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Nuclear Reactor EngineeringReactor Systems EngineeringSpringer Science &
Business Media
Advances of Computational Fluid Dynamics in Nuclear Reactor Design and Safety
Assessment presents the latest computational fluid dynamic technologies. It includes
an evaluation of safety systems for reactors using CFD and their design, the modeling
of Severe Accident Phenomena Using CFD, Model Development for Two-phase Flows,
and Applications for Sodium and Molten Salt Reactor Designs. Editors Joshi and Nayak
have an invaluable wealth of experience that enables them to comment on the
development of CFD models, the technologies currently in practice, and the future of
CFD in nuclear reactors. Readers will find a thematic discussion on each aspect of CFD
applications for the design and safety assessment of Gen II to Gen IV reactor concepts
that will help them develop cost reduction strategies for nuclear power plants. Presents
a thematic and comprehensive discussion on each aspect of CFD applications for the
design and safety assessment of nuclear reactors Provides an historical review of the
development of CFD models, discusses state-of-the-art concepts, and takes an applied
and analytic look toward the future Includes CFD tools and simulations to advise and
guide the reader through enhancing cost effectiveness, safety and performance
optimization
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Nuclear engineering could be viewed as the engineering field that ensures optimum
and sustainable technological applications of natural and induced radioactive materials
in different industrial sectors. This book presents some advanced applications in
radiation effects, thermal hydraulics, and radionuclide migration in the environment.
These scientific contributions from esteemed experts introduce some nuclear safety
principals, current knowledge about radiation types, sources and applications, thermal
properties of heat transfer media, and the role of sorption in retarding radionuclide
migration in the environment. This book also covers the advances in identifying
radiation effects in dense gas-metal systems, application of dense granular materials as
high power targets in accelerator driven systems and irradiation facilities, evaluation of
boiling heat transfer in narrow channels, and application of fluorescence quenching
techniques to monitor uranium migration.
In a part of North Africa where, within miles, the backdrop can change dramatically from
snow-blasted mountains to wind-scoured dunes live the Berber people of the Atlas
Mountains. In the third book of her trilogy on African women, world-renowned
photojournalist Margaret Courtney-Clarke examines the difficult lives and remarkable
arts of Berber women. As modern times and modern warfare in Algeria, Morocco, and
Tunisia have encroached on their centuries-old traditions, Berber women have begun to
give up the old ways. Imazighen: The Vanishing Traditions of Berber Women is a
record of a quickly disappearing way of life. As in her earlier books, Ndebele: The Art of
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an African Tribe and African Canvas: The Art of West African Women, Courtney-Clarke
succeeds in capturing the spirit of the women by experiencing their world from season
to season and by respecting their values and traditions. Through photographs,
interviews, and observations, Courtney-Clarke documents the Berber women as they
stoically carry water and firewood on their backs for miles of rocky terrain. And she
records the beauty they have magically produced in their lives - through their spinning
and weaving and their carefully coiled pottery - a metaphor for survival and creativity.
Geraldine Brooks, award-winning journalist and an expert on life in the Middle East,
accompanied Courtney-Clarke on her last trip to North Africa, and has written moving,
thoughtful essays on the struggle of existence among the Berbers. With a glossary of
Berber terms and a detailed map of the region, this book is not only a handsomely
illustrated volume of the triumph of the arts of the Berber women, but a dramatic record
of a people yielding to the pressures of the twentieth century.
Modelling of Nuclear Reactor Multiphysics: From Local Balance Equations to
Macroscopic Models in Neutronics and Thermal-Hydraulics is an accessible guide to
the advanced methods used to model nuclear reactor systems. The book addresses
the frontier discipline of neutronic/thermal-hydraulic modelling of nuclear reactor cores,
presenting the main techniques in a generic manner and for practical reactor
calculations. The modelling of nuclear reactor systems is one of the most challenging
tasks in complex system modelling, due to the many different scales and intertwined
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physical phenomena involved. The nuclear industry as well as the research institutes
and universities heavily rely on the use of complex numerical codes. All the commercial
codes are based on using different numerical tools for resolving the various physical
fields, and to some extent the different scales, whereas the latest research platforms
attempt to adopt a more integrated approach in resolving multiple scales and fields of
physics. The book presents the main algorithms used in such codes for neutronic and
thermal-hydraulic modelling, providing the details of the underlying methods, together
with their assumptions and limitations. Because of the rapidly expanding use of coupled
calculations for performing safety analyses, the analysists should be equally
knowledgeable in all fields (i.e. neutron transport, fluid dynamics, heat transfer). The
first chapter introduces the book’s subject matter and explains how to use its digital
resources and interactive features. The following chapter derives the governing
equations for neutron transport, fluid transport, and heat transfer, so that readers not
familiar with any of these fields can comprehend the book without difficulty. The book
thereafter examines the peculiarities of nuclear reactor systems and provides an
overview of the relevant modelling strategies. Computational methods for neutron
transport, first at the cell and assembly levels, then at the core level, and for one-/twophase flow transport and heat transfer are treated in depth in respective chapters. The
coupling between neutron transport solvers and thermal-hydraulic solvers for coarse
mesh macroscopic models is given particular attention in a dedicated chapter. The final
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chapter summarizes the main techniques presented in the book and their interrelation,
then explores beyond state-of-the-art modelling techniques relying on more integrated
approaches. Covers neutron transport, fluid dynamics, and heat transfer, and their
interdependence, in one reference Analyses the emerging area of multi-physics and
multi-scale reactor modelling Contains 71 short videos explaining the key concepts and
77 interactive quizzes allowing the readers to test their understanding
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
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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.
Introduces Novel Applications for Solving Neutron Transport Equations While deemed
nonessential in the past, fractional calculus is now gaining momentum in the science
and engineering community. Various disciplines have discovered that realistic models
of physical phenomenon can be achieved with fractional calculus and are using them in
numerous ways. Since fractional calculus represents a reactor more closely than
classical integer order calculus, Fractional Calculus with Applications for Nuclear
Reactor Dynamics focuses on the application of fractional calculus to describe the
physical behavior of nuclear reactors. It applies fractional calculus to incorporate the
mathematical methods used to analyze the diffusion theory model of neutron transport
and explains the role of neutron transport in reactor theory. The author discusses
fractional calculus and the numerical solution for fractional neutron point kinetic
equation (FNPKE), introduces the technique for efficient and accurate numerical
computation for FNPKE with different values of reactivity, and analyzes the fractional
neutron point kinetic (FNPK) model for the dynamic behavior of neutron motion. The
book begins with an overview of nuclear reactors, explains how nuclear energy is
extracted from reactors, and explores the behavior of neutron density using reactivity
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functions. It also demonstrates the applicability of the Haar wavelet method and
introduces the neutron diffusion concept to aid readers in understanding the complex
behavior of average neutron motion. This text: Applies the effective analytical and
numerical methods to obtain the solution for the NDE Determines the numerical
solution for one-group delayed neutron FNPKE by the explicit finite difference method
Provides the numerical solution for classical as well as fractional neutron point kinetic
equations Proposes the Haar wavelet operational method (HWOM) to obtain the
numerical approximate solution of the neutron point kinetic equation, and more
Fractional Calculus with Applications for Nuclear Reactor Dynamics thoroughly and
systematically presents the concepts of fractional calculus and emphasizes the
relevance of its application to the nuclear reactor.
Have you ever wondered how a nuclear power station works? This lively book will
answer that question. It’ll take you on a journey from the science behind nuclear
reactors, through their start-up, operation and shutdown. Along the way it covers a bit of
the engineering, reactor history, different kinds of reactors and what can go wrong with
them. Much of this is seen from the viewpoint of a trainee operator on a Pressurised
Water Reactor - the most common type of nuclear reactor in the world. Colin Tucker
has spent the last thirty years keeping reactors safe. Join him on a tour that is the next
best thing to driving a nuclear reactor yourself!
Nuclear Engineering: A Conceptual Introduction to Nuclear Power provides coverage of
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the introductory, salient principles of nuclear engineering in a comprehensive manner
for those entering the profession at the end of their degree. The nuclear power industry
is undergoing a renaissance because of the desire for low-carbon baseload electricity,
the growing population, and environmental concerns about shale gas, so this book is a
welcomed addition to the science. In addition, users will find a great deal of information
on the change in the industry, along with other topical areas of interest that are uniquely
covered. Intended for undergraduate students or early postgraduate students studying
nuclear engineering, this new text will also be appealing to scientifically-literate nonexperts wishing to be better informed about the ‘nuclear option'. Presents a succinct
and clear explanation of the key facts and concepts on how nuclear engineering power
systems function and how their related fuel supply cycles operate Provides full
coverage of the nuclear fuel cycle, including its scientific and historical basis Describes
a comprehensive range of relevant reactor designs, from those that are defunct,
current, and in plan/construction for the future, including SMRs and GenIV Summarizes
all major accidents and their impact on the industry and society
Nuclear Reactor Kinetics and Control highlights the application of classical control
methods in the frequency space to the dynamic processes of a nuclear reactor. This
book contains nine chapters and begins with an introduction to some important
mathematical theories related to nuclear engineering, such as the Laplace and Fourier
transforms, linear system stability, and the probability theory. The succeeding chapters
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deal with the frequency space of classical linear design. A chapter describes a
stochastic model for the “lumped reactor and presents equations that measure the
departure from the mean, as well as representative experiments or applications of the
theory to neutron detection. The discussion then shifts to the aspects of reliability and
its consequences for safety of nuclear reactors and some techniques for nonlinear
studies centered on the use of the state space and its equations in the time domain.
The final chapter introduces the modern electric analogue computer and derives the
patching or programming rules that can be use to find solutions to problems of interest
using the analogous behavior of electric circuits. This chapter also provide examples of
intrinsic interest in nuclear engineering showing the programming involved and typical
results, including the slower transients of xenon poisoning and fuel burn-up. This book
is intended for nuclear engineers, physicists, applied mathematicians, and nuclear
engineering undergraduate and postgraduate students.
Provides a detailed introduction to nuclear reactors, describing the four commercial
types and discussing uranium resources, fuel cycles, advanced reactor systems, and
issues and problems concerning the use of nuclear power
This book provides a summary of thermo-hydraulic analyses and design principles of
nuclear reactors for electricity generation. It includes summaries of the causes for the
three major nuclear power generation accidents, Three Mile Island, Chernobyl and
Fukushima and the major improvements to reactor safety that grew out of those
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accidents.
An invaluable resource for both graduate-level engineering students and practising
nuclear engineers who want to expand their knowledge of fast nuclear reactors, the
reactors of the future! This book is a concise yet comprehensive introduction to all
aspects of fast reactor engineering. It covers topics including neutron physics; neutron
flux spectra; flux distribution; Doppler and coolant temperature coefficients; the
performance of ceramic and metal fuels under irradiation, structural changes, and
fission-product migration; the effects of irradiation and corrosion on structural materials,
irradiation swelling; heat transfer in the reactor core and its effect on core design;
coolants including sodium and lead-bismuth alloy; coolant circuits; pumps; heat
exchangers and steam generators; and plant control. The book includes new
discussions on lead-alloy and gas coolants, metal fuel, the use of reactors to consume
radioactive waste, and accelerator-driven subcritical systems.
Handbook of Generation IV Nuclear Reactors presents information on the current fleet
of Nuclear Power Plants (NPPs) with water-cooled reactors (Generation III and III+)
(96% of 430 power reactors in the world) that have relatively low thermal efficiencies
(within the range of 32 36%) compared to those of modern advanced thermal power
plants (combined cycle gas-fired power plants – up to 62% and supercritical pressure
coal-fired power plants – up to 55%). Moreover, thermal efficiency of the current fleet of
NPPs with water-cooled reactors cannot be increased significantly without completely
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different innovative designs, which are Generation IV reactors. Nuclear power is vital for
generating electrical energy without carbon emissions. Complete with the latest
research, development, and design, and written by an international team of experts, this
handbook is completely dedicated to Generation IV reactors. Presents the first
comprehensive handbook dedicated entirely to generation IV nuclear reactors Reviews
the latest trends and developments Complete with the latest research, development,
and design information in generation IV nuclear reactors Written by an international
team of experts in the field

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.
NUCLEAR ENGINEERING FUNDAMENTALS is the most modern, up-to-date,
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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
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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.
High-performance alloys that can withstand operation in hazardous nuclear
environments are critical to presentday in-service reactor support and
maintenance and are foundational for reactor concepts of the future. With
commercial nuclear energy vendors and operators facing the retirement of staff
during the coming decades, much of the scholarly knowledge of nuclear
materials pursuant to appropriate, impactful, and safe usage is at risk. Led by the
multi-award winning editorial team of G. Robert Odette (UCSB) and Steven J.
Zinkle (UTK/ORNL) and with contributions from leaders of each alloy discipline,
Structural Alloys for Nuclear Energy Applications aids the next generation of
researchers and industry staff developing and maintaining steels, nickel-base
alloys, zirconium alloys, and other structural alloys in nuclear energy applications.
This authoritative reference is a critical acquisition for institutions and individuals
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seeking state-of-the-art knowledge aided by the editors’ unique personal insight
from decades of frontline research, engineering and management. Focuses on inservice irradiation, thermal, mechanical, and chemical performance capabilities.
Covers the use of steels and other structural alloys in current fission technology,
leading edge Generation-IV fission reactors, and future fusion power reactors.
Provides a critical and comprehensive review of the state-of-the-art experimental
knowledge base of reactor materials, for applications ranging from engineering
safety and lifetime assessments to supporting the development of advanced
computational models.
This multilingual dictionary explains, in simple and clear language, the most
frequently used terms and expressions in the field of nuclear reactor physics and
engineering, and provides translations of these terms from English into French,
German, Swedish and Polish. This unique resource offers many advantages over
the use of online translation tools, which are often incorrect when dealing with
scientific and technical words. Instead, this dictionary has used a wide variety of
peer-reviewed books and journal papers to ensure the highest accuracy and
establish itself as a reliable and credible reference for the reader. It covers a
broad range of exciting topics and the latest developments in the field, including
reactor technology, reactor components and systems, reactor operation and
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control, reactor types, reactor physics, thermal engineering, reactor safety,
radiation protection, nuclear fuel, nuclear chemistry, the safeguarding of nuclear
materials and much more. This dictionary is kept on a technical level
corresponding to masters-level and PhD studies of nuclear physics and
engineering. It will provide the reader with a broad understanding of the
necessary information that a researcher or nuclear physicist or engineer would
need to possess; therefore, it will be an invaluable resource for students within
these and related disciplines. Features: Contains over 1500 key terms from the
field The first book to provide translations in five languages: English, French,
German, Swedish and Polish Accessible to masters-level and PhD students in
addition to early career researchers in nuclear reactor physics and engineering
Physics of Nuclear Reactors presents a comprehensive analysis of nuclear
reactor physics. Editors P. Mohanakrishnan, Om Pal Singh, and Kannan
Umasankari and a team of expert contributors combine their knowledge to guide
the reader through a toolkit of methods for solving transport equations,
understanding the physics of reactor design principles, and developing reactor
safety strategies. The inclusion of experimental and operational reactor physics
makes this a unique reference for those working and researching nuclear power
and the fuel cycle in existing power generation sites and experimental facilities.
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The book also includes radiation physics, shielding techniques and an analysis of
shield design, neutron monitoring and core operations. Those involved in the
development and operation of nuclear reactors and the fuel cycle will gain a
thorough understanding of all elements of nuclear reactor physics, thus enabling
them to apply the analysis and solution methods provided to their own work and
research. This book looks to future reactors in development and analyzes their
status and challenges before providing possible worked-through solutions. Cover
image: Kaiga Atomic Power Station Units 1 – 4, Karnataka, India. In 2018, Unit 1
of the Kaiga Station surpassed the world record of continuous operation, at 962
days. Image courtesy of DAE, India. Includes methods for solving neutron
transport problems, nuclear cross-section data and solutions of transport theory
Dedicates a chapter to reactor safety that covers mitigation, probabilistic safety
assessment and uncertainty analysis Covers experimental and operational
physics with details on noise analysis and failed fuel detection
The third, revised edition of this popular textbook and reference, which has been
translated into Russian and Chinese, expands the comprehensive and balanced
coverage of nuclear reactor physics to include recent advances in understanding
of this topic. The first part of the book covers basic reactor physics, including, but
not limited to nuclear reaction data, neutron diffusion theory, reactor criticality and
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dynamics, neutron energy distribution, fuel burnup, reactor types and reactor
safety. The second part then deals with such physically and mathematically more
advanced topics as neutron transport theory, neutron slowing down, resonance
absorption, neutron thermalization, perturbation and variational methods,
homogenization, nodal and synthesis methods, and space-time neutron
dynamics. For ease of reference, the detailed appendices contain nuclear data,
useful mathematical formulas, an overview of special functions as well as
introductions to matrix algebra and Laplace transforms. With its focus on
conveying the in-depth knowledge needed by advanced student and professional
nuclear engineers, this text is ideal for use in numerous courses and for selfstudy by professionals in basic nuclear reactor physics, advanced nuclear reactor
physics, neutron transport theory, nuclear reactor dynamics and stability, nuclear
reactor fuel cycle physics and other important topics in the field of nuclear reactor
physics.
This reference combines broad yet in-depth coverage of nuclear engineering
principles with practical descriptions of their application in the design and
operation of nuclear power plants. It should be of interest to upper-level
undergraduates, graduates, and professionals.
Dynamics and Control of Nuclear Reactors presents the latest knowledge and research in
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reactor dynamics, control and instrumentation; important factors in ensuring the safe and
economic operation of nuclear power plants. This book provides current and future engineers
with a single resource containing all relevant information, including detailed treatments on the
modeling, simulation, operational features and dynamic characteristics of pressurized lightwater reactors, boiling light-water reactors, pressurized heavy-water reactors and molten-salt
reactors. It also provides pertinent, but less detailed information on small modular reactors,
sodium fast reactors, and gas-cooled reactors. Provides case studies and examples to
demonstrate learning through problem solving, including an analysis of accidents at Three Mile
Island, Chernobyl and Fukushima Daiichi Includes MATLAB codes to enable the reader to
apply the knowledge gained to their own projects and research Features examples and
problems that illustrate the principles of dynamic analysis as well as the mathematical tools
necessary to understand and apply the analysis Publishers Note: Table 3.1 has been revised
and will be included in future printings of the book with the following data: Group Decay
Constant, li (sec-1) Delayed Neutron Fraction (bi) 1 0.0124 0.000221 2 0.0305 0.001467 3
0.111 0.001313 4 0.301 0.002647 5 1.14 0.000771 6 3.01 0.000281 Total delayed neutron
fraction: 0.0067
Nuclear Reactor Technology Development and Utilization presents the theory and principles of
the most common advanced nuclear reactor systems and provides a context for the value and
utilization of nuclear power in a variety of applications both inside and outside a traditional
nuclear setting. As countries across the globe realize their plans for a sustainable energy
future, the need for innovative nuclear reactor design is increasing, and this book will provide a
deep understanding of how these technologies can aid in a region’s goal for clean and reliable
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energy. Dr Khan and Dr Nakhabov, alongside their team of expert contributors, discuss a
variety of important topics, including nuclear fuel cycles, plant decommissioning and hybrid
energy systems, while considering a variety of diverse uses such as nuclear desalination,
hydrogen generation and radioisotope production. Knowledge acquired enables the reader to
conduct further research in academia and industry, and apply the latest design, development,
integration, safety and economic guidance to their work and research. Combines reactor
fundamentals with a contemporary look at evolving trends in the design of advanced reactors
and their application to both nuclear and non-nuclear uses Analyses the latest research and
uses of hybrid systems which bring together nuclear technology with renewable energy
technologies Presents applications, economic factors and an analysis of sustainability factors
in one comprehensive resource
Corrosion of nuclear materials, i.e. the interaction between these materials and their
environments, is a major issue for plant safety as well as for operation and economic
competitiveness. Understanding these corrosion mechanisms, the systems and materials they
affect, and the methods to accurately measure their incidence is of critical importance to the
nuclear industry. Combining assessment techniques and analytical models into this
understanding allows operators to predict the service life of corrosion-affected nuclear plant
materials, and to apply the most appropriate maintenance and mitigation options to ensure
safe long term operation. This book critically reviews the fundamental corrosion mechanisms
that affect nuclear power plants and facilities. Initial sections introduce the complex field of
nuclear corrosion science, with detailed chapters on the different types of both aqueous and
non aqueous corrosion mechanisms and the nuclear materials susceptible to attack from them.
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This is complemented by reviews of monitoring and control methodologies, as well as
modelling and lifetime prediction approaches. Given that corrosion is an applied science, the
final sections review corrosion issues across the range of current and next-generation nuclear
reactors, and across such nuclear applications as fuel reprocessing facilities, radioactive waste
storage and geological disposal systems. With its distinguished editor and international team of
expert contributors, Nuclear corrosion science and engineering is an invaluable reference for
nuclear metallurgists, materials scientists and engineers, as well as nuclear facility operators,
regulators and consultants, and researchers and academics in this field. Comprehensively
reviews the fundamental corrosion mechanisms that affect nuclear power plants and facilities
Chapters assess different types of both aqueous and non aqueous corrosion mechanisms and
the nuclear materials susceptible to attack from them Considers monitoring and control
methodologies, as well as modelling and lifetime prediction approaches
An introductory text for broad areas of nuclear reactor physics Nuclear Reactor Physics and
Engineering offers information on analysis, design, control, and operation of nuclear reactors.
The author—a noted expert on the topic—explores the fundamentals and presents the
mathematical formulations that are grounded in differential equations and linear algebra. The
book puts the focus on the use of neutron diffusion theory for the development of techniques
for lattice physics and global reactor system analysis. The author also includes recent
developments in numerical algorithms, including the Krylov subspace method, and the
MATLAB software, including the Simulink toolbox, for efficient studies of steady-state and
transient reactor configurations. In addition, nuclear fuel cycle and associated economics
analysis are presented, together with the application of modern control theory to reactor
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operation. This important book: Provides a comprehensive introduction to the fundamental
concepts of nuclear reactor physics and engineering Contains information on nuclear reactor
kinetics and reactor design analysis Presents illustrative examples to enhance understanding
Offers self-contained derivation of ?uid conservation equations Written for undergraduate and
graduate students in nuclear engineering and practicing engineers, Nuclear Reactor Physics
and Engineering covers the fundamental concepts and tools of nuclear reactor physics and
analysis.
This is an authoritative compilation of information regarding methods and data used in all
phases of nuclear engineering. Addressing nuclear engineers and scientists at all levels, this
book provides a condensed reference on nuclear engineering since 1958.
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.
This book focuses on core design and methods for design and analysis. It is based on
advances made in nuclear power utilization and computational methods over the past 40
years, covering core design of boiling water reactors and pressurized water reactors, as well
as fast reactors and high-temperature gas-cooled reactors. The objectives of this book are to
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help graduate and advanced undergraduate students to understand core design and analysis,
and to serve as a background reference for engineers actively working in light water reactors.
Methodologies for core design and analysis, together with physical descriptions, are
emphasized. The book also covers coupled thermal hydraulic core calculations, plant
dynamics, and safety analysis, allowing readers to understand core design in relation to plant
control and safety.

Building upon the success of the first edition, the Nuclear Engineering Handbook,
Second Edition, provides a comprehensive, up-to-date overview of nuclear power
engineering. Consisting of chapters written by leading experts, this volume spans a
wide range of topics in the areas of nuclear power reactor design and operation,
nuclear fuel cycles, and radiation detection. Plant safety issues are addressed, and the
economics of nuclear power generation in the 21st century are presented. The Second
Edition also includes full coverage of Generation IV reactor designs, and new
information on MRS technologies, small modular reactors, and fast reactors.
Understanding time-dependent behaviors of nuclear reactors and the methods of their
control is essential to the operation and safety of nuclear power plants. This book
provides graduate students, researchers, and engineers in nuclear engineering
comprehensive information on both the fundamental theory of nuclear reactor kinetics
and control and the state-of-the-art practice in actual plants, as well as the idea of how
to bridge the two. The first part focuses on understanding fundamental nuclear kinetics.
It introduces delayed neutrons, fission chain reactions, point kinetics theory, reactivity
Page 22/26

Download File PDF Nuclear Reactor Engineering
feedbacks, and related measurement techniques. The second part helps readers to
grasp the theories and practice of nuclear power plant control. It introduces control
theory, nuclear reactor stability, and the operation and control of existing nuclear power
plants such as a typical pressurized water reactor, a typical boiling water reactor, the
prototype fast breeder reactor Monju, and the high-temperature gas-cooled test reactor
(HTTR). Wherever possible, the design and operation data for these plants are
provided.
Since the publication of the bestselling first edition, there have been numerous
advances in the field of nuclear science. In medicine, accelerator based teletherapy and
electron-beam therapy have become standard. New demands in national security have
stimulated major advances in nuclear instrumentation.An ideal introduction to the
fundamentals of nuclear science and engineering, this book presents the basic nuclear
science needed to understand and quantify an extensive range of nuclear phenomena.
New to the Second Edition— A chapter on radiation detection by Douglas McGregor Upto-date coverage of radiation hazards, reactor designs, and medical applications
Flexible organization of material that allows for quick reference This edition also takes
an in-depth look at particle accelerators, nuclear fusion reactions and devices, and
nuclear technology in medical diagnostics and treatment. In addition, the author
discusses applications such as the direct conversion of nuclear energy into electricity.
The breadth of coverage is unparalleled, ranging from the theory and design
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characteristics of nuclear reactors to the identification of biological risks associated with
ionizing radiation. All topics are supplemented with extensive nuclear data compilations
to perform a wealth of calculations. Providing extensive coverage of physics, nuclear
science, and nuclear technology of all types, this up-to-date second edition of
Fundamentals of Nuclear Science and Engineering is a key reference for any physicists
or engineer.
Fundamentals of Nuclear Reactor Physics offers a one-semester treatment of the
essentials of how the fission nuclear reactor works, the various approaches to the
design of reactors, and their safe and efficient operation . It provides a clear, general
overview of atomic physics from the standpoint of reactor functionality and design,
including the sequence of fission reactions and their energy release. It provides indepth discussion of neutron reactions, including neutron kinetics and the neutron
energy spectrum, as well as neutron spatial distribution. It includes ample worked-out
examples and over 100 end-of-chapter problems. Engineering students will find this
applications-oriented approach, with many worked-out examples, more accessible and
more meaningful as they aspire to become future nuclear engineers. A clear, general
overview of atomic physics from the standpoint of reactor functionality and design,
including the sequence of fission reactions and their energy release In-depth discussion
of neutron reactions, including neutron kinetics and the neutron energy spectrum, as
well as neutron spatial distribution Ample worked-out examples and over 100 end-ofPage 24/26
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chapter problems Full Solutions Manual
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.
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.
Classic textbook for an introductory course in nuclear reactor analysis that introduces
the nuclear engineering student to the basic scientific principles of nuclear fission chain
reactions and lays a foundation for the subsequent application of these principles to the
nuclear design and analysis of reactor cores. This text introduces the student to the
fundamental principles governing nuclear fission chain reactions in a manner that
renders the transition to practical nuclear reactor design methods most natural. The
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authors stress throughout the very close interplay between the nuclear analysis of a
reactor core and those nonnuclear aspects of core analysis, such as thermal-hydraulics
or materials studies, which play a major role in determining a reactor design.
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