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and learners who imagine flying a human-powered aircraft, being the first to

step on the planet Mars, or have an insatiable curiosity about the governing
physics underpinning the theory of flight. My inspiration began with the Apollo
Program, the first human footsteps on the Moon, and with a desire to see peace-
ful human exploration of the solar system and beyond. My heartfelt thanks to
Buzz Aldrin for contributing the Foreword. The purpose of this book is to provide
a stimulating introduction to aerospace engineering and design. The two main
themes I embrace for delivering my introduction to engineering thoughts are:

Ihave written Interactive Aerospace Engineering and Design for all students

B hands-on design—where engineering becomes real, albeit challenging and
thrilling.

B diversity in learning styles—where concepts and engineering laws can be
understood through analytical, visual, and immersive techniques that are
delivered through multimedia.

Chinese humanitarian Wei Jingsheng said, “To write, you must work method-
ically, forming your thoughts and prompting other people to think as they read.
Writing requires work at both ends. That’s what makes it special.”

It has been a very special adventure for me, writing this book, reflecting on
engineering education, and attempting to provide information and knowledge
not only to assist the reader in thinking about the written words, but also to invite
all readers to actively participate in their own education as well as to engage in
a design process and build and fly their own lighter-than-air vehicle. I hope that
you enjoy the material as much as I have enjoyed its creation.

Information technology (IT) is now revolutionizing the amount of knowl-
edge disseminated worldwide. For the past few years, I have been contemplat-
ing how IT can best enhance engineering education, and I offer the following
perspective: Multimedia and web-based tools provide students with an opportu-
nity. The educational opportunity is for students to learn through analysis, visual
animation, and interactive simulations at our own discretion. In other words, stu-
dents are empowered to take charge of their own learning by using well-crafted
IT tools that complement traditional knowledge dissemination via lectures and
printed materials. This text describes the fundamentals of engineering and
design in printed material enriched by a multimedia CD-ROM with animations,
simulations, movie illustrations, and a web interface for electronic access and
interactive demonstrations. Engineering students will find that this book aug-
ments their undergraduate core curriculum (i.e., physics, mathematics, and sci-
ence). The hands-on lighter-than-air vehicle design project and accompanying



xiv

Preface

design materials are intended for first- or second-year students to experience

hands-on engineering.
For motivation during the wee hours while writing and editing, I kept these

words of wisdom in mind:
“Writing is humandkind’s most far-reaching creation, its forms and designs endless.”

“Time is a luxury, thought a sanctity, and education a true gift. Respect them, honor
them, and cherish them most of all.”

Dava Newman
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dents of aerospace engineering and design. We are all students in our uni-

verse, and her interactive illustrations take us from the earliest engineering
feats to the Wright brothers’ airborne flight to my spaceflight on Apollo 11 to
future missions to Mars. Dr. Newman’s Interactive Aerospace Engineering and
Design makes engineering principles and the design process become intuitive
components in our learning. Her landmark book offers the combination of text,
animations, and simulations, utilizing information technology to motivate, illus-
trate, and demonstrate physical phenomena such as the principles behind flight,
the fundamentals of the space environment, and artistic insight into creative
design. The learning process culminates in Interactive Aerospace Engineering
and Design with the lighter-than-air (LTA) vehicle design chapter. Through
active, hands-on learning, blimps become operational and engineering principles
are fully demonstrated in the team design.

This book is for those curious about engineering and design. I recommend
it to college engineering students and teachers, advanced high school students,
or members of the general public who want to think and be challenged to solve
problems and learn technical fundamentals.

My Apollo 11 spaceflight to the Moon was the pinnacle of an engineering
education, but my lifelong work is to continue answering technical problems for
future aerospace endeavors, as seen in my collaboration with Professor Newman
and colleagues to analyze novel Mars mission trajectories. In Interactive Aero-
space Engineering and Design, Professor Newman invites us as a community of
learners to take flight. This multidisciplinary, multimedia approach is how engi-
neering should be taught.

Professor Dava Newman has written an exciting introductory book for stu-

Buzz Aldrin
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to become actively challenged by this text, the CD-ROM, and the Internet

resources. These various types of media will stimulate students with dif-
ferent learning styles to the excitement of aerospace engineering. While reading
through the chapters, you will be exposed to animations, simulations, movies, and
problems, all of which are easily identifiable by the following symbols:

The emphasis of this book is to inspire students new to the aerospace field

Throughout the book, the image of the thinker in the margin
is used to indicate that the problems presented are general
thought-type questions. These problems do not require a quan-
titative answer, but require creative, qualitative contemplation.

ing problems that can only be solved through some mathe-
matical computation. This type of problem requires a numeri-
cal solution.

f A numeric symbol alerts the reader to fundamental engineer-

When placed in the margin with a resource description, the
website icon refers the reader to the author’s website for up-
to-date versions of URL addresses for these resources. A link
to the author’s website can be found through the McGraw-Hill
website for this book at www.mhhe.com/engcs/aero/newman/.

A CD-ROM icon with a resource description is used to direct
the reader to specific material on the accompanying Interac-
tive Aerospace Engineering and Design CD-ROM. The CD-
ROM contains animations, QuickTime™ movies, simulations,
multimedia projects, design templates, and the complete e-text.
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