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Series Preface

The field of aerospace is wide ranging and covers a variety of products, disciplines and domains, not
merely in engineering but in many supporting activities. These combine to enable the aerospace industry
to produce exciting and technologically challenging products. A wealth of knowledge is contained by
practitioners and professionals in the industry in the aerospace fields that is of benefit to other practitioners
in the industry, and to those entering the industry from University or other fields.

The Aerospace Series aims to be a practical and topical series of books aimed at engineering
professionals, operators and users and allied professions such as commercial and legal executives in
the aerospace industry. The range of topics spans design and development, manufacture, operation and
support of the aircraft as well as infrastructure operations, and developments in research and technology.
The intention is to provide a source of relevant information that will be of interest and benefit to all those
people working in aerospace.

The other books in the Aerospace Series concentrate very much on the technical aspects of Airframe,
Structure and Systems - providing technical descriptions that are of use to engineers and designers. In
most of these books the Human Machine interface is described, especially in Aircraft Display Systems.

Aircraft Performance, Theory and Practice for Pilots by P. J. Swatton extended the Series from the
Design phase of the life-cycle into the operate phase by introducing aspects of the aircraft that are
essential to the pilot.

In this book, Principles of Flight for Pilots, the author takes this a step further by introducing
principles of flight in a comprehensive and easy to use compendium of knowledge complemented by
self-assessment exercises. The book is packed with information from basic aerodynamics and stability
through aerodynamic principles for level flight, manoeuvre and high speed flight. Even though this book
is aimed squarely at pilots wishing to study for the EASA ATPL and CPL examinations, it should also
be considered as essential reading for students wishing to enter the field of aero engineering and for
practitioners in systems engineering, design, aerodynamics and testing.

Allan Seabridge






Preface

Since the Wright brothers’ triumphant production of a flying machine in 1903, followed by Bleriot’s
successful navigation of the Channel in 1909, the mysteries of how an aeroplane flies have fascinated
almost everyone. Although aerodynamics is a complicated subject it is essential that all aviators have a
basic understanding of the principles of flight for the safety of themselves and those on the ground, without
the prerequisite of comprehending all of the mathematics involved. This is the prime objective of the
syllabus formulated by the JAA and now adopted by EASA. Although the knowledge and manipulation
of some formulae is required, the syllabus limits it to those necessary to safely execute the duties of a
pilot.

The aim of this book is to provide a trustworthy work of reference for pilots. It is collated and
presented in such a manner that it will not only help student pilots to pass the examination but will
also enable experienced personnel to gain a deeper understanding of the Principles of Flight and related
subjects. It is not intended to be a comprehensive study of aerodynamics.

An examination in Principles of Flight is set by the Flight Crew Licensing Department of the Civil
Aviation Authority (CAA) acting as an agent for EASA. To validate a licence, together with other
requirements, a candidate must attain a mark of at least 75% in the examination.

Principles of Flight for Pilots

The Complete Manual. This manual has been written in a manner for easy learning primarily for trainee
pilots wishing to study for the EASA ATPL and CPL licence examinations. It is also a useful reference
book for qualified transport aeroplane pilots and has been comprehensively indexed for easy use.

The manual is divided into seven parts. Each part contains the necessary number of chapters to
explain the appropriate topic in detail. After each chapter is a set of self-assessed questions that have
been gleaned from the feedback of previous candidates in the Principles of Flight examination over the
past nine years. The calculations and explanations to the correct solutions are those of the author are
given in Chapter 19.

Part 1 — The Preliminaries. This part of the manual is devoted to an introduction to that area of
basic physics applicable to the principles of flight and to the definitions that are used in the subsequent
chapters.

Part 2 — Basic Aerodynamics. Theoretical aspects of aeroplane control and lift generation are confined
to this part of the manual.

Part 3 — Level Flight Aerodynamics. This part is devoted to lift analysis, lift augmentation, drag,
stalling and the thrust and power essential to maintain level flight.

Part 4 — Stability. This part examines in detail the complex topics of aeroplane static and dynamic
stability.
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Part 5 — Manoeuvre Aerodynamics. Level-flight manoeuvres such as turns and dives together with
the aerodynamics of climbs and descents are the main topics of this part of the manual.

Part 6 — Other Aerodynamic Considerations. High-speed flight, including supersonic flight, is
explained in detail because of the EASA syllabus requirements; despite the fact that there are no
supersonic transport aeroplanes any longer. CPL examination candidates should ignore Chapter 15 —
High Speed Flight.

Part 7 — Conclusion. This part includes a summary of the major components of the Principles of
Flight syllabus and the solutions to all of the self-assessed exercises

The author would like to stress that, although The Principles of Flight for Pilots is directed towards
explaining basic theory of flight, the explanations, advice and interpretations given are his alone, and not
necessarily shared by EASA or any other legislative body. It does not seek to replace any of the works
mentioned in the bibliography, but should be used in conjunction with them. References quoted in the
text of the manual were current in May 2010.

Every effort has been made to ensure that the information contained in The Principles of Flight for
Pilots was up-to-date at the time of publication; but readers are reminded that every document listed in
the bibliography on which this book is based is subject to amendment. It is true that major changes of
policy are not implemented without adequate warning and publicity; but minor alterations could escape
notice and every reader is advised to pay careful attention to any amendment list issued by the CAA and
EASA. No responsibility is accepted for any errors or discrepancy.

P. J. Swatton
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The Principles of Flight Examination

This manual contains the information required to cover the ATPL (A) and CPL (A) Learning Objectives
for the EASA subject 081 - Principles of Flight. The examination in this subject is from 0930 to 1030
on the first day of the examinations for ATPL candidates and contains 40 questions. For CPL candidates
the examination is from 0900 to 0945 on the first day of the examinations and contains 34 questions.

The main reference documents for the Principles of Flight examination are:
(1) EU-OPS1

(2) AMC Definitions

(3) CS-23 Normal and Commuter Aeroplanes

(4) CS-25 Large Aeroplanes

(5) Civil Aviation Aeronautical Information Circulars
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