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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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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.
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CONTRIBUTION OF BODY TO YAWING MOMENT AND SIDEFORCE
DERIVATIVESDUE TO RATE OF YAW, (N,)g AND (Y,)5

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
ESDU 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
N, and Y, areoftenwrittenasC and Cy» and N and Y as C and C ,
of notati on but attention must be paldto thereference di mensuons used In parti cular informing C,. and
Cy, differentiation C, and C,, may be carried out with respect to rb/2V not rb/V asimplied in the Hopkln
system. Similarly C £1and C may involve differentiation with respect to fb/2V not Bb/V. Itisasoto

be noted that a const
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t datum val ue of Vis employed by Hopkin.

wing span

yawing moment coefficient, .4/%2pV2S, b
sideforce coefficient, Y/%pV2S,,

body maximum width
body maximum height

overall body length
distance from body nose to centre of gravity position

Mach number
yawing moment

yawing moment derivative due to rate of yaw,
N, = (0.4/9r)/Y2pVS,b?

body contribution to N,

yawing moment derivative due to rate of change of sidedlip,

N, = (0410V)/%pS b2
rate of yaw
cross-sectional area of body base

area of side elevation of body

maximum cross-sectional area of body
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in other systems

British

ft

ft
ft

ft

ft

[bf ft

rad/s

ft2
ft2

ft2
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Sw wing (reference) area m? 2
\% velocity of aircraft relativeto air m/s ft/s
v sidedlip velocity m/s ft/s
v rate of change of sideslip velocity m/s? ft/s?
Y sideforce N | bf
Y, sideforce derivative due to rate of yaw,
Y, = (9YIor)[Y2pVS,b
(Yr)B body contributionto Y,
Yo sideforce derivative due to rate of change of sidedlip,
Y, = (9YIoV)/p§,b
o angle of attack radian radian
B angle of sideslip radian radian
B rate of change of angle of sideslip rad/s rad/s
p density of air kg/m3 slug/ft3
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(a) Plan view

& Centre of gravity position

Yaw axis

(D
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(b) Side view

Sketch 1.1 Body geometry
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