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COMPARISON OF THE EXPERIMENTAL AERODYNAMIC
CHARACTERISTICS OF THEORETICALLY
AND EXPERIMENTALLY DESIGNED
SUPERCRITICAL AIRFOILS*

By Charles D. Harris
Langley Research Center

SUMMARY

Experimental data have been obtained on a 10-percent-thick lifting airfoil theoreti-

- cally designed for shockless supercritical flow-at a Mach number of 0.78 and a lift coef-
ficient of 0.59 by utilizing a complex hodograph method. The data are compared with the
experimental aerodynamic characteristics of an experimentally designed supercritical
airfoil. At near-design conditions, agreemént between the experimental aerodynamic
characteristics of the two airfoils was good. Discrepancies in off-design characteristics
indicate the necessity for evaluating off'—design characteristics as part of the design proc-
ess in order to realize the full potential of the complex -hodograph method as a design tool.
The results further suggest that a_trade-off between minimum wave losses at the super-
critical design point and acceptable off-design characteristics would be a more realistic
design goal than a single-point shockless design goal.

INTRODUCTION

With the evolution of advanced technology aircraft (ref. 1), cruise speeds have been
extended well into the supercritical speed range where extensive regions of supersonic
flow exist on the wings. This evolution, combined with recent successes in achieving
virtually shock-free flow in wind-tunnel tests of two-dimensional airfoils (for example,
refs. 2 and 3), has given impetus to the development of a practical approach to the theo-
retical design of transonic lifting airfoils with minimum wave losses.

One approach has been the complex hodograph method for the design of shockless
supercritical airfoils reported in reference 4. This mathematical approach was used by
P. Garabedian of New York University to design an airfoil to be shock free (isentropic
recompression) at a Mach number of 0.78, a lift coefficient of 0.59 and with a maximum
thickness-chord ratio of about 0.10. The aerodyr{amic characteristics of this airfoil were
then measured in the Langley 8-foot transonic pressure tunnel to evaluate experimentally
the validity of the design technique.

*Title, Unclassified.
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This report presents the results of this wind-tunnel investigation and compares
them with the aerodynamic characteristics of an improved supercritical airfoil (super-
critical airfoil 26a, ref. 5) which was experimentally developed and refined through exten-
- sive wind-tunnel testing with attention to both design and off-design conditions. Theoreti-
‘cal and experimental results of several other airfoils designed by use of the complex
hodograph method of reference 4 are reported in references 6 and 7.

SYMBOLS

Values are given both in the International System of Units (SI) and in the U.S. Cus-
tomary Units. Measurements and calculations are made in the U.S. Customary Units.
On the computer prepared tables (tables II and III) Cp is designated CP and x/c is
designated X/C.

pl'p

> ]

Cp pressure coefficient,
' o0

Cp,sonic  pressure coefficient corresponding to local Mach number of 1.0

c - chord of airfoil, 63.5 cm " (25.0 in.)
. . . Az
Cq section drag coefficient, Z cd
Wake
cé point drag coefficient (ref. 8)
Acd s drag increment due to shock-wave losses
, _ ‘
Cm section pitching-moment coefficient about the quarter-chord point,
\ X\ Ax x| Ax
ZCp <0.25 - E)—c— - Zcp<o.25 - E)T
1 u
Ch section normal-force coefficient } c, &% - ZC £ax
At T Pc
1 u
K surface curvature, reciprocal of local radius of curvature
M Mach number
m surface slope, dy/dx



y .

p . static pressure, N/m2 (lb/it2)

Ap; total-pressure loss, N/m2 (Ib/ft2)

q ‘ dynamic pressure, N/m2 (lb/ftz)

R Reynolds number based on airfoil chord

X ordinate along airfoil reference line measured from airfoil leading edge, cm
(in.)

y ' ordinate normal to airfoil reference line, cm (in.)

z vértical distance in wake profile measured from bottom of rake, cm (in.)

o geometrical angle of attack of airfoil reference line, deg

Subscripts:

l local point on airfoil

max maximufn

oo undisturbed stream

Abbreviations:

L airfoil lower surface

u airfoil upper surface

AIRFOIL DESIGN APPROACHES

Airfoil sketches and surface slope and curvature distributions are shown in fig-
ures 1 to 3. Airfoil coordinates are presented in table I. Small surface irregularities
are greatly exaggerated when examined from the standpoint of local curvature. Conse-
quently, the curvature distributions presented in figure 3 were obtained by smoothing the
airfoil coordinates and then fairing a curve through the curvature distribution calculated

_from these smoothed coordinates.
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Experimentally Designed Airfoil

There seems to remain little doubt that for all practical purposes, a shock-free
transonic flow can be realized experimentally. (See ref. 9.) During early phases of the
NASA supercritical airfoil development program, an essentially complete elimination of
the shock wave was achieved in a very narrow range of flow conditions. (See ref. 2.) It
was later concluded, hoWever, that off-design performance would suffer, particularly at
normal-force coefficients below the design value, if undue emphasis was placed on a
single-point shockless design goal.

The airfoil referred to herein as the experimental airfoil is an improved 10-percent-
thick supercritical airfoil (supercritical airfoil 26a, ref. 5) which was developed and
refined through extensive wind-tunnel testing with attention to both design and off-design
conditions. This airfoil had good drag rise characteristics over a fairly wide range of
normal-force coefficients from about 0.30 to 0.65 with no perceptible drag creep (gradual
buildup of boundary layer and shock losses preceding drag divergence). The drag diver-
gence Mach number varied from approximately 0.82 at c;, = 0.30 to 0.78 at cj = 0.80.

Theoretically Designed Airfoil

Much of the material contained in this section is comprehensively discussed in ref-
erence 4 but repeated in abbreviated form herein for convenience. The detailed mathe-
matics is beyond the intended scope of this report, however, and is not included.

The complex hodograph method.- The compiex hodograph method of reference 4 is
a technique for computing airfoil sections with shock-free transonic flow about them at a
specific Mach number and angle of attack. It is an inverse solution whereby a smooth
transonic potential flow is computed and then the body which generates the flow

determined.

Briefly, the method is based on extending the physical plane and the hodograph plane
into complex space where the problem of mapping from the complex hodograph space to
the complex physical space is solved as a characteristic initial-value problem using a
finite-difference scheme. With suitable selection of initial parameters, the method will
generate shockless airfoil shapes (isentropic strearr{lines) in the real physical plane.

Viscous considerations.- The potential flow thus computed is supposed to be the
inviscid flow outside -the boundary layer of the actual airfoil. It has become increasingly
apparent, however, that to arrive at any meaningful results in transonic flow problems,
account must be taken of vi’scosity since the position and strength of the shock terminating
a region of supersonic flow and the phenomenon of flow separation are strongly influenced
by the presence of the boundary layer. (See, for example, ref. 10.) For this investiga-
tion the true geometric airfoil generating the computed flow was approximated by super-
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imposing the effects of viscosity on the inviscid solution. This approximation was accom-
plished by subtracting from the calculated airfoil a displacement thickness obtained from
a boundary-layer prediction scheme based on the method of Nash and MacDonald (ref. 11)
using the calculated inviscid pressure distribution. Such a procedure is analogous to the
development of the experimentally designed airfoil where the desired pressure distribu-
tion was developed in the wind tunnel on an effective airfoil shape which included both the

. geometrical airfoil and the boundary layer generated by the flow.

Design considerations.- In practice, some of the initial input to the design program
may be determined by requiring the solution (airfoil shape) to satisfy certain require-
ments. The theoretical airfoil was required to be approximately 10 percent thick and to
be shock free at a Mach number of 0.78 and a lift coefficient of about 0.6. These basic
design guidelines were chosen because they were within the likely range of advanced tech-
nology aircraft applications, and because data on an experimentally designed airfoil with
the same general design conditions were available for comparison.

Another design requirement was that after subtracting the boundary-layer displace-
ment thickness, a thieckness-chord ratio at the trailing edge of about 0.007 remains. This
design consideration was established to provide a consistent basis for comparison with
the experimental airfoil, which had a trailing-edge thickness-chord ratio of 0.007.

Resultant theoretical airfoil.- The airfoil shape before boundary-layer adjustment,
theoretical design surface pressure distributions, and the shape of the supersonic zone
are shown in figure 4. At design conditions, the supersonic region is large and extends
over about 70 percent of the upper surface.

The boundary-layer scheme predicted separation near the 99-percent-chord station
where the adverse pressure gradient at the trailing edge seemed to be overpredicted.
Because of the overthickened boundary layer associated with this predicted separation
region, irregularities appeared in the surface coordinates when the boundary-layer dis-
placement thickness was subtracted from the design coordinates. Because such irregu-
larities were not expected to occur physically, it was necessary to smooth the rear 7 or
8 percent of the upper surface.

To simplify model construction, the coordinate system of the theoretically designed
airfoil was rotated so that it could be wrapped around an existing wind-~tunnel model
(supercritical airfoil 26a). These resultant coordinates, which include the boundary-
layer displacement thickness adjustment and referred to hereafter as the theoretical air-
foil, are the coordinates presented in table L.

Figures 1 and 2 show a remarkable similarity between the theoretical and experi-
mental airfoils. The most significant dissimilarity is in the curvature distribution over
the rear upper surface (fig. 3) which strongly influences off-design characteristics. Dis-
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similarities over the lower surfaces should not be significant since experience has indi-

cated that supercritical type airfoils are not extremely sensitive to changes on the lower
surface.

APPARATUS AND TECHNIQUES

Models

The wind-tunnel models, mounted in an inverted position, spanned the width of the
tunnel with a span-chord ratio of 3.43. They were constructed with metal leading and
trailing edges and with a metal core around which plastic fill was used to form the con-
tours of the airfoils. Angle of attack was éhanged manually by rotating the model about
pivots in the tunnel side walls. Sketches of one of the airfoils mounted in the tunnel and
the profile drag rake are presented in figure 5 and a photograph of one of the airfoils and
the profile drag rake mounted in the tunnel is shown as figure 6(a). Although not included
in the sketches of figure 1, a trailing-edge cavity (fig. 6(b)) shown in reference 12 to have
a favorable effect on the wake was included on both airfoils.

Wind Tunnel

The investigation was conducted in the Langley 8-foot transonic pressure tunnel. -
This tunnel is a continuous-flow, variable-pressure wind tunnel with controls that permit
the independent variation of Mach number, stagnation pressure and temperature, and dew-
point. It has a 2.16-meter-square (85.2-inch-square) test section with filleted corners
so that the total cross-sectional area is-equivalent to that of a 2.44-meter-diameter
(8-foot-diameter) circle. The upper and lower test-section walls are axially slotted to
permit testing through the transonic speed range. The total slot width at the position of
the model averaged about 5 percent of the width of the upper and lower walls.

The solid side walls and slotted upper and lower walls make this tunnel well suited
to the investigation of two-dimensional models since the side walls act as end plates and
the slots permit development of the flow field in the vertical direction.

Boundary-Layer Transition

Based on the technique discussed in reference 13, boundary-layer transition was
fixed along the 28-percent-chord line on the upper and lower surfaces of the models in an
attempt to simulate full-scale Reynolds numbers (fig. 7) by providing the same relative
trailing-edge boundary-layer-displacement thickness at model scale as would exist at
full-scale flight conditions. The simulation technique, which requires that laminar flow
be maintained ahead of the transition trip, is limited on the upper surface to those test
conditions in which shock waves or other steep adverse pressure gradients occur behind
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the point of fixed transition so that the flow is not tripped prematurely. Full-scale simu-
lation on the lower surface would be valid through the Mach number range of the investi-
gation since laminar flow can be maintained ahead of thie trip for all conditions. The
transition trips consisted of 0.25-cm-wide (0.10-inch) bands of number 90 carborundum
grains.

In order that the experimental results for the theoretically designed and the experi-
mentally designed airfoils be consistent, the theoretical boundary layer discussed pre-
viously was calculated at a Reynolds number of 20 X 106 with transition occurring between
the 6- and 7-percent-chord line. ’

Measurements

Surface-pressure measurements.- Normal force and pitching moments acting on the
airfoils were determined from surface static-pressure measurements. The surface-
pressure measurements were obtained from a chordwise row of orifices located approx-
imately 0.32c¢ from the tunnel center line. Orifices were concentrated near the leading

and trailing edges of the airfoil to define the severe pressure gradients in these regions.
"~ In addition, a rearward-facing orifice was included in the cavity.at the trailing edge
(identified at an upper surface x/c location of 1.00). Actual orifice locations are
included in tables II and III. The transducers used in the differential pressure scanning
valves to measure the static pressure at the airfoil surface had a range of +68.9 kN/m2
(10 1b/in2).

Wake measurements.- Drag forces acting on the airfoils, as measured by the
momentum deficiency within the wake, were determined from vertical variations of the
total and static pressures measured across the wake with the profile drag rake shown in
figure 5(b). The rake was positioried in the vertical center-line plane of the tunnel,
approximately 1 chord length rearward of the trailing edge of the airfoil. The total-
pressure tubes were flattened horizontally and closely spaced vertically (0.36 percent of
the airfoil chord) in the region of the wake associated with skin-friction bdundary-layer
losses. Outside this region, the tube vertical spacing progressively widened until in the
region above the wing where only shock losses were anticipated, the total-pressure tubes
were spaced apart about 7.2 percent of the chord. Static—pressure tubes were distributed
as shown in figure 5(b). The rake was attached to the conventional center-line sting mount
of the tunnel which permitted it to be moved vertically to center the close concentration of
tubes in the boundary-layer wake. |

Total and static pressures across the wake were also measured with the use of dif-
ferential pressure scanning valves. The transducer in the valve connected to total-
pressure tubes intended to measure boundary-layer losses had a range of +17.2 kN/m?2
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(2.5 1b/in2); and the transducer in the valve for measuring shock losses and static pres-
sure had a range of +6.9 kN/m2 (1 Ib/in2).

Reduétion of Data

Calculation of ¢y and c,,.- Section normal-force and pitching-moment coeffi-

_cients were obtained by numerical integfation (based on the trapezoidal method) of the
local surface-pressure coefficient measured at each orifice multiplied by an appropriate
weighting factor (incremental area).

Calculation of cq-- To obtain section drag coefficients, point drag coefficients were

computed for each total-pressure measurement in the wake by using the procedure of ref-
erence 8. These point drag coefficients were then summed by numerical integration
across the wake (also based on the trapezoidal method).

Wind-Tunnel Wall Effects

Two main-types of wind-tunnel-boundary interference effects which may be treated
separately are solid and wake blockage at zero lift and lift-induced interference. Block-
age effects are theoretically small for this particular model-tunnel configuration (for
example, ref. 14); consequently, no corrections have been applied to the data to account
for blockage effects. Lift interference manifests itself as an effective upward inclination
(relative to the tunnel center line) of the stream approaching the inverted model. This
flow angularity is proportional to the amount of lift generated by the model and results in
the aerodynamic angle of attack being less than the measured geometric angle of attack,
particularly at the higher lift coefficients. Experience has indicated, however, that the
correction required to account for lift interference effect is generally much smaller than
would be predicted by theory and because of this uncertainty, the uncorrected geometric
angles of attack are used herein.

TEST CONDITIONS

Tests were conducted at Mach numbers from 0.50 to 0.83 for a stagnation pfeés'ure
of 0.1018 MN/m2 (1 atmosphere). The stagnation temperature of the tunnel air was auto-
matically controlled at approximately 322 K (120° F) and the air was dried until the dew-
poinf in the test section was reduced sufficiently to avoid condensation effects. Resultant
test Reynolds numbers based on the airfoil chord are as shown in figure 7.

PRESENTATION OF RESULTS

The data contained in this report are arranged in the following figures:

. .



Section force and moment characteristics . . . . . . . . . ... ... 0oL, ... 8
Summary of section drag coefficients . . . . . . . .. .. . .. L 000 9
Drag divergence Mach numbers . . . . . . . . . . . . ¢ i i i i i v v v e e e e e 10
Representative pressure distribution at ¢, valuesnear 0.6 . ... ......... 11
Drag due to wave IOSSES . . . v v v v i e e e e e e e e e e e e P 12
Theoretical and nearest experimental pressure distributions . . .. . .. .. .. .. 13
Representative wake profiles. . . . . . . . .. .. . ... ... e e e e e e e e e 14
Subcritical draglevels . . . . . .. ... ... ... e e e e e e e e e e e e e e 15
Chordwise pressure distributions . . . . . . . . . . . .. . . ... ..., 16 to 26

The wake profiles in figure 14 are representative of the momentum losses as indi-
cated by stagnation pressure deficit across the wake. The middle section.of these pro-
files reflect viscous and separation losses in the boundary layer, whereas, the "wings"
of the profiles reflect direct losses in stagnation pressure across the shock waves. Drag
increments due to shock-wave losses (Acd,s) may be determined from integration of the

drag measured across the wings. Drag divergence Mach number shown in figure 10 was
defined as the point where the slope of the curve of section drag coefficient as a function-
of Mach number equaled 0.1.

DISCUSSION

Theoretical Airfoil

Basic aerodynamic characteristics.- Figures 9 and 10 indicate that near the design
normal-force coefficient of 0.60, drag divergence occurs at a Mach number slightly higher
than the design Mach number of 0.78, The drag increments shown in figure 12 also indi-
cate that wave losses at c, = 0.6 did not become significant until Mach numbers greater
than about 0.79. ' '

The theoretical airfoil experienced a gradual buildup of drag with increasing Mach
number (referred to as drag creep) over the range of normal-force coefficients in fig-
ure 9. For cp values of 0.55 and 0.60, the drag level dips near the design Mach num-
ber to a level below the subcritical (M = 0.50) drag level.

The increase in drag preceding the dip in the drag of the theoretical airfoil may be
associated with the nature of the leading-edge recompression as illustrated in figures 11.
.Between M = 0.50 and 0.70, the increase was due to the influence of the recompressidn
on the boundary layer since there are no perceptible wave losses at ¢ = 0.6 in fig-
ure 12. As Mach number was increased to 0.74, wave losses began to appear.

Since wave losses appear in figure 12 to be about the same as M =0.74 and at
near-design Mach numbers, the dip in the drag must be accounted for by factors other
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than wave losses. Several interrelated factors are involved. First, and most important,
the adverse interaction of the shock wave with the boundary layer would vary with Mach
number, Figure 11 shows how the shock wave changes location and character as M
increases from 0.74 to 0.78 and 0.79. Second, natural boundary-layer transition would be
expected to occur ahead of the transition trip at the lower Mach number because of the
pressure gradient through the forward recompression. As the Mach number increased
above 0.74, the point of natural transition would move rearward to the transition trip
(x/c = 0.28); thus, the extent of turbulent boundary-layer losses is reduced. Third, the
lower drag level at near-design Mach numbers than at subcritical Mach numbers would
be partially due to the reduced skin-friction losses at the higher test Reynolds number.
(See fig. 7.)

Comparison of design and experimental pressure distributions.- A comparison

between the computed pressure distribution and the nearest experimental pressure dis-
tribution is shown in figure 13. As with the Mach number discrepancy noted in the drag
characteristics, the nearest experimental pressure distribution occurred at a Mach num-
ber (M = 0.79) about 0.01 higher than the design Mach number (M = 0.78).

A cursory analysis of this experimental pressure distribution would indicate that
shockless flow was not achieved experimentally since a rather abrupt recompression is
evident in the vicinity of the 60-percent-chord station. The wake profiles (fig. 14) and
incremental drag attributed to wave losses (fig. 12) at these conditions, however, suggest a
somewhat different interpretation. Although not truly shockless from a theoretical view-
point, the airfoil approaches a minimum wave loss condition from an engineering viewpoint »
since only about four counts of wave drag <Acd,s = 0.0004> may be associated with this

pressure recompression. Profiles with such innocuous shock waves are in accordance
with the concept of isentropically reducing the fieldwise extent of wave losses incorporated
into supercritical airfoils. As Mach number was increased to 0.80, the shock wave moved
rearward where it began to merge with the trailing-edge recovery and significant wave
losses resulted. (See figs. 12 to 14.)

It is interesting to compare the local upstream Mach number entering the shock
wave in the experimental pressure distributions of figure 13 with the generally accepted
rule of thumb that with a normal shock wave, upstream Mach numbers of 1.15 can be
tolerated without a drag rise. The local Mach number entering the shock wave (after
some gradual recompression) of the M =0.79 distribution (circle symbols) was approx-
imately 1.1 whereas that of the M = 0.80 distribution (square symbols) had risen to
almost 1.2 with a.corresponding increase in wave losses. . -

The best drag-divergence characteristics (M = 0.81, fig. 10) seemed to occur at a
normal-force coefficient of about 0.5, which is below the design value. Figure 12 shows
that wave losses are practically zero at these conditions. The corresponding surface
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pressure distribution is shown in figure 24(d). These data suggest an empiricism that
would involve specifying that the theoretically derived airfoil satisfy a slightly higher
normal-force coefficient requirement than the desired design value.

Comparison With Experimental Airfoil

Aside from simply establishing the experimental characteristics of an airfoil theo-
retically designed for shockless transonic flow, it was the purpose of this investigation to
see how these experimental characteristics compare with those of a supercr1t1cal airfoil
experimentally designed for similar conditions.

Normal-force and pitching-moment characteristics.- Displacements in the normal-
force and pitching-moment characteristics shown in figure 8 were due to the relatively

lower aft camber of the theoretical airfoil.

Drag characteristics.- The subcritical drag levels (summarized in fig. 15 for
M = 0.50) were generally lower for the theoretical airfoil. The pressure profiles of fig-
ure 16 indicate that the lower subcritical drag levels are due to the influence on the bound-
ary layer of the lower leading-edge velocity peaks (less negative value of cp> and the less

adverse pressure gradient near the trailing edge. Such differences in the pressure pro-
files are, in turn, related to the minor physical differences between the two airfoils; the
lower leading-edge velocity peak to the smaller leading-edge radius (table I), and the
reduced adverse pressure gradient near the tréiling edge to the lower aft camber. Up to
normal-force coefficients near 0.6, the experimental airfoil did not evidence drag creep
like that experienced by the theoretical airfoil (fig. 9) because of the more favorable
recompressmn over the forward upper surface of the exper1mental a1rfo1l

Around the design normal-force coefficients (approx1mately Cp = 0.5to O 6> and at

Mach numbers near those at which drag divergence occurs, the drag levels of the theo-
retical airfoil are a little lower than those of the experimental airfoil because of the pre-
viously discussed dip in the drag rise curves. However, there was good agreement in the
drag divergence Mach numbers (fig. 10) at these, and higher, normal-force coefficients.

At normal-force coefficients less than 0.5, the drag divergence Mach numbers for
the theoretical airfoil leveled off and were lower than those of the experimental airfoil.
The poorer drag divergence characteristics at these low off-design conditions are caused
by an overexpansion of the flow in the vicinity of the 70-percent chord (see, for example,
figs. 24 and 25) with attendant boundary-layer and wave losses (fig. 12). The overexpan-
sion was due to the relatively higher upper surface curvature (fig. 3) of the theoretical
airfoil in this region.

Necessity for off-design considerations.- Although the aerodynamic characteristics

of the two airfoils were generally very similar, subtle, but significant, differences were
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present. These differences suggest that undue emphasis should not be placed on a single-'
point shockless design but that off-design behavior must be considered. The data also
imply that in a practical situation, a more realistic design approach would be a trade-off
between minimum wave losses at design conditions and acceptable characteristics at off-
design conditions. Certainly, off-design characteristics cannot be ignored.

Evaluation of the Complex Hodograph Method

Overall, the experimental aerodynamic characteristics of the airfoil designed by the
complex hodograph method were excellent. In addition, except for several off-design
characteristics of the theoretically designed airfoil {drag creep and reduced drag diver-
gence Mach numbers at low cn) which were not as good as those of the experimentally

designed supercritical airfoil, agreement between the two airfoils was generally good.

~ The results indicate that if used in conjunction with an adequate analysis program
to evaluate off-design behavior, the complex hodograph method can be a valuable design
tool.

CONCLUSIONS

~ The experimental aerodynamic characteristics of a 10-percent-thick airfoil theo-
retically designed to be shock free at Mach 0.78 and normal-force coefficient ¢, of 0.59
have been evaluated and compared with those of an improved supercritical airfoil experi-
mentally designed for similar design conditions, The results indicate the following major
conclusions: '

1. Except for slight dengadation at off-design conditions drag creep and reduced
drag divergence Mach numbers at low cn>, the experimental aerodynamic characteristics
of the theoretical airfoil compared well with those of the experimentally designed airfoil.

2. Undue emphasis on a single-point shockless design goal would more than likely
compromise off-design characteristics. A more realistic design goal would be a mini-
mum wave loss design point which would also provide acceptable off-design
characteristics. )

3. The complex hodograph design method can be a valuable design tool if used in
conjunction with an adequate analysis program to evaluate off-design characteristics.

Langley Research Center,

National Aeronautics and Space Administration,
Hampton, Va., May 21, 1974.
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TABLE I.- SECTION COORDINATES

<GOINNIRERER. .

[c =63.5 cm (25 inches)]

Experimental Theoretical Experimental Thecretical
: airfoil airfoil airfoil airfoil
x/c x/c
@, | &, | G, | & @, | &, | @, | &)

0.0 0.0. 0.0 0.0 0.0 0.28 | 0.0480 | -0.0491| 0.0480 | -0.0490
.005| .0122( -.0128| .0111| -.0111 .29 | .0483 | -.0493| .0483 | -.0492
.01 .0163 | -.0169| .0150} -.0151 .30 ] .0486 | -.0495| .0486| -.0494
.02 .0212 | -.0217| .0200 ] -.0202 .31 | .0488 | -.0497| .0489 | -.0496
.03 .0244 | -.0250 | .0235]| -.0240 .32 | .0490 | -.0498| .0492 | -.0497
.04 .0269 | -.0276 | .0262 | -.0269 .33 | .0492 | -.0449| .0494| -.0498
.05 .0290 | -.0298 | .0284,; -.0294 .34 ) .0494 ) -.0500) .0496) -.0499
.06 .0308 { -.0317| .0302} -.0316 .35 .0496 | -.0500| .0498 | -.0499
.07 .0324 | -.0334 | .0318| -.0334 .36 | .0497 | -.0500( .0500 | -.0499
.08 .0339 | -.0349| .0333| -.0350 .37 | .0498 | -.0500| .0502 | -.0499
.09 .0352 | -.0363 | .0346| -.0364 .38 | .0499 | -.0499| .0503 | -.0498
.10 .0364 | -.0376 | .0358 | -.0377 .39 | .0500 | -.0498| .0504 | -.0497
11 .0375 | -.0388 | .0369| -.0389 .40 | .0500 | -.0497( .0505| -.0496
.12 .0385 | -.0399 | .0380 | -.0400 .41 ] .0500 | -.0495| .0506| -.0494
- .13 .0395 | -.0409 | .0390 -.0409 .42 | .0500 | -.0493| .0506 | -.0492
.14 .0404 | -.0418 | .0399 | -.0418 .43 | .0500 | -.0491| .0506| -.0490
.15 .0412 | -.0426 | .0407 | ~.0426 .44 | .0500 | -.0488| .0506 | -.0488
.16 .0420 | -.0434 | .0415) -.0434 .45 ] .0499 | -.0485| .0506 | -.0485
.17 L0427} -.0441 | .0422 | -.0441 .46 | .0498 | -.0482 | .0506 | -.0482
.18 .0434 | -.0448 | .0429 | -.0448 .47 | .0497 | -.0478( .0505 | -.0479
.19 .0440 | -.0454 | .0436 | -.0454 .48 | .0496 | -.0474| .0504 | -.0475
.20 .0446 | -.0460 | .0442 | -.0459 .49 | .0495 | -.0469 .0503 | -.0471
21 .0452 | -.0465 { .0448 | -.0464 .50 | .0493 | -.0463 | .0502 | -.0467
.22 .0457 | -.0470 | .0454 | -.0469 .51 | .0491 | -.0457{ .0501 | -.0462
.23 .0462 | -.0474 | .0459 | -.0473 .52 | .0489 | -.0450| .0499 | -.0457
.24 .0466 | -.0478 | .0464 | -.0477 .53 | .0487 | -.0443 | .0497 | -.0451
.25 .0470 | -.0482 | .0468 | -.0481 .54 | .0485 | -.0435] .0495 | -.0445
.26 .0474 | -.0485 | .0472 | -.0484 .55 | .0482 | -.0427| .0493 | -.0438
.21 .0477 | -.0488 | .0476 | -.0487 .56 | 0479 ) -.0418) .0491 | -.0431
“CRMBERRN. 15
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TABLE 1.- SECTION COORDINATES — Concluded

[c = 63.5 cm (25 inches):]

Experimental Theoretical Experimental Theoretical
airfoil airfoil airfoil airfoil
x/c x/c
R TR
| 0.57 | 0.0476 -0.0408 | 0.0488 | -0.0423 0.79 1 0.0252 | -0.0044 | 0.0351 | -0.0095
.58 | .0473  -.0397| .0485 | -.0415 .80 | .0343 | -.0028| .0341| -.0076
.59 | .0470 -.0386| .0482 | -.0406 .81} .0333 | -.0013| .0330| -.0058
.60 | .0466 -.0374| .0478 | -.0397 .82 | .0323 | +.0001| .0319 | -.0042
.61 | .0462 -.0361{ .0474 | -.0387 .83 | .0312 .0014 0308 { -.0027
.62 | .0458 -.0347| .0470 | -.0377 .84 | .0301 .0026 | .0296 | -.0014
.63 | .0454 -.0332| .0466 | -.0366 -.85 | .0289 .0036 | .0284 | -.0003
.64 | .0450 -.0316 | .0462 ; -.0354 .86 .0277 .0045 7 .0272 | +.0006
.65 ] .0445 -.0299 | .0457 | -.0341 87| .0264 .0052 | .0259 .0014
.66 | .0440 -.0282 | .0452 | -.0328 - .88 .0250 .0057 | .0245 .0020
.67 | .0435 -.0264 | .0446 | -.0314 .89 ] .0235 .0060 | .0230 .0024
.68 | .0430 -.0246 | .0440 | -.0299 .90 | .0219 .0061} .0214 .0027
.69 | .0424 -.0227( .0434 | -.0283 911 .0202 .0061 " .0197 .0028
.70 | .0418 -.0208 | .0427 | -.0267 .92 0184 .0059 0180 .0027
11| .0412 -.0189 | .0420 | -.0250 .93 0165 .0054 0162 .0024
.72 1 .0406 -.0170 | .0413 | -.0232 .94 0145 .0046 0143 .0018
13 + .0399  -.0151 ] .0405 | -.0214 .95 0124 .0035| .0123 | +.0010
.14 | .0392 -.0132 | .0397 | -.0195 | .96 | .0102 .0021 0102 .0
15| .:385 -.0114 | .0389 | -.0175 .97| .0079 | +.0004| .0080 | -.0011
.16 | .0377 -.0096 | .0380 | -.0155 .98 | .0055| -.0016| .0056| -.0025
ST 0369 -.0078 | .0371} -.0135 .99 | .0029 | -.0039| .0029 | -.0044
.18 | .0361 -.0061| .0361 | -.0115 1.00 [ ----- -.0066 | ----- ~.0069
16 e ]




TABLE II.- SURFACE PRESSURE DISTRIBUTIONS; EXPERIMENTAL AIRFOIL (26a)

(a) @ = -0.5°
P AT -
x/C I #=0.50 J H=0.60 4J7n=0.7o l H=0.74 l M=v. 76 I M=U.T8 A[n:o.rq In:u.ua Med. 81 ln=c.sz ln=c.ss l a/C
UPPEK SURFALE
0.000 | 1.066 1.094 1.126 1.143 1.147 1.155 1162 | 1.106 1.166 1.177 | 0.000
- 003 464 526 .622 L6506 -oul .709 J123 1730 151 L110 -003
s012 | -.s85 -.319 -.232 -.157 —.145 -.080 -.068 -.070 -.038 .010 012
co18 | -.502 -.483 -.368 -.311 -.z81 -1244 -.221 —aels -.183 —l148 .oLe
2029 | -.491 -2501 -.457 - 441 —ial4 - 380 -1387 - 361 -.354 -.327 ~029
(046 | -.462 | -.461 —.454 —.450 —v443 -.ecs -.410 -6l -.397 -.368 046
.01 | -.e0e -.622 -.410 -.424 - a0l - .e0s L4017 - 402 -.318 -1341 -o71
<098 | -.347 -.396 —.403 -.400 -.425 —oals —eel5 | -.40c -.406 -1l .098
1150 | -.345 -0 -.408 —vale -esll —eu2b -2428 443 -1440 -2420 .150
-200 —.343 -394 —.4ll -4lb p -.435 -4k - 446 -.433 260
250 —1335 -.365 -.408 —e419 -e455 - 406 -e470 —e4b7 .250
“301 ~.381 -.359 -.365 -.379 -2390 —.392 —a62 -2418 ~301
<351 —.343 -370 -.389 -.a0l -a26 -te39 - o434 —.468 L351
.398 - 348 -.315 -.395 -a409 ~e442 —.454 — 469 —2499 .398
<448 - 344 -.375 -239 —ell 442 —cavn | -ea70 - 2460 448
499 -5 -.384 -<406 -e2l - 463 -l -.493 —ea97 499
2549 -.34b -3 —e404 -kt -4l - 483 - 248G —i518 549
600 -.353 -.389 -.416 —ehse PN ~e496 -.538 —.560 . 800
.652 -.358 -.385 —i4l4 -v436 s -.515 -1560 1607 .652
L1700 -.359 -2392 -.418 -r43y —o4T9 -r499 -.559 -.599 .700
150 -.358 -2386 -o4l1 —e32 | -aes ~v481 —Le9e —Lo5% 150
.801 | -.335 -.355 -.385 —2400 P - 44l -.451 -14e5 -i463 -.100 .801
.850 | -.328 —L34s -370 ~L386 -.393, -1399 -2400 — 1404 -.400 -.387 -850
« 899 -e272 —+284 —-+287 -.287 —el9V - .83 -.280 -s270 -.26€ -e190 <899
v932 | -.231 ~.230 -.221 -.a1 —. <08 198 —.192 -~ lte —174 -.109 952
2972 | -.097 - .084 -.059 -1 044 —.u36 — w2 -0l -.u07 -.002 ~022 o712
s989 | -.o30 -.015 Jol4 .02 037 043 - 049 .055 .059 ~064 .939
1.000 “019 .032 .053 .06l ~ube 069 L0176 uis L0785 w77 | 1000
LusEK SUKFACE

~006 JTYS 174 ~200 215 Lz12 L21¢ .228 <240 235 L2568 006
so11 | -.187 -.198 -.208 -a191 —.193 -.202 ~.190 -.1e2 -2189 -1159 .oL1
c020 | -.ce9 -.299 —319 . | -<348 —u328 -.349 —.331 -.330 -.319 ~020
s0z29 | -.288 -2309 - -395 | -.e0¢ ~4l4 -239s -i409 -.382 029
.048 | -.316 —.341 - 2404 —.e28 —ves0 —eTe 1496 - 489 vees 048
L0869 | -.301 -2336 -.386 - 40y -—ne34 -84 —rel4 - w491 - .50¢ .069
s102 | -.290 -.299 -.354 —.319 —els - 440 - 451 -.456 - .45t 102
S151 | -.212 -2302 -.352 -.385 -1398 -1450 —ve8 -.s521 —.546 151
T199 | --269 -.291 —.341 —.381 ~i40s - 454 ~s468 - 484 -.561 L199
s251 | -.264 -.293 -.343 -.378 -.395 ~e459 —e499 -.523 -.561 251
2299 | -.260 -.291 -.331 —.364 -.385 —i438 -4T6 -.570 -.625 .299
2350 | -.256 -.281 -.323 -.355 -.312 -e420 —.463 —.434 -.603 L350
S400 | -.245 —.215 —.314 -.33% -.358 -.398 —e620 -6 ~400
451 | -.241 —a212 -310 -.33 -.355 -.390 1405 -sa25 451
2500 | -.2¢8 | -.270 -2309 -.330 -i34e -4 -.389 -.405 .500
J549 | -.224 —.243 -.213 -.286 -i293 -.311 -.319 -8 -.325 -.285 2549
.598 | -.171 -.185 —.194 -.202 -.204 —.212 -.213 -.210 -.206 -.185 .598
s6as | -.om1 -.072 ~.069 -.067 -.06l -.052 -.052 -.045 -+040 -.025 “649
699 070 017 .095 106 S116 118 clel 125 <130 .136 <699
I 7e .185 197 .216 221 ~¢33 .238 .24l 244 ~2646 <8 L1417
.800 .286 297 2319 <324 J327 2332 331 S334 2333 2335 ~800
-850 2354 364 “381 389 390 394 .3%0 .39 392 .400 .850
. 899 -386 .399 18 423 %3l 432 437 “443 440 439 -899
“929 385 ~400 426 “434 38 P pyes et oV Lesb 929
950 .378 .388 ele 422 “e29 435 S432 PP c4sl 440 -950
.998 .020 .038 .053 . 066 .070 .080 .080 .08l 082 083 .998
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TABLE II.- SURFACE PRESSURE DISTRIBUTIONS; EXPERIMENTAL AIRFOIL (26a) - Continued

(b) @ = 0°
P AT -
%/ | N=0.50 | H=0.60 [nso. 0 l M0, 74 In=o.1e ‘ H=0.T6 l H=0.79 1 M=0.80 ]H=D.Bl ! H=0.82 I M=0.83 | X/
UPPER SURFALE

0.000 1.158 1.164 1.164 1171 1.176 1.179 1.185 | o0.000
-003 613 633 647 069 679 -693 -003
012 —e2n —.253 -2200 -a115 -e166 —.138 .012
.ols —.626 —.382 -.387 -.336 -.290 -.259 .ol6
.029 -.511 -.532 —.520 -1495 -o474 -.425 029
<046 -.563 -.553 -.537 -.533 -~ 496 -.485 ~046
071 —.513 -.503 -.492 —.480 — 457 ~.451 <071
-098 et -.507 -1494 —417 -24T71 -4l .098
150 ) -e4d6 - 504 ~.504 -.515 -.519 -.507 150
-200 —.4b3 —e497 -1506 -.505 -.498 —.510 .200
.250 -i467 -.502 -.519 -.526 -.521 -531 .250
.301 —Lel3 -.431 —1453 -.507 -.534 -.528 301
.351 -.439 —.458 -e465 —e456 -.507 ~.529 .351
.398 —i44l —2463 — 481 -L493 —e35 ~536 .398
%48 —4hs - 467 -2485 -.499 -.482 -.539 “448
<499 —.450 —.4l6 -e493 —e498 -.535 -.527 -499
569 —i443 -.a13 -2696 -.508 -.543 —.537 ~549
< 660 -2460 - 417 ~1508 -.543. | -.s58 -.586 600
652 —o455 -.482 —o512 —2540 -.517 -.621 <652
100 -5z — 480 -2497 -u532 -1602 -2605 .700
. 750 —i443 ~.468 —.418 -.4us -.560 -.660 150
. 801 —.438 —e456 | —eibh —e4l3 —.448 ~e569 . .801
-850 -.404 —.410 ~2410 -2407 -.393 -2345 -850
. 899 -.293 -.289 -.285 -.216 -.260 -.228 ~.18¢ .699
932 —.2l6 -.208 -.19 —e184 -.170 — 148 -1z 932
2972 -.038 —Luz6 ~.ol8 -.01l1 -.001 -009 017 L9172
989 032 -040 042 <047 .054 .059 -056 .989

1.000 .060 <062 <064 071 .074 072 .067 | 1.000

LOnER SURFACE
006 315 T3z4 327 33z 325 331 330 006
.01l -.083 -.076 —.072 -.u86 -.066 -.063 -.081 -o1l
020 —.232 —.zl1 -.239 -e239 -.221 -.222 —.229 020
029 -.284 -.294 -.274 -.295 -.315 -.315 -029
048 -i338 -.355 -.358 -3 | o-.an —.403 048
~069 -.346 -i358 -315 -.315 -.399 — 404 —.415 <069
.102 —.321 -.352 -.361 —.375 -394 -.393 -.388 102
.151 —34k ~+360 -.380 - 2408 -6l - 1460 151
199 - 345 =315 -2396 —.409 -.418 — 1440 199
.251 ~.345 -.381 ~.399 ~.4l6 PVt -.486 —.481 251
299 -.341 -.366 -.382 -.391 —e432 -.526 -.570 299
~350 -.336 -.362 -2387 --410 -.408 — 544 350
400 -.325 -.352 -.373 - 24058 —i434 -.513 -400
451 -324 -2349 -e374 -.395 —eels -.410 w51
500 - ~.327 -.367 -.361 -.378 —.403 —4l4 .500
T549 -.274 -.287 -.299 -.308 -o313 -.313 -549
598 —.19 -.199 -.200 -.202 ~.203 -.201 —.198 598
- 649 : -.055 -.048 -1049 -.064 -.03% -.037 -.033 | <649
699 BT <120 1123 130 J134 135 139 699
L1787 - .42 245 .248 254 .255 257 259 c147
- 800 2343 1345 345 352 .35l ~350 ~354 ~800-
.850 “409 408 o1z cal3 “4l4 a2 w17 -850
899 a4l J449 <452 454 453 453 457 . 899
-929 -450 457 455 ~459 461 455 462 929
.950 .437 442 <450 <451 456 52 454 ~950
998 <064 .068 .07z L017 .079 077 .075 998
635
18 m
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TABLE II.- SURFACE PRESSURE DISTRIBUTIONS: EXPERIMENTAL AIRFOIL (26a) - Continued
(¢) « = 0,5°

P al -

X/C I M=0.50 1H=0.60 l M=0.,70 l M=0.74 I H=0. 16 I Mz0.7b rﬂ=0. 9 l M=0.0u |N=O.81 J M=0.82 l M=0.83 l Y4

UFPER SURFALE

0.000 1.155 l.159 l.169 lelnl 1.183 1.187 0.000
003 <50z «546 -556 «580 627 «648 .003
«012 . —e425 - 405 — o341 -a324 ~.258 -.220 012
<016 —«540 =.493 ~e419 —e423 -e365 «0l6
- 029 -.ue -.655 -.652 -<557 -.529 Q29
046 -e724 -e719 —e 091 —e610 -e586 «04¢
<071 -.026 ~.643 ~.b43 - 555 -.540 071
« 098 -.027 —.608 ~ <590 -<594 -.821 +098
«150 -.6¢0 ~.628 ~ 608 ~e563 -e552 150
«200 —+504 —+637 -e626 - 604 -.569 »200
«250 ~+553 ~e 605 -e0l5 —e612 -.592 «250
+.301 ~.549 -.585 —+605 =609 -.589 «301
«351 -.511 -«487 ~e582 =60V -.60< 351
398 -+520 ~<524 -+583 —e628 ~e622 +398
<448 -5V —e534 ~.4b83 ~ 626 -.021 +448
<499 -e519 -«537 -e532 ~.639 -.638 +499
+ 549 -<511 -e526 -.553 —+660 - 653 <549
« 600 -.509 = 2534 -«568 -.698 . -.t97 «600
«652 -+515 —e541 -e595 —e655 -e712 «652
« 700 ~ 494 —+509 ~a58U ~8679 -.699 <700
« 750 —e4le -+ 493 “ebb4 -.753 -.751 <750
801 —e40l hety-1] ~e4035 ~.488 -.782 «801
« 850 -.405 -.405 399 ~304 -.324 820
«3899 283 —.283 -.270 —e207 ~e 164 « 899
932 -.l96 -.188 ~.l74 ~e129 -.091 «932
«972 -e0¢5 -e011 -+ 011 +011 007 972
+989 .038 <047 0417 +055 .037 989

1. 000 060 061 -1 «068 <048 1.000

SURFACE
+006 446 <452 T e 452 <4438 24 «425 . 006
011 052 «066 «048 +052 <047 <035 «011
»020 ~e0606 -« 098 —e Qo4 -087 ~e092 -103 020
«029 -.150 ~.168 -J155 ~.187 —.150 ~al79 «029
« 048 s - 230 —.253 -.235 -.258 -.272 -.270 .048
<069 —e242 -e237 —el4b -.238 =274 ~.282 « 069
-102 - 240 ~.255 —.264 ~.289 =+300 -«307 «lu2
151 -e274 =+286 -+307 -«315 —e359 151
«199 -.291 —<304 -<318 -.353 - 367 «199
«251 - e300 -e312 ~«331 ~.379 -.4l7 251
299 -«308 —.319 -+333 =374 —-.426 - 299

+350 - 308 -.320 -+330 =365 -.389 350
400 -.307 ~.316 ~+325 ~e362 — o404 +400
451 . =~.308 -.316 -+333 —+365 -.403 <451
-500 ~e287 -«300 ~«319 -e328 —e357 -+393 500
- 549 —elb¢ =.25Y —267 —.274 -.281 =291 -.305 <549
«598 -e1173 -.179 ~.178 -.183 -.178 -.182 -.190 598
<649 —.034 -.034 -.031 ~.034 —.032 —e025 -.029 «649
«699 l26¢ -131 «135 «l4l <145 <146 143 +699
747 24y +255 «260 »260 264 ~268 267 +747
«800 <347 «350 «352 «355 «354 +360 «358 - 800
« 850 e l4 4l2 <417 421 «alé 422 422 -850
- 899 o445 «450 456 o408 <454 459 459 «899
«929 <450 «454 456 +463 <466 «ho4 <468 929
+950 0443 e 448 <451 2457 +455 «460 +457 950
«998 «059 0060 068 +072 077 .079 <046 « 996

635 2
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TABLE II,- SURFACE PRESSURE DISTRIBUTIONS; EXPERIMENTAL AIRFOIL (26a) - Continued

(d) a =1,0°
P AT -
/C ] N=0.50 | M=0.60 | M20.70 [u-o.?« ln-o,zo [;:0.75 AALN=°‘79 Lf’“'“° ‘]n=o.ax |n=o.az 1 M=0.83 ‘[ x/c
UPPER SURFACE
0.000 | 1.019 1.063 1.110 1.137 1150 1.159 1.163 1.107 1.171 1.181 1.181 | 0.000
<003 | -.022 Y .259 376 +408 <452 481 500 536 559 <580 003
<012 | -1.043 -5 -an -.651 -.586 v o —ie2y -.389 -3 -.294 Lo12
2016 | -1.029 | -1.088 —.95¢ -.849 -a128 -.671 -.625 -.575 -.532 -J484 -.433 ~016
2029 | -.s95 -.958 | -1.012 -.959 -2903 -2510 o 94 -.7%0 -7 -.664 -.618 029
.06 | -.783 -.790 -.866 -.937 -.550 -.883 -.858 -.808 -.168 -.726 -.673 - 046
co11 | -s36 -.658 -a21 -.846 -.853 —o83l - 785 - T4y -.743 —.647 .071
<098 | -.561 -.586 -.625 —L634 —13s - ek -.790 -a156 -l141 - 653 .098
c150 | -2a97 -.525 -.570 -.608 -cou8 -1y -.730 -.708 -.693 -.628 150
<200 | —.463 —.490 -.540 ~a572 -.595 -eb82 -.697 -.683 -2679 -.621 .200
2250 | -lase - o460 -.509 -2550 -.573 -.651 -692 | -.699 -.698 -L677 -.638 250
2301 | -le3e —i456 -.500 | -.537 -u577 -.589 -.691 -.0695 -<690 .30l
2351 | -.422 —439 -.488 | -.516 -.537 -.653 -.698 -.689 -.676 351
<398 | -.413 -1430 —415 -.s501 -.523 -.665 -692 | .-.702 -.685 -396
<448 | -.400 —.420 -a463 -e491 -.512 —.492 -a104 -e706 -e695 —.681 2448
<499 —.A17 —a462 —.491 -.511 —i517 -1703 -.703 -T2 -1695 499
<549 -2405 oot -24a3 -1499 -i542 1094 -.T15 -.719 -1699 2549
4600 | -.384 -.409 —.448 -.480 —e493 -.592 —.53¢ -.156 -.155 -.746 -600
.652 | -377 - 1402 —ehl —465 -c4bn -.553 -l -2764 -.790 -.780 652
<700 | -.378 -.395 - 4436 -460 —e4l9 -1535 -1494 -.590 -.821 -.809 .700
.750 | -.387 -2388 —.a23 -e443 -402 -.491 -1490 -2506 -.862 —.861 .150
.80 | -.362 -.3719 ~.410 —.421 —v435 -.466 —.475 -2393 ~.522 -.193 -801
0850 | =344 -383 -.318 -4390 -~ .400 -2403 -2396 -.360 -.279 -.297 .850
899 | -.2d6 —.288 -.292 -.288 -e218 -.281 -\ 206 -.238 -172 -7 L899
L9232 | -.233 -.228 -.220 -.209 —.197 --180 -1 -.158 -.103 -.105 .932
w912 | -.093 -.080 -.057 -.03y -.030 -.018 -.012 -.007 --000 .o10 -.024 JoT2
-89 | -la32z -.a15 009 <oy w2y T <044 08 ~052 .043 -000 .989
1.000 -o11 L0z21 <035 2043 047 <062 . 061 <062 <067 .056 .01s | 1.000
LUtk SURFAGE
~006 600 570 580 566 S5z 553 .553 540 536 524 496 . 006
o1l 229 237 220 183 <19 la4 <180 an 152 46 133 .o11
-020 106 -085 <060 057 051 ole 019 .U30 .019 -.013 -.028 -020
<029 co11 .010 -.009 -.01l -4050 -.040 -.051 -2 004 -.074 —.o088 -.110 .029
<048 | -.055 —.065 ~.094 —ill4 -0 -i147 -.133 -1147 —.151 -.170 -.182 048
.069 | -.o76 -o115 -.128 —.154 -5 2156 -1 -.1a3- -.215 -069
c102 | -l104 -a131 -.150 -1155 -6 —184 -iis1 -.192 —.230 -102
asy | o-liay -.155 —.176 - 186 -.205 -.218 -l -.229 -.278 T151
L199 | -l149 -a73 -2 |- -.210 -.219 -.243 -.256 -.260 ' -.304 .199
2251 | -.168 -.207 -.221 -.229 -.257 -.iob -.219 -2305 -.341 .251
.299 | -l148 -.205 -.221 -.262 -.270 -.279 -2306 —i344 299
2350 | -.163 -.210 —.231 -.266 -.281 -.287 -.314 -350
<400 | -~.165 -.215 -.234 -.272 | -.284 -.292 -3 -400
<451 | -.180 -.225 —i244 -.280 -.292 -.293 -.316 .451
2500 [ -.1a7 -.200 -.230 -.249 -.283 -.251 -.302 —.323 500
2549 | -.167 -.186 -.210 -.219 -1239 -1245 -.245 -.261 -.298 549
2598 | -.126 -1136 —.145 -115s - 160 —2160 -a161 -.170 -.186 598
<649 | -.033 -.038 --030 -l029 -.021 -.021 -.021 -.020 -.033 L6549
699 <09 104 119 132 .18 <149 151 150 .1s5 L6599
L1417 .208 L226 -243 .250 2mn 215 276 274 266 J147
. 800 “308 a3 2345 “35¢ Bn 315 a1 anz 361 ~800
.450 2375 392 1l .420 433 436 438 43y <430 -850
899 <409 425 <449 L4517 wen “el6 475 473 464 L899
«929 <404 423 o448 <457 472 o777 «479 o785 465 «929
~950 393 412 <430 445 461 ~466 <469 460 <454 950
998 012 .0z21 <033 <046 -.061 .067 .070 <056 017 998
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TABLE L.- SURFACE PRESSURE DISTRIBUTIONS; EXPERIMENTAL AIRFOIL {26a) - Continued

(e) a = 1.5°
CP AT - .
Xx/C M=0.50 l Mn=0.60 M=0. 70 l M=0.74 M0, T6 I M20.78 ] M=0. 79 4];A=0.b0 IH=0.81 M=0.82 H=0.83 I a/c
UPPEK SUKFACE
0.000 .981 1.030 1.094 l.121 1.131 1.140 1.152 1.157 1.164 0.000
« 003 -e259 -.110 .158 +254 <312 TY) <396 <449 464 .003
.012 | -1.293 ~1.269 -.969 -.790 ~.0% ~+605 -.567 ~e5l% E Yy +012
.06 | -1.310 -1.351° -1.147 -.976 ~.864 ~ 7 -.731 -.694 ~ 664 .016
«029 | -1.048 ~1.108 1,264 -l.112 -.999 ~a9ll -+ 891 - b47 ~.789 .029
046 -.89% - 940 -1.142 ~1.151 -1.087 ~.981 -.962 ~4%07 -.866 <046
.071 -.696 ~.T14 -.958 ~1.090 -1.031 ~.945 -.913 -.87u -.823 .071
.098 -.637 ~.665 -.684 ~.989 -.994 o914 ETY) -.822 .098
.150 -.559 -.587 -.648 -«500 -.594 ~.844 -.821 -.794 .150
«200 -.508 -.533 -¢595 ~e607 ~e 842 -e861 -.839 -e817 -.781 .200
+250 - +480 -.508 ~.555 -+580c ~e459 -.647 —.843 -.H819 -.774 .250
«301 -e460 -.487 -.539 ~.577 -.508 -.dl1 -.802 -.175 -.762 +301
«351 —e433 ~.470 -.519 ~+545 -.550 ~.780 ~e 174 - 779 -e754 «351
.398 ~.458 -.507 ~<530 -.557 ~-.523 -.792 -.795 -.782 398
448 —e424 ~o 449 -.490 ~e527 ~e547 -e42d -e792 -.800 -.793 448
499 ~.414 441 -.482 -.510 -.540 ~.484 -.175 - 792 -.780 459
«549 -.406 -.430 - 465 499 -.530 - 497 -.575 -.792 -.784 «549
+600 —.421 -T2 ~.494 -e520 -e534 ~e417 - 825 -.825 +600
+652 ~.392 —.424 -.455 ~.487 -ablu -.536 448 -.845 ~.854 . 652
. 700 -.383 —e412 - 047 —e478 ~e499 -e519 -.497 -e002 -.880 700
.750 -.374 -.398 - 434 ~ 458 ~e475 o483 ~.483 -.356 -.895 +750
.801 -e362 -.390 -.413 ~.438 —eb4b ~.462 -.385 -.367 .801
.850 ~e350 ~e3T1 -.385 -+390 ~e403 -+ 401 -e350 -.263 -850
.899 -.282 -+290 -.290 -.282 ~e289 ~.275 -.250 -.177 . 899
.932 -.229 -.231 -.211 -.203 -.199 ~.187 -. 166 -.113 .932
972 -.096 -.080 -.054 -.035 -.035 -.016 -+ 00d «007 .972
989 -eu3l -.018 .009 .0l9 U4 -037 <045 NTY <043 .989
1. 000 +008 «021 2034 «044 «049 +058 « 065 <007 + .059 1.000
LUMER SURFACE
. 006 <699 «690 685 «663 «63Y 649 641 «637 620 «601 .006
«011 «375 374 #3368 *329 <307 .287 .295 «256 257 <240 .011
.020 +209 203 191 .165 . <147 . 146 137 145 .104 .087 »020
.029 .133 .118 .096 <082 <054 .057 <047 «043 .033 .018 .029
<048 .025 .010 -.003 -.016 ~+050 - 049 ~a 042 -.052 -.068 ~.081 +048
«069 -.021 ~.032 ~.086 -+ 061 -.06l 2 -.077 -.092 -.095 -.128 <069
. 102 ~e056 -.073 -.089 -.096 ~e106 -.115 T-el17 -.l28 -.140 -.152 .102
.151 084 ~.108 -.120 -el134 ~al48 - la7 -.145 -.165 -.178 -.193 +151
.199 -.106 -.120 -.137 ~.155 -.173 -.183 -.188 -.191 -.201 -.228 <199
+251 -.139 ~.165 -.l82 ~.189 -«l94 -.203 -—e2l4 -.221 -.260 «251
. 299 -.126 ~.154 -.167 —.180 -.187 ‘-.198 ~o2u3 -.225 -.237 «299
«350 ~o149 -.175 -e190 -.200 -e213 ~.220 -.229 - 244 -.265 .350
-400 -.151 -.179 -e187 —.204 -.218 -.224 ~e235 ~.242 -.277 .400
451 -.160 ~.167 -.199 -.216 -.222 - 244 -.248 -.262 -.286 <451
+500 -.184 -.207 ~.225 —e233 -e242 -e254 -e2617 -.297 +500
<549 -.151 -.164 -.181 -.195 -.200 -.216 217 -.232 -.249 +549
+598 -ell2 -.120 -.123 -e134 ~ol4l -el42 -.138 -e140 -.145 -.163 .598
<649 -.026 ~-.018 -.022 -.015 -.015 -+000 ~.004 -.003 -.008 ~.015 . 649
« 699 .105 «117 138 o141 o142 +153 -158 . 160 .159 .156 «699
Y] .221 .229 254 264 261 273 .281 .285 .285 276 o747
« 800 314 .332 .352 «3b6b .37v .378 «380 .383 .386 .380 <800
<850 .381 +401 424 +435 <439 <439 447 448 o452 448 «850
.899 406 434 458 «467 471 477 485 489 <487 482 <899
-929 410 «433 453 <4617 ale 479 «485 487 +490 480 .929
=950 -394 <423 445 - 453 <hbh 471 &7l 473 476 471 +950
«998 . 011 «018 034 <040 <045 057 067 07t «059 027 <998
635
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TABLE II.- SURFACE PRESSURE DISTRIBUTIONS; EXPERIMENTAL AIRFOIL (26a) - Continued
(f) o = 2.0°

CP AT -

x/¢C tuo.so [u:o.eo ln:o.ro. ln:o.u

H=0.76 In:o.u ln-o.79 In-o.uo Inzo.ax M=0.82 [H=O.83 Ix/c

UPPER SURFACE ‘

0. 000 «897 «9T74 1.061 1.09¢ 1.115 1+130 l.141 1.162 1.173 0.000
003 ~o471 - .246 027 +156 ¢33 «307 331 <407 458 «003
012 -1.551 ~1.473 -1.089 —.884 ~.173 -.702 —.640 -.525 ~447 -0l2
016 -1.520 ~1.679 -1.283 -1.061 -« 956 —et86l -.813 - 709 ~e633 +016
.029 ~l.212 -1.344 -1.404 -1.220 -l.101 -1.025 -+955 ~.848 -.799 . 029
« 046 -+939 -1.011 ~1.426 -1.237 -1l4177 -1.070 -1,002 -.924 -.851 046
<071 —+800 - B846 -1.258 ~l.215 -l.129 -1.022 “.984 -.882 —B46 071
« 098 -«700 —e 742 -.793 -l.172 -1.109 -1.031 ~.987 ~.884 —+862 ~098
.150 —e604 ~ o549 -.662 ~1.097 ~1.029 -.971 =947 -.837 -.798 150
<200 —e541 -590 -.630 ~.890 ~e958 ~<930 -.931 -.852 -.790 200
+250 —+514 —e548 —+595 ~e480 ~e93b ~e927 -«909 ~a 812 ~oB848 -.803 «250
«301 —e491 ~e525 -.576 -«556 —«927 —.904 ~.873 ~-848 - 820 -.780 «301
» 351 —s4l4 ~«503 ~e547 —e55Y ~e458 -.893 | -.888 868 -.824 - 777 «351
«398 —.457 ~.483 -.526 -.551 ~«450 —.907 -.890 —.852 — 844 ~+801 «398
448 — 445 -.471 ~<493 ~e902 ~.885 . —eB862 -.837 -.808 <448
«499 o432 462 ~e530 -.881 ~+ 894 -e8b1 -.853 —.827 « 499
«549 | -.4l6 — o bbb ~+520 ~a4d4 —.875 —e855 —.842 -.803 «549
«600 “e4lé — o449 —e524 ~e4l3 —.863 -.896 -.878 -.852 =600
«652 -.407 —.429 ~e509 — <435 —.559 -a918 ~.904 — 874 «652
« 700 -39 —.421 -+503 — 460 -.373 -a942 ~e926 =903 - 700
+150 —+386 ~«409 —e415 ~e448 =.364 -e511 ~e957 ~+950 «750
<801 -.3173 -.391 —e45p —.438 —+368 ~.328 -+395 ~e410 . 801
850 ~e353 —-<369 ~+401 —e384 ~e327 -e256 -e256 —e273 -850
«899 —-.282 —.288 -e.285 -.207 | -.233 -.171 -.151 —e193 «899
«932 ~e231 —e22b | -e200 ~e183 —+1586 -.101 =.093 —.145 .932
«972 ~+090 -.080 ~.031 -.0l8 ~.009 006 -.022 -.083 «972
- 989 -+ 026 ~+017 «029 +040 0417 -045 ~.004 ~.055 969

1.000 +008 .018 048 <059 <062 2054 «007 _~e04l l.000

LUWER SURFACE
+ 0006 «B05 - 780 <756 o747 <746 715 .721 685 +680 <669 «006
.011 <469 444 <432 «422 «394 304 «371 +355 <324 «304 011
-020 .308 275 265 258 233 235 221 188 175 1386 .020
. 029 T .207 « 204 .178 «162 «l47 o132 +140 116 103 «070 «029
+« 048 - 094 « 092 068 « 061 ~033 U4l 027 «007 -.007 -.021 +048
« 069 «038 «040 020 «006 008 -+010 - 024 -« 031 =-.073 . -069
+102 -.001 ~«011 -.033 -« 035 ~<043 —e0b2 —+059 -.061 -.093 «102
151 -2 042 ~e0Q57 —e086 -.088 —«086 ~e093 -.093 -.110 -.127 .151
<199 ~.079 ~.085 -.096 -.107 -elle -el27 -=126 -.136 ~.187 «199
«251 -.098 ~+105 -.131 —«l46 ~e157 -.153 ~o 169 -e217 «251
«299 -.090 -.098 ~-.118 —el43 -el52 —«154 -el72 —e233 299
- 350 ~elll ~.124 . ~.l46 —e163 -.170 -.181 -.189 —.248 «350

+400 -s1l18 -«130 -e153 ~el72 -el84 -e183 -«195 —«256 -400
-451 -e135 ~ 151 -.168 ~el92 ~.190 —.202 -.212 ~+240 —e264 451
« 500 -«153 ~e163 -.180 =204 - <208 -.218 -.219 ~.253 —.281 «500
«549 -.133 ~ o145 ~e.163 ~=170 -.176 -.181 -.190 -e211 ~e238 549
«598 -.096 ~«104 -.113 —.115 ~ell7 -.119 ~-.133 ~e135 ~.160 598
<649 -.013 ~.020 —+0086 +«001 «006 «013 « 005 001 ~.017 «649
«699 114 124 .138 <157 .165 167 170 °164 142 « 699
« 747 «225 240 251 <277 285 290 - 289 .2179 «270 747
«800 .318 «339 +360 379 +385 «389 «393 «380 «364 <800
-850 «383 - 403 429 Hoh <450 «h52 «453 445 -432 -850
. 899 <415 «434 458 4127 »489 «489 «489 417 «462 «899
929 «415 430 +459 419 =488 492 <493 © 478 <461 «929
« 950 397 418 «448 s 4606 <476 <479 «482 o462 448 950
«998 009 «0L7 026 « 04 <061 062 050 +018 ~ <064 «998
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TABLE II.- SURFACE PRESSURE DISTRIBUTIONS: EXPERIMENTAL AIRFOIL (26a) - Continued

&) a = 2.5°
cp AT -
x/C [ H=0.50 | H=0.60 lmo. 10 l M=0.T4 l H=0. 7o ] M=0.78 ] H=0.79 ] H=0.80 |n=o.ﬂl ] N=0.82 ] H=0.83 | A/
uPPER SURFALE
0,000 . 544 .924 1.029 1.075 1.094 1.121 1.135 1.137 9.000
.003 | -.e91 -.430 -.057 .064 153 .231 265 .318 .003
2012 | -1.821 | -1.746 | -1.184 -.973 -ob50 -.1785 —.121 -.663 012
«0l6 | =1.788 | -1.986 | -1.380 | -1.160 | -1.058 -.950 —.893 -.826 .06
<029 | -1.430 |[-1.753 | -1.s22 -1.217 | -1.09¢ |-1.050 ~L98s -029
<046 | =1.097 |[-1.057 | -1.572 —1.256 | -1.164 |-1.096 |-1.0e4 -046
.071 | -.893 -.983 | -1.497 -1.230 | -1.125 | -1.076 | -i.018 071
.098 | -.783 -.821 | -1.383 -1.186 | -1.101 |[-1.056 |-1.000 -098
<150 | -.685 -.706 ~.514 “1.134 | ~1.068 | -1.035 = 960 150
2200 | -.597° | -.635 -.593 -1.106 | -1.030 -1999 -.559 .200
«250 | -.t51 -.588 -+600 -1.105 | -1.039 |-1.008 -.970 .250
.301 | -.526 -.557 -.595 -1.087 | -1.029 ~.994 -.953 301
.351 | -.509 -.531 -.577 -1.041 - 944 -.959 -5l .35]
2398 | -.485 -.509 -.559 -1.026 | ~1.002 -.962 -.918 <398
ce48 | -.469 -.492 -.541 -.686 ~l979 —L9s2 -L922 “448
<499 | -.460 —o482 -.525 —.309 -.985 - 948 -1936 499
L5439 | -.433 -2462 -.505 -.410 —.979 -.576 —.942 .549
c600 | -le30 — o457 -.502 —.456 -.995 -.989 -.961 - 600
.652 | -.421 -.438 -.482 —4dz -.a75 | -1.005 - 985 652
2700 | -.409 —.433 - 464 IPe - 408 -996 | -1.000 ~700
<750 | -.395 -8l —eh4b —v465 - 1340 —.439 =193 .7%0
.01 | -.377 -.401 —a24 —<435 -.343 -.311 -.34d8 .801
-850 | -.155 —3 -.380 - 400 -.328 -.263 -.266 -850
L899 | -..86 -.290 -.280 —.286 -.245 —.188 - 166 .899
2932 | -.234 -.219 --210 -i199 —.lo4 -\123 - 098 932
.972 | -.08s -.076 -.053 -.029 -.009 . 004 -.006 972
.989 | -.026 -.o11 -001 ~035 “047 048 ~030 989
1.000 -000 <019 032 L0562 w73 . 069 024 1.000
LUMER SURFACE
RTY 864 564 821 Y] NTT; .800 166 To4 - 006
-o11 .570 .559 514 524 -85 469 462 ~420 011
020 .389 1394 J3ag 347 1330 0325 302 .219 <020
.029 J291 301 .255 .253 J244 .30 .209 187 029
2048 an 175 .135 L1317 .134 Nz -104 . 085 2048
- 089 123 -110 105 .09 -060 <085 .060 04z ) 069
. 102 .03 .051 .033 - 036 ~030 017 ~004 ~.010 102
151 .005 -.003 -.020 -.024 -.028 -.035 -.036 -.050 151
<199 | -.030 —.0e3 -.059 -.068 —.073 -.073 -L094 199
2251 | -.059 -, 069 -.086 ~.089 -.104 -.113 -120 .251
.299 | -.058 -.064 -.082 -.094 -.100 -.110 —e123 .299
2350 | -.079 -.095 -.110 —at7 -3 | -aa7 - 156 1350
<400 | -.088 -.098 -a23 -i128 -4130 -.138 -2149 -2 +400
w451 | -.112 -.120 —.143 —1a1 —.156 -.164 -.190 451
.500 | -.126 -133 -.158 -.166 -.175 -.189 -2209 500
J54g | -.113 -a123 ~139 -o133 - 14l -a153 -o151 -al66 <549
\598 | -.076 -.082 -.092 -.088 —.0u8 -2095 -.092 -2104 598
reed .002 . 005 005 o2u ol 025 028 .ole 1649
699 125 .139 .150 169 .73 179 slas c179 699
J747 231 J2a7 .268 285 .287 299 ~300 L292 J747
- 800 o323 2345 2370 2380 <387 2394 402 396 .800
. 850 .391 .408 431 Sesl “453 462 465 457 -850
.899 <420 439 468 471 483 495 499 495 899
.929 418 .437 463 9e3] caT8 .491 .498 <490 L9290
-950 399 428 S648 <456 468 483 485 el .950
. 998 o1l 014 026 .051 T .05 018 035 .998

635
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TABLE I1.- SURFACE PRESSURE DISTRIBUTIONS; EXPERIMENTAL AIRFOIL (26a) - Concluded

(h) a = 3.5°
CP Ay -

x/C I M=0.50 ] M=0.60 | M=0.70 | M=0.T4 I We0uTo | H=0.78  {%e0.79 ]n:o.ao 4Ln=0.tn I W20.82 | M=0.83 ] x/cC

UPPER SUKFACE
0.000 L6047 .807 .956 1.022 1.040 0.000
.003 | -1.203 -.113 —.234 ~.060 031 003
c012 | -ze578 | -2.025 | -1.353 | -1.139 | -1.003 012
J016 | -2.483 | -2.255 | -1.565 | -1.320 |-l.491 .0l6
L029 | -1ie16 | -2.343 | -1.724 | -1.48s | -1.365 029
c04s | -1.347 | -2.209 | -1.732 | -1.5010 | -1.3s5 046
.071 | -1.106 -.981 | -1.691 | -1.474 | -l.s6z .07l
.098 | -.927 -.910 | ~1.648 | -1.449 |-1.3s¢ .098
s1so | -.782 -.808 | -1.556¢ | -1.370 | -1.285 -150
2200 | -.699 ~.718 | -1.462 | -1.326 | -l.232 200
.250 | -.633 -.657 -.690 | -1.312 | -1.226 250
2301 | -.593 -.620 -481 | -1.302 [-l.<lo .301
2351 | -.557 -.586 -.508 | -1.218 | -1.199 ~ S351
2398 | -.532 -.557 -.530 | -1.248 | -1.150 398
L4488 | -.510 -.533 -.531 — 844 | -1.187 . eed
2499 | -.486 -.510 -.529 -.442 | -1.170 499
0549 | ~-.466 -.496 -.507 -.382 | -1.160 549
.600 | -.460 -.479 -.504 —.4l1 - 787 . 600
2652 | -.443 -.463 ~.486 —.413 —.443 .652
<700 | -.432 —o443 —waTl ~700
2150 | -.407 -.425 - 449 750
.801 | -.390 ~.394 oSt 801
<850 | -.365 -.355 -394 - -850
L899 | -.286 -.272 -.282 899
s932 | -.z28 -.207 -.214 L932
<972 | -.082 -.068 -.050 912
.989 | -.026 -.011 014 . 989
1.000 005 . <010 .036 1.000

LGWEK SUKFACE
006 993 ~972 T4z T925 918 006
.01l T .122 .678 640 .61s .01l
.020 562 .548 .503 500 <480 J020
029 455 .e21 ~el6 Ja92 wan . 029
048 -309 301 278 J2%4 209 .048
069 242 .233 .215 - 203 .206 069
102 166 .149 142 133 1139 S0z
S1s1 S091 .77 .081 .079 .151
139 S043 040 .032 .030 1199
. 251 soll -.000 .00l -.004 251
.299 007 -.003 -.003 -.009 1259
.350 | -.025 -.039 -.0641 ~.04l ~350
.400 | -.039 -.056 -.058 -.057 400
-451 | -.066 -.078 -.088 -.08s “451
<500 | -.083 -.093 -.099 -.106 -s00
“549 | -.073 -.084 -.051 -.090 . 549
.598 | -.046 -.057 —.046 - 044 .598
L6549 .023 025 044 052 669
+699 144 150 179 .189 «699
.T47 246 .258 .291 2303 L1417
800 341 350 .388 .403 2800
. 850 .402 .419 451 <460 -850
. 499 o428 .449 477 .49 899
929 422 443 w418 <494 <929
.950 408 <429 .460 480 950
998 -003 001 .030 <060 <066 .998
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TABLE II1.- SURFACE PRESSURE DISTRIBUTIONS; THEORETICAL AIRFOIL

(2) @ = -0,5°
P AT -
A/C ln=0.50 k'O-GO IH=0. 70 |N=0.71. |N=0. 1) to.ﬂs l&=0. 79 h’O.bO [--o.al |H=0.82 I}t=0.83 ]IIC
UPPER SURFALE
0.0u0 L.064 1.083 1.119- 1.1338 lalas l.154 1.157 1.162 1.166 l.166 l.172 p.000
+ 003 «451 « 508 «592 «630 640 Y113 «678 «691 <703 ~710 .003
.012 —e220 -.210 -.095 -.074 -«015 <034 019 .036 <061 «080 .012
« 016 ~e b0 =+316 -.207 -.173 ~elzo -e13u -.075 ~=U79 -.066 -.057 016
«029 ~e42b -e378 —.384 -329 -.311 5 -e293 ~e 206 -e258 —a206 «029
+U46 ~e4ld —ebl4 —.437 —ehlée —e425 -e413 —e%13 -390 -.382 - 046
<071 ~+399 =+395 —e410 ~e380 ~e402 -+ 386 ~e376 -e372 .071
+J98 —+358 —e364 ~-.373 - 375 -+303 -e374 -«377 -+365 -a355 <098
«150 ~e3l3 —333 ~e364 —e379 -e385 -e382 -a383 -.380 -.378 +150
«20v —.309 -319 =355 ~+380 —e345 ~+393 ~e398 -e401 ~+403 «200
«250 ~.329 —=338 ~«359 —e37¢ ~«367 --400 ~«399 —-404 —+398 «250
+301 ~e339 ~e353 —e361 ~e363 -e382 ~¢ 380 ~a%32 —e433 «301
351 —e335 -+353 ~2369 -.3719 ~«396 ~40% -+401 ~.422 .351
398 —e320 =337 ~e365 —e342 —e3%0 ~e420 -« 430 -.438 -4l «398
s 443 —e343 ~e365 ~+398 -.419 —+435 ~«%71 ~e 439 -+502 —+503 + 448
. 499 -e234 —351 -<381 —e402 ~e423 ~ 457 — b6y -.501 -.506 <499
« 549 —e335 -<355 -.389 ~ehle ~ b3 —-475 ~+506 -«527 ~e553 «549
<600 —e343 —e365 ~«403 -. 427 ~ebiu -<500 ~e522 ~.545 —e565 «600
«652 -«350 ~e369 —+407 —e432 ~e454 ~a516 —e56d -«591 —e621 «652
+ 100 ~e354 -«374 —.411 ~e430 —e4063 =504 -<553 - +640 ~ <675 —«b65 «700
« 150 -e 340 —e358 -e389 ~e4l2 —e431 — 459 ~e4ll - <490 —a715 «750
«301 —e3l4 2 —e343 -+366 —e31c —-.381 -e381 -+365 —e353 <801
<850 -e293 -+318 -2326 =333 -.329 -e327 ~.316 -e271 —.256 -850
~d99 ~o24d —«253 T-e249 ~e247 ~e239 ~230 -.218 -.187 ~el57 «899
«932 ~e192 ~el79 -« ~elol —.148 -.136 -.127 -.103 -.0117 «932
949 -.136 -eil2 -e100 ~«092 —e0124 - 060 -.055 ~«040 -.019 «949
.972 —.072 -«030 -.015 —edu%d 012 -0ls 027 <034 «045 +972
« 989 —e 017 «026 2046 V54 « 068 « 073 «079 083 «082 «989
1.000 <044 <070 +089 - 094 <101 «102 «108 108 «100 1.000
LURER SUKFALE
« 006 4062 <447 498 +50a «Slz 532 «525 «542 «545 «539 «556 «006
<011 019 <018 050 <070 <87 «098 «l05 «i04 «110 <128 ol4é <011
.020 -.231 —e24l 218 -4l ~+250 -«211 -«207 -.208 -el96 -.182 +020
029 —e301 -e357 -e371 —+380 ~e3e0 -+ 392 ~e374 -«361 -.342 =344 +029
«Uel —e323 —e379 -e396 =451 ~ 469 —e4l8 —e&75 =471 -<486 —+4B80 =483 «048
« 069 —e326 ~e368 ~e3 9 ~.442 —+450 - 44y ~ o469 -+ 409 -<474 —a467 —463 <069
<102 -.320 -<390 -.637 ~a43b =e480 —e495 —.495 —+496 ~a488 —e485 «102
<151 -.306 ~«375 -e4lu ~ o430 —.4bl 323 -+559 ~ 601 ~.594 —.583 «151
199 =.2717 ~e342 —-e371 —e395 ~e431 —e44l ~e458 -e539 —5717 —e564 «199
«251 ~e«252 -<319 —+355 ~+3172 —e4U3 -.425 ~e43] - 457 ~+576 - 598 «251
«299 —e253 —e319 —355 —e313 —e4U0 —e4ll =~ e465 ~+491 —«537 —.622 «299
«350 ~.252 -a320 ~+345 -.300 —+394 ~«410 —e%3] -.451 -.504 —-<597 «350
«400 ~e251 —«301 -<330 —+35¢ ~e2381 -.393 ~.410 -.437 —.415 =624 «400
+451 —.451 =293 -e32¢ =236 —.357 -.370 : -e402 —e409 —e469 «451
2500 - 4225 —21% -+301 —e315 ~.329 -.338 -+359 -.372 —«315 «500
. 549 —.2l1 —e249 ~e273 —ectd —«290 -+300 -.316 -e320 —e2917 «549
«598 —.186 -«201 -e216 -e235 —.238 —e2%3 -.250 - 253 -.255 .598
- 649 ~al20 ~e136 -el33 —elsl =el39 ~elé2 -e 142 -.136 ~e133 -.123 +649
<699 -au35 -«033 -.018 ~.016 -.V10 -.009 -. 004 «006 011 .019 «699
o 1417 102 110 «137 o lés o147 «lb6 160 <164 <171 175 + 747
<800 <243 *254 277 <284 « 286 <287 +290 «292 «296 «297 «800
<850 321 - 329 356 <359 e302. «36¢ «365 «362 «367 «371 <850
« 4899 336 «364 «390 «395 «399 <400 « 406 «404 +#06 412 .899
. 929 <346 «362 .388 «397 «403 «4u6 «406 «408 414 415 <929
« 950 «329 *345 «374 <381 <3806 389 «396 «399 «402 <403 950
«969 «295 309 «338 «340 «350 <356 «358 «365 368 «368 . 969
«998 «037 «048 +073 <078 +Ub3 -0806 -092 «099 «100 +092 «998
o4l
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TABLE III,.- SURFACE PRESSURE DISTRIBUTIONS; THEORETICAL AIRFOIL - Continued

() a =0°
CP AT -
x/C IH=0-50 lH=0.60 IN=O.‘ 70 EO-"’Q ]H:U. 7o }Q=0. 1o }' }1:0. 80 l‘-‘-o.ﬂl }1!0.82 }'=0.83 I X/C
UPPER SURFALE
0.U00 1.153 l.159 1.167 1.1069 1.177 l.178 l.184 D.000
<003 «530 «576 «619 « 527 +635 <653 679 «003
+012 «139 -e110 -.087 -«000 -.025 -.001 016 <012
- 016 #2699 —ellb -.183 ~e 185 —.145 ~+137 -.107 +016
« 029 —e404 — o404 ~e 369 ~e 318 —e342 —«308 —e289 « 029
« 046 —+530 —+531 -+506 - <496 ~ 485 —<476 —+40l « 046
<071 o493 -e4il4 —e 419 —e4bb o460 ~e%39 -o427 «071
<098 —a457 | —.454 ~.454 —edbh — 428 —+419 —«404 +098
«150 —e424 —e434 ~e429 -.430 —e417 —a4lb —.417 «150
«200 -.4l4 ~e%433 -.427 —e438 =426 ~e433 —.425 «200
«250 ~e4l3 — 431 ~.433 - +428 ~.%23 —e4l3 — o426 «250
301 ~eh4h 8 ~e 444 -e520 —e503 —e480 ~e455 «301
«351 —e4%33 ~+435 -~ 421 - 524 —+514 - 489 «351
398 - 450 ~+460 -e463 -.458 -e512 ~.508 «398
%4l ~e4Bl ~e%95 -e51l — <490 —+54b —.543 <448
« 499 — o473 —.488 -a525 —+524 ~+525 ~.556 «499
<549 - o487 - -«505 -e532 —e563 —e574 -.581 «549
<600 -«5l¢ —e527 ~e539 -.585 ~«598 ~.614 «600
<652 -2511 ~e343 -e592 —e638 ~e650 — 666 «652
<700 . -+500 —e517 -e508 -a672 -«719 -700
« 750 - +455 =40l -.4b8 -.575 —«775 <750
<801 - o383 —~e384 -e3179 ~e345 —e670 «801
-850 — 334 —«330 -e325 - <298 —~a2643 -850
« 899 —e244 —e233 -+ 220 —+208 -.178 —al46 « 899
«932 ~el35 —el46 -.136 -.120 —.096 -+071 «932
949 —«043 -« 071 ~.000 ~+051 -.035 -.018 «949
Te9l2 ~«002 008 +013 <023 «033 <039 «972
<989 ~U58 <062 - U69 074 <076 «074 «989
1. 000 «087 «089 +092 « 096 «095 «089 .C00
SURFACE
« 006 «592 616 «610 «608 «613 « 006
+0l1 «l198 «169 «176 «195 #197 «011
-020 —el21 ~a119 -el2l —e132 ~«110 <020
« 029 - 280 —.285 -+204 -.215 -.260 - 029
<0438 —.387 ~e362 -+376 -.388 <048
« 069 —«393 -.404 - <405 -+394 «069
«102 —e408 -+430 ~e430 — 429 «102
«151 ~e426 -+453 —J514 - 4539 el51
«199 —.386 ~e%l5 -+433 -<520 «199
«251 ~.379 -.397 —e424 - 529 «251
«299 . —.355 -.3061 —417 —«&79 «299
+350 ~e372 -+ 384 ~e4l3 —o472 «350
<400 ~«363 —.315 - +402 —«483 <400
«451 —e34% -.357 ~.371 —.431 <451
«500 ~«321 -2327 -<339 -.358 «500
« 549 —287 -.293 -a2301 —e318 <549
<598 ~e238 —e 243 —e241 —-e252 «598
« 049 -.132 -.134 —el34 -.131 «649
«699 -+ 003 «.003 <005 012 «699
<147 163 «168 <169 <177 « 147
« 800 +305 - 307 «307 «309 -80G0
«d50 380 384 <384 «385 «850
«899 «418 424 424 -425 <899
«929 o421 o427 427 <426 «929
<950 «405 +408 410 412 «950
- 969 <368 +373 373 <374 «969
«99Y8 «082 .085 «085 «075 «998
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TABLE IIL.- SURFACE PRESSURE DISTRIBUTIONS; THEORETICAL AIRFOIL - Continued
(¢) a = 0.5°

LP AT -

A/C |N-0.50 ln-O.bO IH=0-70 [H!O.Tﬁ ]A=0.7b 44b=0.18 F=0.79 F;U.HO kzb.al r=0.82 r=u.83 AIXIC

UPPEK SURFALE

0.000 1.159 l.lo2 1.166 1.173 1.178 1.186 1.189 p. 000
.003 proes <470 .502 .513 .563 .576 .003
.012 . -.292 -.240 -.207 -.186 -.113 -.093 .012
. 016 : e3¢’ -39l ~.349 -.312 -.245 -.220 .016
.029 -.579 ~-.526 ~.478 -.403 -.409 -.379 .029
<046 : - 157 -.698 -.688 -+ 660" -.631 -.58b6 —.560 046
.071 -.614 -, 665 -.672 —. 644 -.623 -.592 -.541 .071
.098 ~.559 -.575 ~.606 -.630 -.646 -.619 -.603 .098
.150 —.467 -e460 -.478 - 480 -.456 .150
. 200 -.403 -.497 -.493 ~ 481 -.482 .200
«250 -.4ln ~.470 -.450 ~.467 -.519 . | -.498 .250
.301 -.513 -.579 -.549 -.533 -.518 301
.351 -.4l8 -.583 -.6u0 -.528 -.538 .351
.398 -a494 -.480 -.601 —.547 -.535 .398
. 448 -.523 ~.532 -.619 ~+603 -.588 .448
-499 -.512 -.529 -.599 -.605 -.607 499
. 549 -.522 -.553 -.615 -.622 -.640 .549
.600 -a524 -.553 -.549 —.648 -e637 «600
.052 -.534 -.572 -.574 -.712 - {-.708 .652
. 100 -.508 -.532 -.589 -.759 -.755 .700
L7150 — 453 -.466 -.459 -.815 -.818 .750
. 801 -.384 -.386 -.375 -.416 -.704 .801
.850 -.327 ~.326 -.315 -.234 -.250 .850
. 899 -.230 -.226 -.217 —.149 -.131 .899
. 932 -.157 -eieZ -.138 -.l28 -.075 ~.061 .932
-949 -.085 -.071 -.062 -.059 -.022 -.019 949
972 -.0Up 005 .010 015 -036 .029 . 972
989 . «04Y «057 .058 . 065 074 .052 . 989

1.000 070 079 .082 .086 .088 | .067 L. 000

LUNLR SURFACE
.006 .712 .705 .698 .707 «696 691 +008
.01l .297 <304 .293 L3067 «295 .305 .01
.020 «004 .008 - 012 . 005 -.009 | -~.006 .020
.049 : -.123 -.145 -.143 -.150 ~.157 .029
. 048 - 242 -.270 -.251 -.261 ~.271 .068
<069 -.268 —-.266 -.2b0 -.293 ~e302 «069
.102 -.295 -.305 -.316 -.339 ~.363 <102
«151 -.316 o329 ~.345 ~.391 ~+420 .151
.199 -.293 -.309 -.331 -.355 ~.380 -199
. 251 -e295 -e309 -.331 —360 ~.380 .251
.299 -.282 -.294 -.310 -.342 ~.428 .299
.350 -.301 -.313 -.331 -.380 -.392 .350
.400 -.301 -.313 ~e331 -.372 ~ .41l +400
.45} -.291 -.298 -.314 —o348 -.383 .451
.500 -e275 -.288 -.303 -.320 ~a341 »500
.549 -.258 -.264 -.211 -.286 ~.306 -549
»598 -.217 -.223 -.226 -.235 -.243 .598
.649 -.120 -.122 -.123 —.124 -.125 .649
. 699 003 .008 . 009 .013 .013 699
747 .165 <169 .176 179 .178 767
.800 2311 .313 .36 .318 .307 .800
. 450 .386 .388 .393 394 .381 .850
.899 425 425 .43l 432 423 899
«929 425 .| .425 426 <433 426 .929
.950 .406 .406 410 416 .408 .950
. 969 366 .372 372 2375 .368 .969
.998 .068 .072 074 2072 .058 .998




TABLE III.- SURFACE PRESSURE DISTRIBUTIONS; THEORETICAL AIRFOIL - Continued
(d) @ = 1,0°

CP AT -

a/C [N=l).50 |H=0.60 ]N-‘-O. 70 ltO.WQ F‘O- To llfo.lb |H=0.79 l =0, 80 t"Ooﬂl k=0-82 }'“0.63 I x/C

UPPER SURFALE

0.000 1.025 1.115 l.150 1.159 lelé8 lel77 lel?8 1.183 1189 p.000
«003 -.092 =184 320 379 -410 +443 «453 477 «524 «003
2012 - 176 ~e631 ~e405 -edla -«315 ~eb0 - 247 —185 ~el42 012
U186 -.872 -el67 -e570 . ~.504 —e463 -«4l9 -e392 — <354 — 2294 016
. 029 —e 194 —e831 —eb9 — o638 ~.607 -+567 ~+522 ~ o481 ~+450 -029
<046 - 746 =901 ~ed83y —e778 ~.753 —slct -.698 - 653 —«621 « 046
« 071 -+651 —.807 —.811 ~.773 ~.153 -.712 ~e673 —e639 071
- 098 -e539 -.615 -«807 —a857, —.821 -+ 808 -e771 —e740 -<701 +098
-150 ~.458 —+517 —+496 ~a7c7 =747 —e743 -.715 —e662 —e632 150
+200 —e434 —+503 —e535 ~e467 ~e 706 -« 104 ~eb61 —eb45 —eb49 «+200
250 ~e420 =484 -<5'9 —e4b1 -.457 ~.025 -.675 ~e613 -.610 «250
<304 ~e4l4 ~+495 -e563 ~eb12 —+554 ~v633 -e652 -abl4 —«601 -301
»351 -2391 —e%60 —e5U3 —eb43 —.560 —eble ~+638 —eb22 351
«3%0 ~e393 —+458 -«507 -.511 —«581 —+503 ~.624 —.602 .398
448 ~.409 =417 ~e532 —+554 -.590 -+589 ~e677 —«b659 <448
<499 —e449 =.515 -576 ~ 605 —+683 -.50617 - T47 —. 741 499
549 —e381 —e449 ~«508 ~e551 —ebl4 -« 588 —e704 ~<698 «549
« 600 -«392 — 460 =491 —.518 -<560 =573 | -.007 -.719 -+727 +600
«652 -e 3906 —ek63 —e493 —e517 —e574 —e 601 Y YA ~.750 -.776 «652
- 100 ~e395 =459 =484 =497 ~.538 ~+540 -e722 ~e769 —.759 .700
« 750 —e36Yy —e425 _—ab4l ~e452 —e467 —+4069 “e4b9 -.809 ~ <805 +750
801 -.335 —e372 ~.382 ~e391 —e391 =391 ~e365 ~.406 — 644 «801
» 850 -<309 =334 —.331 ~e331 —e334 —e326 -.314% —e241 —+254 -850
«899 ~elb5% —e251 -e243 ~e239 -e233 ~e225 —«215 ~+140 —«131 «899
«932 -.191 -e172 —.152 ~.152 —<l4l -el32 -.125 —.071 ~<066 «932
=949 —el34 =el04 ~.-09%0 —+080 ~e072 ~+ 065 ~e 0517 -e022 - --027 . 949
«972 -.068 -.027 -.014 =006 ~U04 .012 <017 -030 <017 - 972
989 -e0lz «025 « 040 «043 « 055 e 063 «G6b .071 <041 «989

1.000 039 063 - 060 075 078 086 +089 081 «059 1.000

LUWEK SURFALE
« 006 791 <792 «802 780 786 + 7706 «788 «782 <768 o764 o756 «006
011 <423 411 423 «402 41y «406 «407 394 +401 406 .381 =011
.020 o134 129 =159 o125 «109 «l386 e122 «l10 <105 «080 «069 .020
029 ‘a037 010 014 - 007 -«0s6 -.032 -.027 ~+040 -.036 —«040 -.0068 - 029
<048 -«072 -.088 —e094 -elld -.133 ~ o140 ~.l41 —el49 by L1 —e174 -.178 048
+069 —eU9% -.106 —.l23 ~e143 ~el15 -.183 —«l76 =s175 ~e191 -.207 « 069
102 -e131 ~.143 "—.l76 —.19% ~el93 -e215 -.216 -.219 = o247 -e255 . <102
<151 -.150 ~e174 =199 -e216 -.227 -e239 ~e2bl —a2506 -e276 —e284 =2305 2151
-199 -.155 ~e175 =200 ~e218 ~e230 —e26) —e249 —e249 . =266 -.282 -.309 199
251 -.155 -.176 —.200 ~«2l4 ~ec3) ~ec43 —+250 -+ 256 -e282 ~ 294 -2311 «251
«299 ~.152 ~.150 -.187 =< 205 —e217 ~e230 —el42 —.246 —e269 —.286 299
+350 -el508 -. 174 —e205 —e225 ~el34 -a256- —e265 ~e24 —+307 =340 «350
«400 ~.157 -.174 ~+206 ~e255 =265 ~ed8U -.311 -.354 « 400
451 ~elb67 -.183 ~.210 -e252 ~ 2064 ~»269 —295 —.341 - 451
«500 -.165 ~.177 —«205 —e244 —e249 ~«258 '-e282 —e314 «500
+549 -+154 -.169 -.191 ~ed2% =.230 ~e234 —«260 —«275 - 549
«598 —e139 -.150 —el68 ~el93 -e197 -+ 198 —e209 —.225 «598
<649 ~.U90 -.089 -099 ~elU4 -.100 -«107 ~+100 -.120 <649
« 699 -+003 -+ 001 «008 018 <017 ~024 028 «0L7 <699
747 .126 .141 -154 ol71 181 -185 «190 «177 - 747

"« 800 0268 «284 «302 319 319 . 325 ~328 «318 800
«850 »345 363 -383 «398 «395 «401 <405 «398 «850
-899 «374 .39 412 «431 435 «439 <443 ~432 899
«929 +365 «385 «410 o429 +433 «e36 43 434 «929
«950 343 «363 «389 «409 -418 «4l5 -428 <411 950
«969 «302 323 348 «369 «370 «376 «380 «365 «969
998 027 040 053 « 068 072 «Q7d «067 <045 .9%8




C

TABLE Ol.- SURFACE PRESSURE DISTRIBUTIONS; THEORETICAL AIRFOIL - Continued

(e)a = 1.5°
CP AT -
x/C IH80.50 JH'O-&O INIO. 70 |H=0.7§ IH'O. 7o |H=0-78 |N=0o 79 lH’O-b‘) [~=°oal IH'O-GZ l”‘u-33 lllc
UPPER SURFACE
0. 000 978 1.043 1.091 lel3e 1.155 1.160 1.167 1.176 Io-ooo
~U03 ~e348 -+207 031 218 <91 316 «348 «421 «003
.012 -1.04¢ —e993 -.d61 ~eH4d ~.463 —+417 ~«390 -+272 «012
+016 -1.103 ~-l.108 —e949 —a696 ~e00% —e 5069 —e 554 — o440 <016
-U29 -«965 -.985 ~1:014 -«835 -.155 —.742 —.680 ~e572 -029
<046 -e 860 -+912 -1.098 —e912 -.876 —.849 -.786 -.707 «046
Q71 -«d09 -.T71 -.938 ~e951 -+ 876 ~.834 -787 —a716 «071
.098 -eb11 -.632 ~+630 - o988 -.937 -.592 -.804 -+794 «098
+.150 -e511 -+ 544 ~-.580 - 895 ~ab75 —e 847 -e81b ~e765 «150
« 200 -~ 408 -.511 -.556 —.68% -.855 -.853 -.5810 —.743 «200
250 460 ~ek87 —e524 -e481 -e813 -. 804 ~e 771 =715 250
«301 ~e450 -«479 -.530 -ebU1 -«751 -a763 ~.765 -aT11 +301
«351 —e423 —ah49 —eh 9% ~e526 -a701 -.733 -e115 -.730 351
-398 -.421 - o443 -.488 -e535 b2l -.719 -e713 ~703 «398
<448 -<420 —o 445 =492 -.553 . —e521 -«751 -« 162 ~e723 - 448
-499 —e410 —e433 -479 -e24l —«550 ~eb61 ~e 179 ~e748 499
549 —+404 ~ o431 —.473 ~+534 —«586 —e438 ~ab80s ~.780 <549
+600 ~.404 —oh34 468 —e534 -e580 —e512 -« 810 ~ 805 <600
<652 —+396 —+420 —abb4 -.521 ~+586 -+558 =+ 544 — <854 «652
« 700 -e397 -.419 ~e457 -2503 - 538 —-.518 —e434 ~ 894 +700
750 -374 -.395 -.022 —s4bl - o79 —<419 -390 =936 « 750
801 -+339 —+355 ~.372 —+3806 -+4U0 ~«391 -<339 ~«373 «801
+850 ~e311 -.323 —e329 —e327 -+339" —«335 -+300 -e237 «850
+899 —e254 - 259 —e2464 -a233 -.231 -.230 -+211 -<135 - 899
«932 -el92 -.188 ~el68 ~el51 ~el4n ~+140 -.l20 -.072 <932
« 949 -e131 -.127 -.103 -.078 ~«075 -.068 —eU53 -.030 + 949
«9172 -+ 005 -+052 ~2026 -.001 <005 012 «025 019 «972
<989 -+015 «000 +033 +052 «057 «068 «076 <044 «989
1.000 «035 +047 063 070 +091 +094 «102 «053 1.000
LUmER SURFACE
«u06 <867 <861 «873 . 855 «858 +850 «851 854 -829 «833 «006
«011 939 544 +530 «51% %99 481 +485 <475 -475 <450 +011
<020 + 264 «252 «238 «231 229 «213 +208 e213 «l66 «020
. 029 «130 124 .110 -076 <062 «0067 «082 <048 «029
« 048 «023 -002 —<0l% ~e025 -.057 ~e 039 -e 053 ~.089 + 048
069 ~eu2? -.038 ~«049 -<072 -.093 ~«084 -.102 -al21 «069
102 -« 070 -.082 -e101 -el13 -el38 ~alah ~eli51 -s175 +102
«151 -+109 ~.119 ~«140 -.157 -el72 -.185 -+185 -e219 «151
«199 -a107 -«117 —.l43 -.157"° -.l78 ~.184 -el84 =218 «199
+251 -.107 -.134 -.153 ~«1l78 -e.192 —el96 —e204 —e261 «251
«299 -elll -.132 —-.147 ~.l88 ~el95 —«203 -e237 -299
«350 e l34 —el47 —el74 —el92 —+d01 -e217 -+220 ~e229 ~e275 «350
«400 ~el42 -155 -.177 ~+1%96 =200 —e2l8 —.223 ~«230 -«279 <400
«451 —el48 -o157 -e181 —e202 -e207 - o243 -e225 - 230 —e272 «451
+500 —.le4 ~.158 —-.179 ~e196 -+200 -ecl5 -.218 ~«220 —e267 «500
« 549 -e138 ~ola7 -.165 —.184 ~el92 -.193 ~+204 —+209 ~.243 +549
+598 -e123 -«136 —<l46 -«151 —elb4 -.168 -.l67 -el69 -«199 «598
« 049 ~«076 -.085 -.080 -.083 ~ oV 86 - Vb4 ~-083 ~e077 . — <0948 + 649
<699 <004 «013 <018 «024 +025 «032 «037 « 040 «027 +699
o747 «132 « 144 161 <173 178 185 «192 196 191 <747
+»800 «273 +287 «311 «315 +318 «328 <331 «333 «331 -800
-850 349 «367 «389 «391 «399 «402 <404 «408 <406 <850
« 899 «380 394 19 o425 o434 <438 <438 -450 ohh] «899
«929 «367 .388 +417 «417 428 36 b4l o443 <440 «929
«950 « 346 «364 «391 <401 «4 04 +olb 419 426 <418 «950
«969 «307 «324 <349 «353 «362 «375 «376 385 <372 «969
« 998 «027 .035 «046 «059 <065 075 082 «093 «050 «998
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TABLE 1I1.- SURFACE PRESSURE DISTRIBUTIONS; I'1FO 1 ETICAL ATRFOIL - Continued

() a = 2.0°
CP AT -
x/cC (N=0.’50 4{14=0.60 ‘M=0.70 IN:O. 74 [N=0- 1o IH=0.7B IMIO. 79 ‘n:o.uo }‘30.81 ‘nso.sz IN=0.83 T x/cC
UPPER SUKFACE
0.000 907 «974 1.074 1.09% lel2l le138 1e145 ls154 l.167 lel175 p.000
-003 ~e549 ~.338 -<063 « 064 =14z 211 «239 275 +352 379 «003
«012 -1.303 -1,219 ~e874 ~+710 ~2050 ~e554 ~«505 ~ bbb ~+395 ~354 -012
«016 -1.327 -1.339 -1.080 =«900 == 824 ~.701 ~«670 ~«607 «016
«029 -1.123 ~-1.187 ~l.176 ~-1.033 ~ 958 -.8082 ~.828 ~.T741 029
« 046 —«989 -1.080 -1.320 ~le164 —~1.090 —e995 —+953 ~+ 904 <046
~071 ~.772 -.841 -l.18¢ -l.114 ~L.u56 —e954 —e912 —.858 «071
- 098 ~e0d2 ~.708 ~e752 ~lel39 ~1s087 -1.016 ~e 962 -e921 -098
150 ~e561 - 602 —e622 -1.028 =956 ~«910 ~.860 «150
«200 =525 ~e559 | —e597 ~eh47 —e937 —«904 —e872 +200
250 —.512 - 544 ~<585 =-+530 -.922 -.889 -.860 «250
«301 —e48e -.514 ~e573 —e576 —.881 -.861 ~e 842 .301
+351 ~.456 - 490 ~<531 ~+543 ~e 896 ~+878 ~e 852 351
+398 ~obhs - 477 =+526 —e547 —ebel --836 ~e823 3948
» 448 =e452 —.488 “e542 ~e574 -.902 —894 ~.874 448
<499 —.427 ~ 460 -.506 —+540 ~.859 7| -.864 ~.858 «499
« 549 —e422 ~ o451 -.502 —.521 = +454 -.880 -+bdg 549
- 600 —.450 ~+498 ~-e527 -a433 ~.886 ~«890 «600
<652 —ab4] —e486 —+510 —e495 -e752 -«937 652
«700 ~.435 473 —e491 ~e495 ~+381 ~«970 «700
.750 ~«404 ~e438 —+452 — o404 -+356 —eb28 «750
« 801 -e360 -a377 -«383 —e347 -.336 -e283 +801
+850 -.326 -.323 -+333 -.333 —+298 —el22 +850
- 899 ~260 -.261 ~.241 —+241 - 238 -s216 =+151 +899
-932 ~el9¢ -.180 —.161 ~+153 —el44 -e125 —+ 084 «932
<949 —«134 -.123 -+097 —«083 -e073 -.061 -.028 - 949
«972 =060 -.050 —«022 —e004 012 +018 «032 «972
-989 =.Ul3 «003 -028 042 Vb4 074 -071 -989
1.000 +033 <047 «059 «070 <096 #1103 « 093 000
*SURFACE
+ 006 «923 «929 «919 -922 918 907 =900 -888 878 -872 «006
011 625 «608 611 +594 +590 oSl 2568 «560 «521 «510 011
«020 . 368 «353 <324 «304d #328 #3063 »291 «285 . «265 250 <020
« 029 vdc2 +208 .188 ol78 « 184 152 «160 o144 .130 <107 «029
048 «092 «080 -050 - 050 »052 «045 »031 -«002 -008 ~«019 <048
« 069 « 040 « 042 «034 007 »007 =009 -»006 ~«018 ~.034 ~.063 -069
-i02 —«017 -.023 ~.043 ~«051 -eU49 ~e067 -.065 -.083 -.090 ~e118 «102
<151 —.056 —.068 --088 —«1l0v =sU98 ~e109 -»114 ~e132 -.150 ~.170 »151
199 -.070 ~.088 -.091 -.100 -.1l1 ~»105 —el24 ~e135 —e166 199
<251 ~.084 ~-105 —ello ~ell6 ~el30 -.132 ~«140 ~ei61 251
<299 K ~.113 —e126 ~el42 =ola2 -e157 -e156 -170 -.188 «299
«350 ~.106 -.118 ~el40 -+158 ~e157 ~.l75 -«190 -e196 «350
«400 —edl7 -e133 ~s153 ~elé3 ~el09 ~.178 ~a 194 -.218 400
«451 -.t22 -.138 ~.158 -+ 166 —.171 ~e183 ~+196 ~e224 451
« 500 -el22 -e137 ~e159 —.171 ~.l68 ~.189 -.189 ~.213 -500
549 ~ell6 -.130 ~.147 <159 ‘-.160 ~.169 ~o167 —«180 -e191 «549
598 -«107 ~.115 —.132 —e133 —.139 -<139 ~.141 —el47 —.160 <598
<649 —<064 ~.064 -«070 -+070 -066 -«061 ~«061 —e 066 ~«082 —e095 - « 649
<699 -Ule +023 -028 « 034 045 045 052 «052 -038 024 «699
- 747 139 152 173 182 192 199 €203 203 «196 .183 <767
- 800 217 291 312 327 332 .338 342 <340 «335 «318 -800
850 353 «364 -388 «397 400 el «412 «4l2 «403 «390 +850
- 899 -383 -392 416 429 #437 «4%43 «448 <440 «440 -422 « 899
. 929 «373 «382 <407 424 2433 «443 o445 «h45 <439 419 «929
«350 »348 366 384 +«400 2409 422 428 »428 417 <392 <950
. 969 <309 «319 «343 «360 +300 « 380 ~388 «386 - «374 o344 «969
«998 023 «040 047 «057 069 -« 082 <094 «043 046 ~010 «998
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TABLE Iil.- SURFACE PRESSURE DISTRIBUTIONS: THEORETICAL AIR FOIL - Continued

@ a-= 2.5%
CP AT -
xic J:=o.so |n-o.on |n-o. 70 [n-o.u ln:u.n Pw=o.lu }1-0.19 }u=o.eu kao.al on.az F:a.ea I x/c
UPPER SURFACE
0.000 .813 897 1.016 1.070 1.089 1.116 1.128 1.135 p.ooo
<003 | -.v06 ~+682 -.288 -<lle -<0el 07 <040 <1ls -003
iz |1.587  f-1.e88  |-1.046 -.832 —e 741 ~+640 -.59 ~e544 .012
.016 1.568 J-1.636  }-1.220 -1.007 -.913 ~ 802 -.762 -.701 .016
4029 [-1.304  [-1.435  [-1.389 -1,196  [-1.081 -.982 -+ 925 -« 865 £029
2046 L0910 |-1.230 |1.447 ~14260 1.157 1.058 1.033 -.971 <046
«071 -.879 -+932 -1.382 F1.221 lelao 1.037 1.002 -.956 .071
.098 | -.757 ~+803 -1.307 -1.258  Fl.200 b1.093 F1.040 F1.014 .098
<150 {-.619 —+856 ~+500 -L.159 -1.095 -1.015 -.971. | -.948 «154
<200 | -.580 ~+606 -.600 }-1.138  £1.100 -1.007 -.966 -.923 200
«250 | -.551 -.584 -.609 ~1.100 -1.0068 -1.0u8 -.979 -.942 +250
+301 ~.518 -+552 .59 -e418  [1.014 -.994 -.955 -.920 «301
$351 | -.487 -+516 -.563 -.991 -i950 -.929 -eu97 .351
2398 | -.ad5 =505 o549 -.49% —ey96 -.959 -+936 -+ 904 -398
2448 | ~.48l ~4515 -<557 — 545 -a417 -.988 -.969 -.931 <448
2499 | -.454 4482 —+524 -+534 -ehlé -.913 -+960 -.938 439
<549 | -.444 =471 -.514 ~.541 ~.465 ~.997 -e974 -.954 «5649
«600 | -.439 =+465 -509 -.536 -+505 - 995 ~.983 -.966 <600
-052 -.426 ~+451 - 494 ~e524 —.504 -.507 F1.024 1,004 «652
«700 | -.423 ~sha4 ~.485 ~«506 ~+360 ~.728 1,040 -700
<750 | -.391 ~s411 ~.443 —e405 =340 ~e391 —e545 -750
.801 | -.351 ~+368 ~.385 ~.393 -<308 -.282 -.357 -801
-850 | -.3ls =329 -.330 —e340 ~.279 -e226 ~e262 -850
-899 | -.261 -.257 ~e241 —ec4b -.202 -.161 ~-136 -899
«932 | -.191 -+181 ~e152 —el59 -a132 -+ 086 -o0l6 -932
2949 | -.130 -.121 -.098 -.0a3 - . 006 -+036 -.035 +949
2972 | -.065 =+ 046 -.019 -.011 -.002 -0l4 -029 .013 .972
989 | -.009 -+000 .032 . 043 <050 .067 <071 +036 -989
1.000 .035 <044 .056 .07 089 <104 «097 .058 000
LOWER SURFACE
<006 «985 +983 -989 -9617 ~9oh <957 =956 3 -006
2011 | 708 +705 -689 -668 <660 +653 +643 -6217 <011
-020 464 434 «431 <409 -39 -387 «378 <304 «020
-029 2307 +299 +290 -2n 2065 <267 «246 -220 -029
- 048 -17% s167 o149 elél .125 -125 .113 «100 <048
-069 -114 4113 -086 - 084 071 -uS8 <00l <043 <069
. 102 -039 +033 2024 «010 .017 -003 .00l -e0ll .102
«151  [-.009 ~+013 ~.035 -.035 ~.034 -.068 -.057 -.049 .151
»199  |-.031 =036 -+049 -.062 ~e050 -.067 ~e 076 -.069 199
-251 | -.034 -.068 -.074 -.01% -a09i -+096 -.095 <251
2299 | -.050 ~«05% -.073 - 092 - .087 ~-097 -.125 299
«350 | -.075 —+084 -.103 ~elle -e119 —.124 -e137 «350
-400 | -.089 ~<104 ~.119 ~eleo -.133 —<145 -.165 <400
«451 | -.102 —«llé -.129 -el35 ~al47 ~el49 -eléd «451
. 500 -.107 ~«l13 -.1217 -el3s ~e145 -.147 -.l162 ! -500
.549 [ -.106 -«1l14 ~e126 -el28 -e133 -e135 -.148 -549
.598 | -.090 =099 ~.111 -ello -.107 ~.115 ~.133 -598
649 |-, 049 =4052 -+055 ~e040 - 041 --046 -.058 <649
£699 .029 4035 <040 -060 -067 <059 +050 «699
L1747 -148 <160 .176 «203 216 .213 -205 =747
. 400 .281 +304 «325 *345 «358 +355 <344 «800
.850 +359 +378 ~400 %23 «433 <434 -421 «850 .
«899 «386 402 -430 ~%53 0466 <468 «453 -899
+929 .377 -396 ~426 <445 403 <462 <450 -929
. 950 .352 «376 #402 422 «436 <442 424 +950
«969 <315 +330 .352 «385 <394 «399 375 2969
. 993 .021 «035 .039 070 -089 086 £039 . -998
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TABLE 1I1.- SURFACE PRESSURE DISTRIBUTIONS: THEORETICAL AIRFOIL - Concluded

(h) @ = 3.5°

CP AT -

X/C TH=D.50 |H=0.60

[reonro

|H=0.Vv IH=\).76 lﬂ=0.16 k=0.19 —!NSU.BO }1=0-61 |H=0.82 F=0-83 ] X/

UPPER SURFALE

0.000 «563 <928 - 985 l.024 «000
«003 ~le %24 ~.496 =280 =elbs F-003
<012 -Z.177 —1.243 ~-1.020 ~e913 «012
016 -¢el1l ~1.42¢ =1l.160 =1.057 016
<029 ~1.771 ~1.641 ~1.378 ~lect3 2029
« 046 ~1.313 ~1e574 -1.403 -le310 046
+071 -1.089 —1.615 -1.400 ~1e294 <071
«u98 ~.896 ~1.629 -1l.423 -l.319 <098
«150 ~e730 ~1.507 =1.344 1.243 <150
.« 200 ~e.668 ~1l.418 -1.303 ~1.220 « 200
«250 —ab24 ~ o4 b4 -1.280 =2+20¢ 250
«301 -.582 ~ 497 -1.229 [~l.184 «301
«351 ~e 545 ~e536 =1.253 ~1.19v «351
»398 -.522 ~e552 -1.168 1.137 «398
«h48 -.527 ~.581 -1.071 ~1.190 N « 448
«499 ~.489 ~e544 ~«406 [=lel4? «499
«549 -a415 —<537 —«39 ~1.173 «5649
«000 -e466’ -e531 ~e428 ~ol4l <600
-852 ~.454 ~e519 —« %52 —e %45 «652
- 700 —shbe ~o488 —e460 ~.354 700
- 750 ~.411 ~+451 —~2429 ~e331 «750
. 801 -363 ~.388 =379 -«307 «801
-850 —-e321 ~e337 —e326 =277 «850
« 399 —.251 ~.253 =247 —ellé - 899
«932 ~.187 -el67 -e164 -e130 .932
. 949 —e124 ~.102 -«096 -.063 « 949
.972 -.058 ~e023 ~«0lo «005 .972
- 989 -.011 .028 *04e - 059 «989

l. 000 «035 +058 <087 «100 j . 000

LUWER SURFACE
«U06 1.044 1.055 1.055 1.054 1.040 «006
011 s 053 »833 829 793 =781 «011
020 615 «601 +5T1 «574 552 .020
. 029 «456 453 <%0 obl4 406 029
« 048 +312 «304 «279 «265 o275 « 048
+ 069 237 225 «229 «202 .21l « 069
«102 o147 o142 136 «131 «125 102
151 -076 <074 074 -077 V62 151
+199 . 044 «038 »0%4 »042 032 -199
251 022 «010 008 « 000 +006 «251
«299 .020 +005 +003 « 004 —eUu4 «299
»350 —.022 =4033 ~+034 -«032 -2 042 350
«4U0 -.037 —+048 -+ 056 -.057 -eu57 «400
o451 -.053 ~«068 ~Q71 —e076 =077 «451
«500 -.062 -«079 ~079 -+ 074 —. 084 500
549 -e054 -+ 069 -+076 ~«071 -e076 -569-
598 -.057 -.059 ~.067 —e 062 —«062 -598
. 649 -.019 -.023 -e017 -.011 -.002 «649
<699 <049 «052 <066 084 =085 «699
«T47 168 «179 «203 «220 «230 - 147
. 800 302 -316 0344 362 °371 «8G0
-850 «377 -392 <421 <436 o443 . -850
- 899 «397 2416 447 » 469 e472 -899
«929 388 <404 <436 «458 b6l «929
«950 «364 377 «409 <434 oh4d 950
«969 317 <333 365 .383 398 « 969
- 998 - 019 - 018 -048 «078 =091 J.998
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(a) Upper surface.
Figure 2.- Chordwise distribution of airfoil surface slopes.
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Figure 2.- Concluded.
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Figure 3.- Upper surface curvature distribution.
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Figure 7.- Variation of test Reynolds number with Mach number.
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Figure 13.- Comparison of design and experimental pressure
distributions of theoretical airfoil.
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FOR EARLY DOMESTIC DISSEMINATION

Because of its significant early commercial potential, this
information, which has been developed under 2 U.S. Gov-
ernment program, is being disseminated within the United
States in advance of general publication. This information
may be duplicated and used by the recipient with the ex-
press fimitation that it not be published. Release of this
information to other domestic parties by the recipient shatl
be made subject to these limitations.

Foreign release may be made only with prior NASA ap-
proval and appropriate export li¢enses. This fegend shail
be marked on any reproduction of this information in whole
or in part.

Review for general release__September 30, 1982. :
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“The aeronautical and space activities of the United States shall be
conducted so as 10 contribute . . . 10 the expansion of human knowl-
edge of phenomena in the atmosphere and space. The Administration
shall provide for the widest practicable and appropriate dissemination
of information concerning its activities and the results thereof.”

—NATIONAL AERONAUTICS AND SPACE ACT OF 1958

TECHNICAL REPORTS: Scientific and technical information considered
important, complete, and a lasting contribution to existing knowledge.

TECHNICAL NOTES: Information less broad in scope but nevertheless of
importance as a contribution to existing knowledge.

TECHNICAL MEMORANDUMS: Information receiving limited distribu-
tion because of preliminary data, security classification, or other reasons.

CONTRACTOR REPORTS: Scientific and technical information generated
under a NASA contract or grant and considered an important contribution to
existing knowledge.

TECHNICAL TRANSLATIONS: Information published in a foreign
language considered to merit NASA distribution in English.

'SPECIAL PUBLICATIONS: " Information derived from or of value to NASA
activities. Publications include conference proceedings, monographs, data
compilations, handbooks, sourcebooks, and special bibliographies.

TECHNOLOGY UTILIZATION PUBLICATIONS: Informaticn on tech-
nology used by NASA that may be of particular interest in commercial and other
non-aerospace applications. Publications include Tech Briefs, Technology
Utilization Reports, and Technology Surveys.

Details on the availability of these publications may be obtained from:

SCIENTIFIC AND TECHNICAL INFORMATION OFFICE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Washington, D.C. 20546

NASA SCIENTIFIC AND TECHNICAL PUBLICATIONS





