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Ask anybody what superpower they wished to possess and odds are the answer just
might be "the ability to fly." What is it about soaring through the air held up by the power
of one's own body that has captivated humans for so long? David Alexander examines
the evolution of flight in the only four animals to have evolved this ability: insects,
pterosaurs, birds, and bats. With an accessible writing style grounded in rigorous
research, Alexander breaks new ground in a field that has previously been confined to
specialists. While birds have received the majority of attention from flight researchers,
Alexander pays equal attention to all four groups of flyers-something that no other book
on the subject has done before now. In a streamlined and captivating way, David
Alexander demonstrates the links between the tiny 2-mm thrip and the enormous
albatross with the 12 feet wingspan used to cross oceans. The book delves into the
fossil record of flyers enough to satisfy the budding paleontologist, while also pleasing
ornithologists and entomologists alike with its treatment of animal behavior, flapping
mechanisms, and wing-origin theory. Alexander uses relatable examples to draw in
readers even without a natural interest in birds, bees, and bats. He takes something
that is so off-limits and unfamiliar to humans-the act of flying-and puts it in the context
of experiences that many readers can relate to. Alexander guides readers through the
anomalies of the flying world: hovering hummingbirds, unexpected gliders (squirrels, for
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instance), and the flyers that went extinct (pterosaurs). Alexander also delves into wingorigin theory and explores whether birds entered the skies from the trees down (as
gliders) or from the ground up (as runners) and uses the latest fossil evidence to
present readers with an answer.
Wind energy’s bestselling textbook- fully revised. This must-have second edition
includes up-to-date data, diagrams, illustrations and thorough new material on: the
fundamentals of wind turbine aerodynamics; wind turbine testing and modelling; wind
turbine design standards; offshore wind energy; special purpose applications, such as
energy storage and fuel production. Fifty additional homework problems and a new
appendix on data processing make this comprehensive edition perfect for engineering
students. This book offers a complete examination of one of the most promising
sources of renewable energy and is a great introduction to this cross-disciplinary field
for practising engineers. “provides a wealth of information and is an excellent reference
book for people interested in the subject of wind energy.” (IEEE Power & Energy
Magazine, November/December 2003) “deserves a place in the library of every
university and college where renewable energy is taught.” (The International Journal of
Electrical Engineering Education, Vol.41, No.2 April 2004) “a very comprehensive and
well-organized treatment of the current status of wind power.” (Choice, Vol. 40, No. 4,
December 2002)
Starting from a basic knowledge of mathematics and mechanicsgained in standard
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foundation classes, Theory of Lift:Introductory Computational Aerodynamics in
MATLAB/Octave takesthe reader conceptually through from the fundamental
mechanics oflift to the stage of actually being able to make practicalcalculations and
predictions of the coefficient of lift forrealistic wing profile and planform geometries. The
classical framework and methods of aerodynamics are coveredin detail and the reader
is shown how they may be used to developsimple yet powerful MATLAB or Octave
programs that accuratelypredict and visualise the dynamics of real wing shapes,
usinglumped vortex, panel, and vortex lattice methods. This book contains all the
mathematical development and formulaerequired in standard incompressible
aerodynamics as well as dozensof small but complete working programs which can be
put to useimmediately using either the popular MATLAB or free Octavecomputional
modelling packages. Key features: Synthesizes the classical foundations of
aerodynamics withhands-on computation, emphasizing interactivity andvisualization.
Includes complete source code for all programs, all listingshaving been tested for
compatibility with both MATLAB andOctave. Companion website
(ahref="http://www.wiley.com/go/mcbain"www.wiley.com/go/mcbain/a)hosting codes
and solutions. Theory of Lift: Introductory Computational Aerodynamics
inMATLAB/Octave is an introductory text for graduate and seniorundergraduate
students on aeronautical and aerospace engineeringcourses and also forms a valuable
reference for engineers anddesigners.
Page 3/25

Bookmark File PDF Aerodynamics For Engineering Bertin Smith
Low-speed aerodynamics is important in the design and operation of aircraft flying at
low Mach number, and ground and marine vehicles. This 2001 book offers a modern
treatment of the subject, both the theory of inviscid, incompressible, and irrotational
aerodynamics and the computational techniques now available to solve complex
problems. A unique feature of the text is that the computational approach (from a single
vortex element to a three-dimensional panel formulation) is interwoven throughout.
Thus, the reader can learn about classical methods of the past, while also learning how
to use numerical methods to solve real-world aerodynamic problems. This second
edition has a new chapter on the laminar boundary layer (emphasis on the viscousinviscid coupling), the latest versions of computational techniques, and additional
coverage of interaction problems. It includes a systematic treatment of two-dimensional
panel methods and a detailed presentation of computational techniques for threedimensional and unsteady flows. With extensive illustrations and examples, this book
will be useful for senior and beginning graduate-level courses, as well as a helpful
reference tool for practising engineers.
This title reports on the latest research in the area of aerodynamic efficency of various
fixed-wing, flapping wing, and rotary wing concepts. It presents the progress made by
over fifty active researchers in the field.
The study of flight dynamics requires a thorough understanding of the theory of the
stability and control of aircraft, an appreciation of flight control systems and a grounding
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in the theory of automatic control. Flight Dynamics Principles is a student focused text
and provides easy access to all three topics in an integrated modern systems context.
Written for those coming to the subject for the first time, the book provides a secure
foundation from which to move on to more advanced topics such as, non-linear flight
dynamics, flight simulation, handling qualities and advanced flight control. New to this
edition: Additional examples to illustrate the application of computational procedures
using tools such as MATLAB®, MathCad® and Program CC® Improved compatibility
with, and more expansive coverage of the North American notational style Expanded
coverage of lateral-directional static stability, manoeuvrability, command augmentation
and flight in turbulence An additional coursework study on flight control design for an
unmanned air vehicle (UAV)
The book presents a thorough overview of the latest trends and challenges in
renewable energy technologies applications for water desalination, with an emphasis
on environmental concerns and sustainable development. Emphasis is on the various
uses of renewable energy, as well as economics & scale-up, government subsidies &
regulations, and environmental concerns. It provides an indication on how renewable
energy technologies are rapidly emerging with the promise of economic and
environmental viability for desalination. Further it gives a clear indication on how exactly
to accelerate the expansion and commercialization of novel water production systems
powered by renewable energies and in what manner environmental concerns may be
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minimized. This book is all-inclusive and wide-ranging and directed at decision makers
in government, industry and the academic world as well as students.
Hundreds of well-illustrated articles explore the most important fields of science. Based on
content from the McGraw-Hill Concise Encyclopedia of Science & Technology, Fifth Edition,
the most widely used and respected science reference of its kind in print, the new Concise
Encyclopedia Series delivers: * Detailed, well-illustrated explanations, not just definitions *
Hundreds of concise yet authoritative articles in each volume * An easy-to-understand
presentation, accessible and intersting to non-specialists * A portable, convenient format *
Bibliographies, appendices, and other information to supplement the articles
Aerodynamics for EngineersPrentice Hall
The present volume is the second in a two-volume set dealing with modelling and numerical
simulations in electrochemistry. Emphasis is placed on the aspect of nanoelectrochemical
issues. It seems appropriate at this juncture to mention the n- growing body of opinion in some
circles that George Box was right when he stated, three decades ago, that “All models are
wrong, but some are useful”. Actually, when the statement itself was made it would have been
more appropriate to say that “All models are inaccurate but most are useful nonetheless”. At
present, however, the statement, as it was made, is far more appropriate and closer to the
facts than ever before. Currently, we are in the midst of the age of massively abundant data.
Today’s philosophy seems to be that we do not need to know why one piece of information is
better than another except through the statistics of incoming and outgoing links between
information and this is good enough. It is why, both in principle and in practice, one can
translate between two languages, without knowledge of either. While none of this can be
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ignored, and it may even be true that “All models are wrong and increasingly you can succeed
without them” the traditional approach of scienti?c modelling is still the order of the day. That
approach may be stated as hypothesize – measure – model – test. It is in this light that the
present volume should be viewed.
Commercial Airplane Design Principles is a succinct, focused text covering all the information
required at the preliminary stage of aircraft design: initial sizing and weight estimation, fuselage
design, engine selection, aerodynamic analysis, stability and control, drag estimation,
performance analysis, and economic analysis. The text places emphasis on making informed
choices from an array of competing options, and developing the confidence to do so. Shows
the use of standard, empirical, and classical methods in support of the design process Explains
the preparation of a professional quality design report Provides a sample outline of a design
report Can be used in conjunction with Sforza, Commercial Aircraft Design Principles to form a
complete course in Aircraft/Spacecraft Design
This invaluable handbook provides engineers and technicians with more than 5,000 direct and
related calculations for solving day-to-day problems quickly and easily. The book covers 13
disciplines--including civil, architectural, mechanical, electrical, electronics, and nuclear
engineering--enabling readers to become familiar with procedures in fields apart from their
own.
The first edition (1979) is cited in BCL3. A textbook for a course in aerodynamics for advanced
undergraduates or grad students. Presumes basic physics, thermodynamics, and math.
Annotation copyright Book News, Inc. Portland, Or.
General Aviation Aircraft Design, Second Edition, continues to be the engineer’s best source
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for answers to realistic aircraft design questions. The book has been expanded to provide
design guidance for additional classes of aircraft, including seaplanes, biplanes, UAS, highspeed business jets, and electric airplanes. In addition to conventional powerplants, design
guidance for battery systems, electric motors, and complete electric powertrains is offered. The
second edition contains new chapters: Thrust Modeling for Gas Turbines Longitudinal Stability
and Control Lateral and Directional Stability and Control These new chapters offer multiple
practical methods to simplify the estimation of stability derivatives and introduce hinge
moments and basic control system design. Furthermore, all chapters have been reorganized
and feature updated material with additional analysis methods. This edition also provides an
introduction to design optimization using a wing optimization as an example for the beginner.
Written by an engineer with more than 25 years of design experience, professional engineers,
aircraft designers, aerodynamicists, structural analysts, performance analysts, researchers,
and aerospace engineering students will value the book as the classic go-to for aircraft design.
The printed book is now in color, with 1011 figures and illustrations! Presents the most
common methods for conceptual aircraft design Clear presentation splits text into shaded
regions, separating engineering topics from mathematical derivations and examples Design
topics range from the "new" 14 CFR Part 23 to analysis of ducted fans. All chapters feature
updated material with additional analysis methods. Many chapters have been reorganized for
further help. Introduction to design optimization is provided using a wing optimization as an
example for the beginner Three new chapters are offered, two of which focus on stability and
control. These offer multiple practical methods to simplify the estimation of stability derivatives.
The chapters introduce hinge moments and basic control system design Real-world examples
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using aircraft such as the Cirrus SR-22 and Learjet 45

The U.S. Department of Energy now estimates a factor of 14 increase in grid-connected
systems between 2009 and 2017, depending upon various factors such as incentives
for renewables and availability and price of conventional fuels. With this fact in mind,
Photovoltaic Systems Engineering, Third Edition presents a comprehensive
engineering basis for photovoltaic (PV) system design, so engineers can understand
the what, why, and how associated with the electrical, mechanical, economic, and
aesthetic aspects of PV system design. Building on the popularity of the first two
editions, esteemed authors Roger Messenger and Jerry Ventre explore the significant
growth and new ideas in the PV industry. They integrate their experience in system
design and installation gained since publication of the last edition. Intellectual tools to
help engineers and students to understand new technologies and ideas in this rapidly
evolving field The book educates about the design of PV systems so that when
engineering judgment is needed, the engineer can make intelligent decisions based on
a clear understanding of the parameters involved. This goal differentiates this textbook
from the many design and installation manuals that train the reader how to make design
decisions, but not why. The authors explain why a PV design is executed a certain way,
and how the design process is actually implemented. In exploring these ideas, this
cutting-edge book presents: An updated background of energy production and
consumption Mathematical background for understanding energy supply and demand A
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summary of the solar spectrum, how to locate the sun, and how to optimize the capture
of its energy Analysis of the components used in PV systems Also useful for students,
the text is full of additional practical considerations added to the theoretical background
associated with mechanical and structural design. A modified top-down approach
organizes the material to quickly cover the building blocks of the PV system. The focus
is on adjusting the parameters of PV systems to optimize performance. The last two
chapters present the physical basis of PV cell operation and optimization. Presenting
new problems based upon contemporary technology, this book covers a wide range of
topics—including chemistry, circuit analysis, electronics, solid state device theory, and
economics—this book will become a relied upon addition to any engineer’s library.
Introduction to Avionic Systems, Second Edition explains the principles and theory of
modern avionic systems and how they are implemented with current technology for
both civil and military aircraft. The systems are analysed mathematically, where
appropriate, so that the design and performance can be understood. The book covers
displays and man-machine interaction, aerodynamics and aircraft control, fly-by-wire
flight control, inertial sensors and attitude derivation, navigation systems, air data and
air data systems, autopilots and flight management systems, avionic systems
integration and unmanned air vehicles. About the Author. Dick Collinson has had
"hands-on" experience of most of the systems covered in this book and, as Manager of
the Flight Automation Research Laboratory of GEC-Marconi Avionics Ltd. (now part of
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BAE Systems Ltd.), led the avionics research activities for the company at Rochester,
Kent for many years. He was awarded the Silver Medal of the Royal Aeronautical
Society in 1989 for his contribution to avionic systems research and development.
This book introduces the topics most relevant to autonomously flying flapping wing
robots: flapping-wing design, aerodynamics, and artificial intelligence. Readers can
explore these topics in the context of the "Delfly", a flapping wing robot designed at
Delft University in The Netherlands. How are tiny fruit flies able to lift their weight, avoid
obstacles and predators, and find food or shelter? The first step in emulating this is the
creation of a micro flapping wing robot that flies by itself. The challenges are
considerable: the design and aerodynamics of flapping wings are still active areas of
scientific research, whilst artificial intelligence is subject to extreme limitations deriving
from the few sensors and minimal processing onboard. This book conveys the essential
insights that lie behind success such as the DelFly Micro and the DelFly Explorer. The
DelFly Micro, with its 3.07 grams and 10 cm wing span, is still the smallest flapping
wing MAV in the world carrying a camera, whilst the DelFly Explorer is the world's first
flapping wing MAV that is able to fly completely autonomously in unknown
environments. The DelFly project started in 2005 and ever since has served as
inspiration, not only to many scientific flapping wing studies, but also the design of
flapping wing toys. The combination of introductions to relevant fields, practical insights
and scientific experiments from the DelFly project make this book a must-read for all
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flapping wing enthusiasts, be they students, researchers, or engineers.
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
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equations.
This book describes and explains the basis of bio-inspired, leading-edge tubercles
based on humpback whale flippers as passive but effective flow control devices, as well
as providing a comprehensive practical guide in their applications. It first discusses the
morphology of the humpback whale flipper from a biological perspective, before
presenting detailed experimental and numerical findings from past investigations by
various experts on the benefits of leading-edge tubercles and their engineering
implementations. Leading-edge tubercle designs and functions have attracted
considerable interest from researchers in terms of understanding their role in the
underwater agility of these whales, and to exploit their flow dynamics in the
development of new and novel engineering solutions. Extensive research over the past
recent years has demonstrated that the maneuverability of these whales is at least in
part due to the leading-edge tubercles acting as passive flow control devices to delay
stall and increase lift in the post-stall regime. In addition to the inherent benefits in
terms of aerodynamics and hydrodynamics, investigations into leading-edge tubercles
have also broadened into areas of noise attenuation, stability and industrial
applications. This book touches upon these areas, with an emphasis upon the effects of
lifting-surface types, flow regimes, tubercle geometries, lifting-surface stability and
potential industrial applications, among others. As such, it features contributions from
key experts in the fields of biology, physics and engineering who have conducted
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significant studies into understanding the various aspects of leading-edge tubercles.
Given the broad coverage and in-depth analysis, this book will benefit academic
researchers, practicing engineers and graduate students interested in tapping into such
a unique but highly functional flow control strategy.
Presents theory and physical concepts necessary to follow exciting new developments
in the fields of rotating fluids and vorticity. Includes nine chapters devoted to specific
engineering and earth science applications, such as centrifuges, wings,
turbomachinery, liquids in spacecraft, river meandering, and atmospheric and oceanic
flows. Useful in many engineering and science curricula and for practising engineers
and scientists in a wide variety of industrial and research settings.
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
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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 imagebased 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.

Theoretical Aerodynamics is a user-friendly text for a full course on theoretical
aerodynamics. The author systematically introduces aerofoil theory, its design
features and performance aspects, beginning with the basics required, and then
gradually proceeding to higher level. The mathematics involved is presented so
that it can be followed comfortably, even by those who are not strong in
mathematics. The examples are designed to fix the theory studied in an effective
manner. Throughout the book, the physics behind the processes are clearly
explained. Each chapter begins with an introduction and ends with a summary
and exercises. This book is intended for graduate and advanced undergraduate
students of Aerospace Engineering, as well as researchers and Designers
working in the area of aerofoil and blade design. Provides a complete overview of
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the technical terms, vortex theory, lifting line theory, and numerical methods
Presented in an easy-to-read style making full use of figures and illustrations to
enhance understanding, and moves well simpler to more advanced topics
Includes a complete section on fluid mechanics and thermodynamics, essential
background topics to the theory of aerodynamics Blends the mathematical and
physical concepts of design and performance aspects of lifting surfaces, and
introduces the reader to the thin aerofoil theory, panel method, and finite aerofoil
theory Includes a Solutions Manual for end-of-chapter exercises, and Lecture
slides on the book's Companion Website
Helicopters are highly capable and useful rotating-wing aircraft with roles that
encompass a variety of civilian and military applications. Their usefulness lies in
their unique ability to take off and land vertically, to hover stationary relative to
the ground, and to fly forward, backward, or sideways. These unique flying
qualities, however, come at a high cost including complex aerodynamic
problems, significant vibrations, high levels of noise, and relatively large power
requirements compared to fixed-wing aircraft. This book, written by an
internationally recognized expert, provides a thorough, modern treatment of the
aerodynamic principles of helicopters and other rotating-wing vertical lift aircraft.
Every chapter is extensively illustrated and concludes with a bibliography and
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homework problems. Advanced undergraduate and graduate students, practising
engineers, and researchers will welcome this thorough and up-to-date text on
rotating-wing aerodynamics.
Provides comprehensive coverage of how supersonic commercial aircraft are
designed This must-have guide to conceptual supersonic aircraft design provides
a state-of-the art overview of the subject, along with expert analysis and
discussion. It examines the challenges of high-speed flight, covers aerodynamic
phenomena in supersonic flow and aerodynamic drag in cruising flight, and
discusses the advantages and disadvantages of oblique wing aircraft. Essentials
of Supersonic Commercial Aircraft Conceptual Design is intended for members of
a team producing an initial design concept of an airliner with the capability of
making supersonic cruising flights. It begins with a synopsis of the history of
supersonic transport aircraft development and continues with a chapter on the
challenges of high-speed flight, which discusses everything from top level
requirements and cruise speed requirements to fuel efficiency and cruise altitude.
It then covers weight sensitivity; aerodynamic phenomena in supersonic flow; thin
wings in two-dimensional flow; flat wings in inviscid supersonic flow; aerodynamic
drag in cruising flight, and aerodynamic efficiency of SCV configurations. The
book finishes with a chapter that examines oblique wing aircraft. Provides
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supersonic aircraft designers with everything they need to know about developing
current and future high speed commercial jet planes Examines the many
challenges of high-speed flight Covers aerodynamic phenomena in supersonic
flow and aerodynamic drag in cruising flight Discusses the advantages and
disadvantages of oblique wing aircraft Essentials of Supersonic Commercial
Aircraft Conceptual Design is an ideal book for researchers and practitioners in
the aerospace industry, as well as for graduate students in aerospace
engineering.
Fluid mechanics is a core component of many undergraduate engineering
courses. It is essential for both students and lecturers to have a comprehensive,
highly illustrated textbook, full of exercises, problems and practical applications to
guide them through their study and teaching. Engineering Fluid Mechanics By
William P. Grabel is that book The ISE version of this comprehensive text is
especially priced for the student market and is an essential textbook for
undergraduates (particularly those on mechanical and civil engineering courses)
designed to emphasis the physical aspects of fluid mechanics and to develop the
analytical skills and attitudes of the engineering student. Example problems
follow most of the theory to ensure that students easily grasp the calculations,
step by step processes outline the procedure used, so as to improve the
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students' problem solving skills. An Appendix is included to present some of the
more general considerations involved in the design process. The author also
links fluid mechanics to other core engineering courses an undergraduate must
take (heat transfer, thermodynamics, mechanics of materials, statistics and
dynamics) wherever possible, to build on previously learned knowledge.
"The study of aerodynamics is a challenging and rewarding discipline within
aeronautics since the ability of an airplane to perform (how high, how fast, and
how far an airplane will fly, such as the F-15E shown in Fig. 1.1 ) is determined
largely by the aerodynamics of the vehicle. However, determining the
aerodynamics of a vehicle (finding the lift and drag) is one of the most difficult
things you will ever do in engineering, requiring complex theories, experiments in
wind tunnels, and simulations using modern highspeed computers. Doing any of
these things is a challenge, but a challenge well worth the effort for those wanting
to better understand aircraft flight"-Flight dynamicists today need not only a thorough understanding of the classical
stability and control theory of aircraft, but also a working appreciation of flight
control systems and consequently a grounding in the theory of automatic control.
In this text the author fulfils these requirements by developing the theory of
stability and control of aircraft in a systems context. The key considerations are
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introduced using dimensional or normalised dimensional forms of the aircraft
equations of motion only and through necessity the scope of the text will be
limited to linearised small perturbation aircraft models. The material is intended
for those coming to the subject for the first time and will provide a secure
foundation from which to move into non-linear flight dynamics, simulation and
advanced flight control. Placing emphasis on dynamics and their importance to
flying and handling qualities it is accessible to both the aeronautical engineer and
the control engineer. Emphasis on the design of flight control systems Intended
for undergraduate and postgraduate students studying aeronautical subjects and
avionics, systems engineering, control engineering Provides basic skills to
analyse and evaluate aircraft flying qualities
Features more than seven thousand entries covering topics, terms, and concepts
in math, science, and technology.
Nature’s Machines: An Introduction to Organismal Biomechanics presents the fundamental
principles of biomechanics in a concise, accessible way while maintaining necessary rigor. It
covers the central principles of whole-organism biomechanics as they apply across the animal
and plant kingdoms, featuring brief, tightly-focused coverage that does for biologists what H.
M. Frost’s 1967 Introduction to Biomechanics did for physicians. Frequently encountered,
basic concepts such as stress and strain, Young’s modulus, force coefficients, viscosity, and
Reynolds number are introduced in early chapters in a self-contained format, making them
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quickly available for learning and as a refresher. More sophisticated, integrative concepts such
as viscoelasticity or properties of hydrostats are covered in the later chapters, where they draw
on information from multiple earlier sections of the book. Animal and plant biomechanics is
now a common research area widely acknowledged by organismal biologists to have broad
relevance. Most of the day-to-day activities of an animal involve mechanical processes, and to
the extent that organisms are shaped by adaptive evolution, many of those adaptations are
constrained and channelized by mechanical properties. The similarity in body shape of a
porpoise and a tuna is no coincidence. Many may feel that they have an intuitive
understanding of many of the mechanical processes that affect animals and plants, but careful
biomechanical analyses often yield counterintuitive results: soft, squishy kelp may be better at
withstanding pounding waves during storms than hard-shelled mollusks; really small swimmers
might benefit from being spherical rather than streamlined; our bones can operate without
breaking for decades, whereas steel surgical implants exhibit fatigue failures in a few months if
not fully supported by bone. Offers organismal biologists and biologists in other areas a
background in biomechanics to better understand the research literature and to explore the
possibility of using biomechanics approaches in their own work Provides an introductory
presentation of the everyday mechanical challenges faced by animals and plants Functions as
recommended or required reading for advanced undergraduate biology majors taking courses
in biomechanics, supplemental reading in a general organismal biology course, or background
reading for a biomechanics seminar course
KEY BENEFIT From low-speed through hypersonic flight, this book merges fundamental fluid
mechanics, experimental techniques, and computational fluid dynamics techniques to build a
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solid foundation in aerodynamic applications. Many references are recent publications by the
world's finest aerodynamicists with expertise in subsonic, transonic, supersonic, and
hypersonic aerodynamics. KEY TOPICS Starts the new edition with a fun, readable, and
motivational presentation on aircraft performance using material on Specific Excess Power
(taught to all cadets at the U.S. Air Force Academy). Adds new sections to later chapters,
presenting new real-world applications. Includes a CD-ROMwith Excel spreadsheets to solve a
wide range of problems showing simple CFD applications, experimental correlations, and
more. A useful reference for professionals in the aeronautics industry.
Road transports are responsible for almost 18 % of the greenhouse gas emission in Europe
and are today the leading cause of air pollution in cities. Aerodynamic resistance has a
significant effect on fuel consumption and hence the emission of vehicles. For electric vehicles,
emissions are not affected by the aerodynamics as such but instead have a significant effect
on the effective range of the vehicle. In 2017, a new measurement procedure was introduced,
Worldwide Harmonized Light Vehicles Test Procedure (WLTP), for measuring emissions, fuel
consumption, and range. This procedure includes a new test cycle with increased average
driving speed compared to the former procedure, which thereby increases the importance of
the aerodynamic resistance, as it drastically increases with speed. A second effect is that the
exact car configuration sold to the customer needs to be certified in terms of fuel consumption
and emissions. The result is that every possible combination of optional extras, which might
affect the aerodynamic resistance, needs to be aerodynamically analyzed and possibly
improved. From 2021, the European Commission will introduce stricter emission regulations for
new passenger cars, with the fleet-wide average lowered to 95 grams CO2=km, which puts an
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even higher demand on achieving efficient aerodynamics. Virtual development of the
aerodynamics of road vehicles is today used to a great extent, using Computational Fluid
Dynamics, as it enables faster and cheaper development. However, achieving high accuracy
for the prediction of the flow field and aerodynamic forces is challenging, especially given the
complexity of both the vehicle geometry in itself and the surrounding flow field. Even for a
simplified generic bluff body, accurately predicting the flow field and aerodynamic forces is a
challenge. The main reason for this challenge of achieving results with high accuracy is the
prediction of the complex behavior of turbulence. Scale-resolving simulation (SRS) methods,
such as Large Eddy Simulation (LES), where most of the turbulent structures are resolved has
in many studies shown high accuracy but unfortunately to a very high computational cost. It is
primarily the small turbulent structures within the near-wall region that requires a _ne resolution
in both space (the mesh) and in time. This fine resolution is the reason for the very high
computational cost and makes LES unfeasible for practical use in industrial aerodynamic
development at present and in the near future. By modeling the turbulent structures within the
near-wall region using a Reynolds-Averaged Navier-Stokes (RANS) model, and resolving the
turbulence outside the region with a LES model, a coarser resolution is possible to use,
resulting in significantly lower computational cost. Which used RANS model is of high
importance, and especially how much turbulent viscosity the model generates, as too high
values can result in suppression of the resolved turbulence. The transitioning between the
RANS and LES regions have a significant effect on the results. Faster transition enables more
resolved turbulence, favorable for higher accuracy, but needs to be balanced with sufficient
shielding of the RANS region. If resolving the turbulence occurs within the near-wall region,
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and the mesh is not sufficiently fine, it can result in poor accuracy. By increasing the time-step
size and disregarding best-practice guides, the computational cost can be significantly
reduced. The accuracy is reasonably insensitive to the larger time step sizes until a certain
degree, thereby enabling computationally cheaper SRS to achieve high accuracy of
aerodynamic predictions needed to meet present and future emission regulations.
Aerodynamic design of aircraft presented with realistic applications, using CFD software.
Tutorials, exercises, and mini-projects provided involve design of real aircraft. Using online
resources and supplements, this text prepares last-year undergraduates and first-year
graduate students for industrial aerospace design and analysis tasks.
What do a bumble bee and a 747 jet have in common? It’s not a trick question. The fact is
they have quite a lot in common. They both have wings. They both fly. And they’re both ideally
suited to it. They just do it differently. Why Don’t Jumbo Jets Flap Their Wings? offers a
fascinating explanation of how nature and human engineers each arrived at powered flight.
What emerges is a highly readable account of two very different approaches to solving the
same fundamental problems of moving through the air, including lift, thrust, turning, and
landing. The book traces the slow and deliberate evolutionary process of animal flight—in birds,
bats, and insects—over millions of years and compares it to the directed efforts of human
beings to create the aircraft over the course of a single century. Among the many questions the
book answers: Why are wings necessary for flight? How do different wings fly differently?
When did flight evolve in animals? What vision, knowledge, and technology was needed before
humans could learn to fly? Why are animals and aircrafts perfectly suited to the kind of flying
they do? David E. Alexander first describes the basic properties of wings before launching into
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the diverse challenges of flight and the concepts of flight aerodynamics and control to present
an integrated view that shows both why birds have historically had little influence on
aeronautical engineering and exciting new areas of technology where engineers are
successfully borrowing ideas from animals.
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