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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 
DERIVATIVES DUE TO RATE OF YAW, (Nr)B AND (Yr)B

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

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

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

SI British

wing span m ft

yawing moment coefficient, 

sideforce coefficient, 

body maximum width m ft

body maximum height m ft

overall body length m ft

distance from body nose to centre of gravity position m ft

Mach number

yawing moment N m lbf ft

yawing moment derivative due to rate of yaw,

body contribution to 

yawing moment derivative due to rate of change of sideslip,

rate of yaw rad/s rad/s

cross-sectional area of body base m2 ft2

area of side elevation of body m2 ft2

maximum cross-sectional area of body m2 ft2

Nr Yr Cnr CYr Nv· Yv· Cn· CY
·

Cnr
CYr Cn CY

Cn· CY
· · b/2V · b/V

b

Cn N /½V2SWb

CY Y/½V2SW

d

h

lb

lcg

M

N

Nr
Nr = N /r /½VSWb2

Nr B Nr

Nv·
Nv· = N /v· /½SWb2

r

Sbase

Sb

Smax

Issued August 1983 – 14 pages
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ESDU 83026
wing (reference) area m2 ft2

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

sideslip velocity m/s ft/s

rate of change of sideslip velocity m/s2 ft/s2

sideforce N lbf

sideforce derivative due to rate of yaw,

body contribution to 

sideforce derivative due to rate of change of sideslip, 

angle of attack radian radian

angle of sideslip radian radian

rate of change of angle of sideslip rad/s rad/s

density of air kg/m3 slug/ft3

SW

V

v

v·

Y

Yr
Yr = Y/r /½VSWb

Yr B Yr

Yv·
Yv· = Y/v· /½SWb





·


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Sketch 1.1  Body geometry
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(b) Side view
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