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AUTHOR'S PREFACE

This text is aimed at upper level undergraduate and graduate students,
and practicing engineers. It has a comprehensive treatment of the conceptual
design phase, treating civil and military aircraft equally. The book covers
the entire phase of conceptual design from consideration of the mission needs
to the decision to iterate the design '"One More Time''. The book is complete
in that the reader should not have to go outside the text for additional infor-
mation.

The text is structured to lead the reader through one iteration of the
conceptual design cycle loop. It can also be used as a convenient reference
book for practicing engineers to give them up-to-date methodology in aero-
dynamics, performance, propulsion systems, material selection, weights,
stability and control and life cycle costing. It can also be used by technical
managers to better understand and appreciate the fundamental parameters
driving the design of an aircraft and their interplay.

The main theme of the text is that the aircraft design process is a
compromise of all the engineering disciplines. An effective design is the
integration of aerodynamics, propulsion, flight control, structures and
materials, avionics and subsystems; blended in just the right way to give a
synergistic effect. The text emphasizes this theme throughout its 25 chapters.

The book emphasizes the responsibility of the aircraft designer to
design for low cost, low fuel consumption and low environmental pollution,
i.e., '""Design for Mankind''. Guidelines are presented for designing for low
life cycle cost and fuel consumption. Chapter 24 discusses lif€cycle cost
and presents a methodology for estimating these costs.

The chapter on material selection discusses the typical metal systems
and the new promising advanced composite material system and low fabrication
cost materials, such as fiberglass, ABS plastic and wood. The weight estimate
chapter is complete, giving methodology for estimating the component
weights for high and low performance aircraft fabricated out of metals and
advanced composites.

Many people have influenced the writing of this text. My many students
who struggled through early sets of notes and versions of this text were most
helpful in their critique. Fellow faculty members were invaluable in their
suggestions and encouragement, especially Dr. Jay Pinson of the University
of Dayton. Major Thomas Pilsch of the USAF Academy was a colleague in
much of the preparation of the text and contributed Chapter 18 and part of
Chapter 10. The aircraft industry was very generous in providing ideas,
aircraft information and pictures, especially Mr. Bud Nelson of Boeing
Aerospace Company, Seattle, Washington.
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My sincerest appreciation goes to my family; my wife Carolyn, son
Jeff and daughter Debra. Their encouragement, understanding and providing
the proper home environment made the book possible. I dedicate this book

to them.

Leland M. Nicolai

Dayton, Ohio
June 1975
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