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RESEARCH MEMORANDUM

TWO -DIMERSIONAT. WIND-TUKKEL INVESTIGATION AT HIGH
REYNOLDS NUMBERS OF TWO SYMMETRICAL CIRCULAR-ARC
ATRFOIT. SECTIONS WITH HIGH-LIFT DEVICES

By William J. Underwood and Robert J. Nuber
SUMMARY

An investigetion wes mede of two symmetrical circular-arc
airfoils of 6 end 10 percent thicknass and eguipved with leading-
edge and treiling-e¢dge high-11ft devices. The high-1ift devices
consistsd of & 0.20-chord plain trailing-edze flap, & 0.15-chord
drooped-nose flap and & 0.10-chHord leading-edge sxtensibls flap.

The section 1ift, plitching-morent, and some drey charecteristlcs

of the two supersonic sirfcells testsd et high Reynolds numbers

and low Mach numbcrs (M = 0.14) with the various high-1ift devices
ars presented.

Maximum section 1ift coefflcients og 1.85 and 2.03 were
obtainsd at a Reynolds number of 6 x 10° for the optimm
combination of drcoped-nose and plain flaps far the 6- and
10 -percent-thick airfoils, resrectively. The optimum combinations
of flap deflections for the 6~ end 10-percent-thick alrfoils
were found to be &, = 30°, &, = 60°, and 5, =36, B; =60°,
respectively, where Bn represents the drooped nose snd Sf
the plein treiling-edgs flap defleétlons. The results for the
10-percent-thick airfoll with the plain trailing-edge flep
deflected 60° indicate no importent chenges in the meximum
sectlon 1ift coefficlient with small departurss from the opbimum
drooped-nose flap deflectfion. With the fleps neutrsl the meximm
section 1ift coefficients for the 6- and 10-percent-thick airfoils
were 0.73 and 0.67, respectively. The results alsc indicated that
the scale effects on the maximum secticn 1ift coefficient were, in

gensral, negligible over the range of Reynolds nunmber from 3 x 10
to 18 x 10”.

The sectlon pltching-moment characteristics indicated that the
aerodynamic center wes shead of the gusrter-chord point and moved
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toward the lesding edge when any of the high-1ift devices was
deflected or extended.

Deflecting the drooped-nose flap wes more effective In
extending the lowv-drag range to higher section 1ift coefficients
then deflecting the plein flap.

INTRODUGCTION

The present vapid rate of development of airplanes that are
expected to fly successfully in the transonic and supersonic speed
renges has focuscd great attention on the characteriztics of
airfoils heving sharp lesding edges. The principal rsgqulrcment
of these airfoils is a-low drsg in the appropriste spsed range.

If the airplene is also expocted to land safely or to fly
setisfactorily in the low=-speed renge, however, 1t is also
neceegsary that means be provided for increesing the naturelly low
maximum 1ift of the sharp-edged airfoils. An investlgation hes
been made accordingly in the Lengley two-dimensionel low-turbulence
pressure tunnel of the Improvements In maximm scction 1ift
coefficlent that can be obtuined by the use of ‘sirple high-1ift
devices. This wind tunnel enablas both the Reynolds number and

the Mach number eppropriate to the lending condition for a typiczl
elrplene to be approximated simultanscusly. The slrfoils used wore
of symmetrical circular-erc shepec and wers 6 and 10 percent thick.
Each airfoil was equipped with a 20-percent-chord plein trailing-
edge Tlap, & 15-percent-chord drcoped-nose flap, end alternstely

a l0-psrcent-chord leadlng-edge extensible flep.

The section 1lift end pitching-moment charccteristics were
dotermined for both eirfoils with thoe high-1ift devices dcflected
individually and irn combinstion with one ancother. The cection drag
characteristice were obteined for the 6-percent-thick airfoil with
the flaps pertly deflected as low-drag-control flops and for both
airfolils with the flaps neutral.
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c3 sectlon drag coefflicient
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c section pitching-moment coefficient about the guarter

B /b
chord
°m, section pitching-moment coefficient about the
C.
De.c.
aerodynemic center [ "T 5
ae /

where

1 1ift per unit span

d . dreg per unlt spen

i . pitching moment per unit span

c chord of airfeil with all fleps neutral

’ Po’n

Qq free-stream dynemlc pressure 5

Po free-stream density

Vo free -atream velocity

and

Sy section angle of attack, degrees

8, drocped-nose flep deflection, degrees, positive downwerd
Se plain flap deflecticn, degrees, positive downward
R Reynolds number
Loy, increment of section angle of attack at maximum.llft

tmax due to-flep deflection

Acy increment of maximur section 1ift coefficlent due -to

mwax flap deflection
DESIGNATION OF SUCERSONIC AIRFOILS

With the advent of supersonic airplénes, airfolls with shexp
leading edges and varying shapes have been designed. Two
supersonic airfolls of circular-arc shepe with thicknesses



i RACA BM No. L6K22

of 6 and 10 percent are discussed herein and are designated
KACA 25-(50)(03)-(50)(03) and NACA 25-(50){05)-(50)(05), respectively.
The significance of these designations is indicated In the following

example:

NACA 28-(50)(03)=(50)(03)
o

NACA designation - — ; !

SO

Circular arc

[o—

Superscnic

Position of meximum ordinate
of uppsr surface (percent
chord)

Value of maximum ordirate of
upper surface (percent chord)

Positicn of maxinmum ordinate of
lower surface (percent chord)

Vaelue of maximum ordinaste of
lower surface (percent chord) -

The designation 25-(5C)(03)-(50)(03), therefore, denotes a
symmetrical circwlar-src airfoil with e meximum thickness of
6 percent at midchord. Ordinates of the &- and 10-percent-
thick circular-erc airfolls are given in tebles I and II,
respectively.

MODELS

Both of the circular-arc-ailrfoil models had e 24-inch chord
and & 35.5-~inch span and were made of steel. The flaps of the
6-percent-thick airfoil were made of brass and those of the
10-percent thick airfoil were mede of dquralvmin. Sketches of the
models are presented as figure 1. The 0.20-~chord plain flep and
the 0.15-chord drooped-nose flap were pivoted on Lleafl hinges mounted
flush with the lower surface. The leading-edge flep was & 0.10-chord
extension of the upper surfece erc ahead of the normal leading
edze of the plain airfoil. Model end plates as shown in figure 2
were used to facilitate setting the deflection of the drocped-nose
and plain flaps. The models were designed so that plain flap

deflections Sf up to 600 and drooped-nose flap deflections 5n
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up to 50o could be obtalned. The flaps were sealed at the hinge
line by heving the flep skirt 1n rubbing contact with the flap.
When the plain flap of the 6-percent-thick airfoil was deflected

beyond 500, the gap between the flap and skirt was sealed with
modeling clay to prevent leakage.

For all tests, the surfaces of the models were finished with
No. 400 carborundum paper to prcduce smooth surfaces; slight
discontinuities, however, still existed .at the leaf hinges on
the lower surfaces and at the line of contact bstween the flaps
end flep skirts.

TESTS

Tests of the two models were made in the Lengley two-
dimensional low-turbulence pressure tunnel. The tests Included

weasurements &t a Reynolds number of 6 x 106 of airfoil 1lift

end pitching moment for each mcdel with the high-1ift devices

deflected either individually or in conjunction with one another.
At Reynclds numbers of 3 x 106 end 9 x 106 the 1ift

characteristics of both mcdels were cbtalned with the flaps neutral

and with the drooped.-nose and plain flaps deflected simultaneously

to _-50 end 60 , respectively. At thess Reynolds numbers the 1lift
cheracteristics of the FACA 25-(50)(05)-(50)(05) eirfoil were also
determined with the drooped-nose and pleln flaps deflected simul-
taneously to 360 and 600, respective%y. A further grna'es'b:I.gat:Lon. of
the 1ift cheracteristics at 1k x 10° and 18 x 10° was made for
the NACA 23-(50)(05)-(50)(05) alrfoil with the flaps neutral and
with the drooped-nose and .the plain flaps deflected to 36° and £0°,
respectively. DIrag measurements of esach model for the flaps -neutral
condition were obtained by wake gurveys at Reynolds numbers

of 3 x 10, §x 10, and 9 x 10

z < 6
At Reynolds numbers of 3 x 10°, 6 x 10°, end 9 x 10 the
Mach number was subste.ntiail;ly constant at 0.10. At Reynolds numbers

6
of 1k x 107 and 18 x 10~ the Mech mumbers were 0.12 and 0.1k,
respectivel;.

The 1ift and drag characteristics of the NACA 25-(50)(03)-(50)(03)
alrfoll with the drooped-nose end plain flaps deflected
as low-drag-control flaps were obtained at a Reynolds number

6
of 2.1 x 10 in the Langley two-dimensionsl low-turbulence tunnel.
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For these testa, the high-lift devices, both individuslly or in
combinetion with one another. were deflected through a renge of
flap deflectiona frem 0O to 10°.  Evaluetion of the section drag
characteristics of the NACA 25(50)(03)-(50)(03) airfcil with

o)
the high-1ift devices deflected more then 10 by the weke-
survey method (the only method available) proved impractical
because of large spanwisge variations in drag that occurred when
the flow was partly separated.

The airfoil 1ift, drasg, and pltching moment were measured
and corrected to free-air conditions by the methods described
in reference 1.

Lift meesurements of the models with the flaps neutrsl, with
and without model end plates, (figs. 2 end 3) indicated that the
model end pletes had no significant effect on the measured
cheracteristics.

RESULTS AND DISCUSSION

Plein alxfolls.-The sarcdynamlc scotioncharacteristics of
the 6- and 10-percent ~thick symmetricsl circuler-src airfoils
with the flaps neutrazl are presented in figure L.

The maximum section 1lift coefficlents are 0.73 and 0.67 for
the 6- and 10 -nercent~thick airfoils, respsctively. This decrcase
in maximm section 1lift coéfficient with increasing eirfoil
thicknese is opposite to the trends that may be shown from the
data of NACA 6-series airfolls (reference 1} through the same
thickness range end may be explained as follows: As the thickness
of the NACA 6-series airfoils ie increased frcm 6 to 10 percent,
the corresponding lncrease. In the airfoil leading-edge radius results
in improved ailr-flow condlitions cround the lsading edze at the
high engles of attack. The increase in trailing-edge angle that
results with Increasing thickness tends to decreese the maximum
section 1ift coefflicient due to an increase in boundery-leyer
thickness on the upper surface. The favoreblie effect of a lurge
leading-edge redius appears to predominete in this thickness range
for the NACE S-series airfoills and higher values of meximum 1ift
are produced. For the circular-arc airfoils, however, the leading
edges of both the 6- and 10-percent thick airfoils arc sharp end the
air-flow condlilons around the leading edges &t hizh engles of atteck
are about the same. The effsct of en increase In trailinz-edge
angle with Increasing thickness results in a decrease of maximum
1ift.
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The 1lift-curve slopes are 0.097 and 0.090 for the 6- end
10-percent-thick airfoils, respectively. Because the air-flow
conditions arcund the leading edge of both circuler-erc airfoils
are prcbably very nearly slike through the complete range of angles
of attack, the thicker boundarr layer of .the 10-percent -thick
airfoll ceused the decresse.in. the 1ift-curve slope.

The slope of the 1ift curve for the 10 -percentethick airfoil
wag measured -at suwell positive or negetive values of the 1ift
coefficlent to avoid including the slight jog in the 1lift curve
that occurs near zero 1ift. - This discontinuity is probebly due
to an extensive thickening of the boundsry layer on the low
pressure surface resulting from an increase in the tralling-edge
angle. A similer phenomenon may heve exlsted on the 6-percent thick
airPoil but was not of sufficient magnitude to cause a significent
Jog in the 1ift curve. The data (fig. 4) show no appreciable scale
effsct on .the 1ift cherecteriatics of either circular-arc airfoll
with the fleps reutral through the range of Reynolds mumbers
investigated.

The veriation of the guarter-chord pitching-moment coefficient
of both the 6- and 10-percent-thick circular-arc eirfoils indicates.

a forvard position of the serodynsmic ¥ aect_to e
quartsr-c oint of .. This varistiocn-of-the-piiching
mmoment . = from the relative. thickerninsz-of thea boundary

ayer near the itrailinz edse on the upper surface with increasing
of attack. The serodynemic centér of the 10-percent-thick
airfoil T8 Tore forward than that of the 6-percent-thick airfoil.
This shif't in aerodynemic-center position is attributed to the
increase in trailing-edge engle or thickening of 0.50c. (See
reference 2.) £s is ususlly true when an sirfoil stalls, the
center of pressure of the circular-arc sirfecilis moves toward the
reer and the querisr-chord moment coefficient increasss negatively
in the normel manner. The small negative pitching moment of both
models at zero lirt is atiributed to asymmetrical locading resuliing
from very small model lrregularltiss. .
Eigg;gg§£$§ls having sharp leading sdges, the drag coefficlent
‘increeses T&ITLy ruEpidly das The angle of attack deperts from zero.
I general. e drag cosfficlents decrease with increasing Reynolds
nurber: in approximately the menner expected for fully developed
turbulent flow on both surfaces. In the cese of. the 6-percent-
thick airfoil, however, lominar flow apparently was obiained dver
& fairly extensive portlon of the upper surface at zero and’gegative

angles of attack at Reynolds mumbers of 3_x'106 and 6 x 10 ,as
indicated by the lower drag for these conditions as. compared with

_ the drag obtained at & Reynolds number cf 9 x 106.
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Airfoils with hich-1ift devices.- The lift and pitching-moment
cherecteristics of the two symmetrical circular-arc airfcils for
verious deflections of the leading-edge and tralling-edge high-1ift
devices deflected indlviduslly are presented in flgures 5 to 7T-

The meximum section 1ift coefficients of the 6+ and 1l0-percent-
thick sirfoils increased as the 0.20-chord plain flap was deflected.
The values of the maximum lift coefficients (fig. 5) for both
airfoils were substentially equivalent at corresponding flap
deflections, but the angles of attack for meximum 1ift decreased
as the flaps were deflected.

Deflecting the 0.15c¢ drocped-nose fiaps (fig. 6) increased the
maximum section 1lift coefficients and increased the angles of
ettack for meximum 1ift primerily by slleviating the negative
pressure peaks thatl caunse leading-edge separaticn near maximum
1ift. These pressure peaks are alleviated bocaus: the flow
approaching the leading edge 1s more nearly alined at high anzles of
attack when the drooped-nose fleap is deflected. The maximum section
1ift coefficients for the 6- and 10-percent-thick airfoils at the
optimum drooped-nose flap deflection of 30° are 1.17 and 1.15,
respectively. At corresponding deflectlons of the 0.15¢c drooped-
nose flap the maximum sectlon 1ift coefficients of both airfolls are
eszentlally the seme. At angles of atteck well below those for
meximm 1ift the drcoped-nose flaps act as spollers on the lower
surface of the airfoils and caunse some reduction in 1ift. These
logses In 11ft Increase as the flap deflection ig increased.

Extending the 0.10c leuding-edge fleps (fig. 7) increesed the
maximum section lift coefflcients end lift-curve zlopes of hoth
airfoils from the basic configurations. The higher slopes of the 1lLift
curves for the two sirfoils with the 0.10c leading-edge flaps
extended ere primarily due to the fact that the section 1ift
coefficients are based on the chord of the plain airfoil.

The variatlon of the increment in maximum section 1ift
coefficient ac, and Increment 1n angle cf attack at maxirum
18X
1ift AacZ for both models with deflection of the drooped-nose
max
flap end plain flap is summarized in figure 8. This figure clearly
shows thet the optimm drooped-nose flap deflection for mexrimum 1ift
occurs at, approximately 30° for both the 6- and the 10-percent ~thick
airfoilsg. No optimum deflecticn was obtained for the plain flap
inasmuch as the highest test deflection was still the most effective.
The meximum section 1lift coefficients of both ajlrfoils ere
substantially equivalent at corresponding flap deflections, but the
increments in meximum section lift coefficient with flap deflection
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differ because of the lower meximum section 1lift coefficient of

thé 10-percent-thick airfoil with the flaps neutral. (See fiz. L.)

As shown in figure 8, positive ipcrements in the angle of attack

at maximm 1ift resuited when the drooped-nose flap was deflected
vhile negative increments were produced with the plaln flap deflected.

. The pitching-moment cheracteristics of the two models with

any of the various types of flaps deflected (figs.. 5 to T) show
| thatthé dercdynemlc center continues to move toward. the leading
edge as the high 1i£t device is put into operation. ‘The area added
to the" leading ed 16 of the basic model by extending the 0.10-chord
leading-edge flap accounts-for the usually lerge change in slope of
the pitching-moment-cosfficient curve inasmuch a&s the moments were
measured about the quarter-chord point of the basic medel.

3 Combined'deflections of high-1ift devices.- The reaults of tests

of the two alrfoils with various combinations of the high-11ft
devices are presented in fligures 9 and 10. A4s shown 1n figure 9,
the optimum Tlap deflecticns corresponding to the highest maximum

.. . o [o] Q
section 1ift coefficient were 8, = 30, Bp = 60, and &, = 36,

. o .
8 = 60 for the 6- and 10-percent-thick sirfoils, respectively.
The data for the 10-percent-thick airfoil with the plain flap
Geflected 60° indicate no important changes in the maximum section
1ift coefficient with small departures from the optimwm drooped-nose-
flap deflection.

A comparlson between the 1ift- charecteristics of the two
elrfolls with the 0.15-~chord drooped-nose flap deflected 30 and
the 0.20-chord plain flap deflected 60° (fig Q) with those For

‘the airfoil with the plain flap deflected 60° (fig. 5) shows that
the maximum section lift coefficients were increased 0.32 ang 0.30
and the angles of attack for maximum 1ift wers increased 6.5 :
and 6°; respectively, for the 6- and 10-percent-thick airfoils.

A similar comparison between the 1ift characteristics of the two
airfolls with the 0. lo—chord leading-edge flap extended and the
rlein flap deflected €o° (fig. lO) wlth those for the two airfoils.
with the . plain flap deflected 60° (fig. 5) chows that the msximum
section 1ift .coefficients were increesed sboui O. 18 and C. 24 and the
angles of attack for maxifmum lift were incressed 1° end 2°
respectively, for the 6- and 1C-percent-thick airfoild. A large
percentage of these incresses in maximum section 1ift coefficients
ie due to the Increase in the modsl chords that occurs with tho
0.10-chord lesding-edge Tlaps extended since the coefficients are
based on the chords of the basic medels. .
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The section 1ift characteristics of ths two airfoils with
the drooped-nose and plain flaps deflected 30° ena 60° R resper-
tively, obtained at Reynolds numbers of 3 x lO° 6 » 107, and
9 x 10 e presented in figure 11. At Reynolds numbers between

3% 10 and 9 x 10 the data (fig. 11(a)) show no appreclable
scale effect on the meximum 1ift coefficient of the 6-percent-
thick airfoil. In the case of the 10-percent thick airfoil

(fig. 11(b)), however. some adverse scale effect is indicated in 6
the meximum lift coefficient at Reynoldz numbers between 3 x

and 6 x 106. Similarly, some edverse scalé effect (fig. 9(c))
i8 indicated in the maximum 1ift coefficient at Reynolds nunbers

between 3 % 106 and 9 x 10~ with the drooped-nose and plain

flaps deflected_360 and 600, respectively. At Reynolds numbers

above Q9 x 10, however, the maximum section 1lift coefficient of
thies combination remasined approximatsly constant.

The sectlon pitching-moment characteristics of the two airfolls
at combined flap deflections of &, = 30°, S, = 60° (fig. 11) show
that the serodynamic center remains shead of the qaarter chord point.
In addition, the combined acticn of the drooped-nose flap and plain
flap caused the moment cecefficlents to increase negatively with
increasing 11ft coefficlent until the angle of attack was high
enough that the zpoiler action of the drooped-nose Fflap was
alleviated. As the 1lift ccefficient was increased beyond this point,

fo!
the moment decreased nsgetively to apvroximately 2.5 beyond the
angle of attack for maximwm 1ift whereupon the moment curve bresaks.

' Low-drex-control flans.- The 1ift and dreag characteristics of
the NACA 28~(50)(02)-(50) (03) airfoil with the drooped-nose and
plain flaps deflected are presented in figure 12. Deflectiing the

drooped -nose flap to 10° decreased the section dray coefficient of
the 6-percent-thick circular-arc elrfoil at a 1ift coefficient

of 0.3 ebout 40 percent by delayinz the formaticn of & negative
pressure pesk at the leading edze which causes separation. In
general, deflecting the drooped-ncse flap was more effective in
extending the low-dragz range to higher section 1lift coefficlents
then was deflecting the plain flap.

CONCLUSIONS

A two-dimensional wind-tunnel investigation was made of
symmetricel circular-arc alrfoils, 6 and 10 percent thick, with
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leading-~edge and trailing-edge high-lift dsvices at Reynolds numbers

from 2.1 x 100 to 18 x 10 . The results obtained indicated the
following conclusions:

1. Maximum 1ift coefficlente of 1.95 and 2.03 were obitained

for the optimum combination of drcoped-nose and plain flaps for .o

the 6~ and 10-percent-thick airfoils, respectively. The
corresponding meaximm 1ift coefflicients for the plain airfoils
were 0.73 and 0.67, respsctively.

2. The optimum combination of flap deflections for the 6- R
and 10-percent-thick airfoils wers found to bs &, = 300, 5p = 60,

o o :
and 8 =36, 8, = 60", respectively, where &, répresents the
drocped-nose and Sf the plein-flap deflections. The results

o
for the l0-percent-thick airfoil with the plain flap deflected 60
indicate no importent changes in the meximum section 11ft coef-
ficient with small departures from the optimum drcoped-~nose-flap
deflection.

3. The scale effects on the maximum lift coefficlent were,
in general, neglisible.

k. The section pitching-moment cheracteristics indicated that
the aerodynamic center was shead of the querter-chord polnt end moved
toward the lsading edge when any of the high-11f% devices was
deflected or extended.

5. Deflecting the drooped-nose flap wes more effective in
extending the low-drag renge to higher section 1ift ccefficients
than deflscting the plain flap.

Langley Memorial Aeronautical Laboratory
National Adviscry Commlttee for Aeronautics
Langley Field, Ve.
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TABLE I
ORDINATES FOR THE NACA 25-(50)(03)-(50}(0%3}
ATRFOIL

[Etatlons and ordinates given in
percent of alrfoll chord]

Upper surface Lower surface

Station| Ordinate Station | Ordinate
- 0 0 0 0

5 572 5 | -.572
10 1.082 10 -1.082
15 1.5335 15 =-1.533
20 1.522 20 -1.522

2 2,252 25 -2.2
3 21231 = | 2
ﬁg 2480 o gt
L5 2.970 L5 -2.970
gg Z.oog 5g -g.oog
60 2.880 b 22850
65 2,751 65 -2.731
70 2.521 76 -2.521
as 2.252 5 -2.252
0 1.922 . 0 -1.922
85 1633 85 -1.523
90 1. g. 9C5J -1. 75

- 189 0" 108 5"

Radius of circular sre; Hk.182c

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

TABLE IT
ORDINATES FOR THE NACA 28-(50)(05}~(50)(05)
ATRFOIL

[Btetions and ordinates given in
percent of airfoil chord]

Upper surface Lower surface
Station | Ordinate Statlon | Ordinate
0 o] -8 N (o} 0 =8
B | u8eln 13 | 182
1 2.262 ~ k- 15 - 62
2 2.211 - . 20 -3.211
2 2-75 s 289 -3.75
3 207 s~ 30 .2
5 h.g ey 35 -h.gs
0 L.802 - L0 =l
L5 L.gsi | L5 -4 .951
50 E.ooo 50 -2.0
gé ﬁ:ESl%; gé :ﬁ:&?%
5 <55 5 =-4.55
70 h.207 TO -l.207
5 3.79 5 ~3.759
0 3.211 0 -3.2
85 2.562 85 -2.562
Q0 1.812 - 90 -1.812
95 .958 95 =9
100 100
Radius of circuler arc: 2.525¢

NATIONAL ADVISORY
COMMITTEE FOR AERCNAUTICS
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Fig. 2

Figure 2.- Front view of a symmetrical circular-arc airfoll equipped
with end plates.
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Front view of a symmetrical circular-arc airfoil without

Fig. 3

end plates,

Figure 3
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Fig. ba " NACA RM No. L6K22
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(a) RACA 28-(50)(03)-(50)(03).

Plgure 5.- BSection 1ift and pitching-moment chsracteristics of two symmetrical circular-arc
airfoils for various deflectliona of the 0.20-chord plain flap; R, & x 109,



NACA RM No. L6K22 Fig. 5b
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Fig. Ba NACA RM No. L6K22
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FPigurs 6.- Bsotlon lift and pitching-moment characteriatics of two
sypmuebtricsl clreular-arc alrfolls for various defleotlons of the
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NACA RM No. L6K22 Fig. 6b
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Fig. Ta NACA RM No. L6K22
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Figure T.- 8Section 1lift and Eitching-noment characteristica of two
syumetrical olrcular-aro airfolla with & without the 0.l0-chord

extensible lesding-edge flap; R, & x 10°,
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Fig. 8 NACA RM No. LBK22
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Figure 8.- Variation of the ‘increment in maximun section lift

cooefficient and angle of stall with deflection of the
drooped-nose and plain flaps; R, 6 x 106.



.NACA RM No. LBK22 Fig. 9a

521 ey

[t!
L]

il

&5
Sectlion angle of attack, ays deg

. (&) HACA 28-(50)(03)-(50}(03).
Pigure 9.= 8ection lift characteristics of two syumetrical oire
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Fig. 9b NACA RM No, L6K22
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(b) XNacA 28-(50)(05)-(50}(05}.

Flgure 9.~ OContlnued.
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Fig. 10a NACA RM No. L6K22
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Sectlon angle of attack, ag, deg
(a) NACA 28-(50)(03)=(50)(03).

Pigure 10.- Seotion 1ift and pitching-moment cherscteristics of two
symmetileal circular-are folla with the 0.10-chord extenaible

leading-edge flap end the 0.20~chord plain flap; R, 6 x 106,



NACA RM No. L8K22 - Fig. 10b
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Fig. 11a ) NACA RM No. LBK22
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Flgure 1l.,~ Section lift and pltching-moment characteristios of two symmetricsl circular-arc
alrfoils with the drooped-nocse flep deflected 30° and the plain flap deflected 600,




NACA RM No. L6K22 Fig. 11b
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Figure 12.- Seotion 1lift and drag characteristics of an KACA 28-(50)(03%)-(50)(03) airfoll

for various deflections of the drooped-nose and plain flsps; R, 2.1 X 104.
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