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Chemical Rocket Propulsion
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.

High-pressure Calorimeter Chamber Tests for Liquid Oxygen/kerosene (LOX/RP-1) Rocket
Combustion
As a crewmember of the D-2 shuttle mission and a full professor of astronautics at the Technical University in Munich, Ulrich
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Walter is an acknowledged expert in the field. He is also the author of a number of popular science books on space flight.
The second edition of this textbook is based on extensive teaching and his work with students, backed by numerous
examples drawn from his own experience. With its end-of-chapter examples and problems, this work is suitable for
graduate level or even undergraduate courses in space flight, as well as for professionals working in the space industry.

Taming Liquid Hydrogen
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.

A Review of United States Air Force and Department of Defense Aerospace Propulsion Needs
Scramjet Propulsion
Orbital Mechanics for Engineering Students
Stung by the pioneering space successes of the Soviet Union - in particular, Gagarin being the first man in space, the United
States gathered the best of its engineers and set itself the goal of reaching the Moon within a decade. In an expanding 2nd
edition of How Apollo Flew to the Moon, David Woods tells the exciting story of how the resulting Apollo flights were
conducted by following a virtual flight to the Moon and its exploration of the surface. From launch to splashdown, he hitches
a ride in the incredible spaceships that took men to another world, exploring each step of the journey and detailing the
enormous range of disciplines, techniques, and procedures the Apollo crews had to master. While describing the
tremendous technological accomplishment involved, he adds the human dimension by calling on the testimony of the
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people who were there at the time. He provides a wealth of fascinating and accessible material: the role of the powerful
Saturn V, the reasoning behind trajectories, the day-to-day concerns of human and spacecraft health between two worlds,
the exploration of the lunar surface and the sheer daring involved in traveling to the Moon and the mid-twentieth century.
Given the tremendous success of the original edition of How Apollo Flew to the Moon, the second edition will have a new
chapter on surface activities, inspired by reader's comment on Amazon.com. There will also be additional detail in the
existing chapters to incorporate all the feedback from the original edition, and will include larger illustrations.

Principles of Nuclear Rocket Propulsion
A well written, comprehensive future of rockets, missiles and space propulsion systems, presented in an interesting fashion
that accomodates (rather than intimidates) the non-scientist.

Powered Flight
The Development of Propulsion Technology for U.S. Space-launch Vehicles
Stages to Saturn
Theory of Aerospace Propulsion, Second Edition, teaches engineering students how to utilize the fundamental principles of
fluid mechanics and thermodynamics to analyze aircraft engines, understand the common gas turbine aircraft propulsion
systems, be able to determine the applicability of each, perform system studies of aircraft engine systems for specified
flight conditions and preliminary aerothermal design of turbomachinery components, and conceive, analyze, and optimize
competing preliminary designs for conventional and unconventional missions. This updated edition has been fully revised,
with new content, new examples and problems, and improved illustrations to better facilitate learning of key concepts.
Includes broader coverage than that found in most other books, including coverage of propellers, nuclear rockets, and
space propulsion to allows analysis and design of more types of propulsion systems Provides in-depth, quantitative
treatments of the components of jet propulsion engines, including the tools for evaluation and component matching for
optimal system performance Contains additional worked examples and progressively challenging end-of- chapter exercises
that provide practice for analysis, preliminary design, and systems integration

Turbopump Systems for Liquid Rocket Engines
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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.

Theory of Aerospace Propulsion
Rocket Propulsion Elements
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.

Liquid Rocket Engine Injectors
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.

Ignition!
Mars
Rocket Science
This absorbing book describes the long development of the Soviet space shuttle system, its infrastructure and the space
agency’s plans to follow up the first historic unmanned mission. The book includes comparisons with the American shuttle
system and offers accounts of the Soviet test pilots chosen for training to fly the system, and the operational, political and
engineering problems that finally sealed the fate of Buran and ultimately of NASA’s Shuttle fleet.
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Energiya-Buran
The Future of U.S. Rocketry
This book concentrates on modeling and numerical simulations of combustion in liquid rocket engines, covering liquid
propellant atomization, evaporation of liquid droplets, turbulent flows, turbulent combustion, heat transfer, and combustion
instability. It presents some state of the art models and numerical methodologies in this area. The book can be categorized
into two parts. Part 1 describes the modeling for each subtopic of the combustion process in the liquid rocket engines. Part
2 presents detailed numerical methodology and several representative applications in simulations of rocket engine
combustion.

34th AIAA/ASME/SAE/ASEE Joint Propulsion Conference & Exhibit
Rocket and Spacecraft Propulsion
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; rigid-body 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

Liquid Rocket Engine Combustion Instability
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How Apollo Flew to the Moon
Rocket and air-breathing propulsion systems are the foundation on which planning for future aerospace systems rests. A
Review of United States Air Force and Department of Defense Aerospace Propulsion Needs assesses the existing technical
base in these areas and examines the future Air Force capabilities the base will be expected to support. This report also
defines gaps and recommends where future warfighter capabilities not yet fully defined could be met by current science
and technology development plans.

Soviet and Russian Lunar Exploration
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.

92-3365 - 92-3399
In this definitive study, J. D. Hunley traces launch-vehicle technology from Goddard's early rockets through the Titan IVA
and the Space Shuttle, with a focus on space-launch vehicles. Focusing especially on the engineering culture of the
program, Hunley communicates the very human side of technological development by means of anecdotes, character
sketches, and case studies of problems faced by rocket engineers. He shows how such a highly adaptive approach enabled
the evolution of a hugely complicated technology that was impressive--but decidedly not rocket science.

Modern Engineering for Design of Liquid-Propellant Rocket Engines
Reusable Rocket Engine Maintenance Study
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
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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.

History of Liquid Propellant Rocket Engines
Internal Combustion Processes of Liquid Rocket Engines
Readers of this book will be able to: utilize the fundamental principles of fluid mechanics and thermodynamics to analyze
aircraft engines, understand the common gas turbine aircraft propulsion systems and be able to determine the applicability
of each, perform system studies of aircraft engine systems for specified flight conditions, perform preliminary aerothermal
design of turbomachinery components, and conceive, analyze, and optimize competing preliminary designs for
conventional and unconventional missions. Early coverage of cycle analysis provides a systems perspective, and offers
context for the chapters on turbomachinery and components Broader coverage than found in most other books - including
coverage of propellers, nuclear rockets, and space propulsion - allows analysis and design of more types of propulsion
systems In depth, quantitative treatments of the components of jet propulsion engines provides the tools for evaluation and
component matching for optimal system performance Worked examples and end of chapter exercises provide practice for
analysis, preliminary design, and systems integration

The Saturn V F-1 Engine
A classic study of the development of the Saturn launch vehicle that took Americans to the Moon in the 1960s. This Saturn
rocket was developed as a means of accomplishing President Kennedy1s 1961 commitment for the U.S. to reach the Moon
before the end of the decade. This book not only tells the important story of the development of the Saturn rocket, and the
people who designed and built it, but also recounts the stirring exploits of its operational life from orbital missions around
Earth testing Apollo equipment to the Moon and back. Essential reading for anyone seeking to understand the development
of space flight in America. Black and white photos.

Astronautics
From Space News. January 27, 1997: "Many would do well reading this treasure of facts covering the development of U.S.
launch vehicles. Starting from American Robert Goddard's pioneering work, Hujsak provides an overview of a half-century of
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booster business. The Atlas, Delta, Titan, space shuttle and its derivations are covered, as are the Delta Clipper and the
single-stage-to-orbit National Aerospace Plane project. Also covered is past work on nuclear-powered rockets, as well as
looks at unconventional propulsion using lasers and interstellar ramjets. This is a straightforward, no-nonsense easy-to-read
book, particularly for those unfamiliar with the evolution of U.S. space launch capability."

Advanced Propulsion Systems
NASA SP.
th th Mars, the Red Planet, fourth planet from the Sun, forever linked with 19 and 20 Century fantasy of a bellicose,
intelligent Martian civilization. The romance and excitement of that fiction remains today, even as technologically
sophisticated - botic orbiters, landers, and rovers seek to unveil Mars’ secrets; but so far, they have yet to find evidence of
life. The aura of excitement, though, is justified for another reason: Mars is a very special place. It is the only planetary
surface in the Solar System where humans, once free from the bounds of Earth, might hope to establish habitable, selfsufficient colonies. Endowed with an insatiable drive, focused motivation, and a keen sense of - ploration and adventure,
humans will undergo the extremes of physical hardship and danger to push the envelope, to do what has not yet been
done. Because of their very nature, there is little doubt that humans will in fact conquer Mars. But even earth-bound
extremes, such those experienced by the early polar explorers, may seem like a walk in the park compared to future
experiences on Mars.

Remembering the Giants
This book tells the story of the Soviet and Russian lunar programme, from its origins to the present-day federal Russian
space programme. Brian Harvey describes the techniques devised by the USSR for lunar landing, from the LK lunar module
to the LOK lunar orbiter and versions tested in Earth’s orbit. He asks whether these systems would have worked and
examines how well they were tested. He concludes that political mismanagement rather than technology prevented the
Soviet Union from landing cosmonauts on the moon. The book is well timed for the return to the moon by the United States
and the first missions there by China and India.

Rocket Propulsion Elements
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Liquid Rocket Engine Centrifugal Flow Turbopumps
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.

History of Liquid Propellant Rocket Engines
Theory of Aerospace Propulsion
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 challenge
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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

36th AIAA/ASME/SAE/ASEE Joint Propulsion Conference & Exhibit: 2000-3400 - 2000-3449
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.

The Saturn V F-1 Engine
Whilst most contemporary books in the aerospace propulsion field are dedicated primarily to gas turbine engines, there is
often little or no coverage of other propulsion systems and devices such as propeller and helicopter rotors or detailed
attention to rocket engines. By taking a wider viewpoint, Powered Flight - The Engineering of Aerospace Propulsion aims to
provide a broader context, allowing observations and comparisons to be made across systems that are overlooked by
focusing on a single aspect alone. The physics and history of aerospace propulsion are built on step-by-step, coupled with
the development of an appreciation for the mathematics involved in the science and engineering of propulsion. Combining
the author’s experience as a researcher, an industry professional and a lecturer in graduate and undergraduate aerospace
engineering, Powered Flight - The Engineering of Aerospace Propulsion covers its subject matter both theoretically and with
an awareness of the practicalities of the industry. To ensure that the content is clear, representative but also interesting the
text is complimented by a range of relevant graphs and photographs including representative engineering, in addition to
several propeller performance charts. These items provide excellent reference and support materials for graduate and
undergraduate projects and exercises. Students in the field of aerospace engineering will find that Powered Flight - The
Engineering of Aerospace Propulsion supports their studies from the introductory stage and throughout more intensive
follow-on studies.
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