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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH MEMORANDUM

A COMPILATION OF THE PRESSURES MEASURED ON A WING
AND AILERON WITH VARIOUS AMOUNTS OF SWEEP
IN THE LANGLEY 8-FOOT HIGE-SPEED TUNNEL
By Richard T. Whitcomb

SUMMARY

A compilation ies made in tabular form of all the pressures measured
on a thin high-aspect—ratio wing and aileron with no sweep and with
30° and 45° of sweepback and sweepforward at high subsonic Mach numbers
in the Langley B-foot high—speed tunnel.

INTRODUCTION

Very 1ittle detailed information as to the aerodynamic loads on
swept wings at high subeonic speeds has been available until very
recently. In order to obtain some information on such loads, as well as

to develop a more complete understanding of the flow around swept wings

in thie speed range, extensive pressure measurements have been made on

the surface of a thin high-aspect=ratio wing with no sweep and with

30° and 45° of sweepback and sweepforward and several alleron deflections
in conjunction with a slender midwing fusslage in the Langley 8-foot high—
speed tunnel.

From the pressure data obtained, normal-force, pitching-moment,
bending-moment, and twisting-moment coefficients, spanwiss variations of
load and twieting moment, and ratios of the normal—force coefficients for
the fuselage to those for the wing have been determined. These results
are presented in references 1 and 2. The analyses presented in the
references, being limited in extent, did not require reference to the
large amount of detailed preesure data obtained during the investigation
and none of these data are included in those reports. However, such
data 1e useful in the prediction of the local aerodynamic loade on con=—
figurations similar to those investigated at high subsonic Mach numbers.
Therefore, the pressure data that were measured on the wing during this
investigation at all conditione for which over-all characteristics are
given in references 1 and 2 are presented in tabular form herein. As in
the case of the over-all characteristice, the data have not been corrected
for the emall tunnel-wall interference effects and only the results rela—
tively free of wind—tunnel choking effects have been included. No attempt
hag been made to analyze any of the data presented.
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NACA RM No. LBA30a
SYMBOLS

The symbols used ere defined as follows:

sweep angle between line perpendiculer to plane of symmetry and
quarter—chord line of unswept wing, positive for sweepback,
negative for sweepforward

nominal alleron deflection, measured in plane perpendicular to
alleron hinge axis; poeitive for down deflection

geometric angle of attack

pressure coefficlent

2
= pV
2 )

local static preasure

static pressure in stream

mass density of stream

velocity of stream
APPARATUS

For the unswept condition the wing model has an NACA 65-210 airfoil
section, no twist or dihedral, and exclusive of the fuselage, an aspect
ratio of 9.0, and a taper ratio (root chord/tip chord) of 2.5. The
20-percent—chord straight—sided, plain aileron extends from the 60-percent—
semispan station to the end of the straight part of the trailing edge as
shown in figure 1. Approximately 20 static pressure orifices were placed
at each of 8 stations along the semispan in lines perpendicular to the
quarter—chord line of the unswept wing as shown in figure 1.

The model was supported in the tunnel by means of a vertical steel
plate as described in reference 1. Swept configurations were obtained by
rotating the model with respect to the support plate. Revised tips were
added for each sweep. Plan forms of the wing outboard of the fuselage
with the various amounts of eweep ere presented in figure 1. The aspect
ratios of the wings outboard of the fuselage are 8.5, 7.0, 4.7, 6.3,
and 4.1 for 09, 309, 459, =309, and -45° of sweep, respectively. Other
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NACA RM No. L8A30a CONFIDENTTAL 3

dimensions for the various wing configurations and the dimensions of the
fuselage are presented in reference 1.

RESULTS

All the pressures measured on the wing for the geomstric conditions
tabulated in the index preceding the table are presented in pressure
coefficient form in tebles 1 to 78. Each table presents the pressure
coefficlents cbtained for the upper and lower surfaces of the wing with
a given sweep, alleron deflection, and angle of attack at the various
test Mach numbers. The data obtained at each of the eight chordwise
measurement stations are placed in separate horizontal groups in each
table. The designatione of the chordwise stations at which the data in
a given group were obtained i1s indicated in the upper left corner of
each group in the tables. The spanwise locations of the designated sta—
tione from the plane of symmetry along the swept semispan in percent of
the swept semispan for each of the sweep angles are indicated in figure 1
and the following table:

Station _ a0 = 20° - kKO ~ iiane _ o
designation Sy A 30 A= k5 ol e -

A 11.0 12.7 k.4 7.6 5.2

B 20.0 21.3 22.9 16.3 1.0

o} 30.0 30.9 32.4 26.0 23.7

D k3.0 k3.4 .7 38.6 36.4

E 56.0 55.8 57.0 51.1 k9.1

F 64.0 63.5 64.7 58.9 56.9

(¢ 80.0 78.8 79.8 Th. b 2.5

H 95.0 93.2 9.0 88.9 87.1

The chordwise locations of the orifice tubes at each of the measurement
stations in percent of the local chord are indicated in tables 1 to T8.

In moet cases the nominal aileron angles listed are the same as the
aileron angles actually present during the tests. For the conditions at
vhich they differ, the actual angles may be obtained from reference 2,

Langley Memoriaml Aeronautical ILaboratory
National Advisory Committee for Aeronautics
langley Fleld, Va.
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