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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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

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:
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The technical work involved in the assessment of the available information and the development and subsequent
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Aerodynamics Group.
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1. NOTATION AND UNITS
S British

A, maximum cross-sectional area of body m? ft?
Coa total afterbody pressuredrag coefficient, Cp + CDB , based

on A,
CD AZ total afterbody pr%sure Qrag coefficient, Copz* CDBZ ,

based on A, with zero jet flow
Cob base drag coefficient, —Cpb([db/dm]z—[d 4/d. 1%, based

on A,
CDbZ base drag coefficient, based on Am, with zero jet flow
CDB boat-tail pressure drag coefficient, based on A |
CDBZ poat—tail pressure drag coefficient, based on A, with zero

jet flow
Cpb base pressure coefficient
Cpbz base pressure coefficient with zero jet flow
ACpb increment in Cpb dueto jet efflux, Cpb—CpbZ
(Acpb)| intercept of ACpb versusg curveonaxisg = 0
(ACIDb)l‘CO|0| ?ntercept of ACpb versus g curve onaxis g = 0 for cold

jet (Ty;=300K)
d, base diameter, see Sketch 1.1 m ft
d; jet exit diameter, see Sketch 1.1 m ft
d, maximum body diameter, see Sketch 1.1 m ft
g geometry parameter, [d J/db]2 dy/d,,
[ boat-tail length, see Sketch 1.1 m ft
M_ freestream Mach number
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p.. freestream static pressure

Pt jet total pressure

Tt; jet total temperature

B boat-tail angle, 2tan™([d,,—d,]/21), see Sketch 1.1
Subscripts

O) expt denotes experimental value

O) pred denotes predicted value

N/m? |bf/ft2
N/m? |bf/ft2
K K

deg deg
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Sketch 1.1 Afterbody geometry

2. INTRODUCTION

Thisltem presents an empirical method of estimating the subsonic pressure drag coefficient of an afterbody
with a central propulsive jet. The method is based on that presented in Derivation 3 and is applicable to
axisymmetric bodies with circular-arc or similar boat-tails fitted with a convergent or parallel nozzle.

The estimation method isonly applicableto afterbody designsthat include asignificant rear-facing annular
base area (see Section 4). A means of pressure drag prediction for afterbodies with negligible annular base
areamay be found in Item No. 01012 (Reference 6). This method requires estimates for the base pressure
and boat-tail pressure drag coefficients without jet flow, which may be obtained from test data or

Item No. 96012 (Derivation 5).

Themethoditself isdescribed in Section 3 and noteson theaccuracy and applicability aregivenin Section 4.

A fully worked example is presented in Section 6.

Copyright Engineering Sciences Data Unit
Provided by IHS Markit under license with ESDU Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ESDU 02012 A 2005

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/esdu-02012-a-2005
http://www.avadocuments.com/doc/esdu-02012-a-2005

