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AERODYNAMIC CHARACTERISTICS OF AN
IMPROVED 10-PERCENT-THICK NASA
SUPERCRITICAL AIRFOIL*

By Charles D. Harris
Langley Research Center

SUMMARY

Refinements in a 10-percent-thick supercritical airfoil have produced improvements
in the overall drag characteristics at normal-force coefficients from about 0.30 to 0.65
compared with earlier supercritical airfoils which were developed for a normal-force
coefficient of 0.7. The drag-divergence Mach number of the improved supercritical air-
foil (airfoil 26a) varied from approximately 0.82 at a normal-force coefficient of 0.30 to
0.78 at a normal-force coefficient of 0.80 with no drag creep evident.

INTRODUCTION

A concerted effort within the NASA over the past several years, directed toward
developing practical two-dimensional airfoils with good transonic behavior while retain-
ing acceptable low-speed characteristics, has focused on a concept referred to as the
supercritical airfoil. (See refs. 1to 7.) This airfoil was conceived to have an extensive
region of local supersonic flow over the upper surface terminated by a mainly isentropic
recompression near the trailing edge at design conditions; thus, the transonic drag rise is
deferred well beyond the critical Mach number (the free-stream Mach number at which
the local velocity becomes sonic at some point on the airfoil). A wide range of wind-
tunnel and flight investigations (refs. 7 to 13, for example) of several airplane configura-
tions incorporating the supercritical airfoil concept have indicated improvements in
performance and maneuver capabilities with marked peiswtsmisfor both military and com-
mercial application of the supercritical airfoil.

Recent research effort has been directed toward two primary objectives: optimiza-
tion for lift coefficients at which future advanced technology transport configurations are
expected {0 m and reduction of drag creep (gradual buildup of boundary-layer and

shock losses preceding drag divergence). -

*Title, Unclassified.



This report presents the results of this recent effort, documents the aerodynamic

characteristics of an improved 10-percent-thick supercritical airfoil (airfoil 26a), and
compares these characteristics with those of earlier supercritical airfoils (airfoils 11
and 12).

SYMBOLS

Values are given in both SI and U.S. Customary Units. Measurements and calcula-
tions are made in U.S. Customary Units.

pl-p

Cp pressure coefficient, =
o0
Cp sonic pressure coefficient corresponding to local Mach number of 1.0
c chord of airfoil, 63.5 centimeters (25.0 inches)
c section dra‘ coefficient Zc Az
d g . ’ d x
cq' point drag coefficient (ref. 14)
Cm section pitching-moment coefficient about the quarter-chord point,
' xX\AX : X\AX
Zcp(o-% ; E)T - Zcp<°-25 - E>T
1 u
Ax
Ch sectlon normal-force coefficient, ZC ZC Po
K surface curvaturé, reciprocal of local radius of curvature
M Mach number
m surface slope, % '
P static pressure, newtons per meter?2 (pounds -per foot2)
Ap; total-pressure loss, newtons per meter?2 (pounds per foo?‘ '
SAGR -
a dynamic pressure, newtons per meter2 (pounds per footz)
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R " Reynolds number based on airfoil chor

X ordinate along airfoil reference line measured from airfoil leading edge,
centimeters (inches)

y ordinate normal to airfoil reference line, centimeters (inches)

z vertical distance in wake profile measured from bottom of rake, centimeters
(inches)

o angle of attack of airfoil reference line, degrees

Subscripts:

l local point on airfoil

max maximum

o undisturbed stream

Abbreviations:

1 airfoil lower surface

u airfoil upper surface

APPARATUS AND TECHNIQUES

Descriptions of apparatus and testing techniques contained in this section appear in
other reports (refs. 1 to 5, for example), but are repeated here for completeness.

Models

Various features of the supercritical airfoil concept and design philosophy are dis-
cussed in references 1 to 7 and are not repeated herein.

Background.- During early phases of the two-dimensional supercritical airfoil
development program, emphasis was placed upon developing an airfoil with the highest
drag-divergence Mach number attainable at a normal-force coefficient of 0.7. The
normal-force coefficient of 0.7 was chosen as the design goal since, when account was
taken of the sweep effect, it was representative of lift coefficients at which advanced

7
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technology transports utilizing the supercritical airfoil concept were then expected to
cruise.

The resultant airfoil, identified as supercritical airfoil 11, with a ratio of maxi-
mum thickness to chord of 0.10 and a ratio of trailing-edge thickness to chord of 0.007
had a drag-divergence Mach number of about 0.79 and has been reported in reference 2.
This airfoil experienced a drag creep of about 14 counts (cd increment of 0.0014) between
the subcritical Mach number of 0.60 and the final drag-rise conditions. This gradual
buildup of drag was largely associated with an intermediate off-design second velocity
peak and relatively weak shock waves above the upper surface at these speeds. It was
believed that with proper shape refinements, the drag creep could be reduced or
eliminated.

Design studies of advanced technology transport configurations suggested that the
cruise lift coefficient would be somewhat lower than originally anticipated. Consequently,
there was a need for an airfoil optimized for a normal-force coefficient lower than 0.7.
The wind-tunnel tests required for airfoil optimization at the lower normal-force coeffi-
cient also provided the opportunity to explore the drag-creep problem; thus, drag-creep
reduction was included as a goal and an important factor in the wind-tunnel program. The
result was an airfoil (identified as airfoil 26a) with a smaller leading-edge radius, reduced

curvature over the forward and rear upper surface, reduced aft camber, and minor changes
over the lower surface.

Individual systematic modifications explored between airfoils 11 and 26a and included
on airfoil 26a are beyond the intended scope of this report and are not discussed.

Wind-tunnel models.- Because data for airfoil 11 were only available at normal-
force coefficients near 0.7, there was not an adequate basis of comparison with the
improved airfoil 26a at off-design conditions. The first step in the optimization process
(airfoil 12) for which data were obtained over a wider range of off-design conditions is

used in this report to provide a carryover basis of comparison between the earlier air-
foil 11 and the improved airfoil 26a. Physical differences in these three airfoils are
shown in figures 1 to 3 and section coordinates are presented in table I. The airfoil num-
ber designations were assigned for identification purposes and the airfoils are referred to
by these designations hereafter. Although not included in the airfoil sketches of figure 1,
a trailing-edge cavity as shown in the photograph of figure 4 and discussed in reference 2
was included on all three airfoils.

The wind-tunnel models, mounted in an inverted position, spanned the width of the
tunnel with a span-chord ratio of 3.4. They were constructed with metal leading and trail-
ing edges and with a metal core around which plastic fill was used to form the contours of
the airfoils. Angle of attack was changed manually by rotating the model about pivots in
the tunnel side walls. Sketches of one of the airfoils and the profile drag rake are pre-
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sented in figure 5 and a photograph of one of the airfoils and the profile drag rake mounted
in the tunnel is shown as figure 4(a).

Wind Tunnel

The investigation was conducted in the Langley 8-foot transonic pressure tunnel
(ref. 15). This tunnel is a continuous-flow, variable-pressure wind tunnel with controls
that permit the independent variation of Mach number, stagnation pressure and tempera-
ture, and dewpoint. It has a 2.16-meter-square (85.2-inch-square) test section with fil-
leted corners so that the total cross-sectional area is equivalent to 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
whereas the slots permit development of the flow field in the vertical direction.

Boundary-Layer Transition

Based on the technique discussed in reference 16, boundary-layer transition was
fixed along the 28-percent chord line on the upper and lower surfaces in an attempt to sim-
ulate full-scale Reynolds numbers 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 the point of fixed transition
so that the flow is not tripped prematurely. Full-scale sirhulation on the lower surface
would be valid through the Mach number range of the investigation since laminar flow can
be maintained ahead of the trip for all conditions. The transition trips consisted of
0.25-cm-wide (0.10-in.) bands of number 90 carborundum grains.

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 approxi-
mately 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 (identi-
fied 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 derived from vertical variations of the total
and static pressures measured across the wake with the profile drag rake shown in fig-
ure 5. The rake was positioned in the vertical center-line plane of the tunnel, approxi-
mately 1 chord length rearward of the trailing edge of the airfoil. The total-pressure
tubes were flattened horizontally and closely spaced veftically (0.36 percent of the airfoil
chord) in the region of the wake associated with-skin-friction boundary-layer losses. OQut-
side 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. 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
differential-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/m2
(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 lb/in2).

Reduction of Data and Corrections

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

cients were obtained by numerical integration (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 cq4.- 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 14. These point drag coefficients were then summed by numerical integration
across the wake, again based on the trapezoidal method. -

Corrections for wind-tunnel-wall effects.- The most significant effect of wall inter-
ference on the data was a lift-induced angle-of-attack shift which must be subtracted from
the measured geometric angle of attack. According to theory (ref. 17), the mean value of
the angle-of-attack correction at the midchord, in degrees, is estimated to be approxi-
mately three times the section normal-force coefficient. . However, based on other exper-
imental data and on estimated differences in angles of attack required to match theoretical
and experimental pressure distributions at the same normal-force coefficient, such a cor-
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rection is believed to be unrealistically large. Because of this uncertainty, the uncor-
rected geometric angles of attack are used herein.

The theory of reference 17 also indicates that tunnel-wall-blockage effects would be
small; consequently, no corrections have been applied to the data to account for blockage
effects.

TEST CONDITIONS

Tests were conducted at Mach numbers from 0.50 to 0.83 for a stagnation pressure
of 0.1013 MN/m2 (1 atmosphere) with resultant Reynolds numbers based on the airfoil
chord as shown in figure 6. The stagnation temperature of the tunnel air was automati-
cally controlled at approximately 322 K (120° F) and the air was dried until the dewpoint
in the test section was reduced sufficiently to avoid condensation effects.

PRESENTATION OF RESULTS

Section force and moment coefficients of supercritical airfoils 11, 12, and 26a are
presented in figure 7 and the drag characteristics are summarized in figures 8 to 11,
Although not pertinent to a discussion of the improved airfoil 26a, except as a matter of
record in an evolutionary context, comparisons of the section characteristics of airfo‘;ls 11
and 12 are included in figures 7 and 8 to provide a source of systematic experimental data
for the supercritical airfoil. Chordwise surface-pressure profiles of airfoils 12 and 26a
are compared at the same geometric angle of attack in figures 12 to 22 and are presented
in tables Il and III. (Surface-pressure distributions of airfoil 11 are presented in ref. 2.)
Selected wake profiles and surface-pressure profiles are also compared in figures 23
and 24 at various Mach numbers and normal-force coefficients.

The wake profiles in figure 23 are representative of the momentum losses as indi-
cated by stagnation-pressure deficits 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.

DISCUSSION

Neither the drag-rise characteristics summarized in figure 8 nor the surface-
pressure distributions (not presented) show any significant differences between airfoils 11
and 12 at near-design normal-force coefficients. Therefore, the remainder of this dis-
cussion will be confined to comparisons of the aerodynamic characteristics of airfoils 12
and 26a.
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Figure 7 shows an increase of almost 19 in angle of attack to achieve the same
normal-force coefficient with airfoil 26a as with airfoil 12 because of the reduced aft
camber. There was also a substantial reduction in nose-down pitching moments associ-
ated with this reduced aft camber.

Drag-divergence Mach number was significantly improved (figs. 9 and 10) and
varied from approximately 0.82 at c, = 0.3 to approximately 0.78 at cp = 0.8 for air-
foil 26a. For the comparison of figure 10, drag-divergence Mach number was defined as
the point where the slope of the curve for section drag coefficient as a function of Mach
number equals 0.1. The improvements in drag-divergence Mach number for airfoil 26a
were associated with the elimination of a region of overexpansion on the upper surface of
airfoil 12 near the 80-percent chord station. This region of overexpansion on airfoil 12
developed into a second supersonic velocity peak and terminated in a second shock system
at the higher Mach numbers which accounts for the lower drag-divergence Mach number.
(See, for example, fig. 19(c).) This region of overexpansion and subsequent second super-
sonic velocity peak is no longer evident on airfoil 26a. These improved drag-rise char-
acteristics of airfoil 26a may best be illustrated by the wake profiles in figures 23(c)
to 23(f). It may be seen that the delays in drag-divergence Mach number for airfoil 26a
at the lower normal-force coefficients were due to noticeable reductions in both viscous
and shock losses.

Airfoil 26a also exhibited (figs. 9 and 11) a lower subcritical drag level than air-
foil 12 and no drag creep was evident up to normal-force coefficients somewhat greater
than 0.6. In fact, for these lower normal-force coefficients, figure 9 shows a decrease
in drag with increasing Mach number due to the variation of Reynolds number. (See
fig. 6.) If the Reynolds number influence were taken into account, the drag curves of fig-
ure 9 would be practically flat up to the drag-divergence Mach number. The lower sub-
critical drag levels may be explained by referring to the surface-pressure distributions.
Compare, for example, the surface-pressure distributions of the two airfoils at the same
normal-force coefficients for Mach numbers of 0.50 and 0.60 in figures 24(a) and 24(b).
Airfoil 26a, although starting with a higher leading-edge suction peak than airfoil 12,
developed a gradual recompression from the leading-edge suction peak to the trailing edge
that resulted in reduced adverse pressure gradients at the trailing edge where boundary-
layer development is most sensitive.

" At normal-force coefficients greater than about 0.7, the drag-rise characteristics
(fig. 10) of airfoil 26a were not as good as those of airfoil 12. This result was not unex-
pected since the aft camber of airfoil 12 was designed for higher normal-force coefficients.
At Mach numbers below the drag rise, the drag of airfoil 26a was generally greater than
airfoil 12 (fig. 7) because of the reduced aft camber. Due to the larger angles of attack
required with airfoil 26a to obtain the same lift as airfoil 12, supervelocities were greater
over the forward upper surface region of airfoil 26a and resulted in stronger shock
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strengths. (See figs. 24(c) and 24(d).) The stronger shock strengths are also illustrated
by the wake-profile comparisons at these conditions in figures 23(a) and 23(b).

CONCLUDING REMARKS

Refinements in a 10-percent-thick supercritical airfoil have produced improvements
in the overall drag characteristics at normal-force coefficients from about 0.30 to 0.65
compared with earlier supercritical airfoils which were developed for a normal-force
coefficient of 0.7. The drag-divergence Mach number of the improved supercritical air-
foil (airfoil 26a) varied from approximately 0.82 at a normal-force coefficient of 0.30
to 0.78 at a normal-force coefficient of 0.80 with no drag creep evident. '

Langley Research Center,
National Aeronautics and Space Administration,
- Hampton, Va., November 28, 1973.
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TABLE I.- SECTION COORDINATES

[c =63.5 cm (25 in.); airfoils 11 and 12 have a leading-edge radius of 0.0212c; airfoil 26a has
an upper surface leading-edge radius of 0.0174c and a lower surface leading-edge radius

of 0.0189¢]

y /el | /eg | /e | /e | /o | v/eh y /el | /el |G/ | G/ey |G/ | (v/e)
e Airfoil 11 Airfoil 12 Airfoil 26a e Airfoil 11 Airfoil 12 Airfoil 26a
0.0 |00 0.0 0.0 0.0 0.0 0.0 0.50.| 0.0493 | -0.0469 | 0.0493 | -0.0468 | 0.0493 | -0.0463
.005| .0137{-.0137| .0137|-.0137| .0122| -.0128 || .51| .0492{ -.0465| .0492 | -.0463 | .0491 -.0457
.01 | .0181-.0182| .0181(-.0182 | .0163 ] -.0169 || .52 | .0490 | -.0460 | .0490 | -.0458 | .0489 | -.0450
.02 | .0232(-.0237| .0232-.0237| .0212|-.0217| .53 | .0489 | -.0455 | .0489 | -.0452 | .0487 | -.0443
.03 | .0267-.0274 | .0267 | -.0274 | .0244 | -.0250 || .54 | .0487 | -.0449 | .0487 | -.0446 | .0485 | -.0435
.04 | .0294|-.0304 | .0294|-.0304| .0269|-.0276 || .55| .0485 | -.0442 | .0485 | -.0438 | .0482 | -.0427
.05 | .0316|-.0328 | .0316 {-.0328 | .0290 | -.0298 | .56 | .0483 | -.0435 | .0482 | -.0430 | .0479 | -.0418
.06 | .0335-.0348 | .0335 |-.0348 | .0308 [ -.0317 [| .57 .0480 | -.0427 | .0480 | -.0421 | .0476 | -.0408
.07 | .03511)-.0365] .0351 [-.0365| .0324|-.0334 || .58 | .0478 | -.0418 | .0478 | -.0411 | .0473 | -.0397
.08 | .0366|-.0381 | .0366 |-.0381( .0339(-.0349|| 59| .0475 | -.0407 | .0475'| -.0400| .0470 | -.0386
.09 | .0378 | -.0394 | .0378 |-.0394 | .0352|-.0363 | .60| .0472 | -.0396 | .0472 | -.0388 | .0466 | -.0374
.10 | .0390 | -.0406 | .0390 | -.0406 | .0364 ( -.0376 | .61 .0469 | -.0383 | .0469 | -.0375 | .0462 | -.0361
.11 | .0401 | -.0417 | .0401|-.0417| .0375| -.0388 || .62| .0466 | -.0369 | .0465 | -.0360 | .0458 | -.0347
.12 | .0410 | -.0427 | .0410 | -.0427 | .0385-.0399 || .63 | .0463 | -.0354 | .0462 | -.0343 | .0454 | -.0332
.13 | .0419]-.0435 | .0419 | -.0435] .0395] -.0409 || .64| .0459 | -.0336 | .0458 | -.0325 | .0450 | -.0316
.14 | 0427 ) -.0443 | .0427 [ -.0443 | .0404 | -.0418 || .65| .0456 | -.0316 | .0454 | -.0305 | .0445 | -.0299
.15 | .0434|-.0450 | .0434 | -.0450 | .0412 | -.0426 || .66 | .0452 | -.0295 | .0450 | -.0282 | .0440 | -.0282
.16 | .0440 | -.0457 | .0440 | -.0457 | .0420 | -.0434 | .67| .0447| -.0271 | .0445 | -.0258 | .0435 | -.0264
AT | .0447 | -.0462 | .0447 1 -.0462 | .0427 | -.0441 || .68| .0443 | -.0247 | .0440 | -.0234 | .0430 | -.0246
.18 | .0452 | -.0468 | .0452 | -.0468 | .0434 ( -.0448 || .69 .0438 | -.0224 | .0435 [ -.0210 | .0424 | -.0227
.19 | .0457 | -.0472 | .0457|-.0472 | .0440 | -.0454 {| .70| .0433 | -.0201 | .0430 | -.0188 | .0418 | -.0208
.20 | .0462 | -.0476 | .0462 | -.0476 | .0446 | -.0460 || .71| .0427 | -.0179 | .0424 | -.0167 | .0412 | -.0189
.21 | .0466 | -.0480 | .0466 | -.0480 | .0452 | -.0465 || .72 | .0421| -.0158 | .0418 | -.0146 | .0406 | -.0170
.22 | 0470 -.0484 | 0470 | -.0484 | .0457|-.0470 || .73 | .0415.] -.0137 | .0411 | -.0126 | .0399 | -.0151
.23 | .0474 | -.0487 | .0474 | -.0487 | .0462 | -.0474 (| .74 | .0409 | -.0118 | .0404 | -.0107 | .0392 [ -.0132
.24 | .0477 | -.0489 | .0477 | -.0489 | .0466 | -.0478 || .75 .0402 | -.0100 | .0397 | -.0090 | .0385 | -.0114
.25 | .0480 | -.0492 | .0480 | -.0492 | .0470 | -.0482 [{ .76 .0394 | -.0082 | .0389 | -.0073 | .0377 | -.0096
.26 | .0483 | -.0494 | .0483 | -.0494 | .0474 | -.0485|{ .77| .0386 | -.0066 | .0380 | -.0057 | .0369 { -.0078
.27 | .0486 | -.0495 | .0486 | -.0495 | .0477 | -.0488 || .78 | .0378 | -.0050 | .0371 | -.0042 | .0361 | -.0061
.28 | .0488 | -.0497 | .0488 | -.0497 | .0480 | -.0491 |} .79| .0369 | -.0036 | .0361 | -.0028 | .0352 | -.0044
.29 | .0490 | -.0498 | .0490 | -.0498 | .0483 | -.0493 [| .80 | .0359 | -.0023 | .0351 | -.0015 | .0343 | -.0028
.30 | .0492 | -.0499 | .0492 | -.0499 | .0486 | -.0495 || .81| .0348 | -.0010 | .0340 | -.0003 | .0333 | -.0013
31 | .0493 | -.0499 | .0493 | -.0499 | .0488 | -.0497 || .82 | .0337 | .0001 | .0329 | +.0007 | .0323 | +.0001
.32 | .0495|-.0500 { .0495 | -.0500 | .0490 | -.0498 || .83 .0326 | .0011 | .0316 | .0017 | .0312 | .0014
.33 | .0496 | -.0500 | .0496 | -.0500 | .0492 | -.0499 || .84 | .0313 | .oco19 | .0303 | .0025 | .0301 | .0026
.34 | .0497|-.0500 | .0497 | -.0500 | .0494 | -.0500 || .85| .0299 | .0027 | .0289 | .0031 | .0289 | .0036
.35 | .0498 | -.0500 | .0498 | -.0500 |- .0496 | -.0500 || .86 | .0285| .0032 | .0275 | .0036 | .0277 | .0045
.36 | .0499 | -.0499 | .0499 | -.0499 | .0497|-.0500 || .87 | .0270 | .0037 | .0259 | .0040 | .0264 | .0052
.37 | 0499 | -.0499 | .0499 | -.0499 | .0498 | -.0500 || .88 | .0253 | .0039 | .0242 | .0042 | .0250 | .0057
.38 | .0500 | -.0498 | .0500 | -.0498 | .0499 | -.0499 || .89 | .0235] .0040 | .0224 | .0042 | .0235 | .0060
.39 | .0500 | -.0497 | .0500 | -.0497 | .0500 | -.0498 || .90 | .0217] .0039 | .0206 | .0040 | .0219 | .0061
.40 | .0500 | -.0495 | .0500 | -.0495 | .0500| -.0497 || .91| .0196 | .0036 | .0186 | .0036 { .0202 | .0061
.41 | .0500 | -.0494 | .0500 | -.0494 | .0500| -.0495 || .92| .0175| .0030 | .0164 { .0030 | .0184 | .0059
.42 | .0500]-.0492 | .0500 | -.0492 | .0500} -.0493 {| .93 | .0152 | .0022 { .0142 | .0021 | .0165 | .0054
.43 | .0499 | -.0490 | .0499 | -.0490 | .0500{ -.0491{| .94| .0128 | +.0011 | .0118 | .0010 | .0145 | .0046
.44 | .0499 | -.0488 | .0499 | -.0488 | .0500 | -.0488 || .95| .0102 | -.0002 | .0093 | -.0005 | .0124 | .0035
.45 | .0498 | -.0486 | .0498 | -.0486 | .0499 | -.0485|| .96 | .0074 | -.0019 | .0066 | -.0022 | .0102 | .0021
.46 | .0498 | -.0483 | .0498 | -.0483 | .0498 | -.0482 || .97 | .0044 | -.0040 | .0038 | -.0043 | .0079 | +.0004
.47 | .0497 | -.0480 | .0497 (-.0480 [ .0497 | -.0478 (| .98 | +.0012 | -.0065 [ .0008 | -.0067 | .0055 | -.0016
.48 | .0496 | -.0477 | .0496 | -.0476 | .0496 | -.0474 || .99 | -.0021 | -.0094 |-.0024 | -.0095 | .0029 | -.0039
.49 | .0495|-.0473 | -.0495 | -.0472 | .0495 | -.0469 || 1.00 | ------ -.0127 | =----- -.0127 |- -.0066




TABLE II. - SURFACE PRESSURE DISTRIBUTIONS FOR SUPERCRITICAL AIRFOIL 12

(a) @ = -0.5°
CP AT -
X/C M=0.50 l M=0,60 ]7"-0.70 I M=0.T74 I M=0.76 M=0,78 | M=0,79 lH-O-BO ["HO.B! I M=0.82 ] M=0,.83 x/C

UPPER SURFACE

0.000 1.066 1.096 1.124 1.140 1.146 1.154 1.163 1.162 1.166 1.171 0.000
«003 »362 464 «580 «627 681 «693 -710 .T27 « TS + 755 .003
<012 -.510 ~e431 =+300 -.239 -.155 —.124 ~«116 -.062 —.028 -.011 .012
+019 -.658 ~+ 606 -.%39 ~+480 ~.421 ~+399 —.342 -.329 =289 —e275 019
028 -.653 -.616 =.597 -.557 -.52% -.508 —.477 ~448 ~<416 -.387 .028
<047 =571 -.557 ~a556 -.5F0 =514 -.489 ~.48% —e455 ~eb44 ~.427 047
-072 ~.543 -.546 ~.588 ~.598 =.620 -.581 —.568 -.556 -.516 —+502 072
098 ~.478 -.499 =496 —. 532 -.536 -l 5432 -.553 -.578 ~.551 -.548 .098
-150 -394 -.410 ~46F ~.49% —<499 ~513 ~.522 -.532 -<525 -.522 «150
+200 -<378 -«392 -.412 —.845 —.466 -.482 ~. 482 —.488 —<481 -.491 -200
250 -.362 -e377 -.391 ~<409 ~.417 o642 -.470 =476 -.493 ~.488 «250
301 —e343 ~357 —.383 —.401 -.391 —.402 —.391 -.3786 —e375 —e452 .301
351 -.333 ~ 364 —e374 —«391 ~.391 =.395 ~.299 ~-.392 ~.387 =361 #3251
<398 -+322 ~<339 ~+366 —.377 ~.388 ~.393 ~«396 —e392 -«391 —~.389 «.398
«448 —-<335 ~.343 -.372 -«391 -+395 —.402 -«409 =401 -+ 402 —.393 448
-499 —e341 -.356 —e385 ~.412 ~a411 ~.420 -.432 —.428 -.827 ~.428 499
«549 -«351 -357 —<403 ~e423 —.437 -eb52 —+450 -.4587 —o bbb —.439 549
600 -.38% -.397 -.4329 ~ebb8 —+4B¢ -.500 -.502 ~.503 ~.499 ~.488 600
652 =379 -394 ~eh44 —+473 ~e49% -.516 -.529 —.536 =537 -«532 652
«700 —«500 - —.424 -.&472 ~.514 —.542 =576 -«572 -.589 -.584 —a579 -T00
750 -.417 —o443 —.499 ~e 546 -.578 ~e639 —654 -.656 ~e657 — o647 750
«801 —«420 ~.439 =502 ~e524 —.574 -«656 -.739 ~eT752 -« 755 - =749 .801
-850 ~<417 —.428 - 465 -.488 ~.489 —.483 —«481 -.561 —.682 ~+699 - <850
«899 —.345 ~a354 ~e361 —.3%8% ~.338 —.315 -.276 ~e254 ~.228 ~a225 +899
«932 -e270 ~.259 —e 247 ~.232 =212 -.183 -.15¢6 ~.138 ~e123 —.140 -922
«949 ~.208 ~«190 —e177 -.149 -.132 -.108 ~.089 -.076 -.078 -.107 949
«972 -.107 -.081 -.060 —. 047 -.031 -.021 -.017 -.020 -.032 ~e0r& «972
«981 -.069 —e 047 T =.019 -.011 ~.001 +002 .010 <001 ~.019 ~.061 «981

1.000 =.006 L01% .020 .027 .034 .021 .028 .020 <001 —-024 1.000

LOWER SURFACE

006 265 -283 286 «277 «262 +289 +301 282 -280 .280 .008
«011 <004 ~.018 ~.033 -.039 —e052 ~. 044 -.062 -.034 ~.034 -.022 .011
020 ~.180 -.211 -.250 -.239 ~.265 —e263 —. 247 -.260 —e269 —.254 020
029 —e261 ~«306 ~«355 —.382 —.405 —.400 —e426 ~.511 —e 424 —.407 .029
-048 ~e278 —.343 | ~.403 ~.439 —.457 ~.467 —«480 ~.491 ~.497 ~.496 «048
069 -.280 -.337 | -—.408 ~o 455 ~+501 -.5126 ~.539 —.550 ~e 546 ~.540 069
102 -+290 ~.329 ~+390 —Ah54 ~.485 ~.540 ~.559 =.619 ~+ 640 ~.645 .102
<151 -+278 -+300 -.374 ~.408 ~.64]1 ~.494 ~.501 =554 -~ 642 -.677 .151
«199 ~e237 ~259 ~+304 -+340 -.355 -.386 -.298 -.410 -.583 —.669 -199
«251 -.178 ~.216 ~<248 -.279 ~e295 —.223 —.335 -.360 —e294 -.583 251
299 -e177 ~+208 -.251 —.2867 ~.284 -<311 ~.329 -.337 —+ 3456 ~.266 +299
<350 -<158 -.184 ~.220 —e282 ~a258% ~e272 ~.287 -.303 —+313 —e296 350
«400 -.153 -«176 -.215 —.234 ~.246 —.25%5 —.268 -.287 -e299 ~+296 400
+451 -.1%8 -.181 -.216 ~<239 —a264 ~257 —.268 -.283 ~.297 -.306 «451
«500 -.180 -.203 ~e234 ~«250 -.259 —.279 -.291 ~e298 —.320 —.343 +500
+549 -e175 ~ 204 —.229 -.2867 ~.252 ~.271 -.279 -.285% -.302 =329 «549
-598 -.178 -.188 ~.212 -.214 ~e214 ~.220 ~.223 ~.225 =232 ~.251 .598
<649 —e026 -.029 -.010 -.003 «006 013 .014 «022 .019 017 <649
«699 «179 -183 .208 .210 .218 .218 .219 .212 214 .212 <699
< TAT .288 292 .308 «305 396 +298 301 «291 «290 «299 «THT
.800 .358 «365 374 «369 375 +36% -358 +255 +355 365 +800
«8%0 «404 411 418 <426 424 «415 415 413 405 +421 +850
«899 «430 +440 A58 460 651 +453 «463 <449 «450 460 +«899
929 <428 <443 461 <466 472 -AE7 <485 462 466 +470 929
950 -41% «431 <451 <459 465 458 461 .459 +455 456 950
«969 371 .383 «40% +417 <420 .418 -421 «520 «414 413 «969
«990 244 .261 .284 291 «297 «297 -301 «294 284 <274 «990
+998 090 099 .125 129 134 132 -138 130 .117 . 085 «998




TABLE I, - SURFACE PRESSURE DISTRIBUTIONS FOR SUPERCRITICAL AIRFOIL 12 - Continued

(b) a = 0°
CP AT -
xX/C M=0,50 ] M=0,60 I M=0.70 M=0, T4 M=0,76 I ¥=0,78 —[ M=0,T79 M=0.80 ] Ma0.81 ]JﬂO.BZ ] M=0.83 x/C
UPPER SURFACE

0.000 1.154 1.162 1.166 1.169 1.175 1.178 0.000
«003 «583 «626 642 <672 «588 <715 2003
«012 -.311 220 -.178 -.1%89 135 —e1l14 «012
«019 -.560 —e478 -+ 459 ~e434 ~+387 -.350 .019
-028 - 645 -.5620 —.598 -.531 ~-e525% —elTh «028
<047 -.679 -.672 —. 639 -.613 —-.575 —-+561 «047
«072 ~e691 —e 647 ~<626 --€87 562 ~.526 072
098 ~.657 - 121 —. 5695 <665 ~.546 -.618 -.098
+150 -.558 —.598 —e€83 ~.669 -.642 -.615 «150
«200 -.49% —o451 ~a555 -.629 ~.623 —e621 +200
«250 —.476 -e&TQ -~ 46 —.567 -+595 -+609 «250
+301 —-e45% <475 ~.497 —.611 -.558 ~.548 +201
«351 ~eb34 —o44b6 —b4s -.427 -« 347 -.537 +351
<398 -.617 -.433 ~.436 —.023 -<395 —e329 «398
«hAB -e421 —<428 —. 439 ~-.430 -.414 -+353 «448
<499 —ob4S —.457 —.458 -a45% ~.448 —.415 «499
<549 —e b4 —.4T1 -.475 ~.4671 ~. 660 -.637 <549
«600 -«f11 —.524 —.531 ~-.526 ~-%13 -.498 «600
«6%52 -.521 — 584 - -.559 -.560 ~+555 ~-.541 8652
«700 —-%55 —.592 -.609 —.603 - 603 ~-.595 < T00
«750 —e804 —.664 —.673 -.678 —a 669 —. 664 «750
«801 -.579 —.665 —+759 -.T71 772 ~.T58 «801
<850 2 —~.489 —.670 —e459 —.572 —e633 -e613 «BS0O
«899 -+231 -.301 ~e276 -e241 ~e220 -.216 «899
«932 —-.201 -.174 ~.159 ~+131 -.130 -.135 «932
«949 -.127 -.105 -.091 -.080 -<.090 -.107 « 949
972 -.032 —.024 —-.023 -.027 —.069 -.079 «972
«981 —~.004 —~.00% -.010 ~.0146 -~.030 -.060 +981

1.000 022 .016 +014 .002 -.010 -.033 1.000

LOWER SURFACE

-006 «297 <362 <362 «349 <384 «339 -.006
<011 «083 .078 070 ~058 «051 -038 -011
.020 -.130 -.156 172 -.165 -.155 -.152 .020
«029 —.278 -.307 -.314 -<304 -.318 -.328 «029
048 —e363 -« 387 —.367 —.401 -.386 —.408 +048
<0869 -.3B2 -.390 -e6423 -.429 —a 449 -.451 +069
102 -<391 ~e&26 —.432 -.480 —.496 —.559 «102
«151 —e363 - 401 ~e426 28463 -.498 -.575 151
«199 —.315 — o344 —.354 —-+376 -+396 ~+489 «199
«251 -.251 -a265 ~.282 —e296 -.314 -.32% 251
«299 -.265 -.267 -.269 ~e294 -+315 —.331 «299
«350 —e222 —e243 ~.249 —-e263 -e277 ~-+299 «350
+400 -+216 —230 -.239 —.253 —e2b4 ~-.277 «400
»451 -.21¢& —e232 —e262 -.252 ~e261 ~+295 451
«500 —e261 — 260 —.273 -.279 —<303 -.318 -500
549 —e2643 -.256 —.263 —.271 ~+293 —+307 <549
<598 -.212 ~.208 -.216 ~.219 -.227 ~-.230 +598
<649 «005 <013 - 007 .021 «022 «023 +649
«699 «225 +227 +223 «225 +222 <217 699
<747 «324 «321 «313 «309 «305 «300 «T4T
«800 «336 +386 <383 «376 +372 +359 .800
-850 440 «439 - 437 +428 «430 <420 +«850
«899 <476 «ATH +470 <AKT <485 -45%9 «899
«929 <486 +490 482 <479 472 &b4 «929
«950 472 4T3 <466 <464 <461 <456 «950
«969 425 <432 <422 «426 <416 <409 +969
«990 «294 302 «294 +296 «283 «271 «990
«998 <126 «125 «117 <115 <105 .088 «998
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TABLE Il. - SURFACE PRESSURE DISTRIBUTIONS FOR SUPERCRITICAL AIRFOIL 12 - Continued

(¢) a = 0.5°
CP AT -
x/C M=0.50 ] M=(Q,60 [ M=0,70 ‘ M=0.74 LN=0.76 I M=0,78 l M=0,79 THIO.BO F=0-81 LH’O.BZ L Mc=0,83 ] x/C
UPPER SURFACE
0.000 1.157 1.162 1.166 1.167 1.176 0.000
.003 492 .57 .554 .574 .612 .003
.012 -.407 ~.347 ~.307 -.260 -.234 012
.019 -.695 ~.635 -.593 -.549 ~.4958 .019
.028 -.836 -.748 -.70 -.875 -.651 .028
.047 -.870 -.800 - 771 -7 -.683 047
.072 . -.877 -.827 -.811 -.7152 o721 .072
.098 -.861 -.824 -.783 -.T62 -.709 .098
.150 -.787 -.809 -.789 - 766 -.1738 .150
-200 —.451 -. 766 -.75% - 1% -.78% <200
.2%0 -.514 -.736 -.752 -.736 -7 250
.201 -.504 -.363 -7 -.701 -.694 301
«351 475 —+430 ~.413 -.£80 -« 6B& «351
.398 -.4A2 -.446 -.378 -.55¢ -.858 .398
«h48 —ebAh1 - 456 —~. 423 —-+355 -+ 650 <4468
+«499 —e478 -4 84 —~e%463 -.401 -.454 «499
+549 -.488 -.502 ~.494 -.438 -.656 589
+600 -.532 -5l ~.549 -.507 ~.a11 600
652 -.537 ~.582 ~.580 -.e%6 -.422 .682
.700 -.586 -.623 ~.630 -.612 -.540 .700
2750 ~.621 -.696 -.701 -.690 -.829 RET
.801 -.586 -.756 ~.794 -.789 -.T47 .801
.850 -.488 -.465 ~.495 -.613 -.753 850
.899 -.329 ~.302 ~.266 -.242 -.242 .899
932 -.202 -.175 ~.149 -.138 -.138 .932
.949 -.128 -.109 ~.09% -.093 -.102 .949
.972 ~.041 -.032 ~.030 -.081 -.050 .972
981 -.010 -.005 ~.016 -.019 -.033 .981
1.000 .016 .013 006 -.003 -.015 1.000
LOKER SURFACE

006 497 .491 <491 .467 .480 .006
.011 .208 .210 .194 .202 .181 .011
.020 -.012 -.009 ~.019 -.039 -.039 .020
.029 —.147 -.149 ~.162 -.159 -.199 .029
048 ~.209 -.238 ~.245 -.253 -.257 .048
.069 -.255 -.270 ~.276 -.310 -.324 +069
.102 -.287 -.305 ~.209 —.343 -.360 102
151 -.283 -.299 -.322 -.332 -.372 .151
199 -.264 -.261 ~.281 -.291 -.322 .199
.251 -.212 -.222 ~.242 -.242 -.275 .251
+299 -.182 -.199 ~.208 -.215 -.23% .299
350 -.169 -.a191 -.196 -.202 -.216 350
.400 -.186 -.188 -.193 -.199 -.212 .400
L4851 -.179 -.102 ~.196 -.206 -.220 451
500 ~.204 -.217 -.226 -.237 -.255 .500
549 -.211 -.226 -.221 ~.236 -.256 549
.598 -.290 -.206 -.213 -.219 -.227 .598
<649 014 .025 .025 .031 .023 <649
+699 .237 .2640 .240 J241 L2406 .699
JTAT .333 .335 .340 “344 .332 747
800 .411 <409 .409 .410 <405 800
-850 <459 463 457 .857 +461 .8%50
.899 494 495 .489 .500 .497 899
.929 497 498 496 .50% 494 929
950 ~485 %89 .51 289 489 950
.969 .433 .439 437 <440 .438 <969
+990 +296 .302 .301 .302 .297 .990
.998 -120 125 .116 116 .103 .998
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TABLE 1LI. - SURFACE PRESSURE DISTRIBUTIONS FOR SUPERCRITICAL AIRFOIL 12 - Continued

(d) @ = 1.0°
CP AT -
xX/C M=0.50 T M=0.60 M=0.T70 I M=0, T4 ! M=0,T8 _l M=0,78 Tn-o.n I M=0.80 M=20.81 I M=0,82 l M=0.83 l xX/C
UPPER SURFACE
0.000 1.027 1.062 l.114 1.139 1.147 1,18 1.159 1.171 1.173 0.000
+003 -.117 044 «265 13- «407 463 496 «531 «549 .002
-012 -1.178 -1.054 -.772 ~e606 -.532 -+439 ~.405 —e348 —e204 «012
-019 -1,201 -1.186 -1.159 —.983 -«875 -.808 ~e 726 -.680 -e611 .019
«028 -1.124 -1.168 -1.177 —1.042 —e 955 -<.858 -.832 - 767 -. 716 .028
047 -.916 -.952 -1.143 -1.024 -e947 —.86% -.827 -.780 -, T46 ~047
072 - 157 -1.074 —1.0¢4 -+997 —e918 -.8886 -.B828 -.803 +072
«098 —e 645 ~-.702 ~-1.064 -1.001 ~e 940 -.911 - 843 -+797 «098
«150 -.570 ~+658 - 94T —-.969 -<908 -.882 -.820 -.T87 «150
«200 -+517 —e595 - 477 —.948 —.895 —.872 -.B834 -804 «200
«250 -« 480 . - 547 -+536 -.T12 ~.868 -.837 -.810 ~.782 «250
«301 ~a k&7 ~. 465 -.512 -.527 —oh45 -o.821 -.811 —.T772 — TS4 <301
<351 —824 ~ b4 ~o48% -.%92 - 455 -.823 -+ B804 -.T7%0 - 157 «351
«398 - 404 -.522 —o864 - 482 —&62 ~-<4%39 -.770 -.T767 —-oT&2 +398
«448 ~a®02 ~.417 —ohb2 - &T7 —ohTT -.382 -. 752 -a 757 ~e 41 <448
«499 ~ <804 ~.430 —obT5 -.486 —-o493 —eh26 - 459 —. 761 ~-+T743 «499
«549 -e&72 -« 500 ~.%14 —.&4T6 —<394 -.756 - T46 +549
+600 -.427 —.454 -.499 -e533 557 — o542 -+ 464 ~. 715 -.771 «600
«652 -.417 - 442 -.505 - Sh& -.559 -+ 572 -e 524 -.78% —-.788 «652
-700 -+438 - 462 -+528 -+572 -e612 ~e627 -+599 -.781 ~.818 « 700
«750 ~<448 —.4T7 —.541 —.591 —ob46 —-.701 -.680 -.598 -<859 «750
<801 - —+87T7 -~+529 -.550 -+606 -+785 —e 786 ~-.529 ~<695 «801
«850 -.428 -.453 -.483 —« %90 ~+499 —468 -.521 —<298 —-e325 «850
«899 —-e348 ~+365 —e356 —e342 331 —e302 -.2T1 -+235 ~<200 «899
«932 -+270 —.262 —o242 -.214 -.203 -.173 -.152 -.129 -.119 «932
«949 ~-+200 ~.194 -.160 -.160 -.128 -e108 -«09% -+073 -.097 «949
972 -.099 ~.086 -.061 -o043 -.0386 -.027 -.022 -.021 -.059 972
«981 -.067 ~e053 -.034 -+ 026 -.014 ~+ 004 -.011 «000 -.028 «981
1.000 -.011 -, 007 . 00% . 010 +011 <014 <023 .018 —«024 1.000
LOWER SURFACE
+008 «635 <518 -598 <592 . 568 «597 «553 «525 «006
+011 <380 «328 «327 <318 +«309 «293 «281 «264 «011
«020 <194 «137 .116 +120 « 090 «091 « 0569 «048 «020
«029 <058 «009 -.017 ~039 —a 047 ~.061 -.071 -.094 .029
-048 -.007 ‘- 0B84 -.108 —+106 —134 -.129 ~e143 -.168 <048
«06869 - 064 -.128 -.147 —-e164 -.181 -.192 -.204 -223 «069
<102 -«110 -<1%8 ~-+196 -e207 -.231 -.239 -+259 —e262 -102
«151 -e121 -.179 -.190 -+210 -.231 -.232 -.261 -~.284 +151
«199 -.111 -.125% —e.152 -.178 -.178 -.206 -.206 ~-e231 -.251 «199
«251 -.108 -.126 —-. 154 ~.169 ~s174 -.19% -.192 -e2N9 -. 227 .251
«299 —<084 -.090 -.110 -.122 —~+135 —.147 —e149 -e161 —e173 «299
«350 -.081 -.091 -.113 -e131 -<137 - l44 -~.142 —.156 -+180 +350
«400 -.086 ~.096 -a113 -.126 -.134 —.142 —.145 -+159 -.178 +400
+451 -+091 -.108 -.123 -e148 -e146 —.1%9 -<158 -.172 -.189 <451
«500 -.123 -.130 -.153 ~e174 -177 -.191 -.193 -.205 -e216 +«500
«549 ~+129 —~. 146 ~.168 -.180 —.184 -+ 204 -.208 -.211 —-.234 <549
«598 -«149 -.159 -.177 -.188 -.191 -.189 -.195 ~.20% -e296 +598
+649 «003 - 006 015 - 024 -022 .025 <035 <037 +035% «649
«699 «203 .218 »231 «239 247 +«2%4 « 254 +25%5 ‘0256 «699
+<TAT «204 232% «340 o346 «25% .359 <354 «35%59 «355 +THT
T <800 «372 «395 414 «422 «4629 <420 «433 %27 «428 «800
«8%50 26 440 465 476 <483 -480 <480 484 <481 «BS0O
«899 bbb 466 «493 «501 +529 «511 »515 .508 «515 +899
+929 +449 - 465 <494 «501 <513 «515 «519 +519 +515 «929
«950 «&31 456 «477 «491 «501 «696 «509 506 <502 «950
«969 «379 <403 426 «h34 « 44T +450 «452 + 556 <439 <969
«990 «249 «263 «284 +297 «30% «305 «212 «312 +299 «990
«998 -083 «093 <106 <105 +118 <124 <120 «127 «109 +998
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TABLE II. - SURFACE PRESSURE DISTRIBUTIONS FOR SUPERCRITICAL AIRFOIL 12 - Continued

(e) a = 1.5°
cp AT -

x/C | M=0,.50 M=0.60 “=0.70 u=0,74 I N=0.76 _[ M=0.78 l M=0.79 I M=0.80 LN’O.BI l H=0.82 J M=0,83 l x/C

UPPER SURFACE
0.000 «963 1.026 1.103 1.129 1.138 1.147 1.156 1.170 1.179 0.000
003 -.320 -.114 «160 .287 +319 «393 431 4587 502 «003
012 ~1.422 ~-1.261 ~.889 -.689 -.608 -.521 ~e%63 -.422 ~+366 .012
+019 ~1.35¢ -1.521 -1.330 -1.127 ~1.020 ~.924 -.852 =790 ~.728 .019
.028 ~1.272 ~1.380 -1.367 -1.181 ~1.062 -« 964 ~.913 ~«851 ~.817 028
<047 ~1.074 -1.133 -1.330 -1.129 -1.052 —.967 =922 ~.865 ~.814 <047
«072 -.861 -+ 896 -1.321 -1.177 -1l.100 | -1.020 -« 967 —+993 ~.868 .072
.098 -.720 -.773 -1.223 -1.164 -1.088 -1.014 =974 =.932 ~.879 «098
«150 -.622 -.6T0 —e623 -1.103 -1.067 -1.010 -.968 -.921 ~.871 .150
=200 -.558 —~«593 —.621 -1.040 ~-1.038 -«989 ~ 944 -.213 ~867 +200
250 -.514 - .564 -.580 -.400 -1.01¢ ~<977 — <949 —e91s ~.858 «2%0
301 —.475 -.512 -.548 -.466 -.951 -.930 -.882 ~.868 ~.807 301
.351 —.451 -.470 =511 —.473 —.885 —.898 ~.887 =.BR3 ~.801 +351
+398 —a431 -.458 ~489 —.472 367 -.897 ~«878 ~«B4B ~.813 398
-448 —oh24 — o445 -.483 -.488 -+395 —-.887 -.859 -.832 ~.799 «448
-499 -.423 -.449 ~.489 ~<«506 -.451 ~.873 --863 =837 -+805 «499
549 -.432 ~.452 —.583 -.517 ~.491 —.8N4 ~+8%5 -.828 ~.808 «549
<600 —h42 —.866 -.%10 . =556 ~ 547 ~o611 —e862 -.847 ~.830 «600
682 -« 437 —<450 -«519 -« 554 -.571 ~«445 -.885 -+868 ~’848 «852
«700 —a454 -.479 -.529 -.585 -.617 —e516 —«820 =4902 ~-.888 -700
+750 —.459. —.485 . —548 -.601 ~+603 —ehh3 ~.948 -e92% <750
~-801 ~e455 ~.4T7; . —e525 -+ 567 —e653 — <496 —+&99 ~.509 «801
-850 ~.432 —<452 ~.475 —<492 . —e485 631 =+304 ~«298 -850
899 -e352 -.356 ~e348 -.344 —.338 -.320 =.270 —.193 ~«196 «899
«932 -.268 —-e262 —.232 -e214 ~.209 -e190 ~e139 =125 ~.149 +932
«949 -.208 -e191 -.162 ~e1432 -.130 -.11¢& ~.080 =.092 -=127 «949
972 -.100 ~«090 ~e061 -.069 =042 -.024 —.014 -.047 - 094 «972
.961 -.071 -.052 -<031 -.016 -.008 001 «004 ~.038 ~.087 .981
1.000 ~.010 ~+ 006 .008 .011 016 .028 +026 -.013 -.071 1.000

LOWER SURFACE
«006 « T34 «T36 «693 .688 676 + 669 656 «645 <4623 «006
<011 «49% «482 «449 427 424 «401 .383 «369 «343 011
020 292 263 258 <219 «204 «195 -177 171 .123 020
029 125 <153 093 083 «072 <067 + 049 .028 004 <029
<048 058 «055 003 -.001 -.018 - 037 ~o 044 =.062 -.074 048
069 017 -.019 -.038 -.070 ~.071 -.078 -.089 -.107 -.141 +069
102 -.053 -.070 -e092 -e117 ~.126 -.135 ~«1%0 ~e187 -.200 102
<151 -.079 -.090 -.113 -.129 -.153 ~.156 ~e165 -.180 -.218 .151
«199 -.078 -.080 -.112 =126 -.128 -.138 =146 -+153 ~«198 199
«251 -.078 -.086 -.109 -.127 -.118 -.126 =137 —.141 -e175 «251
«299 -.062 -.064 -.075 -.084 -.091 -.093 -.101 —.114 —.152 «299
«3%0 -.059 -.064 -.079 -«090 -2095 -.098 -.110 -.115 -.156 «350
<400 -«062 -.066 -.088 ~«09¢ -«100 -.106 -.108 -e121 -«160 «400
451 -.072 -.083 -«096 -.107 - -el12 -e122 -.120 ~.131 -.171 .451
+500 -.102 ~el14 -.133 -.147 “.144 -.142 —.153 -.168 -.207 «500
+549 -.114 -.12% -.145 -.1%8 -.153 ~a156 ~e163 ~.188 —e220 549
598 -.138 -.145 -.151 -.15%9 -.164 - 157 -.158 =.179 -«199 .598
«649 .016 .019 .028 032 «042 052 «052 « 044 .038 <649
«699 «208 223 «240 +259 «262 267 276 264 253 «699
«T4T 313 «329 «354 .358 367 <375 -371 367 357 <747
«800 379 397 <418 421 433 429 o542 «440 -420 +800
«850 «423 042 464 479 «486 +491 +489 .488 475 «850
«899 hAE 471 -491 «505 %15 524 521 «522 .511 <899
929 445 467 494 <506 520 525 «527 520 506 .929
950 433 «452 <483 +494 .501 512 «513 «505 .493 +950
«969 «380 «399 «428 +438 «453 «455 « 465 +449 435 «969
«990 <247 «263 .285 »298 «306 «322 322 +304 .282 +990
+998 +0T4 .090 104 117 129 .138 +135 -195 070 +998
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TABLE 1. - SURFACE PRESSURE DISTRIBUTIONS FOR SUPERCRITICAL AIRFOIL 12 - Continued

(f) @ = 2,0°
CP AT -

x/CJ M=0,50 M=0,60 "'°'7°i M=0,.74 N20,T6 I M=0,78 I M=0,79 l M=0.80 l M=0,81 LH-O.BZ l Mx(.82 I x/C

UPPER SUPFALE
0.000 -917 «981 1.072 1.112 1.130 1.140 1.149 1.162 1.164 0.000
«003 -+ 494 ~e268 «092 «19% «253 +342 . 354 +406 + 451 «003
012 -1.680 - =1.462 —«955 ~eTE2 ~e678 —.587 -e551 —o&hTA —+433 <012
.019 -1.629 -1.797 -1.455 ~1l.21¢ -1.117 —-.984% -929 —«B65 ~+813 «019
-028 -1.454 -1.632 -1.494 -1,.,282 -1.179 ~1.0%59 -1.003 —s944 -+ 885 «028
047 | -1.001 -1.013 ~1.455 ~-1.272 -1.14% -1.042 —.981 —e924 ~«850 2047
072 —e9%9 -1.034 -1.4%9 ~-1.272 -1.175 -1.088 -1.03% ~«983 -.910 <072
<098 -.802 -.848 -1.381 -1.274 -1.159 -1.082 -1.029 ~e977 - ~.913 «098
<150 -.677 ~+720 -1.19¥% -1.212 ~1.162 -1.075 -1.018 -«990 -<919 -150
«200 —-.608 -o 641 -+572 ~-1.195 -1.121 -1.043 —e995% — 957 -.910 «200
«2%50 -« 549 -.589 -.578 -1.121 ~1.108 -1.043 -+990 ~e947 ~+920 «2%0
.301 ~+50% —e543 —e563 ~1.03% ~1.055 -1.000 -.959 -+922 ~+87S +301
.351 - 417 -.507 -.532 - 404 ~-1.028 -.986 - 945 —e907 ~e 864 -351
«398 ~. 458 -~.481 -.512 —~e402 -e996 ~.961 -.917 -+894 -.860 <398
«448 B2 111 -o%T2 —+50% —o 44G -~+929 -«951 —.914 -881 -o 841 <448
499 b4 -+ 467 —.5%508% ~. 486 ~ o846 —.948 ~.918 -.885 -+ 860 «499
<549 —o bbb - %65 —.503 ~o504 -«397 —e948 -+929 —.893 ~.868 <549
«600 -.458 ~536 _~.554 ~ohbh ~e952 -.926 -.912 -e8TH <400
«652 ~odh 6 ~a 4T3 ~+524 ~+586 ~+%05 —e968 -+548 -.921 -+899 «652
«700 —<%50 -+489 — <540 -+ 593 -.57T2 -e916 ~.982 —~.959 ~.931 «T00
7150 - 46% - 497 -+549 —-. 606 -e613 - b1 ~+980 -.997 ~.883 150
.801 - 454 ~ok B84 -+536 -+573 ~<594 -.418 -+ 427 —%29 ~e 383 <801
«850 —.432 —o#51 ~.478 —.49¢ -.502 —-.384 -«302 -+299 ~e297 +850
«899 -o25¢ ~.3%9 -.356 -.357 ~e342 -.257 -.190 -.203 ~e234 «899
«932 —e268 -e261 —e231 —-s227 ~+213 -.157 -.117 -.165% -«206 +932
«949 -.201 -«189 —e166 -.150 -«140 —.098 —.079 -.144 -.182 + 949
«972 -+102 -~+0BY =.065% -+ 049 -.034 -.019 -+ 045 -e1l12 --165 «972
.981 -e063 -+051 -.027 -.018 -.002 -006 —039 -.105 ~«155 «981
1.000 —-.007 ~<007 «002 +016 «032 «025 « 009 -.073 -.126 1.000

LOWER SURFACE
«006 .821 «B820 «800 + 759 «752 - o« Thék 722 696 «682 «006
«0l11 «583 a4 «523 «523 «Flé «&Th <hT3 <447 <403 +011
.020 «384 «371 «319 «298 «301 «28) «272 -231 «210 =020
029 <281 «216 <186 <172 <166 124 «110 «088 «064 +029
048 «141 «120 " «090 «069 <073 <048 «032 «009 -.017 =048
<069 066 - 067 +018 <014 «007 -e011 -.036 -.054 ~.104 «069
<102 «006 -.001 ~-.028 -.053 -+054 —a 067 ~-.082 -2102 -«157 ~102
151 -.026 ~«038 ~e072 ~.070 -.087 -.092 -.114 -e132 =179 »151
«199 —-.038 ~<043 ~.0860 -.079 -.071 —.087 —-+106 ~.114 ~.166 +199
.251 -035 -«037 —«068 ~-.068 ~.079 -+092 -.107 -.122 -e1863 251
«299 -+020 ~.02% —-.039 —. 067 —-044 —oO&T ~+07% -.09% -.121 «299
«350 -+023% -.031 —-+069 -.0%3 -+0%2 -e 066 —.07% —+094 ~.133 »350
<400 -.033 -.038 -+062 -.0%56 =059 -« 069 -.092 -.103 ~«136 -400
-451 -e052 -2053 ~075 —+073 -.080 ~.089 -.118 -.128 -.159 +451
«500 -.081 - 094 -107 -.122 -+109 —a135 ~o 144 -.172 -.195 .500
<549 -.093 -«097 -.125 -.128 -.128 -e132 -+149 -.185 - 204 +549
<598 ~-.121 -.120 -.138 -«135 -2133 -.135 —e143 ~a179 ~.208 .598
<649 «029 «036 <040 «047 -060 «062 <061 -038 «024 +649
<699 «219 «236 e 254 262 «276 «281 .276 «269 «255 «699
JT4T «326 «339 <357 <373 381 +381 <376 +368 <353 < T47
+800 «395 412 «%29 bbb «454 554 ohb3 «433 «427 «800
-850 «431 458 472 «495 «500 «509 -497 <483 478 -850
«899 -458 <477 «503 522 »529 «533 «529 «509 +502 <899
«929 «451 +479 <497 +519 531 +534 «527 +510 +505 «929
.930 +439 «458 «&4BY 507 »518 «521 <513 « 490 -482 «950
<969 «383 <403 426 + 445 +461 PL2-TY «454& <436 419 «969
«990 «247 «268 «289 «303 #2323 324 « 304 274 « 249 «990
. +998 <084 097 «109 -118 .138 o141 <099 +052 .021 <998

g
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TABLE 0. - SURFACE PRESSURE DISTRIBUTIONS FOR SUPERCRITICAL AIRFOIL 12 - Continued

(g) a = 2.5°
CP AT -
x/C | M=0.50 "20.60 M=0.70 M=0. T4 M=0.76 I M=0.78 —[ M20.T79 | M=0,80 I M=0.81 M=0Q,82 l M=0 .83 ] X/C
UPPER SURFACE
0.000 <834 «916 1.042 1.079 1.10¢ 1.129 1.133 0.000
«003 -eT13 -+405 -.039 «107 202 «253 «314 «003
<012 -2.034 -=1.650 -1.072 -+ 858 -. 756 —e652 - <605 <012
«019 -1.848 -2.219 -1.552 -1.31% -1.198 -1.090 -1.011 «019
<028 -1.642 -2.059 -1.639 -1.392 -1.251 -1.153 -1.065 .028
« 047 -1.108 -1.330 -1.579 ‘=1.265 -1.27% ~1.137 -1.070 «047
«0T2 -1.028 -1.080 —1.56% -1.379 -1.281 -1.163 -1.100 -072
<098 —+867 -.911 -1.534 -1.364 ~1.254 -1.1%8 -1l.111 «098
«1%0 ~oT43 -.785 —-1.477 -1.318 -1.222 -1.157 ~1.084 +150
«200 =651 —-.685 —.871 -1.285% -1.208 -1.126 -1.072 +200
«2%0 -+589 -+626 —+4713 -1.227 -1,188 -l.111 -1.045 «250
<301 —+551 -.580 —.527 -1,222 -1.,152 -1.071 -1.034 «301
«351 -<510 —-.529 -.519 -1.174 -1.108 -1.037 —999 +351
«398 -« 486 -.504 -.508 - 762 -1.089 -1.023 -«991 «398
448 -.472 -.494 -.512 -«406 -1.072 -1.017 — 959 <448
«499 -+470 ~487 —-+526 -.395 -1.058 -1.013 —<987 +&499
<549 —+460 -.482 ~-+520 - 439 -1.,017 -1.000 -+ 969 +549
«600 --470 ~<498 -+ 542 -+500 -.507 -1.020 --997 «600
«8652 —~e862 . —.480 -.536 -+523 -.415 -1.029 -1.002 652
«"00 —-472 —ab96 —.554 -.568 - 440 -1.058 -1.032 <700
- 150 - 472 -+506 —<550 -.584 -. 504 ~a6T2 -.730 «750
«801 o467 —~<485 ~ 549 -+561 ~+512 —~.418 —-.418 +801
«850 ~oh4S -<451 —.68]1 —.499 ~a4T2 —+304 - 299 -850
«899 -+352 -.351 —~+357 —+356 -.333 -.200 -.211 <899
<932 -+269 —o2bb -«233 -.229 -.203 -.120 -.170 «932
«949 -.202 -.182 —-e153 -el56 -e132 -.083 -.138 «949
<972 ~+097 ~«082 —-.063 -< 045 -.030 -.03% --113 «972
«981 —~.068 -.049 -.034 -e012 «001 -.007 -.089 -981
1.000 -.020 -.008 <002 -.018 <040 <015 —.0717 1.000
LOWER SURFACE
«006 «892 -887 -84S «836 «812 «T789 «TT4 <006
011 «680 <655 <628 <603 «569 «562 . 523 <011
«020 «490 «454 «417 «393 <383 «362 338 <020
«029 <316 «330 «289 262 <247 +2268 «198 +029.
+048 « 200 « 204 " +180 °162 <137 «131 +085% <048
<069 .138 «117 «08% +08% «088 +061 «028 069
<102 <051 «058 «022 +020 «022 -+ 004 —-.027 -102
«151 0123 -007 —.016 -.015 -.023 -+ 045 -.,057 «151
199 <011 - 004 -.018 -.024 -+036 -.033 -+ 068 <199
‘e25) -.008 -.007 —<027 -.032 -+032 —-o 058 - 066 «25%51
«299 «008 «009 -.002 « 000 ~e001 ~.019 ~-.043 «299
«350 -.003 -.002 —.016 -« 014 -+015 -.022 ~+054 +350
+400 -.008 -.015 -.028 -+0322 -.031 -.041 -+ 068 «400
+451 -.032 -.038 -.043 -.0%0 -+ 043 —-+0%8 -077 <451
«500 -.060 ~.068 -.085 -.082 ~.084 ~. 084 -«12% +«500
«549 -+074 -.086 -.105% -+096 ~-a092 -e115 -+150 «549
<598 -+098 -.104 -.117 -+108 -.100 ~+124 -.153 +598
<649 -047 « 045 «0%% 067 <078 «0&8 <057 <6549
«699 229 «287 «264 <279 «286 289 « 289 +699
«TAT «332 «346 «372 +380 «393 «388 «382 «T47
«800 <401 «4lh - 440 «4%4 404 -459 +439 +B00
+850 «439 «458 +478 +500 +508 «506 + 495 «85%0
-899 +45¢ 482 -509 .522 <529 «531 +522 «899
«929 -461 +476 «511 «523 «%33 «532 «521 «929
«950 445 «460 «49% 512 «52¢ .518 + 500 «950
«969 =391 -408 -438 «454 «470 «459 « 440 «969
«990 «249 «269 «291 «315 «330 »313 « 277 «990
«998 «083 +092 «106 «127 +149 «129 + 074 «998
R




TABLE II, - SURFACE PRESSURE DISTRIBUTIONS FOR SUPERCRITICAL AIRFOIL 12 - Concluded

(h) @ = 3,5°
CP AT -
x/¢ | M=0.50 L--o.eo I M=0.70 I M=0.74 | M=0.76 ] M=0.78 ] u=0.79 | M=0.80 I M=0.81 l M=0.82 | m=0.83 I x/¢
UPPER SURFACE
0.000 687 .817 .970 1.024 1.063 0.000
2003 | -1.116 -.662 -.221 -.020 054 .003
012 | -2.674 | -1.968 | -1.279 | -1.084 -.934 012
019 | -2.577 | -2.452 | -1.675 | -1.445 | -1.317 .019
028 | -1.922 | -2.517 | -1.172 | -1.509 | -1.402 .028
.047 | -1.420 | -2.331 | -1.756 | -1.514 | -1.s10 087
£072 | =1.251 | -1.782 | -1.757 | -1.522 | -1.811 .072
.098 | -1.039 -.909 | -1.710 | -1.501 | -1.37& .098
.1%0 | -.854 —.886 | -1.661 | -1.464 | -1.368 .150
2200 | -.747 -.763 | -1.598 | -1.412 | -1.336 200
.25 | -.665 -.683 | —1.526 | —1.386 | -1.316 -250
«301 | -.611 -.630 —.8%8 | -1.3%3 | -1.218 .301
351 | -.%67 -.580 —.ses | —1.327 | -1.283 .351
2398 | -.s27 —.545 —.40% | -1.297 | -1.235 -398
448 | o516 -.528 -.430 | -1.287 | -1.220 yees
499 | -.503 -.516 —.462 | -1.260 | -1.210 <499
549 | —.e87 -.%08 487 | -1.146 | -1.189 549
.600 | -.502 -.518 -.528 -.s50 | -1.207 600
652 | -.487 -.504 -.530 -.404 | -1.208 652
J700 | -.493 -.510 -l541 -.408 -.€82 700
.7%0 | -.s01 -.%04 -.582 -.445 —.482 .750
.801 | -.480 —.aT2 -.8527 —.e52 ~.388 .801
.85 | —.as0 -.433 -.480 —.414 ~.312 -850
.899 | -.352 -a21 -.362 -.308 -.220 .899
2932 | -.2%2 -.228 —.247 -.202 -.137 932
2949 | -.190 ~.183 -.174 -.145 -.092 .949
972 | -.0m -.072 -.065 -.027 -.019 972
2981 | -.086 -.050 -.02% -.002 -.016 .981
1.000 | -.019 -.010 .019 .036 .032 1.000
LOWER SURFACE
006 .984 .978 .957 .919 .017 006
.011 .807 .807 .772 728 709 .011
.020 .631 <600 567 540 518 020
.029 466 <667 410 ey +384 .029
048 <357 <320 <299 281 263 088
089 .252 2237 2219 .209 .204 089
.102 .161 .160 <139 138 -11s 102
151 .106 098 084 .082 .088 151
199 .081 .076 .085 L0786 064 199
.2% <064 048 .07 .07 042 .251
.299 <089 -057 058 e .052 299
.350 <055 <082 N YYS 038 045 .350
<400 034 .030 <028 031 023 +400
L4551 .o18 .006 .008 .010 .008 451
2500 | -.023 ~.023 -.030 -.026 -.034 500
.549 | -.042 ~.045 -.088 —.087 ~.051 .549
.598 | —.051 -.060 —.047 -.087 -.057 .598
<649 064 .087 .087 .103 .103 J649
<699 .266 .259 .289 304 305 699
R .348 2364 2392 -407 e 747
800 407 L824 456 .472 .4T9 800
+8%0 <449 471 496 .512 521 850
-899 .468 .487 520 527 548 .899
-929 “466 485 518 .537 544 929
.9%0 450 466 504 .528 534 .950
«969 <393 .413 ey e .659 969
-990 .256 .267 206 .3 2227 990
.998 .073 .079 128 .149 121 -998
20




TABLE II. - SURFACE PRESSURE DISTRIBUTIONS FOR SUPERCRITICAL AIRFOIL 26a

(a) a = -0,5°
CP AT -
x/¢ Ln-o.so !-n-o.eo H=0.70 | ¥=0.T74 [ W=0.76 | M=0.7s | N=0.79 l H=0.60 l M=0.81 l ¥=0.82 | M=0.83 x/C
UPPER SURFACE
0.000| 1.086 1.096 1.126 1.143 1147 1155 1.162 1.166 1.166 1.174 0.000
003 464 o526 . 622 <656 681 -709 .123 -730 751 749 .003
wetz]  -.3as -.319 -.232 - 157 —145 -.080 -.068 --07a -.038 -lot4 .12
.ol6| -.502 —.483 -.368 -.31 -.281 - 244 -.221 -.215 -.183 -.188 .016
w029 -l -.s01 —oaST ~o44l —etl4 -.380 -.387 -.361 -.354 -.328 .029
coa6| -.462 -.481 -.454 —.456 —443 -.428 -.410 -.422 -.397 ~400 046
on|  -.e0s -.422 ~.410 —oh24 -.407 - 406 —.407 -e402 -.315 -.369 .071
.o98] -.387 -.398 -.403 --408 —a425 -e415 —.815 -.402 -.406 -.404 098
o150 —.348 -7 —.408 —e412 -4l -e428 —.428 —o443 — o440 —oa27 .150
-200| -.329 —.343 -394 —eall —.418 -436 -.435 —.446 — 446 —443 .200
c2%0| -.328 -.335 ~e365 —.408 -o419 ~e438 —e455 —e 466 -e470 e +250
2301 -.333 -1 -.359 -.365 —.379 -.390 -.390 -.392 -.462 —.a19 <301
35t -.335 -.343 -.370 ~.389 —.401 -.420 — .26 -.439 —.434 -.408 351
S398| -.333 -.346 -.378 -.395 -o409 —.e30 —o442 -o454 -469 - <450 2398
.e48| -.328 -o304 -.375 -39 -4l -.428 - 442 -.458 —.4T6 —.481 .48
L4991  -.332 -.382 -.384 ~.806 -.421 —o4sb -o463 —.478 -493 -.522 o499
cse9| -.328 — 346 -.378 ~.40¢ -422 - 448 ~ 464 —.483 -.480 -.526 -549
L6500 | =-.334 ~.353 ~.389 -4l6 —434 - <460 ~.416 —e496 -.538 -.551 600
s652| -.331 ~.355 -.385 —otle -u436 -~k ~.489 -.515 -.560 -.568 .652
.t00| -.338 ~.359 -.392 ~o4l8 -e439 -e46l —e419 ~e499 -.559 -o601 .700
c1so| -l33s -.3%8 -.386 —.4l1 —ve32 — 454 -.463 - .45l —.494 —.652 L1750
.801| -.335 -.355 -.385 -e406 ~ob24 —abhl -e451 —e 405 —e463 -.526 .801
.8s0| -.3z8 —2345 -.370 --386 -.393 -.399 --400 ~.404 - 4400 -.348 +850
L899 | -.272 -.284 -.287 -.287 -e290 -.282 -<280 —.216 -.266 —.240 -899
s932| -.231 -.230 -.221 -.217 -.208 -.198 —.192 —.184 ~174 -.152 .932
2972 -.097 ~.084 -2059 -<046 -.034 -.022 -.011 -.007 -.002 -oll 972
.989 | -.030 -.015 018 028 <037 <043 <049 -055 059 -061 .989
1. 000 .019 032 053 . 061 064 <069 076 075 075 .08l 1.000
LOWER SURFACE
. 006 166 174 200 215 21z 212 228 <240 235 245 .258 006
o1l |  -.187 —.198 -.208 -.191 -.193 -.202 -.190 -.182 -.189 —.154 -.159 011
L020| -.269 -299 -.319 - 346 -.328 -.356 -.349 -.331 -.330 -.321 -.319 020
.029| -.288 --309 -371 -.395 --404 -~ .4l -4l4 -.398 -.409 -.380 -.382 .029
L0e8 | -.316 -.341 - o404 -.425 -.456 - o486 -84 -.496 -e489 —493 - o465 <048
L069| -.301 -.336 -.386 --409 —.634 - 466 —.486 —4T4 —.491 —.4T8 --502 069
s102| -.290 -.299 -2354 -.379 —ealz ~e34 ~e440 -e451 -e456 ~.450 -2455 .102
Jis1) -.272 -.302 -.352 ~.385 ~.398 -.432 —.450 —.478 -.521 -.53 — 54 151
c199 | -.269 -291 ~341 -.381 -.408 —e437 —e454 ~o 468 -.484 -.533 ~.561 .19
FELTY 9 -.293 —.343 -.318 -.395 —.426 ~.459 -499 -<523 —.532 -.561 .251
<299| -.260 -.291 -.331 —e364 -.385 -.18 -.438 -.476 -.570 -.594 -.625 299
L350 | -.25 -.281 -323 -.355 -.312 -.397 -.420 ~.843 —i434 -.572 -.603 .350
.900| -.245 -.215 -.31% -.338 -.358 -.383 -.398 -.820 -.446 — .59 -.611 400
o5l | -.247 ~272 -.310 -.336 -.355 -.374 -.390 -.405 -e425 —e423 -631 451
ss00] -.z48 -.270 -.309 -.330 -u342 -.365 -.374 -.389 -.405 -3 -.346 -500
J549) -.224 —.2a3 ~.27 -.286 -.293 -.308 -311 -e319 -.318 -.325 -.28% <549
-s98| -.an -.185 -.19% -.202 -.204 -.209 -212 -.213 -.210 -.206 -.1858 .598
L4 ] -—Lom1 -.072 -2065 -.067 -.06l -.057 -.052 -.052 -.048 —.040 -.025 <649
699 .070 .077 -095 <106 110 117 118 s121 .125 130 .136 .699
L1467 <185 197 216 .221 .233 .239 .238 .241 J244 L2646 248 L7187
~800 .286 -297 319 .324 .321 .330 .332 .331 2334 2333 .335 .800
-850 0354 <364 381 .389 .390 <395 S394 .390 2396 392 400 .850
899 .386 2399 418 .423 <431 <435 432 437 w443 440 439 .899
.929 .385 <400 426 “43e 438 442 oo <444 447 RPPOY 446 .929
-950 .378 388 414 ~422 429 w434 435 L432 PO 4kl o440 <950
-998 020 .038 .083 066 070 077 .080 .080 -081 .082 -083 .99%
21




TABLE I, - SURFACE PRESSURE DISTRIBUTIONS FOR SUPERCRITICAL AIRFOIL 26a - Continued

22

(b) a = 0°
CP AT ~ .
X/C M=0.50 N=0.60 ] M=0.70 l M=0. 74 ] M=0.T0 l M=20.78 M=0.T79 I M=0.80 I M=0.81 l M=0.82 I M=0.83 x/7C
UPPER SURFACE

0.000 le158 l.164 l.164 lal71 1.176 1.179 1.185 0.000
« 003 «613 «633 <647 «669 «679 T «693 716 +003
«012 -e2171 -.253 -.200 ~el?5 -e166 ~e138 —a106 «012
-016 —eh206 -a382 -.387 ~e336 —«290 ~e259 —«254 +016
« 029 -e571 ~.532 —-.520 - <495 474 ~.425 - <418 <029
« 046 ~-e563 ~+553 -.537 —~e533 ~e494 —e485 ~oh46 «0%6
«071 —e513 ~<503 -492 -.480 - o457 ~o45] - «435 <071
« 098 ~e494 - +507 ~ 49 ~.477 - <471 ~%61 - o451 .098
«150 ~+486 —~+504 —e 504 -«515 -+519 -.507 —-+490 «150
«200 ~.483 -.4917 ~+506 -+505 - <498 -510 -.487 «200
«250 —o 467 -e502 -+ 519 -+ 526 -e527 ~+531 —e519 +250
«301 —e4l3 —e431 —o%53 -+507 - 534 ~e528 ~+519 «301
e 351 -e439 —.458 — <065 -+ 456 -+507 —<529 -521 «351
«398 ~ohbl -e%63 —e 481 - 493 -+435 -e536 -a547 «398
+ 448 . —obbh — 467 —-o485 - 499 - 482 -e539 - 538 <448
« 499 ~+450 LY £ ~+493 -.498 ~«535 -.527 -.578 «499
« 549 o445 473 ~e 496 —508 . —e543 —e5317 -e545 « 549
«600 — 460 -.477 ~e508 —e543 -«558 -.586 - 586 «600
«652 —e %55 -.482 ~e512 -e540 -+577 —~e621 Te624 652
-700 ~e452 ~+480 - 497 -e532 —-e602 - +606 -e672 «700
« 750 ~e443 - 468 — o478 ~.488 - +540 ~ o660 -e722 <750
«801 —e438 —e456 e bbb -e473 —e 448 -e569 ~aT45 «801
«850 -~ 0% -.410 -<410 -+407 -+393 —e345 ~ <349 +«850
« 899 - 293 -.289 — <285 276 -.260 -a228 ~.186 «899
«932 —e2l6 ~«208 ~+ 196 -el84 -+170 ~ol48 -el12 «932
972 -.038 -.028 -.018 ~e011 -+001 +009 «017 «972
« 989 - «032 040 «042 «047 « 054 «059 +056 «989

1.000 -« 060 «062 « 064 « 071 «0T4 «072 o067 1.000

LOWER SURFACE

«006 «315 «324 «327 «332 «325 «331 «330 «006
<011 -+083 -.076 -.072 -+086 -+066 -~ 063 -.081 <011
« 020 -e232 ~e211 -239 ~-239 -e221 ~e222 —229 «020
«029 —albh ~ed9% —e274 ~e 295 -e315 -e315 —e297 «029
<048 —<338 ~«355 -.358 -«370 -e371 -~ <403 -.386 « 088
» 069 ~e346 ~e358 375 ~-«375 -+399 -.404 —4l5 <069
«102 . -e327 -.352 ~e361 -«375 -e394 —393 ~-.388 «102
«151 —e364 -360 -.380 - +408 -~ o417 - o 40 ~e465 «151
+«199 —e345 -e375 ~e396 e 409 —e4l8 . —eh40 ~oh4d <199
251 —e345 -«381 -.399 —e%lb = h44 - «4586 —<481 «251
299 —e341 - +3606 -.382 -e391 ~e432 ~+526 -«570 «299
«350 ~e336 ~-e362 -e377 -e387 ~<410 —oh08 - o544 350
«%00 -+325 - 2352 —+365 -+373 - <405 —h34 -~<513 «400
451 . ~e324 —+349 ~e 366 o374 -395 —.418 —.410 +451
+500 —.327 —e341 -+358 -e361 —-.378 - <403 -ohlé «500
o 549 o274 - 2287 -e297 - 299 -+308 -.313 -<313 569
«598 -+196 -a199 ~+200 —e202 -+203 -e201 -e198 +598
<649 -.055 -<068 -.049 ~ o044 -039 -.037 -+033 649
« 699 <117 «120 <123 <130 «134 «135 <139 «699
-« T47 o242 «245 «248 «25% o255 «257 2259 «T867
<800 «343 «345 «345 «352 «351 «350 «354 -800
<850 «409 -408 <412 «413 <414 412 417 -850
« 899 T2 o449 «%52 « 454 *453 453 457 «899
«929 «450 57 +455 «459 <461 «458 462 »929
+950 <437 <82 <450 <451 456 +452 454 «950
+998 « 064 «068 «072 <077 «079 <077 «075 «998




TABLE II. - SURFACE PRESSURE DISTRIBUTIONS FOR SUPERCRITICAL AIRFOIL 26a - Continued

{¢) a = 0.5°

CP AT -

x/¢ | w=0.50 ‘ 420,60 | M=0.70 I H=0.T4 l H=0.To Tn:o.n | N=0.79 l nso.aoJ M=0.81 | M=0.82 | M=0.83 I x/c

UPPER SURFACE

- 000 1.155 l.159 L.169 1.171 1.177 1.183 1.187 0.000
«003 «502 =546 «556 - 588 +603 627 «648 .003
-012 =425 ~«405 —.341 —e324 =296 ~+258 -+220 .012
<014 -.607 - 5406 ~.493 -« 479 —e%l8 ~.423 —+365 «016
«029 ~.157 -.706 —« 655 ~a652 ~+601 -e557 —e529 «029
<046 -.737 ~e724 -.719 ~.691 -.689 -.610 ~.586 <046
«071 —e636 ~s656 —e 643 ~e643 —e584 —«555 ~e540 071
098 —.008 —eb27 -.608 =+590 —.570 —e59% =521 « 098
«150 -«573 -e620 —+628 -+ 608 =590 —e563 =552 .150
2200 | -.521 —e564% -+637 =+626 -.621 — o604 ~«589 «200
«250 =499 ~e553 —«605 -e615 ~.623 —.612 ~«592 «250
«301 : -+499 —e549 —.585 ~e605 —e615 —e609 ~e589 «301
+351 - <497 =«511 —+487 ~+582 - +598 ~+600 ~e602 «351
<398 ~eh b8 ~e520 - 524 -e583 -eb631 -e628 —.622 398
«448 ~.482 ~e510 ~e534 ~+483 -+620 = +626 ~eb621 <448
499 =.487 ~.519 . —e5137 -e532 -.624 =e639 ~.638 499
«549 ~.475 -e511 ~e526 -«553 -«517 o660 ~e653 549
+600 —417 -.509 —e534 ~568 -.589 ~.698 ~.697 =600
«652 —e4l6 ~e515 —e 541 ~«595 -e628 —e655 ~.715 «652
- 700 -e472 ~ 494 -.509 -e580 ~«557 —.619 - 699 .700
« 750 ~.459 - 416 ~e493 —e484 -e517 -.753 -.157 <750
+801 -.437 -e461 —e468 ~e465 - 452 -.488 -.782 «801
-850 —+405 — 405 —«405 =399 -394 —+304 ~e324 850
- 899 ~e290 —e285 —»283 ~e270 -e258 ~e207 ~el64 +899
+932 -.206 -.196 -.188 —el74 -el72 —~el29 -.091 +932
«972 -.030 -»025 -.011 -.011 ~.003 .011 007 .972
«989 027 .038 <047 - 047 «053 «055 =037 «989

+ 000 «054 +UbU 061 «066 066 <068 046 1.000

LUWER SURFACE

006 «428 o446 <452 «452 «448 k24 «425 « 006

«011 <064 <052 <066 «048 052 <047 «035 .0L1
020 - =097 -e060 -+ 098 -« 084 -e087 —e092 ~.103 «020
029 ~e145 -.150 ~e168 ~e155 -.187 -<150 =179 « 029
- 048 -e2l6 -+230 -.253 -e235 -.258 ~e272 -.270 048
<069 ~el2% ~el42 -.237 ~ o248 ~.238 =274 ~e282 «069
<102 =236 —e240 —e255 -.26% -.289 -«300 -.307 .102
«151 —e260 ~e274 ~.286 -e307 ~.318 =315 ~«359 151
«199 ’ -.278 -e291 =304 ~e318 -e332 ~e353 -«367 199
«251 ~e286 ~ #3006 -.312 -.331 -.351 — 379 —.417 251
299 -.291 —.308 —.319 -e333 —e.348 ~e374 ~e426 «299
«350 -<291 =-+309 =.320 -«330 = <349 —e365 —+389 «350
«400 ~e281 -e307 ~e316 ~e325 —e340 ~e362 - o404 «400
+451 -.281 -.308 ~+316 -.333 ~+351 =.365 -+403 451
«500 ~.287 =306 —«319 -e328 —e342 -«357 -e393 500
<549 ~e252 ~e259 -e267 ~e2l4 -<281 -e291 —e305 «549
«598 ~.173 - 179 ~.178 -+183 ~.l78 ~.182 -.190 .598
«649 -+034 =e034 -+ 03] —e 034 -.032 ~e025 -«029 649
« 699 ol «131 135 «141 «145 «146 ol43 «699
« 707 0248 «255 .260 »260 264 «268 267 « 747
« 800 347 +350 «352 «355 «354 +360 358 . 800
«850 -4l4 412 417 o421 4l6 422 422 <850
«899 445 «450 «456 o458 o454 «459 «459 «899
<929 450 <454 «456 463 466 <464 <468 «929
«950 o443 o44b «451 « 457 «455 «460 457 «950
«998 -059 <066 <068 «072 077 079 046 «998
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TABLE III. - SURFACE PRESSURE DISTRIBUTIONS FOR SUPERCRITICAL AIRFOIL 262 - Continued

(d) a = 1,0°

CP AT -

x/¢ l M=0.50 rn-o.eo l H=0. 70 [ n=0.74 l H=0.T76 l n=0.78 l H=0.79 l M=0.80 l M=0.81 | Me0.82 l #=0.83 I x/C

UPPER SURFACE

0.000 1.019 1.063 1.110 1.137 1.150 1.159 1.163 l.167 le171 1.181 l.181 0.000
« 003 -e022 «080 «259 376 <408 <452 +481 «506 «536 559 <580 .003
+Ql2| -1.043 =980 -7 -+657 -a586 -a479 ~+448 ~.428 —e389 ~e331 ~e294 .012
+016| -1.02%9 ~1.056 -.954 ~.849 ~.728 =671 ~e0625 - -.575 -e532 =484 ~e433 016
- 029 -«895 -.958 -1.012 ~+959 -«810 ~e 794 - =« 750 ~e717 —e664 —e618 029
- 046 ~«783 ~«790 -<866 -.937 — <883 -.T726 —eb673 « 0646
<071 —e 636 —+658 -.721 —e84b -a.631 ~e785 -+ 749 ~+743 =675 ~e647 071
-098 ~e561 —+586 -.625 ~.634 —.844 ~+790 -+756 -741 -~ 695 - 659 .098
«150 - 497 -e525 -e570 =608 -.719 -e730 - 7G5 -.693 ~e652 -.628 «150
«200 ~e463 —<490 —«540 —e572 -.682 -e683 -e653 —e627 «200
«250 ~e 846 =« 60 -.509 =+550 ~ 651 699 ~«671 -.638 «250
«301 —e434 ~ o454 ~+300 ~e537 -«589 ~e 691 ~e663 —e643 «301
«351 -=422 -«439 -.488 -.516 —+518 ~«653 ~.676 —e652 «351
«398 —e413 —e430 —o&75 -«501 —e543 =+665 -.685 =666 398
- 448 --400 —420 —+%63 ~o491 —<547 ~e492 ~e695 -.681 ohud
- 499 -e397 -e417 o462 ~.491 -+551 -e517 “«T12 —e695 + 499
«549 ~+384 ~ <405 —-.483 ~e538 ~e542 -«719 =699 «549
«6500 ~«384 ~ <409 ~+480 ~<544 ~+592 ~.534 -756 ~«155 ~.T46 600
«652 -e3717 —e402 —o441 -e531 ~e553 - .47 ~.764 =790 +.780 «652
-700 =378 ~e395 -436 -+520 ~e535 ~e49% - +590 -e821 —+809 «700
« 150 ~e367 —+386 —.423 ~.480 - <491 ~<4%0 -.406 -.862 -.861 «750
«801 -e362 ~e379 ~+410 ~e458 ~e466 -.475 -e393 -e522 -e793 801
-850 —e344 —e363 -.378 - «405 ~+403 -39 ~ 360 -e279 ~e297 -850
«899 ~e286 . —e288 —e292 ~e279 ~+281 ~e 266 -e238 ~el72 ~el71 «899
«932 -e233 -.228 -220 -a187 -.180 -.178 ~«158 ~«103 -e105 .932
«972 -+093 -+080 -.057 -«018 ~«012 -.007 -.000 «010 ~<024 .972
989 -e.032 -.015 009 «036 <044 <048 <052 <043 000 «989

1. 000 <011 «021 «035 062 061 - 062 « 067 <056 019 1.000

LONER SURFACE
<006 «600 «570 «580 «566 <552 +553 553 +540 <536 524 -496 <006
«011 «229 «237 «220 183 «196 «18¢ +180 177 152 <146 «133 011
«020 «106 «085 =060 «057 «051 <014 =019 =030 019 ~.013 ~e028 «020
<029 <011 -010 — 009 ~«011 -.050 ~«040 ~«051 ~+004 ~«074 -.088 -e110 029
« 048 -<055 ~+065 —.094 ~ellé -e120 ~eol47 -e133 ~el4? -e151 ~e170 -el82 « 048
« 069 -«076 " —.115 -.128 ~e 154 -«150 -e159 -«156 -177 -.183 ~.196 -e215 -069
«l02 ~e104 -e131 ~e150 ~el55 -.l62 ~ell6 -.184 -191 ~e192 ~e216 —e230 102
151 -e137 -.155 -.176 ~e186 =+205 ~e19% -e227 ~a229 ~e251 —e2178 151
-199 ~<149 -<173 -.192 -.210 ~e219 -e233 ~e256 - 260 —.282 ~+304 «199
«251 ~e168 ~e184 - o207 -e221 ~e229 —e247 ~e266 ~e279 —305 ~e341 «251
«299 -.148 ~«168 -e205 -.22} —e235 ~e248 -+270 -279 =306 =~ o344 «299
«350 ~e163 -e177 ~e210 —e231 ~e240D ~e254 “e266 -.281 -.287 ~e314 =350 «350
+400 ~+165 —<184 -<215 —e234 —e248 ~e260 -e272 ~.284 ~.292 =313 -e360 +400
«451 ~«180 -=197 ~e225 ~ o244 —e252 ~e272 -e292 —316 ~e364 <451
<500 -«187 -« 200 ~e230 —a249 -e261 ~e 214 ~e283 -e291 -e323 —e368 +500
<549 ~e167 -.188 -e210 -.219 —e245 ~ 237 -e239 ~e245 - e245 —e261 —+298 «549
« 598 -el26 =136 —<l45 -<158 ~a158 ~el62 ~+160 -.160 -.161 -.170 ~«186 +598
«649 -2033 ~+038 ~<030 -.029 ~e02¢ ~e024 -+ 027 -e 021 ~+021 -+020 -«033 649
<699 <096 «104 «119 «132 133 =143 <148 149 151 150 <145 «699
« 147 «208 - 0226 «243 «250 «259 «268 271 275 «276 274 «266 <147
-800 308 <323 <345 «356 «357 «366 <371 . <375 «373 <372 «361 800
-850 «375 «392 o411 «420° «425 433 <433 <436 -438 «438 «430 -850
« 899 «409 425 «449 «457 «459 «468 &7l 4?6 «475 473 <404 «899
929 <404 <423 <448 . <457 <44 «470 472 477 479 -478 465 «929
«950 «393 «412 <430 « 445 <453 ~463 <hb1 <460 <449 «Ab6 <454 950
«998 <012 021 033 « 046 <046 «057 « 061 «067 <070 «056 <017 «998




TABLE I, - SURFACE PRESSURE DISTRIBUTIONS FOR SUPERCRITICAL AIRFOIL 26a - Continued

(e) @ = 1,5°
CP AT -
x/¢ | M%0.50 | M=0.60 | M=0,70 | M=0.74 l M20.76 | M=0.78 | M=0.79 l M=0. 60 l M=0.81 ] M=0,82 I M=0.83 | x/c
UPPER SURFACE
0.000 .981 | .1.0%0 1.094 1.121 1.131 1.146 1-152 1.157 1.164 1.182 0.000
.003 | -.259 -e110 158 254 .312 .383 2396 o449 464 503 003
<012 -1.293 | -1.269 -.969 -.190 -2696 --605 -.567 -.514 - 617 -.413 .012
<016 | -1.310 | -1.351 | ~1.147 -.976 --864 -1 -3 -.694 - 644 -.600 .01
2029 | -1.048 | -1.108 | ~1.266 | -1.112 -.999 -.911 -.891 -.647 -.789 - 74T 029
.0s6| ~-.896 -.940 | ~1.142 | -1.151 | -1.087 -.981 -.962 -.907 -.866 -.798 L0456
071 | ~.696 ~eT14 -.958 | -1.09 | -1.031 - o945 -.913 -4870 -.823 -.785 Lo71
.098 | -.637 -.665 ~.684 -.989 ~.994 -.936 ~.914 -.863 -.822 —.79% 098
.156) -.559 -.587 —.648 -.508 -89 -.655 —.844 -.821 -.194 -.741 150
<200 -.508 -.533 ~.595 -.607 —.842 -.861 -.839 -.817 -.181 -.138 .200
~250| -.a80 -.508 ~.555 ~.843 -.819 -4 - 749 .250
2301 | -.460 -.487 -.539 568 -.802 -.17s -.762 -.738 -301
L3851  -.e53 -.470 -.519 —.545 -.556 714 -779 -.754 -.731 .351
.398| -.435 -.458 -.507 -.536 -.557 -.523 -.192 -.795 -.782 -.7851 .398
“448] .42 - 449 —.490 -.521 -.547 -.428 -.792 -+800 -.793 —.763 <448
499 | -4l —.b41 -.482 -.518 -2540 - 484 —.115 —.192 -.780 -.763 <499
<549 -.408 -.430 ~.465 —.499 -.530 —e497 -o5T5 -.192 -.784 -.170 -549
.600 | -.399 -.421 -412 —.4%4 -e520 ~.534 e -.825 -.825 -.807 -600
.652| =-.392 -.418 -.455 -.487 -.510 -.536 —.448 -.865 -.854 -.8642 _.652
.700) -.383 —ea12 —ae7 ~.418 —499 -.519 -.497 —e662 -.880 -.872 .700
L1850 | -.374 -.398 -.434 -.458 -.4T5 ~.%83 -.483 -.350 -.895 -.922 .750
.801 | -.3s2 -.390 —e413 -.438 —ebb6 — 467 ~e862 -.385 -.367 -.512 .801
-850 | -.350 -3 -.385 -390 -<403 -.%07 -w401 -.350 -.263 -.212 <850
.899 | -.282 -.290 -.290 -.282 -.289 -.284 -.215 -.250 -117 -.163 .899
932 | -.229 -.231 -.211 -.203 —o199 -.190 -.187 -.166 -.113 -099 .932
.972| -.096 -.080 -.054 -.035 -.035 -.018 ~-016 -.008 .007 -.020 972
.989 | -.031 -.018 009 019 <024 037 <045 <047 <043 -.004 -989
1.000 .008 -.021 .034 - 044 -049 058 065 067 059 016 1.000
LOMER SURFACE
006 <699 690 <685 .663 <059 <649 .64l <637 620 601 - 006
.01l L3175 2374 336 .329 2301 .2817 295 .256 L2517 240 .ol1
<020 .209 .203 191 -165 S147 146 137 <125 104 087 020
<029 133 118 -096 .082 054 2057 047 <043 033 .018 .029
048 025 010 ~.003 -.016 -.050 -2049 ~.062 -.052 -.068 -.081 .048
2069 | -.021°| =-.032 ~.046 -.061 -<061 -.0B2 -e077 -.092 -.095 -.128 069
.102| -.056 -.073 -.089 -.09% -.106 -.115 -a117 -.128 -.140 -.152 .102
e151 | -.08¢ -e105 -120 —el34 —el4 -o147 -.145 -.165 -.118 -.193 151
2199 | -.i06 -.120 -137 --155 -e173 -.183 -.188 -.151 -.201 -.228 J199
.251] -.121 -.139 -.165 -.182 -.189 |- -.198 -.203 -.214 -.221 -.260 .251
L299 | -.119 -2126 —.154 -.167 --160 -.187 -.198 -.203 -.225 -.237 -299
.350| -.138 -.149 -7 --190 -.200 -.213 -.220 -.229 -2264 ~.265 350
.400 | -.138 -e151 -a1s -.204 -.218 -.224 -.235 -.242 -2n 400
.451 | -.160 -.167 -.199 -.222 -.229 — 244 —.248 -.262 -.286 -451
+500) -.165 -.184 -.207 -.225 -.233 -.244 -.242 -.254 -.267 -.297 .500
<549 | -.151 ~o168 ~.181 -.195 -.200 -.204 -.216 -.217 -.232 —e249 .549
598 | -.112 -.120 -.a23 —.134 -.141 -.142 -.138 —.140 - 145 -.163 .598
649 | -.026 -.018 -.022 -.015 -.015 -.0006 -.004 -2 003 -.008 -.015 L6469
<699 .105 117 134 .14l -1e2 153 .158 <160 159 156 .699
a 787 o221 .229 .254 -264 267 273 .28l .285 .285 .276 L1671
800 2314 2332 352 2368 - 370 .378 380 .383 .386 .380 800
.850 .381 -401 w24 -435 .439 “439 ee) <448 .452 A48 .850
.899 <406 634 <458 w467 .4T1 w11 485 489 <481 482 899
929 410 433 453 <467 “4T4 479 485 <487 490 480 .929
-950 <394 423 445 453 “4bh oS 3 471 <473 476 471 950
-998 .01l .018 034 <040 <045 <057 067 071 059 027 .998
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TABLE III, - SURFACE PRESSURE DISTRIBUTIONS FOR SUPERCRITICAL AIRFOIL 26a - Continued

(f) a = 2,0°
CP AT -
x/¢ [ M=0.50 | M=0.60 l M=0. 70 l N20.74 I #=0. 76 | u-o.u—l #20.79 I #=0.80 l N=0.81 l M=0.82 ' #20.63 I x/C
Iy UPPER SURFACE
0.000 897 .974 1.061 1.096 1.115 1.130 1e141 1155 1e162 1.173 0.000
2003 | -.471 —.246 <027 156 2233 307 331 369 -407 458 .003
co12]| -10551 | -1.473 | -1.089 ~.884 -a119 -.702 -. 640 -.570 ~.525 —o447 012
co16| -1.520 | -1.679 | -1.283 | -1.061 -.958 - 661 -.813 -.759 -.709 -.633 .016
<029 -1.212 | -1.344 | -1.406 | -1.226 | -1.100 | -1.025 -.955 -.898 -.848 -.799 .029
s04s| -.939 | -1.0m1 | -1.426 | -1-237 | -1.177 | -1.070 | -1.002 -.962 —.924 -.851 <046
.071| -.800 -.846 | -1.258 | -1.215 | -1.129 | -1.022 -.984 - .945 -.882 --846 071
.098| -.700 ~.742 -.193 | -1.172 | -12109 | -1.031 -.987 -.935 --884 -.862 .098
<150 -.604 --649 -.662 | -1.097 | -1.02¢ ~.911 —.947 -.902 -.837 -.798 150
.200| -.s41 -.590 -+630 -.890 -.998 -.936 | =931 -.810 -.852 -.790 <200
“250| -.s1e -.548 -.595 ~-480 -938 -.921 -2909 -.672 -.848 -.803 .250
<301 -.a91 —.525 —.576 -.556 -.927 -.904 —.813 -.848 ~.820 -.780 .301
2351 -la7a -.503 —.547 -.559 -.458 -.893 -.888 -.868 -.824 -an .351
<398 | -.a57 -o483 -.526 -.551 -450 -.907 -.890 -.852 -.844 -.801 -398
“e48 | —.ess —.ATL -.512 -.536 —.493 -.902 -.885 -.862 -.837 -.808 <448
<499 |  -.e32 -.462 ~.504 -.531 -.530 -.881 -89 -.881 ~.853 -.827 <499
-549 | -.4l6 ey ~2490 -.514 -.520 -.484 -.875 -.855 —.842 -.803 549
.600| .16 -o649 —-486 -.520 -.524 -.4l3 -.863 --896 -.878 -.852 -600
<652 | =-.407 —.429 ~e469 —.497 -.509 -o435 -.559 -.918 ~.904 -.874 .652
s700| -.396 -.a21 —hbh -.a81 -.503 -2460 -.373 -.942 -.926 -.903 . 700
.150| -.386 -.409 —436 —-461 -4T5 Bpret -.364 -.511 -.957 -.950 2750
L8011 | -.3713 -.391 -.412 —o445 -.458 —.438 -.368 -.328 -.395 —.410 801
.850| -.353 -.389 -.384 -.399 -.401 -.384 -7 -.256 -.256 -.273 L850
c899 | -.282 -.288 -.288 -.289 -.285 -.267 -.233 -e171 -.151 ~.193 .899
932 -.23 -.226 -.208 -.198 -.200 -.183 -.156 -.101 -.093 -.145 <932
.972| -.090 ~.080 -<054 -.039 --031 -.0l8 -.009 006 -.022 -.083 -912
-989 | -.026 -.017 006 -020 029 040 047 045 -+004 -.055 .989
1.000 .008 .o18 <029 081 048 059 .062 054 .007 —.081 1.000
LOWER SURFACE
-006 805 780 1% 147 7 115 21 685 680 <669 006
co1l <469 cb44 432 422 -394 <364 - .355 .324 <304 -o11
-020 -308 .278 265 .256 .233 .235 221 188 -175 2136 <020
. 029 .207 . 204 .178 182 J1e7 132 <140 116 103 .070 029
.048 .09 -092 .068 .06l 033 <041 <027 007 -.007 -.021 .048
- 069 038 <040 -020 +006 008 -.010 -.024 -.031 -.032 -.073 069
<102 -.001 -.o11 -.033 -.035 -.043 - 062 --059 -.061 -.088 -.093 102
L1511 | -.0s2 -.057 ~.068 -.088 -.086 -.093 -.093 ~.110 -.126 -7 .151
.199| -.079 ~.085 -.096 -.107 -.116 -.121 -.126 -.136 -.160 ~.187 .199
2251 | -.098 -.105 -3l -.138 —i4s -157 -.153 -e169 -.181 -.217 .251
.299] -.090 -.098 -.118 -.123 -o143 -.152 -.154 -.172 -.198 -.233 .299
2350 -.lil -.124 -.146 —.157 -.163 —170 -.181 -.189 -.215 -.248 350
.400| -.118 -130 -.153 -.167 -.172 -.184 -.183 -.195 -.219 -.256 -400
.451| -.135 -.151 -.168 -.183 ~192 -.190 -.202 -.212 -.240 -.264 451
.s00| -.1s3 --163 -.180 - | -.194 -.204 -.208 -.218 -.219 -.253 -.281 +500
.54 | -.133 -.185 -.163 -.169 -o178 -.176 -.181 --1%0 -.211 -.238 =549
.598 | -.096 - 104 -.113 -.118 -.115 —oll7 -.119 -e133 -.135 -.160 598
.649 | -.013 -.020 -.006 -.007 .00l -006 013 .005 001 -.017 <649
.699 o114 124 .138 150 o157 165 .167 -170 <164 142 699
L747 .225 .240 .251 276 .21 .285 <290 .289 279 .270 ST47
.800 -318 -339 +360 313 379 .385 .389 393 380 <364 -800
-850 -383 403 %29 438 oV 450 452 453 <445 432 -850
.899 -415 L4324 458 .469 e 489 489 489 477 w462 899
.929 w415 <430 459 <469 <479 488 <492 <493 o478 - 461 929
=950 397 .18 448 <459 “466 476 479 482 <462 w448 +950
.998 009 .017 026 039 042 .061 .062 .050 018 -.064 998
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TABLE I, - SURFACE PRESSURE DISTRIBUTIONS FOR SUPERCRITICAL AIRFOQIL 26a - Continued

(g) a = 2.5°
CP AT -
x/C K=0.50 M=0.60 M=0.70 - M=20.74 H=0.76 I M=Q.78 I M=0.79 I M=0.80 l M=0.81 ] M=0.82 ] M=0.83 x/C
UPPER SURFACE
0.000 <844 «924 1«02% 1.075 1,094 le121 lel35 1.137 0.000
«003 —«691 —+430 -.057 «064 «153 «231 «265 <318 «003
« 012 -1.827 -1.T44 -1.184 ~e973 -<880 -.785 -.721 ~eb663 «012
-016 ~1.788 -1.966 —-1.380 -1.160 -1.058 -+950 -e893 -.826 «016
«029 -1.430 ~1.753 -1.522 -1.319 -1.2117 -1.094 -1.050 -.988 «029
« 046 -14097 -1,057 -1.572 -1.358 —~1.254 -l.144 -1.094 —1.044 <046
<071 -+893 -a943 —1.497 -1.327 -1.230 ~1le125 -1.076 ~l.018 «071
«098 ~«783 -.821 ~1.383 -1.269 —~1.186 -l.101 -1.054 —1.000 «098
«150 ~e665 —e 706 -14195 -lel34 -1ls068 -1.035 ~ « 966 «150
«200 -.597 -+635 —-.593 -1.159 -1l.106 -1.030 -+999 -~ 959 +200
«250 -551 -.588 -+.600 -1.131 -1.103 -1.039 -1.008 - <970 «250
+301 -+526 —+557 —e595 —~e 863 -1.087 -1,029 -+ 994 ~e 953 «301
«351 —+509 -«531 -«577 ~e 424 -1.041 -.984 =959 <916 «351
«398 —e 485 —e509 ~e559 ~e#72 ~1.026 -1.002 ~e962 ~.918 «398
<448 - 469 ~e492 —e541 ~+497 ~e686 - —e979 —+942 ~s922 - 448
<499 -e460 -+482 —e525 ~.512 389 ~+985 ~e948 ~+936 <499
C « 549 —e433 —e#62 =505 ~e512 —e410 -e979 -+ 976 ~e 942 «549
«600 ~-+430 - +457 -.502 ~«513 -~ o456 -+995 —~+989 —e9617 « 600
652 —e 421 -e438 -o482 ~e 499 - k72 -.875 -1.005 -+985 <652
«700 -+ 409 —.433 - h6h -« 490 —o4T7 -.408 ~.996 -1.000 « 700
«750 -+395 - 417 —ob46 ~okTl ~e4b65 -e340 =439 -.933 «750
«801 -«377 ~ o401 —.h24 ~ o454 -e%35 ~e343 =.311 —-e388 «801
-850 ~+355 ~+374 ~+380 ~+397 ~<400 -e328 —e263 —e266 -850
. 899 -e 284 —+290 —+280 —~e292 —e286 ~e245 ~.188 -el66 <899
«932 ~e234 —e219 -e210 ~+208 ~e199 -.164 -.123 -+098 «932
<972 -.086 -e076 -.053 ~e034 ~-+029 ~<009 <004 ~-«006 «972
«989 -+026 —e011 +001 «027 «035 «047 « 048 « 030 «989
1.000 «006 - 019 «032 « 049 <062 «073 <069 <024 1.000
LOWER SURFACE
« 006 « 864 « 864 827 «817 +197 «800 <766 « 764 +006
«011 «570 «559 +514 «524 «4%88 «469 462 «011
«020 «389 «394 <348 «347 «330 «325 «302 «020
- 029 »291 «301 «255 «253 244 <230 +209 «029
«048 177 «175 135 «137 «l134 <112 <104 <048
+« 069 <123 - «110 «105 «092 -080 «065 «060 <069
«102 « 053 «051 «033 «036 «030 017 «004 «102
«151 «005 -2003 ~.020 024 ~-.028 ~+035 -.036 «151
«199 -.030 ~+043 -+059 ~o068 ~«064 -«073 -.073 «199
«251 -+ 059 -+ 069 —<086 -~+089 ~e091 ~e104 -+113 «251
«299 -.058 —-<064 ~-.082 -~ 094 -.098 -+100 -.110 «299
«350 -+079 -.095% -.110 ~e1l17 -.119 ~e131 -137 +350
« 400 -« 088 ~.098 -e123 ~e128 —e130 -«138 ~+l49 <400
«451 -el12 ~.120 —ol43 ~o 147 —el47 ~-e156 ~o164 451
«500 ~e126 -.133 -.158 ~e163 -.166 -.175 —.189 «502
549 ~e113 —e123 ~«139 ~e138 -el4l —-«153 -.l51 <549
«598 -«076 -.082 -+092 ~.088 -+ 088 -.095 -e092 «598
« 649 «002 «005 «005 «020 «019 <025 «028 « 649
«699 o125 «139 «150 «169 «173 179 184 «699
« 747 «231 o247 «268 «285 <287 299 «300 « 147
»800 «328 o346 370 «380 +.387 394 402 +800
« 850 «391 «408 o431 b4l «453 462 + 465 +850
«899 420 <439 +468 <477 «483 +495 «499 « 899
«929 <418 <437 +463 472 +478 «491 «498 +929
« 950 «399 «428 448 o456 <468 «483 ..485 «950
«998 «011 <014 026 «051 «071 «075 «078 998
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TABLE I, - SURFACE PRESSURE DISTRIBUTIONS FOR SUPERCRITICAL AIRFOIL 26a ~ Concluded

(h) @ = 3.5°
CP AT -

x/¢ | M=0.50 | M=0.60 | M=0.70 | me0.74 | mM=0.76 [n-o.n ] M=0.79 l ¥=0.80 J Ns0.81 1 H=0.82 I H=0.83 | x/C

UPPER SURFACE
0.000 c647 .807 956 1.022 1.040 0.000
.003 | -1.203 -3 —.234 -.066 031 003
-012| -2.578 | -2.025 | -1.383 | -1.139 | -1.003 .012
.016 | —2.483 | —2.255 | -1.565 | -14320 | -1.is1 .016
2029 | -1.616 | -2.343 | -1.724 | -1.488 | -1.36s .029
2046 | -1.347 | -2.200 | -1.732 | -1.5010 | -1.385 <046
-o71| -1.106 -981 | -1.691 | -1.474 | -1.362 .071
.098| -.927 -.910 | -1.648 | -1.449 | ~1.324 098
2150 -.782 -.808 | -1.55¢ | -1.370 | -1.285 .150
<200 -.699 o718 | -1.482 | -1.326 | -1.232 <200
.250 | -.633 -.690 | -1.312 | -1.226 250
-301| -.593 -+620 -8l | -1.302 | -1l.216 301
2351 | -.557 -.586 -.508 | -1.2718 | -1.199 .351
.398| -.532 -.557 -.530 | -1.248 | -1.190 .398
448 | ~-.510 -.533 -.531 -.844 | -1.187 2448
<499 | —.486 -.510 -.529 -.462 | -1a176 <499
o549 | -.466 —e494 -.507 z | -1.160 549
<600 [ -.460 -.479 —e504 -.787 <600
2652 | -.443 ~.463 ~.486 — 443 652
22700 | -.432 —443 —oall --.375 .700
L1%0 | -.407 —.428 et ~o4l4 -.335 150
.80l | -.390 —.39% -2l —e404 -.315 .801
-850 | -.365 -.388 -39 - -.297 ".850
.899 | -.286 -.272 -.282 -.215 -.216 .899
2932 | -.228 -.207 -.214 -.200 -.149 .932
.972| -.082 —.068 ~.050 -.080 -.015 912
.989 | -.026 -.011 L0ls .025 .039 - .989
1.000 -005 .o10 036 <057 -066 1.000

LOWER SURFACE
-. 006 993 <972 o942 925 918 006
.01l .152 “122 678 646 618 .01l
.020 .562 .548 503 -506 <480 .020
029 .455 w421 *16 J392 3 .029
-048 -309 .301 .26 .274 269 048
<069 <242 .233 218 <203 .206 069
.102 166 2149 J142 .133 <139 .102
<151 091 .077 .081 .079 072 151
.199 043 040 2032 030 <034 «199
.251 011 -.000 .00l -.004 -.009 2251
.299 -007 -.003 -.003 --009 -.011 .299
2350 | -.025 -2039 -.041 -.041 048 <350
<400 | -.039 -.056 -.058 -.057 067 400
451 | -.066 -.018 -.088 -.086 -.084 .451
-500] -.083 -.093 -.099 --106 --105 -500
.54 | -.073 -.084 -.091 -.090 -.095 549
.598 | -.046 -.057 ~.086 -. 044 -.066 .598
<649 .023 025 044 052 056 <649
<699 <144 <150 179 189 .200 <699
.747 .266 .258 291 .303 313 “1a7
- .800 2341 350 388 <403 <408 -800
.850 402 419 451 <466 473 .850
.8s9 -428 -449 .77 498 .508 899
~929 422 <443 478 <494 J50¢ .929
-950 .408 429 460 <480 e 950
.998 003 001 .030 +060 <066 .998
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(a) Upper surface.

Figure 2.- Chordwise distribution of airfoil surface slopes.
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(b) Lower surface.

Figure 2.- Concluded.
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(a) Upper surface.

Figure 3.- Chordwise distribution of airfoil surface curvatures
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(b) Lower surface.

Figure 3.- Concluded.
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3.430¢ .320c
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Top view
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; /window :

End view,section A-A

(a) Airfoil mounted in tunnel.

Figure 5.- Apparatus. Dimensions in terms of chord (¢ = 63.5 cm (25.0 in.)).
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(b) Profile drag rake.

Figure 5.- Concluded.
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Figure 6.- Variation with Mach number of test wind-tunnel Reynolds number.
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Figure 8.- Variation of section drag coefficient with Mach number of supercritical
airfoils 11 and 12 at various normal-force coefficients.
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FOR EARLY DOMESTIC DISSEMINATION

Because of its significant early commercial potential, this
information, which has been developed under a 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 limitation that it not be published. Release of this
information to other domestic parties by the recipient shali
be made subject to these I|m|tat|ons

Foreign release may be made only with prior NASA ap-
proval and appropriate export li¢enses. This legend shall
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 aeronantical and space activities of the United States shall be
conducted so as to contribute . . . to 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

NASA SCIENTIFIC AND TECHNICAL PUBLICATIONS

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 inciude Tech Briefs, Technology
Utilization Reports, and Technology Surveys. '

Details on the availability of these public;ﬁons may be obtained from:

SCIENTIFIC AND TECHNICAL INFORMATION OFFICE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington, D.C. 20546





