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ESDU 88040
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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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 which was monitored and guided by the Aerodynamics Committee. This
Committee first met in 1942 and at the time of the first issue of the Data Item had the following membership:

The technical work in the assessment of the available information and the construction and subsequent development
of the Data Item was carried out by

Chairman
Mr H.C. Garner — Independent

Vice-Chairman
Mr P.K. Jones — British Aerospace Regional Aircraft Ltd, Woodford

Members
Mr G.E. Bean*

* Corresponding Member

— Boeing Aerospace Company, Seattle, Wash., USA
Dr N.T. Birch — Rolls-Royce plc, Derby
Mr K. Burgin — Southampton University
Mr D. Choo* — Northrop Corporation, Pico Rivera, Calif., USA
Dr T.J. Cummings — Short Brothers plc
Mr J.R.J. Dovey — Independent
Mr S.P. Fiddes — University of Bristol
Dr K.P. Garry — Cranfield Institute of Technology
Mr P.G.C. Herring — Sowerby Research Centre, Bristol
Mr R. Jordan — Aircraft Research Association
Mr K. Karling* — Saab-Scania, Linköping, Sweden
Mr R. Sanderson — Deutsche Airbus GmbH, Bremen, Germany
Mr A.E Sewell* — McDonnell Douglas, Long Beach, Calif., USA
Mr M.R. Smith — British Aerospace Airbus Ltd, Bristol
Miss J. Willaume — Aérospatiale, Toulouse, France.

Mr R.W. Gilbey — Head of the Aircraft Aerodynamics Group
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ESDU 88040
PROGRAM FOR CALCULATION OF AILERON ROLLING MOMENT AND YAWING 
MOMENT COEFFICIENTS AT SUBSONIC SPEEDS
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ESDU 88040
PROGRAM FOR CALCULATION OF AILERON ROLLING MOMENT AND YAWING 
MOMENT COEFFICIENTS AT SUBSONIC SPEEDS

1. NOTATION AND UNITS

(Only that notation required to define the input and output is detailed. For more information see
ESDU 88013 and 88029.)

SI British

aspect ratio

wing span m ft

lift coefficient of wing and flap system with ailerons 
undeflected, 

component of lift coefficient due to deployment of 
trailing-edge flaps

rolling moment coefficient due to ailerons, L 

yawing moment coefficient due to ailerons, 

ratio of aileron chord aft of hinge line to local wing chord at 
mid-span of aileron, see Sketch 1.1

empirical factor for converting  into effective twist 
angle, see Equation (2.3) in ESDU 88029. Taken as 18.0 
degrees

degree degree

empirical factor applied to , see Equation (2.3) in 
ESDU 88029. Taken as 1.4

lift N lbf

rolling moment, positive starboard wing down N m lbf ft

A

b

CL
L/½V2S

CLf 

Cl /½V2Sb

Cn N /½V2Sb

cf /c

Jf CLf 

J t

L

L
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ESDU 88040
rolling moment derivative with respect to rad–1 rad–1

Mach number

yawing moment, positive nose to starboard N m lbf ft

Reynolds number based on wing mean chord

wing planform area m2 ft2

wing semispan, see Sketch 1.1 m ft

section thickness-to-chord ratio of wing at mid-span of aileron

free-stream velocity m/s ft/s

angle between chord line of aerofoil section and line joining 
mid-thickness point at hinge line to trailing edge of undeflected 
aileron, in plane normal to hinge line, see Sketch 1.1

degree degree

geometric twist angle of wing tip relative to root chord, positive 
leading-edge up

degree degree

spanwise distance from wing centre-line as fraction of 
semispan

value of  at inboard limit of aileron at hinge line, 
see Sketch 1.1

value of  at outboard limit of aileron at hinge line,
see Sketch 1.1

, see Sketch 1.1

wing taper, ratio of tip chord to centre-line chord

sweepback of aileron hinge line, see sketch 1.1 degree degree

sweepback of wing half-chord line, see sketch 1.1 degree degree

aileron deflection angle measured in plane normal to hinge line, 
arithmetic mean of deflection angles of port and starboard 
ailerons, positive for starboard aileron down and port aileron 
up, 

radian radian

deflection of port aileron, measured in plane normal to hinge 
line, positive trailing-edge up

degree degree

deflection of starboard aileron, measured in plane normal to 
hinge line, positive trailing-edge down

degree degree

free-stream density of air kg/m3 slug/ft3

section trailing-edge angle at mid-span of aileron degree degree

L ' '  Cl / '

M

N

R

S

s

t /c

V

 '

t



i 

o 

 i o+ /2



h

½

 '

½ 'p 's+ /57.3

'p

's




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