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ESDU TECHNICAL MEMORANDA

ESDU Technical Memoranda are prepared from time to time to provide a formal means of presentation for work
that is not issued as a Data Item. The main reasons for preparing an ESDU Technical Memorandum are as follows.

. Much of the work done in the preparation of a Data Item, such as data correlations or analytical studies,
can be brought together in a Technical Memorandum which can then be quoted as one of the Derivations
or References in the Data Item. Such a Memorandum therefore provides a formal record of the data or
methods given in the Data Item itself.

. When ESDU takes on an external contract a Memorandum is used as the vehicle for formally reporting that
work.

THE PREPARATION OF THIS TECHNICAL MEMORANDUM

The work on this particular Data Item was monitored and guided by the Aerodynamics Committee. This Committee

g first met in 1942 and at the time of issue had the following membership:
m
= Chairman
g Mr A.J. Wells — Independent
3
Z Vice-Chairman
§ Mr P.D. Chappell — Independent
o
§ Members
§ Mr K. Bradbrook — Independent
5 Mr P. Camacho” — Boeing, Long Beach, CA, USA
w- Dr P.C. Dexter — Independent
E; Mr J.R.J. Dovey — Independent
EJ, Prof. K.P. Garry — Cranfield University
g Prof. J.M.R. Graham — Imperial College, London
= Mr M.J. Green — Independent
2 Mr J.M. van den Heever — Denel Dynamics, South Africa
§ Dr G.A. Johnson — BAE SYSTEMS, Advanced Technology Centre, Filton, Bristol
) Dr E.H. Kitchen — Rolls-Royce Commercial Aero Engines Ltd, Derby
E Mr C.S. Lee — BAE SYSTEMS, Preston
2 Mr J.-B. Leterrier” — Airbus, Toulouse, France
Miss M. Maina — Aircraft Research Association Ltd
Mr A. Miller — Airbus UK, Filton, Bristol
Mr E. Totland” — Saab AB, Linkdping, Sweden
Mr J. Tweedie — Short Brothers plc, Belfast.

Corresponding Member

The development and preparation of this Technical Memorandum were undertaken by
Mr R.W.Gilbey — Senior Engineer.

The person with overall responsibility for the work in this subject area is Mr A.J. Clarke, Head of Aerodynamics

Group.
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1. NOTATION AND UNITS

The Notation used here is based on that proposed in ARC R&M 3562 (Hopkin, 1970) in which the
coefficients and aero-normalised derivatives are evaluated in aerodynamic-body axes with the origin at the

centre of gravity of the aircraft and with the wing span as the characteristic length.

Sl
) aF fin lift-curve slope rad~!
a
< ajr tailplane lift-curve slope rad™t
3]
© .
*g b wing span m
(S)
o by tailplane span m
®
*2 CoT tailplane centre-line chord m
s
= Crp fin root chord m
(S)
(]
w- Cip fin tip chord m
©
o Cyr tailplane tip chord m
©
S
= he height of fin above body, measured from fin root chord in m
20 direction normal to longitudinal body axis
>
(o}
& K¢ factor allowing for ratio of tailplane centre-line chord
) (assumed equal to local fin chord) to root chord; K, = 1 for
g body-mounted tailplanes
K, factor allowing for tailplane height; K, = 1 for
body-mounted tailplanes
L rolling moment N m
L, rolling moment derivative due to sideslip,
1
L, = (aL/av)lépeVeSb = [dC,/dB]e
(LV)F contribution to L,, due to fin in presence of body, wing and
tailplane (estimated in ESDU 82010)
(LV)TH contribution to L,, from horizontal tailplane as a result of
fin-tailplane interference
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(LV)THO average theoretical value of (L) forcase c ; /c.p =1
with tailplane at foot of fin (no body present) and with fin
and tailplane section lift-curve slopes equal to 27t. Based on
fin area and fin height as reference dimensions. See
Section 3.2
Sk fin area (see Sketches 1.1and 1.2), (¢, + C,z)hg/2 m? 2
S wing area m? ft
\Y velocity of aircraft relative to air m/s ft/s
v sideslip velocity m/s ft/s
Z7 height of intersection of fin-mounted tailplane with fin, m ft
measured from fin root chord in direction normal to
longitudinal body axis
B angle of sideslip radian radian
Ay,p fin quarter-chord sweep angle degree degree
Ay,7 tailplane quarter-chord sweep angle degree degree
Ag fin taper ratio, ¢, -/c ¢
At tailplane taper ratio, c,/c g
P density of air kg/m® slug/ft3
Subscript
e denotes datum conditions
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= Sketch 1.1 Fin and tailplane geometries for body-mounted tailplanes
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NOTES
(i) Area S; is shown shaded.
(i) BB'indicates the fin root quarter-chord station, defined by the plane normal to the longitudinal
body axis which passes through the point at which the fin quarter-chord line intersects the body.
(iii) Fin chords are defined parallel to the longitudinal body axis and fin, tailplane and body heights
are defined perpendicular to it.
Sketch 1.2 Fin and tailplane geometries for fin-mounted tailplanes
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