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Dr. Samuel Glasstone, the senior author of the previous editions of this book, was anxious to live until his ninetieth birthday, but passed away
in 1986, a few months short of this milestone. I am grateful for the many years of stimulation received during our association, and in preparing
this edition have attempted to maintain his approach. Previous editions of this book were intended to serve as a text for students and a
reference for practicing engineers. Emphasis was given to the broad perspective, particularly for topics important to reactor design and oper
ation, with basic coverage provided in such supporting areas as neutronics, thermal-hydraulics, and materials. This, the Fourth Edition, was
prepared with these same general objectives in mind. However, during the past three decades, the nuclear industry and university
educational programs have matured considerably, presenting some challenges in meeting the objec tives of this book. Nuclear power
reactors have become much more complex, with an ac companying growth in supporting technology. University programs now offer separate
courses covering such basic topics as reactor physics, thermal hydraulics, and materials. Finally, the general availability of inexpensive xv xvi
Preface powerful micro-and minicomputers has transformed design and analysis procedures so that sophisticated methods are now
commonly used instead of earlier, more approximate approaches.
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 well-structured 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 nuclear scientists
and engineers. To date, it has achieved the highest overall satisfaction of any mainstream nuclear engineering textbook available on the
market today.
This volume presents the 5th European Conference of the International Federation for Medical and Biological Engineering (EMBEC), held in
Budapest, 14-18 September, 2011. The scientific discussion on the conference and in this conference proceedings include the following
issues: - Signal & Image Processing - ICT - Clinical Engineering and Applications - Biomechanics and Fluid Biomechanics - Biomaterials and
Tissue Repair - Innovations and Nanotechnology - Modeling and Simulation - Education and Professional
Nuclear power is in the midst of a generational change—with new reactor designs, plant subsystems, fuel concepts, and other information that
must be explained and explored—and after the 2011 Japan disaster, nuclear reactor technologies are, of course, front and center in the public
eye. Written by leading experts from MIT, Nuclear Systems Volume I: Thermal Hydraulic Fundamentals, Second Edition provides an in-depth
introduction to nuclear power, with a focus on thermal hydraulic design and analysis of the nuclear core. A close examination of new
developments in nuclear systems, this book will help readers—particularly students—to develop the knowledge and design skills required to
improve the next generation of nuclear reactors. Includes a CD-ROM with Extensive Tables for Computation Intended for experts and senior
undergraduate/early-stage graduate students, the material addresses: Different types of reactors Core and plant performance measures
Fission energy generation and deposition Conservation equations Thermodynamics Fluid flow Heat transfer Imparting a wealth of knowledge,
including their longtime experience with the safety aspects of nuclear installations, authors Todreas and Kazimi stress the integration of fluid
flow and heat transfer, various reactor types, and energy source distribution. They cover recent nuclear reactor concepts and systems,
including Generation III+ and IV reactors, as well as new power cycles. The book features new chapter problems and examples using
concept parameters, and a solutions manual is available with qualifying course adoption.
This book has been derived from the work of several professors in the nuclear and power industry all of whom have been directly involved
with the industry as managers or consultants. The text has been written as educational material and many of the individual chapters have
been written as course material for advanced university courses. Also several chapters include material related to plant operation which is
prescribed for operator training. Hence it bridges the gap between academic study and practical training. While it is not intended to be
comprehensive in all respects it does provide an overview of the topic with sufficient technical depth for a general understanding of power
plant technology and a basis for further study in a particular area. When used as a reference in this way each chapter can stand alone and be
read independently of the others. Overall it meets the general philosophy of EOLSS in providing a source of knowledge for sustainable
development and technological progress for educators and decision makers
Nuclear Energy ebook Collection contains 6 of our best-selling titles, providing the ultimate reference for every nuclear energy engineer’s
library. Get access to over 3500 pages of reference material, at a fraction of the price of the hard-copy books. This CD contains the complete
ebooks of the following 6 titles: Petrangeli, Nuclear Safety, 9780750667234 Murray, Nuclear Energy, 9780750671361 Bayliss, Nuclear
Decommissioning, 9780750677448 Suppes, Sustainable Nuclear Power, 9780123706027 Lewis, Fundamentals of Nuclear Reactor Physics,
9780123706317 Kozima, The Science of the Cold Fusion Phenomenon, 9780080451107 *Six fully searchable titles on one CD providing
instant access to the ULTIMATE library of engineering materials for nuclear energy professionals *3500 pages of practical and theoretical
nuclear energy information in one portable package. *Incredible value at a fraction of the cost of the print books
The book exposes the student to the various facets of nuclear fuel cycle right from mining to waste disposal.It introduces the student to the
heat transfer and fluid flow processes in different types of reactors viz. Pressurized Water Reactor, Pressurized Heavy Water Reactor, Boiling
Water Reactor, Gas Cooled Reactors and Fast Reactors besides aspects of nuclear safety.To help the student in better understanding
Figures and Tables have been provided at various places in the text.
This book is intended to provide an introduction to the basic principles of nuclear fission reactors for advanced undergraduate or graduate
students of physics and engineering. The presentation is also suitable for physicists or engineers who are entering the nuclear power field
without previous experience with nuclear reactors. No background knowledge is required beyond that typically acquired in the first two years
of an undergraduate program in physics or engineering. Throughout, the emphasis is on explaining why particular reactor systems have
evolved in the way they have, without going into great detail about reactor physics or methods of design analysis, which are already covered
in a number of excellent specialist texts. The first two chapters serve as an introduction to the basic physics of the atom and the nucleus and
to nuclear fission and the nuclear chain reaction. Chapter 3 deals with the fundamentals of nuclear reactor theory, covering neutron slowing
down and the spatial dependence of the neutron flux in the reactor, based on the solution of the diffusion equations. The chapter includes a
major section on reactor kinetics and control, including'tempera ture and void coefficients and xenon poisoning effects in power reactors.
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Chapter 4 describes various aspects offuel management and fuel cycles, while Chapter 5 considers materials problems for fuel and other
constituents of the reactor. The processes of heat generation and removal are covered in Chapter 6.
Nuclear power is in the midst of a generational change-with new reactor designs, plant subsystems, fuel concepts, and other information that
must be explained and explored-and after the 2011 Japan disaster, nuclear reactor technologies are, of course, front and center in the public
eye. Written by leading experts from MIT, Nuclear Systems Volume I:
In addition to enabling a clean and energy efficient future, alternative fuel sources are fast becoming a necessity for meeting today's growing
demands for low-cost and convenient energy. The Handbook of Alternative Fuel Technologies offers a thorough guide to the science and
available technologies for developing alternatives to petroleum fuel sour
Energy -- Atoms and nuclei -- Radioactivity -- Nuclear processes -- Radiation and materials -- Fission -- Fusion -- Particle accelerators -Isotope separators -- Radiation detectors -- Neutron chain reactions -- Nuclear heat energy -- Breeder reactors -- Fusion reactors -- The
history of nuclear energy -- Biological effects of radiation -- Information from isotopes -- Useful radiation effects -- Reactor safety -- Nuclear
propulsion -- Radiation protection -- Radioactive waste disposal -- Laws, regulations, and organizations -- Energy economics -- International
nuclear power -- Nuclear explosions -- The future.
The lectures reported in these proceedings were given in the Workshop on Nuclear Reactors — Physics, Design and Safety held at the
International Centre for Theoretical Physics in Trieste in 1994 by experts from leading international research institutions and industries. They
have been organized in a self-consistent form with the objective of giving basic, up-dated information to scientists and engineers from
developing countries in modern methods for the computation and analysis of nuclear reactors, with particular emphasis on reactor physics,
design and safety.

Magnetic Fusion Technology describes the technologies that are required for successful development of nuclear fusion
power plants using strong magnetic fields. These technologies include: • magnet systems, • plasma heating systems, •
control systems, • energy conversion systems, • advanced materials development, • vacuum systems, • cryogenic
systems, • plasma diagnostics, • safety systems, and • power plant design studies. Magnetic Fusion Technology will be
useful to students and to specialists working in energy research.
This book is devoted to the mathematical optimization theory and modeling techniques that recently have been applied to
the problem of controlling the shape and intensity of the power density distribution in the core of large nuclear reactors.
The book has been prepared with the following purposes in mind: 1. To provide, in a condensed manner, the background
preparation on reactor kinetics required for a comprehensive description of the main problems encountered in designing
spatial control systems for nuclear reactor cores. 2. To present the work that has already been done on this subject and
provide the basic mathematical tools required for a full understand ing of the different methods proposed in the literature.
3. To stimulate further work in this challenging area by weighting the advantages and disadvantages of the existing
techniques and evaluating their effectiveness and applicability. In addition to coverage of the standard topics on the
subject of optimal control for distributed parametersystems, the book includes, at amathemati cal level suitable for
graduate students in engineering, discussions of con ceptsoffunctional analysis, the representation theory ofgroups, and
integral equations. Although these topics constitute a requisite for a full understanding of the new developments in the
area of reactor modeling and control, they are seidom treated together in a single book and, when they are, their
presenta tion isoften directed to the mathematician.They are thus relatively unknown to the engineering community.
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.
Nuclear power has, in recent years, undergone a major transformation, resulting in major technical developments and a
new generation of nuclear scientists and engineers. A comprehensive book that reflects the latest nuclear technologies
has been lacking—until now. The Nuclear Engineering Handbook is a response to this global resurgence of interest in
commercial nuclear power. A broad overview of nuclear power and engineering and their limitless potential, this basic
introduction to the field provides an in-depth discussion of power plants and extensive coverage of the nuclear fuel cycle,
waste disposal, and related engineering technologies. Organized into three sections—Nuclear Power Reactors, Nuclear
Fuel Cycle Processes and Facilities, and Engineering and Analytical Applications—this book addresses the entire nuclear
fuel cycle and process. Topics include everything from the mining, milling, and enrichment of uranium and thorium fuel
resources, to fuel fabrication, nuclear materials transportation, fuel reprocessing, and safe waste disposal. This allencompassing volume discusses current analytical techniques related to nuclear engineering, addressing safety, heat
transfer, shielding, thermo-hydraulics, and heat physics. Covering reactor operation and radiation protection, it also
outlines the economic considerations involved in building new nuclear power stations instead of large fossil-fueled plants,
and elaborates on concerns regarding the control of emissions from the latter. A review of past and current nuclear
engineering capabilities, this valuable resource covers the gamut of crucial topics, including historical perspectives, a
detailed technological review, and an assessment of the field’s future direction. It is an exceptional tool that will help
readers to foster optimal understanding and use of nuclear power for electricity generation now and in the future.
Thermofluids, while a relatively modern term, is applied to the well-established field of thermal sciences, which is
comprised of various intertwined disciplines. Thus mass, momentum, and heat transfer constitute the fundamentals of thmofluids. This book discusses thermofluids in the context of thermodynamics, single- and two-phase flow, as well as heat
transfer associated with single- and two-phase flows. Traditionally, the field of thermal sciences is taught in univer- ties by
requiring students to study engineering thermodynamics, fluid mechanics, and heat transfer, in that order. In graduate
school, these topics are discussed at more advanced levels. In recent years, however, there have been attempts to ingrate these topics through a unified approach. This approach makes sense as thermal design of widely varied systems
ranging from hair dryers to semicond- tor chips to jet engines to nuclear power plants is based on the conservation eqtions of mass, momentum, angular momentum, energy, and the second law of thermodynamics. While integrating these
topics has recently gained popularity, it is hardly a new approach. For example, Bird, Stewart, and Lightfoot in Transport
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Phenomena, Rohsenow and Choi in Heat, Mass, and Momentum Transfer, El- Wakil, in Nuclear Heat Transport, and
Todreas and Kazimi in Nuclear Systems have pursued a similar approach. These books, however, have been designed
for advanced graduate level courses. More recently, undergraduate books using an - tegral approach are appearing.
Fundamental of Nuclear Engineering is derived from over 25 years of teaching undergraduate and graduate courses on
nuclear engineering. The material has been extensively class tested and provides the most comprehensive textbook and
reference on the fundamentals of nuclear engineering. It includes a broad range of important areas in the nuclear
engineering field; nuclear and atomic theory; nuclear reactor physics, design, control/dynamics, safety and thermalhydraulics; nuclear fuel engineering; and health physics/radiation protection. It also includes the latest information that is
missing in traditional texts, such as space radiation. The aim of the book is to provide a source for upper level
undergraduate and graduate students studying nuclear engineering.
This book presents a comprehensive review of studies in nuclear reactors technology from authors across the globe. Topics discussed in this
compilation include: thermal hydraulic investigation of TRIGA type research reactor, materials testing reactor and high temperature gascooled reactor; the use of radiogenic lead recovered from ores as a coolant for fast reactors; decay heat in reactors and spent-fuel pools;
present status of two-phase flow studies in reactor components; thermal aspects of conventional and alternative fuels in supercritical
water?cooled reactor; two-phase flow coolant behavior in boiling water reactors under earthquake condition; simulation of nuclear reactors
core; fuel life control in light-water reactors; methods for monitoring and controlling power in nuclear reactors; structural materials modeling
for the next generation of nuclear reactors; application of the results of finite group theory in reactor physics; and the usability of vermiculite
as a shield for nuclear reactor.
"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.
Seemingly universal geometric forms unite the flow systems of engineering and nature. For example, tree-shaped flows can be seen in
computers, lungs, dendritic crystals, urban street patterns, and communication links. In this groundbreaking book, Adrian Bejan considers the
design and optimization of engineered systems and discovers a deterministic principle of the generation of geometric form in natural systems.
Shape and structure spring from the struggle for better performance in both engineering and nature. This idea is the basis of the new
constructal theory: the objective and constraints principle used in engineering is the same mechanism from which the geometry in natural flow
systems emerges. From heat exchangers to river channels, the book draws many parallels between the engineered and the natural world.
Among the topics covered are mechanical structure, thermal structure, heat trees, ducts and rivers, turbulent structure, and structure in
transportation and economics. The numerous illustrations, examples, and homework problems in every chapter make this an ideal text for
engineering design courses. Its provocative ideas will also appeal to a broad range of readers in engineering, natural sciences, economics,
and business.
Nuclear Energy Materials and Reactors is a component of Encyclopedia of Energy Sciences, Engineering and Technology Resources in the
global Encyclopedia of Life Support Systems (EOLSS), which is an integrated compendium of twenty one Encyclopedias. Nuclear energy is a
type of technology involving the controlled use of nuclear fission to release energy for work including propulsion, heat, and the generation of
electricity. The theme on Nuclear Energy Materials and Reactors discusses: Fundamentals of Nuclear Energy; Nuclear Physics; Nuclear
Interactions; Nuclear Reactor Theory; Nuclear Reactor Design; Nuclear Reactor Kinetics; Reactivity Changes; Nuclear Power Plants;
Pressurized Water Reactors; Boiling Water Reactors; Pressurized Heavy Water Reactors; Heavy Water Light Water Reactors; Advanced Gas
Cooled Reactors; Light Water Graphite Reactors; High Temperature Gas Cooled Reactors; Pebble Bed Modular Reactor; Radioactive
Wastes, Origins, Classification and Management; Nuclear Reactor Overview and Reactor Cycles; The Nuclear Reactor Closed Cycle; Safety
of Boiling Water Reactors; Supercritical Water-Cooled Nuclear Reactors: Review and Status; The Gas-Turbine Modular Helium Reactor;
Application of Risk Assessment to Nuclear Power Plants; Production and Recycling Resources for Nuclear Fission. These two volumes are
aimed at the following five major target audiences: University and College students Educators, Professional practitioners, Research
personnel and Policy analysts, managers, and decision makers.
Mechanical Engineering, Energy Systems and Sustainable Development theme is a component of Encyclopedia of Physical Sciences,
Engineering and Technology Resources in the global Encyclopedia of Life Support Systems (EOLSS), which is an integrated compendium of
twenty one Encyclopedias. The Theme on Mechanical Engineering, Energy Systems and Sustainable Development with contributions from
distinguished experts in the field discusses mechanical engineering - the generation and application of heat and mechanical power and the
design, production, and use of machines and tools. These five volumes are aimed at the following five major target audiences: University and
College Students Educators, Professional Practitioners, Research Personnel and Policy Analysts, Managers, and Decision Makers, NGOs
and GOs
While strides are being made in the research and development of environmentally acceptable and more sustainable alternative
fuels—including efforts to reduce emissions of air pollutants associated with combustion processes from electric power generation and
vehicular transportation—fossil fuel resources are limited and may soon be on the verge of depletion in the near future. Measuring the
correlation between quality of life, energy consumption, and the efficient utilization of energy, the Handbook of Alternative Fuel Technologies,
Second Edition thoroughly examines the science and technology of alternative fuels and their processing technologies. It focuses specifically
on environmental, technoeconomic, and socioeconomic issues associated with the use of alternative energy sources, such as sustainability,
applicable technologies, modes of utilization, and impacts on society. Written with research and development scientists and engineers in
mind, the material in this handbook provides a detailed description and an assessment of available and feasible technologies, environmental
health and safety issues, governmental regulations, and issues and agendas for R&D. It also includes alternative energy networks for
production, distribution, and consumption. What’s New in This Edition: Contains several new chapters of emerging interest and updates
various chapters throughout Includes coverage of coal gasification and liquefaction, hydrogen technology and safety, shale fuel by hydraulic
fracturing, ethanol from lignocellulosics, biodiesel, algae fuels, and energy from waste products Covers statistics, current concerns, and future
trends A single-volume complete reference, the Handbook of Alternative Fuel Technologies, Second Edition contains relevant information on
chemistry, technology, and novel approaches, as well as scientific foundations for further enhancements and breakthroughs. In addition to its
purposes as a handbook for practicing scientists and engineers, it can also be used as a textbook or as a reference book on fuel science and
engineering, energy and environment, chemical process design, and energy and environmental policy.

Nuclear Energy is one of the most popular texts ever published on basic nuclear physics, systems, and applications of
nuclear energy. This newest edition continues the tradition of offering a holistic treatment of everything the undergraduate
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engineering student needs to know in a clear and accessible way. Presented is a comprehensive overview of
radioactivity, radiation protection, nuclear reactors, waste disposal, and nuclear medicine. • New coverage on nuclear
safety concerns following 9/11, including radiation and terrorism, nuclear plant security, and use of nuclear techniques to
detect weapons materials • New facts on nuclear waste management, including the Yucca Mountain repository • New
developments in the use of nuclear-powered systems for generating cheap and abundant hydrogen from water using
nuclear technology • New information on prospects for new nuclear power reactors and their applications for electricity
and desalination • New end-of-chapter Exercises and Answers, lists of Internet resources, and updated references. •
New instructor web site including Solutions to Exercises and PowerPoint slides • New student web site containing
computer programs for use with Computer Exercises
Thermal Power Plants theme is a component of Encyclopedia of Energy Sciences, Engineering and Technology
Resources in the global Encyclopedia of Life Support Systems (EOLSS), which is an integrated compendium of twenty
Encyclopedias. The Theme on Thermal Power Plants presents three main topics which are then expanded into multiple
subtopics, each as a chapter. The first topic covers the basic theory including fossil fuel combustion, nuclear fission,
thermal fluids and thermodynamic cycles. It then deals with those aspects important to the maintenance of high efficiency
and good reliability such as exergy analysis, material characteristics and life extension. The second topic deals with the
production of steam. Although this is only the heat receiving part of the steam cycle it is consistent with the general layout
of the power plant where the fossil fuel fired boiler or nuclear fission reactor is a separate and distinct part with its own
ancilliary equipment. Fossil boilers and nuclear reactors both produce steam but are so different that each is covered
separately in its respective series of chapters. The third topic deals with the generation of power utilizing the steam
produced in the boiler or reactor. Several chapters cover steam turbine design and operation. Since power must be
produced to exactly match the demand, consideration is given to operational constraints and protective devices. Heat
rejection in cooling towers is important where no large body of water exists and is addressed in one chapter. Gas
turbines are used for peak power generation and, with steam turbines, for combined cycle plants so are dealt with in two
chapters. Conversion of mechanical power from the turbine to electrical power for distribution to the consumer is an
important aspect and is covered by the last chapter. These three volumes are aimed at the following five major target
audiences: University and College Students Educators, Professional Practitioners, Research Personnel and Policy
Analysts, Managers, and Decision Makers, NGOs and GOs.
Nuclear Heat TransportAmer Nuclear Society
This complete reference book covers topics in heat and mass transfer, containing extensive information in the form of
interesting and realistic examples, problems, charts, tables, illustrations, and more. Heat and Mass Transfer emphasizes
practical processes and provides the resources necessary for performing accurate and efficient calculations. This
excellent reference comes with a complete set of fully integrated software available for download at crcpress.com,
consisting of 21 computer programs that facilitate calculations, using procedures developed in the text. Easy-to-follow
instructions for software implementation make this a valuable tool for effective problem-solving.
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