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Elements Of Propulsion Gas Turbines And Rockets
This physics-first, design-oriented textbook explains concepts of gas turbine
secondary flows, reduced-order modeling methods, and 3-D CFD.
The second edition of a comprehensive textbook that introduces turbomachinery
and gas turbines through design methods and examples. This comprehensive
textbook is unique in its design-focused approach to turbomachinery and gas
turbines. It offers students and practicing engineers methods for configuring
these machines to perform with the highest possible efficiency. Examples and
problems are based on the actual design of turbomachinery and turbines. After
an introductory chapter that outlines the goals of the book and provides
definitions of terms and parts, the book offers a brief review of the basic
principles of thermodynamics and efficiency definitions. The rest of the book is
devoted to the analysis and design of real turbomachinery configurations and gas
turbines, based on a consistent application of thermodynamic theory and a more
empirical treatment of fluid dynamics that relies on the extensive use of design
charts. Topics include turbine power cycles, diffusion and diffusers, the analysis
and design of three-dimensional free-stream flow, and combustion systems and
combustion calculations. The second edition updates every chapter, adding
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material on subjects that include flow correlations, energy transfer in
turbomachines, and three-dimensional design. A solutions manual is available for
instructors. This new MIT Press edition makes a popular text available again,
with corrections and some updates, to a wide audience of students, professors,
and professionals.
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.
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
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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 twoengine 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.
This book offers gas turbine users and manufacturers a valuable resource to help
them sort through issues associated with combustion instabilities. In the last ten
years, substantial efforts have been made in the industrial, governmental, and
academic communities to understand the unique issues associated with
combustion instabilities in low-emission gas turbines. The objective of this book is
to compile these results into a series of chapters that address the various facets
of the problem. The Case Studies section speaks to specific manufacturer and
user experiences with combustion instabilities in the development stage and in
fielded turbine engines. The book then goes on to examine The Fundamental
Mechanisms, The Combustor Modeling, and Control Approaches.
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
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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
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.
There has been a remarkable difference in the research and development
regarding gas turbine technology for transportation and power generation. The
former remains substantially florid and unaltered with respect to the past as the
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superiority of air-breathing engines compared to other technologies is by far
immense. On the other hand, the world of gas turbines (GTs) for power
generation is indeed characterized by completely different scenarios in so far as
new challenges are coming up in the latest energy trends, where both a reduction
in the use of carbon-based fuels and the raising up of renewables are becoming
more and more important factors. While being considered a key technology for
base-load operations for many years, modern stationary gas turbines are in fact
facing the challenge to balance electricity from variable renewables with that from
flexible conventional power plants. The book intends in fact to provide an
updated picture as well as a perspective view of some of the abovementioned
issues that characterize GT technology in the two different applications: aircraft
propulsion and stationary power generation. Therefore, the target audience for it
involves design, analyst, materials and maintenance engineers. Also
manufacturers, researchers and scientists will benefit from the timely and
accurate information provided in this volume. The book is organized into three
main sections including 10 chapters overall: (i) Gas Turbine and Component
Performance, (ii) Gas Turbine Combustion and (iii) Fault Detection in Systems
and Materials.
AIRCRAFT PROPULSION
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Annotation A design textbook attempting to bridge the gap between traditional
academic textbooks, which emphasize individual concepts and principles; and design
handbooks, which provide collections of known solutions. The airbreathing gas turbine
engine is the example used to teach principles and methods. The first edition appeared
in 1987. The disk contains supplemental material. Annotation c. Book News, Inc.,
Portland, OR (booknews.com).
The Gas Turbine Engineering Handbook has been the standard for engineers involved
in the design, selection, and operation of gas turbines. This revision includes new case
histories, the latest techniques, and new designs to comply with recently passed
legislation. By keeping the book up to date with new, emerging topics, Boyce ensures
that this book will remain the standard and most widely used book in this field. The new
Third Edition of the Gas Turbine Engineering Hand Book updates the book to cover the
new generation of Advanced gas Turbines. It examines the benefit and some of the
major problems that have been encountered by these new turbines. The book keeps
abreast of the environmental changes and the industries answer to these new
regulations. A new chapter on case histories has been added to enable the engineer in
the field to keep abreast of problems that are being encountered and the solutions that
have resulted in solving them. Comprehensive treatment of Gas Turbines from Design
to Operation and Maintenance. In depth treatment of Compressors with emphasis on
surge, rotating stall, and choke; Combustors with emphasis on Dry Low NOx
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Combustors; and Turbines with emphasis on Metallurgy and new cooling schemes. An
excellent introductory book for the student and field engineers A special maintenance
section dealing with the advanced gas turbines, and special diagnostic charts have
been provided that will enable the reader to troubleshoot problems he encounters in the
field The third edition consists of many Case Histories of Gas Turbine problems. This
should enable the field engineer to avoid some of these same generic problems
Elements of PropulsionGas Turbines and RocketsAmer Inst of Aeronautics &
Industrial Gas Turbines: Performance and Operability explains important aspects of gas
turbine performance such as performance deterioration, service life and engine
emissions. Traditionally, gas turbine performance has been taught from a design
perspective with insufficient attention paid to the operational issues of a specific site.
Operators are not always sufficiently familiar with engine performance issues to resolve
operational problems and optimise performance. Industrial Gas Turbines: Performance
and Operability discusses the key factors determining the performance of compressors,
turbines, combustion and engine controls. An accompanying engine simulator CD
illustrates gas turbine performance from the perspective of the operator, building on the
concepts discussed in the text. The simulator is effectively a virtual engine and can be
subjected to operating conditions that would be dangerous and damaging to an engine
in real-life conditions. It also deals with issues of engine deterioration, emissions and
turbine life. The combined use of text and simulators is designed to allow the reader to
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better understand and optimise gas turbine operation. Discusses the key factors in
determining the perfomance of compressors, turbines, combustion and engine controls
Explains important aspects of gas and turbine perfomance such as service life and
engine emissions Accompanied by CD illustrating gas turbine performance, building on
the concepts discussed in the text
Designed to provide an introduction to the fundamentals of gas turbine engines and jet
propulsion for aerospace or mechanical engineers. The book contains sufficient
material for two sequential courses in propulsion, a course in jet propulsion and a gas
turbine engine components course.
This book was developed directly from a series of Solar Turbines Incorporated internal
short courses that were presented to an audience with a wide range of technical
backgrounds, not necessarily related to turbomachinery. Thus, functional principles and
physical understanding are emphasized, rather than the derivation of complicated
mathematical equations. While the focus of this book is gas turbine theory, it is not
intended to provide an in-depth knowledge of gas turbine aerodynamics or
thermodynamics, nor is it intended to make the reader an expert in the field of
turbomachinery. Readers will benefit from the many topics and theories that pertain to
the subject matter.The text emphasizes simplified explanations of complex physical
theories. Hopefully, readers will utilize this book to develop an appreciation of the many
engineering disciplines that are involved in the design and analysis of gas turbines.
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Readers are also encouraged to further investigate a wide range of topics by studying
more specific, subject-matter literature.

A vital resource for pilots, instructors, and students, from the most trusted source
of aeronautic information.
This text provides an introduction to the fundamentals of gas turbine engines and
jet propulsion for aerospace or mechanical engineers. The book contains
sufficient material for two sequential courses in propulsion (advanced fluid
dynamics), an introductory course in jet propulsion, and a gas turbine engine
components course. The text is divided into four parts: introduction to aircraft
propulsion; basic concepts and one-dimensional/gas dynamics; analysis and
performance of air breathing propulsion systems; and analysis and design of gas
turbine engine components.
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
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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
This hallmark text on Gas Turbines covers all aspects of the subject. The topics
have been explained right from the fundamentals so that even a beginner can
comprehend the exposition. Various chapters such as Inlets and Nozzles,
Blades, Environmental Considerations and Applications and Rocket Propulsion
make the book complete. Theoretical descriptions of the topics is crisp and well
organized without the presence of any superfluous content which is supported
really well with the help of pedagogical features. This edition is a thoroughly
revised and updated one. All in all a must read for the readers of Gas Turbines.
This book provides a comprehensive basics-to-advanced course in an aerothermal 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
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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.
Presenting contributions from renowned experts in the field, this book covers
research and development in fundamental areas of heat exchangers, which
include: design and theoretical development, experiments, numerical modeling
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and simulations. This book is intended to be a useful reference source and guide
to researchers, postgraduate students, and engineers in the fields of heat
exchangers, cooling, and thermal management.
A significant addition to the literature on gas turbine technology, the second
edition of Gas Turbine Performance is a lengthy text covering product advances
and technological developments. Including extensive figures, charts, tables and
formulae, this book will interest everyone concerned with gas turbine technology,
whether they are designers, marketing staff or users.
Prepared at the request of NASA, Aeronautical Technologies for the Twenty-First Century
presents steps to help prevent the erosion of U.S. dominance in the global aeronautics market.
The book recommends the immediate expansion of research on advanced aircraft that travel at
subsonic speeds and research on designs that will meet expected future demands for
supersonic and short-haul aircraft, including helicopters, commuter aircraft, "tiltrotor," and other
advanced vehicle designs. These recommendations are intended to address the needs of
improved aircraft performance, greater capacity to handle passengers and cargo, lower cost
and increased convenience of air travel, greater aircraft and air traffic management system
safety, and reduced environmental impacts.
The book is written for engineers and students who wish to address the preliminary design of
gas turbine engines, as well as the associated performance calculations, in a practical manner.
A basic knowledge of thermodynamics and turbomachinery is a prerequisite for understanding
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the concepts and ideas described. The book is also intended for teachers as a source of
information for lecture materials and exercises for their students. It is extensively illustrated
with examples and data from real engine cycles, all of which can be reproduced with GasTurb
(TM). It discusses the practical application of thermodynamic, aerodynamic and mechanical
principles. The authors describe the theoretical background of the simulation elements and the
relevant correlations through which they are applied, however they refrain from detailed
scientific derivations.
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
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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.
U.S. Air Force (USAF) planners have envisioned that uninhabited air vehicles (UAVs), working
in concert with inhabited vehicles, will become an integral part of the future force structure.
Current plans are based on the premise that UAVs have the potential to augment, or even
replace, inhabited aircraft in a variety of missions. However, UAV technologies must be better
understood before they will be accepted as an alternative to inhabited aircraft on the battlefield.
The U.S. Air Force Office of Scientific Research (AFOSR) requested that the National
Research Council, through the National Materials Advisory Board and the Aeronautics and
Space Engineering Board, identify long-term research opportunities for supporting the
development of technologies for UAVs. The objectives of the study were to identify
technological developments that would improve the performance and reliability of
â€œgeneration-after-nextâ€ UAVs at lower cost and to recommend areas of fundamental
research in materials, structures, and aeronautical technologies. The study focused on
innovations in technology that would â€œleapfrogâ€ current technology development and would
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be ready for scaling-up in the post-2010 time frame (i.e., ready for use on aircraft by 2025).
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 included are atmosphere programs, quasi-onedimensional 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).
Everything you wanted to know about industrial gas turbines for electric power generation in
one source with hard-to-find, hands-on technical information.
When the First Edition of this book was written in 1951, the gas turbine was just becoming
established as a powerplant for military aircraft. It took another decade before the gas turbine
was introduced to civil aircraft, and this market developed so rapidly that the passenger liner
was rendered obsolete. Other markets like naval propulsion, pipeline compression and
electrical power applications grew steadily. In recent years the gas turbine, in combination with
the steam turbine, has played an ever-increasing role in power generation. Despite the rapid
advances in both output and efficiency, the basic theory of the gas turbine has remained
unchanged. The layout of this new edition is broadly similar to the original, but greatly
expanded and updated, comprising an outline of the basic theory, aerodynamic design of
individual components, and the prediction of off-design performance. The addition of a chapter
devoted to the mechanical design of gas turbines greatly enhances the scope of the book.
Descriptions of engine developments and current markets make this book useful to both
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students and practising engineers.

The primary human activities that release carbon dioxide (CO2) into the atmosphere
are the combustion of fossil fuels (coal, natural gas, and oil) to generate electricity, the
provision of energy for transportation, and as a consequence of some industrial
processes. Although aviation CO2 emissions only make up approximately 2.0 to 2.5
percent of total global annual CO2 emissions, research to reduce CO2 emissions is
urgent because (1) such reductions may be legislated even as commercial air travel
grows, (2) because it takes new technology a long time to propagate into and through
the aviation fleet, and (3) because of the ongoing impact of global CO2 emissions.
Commercial Aircraft Propulsion and Energy Systems Research develops a national
research agenda for reducing CO2 emissions from commercial aviation. This report
focuses on propulsion and energy technologies for reducing carbon emissions from
large, commercial aircraftâ€" single-aisle and twin-aisle aircraft that carry 100 or more
passengersâ€"because such aircraft account for more than 90 percent of global
emissions from commercial aircraft. Moreover, while smaller aircraft also emit CO2,
they make only a minor contribution to global emissions, and many technologies that
reduce CO2 emissions for large aircraft also apply to smaller aircraft. As commercial
aviation continues to grow in terms of revenue-passenger miles and cargo ton miles,
CO2 emissions are expected to increase. To reduce the contribution of aviation to
climate change, it is essential to improve the effectiveness of ongoing efforts to reduce
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emissions and initiate research into new approaches.
Covers the design of engine control & monitoring systems for both turbofan &
turboshaft engines, focusing on four key topics: modeling of engine dynamics;
application of specific control design methods to gas turbine engines; advanced control
concepts; &, engine condition monitoring.
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
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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.
Presents the fundamentals of the gas turbine engine, including cycles, components,
component matching, and environmental considerations.
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