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Two-fluid dynamics is a challenging subject rich in physics and prac tical applications. Many of the most interesting problems are tied to the
loss of stability which is realized in preferential positioning and shaping of the interface, so that interfacial stability is a major player in this
drama. Typically, solutions of equations governing the dynamics of two fluids are not uniquely determined by the boundary data and different
configurations of flow are compatible with the same data. This is one reason why stability studies are important; we need to know which of the
possible solutions are stable to predict what might be observed. When we started our studies in the early 1980's, it was not at all evident that
stability theory could actu ally work in the hostile environment of pervasive nonuniqueness. We were pleasantly surprised, even astounded,
by the extent to which it does work. There are many simple solutions, called basic flows, which are never stable, but we may always compute
growth rates and determine the wavelength and frequency of the unstable mode which grows the fastest. This proce dure appears to work
well even in deeply nonlinear regimes where linear theory is not strictly valid, just as Lord Rayleigh showed long ago in his calculation of the
size of drops resulting from capillary-induced pinch-off of an inviscid jet.
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
Metabolic and Cellular Engineering (MCE) is more than an exciting scientific enterprise. It has become the cornerstone for coping with the
challenges ahead of mankind. Continuous developments, new concepts, and technological innovations will enable us to deal with emerging
challenges, and solve problems once thought impossible ten years ago. Challenges in MCE are broad- from unraveling fundamental aspects
of cellular function to meeting unsatiated energy and food demands that are rising in parallel with population growth.In charting the progress
of MCE during the last decade, we could not help but feel in awe of the enormous strides of progress made from the nascent Metabolic
Engineering to the Systems Bioengineering of today. The burgeoning availability of genomic sequences from diverse species has been
spectacular. It has become the engine that drives the genetic means for the modification of existing organisms and the generation of
synthetic, man-made ones. From the initial attempts at purposeful genetic modification of a cell for the production of valuable compounds, we
have now moved on to changing microbes genetically or metabolically.The arsenal of experimental and theoretical tools available for
Metabolic and Cellular Engineering has expanded enormously, driven by the re-emergence of Physiology as Systems Biology. The revival of
the concept of networks fueled by new developments has become central to Systems Biology. Networks represent an integrative vision of
how processes of disparate nature relate to each other, and as such is becoming a key analytical and conceptual tool for MCE. This book
reflects and addresses all these ongoing changes while providing the essential conceptual and analytical tools needed to understand and
work in the MCE research field.
Christina Smolke, who recently developed a novel way to churn out large quantities of drugs from genetically modified brewer's yeast, is
regarded as one of the most brilliant minds in biomedical engineering. In this handbook, she brings together pioneering scientists from
dozens of disciplines to provide a complete record of accomplishment in metab
Kinetics and Dynamics of Elementary Gas Reactions surveys the state of modern knowledge on elementary gas reactions to understand
natural phenomena in terms of molecular behavior. Part 1 of this book describes the theoretical and conceptual background of elementary
gas-phase reactions, emphasizing the assumptions and limitations of each theoretical approach, as well as its strengths. In Part 2, selected
experimental results are considered to demonstrate the scope of present day techniques and illustrate the application of the theoretical ideas
introduced in Part 1. This publication is intended primarily for working kineticists and chemists, but is also beneficial to graduate students.

Volume is indexed by Thomson Reuters CPCI-S (WoS). This work brings together some 280 peer-reviewed papers on Chemical
Engineering, Metallurgical Engineering and Materials Engineering. It will certainly serve to promote the development of Chemical,
Materials and Metallurgical Engineering, the strengthening of international academic cooperation and communication, and the
exchange of research ideas offering, as it does, a broad overview of the latest advances in the field of Materials and Chemical
Engineering.
Nutrient Use Efficiency in Plants: Concepts and Approaches is the ninth volume in the Plant Ecophysiology series. It presents a
broad overview of topics related to improvement of nutrient use efficiency of crops. Nutrient use efficiency (NUE) is a measure of
how well plants use the available mineral nutrients. It can be defined as yield (biomass) per unit input (fertilizer, nutrient content).
NUE is a complex trait: it depends on the ability to take up the nutrients from the soil, but also on transport, storage, mobilization,
usage within the plant, and even on the environment. NUE is of particular interest as a major target for crop improvement.
Improvement of NUE is an essential pre-requisite for expansion of crop production into marginal lands with low nutrient availability
but also a way to reduce use of inorganic fertilizer.
The first guide to compile current research and frontline developments in the science of process intensification (PI), ReEngineering 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.
Modeling and Simulation of Catalytic Reactors for Petroleum Refining deals with fundamental descriptions of the main conversion
processes employed in the petroleum refining industry: catalytic hydrotreating, catalytic reforming, and fluid catalytic cracking.
Common approaches for modeling of catalytic reactors for steady-state and dynamic simulations are also described and analyzed.
Aspects such as thermodynamics, reaction kinetics, process variables, process scheme, and reactor design are discussed in
detail from both research and commercial points of view. Results of simulation with the developed models are compared with
those determined at pilot plant scale as well as commercial practice. Kinetics data used in the reactor model are either taken from
the literature or obtained under controlled experiments at the laboratory.
The second edition of a bestseller, Functional Food Ingredients and Nutraceuticals: Processing Technologies covers new and
innovative technologies for the processing of functional foods and nutraceuticals that show potential for academic use and broad
industrial applications. The book includes a number of "green" separation and stabilization technologies that have also been
developed to address consumers’ concerns on quality and safety issues. It also details the substantial technological advances
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made in nano-microencapsulation that protect the bioactivity and enhance the solubility and bioavailability, and the preservation of
health-promoting bioactive components in functional food products. Containing nine entirely new chapters, the second edition has
been enhanced with coverage of recent developments in the different areas of processing technologies. The incorporation of these
new emerging technologies strengthens the second edition without compromising the contextual integrity of the original
publication. See What’s New in the Second Edition: Theoretical approaches in mass transfer modeling, solubility properties, and
simulation in extraction process Innovative nanotechnologies in packaging process and nano-microencapsulation process and
technology to protect bioactivity and enhance solubility and bioavailability of health-promoting bioactive components "Green"
separation technologies updated with more information in industrial applications Thousands of research papers have been
published on the health benefits of bioactive components from natural resources; many books on functional foods are related to
chemical properties or medical functions. With only a few books capturing the related processing technologies, the first edition
became a valuable tool to help transform results from the lab into industrial applications. Filled with current and sound scientific
knowledge of engineering techniques and information on the quality of functional foods, the second edition of this groundbreaking
resource is poised to do the same.

The Chemical Engineer’s Practical Guide to Fluid Mechanics: Now Includes COMSOL Multiphysics 5 Since most
chemical processing applications are conducted either partially or totally in the fluid phase, chemical engineers need
mastery of fluid mechanics. Such knowledge is especially valuable in the biochemical, chemical, energy, fermentation,
materials, mining, petroleum, pharmaceuticals, polymer, and waste-processing industries. Fluid Mechanics for Chemical
Engineers: with Microfluidics, CFD, and COMSOL Multiphysics 5, Third Edition, systematically introduces fluid mechanics
from the perspective of the chemical engineer who must understand actual physical behavior and solve real-world
problems. Building on the book that earned Choice Magazine’s Outstanding Academic Title award, this edition also gives
a comprehensive introduction to the popular COMSOL Multiphysics 5 software. This third edition contains extensive
coverage of both microfluidics and computational fluid dynamics, systematically demonstrating CFD through detailed
examples using COMSOL Multiphysics 5 and ANSYS Fluent. The chapter on turbulence now presents valuable CFD
techniques to investigate practical situations such as turbulent mixing and recirculating flows. Part I offers a clear,
succinct, easy-to-follow introduction to macroscopic fluid mechanics, including physical properties; hydrostatics; basic
rate laws; and fundamental principles of flow through equipment. Part II turns to microscopic fluid mechanics: Differential
equations of fluid mechanics Viscous-flow problems, some including polymer processing Laplace’s equation; irrotational
and porous-media flows Nearly unidirectional flows, from boundary layers to lubrication, calendering, and thin-film
applications Turbulent flows, showing how the k-? method extends conventional mixing-length theory Bubble motion, twophase flow, and fluidization Non-Newtonian fluids, including inelastic and viscoelastic fluids Microfluidics and
electrokinetic flow effects, including electroosmosis, electrophoresis, streaming potentials, and electroosmotic switching
Computational fluid mechanics with ANSYS Fluent and COMSOL Multiphysics Nearly 100 completely worked practical
examples include 12 new COMSOL 5 examples: boundary layer flow, non-Newtonian flow, jet flow, die flow, lubrication,
momentum diffusion, turbulent flow, and others. More than 300 end-of-chapter problems of varying complexity are
presented, including several from University of Cambridge exams. The author covers all material needed for the fluid
mechanics portion of the professional engineer’s exam. The author’s website (fmche.engin.umich.edu) provides
additional notes, problem-solving tips, and errata. Register your product at informit.com/register for convenient access to
downloads, updates, and corrections as they become available.
During the ten years since the appearance of the groundbreaking, bestselling first edition of The Electronics Handbook,
the field has grown and changed tremendously. With a focus on fundamental theory and practical applications, the first
edition guided novice and veteran engineers along the cutting edge in the design, production, installation, operation, and
maintenance of electronic devices and systems. Completely updated and expanded to reflect recent advances, this
second edition continues the tradition. The Electronics Handbook, Second Edition provides a comprehensive reference to
the key concepts, models, and equations necessary to analyze, design, and predict the behavior of complex electrical
devices, circuits, instruments, and systems. With 23 sections that encompass the entire electronics field, from classical
devices and circuits to emerging technologies and applications, The Electronics Handbook, Second Edition not only
covers the engineering aspects, but also includes sections on reliability, safety, and engineering management. The book
features an individual table of contents at the beginning of each chapter, which enables engineers from industry,
government, and academia to navigate easily to the vital information they need. This is truly the most comprehensive,
easy-to-use reference on electronics available.
"The fourth edition of Elements of Chemical Reaction Engineering is a completely revised version of the book. It
combines authoritative coverage of the principles of chemical reaction engineering with an unsurpassed focus on critical
thinking and creative problem solving, employing open-ended questions and stressing the Socratic method. Clear and
organized, it integrates text, visuals, and computer simulations to help readers solve even the most challenging problems
through reasoning, rather than by memorizing equations."--BOOK JACKET.
The Second Edition features new problems that engage readers in contemporary reactor design Highly praised by
instructors, students, and chemical engineers, Introduction to Chemical Engineering Kinetics & Reactor Design has been
extensively revised and updated in this Second Edition. The text continues to offer a solid background in chemical
reaction kinetics as well as in material and energy balances, preparing readers with the foundation necessary for success
in the design of chemical reactors. Moreover, it reflects not only the basic engineering science, but also the mathematical
tools used by today’s engineers to solve problems associated with the design of chemical reactors. Introduction to
Chemical Engineering Kinetics & Reactor Design enables readers to progressively build their knowledge and skills by
applying the laws of conservation of mass and energy to increasingly more difficult challenges in reactor design. The first
one-third of the text emphasizes general principles of chemical reaction kinetics, setting the stage for the subsequent
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treatment of reactors intended to carry out homogeneous reactions, heterogeneous catalytic reactions, and biochemical
transformations. Topics include: Thermodynamics of chemical reactions Determination of reaction rate expressions
Elements of heterogeneous catalysis Basic concepts in reactor design and ideal reactor models Temperature and energy
effects in chemical reactors Basic and applied aspects of biochemical transformations and bioreactors About 70% of the
problems in this Second Edition are new. These problems, frequently based on articles culled from the research
literature, help readers develop a solid understanding of the material. Many of these new problems also offer readers
opportunities to use current software applications such as Mathcad and MATLAB®. By enabling readers to progressively
build and apply their knowledge, the Second Edition of Introduction to Chemical Engineering Kinetics & Reactor Design
remains a premier text for students in chemical engineering and a valuable resource for practicing engineers.
Solutions Manual to Accompany Chemical Engineering Kinetics [by J.M. Smith], Second EditionCurrent Developments in
Biotechnology and BioengineeringBioprocesses, Bioreactors and ControlsElsevier
A Practical, Up-to-Date Introduction to Applied Thermodynamics, Including Coverage of Process Simulation Models and an
Introduction to Biological Systems Introductory Chemical Engineering Thermodynamics, Second Edition, helps readers master the
fundamentals of applied thermodynamics as practiced today: with extensive development of molecular perspectives that enables
adaptation to fields including biological systems, environmental applications, and nanotechnology. This text is distinctive in making
molecular perspectives accessible at the introductory level and connecting properties with practical implications. Features of the
second edition include Hierarchical instruction with increasing levels of detail: Content requiring deeper levels of theory is clearly
delineated in separate sections and chapters Early introduction to the overall perspective of composite systems like distillation
columns, reactive processes, and biological systems Learning objectives, problem-solving strategies for energy balances and
phase equilibria, chapter summaries, and “important equations” for every chapter Extensive practical examples, especially
coverage of non-ideal mixtures, which include water contamination via hydrocarbons, polymer blending/recycling, oxygenated
fuels, hydrogen bonding, osmotic pressure, electrolyte solutions, zwitterions and biological molecules, and other contemporary
issues Supporting software in formats for both MATLAB® and spreadsheets Online supplemental sections and resources including
instructor slides, ConcepTests, coursecast videos, and other useful resources
Originally published: Boston: McGraw-Hill, 2003.
This text combines a description of the origin and use of fundamental chemical kinetics through an assessment of realistic reactor
problems with an expanded discussion of kinetics and its relation to chemical thermodynamics. It provides exercises, open-ended
situations drawing on creative thinking, and worked-out examples. A solutions manual is also available to instructors.
This book presents an authoritative progress report that will remain germane to the topic and prove to be a substantial inspiration
to further progress. It is valuable to academic and industrial practitioners of the art and science of chemical reaction and reactor
engineering.
Master the principles of thermodynamics with this comprehensive undergraduate textbook, carefully developed to provide students
of chemical engineering and chemistry with a deep and intuitive understanding of the practical applications of these fundamental
ideas and principles. Logical and lucid explanations introduce core thermodynamic concepts in the context of their measurement
and experimental origin, giving students a thorough understanding of how theoretical concepts apply to practical situations. A
broad range of real-world applications relate key topics to contemporary issues, such as energy efficiency, environmental
engineering and climate change, and further reinforce students' understanding of the core material. This is a carefully organized,
highly pedagogical treatment, including over 500 open-ended study questions for discussion, over 150 varied homework problems,
clear and objective standards for measuring student progress, and a password-protected solution manual for instructors.
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.
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