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SUMMARY 

An investigation was made in the Langley two-dimensional low
turbulence tunnels of two NACA 6- series airfoils, the NACA 641-212 and 

the NACA 65A109, e~uipped with leading-edge slats and split flaps 
deflected 60 0 • The optimum slat positions were determined at a Reynolds 

number of 2.0 X 106 . The airfoil section lift characteristics were 
obtained with the sl~ts at the optimum position tested, at Reynolds numbers 
of 2.0 X 106 to 9.0 X 106 . Pitching-moment characteristics and the effect 
of roughness on lift characteristics were determined at a Reynolds 
number of 6.0 X 106 . 

Extensio~ of the leading- edge slats caused increases in m~~imum 
section lift coefficients and in angles of attack for maximum lift coef
ficient so that for the NACA 641-212 airfoil section increases in maximum 
lift coefficient of 0.60 and in angle of attack of 140 were attained with 
flaps retracted and 0.60 and 50 with flaps deflected, and for the 
NACA 65A109 airfoil section increases in maximum lift coefficient of 0.69 
and in angle of attack of 100 were attained with flaps retracte~ and 0.81 
and 60 with flaps deflected. The split flap was slightly more effective 
in increasing the maximum section lift coefficient than the leading-edge 
slat. With both high -lift devices deflected the increase in maximum lift 
of the airfoils was approximately e~ual to the sum of the increments 
produced by the high-lift devices deflected individually. 

Extending the leading-edge slat on the plain airfoil or increasing 
the Reynolds number on the airfoils with the leading- edge slats extended 
caused the stall to become more gradual. 

On the NACA 641 -212 airfoil section, where sufficient data were 
obtained to show optimum slat location, deflection of the split flap 
caused the optimum slat location to change in such a way as to form a 
smaller gap between the slat trailing edge and the main part of the 
airfoil section. 

The aerodynamic center moved forward to a point apprOximately equal 
to the ~u~rter-chord point of the extended chord as the leading-edge slat 
was extended. 
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The maximlxm section lift coefficient increased between Reynolds 
6 6 

numbers of 2 .0 X 10 and 6.0 X 10 for all configurations tested. As the 

Reynolds number was increased from 6 .0 X 106 to 9.0 X 106 the maximum 
section lift coefficient for the NACA 641-212 airfoil section with the 

split flap deflected 600 and the NACA 65Al09 airfoil section remained 
approximately constant, whereas the maxirrrum lift increased slightly for 
the NACA 65Al09 airfoil section with the split flap deflected 60 0 and 
decreased slightly for the NACA 641-212 airfoil section. 

JN1'RODUCTION 

Some of the problems encountered with the use of thin airfoils and 
sweepback on wings of high-speed airplanes are low maximum lift and tip 
stalling . 

Previous investigations of airfoils of various thicknesses (refer
ences 1 to 4) indicate that leading-edge slats maintain unstalled flow 
over the airfoil up to angles of attack greater than the stall angle 
for the plain wing and contribute additional lift to the main airfoil. 
Leading-edge slats can be employed on wings to delay tip stalling', to 
increase maximum lift, to improve effectiveness of trailing-edge high
lift devices and therefore improve landing characteristics of some 
high-speed airplanes. 

The present investigation extends existing data on leading-edge 
slats to the NACA 6- series airfoils of low thickness ratios. The 
airfoils tested were the NACA 65A109 and NACA 641-212 sections. The 
optirrrum slat locations for maximum section lift coefficient were 

obtained at a Reynolds number of 2.0 X 106• With the slats at the 
optimum location the section aerod~amic characteristics were measured 

6 up to a Reynolds number of 9·0 X 10 • 

SYMBOLS 

The term "main part of the airfoil sections" is herein considered 
to mean that part of the airfoil sections excluding the slat. The 
aerodynamic coefficients and other symbols used in the present paper 
are as follows: 

lift per unit span 

fie /4 ~uarter-chord pitching-moment per unit span 

, 
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c 

c ' 
lmax 

/:).c, 
t.max 

C~/4 

0.0 

R 

5 s 

chord of airfoil with slat retracted 

free-stream velocity 

free-stream mass density 

free-stream dynamic pressure (oo:o~ 
section lift coefficient~ ~~ 

maximum section lift coefficient 

maximum section lift coefficient uncorrecteQ for blocking at 
high lifts. 

increment of maximum section lift coefficient between plain 
wing and wing with leading-edge slat deflected 

section pitching-moment coefficient about the ~uarter-chord 

point (IDc/~\ 
~oc2) 

section angle of attack, measured from airfoil chorQ line, 
degrees 

angle of attack for optimum maximum section lift coefficient 
for each slat deflection o.k = o.c 

(at optimum slat deflection) lmax 

section angle of attack at maximum lift coefficient 

increment of section angle of attack at maximum lift between 
plain wing and wing with leading-edge slat deflected 

Reynolds number 

angular deflection of leading-edge slat reference line from 
airfoil chord line 

horizontal distance from leading edge of main part of airfoil 
t o the slat reference point in percent airfoil chord, positive 
when slat moves fo~{ard 
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vertical distance from leading edge of main part of airfoil to 
the slat reference point in percent airfoil chord, positive 
when the slat moves upward 

leading-edge ~lat 

MODEL 

The main part of the airfoil sections used in this investigation was 
built of laminated mahogany and the o.14c leading-edge slats were built 
of steel . The ordinates for the main part of the airfoil sections and 
leading-edge slats are presented in tables 1 and 2, respectively. 
When the leading-edge slats are retrac t ed, the 24-inch-chord NACA 641-212 

and NACA 65A109 airfoil sections are formed. The 20 -percent -chord 
trailing-edge split flaps, which were set at a deflection of 600 , were 
simulated by a prismatic block of laminated mahogany attached to the 
lower surface of the model. 

A schematic diagram and photographs of the models are presented 
in figures 1 and 2, respectively. 

The airfoils were maintained aerodynamically smooth except for tests 
with leading-edge roughne ss . Some tests were conducted with O.Oll -inch 
carborundum grains applied with shellac to the a irfoil leading edge to 
find the effects of leading-edge roughness on the aerodynamic charac
t erist ics of the airfoils . For the slat-retracted condition, roughness 
was applied over an area of the airfoil having a surface length of o.oBc 
from the leading edge on both surfaces. For roughness appUed in the 
slat-extended conditions, the entire slat surface was roughened in 
addi tion to the roughness applied over the main part of the airfoi l . 

In making the slat surveys to determine the optimum configur ation 
of the leading-edge slat on the airfoils, no intermediate suppor ts were 
provided bet ween the wing and slat, and the fittings on the ends of the 
slat for changing the posi t ion and deflection were recessed and faired 
into t he tunnel ~nd plates so that no disturbances in the flow were 
created near the leading edge of the ai r foil . The slat deflections were 
predetermined by having bracke ts drilled for t he various deflections 
t est ed; the other s l at parameters, slat depth and width, were measured in 
the tunnel . Once the optimum configur ations were determined, the slats 
were attached to the airfoil by four brackets , one 5 inches from each 
end of the model and one '6 inche s on each side of the model center line 
as shown in figure 2 (a). , 
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TESTS 

The tests were conducted in the Langley tWo-dimensional low-tur
bulence tunnel and in the Langley two-dimensional low-turbulence pressure 

tunnel'. These tunnels have test sections 3 feet wide and 71. feet high 
2 

and were designed to test models completely spanning the 3-foot jet in 
two-dimensional flow. The tunnels and methods of measurement are completely 
described in reference 5· All data were corrected by methods given in 
reference 5 except lift data obtained in finding the optimum configurations 
of the leading-edge slats, which were uncorrected for blocking at high 
lifts. 

Tests were made in the Langley two-dimensional low-turbulence 

tunnel at a Reynolds number of 2.0 x 106 to obtain the optimum location 
of the slats for high maximum section lift coefficient uncorrected for 
blocking at high lifts for the plain airfoils and for the airfoils with 
split flaps deflected 600 • In ma.k:ing the slat surveys, lift measurements 
were made for a wide range of horizontal and vertical slat locations and 
for several slat deflections. With the leading-edge slats at the 
optimum configurations tested,lift data were obtained at Reynolds numbers 

of 2.0 X 106 , 3.0 x 106 ,6.0 x 106 , and 9.0 x 10 6 in the tWo-dimensional 
low-turbulence pressure tunnel. Pitching-moment data and lift data with 
leading-edge roughness were obtained at a Reynolds number of 6.0 x 106 . 

Lift data obtained for the leading-edge slats at the optimum con
figuration tested with and without intermediate brackets indicate that 
the brackets had no effect on the lift characteristics. 

PRESENTATION OF DATA 

Contours of airfoil maximum section lift coeffiCient, uncorrected 
for blocking at high lifts, with superimposed lines of constant slat 
gap for various positions of a 0 .14c leading-edge slat with and without 
a 0 .20c trailing-edge split flap f or the NACA 641-212 and NACA 65A109 

airfoil sections are presented in figures 3 to 6 . Maximum lift coef
ficients and angles of attack for maximum lift at the optimum configu
ration for each slat deflection are shown in the figures. The contours 
indicate the sensitivity of the airfoil-slat combination to changes in 
slat location . The variations of angle of attack at maximum lift over 
the range covered were very small. 

Aerodynamic data obtained with the slats located at the optimum 
configurations t ested are shown in figures 7 to 10. These data include 
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lift characteristics at Reynolds numbers from 2.0 X 106 to 9.0 X 106 and 
lift characteristics with leading-edge roughness at a Reynolds number 

6 
of 6.0 x 10 • 

No aerodynamic data were available for the plain NACA 65A109 airfoil, 
but for purposes of comparison maximum section lift coefficients and angles 
of attack for maximum section lift coefficients were estimated from data 
presented in references 6 and 7. 

RESULTS AND DISCUSSION 

Determination of optimum locations.- The contours presented in 
figures 3 to 6 show the maximum section lift coefficients and slat gaps 
obtained for various positions of the slat at a Reynolds number 
of 2.0 x 106 . The highest maximum section lift coefficients measured are 
shown plotted against slat deflection in figure 11. These maximum-lift
coefficient data indicate that higher maximum lift coefficients might have 
been obtained with the NACA 65Al09 airfoil section at higher slat deflections. 

The highest maximum section lift coefficients measured for each 

airfoil-slat combination at a Reynolds number of 6.0 X 106 are presented 
in table 3 along with the slat configurations at which these maximum 
lift coefficients were obtained. 

For the NACA 641-212 airfoil section, for which data were obtained 
up to deflections high enough to show the optimum slat location, it can 
be seen from figure 11 and figures 3(c) and 4(d) that deflection of 
the split flap increases the slat deflection re~uired for the highest 
maximum lift coefficients and changes the optimum slat location con
siderably. This effect results in a reduction in gap between the main 
part of the airfoil and the slat trailing edge from 1.7 percent chord 
for the unflapped airfoil to 1.2 percent chord for the flapped airfoil. 

Section aerodynamic characteristics without flap.- Increases in maxi
mum lift coefficient caus.ed by the extension of a leading-edge slat depend 
on the additional lift produced by the slat and the effectiveness of the 
slat in controlling the flow around the airfoil. In cases where separation 
begins at the leading edge of a plain airfoil section, lift-curve peaks 
are usually very sharp and leading-edge slats are effective not only in 
increaSing maximum lift coefficients but also in producing a more gradual 
stall. Both of these effects are shown by the lift curves of figure 7(a). 

It can be seen from table 3 that increments in the maximum section 
lift coefficient of 0.60 and 0.69 and increments in the angle of attack 
for maximum lift of approximately 140 and 100 were obtained with the , 
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leading-edge slats on the NACA 641 -212 and NACA 65A109 airfoil sections, 

respectively. The addition of roughness to the NACA 641-212 and 

NACA 65~109 airfoil sections with leading-e~ge slats caused decreases 
in maximum section lift coefficients of 0.43 and 0.54, respectively. 

7 

Both airfoil sections show (fig. 12) a general increase in maximum 

section lift coefficient from a Reynolds number of 2.0 X 106 to approxi
mately 6.0 X 106 • As the Reynolds number is further increased to 9.0 X 10 6 
the NACA 641 -212 airfoil section shows a slight decrease in maximum lift, 
whereas the NACA 65A109 airfoil section remains approximately constant. 
Figures 7(b) and 9(b) also indicate that the stall becomes more gradual 
as the Reynolds number i8 increased. 

The breaks in the lift curves at negative angles of attack (figs. 7(b) 
and 9(b» are caused by a separation of the flow over the lower surface of 
the leading-edge slat. ExtenSion of the leading-edge slat caused the 
aerodynamio center to move forward to a point approximately equal to the 
quarter-chord point of the extended chord. 

Section aerodynamic characteristics with flap.- Extension of the 
leading-edge slat to its optimum configuration in conjunction with a split 
flap deflected 600 caused no changed in the type of stall of the airfoil 
sections (fig. 8(a» and caused increments in maximum section lift 
coefficient and'angle of attack for maximum section lift coefficient of 
0.60 and 50, respectively, for the NACA 641-212 airfoil section and of 
0.81 and 60 , respectively, for the NACA 65Al09 airfoil section. (See table 3.) 

The addition of roughness to the models with the leading-edge slat 
and split flap deflected 600 caused decreases in maximum section lift 
coefficients of 0.46 for the NACA 641-212 airfoil section and of 0·33 

for the NACA 65Al09 airfoil section. 

The maximum section lift coefficients of the NACA 641 -212 airfoil 

sections with a leading-edge slat and split flap deflected 600 increase 

as the Reynolds n~ber is increased from 2.0 X 106 to approximately 
6.0 X 10 6 and then remain constant to a Reynolds number of 9 .0 x 106 • 
The NACA 65A109 airfoil section, with a split flap deflected 600 , however, 
shows an increase in maximum lift coefficient up to 9.0 X 106, the highest 
Reynolds number tested. 

On the NACA 641-212 airfoil section, the leading-edge slat produced 

an increase of apprOximately 39 percent in maximum section lift coef
ficient, the split trailing-edge flap deflected 60 0 produced an increase 
of approximately 55 percent, and with both high-lift devices an increase 
in maximum section lift coefficient of approximately 94 percent was 
obtained. On the NACA 65A109 airfoil section, the leading-edge slat 
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produced an increase of approximately 59 percent in maximum section lift 
coefficient, the split trailing-edge flap deflected 600 produced an 
increase of approximately 63 percent, and with both high-lift devices 
an increase in maximum section lift coefficient of approximately 
132 percent was obtained. 

CONCLUSIONS 

The results of a two -dimensional wind-tunnel investigation at Reynolds 

numbers from 2.0 x 106 to 9 .0 x 106 of NACA 641-212 and NACA 65A109 airfoil 
sections e~uipped with a 14-percent-chord leading-edge slat and a 20-percent
chord split trailing-edge flap indicate the following concluSions: 

(1) Extension of the leading-edge slats caused increases in maximum 
section lift coefficients and in angles of attack for maximum lift coef
ficient so that for the NACA 641 -212 airfoil section increases in maximum 
lift coefficient of 0 .60 and in angle of attack of 140 were attained with 
flaps retracted and 0.60 and 50 with flaps deflected, and for the 
NACA 65A109 airfoil section increases in maximum lift coefficient of 
0 .69 and in angle of attack of 100 were attained with flaps retracted and 
0 .81 and 60 with flaps deflected. 

(2) ~ne split flap was slightly more effective in increasing the 
maximum section lift coefficient than the leading-edge slat on the airfoils 
tested. With both high-lift devices on the airfoils the increase in 
maximum lift was approximately e~ual to the sum of the increments produced 
by the high-lift devices deflected individually. 

(3) Extension of the leading-edge slat oh the plain airfoil or an 
increase in Reynolds number on the airfoils with leading-edge slats 
extended caused the stall to become more gradual. 

(4) On the NACA 641 -212 airfoil section, for which sufficient data 

were obtained to show optimum slat location, deflection of the split 
flap caused the optimum slat l ocation to change in such ~ way as to form 
a smaller gap between the slat trailing edge and the main part of the 
airfoil section . . 

( 5 ) Extension of the leading-edge slats caused the aerodynamic 
center to move forward to a point approxlmately e~ual to the ~uarter
chord point of the extended chord. 

(6) The maximum section lift coefficient increased between Reynolds 
6 6 numbers of 2 .0 x 10 and 6.0 x 10 for all configurations tested. As the 

Reynolds number was increased from 6 .0 X 106 to 9 .0 x 106 the maximum 
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section lift coefficient for the NACA 641 -212 airfoil section with split 

flap deflected 60 0 and the NACA 65Al09 airfoil section remained approxi- . 
mat ely c onst ant , whereas the maximum lift coefficient increased slightly 
fo r t he NACA 65A109 a irfoil section with split flap deflected 60 0 and 
decreased s lightly for the NACA 641 -212 airfoil section. 

Langley Aeronautical Laboratory 
, Nati onal Advisory Committee for Aeronautics 

Langley Field, Va. 
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TABLE 1 

ORDINATES OF NACA 6~-212 AIRFOIL SECTION WITH LEADING-EDGE SLAT 

Stations and ordinat es in p ercent airfoil chord 

Main part of airfoil Leading-edge slat 

Upper surface Lower surface Upper surface Lower surface 

Station Ordinat e Station Ordinate Station Ordinate Station Ordinate 

0 0 0 0 ° 0 ° ° 2.000 -1.650 2.000 -1.6~ 
~.OOO ·313 2.618 -1.8 

.000 1.126 5·132 -2.4-91 
6.000 2.276 7·636 -2.967 
8.000 3.158 10.135 -3.3~2 

10.000 ~.902 15·128 -~.9 5 12.000 .558 20.114 - ·37b 
14-.000 5.072 25. 097 -4./;80 
17.000 5·592 30•079 -4.8~ 
1~.886 5.468 ~.057 -4.9 
2 .903 6. 70 .039 -4.910 
2~.921 6.815 45. 018 -4.703 
3 .941 7. 008 50.000 -4.3t7 
~.961 ~.052 54-·984 -3.~ 1 

.982 .893 5~.9~1 -3· II 50.000 6.583 b .9 1 -2.9 
55.016 6.151 6~.955 -2·378 
60.029 5.61~ 7 .953 -1.800 
65.0~ ~.OO 74·9~5 -1.233 
7°.0 ·322 g .9 2 -.7°8 
75. 047 3·590 8~.973 -.269 
80.045 2.82~ 9 .987 .028 
85·°38 2·°5 100.000 ° 

.418 1.025 .582 -.925 

.6~9 1.245 .841 -1.1°5 
1.1 7 1·593 1·353 -1·379 
2·382 2.218 2.000 -1.65° 
~.7~0 2.742 2.082 -1.1°5 

.8 8 3·123 2·5°0 -.2~ 
6.2~0 3.533 2.918 .2 
7.3 4 ~:~~ ~.3~3 .633 
8.750 .1 8 1.313 
9.865 4·386 5·419 2.127 

11.250 4.646 5.669 2.75° 
12·500 4.879 7·920 3·292 
14.000 5·15° 8.~5 ~.5g0 

10. 0 .168 
11.670 4.530 
12.920 4.83 0 
14.000 I 5. 085 

-- -

~ 

90.027 1. 3. 0~ 
95. 013 .60 

100.000 ° 

f-' 
o 

~ 
:x> 

~ 
~ 
o . 
t-i 

~ 
f\) 
f\) 
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TABLE 2 

ORDINATES OF NACA 65Al09 AIRFOIL SECTION WITH LEADING-EDGE SLAT 

Stations and ordinates in percent airfoil chord 

Main part of airfoil Leading-edge slat 

Upper surface Lower surface Upper surface Lower surface 

Station Ordinate Station Ordinate Station Ordinate Station Ordinate 

0 0 0 0 0 0 0 0 
2.083 -1.279 2. 083 -1.272 .467 :A~~ .5~3 -.661 
2·917 -.1~ 2.549 -1.3~b .71~ ·7 7 -.796 

~:1~~ ·4 5.053 -1.7 4 1.20 1.12~ 1.2~2 -1.00~ 
.796 7·556 -2.141 2.451 1.~6 2.0 1 -1.27 

~.417 1.129 10 .056 -2.437 ~.7aO 1. 80 2·915 -.125 
.2.~0 1.433 15.054 -2·902 ·9 7 2.144 ~:7~~ .~21 

7·0 3 1.71~ 20 . 0~ -3.~ .2~ 2 .~17 ~.a18 
. 50 

~.917 1.98 25·0 -3·5 ~ .4 2. 27 1.212 
.7~0 2 .~2 30.037 -3·692 .7~ 2.840 .1f88 1.~28 

9.~3 2.4 ~ t· 029 - 3.808 9·9 3. 033 7.0 2 1. 20 
10. 7 2 .70 0.020 -3.856 12.0 3. 3.~51 ~.920 2.172 
1l.~0 2.917 45.011 -3.828 12.916 3. ~O .7~4 2·331 
12. 3 3.113 50 .00~ - 3·714 14.000 3.5 6 9·E 3 2·560 
12.917 3. 292 54.9~ - 3· 509 10. 10 2.765 
i4.75O 3.454 5

4
.9 -3. 230 11.250 2·959 

.000 3·500 b .979 -2.89~ l2.090 3.136 
14.~83 3·600 ~4:§~~ -2·50 12·915 3·G

Ol 
Ii. 17 3.~29 -2.090 iE·745 3. 58 
1 .2~0 3. 42 ~4·962 -1. 658 .000 3·511 
17·0 3 G· 938 .96~ -1.239 
17.916 .017 84·9~ - • .g~ ~ ~.950 4.1l 9 9 ·9 7 -.4 

, .956 4 . ~ 0 99 ·999 -.020 
~ . 963 4. 40 

.9~1 5·032 
4E. 9 0 5 .~ . 989 5. 2 
49.99~ a· O!i4 i5. OO .835 

0.014 4.rg2 
65.021 4. 7 
70.027 3. 690 
~5. 032 3.170 

0.038 2.592 
85.03~ 1.961 
90 .02 1.~19 
95·013 . 70 

100.001 .020 



TABLE 3 

SUMMARY OF MAliMUM-LIE'l' CHARACTERISTICS AND LEAD:mG-EroE SLAT CONFIGURATIONS 

FOR TWO NACA 6-SERIES AIRFOIL SECTIONS R = 6.0 x 106 

Surface c
tmax 

CL
C !::J;t IDc Xs Ys 

Modsl configuration condition tmax max tmax 
(percent chord) (psrcent chord) 

(deg) (a) (deg) 
(a) 

Smooth 1·55 15 ---- ---
Plain NACA 641-212 airfoil --- ----

Rough 1.17 il ---- ---

Smooth 2 . 40 n ---- ---
Airfoil and split flap deflected 600 --- ----

Rough 1.91 6 ---- ---

Smooth 2.15 29 0 .60 14 
Airfoil with leading-edge slat 9·9 -6·3 

Rough 1·72 20 0·55 9 

Airfoil with leading-edge slat and Smooth 3·00 16 0 .60 5 
8.4 -9·1 split flap deflected 60° . 

Rough 2·54 il 0.63 5 

Smooth bl.17 bil ---- ---
Plain NACA 65AlD9 airfoil --- ----

Rough bO•95 bn ---- ---

Smooth b1.91 b7 ---- ---
Airfoil and split flap deflected 600 --- ----

~ough bl .8l b5 ---- ---

fuooth 1.86 21 0.69 10 
Airfoil with leading-edge slat 8·9 -8.4 

Rough 1·32 14 0·37 3 

Smooth 2·72 13 0.81 6 
Airfoil with leading-edge slat and 8.9 -7·9 split flap deflected 600 

Rough 2·39 11 0·58 6 

a n!ncremants produced by leading-edge slat. 
-Data approx1.mated from referenceS 6 and 7 . 

Os gap 
(deg) (percent chord) 

---- ---

---- ---

43·3 1·7 

54·3 1.2 

---- ---

---- ---

46·3 0.6 

46·3 0.8 

~ 

I 

I 

I 

I 

I-' 
[\) 

~ 
(") 

~ 

12 
~ 
o . 
1;-1 

~ 
f\) 
f\) 



Slat reference line 

Xs Io!( ---- .~ 

Slat reference point 

- Airfoil chord line 

~ 

Figure 1.- Notations used to indicate position of leading-edge slat on airfoil sections. 

~ 
~ 

~ 
~ 
o 

~ 
I\) 
I\) 

~ 





lo..... 

(a) NACA 641-212 airfoil section. 

Figure 2.- Photographs of airfoil sections with a 0.14c leading-edge slat and a 0.20c trailing-edge 
split flap. 
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Figure 3.- Contours of airfoil maximum section lift coefficient, uncorrected for blocking at high 
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(a) Section lift and pitching-moment characteristics. R = 6.0 X 106 . 

Figure 7.- Aerodynamic characteristics of an NACA 641-212 airfoil section 

equipped with a 0.14c leading-edge slat . For airfoil with slat 
Os = 43.30 ; Is ~ 0.099c; Ys = -O.063c. 
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(a) Section lift and pitching~oment characteristics. R = 6.0 X 106 . 

Figure 8.- Aerodynamic characteristics of an NACA 641-212 airfoil section 

equipped with a 0.14c leading-edge slat and a 0.20c 600 split flap. 
For airfoil with slat Os = 54.3°; Xs = o.o84c; Ys = -O.091c. 



3· 2 

2. 

2. It 

2. 0 ... 
" 
, 

+' 
6 0:: 1. ID ... 

" ... ... ... ., 
2 1. 0 

" 
+' ... ... 
M 

~ .: 
0 ... 
+' 

" ., 
Dl 

~ 

) 

-. ~ 

-.~ 

J 
If 

1 r 

- I 
1/ 

/ 
d 

I 
o 

.I 
It :> 

I 
l( 

I 
II 

6ft 
~ 

-16 
-s 

(-

/ 
j 

I 
/ 

j 
r 

24 
o 

J 
ljil 

I 
17 

I 

8 

J: 
( I It, 

l:J 

I 
-d 

16 
~ 

1 
J 

)" 
P 
( 

24 
o 

I 
? 

~ 

f 
17 

8 

J, 
~ ~ 

/ 
r~ 

16 
~ 

Seetlon angle of attaok. no. deg 

J 
I 
/ 

t 
17 

24-
o 

I r. 
li 

\ 

I "\ I 
Ii I 

I 
V 

R 

o 2.0 x 106 
I:l g'O <> .0 
A 9.0 

I 

-

J 

~ 
I I I I 

8 16 21j. 

(b) Effect of Reyno~ds number on section lift characteristics. 5s ~ 54.3°; Xs ~ O.084c; Ys ~ -O.091c . 

Figure 8.- Concluded. 

w 
CP 

~ o 
;t> 

~ 
!2! 
o 
o 

t-i 

~ 
i\) 
i\) 



NACA RM No. L8K22 

2. 

1. 

:; 1. 

.. .., 
0:: ., 

..... 
" ... ... 

Ok 
CD 
o 

" .., 
::; 
rl 

0:: 
o ..... .., 
t) 

CD 

"" 

.. ..., 
0:: ., 

..... 
" ..... ... ... ., 
o 
o 
.., 
<I ., 
g 
:>: 

-. 

0 

6 

2 

s 

~ 

0 

8 

1 

0 

1 

~6 

39 

• 
" 4:l.. 

r-'r "t::: 
~ 

:# 
~ ~ 

:$ 
f 

7 
1/ 

I 
f 

0 Airfoil 
<> Airfoll 

wi th slat 
with slat, rough 

II 

{~ w 

LJ 

~-

h= . 

~~, ..., ' ~ ~ ...,.. 
~ ,.Ii' ~ rk 
~ Ifi1' '" 

-8 0 8 16 2 3 2 

Seotion angle of attaok, ao, deg 

(a) Section lift and pitching-moment characteristics. R = 6.0 X 106 • 

Figure 9.- Aerodynamic characteristics of an NACA 65A109 airfoil section 
equipped with a 0.14c leading-edge slat ; Os = 46.3°~ Xs = 0.089c~ 
Ys = -O.084c. 



2.0 

1.6 

... 
., 1.2 

+> 
1:1 ., 
.... 
.!l .~ ... ... ., 
o 
" 
~ .4 
.... 
.-< 

8 .... 
';; 0 ., 
'" 

_.11-1 

-:.16 

/ 
? 

/ 

,W y; 

/:J1 
-3 o 

~ 
6 

II 

4 
-16 

9 

r<' 

ip :p 

~ 

~ 
,? 

16 .., 

tR 
'1 p", 

? 
~ 

7 
1/ 

/ 
T 
f 

~ 

211- 32 
o ~ 

-16 

J'Okt 
~ ~ clrr' 

hi 
~ 

.~ 

.-P 

16 
-3 

"1Cl 
~ <I 

/ 

t 

<I 
II 

/ 
f 

:j 

~ ,fo-' 

J7 

211- 32 
o 8 16 

-~ ..j( 

~ 

~. 

J 
1 

~ 

24 
o 

Section angle of attack. ao. deg 

/ 

r 
/ 

1 
1/ 

~ • 

~ 

fiF \ 
{ l! 

R 

<:) 2.0 x l 06 
r::J 3.0 
<> 6.0 
8. 9.0 

• 

~ , , " J 

16 24 32 

(b) Effect of Reynolds numbers on section lift characteristics. 

Figure 9.- Concluded. 

.;=
o 

!2\ 
f; 
:x> 

~ 
!2\ 
o . 
t-i 

~ 
f\) 
f\) 



NACA RM No 0 L8K22 

, .. 
.: 
'" ... 

I! 

2.0 

o 

-.4-

o 

:: -.1 .... .... 
'" o 
o 

~ -.2 ., 
IS 
o 
:a: 

r/I 
t 

J 

~ 
~ 

J> 

\ 
t4l> 

~ 
, I \~ 

II' r\. 
j; 

It 
Ii 

If 

~-

~ 
I&p 

~ 
~. 

~ 
-·3 

-16 -i! 0 8 16 24 
Seotion angle ot attaok, «0' deg 

41 

G Airto1l wi th slat 
~ Airto1l with slat, rough 

(a) Section lift and pitching-moment characteristics. R = 6.0 X 106 . 

Figure 10.- Aerodynamic characteristics of an NACA 65Al09 airfoil section 
equipped with a 0.14c leading-edge slat and a 0.20c 60° split flap; 
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