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SUMARY
Three bodies have bezn tested alone and in combination with each of
two wings, at Mach mumbers of 1.42 and 1.61, to £ind the effect of body
lengih and nose shape on the aerodynamic characteristics of the wing-body
cambinations. The increments in the forces and moment resulting from the
addition of the wing to the body varied little with the different body

shapes tested.
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1 INTRODUCTICN

A research programme is in progress in the R.A.E., Bedford 3 ft
transonic and supersonic tuwmel to study the eerodynamic characteristics of
various wing shapes, As a preliminary step in the supersonic part of this
programme tests were made to determine the effect of noss shape and hody
length on the serodynamic characterastics of wing-body cambinations. These
tests, and the result obtained, are described in this note.

2 DETAILS OF THE TESIS

2.1 Description of the models

The models used are shown in Fig,1. The delta wing had a leading edge
sweep of 54.7° and an aspect ratio of 2.83. The swept wing was of the same
aspect ratio wath a leading edge sweep of 60,59 and & taper ratic of 1/3.
The chordwise wing section of both models was R.A.E.101 of 6% thickness. In
each case the wing was tested in combination with a ¢ylindrical body having
either a conical or a slightly blunted ogival nose, The conical nose was of
15° apex semi-angle and the ogive was 3,6 diameters long, Some tests were
made with the ogival nosed configurations with a reduced body length down-
stream of the wing, There were thereforc three combinations of nose and
body with which each wing was tested:-

(a) Ogival nose and short body.
(b) Ogival nose and long body.
{c) Conical nose and long body.

Aditional tests were mede on each of the corresponding bodies alone.

2.2 Range of the tests

Measuwrements were taken at Mach number of 1.42 and 1.61 at a constent
Reynolds number of 2,00 x 10° {bascd on the acrodynamic mean chord).
Transaition of the boundary layer from a laminar to a turbulent state was not
fixed in any of the tests. An incidence range of *8° was covered at M = 1,61
but at M = 4.42 the incidence range was restricted by shock reflections from
the top and bottom walls of the tunnel,

2,3 Accuracy
The estimated accuracy of the results 1s as follows:-
Laft coefficient, Cr *0.005
Drag coefficient, Cp *0,001

Pitching Moment coefficient, Cp  *0,001
Incidence, g *0,10

3 PRESEITATION AND DISCUSSION OF THE RESULT

The basic results on the bodies elone and on the various wing-body
combinations are presented in Figs,2{a)-(f). The incremental values of
Cr, Cp, and Cp, obtained by subtracting the body-alone results (at the
appropriate true incidence) from the results obtained on the wing-body
combinations, are shown in Figs,3(a) and (b). Within the limxts of



accuracy of the experimental measurements these figures show that the
differences between the various cases are negligible except for one
isolated result in Fig.3(a). Since this one isolated difference is not
repeated at the corresponding negative incidence in the same figure 1t
is probable that it is due to an incorrect reading.

In the main research programme the ogival nose has been used (except
at ¥ = 1,3) since 1t is more suitable for testing at subsonic and transonic
speeds, However, it is too long for use &t M = 1.3 since at this Mach
number the reflection of the bow shock wave from the tunnel wall impinges
on the rear body. Hence, 1t has been nccessary to use the sharter, conical,
nose at M = 1,3, The present results show that this change of nose will
not affect the interpretation of the variation of the wing cheracteraistics
throughout the Mach number range.

L CONCLUSIONS

From the results of the tests presented here 1t is concluded that the
chenges of nose shape and body length involved had negligible effects on
the aerodynamic characteristics when considered in the form (wing-body
combination - body alone)., In fact, the differences which occurred were
less than the possible error in the experimental measurements.
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DIMENSIONS ARE IN INCHES
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FIG. |. DELTA AND SWEPT WING MODELS.
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