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Liquid Rocket Engine Design
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 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.
From the component design to the subsystem design to the engine systems design, engine
development, and flight-vehicle application, this how-to text bridges the gap between basic
physical and design principles and actual rocket-engine design as its done in industry. More
than 470 illustrations and tables help to make this book a must-read for advanced students and
engineers active in all phases of engine systems design, development, and application in
industry and in government agencies.
Modern Engineering for Design of Liquid-Propellant Rocket EnginesAIAAModern Engineering
for Design of Liquid-propellant Rocket EnginesAiaa
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.

Annotation Since the invention of the V-2 rocket during World War II, combustion
instabilities have been recognized as one of the most difficult problems in the
development of liquid propellant rocket 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.
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.
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If the United States hopes to continue as a leader in space, it must invest now in
better earth-to-orbit technology by replacing obsolete launch facilities while also
developing a new class of more robust and reliable vehicles. From Earth to Orbit
provides strategies to reduce launch costs while increasing the reliability and
resilency of vehicles. It also recommends continued improvements for the Space
Shuttle Orbiter and its subsystems and the development of a Space
Transportation Main Engine (STME).
This is the first book to cover development and testing practices for liquid rocket
engines in Russia and the former Soviet Union.
The only comprehensive text available on space propulsion for students and
professionals in astronautics.
Theoretical and design principles of liquid rocket engines are presented. Extensive
coverage is given to processes taking place in the combustion chamber, calculations of
mixing systems, the cooling and contour calculation of the nozzles, calculation and
selection of optimal parameters, turbopump and fuel feed pressurization systems,
generation of the working medium for the turbine and fuel feed pressurization system,
design and integration of pneumohydraulic systems for liquid rocket engines,
calculation methods and selection of a liquid rocket engine parameters with a closed
generation circuit of the working medium for the turbine. Basic theoretical and design
principles of processes taking place in different types of liquid rocket engines are
presented. The operation of main subsystems and the calculation of their
characteristics are discussed. (Author).
The solution of problems of combustion instability for more effective communication
between the various workers in this field is considered. The extent of combustion
instability problems in liquid propellant rocket engines and recommendations for their
solution are discussed. The most significant developments, both theoretical and
experimental, are presented, with emphasis on fundamental principles and
relationships between alternative approaches.
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.
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
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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.
This book, a translation of the French title Technologie des Propergols Solides, offers
otherwise unavailable information on the subject of solid propellants and their use in
rocket propulsion. The fundamentals of rocket propulsion are developed in chapter one
and detailed descriptions of concepts are covered in the following chapters. Specific
design methods and the theoretical physics underlying them are presented, and finally
the industrial production of the propellant itself is explained. The material used in the
book has been collected from different countries, as the development of this field has
occurred separately due to the classified nature of the subject. Thus the reader not only
has an overall picture of solid rocket propulsion technology but a comprehensive view
of its different developmental permutations worldwide.
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 propulsioncomponent cooling, it brings together fundamental research undertaken at universities,
testing carried out at the German Aerospace 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.
Liquid Rocket and Propellants
This book is intended for students and engineers who design and develop liquidpropellant rocket engines, offering them a guide to the theory and practice alike. It first
presents the fundamental concepts (the generation of thrust, the gas flow through the
combustion chamber and the nozzle, the liquid propellants used, and the combustion
process) and then qualitatively and quantitatively describes the principal components
involved (the combustion chamber, nozzle, feed systems, control systems, valves,
propellant tanks, and interconnecting elements). The book includes extensive data on
existing engines, typical values for design parameters, and worked-out examples of
how the concepts discussed can be applied, helping readers integrate them in their own
work. Detailed bibliographical references (including books, articles, and items from the
“gray literature”) are provided at the end of each chapter, together with information on
valuable resources that can be found online. Given its scope, the book will be of
particular interest to undergraduate and graduate students of aerospace engineering.
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
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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.
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.
This book intends to build a bridge for the student and the young engineer: to link the
rocket propulsion fundamentals and elements with the actual rocket engine design and
development work as it is carried out in the industry. The book attempts to further the
understanding of the realistic application of liquid rocket propulsion theories, and to help
avoid or at least reduce time and money consuming errors and disappointments. This
book was written "on the job" for use by those active in all phases of engine systems,
design, development, and application, in industry.
This book contains chapters on nanocomposites for engineering hard materials for high
performance aircraft, rocket and automobile use, using laser pulses to form metal
coatings on glass and quartz, and also tungsten carbide-cobalt nanoparticles using high
voltage discharges. A major section of this book is largely devoted to chapters outlining
and applying analytic methods needed for studies of nanocomposites. As such, this
book will serve as good resource for such analytic methods.
This is the first major publication on liquid-rocket combustion devices since 1960, and
includes 20 chapters prepared by world-renowned experts. Each chapter focuses on a
specific aspect of liquid-propellant combustion and thrust chamber dynamics, and is
Page 4/5

Read Online Liquid Rocket Engine Design
incorporated into the volume in a well-organized, cohesive manner. There are
contributions from nine different countriesChina, France, Germany, Italy, Japan, the
Netherlands, Russia, Sweden, and the United States.
This book intends to build a bridge for the student and the young engineer: to link the
rocket propulsion fundamentals and elements (which are well covered in the literature)
with the actual rocket engine design and development work as it is carried out in
industry (which is very little, if at all covered in literature). The book attempts to further
the understanding of the realistic application of liquid rocket propulsion theories, and to
help avoid or at least reduce time and money consuming errors and disappointments.
In so doing, it also attempts to digest and consolidate numerous closely related
subjects, hitherto often treated as separate, bringing them up to date at the same time.
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