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SUMMARY

The measurement of pressure distribution may be
accomplished rapidly for any nmmber of locations deemed
necessary in model or full-scale ianvestigations by use
of the "belt" method. Reasonable accuracy may be ob-
tained by careful use of thig method.

INTRODUCTION

In wind-tunnel investigation of engine cowlings it
ig desirable to obtain a clear picture of pressure dis-
tribution everywhere¢ in the vicinity of the engine instal-
lation. The importance of pressures within the cowling
which bear directly on engine cooling is obviousg. Of
equal interest are the pressures over variousg regions of
the cowling exterior in that these affect the internal
presgures available for engine cooling, indicate drag
gualities associated with extermnal flow, and determine the
eritieal compressibility speed.

Full-scale engine nacelle installations recently
tested were not provided with surface pressure orifices.
If such provisions had been made, the time and expense
for installing a satigfactory number of vressure orifices
would have been excessive and the time required for con-
necting and disconnecting their leads whenever the cowling
had to be removed would have made their use impractical.
If external pressure distributions were to De measured,
it would have to be by a guickly apolicable method.

Since pressure measurements were desired at a large
number of points, and inasmuch as surface pressure orifices
were migging, these measuremeants could have been made by
the use of a "mouse." However, the time logt during the
shutdowng that would have been necessary for the relocation
of the mouge made thisg method prohibitive also.




DESCRIPTION OF "BELT" KETHOD

The construction of a2 mouse gsuggested tiae use of a
belt of small-diameter copper tubes, sweated together,
each of which is provided with a single orifice at a point
where the pregsure measuremeant is to be made. All of the
tubes are sealed at ons end and connected to manometer
leads at the other. Such a belt may readily be placed at
any location that tle measurewent of a pressure distribu-
tion is desired.

Since the application of a belt to the surface of a
body in effect chauges. the shape, of the body, it is real-
ized that the pressure distribution over the body nesar the
belt will be altered by its presence. On the other hand,
the use of the Dbelt wmethod permits a means for obtaining
& pressure distrioution over a large area during a single
run. Alteration to the model is inconsequential. The
belt may be easily moved frowm one region to another on the
model and may be discarded entirely upon completion of
pressure-distribution measurements, leaving no impedimenta
on the model to interfere with subsequent tests.

DESCRIPTION OF TEST

In order to ascertain the feagibility and reliabil-
ity of this umethod for measuring pressure distribution,
a brief test was made to determine the extent of agreement
between a pressure digtribution measured by the belt
method and one measured by the use of surface grifices.
These tests were conducted in the NACA propeller-research
tunnel vusing a body of revolution as the model on which
the pressure digstributions were measured.

A photograoh of the beélt installed on the model isg
shown in figure 1. Figure 2 ig a sketch showing the con-
struction of the belt. The model used asg a subject had
17 surface orifices in a plane on its unper svrface. The
Pressure belt was made with 19 tudes, but the extreme
tube at each edge was not used. A single orifice was made
in each tube. Orifices were located at distaunces aft from
the leading edge to correspond aoproximately to the surface
orifice locations on the body. Copper tubing of 0.040-inch
diameter was used for the belt, which when completed was
about 5/4 inch wide. The maximum diameter of the model wasg



O

approximately 21 inches. The leading edge of the belt
was screwed to the iuterior surface of tlhie 1ip, the belt
wag then bess to conform snugly with the surface of the
model and was secured at the trailing edge with Scotch
tape. The belt was located approximately €6 inches to one
side of the plane of the surface orifices.

The leads from the pressure belt and the surface
orifices were connected to the same multiple manometer
and a simultaneous reading macde at an alrspeed of approx-
imately 100 miles per hour.

DISCUSSICN OF RESULTS

The results of the tests are shown in figure 3.
Pressures were plotted directly in inches of alcohol,
the plot showing veriation of pressure with distances
from the leading edge of the body. It can be seen that
thaere is good agreement between the pressure distribution
measured with the pressure belt and that obtained with
the surface orifices. It is believed that for many inves-
tigations the slight loss of accuracy incurred by the use
of a beit for measuriag pressure is more than offset by
the simplicity of its structure and application.

Several factors should be congidered in the fabrica-
tion and use of such a belt. The maximum permisgsible
diameter of the corper tubes used for making the belt de-
pends on the diameter and shape of the body on which tae
belt is to be used. No tests have yet been made to estab-
ligh this relation. The curvature of the surface probably
affects the reliability of pressure measurementsg dy the
belt method. In the subject tests the air flow at the
body surface was parallel to the tubes compricing the
belt. It is for this type of application that the belt
method is intended. BError would very likely be incurred
by oblique flow over the belt.

No attempt ig made here to describe refinemeats of
fabrication or to point out the possible uses for the bvelt
method. The test described demoanstrates that the belt
metkhod used with discretion will give a measuremsnt of
pressure digtribution closely apnroximating that obtained
Tromstne uge of surface orifices.

Langley Memorial Aeronauntical Lavtoratory,
National Advisory Committee for Aeronautics,
Langley Field, Va.
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Figure 3.- Comparison of pressure measurements obtained with surface orifices and a pressure belt.
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The belt of small copper tubes, g! , each of which is pro-
vided with a single orifice at a point where the pressure measurement is to be
made. Tubes are sealed at one end and connected to manometer leads at the
other. Comparison of pressure measurements obtained with surface orifices
and a pressure belt is illustrated. Agreement is shown between the two methods
so the slight loss of accuracy by use of the belt is more than offset by the
simplicity of its structure and application.
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