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In this first book dedicated to the logistics of chemical plants and production processes, authors from academia and industry -- such as Bayer,
Degussa, Merck -- provide an overview of the field, incorporating the knowledge and experience gathered over the last 10 years. In so doing,
they describe the latest ideas on efficient design, illustrating when to produce which part of the equipment and with which resources, so as to
optimize chemical plants for high capacity and flexibility. This book gives an overview of the state-of-the-art of the whole logistic chain of
chemical production processes. Alongside the fundamentals, tools and algorithms, and integration issues, the book features five significant
industrial case studies.
This publication brings together the latest research findings in the key area of chemical process control; including dynamic modelling and
simulation - modelling and model validation for application in linear and nonlinear model-based control: nonlinear model-based predictive
control and optimization - to facilitate constrained real-time optimization of chemical processes; statistical control techniques - major
developments in the statistical interpretation of measured data to guide future research; knowledge-based v model-based control - the
integration of theoretical aspects of control and optimization theory with more recent developments in artificial intelligence and computer
science.
Discover the subject of optimization in a new light with this modern and unique treatment. Includes a thorough exposition of applications and
algorithms in sufficient detail for practical use, while providing you with all the necessary background in a self-contained manner. Features a
deeper consideration of optimal control, global optimization, optimization under uncertainty, multiobjective optimization, mixed-integer
programming and model predictive control. Presents a complete coverage of formulations and instances in modelling where optimization can
be applied for quantitative decision-making. As a thorough grounding to the subject, covering everything from basic to advanced concepts
and addressing real-life problems faced by modern industry, this is a perfect tool for advanced undergraduate and graduate courses in
chemical and biochemical engineering.
In this book, optimization of chemical processes is performed using both classical and advanced algorithms.
Issues in Specialized Chemical and Chemistry Topics: 2011 Edition is a ScholarlyEditions™ eBook that delivers timely, authoritative, and
comprehensive information about Specialized Chemical and Chemistry Topics. The editors have built Issues in Specialized Chemical and
Chemistry Topics: 2011 Edition on the vast information databases of ScholarlyNews.™ You can expect the information about Specialized
Chemical and Chemistry Topics in this eBook to be deeper than what you can access anywhere else, as well as consistently reliable,
authoritative, informed, and relevant. The content of Issues in Specialized Chemical and Chemistry Topics: 2011 Edition has been produced
by the world’s leading scientists, engineers, analysts, research institutions, and companies. All of the content is from peer-reviewed sources,
and all of it is written, assembled, and edited by the editors at ScholarlyEditions™ and available exclusively from us. You now have a source
you can cite with authority, confidence, and credibility. More information is available at http://www.ScholarlyEditions.com/.
Optimization problems abound in most fields of science, engineering, and tech nology. In many of these problems it is necessary to compute
the global optimum (or a good approximation) of a multivariable function. The variables that define the function to be optimized can be
continuous and/or discrete and, in addition, many times satisfy certain constraints. Global optimization problems belong to the complexity
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class of NP-hard prob lems. Such problems are very difficult to solve. Traditional descent optimization algorithms based on local information
are not adequate for solving these problems. In most cases of practical interest the number of local optima increases, on the aver age,
exponentially with the size of the problem (number of variables). Furthermore, most of the traditional approaches fail to escape from a local
optimum in order to continue the search for the global solution. Global optimization has received a lot of attention in the past ten years, due to
the success of new algorithms for solving large classes of problems from diverse areas such as engineering design and control,
computational chemistry and biology, structural optimization, computer science, operations research, and economics. This book contains
refereed invited papers presented at the conference on "State of the Art in Global Optimization: Computational Methods and Applications"
held at Princeton University, April 28-30, 1995. The conference presented current re search on global optimization and related applications in
science and engineering. The papers included in this book cover a wide spectrum of approaches for solving global optimization problems and
applications.
Optimization has been playing a key role in the design, planning and operation of chemical and related processes for nearly half a century.
Although process optimization for multiple objectives was studied by several researchers back in the 1970s and 1980s, it has attracted active
research in the last 10 years, spurred by the new and effective techniques for multi-objective optimization. In order to capture this renewed
interest, this monograph presents the recent and ongoing research in multi-optimization techniques and their applications in chemical
engineering. Following a brief introduction and general review on the development of multi-objective optimization applications in chemical
engineering since 2000, the book gives a description of selected multi-objective techniques and then goes on to discuss chemical
engineering applications. These applications are from diverse areas within chemical engineering, and are presented in detail. All chapters will
be of interest to researchers in multi-objective optimization and/or chemical engineering; they can be read individually and used in one''s
learning and research. Several exercises are included at the end of many chapters, for use by both practicing engineers and students.
Artificial intelligence (AI) is taking an increasingly important role in our society. From cars, smartphones, airplanes, consumer applications,
and even medical equipment, the impact of AI is changing the world around us. The ability of machines to demonstrate advanced cognitive
skills in taking decisions, learn and perceive the environment, predict certain behavior, and process written or spoken languages, among
other skills, makes this discipline of paramount importance in today's world. Although AI is changing the world for the better in many
applications, it also comes with its challenges. This book encompasses many applications as well as new techniques, challenges, and
opportunities in this fascinating area.

This book is a printed edition of the Special Issue "Combined Scheduling and Control" that was published in Processes
While mathematically sophisticated methods can be used to better understand and improve processes, the nonlinear
nature of food processing models can make their dynamic optimization a daunting task. With contributions from a virtual
who’s who in the food processing industry, Optimization in Food Engineering evaluates the potential uses and limitations
of optimization techniques for food processing, including classical methods, artificial intelligence-genetic algorithms, multiobjective optimization procedures, and computational fluid dynamics. The book begins by delineating the fundamentals
and methods for analytical and numerical procedures. It then covers optimization techniques and how they specifically
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apply to food processing. The final section digs deep into fundamental food processes and provides detailed explanation
and examples from the most experienced and published authors in the field. This includes a range of processes from
optimization strategies for improving the performance of batch reactors to the optimization of conventional thermal
processing, microwave heating, freeze drying, spray drying, and refrigeration systems, to structural optimization
techniques for developing beverage containers, optimization approaches for impingement processing, and optimal
operational planning methodologies. Each chapter presents the required parameters for the given process with the
optimization procedure to apply. An increasing part of the food processor’s job is to optimize systems to squeeze more
dollars out of overhead to offset rising utility and transportation costs. Logically combining optimization techniques from
many sources into a single volume focused on food production processes, this book provides real solutions to increases
in energy, healthcare, and product liability costs that impact the bottom line in food production.
For reasons both financial and environmental, there is a perpetual need to optimize the design and operating conditions
of industrial process systems in order to improve their performance, energy efficiency, profitability, safety and reliability.
However, with most chemical engineering application problems having many variables with complex inter-relationships,
meeting these optimization objectives can be challenging. This is where Multi-Objective Optimization (MOO) is useful to
find the optimal trade-offs among two or more conflicting objectives. This book provides an overview of the recent
developments and applications of MOO for modeling, design and operation of chemical, petrochemical, pharmaceutical,
energy and related processes. It then covers important theoretical and computational developments as well as specific
applications such as metabolic reaction networks, chromatographic systems, CO2 emissions targeting for petroleum
refining units, ecodesign of chemical processes, ethanol purification and cumene process design. Multi-Objective
Optimization in Chemical Engineering: Developments and Applications is an invaluable resource for researchers and
graduate students in chemical engineering as well as industrial practitioners and engineers involved in process design,
modeling and optimization.
Advances in Chemical Engineering was established in 1960 and is the definitive serial in the area. It is one of great
importance to organic chemists, polymer chemists, and many biological scientists. Written by established authorities in
the field, the comprehensive reviews combine descriptive chemistry and mechanistic insight and yield an understanding
of how the chemistry drives the properties. This volume focuses on control and optimisation of process systems.
Advances in Chemical Engineering was established in 1960 and is the definitive serial in the area. It is one of great
importance to organic chemists, polymer chemists, and many biological scientists Written by established authorities in
the field, the comprehensive reviews combine descriptive chemistry and mechanistic insight and yield an understanding
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of how the chemistry drives the properties Focuses on control and optimization of process systems
"Petrus van Staden shares his insights on minerals biotechnology. John Canterford explores plant design and operation.
Gordon Bacon discusses the challenges of plant start-ups, and John Marsden offers practical solutions for reducing
energy consumption in all aspects of unit operations." "Bob Shoemaker, one of the world's most respected authorities on
precious metal recovery, reflects on developments and lessons learned during his half century in the business."
"Hundreds of other authors provide insights on acid rock drainage, waste water and resource recovery, process
development and modeling, heap leaching, the future role of hydrometallurgy, and countless other timely, important
subjects."
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 equation-based approach shows great promise as an optimization tool, but its use has been hindered by
implementation difficulties. These include problems in providing good automatic initial guesses and excessive
computational time on large problems. A prototype chemical process optimization package, SEQUEL-III, is used to
consider these issues. The successive quadratic programming method is applied for the solution of large-scale nonlinear
programming problems arising from the equation-based optimization of chemical processes. Since the algorithm updates
a full approximate Hessian matrix, a large central memory and vectorization are required for this implementation. The
reliability of the program is enhanced with an evolutionary initialization scheme and automatic generation of physically
reasonable bounds on the variables. SEQUEL-III has solved a variety of test problems, ranging in size to nearly 1500
variables. For these problems, the optimization takes 2 to 20 times as long as the solution of the related simulation or
design problem. The structure of the occurrence matrix of the Hessian of the Lagrangian is used to consider the sparsity
implications involved in solving large-scale problems. This requires that the sparsity be preserved by an augmented
Lagrangian or sparse updating technique. In either case, a two-pass approach can be applied for solving the large,
sparse linear systems arising at each iteration of the optimization solver. The occurrence matrix is reordered once, then
the permuted matrix is solved numerically. Experiments on linear systems generated by an augmented Lagrangian
optimization solver show that linear solution techniques which exploit vectorization, positive-definiteness, symmetry,
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sparsity, or a combination of these features achieve the greatest efficiency, solving some of the larger linear systems on
a Cray-2 computer up to 30 times faster than a full solver which does not exploit these features.
This book addresses modern nonlinear programming (NLP) concepts and algorithms, especially as they apply to
challenging applications in chemical process engineering. The author provides a firm grounding in fundamental NLP
properties and algorithms, and relates them to real-world problem classes in process optimization, thus making the
material understandable and useful to chemical engineers and experts in mathematical optimization.
The 17th European Symposium on Computed Aided Process Engineering contains papers presented at the 17th European
Symposium of Computer Aided Process Engineering (ESCAPE 17) held in Bucharest, Romania, from 27-30 May 2007. The
ESCAPE series serves as a forum for scientists and engineers from academia and industry to discuss progress achieved in the
area of Computer Aided Process Engineering (CAPE). The main goal was to emphasize the continuity in research of innovative
concepts and systematic design methods as well the diversity of applications emerged from the demands of sustainable
development. ESCAPE 17 highlights the progresss software technology needed for implementing simulation based tools. The
symposium is based on 5 themes and 27 topics, following the main trends in CAPE area: Modelling, Process and Products
Design, Optimisation and Optimal Control and Operation, System Biology and Biological Processes, Process Integration and
Sustainable Development. Participants from 50 countries attended and invited speakers presented 5 plenary lectures tackling
broad subjects and 10 keynote lectures. Satellite events added a plus to the scientific dimension to this symposium. * All
contributions are included on the CD-ROM attached to the book * Attendance from 50 countries with invited speakers presenting 5
plenary lectures tackling broad subjects and 10 keynote lectures
Metaheuristics exhibit desirable properties like simplicity, easy parallelizability and ready applicability to different types of
optimization problems such as real parameter optimization, combinatorial optimization and mixed integer optimization. They are
thus beginning to play a key role in different industrially important process engineering applications, among them the synthesis of
heat and mass exchange equipment, synthesis of distillation columns and static and dynamic optimization of chemical and
bioreactors. This book explains cutting-edge research techniques in related computational intelligence domains and their
applications in real-world process engineering. It will be of interest to industrial practitioners and research academics.
This book includes papers presented at ESCAPE-10, the 10th European Symposium on Computer Aided Process -Engineering,
held in Florence, Italy, 7-10th May, 2000. The scientific program reflected two complementary strategic objectives of the 'Computer
Aided Process Engineering' (CAPE) Working Party: one checked the status of historically consolidated topics by means of their
industrial application and their emerging issues, while the other was addressed to opening new windows to the CAPE audience by
inviting adjacent Working Parties to co-operate in the creation of the technical program. The former CAPE strategic objective was
covered by the topics: Numerical Methods, Process Design and Synthesis, Dynamics & Control, Process Modeling, Simulation
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and Optimization. The latter CAPE strategic objective derived from the European Federation of Chemical Engineering (EFCE)
promotion of scientific activities which autonomously and transversely work across the Working Parties' terms of references. These
activities enhance the exchange of the know-how and knowledge acquired by different Working Parties in homologous fields. They
also aim to discover complementary facets useful to the dissemination of tools and of novel procedures. As a consequence, the
Working Parties 'Environmental Protection', 'Loss Prevention and Safety Promotion' and 'Multiphase Fluid Flow' were invited to
assist in the organization of sessions in the area of: A Process Integrated Approach for: Environmental Benefit, Loss Prevention
and Safety, Computational Fluid Dynamics. A total of 473 abstracts from all over the world were evaluated by the International
Scientific Committee. Out of them 197 have been finally selected for the presentation and reported into this book. Their authors
come from thirty different countries. The selection of the papers was carried out by twenty-eight international reviewers. These
proceedings will be a major reference document to the scientific and industrial community and will contribute to the progress in
Computer Aided Process Engineering.
Process models are always associated with uncertainty, due to either inaccurate model structure or inaccurate identification. If left
unaccounted for, these uncertainties can significantly affect the model-based decision-making. This thesis addresses the problem
of model-based optimization in the presence of uncertainties, especially due to model structure error. The optimal solution from
standard optimization techniques is often associated with a certain degree of uncertainty and if the model-plant mismatch is very
significant, this solution may have a significant bias with respect to the actual process optimum. Accordingly, in this thesis, we
developed new strategies to reduce (1) the variability in the optimal solution and (2) the bias between the predicted and the true
process optima. Robust optimization is a well-established methodology where the variability in optimization objective is considered
explicitly in the cost function, leading to a solution that is robust to model uncertainties. However, the reported robust formulations
have few limitations especially in the context of nonlinear models. The standard technique to quantify the effect of model
uncertainties is based on the linearization of underlying model that may not be valid if the noise in measurements is quite high. To
address this limitation, uncertainty descriptions based on the Bayes' Theorem are implemented in this work. Since for nonlinear
models the resulting Bayesian uncertainty may have a non-standard form with no analytical solution, the propagation of this
uncertainty onto the optimum may become computationally challenging using conventional Monte Carlo techniques. To this end,
an approach based on Polynomial Chaos expansions is developed. It is shown in a simulated case study that this approach
resulted in drastic reductions in the computational time when compared to a standard Monte Carlo sampling technique. The key
advantage of PC expansions is that they provide analytical expressions for statistical moments even if the uncertainty in variables
is non-standard. These expansions were also used to speed up the calculation of likelihood function within the Bayesian
framework. Here, a methodology based on Multi-Resolution analysis is proposed to formulate the PC based approximated model
with higher accuracy over the parameter space that is most likely based on the given measurements. For the second objective, i.e.
reducing the bias between the predicted and true process optima, an iterative optimization algorithm is developed which
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progressively corrects the model for structural error as the algorithm proceeds towards the true process optimum. The standard
technique is to calibrate the model at some initial operating conditions and, then, use this model to search for an optimal solution.
Since the identification and optimization objectives are solved independently, when there is a mismatch between the process and
the model, the parameter estimates cannot satisfy these two objectives simultaneously. To this end, in the proposed methodology,
corrections are added to the model in such a way that the updated parameter estimates reduce the conflict between the
identification and optimization objectives. Unlike the standard estimation technique that minimizes only the prediction error at a
given set of operating conditions, the proposed algorithm also includes the differences between the predicted and measured
gradients of the optimization objective and/or constraints in the estimation. In the initial version of the algorithm, the proposed
correction is based on the linearization of model outputs. Then, in the second part, the correction is extended by using a quadratic
approximation of the model, which, for the given case study, resulted in much faster convergence as compared to the earlier
version. Finally, the methodologies mentioned above were combined to formulate a robust iterative optimization strategy that
converges to the true process optimum with minimum variability in the search path. One of the major findings of this thesis is that
the robust optimal solutions based on the Bayesian parametric uncertainty are much less conservative than their counterparts
based on normally distributed parameters.
The Leading Integrated Chemical Process Design Guide: Now with New Problems, New Projects, and More More than ever,
effective design is the focal point of sound chemical engineering. Analysis, Synthesis, and Design of Chemical Processes, Third
Edition, presents design as a creative process that integrates both the big picture and the small details–and knows which to stress
when, and why. Realistic from start to finish, this book moves readers beyond classroom exercises into open-ended, real-world
process problem solving. The authors introduce integrated techniques for every facet of the discipline, from finance to operations,
new plant design to existing process optimization. This fully updated Third Edition presents entirely new problems at the end of
every chapter. It also adds extensive coverage of batch process design, including realistic examples of equipment sizing for batch
sequencing; batch scheduling for multi-product plants; improving production via intermediate storage and parallel equipment; and
new optimization techniques specifically for batch processes. Coverage includes Conceptualizing and analyzing chemical
processes: flow diagrams, tracing, process conditions, and more Chemical process economics: analyzing capital and
manufacturing costs, and predicting or assessing profitability Synthesizing and optimizing chemical processing: experience-based
principles, BFD/PFD, simulations, and more Analyzing process performance via I/O models, performance curves, and other tools
Process troubleshooting and “debottlenecking” Chemical engineering design and society: ethics, professionalism, health, safety,
and new “green engineering” techniques Participating successfully in chemical engineering design teams Analysis, Synthesis,
and Design of Chemical Processes, Third Edition, draws on nearly 35 years of innovative chemical engineering instruction at West
Virginia University. It includes suggested curricula for both single-semester and year-long design courses; case studies and design
projects with practical applications; and appendixes with current equipment cost data and preliminary design information for eleven
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chemical processes–including seven brand new to this edition.
Chemical Engineering and Chemical Process Technology is a theme component of Encyclopedia of Chemical Sciences,
Engineering and Technology Resources in the global Encyclopedia of Life Support Systems (EOLSS), which is an integrated
compendium of twenty Encyclopedias. Chemical engineering is a branch of engineering, dealing with processes in which materials
undergo changes in their physical or chemical state. These changes may concern size, energy content, composition and/or other
application properties. Chemical engineering deals with many processes belonging to chemical industry or related industries
(petrochemical, metallurgical, food, pharmaceutical, fine chemicals, coatings and colors, renewable raw materials,
biotechnological, etc.), and finds application in manufacturing of such products as acids, alkalis, salts, fuels, fertilizers, crop
protection agents, ceramics, glass, paper, colors, dyestuffs, plastics, cosmetics, vitamins and many others. It also plays significant
role in environmental protection, biotechnology, nanotechnology, energy production and sustainable economical development. The
Theme on Chemical Engineering and Chemical Process Technology deals, in five volumes and covers several topics such as:
Fundamentals of Chemical Engineering; Unit Operations – Fluids; Unit Operations – Solids; Chemical Reaction Engineering;
Process Development, Modeling, Optimization and Control; Process Management; The Future of Chemical Engineering; Chemical
Engineering Education; Main Products, which are then expanded into multiple subtopics, each as a chapter. These five volumes
are aimed at the following five major target audiences: University and College students Educators, Professional practitioners,
Research personnel and Policy analysts, managers, and decision makers and NGOs.
Optimizing Thermal, Chemical and Environmental Systems treats the evaluation of power or energy limits for processes that arise
in various thermal, chemical and environmental engineering systems (heat and mass exchangers, power converters, recovery
units, solar collectors, mixture separators, chemical reactors, catalyst regenerators, etc.). The book is an indispensable source for
researchers and students, providing the necessary information on what has been achieved to date in the field of process
optimization, new research problems, and what kind of further studies should be developed within quite specialized optimizations.
Summarizes recent achievements of advanced optimization techniques Links exergy definitions in reversible systems with
classical problems of extremum work Includes practical problems and illustrative examples to clarify applications Provides a
unified description of classical and work-assisted heat and mass exchangers Written by a first-class expert in the field of advanced
methods in thermodynamics
The Leading Integrated Chemical Process Design Guide: With Extensive Coverage of Equipment Design and Other Key Topics
More than ever, effective design is the focal point of sound chemical engineering. Analysis, Synthesis, and Design of Chemical
Processes, Fifth Edition, presents design as a creative process that integrates the big-picture and small details, and knows which
to stress when and why. Realistic from start to finish, it moves readers beyond classroom exercises into open-ended, real-world
problem solving. The authors introduce up-to-date, integrated techniques ranging from finance to operations, and new plant design
to existing process optimization. The fifth edition includes updated safety and ethics resources and economic factors indices, as
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well as an extensive, new section focused on process equipment design and performance, covering equipment design for
common unit operations, such as fluid flow, heat transfer, separations, reactors, and more. Conceptualization and analysis:
process diagrams, configurations, batch processing, product design, and analyzing existing processes Economic analysis:
estimating fixed capital investment and manufacturing costs, measuring process profitability, and more Synthesis and optimization:
process simulation, thermodynamic models, separation operations, heat integration, steady-state and dynamic process simulators,
and process regulation Chemical equipment design and performance: a full section of expanded and revamped coverage of
designing process equipment and evaluating the performance of current equipment Advanced steady-state simulation: goals,
models, solution strategies, and sensitivity and optimization results Dynamic simulation: goals, development, solution methods,
algorithms, and solvers Societal impacts: ethics, professionalism, health, safety, environmental issues, and green engineering
Interpersonal and communication skills: working in teams, communicating effectively, and writing better reports This text draws on
a combined 55 years of innovative instruction at West Virginia University (WVU) and the University of Nevada, Reno. It includes
suggested curricula for one- and two-semester design courses, case studies, projects, equipment cost data, and extensive
preliminary design information for jump-starting more detailed analyses.
This volume contains 40 papers which describe the recent developments in advanced control of chemical processes and related industries.
The topics of adaptive control, model-based control and neural networks are covered by 3 survey papers. New adaptive, statistical, modelbased control and artificial intelligence techniques and their applications are detailed in several papers. The problem of implementation of
control algorithms on a digital computer is also considered.
This book is an update of a successful first edition that has been extremely well received by the experts in the chemical process industries.
The authors explain both the theory and the practice of optimization, with the focus on the techniques and software that offer the most
potential for success and give reliable results. Applications and case studies in optimization are presented with new examples taken from the
areas of microelectronics processing and molecular modeling. Ample references are cited for those who wish to explore the theoretical
concepts in more detail.
The 29th European Symposium on Computer Aided Process Engineering, contains the papers presented at the 29th European Symposium
of Computer Aided Process Engineering (ESCAPE) event held in Eindhoven, The Netherlands, from June 16-19, 2019. It is a valuable
resource for chemical engineers, chemical process engineers, researchers in industry and academia, students, and consultants for chemical
industries. Presents findings and discussions from the 29th European Symposium of Computer Aided Process Engineering (ESCAPE) event
Optimization of Chemical ProcessesMcGraw-Hill Science, Engineering & Mathematics
Computer techniques have made online measurements available at every sampling period in a chemical process. However, measurement
errors are introduced that require suitable techniques for data reconciliation and improvements in accuracy. Reconciliation of process data
and reliable monitoring are essential to decisions about possible system modifications (optimization and control procedures), analysis of
equipment performance, design of the monitoring system itself, and general management planning. While the reconciliation of the process
data has been studied for more than 20 years, there is no single source providing a unified approach to the area with instructions on
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implementation. Data Processing and Reconciliation for Chemical Process Operations is that source. Competitiveness on the world market
as well as increasingly stringent environmental and product safety regulations have increased the need for the chemical industry to introduce
such fast and low cost improvements in process operations. Introduces the first unified approach to this important field Bridges theory and
practice through numerous worked examples and industrial case studies Provides a highly readable account of all aspects of data
classification and reconciliation Presents the reader with material, problems, and directions for further study
A unique text covering basic and advanced concepts of optimization theory and methods for process systems engineers. With examples
illustrating key concepts and algorithms, and exercises involving theoretical derivations, numerical problems and modeling systems, it is ideal
for single-semester, graduate courses in process systems engineering.
Written by a highly regarded author with industrial and academic experience, this new edition of an established bestselling book provides
practical guidance for students, researchers, and those in chemical engineering. The book includes a new section on sustainable energy, with
sections on carbon capture and sequestration, as a result of increasing environmental awareness; and a companion website that includes
problems, worked solutions, and Excel spreadsheets to enable students to carry out complex calculations.
Advances in Chemical Engineering

Towards Sustainable Chemical Processes describes a comprehensive framework for sustainability assessment, design and the
processes optimization of chemical engineering. Beginning with the analysis and assessment in the early stage of chemical
products’ initiating, this book focuses on the combination of science sustainability and process system engineering, involving
mathematical models, industrial ecology, circular economy, energy planning, process integration and sustainability engineering. All
chapters throughout answered two fundamental questions in depth: (1) what tools and models are available to be used to assess
and design sustainable chemical processes, (2) what the core theories and concepts are to get into the sustainable chemical
process fields. Therefore, Towards Sustainable Chemical Processes is an indispensable guide for chemical engineers,
researchers, students, practitioners and consultants in sustainability related area. Provides innovative, novel and comprehensive
methods and models for sustainability assessment, design and optimization, and synthesis and integration of chemical
engineering processes Combines sustainability science with process system engineering Integrates mathematical models,
industrial ecology, circular economy, energy planning, process integration and sustainability engineering Includes new case
studies related to renewable energy, resource management, process synthesis and process integration
Supplying nearly 350 expertly-written articles on technologies that can maximize and enhance the research and production phases
of current and emerging chemical manufacturing practices and techniques, this second edition provides gold standard articles on
the methods, practices, products, and standards recently influencing the chemical industries. New material includes: design of key
unit operations involved with chemical processes; design, unit operation, and integration of reactors and separation systems;
process system peripherals such as pumps, valves, and controllers; analytical techniques and equipment; current industry
practices; and pilot plant design and scale-up criteria.
Engineers and other applied scientists are frequently faced with models of complex systems for which no rigorous mathematical
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solution can be calculated. To predict and calculate the behaviour of such systems, numerical approximations are frequently used,
either based on measurements of real life systems or on the behaviour of simpler models. This is essential work for example for
the process engineer implementing simulation, control and optimization of chemical processes for design and operational
purposes. This fourth in a suite of five practical guides is an engineer?s companion to using numerical methods for the solution of
complex mathematical problems. It explains the theory behind current numerical methods and shows in a step–by–step fashion
how to use them. The volume focuses on differential and differential–algebraic systems, providing numerous real–life industrial
case studies to illustrate this complex topic. It describes the methods, innovative techniques and strategies that are all
implemented in a freely available toolbox called BzzMath, which is developed and maintained by the authors and provides
up–to–date software tools for all the methods described in the book. Numerous examples, sample codes, programs and
applications are taken from a wide range of scientific and engineering fields, such as chemical engineering, electrical engineering,
physics, medicine, and environmental science. As a result, engineers and scientists learn how to optimize processes even before
entering the laboratory. With additional online material including the latest version of BzzMath Library, installation tutorial, all
examples and sample codes used in the book and a host of further examples.
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 bio-systems 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 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.
In this book, a novel optimization method inspired by a paradigm from nature is introduced. The chemical reactions are used as a
paradigm to propose an optimization method that simulates these natural processes. The proposed algorithm is described in detail
and then a set of typical complex benchmark functions is used to evaluate the performance of the algorithm. Simulation results
show that the proposed optimization algorithm can outperform other methods in a set of benchmark functions. This chemical
reaction optimization paradigm is also applied to solve the tracking problem for the dynamic model of a unicycle mobile robot by
integrating a kinematic and a torque controller based on fuzzy logic theory. Computer simulations are presented confirming that
this optimization paradigm is able to outperform other optimization techniques applied to this particular robot application.
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