Bioprocess Engineering Basic Concepts Solution
Manual

Bioprocess Engineering PrinciplesLight Scattering from Polymer Solutions and
Nanoparticle DispersionsHandbook of Food and Bioprocess Modeling
TechniquesProblem Solving in Chemical and Biochemical Engineering with
POLYMATH, Excel, and MATLABChemical and Bio-process ControlBioprocess
EngineeringBasic Transport Phenomena in Biomedical EngineeringFundamentals of
Chemical Engineering ThermodynamicsChemical Engineering DesignFundamental
Mass Transfer Concepts in Engineering ApplicationsProtective Relayingl1th
International Symposium on Process Systems Engineering - PSE2012Analysis,
Synthesis and Design of Chemical ProcessesBioprocess TechnologyTransport
Phenomena Fundamentals, Third EditionPolymer Science and EngineeringChemical
and Bioprocess EngineeringBiochemical Engineering and BiotechnologyProcess
ControlPutting Biotechnology to WorkFermentation and Biochemical Engineering
Handbook, 2nd Ed.Biochemical Engineering, Second EditionSolutions
ManualBiomass NowFundamentals of Modern BioprocessingEnvironmental
Engineering for the 21st CenturyBioprocess EngineeringCell Culture Bioprocess
Engineering, Second EditionBioprocess EngineeringBioseparations Science and
EngineeringCO2 Sequestration and ValorizationMolecular Physical Chemistry for
EngineersChemical and Bioprocess EngineeringNeural Networks in Bioprocessing

Page 1/36



and Chemical EngineeringBiochemical EngineeringBioprocess
Engineeringintroduction to Engineering Heat Transferintroduction to Food
EngineeringProtein PurificationAdvanced Transport Phenomena

Bioprocess Engineering Principles

For Senior-level and graduate courses in Biochemical Engineering, and for
programs in Agricultural and Biological Engineering or Bioengineering. This concise
yet comprehensive text introduces the essential concepts of bioprocessing-internal
structure and functions of different types of microorganisms, major metabolic
pathways, enzymes, microbial genetics, kinetics and stoichiometry of growth and
product information-to traditional chemical engineers and those in related
disciplines. It explores the engineering principles necessary for bioprocess
synthesis and design, and illustrates the application of these principles to modern
biotechnology for production of pharmaceuticals and biologics, solution of
environmental problems, production of commodities, and medical applications.

Light Scattering from Polymer Solutions and Nanoparticle
Dispersions

This concise yet comprehensive textpintzrlcs)éduces the essential concepts of
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bioprocessing - internal structure and functions of different types of
microorganisms, major metabolic pathways, enzymes, microbial genetics, kinetics
and stoichiometry of growth and product information - to traditional chemical
engineers and those in related disciplines. It explores the engineering principles
necessary for bioprocess synthesis and design, and illustrates the application of
these principles to modern biotechnology for production of pharmaceuticals and
biologics, solution of environmental problems, production of commodities, and
medical applications.

Handbook of Food and Bioprocess Modeling Techniques

Food engineering is a required class in food science programs, as outlined by the
Institute for Food Technologists (IFT). The concepts and applications are also
required for professionals in food processing and manufacturing to attain the
highest standards of food safety and quality. The third edition of this successful
textbook succinctly presents the engineering concepts and unit operations used in
food processing, in a unique blend of principles with applications. The authors use
their many years of teaching to present food engineering concepts in a logical
progression that covers the standard course curriculum. Each chapter describes
the application of a particular principle followed by the quantitative relationships
that define the related processes, solved examples, and problems to test

understanding. The subjects the autpors%kgave selected to illustrate engineering
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principles demonstrate the relationship of engineering to the chemistry,
microbiology, nutrition and processing of foods. Topics incorporate both traditional
and contemporary food processing operations.

Problem Solving in Chemical and Biochemical Engineering with
POLYMATH, Excel, and MATLAB

This book is based on a 1981 German language edition published by Springer
Verlag, Vienna, under the title Bioprozesstechnik. Philip Manor has done the
translation, for which | am deeply grateful. This book differs from the German
edition in many ways besides language. It is substantially enlargened and updated,
and examples of computer simula tions have been added together with other
appendices to make the work both more comprehensive and more practical. This
book is the result of over 15 years of experience in teaching and research. It stems
from lectures that | began in 1970 at the Technical University of Graz, Austria, and
continued at the University of Western Ontario in London, Canada, 1980; at the
Free University of Brussels, 1981; at Chalmers Technical University in G6teborg,
Sweden; at the Academy of Sciences in lena, East Germany; at the "Haus der
Technik" in Essen, West Germany, 1982; at the Academy of Science in Sofia,
Bulgaria; and at the Technical University of Delft, Netherlands, 1986. The main
goals of this book are, first, to bridge the gap that always exists between basic
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principles and applied engineering practice, second, to enhance the integration
between biological and physical phenomena, and, third, to contribute to the
internal development of the field of biotechnology by describing the process-
oriented field of bioprocess technology.

Chemical and Bio-process Control

Completely revised, updated, and enlarged, this second edition now contains a
subchapter on biorecognition assays, plus a chapter on bioprocess control added
by the new co-author Jun-ichi Horiuchi, who is one of the leading experts in the
field. The central theme of the textbook remains the application of chemical
engineering principles to biological processes in general, demonstrating how a
chemical engineer would address and solve problems. To create a logical and clear
structure, the book is divided into three parts. The first deals with the basic
concepts and principles of chemical engineering and can be read by those students
with no prior knowledge of chemical engineering. The second part focuses on
process aspects, such as heat and mass transfer, bioreactors, and separation
methods. Finally, the third section describes practical aspects, including medical
device production, downstream operations, and fermenter engineering. More than
40 exemplary solved exercises facilitate understanding of the complex engineering
background, while self-study is supported by the inclusion of over 80 exercises at

the end of each chapter, which are spr%lSe(smented by the corresponding solutions.
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An excellent, comprehensive introduction to the principles of biochemical
engineering.

Bioprocess Engineering

The emergence and refinement of techniques in molecular biology has changed
our perceptions of medicine, agriculture and environmental management.
Scientific breakthroughs in gene expression, protein engineering and cell fusion
are being translated by a strengthening biotechnology industry into revolutionary
new products and services. Many a student has been enticed by the promise of
biotechnology and the excitement of being near the cutting edge of scientific
advancement. However, graduates trained in molecular biology and cell
manipulation soon realise that these techniques are only part of the picture.
Reaping the full benefits of biotechnology requires manufacturing capability
involving the large-scale processing of biological material. Increasingly,
biotechnologists are being employed by companies to work in co-operation with
chemical engineers to achieve pragmatic commercial goals. For many years
aspects of biochemistry and molecular genetics have been included in chemical
engineering curricula, yet there has been little attempt until recently to teach
aspects of engineering applicable to process design to biotechnologists. This
textbook is the first to present the principles of bioprocess engineering in a way

that is accessible to biological scientistsélsgther texts on bioprocess engineering
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currently available assume that the reader already has engineering training. On
the other hand, chemical engineering textbooks do not consider examples from
bioprocessing, and are written almost exclusively with the petroleum and chemical
industries in mind. This publication explains process analysis from an engineering
point of view, but refers exclusively to the treatment of biological systems. Over
170 problems and worked examples encompass a wide range of applications,
including recombinant cells, plant and animal cell cultures, immobilised catalysts
as well as traditional fermentation systems. * * First book to present the principles
of bioprocess engineering in a way that is accessible to biological scientists *
Explains process analysis from an engineering point of view, but uses worked
examples relating to biological systems * Comprehensive, single-authored * 170
problems and worked examples encompass a wide range of applications, involving
recombinant plant and animal cell cultures, immobilized catalysts, and traditional
fermentation systems * 13 chapters, organized according to engineering sub-
disciplines, are groupled in four sections - Introduction, Material and Energy
Balances, Physical Processes, and Reactions and Reactors * Each chapter includes
a set of problems and exercises for the student, key references, and a list of
suggestions for further reading * Includes useful appendices, detailing conversion
factors, physical and chemical property data, steam tables, mathematical rules,
and a list of symbols used * Suitable for course adoption - follows closely curricula
used on most bioprocessing and process biotechnology courses at senior

undergraduate and graduate levels.
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Basic Transport Phenomena in Biomedical Engineering

Fundamental Mass Transfer Concepts in Engineering Applications provides the
basic principles of mass transfer to upper undergraduate and graduate students
from different disciplines. This book outlines foundational material and equips
students with sufficient mathematical skills to tackle various engineering problems
with confidence. It covers mass transfer in both binary and multicomponent
systems and integrates the use of Mathcad® for solving problems. This textbook is
an ideal resource for a one-semester course. Key Features The concepts are
explained with the utmost clarity in simple and elegant language Presents theory
followed by a variety of practical, fully-worked example problems Includes a
summary of the mathematics necessary for mass transfer calculations in an
appendix Provides ancillary Mathcad® subroutines Includes end-of-chapter
problems and a solutions manual for adopting instructors

Fundamentals of Chemical Engineering Thermodynamics

For many years, Protective Relaying: Principles and Applications has been the go-to
text for gaining proficiency in the technological fundamentals of power system
protection. Continuing in the bestselling tradition of the previous editions by the
late J. Lewis Blackburn, the Fourth Edition retains the core concepts at the heart of
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power system analysis. Featuring refinements and additions to accommodate
recent technological progress, the text: Explores developments in the creation of
smarter, more flexible protective systems based on advances in the computational
power of digital devices and the capabilities of communication systems that can be
applied within the power grid Examines the regulations related to power system
protection and how they impact the way protective relaying systems are designed,
applied, set, and monitored Considers the evaluation of protective systems during
system disturbances and describes the tools available for analysis Addresses the
benefits and problems associated with applying microprocessor-based devices in
protection schemes Contains an expanded discussion of intertie protection
requirements at dispersed generation facilities Providing information on a mixture
of old and new equipment, Protective Relaying: Principles and Applications, Fourth
Edition reflects the present state of power systems currently in operation, making
it @ handy reference for practicing protection engineers. And yet its challenging
end-of-chapter problems, coverage of the basic mathematical requirements for
fault analysis, and real-world examples ensure engineering students receive a
practical, effective education on protective systems. Plus, with the inclusion of a
solutions manual and figure slides with qualifying course adoption, the Fourth
Edition is ready-made for classroom implementation.

Chemical Engineering Design
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Biological drug and vaccine manufacturing has quickly become one of the highest-
value fields of bioprocess engineering, and many bioprocess engineers are now
finding job opportunities that have traditionally gone to chemical engineers.
Fundamentals of Modern Bioprocessing addresses this growing demand. Written by
experts well-established in the field, this book connects the principles and
applications of bioprocessing engineering to healthcare product manufacturing and
expands on areas of opportunity for qualified bioprocess engineers and students.
The book is divided into two sections: the first half centers on the engineering
fundamentals of bioprocessing; while the second half serves as a handbook
offering advice and practical applications. Focused on the fundamental principles
at the core of this discipline, this work outlines every facet of design, component
selection, and regulatory concerns. It discusses the purpose of bioprocessing (to
produce products suitable for human use), describes the manufacturing
technologies related to bioprocessing, and explores the rapid expansion of
bioprocess engineering applications relevant to health care product manufacturing.
It also considers the future of bioprocessing—the use of disposable components
(which is the fastest growing area in the field of bioprocessing) to replace
traditional stainless steel. In addition, this text: Discusses the many types of
genetically modified organisms Outlines laboratory techniques Includes the most
recent developments Serves as a reference and contains an extensive bibliography
Emphasizes biological manufacturing using recombinant processing, which begins

with creating a genetically modified organism using recombinant techniques
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Fundamentals of Modern Bioprocessing outlines both the principles and
applications of bioprocessing engineering related to healthcare product
manufacturing. It lays out the basic concepts, definitions, methods and
applications of bioprocessing. A single volume comprehensive reference developed
to meet the needs of students with a bioprocessing background; it can also be
used as a source for professionals in the field.

Fundamental Mass Transfer Concepts in Engineering
Applications

The ability of the United States to sustain a dominant global position in
biotechnology lies in maintaining its primacy in basic life-science research and
developing a strong resource base for bioprocess engineering and bioproduct
manufacturing. This book examines the status of bioprocessing and biotechnology
in the United States; current bioprocess technology, products, and opportunities;
and challenges of the future and what must be done to meet those challenges. It
gives recommendations for action to provide suitable incentives to establish a
national program in bioprocess-engineering research, development, education, and
technology transfer.

Protective Relaying
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Problem Solving in Chemical and Biochemical Engineering with POLYMATH", Excel,
and MATLAB , Second Edition, is a valuable resource and companion that
integrates the use of numerical problem solving in the three most widely used
software packages: POLYMATH, Microsoft Excel, and MATLAB. Recently developed
POLYMATH capabilities allow the automatic creation of Excel spreadsheets and the
generation of MATLAB code for problem solutions. Students and professional
engineers will appreciate the ease with which problems can be entered into
POLYMATH and then solved independently in all three software packages, while
taking full advantage of the unique capabilities within each package. The book
includes more than 170 problems requiring numerical solutions. This greatly
expanded and revised second edition includes new chapters on getting started
with and using Excel and MATLAB. It also places special emphasis on biochemical
engineering with a major chapter on the subject and with the integration of
biochemical problems throughout the book. General Topics and Subject Areas,
Organized by Chapter Introduction to Problem Solving with Mathematical Software
Packages Basic Principles and Calculations Regression and Correlation of Data
Introduction to Problem Solving with Excel Introduction to Problem Solving with
MATLAB Advanced Problem-Solving Techniques Thermodynamics Fluid Mechanics
Heat Transfer Mass Transfer Chemical Reaction Engineering Phase Equilibrium and
Distillation Process Dynamics and Control Biochemical Engineering Practical
Aspects of Problem-Solving Capabilities Simultaneous Linear Equations

Simultaneous Nonlinear Equations Linear, Multiple Linear, and Nonlinear
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Regressions with Statistical Analyses Partial Differential Equations (Using the
Numerical Method of Lines) Curve Fitting by Polynomials with Statistical Analysis
Simultaneous Ordinary Differential Equations (Including Problems Involving Stiff
Systems, Differential-Algebraic Equations, and Parameter Estimation in Systems of
Ordinary Differential Equations) The Book's Web Site
(http://www.problemsolvingbook.com) Provides solved and partially solved problem
files for all three software packages, plus additional materials Describes discounted
purchase options for educational version of POLYMATH available to book
purchasers Includes detailed, selected problem solutions in Maple", Mathcad , and
Mathematica"

11th International Symposium on Process Systems Engineering
- PSE2012

The reconciliation of economic development, social justice and reduction of
greenhouse gas emissions is one of the biggest political challenges of the moment.
Strategies for mitigating CO2 emissions on a large scale using sequestration,
storage and carbon technologies are priorities on the agendas of research centres
and governments. Research on carbon sequestration is the path to solving major
sustainability problems of this century a complex issue that requires a scientific
approach and multidisciplinary and interdisciplinary technology, plus a
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collaborative policy among nations. Thus, this challenge makes this book an
important source of information for researchers, policymakers and anyone with an
inquiring mind on this subject.

Analysis, Synthesis and Design of Chemical Processes

With the advancement of computers, the use of modeling to reduce time and
expense, and improve process optimization, predictive capability, process
automation, and control possibilities, is now an integral part of food science and
engineering. New technology and ease of use expands the range of techniques
that scientists and researchers have at the

Bioprocess 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.
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Transport Phenomena Fundamentals, Third Edition

Environmental engineers support the well-being of people and the planet in areas
where the two intersect. Over the decades the field has improved countless lives
through innovative systems for delivering water, treating waste, and preventing
and remediating pollution in air, water, and soil. These achievements are a
testament to the multidisciplinary, pragmatic, systems-oriented approach that
characterizes environmental engineering. Environmental Engineering for the 21st
Century: Addressing Grand Challenges outlines the crucial role for environmental
engineers in this period of dramatic growth and change. The report identifies five
pressing challenges of the 21st century that environmental engineers are uniquely
poised to help advance: sustainably supply food, water, and energy; curb climate
change and adapt to its impacts; design a future without pollution and waste;
create efficient, healthy, resilient cities; and foster informed decisions and actions.

Polymer Science and Engineering

Light scattering is a very powerful method for characterizing the structure of
polymers and nanoparticles in solution. As part of the Springer Laboratory series,
this book provides a simple-to-read and illustrative textbook probing the seemingly
very complicated topic of light scattering from polymers and nanoparticles in dilute
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solution, and goes further to cover some of the latest technical developments in
experimental light scattering.

Chemical and Bioprocess Engineering

New textbooks at alllevels of chemistry appear with great regularity. Some fields
like basic biochemistry, organic reaction mechanisms, and chemical
thermodynamics are weil represented by many excellent texts, and new or revised
editions are published sufficiently often to keep up with progress in research.
However, some areas of chemistry, especially many of those taught at the
graduate level, suffer from a reallack ofup-to-date textbooks. The most serious
needs occur in fields that are rapidly changing. Textbooks in these subjects usually
have to be written by scientists actually involved in the research which is
advancing the field. It is not often easy to persuade such individuals to settime
aside to help spread the knowledge they have accumu lated. Our goal, in this
series, is to pinpoint areas of chemistry where recent progress has outpaced what
is covered in any available textbooks, and then seek out and persuade experts in
these fields to produce relatively concise but instructive introductions to their
fields. These should serve the needs of one semester or one quarter graduate
courses in chemistry and biochemistry. In some cases the availability of texts in
active research areas should help stimulate the creation of new courses. NewYork
CHARLES R. CANTOR Preface to the Second Edition The original plan for the first
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edition of this book was to title it Enzyme Purification: Princip/es and Practice.
Biochemical Engineering and Biotechnology

Neural networks have received a great deal of attention among scientists and
engineers. In chemical engineering, neural computing has moved from pioneering
projects toward mainstream industrial applications. This book introduces the
fundamental principles of neural computing, and is the first to focus on its practical
applications in bioprocessing and chemical engineering. Examples, problems, and
10 detailed case studies demonstrate how to develop, train, and apply neural
networks. A disk containing input data files for all illustrative examples, case
studies, and practice problems provides the opportunity for hands-on experience.
An important goal of the book is to help the student or practitioner learn and
implement neural networks quickly and inexpensively using commercially
available, PC-based software tools. Detailed network specifications and training
procedures are included for all neural network examples discussed in the book.
Each chapter contains an introduction, chapter summary, references to further
reading, practice problems, and a section on nomenclature Includes a PC-
compatible disk containing input data files for examples, case studies, and practice
problems Presents 10 detailed case studies Contains an extensive glossary,
explaining terminology used in neural network applications in science and

engineering Provides examples, problem§, and ten detailed case studies of neural
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computing applications, including: Process fault-diagnosis of a chemical reactor
Leonard Kramer fault-classification problem Process fault-diagnosis for an unsteady-
state continuous stirred-tank reactor system Classification of protein secondary-
structure categories Quantitative prediction and regression analysis of complex
chemical kinetics Software-based sensors for quantitative predictions of product
compositions from flourescent spectra in bioprocessing Quality control and
optimization of an autoclave curing process for manufacturing composite materials
Predictive modeling of an experimental batch fermentation process Supervisory
control of the Tennessee Eastman plantwide control problem Predictive modeling
and optimal design of extractive bioseparation in aqueous two-phase systems

Process Control

Bioprocess Engineering involves the design and development of equipment and
processes for the manufacturing of products such as food, feed, pharmaceuticals,
nutraceuticals, chemicals, and polymers and paper from biological materials. It
also deals with studying various biotechnological processes. "Bioprocess Kinetics
and Systems Engineering" first of its kind contains systematic and comprehensive
content on bioprocess kinetics, bioprocess systems, sustainability and reaction
engineering. Dr. Shijie Liu reviews the relevant fundamentals of chemical kinetics-
including batch and continuous reactors, biochemistry, microbiology, molecular

biology, reaction engineering, and biopro/cess systems engineering- introducing
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key principles that enable bioprocess engineers to engage in the analysis,
optimization, design and consistent control over biological and chemical
transformations. The quantitative treatment of bioprocesses is the central theme
of this book, while more advanced techniques and applications are covered with
some depth. Many theoretical derivations and simplifications are used to
demonstrate how empirical kinetic models are applicable to complicated
bioprocess systems. Contains extensive illustrative drawings which make the
understanding of the subject easy Contains worked examples of the various
process parameters, their significance and their specific practical use Provides the
theory of bioprocess kinetics from simple concepts to complex metabolic pathways
Incorporates sustainability concepts into the various bioprocesses

Putting Biotechnology to Work

Equips students with the essential knowledge, skills, and confidence to solve real-
world heat transfer problems using EES, MATLAB, and FEHT.

Fermentation and Biochemical Engineering Handbook, 2nd Ed.

This two-volume book on biomass is a reflection of the increase in biomass related
research and applications, driven by overall higher interest in sustainable energy
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and food sources, by increased awareness of potentials and pitfalls of using
biomass for energy, by the concerns for food supply and by multitude of potential
biomass uses as a source material in organic chemistry, bringing in the concept of
bio-refinery. It reflects the trend in broadening of biomass related research and an
increased focus on second-generation bio-fuels. Its total of 40 chapters spans over
diverse areas of biomass research, grouped into 9 themes.

Biochemical Engineering, Second Edition

Key features: Industrially relevant approach to chemical and bio-process control
Fully revised edition with substantial enhancements to the theoretical coverage of
the subject Increased number and variety of examples Extensively revised
homework problems with degree-of-diffi culty rating added Expanded and
enhanced chapter on model predictive control Self-assessment questions and
problems at the end of most sections with answers listed in the appendix Bio-
process control coverage: Background and history of bio-processing and bio-
process control added to the introductory chapter Discussion and analysis of the
primary bio-sensors used in bio-tech industries added to the chapter on control
loop hardware Signifi cant proportion of examples and homework problems in the
text deal with bio-processes Section on troubleshooting bio-process control
systems included Bio-related process models added to the modeling chapter

Supplemental material: Visual basic simu/lator of process models developed in text
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Solutions manual Set of PowerPoint lecture slides Collection of process control
exams All supplemental material can be found at www.che.ttu.edu/pcoc/software

Solutions Manual

For Senior-level and graduate courses in Biochemical Engineering, and for
programs in Agricultural and Biological Engineering or Bioengineering. This concise
yet comprehensive text introduces the essential concepts of
bioprocessing--internal structure and functions of different types of
microorganisms, major metabolic pathways, enzymes, microbial genetics, kinetics
and stoichiometry of growth and product information--to traditional chemical
engineers and those in related disciplines. It explores the engineering principles
necessary for bioprocess synthesis and design, and illustrates the application of
these principles to modern biotechnology for production of pharmaceuticals and
biologics, solution of environmental problems, production of commodities, and
medical applications.

Biomass Now

Fundamentals of Modern Bioprocessing
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This work provides comprehensive coverage of modern biochemical engineering,
detailing the basic concepts underlying the behaviour of bioprocesses as well as
advances in bioprocess and biochemical engineering science. It includes
discussions of topics such as enzyme kinetics and biocatalysis, microbial growth
and product formation, bioreactor design, transport in bioreactors, bioproduct
recovery and bioprocess economics and design. A solutions manual is available to
instructors only.

Environmental Engineering for the 21st Century

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 m%lti-gzcgduct plants; improving production via
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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 chemical processes-including seven brand new to this edition.

Bioprocess Engineering

The third edition of Transport Phenomena Fundamentals continues with its
streamlined approach to the subject of transport phenomena, based on a unified

treatment of heat, mass, and momentum/transport using a balance equation
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approach. The new edition makes more use of modern tools for working problems,
such as COMSOL®, Maple®, and MATLAB®. It introduces new problems at the end
of each chapter and sorts them by topic for ease of use. It also presents new
concepts to expand the utility of the text beyond chemical engineering. The text is
divided into two parts, which can be used for teaching a two-term course. Part |
covers the balance equation in the context of diffusive transport—momentum,
energy, mass, and charge. Each chapter adds a term to the balance equation,
highlighting that term's effects on the physical behavior of the system and the
underlying mathematical description. Chapters familiarize students with modeling
and developing mathematical expressions based on the analysis of a control
volume, the derivation of the governing differential equations, and the solution to
those equations with appropriate boundary conditions. Part Il builds on the
diffusive transport balance equation by introducing convective transport terms,
focusing on partial, rather than ordinary, differential equations. The text describes
paring down the microscopic equations to simplify the models and solve problems,
and it introduces macroscopic versions of the balance equations for when the
microscopic approach fails or is too cumbersome. The text discusses the
momentum, Bournoulli, energy, and species continuity equations, including a brief
description of how these equations are applied to heat exchangers, continuous
contactors, and chemical reactors. The book also introduces the three fundamental
transport coefficients: the friction factor, the heat transfer coefficient, and the

mass transfer coefficient in the context of boundary layer theory. The final chapter
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covers the basics of radiative heat transfer, including concepts such as
blackbodies, graybodies, radiation shields, and enclosures. The third edition
incorporates many changes to the material and includes updated discussions and
examples and more than 70 new homework problems.

Cell Culture Bioprocess Engineering, Second Edition

This will be a substantial revision of a good selling text for upper division/first
graduate courses in biomedical transport phenomena, offered in many
departments of biomedical and chemical engineering. Each chapter will be
updated accordingly, with new problems and examples incorporated where
appropriate. A particular emphasis will be on new information related to tissue
engineering and organ regeneration. A key new feature will be the inclusion of
complete solutions within the body of the text, rather than in a separate solutions
manual. Also, Matlab will be incorporated for the first time with this Fourth Edition.

Bioprocess Engineering

This text emphasizes the behaviour of material from the molecular point of view. It
is for engineering students who have a background in chemistry and physics and in
thermodynamics. A background in calculus and differential equations is assumed.
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Each chapter includes a vast array of exercises, for which a Student Solutions
Manual is also available.

Bioseparations Science and Engineering

While the PSE community continues its focus on understanding, synthesizing,
modeling, designing, simulating, analyzing, diagnosing, operating, controlling,
managing, and optimizing a host of chemical and related industries using the
systems approach, the boundaries of PSE research have expanded considerably
over the years. While early PSE research was largely concerned with individual
units and plants, the current research spans wide ranges of scales in size
(molecules to processing units to plants to global multinational enterprises to
global supply chain networks; biological cells to ecological webs) and time
(instantaneous molecular interactions to months of plant operation to years of
strategic planning). The changes and challenges brought about by increasing
globalization and the the common global issues of energy, sustainability, and
environment provide the motivation for the theme of PSE2012: Process Systems
Engineering and Decision Support for the Flat World. Each theme includes an
invited chapter based on the plenary presentation by an eminent academic or
industrial researcher Reports on the state-of-the-art advances in the various fields
of process systems engineering Addresses common global problems and the

research being done to solve them
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CO2 Sequestration and Valorization

Designed for undergraduates, graduate students, and industry practitioners,
Bioseparations Science and Engineering fills a critical need in the field of
bioseparations. Current, comprehensive, and concise, it covers bioseparations unit
operations in unprecedented depth. In each of the chapters, the authors use a
consistent method of explaining unit operations, starting with a qualitative
description noting the significance and general application of the unit operation.
They then illustrate the scientific application of the operation, develop the required
mathematical theory, and finally, describe the applications of the theory in
engineering practice, with an emphasis on design and scaleup. Unigque to this text
is a chapter dedicated to bioseparations process design and economics, in which a
process simular, SuperPro Desigher® is used to analyze and evaluate the
production of three important biological products. New to this second edition are
updated discussions of moment analysis, computer simulation, membrane
chromatography, and evaporation, among others, as well as revised problem sets.
Unique features include basic information about bioproducts and engineering
analysis and a chapter with bioseparations laboratory exercises. Bioseparations
Science and Engineering is ideal for students and professionals working in or
studying bioseparations, and is the premier text in the field.
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Molecular Physical Chemistry for Engineers

The goal of this textbook is to provide first-year engineering students with a firm
grounding in the fundamentals of chemical and bioprocess engineering. However,
instead of being a general overview of the two topics, Fundamentals of Chemical
and Bioprocess Engineering will identify and focus on specific areas in which
attaining a solid competency is desired. This strategy is the direct result of studies
showing that broad-based courses at the freshman level often leave students
grappling with a lot of material, which results in a low rate of retention.
Specifically, strong emphasis will be placed on the topic of material balances, with
the intent that students exiting a course based upon this textbook will be
significantly higher on Bloom’s Taxonomy (knowledge, comprehension, application,
analysis and synthesis, evaluation, creation) relating to material balances. In
addition, this book also provides students with a highly developed ability to
analyze problems from the material balances perspective, which leaves them with
important skills for the future. The textbook consists of numerous exercises and
their solutions. Problems are classified by their level of difficulty. Each chapter has
references and selected web pages to vividly illustrate each example. In addition,
to engage students and increase their comprehension and rate of retention, many
examples involve real-world situations.
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Chemical and Bioprocess Engineering

Part I: Process design -- Introduction to design -- Process flowsheet development --
Utilities and energy efficient design -- Process simulation -- Instrumentation and
process control -- Materials of construction -- Capital cost estimating -- Estimating
revenues and production costs -- Economic evaluation of projects -- Safety and loss
prevention -- General site considerations -- Optimization in design -- Part Ill: Plant
design -- Equipment selection, specification and design -- Design of pressure
vessels -- Design of reactors and mixers -- Separation of fluids -- Separation
columns (distillation, absorption and extraction) -- Specification and design of
solids-handling equipment -- Heat transfer equipment -- Transport and storage of
fluids.

Neural Networks in Bioprocessing and Chemical Engineering

Polymers are used in everything from nylon stockings to commercial aircraft to
artificial heart valves, and they have a key role in addressing international
competitiveness and other national issues. Polymer Science and Engineering
explores the universe of polymers, describing their properties and wide-ranging
potential, and presents the state of the science, with a hard look at downward
trends in research support. Leading experts offer findings, recommendations, and
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research directions. Lively vignettes provide snapshots of polymers in everyday
applications. The volume includes an overview of the use of polymers in such fields
as medicine and biotechnology, information and communication, housing and
construction, energy and transportation, national defense, and environmental
protection. The committee looks at the various classes of polymers--plastics, fibers,
composites, and other materials, as well as polymers used as membranes and
coatings--and how their composition and specific methods of processing result in
unparalleled usefulness. The reader can also learn the science behind the
technology, including efforts to model polymer synthesis after nature's methods,
and breakthroughs in characterizing polymer properties needed for twenty-first-
century applications. This informative volume will be important to chemists,
engineers, materials scientists, researchers, industrialists, and policymakers
interested in the role of polymers, as well as to science and engineering educators
and students.

Biochemical Engineering

The Clear, Well-Organized Introduction to Thermodynamics Theory and
Calculations for All Chemical Engineering Undergraduate Students This text is
designed to make thermodynamics far easier for undergraduate chemical
engineering students to learn, and to help them perform thermodynamic

calculations with confidence. Drawing on/his award-winning courses at Penn State,
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Dr. Themis Matsoukas focuses on “why” as well as “how.” He offers extensive
imagery to help students conceptualize the equations, illuminating
thermodynamics with more than 100 figures, as well as 190 examples from within
and beyond chemical engineering. Part | clearly introduces the laws of
thermodynamics with applications to pure fluids. Part Il extends thermodynamics
to mixtures, emphasizing phase and chemical equilibrium. Throughout, Matsoukas
focuses on topics that link tightly to other key areas of undergraduate chemical
engineering, including separations, reactions, and capstone design. More than 300
end-of-chapter problems range from basic calculations to realistic environmental
applications; these can be solved with any leading mathematical software.
Coverage includes < Pure fluids, PVT behavior, and basic calculations of enthalpy
and entropy ¢ Fundamental relationships and the calculation of properties from
equations of state * Thermodynamic analysis of chemical processes ¢ Phase
diagrams of binary and simple ternary systems ¢ Thermodynamics of mixtures
using equations of state ¢ Ideal and nonideal solutions ¢ Partial miscibility,
solubility of gases and solids, osmotic processes ¢ Reaction equilibrium with
applications to single and multiphase reactions

Bioprocess Engineering

This is a well-rounded handbook of fermentation and biochemical engineering

presenting techniques for the commercia/l g)roduction of chemicals and
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pharmaceuticals via fermentation. Emphasis is given to unit operations
fermentation, separation, purification, and recovery. Principles, process design,
and equipment are detailed. Environment aspects are covered. The practical
aspects of development, design, and operation are stressed. Theory is included to
provide the necessary insight for a particular operation. Problems addressed are
the collection of pilot data, choice of scale-up parameters, selection of the right
piece of equipment, pinpointing of likely trouble spots, and methods of
troubleshooting. The text, written from a practical and operating viewpoint, will
assist development, design, engineering and production personnel in the
fermentation industry. Contributors were selected based on their industrial
background and orientation. The book is illustrated with numerous figures,
photographs and schematic diagrams.

Introduction to Engineering Heat Transfer

This book is the culmination of three decades of accumulated experience in
teaching biotechnology professionals. It distills the fundamental principles and
essential knowledge of cell culture processes from across many different
disciplines and presents them in a series of easy-to-follow, comprehensive
chapters. Practicality, including technological advances and best practices, is
emphasized. This second edition consists of major updates to all relevant topics

contained within this work. The prevLousSzgglition has been successfully used in
age



training courses on cell culture bioprocessing over the past seven years. The
format of the book is well-suited to fast-paced learning, such as is found in the
intensive short course, since the key take-home messages are prominently
highlighted in panels. The book is also well-suited to act as a reference guide for
experienced industrial practitioners of mammalian cell cultivation for the
production of biologics.

Introduction to Food Engineering

The goal of this textbook is to provide first-year engineering students with a firm
grounding in the fundamentals of chemical and bioprocess engineering. However,
instead of being a general overview of the two topics, Fundamentals of Chemical
and Bioprocess Engineering will identify and focus on specific areas in which
attaining a solid competency is desired. This strategy is the direct result of studies
showing that broad-based courses at the freshman level often leave students
grappling with a lot of material, which results in a low rate of retention.
Specifically, strong emphasis will be placed on the topic of material balances, with
the intent that students exiting a course based upon this textbook will be
significantly higher on Bloom’s Taxonomy (knowledge, comprehension, application,
analysis and synthesis, evaluation, creation) relating to material balances. In
addition, this book also provides students with a highly developed ability to

analyze problems from the material balar/wces perspective, which leaves them with
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important skills for the future. The textbook consists of numerous exercises and
their solutions. Problems are classified by their level of difficulty. Each chapter has
references and selected web pages to vividly illustrate each example. In addition,
to engage students and increase their comprehension and rate of retention, many
examples involve real-world situations.

Protein Purification

Biochemical Engineering and Biotechnology, 2nd Edition, outlines the principles of
biochemical processes and explains their use in the manufacturing of every day
products. The author uses a diirect approach that should be very useful for
students in following the concepts and practical applications. This book is unique in
having many solved problems, case studies, examples and demonstrations of
detailed experiments, with simple design equations and required calculations.
Covers major concepts of biochemical engineering and biotechnology, including
applications in bioprocesses, fermentation technologies, enzymatic processes, and
membrane separations, amongst others Accessible to chemical engineering
students who need to both learn, and apply, biological knowledge in engineering
principals Includes solved problems, examples, and demonstrations of detailed
experiments with simple design equations and all required calculations Offers
many graphs that present actual experimental data, figures, and tables, along with

explanations
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Advanced Transport Phenomena

The term 'transport phenomena' describes the fundamental processes of
momentum, energy, and mass transfer. This text provides a thorough discussion of
transport phenomena, laying the foundation for understanding a wide variety of
operations used by chemical engineers. The book is arranged in three parallel
parts covering the major topics of momentum, energy, and mass transfer. Each
part begins with the theory, followed by illustrations of the way the theory can be
used to obtain fairly complete solutions, and concludes with the four most common
types of averaging used to obtain approximate solutions. A broad range of
technologically important examples, as well as numerous exercises, are provided
throughout the text. Based on the author's extensive teaching experience, a
suggested lecture outline is also included. This book is intended for first-year
graduate engineering students; it will be an equally useful reference for
researchers in this field.
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