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The first comprehensive reference on the design, analysis, and application of space vehicle mechanisms Space Vehicle Mechanisms:
Elements of Successful Design brings together accumulated industry experience in the design, analysis, and application of the mechanical
systems used during space flight. More than thirty experts from a variety of related specialties and subspecialties share their insights,
technical expertise, and in-depth knowledge on an enormous variety of topics, including: * Stainless steel, beryllium, and other widely used
materials * Bearings * Lubricants and component lubrication * Release devices * Motors * Optical encoders * Resolvers * Signal and power
transfer devices * Deployment devices * Thermal design * Radiation and survivability * Electrical interfaces * Reliability Space Vehicle
Mechanisms is an indispensable resource for engineers involved in the design and analysis of mechanical assemblies used in space flight,
and a valuable reference for space systems engineers, mission planners, and control systems engineers. It is also an excellent text for upper-
level undergraduate and graduate-level courses in astronautical and mechanical engineering. Space Vehicle Mechanisms: Elements of
Successful Design brings together accumulated industry experience in the design, analysis, and application of the mechanical systems used
during space flight. More than thirty experts from a variety of related specialties and subspecialties share their insights, technical expertise,
and in-depth knowledge on an enormous variety of topics, including:
Explains major contributors in areas such as vortices and aircraft wakes, drag buildup, sonic boom, and shock wave-boundary layer
interactions, among others. This book includes chapters that address vortices in aerodynamics, transonic and supersonic flows,
transonic/supersonic aircraft configurations, and high-supersonic/hypersonic flows.
This textbook for advanced students focuses on industry design practice rather than theoretical definitions. Covers configuration layout,
payload considerations, aerodynamics, propulsion, structure and loads, weights, stability, and control, performance, and cost analysis.
Annotation copyright Book
Small Unmanned Fixed-wing Aircraft Design is the essential guide to designing, building and testing fixed wing UAVs (or drones). It deals
with aircraft from two to 150 kg in weight and is based on the first-hand experiences of the world renowned UAV team at the UK’s University
of Southampton. The book covers both the practical aspects of designing, manufacturing and flight testing and outlines and the essential
calculations needed to underpin successful designs. It describes the entire process of UAV design from requirements definition to
configuration layout and sizing, through preliminary design and analysis using simple panel codes and spreadsheets to full CFD and FEA
models and on to detailed design with parametric CAD tools. Its focus is on modest cost approaches that draw heavily on the latest digital
design and manufacturing methods, including a strong emphasis on utilizing off-the-shelf components, low cost analysis, automated
geometry modelling and 3D printing. It deliberately avoids a deep theoretical coverage of aerodynamics or structural mechanics; rather it
provides a design team with sufficient insights and guidance to get the essentials undertaken more pragmatically. The book contains many all-
colour illustrations of the dozens of aircraft built by the authors and their students over the last ten years giving much detailed information on
what works best. It is predominantly aimed at under-graduate and MSc level student design and build projects, but will be of interest to
anyone engaged in the practical problems of getting quite complex unmanned aircraft flying. It should also appeal to the more sophisticated
aero-modeller and those engaged on research based around fixed wing UAVs.
Flight Dynamics takes a new approach to the science and mathematics of aircraft flight, unifying principles of aeronautics with contemporary
systems analysis. While presenting traditional material that is critical to understanding aircraft motions, it does so in the context of modern
computational tools and multivariable methods. Robert Stengel devotes particular attention to models and techniques that are appropriate for
analysis, simulation, evaluation of flying qualities, and control system design. He establishes bridges to classical analysis and results, and
explores new territory that was treated only inferentially in earlier books. This book combines a highly accessible style of presentation with
contents that will appeal to graduate students and to professionals already familiar with basic flight dynamics. Dynamic analysis has changed
dramatically in recent decades, with the introduction of powerful personal computers and scientific programming languages. Analysis
programs have become so pervasive that it can be assumed that all students and practicing engineers working on aircraft flight dynamics
have access to them. Therefore, this book presents the principles, derivations, and equations of flight dynamics with frequent reference to
MATLAB functions and examples. By using common notation and not assuming a strong background in aeronautics, Flight Dynamics will
engage a wide variety of readers. Introductions to aerodynamics, propulsion, structures, flying qualities, flight control, and the atmospheric
and gravitational environment accompany the development of the aircraft's dynamic equations.
An overview of the physics, concepts, theories, and models underlying the discipline of aerodynamics. This book offers a general overview of
the physics, concepts, theories, and models underlying the discipline of aerodynamics. A particular focus is the technique of velocity field
representation and modeling via source and vorticity fields and via their sheet, filament, or point-singularity idealizations. These models
provide an intuitive feel for aerodynamic flow-field behavior and are the basis of aerodynamic force analysis, drag decomposition, flow
interference estimation, and other important applications. The models are applied to both low speed and high speed flows. Viscous flows are
also covered, with a focus on understanding boundary layer behavior and its influence on aerodynamic flows. The book covers some topics in
depth while offering introductions and summaries of others. Computational methods are indispensable for the practicing aerodynamicist, and
the book covers several computational methods in detail, with a focus on vortex lattice and panel methods. The goal is to improve
understanding of the physical models that underlie such methods. The book also covers the aerodynamic models that describe the forces
and moments on maneuvering aircraft, and provides a good introduction to the concepts and methods used in flight dynamics. It also offers
an introduction to unsteady flows and to the subject of wind tunnel measurements. The book is based on the MIT graduate-level course
“Flight Vehicle Aerodynamics” and has been developed for use not only in conventional classrooms but also in a massive open online
course (or MOOC) offered on the pioneering MOOC platform edX. It will also serve as a valuable reference for professionals in the field. The
text assumes that the reader is well versed in basic physics and vector calculus, has had some exposure to basic fluid dynamics and
aerodynamics, and is somewhat familiar with aerodynamics and aeronautics terminology.
The ultimate resource for designers, engineers, and analyst working with calculations of loads and stress.
Flight Vehicle Dynamics and Control Rama K. Yedavalli, The Ohio State University, USA A comprehensive textbook
which presents flight vehicle dynamics and control in a unified framework Flight Vehicle Dynamics and Control presents
the dynamics and control of various flight vehicles, including aircraft, spacecraft, helicopter, missiles, etc, in a unified
framework. It covers the fundamental topics in the dynamics and control of these flight vehicles, highlighting shared
points as well as differences in dynamics and control issues, making use of the ‘systems level’ viewpoint. The book
begins with the derivation of the equations of motion for a general rigid body and then delineates the differences between
the dynamics of various flight vehicles in a fundamental way. It then focuses on the dynamic equations with application to
these various flight vehicles, concentrating more on aircraft and spacecraft cases. Then the control systems analysis and
design is carried out both from transfer function, classical control, as well as modern, state space control points of view.
Illustrative examples of application to atmospheric and space vehicles are presented, emphasizing the ‘systems level’
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viewpoint of control design. Key features: Provides a comprehensive treatment of dynamics and control of various flight
vehicles in a single volume. Contains worked out examples (including MATLAB examples) and end of chapter homework
problems. Suitable as a single textbook for a sequence of undergraduate courses on flight vehicle dynamics and control.
Accompanied by a website that includes additional problems and a solutions manual. The book is essential reading for
undergraduate students in mechanical and aerospace engineering, engineers working on flight vehicle control, and
researchers from other engineering backgrounds working on related topics.
Analysis and Design of Flight Vehicle StructuresJacobs PubAnalysis and Design of Flight Vehicle StructuresAnalysis and
Design of Flight Vehicle StructuresJacobs PubEngineering Analysis of Flight VehiclesCourier Corporation
Excellent graduate-level text explores virtually every important subject in the fields of subsonic, transonic, supersonic,
and hypersonic aerodynamics and dynamics, demonstrating their interface in atmospheric flight vehicle design. 1974
edition.
Complete coverage of aircraft design, manufacturing, and maintenance Aircraft Materials and Analysis addresses aircraft
design, mechanical and structural factors in aviation, flight loads, structural integrity, stresses, properties of materials,
compression, bending, and aircraft fatigue. Detailed analysis of the failure process is provided. This authoritative guide
examines materials used in aircraft construction such as aluminum, steel, glass, composite, rubber, and carbon fiber.
Maintenance procedures for corrosion and aging aircraft are discussed and methods of inspection such as
nondestructive testing and nondestructive inspection are described. Accident investigation case studies review aircraft
design, material behavior, NTSB findings, safety, stress factors, and human factor involvement. End-of-chapter questions
reinforce the topics covered in this practical resource. Aircraft Materials and Analysis covers: The aircraft--standards for
design, structural integrity, and system safety Aircraft materials Loads on the aircraft Stress analysis Torsion,
compression, and bending loads Aircraft riveted joints and pressure vessels Heat treatments of metals Aircraft
fatigue/aircraft material fatigue Aircraft corrosion Dynamic stress, temperature stress, and experimental methods
Composites Nondestructive Testing (NDT) Aviation maintenance management Case studies and human factors
This valuable volume offers a systematic approach to flight vehicle system identification and exhaustively covers the time
domain methodology. It addresses in detail the theoretical and practical aspects of various parameter estimation
methods, including those in the stochastic framework and focusing on nonlinear models, cost functions, optimization
methods, and residual analysis. A pragmatic and balanced account of pros and cons in each case is provided. The book
also presents data gathering and model validation, and covers both large-scale systems and high-fidelity modeling. Real
world problems dealing with a variety of flight vehicle applications are addressed and solutions are provided. Examples
encompass such problems as estimation of aerodynamics, stability, and control derivatives from flight data, flight path
reconstruction, nonlinearities in control surface effectiveness, stall hysteresis, unstable aircraft, and other critical
considerations.
Get a complete understanding of aircraft control and simulation Aircraft Control and Simulation: Dynamics, Controls Design, and Autonomous
Systems, Third Edition is a comprehensive guide to aircraft control and simulation. This updated text covers flight control systems, flight
dynamics, aircraft modeling, and flight simulation from both classical design and modern perspectives, as well as two new chapters on the
modeling, simulation, and adaptive control of unmanned aerial vehicles. With detailed examples, including relevant MATLAB calculations and
FORTRAN codes, this approachable yet detailed reference also provides access to supplementary materials, including chapter problems and
an instructor's solution manual. Aircraft control, as a subject area, combines an understanding of aerodynamics with knowledge of the
physical systems of an aircraft. The ability to analyze the performance of an aircraft both in the real world and in computer-simulated flight is
essential to maintaining proper control and function of the aircraft. Keeping up with the skills necessary to perform this analysis is critical for
you to thrive in the aircraft control field. Explore a steadily progressing list of topics, including equations of motion and aerodynamics,
classical controls, and more advanced control methods Consider detailed control design examples using computer numerical tools and
simulation examples Understand control design methods as they are applied to aircraft nonlinear math models Access updated content about
unmanned aircraft (UAVs) Aircraft Control and Simulation: Dynamics, Controls Design, and Autonomous Systems, Third Edition is an
essential reference for engineers and designers involved in the development of aircraft and aerospace systems and computer-based flight
simulations, as well as upper-level undergraduate and graduate students studying mechanical and aerospace engineering.
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.
Spotlighting the field of Multidisciplinary Design Optimization (MDO), this book illustrates and implements state-of-the-art methodologies
within the complex process of aerospace system design under uncertainties. The book provides approaches to integrating a multitude of
components and constraints with the ultimate goal of reducing design cycles. Insights on a vast assortment of problems are provided,
including discipline modeling, sensitivity analysis, uncertainty propagation, reliability analysis, and global multidisciplinary optimization. The
extensive range of topics covered include areas of current open research. This Work is destined to become a fundamental reference for
aerospace systems engineers, researchers, as well as for practitioners and engineers working in areas of optimization and uncertainty. Part I
is largely comprised of fundamentals. Part II presents methodologies for single discipline problems with a review of existing uncertainty
propagation, reliability analysis, and optimization techniques. Part III is dedicated to the uncertainty-based MDO and related issues. Part IV
deals with three MDO related issues: the multifidelity, the multi-objective optimization and the mixed continuous/discrete optimization and Part
V is devoted to test cases for aerospace vehicle design.
The major objective of this book was to identify issues related to the introduction of new materials and the effects that advanced materials will
have on the durability and technical risk of future civil aircraft throughout their service life. The committee investigated the new materials and
structural concepts that are likely to be incorporated into next generation commercial aircraft and the factors influencing application decisions.
Based on these predictions, the committee attempted to identify the design, characterization, monitoring, and maintenance issues that are
critical for the introduction of advanced materials and structural concepts into future aircraft.
Automatic Control of Atmospheric and Space Flight Vehicles is perhaps the first book on the market to present a unified and straightforward
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study of the design and analysis of automatic control systems for both atmospheric and space flight vehicles. Covering basic control theory
and design concepts, it is meant as a textbook for senior undergraduate and graduate students in modern courses on flight control systems.
In addition to the basics of flight control, this book covers a number of upper-level topics and will therefore be of interest not only to advanced
students, but also to researchers and practitioners in aeronautical engineering, applied mathematics, and systems/control theory.
The purpose of this book is to assist analysts, engineers, and students toward developing dynamic models, and analyzing the control of flight
vehicles with various blended features comprising aircraft, launch vehicles, reentry vehicles, missiles and aircraft. Graphical methods for
analysing vehicle performance Methods for trimming deflections of a vehicle that has multiple types of effectors Presents a parameters used
for speedily evaluating the performance, stability, and controllability of a new flight vehicle concept along a trajectory or with fixed flight
conditions
This book provides fundamental principles, design procedures, and design tools for unmanned aerial vehicles (UAVs) with three sections
focusing on vehicle design, autopilot design, and ground system design. The design of manned aircraft and the design of UAVs have some
similarities and some differences. They include the design process, constraints (e.g., g-load, pressurization), and UAV main components
(autopilot, ground station, communication, sensors, and payload). A UAV designer must be aware of the latest UAV developments; current
technologies; know lessons learned from past failures; and they should appreciate the breadth of UAV design options. The contribution of
unmanned aircraft continues to expand every day and over 20 countries are developing and employing UAVs for both military and scientific
purposes. A UAV system is much more than a reusable air vehicle or vehicles. UAVs are air vehicles, they fly like airplanes and operate in an
airplane environment. They are designed like air vehicles; they have to meet flight critical air vehicle requirements. A designer needs to know
how to integrate complex, multi-disciplinary systems, and to understand the environment, the requirements and the design challenges and
this book is an excellent overview of the fundamentals from an engineering perspective. This book is meant to meet the needs of newcomers
into the world of UAVs. The materials are intended to provide enough information in each area and illustrate how they all play together to
support the design of a complete UAV. Therefore, this book can be used both as a reference for engineers entering the field or as a
supplementary text for a UAV design course to provide system-level context for each specialized topic.
Flapping wing vehicles (FWVs) have unique flight characteristics and the successful flight of such a vehicle depends upon efficient design of
the flapping mechanisms while keeping the minimum weight of the structure. Flapping Wing Vehicles: Numerical and Experimental Approach
discusses design and kinematic analysis of various flapping wing mechanisms, measurement of flap angle/flapping frequency, and
computational fluid dynamic analysis of motion characteristics including manufacturing techniques. The book also includes wind tunnel
experiments, high-speed photographic analysis of aerodynamic performance, soap film visualization of 3D down washing, studies on the
effect of wing rotation, figure-of-eight motion characteristics, and more. Features Covers all aspects of FWVs needed to design one and
understand how and why it flies Explains related engineering practices including flapping mechanism design, kinematic analysis, materials,
manufacturing, and aerodynamic performance measures using wind tunnel experiments Includes CFD analysis of 3D wing profile, formation
flight of FWVs, and soap film visualization of flapping wings Discusses dynamics and image-based control of a group of ornithopters Explores
indigenous PCB design for achieving altitude and attitude control This book is aimed at researchers and graduate students in mechatronics,
materials, aerodynamics, robotics, biomimetics, vehicle design and MAV/UAV.
In this book selected aerothermodynamic design problems in hypersonic vehicles are treated. Where applicable, it emphasizes the fact that
outer surfaces of hypersonic vehicles primarily are radiation-cooled, an interdisciplinary topic with many implications.
As with the first edition, this textbook provides a clear introduction to the fundamental theory of structural analysis as applied to vehicular
structures such as aircraft, spacecraft, automobiles and ships. The emphasis is on the application of fundamental concepts of structural
analysis that are employed in everyday engineering practice. All approximations are accompanied by a full explanation of their validity. In this
new edition, more topics, figures, examples and exercises have been added. There is also a greater emphasis on the finite element method
of analysis. Clarity remains the hallmark of this text and it employs three strategies to achieve clarity of presentation: essential introductory
topics are covered, all approximations are fully explained and many important concepts are repeated.
This legendary, still-relevant reference text on aircraft stress analysis discusses basic structural theory and the application of the elementary
principles of mechanics to the analysis of aircraft structures. 1950 edition.
The book presents the best articles presented by researchers, academicians and industrial experts in the International Conference on
“Innovative Design, Analysis and Development Practices in Aerospace and Automotive Engineering”. The book discusses new concept
designs, analysis and manufacturing technologies, where more swing is for improved performance through specific and/or multifunctional
linguistic design aspects to downsize the system, improve weight to strength ratio, fuel efficiency, better operational capability at room and
elevated temperatures, reduced wear and tear, NVH aspects while balancing the challenges of beyond Euro IV/Barat Stage IV emission
norms, Greenhouse effects and recyclable materials. The innovative methods discussed in the book will serve as a reference material for
educational and research organizations, as well as industry, to take up challenging projects of mutual interest.
The aircraft is only a transport mechanism for the payload, and all design decisions must consider payload first. Simply stated, the
aircraft is a dust cover. "Fundamentals of Aircraft and Airship Design, Volume 1: Aircraft Design" emphasizes that the science and
art of the aircraft design process is a compromise and that there is no right answer; however, there is always a best answer based
on existing requirements and available technologies.
The design, development, analysis, and evaluation of new aircraft technologies such as fly by wire, unmanned aerial vehicles, and
micro air vehicles, necessitate a better understanding of flight mechanics on the part of the aircraft-systems analyst. A text that
provides unified coverage of aircraft flight mechanics and systems concept will go a lon
Annotation "Design Methodologies for Space Transportation Systems is a sequel to the author's earlier text, "Space
Transportation: A Systems Approach to Analysis and Design. Both texts represent the most comprehensive exposition of the
existing knowledge and practice in the design and project management of space transportation systems, and they reflect a wealth
of experience by the author with the design and management of space systems. The text discusses new conceptual changes in
the design philosophy away from multistage expendable vehicles to winged, reusable launch vehicles and presents an overview of
the systems engineering and vehicle design process as well as systems trades and analysis. Individual chapters are devoted to
specific disciplines such as aerodynamics, aerothermal analysis, structures, materials, propulsion, flight mechanics and
trajectories, avionics and computers, and control systems. The final chapters deal with human factors, payload, launch and
mission operations, safety, and mission assurance. The two texts by the author provide a valuable source of information for the
space transportation community of designers, operators, and managers. A companion CD-ROM succinctly packages some
oversized figures and tables, resources for systems engineering and launch ranges, and a compendium of software programs.
The computer programs include the USAF AIRPLANE AND MISSILE DATCOM CODES (with extensive documentation);
COSTMODL for software costing; OPGUID launch vehicle trajectory generator; SUPERFLO-a series of 11 programs intended for
solving compressible flow problems in ducts and pipes found in industrial facilities; and a wealth of Microsoft Excel spreadsheet
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programs covering thedisciplines of statistics, vehicle trajectories, propulsion performance, math utilities,
The National Aeronautics and Space Administration (NASA) is currently developing advanced technologies to form the foundation
for the next breakthrough in civil aviation: an economically viable, environmentally acceptable supersonic transport. NASA's High
Speed Research Program works in conjunction with industry to identify and address critical technological challenges to initiating
commercial development of a practical supersonic transport. The key technical areas investigated are engine emissions, fuel
efficiency, service life, and weight; community noise; aircraft range and payload; and weight and service life of airframe structures.
Areas of particular interest include the ability of technologies under development to meet program goals related to noise,
emissions, service life, weight, range, and payload. This book examines aircraft design requirements, assesses the program's
planning and progress, and recommends changes that will help the program achieve its overall objectives.
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