
activities model abstraction and model simplification, as well as the organization of model
libraries. Emphasis of the book is in particular in integrating discrete event and continuous
modeling approaches as well as a new approach for discrete event simulation of continuous
processes. The book also discusses simulation execution on parallel and distributed machines
and concepts for simulation model realization based on the High Level Architecture (HLA)
standard of the Department of Defense. Presents a working foundation necessary for
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compliance with High Level Architecture (HLA) standards Provides a comprehensive
framework for continuous and discrete event modeling and simulation Explores the
mathematical foundation of simulation modeling Discusses system morphisms for model
abstraction and simplification Presents a new approach to discrete event simulation of
continuous processes Includes parallel and distributed simulation of discrete event models
Presents a concept to achieve simulator interoperability in the form of the DEVS-Bus
Surveys the selection, design, and operation of most of the industrially important separation
processes. Discusses the underlying principles on which the processes are based, and
provides illustrative examples of the use of the processes in a modern context. Features
thorough treatment of newer separation processes based on membranes, adsorption,
chromatography, ion exchange, and chemical complexation. Includes a review of historically
important separation processes such as distillation, absorption, extraction, leaching, and
crystallization and considers these techniques in light of recent developments affecting them.
The measurement, prediction, and control of food processes in the quest for greater
consistency, quality, and safety in the final product has been a major trend in the food industry
over the past decade. The shift to modelling food processes as a way of identifying and
understanding the key variables at work is a major outgrowth of this trend.The editors and
contributors explore the current trends in modelling, their strengths, and weaknesses, and their
applications across the supply chain in this book.
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
constructed and demonstrate their applications to the simulation of two of the very important
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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.
This 756-page book examines coal processing, surface forces and hydrophobicity, process
improvements and environmental controls, dewatering and drying, gravity separations,
industrial minerals flotation, base metal flotation, flotation equipment and practice, process
reagents, magnetic and electrostatic separations, modeling and process control, and resource
engineering.
Modeling and Control of Batch Processes presents state-of-the-art techniques ranging from
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mechanistic to data-driven models. These methods are specifically tailored to handle issues
pertinent to batch processes, such as nonlinear dynamics and lack of online quality
measurements. In particular, the book proposes: a novel batch control design with well
characterized feasibility properties; a modeling approach that unites multi-model and partial
least squares techniques; a generalization of the subspace identification approach for batch
processes; and applications to several detailed case studies, ranging from a complex
simulation test bed to industrial data. The book’s proposed methodology employs statistical
tools, such as partial least squares and subspace identification, and couples them with notions
from state-space-based models to provide solutions to the quality control problem for batch
processes. Practical implementation issues are discussed to help readers understand the
application of the methods in greater depth. The book includes numerous comments and
remarks providing insight and fundamental understanding into the modeling and control of
batch processes. Modeling and Control of Batch Processes includes many detailed examples
of industrial relevance that can be tailored by process control engineers or researchers to a
specific application. The book is also of interest to graduate students studying control systems,
as it contains new research topics and references to significant recent work. Advances in
Industrial Control reports and encourages the transfer of technology in control engineering.
The rapid development of control technology has an impact on all areas of the control
discipline. The series offers an opportunity for researchers to present an extended exposition
of new work in all aspects of industrial control.
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
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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.
Over the years, a variety of software process models have been designed to structure,
describe and prescribe the software systems construction process. More recently, software
process modelling is increasingly dealing with new challenges raised by the tests that the
software industry has to face.This book addresses these new trends in software process
modeling related to: ? Processes for open source software;? Systems dynamics to model and
simulate the software process;? Peopleware: the importance of people in the software
development and by extension in the software process.One new software development trend is
the development of open source projects. As such projects are a recent creation, the process
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model governing this type of developments is unfamiliar. This book deals with process
modeling for open source software. It also deals with software process simulation applied to
the management of software projects and improves the software development process
capability according to CMM (Capability Maturity Model).Software development is a
conjunction of: the organizational environment, the social environment and the technological
environment. The inclusion of these environments will make it possible to output software
process models that meet the specified organizational, cultural and technological
requirements, providing an exhaustive analysis of the people in the software process, as well
as supporting people-oriented software development. This book deals with the development of
software by means of people-oriented process models that have proven to be very beneficial
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
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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 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
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biological, environmental and food process examples.
Energy Systems Engineering is one of the most exciting and fastest growing fields in
engineering. Modeling and simulation plays a key role in Energy Systems Engineering
because it is the primary basis on which energy system design, control, optimization, and
analysis are based. This book contains a specially curated collection of recent research articles
on the modeling and simulation of energy systems written by top experts around the world from
universities and research labs, such as Massachusetts Institute of Technology, Yale University,
Norwegian University of Science and Technology, National Energy Technology Laboratory of
the US Department of Energy, University of Technology Sydney, McMaster University, Queens
University, Purdue University, the University of Connecticut, Technical University of Denmark,
the University of Toronto, Technische Universität Berlin, Texas A&M, the University of
Pennsylvania, and many more. The key research themes covered include energy systems
design, control systems, flexible operations, operational strategies, and systems analysis. The
addressed areas of application include electric power generation, refrigeration cycles, natural
gas liquefaction, shale gas treatment, concentrated solar power, waste-to-energy systems,
micro-gas turbines, carbon dioxide capture systems, energy storage, petroleum refinery unit
operations, Brayton cycles, to name but a few.
As industrial processes and their corresponding control models increase in complexity, the
data provided by traditional point sensors is no longer adequate to ensure product quality and
cost-effective operation. Process Imaging for Automatic Control demonstrates how in-process
imaging technologies surpass the limitations of traditional monitoring systems by providing realtime multidimensional measurement and control data. Combined with suitable data extraction
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and control schemes, such systems can optimize the performance of a wide variety of
industrial processes. Contributed by leading international experts, Process Imaging for
Automatic Control offers authoritative, comprehensive coverage of this new area of process
control technology, including: Basic goals of process modeling and their application to
automatic control Direct imaging devices and applications, such as machine vision and spatial
measurement of flow velocity, pressure, shear, pH, and temperature Various techniques,
hardware implementations, and image reconstruction methods for process tomography Image
enhancement and restoration State estimation methods State space control system models,
control strategies, and implementation issues Five chapters devoted to case studies and
advanced applications From theory to practical implementation, this book is the first to treat the
entire range of imaging techniques and their application to process control. Supplying broad
coverage with more than 270 illustrations and nearly 700 cited references, it presents an
accessible introduction to this rapidly growing, interdisciplinary technology.

Process Control: Modeling, Design, and Simulation is the first complete
introduction to process control that fully integrates software tools-helping you
master critical techniques hands-on, using MATLAB-based computer simulations.
Author B. Wayne Bequette includes process control diagrams, dynamic
modeling, feedback control, frequency response analysis techniques, control loop
tuning, and start-to-finish chemical process control case studies.
The use of simulation plays a vital part in developing an integrated approach to
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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, 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
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as well as statistical techniques for model validation and sensitivity analysis
Contains examples on development of analytical, stochastic, numerical, and ANNbased 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.
The latest update to Bela Liptak's acclaimed "bible" of instrument engineering is
now available. Retaining the format that made the previous editions bestsellers in
their own right, the fourth edition of Process Control and Optimization continues
the tradition of providing quick and easy access to highly practical information.
The authors are practicing engineers, not theoretical people from academia, and
their from-the-trenches advice has been repeatedly tested in real-life
applications. Expanded coverage includes descriptions of overseas
manufacturer's products and concepts, model-based optimization in control
theory, new major inventions and innovations in control valves, and a full chapter
devoted to safety. With more than 2000 graphs, figures, and tables, this allPage 11/19
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inclusive encyclopedic volume replaces an entire library with one authoritative
reference. The fourth edition brings the content of the previous editions
completely up to date, incorporates the developments of the last decade, and
broadens the horizons of the work from an American to a global perspective.
Béla G. Lipták speaks on Post-Oil Energy Technology on the AT&T Tech
Channel.
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, 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 fed-batch),
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distillation columns (continuous and batch), equilibrium flash vaporizer, refinery
debutanizer column, evaporator, and steam generator contain several workedout 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 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.
Abstract.
Offering a different approach to other textbooks in the area, this book is a
comprehensive introduction to the subject divided in three broad parts. The first
part deals with building physical models, the second part with developing
empirical models and the final part discusses developing process control
solutions. Theory is discussed where needed to ensure students have a full
understanding of key techniques that are used to solve a modeling problem.
Hallmark Features: Includes worked out examples of processes where the theory
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learned early on in the text can be applied. Uses MATLAB simulation examples
of all processes and modeling techniques- further information on MATLAB can be
obtained from www.mathworks.com Includes supplementary website to include
further references, worked examples and figures from the book This book is
structured and aimed at upper level undergraduate students within chemical
engineering and other engineering disciplines looking for a comprehensive
introduction to the subject. It is also of use to practitioners of process control
where the integrated approach of physical and empirical modeling is particularly
valuable.
Process Modelling, Simulation, and Control for Chemical EngineersProcess Modeling,
Simulation, and Control for Chemical EngineersMcGraw-Hill Science, Engineering &
Mathematics
A comprehensive review of the theory and practice of the simulation and optimization of the
petroleum refining processes Petroleum Refinery Process Modeling offers a thorough review of
how to quantitatively model key refinery reaction and fractionation processes. The text
introduces the basics of dealing with the thermodynamics and physical property predictions of
hydrocarbon components in the context of process modeling. The authors - three experts on
the topic - outline the procedures and include the key data required for building reaction and
fractionation models with commercial software. The text shows how to filter through the
extensive data available at the refinery and using plant data to begin calibrating available
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models and extend the models to include key fractionation sub-models. It provides a sound
and informed basis to understand and exploit plant phenomena to improve yield, consistency,
and performance. In addition, the authors offer information on applying models in an overall
refinery context through refinery planning based on linear programming. This important
resource: -Offers the basic information of thermodynamics and physical property predictions of
hydrocarbon components in the context of process modeling -Uses the key concepts of
fractionation lumps and physical properties to develop detailed models and workflows for
atmospheric (CDU) and vacuum (VDU) distillation units -Discusses modeling FCC, catalytic
reforming and hydroprocessing units Written for chemical engineers, process engineers, and
engineers for measurement and control, this resource explores the advanced simulation tools
and techniques that are available to support experienced and aid new operators and
engineers.
Excel power users: Learn how to use Excel and Visual Basic for Applications (VBA) to create
and run simulations of business processes for customer flow, queuing, and manufacturing.
VBA exponentially extends the power of Excel, allowing you to control process flow and logic
and add custom classes and variables. In this course, Curt Frye demonstrates how to build
simulations of increasing complexity, which model the flow of customers through a multi-station
process. Learn how to calculate arrival times, add customers, increase individual station
capacity, and enable conditional station paths. At the end of the course, Curt shows how to
convert output to an Excel table and analyze the results of your simulation.
Gas Turbines Modeling, Simulation, and Control: Using Artificial Neural Networks provides new
approaches and novel solutions to the modeling, simulation, and control of gas turbines (GTs)
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using artificial neural networks (ANNs). After delivering a brief introduction to GT performance
and classification, the book: Outlines important criteria to consider at the beginning of the GT
modeling process, such as GT types and configurations, control system types and
configurations, and modeling methods and objectives Highlights research in the fields of whitebox and black-box modeling, simulation, and control of GTs, exploring models of low-power
GTs, industrial power plant gas turbines (IPGTs), and aero GTs Discusses the structure of
ANNs and the ANN-based model-building process, including system analysis, data acquisition
and preparation, network architecture, and network training and validation Presents a
noteworthy ANN-based methodology for offline system identification of GTs, complete with
validated models using both simulated and real operational data Covers the modeling of GT
transient behavior and start-up operation, and the design of proportional-integral-derivative
(PID) and neural network-based controllers Gas Turbines Modeling, Simulation, and Control:
Using Artificial Neural Networks not only offers a comprehensive review of the state of the art
of gas turbine modeling and intelligent techniques, but also demonstrates how artificial
intelligence can be used to solve complicated industrial problems, specifically in the area of
GTs.
The primary purpose of this book is to introduce undergraduate chemical engineering students
to process modeling, dynamics and control. The textbook can also be used for background
material for a graduate process control course. Also, the textbook can be used by practitioners
that wish to understand modern model-based control techniques. As for its approach, it
remains the only undergraduate process control textbook that integrates numerical solutions,
using MATLAB, with the fundamental material. It is also the only textbook that contains
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detailed modules of specific examples that can be used to illustrate applications relevant to the
fundamental topics covered in many chapters.
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 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 purpose of this book is to convey to undergraduate students an
understanding of those areas of process control that all chemical engineers need
to know. The presentation is concise, readable and restricted to only essential
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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.
Most textbooks on business process management focus on either the nuts and
bolts of computer simulation or the managerial aspects of business processes.
Covering both technical and managerial aspects of business process
management, Business Process Modeling, Simulation and Design, Second
Edition presents the tools to design effective business processes and the
management techniques to operate them efficiently. New to the Second Edition
Three completely revised chapters that incorporate ExtendSim 8 An introduction
to simulation A chapter on business process analytics Developed from the
authors’ many years of teaching process design and simulation courses, the text
provides students with a thorough understanding of numerous analytical tools
that can be used to model, analyze, design, manage, and improve business
processes. It covers a wide range of approaches, including discrete event
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simulation, graphical flowcharting tools, deterministic models for cycle time
analysis and capacity decisions, analytical queuing methods, and data mining.
Unlike other operations management books, this one emphasizes user-friendly
simulation software as well as business processes, rather than only
manufacturing processes or general operations management problems. Taking
an analytical modeling approach to process design, this book illustrates the
power of simulation modeling as a vehicle for analyzing and designing business
processes. It teaches how to apply process simulation and discusses the
managerial implications of redesigning processes. The ExtendSim software is
available online and ancillaries are available for instructors.
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