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ESDU 77020

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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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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Mr J.J. Spillman — Cranfield Institute of Technology
Mr J.W.H. Thomas — British Aerospace, Hatfield-Chester Division
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Corresponding Member

The work on this Item was carried out in the Aircraft Motion Group of the ESDU under the supervision of
Mr P.D. Chappell, Group Head. The member of staff who undertook the technical work involved in the initial
assessment of the available information and the construction and the subsequent development of the Item was:

Mr R.W. Gilbey — Senior Engineer.
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SUBSONIC PRESSURE DRAG OF CONICAL BOAT-TAILS

1 NOTATION (see Sketch 1.1)
S
Cop base pressure-drag coefficient based on maximum
cross-sectional area of body
CDB boat-tail pressure-drag coefficient based on maximum
cross-sectional area of body
8- dy, diameter of base m
% d maximum diameter of body m
(S)
g M free-stream Mach number
o
o R Reynolds number based on body length
>
2 B boat-tail angle degree
§ 0 boundary-layer momentum thickness at start of boat-tail m
2
5
L
®
g ;
©
E f —
<
.90
= N Oy dy
o
O
o)
= v
(%]
wl
Airflow direction N
Sketch 1.1
2. INTRODUCTION
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This Item provides a means of estimating the boat-tail pressure-drag coefficient of conical boat-tails for
Mach numbers up to 0.8. The boat-tails are part of axisymmetric bodies and are immediately preceded by
long, cylindrical mid-bodies. The bodies are at zero incidence and have turbulent boundary layers. The
method is purely empirical and isbased on a method devel oped at the British Aircraft Corporation (Guided
Weapons) Ltd, Filton. It treats only cases where there is no jet flow through the boat-tail base. The data
used in deriving the method were obtained from wind-tunnel investigations reported in Derivations 1 to 8.
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