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Bioprocess Engineering Bioprocess
Engineering Principles
Current Developments in Biotechnology
and Bioengineering: Production, Isolation
and Purification of Industrial Products
provides extensive coverage of new
developments, state-of-the-art
technologies, and potential future trends,
focusing on industrial biotechnology and
bioengineering practices for the
production of industrial products, such as
enzymes, organic acids, biopolymers, and
biosurfactants, and the processes for
isolating and purifying them from a
production medium. During the last few
years, the tools of molecular biology and

genetic and metabolic engineering have
rendered tremendous improvements in
the production of industrial products by
fermentation. Structured by industrial
product classifications, this book provides
an overview of the current practice,
status, and future potential for the
production of these agents, along with
reviews of the industrial scenario relating
to their production. Provides information
on industrial bioprocesses for the
production of microbial products by
fermentation Includes separation and
purification processes of fermentation
products Presents economic and feasibility
assessments of the various processes and
their scaling up Links biotechnology and
bioengineering for industrial process
development
Bioprocess Engineering Principles Elsevier

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
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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, problems,
and ten detailed case studies of neural
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
Current Developments in Biotechnology
and Bioengineering Newnes
Biotechnology is an expansive field
incorporating expertise in both the life
science and engineering disciplines. In
biotechnology, the scientist is concerned
with developing the most favourable
biocatalysts, while the engineer is directed
towards process performance, defining
conditions and strategies that will
maximize the production potential of the
biocatalyst. Increasingly, the synergistic
effect of the contributions of engineering
and life sciences is recognised as key to
the translation of new bioproducts from
the laboratory bench to commercial
bioprocess. Fundamental to the successful
realization of the bioprocess is a need for
process engineers and life scientists
competent in evaluating biological
systems from a cross-disciplinary
viewpoint. Bioprocess engineering aims to
generate core competencies through an
understanding of the complementary
biotechnology disciplines and their
interdependence, and an appreciation of
the challenges associated with the

application of engineering principles in a
life science context. Initial chapters focus
on the microbiology, biochemistry and
molecular biology that underpin
biocatalyst potential for product
accumulation. The following chapters
develop kinetic and mass transfer
principles that quantify optimum process
performance and scale up. The text is
wide in scope, relating to bioprocesses
using bacterial, fungal and enzymic
biocatalysts, batch, fed-batch and
continuous strategies and free and
immobilised configurations. Details the
application of chemical engineering
principles for the development, design,
operation and scale up of bioprocesses
Details the knowledge in microbiology,
biochemistry and molecular biology
relevant to bioprocess design, operation
and scale up Discusses the significance of
these life sciences in defining optimum
bioprocess performance
Green Process Engineering Global Digital
Press
The first guide to compile current research
and frontline developments in the science
of process intensification (PI), Re-
Engineering the Chemical Processing Plant
illustrates the design, integration, and
application of PI principles and structures
for the development and optimization of
chemical and industrial plants. This
volume updates professionals on emerging
PI equipment and methodologies to
promote technological advances and
operational efficacy in chemical,
biochemical, and engineering
environments and presents clear
examples illustrating the implementation
and application of specific process-
intensifying equipment and methods in
various commercial arenas.
Bioprocess Engineering Principles Elsevier
Current Developments in Biotechnology
and Bioengineering: Bioprocesses,
Bioreactors and Controls provides
extensive coverage of new developments,
state-of-the-art technologies, and potential
future trends, reviewing industrial
biotechnology and bioengineering
practices that facilitate and enhance the
transition of processes from lab to plant
scale, which is becoming increasingly
important as such transitions continue to
grow in frequency. Focusing on industrial
bioprocesses, bioreactors for bioprocesses,
and controls for bioprocesses, this title
reviews industrial practice to identify
bottlenecks and propose solutions,
highlighting that the optimal control of a
bioprocess involves not only maximization
of product yield, but also taking into
account parameters such as quality
assurance and environmental aspects.

Describes industrial bioprocesses based on
the reaction media Lists the type of
bioreactors used for a specific
bioprocess/application Outlines the
principles of control systems in various
bioprocesses
Extrusion Cooking Walter de Gruyter
GmbH & Co KG
Extrusion Cooking provides a detailed
description of extrusion processing with an
in-depth exploration of cereal grains
processing. In particular, the book
addresses the basic principles of extrusion
processing, various extruder parts and
their design principles, food ingredients
and their characteristics as they relate to
extrusion. It also discusses
physicochemical changes in the different
ingredient components as they are
processed in an extruder, modeling and
control of extrusion process, scale-up
aspects, extrusion plant design, food
safety in extrusion, new advancements in
extrusion, and a look into the future of
extrusion. This valuable text serves as a
one-volume reference on extrusion
processing for food industry professionals
and students. Covers the engineering,
chemistry, nutrition, and food safety
aspects of extrusion cooking Presents both
the fundamental and applied aspects of
extrusion processing Details the extrusion
of whole-grain, high-fiber, and high-protein
foods Covers both expanded and
texturized products Outlines extrusion
processing of different ingredients
Addresses new technologies that have
expanded the extruder capabilities
Analyzes new developments in the area of
modeling of extrusion processing
Kinetics, Biosystems, Sustainability, and
Reactor Design Elsevier
Product and Process Design: Driving
Innovation is a comprehensive textbook
for students and industrial professionals. It
treats the combined design of innovative
products and their innovative
manufacturing processes, providing
specific methods for BSc, MSc, PDEng and
PhD courses. Students, industrial
innovators and managers are guided
through all design steps in all innovation
stages (discovery, concept, feasibility,
development, detailed engineering, and
implementation) to successfully obtain
novel products and their novel processes.
The authors’ decades of innovation
experience in industry, as well as in
teaching BSc, MSc, and post-academic
product and process design courses,
thereby including the latest design
publications, culminate in this book.
Production, Isolation and Purification of
Industrial Products Elsevier
This second edition has been thoroughly
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updated to include recent advances and
developments in the field of fermentation
technology, focusing on industrial
applications. The book now covers new
aspects such as recombinant DNA
techniques in the improvement of
industrial micro-organisms, as well as
including comprehensive information on
fermentation media, sterilization
procedures, inocula, and fermenter
design. Chapters on effluent treatment
and fermentation economics are also
incorporated. The text is supported by
plenty of clear, informative diagrams. This
book is of great interest to final year and
post-graduate students of applied biology,
biotechnology, microbiology, biochemical
and chemical engineering.
In Theory and Practice Academic Press
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 bioprocess systems engineering-
introducing 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
From Concepts to Industrial Applications
Elsevier
This welcome new edition covers
bioprocess engineering principles for the
reader with a limited engineering

background. It explains process analysis
from an engineering point of view, using
worked examples and problems that relate
to biological systems. Application of
engineering concepts is illustrated in areas
of modern biotechnology such as
recombinant protein production,
bioremediation, biofuels, drug
development, and tissue engineering, as
well as microbial fermentation. The main
sub-disciplines within the engineering
curriculum are all covered; Material and
Energy Balances, Transport Processes,
Reactions and Reactor Engineering. With
new and expanded material, Doran's
textbook remains the book of choice for
students seeking to move into bioprocess
engineering. NEW TO THIS EDITION: All
chapters thoroughly revised for current
developments, with over 200 pgs of new
material, including significant new content
in: Metabolic Engineering Sustainable
Bioprocessing Membrane Filtration
Turbulence and Impeller Design
Downstream Processing Oxygen Transfer
Systems Over 150 new problems and
worked examples More than 100 new
illustrations New to this edition: All
chapters thoroughly revised for current
developments, with over 200 pgs of new
material, including significant new content
in: Metabolic Engineering Sustainable
Bioprocessing Membrane Filtration
Turbulence and Impeller Design
Downstream Processing Oxygen Transfer
Systems Over 150 new problems and
worked examples More than 100 new
illustrations
Current Developments in
Biotechnology and Bioengineering
CRC Press
Current Developments in Biotechnology
and Bioengineering: Sustainable Food
Waste Management: Resource Recovery
and Treatment covers the latest methods
of food waste management and resource
recovery from a sustainability perspective
and is suitable for universities,
municipalities, and companies working in
the field. This book provides a
comprehensive account of food waste
chemistry, the latest techniques for food
waste treatment and recycling,
sustainability assessment (social,
economic, environmental), and challenges
in food waste management. The book
explores recycling to value-added
products using sustainable concepts and
methodologies, and is useful as a course
or reference book for biochemical
engineering, environmental sustainability,
and waste management. Covers recycling
to value-added products using sustainable
concepts and methodologies Provides an
exhaustive description of general

treatment options and their evaluation
guidelines in terms of cost, energy
consumption, and waste generation,
enabling readers to understand the
principles behind various recovery and
treatment schemes Describes existing and
emerging food waste recycling
technologies, products obtained, and
process efficiencies Offers a thorough
account of critical factors and challenges
in food waste valorization, such as
handling of new emerging contaminants,
end-product purity, and life-cycle
assessment
Bioprocess Engineering William Andrew
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 II: 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.
Food and Beverages Industry Elsevier
Current Developments in Biotechnology
and Bioengineering: Food and Beverages
Industry provides extensive coverage of
new developments, state-of-the-art
technologies, and potential future trends
compiled from the latest ideas across the
entire arena of biotechnology and
bioengineering. This volume reviews
current developments in the application of
food biotechnology and engineering for
food and beverage production. As there
have been significant advances in the
areas of food fermentation, processing,
and beverage production, this title
highlights the advances in specific
transformation processes, including those
used for alcoholic beverage and fermented
food production. Taking a food process
and engineering point-of-view, the book
also aims to select important
bioengineering principles, highlighting how
they can be quantitatively applied in the
food and beverages industry. Contains
comprehensive coverage of food and
beverage production Covers all types of
fermentation processes and their
application in various food products
Includes unique coverage of the
biochemical processes involved in
beverages production
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Chemical Engineering Design CRC Press
Biopharmaceutical Processing:
Development, Design, and Implementation
of Manufacturing Processes covers
bioprocessing from cell line development
to bulk drug substances. The methods and
strategies described are essential learning
for every scientist, engineer or manager in
the biopharmaceutical and vaccines
industry. The integrity of the bioprocess
ultimately determines the quality of the
product in the biotherapeutics arena, and
this book covers every stage including all
technologies related to downstream
purification and upstream processing
fields. Economic considerations are
included throughout, with
recommendations for lowering costs and
improving efficiencies. Designed for quick
reference and easy accessibility of facts,
calculations and guidelines, this book is an
essential tool for industrial scientists and
managers in the biopharmaceutical
industry. Offers a comprehensive, go-to
reference for daily work decisions Covers
both upstream and downstream processes
Includes case studies that emphasize
financial outcomes Presents summaries,
decision grids, graphs and overviews for
quick reference
Metabolic Engineering Academic Press
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
Current Advances in Solid-State
Fermentation Elsevier
Omics Technologies and Bio-Engineering:
Towards Improving Quality of Life, Volume
1 is a unique reference that brings
together multiple perspectives on omics
research, providing in-depth analysis and

insights from an international team of
authors. The book delivers pivotal
information that will inform and improve
medical and biological research by helping
readers gain more direct access to
analytic data, an increased understanding
on data evaluation, and a comprehensive
picture on how to use omics data in
molecular biology, biotechnology and
human health care. Covers various
aspects of biotechnology and bio-
engineering using omics technologies
Focuses on the latest developments in the
field, including biofuel technologies
Provides key insights into omics
approaches in personalized and precision
medicine Provides a complete picture on
how one can utilize omics data in
molecular biology, biotechnology and
human health care
Process Intensification Elsevier
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
scientists. Other texts on bioprocess
engineering 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.
Bioprocessing for Value-Added Products
from Renewable Resources Academic
Press
This is a well-rounded handbook of
fermentation and biochemical engineering
presenting techniques for the commercial
production of chemicals and
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.
Current Developments in
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Biotechnology and Bioengineering
Springer
Food Process Engineering and Technology,
Third Edition combines scientific depth
with practical usefulness, creating a tool
for graduate students and practicing food
engineers, technologists and researchers
looking for the latest information on
transformation and preservation processes
and process control and plant hygiene
topics. This fully updated edition provides
recent research and developments in the
area, features sections on elements of
food plant design, an introductory section
on the elements of classical fluid
mechanics, a section on non-thermal
processes, and recent technologies, such
as freeze concentration, osmotic
dehydration, and active packaging that
are discussed in detail. Provides a strong
emphasis on the relationship between

engineering and product quality/safety
Considers cost and environmental factors
Presents a fully updated, adequate review
of recent research and developments in
the area Includes a new, full chapter on
elements of food plant design Covers
recent technologies, such as freeze
concentration, osmotic dehydration, and
active packaging that are discussed in
detail
Principles, Process Design and Equipment
Academic Press
Students of engineering mechanics require
a treatment embracing principles, practice
an problem solving. Each are covered in
this text in a way which students will find
particularly helpful. Every chapter gives a
thorough description of the basic theory,
and a large selection of worked examples
are explained in an understandable,
tutorial style. Graded problems for
solution, with answers, are also provided.

Integrating statistics and dynamics within
a single volume, the book will support the
study of engineering mechanics
throughout an undergraduate course. The
theory of two- and three-dimensional
dynamics of particles and rigid bodies,
leading to Euler's equations, is developed.
The vibration of one- and two-degree-of-
freedom systems and an introduction to
automatic control, now including
frequency response methods, are covered.
This edition has also been extended to
develop continuum mechanics, drawing
together solid and fluid mechanics to
illustrate the distinctions between Eulerian
and Lagrangian coordinates. Supports
study of mechanics throughout an
undergraduate course Integrates statics
and dynamics in a single volume Develops
theory of 2D and 3D dynamics of particles
and rigid bodies
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