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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.
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CONTRIBUTION OF FIN TO SIDEFORCE, YAWING MOMENT AND ROLLING
MOMENT DERIVATIVES DUE TO RATE OF YAW, (Y,)=, (N, (L,)e

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
Y., N, and L, are often written as Cyrr Coy and C, in other systems of notation, but attention must be
paid to the reference dimensionsused. In particular, informing Cy,, C,, and C,, differentiation of C,/,
C,, and C; may be carried out with respect to rb/2V not rb/V asimplied in the Hopkin system. Itisalso to
be noted that a constant datum value of V is employed by Hopkin.

a S British
ok
§ b wing span m ft
§ (CLo)g lift-curve slope of fin, evaluated from Item No. 82010 radian  radian™
9 (Derivation 19)
§ C rolling moment coefficient, ,fﬂll/zpvzswb
<
qt; C, yawing moment coefficient ./lf/l/szZSNb
(8]
,E Cy sideforce coefficient, Y/1/sz2$N
% Cp fin root chord, see aso Item No. 82010 (Derivation 19) m ft
©
E Cip fin tip chord, see aso Item No. 82010 (Derivation 19) m ft
49
.90
% haw body height at wing root quarter-chord station m ft
o
O
) hF height of fin, measured from fin root chord in direction m ft
= normal to longitudinal body axis, see also Item No. 82010
- (Derivation 19)
Jg fin sideforce correction factor alowing for presence of
body, evaluated from Item No. 82010 (Derivation 19)
J; fin sideforce correction factor alowing for presence of
tailplane, evaluated from Item No. 82010 (Derivation 19)
Jw fin sideforce correction factor allowing for presence of
wing, evaluated from Item No. 82010 (Derivation 19) asa
function of z,, /hg,,, When estimating fin contribution to
lateral derivatives dueto sidedlip, set equal to unity when
estimating fin contribution to lateral derivatives dueto rate
of yaw
&z rolling moment N m Ibf ft
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rolling moment derivative due to rate of yaw
L, = (9.213r)/%pVS,b?

fin contributionto L, in presence of body, wing and
tailplane

rolling moment derivation due to sidedlip,
L, = (0Z1ov)[/spVS,b

fin contribution to L,, in presence of body, wing and
tailplane

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

(Derivation 19) T¢ = mg+0.7ZztanA, ¢

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

yawing moment Nm

yawing moment derivative due to rate of yaw,
N, = (9413r)I¥pVS,b°

fin contribution to N, in presence of body, wing and
tailplane

yawing moment derivative due to sideslip,
N, = (0410v)/pVS,b

fin contribution to N,, in presence of body, wing and
tailplane

rate of yaw rad/s
finarea, he(c, g + ¢,£)/2, seedso Item No. 82010 m?
(Derivation 19)

wing (reference) area m?
velocity of aircraft relativeto air m/s
dlipside velocity m/s
sideforce N

sideforce derivative due to rate of yaw,
Y, = (9Y/or)I¥pVS,b

fin contribution to Y, in presence of body, wing and
tailplane
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sideforce derivative due to sidedlip,

Y, = (9YIv)/*pVS,

fin contribution to Y, in presence of body, wing and
tailplane

valueof (Y,)_ with no interference between wing and fin
(Jyw = 1) evaluated from Item No. 82010 (Derivation 19)

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

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 z; /h,

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

- _ _
Zr =12z,p+085Z

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

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

angle of attack
angle of sideslip

fin quarter-chord sweep angle

density of air
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