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Now in its third edition, Jet Propulsion offers a self-contained introduction to the aerodynamic
and thermodynamic design of modern civil and military jet engine design. Through two-engine
design projects for a large passenger and a new fighter aircraft, the text explains modern
engine design. Individual sections cover aircraft requirements, aerodynamics, principles of gas
turbines and jet engines, elementary compressible fluid mechanics, bypass ratio selection,
scaling and dimensional analysis, turbine and compressor design and characteristics, design
optimization, and off-design performance. The civil aircraft, which formed the core of Part I in
the previous editions, has now been in service for several years as the Airbus A380. Attention
in the aircraft industry has now shifted to two-engine aircraft with a greater emphasis on
reduction of fuel burn, so the model created for Part I in this edition is the new efficient aircraft,
a twin aimed at high efficiency.
New edition of the successful textbook updated to include new material on UAVs, design
guidelines in aircraft engine component systems and additional end of chapter problems
Aircraft Propulsion, Second Edition follows the successful first edition textbook with
comprehensive treatment of the subjects in airbreathing propulsion, from the basic principles to
more advanced treatments in engine components and system integration. This new edition has
been extensively updated to include a number of new and important topics. A chapter is now
included on General Aviation and Uninhabited Aerial Vehicle (UAV) Propulsion Systems that
includes a discussion on electric and hybrid propulsion. Propeller theory is added to the
presentation of turboprop engines. A new section in cycle analysis treats Ultra-High Bypass
(UHB) and Geared Turbofan engines. New material on drop-in biofuels and design for
sustainability is added to refl ect the FAA’s 2025 Vision. In addition, the design guidelines in
aircraft engine components are expanded to make the book user friendly for engine designers.
Extensive review material and derivations are included to help the reader navigate through the
subject with ease. Key features: General Aviation and UAV Propulsion Systems are presented
in a new chapter Discusses Ultra-High Bypass and Geared Turbofan engines Presents
alternative drop-in jet fuels Expands on engine components' design guidelines The end-ofchapter problem sets have been increased by nearly 50% and solutions are available on a
companion website Presents a new section on engine performance testing and instrumentation
Includes a new 10-Minute Quiz appendix (with 45 quizzes) that can be used as a continuous
assessment and improvement tool in teaching/learning propulsion principles and concepts
Includes a new appendix on Rules of Thumb and Trends in aircraft propulsion Aircraft
Propulsion, Second Edition is a must-have textbook for graduate and undergraduate students,
and is also an excellent source of information for researchers and practitioners in the
aerospace and power industry.
Principles of Nuclear Rocket Propulsion provides an understanding of the physical principles
underlying the design and operation of nuclear fission-based rocket engines. While there are
numerous texts available describing rocket engine theory and nuclear reactor theory, this is the
first book available describing the integration of the two subject areas. Most of the book’s
emphasis is primarily on nuclear thermal rocket engines, wherein the energy of a nuclear
reactor is used to heat a propellant to high temperatures and then expel it through a nozzle to
produce thrust. Other concepts are also touched upon such as a section devoted to the
nuclear pulse rocket concept wherein the force of externally detonated nuclear explosions is
used to accelerate a spacecraft. Future crewed space missions beyond low earth orbit will
almost certainly require propulsion systems with performance levels exceeding that of today’s
best chemical engines. A likely candidate for that propulsion system is the solid core Nuclear
Thermal Rocket or NTR. Solid core NTR engines are expected to have performance levels
which significantly exceed that achievable by any currently conceivable chemical engine. The
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challenge is in the engineering details of the design which includes not only the thermal, fluid,
and mechanical aspects always present in chemical rocket engine development, but also
nuclear interactions and some unique materials restrictions. Sorts and organizes information
on various types of nuclear thermal rocket engines into a coherent curriculum Includes a
number of example problems to illustrate the concepts being presented Features a companion
site with interactive calculators demonstrating how variations in the constituent parameters
affect the physical process being described Includes 3D figures that may be scaled and rotated
to better visualize the nature of the object under study
Liquid propellant rocket engines have propelled all the manned space flights, all the space
vehicles flying to the planets or deep space, virtually all satellites, and the majority of medium
range or intercontinental range ballistic missiles.
A modern pedagogical treatment of the latest industry trends in rocket propulsion, developed
from the authors' extensive experience in both industry and academia. Students are guided
along a step-by-step journey through modern rocket propulsion, beginning with the historical
context and an introduction to top-level performance measures, and progressing on to in-depth
discussions of the chemical aspects of fluid flow combustion thermochemistry and chemical
equilibrium, solid, liquid, and hybrid rocket propellants, mission requirements, and an overview
of electric propulsion. With a wealth of homework problems (and a solutions manual for
instructors online), real-life case studies and examples throughout, and an appendix detailing
key numerical methods and links to additional online resources, this is a must-have guide for
senior and first year graduate students looking to gain a thorough understanding of the topic
along with practical tools that can be applied in industry.
Thoroughly revised to reflect the latest advances in neurosurgery, radiation oncology,
chemotherapy, biological therapy, and the basic sciences, the Second Edition of this highly
acclaimed volume is the most comprehensive, current reference on tumors of the central and
peripheral nervous system. More than 100 of the foremost authorities present multimodality
treatment strategies for specific tumor types and examine the mechanisms of tumorigenesis.
Coverage includes state-of-the-art information on image-guided surgery, local delivery
systems, intraoperative imaging, proton beam therapy, conformal systems, radiosurgery, new
drugs and biological agents, and cell cycle deregulation and chromosomal abnormalities in
tumorigenesis. This edition contains over 400 illustrations.
Geared toward advanced undergraduates and graduate students, this text develops the
concepts of electrical acceleration of gases for propulsion, from primary physical principles to
realistic space thruster designs. 1968 edition.

This is a textbook about rocket engineering, concentrating on the nitrous oxide hybrid
rocket engine, both small and large. It’s also a book about the science of chemical
rockets in detail: three of the chapters are full of in-depth rocket science describing how
all chemical rockets work. After a first chapter brushing up on the science and maths
you’ll need, the book describes the choice and safe use of hybrid rocket propellants,
and how they’re handled in practice. Then there are the rocket science chapters. Then
you learn how to design, construct, and operate, a large hybrid rocket engine capable
of getting you into Space. The book also includes a practical guide to the testing of
hybrid rocket engines large and small, and how to fly them safely. Included are full
instructions for programming a rocket trajectory simulator in Microsoft Excel, and
several appendices containing rocketry information and equations, and instructions on
how to design a bell nozzle.
Introduction to state-space methods covers feedback control; state-space
representation of dynamic systems and dynamics of linear systems; frequency-domain
analysis; controllability and observability; shaping the dynamic response; more. 1986
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edition.
This newly reissued debut book in the Rutgers University Press Classics Imprint is the
story of the search for a rocket propellant which could be trusted to take man into
space. This search was a hazardous enterprise carried out by rival labs who worked
against the known laws of nature, with no guarantee of success or safety. Acclaimed
scientist and sci-fi author John Drury Clark writes with irreverent and eyewitness
immediacy about the development of the explosive fuels strong enough to negate the
relentless restraints of gravity. The resulting volume is as much a memoir as a work of
history, sharing a behind-the-scenes view of an enterprise which eventually took men to
the moon, missiles to the planets, and satellites to outer space. A classic work in the
history of science, and described as “a good book on rocket stuff…that’s a really fun
one” by SpaceX founder Elon Musk, readers will want to get their hands on this
influential classic, available for the first time in decades.
Aerospace Propulsion Systems is a unique book focusing on each type of propulsion
system commonly used in aerospace vehicles today: rockets, piston aero engines, gas
turbine engines, ramjets, and scramjets. Dr. Thomas A. Ward introduces each system
in detail, imparting an understanding of basic engineering principles, describing key
functionality mechanisms used in past and modern designs, and provides guidelines for
student design projects. With a balance of theory, fundamental performance analysis,
and design, the book is specifically targeted to students or professionals who are new
to the field and is arranged in an intuitive, systematic format to enhance learning.
Covers all engine types, including piston aero engines Design principles presented in
historical order for progressive understanding Focuses on major elements to avoid
overwhelming or confusing readers Presents example systems from the US, the UK,
Germany, Russia, Europe, China, Japan, and India Richly illustrated with detailed
photographs Cartoon panels present the subject in an interesting, easy-to-understand
way Contains carefully constructed problems (with a solution manual available to the
educator) Lecture slides and additional problem sets for instructor use Advanced
undergraduate students, graduate students and engineering professionals new to the
area of propulsion will find Aerospace Propulsion Systems a highly accessible guide to
grasping the key essentials. Field experts will also find that the book is a very useful
resource for explaining propulsion issues or technology to engineers, technicians,
businessmen, or policy makers. Post-graduates involved in multi-disciplinary research
or anybody interested in learning more about spacecraft, aircraft, or engineering would
find this book to be a helpful reference. Lecture materials for instructors available at
www.wiley.com/go/wardaero
In the battle between humans and microbes, knowledge may be not only the best
weapon but also the best defense. Pulling contributions from 34 experts into a unified
presentation, Disinfection and Decontamination: Principles, Applications, and Related
Issues provides coverage that is both sophisticated and practical. The book reviews the
fundamentals, explores the interdisciplinary nature of the science, and includes
discussions of regulatory and legal issues. While the chapters present in depth
coverage of infections in hospitals, they also widen their scope to include laboratories
outside the healthcare environment. Based on practical experience, the volume
examines recent advances in the research, development, and applications for
disinfection and decontamination in many different settings. The chapters address, and
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supply insight into, the issues found with infectious disease, devices and new materials
for implantation, principles, mechanisms, testing methods and strategies, and various
applications. They also cover current research and best practice for ways to reduce
infection caused by devices. The book’s emphasis on new technologies highlights the
need for safer biocides and microbiological concerns in the manufacturing environment.
The broad focus combined with the global, interdisciplinary panel of authors gives you a
snapshot of disease transmission, perspectives on infectious challenges and solutions
in a global perspective, and an understanding of global governance. The book offers in
depth information on specific topics and an understanding of the fundamentals, giving
you a starting point and precise information for resolving problems.
Through ten editions, Fox and McDonald's Introduction to Fluid Mechanics has helped
students understand the physical concepts, basic principles, and analysis methods of
fluid mechanics. This market-leading textbook provides a balanced, systematic
approach to mastering critical concepts with the proven Fox-McDonald solution
methodology. In-depth yet accessible chapters present governing equations, clearly
state assumptions, and relate mathematical results to corresponding physical behavior.
Emphasis is placed on the use of control volumes to support a practical, theoreticallyinclusive problem-solving approach to the subject. Each comprehensive chapter
includes numerous, easy-to-follow examples that illustrate good solution technique and
explain challenging points. A broad range of carefully selected topics describe how to
apply the governing equations to various problems, and explain physical concepts to
enable students to model real-world fluid flow situations. Topics include flow
measurement, dimensional analysis and similitude, flow in pipes, ducts, and open
channels, fluid machinery, and more. To enhance student learning, the book
incorporates numerous pedagogical features including chapter summaries and learning
objectives, end-of-chapter problems, useful equations, and design and open-ended
problems that encourage students to apply fluid mechanics principles to the design of
devices and systems.
The book follows a unified approach to present the basic principles of rocket propulsion
in concise and lucid form. This textbook comprises of ten chapters ranging from brief
introduction and elements of rocket propulsion, aerothermodynamics to solid, liquid and
hybrid propellant rocket engines with chapter on electrical propulsion. Worked out
examples are also provided at the end of chapter for understanding uncertainty
analysis. This book is designed and developed as an introductory text on the
fundamental aspects of rocket propulsion for both undergraduate and graduate
students. It is also aimed towards practicing engineers in the field of space engineering.
This comprehensive guide also provides adequate problems for audience to
understand intricate aspects of rocket propulsion enabling them to design and develop
rocket engines for peaceful purposes.

This book deals with the fundamental aspects of rockets and the current trends in
rocket propulsion. The book starts with a description of motion in space, the
requirements of rockets for placing spacecrafts in different orbits about the Earth
and escapin
The Third Edition of Essentials of Project and Systems Engineering Management
enables readers to manage the design, development, and engineering of
systems effectively and efficiently. The book both defines and describes the
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essentials of project and systems engineering management and, moreover,
shows the critical relationship and interconnection between project management
and systems engineering. The author's comprehensive presentation has proven
successful in enabling both engineers and project managers to understand their
roles, collaborate, and quickly grasp and apply all the basic principles. Readers
familiar with the previous two critically acclaimed editions will find much new
material in this latest edition, including: Multiple views of and approaches to
architectures The systems engineer and software engineering The acquisition of
systems Problems with systems, software, and requirements Group processes
and decision making System complexity and integration Throughout the
presentation, clear examples help readers understand how concepts have been
put into practice in real-world situations. With its unique integration of project
management and systems engineering, this book helps both engineers and
project managers across a broad range of industries successfully develop and
manage a project team that, in turn, builds successful systems. For engineering
and management students in such disciplines as technology management,
systems engineering, and industrial engineering, the book provides excellent
preparation for moving from the classroom to industry.
The revised edition of this practical, hands-on book discusses the launch vehicles
in use today throughout the world, and includes the latest details on advanced
systems being developed, such as electric and nuclear propulsion. The author
covers the fundamentals, from the basic principles of rocket propulsion and
vehicle dynamics through the theory and practice of liquid and solid propellant
motors, to new and future developments. He provides a serious exposition of the
principles and practice of rocket propulsion, from the point of view of the user
who is not an engineering specialist.
A unique resource that demystifies the physical basics of hydraulic systems
Hydraulic Control Systems offers students and professionals a reliable, complete
volume of the most up-to-date hows and whys of today's hydraulic control system
fundamentals. Complete with insightful industry examples, it features the latest
coverage of modeling and control systems with a widely accepted approach to
systems design. Hydraulic Control Systems is a powerful tool for developing a
solid understanding of hydraulic control systems that will serve the practicing
engineer in the field. Throughout the book, illustrative case studies highlight
important topics and demonstrate how equations can be implemented and used
in the real world. Featuring exercise problems at the end of every chapter,
Hydraulic Control Systems presents: A useful review of fluid mechanics and
system dynamics Thorough analysis of transient fluid flow forces within valves
Discussions of flow ripple for both gear pumps and axial piston pumps Updated
analysis of the pump control problems associated with swash plate type
machines A successful methodology for hydraulic system design—starting from
the load point of the system and working backward to the ultimate power source
Reduced-order models and PID controllers showing control objectives of position,
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velocity, and effort
This book teaches the reader to build rockets--powered by compressed air,
water, and solid propellant--with the maximum possible fun, safety, and
educational experience. Make: Rockets is for all the science geeks who look at
the moon and try to figure out where Neil Armstrong walked, watch in awe as
rockets lift off, and want to fly their own model rockets. Starting with the basics of
rocket propulsion, readers will start out making rockets made from stuff lying
around the house, and then move on up to air-, water-, and solid propellantpowered rockets. Most of the rockets in the book can be built from parts in the
Estes Designer Special kit.
Aerospace Engineering/Mechanical Engineering The definitive text on rocket
propulsion-now completely revised to reflect rapid advancements in the field For
more than fifty years, this seminal text has been regarded as the single most
authoritative sourcebook on rocket propulsion technology. More comprehensive
and coherently organized than any other book on the subject, Rocket Propulsion
Elements guides readers evenhandedly through the complex factors that shape
propulsion, with both theory and practical design considerations. With more than
a third of the text and illustrations either completely new or extensively revised,
this latest edition includes current information on engine structures, nozzle
theory, gas properties, thrust chambers, launch vehicles, and more. With a
detailed table of contents breaking down each chapter into subsections-as well
as an expanded index of key words-the Seventh Edition efficiently steers readers
quickly to the information they need. Other highlights include: * Separate
chapters on liquid, solid, and hybrid propulsion systems and a new chapter on
thrust chambers including the new aerospike nozzle * Comprehensive coverage
of rocket propulsion technology, with applications to space flight, satellite flight,
and guided and unguided missiles * Problem-solving examples and exercises
relevant to actual design situations * More than 340 illustrations, including
photographs, tables, and graphs * Coherent, up-to-date chapter on electrical
propulsion balancing fundamentals with practical aspects and applications For
professional engineers in the aerospace and defense industries as well as
undergraduate and graduate students in mechanical and aerospace engineering,
this time-honored resource is indispensable for its scope of coverage and utility.
In this textbook, the authors show that a few fundamental principles can provide
students of mechanical and aeronautical engineering with a deep understanding
of all modes of aircraft and spacecraft propulsion.
Revisions to 5th Edition by: Zhili Sun, University of Surrey, UK New and updated edition
of this authoritative and comprehensive reference to the field of satellite
communications engineering Building on the success of previous editions, Satellite
Communications Systems, Fifth Edition covers the entire field of satellite
communications engineering from orbital mechanics to satellite design and launch,
configuration and installation of earth stations, including the implementation of
communications links and the set-up of the satellite network. This book provides a
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comprehensive treatment of satellite communications systems engineering and
discusses the technological applications. It demonstrates how system components
interact and details the relationship between the system and its environment. The
authors discuss the systems aspects such as techniques enabling equipment and
system dimensioning and state of the art technology for satellite platforms, payloads
and earth stations. New features and updates for the fifth edition include: More
information on techniques allowing service provision of multimedia content Extra
material on techniques for broadcasting, including recent standards DVB-RCS and DVBS2 (Digital Video Broadcasting -Return Channel Satellite and -Satellite Version 2)
Updates on onboard processing By offering a detailed and practical overview, Satellite
Communications Systems continues to be an authoritative text for advanced students,
engineers and designers throughout the field of satellite communications and
engineering.
Developed and expanded from the work presented at the New Energetic Materials and
Propulsion Techniques for Space Exploration workshop in June 2014, this book
contains new scientific results, up-to-date reviews, and inspiring perspectives in a
number of areas related to the energetic aspects of chemical rocket propulsion. This
collection covers the entire life of energetic materials from their conceptual formulation
to practical manufacturing; it includes coverage of theoretical and experimental
ballistics, performance properties, as well as laboratory-scale and full system-scale,
handling, hazards, environment, ageing, and disposal. Chemical Rocket Propulsion is a
unique work, where a selection of accomplished experts from the pioneering era of
space propulsion and current technologists from the most advanced international
laboratories discuss the future of chemical rocket propulsion for access to, and
exploration of, space. It will be of interest to both postgraduate and final-year
undergraduate students in aerospace engineering, and practicing aeronautical
engineers and designers, especially those with an interest in propulsion, as well as
researchers in energetic materials.
Throughout most of the twentieth century, electric propulsion was considered the
technology of the future. Now, the future has arrived. This important new book explains
the fundamentals of electric propulsion for spacecraft and describes in detail the
physics and characteristics of the two major electric thrusters in use today, ion and Hall
thrusters. The authors provide an introduction to plasma physics in order to allow
readers to understand the models and derivations used in determining electric thruster
performance. They then go on to present detailed explanations of: Thruster principles
Ion thruster plasma generators and accelerator grids Hollow cathodes Hall thrusters Ion
and Hall thruster plumes Flight ion and Hall thrusters Based largely on research and
development performed at the Jet Propulsion Laboratory (JPL) and complemented with
scores of tables, figures, homework problems, and references, Fundamentals of
Electric Propulsion: Ion and Hall Thrusters is an indispensable textbook for advanced
undergraduate and graduate students who are preparing to enter the aerospace
industry. It also serves as an equally valuable resource for professional engineers
already at work in the field.
Introduction to Rocket Science and Engineering, Second Edition, presents the history
and basics of rocket science, and examines design, experimentation, testing, and
applications. Exploring how rockets work, the book covers the concepts of thrust,
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momentum, impulse, and the rocket equation, along with the rocket engine, its
components, and the physics involved in the generation of the propulsive force. The
text also presents several different types of rocket engines and discusses the testing of
rocket components, subsystems, systems, and complete products. The final chapter
stresses the importance for rocket scientists and engineers to creatively deal with the
complexities of rocketry.
Rocket Propulsion ElementsJohn Wiley & Sons
The definitive text on rocket propulsion—now revised to reflect advancements in the field
For sixty years, Sutton's Rocket Propulsion Elements has been regarded as the single
most authoritative sourcebook on rocket propulsion technology. As with the previous
edition, coauthored with Oscar Biblarz, the Eighth Edition of Rocket Propulsion
Elements offers a thorough introduction to basic principles of rocket propulsion for
guided missiles, space flight, or satellite flight. It describes the physical mechanisms
and designs for various types of rockets' and provides an understanding of how rocket
propulsion is applied to flying vehicles. Updated and strengthened throughout, the
Eighth Edition explores: The fundamentals of rocket propulsion, its essential
technologies, and its key design rationale The various types of rocket propulsion
systems, physical phenomena, and essential relationships The latest advances in the
field such as changes in materials, systems design, propellants, applications, and
manufacturing technologies, with a separate new chapter devoted to turbopumps Liquid
propellant rocket engines and solid propellant rocket motors, the two most prevalent of
the rocket propulsion systems, with in-depth consideration of advances in hybrid
rockets and electrical space propulsion Comprehensive and coherently organized, this
seminal text guides readers evenhandedly through the complex factors that shape
rocket propulsion, with both theory and practical design considerations. Professional
engineers in the aerospace and defense industries as well as students in mechanical
and aerospace engineering will find this updated classic indispensable for its scope of
coverage and utility.
Presents a comprehensive review of the missile design and systems engineering
process. Suitable for aerospace engineering students and professors, this book offers
them an understanding of missile design, missile technologies, launch platform
integration, missile system measures of merit and the missile system development
process.
This text provides an introduction to gas turbine engines and jet propulsion for aerospace or
mechanical engineers. The text is divided into four parts: introduction to aircraft propulsion;
basic concepts and one-dimensional/gas dynamics; parametric (design point) and performance
(off-design) analysis of air breathing propulsion systems; and analysis and design of major gas
turbine engine components (fans, compressors, turbines, inlets, nozzles, main burners, and
afterburners). Design concepts are introduced early (aircraft performance in introductory
chapter) and integrated throughout. Written with extensive student input on the design of the
book, the book builds upon definitions and gradually develops the thermodynamics, gas
dynamics, and gas turbine engine principles.
This open access book presents the findings of Collaborative Research Center Transregio 40
(TRR40), initiated in July 2008 and funded by the German Research Foundation (DFG).
Gathering innovative design concepts for thrust chambers and nozzles, as well as cutting-edge
methods of aft-body flow control and propulsion-component cooling, it brings together
fundamental research undertaken at universities, testing carried out at the German Aerospace
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Center (DLR) and industrial developments from the ArianeGroup. With a particular focus on
heat transfer analyses and novel cooling concepts for thermally highly loaded structures, the
book highlights the aft-body flow of the space transportation system and its interaction with the
nozzle flow, which are especially critical during the early phase of atmospheric ascent.
Moreover, it describes virtual demonstrators for combustion chambers and nozzles, and
discusses their industrial applicability. As such, it is a timely resource for researchers, graduate
students and practitioners.
Widely known and used throughout the astrodynamics and aerospace engineering
communities, this teaching text was developed at the U.S. Air Force Academy. Completely
revised and updated 2013 edition.
Comprehensive, classic introduction to space-flight engineering for advanced undergraduate
and graduate students provides basic tools for quantitative analysis of the motions of satellites
and other vehicles in space.
On April 25, 2006, NASA's John C. Stennis Space Center hosted a series of lectures on Apollo
Propulsion development. This monograph is a transcript of the event, held as part of the
celebration to mark the 40th anniversary of the first rocket engine test conducted at the site
then known as the Mississippi Test Facility. On April 23, 1966, engineers tested a cluster of
five J-2 engines that powered the second stage of the Saturn V moon rocket.
This book provides a comprehensive basics-to-advanced course in an aero-thermal science
vital to the design of engines for either type of craft. The text classifies engines powering
aircraft and single/multi-stage rockets, and derives performance parameters for both from
basic aerodynamics and thermodynamics laws. Each type of engine is analyzed for optimum
performance goals, and mission-appropriate engines selection is explained. Fundamentals of
Aircraft and Rocket Propulsion provides information about and analyses of: thermodynamic
cycles of shaft engines (piston, turboprop, turboshaft and propfan); jet engines (pulsejet, pulse
detonation engine, ramjet, scramjet, turbojet and turbofan); chemical and non-chemical rocket
engines; conceptual design of modular rocket engines (combustor, nozzle and turbopumps);
and conceptual design of different modules of aero-engines in their design and off-design
state. Aimed at graduate and final-year undergraduate students, this textbook provides a
thorough grounding in the history and classification of both aircraft and rocket engines,
important design features of all the engines detailed, and particular consideration of special
aircraft such as unmanned aerial and short/vertical takeoff and landing aircraft. End-of-chapter
exercises make this a valuable student resource, and the provision of a downloadable
solutions manual will be of further benefit for course instructors.
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