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Stages to Saturn
Lul u. com

A cl assic study of
t he devel opnent of
t he Saturn | aunch
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vehicle that took
Anericans to the
Moon in the 1960s.
This Saturn rocket
was devel oped as a
nmeans of
acconpl i shi ng

Presi dent Kennedyls
1961 comm tnent for
the U S. to reach

t he Moon before the
end of the decade.
Thi s book not only
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tells the inportant The problem of ascertaining

story of the

devel opnent of the
Saturn rocket, and
t he peopl e who
desi gned and built
it, but also
recounts the
stirring exploits
of its operational
life fromorbital
m ssi ons around
Earth testing
Apol | o equi pnent to
t he Moon and back.
Essential reading
for anyone seeking
to understand the
devel opnent of

space flight in
America. Black and
whi t e phot os.

High-pressure Calorimeter
Chamber Tests for Liquid

Oxygen/kerosene
(LOX/RP-1) Rocket

x 7

Combustion Butterworth-
Heinemann
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the extent of attainment of
thermodynamic equilibrium
during combustion in large
rocket engines is discussed
with reference to the
LOXRP-1 system.
Calculations were made of
concentration, pressure, and
temperature gradients in
both large booster and
sustainer engines. Rapid
changes were found to occur
in these parameters in the
first foot of the nozzle.
Cooling rates, exceeding 10
to the 7th power degrees R
per second indicate little
possibility of achieving
equilibrium conditions
during the initial phases of
the expansion process. Since
theoretical absolute reaction
rate calculations are not
sufficiently accurate to clarify
this situation, determination
of the rate of establishment
of equilibrium must await
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experimental verification.
Such experiments are
required to provide needed
information: (a) regarding
the extent of equilibrium in
existing rocket engines, and
(b) for altering contours so
that reversible
thermodynamic equilibrium
can be more nearly favored
in all sections of the nozzle.
(Author).

Ignition! Cambridge
University Press

This book describes a
new type of rocket
science needed to create
low-cost, reliable,
responsive space
transportation. You don't
have to be a rocket
scientist to understand
the issues explored within
this book. The text is
beyond the current state-
of-the-art engineering of
modern launch vehicles,
going into a scientific
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investigation that opens
the door to true design
optimization. The purpose
of this work is to enable
the reader to understand
how low-cost space
transportation is practical,
and why it has been so
hard to achieve.

1966 NASA Authorization
John Wiley & Sons

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.

Internal Combustion
Processes of Liquid Rocket
Engines DIANE Publishing
Get up to speed with this
robust introduction to the
aerothermodynamics
principles underpinning jet
propulsion, and learn how
to apply these principles to
jet engine components.
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Suitable for undergraduate software resources, to

students in aerospace and
mechanical engineering,
and for professional
engineers working in jet
propulsion, this textbook
includes consistent
emphasis on fundamental
phenomena and key
governing equations,
providing students with a
solid theoretical grounding
on which to build practical
understanding; clear
derivations from first
principles, enabling
students to follow the
reasoning behind key
assumptions and decisions,
and successfully apply
these approaches to new
problems; practical
examples grounded in real-
world jet propulsion
scenarios illustrate new
concepts throughout the
book, giving students an

enhance student teaching.
High-pressure Calorimeter
Chamber Tests for Liquid
Oxygen/kerosene
(LOX/RP-1) Rocket
Combustion National
Academies Press
Considering a broad range
of fundamental factors and
conditions influencing the
optimal design and
operation of machinery, the
Handbook of Machinery
Dynamics emphasizes the
force and motion analysis
of machine components in
multiple applications.
Containing details on basic
theories and particular
problems, the Handbook of
Machinery Dynamics

Fundamentals of
Rocket Propulsion
Rutgers University
Press

early introduction to jet and A new model for the

rocket engine
considerations; and online
materials for course
instructors, including
solutions, figures, and
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design and analysis of
a regeneratively cooled
rocket engine is
developed. In this
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model two proven 4, Appendices 6-8
rocket thermal analysis Createspace

codes, TDK and RTE, Independent Publishing
were conjugated. The Platform

integration of these The definitive text on
codes was rocket propulsion—now
accomplished via an revised to reflect
interface file. The advancements in the
accuracy of this field For sixty years,

combined TDK-RTE Sutton's Rocket

model was examined by Propulsion Elements
comparing its results to has been regarded as
those of other methods the single most

for the SSME and authoritative
experimental data for a sourcebook on rocket
liquid oxygen cooled propulsion technology.

RP1/LOX engine. As with the previous
Several of the additions edition, coauthored
and modifications with Oscar Biblarz, the
incorporated into this  Eighth Edition of
model make it an Rocket Propulsion
excellent tool for Elements offers a
designing the cooling  thorough introduction
circuits of to basic principles of
regeneratively cooled rocket propulsion for
engines. guided missiles, space

Liguid Rocket Booster flight, or satellite flight.
Study. Volume 2, Book It describes the
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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
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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
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aerospace engineering practicing engineers in the

will find this updated
classic indispensable
for its scope of

coverage and utility.
Scientific and Technical
Aerospace Reports AIAA
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
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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.

Independent Offices
Appropriations for
1967 CRC Press

For the pressure fed
engines, detailed trade
studies were
conducted defining
engine features such
as thrust vector control
methods, thrust
chamber construction,
etc. This was followed
by engine design
layouts and booster
propulsion
configuration layouts.
For the pump fed
engines parametric
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performance and weight reproduce the chemical
data was generated for and thermodynamic state
both O2/H2 and properties of the rocket
02/RP-1 engines. engine combustion

Subsequent studies chamber. Absolute
resulted in the measurements of

selection of both shortwave infrared

LOX/RP-1 and O2/H2 (SWIR) radiation from a

variety of plumes are
propellants for the being obtained. The

pump fed engines. More yrgpellant combinations

detailed analysis of the peing investigated are
selected LOX/RP-1 and UDMH/N204,

0O2/H2 engines was A-50/N204, RP-1/LOX,
conducted during the  and H2/02. (Modified

final phase of the study. author abstract).
Unspeciﬁed Center NASA Technical Paper

NASA-CR-183603, Springer Science &
NAS 1.26:183603 Business Media
NAS8-37137... Annotation Since the
Rocket Propulsion invention of the V-2
Elements MDPI rocket during World
The report documents War |l, combustion
the running conditions  jnstabilities have been

necessary to simulate recognized as one of
RP-1/LOX and various  the most difficult

Amine/N204 rocket
engine plumes using the
Grumman Detonation
Tube Facility to

problems in the
development of liquid
propellant rocket

Page 8/14 May, 18 2024
Lox Rp1 Rocket Engine



engines. This book is
the first published in
the United States on
the subject since
NASA's Liquid Rocket
Combustion Instability
(NASA SP-194) in
1972. In this book,
experts cover four
major subject areas:
engine phenomenology
and case studies,
fundamental
mechanisms of
combustion instability,
combustion instability
analysis, and engine
and component testing.
Especially noteworthy
Is the inclusion of
technical information
from Russia and

China--a first.

Liguid Oxygen Cooling of
High Pressure
LOX/hydrocarbon Rocket
Thrust Chambers
Createspace Independent
Publishing Platform
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The book is an amazing
collection of technical
papers dealing with hybrid
rockets. Once perceived as
a niche technology, for
about a decade, hybrid
rockets have enjoyed
renewed interest from both
the propulsion technical
community and industry.
Hybrid motors can be used
in practically all
applications where a rocket
is employed, but there are
certain cases where they
present a superior fit, such
as sounding rockets,
tactical missile systems,
launch boosters and the
emerging field of
commercial space
transportation. The novel
space tourism business,
indeed, will benefit from
their safety and lower
recurrent development
costs. The subjects
addressed in the book
include the cutting edge
technology employed to
push forward this relatively
new propulsion concept,
spanning systems to
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improve fuel regression
rate, control of the mixture
ratio to optimize
performance, computational
fluid dynamics applied to
the simulation of the
internal ballistics, and some
other novel system
applications.

1966 NASA
Authorization, Hearings...
AlAA

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
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capabilities not yet fully

defined could be met by
current science and
technology development
plans.

Lox/Hydrocarbon Rocket
Engine Analytical Design
Methodology Development
and Validation. Volume 2
John Wiley & Sons

This final report includes a
discussion of the work
accomplished during the
period from Dec. 1988
through Nov. 1991. The
objective of the program
was to assemble existing
performance and
combustion stability
models into a usable design
methodology capable of
designing and analyzing
high-performance and
stable LOX/hydrocarbon
booster engines. The
methodology was then
used to design a validation
engine. The capabilities
and validity of the
methodology were
demonstrated using this
engine in an extensive hot
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fire test program. The
engine used LOX/RP-1

were spontaneous in the
first tangential mode.

propellants and was tested Although stability bombs

over a range of mixture

ratios, chamber pressures,

and acoustic damping

were used and generated
overpressures of
approximately 20 percent,

device configurations. This no tests were driven

volume contains time
domain and frequency

unstable by the bombs. The
stability instrumentation

domain stability plots which included six high-frequency

indicate the pressure

Kistler transducers in the

perturbation amplitudes and combustion chamber, a high-

frequencies from

frequency Kistler

approximately 30 tests of a transducer in each

50K thrust rocket engine

propellant manifold, and tri-

using LOX/RP-1 propellants axial accelerometers.

over a range of chamber
pressures from 240 to
1750 psia with mixture
ratios of from 1.2 to 7.5.
The data is from test
configurations which used
both bitune and monotune
acoustic cavities and from
tests with no acoustic
cavities. The engine had a
length of 14 inches and a
contraction ratio of 2.0
using a 7.68 inch diameter
injector. The data was
taken from both stable and
unstable tests. All
combustion instabilities
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Performance data is
presented, both
characteristic velocity
efficiencies and energy
release efficiencies, for
those tests of sufficient
duration to record steady
state values. Niiya, Karen
E. and Walker, Richard E.
and Pieper, Jerry L. and
Nguyen, Thong V.
Unspecified Center
COMBUSTION
CHAMBERS; CO...
Liquid Rocket Engine
Combustion Instability
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Createspace Independent interpretation of the

Publishing Platform

This document reports
the experimental and
analytical research
carried out at the Penn
State Propulsion
Engineering Research
Center in support of
NASA's plan to develop
advanced technologies
for future single stage to
orbit (SSTO) propulsion
systems. The focus of
the work is on
understanding specific
technical issues related
to bi-propellant and tri-
propellant thrusters. The
experiments concentrate
on both cold flow
demonstrations and hot-
fire uni-element tests to
demonstrate concepts
that can be incorporated
into hardware design and
development. The
analysis is CFD-based
and is intended to
support the design and
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experiments and to
extrapolate findings to
full-scale designs. The
research is divided into
five main categories that
iImpact various SSTO
development scenarios.
The first category
focuses on RP-1/gaseous
hydrogen (GH2)/gaseous
oxygen (GO2) tri-
propellant combustion
with specific emphasis on
understanding the
benefits of hydrogen
addition to RP-1/oxygen
combustion and in
developing innovative
injector technology. The
second category
investigates liquid
oxygen (LOX)/GH2
combustion at main
chamber near
stoichiometric conditions
to improve understanding
of existing LOX/GH2
rocket systems. The
third and fourth
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categories investigate the Theory of Aerospace

technical issues related
with oxidizer-rich and
fuel-rich propulsive
concepts, issues that are
necessary for developing
the full-flow engine
cycle. Here, injector
technology issues for
both LOX/GH2 and

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

LOX/RP-1 propellants are applicability of each,

examined. The last
category, also related to
the full-flow engine
cycle, examines injector
technology needs for
GO2/GH2 propellant
combustion at near-
stoichiometric conditions
for main chamber
application. Santoro,
Robert J. and Merkle,
Charles L. Marshall
Space Flight Center
NCC8-46

Hearings Lox/Hydrocarbon
Rocket Engine Analytical
Design Methodology
Development and
Validation. Volume 2
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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
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coverage of propellers,
nuclear rockets, and space
propulsion to allows

Equips students with an up-
to-date practical knowledge
of rocket propulsion,

analysis and design of more numerous homework

types of propulsion
systems Provides in-depth,
guantitative treatments of
the components of jet
propulsion engines,
including the tools for
evaluation and component
matching for optimal
system performance
Contains additional worked

problems, and online self-
study materials.

Recent Advances in Spray
Combustion

An understandable
perspective on the types of
space propulsion systems
necessary to enable low-
cost space flights to Earth
orbit and to the Moon and

examples and progressively the future developments
challenging end-of- chapter necessary for exploration

exercises that provide
practice for analysis,
preliminary design, and
systems integration

A Review of United States
Air Force and Department
of Defense Aerospace
Propulsion Needs AIAA
Lox/Hydrocarbon Rocket
Engine Analytical Design
Methodology Development
and Validation. Volume
2Createspace Independent
Publishing Platform
Fundamental of Acoustic
Instabilities in Liquid-
Propellant Rockets AIAA
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of the solar system and
beyond to the stars.
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