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SUMMARY

Tests have been conducted to determine the effect of a conical
windshield on the drag of a bluff body at supersonic speeds. The
following configurations were investigated: a sharp-nose fuselage
with stabilizing fins, a blunt-nose fuselage obtained by rounding
off the sharp nose to a hemispherical shape, and a blunt-nose
fuselage with a conical point, or windshield, having the same nose
angle as the original sharp nose and supported et the same position.
The results showed that at a Mach number of 1.37 the conical-wind-
shield and the sharp-nose bodies had drag coefficients 6 and 27 per-
cent lower than the blunt-nose body, respectively. WNear a Mach
nurber of 1.0, the drag of the bodies was not appreciably affected
by the nose shapes tested. :

INTRODUCTION

As part of an investigation to determine the characteristics
of free bodies at supersonic speeds, preliminary tests have been
made by the Langley Pilotless 2ircraft Research Division on
Wallops Island, Va. to evaluate the effect of a conical windshield
on the drag of a bluff body. The use of a windshield of the type
tested was suggested as a possible simple means of increasing the
effective fineness ratio of a fuselage with little increase in
structural weight. It was thought that the conical point would
eliminate the intense normal shock ordinarily formed at the nose
‘of a blunt body and would, through the action of its weke, effec-
tively increase the fineness ratio of such a body. In addition,
if the drag of a blunt nose could be minimized in this manner, the
problem of forward vision of either seeker units or pilots in
supersonic eircrait would be simplified. '
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MOTELS A¥D TESTS

The rocket-propelled test bodies were about 5 fest long and
1’.‘

5 inches in dismster and consisted of identical wooden afterbodiesn
and fins to which the various noge shapes wers attached. The nose

shapes tested consisited of e sharp nosc of approximately circuls
arc Dropile, & blunt nose of hemispherical shepe, and thv blunt
nosc with a small conical windshield heving the esame nose angle
and gupported at the same position as the original sharp nose
The fusslages were mede nhollow to accommodate the propulsion unlt
a standard 3.2%-inch Mk. 7 alrcraft rockst motor doveloping a
constant thrust of about 2200 pounds for 0.87 second at an wmbien
preignition tompsrature of 69° F. The four stabilizing fins were
equilly gpuced around the roar of sach fusslage and consisted
flzt surfaces with rounded lewding edges swopt back 45° and
tra"L*ng edges cut off perrsndiculur tc the surface. Tho general
body arrangement ond the nodge sha pes teebed ars shown in figure 1,
Phetograrhs of the bodies are showm in figurs 2, snd a closc-up
of the aluminume conlcal wvAishloL* and boom is shown in figurs 3.
Two moaulb of sach body configuration wsére testsd. .

4

The “xp rimental data wero obtained hy lQLACJ ng the body
at an angle of 793 to ths horizontal and detormining 1ts velocity
2long tho flight path by the uze of CW Doppler vadar (nﬂ/l?u-S).
B@&frmmJofEm;kummﬂ’mﬁ:ffm:w@shmninfimra:ﬂm)
and 4(b), respectively. A typical curve of velocity ag:ins
Tlight time obtained from a r=dar record is given in figure 5.
Drag dutz wers obtained by diffsrentiating the pirt of the curve
corresponding to the time the todluu were coasting (after the
propellont had been expended) and converting the values of
deceleration thus obtained 1duo corresponding valucs of drag
coefficient. The tests covered un approximite rangs of Mach
number from 1.0 to 'l.%. The corresponding Reynolds numbers,
based on the body diameter, ranged bstwsen 3 and 4 million.

RESULTE AND DISCUSSION

The test resulis are presentsd in figures 6 and 7. Pigure -6
shows the variation of the decsleration of the various models with
velocity. This plot indicates the consistency of the data and the
probable error in the resultant value of drag coefficient by
comparing the data for similar configurations., A single curve was
faired through test points for each configuration. From these
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faired values of deceleration, the drag coefficient and corresponding
Mach number of each body coni'iguration were calculated and plotted.
This plot is presented in figure 7. The values o drag coefficient
are based on the frontal area of the fuselage (0.1364 sq ft) and
include the drag of the r'ins.

The results in figure 7 indicate that the drag coefficient of
the blunt-nose and conical-windshield configuraticns is little
afTected by the nose shape at a Mach number of approximately 1.0.
Although no data are available to indicate the effect of the sharp
nose on the drag of the body in this range of Mach number, this
effect is probably also small. At highe: Mach numbers, the drag
coefficient of the sharp-nose body decreased slightly to about
0.61, whereas the drag coefficient of the blunt-nose body continued
to rise to a value of 0.84% at the maximum velocity obtained.

At a Mach number of 1.37 the diag coefficient of the conical-wind-
shield body was 94 percent of the drag coefficient of the blunt-nose
body. A% the same Mach number, the drag coefficient of the
sharp-nose body was about 73 percent of that obtained for the
blunt-nose body .

It should be realirzed that the results of these tests are
an indication of the effectiveness of this type of device and
further investigation to determine an optimum arrsngement should
be made.

CONCLUDING REMARKS

Tests to determine the effect of a conical windshield on the
drag of a bluff body at supersconic speeds have been made. For the
three nose shapes investigated (sharp-nose, blunt-nose, and
conical-windshield) the results reveal that at the greatest
comparable value of Mach number obtained (M = 1.37) the conical
windshield and the sharp nose reduced the drag of the blunt-nose
body by 6 and 27 percent, respectively. Near a Mach number
of 1.0, the drag of the bodies was not appreciably affected by
the nose shapes tested.

Langley Memorial Aeronautical Laboratory
National Advisory Committee for Aeronautics
Langley Field, Va.
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(a) Sharp nose.

VFigure 2.- Views of body configurations.
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(b) Blunt nose.

Figure 2.- Continued.
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(c) Conical windshield. 

Figure 2.- Concluded.
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Figure 3.- Close-up of conical windshield and boom,
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(a) Launcher with conical-windshield body
in rack.

Fig. 4a,b

(b) CW Doppler radar co
(AN/TPS-5) . NFIDENTIAL

Figure 4.- Views of launcher and CW Doppler radar.
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Sharp-nose configuration.
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Fig. 7
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