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ESDU 71018
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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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 which was monitored and guided by the Aerodynamics Committee. This
Committee first met in 1942 and now has the following membership:

The technical work in the assessment of the available information and the construction and subsequent development
of the Data Item was carried out by

Chairman
Prof. G.M. Lilley — University of Southampton

Vice-Chairmen
Prof. D.W. Holder — University of Oxford
Mr W.F. Wiles — Rolls Royce (1971) Ltd

Members
Mr E.C. Carter — Aircraft Research Association
Dr L.F. Crabtree — Royal Aircraft Establishment
Mr R.L. Dommett — Royal Aircraft Establishment
Mr. H.C. Garner — Royal Aircraft Establishment
Mr J.R.C. Pedersen — British Aircraft Corporation (Guided Weapons) Ltd
Mr M.W. Salisbury — British Aircraft Corporation (Weybridge) Ltd
Mr J. Taylor — Hawker Siddeley Aviation Ltd, Woodford
Mr J.W.H. Thomas — Hawker Siddeley Aviation Ltd, Hatfield
Mr J. Weir — University of Salford.

Mr P.D. Chappell — Head of Aircraft Motion Group.
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ESDU 71018
APPROXIMATE WAVE DRAG OF RECTANGULAR PLANFORM FAIRINGS
AT ZERO INCIDENCE IN SUPERSONIC FLOW

1. NOTATION AND UNITS

2. NOTES

Figures 1 and 2 present data that enable a good approximation to be obtained for the wave drag at zero
incidence of rectangular planform fairings with a range of constant streamwise profiles in supersonic flow.
The data were derived using linearised supersonic flow theory, and as such are limited in application to
fairings with small values of local slope (less than about 10 degrees).

The data in Figure 1 are for a simple ramp fairing5 and make no allowance for base drag. The data for the
upper curve of Figure 2 were derived from the wave drag of rectangular wings with symmetrical diamond
and hexagonal profiles at zero lift using the method of Derivation 2 in association with the data of Figure 1.
These data were found to correlate to within  per cent at  when normalised with respect to
the relevant two-dimensional value of the wave drag coefficient provided that

. (2.1)

SI British

span of fairing m ft

wave drag coefficient at zero incidence based on frontal area, 

chord of ramp (Figure 1) or of complete fairing (Table 5.1) m ft

wave drag at zero incidence N lbf

upstream Mach number

, chordwise fractions defining two- and three-slope profiles 
(see Table 5.1)

height of fairing m ft

upstream velocity m/s ft/s

compressibility parameter, (M2 – 1)½

density of air kg/m3 slug/ft3

Suffix

denotes sectional or two-dimensional value

b

CDW

DW /½ρV
2
bt

c

DW

M

m1 m2

t

V

β

ρ

∞

15± βb/c 0.1=

1 m1 m2–– m2 m1– 0.5≤+
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