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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH MEMORANDUM

A CORRELATION OF AIRFOIL SECTION DATA WITH THE
AERODYNAMIC LOADS MEASURED ON A 45°
SWEPTBACK WING MODEL AT SUBSONIC
MACH NUMBERS

By Harold J. Walker and William C. Maillard
SUMMARY

An investigation has been made of the possibility of correlating
airfoil section data with measured pressure distributions over a 45
sweptback wing in the Mach number range from 0.50 to 0.95 at a free-stream
Reynolds number of approximately 2 million. The wing had an aspect ratio
of 5.5, a taper ratio of 0.53, NACA 64A010 sections normal to the quarter-
chord line, and was mounted on a slender body of revolution.

At Mach numbers of 0.85 and below, and for wing normal-force coef-
ficients below the maximum normal-force coefficient for an infinite-
aspect-ratio wing yawed 459 to the flow (derived from airfoil section
data by simple sweep relations), good correlation was obtained over most
of the wing between wing-section and two-dimensional-airfoll pressure
distributions. For greater normal-force coefficients lateral boundary-
layer flow permitted the inboard wing sections to rise to high maximum
section normal-force coefficients. The effectiveness of this lateral
boundary-layer flow disappeared towards the tip. For all Mach numbers,
the influence of plan-form effects on the pressure distributions limited
the quality of the correlation at the 20- and 95-percent-semispan stations.
Above a Mach number of about 0.85 the shock waves originating at the
Juncture of the body and the wing trailing edge spread over the span,
preventing further application of two-dimensional data.

The spanwise load distributions at moderate normal-force coefficients
could be predicted from span-loading theory for the entire Mach number
range of the tests.
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INTRODUCTION

It is commonly assumed in the prediction of wing loading that the
sections of finite-span wings have essentially the same chordwise load
distributions as the corresponding profile in two-dimensional flow, and
that the spanwise and chordwise load distributions may be treated inde-
pendently. The validity of these assumptions has been amply confirmed
in applications to unswept wings at low speeds (see, e.g., ref. 1). In
reference 2, span-loading theory and experimental two-dimensional section
data are shown to be applicable to a limited extent at low speeds in pre-
dicting the spanwise and chordwise load distributions on a h5o swept wing
of aspect ratio 6., It was thought that this method could be used in the
prediction of load distributions at high subsonic speed.

In the present investigation of a model similar in configuration to
that of reference 2, comparisons are made between the chordwise pressure
distributions for a two-dimensional airfoil section and those for several
stations on a 45° sweptback wing to establish limits of Mach number and
1lift coefficient for which satisfactory correlations can be obtained.

The profile of the two-dimensional airfoil section employed and the pro=-
file of the swept wing in planes normal to its quarter-chord line are the
same, The extent to which present theoretical methods permit the calcu=-
lation of the effects of finite span on the magnitudes of the section
loads is also shown. The variations of the chordwise and spanwise load
distributions with 1lift coefficient and Mach number beyond the limits

for good correlation are discussed with regard to the effects of flow
separation.

NOTATION
A aspect ratio
e local chord parallel to plane of symmetry
flczdn
i, : : 0
e wing mean aerodynamic chord, "
Joe dan
o
Cay average wing chord, L;c dn
G 1ift
ey section 1ift coefficient, S——riOf ==

qc
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c
lg,
Cn

ACZG

C.DP.

Cp

Cm

cr

section lift-curve slope

normal force

qgc

section normal-force coefficient,

body-induced increment of section lift-curve slope

local center of pressure

drag

drag coefficient,
asS

11y
gs

iffR R coct ficient,

lift=-curve slope

pitching-moment coefficient about quarter-chord point of mean
pitching moment

aerodynamic chord,
aSc

normal force

qS

normal-force coefficient,

normal-force-curve slope

free-stream Mach number
free-stream static pressure

local static pressure

: Pp - P
PEeggture coefficient, ———

lower-surface pressure coefficient minus upper-surface pressure
coefficient

local critical pressure coefficient

free-stream dynamic pressure
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T body radius

R Reynolds number

S wing semispan

S wing ares

X longitudinal coordinate

y lateral coordinate

a angle of attack

ay local section angle of attack, measured parallel to plane of
symmetry

ay uncorrected angle of attack

n fraction of semispan, %

A sweep angle of wing quarter-chord line

Subscript
A yawed flow

APPARATUS, TESTS, AND CORRECTIONS

The model used in this investigation consisted of a steel sweptback
wing mounted on a slender body of revolution as shown in figures 1 and 2.
The wing had 45° of sweepback at the quarter-chord line, was untwisted,
and had an aspect ratio of 5.5, a taper ratio of 0.53, and NACA 64A010
airfoil sections in planes perpendicular to the quarter-chord line. Five
rows of upper- and lower-surface static-pressure orifices (identified in
figure 1 by the location of their intersections with the quarter-chord
line) were employed to measure the loads on the wing. The three rows of
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orifices near the wing mid-semispan were placed perpendicular to the
quarter-chord line (as in ref., 2) with the expectation that this region
of the wing, in accordance with the theory of sweep (refs. 3 and k),
would behave as a yawed infinite wing.

In order to show more clearly the three-dimensional influence on the
loadings near the root and tip, the rows of orifices in these regions were
oriented parallel to the free-stream direction.! The body contained a
row of upper- and lower-surface orifices which extended a short distance
beyond the region of the wing-body Jjuncture in the vertical plane of
symmetry of the model.

The pressure distribution and the 1lift, drag, and pitching moment
for this swept-wing model were measured in the Ames 16-foot high-speed
wind tunnel at Mach numbers from 0.50 to 0,95 and angles of attack from
-1° to a maximum of approximately 20°. For these tests the Reynolds num-
bers based on the mean aerodynamic chord and the free-stream Mach number
varied from 1.9 to 2.5 million, as shown in figure 3(a). Also shown in
figure 3(a) is a plot of the variation with free-stream Mach number of
the Reynolds number based on the component of the free-stream velocity
perpendicular to the quarter-chord line and on the chord perpendicular to
the quarter-chord line at the intersection of the mean aerodynamic chord
and the quarter-chord line.

Two-dimensional pressure-distribution data for use in the correla-
tions were obtained in the Ames 1- by 3—1/2—foot high-speed wind tunnel
at Mach numbers from 0,30 to 0.70. These tests were made at three Reynolds
numbers to encompass the variation in Reynolds number from root to tip of
the tapered swept wing. Two of the models were of constant 3- and 6-inch
chord and NACA 64A010 profile. The third model consisted of one panel of
the swept wing mounted with its quarter-chord line perpendicular to the
free stream, Only the orifices at the 60-percent-semispan station
(%.L40-inch chord) were used in this test. All three models spanned the
1-foot dimension of the tunnel. The variation of Reynolds number with
Mach number for these models is shown in figure 3(b). Examination of the
pressure distributions for these three models indicated no significant
variation with Reynolds number; hence, only the distributions for the
6-inch-chord model (reported in ref. 5) are used in the comparisons which
follow.

All the data presented have been corrected for the effects of wind-
tunnel-wall interference by the methods of references 6, 7, and 8.

‘on a yawed infinite wing the orientation of the reference chord
along which the orifices are located has no effect on the pressure dis-
tribution., Taper, however, introduces a small percentagewise variation
in the location of the pressure orifices depending on the reference chord
used. This variation has been neglected in the following discussion.

CONFIDENTTIAL




6 CONFIDENTTIAL NACA RM A55C08
METHOD OF ANALYSIS

In studying wing loadings it is convenient to consider separately
the chordwise distribution of load and the magnitude of the section loads.
Accordingly, the measured chordwise pressure distributions for the wing
are compared at equal normal-force coefficients with the pressure distri-
butions obtained from two-dimensional tests so as to show the correlation
between the two- and three-dimensional pressure distributions without
involving the accuracy of a span-loading theory. Following this chordwise=-
loading phase of the analysis, comparisons are made between measured sec-
tion normal-force-curve slopes and calculated section lift-curve slopes,
between measured and calculated span load distributions, and between meas-
ured and calculated wing-plus-body lift-curve slopes, to determine the
extent to which the magnitudes of the section loads can be calculated.

According to the theory of sweep for the flow over a yawed infinite
wing, only the component of the free-stream velocity in a plane perpen-
dicular to the leading edge is effective in producing lift (see ref. 3).
Thus, the yawed infinite wing should have a pressure distribution like
that of an unyawed infinite wing, provided that the Mach number, Reynolds
number, airfoil section, and normal-force coefficient all perpendicular
to the leading edge are the same in both cases. The pressure coefficients
and normal-force coefficients for a yawed wing, however, are usually based
on the free-stream velocity and consequently differ from the corresponding
coefficients for an unyawed wing for which the coefficients are based on
the velocity perpendicular to the leading edge. Accordingly, in the cor-
relations which follow, two-dimensional pressure distributions (infinite-
aspect-ratio, zero-sweep wing) are converted to those expected on a yawed
infinite-aspect-ratio wing. The steps employed in this conversion are as
follows: First, the section normal-force coefficient for the yawed wing,
an, is used in the following expression to find the appropriate two-

dimensional normal-force coefficient, Cnp-o

CnA

CnA=O & cos2A

Then the two-dimensional pressure coefficients, P,_g, for this normal-
force coefficient are determined for a Mach number governed by

MA=O = Mpcos A

These pressure-coefficient values then must be converted to the reference
dynamic pressure for the yawed wing by the relation

P, = P,_~cos3A

A A=0
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The above expression indicates that a yawed infinite wing should
reach a maximum normal-force coefficient given by

2
Cn. > COS™A
( max ). .

In the subsequent comparisons, pressure distributions for the yawed
infinite wing are obtained from two-dimensional-airfoil section data (des-
ignated experimental infinite wing) and from theoretical two-dimensional-
airfoil pressure distributions (designated theoretical infinite wing).

The theoretical pressure distributions were obtained by the method of
velocity superposition described in reference 9, using the values from
reference 10 and including the Prandtl-Glauert correction for the effect
of compressibility.

Even at those stations where the orifices were located streamwise,
both the theoretical and experimental two-dimensional pressure distribu-
tions were converted to yawed flow before comparison with the values for
the finite wing.2

The section.lift curves expected for a yawed infinite wing are
obtained from two-dimensional section 1lift curves by suitably adjusting
the lift-coefficient and angle-of-attack scales. The lift-coefficient
scale is changed to account for the difference between the velocity in
the free-stream direction and in the plane normal to the leading edge.

The angle-of-attack scale is changed to account for the difference between
the angle of attack measured from the free-stream direction and the angle

of attack measured from the direction of the component of the free-stream

velocity perpendicular to the leading edge. The changes are made by means
of the following expressions:

@y = Ap_oCOS A

Iy T Cla=o

Finally, in order to account for the effects of finite aspect ratio, the
angle-of-attack scales of the section 1lift curves for the yawed infinite-
aspect-ratio wing were stretched slightly so that these lift-curve slopes

2ps was pointed out earlier, in the absence of end effects, on a
swept wing with only slight taper it makes little difference whether the
orifices are located along a streamwise section or along one perpendicular
to the quarter-chord line, However, the predicted yawed-infinite-wing
pressure distributions obtained from two-dimensional data must be taken
for the section, Mach number, and normal-force coefficient perpendicular
to the quarter-chord line or they are of little value.
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at zero 1ift matched the local slopes calculated from span-loading theory
for the finite-aspect-ratio swept wing. The section lift-curve slopes
for the finite-aspect-ratio swept wing, e were obtained from the cal-

culated values of span loading coefficient, (c;c)/(Crcav), and wing-body
lift-curve slope, CLa, using the following expression:

c =16 &al ch
lo, Lo\ c Crcav

Both the lift-curve slope and the span loading coefficients for the
wing alone were calculated by the method of reference 11l. Appendixes A
and B give the details of how these calculated values were modified to
include the effects of the presence of the body and of aeroelasticity on
the wing loading.

RESULTS AND DISCUSSION

The discussion of the results of this investigation is divided into
three parts. The first part is concerned with the correlation between the
distributions of chordwise pressure obtained on the swept-wing model and
those expected on an infinite-aspect-ratio wing yawed at the sweep angle
of the finite wing and operating at the same section JHRE coeffieiilenitl
The second part of the discussion treats the accuracy with which the mag-
nitudes of the section loads can be predicted. This involves predicting
the section lift-curve slopes, the spanwise load distribution, and the
wing-plus-body lift-curve slope. The third part of the discussion deals
with the wing-plus-body 1lift, drag, and pitching-moment characteristics.

The measured surface pressures are presented in tabular form as
pressure coefficients. Table T is an index to these data which are pre-
sented in tables II through VIII. The pressure coefficients for the ori-
fices along the body are included in these tables but are not used in the
discussion that follows.

Correlation of Chordwise Pressure Distributions

Suberitical Mach number range.- In figure i the pressure distribu-
tions for five semispan stations of the swept wing are compared with those
for a yawed infinite wing at a representative subcritical Mach number of
0.70 and for normal-force coefficients between 0.2 and 0.8. The pressure
distributions designated finite wing are those which were measured on the

CONFIDENTTAL




NACA RM A55C08 CONFIDENTTIAL 9

swept wing, while those designated infinite-wing experiment or infinite-
wing theory are those to be expected on a yawed infinite-aspect-ratio
wing using, respectively, experimental two-dimensional or theoretical
two-dimensional pressure distributions as described previously in the
Method of Analysis section. The critical pressure coefficients shown in
figure 4 (as well as the calculated stagnation pressure coefficients used
to aid in fairing the finite-wing pressure distributions) were obtained
from expressions given in reference 4, assuming that the isobars are
swept 45°. Also included in figure 4 are sketches of the upper-surface
isobars to aid in visualizing the pressure distribution over the wing.

At normal-force coefficients of 0.203 (fig. 4(a)) and 0.363
(fig. 4(b)), the correlation between the pressure distributions for the
finite- and infinite-span wings at the 40-, 60-, and 80-percent-semispan
stations is good., At the 20-percent-semispan station the loading is
shifted slightly rearward with respect to that for the infinite wing,
while at the 95-percent-semispan station the loading is shifted forward.
These shifts in loading, sometimes referred to as induced camber, are
typical of swept wings and have been treated by Kuchemann (ref. 12) and
Falkner (ref. 13).

For normal-force coefficients slightly greater than 0.36, the finite-
wing pressure distributions begin to show evidence of local flow separation
(starting near the leading edge) which prevents further good correlation.
However, at the 20-percent-semispan station the measured pressure dis-
tributions for normal-force coefficients of 0.495 (fig. 4(c)), 0.564
(fig. 4(d)), and 0.639 (fig. 4(e)) are in fair agreement with theoretical
yawed-infinite-wing pressure distributions. The experimental (but not the
theoretical) infinite wing reaches a maximum section normal-force coeffi-
cient of about 0.38. Thus, there are no experimental infinite-wing pres-
sure distributions available for the swept-wing section normal-force
coefficients shown in figures U4(c) through 4(h). Here the experimental
infinite-wing pressure distributions shown are for an angle of attack
slightly greater than the angle for maximum normal-force coefficient.

The NACA 64A010 airfoil section was described in reference 14 as the
type in which the flow separated near the leading edge but reattached
farther back, causing partial recovery of the free-stream pressure beyond
the point of reattachment. It is expected that on a yawed infinite wing
the flow would separate in the same manner, leaving a tube of secondary
flow in which the air moves spanwise. At the tip of a finite-aspect-
ratio wing this tube of secondary flow would spread out chordwise and
spill off the trailing edge of the wing. Such an effect has been fre-
quently observed experimentally on swept wings with relatively sharp
leading edges, and is sometimes designated leading-edge-vortex flow (see
tef, 15).

The pressure distributions for a normal-force coefficient of 0,495

which is above the experimental infinite wing © e (fig. 4(c)) indicate
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that there is one leading-edge vortex, originating at the inboard sections
and sweeping off the wing beyond the 60-percent-semispan station, followed
by a second leading-edge vortex beginning near the 60-percent-semispan
station. At higher normal-force coefficients there is also evidence of
two leading-edge vortices. The possibility of more than one leading-edge
vortex on the same wing panel is strongly indicated in boundary-layer
studies reported in reference 16.

The pressure distributions for the finite wing at Mach number 0.70
are summarized in figure 5 (including several angles of attack not shown
in figure 4). Those designated by N show no evidence of flow separation,
those designated S show evidence of extensive flow separation, whereas
the undesignated intermediate distributions in general show evidence of
leading-edge-vortex-type flow. The heavy solid line is the boundary below
which all the local normal-force coefficients are less than the maximum
normal-force coefficient for the experimental yawed infinite wing. Beyond
this line, of course, experimental two-dimensional loadings cannot be used
to predict the loading on the finite wing. However, in some cases, the
theoretical infinite-wing pressure distributions give good correlation to
higher normal-force coefficients, as was shown in figure 4, The heavy
dotted line in figure 5 gives the limit of good correlation (provided that
theoretical infinite-wing pressure distributions are used for normal-force
coefficients at which the experimental infinite-wing pressure distribu-
tions do not exist). It should be noted that the above boundaries indi-
cated by the two heavy lines nearly coincide with the first indications
of flow separation at the 40-, 60-, and 80-percent-semispan stations.

Critical Mach number range.- Correlation of the pressure distributions
at a Mach number of 0.85 is shown in figure 6 for normal-force coefficients
between 0.18 and 0.72. It can be seen that the critical pressure coeffi-
cient is attained at a wing normal-force coefficient of about 0.18. The
pressure distributions at this Mach number still show the same trends as
those at Mach number 0.70. For normal-force coefficients of 0.184% and
0.339, the correlation between the infinite- and finite-span distributions
at the 40-, 60-, and 80-percent-semispan stations is good. The isobars
and finite-wing pressure distributions at normal-force coefficients of
0.605, 0.691, and 0.724 show evidence of one or two leading-edge vortices.
The correlation at the 20- and 95-percent-semispan stations is poor at
all the normal-force coefficients shown in figure 6. In terms of pressure
distribution, the prime reason for the poor correlation at the 20-percent-
semispan station is the presence of a hump in the pressure distribution
over the rear portion of the section (not present at the lower Mach
numbers). For lift coefficients low enough so that shock waves are not
present over the rear part of the chord, the existance of this hump is
qualitatively explained by a combination of two effects: first,the varia-
tion of the zero-lift pressure distribution with Mach number as discussed
by R. T. Jones in reference 17 for sharp-edged airfoils and, second, the
rearward shift in the distribution of additional 1lift due to the increase
in induced camber with Mach number.
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Since the isobars curve considerably in some areas, the value shown
for the critical pressure coefficient is only approximate. At the 20-
percent-semispan station for normal-force coefficients of 0.605, 0.691,
and 0,724, the sweep of the isobars near the leading edge is greater than
450; thus, the critical pressure coefficient should be more negative than
shown, whereas over the rear of the chord the reverse is true. Therefore,
the upper-surface pressure rises through the critical value twice.

The pressure distributions for Mach number 0.85 are summarized in
figure 7 (including several angles of attack not shown in figure 6). It
is seen that correlation (broken line) is never good at the 20- and 95-
percent-semispan stations, while correlation is good up to the limit of
the experimental two-dimensional data (solid line) at the intermediate
stations.

Supercritical Mach number range.- Figure 8 shows the isobars and the
correlation of the pressure distributions for the extensive supercritical
flow at Mach number 0,95. There is no correlation at any of the stations
between the pressure distributions for the finite wing and those measured
for the infinite wing. The humping of the pressure distribution at the
20-percent-semispan station has increased with Mach number and has spread
outboard to approximately the 60-percent-semispan station. The close
grouping of the isobars at all the normal-force coefficients shown in
figure 8 indicates that a shock extends out .from the juncture of the body
with the wing trailing edge. The finite-wing pressure distributions shown
in figure 8, together with those for several intermediate values of angles
of attack, are summarized in figure 9, This summary of pressure distri-
butions at Mach number 0,95 shows no region of good correlation in con-
trast to the corresponding summaries at Mach numbers 0,70 and 0.85 (figs. 5
and T).

Limits for good correlation.- The experimental pressure distributions
are summarized in figure 10 for each of the five stations on the wing at
seven Mach numbers between 0.50 and 0,95 to show the variation with Mach
number of the boundaries shown previously in the summary plots for Mach
numbers 0.70, 0.85, and 0,95. It is of interest to note in figure 10 that
the limit of good prediction, the yawed infinite wing ecpp.., and the
first indications of flow separation nearly coincide at the 40o-, 60-, and
80-percent-semispan stations. That is, the swept-wing pressure distribu-
tions for normal-force coefficients below the maximum for the experimental
yawed infinite wing are in good agreement with the two-dimensional distri-
butions except near the root and tips. In general, above this maximum
the pressure distributions show evidence of leading-edge vortices. Since
the leading-edge vortex is small in extent at the inboard stations, the
limit for good correlation (with the theoretical pressure distributions)
at the 20-percent-semispan station extends well above the maximum normal-
force coefficient for the experimental yawed infinite wing at Mach num-
bers below 0.80. However, the root and tip effects spread rapidly with
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increasing Mach number; hence, the limits for good correlation at the 20-
and 95-percent-semispan stations occur at lower Mach numbers than at the
intermediate stations.

At the higher subsonic Mach numbers, a shock wave originating at the
Juncture of the wing trailing edge and the body spreads over most of the
wing, thus precluding further use of two-dimensional-airfoil section data.
Since this shock wave will be present until the trailing edge becomes
supersonic (this occurs at a Mach number of 1.30 for the configuration of
the present report), it is expected that its initial appearance marks the
Mach number limit at which two-dimensional data can be expected to give
good correlation.

Correlation of Magnitudes of Section Loads

The magnitudes of the section loads for the swept wing as given by
the experimental section normal-force curves obtained from integrated
pressure distributions are shown by the solid line in figure 11. The
dashed curves are the section lift curves® obtained using experimental
two-dimensional 1ift curves and the calculated section lift-curve slopes
in the manner described in the Method of Analysis section. The peaks of
the dashed 1lift curves do not match those of the experimental normal-force
curves, but the calculated and experimental slopes at zero 1lift match
quite well for Mach numbers below 0.85. For a Mach number of 0.85, the
calculated slopes underestimate the measured slopes at zero 1lift by an
amount which is approximately the same for all stations. With increasing
Mach number, this difference between calculated and measured slopes becomes
greater, but at a given Mach number it remains nearly constant across the
span. This means that in terms of wing-body 1lift coefficient the magni-
tude of the section loads can be predicted quite well, as will be seen
again in the plots of span load distribution. However, the prediction of
wing-body lift-curve slope will be poor at the higher Mach numbers.

The maximum 1ift coefficients of the two-dimensional data are of
value in determining the maximum section normal-force coefficients near
the tip as well as the limiting normal-force coefficient for good corre-
lation of chordwise pressure distributions. This was shown previously in
the present report and in reference 2. The considerable increase in max-
imum normal-force coefficient toward the wing root is attributed mainly
to the lateral flow in the boundary layer both inside and outside of the
leading-edge vortex which acts to remove the low-energy air from the
inboard wing sections. The influence of this lateral flow decreases
from ‘root toftip.

3The measured curves in figure 11 are normal-force curves rather
than 1ift curves. TFor the angles of attack involved, it is believed that
the difference between normal force and 1ift is insignificant.
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In figure 11 the experimental swept-wing section centers of pressure
are also compared with the experimental yawed-infinite-wing centers of
pressure.? The magnitude of the induced camber effect near the root and
tips is indicated by the differences shown in the center-of-pressure
curves.

In obtaining the span loading coefficients, the method of reference 11
was used to get the coefficients for the wing alone. The effects of the
presence of the body and of elastic deformation on the span loading for
the wing were determined by the methods described in Appendixes A and B
and are illustrated in figures 12 and 13. The resultant span-loading
coefficients are seen in figure 14 to be in good agreement with the exper-
imental results until the loading coefficients at the outer sections begin
to diminish with increasing angle of attack. This relative loss in load-
ing at the outer sections occurs at a wing-body 1lift coefficient slightly
greater than the yawed-infinite-wing maximum 1ift coefficient. It is
accompanied by an inboard shift of the lateral center of load. Thus, for
this wing at high 1ift coefficients, theory would underestimate the inboard
section loads and overestimate the root bending moment.

Wing-Body Characteristics

The 1ift, pitching-moment, and drag characteristics for the wing-
body model as measured by force tests are shown in figure 15. For all
the Mach numbers tested, the 1lift curves rise to values well above the
yawed-infinite-wing maximum 1ift coefficient of approximately 0.38. The
section normal-force curves of figure 11 indicate that the maximum normal-
force coefficient for the 95-percent-semispan station is only slightly
above that for the yawed infinite wing. The normal-force curves for the
inboard sections rise to higher maximums, and have slopes which increase
with increasing angle of attack., The increase in slope tends to compen-
sate for the relative loss in lift at the outboard sections, so that the
wing-body lift curves of figure 15(a) remain nearly linear to 1lift coef-
ficients considerably above the maximum for the yawed infinite wing. The
bending over of the wing-body 1lift curves, where shown, is gradual, as
would be expected from the slow rate at which the stall progresses inboard
with increasing angle of attack.

Calculated lift-curve slopes for the wing-body combination are shown
as dashed lines in figure 15(a), and the variation with Mach number of
the calculated lift-curve slopes is compared with the experimental values
in figure 16. The method of reference 1l was employed to calculate the

“These infinite~wing center-of-pressure curves were obtained by
adjusting the lift-coefficient scales of these data, using the expression
given in the Method of Analysis section.
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lift-curve slope for the wing alone. The methods described in Appendixes A
and B were utilized to include the effects of wing-body interference and
elastic deformation of the wing. For Mach numbers below 0.80, these cal-
culations give a fairly good, although low, estimate of the lift-curve
slope. For Mach numbers above 0.85, however, the calculations underesti-
mate the lift-curve slope by an increasingly large amount. This was indi-
cated previously in figure 11, where at any one of the higher Mach numbers
the lift-curve slopes for all the sections were underestimated by about

the same percentage.

The wing-body pitching-moment curves of figure 15(a), in general, are
linear up to the yawed-infinite-wing maximum 1ift coefficient. Above this
1lift coefficient, the pitching-moment curves for the three lowest Mach
numbers show unstable breaks even though the 1ift curves are linear to
higher 1ift coefficients. This results because both the increase in
normal-force-curve slope with angle of attack at the inboard sections and
the approach to the maximum section normal-force coefficient at the out-
board sections tend to produce more positive pitching moments, rather
than to compensate for each other as in the lift case.

For Mach numbers of 0.85 and over, the unstable break in the pitching-
moment curves of figure 15(a) is delayed to a higher value of 1lift coef=-
ficient than for the lower Mach numbers. This behavior may be explained
by referring back to figure 11, where the normal-force curves for the
80-percent-semispan station reach higher maximum values for Mach numbers
of 0.85 and over than for Mach numbers below 0.85. The abrupt increase
in the slopes of the normal-force curves near their maximums for the 80~
and 90-percent-semispan stations at the three highest Mach numbers tends
to produce the negative shifts seen in the pitching-moment curves.

The measured wing-body drag characteristics are shown by the solid
line in figure 15(b). A lower bound for the drag, given by the sum of
the measured drag at zero 1lift and the calculated induced drag for an
elliptical span load distribution, is shown by the short dashed line. The
long dashed line shows the drag expected in the absence of leading-edge
suction (actually in the absence of any chord force). Below the yawed-
infinite-wing maximum 1ift coefficient, about 60 percent of the possible
leading-edge suction is realized. Above this 1ift coefficient, the drag
coefficient increases rapidly as expected since this is approximately the
1ift coefficient at which the first indications of flow separation appear.

CONCLUSIONS

From the foregoing comparisons of the experimental chordwise and
spanwise load distributions for the 45° sweptback wing model with those
predicted from two-dimensional data and span-loading theory, the following
conclusions may be drawn:
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1. Airfoil section data are in reasonable agreement with measured
chordwise load distributions for 1ift coefficients below a limiting value
approximately equal to the maximum 1ift coefficient for the yawed infinite-
aspect-ratio wing and for Mach numbers at which shock waves from the wing-
body juncture do not greatly influence the flow. For the configuration of
the present report, these shock waves preclude the use of two-dimensional
data for Mach numbers greater than 0.85.

2. End effects limit to some extent the applicability of airfoil
section data for sections in the immediate vicinity of the root and tips.

3. For wing 1lift coefficients above the maximum 1ift coefficient for
the yawed infinite-aspect-ratio wing, a lateral flow in the boundary layer
occurs, which relieves the tendency for the flow to separate and greatly
increases the lifting capacity of the inboard sections.

4, The distribution of loading along the span for the range of Mach
numbers investigated may be predicted with good accuracy for 1lift coeffi-
cients not exceeding the maximum 1ift coefficient for the yawed infinite-
aspect-ratio wing.,

Ames Aeronautical Laboratory
National Advisory Committee for Aeronautics
Moffett Field, Calif., Mar. 8, 1955
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APPENDIX A

CALCULATION OF EFFECT OF WING-BODY INTERFERENCE

ON THE SPAN LOAD DISTRIBUTION

The effect of the interference between the wing and body on the span
load distribution may be calculated to a first approximation by treating
independently the effect of the body on the wing loading by the method of
reference 18, and the effect of the wing-body combination on the loading
over the center section of the wing by the method of Lennertz (ref. 19).

The body is considered to be replaced by an infinitely long cylinder
having a radius equal to the average body radius at the wing-body Juncture.
Increments of loading due to the upwash induced by the body along the wing
span are calculated by a modified Falkner method (see ref, 18). Values
for these increments, which are additive to the loading coefficients for
the wing alone, are shown in figure 12 where the loading increment is
represented by the term (Aczac)/(cav). The corresponding increment in

wing lift-curve slope (ACLQ) is 0.0043 (from mechanical integration of
flg.i 12).

In calculating the loading over the portion of the wing covered by
the body by the method of Lennertz, a uniform distribution of 1lift across
the span is assumed. The ratio of the 1lift coefficients for the sections
within the body 1l to that for the uniformly loaded sections Con is

given (for the case of coplanar wing and body axes) by the expression

e 1 _1[ b1 - 02) JoB - o2

=1 - = tan } . -c €< 0o (A1)
®lu ¥ 1+ o* - 26 - U(c® - 17)

where the symbol o represents the ratio of the average body radius to
the wing semispan. For the present model ¢ is approximately equal to
0.081, and the ratio of 1lift coefficient at the wing center section

(n = 0) becomes

e 0.900 (A2)
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The lift-curve slope of the wing corrected for interference effects
is related to that for the wing alone by the relation

C
< Lo, W+I

o]

]

0.993 (A3)

where subscripts W and W+I designate, respectively, values for the wing
alone and the wing-plus-interference effects. The right side of the above
expression was obtained by integration of equation (Al) over the region

of the wing enclosed in the body and the assumption of a uniform load over
the remainder of the span. The value 0.0043 appearing in the denominator
on the left side of the above expression is the increment of lift-curve
slope due to the effect of the upwash of the body on the wing.

The span load distribution corrected for interference effects may
then be written in terms of the corresponding quantities for the wing
alone as follows:

Aey e
< cye > < > <Cc1° > <°av> for m#0  (A4)

Creav/y, 1 ( > Loav. (c
WA Lojyir

ACZalC
ch < > ch < Cav >
= 0.900 G
Creav/i, 1 < > Leav/y
W+I

(CIa/W+I

for' 1 =0 (45)

For purposes of this analysis, the loading carried by the fuselage fore
and aft of the wing-root region has been ignored.
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APPENDIX B

CALCULATION OF EFFECT OF ELASTIC DEFORMATION ON

THE SPAN LOAD DISTRIBUTION

Tt is assumed that the wing is deformed by bending only (the tor-
sional stiffness of the wing being relatively large), and that the ratio
of bending moment to moment of inertia of any wing section is nearly con-
stant across the span. The deflection curve is then parabolic and the
twist varies linearly across the span (see ref. 20).

As shown in reference 20, the change in angle of attack of any stream-
wise section due to the wing loading is given by

-Mty
€ = — tan ' Bl
== Ap (B1)
where
€ change in local angle of attack due to aeroelasticity

Mt bending moment at any point on the flexural axis
i moment of inertia of any section normal to the flexural axis
E modulus of elasticity of wing materilal

Ap sweep angle of flexural axis

Yy spanwise distance perpendicular to wing root section
t
The term %T (assumed to be a constant), when calculated for the root

section, gives

i "
EI  EIr EIrcos Af

where
M.?' bending moment at root section

Ir moment of inertia of root section

CONFIDENTTIAT




NACA RM A55C08 CONFIDENTTAL 19

q dynamic pressure
S wing area
v perpendicular distance from wing root section to spanwise center of
loading
Substituting equation (B2) in (Bl) and replacing % and % by 17 and 7
gives
B o = 2
13 Cpns=tan Ar
€= n (B3)
EIrcos Af
For the wing of the present investigation
Basie P fte
Bl =l 66T £t
EIy = 25,100 1b-ft® (from static load tests)
7 = 0.462 (from ref. 11)
tan Ar = 0.9657
cos Af = 0.7193
Thus equation (B3) becomes
.96
el yiioe o an (deg) (Bk4)

where q dis in pounds per square foot.

The effect of bending on the span load distribution of the wing
(corrected for interference effects, Appendix A) may be determined by
considering the change in loading due to elastic twist as a basic-type
loading (ref.ll) to be superimposed on the additional loading for the
rigid wing. Thus,

cyc ¢yt 3%\ €t
GoOMCORCOR: L

where (czbc)/(etcav) represents the basic load distribution per unit twist,
and € the twist of tip section (n = 1) mean line relative to wing root.
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Subscripts E and R refer to the elastic and rigid wing values, respec-

tively. Substitution for e;/C; from equation (Bk) allows equation (B5)

to be written

e i) 5 <t> (36)

Crea LCav, 1000 ¢ Sk
CLCa

The terms (Czbc)/(€tcav) and [(CZC)/(CLCav)]R may be obtained from ref-

erence 11 for the particular wing plan form and assumed twist distribu-
tion (wing~body interference effects neglected). Values of these para-
meters for the present model are listed in the following table:

Czbc
< cjc > < > 3.96 (etcav>
n 1l - a
Creav/g | \€tCa 1000 < e
CLCav>
R

0 1.045 -0.0168| 1 + 0.0637 (q/1000)
A | 1.062 =.0155| 1+ .0578 (a/1000)
42 Fl. 100 -.0123| 1 + .O443 (qg/1000)
Jnt 12133 w0035 [N & L0l (q/lOOO)
.6 | 1.090 .0060| 1 - .0218 (q/1000)
.8 .925 L0129] 1~ 0552 (q/lOOO)
.95 .540 .0115| 1 - .0843 (g/1000)

1.0 | 0 0 I

The effect of elastic deformation on the ratio of wing-section angle of
attack to body angle of attack at various Mach numbers and on the span
load distribution at a Mach number of 0.95 is shown in figure 13,

The over-all reduction in lift-curve slope due to bending may be

calculated in terms of the lift-curve slope of the rigid wing, and the
change in angle of attack of the root section due to twist. Thus,

CRICHTRS
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or
S A
SRICONCE
< La o Lo v a
where
o4 angle of attack of root-section mean line for elastic wing corres-

ponding to (CL)

aYed zero-1lift angle of attack of the root-section mean line for the twist
distribution corresponding to (CL)E

The term Ao is determined by the method of reference 11 in terms of
root-section angle of attack per unit of twist corresponding to the basic-
type loading; that is,

N = -Cfrroet

where 0p, 1is the angle of attack of the root-section mean line per unit
of twist and e is obtained from equation (B4). Hence,

AOL=O(T0;Jo)_ooo ( >(G’-m)

& 3.96 <ilu>
b © 1000
P
T %o Tooo 4 ey
Substitution of this equation in equation (B7) gives

E
O . )

where for the 45° swept wing or, = 0.385 degree per degree (ref. 11).

or
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TABLE I.- INDEX OF TABULATED PRESSURE COEFFICIENTS

Table no. M o range

1T | 0.50 | -1.18° to 19.82°

FEE .70 |'=1.200" 40 15.16°

IV .75 {-1.24° to 13.15°

v 80 | ~1.132 te 9.98°

VI .85 | -1.25° to 10.09°

VAL 220 |=14302 %0 G157
VIII .95 | ~1.27° to 9.46°
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TABLE II.~- PRESSURE COEFFICIENTS AT SIX SPANWISE STATIONS; M = 0.50
= =1.18° to 9.46°

(a) o

26,6 [= = =
37.2 .01
k7.7 | -.02
58.2 | -.03
68.8 | -.03
79.3 | =.05
89.3 |= = =
100.2 | -.03
110.9 |- - -
121.3 | -.01
147.8 .02

-.06
=-.07
-.10
-.09
=.09
-.07
-.03
-.01
-.01

-.08
-.09
-.13
=.13
-.12
-.09
-_05
-.04
=-.02

=-.10
=-.12
=1k
-4
=-.13
-.10
-.05
-.02
0

=.12
-.13
=.15
-1k
=1k
-.10
-.05
-.02
0

-.1h
-.16
-.17
-.16
-.15
-1
-.05
-.01

.01

-.18
-.20

-.20
-.22
-.23
=-.21
=-.20

-.15
=.07
-.03

=.23
-.25
-.26
=25
-.23

-.16
-.08
-.04
-.01

=-.05
-.06
-.08
-.09
-.08
=-.07
-.06
-.05
-.02

.01

-.02
-.03
-.04
-.06
-.06
-.06
-.06
=-.05
-.0k
-.03

.01

.06

«02

.01
-.01
=-.01
-.02
-.03
=-.02
=-.02
-.01

0

.06
.07
.05
.03
.02
.01
.01
0
0
.01

.02

.08
.08
.08
<05
.0k
.0k
.03
.03
.03
.03

.02

Per- Upper surface Lower surface
n cent Angle of attack, de Angle of attack, de
chord [-1.18] 0.89[ 2.01] 3.15[ k.20[ 5.28 6.29] 7.33[ 8.140[ 9.56 | -1.18] 0.89| 2.01] 3.15] %.20] 5.2 6.29] 7.33] 8.40] 9.%6
5.58| 0.03| 0.01| 0 -0.02(-0.02(~0.03|-0.04|-0.06|-0.08|-0.09 | 0 0.01] 0.03| 0.o4| 0,07 0.08| 0.08 0,14 0.15

.16

.16
.13

.07

.34
25| .09
5 .06
+01
=-.05
=-.07
=e12
-.13
-.10
-.06
-.02
.02

~.14
~ol13

~.15

=17

.2k

-.48
-.3k4

=e2D
=23
-.22
=17
=11
=-.05

.02

0k
=81
=Tk
=43
-.36
-.30
=27
=24
-.19
-.13
-.06

.02

-.16
-1.12
=73
-5k
-.43
=34
-.30
-.26
-.20
-.13
-.06
.01

=2
~1.66
-.87
-.66
=53
-.h2
-.34
-.30
-2k
=.16
-.09
-.01

-.90
-2.38
-1.68

-.78

=55
=.k2
-.36
-.28
-.21
-.12
-.0k

5293
ko
-1.54

-.66
-7

=17
-.18
-.16
-.18
=17
=a 1]
-.15
=-.09
-.0k

.02

" o3
-0k
-.06

-.13

=15
-.12
-.10
-.0k

.01

25
.16
.08
.01
-.02
-.06
-.05
-.02
-.01
.03

.3k
.26
.16
.07
.0k
-.04
-.03
-.02
.01
.02

<15

.03

.16

.05

0.4

.37
.16
.05
-.03
-.06
-.13
-.12
-.07
-.06
-.02
Ok

\J

38385885 upro]| 8838388588 upro
AS )

=26

-.22

-.18

.0k
=64
=59
=oh7
=35
=.27
-.19
=1l
=.07
-.03

.03

=.b2
-.96
-.83
=59
=45
=33
=-.23
=17

-.82
-1.36
=93
-.T1
-.51
=33
-.24
-.16
-.10
-.0k
.02

-1.22
-1.8k4
-1.12
-.87
-.63
-.39
-.28
-.20
-.13
-.08
-.01

-1.05
-1.15
-.98

-.92
-.81
-2k
-.18
-.12
-.06
.01

=26

=.20
-.20
-.19
-.18
=.12
=0k

.02

05

.24
.16
.08
.01
-.0k
-.08
-.0k
-.03
-.01
.0k

37
-27
.18
.08
.03
=.02

=-.02

.01
.04

A2
.34
25
o1k
.07
.03

.02

.03

.09

.0k

W2
<17
.06
-.01

\Ji

7o

<01
=64
=61
=51

=99
-1.30
-1.01
L)

=1.57
-1.47
-1.21

=91

-1.14
-1.08
=87
-.82

=-.25
=.21

<30

.34

0.80

.03
-.02
-.09
-.10
-.09
-.08
-0k

.03

.05

=.20
-.18
=17
-.16
=1k

=04
.01
+05

Zg
-3k
-5
-.20

~.93
~.60
~.ko
~.28
~.23
~.16
~.08
~.03

.03

-1.03
=2
-5
=-.30
-2k
=.15
-.08
=.03

.02

-1.01

=55

-.35

-1k
=-.09
-.06
=-.03

-9k
-.82

=35
-.23
=12
-.08
-.08
-.07

-.24
-.20
-.18
-.18
=17
-.16
-.13
=.10

.05

-.09
=-.12
-.13
=.13
=-.12
-.10

.05

.34
.23
.16
.08
.03

-.01
0

+06

=05 =.16) =.28] =.35) =.44| -.53) -.63] -.73] -.74] -.79 | -.20] -.06] 0 09} .15 gl Cosllarlniisalllia3

=.07| =e16| =24| =u27| =.34| ~.39| =46 | =.73| =.77| -.82 | -.19| -.12| -.05]| .03| .06| .o9| .12| .16 .19] .21

0.60 -11| -.17| =e23| =.25| =.30[ ~.34| -.38]| -.52| -.68| -.78 | -.18| -.12| -.08| -.02| .o1| .03| .06] .09 .12| .1k
=10 =.16] =21 | =e22| =e25| ~o28] =.3L| =29| =51] <65 | = = =|= = a]= = =}-ac]- = o] e Sfeiai Al SIS SRS S D0

-.08| -.14| -.18| -.18| =.20 [ ~.23| =.2k| -.21| =.32] =41 | -.14| -.11f -.09] -.05[ -.02| -.01 ~.00] .03 .05 .07

=10| -.21| -.12| =2 -a15( ~.35] -.27]| -.2k| -.29| -.27 | -.07| -.08| -.07| -.02] 0 01| -.01| .03 .ok .06

OISR Sy e Sy S SIpipe I e S| M o 02| .02| .03| .o .ok

02| 0 =i02| =s02| =.03| ~.03| -.04| -.08| -.12| .27 |~ - - g ] Mt ) S

03| .02 .on| .03 .o2| .o1| .o1|-.04| -.07| -.12| .03 o4 .ok| .o4| .03| .03

34| 47| .37 .1b| -.20| ~.60|-1.02 |-1.30 [-1.31]~1.15 [= - ~|- - - BT, (ISR ) |0 )| SR

.03

-.01

0.95

.34
-.03
-.0k
-.08
=11
-.12
-.09
=.06
-.04

.03

.05

8B3BEEEBE L[| 8833BEEBRwro| 8SIIYEEBELpro| 8

A7
-.22
-.16
=15
=1k
-.12
-.07
-.01

.03

.06

.08

-.23
-.19
=17
-.13
~-.07
-.02

.03

.06

~.48
-.78
=.33
-.26
=.21
=.16
~.10
-.03

.02

=05

-.78
-.89
=57
=37
-.28
=-.23
-.16
-.10
-.03

.01

.0k

-.58
=.85

=51

-.58
-.83

=-.19
-.18
-.16
-.13
-.06
-.01

.04

.06

-.08
-.12
__13
-.12
-.06
-.02

.03

.06

.06

-.0k4
-.06
=-.05
=-.02
.02
+05

-.05
-.0k
-.01

.02

.05

-.04

-.04
=-.01
.01
.0k

=-.01
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TABLE II.- PRESSURE COEFFICIENTS AT SIX SPANWISE STATIONS; M = 0.50
(b} & = 10.50° to 19.52°
Per- Upper surface Lower surface
n cent A_nél of attack _d%E e of attack, de
chord [10.50]11.56]12.59|13.62|1k.66]15.73]16.78|17.79]18.80]19.82| 10.50[11.56]12.59 [13.62[1Lk.66]15.73[16.78[17.79[18.80[19.82
5.58|-0.09|-0.12|-0.13]|-0.14|~0.18|-0.19|-0.21|-0.21|-0.22|-0.21| 0.16] 0.19| 0.22| 0.24| 0.2%| 0.26| 0.27| 0.32| 0.34]| 0.37
26,6 |= = m|= = == = mfm = m]mm e e fm e e e m e e e - o 20| . .23] .25| .26] .28] .31] .32] .36] <38] .h2
37.2 | -.26| -.31| -.34] =.36) -.38] -.40| =.b2| -k - bh) -lk5 22| .25| .26] .28 30| .33] .33]| .38] .39| .43
7.7 | =.27| -.32| -.33]| -.36] =.37| -.bo| -.k2| -.h2| - 43| -.43 21| .2h| .2k| .27| .28 .31| .32]| .37| .38| .k2
58.2 | -.28| -.31| -.34| -.36] -.38| -.39| -.b41]| -.k2| -.k2] -.k2 A7) .21 .22| 28] 25| .28| .28| .33| .34 .38
68.8 | -.26| -.28] -.31| ~.33] -.35] -.36] -.37| -.38] -.39| -.39 16| 18] .19| .22] 23] .25] .26] 31| .<31] .3k
0 79.3 | -.23| -.26]| =.27| =.30| =.32| -.33]| =.34| -.36] =.37| -.36 Ak| 14| .18] .20] <20| 23] .24| .27] 28] <31
89.3 |= = =|= = == = =[= = =|= = [ o[ = o] = e - o] - - 13| .15| .16| .18] .18] .19| .20| .23] .23] .28
100.2 | -.17| -.18| -.19] -.21| -.23| -.25| -.26| -.27| -.29( -.29 JA21 a3 ] a5 <35 .a7] <AT| .21 .2L] <2k
110.9 [= = =[= = =[= = =|= = == = =]~ = =]= = o[- = o[- = == - - 101 .312] .a2f 23] <30 LAk a5]LLT|Re181EN s
121.3 | -.08| -.09| -.10| -.13| -.14| -.15| -.16] -.18| -.20| -.21 oz (S ] S o | M, V=3 RS ) [ -3 | (€7 I 63 I e | ey
147.8 | -.okf -.ob] -.05) -.06] -.07] -.08] -.08] -.09] —aa1f -1 - - ofe - ole - afe m e e e m ol e e e e - e - -
178.0 | 0 -.01| -.02| -.03| -.03| -.04| -.03| -.04| -.04| -.03 .05| .05| .05| .05| .05| .06| .o7| .08| .07| .09
0 =1.06[=1.30 |~1.46[=1.66[=1.78]|=1.92]|=1.9T|=1.96|-1.86|-1.TL| = = =[= = =[= = =|= = =|= = =|= = =] = =] @ =|= = =f= = =
1.25|-2.43[-2.12|~2.05|-2.31|-2.42| =2.36|-2.26 [=2.05|=1.8T [-1.65| = = =|= = =|= = =|= = =|= = =|= = =|= = =|= = =[= = =fu = =
2.5 |-1.48|-2.18|~2.16|~2.k2|-2.51 (-2, kk[~2.31|-2.08|~1.88 |-1.64 L8[ .48 48| 50| 48| .u9| Jh9| L8| .MB| k9
5 -1.07[-1.84|-2.12|-2.19|-2.19|-2.18|-2.22|-2.06 | -1.89 | -1.64 M6 50| Si 53| <56] 57| 58" <59] <60|F <61
10 -.95|-1.37|-1.80 [-1.89|-2.00|-2.20 |-2.19|~2.04 | -1.88 [-1.62 37| ko] 43| Ju6| W8] 5L 53] J53] 55| 5T
20 -.76|-1.08 |-1.49|-1.69|-1.90(-2.17(-2.11|-1.96(-1.86[-1.63 211 3| .32| .36] .38] W} Wuk] U5] SuT| A9
0.20| 30 B T L P e e ] EE e EE E 20| .23] .24| .27| 31| .33] .36] .37|] .39 A
ko -.52| -.58| -.53| -.61| -. -.89|-1.28[-1.38|-1.42|-1.39| = = =[= = == = =|= = =|= = =|= = =fs = m]e m m]e | -~
50 =Ji2| - ho| -.28] -.27| -.26[ -.52( -.78] -.99|-1.1k(-1.19 <2l 331 Ak L1610 21818 21 | on | Dl IR oS IR oF
60 -.32| -.30] -.22| -.23| -.26| =.41| -.53] -.71| -.88|-1.01 09] 1) .22 23] A5 X7 18] w19] .20) 22
70 -.22| -.21| -.16] -.18| -.21| -.28[ -.37| -.51| -.67| -.83 081 .09 <10] 1] 23] <kl 5] 15| -16] T
80 -4 =12 -.08] -.11| -.14| -.18| -.24| -.33| -.48| -.67 061" 08| .09| 09| .10] caE eanf SIL| GAT{SSID
90 -.05| -.03| O -.03| -.05| -.07| -.12| -.19| -.32| -.k9 05| .o7| .08] .o1|] .of] ‘.o7] .o7| .05] .ok <02
(¢} -1.23|-1.21 [-1.12[-1.06[=1.00| =.95| =.92| =.93] =.93| =.87| = = =[= = == = =|= = =|= = == = =[e = =|m m =)= - m|o -~
1.25|-1.26|-1.17 |-1.07|=1.03| =.97| =.9%| =.93| =.91| =.92| =.86| = = =|= = =|= = =|= = =|= = =|= = =|= = <[« = =|= = =f= = =
2.5 |-1.03|-1.13|-1.07[-1.02| =.97| =.94| =.92| =.92| -.91| -.87 9 1o (N 1 (N~ (A, & 1) R .3 (R, 1o G T RS | e [ o
5 -.99(-1.11|-1.08|-1.03| -.98| -.9%| -.93| -.92| -.92| -.87 bl k6| 48| 50| 51| 53] .5h| 58| 55| .56
10 -1.03|-1.14 [~1.08(-1.03[-1.00| =.95| =.94| =.93| =.93| -.87 .36 .39 WM B3] JM5| 7| 48| Wb9] WM 51
20 I D L e e B E ] R EE ] EE 25| .28] .30| .32] <33] «36] .38] .39] .39] WO
0.k0| 30 -1.18|-1.28 [-1.22|-1.14|-1.07|-1.02| =.99| =.96| =.97| -.91 18| .19 .22| .2 2ul 27| 29| .29] 31| .32
ko B e e B L R il ] EE ] E Jd2] 3| 15| 16| 18] .20] <22] .21 <214 .2M
50 ~.24| -.83]-1.17|-1.18|-1.12|-1.13|-1.09|-1.05[=1.02| =.96| = = =|= = =|= = =f[= = =f[= = of= = =]= = ofe = =fe = =fe - =
60 -.1h4]| -.18( -.66] -.91| -.99|-1.05|-1.05|-1.03|-1.01| -.96 <081 <10l LJdo] ]l il s asiia sy R | BECTa ] T
70 -.10| =.09| =.15| -.38]| -.68| =.87| -.93| =.96] -.97| -.94 .07 .08 .09| .09| .09| .10 .09 .08] .06| .06
80 -.08| -.07| -.04| -.08| -.27| =.51| -.66] =.T7| -.84| -.87 .o7| .or| .08| .08| .08| .08 .o7| .03] .02| 0
90 -.05| -.03]| 0 0 -.07| =.19| =.35| =.51| -.65| -.76 .06 .o7| .08| .07| .o7| .06 .03| -.01| -.06] -.11
0 =93] =68 =61 =.5T| =o55| =o54| =e53] =e52| =.5Lf =5L| = = == = =]= = =f= = =f= = o[m = =|= = o~ === - -
1.25| =.81| =.61| =.54] =53] =.52| =.52| =.51| =h49| = UB| 48| = = =|- = o|= = |- = == = =|e = e = me - mfm = - - -
2.5 | =77| =.60| =u54| =u54] =.53( =.53| =.52| =.49| -.49| -.kg S0l 52l wse] Js2ll <531 1531 <531 <Bh|NE53|0Ns5e
5 -.79| -.60| =54 =.52| -.52| =.52| =.51| =.51| -.49| -.49 A5 Jbe| . L8] 50| .52] .52] .53] 54| <S4
10 =7) =.60] =.56] =.55] =.53] -.52] =.52] -.52] -.50} -.50 351 .37) .37 .38] k2l 43) . RV BN 7S
20 =81 -.62] =.57| =.55| =.54| =.54| =.53| -.53| -.52| -.52 23| 26| .26] .27| 29| .31 33| 34| 34| .35
0.60| 30 =82 -.64] =.59] =.57| =« =56 =56 =.55| -.54]| -.53 15| .18] .i7| .18] .20 .21| .25| 25| .26] .26
ko -.75| -.69| =.62] =.59| -.58| -.59| -« B B ] T e B B B e e o e ] E
50 =60 =75 =.66] =.63| =.62| =.62| =.61]| =.61| =.59| -.57 07| .08/ .06| .05| .o7| .o7| .08 .08] .09| .10
60 -.49| -.78| =.T1| =.68| -.65| =.65| -.65| -.63| -.63| -.60 07| .06] .03] .02| .02| .02| .o4| .ok| .o4| .0k
70 B T ] B e E P ER R B .04l .o4| -.01| -.02| -.02| -.03| -.02( -.02| -.01| -.01
80 =32 =.65| =.TO| =.68| =.68| =.68| =e67| =e65| =63| =u60| = = =|= = =]= = =|= = =|= = =]= = == = wle = | - —e - -
90 =21 =Jbk| =65 -.67| -.69| -.T0| =.68| -.66| -.62| -.59 .02| 0 -.14| -,18| -.20| -.22| -.19| -.21| -.19| -.18
0 -.68| =.36| =e32| =.32| =.33| =.37| =« e B T R s B e ] e e L o E e ]
L -.65| =40 | =235 -.33| -.33| -.32| -.33| -.33| =.33| -.35 3] B4 Jk2| Jb5| Jb7| 48| 48[ .50 W50 .52
8 -.54 -.32| -.32| =.33| =.34%| -.32]| -.34] .34 233 .34 .34 .36 .37] .4O| JuO| WM3) JB4) 46
12 B I RS P PRI PR P R P E 27| .26] .28| .31| .32| .34 .35| .38] .38] .40
20 -.45] =32 =.34| =033 ~.33| -.35| -.35| -.35| -.35| -.36 18| .19 .18] .21| .22| .2k] .26] .29 .29| .33
0.80] 30 | BT SIS PR PR PRI EEE I EEE EE A1) Jax] .20 .12 Ja%] 6] 17| «19] 20| “.23
ko -.46] -.34| -.36] -.36] -.37| -.38| -.37| -.36| -.36| -.37 .05| .o4| .ou| .06| .06 .08 .o9| .12| .12| .15
50 =h2| -.36] =.37| =.38] =.38] =.39| =.39| =.37| -.37| -.38 .03| .02| 0 01| .02| .okl .okl .06 .06 .08
60 -.38] -.37| -.38] -.39| -.39| -.38| -.38] -.37| -.38( -.37 .01| -.02| -.04f -.03| -.03| -.01| -.01[ .02| .02| .03
T0 =e35| =38| =38| =e37| =37| =e37| =e37| =e37| =e37| =e36| == =|= = =|===|===|===|= === === =] =<|~ = -
80 =33 =.38| =.38| =.37| =e36] =.37| =237| =236] =e36] =e36| = = =|= = =|]= = =|]= = =[= = == = == = =|m = o] - |- - -
90 -.30| -.37| =.37| -.37| -.38] -.38| -.38]| -.37| =.37| -.37| -.06] -.12| -.15| -.1k| .1k -.14] -2hf -.13] -.13) -.12
0 =50 -.26| =o1l| -aal| -.39] -.25| =.27]| -.28] =.32| <3T| = = =|= = =|= = == @ =|= = <f= = =] - o= =~ ==~
5 =63 = 43| =e26] =e23| =e25| =e2T| =e27| =e2T| =+29| =e31| = = =|= = =|= = =]= v == = == = 2o = ale = o|o = =] - -
10 -.61]| =42 | -.26( -.23| -.26| -.27| =.27| =.27| -.28| -.30 28| .27| .26] .oT| .28] .33] .30] .34 35| .36
20 -.59| =.43| =.25| -.23| -.25| -.26| -.27| -.28| -.28| -.30 J3) 23] .23] J13] .1kf 28]l 5] seo0) <20 22
30 48| -.37| ~.24| -.23| -.25| -.26] -.27| -.28| -.28] -.30 .ok| .o4| .ok .05| .o4 .08 .06] .10 .11] .12
0.95| k4o -.33| -.28| =.24| «.23| -.24 -.26| -.27| -.28| -.28| -.30| -.0L| -.01| -.02| -.03| -.03| O -.01| .02| .03] .ok
50 =e23| =23 =e22| =.23] =a2l4| =e25] =e27| 27| =27| =e30]| = = =|= = =|= = =] = =|= = =|= = === 2= = |~ = == = =
60 18| -.21| -.22| -.22] -.23| .24 -.27| -.27| -.28] -.30| -.04| -.05| -.08] -.08| -.07| -.06| -.08] ~.06] =.05| =.05
70 -.15| -.18| -.19| -.21| -.23] -.24| -.26| -.26] -.27| -.28| -.03| -.04| -.08] -,08f -.08| -.07| -.09 ~.O7| =.07| =.07
80 -13| -.a7] -.29| -.20]| =.22| -.23| -.25| -.25| -.25] -.27| -.02| -.04( -.08] -.08| -.10| -.08]| -.10]| -.10| -.09| -.09
90 -1 -.16| -.18] -.19| -.22| -.22| -.24]| -.23| -.24] -.26] -.03]| -.06| -.10| -.12| -.12| -.12| -.13| -.13]| -.12] -.13
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III.- PRESSURE COEFFICIENTS AT SIX SPANWISE STATIONS; M = 0.70
= ~1.22° to 9.84°

(a) a

Upper surface

Lower surface

Angle of at

tack

-1.22

2.17

3.26

-35

5.1]

de,

of a

6.57

8.72

9.84

-1.22

k.35

tack, de;
ST 657

2

-.05

-0.01
-.09
=S
-.15
-.15
-.15
-.12

"6
-.03
-.01

-0.02
-.13
-.15
-.18
-.18
=.17

o

o
-0k
-.2

-0.03
-.15
-.18
-.21
-.21
-.19
-1k

06
-2

-0.04
-.19
-.22
-.25
-.2k
-.23
-.17

-0.07

-.27
-.30
=33
-.31
-.30
-.20
s
-.05
-.03

~0.08
-.32
=34
-.36
-.35
-.33

io

-.12
-«05
-.03

0.03
-.03

0.07
07
07
.05
.03
.02
.01

0.09

0.12
<15
.13
.12

-09

07
.05
Ok
.03
N

.02

.29
=39
-.51

.16
-.83

-.39
1.8k
-1.85
-1.43
-1.02

-6

-.48
-3
-.34
-2k
-1k
-.05

~1.79
-1.82
-1.66
~1.30
-.81
=53
-.46
-.36
-.26
-.16
-.06

A2
.34
.24
.15
.10
.02
.01
.02
.03

.18

Jab

-.93

~1.04
-1.05
-1.06
-1.05
-1.06

-1.08

-.61
-.27
-.10

.01

10

0.60

-.2k

-27
-1.01
-.94
-5
Sl
-.37
-.33
-.28
-.23
-.16

-.02

-1k

-.01

-.76

.16
.10

52

A7

0.80

=17

-.16

-.15
-.1h
-.10

.03

-.06
-.90
=+53

-.36

—coq
-21
-1k
-.06

22

(o3 (BT

-.11

8328REERRRA

A9
-.21
-1k
-.15
-.13
-1k
-.10
-.06

.01

.09

.23

-.22
-.18
-.13

-.0L

.01

i
.31
20
a5

(RO T i
n
Ul

:Ol
.03
.07

.21

2k
7

oYL IS O T |

R

-.22
-.20
=17
-.12
-.05

.01

=-.07

-.05

.09

-.07
-.10
-.11
-.0k
-.0L

.18

-.03
-.07

-.05
-.01

N
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TABLE III.- PRESSURE

CONFIDENTTAL

NACA RM A55C08

COEFFICIENTS AT SIX SPANWISE STATIONS; M = 0.70
(b)) o: = 10.91° £0 15.16°

Per- Upper surface Lower surface
1 cent e of attack, de Angle of attack, deg
chord [10.91[11.98[13.02[1k.08[15.16 |10.91]11.96[13.c2]1k.08[15.16
5.58(-0.09|-0.10/-0.11|-0.11(-0.12 | 0.19]| 0.21| 0.24| 0.25| 0.27
26,6 = = =|- = == = <|]- = <[~ - - .25 .28] .30 .30 .32
37.2 | -.36| -.39| -.42| -.43| -.46 251 ol 230N 32 - Salk
kr.7 | -.37| - =il <45 -7 23] 25| .28} .30] .32
58.2 | -.b0| =.43| 44| -.45] -.48 .20 .23 .25| .27| .28
0 68.8 | -.37| -.39| -.k1| -.k2| -5 A71 -19] 23] 24| 26
79.3 | -.34] -.35| -.38] -.38] -.42 71 .18) £0] 21| 23
89.3 [- = =|- - =|- = =|- = =[- - - g8 5] .17 .28] .28
100.2 | -.23| -.24| -.27| -.28| -.30 32| .a3] .15] .16] a6
110.9 |- = =[= = =|= = =[= = =|= = = <10l <21l I8 <33 18
121.3 | -.12| -.13| -.15| -.15| -.18 09| .10f .10f .11 .12
147.8 | -.05| -.07| -.08] -.07| =10 |- = =|= = =|]= = =|= = =]~ = =
178.0 | -.03| -.03| -.03| -.03| -.05 o4 .ok ok .ok .ok
0 =.5T| =.68| =.76| =81 =.88 |- = =|- = =|= = =]= = =|[= = =
1.25(-1.63[-1.67|-1.72[-1.75|-1.T1 [= = =|= = =[= = =] = =|- = =
2.5 |-1.65|-1.70[-1.74%[-1.77|-1.73 SRl 521 531 531 Sk
5 =1.66|-1.T4|-1.76]|-1.78|-1.76 48| .52 54| .56 .58
10 |-1.52|-1.74|-1.84|-1.88(-1.88 .38| b2l Ju4| k6| .48
20 |[-1.30|-1.70[-1.86(-1.92(-1.89 281 38l 36l 371 Jo
0.20| 30 ] TSNS O P 22| .24 .27 29| .32
ko -.63| =.50| =.51| =.79(-1.17 |- = =|- = =|= = =|= = =[- - =
50 =42| -.33] -.32| -.55] -.83 J2 1 k| .16 LR20
60 -.32| -.28] -.32| -.44] -.62 -08] a2 k131" Akl 36
T0 -.22| -.21| -.28| -.31| -.43 J91 .10] Al JJ2] Ok
80 -.12| -.12| -.18| -.19| -.28 .08 .08 .08 .o9| .10
90 -2 -.| -.06| -.07| -.15 011 -o7} .07l .06] .o7
0 =1.06]| =.99| -.91| -.92]| =.91 |- = == = =]= = <|]- = =|- - -
1.25/-1.00| -.92| -.87| -.89| =.88 |- = =]- = =|= = =|= = =|- - -
2.5 |-1.00| -.92| -.86| -.90| -.88 52 .5k 54 54| .54
5 -.99| -.92| -.86| -.90| -.89 26| 49 51| 51| .53
10 -1.01| -.93| -.88| -.91| -.90 .38 .| 43| 4| 46
20 |- = =f- === = =|- = =]- - - 27 .29 .32 .33] .36
0.40| 30 -1.11(-1.01| -.95( -.9%| -.92 cale) Ner=il (SO IR ETTY RS
ko el R e E I 1Y B 1Y il b gy [
50 -1.00(-1.05|-1.01[-1.02| =.98 [~ = =|- = == = == = =]- - -
60 -.53| =.85| -.93| -.97| -.96 10| .09 1] 10| .11
70 -.10| -.36| -.71| -.83] -.87 .08| .08| .09| .08| .08
80 -.03| -.09| -.33| -.52| -.67 .08 .08| .08| .06| .06
90 .| -.02| -.08| -.18| -.37 .08| .o .o7| .o4| .02
0 =e66| =.61| =.59| =55 =51 |= = == = =|= = =]- = =|- = -
1.25| =54| =52 =.53]| =49 =46 |- = =|- = =] = =]- = =]- - -
2.5 | =52 =52 =.52| -.50] -.47 52| .54 53] .53] .53
5 -.53] -.52| -.53] -. -.48 A6 46| 48| 48| .50
10 =54 =52 -.52] -.49] -.48 .36 .38] .39| .ko| .M
20 =55 =53 =54 =51 -.49 251 26| 2Tl 281 .29
0.60| 30 -.56| -.53| =.55| -.52| -.50 calyel el Eea e (SRS T
Lo =57 =54 - =5k =53 = = == - e - e - o] - -
50 -.61| =.56| =.58] =.57| =.56 .06 .06 06| .06| .o7
60 -.63| =.58| -=.60| -.60| -.58 O .| .02 .02 .03
70 |==~f-==|-==|-==]- == @| -.01]| -.02| -.02| -.02
80 =e62] =62 ] =o62) =o62] =ubL |= = =|= = =]= = =}= = =]~ - -
90 -.57| -.60| -.62| -.62| -.60 | -.07| -.16| -.17| -.18] -.17
0 =46 o] =.27] =28 =30 |- - ~ |- = =|- = == = <}= = =
s =64 =56 | -.32] =.31] -.31 43 43| 5| 45| 46
8 =22 -.30| =-.29| -.30| -.31 .33 .34 .36] .37| .39
12 E EECI SIpe) R S 271 <271 .29] .31} .32
20 -.23| -.26 | -.30| -.32| -.33 A8 8] .21] .22| 2k
0.80| 30 B S R 106 L33 Aa2] <kl <25
4o -.26| -.30| .32 -.34| -.35 0| JO4| .06 .06 .oO7
50 -.29| -.32 | -.33| -.34[ =35 | O 0 <" ol Jo2
60 =.31| -.32 | =34 | =34 | -.36 | -.03| -.03| -.02| -.02| -.02
70 =31 =33 [ =34 | =38 ] =3k |- = =)= = == = == - = - -
80 =31 =.33 | =a34| 35| =235 |- = == = =[- = |- = =|- - -
90 -.32| =.33 | =.34| -.35[ -.36 | -.13| -.13| -.13| -.13| -.14
0 -U6| =36 -.18] -.18| =21 |- = = |- = =[= = =|]= = =|]- = =
5 - TH| -, =e30| =429| =428 |= = = |- = =|= = =|= = =|- - -
10 -.T4| =56 | =.30| -.30| -.29 «2611 .27 29| .29 29
20 -.81] =.59 | =.29| -.29| -.29 20| .22] 23] .ak| .2k
30 -.73| =58 | =.29| -.29| -.29 | 0 01| .o3| .o .03
0.95| 4o -2 =46 | -.28| -.28( -.29 | -.06| -.05| -.O4| -.O4| -.04
50 =23 | =u32 [ =26 =27 | =u28 [= = = |- = =|= = == = =]- - =
60 =18 -.24 | -24 | -25( -.27 | -.09| -.08| -.08| -.08| -.09
70 -5 =21 | -.22| =24 | -.26 | -.0T| -.08| ~-.09| -.09| -.10
80 -4 -.20|-.21| -.23| =25 | -.06]| -.08]| -.10| -.10| -.11
90 -.13| -.18 | =.20| -.22 | -.24 | -.06| =.08| =.12| -.12| -.1k4
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NACA RM A55C08

TABLE IV.- PRESSURE COEFFICIENTS AT SIX SPANWISE STATIONS; M = 0.75

CONFIDENTTAT,

(&) o= =L.24° te"G 00"

Per~ Upper surface Lower surface
1 cent Angle of attack, de Angle of attack, deg
chord [-1.24] 1.00[ 2.20] 3.31[ L.38] 5.50[ 6.60 | 7.69 | 8.81 |-1.2%] 1.00]| 2.20] 3.31] %.38] 5.50] 6.60 T.69| 8.81
5.58| 0.02] 0 -0.02(-0.03[-0.03 [-0.03[-0.0k% [-0.0k |-0.05 |-0.01| 0.01| 0.02| 0.04| 0.05| 0.08| 0.10| 0.13] 0.15
26,6 [= = =f= = =)= = ofe m oo e o o ofe o m oo o | —,06] -01| .01 .04 .05| .09| .13 .16] .18
37.2 | =.02| =.06( =.09] -.12| -.1k4| -,17| -.22]| -.23| -.28 | -.07| -.02] O 03| 06| <10 fasNreaTINgES
k1.7 | -.03] -.07| -.12f -.15| -.17| -.20| -.24| -.27| -.32 | -.10] -.05] -.01] .02| .ou| .08] .11] .15| .18
58.2 | -.07| =.11| =.15[ -.19| -.21| -.23| -.28 -.31| -.36 | -.13| -.07| -.04| -.02| .01| .05| .08] .12| .15
68.8 [ =.08] -.12[ =.16| =.19( =-.21 =27 | =30 =.34 | -.14| -.08[ -.06] -.03| -.01| .ok| .o7| .10] .12
0 79.3 | -.09| -.13| -.17| -.19| -.21 =.27| =.28| -.32 | -.13| -.09]| -.07| -.04| -.02]| .03| .05| .08| .11
89.3 [= = =|= = == = =[= = <[ = = -==~==|-==-1 -22| -.08] -.07| -.05| -.03|] .02| .o4| .o7| .10
100.2 | -.07| -.11f -.13| ~.15( -.16 -.19| =.20| -.21 | -.22| -.07| -.07| -.04]| -.03] .o1| .o4| .06| .08
110.9 |= = =[= = =|= = =|]= = =|= = = -=-=--=--=-=-] -.08] -.06| -.05| -.04]| -.02] .01] .03] .05] .o7
121.3 | -.04| -.05| -.07| -.08| -.08 -.09| -.09[ -.11 | -.06| -.05| -.03| -.02| -.01| .02| .03| .05| .07
147.8 | -.03| -.04| -.04| -.05| -.04 =Obf =0k ] =005 [= = =f= = =f= = =f]= = =fe = wfe - m]e -] - o] - -
178.0 | -.03| -.03| -.03| -.04| -.03 -.03| -.03| -.01 | -.03| -.03| -.03| -.02| -.01| .02| .o1| .02| .03
0 301t <38] o8 .19] 03] -.30)| ~-20] =.30 |- = Slf= = =]=is o o Al]= - SfSES S ST R R
1.25] o13] -e15]| =oh1| ~.6l| -.80[-1.27]|-1.56[-1.68|-1.62 |- = |~ = =|= = |- = ~|- = <~ = == = o]= = =)= < =
2.5 08] -.15| -.35| -.55| ~.T4[-1.10(-1.53 [-1.68-1.64 | -.18| .03| .16| .25| .29| .37| .| .43 A7
5 02| -.16] =.30| =.37| -.44| -.63[ -.98[-1.30|-1.51 | -.21| -.03| .o7| .16]| .20| .28| .33| .36| .Lo
10 -.04| -.16 =o34| -bof -.51f -.55( -.62(-1.13 | -.19| -.07| .01 .08 .12| .18 .23| .26| .32
20 -.09] -.19 =e32| =.36] -.44| -.50[ -.56| .66 | -.22| -.13| -.06| -.01| .03| .09 .13] .16] .21
0.20( 30 [= = =]~ - - oty ] O (TG [ (R R~ R U1 (o)) Mol ) o] (ol e |
Lo -.16| -.22 =e31| =35 =.bo| - | -46] 48 |- = =f- = o= = m]m - o e e e e e - o= = 2
50 =17 -.22 =e31| =.33| =.36| =.38] =.l1] -.43 | -.22| -.18]| -.13| -.08| -.07| -.03]| -.01| .02| .06
60 -1k -.18 =25 =.26| -.28| -.30| -.34| -.34% | -.20| -.16| -.22| -.09]| -.08]| -.0k| -.02] O .03
70 -.09| -.11 -.17| =18 -.19| -.21| -.22| -.23 | -.13] -.12| -.08[ -.05| -.0k4| -.02| 0 SO ol
80 -.0k4| -.05 -.09| -.10| =.10| -.12| =.13| -.14 | -.08| -.04| -.05| -.03| -.03| 0 01| ROLY 6k
90 02| .01 =.01| -.02| -.02 =.03| =.04| =.03 | =.0L| O 0 OL| .01] .oz2]| .03] <oef L0k
0 A2l b2l 26 .02| -.16] - uh| =58 =.65] 8L |= = =f- = =]~ = -]- = <}~ - <]« = <]-
1.25| 17| -.21| =.52| -.75|-1.01|-1.48|-1.59 |-1.2T7[-1.24 |~ = =] = = |- = =|= = = |- = =|- = =]~
2.5 05| -.23] ~-. =73 =.93[-1.4%1| -.95| -.89| -.96 | -.31| -.03| .14| .24| .30| .38
5 -.02| -.21| ~.39| -.60[ =.69| -.92| -.87| -.86] -.91 | -.25| -.06| .o7| .17| .21| .29
10 -.07} =.20] -.33} -.bo) -.49) -.63] -.86]) -.85) -.91 | -.24) -.09] .o01] .08] .13! .20
20 R EEE ] B EREE EEE ERCRE EERE PR RSP [P= 1 S R (oY l¢} <03 10
0.ko| 30 =15 -.22| -.28 -.33| -.36| -.k2| -.60] -.79| -.93 | -.24| -.16| -.09| -.04| -.01| .ok
Lo == e e e e m e e o e = o[- = == = - | =23 =18 -.13] -.08| -.06] -.02
50 =e13| =o19| =e22[ .24 =26 =.29| =.30]| =a29| =50 [= = =|- = =f= = < f- = o|- = -] - -|-
60 =09 =15 =.15( =.17| =.19| =.21| -.22| -.21| -.26 | -.15| -.12| -.07| -.05]| -.0%| -.02
70 =.04| -.05| -.08( -.10| -.12| -.13| -.14| -.15| -.16 | -.07| -.06] -.05| -.03] -.02] 0
80 0 0 -.03[ -.05| -.06| -.06( -.07| -.07| -.08 | -.03| -.02| -.01| -.01] 0 .01
90 Okl .03 .02 .02| .02|0 0 0 -.01 02| .02 .02 .03| .03| .o4| .03| .ok| .ok
0 Jdof W45 W31 Lok ERCE Y P S
1.25| .18| -.20| -.52| -.77 R e I S
255 05| -.22| -.50| -.76 L k) 5| .48
5 0 -.23| -.43| -.66 31l 35| .37] 40
10 -.05| -.20| -.34] -.ko 201 2] o7eNEn
20 =.09| -.20| =.28| =.35| =.39| =.51 =.76 =.76| -.79 | -.24| -.24| -.06| .01| .o4| .o9| .13| .16| .19
0.60| 30 =.13[ -.21| -.27] -.32| =.35( -.42| -.67| -.78( -.82 [ -.23| -.15( -.09| -.04| -.01| .03] .07| .09| .12
Lo =il -.20] -.2h] -.28] -.30] -3 | -HL| =54 =68 |~ - =]- = -] -~} - <] =] aCfs S cfe S 2 S
50 =11 -.18] -.20| -.23| -.25] -.26| -.24| ~.22| =.39 | -.19| -.14] -.09| -.06| -.04]| -.01] O 01| .03
60 -.08| -.13| -.15| -.16] -.17| -.19| -.16| -.16| -.32 | -.11| -.10| -.06| -.03]| -.02] 0 01| .02| .02
70 ==mle e m e e = o = e - oo - oo - - | 05| -.06]| -.03]|0 0 OL| <02] Jo2i] .02
80 OLl -.02]| =.04] -.04] -.0%| -.0b| ~.30] =aak]| =25 |- - =]- = -}- =} - -] ==} |- 2 C}- oS} o=
90 .02 .02] .01 .0o1| .01| .01| -.06| -.11 03| .okf .o4| .03| .02| .o1| -.01
0 .38| .48] .36] .16] -.01| -.28| -.46]| -.55 - - - I SRR S
L 03| =.22| =.48| -.73]| -.93|-1.36 |-1.46 [-1.03 .12 .38 J40| W1
8 =.03| =.19| =.36| =47 -.57] -.82| .88 .99 .0k 28| )3
12 R e o e B B S -.01 <20 agili Lol
20 =09 | =.19| =27 =35 =+39[ =46 [ =.55[ ~.55 -.06 <121 50 18
0.80( 30 Rl e e E e e e e -.09 06| .08| .08
Lo =.13| -.19| =.24| =27 =.29| -.31 | -.49| -.59 -.10 02| Jok|l .03
50 =11 -.16| =.20| -.22| -.23| -.24| -.29] -.33 -.09 -.01| .01|0
60 =.09| -.13| =.13| = 14| =.15] =17 | .15 .1k -.07 -.01| 0 -.01
70 -.0k| -.03| -.06| -.08( ~.08] -.09 | -.07| -.08 - - - e R i
80 .02 .01| -.01| -.02| -.02| -.03 | =.05[ -.07 - - - I ) CIE
90 05 .05 .03] .03| .02| .03|-.0k| -.06 .05 02| .01| -.05
0 .33 47| .38| .18] .ob| -.16]-.23| -.33 S CEEAE CAEEY S EREE CAPRI S
5 .03 -.25]| =.46| =70 -.83| =.82 [ =71 -.71 I e
10 =.04| -.18| =.33| =4O ~. 46| -.68 | .64 | -.64| -.64 | -.25] -.09 21f J2h] 2k
20 =11 =.19( =.27| =.30| =.34| -.48 | .50 | =.57| =.61 | =-.24| -.15 06| .09| .10
30 =.1b) 27| -.22| -.25| =.27] -.34% [ .40 -.50] -.56 | -.20| -.16 -.02| 0 0
0.95 | ko =14 -7 -.21| -.22| ~.23| -.24 | -.30| -.b1| -84 | -.17] -.15 =-.06| =.05| -.04
50 =11 =.13| =.15| -.16] -.17| -.18 | =.24 | =.31| =.35 | = = =|- = = I Y
60 =.06| =.07| =.09| -.10| -.10| -.12 | -.17 | -.22| -.26 | -.07| -.07 -0k -.04| -.04
70 -.01| -.01| -.02| -,03| =.03| =.05 | =.12| =.14| -,18 | -.01]| O -.03| -.03| -.03| -.02| -,01| -,01| -.03
80 .03] .03] .03| .03| .01| -.02|-.08| -.09] -.13 .05 .03| .02| .o1| .01 .02| .o1fo0 -.02
90 05| .06] .05| .05| .o4| .02|-.03|-.04| -.10 07| .06] .05| .05| .06] .o4| .02| .02| -.0L
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TABLE IV.- PRESSURE COEFFICIENTS AT SIX SPANWISE STATIONS; M = 0.75
() & = 9.92° to 13,15°

Per Upper surface Lower surface
M | cent e of attack, deg Angle of attack, de
chord | 9.92]10.99[12.07[13.15 | 9.92]10.99[12.07 [13.15
5.58(-0.06|-0.06|-0.07|-0.07 | 0.17| 0.20| 0.22| 0.23
26.6 |- = =|= = =|- = =|- - - 21| 2El 2T 29
37.2 | -.32| -.34| -.39| -.43 o e e T
k7.7 | -.36] -.39| -.43]| -.46 20| .24| .27| .28
58.2 | -.39| -.k2| -.46| -.48 IT| 20| 28] .25
(o] 68.8 | -.38| -.ko| -.k2| -.43 6] 181 21| <23
79.3 | -.34| -.36] -.37| -.39 14| .16 .18 .20
89.3 |- = |- = =|- = =]~ - - Jd2] SIS 36 <Y
100.2 | -.23| -.23|*-.25| -.30 o)l (e | [
110.9 |- - =|- = =|- = =]- - - ag]l 1o~ a1]" <13
121.3 | -.11| -.11| -.13| -.17 08| .09] .1} .10
147.8 | -.04| -.o4| -.06| -.08 |- = =|- = =|- - =|]- - -
178.0 | -.02| -.02| -.02| -.0k .o4| .ok| .05| .03
0 -.39] -.bk| 54| -6 |- = == - =|- - -|- - -
1.25|-1.60|-1.60|-1.62|-1.66 |- = =|- = =|- = = |- - =
2.5 |-1.63|-1.63|-1.65|-1.67 4| .51| .53| .54
5 -1.63|-1.65|-1.69 |-1.72 A5 47| 51| W53
10 -1.46]-1.52|-1.63|-1.75 .35 .38 .k2| b
20 -1.00{-1.19|-1.54 [-1.74 251 27| <31] .35
0.20 | 30 I ) I EREE 18| .20| .28| .27
ko -.53] -.63] -.82| =71 [= = |- = =] = =|- - -
50 -.46| -.4g| -.38] -.4o o8] .11| .13| .16
60 =37 -. -.30| -.46 06| .o71| .10|] .12
70 - - o ¢ o .
80 -. -
90 - -
0
Is
2.
5
10
20
0.k | 30
ko
50
60
70
80
90
0 -.72| =.69| =.64| =58 |= = =|= = = |- = =] - -
1.25( -.64] -.59| -.55] =.5L |- = =|- = =] = -|- - -
2.5 | -.63| -.59| -.55| -.51 50| <501 51| %2
5 -.62| -.58] -.55| -.51 RTCY IR TIT  TCR I
10 -.61| -.58| -.55| -.51 <331 331 <371 B
20 -.62| -.59| -.55[ -.53 22| .22] 25| .26
0.60 | 30 -.63| -.60| -.56| -.55 16| .ak| 26| .17
ko -.64| -.61| =57 =57 |= = =|- - =|]- - -|- - -
50 -.65| -.64| -.60]| -. .05 .ok| .o4| .ok
60 -.66| -.66| -.63| -.64 Okl 02| .01
70 e R T ok| .o1|-.03| -.0k
80 =62 =65 =65| =Bl |= = mfm = =] - == - =
90 -.46] -.59| -.64| -.62 | O -.09| -.17| =-.17
0 -.39| -.41| -.28| =26 |= = =|= = - |- = =|- - -
L -.55( -.61| -.39| -.31 .39 .o .43 LMk
8 -2k -.28] -.34| -.31 31| W31 .34 .36
12 B IR CEEE SR 24) .24 .27] .29
20 -.24| -.25] -.31] -.32 451 .15] .18] .20
0.80 | 30 e I PR S .08| .08| .10| .12
ko -.27| -.29| -.34] -.34 o1| .02|] .03] .ok
50 -.29| -.31| -.35| -.35 | -.02| -.03| -.02| -.01
60 -.32| -.33| -.36| -.36 | -.05| -.06| -.05| -.0k
70 -.33| =.34] =.36| =.36 |- = =|- = =f- = =|- - -
80 -.34f -.35] .36 =36 |- - |- = =|]- = =|- - -
90 -.34| -.35| =.37| -.37 | -.14| -.14] -.15] -.15
0 -.34| -.36] =15 =15 |- = == = = f- = =|- - -
5 -.62| -.62] -.32| =28 |- = =|- = =f- = =|- - -
10 -.62| -.62| -.32| -.28 25| 25| .26 .28
20 -.69| -.67| -.31| -.28 «10] <09 .al] 12
0.95 30 -.62| -.65| -.31| -.28 | -.01| -.01 .02
7 ko -.37| -.45| -.29| -.27 | -.07| -.08| -.06| -.0k
50 -.24| -.30| -.26| =27 |- = =|- = =|- - -|- - -
60 -.20| -.23| -.23|-.26 | -.09| -.10| -.11| -.10
70 -.17| -.20| -.21 | -.24 | -.08] -.09| -.10| -.10
8o -.15| -.18| -.20 | -.23 | -.06| -.09| -.10( -.10
90 -.12| -.16| -.19| -.22 | -.06| -.08| -.10| -.12
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TABLE V.- PRESSURE COEFFICIENTS AT SIX SPANWISE STATIONS; M = 0.80

Upper surface Lower surface

n | cent Angle of attack, de Angle of attack, de
chord [-1.13] 1.04] 2.17] 3.36] L.K7] 5.59] 6.68] 7.81 8.911 9.98 [-1.13[ 1.04] 2.17 3.36[ L.L7] 5.59] 6.68] 7.81 8.91] 9.

5.58 | 0.05( 0 |-0.01-0.03|-0.03-0.0k-0.03 |-0.03 [-0.0k [-0.04 | 0.02] 0.02[ 0.03[ 0.04| 0.06] 0.07] 0.10| 0.13| 0.16[ 0.18
e |58 ERsie RO S (SR (S ) i A IR W) N 02| .05 .o7| .o9| .14 .16| .18 .22
37.2 202] -.06[ -.09| -.13| -.16] -.19( -.21| -.25]| -.28( -.32 | -.o4| -.02| .o1[ .ok .06 .09 .1u| 18] 19| i23
b7 | -.01f -.08] -.12( -.16f -.19f -.2k| -.26[ -.29( -.34] -.37 [ -.06| -.o4| -.01| .c2| .ou| .o7| 13| .15| 18| o1
58.2 [ -.04f -.13] -.16| -.21f -.24f -.28] -.30 -.36 -.ko| -.k5 [ -.10| -.07| -.0k| -.02| .o2| .ou| .oo| 12| .16] (18
0 |68.8 | -.05[ -.1kf -.17( -.22) -.25[ -.30f -.32[ -.37] -.k2| -.47 | -.12| -.09] -.06| -.03| -.01| -o2| .07 10| 13| 16
79:3 | -.06] .15 -.17| -.22| -.25| -.29| -.32| .36| -.b1| -.47 | -.12| -.10| -.07| -.05| -.02| .o1| .os| .08 11| .13
89.3 |- - o|- = of- =)o o) - ole o o[ oo o oo o o) -21f -.09] -.06] -.05] -.02] 0 .ok .06| .09| .11
[100.2 | -.06| -.12| -.14| -.17( -.19 -.22| -.21f -.23[ -.26| -.27 [ -.09] -.09 -.06| -.05| -.03 -.01| 03| .os| o8| .09
0.9 = = =f= - ~f- = o) = ofe = ofe o o]o oo f - ofe o) o | 07| -.07] -.05] -.0k| -.c2| -.or| o3| o] o8] .08
p21.3 | -.01f -.06] -.07( -.10[ -.10[ -.11] -.10( -1 -.12| -.23 | -.o4| -.o4| -.03| -.03| -.01| o .obf Lou| .06 .o7
h47.8 | 0 EeQl S0l 1 =406 -.05] ~.06] -.03] <c05] - 06 .06 [~ = af-i=o|=i2i s o] SR ] e
178.0 0 -.03| -.03| -.04]| -.04| -,04| -,01 -.03| -.03| -.03 .01| -.01| -,01| -.02]|] O -.02 .02 .02 .02 02

(¢] SoREsl 381 29] s20] .o09] 01| =.20] =18} 25 |- - 4]- - -
1.25 213) -.17| -k | -.65] -.87|-1.21]|-1.38[-1.56|-1.54[-1.56 |- - -|- - -

2.5 08| -.16 -.35| -.57| -.83[-1.18|-1.36|-1.54|-1.54[-1.56 | -.14| .06| .16

5 201) -.17| -.30( -.kO| -.49} -.72]|-1.01[-1.35|-1.48(-1.55 | -.17| -.02| .07 .

10 =05 -.18| -.28( -.37| - ukf -.51f -.58 -.68]-1.16[-1.36 | -.15[ -.05 .on| .08 .12| .18 .23| .27 32| .35
20

30

-.08f -.21f -.28 -.35| -.41| -.48] -.53| -.62| -.80(-1.07 | -.19 -.11| -.07| -.01| .03| .oo| .13 17| 22 25
srele e oo - e e e a]e - e oo ofe e W)l oo | -028] -.23] -.09] -.04] O Okl 08| .12| .16] .18
EEIE=teo =230 =36 -] ~.45] =50 <58 ~e62 =66 |- - 2= aits 2 S]e Ea]e ia e s e AR R N
50 =.16[ -.25[ -.30( -.35| -.38] -.42| -k | .50 -.53[ -.58 | -.20| -.18] -.15] -.11] -.08] -.03| o .03] .o7| .08
60 =e131 =s21{ -.25( -.29( -.31f -.33[ -.34( -.38( -.40( -.k1 | -.17( -.16( -.13( -.10[ -.08( -.05( -.02( .01[ .o4| .06
70 =08/ -1k -7 -.20] -,21f -.22] -.23 -.27| -.27[ -.28 | -.11| -.12| -.09] -.07| -.05] -.02| 0 el o8l .06
80 =02 =.07| -.09 -.11] -.12| -.12| -.12| -.16( -.16( -.16 | -.05[ -.04[ -.05| -.03| -.02| -.0n| .on| .02| .ok| .05
90 .03 .01 -.01| -.03] -.03| -.02| -.03[ -.06| -.06| -.06 .02 .01 0 (o] 01| .02| .02|] .03] .05 .ok

0 Eieaeso o5 | 03] 1T =.37] -253] =69 =8 <00 |- - <|micim ] = ale 2 2E S )
1.25 sales.to sl | =.81 -1, 3811 khk]-1.33|-0.01 |-1.09 f<1.05 |- - =)= == = JJE o o2 o ol £ LS St R
205 -05] -.25| -.53| -.80(-1.111-1.38(-1.25(-1.10|-1.09|-1.06 | -.28| -.c2| .12| .23| .30 .37[ .ux| .uu| .u7| ko
5 =20k | -2b | — hh| - .68[ -.95|-1.19|-1.1k |-1,10(-1.10(-1.06 | -.23| -.05| .06| .15| .22| .28| .33 <371 ol 143

10 =09 -.23] -.38 -4k -.53( -.84-1,01[-1.10(-1.10}-1.06 [ -.22| -.09| -.01| .o7| .12]| .19| .23 .27| .31| .35

20 Coe e L R el W] SR SHCHCH STl el (RCU--3 (R 17 [P 1) (R T W [ i s

0.40] 30 =16 =i25| =u32 [ =37 =.b1f -.46 -.63( =.96[-1.12)-1.19 | -.22] -.26[ -.12] -.06| -.02| .03| .06 .10 231 4%

ko Seics s afe o oo m oo = efe - oo e e o e -l o o ] oo -.28) -2k -.10] -.06] -s03] 0 .03| .o07| .09

50 SEUE=S20 [1=005 [ ~e07 ] -.30] -.31] ~.32] =.30| =l ] =u76 |- = <fo o)== o] S C|e Sn L au s

60 =08 -.17| -.18| -.20( -.21| -,22| -.22| -.20| -.22| .29 | -.14| -.12| -.09] -.07| -.04| -.02| -.0n| .o2| .ok| .o

70 =.03| -.06| -.10( -.12| -.13| -,13[ -.15| =.14| -.15] -.13 | -.05| -.05| -.06| -.05| -.03| -.02| 0 «01] 03] <05

80 $01f -.02| -.05| -.06( -.06| -,07]| -.08| -.06| -.06| -.05 | -.02| -.02| -.02| -.02]| -.01] O .01 .02 .okl .ok

90 .06 .02| .01|0 o 0 -.01|o0 0 .01 .03] .03| .02 .02| .02| .02| .c2| .03| .ou| .05

05 =201 =7 =c601f -73| ~.T0] =66 [== =]= Si=|s = == = == Sl e |
831=13201|-1.39 |-1.3% |-1.30| -8k <.63 |- = =]= cl=fa = =fs = <o o s = s AR [ SR
-1.141-1.32|-1.14 | -.88( -.75| -.62 | -.27| .03| .18| .30| .36| .| .uu| .us5| .u8| k9
0 =25| =47 -.75[-1.04[-1.20] -.95| -.79| -.65| -.60 | -.23| -.03| .09| .18 .25| .31]| .34| .37| .uo| .43
=05 =22 | =.37 [ =42 [-0.54 | -.84| -, 76| -.61]| -.60] -.59 | -.23| -.08] 0 081 k| .20] 2kl o7 Va0 sS
=.09| =21 -.30| -.39| =43 -.57| -.68| .57 -.59| -.59 | -.21| -.13] -.07] 0 05| 1 20] 12| <16 |WEiolilian
-.12| -.22| =29 -.36] -.39| -.45( -.62| -.56| -.60 [ -.60 | -.21| -.1k| -.10[ -.05] 0 o] dor | aofRtiio]iNsas
B e =27 (=31 =33 =36 <453 =B8] =63 ] =62 |- = o= = ml= < ol o S o <ale SR ES T [N P S
-.11| -.18/[ -.23 [ -.26| -.27[ -.28( -.39| -.59 | -.66 [ -.65 | -.16| -.13| -.10[ -.07]| -.05] -.02| O .| o4 .ou
-.07] -.09| -.06| -.05( -.03| -.,01]| O
-.03| -.02| -.03| -.02| 0 oLl eon]l Joz]|itiosilies

05| .05| .03] .03| .03| .ok| .03| .05 .03| -.04

A1 45| W30

RN
n
%R;‘
\O
(e}
Qe
N =
==
| &
&L
N &
w=
i
@
w

0.60

«39| 50| .36| .16 -.03| -.21| -.34] -.b5 __gg -.35
=.01| -.22 =38 =53 -u7h] -.91| -.98 |-1.04 | -.5 -:32

=07 =21 -.30 | -.38| -.42 | -.49| -.54 | -.54 | -.39| -.27
0.80
-.10| -.20| -.26 [ -.30| -.32| -.36 -.49| -.60| -.43 | -.30
=11 -.17| -.22 | =24 ] -.25] .26 -.29| -.16 | -.30| -.31
=06 | =13 =1k | -,16] -.26| =27 -1k | -.22 | -.27 | -.32
-.0lf-,01-.07|-.08]| -.08]| -.09] -.08] -.13| -.29 | -.33

.08| .07| .03 .03] .03| .03|-.06[-.16|-.30]-.35

SISl ea7 | 18] Joell =10 ~.20] -.33 | .31 {2030 |- - SfF SRS Sl S SfD e e e
EREil=oB i=clB | =811 =95 =.78 -.78| =8k | -67] =i60 |- - -] = =} = 2l]= = sllc = 25 2 Sj20 S E S s A
=203 [ -.21 f -.35 [ - bk | .59 -.69| -.70 -.78 [ -.66 [ -.60 | -.23] -.10| .o .o7| .12| .16| .21| .23 231 23
=.10| -.22 [ -.28 | - 34| - k0| -5k [ -.63) -.76| -.68 | -.62 [ -.22| -.15( -.09| -.05| -.02| .02| .06] .07| .07| .07
=12 -,20 -.23 | -.27| =430 | -, 40| =54 .70 [ -.63 | -.63 | -.19]| -.16] -.13] -.12] -. -.07| -.04| -,02| -.04( -,0k4
=.1b | -.18 | -.20 | 24| -.25] -.29 | -.43[ -.55 | -.43 | .48 [ -.15] -.16| -.1k] -.13] -.11] -.10] -.08] -.07 -.09| -.10
SO 1g] =15 | =17 ] -.18 [I=.21 | ~.33| -.38]] 29| =23k |- - - = =} < )= =S| = o —ESiS]s SRR e
=e05( =.07 | =.08 | .11 -.11 | -, 14| -,22 -,22 | -.23 | -.26 | -.06| -.09]| -.08] -.09| -.07| -.07| -.06| -.06] -.10] -.12

.02 | -,01]-.01]|=-,03]| =.0k | -. -.12| -.10| -.18 | -,22 01 .01|-.01f-.03]|-.02| -,04| -.02[ -.03]| -.08] -.10

05| Jok| o4 .02]0 =.05| -.06| -.04 | .15 -.19 .05| .ok| .03| .0o1| .0L|O 0 (o] -.07| -.09

08| 07| 07| 05| .03|-.01]-.02]0 -2 | -,17 .09f .or| .06] .o4| .o4] ,01| .02| .02| -.05| -.08

0.95
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NACA RM A55C08

VI.- PRESSURE COEFFICIENTS AT SIX SPANWISE STATIONS; M = 0.85

Per- Upper surface Lower surface
n cent Angle of attack, de of attack, de
chord [-1.25] 1.14[ 2.29[ 3.41[ k.60 5.39?%& 7.96] 9.01]10.09 | -1.25] 1.1%] 2.29] 3.41] L.60] 5.69] 6.8 7.96] 9.01]10.09
5.58| 0.01| 0.01 |[-0.01|-0.02 [-0.02|-0.02|-0.02 |-0.03|~0.03|-0.02 | O 0.02| 0.04| 0.04| 0.06| 0.08| 0.11| 0.13| 0.15| 0.17
26.6 |- ==f-=-<-]-=-=-|-=-=|]-==|-=-=|-=-=-}-=-~]--=]-=--| -.04f O okl 05| -opl Azl LAkl 1] Aol A2z
37.2 | -.01| -.06| -.09| -.13| -.15 -.18] -.22| -.25] -.28 -.31 | -.07| -.02 .03f .ok .o7f .11} .15 .17 .20| .23
¥7.7 | -.04| -.09| -.13| -.27]| -.20| -.23| -.27| -.30| -.32| -.35 | -.11| -.04| .01 .02 .06 .09| .12| .15 .18 .22
58.2 | -.08| -.1k| -.18| -.23| -.26| -.29] -.34| -.37| -.bo| -.k2 | -.15| -.08| -.03| -.02| .02 .06 .09 .12 .15 .18
68.8 | -.10] -.16| -.20| -.25| -.29| -.34| -.38| -1 | -.u4| -.48 | -.18] -.10| -.05| -.O4| -.01| .03| .o7| .09 .12| .16
o 79.3 | -.11| -.a7| -.22| -.27| -.31| -.36| -.b1| -.bk| -.46] -.50 | -.19] -.12| -.07| -.05| -.02] .02| .05 .O7f .10| .13
89.3 [~ = |- = |- = =] = =}- = =]- = =] = |- = |- = -]- - - | -.18] -.11| -.06] -.05| -.02| .00 .ok .06 .08 .11
100.2 | -.11| -.a4| -.28| -.21| -.23] -.27| -.37| -.43]| -.49| -.54 | -.16] -.10| -.07| -.06| -.03| O .02| .ok| .o7| .09
120.9 [- - =f- - =f- - -|- - -} - -]~ = =|]- - ~}- - -|- - -|- - - | --13] --08] -.05| -.05| -.03]| O .02| .ok .06| .o7
121.3 | -.05[ -.07| -.08| -.10{ -.20| -.22] -.22| -.21| -.11| -.09 | -.09| -.05| -.03| -.03| -.01] .O01f .02 .okl .05| .07
A47.8 | ~sole| ~.ok| =ok] ~.06] ~.05] =:05] =05 =.05| =.06] =:05 |i= = =|=i= ale= e = ofaim oo @ afes of =ofmis ol = -
178.0 | -.03| -.03| -.03| -.04| -.04| -.03| -.04| -.03| -.04| -.04 | -.03| -.02| -.01| -.02]| -.0L O .01 .o1i| .01| .02
0 | s S R s (e 0 (B ) (RE B 1 RSB LS DRI L Bl iy o ) )
qeanl aoilit=;18]| =i E=i63 | =: 87|~ 16| =1 3T ([-L50 | “L A8 =1lg e o ~]=ia ofotaiafais ==is =]Sia slaisalmtaisiniots ioie s
555 05| -.17| -.36| -.54 | -.85[-1.12|-1.31 |-1.43|-1. b [-1.47 | -.26] .06 .18 24| .32| .38] .u3|] 45| 48] .51
5 -.o1| -.18] -.31| -.ko | -.50| -.76|-1.17 |-1.35[-1.39|-1.45 | -.20| -.01| .09| .15| .22| .29} .35 .38| k2| .46
10 -.07| -.20| -.29| -.36| -.45| -.51| -.64| -.88(-1.0k4|-1.24 | -.19| -.05| .03| .OT Akl 20| .25] .28] .32 .36
20 -a2| -2 | -.29] -.36[ -.43| -.48] -.54 | -.58| -.70| -.98 [ -.24| -.12| -.05| -.02| .Ok 10| CEE | A8 ST Ao
0.20| 30 e Eeas s ae L e e s = s s sl = =] =25 =s1k] =08} -.05] 0 .06| .o9| .12| .16 .19
ko =20 -.28| =.34| =41 | -.46] -.52| -.60| =.64| =.67| =69 |= = =]= = =]= = =|= = |- = =] = =} < o)== oj= = o] - =
50 -.23| -2l -.351 —ma | -8 -.5ul -.61( -.66] -.70| -.72 | -.29] -.20| -.14}| -.12 -.08| -.03 .03| .05 .09
60 -.19| -.ok| -.28] -.33| -.36| -.b5| -.59| -.65| -.69| -.74 | -.26] -.18] -.13] -.12| -.08| -.0M| -.01] .01| .O3| .06
T0 -.14| -.16| -.18| -.21| -.22| -.2k| -.30| -.36| -.41| -.52 | -.18] -.13| -.09| -.08| -.05| -.02 .02] .o4| .06
80 -.07| -.08] -.09| -.11| -.122| -.22| -.15] -.27]| -.27| -.20 | -.11] -.05| -.Ok| -.05| -.03] O 01| .o02|] .03] .05
90 -.02|0 0 -.02| -.02| -.03| -.05| -.06| -.06| -.06 | -.02| O .01| -.01| 0 02| .03 -03| -03] -ok
0 2| ko o4| .05|-.12| -.27| -.46| -.60| -.68] -.78 T ) R R EE
1.25| .13 -.19]| -.52| -.83 |-1.12|-1.29 [-1.43 |-1.50 [-1.k2 -1.24 B i R e
) 01| -.29| -.59| -.87 |-1.15[-1.31 |-1.45 [-1.52 |-1.41|-1.23 | -. J . S IR IR (T B )
5 -.07| -.27| -.50| -.74 |-1.03 |-1.22 |-1.39 [-1.46 [-1.39]|-1.24 | -. 4 < z 28| .33] .36| .ko| .4
10 -.12| -.26| -.%1| -.51| -.69-1.05|-1.29 |-1.38 |-1.32|-1.20 | -. ¢ { : s @ o W VT ISR B Bt | e
20 T R O e L R s (e S RN SR PR WS vt T (o) [REPToR Y (RO ERe ) i Bty I epin | s
o.ko| 30 -.o1| -.27| -.34| -.40| -.05| -.61] -.73| -.81| -.88]-1.00 | -.29| -.17| -.11| -.06| -.02| .03 .OT| .09| .13} .17
ko S | e B SR (S| LD ISR B (R I ) B o B (o) ) ey [ (R | e (e o)
50 Stigilte oo I=ss RS aglli- (oo | F=ie8 | =taas| =tk | '=teaili =86 | wie Sleioia jotaisstana ]~ s = lats fatofe S =il o of ol Tl
60 -.13| -.18| -a7| -.21| -.21| -.20| -.22| -.30]| -.39| -.64 | -.21| -.12| -.08] -.OT| -.0k| -.02| O .01| .ok| .06
70 -.07| -.06| -.10| -.13| -.22| -.22| -.15| -.18| -.22| -.28 | -.10| -.05| -.05| -.05| -.03| O <01 Jorl .03 <06
80 -.03| -.02| -.o4| -.06| -.06 | -.06| -.09 | -.07| -.06| -.04 | -.06| -.02| -.02| -.02| -.0L| .01f .02| .02} .03} .05
90 021 .03] «02] .01| .o1f .oL]©O (o] 0 0L | o .03| .03| .02| .03| .03 .o4| .03| .o4| .06
0 Az ALY el .09l =a5] <3| =50 ] =2 | <b6] =60 |~ ~=]rimole m oo —omie ~inle s wle & el =)
Te o e | ot | oo e e B el S5 T el (SR Bl R B Sl C e pie | G ] it e sl o
2.5 02| -.27| -.60] -.90 }-1.14 |-1.24 |-1.31 |-1.27 | -.83| -.57 | -.32| .Ok| .21| .30| .37 b2 46| 47| b9 .51
5 -.05| -.27| -.53| -.82 |-1.06 |-1.17 |-1.25 |-1.13 | -.81| -.56 | -.29| -.03| .12| .18 .26 .32| .36] .39 .Mk 43
10 -.10| -.24| -.ko| -.51| -.80| -.97|-1.15 }-1.07| -.79| -.56 | -.29| -.08] .03 08| .16] .22| .26] .28] .31] .3k
20 -k | -.23] -.31] -.39| -.46| =.74| -.9% |-1.00| -.TT| =-58 -.28| -.13| -.0k]| O <0610 .30 1510 -7l =19] =22
0.60| 30 -8 -.ok | =30 -.37| -.39| -.47| -.7%| -.89( -.76| -.62 | -.27| -.25] -.08 -.05( .01| .05| .08 .10| .12f .15
ko at l=ia31 =o7 |i=s33] ~3l | =3l =30 | =73 | ~-T3| =65 | =26 =-:26] =.09]i =.OT | =-03 == =)= = =j= =fo]= <¥s|=t=tz
50 -.15]| -.20| -.22| -.26 | =.27| =.25| -.23| -.k2 | -.66| -.68 | -.22 -.14| -.08] -.08| -.04| -.01] .op| .oc2| .03| .ok
60 -a1]| -.a5( -.16| -.19( -.18] -.17| -.16| -.26| -.56| -.67 | =.13| =.09| -.06| -.05| -.02| O 02| .02| .02| .02
70 e e e mfr e} =- -] -.0T] -.02] -.02] -.02]| O 02| .02| .02| .02| .01
80 S ooilr=iceii=t03|i=t05]] =0k | ~io3:i] =-ol|i= 08 ] =-85] =260 [=i= sil=i=i=l=in ==i=ia]r-iclejeiaim]=m =lois @ aicicl sicis
90 02| .02| .02]0 01| .o1f-.01f-.05]|-.25|-.53 02| .os| .o4| .o3| .o4| .o4| .03| .orf -.01| -.07
(] RN ] .18 0 =13 | =27]| -.35| =28 =26 |- = =|]- = =|]= =] =] = =|r = ~|= = =]= = == = =]= = =
i -.01 | -.29 -.91|-1.15|-1.27 |-1.21| -.87| -.61| =.50 | -.32| O 16| .23| .30| .36] .39| .so| .| .bo
8 -.06 | -.25 -.64| -.95]| -. -.95| -.87| -.57| --b0 | -.28| -.05| .07 .13| .20 26| 28] 31| .31} .30
12 - - - - | ) O PR (S IS ] R SRR (R e (o S oy B e e ) R [ ) [ | TR
20 -.13| -.23 -do| -.u3| -.54| -.55| -.48] -.35| -.28 | -.27| -.12| -.0k| O 064 a1] k] aSiEaS| a5
0.801 30 SIE S S E it o) B M) Il IR ) i) ISR IR ) IR Yo To [ R Contd Leon | IRt iR o [ el | ey
ko -.16 | -.22 -.31| -.32| -4k | =.53| -.48| -.36| =.33 | -.25| -.15| -.09| -.OT | -.03 | O .02| .03| .o1|o0
50 -.16| -.19 -2k | -.24| -.30| =50 | =.50 | -.39| -.35 | -.20| -.13[ -.08| -.06| -.0k| -.01| .01| .O1| -.02| -.Ok
60 -.12 | -.1k -.16| -.16| -.17| -.43| -.48| -.40 | -.36 | -.11| -.09| -.05| -.05| -.03 | -.01| O 0 -.05| -.07
70 -.05| -.03 ~.08| =.09] =.0T| =-30/| =45 =39 | =37 [= = =|= = =
8o 01| .01 -.02|-.02]|0 -.18| -.40| -.38] =.37 |- = =|- - -
90 .0h] .06 03] .03| .03} -.06]-.30]-.36{-.38 okl .07
0 20 ]| sl R R et e [t e =y (M it i oAl i) i il il o e o (2 5 5
5 Sios (| soil sl ERtag Sk oo =g | o | =68 | =<60] =581 | == = iseisi st = maisis letn il isia InSsinl e i ol sis
10 -.08|-.25| -.37| -.48| -.70| -.67| =.70| =.65] =.59| =-58 | -.31| -.09] .03| .07 Akl sl w21 .22 -22] .22
20 -.16| -.25| =.30| =.36| =4k | -.55| -.65| .62 | =.59 | =-59 | =.29 -.16| -.09| -.06| -.on| .o03| .05| .06| .05| .06
30 18| -.02| -.24| -.27] -.32 | -k | -.59| -.58 | -.57 | -.58 | -.24| -.18| -.13] -.13| -.09| -.OT| = 06| =.05| -.06| -.06
0.95 | ko =18/ =19 -.01| .2k | -2k | -.33| =50 | =.50 [ =.48 [ =54 | -.21 -.27( -2k -1k -a2| -a1f -2 -1 -2 =13
50 Rl T g R a3 1 =38 | =39 | =36 | i=Mil=" == |=inis =t simla s alsiaie e elal=HE SRl | SRS e e
60 -.09| -.08] -.07| -.10| =21 | -.26| -.26 | -.28 | -.27 [ .35 | -.08| -.09| -.08 -.08]| -.07| -.07| -.10| -.22| -.24| -.15
0 -.01|0 o -.03| -.ok| -.10| -.15| -.20| -.22 | -.28 | -.02| .01| -.00f -.03| -.02| -.03| ~-.OT -.08| -.11| -.1k
80 03| .ok} .05] .02]0 -.06| -.10| -.15| -.18 | =.25 .03 .o4| .03| .or| .or|O -.04| -.06]| -.09| -.13
90 .05| .o7| .08| .o5| .03|-.02]-.06]-.12]-.126]-.21 07| .08| .o7| .os| .o4| .o2| -.00| -.05| -.08| -.12
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NACA RM A55C08 CONFIDENTIAL
-
TABLE VII.- PRESSURE COEFFICIENTS AT SIX SPANWISE STATIONS; M = 0.90
9 P Upper surface Lover surface
n cent Angle of attack, deg Angle of attack, deg
chord [-1.30] 1.16[2.34] 3.48] 4.6k 5.81] 6.98] 8.09] 9.15 [-1.30] 1.16] 2.34| 3.48] 4.64] 5.81] 6.98] 8.09| 9.15
5.58 | 0.04| 0.03 | 0.02 0.01]| O 0.01| 0.01| 0.01| O 0.02| 0.05| 0.06| 0.06]| 0.08| 0.11| 0.12| 0.14| 0.16
26,6 |- - -f-=--}--|--- == =fe == | =Vl Gok] .06 .08 20 SHEINIR6 IR GERIRED
372 .02 -.03[-.06] -.09 =.22] -25 | -.05] .o2| .ok| .or] .20]" Tl CA6ENSIGESNSS
47.7 -.02| -.07| -.10| -.14 -.26| -.30 | -.08] -.01| .02]| .okl .o8]u .32 ARl LT 20
58.2 -.07| -.13| -.16]| -.20 -.33| -.36 | -.14| -.06| -.03]| O (o} 1S (oo} LRI | ST | B8
68.8 -.10| -.16 | -.20| -.24 =.38] -.de | =8| .09/ =.06] ~.03] oE| o5 |NEOT TN
o 79.3 -.13| -.19 | -.23]| -.28 = =l | =.20] .21 |-=.07] =.0k] =OL|i" <03 |N 05 [IEGSTINE 10
89.3 [---f---}--|--- —= =] == | -i22] -.32] -.07| -.05] -.02] .02 O|* CO6) 09
100.2 -.12] -.19 | -.26]| -.31 -.45| -.49 | -.23| -.11| -.08| -.05| -.03| O .02 .ok] .06
110.9 [= = =|- = = = =[- - - -=-|---] -.16| -.08] -.06| -.05| -.03| O 0 02| .03
121..3 -.04| -.05( -.07| -.08] -.15[ -.24| -.41| -.47| -.53 | -.07| -.03| -.02] -.02| -.00| .01| .01| .01} .02
147.8 =0 =-.02| -.08] -iok| -.0k| =.02] -:03] =03 -0k |- = === ~l- - == = === =il = = e
178.0 -.02| -.01| -.02| -.02| -.03| 0 -.01| -.01| -.02 | -.02]| O 0 o 0 | .02| .02 02
0 Je2| w6l 42| 34| 25| .20 2] .06] -.01 |- - <} = =) - <=]- = =]- = =} - =}- = -|- = =|- = -
125 13| -.16] -.38] -.59| -.88|-1.11]-1.28[-1.36]-1.40 |- = =|= = =[= = =] = =|= = == = =f- = ~|- = -]- - -
2.5 .08] -.15) -.32] -.51} -.82}-1.02)-1.20}-1.29}-1.33 | -.15] .08 19} .26) .33] Lol hVEELTlE il
B 02| -.15| -.28| -.35| -.48| -.87|-1.16|-1.25]-1.30 | -.18| .01 10| .16 “.2W]l 3L 86| LOIINELS
10 -.0k| -.17] -.26] -.33| -.42| -.46]| -.68]| -.88| -.98 | -.18]| -.03| .O4]| .09| .15| .22| .27| .30] .33
20 -.10| -.21| -.27| -.33| -.41| -.42| -.49]| -.53| -.62 | -.24| -.11| -.04| -.01| .05| .12 A6 s3g]l Hes
0.20 30 e elr =] -} - == =]- = =] = =]- - - | -25] -.14| -.06| -.04] .02]| .O7 B (T | T
Lo -.20 -.29] -.34| -.4of -.47[ -.50] -.56] -.59| -.64 |- = =|- = =|- = =|- = =|]=- = |- = =f- = |- - |- - -
50 -.24| -.34| -.38| -.44| -.50| -.53| -.60| -.63| -.67 | -.33| -.22| -.15| -.12| -.07| -.03| .01]| .03| .05
60 -.22| -.33| -.u1]| -.46| -.52| -.55]| -.61] -.64| -.69 | -.34| -.20| -.14| -.12| -.08] -.O4| -.01] .OLf .O3
70 -.13| -.19| -.32| -.38] -.47| -.50| -.58] -.62| -.67 | -.26| -.13]| -.09| -.08]| - -.03| -.01| O .02
80 -.06| -.07| -.09| -.13| -.23]| -.31| -.46| -.51| -. -.09| -.05| -.o4| -.05| -.04| -.01] -.01| -.01| -.0L1
90 01| .o2| .or| -.01| -.05| -.07| -.26| -.19]| -.26 | O 01| .02|o0 0 02| o -.01| -.02
0 Jdoe| 39| .26] 1] -.05] -.18] =.34] =45 =55 |- =~ == = =] = =|- === ==} === = - -
¥ 1.25 3] -.21| -.49]| -.76|-1.01|-1.13]-1.25(-1.32[-2.37 |- = =|- - |- - -|- - -}~ =<} -=}-=--|---|- - -
2.5 01| -.32| -.59]| -.85|-1.06 |-1.16|-1.27|-1.34|-1.38 | -.36| .01| .14 231 311 36| UOINERALE LG
5 05]e=.31] =51 -.76] =.97 |-1.121}-2.24]-2.30 |=1.35 | -.32} ~.0k]" .o7]| .15] @ .23} Riesitr3o et ac
10 - 11| -.31| -.44| -.62]| -.86]-1.04[-1.17]-1.24|-1.29 | -.32| -.09| O Moyl I i § (RS | IR | | ) )
20 e ltls - =)= e - c)s e o) o of- - e« of- - o | =B8] -a2b] -c07] -.02] " JOkY LOB) IR L IG R
. 0.ko0 30 -.19| -.32| -.45] -.54| -.61] -.65| -.69| -.78| -.90 | -.36] -.17| -.10| -.06| -.01| .03| .06 .09| .11
4o ce - e e -} - )= - =]- - - | -.34] -.29] -.13| -.10] -.06] -.03] .01 03| .ok
50 -.16| -.25] -.37| -.43| -.61] -.66| -.73| -.76] =81 |- = =|- = =|]- = =|- = =f- = -|- -~ =] = |- - -
60 -1 -.22| -.22| -.a7| -.29] -.43] -.59| -.61| -.65 | -.13| -.09| -.07| -.06| -.04| -.02| -.01] .01] .01
70 -.05| -.05{ -.06| -.09| -.13| -.19| -.30| -.35| -.44 | -.07| -.05| -.04] -.O4| -.03| -.01| O .01] .oy
80 -.01| -.01| -.01| -.03| -.05| -.09| -.15| -.19| -.26 | -.03| -.01] O -.01| 0 o] .o1] .o1f .01
90 .o4| .o4| .ok| .03] .o1| -.01| -.06| -.07| -.11 02| .ok .o5| .o03] .03] <03 <oejNio2ll Lok
¢} 2| 43| .29] .11] -.10| -.26] -.L46] -. -66 |- - === =]- = =] = =|-==|-=-}-=-=]- - -]- - -
1.25 19| -.22| -.54| -.85]-1.06|-1.12|-1.26(-1.33[|-1.28 |- - =|- = =|- = =|- = |- = =|- = |- = =] = =|- - -
2.5 07| -.33] -.66| -.91]-1.10}-1.17|-1.28|-1.34|-1.29 | -.36] .08] .23| .31| .37| .h2| A4} AT] .47
5 -.01| -.32| -.62| -.96[-1.12|-1.19]-1.30|-1.35|-1.27 | -.32| O A3 20 2] k32l R35 i s e
10 =06 =.28] -.43] -.82]-1.03}|-1.12|-1.24|-1.29}-2.23 | -.31] -so7] .0h] .10] .16f ".21| ESENCSCIRIS SO
20 .11 -.25] -.30] =.b1] -.91]-1.03}-1.16]-1.23 |-2.17 | -.28] -.21] =.03] .02] 061 H31] LIEESCLE 19
0.60 30 -.15| -.26| -.32| -.33] -.55| -.91[|-1.09]|-1.09 |-1.03 | -.28| -.14| -.07| -.03| .02 06| .08 1l as
4o -.15| -.24| -.29| -.30| -.27| -.41| -.76| -.TL| =82 |- = =f- = =]- = =|- = <|---)- =< ==} = -|- - -
50 -.13| -.20| -.23| -.25| -.20| -.16| -.42| -.74| -.82 | -.20| -.13| -.08] -.06( -.03| O. Jorl <031 o3
60 -.09| -.14| -.15] -.17| -.14| -.20| -.10| -.34| -.72 | -.12| -.07| -.O4| -.03| -.01| .01| .02| .04} .03
70 - |- --=-<-]-=-<-]-=-=--=-<-}]-==-]-=- =} -~ -.07] -.02] -.01| -.01 01 2| .03 05 03
80 -.01| -.01| -.02| -.o4| -.03] -.03| -.08| -.05] -.05 |- = =|- = =]- = =|- = |- = -|-=<|- = <|]- = =|- - -
90 .03 .03 .03{ .02{ .02| .01f .01{ .01{-.03 .03] .05| .06{ .05| .o4| .05| .o4f .05| .02
(0] A2 Lue| .35] .19 .03 -.09| -.24| -25] =22 |- - == = == = =f- = <] = -] = -] - <] = <= - -
4 .04| -.34| -.68(-1.01]-1.16|-1.23|-1.12| -.59| -.45 | -.35] .03 o1 .26 33 3T b0 W43 43
8 -.2| -.29| -.48| -.89|-1.10|-1.18| -.97| -.60| -.46 | -.29| -.03| .09| .15| .22| .27| .31| .34 .33
12 = 2| ENCTE| SRR 'SR ERPRE SE ER SR T - | RS0 (o R (o R () W o)l (R
20 =10 -.25] -.33]| --uo] =.75] -.93| -.61| -.55] =47 | --28] =.12] =.03]| .03] :.08]\ 12| Fi15|NLIBIENIs
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Figure .- Dimensions of the model and locations of the pressure orifices.
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A-16440

Figure 2,- Model mounted in the Ames 16-foot high-speed wind tunnel.
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Figure 3. - Variation of Reynolds number with Mach number.
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Figure 4.—Comparisons of experimental pressure distributions for five semispan stations
with those for the NACA 64A0I0 section yawed 45° as derived from two-dimensional
data and theory, plus experimental upper-surface isobars; M= Q70.
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CONFIDENTTIAL

g




Lo

L
()Y
1

P

Pressure coefficient,

L]
Ly

2l
Q
e

|
N
N

N

Q

CONFIDENTTAL NACA RM A55C08

532
M=070
Experiment
———o—— Finite wing
—————— Infinite wing
Theory
—— ————Infinite wing

20 40 60 80 100
Percent chord

(c) G, = 0495 (a= 763°)
Fiigure 4.- Confinued.

CONFIDENTTIAL




NACA RM A55C08 CONFIDENTIAL

624 M =070

Experiment
——o—— Finite wing
—————— Infinite wing

Theory
—— —— —— Infinite wing

0O 20 40 60 80 [00
Percent chord

(@) C,= 0564 (a= 872°)
Figure 4.- Continued .

CONFIDENTIAL

41




L2

N
T

L
[}
1

1

Pl
i,

1
:

T

A
|
L

Q

EN
1

Pressure coefficient,

0O 20 40 60 &0
Percent chord

100

CONFIDENTTAL

7

(e) C, = 0639 (a= 9.84°)
Figure 4.—Confinued.
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Figure 5—Variation with angle of atfack of pressure distributions at five semispan stations; M=Q070.
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Figure 6 —Comparisons of experimental pressure d/‘sfr/btcf/’ons for five semispan stations
with those for the NACA 64A0I0 section yawed 45  as derived from two- dimensional
data and theory, plus experimental upper- swface isobars; M= 085.
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Figure 7—Variation with angle of atfack of pressure distributions at five semispan stations; M=085.
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Figure 8. —Comparisons of experimental pressure distributions for five semispan stations
with those for the NACA 64A0I0 section yowed 45° as denived from two-dimensional
dafa, plus expenimental upper-surface isobars; M= 095.
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Figure 9.—Variation with angle of attack of pressure distributions at five semispan stations; M=095.
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