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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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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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1. NOTATION AND UNITS (see Sketch 1.1)
Sl British
A aspect ratio of equivalent-wing planform*
a lift-curve slope of equivalent-wing planform” radian~? radian?
a, lift-curve slope of nacelle, based on area wl radian™t radian™!
c geometric mean chord of equivalent-wing planform” m ft
c aerodynamic mean chord of equivalent-wing planform* m ft
Cref general reference chord for stability calculations m ft
I length of nacelle forward cowl or overall length of single m ft
cowl nacelle
Mach number
R distance of centre of nacelle inlet from wing local m ft
. 2 2.2
quarter-chord point, (r'+z.%)
r chordwise distance of nacelle lip forward of aerodynamic m ft
centre of wing-fuselage combination
r’ chordwise distance of nacelle lip forward of wing local m ft
quarter-chord point
r” chordwise distance of nacelle lip (or inlet) from leading m ft
edge of aerodynamic mean chord of equivalent wing
planform, measured positive forward, see Sketch 1.1
S area of equivalent-wing planform” m? ft?
S wing semi-span m ft
Sy spanwise distance from fuselage centre-line to nacelle m ft
centre-line
w maximum spanwise width of nacelle m ft
X chordwise location of aerodynamic centre of m ft
equivalent-wing planform, measured positive aft from
leading edge of aerodynamic mean chord of
equivalent-wing planform
Xp, chordwise location of aerodynamic centre of wing-fuselage m ft
combination, measured positive aft from leading edge of
aerodynamic mean chord of equivalent-wing planform
For footnote refer to end of Notation.
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AXp, forward shift in chordwise location of aerodynamic centre m ft
due to presence of fuselage

Xhn chordwise location of aerodynamic centre of m ft
wing-fuselage-nacelle combination, measured positive aft
from leading edge of aerodynamic mean chord of
equivalent-wing planform

AX forward shift in chordwise location of aerodynamic centre m ft
due to presence of nacelles

z, distance of centre of nacelle inlet below wing local m ft
quarter-chord point

Ay leading-edge sweep of equivalent-wing planform” degree degree

See ESDU 76015 for definition of equivalent-wing planform and calculation of x,, and Ax, .

® Wing local quarter-chord point
at nacelle spanwise position
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X
L @ Position of leading edge of aerodynamic
AX,o mean chord of equivalent-wing planform
\‘—‘ X Aerodynamic centre of wing-fuselage-nacelle
AX, combination
] @ Aerodynamic centre of wing-fuselage
K combination
_ @ Aerodynamic centre of equivalent-wing
X planform
Sketch 1.1
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