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AN EVALUATION OF THREE HELICOPTER ROTOR SECTIONS

Raymond M. Hicks and Leslie J. Collins!

Ames Research Center

SUMMARY

Three helicopter rotor sections were tested in the NASA Ames Research Center
2- by 2-Foot Transonic Wind Tunnel over a Mach number range from 0.2 to 0.88. The
sections tested had maximum thickness/chord ratios of 0.078, 0.09, and 0.10. The
thickest section was of early technology and had been tested previously in other
wind tunnels. This section was included in the investigation to establish a basis
for comparing the two thinner sections, which were of recent design. The results of
the investigation showed that the pitching-moment characteristies for the three
airfoil sections were acceptable. The drag divergence Mach numbers for the three
sections were 0.80, 0.825, and 0.845 in order of decreasing thickness.

NOMENCLATURE

c airfoil chord, m (ft)

Cq section drag coefficient

02 section lift coefficient

Cm section pitching-moment coefficient referenced to quarter chord
. P - P

Cp pressure coefficient

h tunnel height, m (ft)

M_ free-stream Mach number

P static pressure, N/m° (lb/ftz)

q dynamic pressure, N/m® (1b/ft2)

R Reynolds number based on free-stream conditions and airfoil chord

'Informatics General Corp., Palo Alto, Calif.



X airfoil abscissa, m (ft)

y airfoil ordinate, m (ft)
a angle of attack
8 wall correction factor

Subscripts

Max maximum

L lower
1 local
U upper
@ free stream

INTRODUCTION

The use of modern Computational Fluid Dynamic (CFD) codes for designing
advanced airfoil sections has become fairly common over the past few years (refs. 1
and 2). These CFD codes are based on numerical solutions of the potential-flow
equation (ref. 3). Viscous effects are usually included by iteratively correcting
the potential-flow solution by use of an integral boundary-layer equation. The
airfoil design can be accomplished by use of an inverse potential-flow code (ref. U)
or a numerical optimization algorithm coupled with a direct potential-flow code
(ref. 1). The numerical optimization method permits the designer to consider
multiple design conditions simultaneously during the design process, but has a
limited design space. Inverse design codes usually permit consideration of only a
single design condition, but offer a much larger design space; hence a greater
variety of airfoil contours 1is available. The success or failure of a design 1s
often determined by the experience of the designer in using and interpreting the

computed results from these various techniques.
1

AIRFOIL DESIGNS

Three airfoil sections with low camber and maximum thickness/chord ratios of
0.078, 0.09, and 0.10 were evaluated during this study. The 7.8%-thick section,
designated the A-2 airfoil, was designed by the numerical optimization method
described 1n reference 1. The design goals for this airfoil were a drag-divergence
Mach number of 0.86; quarter-chord pitching-moment coefficients of approximately



zero at low lift coefficients; and maximum lift coeffiecients of 1.2, 1.1, 1.0, and
1.0 at Mach numbers of 0.2, 0.3, 0.4, and 0.5, respectively. The 9%- thick section,
designated the SSC-A09 airfoil, was designed by R. J. Flemming (Sikorsky Aircraft
Division, United Technologies Corporation, Stratford, CN). This airfoil was
designed by an inverse potential-flow code with the following goals: drag-
divergence Mach number of 0.83, low pitching moments, and high maximum-l1ft coeffi-
cients at Mach numbers between 0.3 and 0.5. The 10%-thick section, designated the
SC1095 airfoil, was designed by D. T. Balch (also of Sikorsky). This airfoil 1s an
early technology airfoil and was included in the study to permit comparison of 2- by
2-ft wind tunnel data with data from other tunnels. This section also served as a
baseline to assess the aerodynamic advantages of the newer A-2 and SSC-AQ09 airfoils.

The experimental data obtained during this investigation have been compared
with a widely used, nonconservative, potential-flow code which includes an 1terated
boundary-layer correction (ref. 5).

APPARATUS AND TEST PROCEDURE

Models

Three airfoil models with the contours shown in figure 1 were machined from
stainless steel billets. The profile coordinates are given 1n table 1. The models
had 6-1n. chords and 24-1n. spans. Each model was equipped with 24 upper-surface
orifices and 22 lower-surfaces orifices, drilled normal to the surface to determine
the surface pressure distributions.

Wind Tunnel

The test was conducted in the Ames 2- by 2-Foot Transonic Wind Tunnel, a vari-
able-speed, continuocus-flow, ventilated-wall, variable-pressure facility. The
tunnel can be used for two-dimensional testing by replacing the ventilated side
walls with solid walls where thick, model-supporting glass windows are mounted. The
windows are rotated by a motorized drive system to change the angle of attack. A
drag rake of 82-tubes located 1.75 chords behind the model's trailing edge was used
to survey the model wake. Airfoil models are mounted spanning the horizontal dimen-
sion of the tunnel test section so that the center of rotation is near the 25% chord
station on the model. The gaps between the side walls and the end of the model were
sealed.

Instrumentation

Measurements of the model surface pressures and the wake-rake pressures were
made by a system of scanivalves utilizing precision pressure transducers. Basic
tunnel parameters were measured with precision mercury manometers. The angle of
attack was measured with a potentiometer coupled to the rotating side window by a



drive gear. Data were obtained by a high-speed, data-acquisition system and reduced
on an IBM 360 computer.

Tests

The aerodynamic coefficients of the three airfoils were obtained at Mach
numbers ranging from 0.2 to 0.88, and Reynolds numbers of 1.9 million at Mach 0.2 to
Reynolds numbers of 4 million for Mach numbers greater than 0.5. The angles of
attack ranged from approximately -2° to stall. It was not possible to obtain data
at angles of attack near and beyond stall at moderate and high Mach numbers because
of severe vibration of the wake rake. The vibration was caused by the unsteady
loads 1induced by massive separation from the models. Data were obtained at all test
conditions with transition fixed at 13% of the chord.

Pressure coefficients were determined from surface pressure measurements.
Section normal-force coefficients, chord-force coefficients, and pitching-moment
coefficients were obtained from an integration of pressure coefficients. An angle-
of-attack correction, Aa, was used to account for the presence of the tunnel walls
by the following equation:

Aa = G(C/h)Cl

where §, c/h, and C, are the correction-factor coefficient, model chord/tunnel
height ratio, and section 1lift coefficient, respectively. (This correction was
established by L. S. Stivers, Jr., 1n a private communication.) The angle-of-attack
coefficient for the correction factor, §, 1s a function of Mach number. The values
used are as follows:

M s
0.2 5.4
.3 8.5
4 10.6
.5 11.9
.6 12.5
T 12.8
.75 12.9
7 12.9
.79 12.9
.80 13.0
.81 13.0
.82 13.0
.83 13.1
.84 13.1
.86 13.1
.88 13.1



The Aa correction corresponding to each value of § was added algebraically to
the model geometric angle of attack expressed in degrees.

RESULTS AND DISCUSSION

SC1095 Airfoil

The theoretical and experimental aerodynamic-force coefficients for the SC1095
airfoil are shown in figures 2(a) through 2(1). Repeat data taken during testing
are represented by different symbols in the figures.

Plots of 1ift coefficient versus angle of attack indicate a fairly abrupt stall
at Mach numbers below 0.5 with the stall becoming more gentle at higher Mach numbers
(figs. 2(a)-2(e)). The stall characteristics and maximum 1lift coefficients were
difficult to determine at high Mach numbers because of severe vibration of the wake
rake caused by extensive flow separation over the model upper surface. The experi-
ment-theory correlation for lift-curve slope 1s acceptable only at Mach 0.2. The
correlation becomes progressively worse as the Mach number 1s 1increased because of
the use of 1naccurate wind tunnel wall corrections for the model angle of attack.
Sufficient time was not available to rewrite the data-reduction program to eliminate
the corrections. The experimental 1ift curve at Mach 0.88 shows a decrease in slope
near -1° angle of attack caused by a shock wave on the lower surface which disap-
pears as the angle of attack 1s increased (fig. 2(1)). This nonlinearity 1is not
predicted by theory. As stated earlier, the theory used here 1s a transonic poten-
tial code with a boundary-layer, displacement-thickness correction.

The pitching moments show a slight increase with increasing lift coefficient
below stall at low Mach numbers (figs. 2(a) through 2(e)) because of decreasing
pressures near the leading edge on the upper surface. At high Mach numbers the
pitching-moment curves show a negative slope at low 1lift coefficients because of the
rearward movement of the upper-surface shock wave with increasing 1ift coefficient
(figs. 2(1) and 2(])). The theory predicts the magnitude of the pitching moments
fairly well for attached flow (fig. 2(h)), but shows poor correlation with experi-
ment when separation 1s present (fig. 2(3)).

The theoretical drag level is approximately 20% lower than the experimental
level at Mach numbers below drag divergence for attached flow conditions
(figs. 2(a)-2(g)). The drag correlation becomes worse at high 1ift coefficients
because the theory used here does not model the separated flow. The shape of the
theoretical drag curves 1s similar to the experimental curves at Mach numbers near
drag divergence for attached flow conditions, indicating the shock strength is
reasonably well predicted. The level of drag 1s not well predicted at Mach numbers
above drag rise because of shock-induced separation and underprediction of shock
strength (figs. 2(i)-2(1)). The theoretical drag values given included shock drag
obtained from an integration of surface pressures with a far-field flux correction
and form drag obtained from the Squire-Young formula (ref. 5).



A-2 Airfoil

The theoretical and experimental aerodynamic-force data for the A-2 airfoil are
presented in figures 3(a) through 3()).

The maximum 1l1ft coefficient at Mach 0.2 1s fairly high considering the low
maximum-thickness/chord ratio (0.078) and the relatively low test Reynolds number
for this airfoil (fig. 3(a)). However, the decrease in maximum lift coefficient
with 1ncreasing Mach number 1s large, showing that the shape of the leading edge of
this airfoil 1s effective in delaying flow separation only at low Mach numbers where
the stall 1s not determined by shock-induced separation. Note that the stall of the
A-2 airfoil is considerably more gradual than that for the SC1095 section at mod-
erate Mach numbers (compare fig. 2(c) with 3(c)). The leading-edge shape of the A-2
airfoil 1s also effective 1in promoting an isentropic compression at Mach numbers
near drag rise at low lift coefficients.

The theoretical pitching-moment curves for the A-2 section show a more positive
slope than the experimental curves at Mach numbers less than 0.70 (fig. 3(e)).
Above Mach 0.70 the correlation of theoretical with experimental pitching moments
improves until flow separation 1s encountered near Mach 0.86. The improved correla-
tion at Mach numbers between 0.70 and 0.86 is due to a fortuitous balancing of
errors 1n upper- and lower-surface theoretical pressures. Note that the pitching-
moment coefficients are near zero at low 1ift coefficients for all Mach numbers
below drag rise, which fulfills one of the design goals for this airfoil.

The predicted drag coefficients for the A-2 airfoil are consistently less than
the experimental values at all test conditions (figs. 3(a)-3(3J)). As expected, the
degree of correlation becomes progressively worse with 1ncreasing Mach number and
11ft coefficient because of the onset of flow separation. In spite of the error 1in
the magnitude of the calculated drag, the shape of the theoretical curves 1s similar
to experiment for attached and mildly separated flows (figs. 3(a)-3(1)). Poor
correlation 1s noted at Mach 0.88 where flow separation 1s present at nearly all
1l1ft coefficients.

SSC-A09 Airfo1il

The section aerodynamic characteristics for the SSC-A09 airfoil are presented
in figures 4(a) through 4(1).

As observed with the two previously discussed airfoils, the lift-curve slope 1s
underestimated by theory at all Mach numbers except 0.2 because of an error 1in the
experimentally determined wall corrections for the wind tunnel. Note that the stall
of the SSC-A09 section 1s more gradual than that of the SC1095 airfoil at most test
Mach numbers (compare figs. 2(d) and 4(d)). The maximum 1li1ft coefficients of the
SC1095 and SSC-A09 airfoils are nearly the same at suberitical Mach numbers (compare
figs. 2(a)-2(d) with 3(a)-3(d)).



The experiment-theory correlation for pitching moments for the SSC-A09 airfoil
is fairly good for test conditions with attached flow (figs. 3(a)-3(h)). The theo-
retical slope is slightly more positive than the experimental slope, caused in part
by 1naccurately predicted boundary-layer quantities near the trailing edge. At Mach
numbers greater than 0.84, the nonlinear characteristics of the pitching-moment
curves are not well predicted by theory mainly because of shock-induced, boundary-
layer separation which 1s not modeled by the theory. Note that this airfoil gives
near-zero pitching moments for low and moderate 1ift coefficients at Mach numbers
below 0.77.

The drag level for the SSC-A09 airfoil at lift coefficients near zero remains
nearly constant until the drag-rise Mach number of approximately 0.82 is reached.
This is a desirable characteristic of transonic rotor sections because of the wide
range of flow conditions encountered by a rotor blade in flight. Theoretical drag
curves are shown for both natural and fixed transition. Note that the experiment-
theory correlation is good for fixed transition at all test conditions which exhib-
ited attached flow (figs. 4(a)-4(i)). There is no obvious reason why the experi-
ment-theory cotrelation for the SSC-A09 airfoil is better than for the SC1095 and
A-2 airfoils discussed previously. As observed with the previously described
results, the level of drag 1s not well predicted at Mach numbers above drag rise
because of a lack of a shock-boundary-layer interaction model in the theory.

Pressure Distributions

Experimental pressure distributions for selected test conditions for the three
airfoil sections tested are shown in figures 5 through 38 (the Reynolds numbers
indicated 1in the figures are in millions). Theoretical pressure distributions are
shown along with the experimental distributions for some test conditions. Theoreti-
cal curves are not shown for all conditions because of the high cost and time
involved 1in generating the calculations and because the shape of the pressure dis-
tributions does not change rapidly with Mach number or angle of attack. The theo-
retical calculations were performed at the experimental-lift coefficients; hence,
the computed angles of attack would be different from the experimental angles at all
Mach numbers except 0.2. As stated previously, this discrepancy between experi-
mental and theoretical angle of attack 1s due to inaccurate wind tunnel wall correc-
tions. Such forced matching of experimental and theoretical 1lift coefficients can
cause poor correlation of leading-edge pressures because of different experimental
and theoretical stagnation point locations. The fact that the experimental leading-
edge pressures correlate fairly well with the theoretical pressures for most cases
shown here 1s further evidence of the inaccuracy of the experimental angles of
attack shown in the figures of this report. In general, the theoretical pressure
distributions show better correlation with the experimental distributions at sub-
critical Mach numbers than at transonic conditions (compare figs. 6(f) and 15(a)).
This is somewhat surprising since the theoretical method used here was "tuned" for
transonic flow. However, the presence of discontinuities in transonic flow makes
accurate theoretical simulation more difficult than for smooth suberitical flow. As
expected, the correlation becomes poor for separated flow conditions (fig. 15(e)).



The correlation is poor for some test conditions which exhibit good trailing-edge
pressure recovery, which is indicative of attached flcu (fig. 10(g)). The poor
experiment-theory correlation in such cases may be due to the existence of a separa-
tion bubble at the base of the shock, which is not moc :led by the theory. Pressure
distributions are not presented for high lift conditions at low Mach numbers,
because the pressure coefficients near the leading e’lge were off scale on the
machine-generated plots. Selected pressure distrihutions for cases which exhibit
massive flow separation have been 1included to give t.iose engaged in the theoretical
modeling of such flows some data to consider (fig. 17(g)).

Drag Summary

Summary curves of drag coefficient versus Mach number at 1lift coefficients of
0.0 and 0.2 are shown in figure 39 for the three airfoil sections tested. Both
theoretical and experimental data are shown. Note that the theory predicts the
drag-divergence Mach number fairly well, but underpredicts the subecritical drag
level for the SC1095 and A-2 airfoils. The rate of drag increase beyond the drag-
divergence Mach number 1s not accurately predicted for all airfoils. The fact that
the drag-divergence Mach number 1s fairly well predicted allows the aerodynamicist
to use this method for preliminary design work. A more exact theory would be needed
to assess the airfoil performance at flight conditions above the design Mach number
and at high lift coefficients.

CONCLUDING REMARKS

The following conclusions result from the investigation reported here:

1. The A-2 airfoil was found to have a drag-divergence Mach number of 0.845,
which is lower than the design goal of 0.86.

2. The A-2 airfoil exhibited quarter-chord pitching moments of nearly zero at
all Mach numbers below drag divergence for low and moderate 1lift coefficients.

3. The maximum 1lift coefficient for the A-2 airfoil is 1.30 at Mach 0.2 and
falls rapidly as the Mach number 1s increased. The A-2 airfoil exhibited a gentle
stall at low and moderate Mach numbers.

4., The SSC-A09 airfoil exhibited better pitching-moment characteristics and a
higher drag-divergence Mach number than the SC1095 airfo1il.

5. The experiment-theory correlation for lift-curve slope was good only at
Mach 0.2 because of inaccurate wall corrections of the wind tunnel.

6. The experiment-theory correlation for pitching moment was found to be
fairly good for attached flow conditions.



7. The shape of the theoretical drag curves agreed fairly well with the shape
of the experimental curves for attached flow even when shock waves were present.
However, the theoretical drag level was less than the experimental level for all
test conditions for the SC1095 and A-2 airfoils. The experiment-theory correlation
for drag level was fairly good for the SSC-A09 airfoil for attached flow.

8. The experiment-theory correlation for drag-divergence Mach number was
good, However, the rate of 1increase in drag at Mach numbers greater than drag rise
was not well predicted by theory.
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TABLE 1.- AIRFOIL COORDINATES

SC1095 A-2 SSC-A09
xy/C yy/C y./C xy/C yy/C yL./C xy/C yy/C yL/C

B8.020088 £.998288 2.882898 Bogeeas 208238 2280098 B.P08088 P .922RLH B8.0980228
g.9pP0208 ©9.821888 -P.P21618 .O002888 .2R44476 -.8827696 @9.882199 LB.9928090 -~9.201454
8.908588 B.9@3879 <-B.@882573 .BpRARES .PP54877 ~.8837937 §.P88798 P.PP3946 -5.PP2869
B.2B1988 P.BPB4438 -§.923685 JPP6038 9062609 -.9P44036 @.9919%4 9£.9P6278 -@8.884573
g.802088 B.986488 -8.8085347 .08p8298 .PR68B721 -.BPABY3S  P.PP299]1 £.pP8P29 -9.P05446
8.803509 B.888655 <~8.887242 .2P19208 .PPT7ABS8 -.B853113 F.904487 PJ.009868 -9.006445
£.925097 £.818540 -9.P9880L .p929B08 .PP94278 -.PP6B572 B.@P6S79 £.912392 -0.807783
2.9P6508 £.p12212 -B.P1EB157 .0030808 .@185113 ~-.PA7S614 B.gH997¢ £.P14921 -2.0808877
2.p98928 £.813735 -B.811376 .Bp400808 Q121167 -.@88B477 @.@15352 @.2190876 -0.210794
2.918807 B.@15595 -PF.B12845 .8059888 .B131456 -.£895918 B.H21934 £.822568 -§.812175
g.912589 B.817715 -~@.814589 .01oep08 .@169486 -.8122762 B.P27916 D.925445 -§.P13447
2.9160808 9.8208405 <-8.816565 9200008 .P219172 -.P156881 £.933898 £.928039 -9.014588
B.920008 8.823288 -B.P18649 .@320009 .@9253883 -.F1BE793 g.939881 H.539369 -0.015631
£.92509p B£.826358 -£.928928 .0400pQP8 .@28BB682 -.P199684 P.9A5863 H.932494 -g.916594
8.835808 B.B314B% -B.P24542 .O520000 .@302428 -.8215217 @.B518B45 H.934449 -0§.017487
2.9509P8 B.P36778 -B.928415 .B600008 .P328584 ~-.@228684 @9.£57827 ©.936249 -p.018314
2.9650088 £.849705 -9.831888 8788208 .@336024 -.8249286 £.£67797 @.938983 -0.P19568
9.9890908 £.P43735 -B.932952 .080P028 .P349314 -.9258594 PB.@77767 £.941143 -§.828691
2.180008 B.046809 -9.834648 09800087 .P360844 -.P259766 B.887737 2.943915 -0.921786
£.1258P0 B.P48625 -g.836194 .1900000 .@378922 - @268EBF §.897787 PH.P44583 ~-0.P22638
#.158008 8.851748 -9.837392 .125@p98 .£391139 -.B2B5221 9.112663 B.946584 -£.923918
£.200090 ©.P854478 -8.@38848 .1580088 .2406238 -.8298929 $.127618 2.848054 -g.025064
§.250980 £.855488 -4.£39339 .1750988 .B417298 -.@3@9716 @.142573 @F.949345 -£.026124
2.300029 £.855248 -2.£3918¢8 .288Q9028 .P425475 -.9318276 B.157529 @.950444 -@.827184
2.3509208 P@.P54373 -g.@38578 .2598009 .P435116 -.9328717 £.172485 @.§51385 ~-g.928013
2.400008 @.952999 -8.@37598 .3282P08 .P438492 ~-.9335938 B.187448 @.@52184 -£.928853
#.459009 B.P51845 -§.836216 .35Q09908 .0436244 ~-.§333958 9.292395 @.P52868 -0.829628
§.50P038 P.B48548 -B.@34468 .4908888 .@429292 -.8326937 B.21735¢ @.#53427 -£.@38339
2.5500908 ©.PA5550 -9.932342 .A506800 .PA417649 -.8313991 9.232385 ©.953911 -g @32988
8 6@BRRY §.942122 -B.P29B55 .5009900 .@491547 -.8295785 B.247261 B.954322 -@.831579
#.65999p ©.838195 -£.9278.8 .5508889 .@381@825 -.g272788 @.277171 P.P54958 -g.P32594
9.768887 £.833758 -8.0238440 .6300008 .@355897 -.824598% @.387982 ©.§55369 -9£.933402
P.750820 B.B288B6Y9 -P.928335 .6580089 .B325878 ~-.@215687 P.336992 g.055564 -2.034997
@.802008 £.923628 -$.816588 .7892988 .@29¢918 -.8182959 P.376873 @.P55494 -2.@34586
©9.850288 $£.818980 -8.0126580 .7250888 .9271741 -.P166892 B.416754 @.P55839 -g.934637
5.920p888 £.812355 -9.908658 .750000808 .9251641 -.9149299 P,436694 Q.054663 -£.034558
2.925008 £.809426 -B.906640 .7750088 .B239B19 -.8132656 P.456635 ©.954182 -£.0834376
9.9590088 £.806424 -8.904548 .8970008 .9209327 ~-.@116687 @.476575 £.053595 -9.934587
$.97588¢ £.893288 -9.£82325 .8250908 .0186761 ~-.@1£1756 @.496515 @.952899 -9.933683
£.950989 B8.891328 -8.808338@ .8500008 .916355¢ ~-.9PB7363 PB.516456 £.852893 -g.833165
1.090000 £.909088 B.008888 .8750007 .Q141148 ~-.@872987 ©.536396 #.#51176 -g.@32532
.9000308 .@120124 -_g258396 H.556336 H.950149 -2.031798

.9259@08 .P191222 -.8P43838 $.576277 ©£.949889 -9.930949

.9502088 .9085521 ~-.8829245 8.596217 Q.047755 -9.03pP818

.9600888 .QBBP436 -.BB23482 B.616157 @.946381 -9.8290@2

.97908088 .PP7621) ~-.#P17557 B.636897 F.844875 -8.027904

980PPRY .PB72965 -.B811699 P.656839 £.843228 -4.926728

9999997 .PP79833 -.pPPE85PF B.675979 H.041391 ~F.@25448

.995¢889 .@B7925¢8 -.8BP293% B.695919 @.g39368 -4.024088

.B2920p03 .gB79208 Q£.9888289 B.715869 L.£37148 -9.822642

8.735828 P.B34719 -p4.821121

#.755748 ©§.232138 -4.819548

B.775688 P2.929445 -9.217918

8.795621 ©.926681 -P.@16272

B.B15561 @.823871 -9.814617

8.8355081 @.821912 -§.912957

£.855442 £.41888B9 -§.0411289

#.875382 P.015093 -9.999598

£.895323 @.012051 -9.987863

$.915264 2.299246 -9.896081

$§.935284 9.20622% -0.08P4298

#.955144 2.903849 -£.092618

£.975084 9.902288 -§.981325

#.985855 £.091987 -9.08Q8932

£.995025 @.PP2135 -9.8098B63

1.990208 8.992488 -0.209823
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Figure 7.- Concluded.
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Figure 8.- Pressure distributions of the SC1095 airfoil, Mot = 0.5.
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Figure 11.- Pressure distributions of the SC1095 airfoil, Mg.¢ = 0.77.
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Figure 11.- Concluded.
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Figure 12.- Pressure distributions of the SC1095 airfoil, Mgy = 0.8.

45



A UPPER
O LOWER

A0 EXPERIMENT

0787, R=395,C_=0748,

Cp = 00996, Cpy=-00803

M

x/c

o

<o Tl g

=7
& =¢ ==
33353 s e =
— O‘

33EEEY
ERTEoLe FES TS RAES ELSLEREREE ERS:
333333 HEjEE T
1335822 ERsstosts Eobe AR RERREH :
I EERsr st ERRERSS IS RESES R
RS E8S RIS T RRESS: $i3it
tiidyifaaiiiaiaqeiciigg, {lilile
[35:353 IRREXEEESE SRERESE R0 IR 200

-25
=20

-15
-10
5

Figure 12.- Concluded.
46



10

T T -
T 90§99 AD EXPERIMENT b P satiiig ‘; x: Fay EX:E:'“CAE[\-ITO 224
! it M=0819, R = 4 04, C_ = -0 402, iy M=0819,R-(-: 9 ,CL=-0224

il - -

AR Cp = 00377, Cy = 0 0141 fifitiliiil co - 00263, cp=-00006
i tietd b} 12 preeenTent * T IIeT TN
i e | R
i M-0819, R =404, CLo-0393 | fusctiutim it L i
iy { = 1 : MMM i Nttt (11 TSR AN D100 HAETE0H] P10 ofstpsivion

i 1 Cp = 00261, CM =-00120 | 154 TROPPI0 £04 19 944N I 'I Wk uh fatttineden HiHnH

RR i i i St LI A IS L L ST Bt i

SO FRTI N R O T RS TEOR TR et EERTEE TR
: i FRIUIE A bodbbt H :232111 i " '; W .o; ! } n“ u:i‘ ) [

1l i sttt .{ an [ IR IR ihii
}::.i:. . iy ﬂ .o .::::::: o dibgayth ! 11 h %. 5 i EI .I i 1 1A : ‘-:‘:-:::':-‘
e R M,l R T st H e R B e R R R
osd il - H prepwr 2 T ET'S!.:' oEY [=IRI % spiten f :v i

oo ~ } ny ] ‘e "‘ T ' i it i !

Sl ! =, | i it
Xt ‘ . .

sefisiyy It R “::::i sl ' i ! |

o S L L i | it
Sl halll « eeser qh 30 " R :

i H i i BRI Korcan it ! h ittt
‘]H { 1 1 i H TELL‘ 1 M e f if g i t ui |

s t I 1 2T PN .11 1 W 3! h ¢
iy 911 H s Tiige! .L- - orrat erovsee oot i I m ‘
gttt : Iy PR o s i A et i
fi “i; 'i }2 i :FNL"“ a of i .:‘x..‘ ;:iizx Bl i i i,iii.x.x ;ix i :‘; i
¢ e M "\H vestes Jhdiiii gl in RIE2IE00] PETRETOII lh
f i | < P Bl

e s f pesvaes fesoqeres §oseetrenrfesennrss Josnrgsinaforiaress

i i FIER CETHE R LT T CET T KT T BEH O e
i R b | R
.Ihhu t i . H By ¢ 4

@) | | (b) | i il i vl
(a) | et ! RO RIR

A UPPER
0O LOWER

Bt % AD EXPERIMENT . } s A0 Expgzm(\:nm:n(') -
it M =0820, R = 396, C_= 0016, R M=0823'R::39'0|64—14 ,
i | = = -
t Cp = 00193, Cy = -0 0302 s il Co =00199, Cy = -0 .
1941 N | + L '
i { O SR i i
i st f |
.ufui h, I:
1 1 : i
o PRI RETITE A
f i il | | * |
SRELE s i
ity ‘
il } k.g:::., : 3¢ % } T I E
h“f ittt S {}” £t I
i SR N, I i 1 !
3 e K it i 1 I
2 i e R R i |
Bt L ki il |
il it A I RS A i t ¥
Lt i Ll h B
21114144 ® J:H J n “{ ed . . % I 1 L
il | ey i i
' Tesees f NI 1
e sessess Lo thify
11,4 Hih BT IR ...f; it i
il *.aven PIRPPINS 199 0 ¢
. o H 1 i
bttt : ! B I bt il 1§ ] i { }!
i BaTRE BB R | '
2%5’.Af1§ b 1 T -(d) RSt ‘ii 1 ! i ! .l gim‘
de) 1y 1 4 : apalitnpnn \

-

2 2 4 6 8
0 2 4 /e 6 8 100 /e

Figure 13.- Pressure distributions of the SC1095 airfoil, Mg, = 0.82.

47



-156

-10

10

T H ! A0 EXPERIMENT R A0 EXPERIMENT
FESTREH M=0822, R=401,C_ =0235, :..‘x.. 1 1148 ] M=0818,R=394,C =0 375,
sl Cp = 00226, Cp = -0 0397 SEn kbl Cp = 00322, Cp = -0 0502
u,u t eqdana 4

—— THEORY proens —~— THEORY
i a4 ddee 4 4

: gt M=0822, R=401,C = 0233, . i M=0818, R=394,C_=0371,
st Cp = 0 0145, Cyy = -0 0396 il el Cp = 00174, Cjy = -0 0467
M) 141 } “} .:mxlvx‘l‘f !

1 RPFROOHE 044 1Y)
it i H s }%i ;u{}L L
. dedediilesdedele
il i ! g A
. M 44 .

RIHHHI it i REEHL e it i
i -o“" i ‘ H PN 1 1
bt ! ,‘1 ! N 4L . ‘7. e TJ

I Al of | bt { b
,ii;f il i JJHL EL gt it
' Tas ey Jel {

i ]f = L -] ;1&%"1:%“ N‘{:L“é_ i -:'f?ﬂf k {i T WHJD&N

ROl ¢ ; § } EE" “ : { 'i'ul} o“ Ii | ™ r“‘*!}nmﬁ"&q&&g

I T JRER PRI I T 1
‘]p’ ! HﬁiﬂﬁLx il ﬁ"hﬁwfﬁ
! "111 1} r"RF Sl Bttt ieh :;I fﬂn-
114 b pode M) falint
sosdid wiadng gt
Sdabeady fags [ .. .
sl . ettt il
" . ey + 4 44
2et'e “‘}hf ;}x ! . .‘31.1}1. H
(e): | iy } (f) [
& UPPER
O LOWER
BT R i nihl /0 EXPERIMENT
s, g{ M=0819,R =391,Cp = 0590,

Jodtston Ptet! l} ! ! x Cp=00798,Cy = -0 0729

dedege + M . .

snn] e RIS T T THIT
O S it i}‘f A

01 { ‘ i ‘ 1 t I tt

s R it i jiik

s i R D i

e e sege bt . s 1y i1 H B

RONRE ettt Nt |] H 1 th

sud frhih i i B e i ﬁ i
rsiecl st RHmtiD N sl R R it
s LR i e i i

! . : =
A Al i
! et E:'

Qi TRty i ; i1

T T . o i,

] : T

iy gl g ‘ i

Gesenie i 4| IS i

i e SRR R ,‘# gl EH i,,;!::

R i i it { Emﬁﬁ
i ! s
kit B il il
vete o ' ] ‘. ihhpireies
T Rt i il

S RN it e i t el
R SR B 1 I R REle
{g) 1 = ot iRl HHHLH Y

Figure 13.- Concluded.

48




Figure 14,- Pressure distributions of the SC1095 airfoil, My, =

kg

steass ited i i
sl AT EXPERIMENT s &0 EXPERIMENT
s it M= 0840, R=401, €L =-0357, | Frdatfiilis M=0841,R=411,C_=0011,
bed ‘ 3 Lo §o4 + ]
20 ] i i 2: | I iiff Cp = 00438, Cy = 00263 TR (rseerre | f Cp =0 0258, Cp = -0 0352
PR ‘u:;};. j % 2. i é Tn» { ! E ' i ‘1 + }: ; F ;
Lty { + t ! ! . Fis000nt tPHRETI 4
preetait dplbety h ' it S ‘
_1 5 . o0 't + } } ) » “ o ededs } i
et § it ! it | BILF i !
3 fedtin i " t 4 portid t
| il |
H } :} perhl 0] xi'x Hodt }
% g i i; gt s i; ! it ! ! J
: I Rty ¥ f 4
! H "0
, | il g H
b ol { 0 g bnoed t s
! N H Hi fred 4
i I Bl t fe ; !
R R (i
{ H i ib 4 i Ih B ree e8] 191 b 4
K M : i i "1 ¥ y W _;: sl : Hity :
BT e R  STRIE Suping ' ]
H N danin
il : | ; n[' ] I st s Tt
a i i: i ' } ) l"I seerdebt Foptraedys i t |
RS s I s ! 1t t T3] I mebtesiot Mevkebons b ! |
5 . whilial N Hosipinge ‘ 1 11 ..1; IEIOITLN SR Rt 1
. ., tebeeipy " It ' + iy . o«: Pt :.-».: o4 4 H
iR % § f { { !{ i F oo R ; i !
S b i i A e s N R e A A :
S HATHN AN oy . il . Pt H : H .
1ol @l SR RIS I RIMEe BRI TR B R (b) i Faritileiiitthiy it [J dfi:
O UPPER
O LOWER
-2 5 BT En r PRTISR (LI STN STasTnst 1
srilese raepieid 08 ; AT EXPERIMENT Rsrreit iebarend Rtite i A0 EXPERIMENT
"; §§i ‘1 iy M=0841,R=400,C =0 165, ”f‘,‘ ;.Ili M=0841,R=401C =0353,
) reeeiep Hrrors Cp = 0 0264, Cyy = -0 0586 Rl If e [ Ccp= 00436, Cy = -0 0644
-20 : . ;
4 1 the [ b1 % i
1led
:A -j b 4
i 4 {1
-156 s . A H H
1 9091 b b N
+ e ’"
1 H | 904 M)
: 1 i ‘x } i {
10 [pgaes: H by 901 H
R itk il ~
C { fop8d { ¥
p L ki)
i it 1 | ¥
- 5 A.’ ll‘: e
JoOf 9t 4 . )
ol 1 Jeoger
e }I 115 i HPI oo + b1 o6
i » 4 B i1
3eeeht : K Reglor H
0 ooy oot lﬁli } i T ? g b erti seienietes N I%! /]
desssdd + + +H
ih *3; | i ! qP p ‘.ﬁtéﬁ‘. jHiees F 1
shpiiaeaney 1 ! 1! 1] a... ]
5 o 1444 , h ot s
EEENR REeTRtEe B ¥ BRI IR vevin i 11 1
T I | { } s e il
cesioe sfeite h. iy : i R LA ;1 ! {
10 (VIR KELER prrtin i : T“F 4 e Bt ! H
2 4 .6 8 100 2 6 8 10
x/c x/c -

0.84.



-156

1.0

s 1y 98
: } ' L0 EXPERIMENT
1 {itf M =0838,R=397, C_ =0545,
: I cp = 00792, Cy =-00714
4 1 ] 1 H
} (44 H
i 1 01 +
| it
ik " 1
e
o
Zeidot H r H
iyl ghittinitatidls s
' } 1 ; H Tondt ¥ i " il Jh
- 1 1 11 H ’4!
.9 1 § l&‘ F
wit 1 b 8 H
SiPmam e ls AR
ey 1 9041 00! 1
sttt 1 1
1999991 M
S i H 9 "
sl it
csetpeest d4g ! 1t i
30000o0et HOIBARTOEH I 1 !
‘ 1 41 1
1P P¢ Hin 1 1l ¥
Da) it } }
{e) fuitissts ;
0 2 4 6 8 1.0
x/c

Figure 14.- Concluded.
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Figure 15.- Pressure distributions of the SC1095 airfoil, M = 0.86.
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Figure 16.- Concluded.
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Figure 22.- Pressure distributions for the A-2 airfoil, Mgoi = 0.7.
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Figure 23.- Pressure distributions of the A-2 airfoil, Mg, = 0.8.
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Figure 23.- Concluded.
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Figure 24.- Pressure distributions of the A-2 airfoil, M., = 0.8ML.
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Figure 25.- Concluded.
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Figure 26.-
Pressure distributions of the A-2 airfoil
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Figure 27.- Pressure distributions of the SSC-A09 airfoil, Mset = 0.2.
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Figure 27.- Continued.

81



1391 + 4stders fob II
el AD EXPERIMENT e Ittt e e B A0 EXPERIMENT
Antifitudyti! = = 0948
spbfiasitae Lttt M= 0200, R =188, C_=0863, sidselaihiih M=0200,R=187,CL= 2
Lifi It oo = 00128, €y = -0 0074 SR Cp = 0 0167, Cy = -0 0092
b -
" ] POUPON ; |
+ M saldid il
T e ““ s TR 1
bl et st 1 i : teofereiiaginiy
DOPODE bot i b P91 I i ! e alenitbte 1 {
..;.m 14i { ' i: \ \ pooe $atbis 1Lt ; E
veoashs .‘u:.. At ! HHHIE "‘f’? s 1! 1 i :
tirefidgest $ ! H H B : i; RN 1 i
oo Belie uL?J%o i i‘ } ] { ! s vess t‘ql;; : : ! ; 1
: M eese 1
maseigell fpsvetert] Bttt Sh0010LE ] I 3 slealt
—1 0 i 1:0:01 $obsboge : ] . 3 :: pd ’" %{ % t { }
forspraes Bertett! : : B atsink
Budpin ,.Lii.f :i}f" e it is eas e il % Iy : g
P fomveaes | evsitendhiperiys 4o h& 1 + 4 H
SSooreanil BEI
: sl ! : : i !
5 Joesse oo 4 1411
- ~T bt
JEOSIN EIEE ST AETER 1S f i i
ot reeed ’6 . + “ I
. +
ety J ! 1 I
.:Jl;:.. 0 T 'Ai ‘L n 1 i A :
sdes s 1l . ‘: [' .
Al b ma s }‘F o =1 th t LS a4
aila . o { 1 v "
BRI I Sttt i i
P n“ sl :.Ag W I : l!
. . e o444 i I} { ! 1‘ H i
- . e wabas R )
5 b oo d i T + 3 I
-O . 4 EXIITIITE K] I + t ) l '
B I et Rt e i i
=t TR BT BN u% dhihh { ult 3 : H
PPN 02:: Catin R \ ¢ i: .i ! { } z i:
10 tm) N S S R DI RS il i
25— ey IS I; 7 AD EXPERIMENT : . AD EXPERIMENT
M . . . = =
s e I M = 0199, R =187, C(_ = 1230, {1l mM=o0200,R=188,¢cL=1191,
4 s ! Cp = 0 0306, Cp = -0 0492 s o de 1. cp=01851,Cpm=-00826
i 4 + N
-2 0 b, f ' T T T T T
’ e NI T .o . I e e
i1 1444 4 t . o .o u‘: " ‘~
seeese 1 H M ' * + ‘h X (Y] + .n ‘
i i % 1 5% ERRNE Rl RV BN INUE ) o
-156 Y » : : : :
el frye ittt 1 H I ‘ "t v W et N .
i “i } . o . . . n:l v LT
. + §1iA1 z 1040 i . R N v o I .
edd 4 1] V N » . e 0 . an 0
Wl N ' . s I Ve foe i N
1l I‘ i 1
=10 P TR O [.::' FRTILN IENY O
pot I LS e " 0 In + YT IR T Y
1 H 1] + R NS0 SO SR W GV IR T BRI B
sese ad Ll it RPN SV Wi lis SPRR PR IS OSSN 141 100014 AN
st Ji { . RIS VRN T RIS ORIt i 1
i i | 1 ‘ ) I TSN MSiclit: St UtH SV SF YIS
Jenlati it L T A SN IRV LT TR ST TTR CETR BT
OoPNd " N o0 fereise ab agese by oaep o hes spbipgprerge] ppee oo
139899044 N T 1 f Hil + 'i -tn I
oese Jaasiitiadiy 23 . . R AUHL BT ERH U HH U Ui R R B
preess saedafilid } DR U oyhe v RIS BRI N RUNY
Sl Rsevtent mrirtrent et ¢ | . B SR (ST LT . T
231 i el
0 . Sanaan ! i MY H Codol wth B
-4 + 44 e 3 Phbapneet o geboarkiny .
e P adaapdidd i { o S snrbialoniinidon o
- .ee It} + i [XTAYYNY
cae e | pesasdad h{u i . R bebeeso] e
ROPIE B et oAt EHHTH RN EH
Ll cesses 1OV LL il jui vt Ul
5  evon ses 0o b reseens Jouggite I 1 Ll
st B8 - R HEILE R ed Lo : Q
csane - ’Ty she bes I3 +
IO Tt SRt Hea tHiH !
-0 (o) fntnp ot b ¥ i il X D( ) .
o e : " ! il s o (p

0 2 4 6 8 100 2 4
x/c x/c

Figure 27.- Concluded.
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Figure 28.- Pressure distributions of the SSC-A09 airfoil, Mg,y = 0.3.
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Figure 28.- Continued.
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Figure 29.- Pressure distributions of the SSC-A09 airfoil, Mg, = 0.4,
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Figure 29.- Concluded.
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Figure 30.- Pressure distributions of the SSC-AQ09 airfoil, M = 0.5.
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Figure 30.- Continued.
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Figure 30.- Concluded.
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Figure 31.- Pressure distributions of the SSC-A09 airfoil, Moot = 0.6.
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Figure 31.- Continued.
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Figure 31.- Concluded.
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Figure 32.- Pressure distributions of the SSC-A09 airfoil, Mg.¢ = 0.70.
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Figure 32.- Concluded.
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Figure 33.- Pressure distributions of the SSC-A09 airfoil, Mg, = 0.7T.
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Figure 33.- Continued.

100



. IR IR T R
oo eestensfuaieieingeyae

. coe ook agrgidifitassasligiie

‘e IRSIRNAN shiiidiront
-20 P MRRPtPees 11020801 reTTITIOD
R .i;« *“lti Tl

" I 3: 1‘1 i

PO TP M il
PIRTTIN R I ‘i”“l‘“
[ 4

i

.

.
o v eahe .
[
‘o sessesfsigt iy

sees ofiadedine AI

WFoapinntaint
sesifordertibeferiaciige

A0 EXPERIMENT
- Ll b ol M= 0770, R =397, CL =0 700,

.

i ig sl{.

S L ashesdait i cp = 0 0429, Cy = -0 0450

-15 PTTY DRSTEL IR0 R TReRRL I
. sedef daespting deriap i
o RGN K
ey TSP i

. . oo o

= degerit ltu Alq ult ] Iy

+ e -1 ey ’
1gbeds 1.1. i

u:. 3333 IR IR IR e 3

4
R IR Lo G IR B
+ ‘.l (X3 K3
o afedaager odarges tihe
p o ee boabbbbagefiitebidbied I +H
MY IRESetit el HELHMH BHIINY.
Slanbingataniatig
o aad yfust sbeanefey dpaky

[N LTSI
. v el e
o preassdagbledpen o

ull 4 liNl.

IR
& daeddd ford vtihy ,I.nh 4
dagle

- 5 = srptrrsfibbegeneddyineny 1
R ..i.

Hs g

eppt bibe

I u‘{n

s sasese Lo

ﬂ: dondi . +
[+] 3 RN SO ei] TN R
. e

nmn
N

' .
o BRI ATITNTE R TR IIaN I
. RUETEN TN RSN (T3]

+

nmnn
~ ebgtdaagiabiagaagtinie In dhedseinafaloes
u‘I I mnnl. 'l peal saaiip ut
a . [RP2192904 FRSPPINS ..*o!un vidgabis Lugh
cebibingofeisdates -;

.

sargiee s
R
siiy
s
BUIIN

5 sadbfede

- sigdebesty beb o utnn.. 19299

T IR LT

et RN Rt et et
eedtsataibaiined eh b

teboees bdgraigesadioia

. R YT ses
. IRy

i

RN R IN EIII LRI
o +

(I) PRSTIRANY IYRIRANYY RRNTPRIPTY ERTYRSIIN utm
[ Y

o

i

Sorebies
spbisbeg
vebbad s

o

rer dake
T
b
Ve

10

0 2 4 x/e

6

Figure 33.- Concluded.

101

& UPPER
O LOWER



10

- RN IS EEHE I R ==
b PRIt ss JERP-=tE 08 toogtOCESs FEEosIehs REPETE S0 EIEFELUE e Ry L O e et e s othE LRSSy eoy ERSEaut ]
0 EEETEIES e e g § S steresy S e et
o = =Imas P ores P st it M EEEE T} SEEE SRS © Eep==: S HEEs
[ < croorTIaiTITosIiee ST arks Pt et BRI e - - = — — - - IEEoTs
Z 1 ® (e test Ptasonotes toosesghes tartosoats Ertv et e Fobeaeied = © 0 ZIz=mmooofrmorovodeocTes TEtTTorooTs pir ey poyepe g
e =EmEEeEs 223 I EET R 20 N =i =
W 59 I = i3 pes S ESSIITT g"s = = B s Esoorres Featts
CrmEmri T s T T R T R Y =iz Jo==a o eI
2 0o Smime e e e e Soo = = iz %% X =
@ = T S St e fesk ety T o | EEEEEEryeEst RIS Ere] 23
wo t === S B Rt S o 3 b S
w EErERa et e a et s woe "o == E1 3] ESEe]
o 5 ITIFIIE == T s o = o SRR
b3 b O 2T TIE T Iyt 4.eTITIIIIdNIIIITTNY ™ & Izt = B cacevas bogandiond
w ISR T FE e oo P o oo oot E2oS 3L RS SRS LIS FE=SS IS T x [5) = et Shae ot £ e e
o~ EELinyrmmEERTIEEE T m Ty I eI w S ERETEE 5= et o2 foasearat]
0 8 SEEEHEESHE e EEE I R a 0 €9 = H = T EEEE
QW o IIIEiEEi [EEse==t = H i 213 ;8 iz : = =2
R 8 IzEzmEEiinssigremriiadeiaesisoirariTaatdteatods PR 25T T3Izizizes
2 O ZEEEEEE e e § S EEEET ISt IS ToEssas FrC bt ey EoRP o gesseterys
O o oEEEEEl e ETEEasEese o © = Eiet oot foseer o
!'n =HE $53 8= = SRS " S ic] TR e
s § EEES == pezact WS reEors £T LPEES TR b [ RS et e ots (e anans fuanonas, I TTTTIIIY
[SEssEs bl ossntoosy B e S et RSt ab 20 eI & S PRI TI L FE s T EIET]
B e e o et L g B L St . S et |Enai
S taky: EECtTEacas ekttt ts Frrrsistos StsorEret TR ST 08 EETEEott EHEmhTTE R T e Al e R PN
SR TohgEi i EEEIMEEIEs EELTREro et Rpssiasts Fa2 S sstas AR TR EE TIEEEET BRI
EEEEEEERHGaIEEHE cHC i pepstirE PRrts il IR s e B e ER ] oot SEaE e
ethes Ba e Bttt Bt e B s Hr e Eetist EeERERES et oan Foocsocty L sitiies (- cErito SEPTLNn
EME DEERELEES L3S DOCEIEIRES L2 FREE N = : [SEIAEE LTS Se 2P0l NS E 2T jizasisss oIl RES R RS RRRhsal
B e I HIH BT MR ISR A TSR] INEPISEE Y st et LIPS IR
L ETEREEDE IUEES 20004 ALARR 12 B Eadie P N PR S M I I PSSO T T T T .
: : 43 3 eTees T 1SNk IO N
IR DERETER M3 L PN AP . R R .s PEIRES b iad
S < e m.w“. 2 &, . - oo t1 ."* o ) bl
. . . . * ’ ' -
. . n ™ - wL - -
P . . M o g ’ - H M 3
P IR L [ *» a P . ' PRI b ' )
S PMEITN EANE A" - R R R I TOKE N SR TN MR 4. Z
i H : | p 40 ted 0 e oF e g

A& UPPER
O LOWER
4

o ~ 3= 2—2 -] ~
=4 1> 3= - 0 brepaietait Soagolirblg Phanpbdbid SSS-Sldat-bd PPSS-55-54
2 Q E = 5 EEEET T T e iRty Rty e i
o 7 =i IS5 Peac o arst S o
- %o 2 4 ﬂh P H == s f e he=t bpnitotes Frer DU TR
Z w N a.u s = 1 % = pEsop I i P TEIITE R I IS TS
W._ Pﬂ_ p m Plu._O 1 ”Mﬁ :N._ _._Lm I I E I
e ° I = t Eass et ta pEe B2 SREESSEEy
o) Q4% = 2 0o =2 [oees Seeoasoayy Py s T e EE ey B et BT
n w w > o O P b b Ts S igded
T W €g ) EE=3 F=y3E3T]
amSEm= & a == 2 35
%03 o 3 == == C e s : 3 et feesun e
x ] x 3 X y O = I P T P IR £ == Tt IR ST D)
€ o & o ) I ) H e T
o%8 | %8 = fi3 € o : & HEIEEE
<g% ' 85 ” 258 2a0s
3 S 3 = = g8 == TE I R
= S = ETE:
2o S =¥ Ra & ITTes FECTITITTE EEEE ST
I = ] I3 1I:EEE 33
a a 3 == " 1 TorIIITIiIITIIic
s 8 N == a S22t 2 TEEEEE
) Hi=— s 0 I == Tos ) IR eTE Fe oI ES EETEIEEER
o [ Eo=tausl EESESot23) PonioR bl
X £ R EE=8 TESTeSTai fyooomont EEEapa b
S - == Eeps ciseteoths fot oot al EERES SN
R e e e e T e e e e T et
== :: T 3 e e e e e Es P L IL
£ g FoTEinim i ang s R e
Tk 33 e St irrit s tri oo ri I EEalE I Eintttd MRS
it e s Basn BR el i HEsEEE it BN RO o o 2
iR SRR O RS GRn: ot 1526252104 L3 R TI00E ANN20
PEEMEIIES ESFRIERERS IIXTIISECY ol SpEs g SOGE] FLTEEFEEIL IS FESEICM et 3eoedpidiiereed Lo !
3 S HHHE g rEanEiingin: FEESR 6] FEEEEE 008 F2E22 06041 IR AR 3 . -
6312 EH e ciEEE: redesgat o i nnAmA_ Fesfipiss 73l I3 3028 1 HE RIS e :
3 £1 $ HEIEHIE SigikEht PR, LR RIS
M N s = TR 3 . P . . h
i 13331 333 £3t 33t At = IEERIEEE TS N ; € S
13 T Hid i E i eeinihiupn 8 it i 3. e
H $ 13§ H } i3 : =~
e BT BH 5, ot 1iiiidei ii : s g

-15
-10
-5
0

5
10

-2.5
-20

x/c

100
102

x/c
Figure 34.- Pressure distributions of the SSC-A09 airfoil, Mg, = 0.80.
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Figure 34.- Continued.
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