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"The study of aerodynamics is a challenging and rewarding discipline within
aeronautics since the ability of an airplane to perform (how high, how fast, and
how far an airplane will fly, such as the F-15E shown in Fig. 1.1 ) is determined
largely by the aerodynamics of the vehicle. However, determining the
aerodynamics of a vehicle (finding the lift and drag) is one of the most difficult
things you will ever do in engineering, requiring complex theories, experiments in
wind tunnels, and simulations using modern highspeed computers. Doing any of
these things is a challenge, but a challenge well worth the effort for those wanting
to better understand aircraft flight"-Orbital Mechanics for Engineering Students, Second Edition, provides an
introduction to the basic concepts of space mechanics. These include vector
kinematics in three dimensions; Newton’s laws of motion and gravitation; relative
motion; the vector-based solution of the classical two-body problem; derivation of
Kepler’s equations; orbits in three dimensions; preliminary orbit determination;
and orbital maneuvers. The book also covers relative motion and the two-impulse
rendezvous problem; interplanetary mission design using patched conics; rigidbody dynamics used to characterize the attitude of a space vehicle; satellite
attitude dynamics; and the characteristics and design of multi-stage launch
vehicles. Each chapter begins with an outline of key concepts and concludes with
problems that are based on the material covered. This text is written for
undergraduates who are studying orbital mechanics for the first time and have
completed courses in physics, dynamics, and mathematics, including differential
equations and applied linear algebra. Graduate students, researchers, and
experienced practitioners will also find useful review materials in the book. NEW:
Reorganized and improved discusions of coordinate systems, new discussion on
perturbations and quarternions NEW: Increased coverage of attitude dynamics,
including new Matlab algorithms and examples in chapter 10 New examples and
homework problems
Aerospace propulsion devices embody some of the most advancedtechnologies,
ranging from materials, fluid control, and heattransfer and combustion. In order to
maximize the performance,sophisticated testing and computer simulation tools
are developedand used. Aerospace Propulsion comprehensively covers the
mechanicsand thermal-fluid aspects of aerospace propulsion, starting fromthe
fundamental principles, and covering applications togas-turbine and space
propulsion (rocket) systems. It presentsmodern analytical methods using
MATLAB and other advanced softwareand includes essential elements of both
gas-turbine and rocketpropulsion systems. Gas turbine coverage includes
thermodynamicanalysis, turbine components, diffusers, compressors,
turbines,nozzles, compressor-turbine matching, combustors and
afterburners.Rocket coverage includes chemical rockets, electrical
rockets,nuclear and solar sail. Key features: Both gas-turbine and rocket
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propulsion covered in a singlevolume Presents modern analytical methods and
examples Combines fundamentals and applications, including spaceapplications
Accompanied by a website containing MATLAB examples, problemsets and
solutions Aerospace Propulsion is a comprehensive textbook forsenior
undergraduate graduate and aerospace propulsion courses, andis also an
excellent reference for researchers and practicingengineers working in this area.
This introductory 2005 text on air-breathing jet propulsion focuses on the basic
operating principles of jet engines and gas turbines. Previous coursework in fluid
mechanics and thermodynamics is elucidated and applied to help the student
understand and predict the characteristics of engine components and various
types of engines and power gas turbines. Numerous examples help the reader
appreciate the methods and differing, representative physical parameters. A
capstone chapter integrates the text material into a portion of the book devoted to
system matching and analysis so that engine performance can be predicted for
both on- and off-design conditions. The book is designed for advanced
undergraduate and first-year graduate students in aerospace and mechanical
engineering. A basic understanding of fluid dynamics and thermodynamics is
presumed. Although aircraft propulsion is the focus, the material can also be
used to study ground- and marine-based gas turbines and turbomachinery and
some advanced topics in compressors and turbines.
The launch of Sputnik in 1957 not only began the space age, it also showed that
Soviet rockets were more powerful than American ones. Within months, the US
Air Force hired Rocketdyne for a feasibility study of an engine capable of
delivering at least 1 million pounds of thrust. Later, NASA ran the development of
this F-1 engine in order to use it to power the first stage of the Saturn V rocket
that would send Apollo missions to the Moon. It is no exaggeration to say that
without the F-1 engine NASA would not have been able to achieve President
Kennedy’s 1961 challenge to his nation to land a man on the Moon before the
decade was out.
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
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industry. It also serves as an equally valuable resource for professional
engineers already at work in the field.
This report evaluates twenty-two ablative-material samples as nozzle sections of
a storable-propellant (nitrogen textroxide and a 50-50 percent blend of
unsymmetrical dimethylhydrazine with hydrazine) rocket engine to determine
general trends among the material variables and to enable comparison of such
trends with those observed from similar tests with a hydrogen-oxygen rocket
engine reported in NASA TN D-3258.
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 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.
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-ofchapter exercises make this a valuable student resource, and the provision of a
downloadable solutions manual will be of further benefit for course instructors.
Includes Part 1, Number 2: Books and Pamphlets, Including Serials and Contributions
to Periodicals (July - December)
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
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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
Pipe Flow provides the information required to design and analyze the piping systems
needed to support a broad range of industrial operations, distribution systems, and
power plants. Throughout the book, the authors demonstrate how to accurately predict
and manage pressure loss while working with a variety of piping systems and piping
components. The book draws together and reviews the growing body of experimental
and theoretical research, including important loss coefficient data for a wide selection of
piping components. Experimental test data and published formulas are examined,
integrated and organized into broadly applicable equations. The results are also
presented in straightforward tables and diagrams. Sample problems and their solution
are provided throughout the book, demonstrating how core concepts are applied in
practice. In addition, references and further reading sections enable the readers to
explore all the topics in greater depth. With its clear explanations, Pipe Flow is
recommended as a textbook for engineering students and as a reference for
professional engineers who need to design, operate, and troubleshoot piping systems.
The book employs the English gravitational system as well as the International System
(or SI).
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. Key Features: - Book presents an integrated
approach including mechanics, modeling, manufacture and design of composite
components including theory and practice. - Exhaustive discussion on analysis and
analytical methods for composite beams, columns and plates, and the basic procedure
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of the finite element method. - Principles of composite manufacturing, common
manufacturing methods and selection of manufacturing methods are presented in
depth. - Presents concept of design and composite design process, along with several
representative design examples. - Includes fully-solved examples with solutions manual
and high quality illustrative figures

"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. Key Features:• Book presents an
integrated approach including mechanics, modeling, manufacture and design of
composite components including theory and practice.• Exhaustive discussion on
analysis and analytical methods for composite beams, columns and plates, and
the basic procedure of the finite element method.• Principles of composite
manufacturing, common manufacturing methods and selection of manufacturing
methods are presented in depth.• Presents concept of design and composite
design process, along with several representative design examples.• Includes
fully-solved examples with solutions manual and high quality illustrative
figures"--Provided by publisher.
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.
Exercise problems in each chapter.
Annotation This text discusses the conceptual stages of mission design, systems
engineering, and orbital mechanics, providing a basis for understanding the
design process for different components and functions of a spacecraft. Coverage
includes propulsion and power systems, structures, attitude control, thermal
control, command and data systems, and telecommunications. Worked examples
and exercises are included, in addition to appendices on acronyms and
abbreviations and spacecraft design data. The book can be used for self-study or
for a course in spacecraft design. Brown directed the team that produced the
Magellan spacecraft, and has taught spacecraft design at the University of
Colorado. Annotation c. Book News, Inc., Portland, OR (booknews.com).
This seminal book on gas turbine technology has been a bestseller since it was
first published. It now includes a comprehensive set of software programs that
complement the text with problems and design analyses. Software topics
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included are atmosphere programs, quasi-one-dimensional flow programs (ideal
constant-area heat interaction, adiabatic constant-area flow with friction, rocket
nozzle performance, normal shock waves, oblique shock waves), gas turbine
programs (engine cycle analysis and engine off-design performance), and rocket
combustion programs (Tc and PC given, He and PC given, isentropic expansion).
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.
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.
Aircraft Propulsion and Gas Turbine Engines, Second Edition builds upon the success of the
book’s first edition, with the addition of three major topic areas: Piston Engines with integrated
propeller coverage; Pump Technologies; and Rocket Propulsion. The rocket propulsion section
extends the text’s coverage so that both Aerospace and Aeronautical topics can be studied
and compared. Numerous updates have been made to reflect the latest advances in turbine
engines, fuels, and combustion. The text is now divided into three parts, the first two devoted
to air breathing engines, and the third covering non-air breathing or rocket engines.
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,
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and is also an excellent source of information for researchers and practitioners in the
aerospace and power industry.
The purpose of this book is to discuss, at the graduate level, the methods of performance
prediction for chemical rocket propulsion. A pedagogical presentation of such methods has
been unavailable thus far and this text, based upon lectures, fills this gap. The first part
contains the energy-minimization to calculate the propellant-combustion composition and the
subsequent computation of rocket performance. While incremental analysis is for high
performance solid motors, equilibrium-pressure analysis is for low performance ones. Both are
detailed in the book's second part for the prediction of ignition and tail-off transients, and
equilibrium operation. Computer codes, adopting the incremental analysis along with erosive
burning effect, are included. The material is encouraged to be used and presented at lectures.
Senior undergraduate and graduate students in universities, as well as practicing engineers
and scientists in rocket industries, form the readership.
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.
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.
Includes chapters on orbital mechanics, spacecraft construction, satellite-path radio wave
propagation, modulation techniques, multiple access, and a detailed analysis of the
communications link.
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
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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.

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.
Special Relativity: A Heuristic Approach provides a qualitative exposition of
relativity theory on the basis of the constancy of the speed of light. Using
Einstein's signal velocity as the defining idea for the notion of simultaneity and
the fact that the speed of light is independent of the motion of its source, chapters
delve into a qualitative exposition of the relativity of time and length, discuss the
time dilation formula using the standard light clock, explore the Minkowski fourdimensional space-time distance based on how the time dilation formula is
derived, and define the components of the two-dimensional space-time velocity,
amongst other topics. Provides a heuristic derivation of the Minkowski distance
formula Uses relativistic photography to see Lorentz transformation and vector
algebra manipulation in action Includes worked examples to elucidate and
complement the topic being discussed Written in a very accessible style
Hundreds of well-illustrated articles explore the most important fields of science.
Based on content from the McGraw-Hill Concise Encyclopedia of Science &
Technooogy, Fifth Edition, the most widely used and respected science reference
of its kind in print, each of these subject-specific quick-reference guides features:
* Detailed, well-illustrated explanations, not just definitions * Hundreds of concise
yet authoritative articles in each volume * An easy-to-understand presentation,
accessible and interesting to non-specialists * A portable, convenient format *
Bibliographies, appendices, and other information supplement the articles
FLINS, originally an acronym for Fuzzy Logic and Intelligent Technologies in
Nuclear Science, is now extended to Computational Intelligence for applied
research. The contributions to the eighth edition in the series of FLINS
conferences cover state-of-the-art research, development, and technology for
computational intelligence systems in general, and for intelligent decision and
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control in particular.
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.
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