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This book covers topics including the delivery of biologicals using synthetic
polymers, cell encapsulation, and gene delivery. It deals with the use of synthetic
polymers for the purpose of isolating biologicals by describing the use of stimulusresponsive polymers.
A comprehensive text on the operation and control of power generation and
transmission systems In the ten years since Allen J. Wood and Bruce F.
Wollenberg presented their comprehensive introduction to the engineering and
economic factors involved in operating and controlling power generation systems
in electric utilities, the electric power industry has undergone unprecedented
change. Deregulation, open access to transmission systems, and the birth of
independent power producers have altered the structure of the industry, while
technological advances have created a host of new opportunities and challenges.
In Power Generation, Operation, and Control, Second Edition, Wood and
Wollenberg bring professionals and students alike up to date on the nuts and
bolts of the field. Continuing in the tradition of the first edition, they offer a
practical, hands-on guide to theoretical developments and to the application of
advanced operations research methods to realistic electric power engineering
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problems. This one-of-a-kind text also addresses the interaction between human
and economic factors to prepare readers to make real-world decisions that go
beyond the limits of mere technical calculations. The Second Edition features
vital new material, including: * A computer disk developed by the authors to help
readers solve complicated problems * Examination of Optimal Power Flow (OPF)
* Treatment of unit commitment expanded to incorporate the Lagrange relaxation
technique * Introduction to the use of bounding techniques and other contingency
selection methods * Applications suited to the new, deregulated systems as well
as to the traditional, vertically organized utilities company Wood and Wollenberg
draw upon nearly 30 years of classroom testing to provide valuable data on
operations research, state estimation methods, fuel scheduling techniques, and
more. Designed for clarity and ease of use, this invaluable reference prepares
industry professionals and students to meet the future challenges of power
generation, operation, and control.
In the lifetimes of the authors, the world and especially the United States have
received three significant “wake-up calls” on energy production and
consumption. The first of these occurred on October 15, 1973 when the Yom
Kippur War began with an attack by Syria and Egypt on Israel. The United States
and many western countries supported Israel. Because of the western support of
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Israel, several Arab oil exporting nations imposed an oil embargo on the west.
These nations withheld five million barrels of oil per day. Other countries made
up about one million barrels of oil per day but the net loss of four million barrels of
oil production per day extended through March of 1974. This represented 7% of
the free world’s (i. e. , excluding the USSR) oil production. In 1972 the price of
crude oil was about $3. 00 per barrel and by the end of 1974 the price of oil had
risen by a factor of 4 to over $12. 00. This resulted in one of the worst recessions
in the post World War II era. As a result, there was a movement in the United
States to become energy independent. At that time the United States imported
about one third of its oil (about five million barrels per day). After the embargo
was lifted, the world chose to ignore the “wake-up call” and went on with
business as usual.
Global Warming: Causes, Impacts and Solutions covers all aspects of global
warming including its causes, impacts, and engineering solutions. Energy and
environment policies and strategies are scientifically discussed to expose the
best ways to reduce global warming effects and protect the environment and
energy sources affected by human activities. The importance of green energy
consumption on the reduction of global warming, energy saving and energy
security are also discussed. This book also focuses on energy management and
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conservation strategies for better utilization of energy sources and technologies
in buildings and industry as well as ways of improving energy efficiency at the
end use, and introduces basic methods for designing and sizing cost-effective
systems and determining whether it is economically efficient to invest in specific
energy efficiency or renewable energy projects, and describes energy audit
producers commonly used to improve the energy efficiency of residential and
commercial buildings as well as industrial facilities. These features and more
provide the tools necessary to reduce global warming and to improve energy
management leading to higher energy efficiencies. In order to reduce the
negative effects of global warming due to excessive use of fossil fuel
technologies, the following alternative technologies are introduced from the
engineering perspective: fuel cells, solar power generation technologies, energy
recovery technologies, hydrogen energy technologies, wind energy technologies,
geothermal energy technologies, and biomass energy technologies. These
technologies are presented in detail and modeling studies including case studies
can also be found in this book.
Despite the vast research on energy optimization and process integration, there
has to date been no synthesis linking these together. This book fills the gap,
presenting optimization and integration in energy and process engineering. The
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content is based on the current literature and includes novel approaches
developed by the authors. Various thermal and chemical systems (heat and
mass exchangers, thermal and water networks, energy converters, recovery
units, solar collectors, and separators) are considered. Thermodynamics, kinetics
and economics are used to formulate and solve problems with constraints on
process rates, equipment size, environmental parameters, and costs.
Comprehensive coverage of dynamic optimization of energy conversion systems
and separation units is provided along with suitable computational algorithms for
deterministic and stochastic optimization approaches based on: nonlinear
programming, dynamic programming, variational calculus, Hamilton-JacobiBellman theory, Pontryagin's maximum principles, and special methods of
process integration. Integration of heat energy and process water within a total
site is shown to be a significant factor reducing production costs, in particular
costs of utilities for the chemical industry. This integration involves systematic
design and optimization of heat exchangers and water networks (HEN and WN).
After presenting basic, insight-based Pinch Technology, systematic, optimizationbased sequential and simultaneous approaches to design HEN and WN are
described. Special consideration is given to the HEN design problem targeting
stage, in view of its importance at various levels of system design. Selected,
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advanced methods for HEN synthesis and retrofit are presented. For WN design
a novel approach based on stochastic optimization is described that accounts for
both grassroot and revamp design scenarios. Presents a unique synthesis of
energy optimization and process integration that applies scientific information
from thermodynamics, kinetics, and systems theory Discusses engineering
applications including power generation, resource upgrading, radiation
conversion and chemical transformation, in static and dynamic systems Clarifies
how to identify thermal and chemical constraints and incorporate them into
optimization models and solutions
The need for fresh water is increasing with the rapid growth of the world's
population. In countries and regions with available water resources, it is
necessary to ensure the health and safety of the water supply. However, in
countries and regions with limited freshwater resources, priority is given to water
supply plans and projects, among which the desalination strategy stands out. In
the desalination process, membrane and thermal processes are used to obtain
fresh water from salty water that is in abundant amounts in the sea. This book will
outline valuable scientific contributions to the new desalination and water
treatment technologies to obtain high quality water with low negative
environmental impacts and cost. The editors would like to record their sincere
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thanks to the authors for their contributions.
NUCLEAR ENGINEERING FUNDAMENTALS is the most modern, up-to-date, and reader
friendly nuclear engineering textbook on the market today. It provides a thoroughly modern
alternative to classical nuclear engineering textbooks that have not been updated over the last
20 years. Printed in full color, it conveys a sense of awe and wonder to anyone interested in
the field of nuclear energy. It discusses nuclear reactor design, nuclear fuel cycles, reactor
thermal-hydraulics, reactor operation, reactor safety, radiation detection and protection, and
the interaction of radiation with matter. It presents an in-depth introduction to the science of
nuclear power, nuclear energy production, the nuclear chain reaction, nuclear cross sections,
radioactivity, and radiation transport. All major types of reactors are introduced and discussed,
and the role of internet tools in their analysis and design is explored. Reactor safety and
reactor containment systems are explored as well. To convey the evolution of nuclear science
and engineering, historical figures and their contributions to evolution of the nuclear power
industry are explored. Numerous examples are provided throughout the text, and are brought
to life through life-like portraits, photographs, and colorful illustrations. The text follows a wellstructured pedagogical approach, and provides a wide range of student learning features not
available in other textbooks including useful equations, numerous worked examples, and lists
of key web resources. As a bonus, a complete Solutions Manual and .PDF slides of all figures
are available to qualified instructors who adopt the text. More than any other fundamentals
book in a generation, it is student-friendly, and truly impressive in its design and its scope. It
can be used for a one semester, a two semester, or a three semester course in the
fundamentals of nuclear power. It can also serve as a great reference book for practicing
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nuclear scientists and engineers. To date, it has achieved the highest overall satisfaction of
any mainstream nuclear engineering textbook available on the market today.
Undoubtedly, drinking water of an acceptable quality has become a scarce commodity. Water
shortage is becoming a major concern all around the world due to limited freshwater resources
as well as the high cost of freshwater transportation from freshwater-rich areas to arid areas.
As a result, solutions such as water recycling and desalination of saline or brackish water are
being introduced and emerging worldwide as alternative ways of supplying water. Desalination
of seawater is known to be one of mankind’s earliest forms of water treatment, and it has
become one of the most sustainable alternative solutions to provide freshwater for many
communities and industrial sectors. This book aims to cover the challenges and opportunities
in desalination processes.
Nuclear Thermal-Hydraulic Systems provides a comprehensive approach to nuclear reactor
thermal-hydraulics, reflecting the latest technologies, reactor designs, and safety
considerations. The text makes extensive use of color images, internet links, computer
graphics, and other innovative techniques to explore nuclear power plant design and operation.
Key fluid mechanics, heat transfer, and nuclear engineering concepts are carefully explained,
and supported with worked examples, tables, and graphics. Intended for use in one or two
semester courses, the text is suitable for both undergraduate and graduate students. A
complete Solutions Manual is available for professors adopting the text.
Introducing computational wave propagation methods developed over 40 years of research,
this comprehensive book offers a computational approach to NDE of isotropic, anisotropic, and
functionally graded materials. It discusses recent methods to enable enhanced computational
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efficiency for anisotropic materials. It offers an overview of the need for and uses of NDE
simulation. The content provides a basic understanding of ultrasonic wave propagation through
continuum mechanics and detailed discussions on the mathematical techniques of six
computational methods to simulate NDE experiments. In this book, the pros and cons of each
individual method are discussed and guidelines for selecting specific simulation methods for
specific NDE scenarios are offered. Covers ultrasonic CNDE fundamentals to provide
understanding of NDE simulation methods Offers a catalog of effective CNDE methods to
evaluate and compare Provides exercises on real-life NDE problems with mathematical steps
Discusses CNDE for common material types, including isotropic, anisotropic, and functionally
graded materials Presents readers with practical knowledge on ultrasonic CNDE methods This
work is an invaluable resource for researchers, advanced students, and industry professionals
across materials, mechanical, civil, and aerospace engineering, and anyone seeking to
enhance their understanding of computational approaches for advanced material evaluation
methods.
Energy and the Environment explains in simple terms what the energy demand is at the
present, what the environmental effects of energy use are, and what can be accomplished to
alleviate the environmental effects of energy use and ensure adequate energy supply. Though
technical in approach, the text uses simple explanations of engineering processes and
systems and algebra-based math to be comprehensible to students in a range of disciplines.
Schematic diagrams, quantitative examples, and numerous problems will help students make
quantitative calculations. This will assist them in comprehending the complexity of the energyenvironment balance, and to analyze and evaluate proposed solutions.
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First published in 1995, The Engineering Handbook quickly became the definitive engineering
reference. Although it remains a bestseller, the many advances realized in traditional
engineering fields along with the emergence and rapid growth of fields such as biomedical
engineering, computer engineering, and nanotechnology mean that the time has come to bring
this standard-setting reference up to date. New in the Second Edition 19 completely new
chapters addressing important topics in bioinstrumentation, control systems, nanotechnology,
image and signal processing, electronics, environmental systems, structural systems 131
chapters fully revised and updated Expanded lists of engineering associations and societies
The Engineering Handbook, Second Edition is designed to enlighten experts in areas outside
their own specialties, to refresh the knowledge of mature practitioners, and to educate
engineering novices. Whether you work in industry, government, or academia, this is simply
the best, most useful engineering reference you can have in your personal, office, or
institutional library.

This text presents and illustrates the conversion of nuclear energy into useful
power. Different types of nuclear power plants and reactor designs, their energy
conversion principles, cycles, and load-following characteristics are analyzed.
Each chapter concludes with homework problems.
Milton Ohring's Engineering Materials Science integrates the scientific nature and
modern applications of all classes of engineering materials. This comprehensive,
introductory textbook will provide undergraduate engineering students with the
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fundamental background needed to understand the science of structure–property
relationships, as well as address the engineering concerns of materials selection
in design, processing materials into useful products, andhow material degrade
and fail in service. Specific topics include: physical and electronic structure;
thermodynamics and kinetics; processing; mechanical, electrical, magnetic, and
optical properties; degradation; and failure and reliability. The book offers
superior coverage of electrical, optical, and magnetic materials than competing
text.The author has taught introductory courses in material science and
engineering both in academia and industry (AT&T Bell Laboratories) and has
also written the well-received book, The Material Science of Thin Films
(Academic Press).
Salinity Gradient Heat Engines classifies all the existing SGHEs and presents an
in-depth analysis of their fundamentals, applications and perspectives. The main
SGHEs analyzed in this publication are Osmotic, the Reverse Electrodialysis,
and the Accumulator Mixing Heat Engines. The production and regeneration unit
of both cycles are described and analyzed alongside the related economic and
environmental aspects. This approach provides the reader with very thorough
knowledge on how these technologies can be developed and implemented as a
low-impact power generation technique, wherever low-temperature waste-heat is
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available. This book will also be a very beneficial resource for academic
researchers and graduate students across various disciplines, including energy
engineering, chemical engineering, chemistry, physics, electrical and mechanical
engineering. Focuses on advanced, yet practical, recovery of waste heat via
salinity gradient heat engines Outlines the existing salinity gradient heat engines
and discusses fundamentals, potential and perspectives of each of them Includes
economics and environmental aspects Provides an innovative reference for all
industrial sectors involving processes where low-temperature waste-heat is
available.
The use of water, one of the most valuable and vital resources in the world,
should respond to growing needs, and used water should not have negative
effects on the environment. Research on the reduction of used water and
wastewater quantities, post-use treatment, or reuse/recovery methods is
increasing day by day. These studies focus on finding the most appropriate
method from both technical and economic perspectives. In this book, emerging
technologies and materials used in the treatment, reuse, or recovery of various
kinds of water and wastewaters are examined. The book consists of valuable
scientific research specifically including desalination and use of renewable
energy, nanomaterials, biosorbents, photocatalytic treatment, as well as
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riverbank filtration and wetlands. The editor would like to record his sincere
thanks to the authors for their contributions.
Thermal Power Plant: Design and Operation deals with various aspects of a
thermal power plant, providing a new dimension to the subject, with focus on
operating practices and troubleshooting, as well as technology and design. Its
author has a 40-long association with thermal power plants in design as well as
field engineering, sharing his experience with professional engineers under
various training capacities, such as training programs for graduate engineers and
operating personnel. Thermal Power Plant presents practical content on coal-,
gas-, oil-, peat- and biomass-fueled thermal power plants, with chapters in steam
power plant systems, start up and shut down, and interlock and protection. Its
practical approach is ideal for engineering professionals. Focuses exclusively on
thermal power, addressing some new frontiers specific to thermal plants Presents
both technology and design aspects of thermal power plants, with special
treatment on plant operating practices and troubleshooting Features a practical
approach ideal for professionals, but can also be used to complement
undergraduate and graduate studies
An introduction to the overall design of power plant systems, focusing on system
rather than component design. Examines thermal aspects of systems and the
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desicions necessary to produce optimal power plant design. Includes appropriate
computer methodology. Suitable for introductory courses in mechanical
engineering.
The comprehensive guide to engineering alternative and renewable energy systems and
applications—updated for the latest trends and technologies This book was designed tohelp
engineers develop new solutions for the current energy economy. To that end it provides
technical discussions, along with numerous real-world examples of virtually all existing
alternative energy sources, applications, systems and system components. All chapters focus
on first-order engineering calculations, and consider alternative uses of existing and renewable
energy resources. Just as important, the author describes how to apply these concepts to the
development of new energy solutions. Since the publication of the critically acclaimed first
edition of this book, the alternative, renewable and sustainable energy industries have
witnessed significant evolution and growth. Hydraulic fracturing, fossil fuel reserve increases,
the increasing popularity of hybrid and all-electric vehicles, and the decreasing cost of solar
power already have had a significant impact on energy usage patterns worldwide. Updated
and revised to reflect those and other key developments, this new edition features expanded
coverage of topics covered in the first edition, as well as entirely new chapters on hydraulic
fracturing and fossil fuels, hybrid and all-electric vehicles, and more. Begins with a fascinating
look at the changing face of global energy economy Features chapters devoted to virtually all
sources of alternative energy and energy systems Offers technical discussions of hydropower,
wind, passive solar and solar-thermal, photovoltaics, fuel cells, CHP systems, geothermal,
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ocean energy, biomass, and nuclear Contains updated chapter review questions, homework
problems, and a thoroughly revised solutions manual, available on the companion website
While Alternative Energy Systems and Applications, Second Edition is an ideal
textbook/reference for advanced undergraduate and graduate level engineering courses in
energy-related subjects, it is also an indispensable professional resource for engineers and
technicians working in areas related to the development of alternative/renewable energy
systems.
INTRODUCTION TO NUCLEAR REACTOR PHYSICS is the most comprehensive, modern
and readable textbook for this course/module. It explains reactors, fuel cycles, radioisotopes,
radioactive materials, design, and operation. Chain reaction and fission reactor concepts are
presented, plus advanced coverage including neutron diffusion theory. The diffusion equation,
Fisk’s Law, and steady state/time-dependent reactor behavior. Numerical and analytical
solutions are also covered. The text has full color illustrations throughout, and a wide range of
student learning features.
This book covers the processes of energy (heat) generation in nuclear processes, the transport
of that energy by the reactor coolant to the power cycle, and the limitations imposed by the
transport mechanism on the design of nuclear reactor cores. Homework problems are
presented at the end of each chapter.
This book provides comprehensive and in-depth coverage of manufacturing processes from
the standpoint of the product designer. Reflecting a growing need in industry and education for
design-driven instruction, this book demonstrates the importance of considering the selection
of manufacturing method early in the design process, illustrating how the selection of method
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directly affects the geometric characteristics of products. Beginning with a study of the design
process itself in Chapter 1, readers are taken through the product development process, with
concurrent engineering presented in Chapter 2 (new to this Second Edition) and cost - as a
factor affecting design and manufacturability - covered in a new Chapter 11. Augmenting the
book's design orientation are new chapters on design for assemble (Chapter 12) and
environmentally conscious design and manufacturing (Chapter 13). The book also includes a
wealth of worked-out design examples and design projects (in Chapters 3-11), and an
appendix on materials engineering that explains how materials are selected in the design of
products. This book provides engineers and product designers with solidly quantitative, designdriven discussion of manufacturing processes that supports a systems approach to
manufacturing.
"Modular High-temperature Gas-cooled Reactor Power Plant" introduces the power plants
driven by modular high temperature gas-cooled reactors (HTR), which are characterized by
their inherent safety features and high output temperatures. HTRs have the potential to be
adopted near demand side to supply both electricity and process heat, directly replacing
conventional fossil fuels. The world is confronted with two dilemmas in the energy sector,
namely climate change and energy supply security. HTRs have the potential to significantly
alleviate these concerns. This book will provide readers with a thorough understanding of
HTRs, their history, principles, and fields of application. The book is intended for researchers
and engineers involved with nuclear engineering and energy technology.
They might be from different worlds, but the attraction is undeniable… Swept away by the
passionate Prince Khalil Khan, Dora Nelson can hardly believe her new fairy-tale life as
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princess of El Bahar. Until she uncovers Khalil’s real reasons for marrying her… But somehow,
she can’t seem to control her feelings for him, and she certainly can’t deny the sparks that fly
between them. And unless Dora and Khalil agree to meet halfway, their fiery marriage
threatens to consume them both.

Advances in Heat Transfer fills the information gap between regularly scheduled
journals and university-level textbooks by providing in-depth review articles over a
broader scope than in journals or texts. The articles, which serve as a broad review for
experts in the field, will also be of great interest to non-specialists who need to keep upto-date with the results of the latest research. This serial is essential reading for all
mechanical, chemical and industrial engineers working in the field of heat transfer,
graduate schools or industry. Provides an overview of review articles on topics of
current interest Bridges the gap between academic researchers and practitioners in
industry A long-running and prestigious series
This Text-Cum-Reference Book Has Been Written To Meet The Manifold Requirement
And Achievement Of The Students And Researchers. The Objective Of This Book Is To
Discuss, Analyses And Design The Various Power Plant Systems Serving The Society
At Present And Will Serve In Coming Decades India In Particular And The World In
General. The Issues Related To Energy With Stress And Environment Up To Some
Extent And Finally Find Ways To Implement The Outcome.Salient Features# Utilization
Of Non-Conventional Energy Resources# Includes Green House Effect# Gives Latest
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Information S In Power Plant Engineering# Include Large Number Of Problems Of Both
Indian And Foreign Universities# Rich Contents, Lucid Manner
Alternative Energy Sources, Part B contains the proceedings of the Alternative Energy
Sources Symposium of the International Symposium Series of the Kuwait Foundation
for the Advancement of Sciences, held in Kuwait in February 1980. The symposium
provided a forum for discussing alternative energy sources and for reviewing and
assessing those technologies that complement and will most likely replace oil and gas
extracted by conventional techniques. Comprised of seven chapters, this book begins
with an overview of the state of the art in nuclear fission power plants, along with the
basics of nuclear fission and energy derived from nuclear reactions. The discussion
then turns to fusion power and its prospects; the state of the art of energy storage
systems used by electric utilities for peak shaving; and the outlook for transportation
and energy through 2000. The next chapter focuses on the shortcomings of techniques
that are typically used for the comparative evaluation of energy projects and suggests
improvements, based on a present value approach, which allow for a more meaningful
comparison. Mathematical techniques for the analysis of capital ventures are also
described, with special reference to investments in the field of energy. The final chapter
sets into context the mechanics of Third World development and the role of alternative
energy systems in that process. This monograph will be of interest to researchers in the
energy field as well as energy policymakers.
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LSC Powerplant TechnologyMcGraw-Hill Science/Engineering/Math
This text is designed for courses in powerplant technology, powerplant engineering,
and energy conversion offered in departments of mechanical engineering and nuclear
engineering. It is also suitable as a supplement to courses in energy analysis offered in
mechanical or nuclear engineering departments or energy analysis programs. It covers
fossil, nuclear and renewable-energy powerplants with equal emphasis, giving students
a complete and detailed understanding of the entire spectrum of power generation
systems.
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