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ESDU 82017
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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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 supersedes Item No. 70006, was monitored and guided by the
Aerodynamics Committee. This Committee first met in 1942 and now has the following membership:

The construction and subsequent development of the Data Item was undertaken by

Chairman
Mr P.K. Jones — British Aerospace, Manchester Division

Vice-Chairman
Mr J. Weir — Salford University

Members
Mr D. Bonenfant — Aérospatiale, Toulouse, France
Mr E.A. Boyd — Cranfield Institute of Technology
Mr K. Burgin — Southampton University
Mr E.C. Carter — Aircraft Research Association
Mr J.R.J. Dovey — British Aerospace, Warton Division
Dr J.W. Flower — Bristol University
Mr H.C. Garner — Royal Aircraft Establishment
Mr A. Hipp — British Aerospace, Stevenage-Bristol Division
Dr B.L. Hunt*

* Corresponding Member

— Northrop Corporation, Hawthorne, Calif., USA
Mr J. Kloos* — Saab-Scania, Linköping, Sweden
Mr J.R.C. Pedersen — Independent
Mr I.H.Rettie* — Boeing Aerospace Company, Seattle, Wash., USA
Mr F.W. Stanhope — Rolls-Royce Ltd, Derby
Mr H. Vogel — British Aerospace, Weybridge-Bristol Division.

Mr R. W. Gilbey — Senior Engineer
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ESDU 82017
CONTRIBUTION OF FIN TO SIDEFORCE, YAWING MOMENT AND ROLLING 
MOMENT DERIVATIVES DUE TO RATE OF YAW, (Yr)F , (Nr)F , (Lr)F

1. NOTATION AND UNITS (see Sketch 1.1)

The derivative notation used is that proposed in ARC R&M 3562 (Hopkin, 1970) and described in Item
No. 86021.  Coefficients and aeronormalised derivatives are evaluated in aerodynamic body axes with
origin at the aircraft centre of gravity and with the wing span as the characteristic length.  The derivatives

,  and  are often written as ,  and  in other systems of notation, but attention must be
paid to the reference dimensions used.   In particular, in forming ,  and  differentiation of ,

 and  may be carried out with respect to rb/2V not rb/V as implied in the Hopkin system. It is also to
be noted that a constant datum value of V is employed by Hopkin.

SI British

wing span m ft

lift-curve slope of fin, evaluated from Item No. 82010 
(Derivation 19)

radian–1 radian–1

rolling moment coefficient, 

yawing moment coefficient 

sideforce coefficient, 

fin root chord, see also Item No. 82010 (Derivation 19) m ft

fin tip chord, see also Item No. 82010 (Derivation 19) m ft

body height at wing root quarter-chord station m ft

height of fin, measured from fin root chord in direction 
normal to longitudinal body axis, see also Item No. 82010 
(Derivation 19) 

m ft

fin sideforce correction factor allowing for presence of 
body, evaluated from Item No. 82010 (Derivation 19)

fin sideforce correction factor allowing for presence of 
tailplane, evaluated from Item No. 82010 (Derivation 19)

fin sideforce correction factor allowing for presence of 
wing, evaluated from Item No. 82010 (Derivation 19) as a 
function of  when estimating fin contribution to 
lateral derivatives due to sideslip, set equal to unity when 
estimating fin contribution to lateral derivatives due to rate 
of yaw

rolling moment N m lbf ft

Yr Nr Lr CYr Cnr Clr
CYr Cnr Clr CY

Cn Cl

b

CLα( )
F

Cl L /½ρV
2
Swb

Cn N /½ρV
2
Swb

CY Y/½ρV
2
Sw

crF

ctF

hBW

hF

JB

JT

JW

zW /hBW

L
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ESDU 82017
rolling moment derivative due to rate of yaw 

fin contribution to  in presence of body, wing and 
tailplane

rolling moment derivation due to sideslip, 

fin contribution to  in presence of body, wing and 
tailplane

distance of centre of pressure position of fin sideforce, 
measured aft from centre of gravity position and parallel to 
longitudinal body axis; from Item No. 82010      
(Derivation 19) 

m ft

distance of fin root quarter-chord station aft of centre of 
gravity position, measured parallel to longitudinal body 
axis, see also Item No. 82010 (Derivation 19)

m ft

yawing moment N m lbf ft

yawing moment derivative due to rate of yaw,

fin contribution to  in presence of body, wing and 
tailplane

yawing moment derivative due to sideslip, 

fin contribution to  in presence of body, wing and 
tailplane

rate of yaw rad/s rad/s

fin area, , see also Item No. 82010 
(Derivation 19)

m2 ft2

wing (reference) area m2 ft2

velocity of aircraft relative to air m/s ft/s

slipside velocity m/s ft/s

sideforce N lbf

sideforce derivative due to rate of yaw, 

fin contribution to  in presence of body, wing and 
tailplane

Lr
Lr ∂L /∂r( )/½ρVSWb2=

Lr( )
F

Lr

Lv
Lv ∂L /∂v( )/½ρVSWb=

Lv( )
F

Lv

l F′

lF′ mF 0.7zF Λ¼Ftan+=

mF

N

Nr
Nr ∂N /∂r( )/½ρVSWb2=

Nr( )
F

Nr

Nv
Nv ∂N /∂v( )/½ρVSWb=

Nv( )
F

Nv

r

SF hF crF ctF+( )/2

SW

V

v

Y

Yr
Yr ∂Y /∂r( ) /½ρVSWb=

Yr( )
F

Yr
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ESDU 82017
sideforce derivative due to sideslip, 

fin contribution to  in presence of body, wing and 
tailplane

value of  with no interference between wing and fin 
 evaluated from Item No. 82010 (Derivation 19)

height of fin root chord, measured from longitudinal body 
axis in direction normal to longitudinal body axis, see also 
Item No. 82010 (Derivation 19) 

m ft

height of centre of pressure position of load distribution on 
fin, measured from fin root chord in direction normal to 
longitudinal body axis, evaluated from Item No. 82010 
(Derivation 19) as function of 

m ft

distance of centre of pressure position of fin sideforce, 
measured above and normal to longitudinal body axis; 
from Item No. 82010 (Derivation 19) 

m ft

height of intersection of fin-mounted tailplane with fin, 
measured from fin root chord in direction normal to 
longitudinal body axis, see also Item No. 82010 
(Derivation 19)

m ft

height of wing root quarter-chord point above local body 
centre-line, positive for low wings

m ft

angle of attack radian radian

angle of sideslip radian radian

fin quarter-chord sweep angle degree degree

density of air kg/m3 slug/ft3

Yv
Yv ∂Y /∂v( ) /½ρVSW=

Yv( )
F

Yv

Yv( )
F

[ ]
JW 1=

Yv( )
F

JW 1=( )

zcrF

z
F

zT /hF

z F′

z F′ zcrF 0.85zF+=

zT

zW

α

β

Λ¼F

ρ
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