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ESDU 92043
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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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.

THE PREPARATION OF THIS DATA ITEM

The work on this particular Data Item was monitored and guided by the Aerodynamics Committee. This Committee
first met in 1942 and now has the following membership:

The construction and subsequent development of the Data Item was undertaken under contract to ESDU by Mr
A.J. Clarke.

The person with overall responsibility for the work in this subject area is Mr P.D. Chappell, Head of Aircraft
Aerodynamics Group.
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ESDU 92043
PITCHING MOMENT OF LOW ASPECT RATIO WING-BODY COMBINATIONS UP 
TO HIGH ANGLES OF ATTACK AT SUPERSONIC SPEEDS
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ESDU 92043
PITCHING MOMENT OF LOW ASPECT RATIO WING-BODY COMBINATIONS UP 
TO HIGH ANGLES OF ATTACK AT SUPERSONIC SPEEDS

1. NOTATION AND UNITS

SI British

aspect ratio of net wing, 

pitching moment coefficient of wing-body combination about 
moment reference point, based on q,  and D, positive nose 
up, see Sketch 1.1

body-alone pitching moment coefficient about tip of nose 
, based on q,  and D, positive nose up

pitching moment coefficient of wing-body combination about 
tip of nose , based on q,  and D, positive nose up

normal force coefficient of wing-body combination, based on q 
and 

net wing-alone normal force coefficient, based on q and 

wing root chord, see Sketch 1.1 m ft

wing tip chord, see Sketch 1.1 m ft

maximum diameter of body, 2r, see Sketch 1.1 m ft

linear normal force interference factor due to effect of wing on 
body (from Item No. 91007)

linear normal force interference factor due to effect of body on 
wing (from Item No. 91007)

normal force interference factor due to effect of body vortices 
on wing (from Item No. 91042)

compressibility factor from Item No. 91042, see Equation (3.1)

total length of body, see Sketch 1.1 m ft

free-stream Mach number

free-stream static pressure N/m2 lbf/ft2

free-stream kinetic pressure,  or N/m2 lbf/ft2

maximum radius of body, D/2, see Sketch 1.1 m ft
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ESDU 92043
body maximum cross-sectional area, m2 ft2

net wing area, m2 ft2

gross wing semi-span, see Sketch 1.1 m ft

free-stream velocity m/s ft/s

axial distance from tip of nose to moment reference point, see 
Sketch 1.1

m ft

axial distance from tip of nose to wing root leading-edge, see 
Sketch 1.1

m ft

axial distance from tip of nose to aerodynamic centre of 
wing-body combination at zero angle of attack

m ft

axial distance aft of wing-root leading edge of aerodynamic 
centre of carry-over load on body due to presence of wing at 
zero angle of attack (from Item No. 92024)

m ft

axial distance aft of wing-root leading edge of aerodynamic 
centre of wing alone at zero angle of attack

m ft

axial distance aft of wing-root leading edge of aerodynamic 
centre of interference load on wing due to presence of body at 
zero angle of attack (from Item No. 92024)

m ft

axial distance from tip of nose to centre of pressure position of 
wing-body combination

m ft

axial distance aft of wing-root leading edge of centre of 
pressure position of carry-over load on body due to presence of 
wing

m ft

axial distance aft of wing-root leading edge of centre of 
pressure position of net wing alone

m ft

axial distance of centre of pressure position aft of wing-root 
leading edge of interference load on wing due to presence of 
body

m ft

angle of attack degree degree

ratio of specific heat capacity at constant pressure to specific 
heat capacity at constant volume

taper ratio of net wing, 

free-stream density kg/m3 slug/ft3
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ESDU 92043

Sketch 1.1  Wing-body geometry

2. INTRODUCTION

This Item presents a method for estimating the pitching moment coefficient for delta, cropped delta and
rectangular wings mounted at mid-height on an axisymmetric body. The method is applicable, within the
Mach number range 1.2 to 5.0, to configurations having thin, sharp-edged, planar wings of aspect ratio in
the range 0.2 to 4.0 at angles of attack up to 60 degrees; it must be used in combination with Item Nos
91007 (Derivation 24), 91042 (Derivation 25) and 92024 (Derivation 26). The method is for the condition
of zero roll and can therefore also be applied to cruciform wings at this condition. 

The method is outlined in Section 3 and is illustrated by means of a worked example in Section 6. A guide
to the accuracy and applicability of the method may be found in Section 4. 
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