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ESDU DATA ITEMS

Data Items provide validated information in engineering design and analysis for use by, or under the supervision of,
professionally qualified engineers. The data are founded on an evaluation of all the relevant information, both published and
unpublished, and are invariably supported by original work of ESDU staff engineers or consultants. The whole process is
subject to independent review for which crucial support is provided by industrial companies, government research
laboratories, universities and others from around the world through the participation of some of their leading experts on ESDU
Technical Committees. This process ensures that the results of much valuable work (theoretical, experimental and
operational), which may not be widely available or in a readily usable form, can be communicated concisely and accurately
to the engineering community.

We are constantly striving to develop new work and review data already issued. Any comments arising out of your use of our
data, or any suggestions for new topics or information that might lead to improvements, will help us to provide a better service.

THE PREPARATION OF THIS DATA ITEM

The work on this particular Data Item was monitored and guided by the Dynamics Committee. This Committee first met in
1962 and has the following membership:

The members of staff of the Engineering Sciences Data Unit were:

Chairman
Mr R. Melling — Hawker Siddeley Aviation Ltd, Brough

Members
Mr J. Arnall — Hawker Siddeley Aviation Ltd, Kingston-upon-Thames
Mr J.R. Collingbourne — Ministry of Aviation
Dr G.J. Hancock — Queen Mary College, London University
Miss L.K. Harrison — Ministry of Aviation
Mr G.F. Langdon — Aeroplane and Armament Experimental Establishment
Mr D.K. Mendela — Hawker Siddeley Aviation Ltd, Hatfield
Mr H.H.B.M. Thomas — Royal Aircraft Establishment, Farnborough
Mr C.F. Toms — Hawker Siddeley Aviation Ltd, Hatfield.

Mr A.J. Ward Smith — Head of Fluid Mechanics and Thermodynamics Group
Mr J.A. Shaw — Assistant Director.
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NOTATION FOR AIRCRAFT DYNAMICS

1. INTRODUCTION

Certain symbols occur so frequently within the Dynamics Series that it is felt worthwhile to collect them
together in a single Data Item. Accordingly, the notation that it is anticipated will be generally required
throughout the Series is listed here; other notation applicable to each individual Data Item is given in the
Notation section of that Item. Data Item No. 67001[1] presents an introduction to the notation for aircraft
dynamics.

All axis systems used are of the right-handed orthogonal Cartesian type. The origin is denoted by  and
the axes designated x, y, z. A particular choice of origin or axes is indicated by a suffix, apart from those
systems in which either or both of these are fixed relative to the aircraft. Forces and linear velocities are
positive in the directions of the axes. Angular velocities are positive if, when looking along the appropriate
axis in the positive sense, the aircraft is seen to be rotating clockwise. Moments are positive if they tend to
rotate the aircraft in the positive angular velocity direction.

Alphabetical trios are used to denote components of force, moment, linear displacement and velocity, and
angular velocity. They are listed in Table 1.1. Sketch 1.1 shows a body axis system  and indicates
positive directions. Further details on the choice of particular axis systems are given in Item No. 67003[2].

Sketch 1.1   Axis system

TABLE 1.1 

Quantity Components Resultant

Force   

Moment   

Linear displacement   

Linear velocity   

Angular velocity   

O

Oxyz

X Y Z R

L M N

x y z

u v w V

p q r Ω

x, X, u

y, Y, v

z, Z, w

N, rM, q

L, p O
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2. LIST OF SYMBOLS

aspect ratio ( / )

longitudinal force

speed of sound

lift curve slope ( / )

hinge moment

wing span

; ; constant-of-inertia ratios
( / ; / ; / )

longitudinal force coefficient ( / )

drag coefficient ( / )

lift coefficient ( / )

normal force coefficient ( / )

; ; force coefficients
( / ; / ; / )

; ; moment coefficients
( / ; / ; / )

local chord

standard mean (or first mean) chord (see Item No. 76003[3])

mean aerodynamic (or second mean) chord (see Item No. 76003[3])

, ; ,

; 
engine momentum parameters
( / , / ; / , / ; / , / )

drag

differential operator given by /  in ordinary units or  = /  
when dynamic-normalised

; ; constant-of-inertia ratios 
( / ; / ; / )

A b
2

= S

A

a

a1 ∂CL= ∂α

B

b

bx by bz
Iy Iz–( )–= Ix Iz Ix–( )– Iy Ix Iy–( )– Iz

CA A= ½ρV
2
S

CD D= ½ρV
2
S

CL L= ½ρV
2
S

CN N= ½ρV
2
S

CX CY CZ
X= ½ρV

2
S Y ½ρV

2
S Z ½ρV

2
S

Cl Cm Cn
L= ½ρV

2
Sl M= ½ρV

2
Sl N= ½ρV

2
Sl

c

c

c=

czx cyx cxy
czy cyz ,cxz Jz= Ix Jy Ix Jx Iy Jz Iy Jy Iz Jx Iz

D

D Du du= d t Du$$ du$ d t$

dx dy dz
Iyz–= Ix Iyz–= Iy Iyz–= Iz
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