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Popular Science gives our readers the information and tools to improve their
technology and their world. The core belief that Popular Science and our readers
share: The future is going to be better, and science and technology are the
driving forces that will help make it better.

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
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.

In its first centennial, aerospace has matured from a pioneering activity to an
indispensable enabler of our daily life activities. In the next twenty to thirty years,
aerospace will face a tremendous challenge - the development of flying objects
that do not depend on fossil fuels. The twenty-three chapters in this book capture
some of the new technologies and methods that are currently being developed to
enable sustainable air transport and space flight. It clearly illustrates the multi-
disciplinary character of aerospace engineering, and the fact that the challenges
of air transportation and space missions continue to call for the most innovative
solutions and daring concepts.

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
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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

The phenomenal success of integrated product and process development (IPPD)
at such companies as Boeing, Motorola, and Hewlett-Packard has led many
manufacturers to place renewed emphasis on this critical aspect of concurrent
engineering. If you are among those charged with the daunting task of
implementing, upgrading, or maintaining IPPD, you need a single
reference/handbook that covers all of the tools, technologies, and applications
that support IPPD. You need Integrated Product and Process Development.
Emphasizing applications, this extremely user-friendly guide covers everything
from basic principles to cutting-edge research. It addresses ideas and methods in
product design as well as issues related to process design and manufacturing.
Case studies illustrate the application of various tools and techniques of IPPD in
manufacturing for the defense industry, making the most of product planning,
applications of quality function deployment (QFD), the effective use of design
optimization, and integrating design and process planning. Other topics covered
include: ldentifying customer needs using QFD. Issues and constraints in time-
driven product development. Enhancing automated design systems with
functional design. Rapid prototyping. Case-based process planning systems
This book highlights the important need for more efficient and environmentally
sound combustion technologies that utilise renewable fuels to be continuously
developed and adopted. The central theme here is two-fold: internal combustion
engines and fuel solutions for combustion systems. Internal combustion engines
remain as the main propulsion system used for ground transportation, and the
number of successful developments achieved in recent years is as varied as the
new design concepts introduced. It is therefore timely that key advances in
engine technologies are organised appropriately so that the fundamental
processes, applications, insights and identification of future development can be
consolidated. In the future and across the developed and emerging markets of
the world, the range of fuels used will significantly increase as biofuels, new fossil
fuel feedstock and processing methods, as well as variations in fuel standards
continue to influence all combustion technologies used now and in coming
streams. This presents a challenge requiring better understanding of how the fuel
mix influences the combustion processes in various systems. The book allows

extremes of the theme to be covered in a simple yet progressive way.
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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.

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 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.

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-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.

"From understanding the Carnot Cycle in power plants and electrochemical processes in fuel
cells to examining waste heat recovery within industry, this is the "go to" book for those
wanting to explore the many surprising opportunities for improving energy efficiency'. John A.
"Skip' Laitner, Director of Economic and Social Analysis, American Council for an Energy-
Efficient Economy, USA "Scientific understanding and technological options can provide a
successful approach to energy for sustainable development. What are needed are political will,
financial commitment and social readiness. This book is essential in today's debate.' Thomas
B. Johansson, Professor, Lund University, Sweden "Energy Efficiency and the Demand for
Energy Services is remarkable for the scope of its coverage - the whole problem, not just a
slice - and its depth, clarity and approachability. It will serve as an excellent textbook for a wide
range of energy-related university-level courses.' John Straube, Associate Professor,
Department of Civil Engineering and School of Architecture, University of Waterloo, Canada
Reducing and managing humanity's demand for energy is a fundamental part of the effort to
mitigate climate change. In this, the most comprehensive textbook ever written on the subject,
L. D. Danny Harvey lays out the theory and practice of how things must change if we are to
meet our energy needs sustainably. The book begins with a succinct summary of the scientific
basis for concern over global warming, then outlines energy basics and current patterns and
trends in energy use. This is followed by a discussion of current and advanced technologies for
the generation of electricity from fossil fuels. The findings from these sector-by-sector

assessments are then applied to generate scenarios of how global energy demand could
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evolve over the coming decades with full implementation of the economically feasible energy-
saving potential. The book ends with a brief discussion of policies that can be used to reduce
energy demand, but also addresses the limits of technologically based improvements in
efficiency in moderating demand and of the need to rethink some of our underlying
assumptions concerning what we really need. Along with its companion volume on carbon-free
energy supply, and accompanied by extensive supplementary online material, this is an
essential resource for students and practitioners in engineering, architecture, environment and
energy-related fields.

Advanced Control of Turbofan Engines describes the operational performance requirements of
turbofan (commercial) engines from a controls systems perspective, covering industry-
standard methods and research-edge advances. This book allows the reader to design
controllers and produce realistic simulations using public-domain software like CMAPSS:
Commercial Modular Aero-Propulsion System Simulation, whose versions are released to the
public by NASA. The scope of the book is centered on the design of thrust controllers for both
steady flight and transient maneuvers. Classical control theory is not dwelled on, but instead
an introduction to general undergraduate control techniques is provided. Advanced Control of
Turbofan Engines is ideal for graduate students doing research in aircraft engine control and
non-aerospace oriented control engineers who need an introduction to the field.

Process Plant Machinery provides the mechanical, chemical or plant engineer with the
information needed to choose equipment best suited for a particular process, to determine
optimum efficiency, and to conduct basic troubleshooting and maintenance procedures.
Process Plant Machinery is a unique single-source reference for engineers, managers and
technical personnel who need to acquire an understanding of the machinery used in modern
process plants: prime movers and power transmission machines; pumping equipment; gas
compression machinery; and mixing, conveying, and separation equipment. Starting with an
overview of each class, the book quickly leads the reader through practical applications and
size considerations into profusely illustrated component descriptions. Where necessary,
standard theory is expertly explained in shortcut formulas and graphs. Maintainability and
vulnerability concerns are dealt with as well. Fully updated with all new equipment available
Comprehensive Coverage Multi-industry relevance

Presents the fundamentals of the gas turbine engine, including cycles, components,
component matching, and environmental considerations.

Aircraft Engines and Gas Turbines is widely used as a text in the United States and
abroad, and has also become a standard reference for professionals in the aircraft
engine industry. Unique in treating the engine as a complete system at increasing
levels of sophistication, it covers all types of modern aircraft engines, including
turbojets, turbofans, and turboprops, and also discusses hypersonic propulsion systems
of the future. Performance is described in terms of the fluid dynamic and
thermodynamic limits on the behavior of the principal components: inlets, compressors,
combustors, turbines, and nozzles. Environmental factors such as atmospheric
pollution and noise are treated along with performance.This new edition has been
substantially revised to include more complete and up-to-date coverage of
compressors, turbines, and combustion systems, and to introduce current research
directions. The discussion of high-bypass turbofans has been expanded in keeping with
their great commercial importance. Propulsion for civil supersonic transports is taken up
in the current context. The chapter on hypersonic air breathing engines has been
expanded to reflect interest in the use of scramjets to power the National Aerospace
Plane. The discussion of exhaust emissions and noise and associated regulatory
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structures have been updated and there are many corrections and clarifications.Jack L.
Kerrebrock is Richard Cockburn Maclaurin Professor of Aeronautic's and Astronautics
at the Massachusetts Institute of Technology.

A vital resource for pilots, instructors, and students, from the most trusted source of
aeronautic information.

Information on all aspects of vehicle engineering. Includes charts, diagrams. Basic
principles upwards.

Comprehensive textbook which introduces the fundamentals of aerospace engineering
with a flight test perspective Introduction to Aerospace Engineering with a Flight Test
Perspective is an introductory level text in aerospace engineering with a unique flight
test perspective. Flight test, where dreams of aircraft and space vehicles actually take
to the sky, is the bottom line in the application of aerospace engineering theories and
principles. Designing and flying the real machines are often the reasons that these
theories and principles were developed. This book provides a solid foundation in many
of the fundamentals of aerospace engineering, while illuminating many aspects of real-
world flight. Fundamental aerospace engineering subjects that are covered include
aerodynamics, propulsion, performance, and stability and control. Key features: Covers
aerodynamics, propulsion, performance, and stability and control. Includes self-
contained sections on ground and flight test techniques. Includes worked example
problems and homework problems. Suitable for introductory courses on Aerospace
Engineering. Excellent resource for courses on flight testing. Introduction to Aerospace
Engineering with a Flight Test Perspective is essential reading for undergraduate and
graduate students in aerospace engineering, as well as practitioners in industry. It is an
exciting and illuminating read for the aviation enthusiast seeking deeper understanding
of flying machines and flight test.

Broaden your knowledge of jet engine technology and its associated subjects. This is a
technically comprehensive study of the components that constitute a gas turbine aero-
engine and examines each part's design and function in practice. Concentrates on
turbojet, turboprop and turbofan designs, and is applicable to civilian and military
usage. Contains an overview of the main design types and fundamentals, and looks at
air intakes, compressors, turbines and exhaust systems in great detail.

Today's wind energy industry is at a crossroads. Global economic instability has threatened or
eliminated many financial incentives that have been important to the development of specific
markets. Now more than ever, this essential element of the world energy mosaic will require
innovative research and strategic collaborations to bolster the industry as it moves forward.
This text details topics fundamental to the efficient operation of modern commercial farms and
highlights advanced research that will enable next-generation wind energy technologies. The
book is organized into three sections, Inflow and Wake Influences on Turbine Performance,
Turbine Structural Response, and Power Conversion, Control and Integration. In addition to
fundamental concepts, the reader will be exposed to comprehensive treatments of topics like
wake dynamics, analysis of complex turbine blades, and power electronics in small-scale wind
turbine systems.

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,
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scaling and dimensional analysis, turbine and compressor design and characteristics, design
optimization, and off-design performance. The civil aircraft, which formed the core of Part | 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 two-engine aircraft with a greater emphasis on
reduction of fuel burn, so the model created for Part | in this edition is the new efficient aircraft,
a twin aimed at high efficiency.

Performance of the Jet Transport Airplane: Analysis Methods, Flight Operations, and
Regulations presents a detailed and comprehensive treatment of performance analysis
techniques for jet transport airplanes. Uniquely, the book describes key operational and
regulatory procedures and constraints that directly impact the performance of commercial
airliners. Topics include: rigid body dynamics; aerodynamic fundamentals; atmospheric models
(including standard and non-standard atmospheres); height scales and altimetry; distance and
speed measurement; lift and drag and associated mathematical models; jet engine
performance (including thrust and specific fuel consumption models); takeoff and landing
performance (with airfield and operational constraints); takeoff climb and obstacle clearance;
level, climbing and descending flight (including accelerated climb/descent); cruise and range
(including solutions by numerical integration); payload—-range; endurance and holding;
maneuvering flight (including turning and pitching maneuvers); total energy concepts; trip fuel
planning and estimation (including regulatory fuel reserves); en route operations and limitations
(e.g. climb-speed schedules, cruise ceiling, ETOPS); cost considerations (e.g. cost index,
energy cost, fuel tankering); weight, balance and trim; flight envelopes and limitations
(including stall and buffet onset speeds, V—-n diagrams); environmental considerations (viz.
noise and emissions); aircraft systems and airplane performance (e.g. cabin pressurization,
de-/anti icing, and fuel); and performance-related regulatory requirements of the FAA (Federal
Aviation Administration) and EASA (European Aviation Safety Agency). Key features:
Describes methods for the analysis of the performance of jet transport airplanes during all
phases of flight Presents both analytical (closed form) methods and numerical approaches
Describes key FAA and EASA regulations that impact airplane performance Presents
equations and examples in both Sl (Systéme International) and USC (United States
Customary) units Considers the influence of operational procedures and their impact on
airplane performance Performance of the Jet Transport Airplane: Analysis Methods, Flight
Operations, and Regulations provides a comprehensive treatment of the performance of
modern jet transport airplanes in an operational context. It is a must-have reference for
aerospace engineering students, applied researchers conducting performance-related studies,
and flight operations engineers.

Extensive animation and clear narration highlight this first-of-its-kind CD-ROM. It shows all
major systems of jet and turboprop aircraft and how they work. Ideal for self-instruction,
classroom instruction or just the curious at heart.

"This textbook covers all the theory and technology sections that students need to learn in
order to pass level 1, 2 and 3 automotive courses from the Institute of Motor Industry, City &
Guilds and other exam boards. It has been produced in partnership with ATT Training and is a
companion to their online learning resources. Learning is made more enjoyable and effective
as the topics in the book are supported with online activities, video footage, assessments and
further reading. If you are using ATT Training materials then this is the ideal textbook for your
course"--

IPCC Report on sources, capture, transport, and storage of CO2, for researchers, policy-
makers and engineers.

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
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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 book describes the recent progress in some engine technologies and active flow
control and morphing technologies and in topics related to aeroacoustics and aircraft
controllers. Both the researchers and students should find the material useful in their
work.

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 aircrafta€" single-aisle and twin-aisle aircraft that carry 100 or more
passengersa€ 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
emissions and initiate research into new approaches.

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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